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PaGouast mporpamma pazpaboTraHa B COOTBETCTBHH C HOPMATHUBHO-TIPABOBBIMH
JIOKYMEHTaMHU:

1. denepanpbiii 3ak0oH «O06 o6Opa3zoBanuu B Poccuiickoit ®denepanun» OT
29.12.2012 N 273-®3 (pen. ot 12.05.2019r.)
2. @epepanbHbIl  TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOIO
oOmrero o0pazoBaHusi, YTBEPKAEHHBIA MTPUKA30M MUHHCTEPCTBA 00pa30BaHUS U
Hayku PO ot 17.05.2012 1. Ne 413 (pegakuust ot 29.06.2017 r.)
3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIUAEMUOJIOTHYECKUE TpeOOBaHUS K
YCIIOBHUSIM W OpTaHHM3AIlMd OOydYeHUS B OOIICOO0pa30BATENBHBIX YUPEIKICHUIK)
(YTBEpKI€HBI MOCTAHOBJICHUEM [ JTaBHOTO rOCY/1apCTBEHHOTO CAHUTApHOTO Bpaua
P® ot 29 nexabps 2010r. Nel89, 3apeructpupoBanusiM B Muntocte Poccun 3
mapta 2011r., peructpanmonssiii HoMep 1993 ¢ U3MEHEHUAMU U JOMOJTHEHUSIMHU
ot 29 utons 2011r., 25 nexabps 2013r., 24 nosi6ps 2015r1.)
4. OcHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsA
I'bOY COIII c. Kamennsiit bpon

OO0pa3zoBaTenbHbI Tpoliecc obecreunBaeTcsl y4eOHMKaMU, BXOJSAIIUMHU B
JNeHCTBYIOIMH (heepalibHbIN IEPEUYeHb YUEOHUKOB.

[lepeueHb y4EOHHKOB €XETOAHO YTBEPKIAETCA MPUKA30M TUPEKTOpa TIO0

IIKOJIC.

1. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
KYPCA

Juunocmmuole pesyniomamoi:

1. Poccuiickas rpaxmaHCckas HWJICHTHUYHOCTh (MAaTPUOTU3M, YBaXKEHUE K
OTtedecTBy, K NPOLIJIOMY M HACTOSIIIIEMY MHOTOHAIIMOHAIBHOTO Hapona Poccuw,
YyBCTBO OTBETCTBEHHOCTH U Jjoira mnepen PoaunHoil, uaeHTuduxanus ceds B
KayecTBe rpaxkaaHuHa Poccuu, CyObEKTUBHAs 3HAYMMOCTh HCIOJIb30BaHUS
PYCCKOTO SI3bIKa M SI3bIKOB HapoA0B Poccuu, 0CO3HaHKE U OLIYIIEHUE JIMYHOCTHOU
COMPHUYACTHOCTU CyAnOe poccuiickoro Hapoaa). Oco3HaHMEe ATHUYECKOU

MNPHUHAIJIC)KHOCTU, 3HAHUC HUCTOPHUH, A3bIKA, KYJIBTYpPbl CBOCIO Hapoaa, CBOCTO



Kpasi, OCHOB KyJAbTYpHOTO Hacienuss HapoioB Poccunm u dYemoBeuecTBa
(MIEHTUYHOCTh YEJIOBEKa C POCCHIMCKOM MHOTOHAMOHAIBHON KYJIBTYpOil,
CONMPUYACTHOCTh UCTOPUU HAPOAOB U FOCYJAPCTB, HAXOJUBIIUXCS Ha TEPPUTOPUHU
coBpeMeHHOI Poccum); uHTEpnperanuu T'yMaHUCTHYECKHUX, AEMOKPATHUECKUX U
TPAAUIIMOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAIBLHOTO POCCHUKMCKOTO  OOIIECTRA.
Oco3HaHHOE, YBAXKHUTEIbHOE U J0OpOKenarebHOE OTHOLIEHUE K HCTOPHH,
KyJbType, PEIUruu, TPaJAULIUAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccun u HapoaoB
MUpa.

2. TOTOBHOCTP ® CIOCOOHOCTh OOYyYalONMUXCS K CAaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYUYEHHUIO U TO3HAHUIO; TOTOBHOCTH H
CIIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPY W TOCTPOCHHUIO  JajbHEHIIeH
WHANBUIYAIbHON TpaeKTOpUM o00pa3oBaHusi Ha 0a3e OpPUEHTHUPOBKH B MHUPE
npodeccuii U NPOPECCHOHANBHBIX NPEANOYTEHUH, C YYETOM YCTOWYHUBBIX
[03HABAaTEIbHBIX UHTEPECOB.

3. Pa3sBuroe MopanpHOE CO3HAHHME W KOMIIETEHTHOCTh B PELICHUH
MOpajbHBIX MpOOJIEM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (OpMUPOBaHUE
HPABCTBEHHBIX YYBCTB W  HPABCTBEHHOTO TMOBEJIEHHUS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHBIM IOCTyNKaM (CIOCOOHOCTHh K
HPABCTBEHHOMY CaMOCOBEpUICHCTBOBAHUIO; BEPOTEPIHUMOCTh, YBaXKUTEIbHOE
OTHOIIIEHHE K PEITUTHO3HBIM YYBCTBaM, B3TNIAaM JIIOACH WM HMX OTCYTCTBHIO;
3HaHHE OCHOBHBIX HOPM MOpAJIK, HPABCTBEHHBIX, JYXOBHBIX HJICAJTIOB, XPAHUMBIX
B KYJIBTYPHBIX TpaaulUsAX HapoaoB Poccuu, TOTOBHOCTP HAa WX OCHOBE K
CO3HATEIHbHOMY CAMOOTPAHMYEHHUIO B TIOCTYNKaX, MOBEACHUH, PACTOUYUTEIHHOM
NOTPEeOUTENHCTBE; CHOPMHUPOBAHHOCTh TMPEACTABICHU 00 OCHOBAaX CBETCKOM
OTUKH, KYJIBTYpbl TPAJAWIMOHHBIX PEIUTHH, UX POJH B Pa3BUTHH KYJIbTYPHI H
uctopun Poccum u dyenmoBeuecTBa, B CTAaHOBJIECHUHM TPaXIaHCKOTO OOIIECTBAa U
POCCHUICKON TOCyIapCTBEHHOCTH; MIOHUMaHUE 3HAUYEHUS] HPAaBCTBEHHOCTH, BEPHI U
peaurud B OKU3HU 4YelloBeKa, cembd u obmiectBa). CdhopmMupoBaHHOCTH
OTBETCTBEHHOTO OTHOILIEHHUS K YUYEHHUIO; YBAXXUTEIBHOTO OTHOLICHHS K TPYAY,

HaJIM4YUEC OIIbITa Y4YaCTHUsA B COLHMAJIbBHO 3HAYUMOM TPYIAC. Oco3Hanue 3HA4YCHHUS



CEMbH B JKU3HU YEJIOBEKa M OOIIECTBA, MPUHATHE LEHHOCTH CEMEMHOMN KHU3HH,
YBKUTEIHHOE U 3a00TIIMBOE OTHOILIEHUE K WJIEHAM CBOEH CEMBbH.

4. CdopMHpPOBAHHOCTh LIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HayKH M  OOIIECTBEHHOW MPaKTHKH,
YUUTBIBAIOIIETO COLMAIbHOE, KYJIBTYPHOE, S3BIKOBOE, JYXOBHOE MHOroodpasue
COBPEMEHHOIO MHUpa.

5. Oco03HaHHOE, YBAXKHUTEIBHOE U JOOPOKENATEIbHOE OTHOIIEHHE K APYTOMY
YeJI0OBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpE, fA3BIKY, BEpE, TPakJaHCKOU
no3uIi. [OTOBHOCTh M CIOCOOHOCTH BECTH JUANOT C JPYTMMH JIIOABMH H
JOCTUTaTh B HEM B3aMMOIIOHUMaHMA (MIeHTU(UKALKs ceOs KaK MOTHOMPABHOTO
cyObekTa OOIlEHHs, TOTOBHOCTh K KOHCTPYMpPOBaHMIO oOpa3a MapTHepa II0
JMaJIory, TOTOBHOCTb K KOHCTPYMPOBaHHIO oOpa3a JAOMYyCTUMBIX CHOCOOOB
yanora, TOTOBHOCTb K  KOHCTPYMPOBAaHHIO  IIpolecca  Juajora  Kak
KOHBEHLIMOHUPOBAHUSI HHTEPECOB, MPOLEAYpP, TOTOBHOCTh U CIHOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

6. OCBOEGHHOCTb COIIMAJIBHBIX HOPM, IpaBWJ IOBEACHMs, pojiell u Qopm
COLIMAJBbHOM JKWU3HM B TpyINmax © CcooOmecTBaXx. YYacTHe B IIKOJIBHOM
CaMOYTIpaBJICHUH U OOILECTBEHHOM U3HU B MpeesiaX BO3PACTHBIX KOMITETEHIIHU
C YYETOM pPETHOHAJIbHBIX, STHOKYJIBTYPHBIX, COLHUAIbHBIX M 3KOHOMHUYECKUX
ocobeHHocTel ((opMHUpOBaHME TOTOBHOCTU K YYACTHIO B IIPOLIECCE YOPSAOUEHUS
COLIMAJIbHBIX CBSA3€HM M OTHOLIEHMM, B KOTOPbIE BKJIIOYEHBI U KOTOPbIE (POPMHUPYIOT
caMH ydJaluecs;, BKJIIOUEHHOCTh B HEMOCPEICTBEHHOE TpaKJaHCKOE Yy4dacTHe,
TOTOBHOCTh YYacTBOBaTh B >KM3HEAEATEIHLHOCTH MOAPOCTKOBOTO OOIIECTBEHHOTO
00bEeIMHEHM S, TPOAYKTUBHO B3aUMOJIEHCTBYIOILETO C coLuaIbHOU cpenou
u COLIMAJIbHBIMUA MHCTUTYTaMH; UJICHTHUUKAIUS ceOs B KauecTBe CyObeKTa
COLIMAJIbHBIX  MpeoOpa3oBaHMN, OCBOEHUE  KOMIIETEHTHOCTeH B  cdepe
OpPraHMU3aTOPCKOM JESATENIbHOCTH; MHTEPUOPHU3alUsl IIEHHOCTEH CO3MAATEIbHOIO
OTHOILICHUS K OKPYXKAKIIEH JIEUCTBUTEIBHOCTH, LEHHOCTEHM COLMAJIBHOTO
TBOPYECTBA, LIEHHOCTH MPOJYKTUBHOW OpraHU3allid COBMECTHOH AEATEIbHOCTH,

caMopfaindalilii B TPYIIIC H©W OpraHu3anmyd, »OCHHOCTH «APYIroro» Kak



PABHOIIPABHOTO IapTHepa, dbopmupoBaHue KOMIIETEHLIUU aHanmsa,
NPOEKTUPOBAHUS, OPTaHU3ALMNH JIEATENBHOCTH, pedIeKCu N3MEHEHHUH, crnoco0oB
B3aMMOBBITOJJHOTO  COTPYIHHUYECTBA, CIOCOOOB peaau3alud COOCTBEHHOIO
JUAEPCKOTO MOTEHIMATIA).

7. ChopMUPOBaHHOCTH LIEHHOCTH 3/J0OPOBOTO U 0O€3011acCHOr0 00pasa KU3HU;
UHTEpUOpU3ALIMS TPAaBUJ HHAUBUAYAIBHOIO U KOJUIEKTUBHOTO O€3011aCHOTO
IIOBEJICHNSI B YPE3BBIYAWHBIX CUTYAUAX, YTPOKAIOIIUX JKU3HU M 310POBBIO
JIFOZIEH, ITPaBUJI MIOBEICHUS Ha TPAHCIIOPTE U HA 10porax.

8. Pa3BUTOCTH 3CTETMYECKOTO CO3HAHUS YEPE3 OCBOCHHUE XYNOKECTBEHHOIO
Hacimeauss HapoaoB Poccnm M Mupa, TBOPUECKOM AEATEIBHOCTH ICTETUYECKOTO
xapakTepa  (CIOCOOHOCTh  NOHMMAaTh  XY/IOXKECTBEHHBIE  IPOU3BENICHUS,
OTpaXKalolllMe pa3HbIE STHOKYIBTYPHbIE TPAAULUHU; CPOPMUPOBAHHOCTH OCHOB
XyHAO0KECTBEHHON KYyJbTypbl OOyYaroIIMXCsi KaK 4YacTH HUX OOIIed JyXOBHOM
KyJIbTYypbl, KaKk 0C000ro crnoco0a MO3HaHUS JKU3HM W CPEACTBA OpraHU3alUU
OOLIEHUS; ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHUIEHUE OKPYKAIOUIETO
MHUpPA; CHOCOOHOCTb K  OMOLIMOHAJIBHO-IIEHHOCTHOMY OCBOEHUIO  MHDA,
CAMOBBIPQXEHUIO W OPUEHTAlMM B  XYJOXKECTBEHHOM M  HPAaBCTBEHHOM
IIPOCTPAHCTBE KYJIBTYpbl; YBaXKEHUE K HCTOPUH KyJIbTYphl cBoero Oredectna,
BBIPQXKCHHOM B TOM 4YHCIIE B NOHMMAaHUU KpacoTbl YeJIOBEKa; MOTPEOHOCTh B
OOLIEHUU C XYAO0KECTBEHHBIMU MPOU3BEACHUSMHU, CPOPMUPOBAHHOCTh AKTUBHOTO
OTHOILIECHHUS K TpaauLUsAM XydOKECTBEHHOM KyJIbTYpPbl KaK CMBICIOBOM,
ACTETUUYECKOU U TUYHOCTHO-3HAYUMOM 1IEHHOCTH).

9. CdopMHUPOBAaHHOCTh OCHOB KOJIOTHUECKON KYJIBTYpbI, COOTBETCTBYIOLIEH
COBPEMEHHOMY  YPOBHIO  JKOJOTMYECKOTO  MBIIUICHUS, HaJW4yue  OIIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOM pPE(IIEKCUBHO-OLIEHOYHOM M MPAKTUYECKOU
NEATEIbHOCTH B KU3HEHHBIX CUTyalUsX (TOTOBHOCTb K MCCIIEJOBAHUIO MPUPOIBI,
K 3aHATHSAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K XYI0KECTBEHHO-ICTETHYECKOMY
OTPAKECHHUIO TPUPOABI, K 3aHATHUSAM TYpHU3MOM, B TOM YHUCJE 3KOTYpHU3MOM, K

OCYILIECTBICHUIO NPUPOJOOXPAHHOU JEATEILHOCTH).

HJlaHupye.Mble Memanpedmemnbze pesyiomamal:’



MeranpeaMeTHble pe3ylnbTaTbl OCBOEHUSI OCHOBHOHM 00pa3oBareiabHOU
IPOrpaMMBbI MPEICTABICHBI TPEMs TPYIIaMy YHUBEPCAIbHBIX yUeOHBIX NEHCTBUI
YVL).

MexnpeaMeTHbIe TOHATHS

YcnoBueM (QOpMHUPOBAHUS MEKIPEIMETHBIX MOHITHH, TaKMX, KaK CHCTEMA,
dbakT, 3aKOHOMEPHOCTh, (EHOMEH, aHaJu3, CHHTE3SBISIETCA  OBJAJCHUE
00y4aIOIUMHUCS OCHOBAaMH YUTATEIbCKON KOMIIETEHIIMH, MPUOOPETEHNE HABBIKOB
pabotbl ¢ uHbOpMalKel, ydacTHe B TPOEKTHOW JeATeIbHOCTH. B OCHOBHOM
IIKOJIE Ha BCEX MpeaMmerax OyneT mpojaobkeHa padota mo (GOpMHUPOBAHUIO U
Pa3BUTHIO OCHOB YHTATEJbCKON KommereHuuu. OOyuyaromuecs OBJIAJICIOT
YTEHUEM KaK CpEICTBOM OCYLIECTBICHUS CBOMX JAJIBHEWINUX IIJIAHOB:
IPOJOJDKEHU 00pa30BaHUsl M CamMOOOpa30BaHUs, OCO3HAHHOIO ILJIAHUPOBAHUS
CBOET0 aKTyaJbHOIO M MEPCIEKTUBHOIO KPyra YTEHHUs, B TOM YHCIIE JOCYrOBOIO,
HOJIFOTOBKU K TPYJOBOW M COLIMAJIBHOW NEATEIBHOCTU. Y BBIIYCKHUKOB OyneT
chopMHpOBaHa NOTPEOHOCTh B CHCTEMATHYECKOM YTEHHH KaK CPEICTBE MMO3HAHUS
Mupa U ce0sd B 3TOM MHpE, TapMOHM3AIMM OTHOILIEHUH 4YeloBeKa U OOILEeCTBa,
CO3JaHuM 00pa3a «1moTpeOHOro OyayIIero».

[Ipy w3yyeHuM y4eOHBIX MPEAMETOB OOYYAIOIIMECS YCOBEPILIEHCTBYIOT
npuoOpeTeHHbIE Ha ITEPBOM YpPOBHE HABBIKH PadoThl ¢ uHpopManued u
nonojHAT ux. OHM cMmoryT paboTaTh € TEKCTaMu, MpeoOpa3oBbIBATh U
UHTEPIIPETUPOBATH COACPIKAILYIOCS B HUX HH(OPMALIMIO, B TOM YHCIIE:

. CUCTEMAaTU3MUpOBaTh, COIOCTABIATh, aHAJIM3UPOBaTh, 0000IIATH U
UHTEPHPETUPOBATD uH(pOpMaIuIo, CoJIeprKaILyIOCS B TOTOBBIX
MH(OPMALIMOHHBIXOOBEKTAX;

. BBIICNSATh IJABHYI0O W M30BITOYHYIO HH(OpPMALUIO, BBINOJIHATH
CMBICIIOBOE  CBEPTBHIBAHME BBIIEJIECHHBIX (AKTOB, MbICIEH; MPEACTABISThH
uHbOpMaIMIO B CXaroil cimoBecHoW (opme (B BUIE MJIaHA WJIM TE3HCOB) U B
HaIJIsAIHO-CUMBOJIMUecko (opme (B Buae Tabmuil, rpapuyeckux cxeM u
JYarpaMm, KapT HOHITHI — KOHLENTYAJIbHBIX IHarpamMM, OIMIOPHBIXKOHCIIEKTOB);

° 3aI1OJIHATH U JOIIOJIHATH Ta6J'II/II_IBI, CXEMbI, JUarpaMMbl, TCKCTHI.



B xozxe u3zydeHus Bcex y4yeOHBIX IPEeIMETOB 00yUaroluecss NpUoOPeTyT ONbIT
NPOEKTHON  JeATEeJbHOCTH Kak ocoboit  Qopmbl  y4ueOHOMl  paloOTHI,
CHOCOOCTBYIOUIEH ~ BOCHUTAHMIO  CaMOCTOSATEIBHOCTH,  HMHUIMATUBHOCTH,
OTBETCTBEHHOCTH, TMOBBIIMICHWI0O MOTHBAIIMU M A(P(YEKTUBHOCTH  y4eOHOI
NESATEIbHOCTH; B XOJI€ PeAIM3allui UCXOJHOTO 3aMbICiIa HA IPAKTUYECKOM YPOBHE
OBJIQJICIOT YMEHUEM BbIOMpATh a/IcKBaTHbIE CTOALIEH 3a7aue Cpe/ICTBA, IPUHUMATh
pelieHusi, B TOM YHCIE€ M B CUTyallMsix HeomnpeneaeHHOCTH. OHM MoOJTydaT
BO3MOXXHOCTb PAa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOJIbKUX BapHAHTOB
pelieHni, K TOUCKY HECTaHAApPTHBIX PEUICHHM, TMOUCKY U OCYIIECTBIICHHUIO
HanOoJiee MPUEMIIEMOTO PEUICHHUS.

[lepeueHp KIIIOYEBBIX MEXKIPEAMETHBIX MOHATHI OIpenessieTcss B XOJe
pa3pabOTKN OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsl 00pa30BaTEIbHON OpraHu3allMyd B 3aBUCUMOCTH OT MaTe€pHaJIbHO-
TEXHUYECKOTO OCHAIIEHUS, KaJpOBOT0 IOTEHILMAaa, MCIONb3yeMbIX METOOB
paboThl U 00PA30BATENBHBIX TEXHOJIOTUH.

B coorBerctBun PI'OC OOO BBAECHAIOTCS TpU TPYHIBl YHUBEPCAIbHBIX
y4€OHBIX IEUCTBUMN: PETYIATUBHBIE, IO3HABATEIIbHBIE, KOMMYHUKATHUBHBIE.

PeryasituBubie YY/]

1. YMeHHE CaMOCTOSITENIbBHO ONpEAENsITh Leau OOy4YeHHUs, CTaBUTh U
dbopMynupoBaTh HOBBIE 3aJadd B yuyeOe U TI03HABATEIbHOM JIE€ATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH MO3HABATEILHON JESATEIEHOCTH.

Ooyuarowguiica cmodxncem:

* AHAJIM3UPOBAThH CYLIECTBYIOLIUE U IUTAHUPOBATh Oymy1iue
o0Opa3oBaTesIbHbIE PE3YNIbTATHI;

 UIEHTU(UIUPOBATH COOCTBEHHBIE NPOOJIIEMBI U OMNPEACNATh TIABHYIO
npoonemy;

 BBIIBUTaTh BEPCUU PEIICHUS MPOOIEeMbI, (OPMYIHPOBATH THIOTE3HI,
IPEIBOCXUIIATh KOHEUHBIN pe3ybTar;

« CTaBUTH IIeNIb JESATEIHOCTH HAa OCHOBE OMNPEICICHHON MpoOiIeMbl |

CYLIECTBYIOLIUX BO3MOXHOCTEMH;



« (dopMynaupoBaTh yueOHbIE 3a/1a4M KaK IIard JOCTHXKEHHS MOCTaBICHHOM
LU I€ATEIbHOCTH;

« 00OCHOBBIBaTh IIEJIEBBIC OPUEHTUPBl U TPUOPUTETHI CChUIKAMU HA
LEHHOCTH,

yKa3bIBasi © 000CHOBBIBASI IOTUYECKYIO MTOCIIEI0BATEIBbHOCTD 1IATr0B.

1. YMeHHe caMOCTOSTENBHO IJIaHUPOBAaTh IIYTH JOCTHXKEHUS 1LieJied, B TOM
YHCclie albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HanOoee 3p(EeKTUBHBIE CIIOCOOBI
pelIeHns yueOHbIX U T03HABATENIbHBIX 3a/1ay.

Ooyuarwwuiica cmodxcem:

« ONpEeNEeNsTh HEOOXOAMMbIE NEUCTBHE(S) B COOTBETCTBHM C y4eOHON U
IIO3HABATEIbHOM 3a1a4€i U COCTABIIATH AJITOPUTM UX BBIITOJIHEHHUS;

« 00OCHOBBIBaTh M OCYHIECTBJIATH BbIOOp HaunbOonee 3(PEKTUBHBIX
CHOCOOOB pellIeHus1 yYeOHbIX U TO3HABATEIbHBIX 3a/a4;

* ONpeAeNsATh/HaXOAUTh, B TOM YHCJIE U3 MPEAJIOKEHHBIX BapHUaHTOB,
YCIIOBHSI JIJ1s1 BBIIOJIHEHUSI Y4€OHOM M MO3HABATENIbHOM 3a/1a4H;

* BBICTpauBaTh XU3HEHHbIEC IUIaHBI HAa KPaTKOCpPO4YHOEe Oynyiiee (3asiBIATH
LIEJIEBbIE OPUEHTUPBI, CTABUTh AJE€KBATHBIE UM 3aJa4d W Mpemiararb JCHCTBUS,
yKa3bIBasi 1 000CHOBBIBAsI IOTHYECKYIO MOCIIEI0BAaTEIbHOCTD 11aroB);

« BbIOMpaTh W3 MNPEAJIOKEHHBIX BAPUAHTOB MU CaMOCTOSATEIBHO HCKaTh
CpelcTBa/pecypehl A PELICHUS 3aa41/JOCTHKEHUS LIeIIH;

* COCTaBJIATh IUIAH pELIeHUs MpoOieMbl  (BBIIOJHEHUS  IPOEKTa,
MPOBEACHUS UCCIICIOBAHUS);

« ONpeNeNsATh MOTEHUUAIbHBIE 3aTPYJHEHUS NpPH pPEIICHUH Y4yeOHOU u
NI03HABaTEIbHOM 3a1a4M U HAXOAUTH CPEJCTBA AJII UX YCTPAHEHHUS,

+ ONUCHIBaTh CBOW OMNBIT, OOPMIISSL €ro IJisl Neperadyu IPYyruM JHOAsSM B
BU/JIE TEXHOJIOTUH PELICHUS TPAKTUYECKHX 33]1a4 ONPEIEIEHHOIO KJlacca;

* IJJAHUPOBATH " KOPPEKTUPOBATH CBOIO WHUBUYJIbHYIO
00pa30BaTeNbHYIO0 TPAEKTOPHUIO.

1. YMEHHE COOTHOCUTH CBOM JEHCTBUS C IUIAHMPYEMBIMH PpE3YJIbTaTaMH,

OCYHICCTBIATL KOHTPOJIb CBOCH ACATCIbHOCTH B IMPOHOECCE JOCTHUKCHUSA



pe3ynbTaTa, ONpeAesaTh CIOCOObI NEHCTBUI B paMKaxX MPeIIoKEHHBIX YCIOBHHA U
TpeOOBaHMl, KOPPEKTHUPOBATh CBOM JECHCTBHUS B COOTBETCTBUU C HM3MEHSIOIIEHCS
CUTYyaIluEH.

Ooyuarwwuiica cmodxcem:

* OMNpEHeNsTh COBMECTHO C TEAaroroM M CBEPCTHUKAMHU KPUTEPUU
IUTAHUPYEMBIX PE3YIbTaTOB U KPUTEPUU OLIEHKU CBOEU y4eOHOM esITeIbHOCTY;

 CHCTEMaTHU3HMpOBATh (B TOM YHCIIE BHIOMpATh NMPUOPUTETHHIC) KPUTECPHH
IJIAHUPYEMBIX PE3YJIBTATOB U OLIEHKHU CBOEH JEATEIbHOCTH;

« OTOMpaTh MHCTPYMEHTBHI JUIsI OLEHUBAaHUA CBOEH JESITEIIbHOCTH,
OCYILECTBIATH CAMOKOHTPOJb CBOEM JEATEIBHOCTH B pPaMKax NPEIIOKEHHBIX
yCIIOBUM U TPEOOBAHMUIA;

* OLEHMBATh CBOKO JEATEIBHOCTb, APIryMEHTUPYS NPHUYHUHBI JI0CTHKECHUS
WJIM OTCYTCTBHS IUIAHUPYEMOTO pE3yJIbTara;

« HAXOJUTh JOCTaTOYHBIE CPEJCTBA ISl BBIIOJIHEHUs yUYE€OHBIX NEHCTBUI B
M3MEHSIIOLIEHCS CUTYallu W/ WM IIPU OTCYTCTBUU IUIAHUPYEMOTO PE3YIbTara;

- paboTrass 1O CBOEMY IIJJaHy, BHOCHUTb KOPPEKTHUBBI B TEKYLIYIO
JEATEIBHOCTh Ha OCHOBE AaHAIM3a W3MEHEHMM CUTyallud ISl TOJy4eHUs
3alUTAaHMPOBAHHBIX XapaKTEPUCTUK NMPOJYKTa/pe3yabTara;

* YCTaHaBJIMBAaTh CBS3b MEX/y MOJYyYEHHBIMU XaPAKTEPUCTUKAMH IIPOAYKTA
M XapaKTEpUCTUKaMU IIpolecca ASATEIbHOCTH U IO 3aBEPUIEHUN NESITENbHOCTH
npenjarartb M3MEHEHHE XapaKTEpUCTHK MNpouecca I MOJYyYEHHUs YITyYIIEHHBIX
XapaKTEPUCTUK NPOIAYKTA;

« CBEpATb CBOM JEHUCTBUSA C LIEJBIO U, NMPU HEOOXOAUMOCTH, HCIPABISATH
OLIMOKHU CaMOCTOSITEIBHO.

1. YMeHHE OIIEHUBaTh MPABWIBHOCTh BBIIIOJIHEHHUS Y4YeOHOW 3ajauu,
COOCTBEHHBIE BO3MOKHOCTHU €€ PEIICHHUS.

Ooyuarowguiica cmosncem:

« ONpENEeNsATh KPUTEPUU MPaBUIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUS
y4eOHOM 3a1auu;

* AHAJIU3UPOBATL H 000CHOBBIBAThH INPUMCHCHUEC COOTBCTCTBYIOLICTO



MHCTPYMEHTApUS AJIs1 BBIMOJIHEHUS y4eOHO! 3a/1auu;

« CBOOOIHO TONB30BATHCS BBIPAOOTAHHBIMU KPUTEPUSIMH OIICHKH U
CaMOOIICHKH, UCXONd M3 IEJIM U HMEIOIIMUXCS CPENCTB, pas3iinyas pe3yiabTar U
CI0CcoOBI ICUCTBUM;

« OIEHUBATh NPOAYKT CBOEH JESATENIbHOCTU 1O 3aJlaHHbIM  W/WUIU
CaMOCTOATENILHO ~ OMpPENETICHHBIM KPUTEPUSIM B  COOTBETCTBUM C  IIEJIBIO
JIeSITENIbHOCTH;

« 000CHOBBIBAaTh JTOCTUKUMOCTh L€ BBIOPAHHBIM CHOCOOOM Ha OCHOBE
OLIEHKH CBOMX BHYTPEHHHUX PECYpPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;

 (¢uKcupoBaTh U aHaAJIM3UPOBAThH TUHAMUKY COOCTBEHHBIX
00pa30BaTEIbHBIX PE3YIHTATOB.

1. Bnagenne ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSITHSI PEIICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOH U MO3HABATENIbHOIA.

Ooyuarowguiica cmosncem:

 HaOMIoIaTh U aHAJU3UPOBATh COOCTBEHHYIO YUEOHYIO U MTO3HABATEIBHYIO
NESATENIbHOCTh U JAESATENBHOCTh  JIPYrHMX  OOydarommxcsi B IpoLecce
B3aMMOIPOBEPKHU;

* COOTHOCHUTH PEaJIbHBIC U TUIAHUPYEMbIE pe3ynbTaThl
VHAWBUYyaJIbHON

o0pa3oBaTeIbHOMN AEITETLHOCTH U AeNIaTh BHIBOJIBI,

« IPUHUMATh pElIeHWe B Yy4eOHOW CHUTyalluh W HECTH 3a Hero
OTBETCTBEHHOCTD;

« CaMOCTOSITENIBHO OIpENeNsITh MPUYMHBI CBOETO yclexa WM Heycrexa |
HAXOJUTh CIIOCOOBI BBIX0O/1a U3 CUTYAIlMU HEYCIIeXa;

* PETPOCHEKTHUBHO OMpPENesITh, KaKue ACHCTBHS MO PEIICHUI0 Y4eOHOM
3aaud WM TapaMeTpbl 3THX JEHCTBUI NpPHUBEIM K MOJIYYCHHIO HMEIOLIErocs
IpOAyKTa Y4eOHOM eATeIbHOCTH;

« JCMOHCTPHPOBATh  MPUEMBI  PETYISIUU  MCUXOPUZUOIOTHUECKUX/
AMOLIMOHAJIBHBIX COCTOSTHUH NIl 1OCTUkKeHUs 3 (deKTa ycrnokoeHus (ycTpaHeHUs

AMOIIMOHAJILHOM  HaIpsDKEHHOCTH), dddekra BoccTaHOBICHHUS (O0cCialdiaeHus



IPOSIBJICHUI YTOMJIEHUS), s dekra aKTUBH3ALUU (moBbILIEHUS
NCUXO(PHU3UOTOTUUECKON PEaKTUBHOCTH).
IMo3naBarenbubie Y Y/l

YMeHHue ompenenaTh MOHATHA, CO3[aBaThb O00OOIEHHUs, YCTaHABIUBAThH
aHaJIOTUH, KJIACCU(PUIMPOBATh, CaMOCTOSATENbHO BbIOMpATh OCHOBaHUS MU
KpUTEpUHU JJI KJIACCU(UKALUHU, YCTAaHABINBATh MPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH JJIOTUYECKOE PACCYKJICHHE, YMO3aKIIIOUeHUE (MHAYKTUBHOE, 1€yKTUBHOE,
10 aHAJIOTUH) U JENIaTh BHIBOJIBI.

Ooyuarwwuiica cmodxcem:

«  TOAOMPATH CJIOBA, COMOAYUHEHHBIE KIIOYEBOMY CIIOBY, ONPEIECISIOINE
€ro MPU3HAKU U CBOMCTBA;

*  BBICTPAaMBATh JOTMYECKYIO LEMOUKY, COCTOSIIYIO U3 KIIOUYEBOIO CIOBA U
COIIOAYMHEHHBIX EMY CJIOB;

*  BBIICATH OOLIMIM MpHU3HAK JBYX WIM HECKOJIbKUX MPEIMETOB WU
SBJICHUW U OOBSACHATH UX CXOJCTBO;

e O0ObEOUHATH MpEIMEThl U SBJICHUS B TPYHIbl IO ONPEICICHHBIM
IpU3HaKaM, CPaBHUBATh, KJIACCU(PUIIMPOBATH U 00001aTh (DaKThI U SIBICHUS;

*  BBIICJSTH ABJICHUE U3 OOILETO psjia APYrUX sSBICHU;

*  ONpPENENTH 00CTOSATENbCTBA, KOTOPBIE IIPEAIIECTBOBAIN
BO3HMKHOBEHUIO CBSA3M MEX]Y SBICHUSIMH, W3 3TUX OOCTOSITENBCTB BBIIEIATH
OTIpENETSIONINe, CIIOCOOHbIE OBITh MPUUYMHOM JaHHOTO SIBIICHUS, BBISBIATH
MPUYUHBI U CJIEJICTBUS SBIICHHUIA;

* CTPOUTH pacCyXJIeHue OT OOIUX 3aKOHOMEPHOCTEH K YaCTHBIM
SIBJICHUSIM M OT YaCTHBIX SIBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

« CTPOUTH PAaCCyXJCHHUE Ha OCHOBE CpPaBHEHHUs MPEIMETOB U SIBJICHUH,
BBIJIETISISL TIPU ATOM O0IIKE IPU3HAKY;

¢ M3Jararb MOJYYCHHYIO HH(QOPMAILMIO, MHTEPIPETUPYS €€ B KOHTEKCTE
pelaeMon 3a1a4u;

*  CAMOCTOATENBHO YyKa3blBaTh Ha HWHOOPMAIMIO, HYXIAIOUIYIOCS B

MpoBEpKe, TMpejiaratb M MPUMEHSITh CIOCO0 TMPOBEPKU  JOCTOBEPHOCTHU



uHbopMaInHy;

- BepOanM30BaTh SMOLMOHAIBHOE BIIEYATICHHWE, OKa3aHHOE Ha HEro
HMCTOYHUKOM;

e OOBACHATH SIBJICHHS, MPOLECCHI, CBA3M U OTHOIICHUS, BBISBIISEMbIC B
XO/le TIO3HABaTeIbHOM W  HCCIEAOBATEIbCKOM  JI€SITeNbHOCTH  (NIPUBOJUTH
00BsICHEHUE C UBMEHEHHEM (DOPMBI TIPEJICTABICHUS; OOBICHATD, NETATU3UPYS WIH
0000111ast; OOBSICHATH C 3aJaHHOU TOYKH 3PCHHS);

« BBISBJIATH M Ha3bIBaTh NPHUYUHBI COOBITHS, SIBJIICHHSA, B TOM YHCIIE
BO3MOXKHBIE HanboJee BEpOSTHBIC MPUYMUHBI, BO3MOXKHBIC MOCIEIACTBUS 33aJaHHON
IMPUYHHBI, CAMOCTOATEIBHO OCYIIECTBIISISI IPUUYNHHO-CIIEICTBEHHBIN aHAIN3;

JleJaTh BBIBOJ HAa OCHOBE KPUTUYECKOTO aHAJIM3a Pa3HbIX TOYEK 3PEHMS,
MOJITBEPKAATh BBIBOJ COOCTBEHHOM aprymMeHTauued WiIM CaMOCTOATEIbHO
MOJIyYCHHBIMU JAHHBIMH.

YMeHue co3naBarh, IPUMEHATh U NMPEOoOPa30BbIBATh 3HAKH U CUMBOJIBL,
MOJIETIU M CXEMBI JIJISl pellIeHUs Y4eOHbIX U MO3HABATENIbHBIX 3a/1a4.
Ooyuarowuiica cmoxcem:.

« 0003Ha4aTh CUMBOJIOM U 3HAKOM IPEIMET U/UJIH SIBICHHUE;

*  OIpEIeNsITh JOTMUECKHE CBS3M MEXIy IpeaIMeTaMu W/WUiH SBICHUSIMH,
0003HayaTh JaHHBIE JIOTHUECKHUE CBA3H C TOMOIIbIO 3HAKOB B CXEME;

«  CO3/1aBaTh aOCTPaKTHBIN WK pealbHbId 00pa3 npeaMeTa U/WiH sIBICHUS;

¢ CTPOUTH MOJIENL/CXEMY Ha OCHOBE YCJOBHUH 3ajaud W/WUIU criocola ee
pEeLIeHHUS;

« CO3/1aBaTh BepOaJIbHbIC, BEIIECTBEHHbIE U MH(POPMAIMOHHBIE MOJEIH C
BbIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OObEKTa JJIs ONpeAesieHust crocoda
pEILIeHMs 33]]a4l B COOTBETCTBUU C CUTYyallUEH;

« npeoOpa3oBbIBaTh MOJEIM C UENbIO BBIIBICHHUS OOIIMX 3aKOHOB,
OTIPENETAIOUINX JAaHHYIO TPEIMETHYIO 00J1acTh;

«  TIEPEBOAUTH CIOKHYIO MO COCTaBy (MHOTOACIEKTHYI0) HH(POPMAIIUIO U3
rpaguyeckoro wiM (OopMaIM30BaHHOTO (CUMBOJBHOTO) TMPEACTABICHUS B

TEKCTOBOE, U HA00OOPOT;



« CTPOUTH CXEMY, aJITOPUTM JECUCTBUS, UCIIPABIATH WM BOCCTAHABINBAThH
HEW3BECTHBIM paHee aJTOPUTM HAa OCHOBE HMMEIOIIETOCS 3HaHUS 00 00BeKTe, K
KOTOPOMY IPUMEHSETCS AJITOPUTM;

*  CTPOUTH JOKA3aTeJIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

«  aHAJIMU3UPOBATH/pe(dICKCUPOBATh OIBIT Pa3pabOTKU M peaau3aiuu
y4eOHOro MpoeKTa, UCCIeA0BaHUS (TEOPETHUYECKOTO, SMITMPUUECKOT0) Ha OCHOBE
MPEITIOKEHHON MPOOJIEMHON CHUTyalMu, MOCTABICHHOW IEMW W/WIM 3aJaHHBIX
KPUTEPUEB OIICHKH MPOAYKTa/pe3yJibTara.

CMBICIIOBOE UTEHUE.

Ooyuarowguiica cmosxncem:

+ HaxoJWTh B TEKCTE TpeOyemyro UHQpopMaIuio (B COOTBETCTBUH C EISIMU
CBOCH JCATEIHLHOCTH);

* OPUEHTHUPOBATHCA B COJIEPHKAHUU TEKCTA, TOHUMATH LEJIOCTHBIM CMBICI
TEKCTa, CTPYKTYPUPOBATh TEKCT;

+ yCTaHaBJIMBaTh B3aMMOCBSI3b OMHCAHHBIX B TEKCTE COOBITHMN, SBICHUH,
MIPOIIECCOB;

 PE3IOMHPOBATH INIABHYIO UJICIO TEKCTA;

 TpeoOpa3oBbIBaTh TEKCT, «IEPEBOAS» €ro B JAPYryld MOJAIBHOCTb,
WHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIM M HEXYNOKECTBEHHBIN - yUeOHBIH,
Hay4YHO-TIOMYJISIPHBINA, HHPOPMAIMOHHBIN, TekcT Non-fiction);

« KPUTHUYECKH OLICHUBAThH CONIEPKaHUE U (POPMY TEKCTa.

dopMHUpOBaHHE U PA3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHUE
MPUMEHATH €r0 B MO3HABATEIbHOW, KOMMYHHKATUBHOW, COIMAIIBHON MPAKTUKE U
npodeCCHOHATBHON OpHUEHTAITUH.

Ooyuarowguiica cmodxncem:

* OMpEAENsITh CBOE OTHOIICHUE K MPUPOIHON CPEE;

 AHAM3UPOBATh BIHMSHUE DKOJOTUYECKHX (DAKTOpOB Ha cpemy OOWTaHUS
JKUBBIX OPTaHU3MOB;

* MPOBOAWTH TMPUYUHHBIA M BEPOSITHOCTHBIA aHAJIN3 SKOJIOTUYECKUX

CUTYyalN;



« MPOTHO3UPOBATh HM3MEHEHHUS CUTYyallMM MpPU CMEHE JEHCTBHUS OJIHOTO
(dakTopa Ha JEHCTBUE IPYTOro GakTopa;

* pacIpoOCTPaHATh HKOJIOTMYECKUE 3HAHUSA U y4acTBOBATh B MPAKTUYECKUX
Jienax 1o 3alIuTe OKPYKaroIle cpeasl;

* BBIPAXKATh CBOE OTHONIIEHWE K MPHUPOJIE YEpPE3 PUCYHKH, COUYMHECHMUS,
MOJIEJH, POEKTHBIE pa0OTHI.

Pa3zButnie = MoTHBanMM K OBJAJCHUIO  KYJIBTYpOHl  aKTHUBHOIO

UCIIOJIb30BaHUS CIOBapeEn

U IPYTUX TOUCKOBBIX CUCTEM.

Ooyuarowguiica cmodcem:

* ONIpeNeNsaTh HE0OXOIMMBIE KITIOUEBbIE TOMCKOBBIE CJIOBA U 3aPOCHI;

* OCYUIECTBIIITH  B3aUMOJEHUCTBHUE C  DJJEKTPOHHBIMU  TOUCKOBBIMU
CUCTEMAaMHU, CJIIOBAPSMU;

+ (opmMupoBaTh MHOKECTBEHHYIO BHIOOPKY M3 TMOMCKOBBIX UCTOUYHUKOB JIJISI
00BEKTUBHU3AIMN PE3YJIBTATOB NTOUCKA;

* COOTHOCHUTH MOJTYUYEHHBIE PE3YJIBTATHI IOMCKA CO CBOEU JIEATEIBHOCTBIO.

Kommynukarusubie Y Y/]

YMeHHe OpraHu30BBIBaTh Y4YE€OHOE COTPYIHHMYECTBO M COBMECTHYIO
JEATEIbHOCTh C Y4YWUTENEM M CBEPCTHUKAMH; padoTaTh WHAMBUIYaJbHO U B
rpymIe: HaxoAUTh oOO0lIee pelleHre W paspemarb KOH(GIMKTHI Ha OCHOBE
COTJIACOBAHUS TIO3UIMI U y4eTa UHTEPECOB; GOPMYIUPOBATh, ApTyMEHTHUPOBAThH U
OTCTauBaTh CBOE€ MHEHUE.

Ooyuarowguiica cmodncem:

- ONpEAENSITh BOBMOXHBIE POJIU B COBMECTHOM AESATEIbHOCTH;

- WUrpaTh OMPEJIEICHHYIO POJIb B COBMECTHOM JAESATEILHOCTH;

- TpUHUMATh TO3UIUI0 CcOOeCeNHMKa, TIOHMMAas TMO3UIHUI0 JPYroro,
paszinuaTth B €ro peud: MHEHUE (TOUYKY 3pEHHsI), JOKa3aTelbCTBO (apTyMEHTHI),
(haKThI; TUIIOTE3bI, AKCUOMBI, TEOPHUH;

- OmpeAensTb CBOM JCUCTBUS W JIEUCTBUS NApPTHEpPA, KOTOpBIE

CrIOCOOCTBOBAJIM WM MPENATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIUU;



- CTpOWTh TO3UTHUBHBIE OTHOIIEHHWS B  TIpolecce y4yeOHOM U
MM03HABATEJILHOM JAEATEIbHOCTH;

- KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOKO TOYKY 3pEHHUS, B
JMCKYCCUU YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, NepedpasupoBaTh CBOIO MBICIH
(BI1ajieHne MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

- KPUTHYECKHM OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MIPU3HABATh ONTMOOYHOCTh CBOETO MHEHHS (€CIM OHO TAaKOBO) U KOPPEKTHPOBATH
€ro;

- TpeaIaraTh ATBTEPHATUBHOE PEICHNE B KOH(PIMKTHON CUTYAIIHH;

- BBIACJISTH OOIIYIO TOUKY 3pEHUS B IUCKYCCUU;

- JIOTOBapWBaThCcsi O TMpaBWiIax M BOMpOCax JUIg OOCYXICHUS B
COOTBETCTBHUHM C IOCTABJIECHHOW MEPE IPYIIION 3aa4€ei;

- OpraHHU30BBIBATh YYEOHOE B3aUMOJCHCTBHUE B IpyIIiie (ONpenessaTh 001mue
1€, PACIPeeTIsATh POJIH, IOTOBAPUBATHCS APYT C APYTOM H T. 11.);

- YCTpaHATh B paMKax Jualiora pa3pblBbl B  KOMMYHHUKAIIHH,
00yCIIOBJICHHBbIE HEMOHMMAaHHEM/HEMPUATHEM CO CTOPOHBI COOECeAHHMKA 3ajayw,
dbopMBI UK COIEPKAHMS AUAora.

YMeHHne OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPENICTBA B COOTBETCTBUU C
3a/laueii KOMMYHUKAITUU JIJIs1 BBIPAKEHUSI CBOMX YYBCTB, MBICJICH U TOTpeOHOCTEMN
I TUITAaHUPOBAHUSI W PETYJALMA CBOEH JESATEIbHOCTH; BIAJACHUE YCTHOW H
IMUCbMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYBIO.

OOyuarommiicst CMOXKeT:

* ONpeAeNsaTh 3a7ayy KOMMYHUKAIlMM U B COOTBETCTBUMU C HEW OTOMpaTh
pEYEBBIE CPENICTBA;

« OTOMpAaTh U KCIOJIL30BaTh PEUEBBIC CPEJCTBA B MPOIIECCE KOMMYHUKAITUU
C APYTUMHU JI0AbMU (AUAJIOT B Mape, B MaJOW IPYIIE U T. [1.);

 TIPEACTABIATh B YCTHOW WM MHUChbMEHHOW (opMe pa3BEepHYTHIN IIaH
COOCTBEHHOH JICITCIIBHOCTH;

* COOIOMAaTh HOPMBI ITyOIMYHON PEUr, PETIIAMEHT B MOHOJIOTE M IUCKYCCUU

B COOTBETCTBMH C KOMMYHUKAaTUBHOW 3a/1a4€il;



 BBICKa3bIBaTb U OOOCHOBBIBaTH MHEHHE (CYXICHHE) W 3allpaliuBaTh
MHEHHE NTapTHEpPa B paMKax JUAJIOra;

¢ IPUHMMATh pEIIEHHE B XOJI€ Juajora MU COINIACOBBIBATH €ro C
COOCCETHUKOM;

* CO3/1aBaTh NUCHMEHHBIC KJIMIIMPOBAHHBIE» U OPUTHMHAJIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOIMMBIX PEUEBBIX CPE/ICTB;

* HCIIOJIb30BaTh BepOaJbHbIE CPEACTBA (CpEICTBAa JIOTMYECKOM CBS3M) IS
BBIJIEJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHMUS,

*  HCIIOJIb30BaTh HEBEpOAIbHbBIC CpeJICTBa WM HaIJISIAHbIE MAaTE€pPUAJIbI,
MOJITOTOBJIEHHBIE/OTOOPaHHBIE IO/, PyKOBOACTBOM YUHTEIIS;

« Jienarb OLEHOYHBIM BBIBOJ O JOCTMIKCHUM IL€JIH KOMMYHHMKAIUU
HEIMOCPEICTBEHHO  IOCJI€  3aBEpUICHUSI KOMMYHUKAaTMBHOIO  KOHTakTa |
00OCHOBBIBATH €r0.

dopmHpoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 0OJACTH MCIIOJIb30BaHMUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee - UKT).

Ooyuarowguiica cmosncem:

* LEJEHANpPAaBICHHO MCKaThb U MCIOJIb30BaTh MH(OPMAIIMOHHBIE PECYPCHI,
HEOOXOAUMBIE JJIs peIIeHUs YU€OHBIX U MPAKTHYECKUX 3a]1ad ¢ TOMOIIbIO CPEJICTB
UKT;

« BBIOMpATh, CTPOUTh M HCIMONB30BaTh AaJEKBATHYI HWH(OPMALMOHHYIO
MOJIENb JUIsl TIepeIaud CBOMX MBbICIIEH CPEICTBAMHM €CTECTBEHHBIX U (DOpMasbHBIX
S3BIKOB B COOTBETCTBUU C YCIOBUSMHU KOMMYHHKAIUU;

* BBIACIATh MH(GOPMALMOHHBIN aclekT 3a/laud, ONEpPUpPOBaTh JAHHBIMH,
UCITOJIB30BATh MOJIEIIb PEIICHHUS 3aa4H;

* HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU (BKJIIOYAsl BBIOOP aJ€KBATHBIX
3a/ladye MHCTPYMEHTAIBHBIX ITPOrPaMMHO-ANIMAPATHBIX CPENCTB U CEPBUCOB) IS
pelieHus: HHOOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX YY4EOHBIX 3a7a4, B TOM YHCIIE:
BBIYNCIICHUE, HalKMCaHUE MHUCEM, COYMHEHUH, TOKJIaJ0B, pedeparoB, CO3TaHUE
MPE3CHTALMN U Ap.;

* HCIIOJIB30BaTh I/IH(l)OpMaI_II/IIO C YUCTOM 3THUCCKHX U IIPAaBOBBIX HOPM;



 co3naBaTh WH(OPMAIMOHHBIE PECYpChl PAa3HOTO TUNA W JUIA Pa3HbBIX
ayAUTOpUi, cOOMIONaTh HH(POPMALIMOHHYIO TUTUEHY U MTpaBUiIa HHPOPMAIIHOHHOM
0€30MacHOCTH.
ILnannpyemble npeaMeTHbIE pe3yJibTaThl Kypea «MareMaTnkay

N3yuenne mnpeaMetrHor obOnactu "Marematuka u uHpOpMarhka' JIOHKHO
00eCIeYuTh:

~  OCO3HAaHME 3HAYCHUS MAaTEMATUKU W WH()DOPMATUKH B MTOBCETHEBHOMN JKU3HU
yesioBeka; (OpPMHUpPOBAHUE TMPEACTABICHUN O COIUAIbHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBJICHHSI MATEMAaTUYECKOW HAYKH;

~ MOHHMAaHHE POJIK MH(POPMAIMOHHBIX IPOLIECCOB B COBPEMEHHOM MUDE;

- (¢opMupoBanue pEeACTaBICHUM 0 MaTeMaTUKe KaK 4acTH
OOLIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, MO3BOJISIIOIIEM
OMUCHIBATh U U3y4YaTh PEAJIbHBIC MPOLECCHI U SIBJICHHUS.

B pesynbprare uzyuenus npeamMetrHoi obnmactu "Matematuka u uHpopmaruka'
oOy4aroniyecs: pa3BUBAIOT JIOTHYECKOE U MAaTEMATUYECKOE MBIILUICHUE, TTOJIY4Yar0T
MPEACTABICHUE O MATEMAaTHYECKUX MOJENSAX; OBJAICBAIOT MaTEMaTUYECKUMU
pacCyXIACHUSAMM; y4yaTcsl TMPUMEHSATh MAaTeMaTHYECKUE 3HAHUS MPU PEUICHUU
Pa3JIMYHBIX 337a4 U OLICHUBATH MOJYYEHHBIE PE3YJIbTAThI; OBIAJACBAIOT YMEHUSIMU
perieHus: y4eOHBIX 3a]ay; Pa3BUBAIOT MATEMATHYECKYI0 WHTYMIIHIO; TMOJIYYaroT
IpeacTaBlieHrue 00 OCHOBHBIX HWH(OPMAIIMOHHBIX MPOLIECCAX B PEaNTbHBIX
CUTyalusX.

[IpenMeTHble pe3ysbTaThl M3y4YeHUsS NpeAMETHOM oOnactu "MaremaTuka u
uH(popmaTHKa" oTpaxkaer:

MaremaTnka

1) dbopmupoBaHMe TpEACTABICHUA O MaTeMaTHKE KaK O METOJI€ MO3HaHUs
JEWCTBUTEIBLHOCTH, MO3BOJISIIONIEM OMUCHIBATh M M3y4daTh PeajbHbIE MPOIECCHl U
SABJICHUS:

OCO3HAaHME POJIM MAaTEeMAaTHKHU B pa3BuThu Poccun u mMupa;

BO3MO>XHOCTh MPUBECTU MNPHUMEPHI U3 OTEUECTBEHHOW M BCEMUPHOM HCTOPUH

MaTEMAaTHYCCKUX OTKpBITI/Iﬁ 1 UX aBTOPOB;



2) pa3BuTHE YMEHUH padOTaTh C Yy4eOHBIM MATEMAaTHUYECKUM TEKCTOM
(aHanmU3MpPOBaTh, U3BJIEKATh HEOOXOAMMYIO HH(POPMAIUIO), TOYHO M TPaAMOTHO
BBIp@XXaTh CBOM MBICIM C IPUMEHEHHEM MaTeMaTHYeCKON TEPMHUHOJIOTHMH U
CUMBOJIMKHA,  TPOBOAUTH  KIACCHU(UKAIMU,  JIOTUYECKHE  OOOCHOBaHUS,
J0Ka3aTeNbCTBA MaTEMATUUECKUX YTBEP KICHUI:

~ ONEpUPOBAHHME  MOHATHSMH:  MHOXECTBO,  JJIEMEHT  MHOXECTBA,
MOJIMHOXKECTBO, MPUHAJIEKHOCTh, HAXOXACHUE IepeceyeHusi, OOBbEAUHEHUS
IOJIMHOKECTBA B IIPOCTEHIINX CUTYyaLUIX;

- pellleHHe CIOXKETHBIX 3a/lad pa3HbIX THUIOB Ha Bce apupmeTuyeckue
JICUCTBUS,

- INpUMEHEHHE clocoda MOMCKA pElIeHUs 3a/ladl, B KOTOPOM pacCyKJIeHue
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

~ COCTaBJICHHE IUIaHa PELICHUs 3a/ladyd, BBIICICHUE JTAllOB €€ pEeLICHUs,
WHTEpHpETalys BBIYMCIHUTEIBHBIX PpE3yJbTaTOB B  3ajade, MCCIECIOBAaHUE
MOJIy4YEeHHOTO pEUICHUs 3a/1auu;

~  HAaXO0XJIEHHE MPOLEHTA OT YMCJIA, YUCIA IO IPOLEHTY OT HETO, HAXOXACHUS
IPOLIEHTHOI'O OTHOLIEHUE JIBYX YMCEJI, HAXOKICHUS MPOIIEHTHOTO CHYXKEHMS WU
IIPOLIEHTHOT'O MTOBBILICHHS] BEJINYNHBI;

~  peuIeHue JIOTUYECKUX 3a1ad4;

3) pa3BuTHE NPEACTABICHUI O YUCIE U YUCIOBBIX CUCTEMAX OT HATYpaIbHBIX 10
JNEHUCTBUTEIBHBIX  YWCEJ; OBJAJACHUE HABBIKAMM  YCTHBIX, MHMCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYUCICHUI:

~ ONEpUPOBAHME TMOHATUSMHU:  HATypajJbHOE  YHUCIO, LEJ0€  YHUCIIO,
OOBIKHOBEHHAas NIpoOb, JECATUYHAs APOOb, CMEIIAHHOE YHCIIO, PAIMOHAILHOE
YHUCJI0, UPPALMOHAIBHOE YUCIIO;

- HCIOJIb30BaHHE CBOMCTBA YHMCEN M 3aKOHOB apU(PMETHUECKHUX OIEepaiuii ¢
YUCJIaMU MPU BBIITOJIHEHUH BBIYMCIICHMI;

- HWCHOJIb30BaHUE TMPHU3HAKOB JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU
BBIYMCIICHUN U PEIICHHUH 3a/1a4;

—  BBIIIOJJHCHHUEC OKPYTJICHHA YUCCI B COOTBECTCTBUU C ITPABUIIAMMH,



~  CpaBHEHHE YHUCE;
~ OLECHMBAHHWE 3HAYEHHsI KBAJPATHOIO KOPHS W3 MOJOXKUTEIBHOIO LEJIOro
qHCIIa;

4) oBnajgeHWE NPOCTEHIIMMHU CIOCOOAMHU TMPEACTABICHUS U  aHalu3a
CTATUCTUYECKUX JIaHHBIX; (OPMUPOBAHMUE IMIPEACTABICHUN O CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B PEAJLHOM MHUPE M O PA3IUYHBIX CIOCO0AX UX H3Y4YEHMs, O
IPOCTEUIIMX  BEPOSTHOCTHBIX  MOJENSX; PpPa3BUTHE YMEHHU  W3BJIEKATh
uHpOpMaIlMIO, MPEJICTaBICHHYI0O B TalNMLax, HAa JuMarpaMmax, rpadukax,
ONKCHIBATH W AHAIM3UPOBATh MACCHUBBl YHUCJIOBBIX JIaHHBIX C ITOMOILBIO
NOAXOMSIINX  CTaTUCTUYECKUX  XAPAaKTEPHUCTHK, HCIHOJIb30BaTh IOHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOLIUX SIBJICHUI MPH MPUHATUN PEILICHUN:

- (QopMupoBaHUE TPEICTABICHUS O CTAaTUCTUYECKUX XapaKTEpUCTUKAX,
BEPOATHOCTH CIy4ailHOro coObITHS;

~  pellIeHue NpOoCTeNInX KOMOMHATOPHBIX 3a/1a4;

~  ONpEAENICHHE OCHOBHBIX CTaTUCTUYECKUX XAPAKTEPUCTUK  YHUCIOBBIX
HabOpOB;

~  OLICHHMBAaHHE W BBIYUCIICHUE BEPOATHOCTU COOBITHS B IPOCTEUIINX CITydasX;

~ HQJIWYUE TIPEACTABICHUS O pOJM IPAKTUYECKHM JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI, O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBJIICHUSX;

-~ yYMEHHE CpaBHMBAaTh OCHOBHBIE  CTaTUCTHYECKHE  XapaKTEPHUCTHKH,
NIOJIyYEHHBIE B IIPOLIECCE PELICHUs NPUKIAJHOM 3aladd, W3YYEHUs PEeajbHOro
SIBJICHUS,

~  pa3BUTHE YMEHUU NPUMEHSTh W3YUYEHHBIE MOHATHUA, PE3YyJbTaThl, METOJbI
JUISL PELLICHUs 3a7]a4 PAKTUYECKOr0 XapaKTepa U 3a7a4 U3 CMEKHBIX TUCLHUILINH C
UCIIOJIb30BAaHUEM MpPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTEepUajoB, KOMIBIOTEpA,
M0JIb30BATHCS OLIECHKON M MPUKHUAKON IMPU NPAKTUYECKUX pacyeTax:

~  paclio3HaBaHHUE BEPHBIX U HEBEPHBIX BbICKA3bIBAHMIA;

~  OLICHHMBaHHE Pe3yJIbTAaTOB BHIUMCICHUHN NIPU PEUICHUH MPAKTUUYECKUX 3a7a4;

—  BBIIOJIHCHUC CPABHCHUA YHUCCJII B PCAJIBHBIX CUTYyallUAX;



~  HCIOJIb30BaHUE YHCIIOBBIX BBIPAKCHHUM MPHU PELICHUH MPAKTUYECKUX 3a7a4
¥ 3a71a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

~ peuleHue MpaKTUYECKHX 3a7ad C MPUMEHEHHEM MPOCTEUIIUX CBOMCTB
duryp;

~  BBINOJHEHUE NPOCTEUIIUX TIOCTPOCHUM M U3MEPEHUH Ha MECTHOCTH,
HEO0OXOJMMBIX B PEAIbHOM KU3HU;

5) dopmupoBanue yMeHui GopManu3alii U CTPYKTYpUPOBaHUS MH(POpMAIUH,
yMEHUSI BBIOMpPATh CHOCOO TMPEACTABICHHUS JIaHHBIX B COOTBETCTBUHM C
MOCTAaBIICHHOW 3afaued - TaOJMIbBl, CXeMbl, TpaduKu, AUArpamMMmbl, C
MCTIOJIb30BAaHUEM COOTBETCTBYIOIIUX MMPOTPAMMHEIX CPEICTB 00pabOTKH JTaHHBIX;

6) QopMupoBaHHME HABBIKOB M yMEHHUN O0€30MacHOTO U I1e51eco00pa3HOro
MOBEJICHUS MTPH paboTe ¢ KOMIBIOTEPHBIMH TporpamMmamu U B lHTepHeTe, yMeHus
cOOJTI0/1aTh HOPMbI MTHGOPMAIIMOHHOMN 3THKHU U TIPaBa;

7) JUist CIETbIX U C1a00BUIAIIUX O00YUYaIOIIUXCS:

- BIQJICHHE TPaBWJIAMH 3allMCA MaTeMaTHUYeCKHX (OpMYyNl U CHEIHAIbHBIX
3HAKOB pelibe(PHO-TOUEeUHOM cucTeMbl 0003HaueHwuit JI. bpaiins;

- BIQJCHHE  TaKTWJIBHO-OCA3ATENBHBIM  CIHOCOOOM  OOCNENOBaHHUS U
BOCIIPUATHUSL pelbedHBIX H300paKEHUN MPEAMETOB, KOHTYPHBIX H300paxeHui
r€OMETPUYECKUX QUTYP U T.IL.;

-~ yYMEHUE uuTaTh penbedHble TpapuKd dSIEMEHTapHbIX (QyHKIMI Ha
KOOPAMHATHON IJIOCKOCTH, NPHUMEHATHh CHELHAJbHbIE MPUCIIOCOOJICHUS sl
penbeHOro YepueHus;

- BIIQJICHHE OCHOBHBIM (PYHKIIMOHAJIOM MPOTPaMMbl HEBH3YaJIbHOTO JOCTYIa
k wuHopmanmu Ha odkpaHe [IK, yMmeHHwe WHCMOIB30BaTh MEPCOHAIIBHBIC
TU(DIOTEXHUUECKUE CPEICTBA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHOTO JOCTYTa
CJICTIBIMH 00YYarOIIUMUCS;

8) nnst o0yyaroumxcs ¢ HapyIleHUsIMUA OTIOPHO-ABUTATEIBHOIO amnmnapara:

- BIQJICHWE CTENHUATbHBIMA KOMITBIOTEPHBIMH CPEICTBAMU IPEICTABICHUS U
aHall3a JaHHBIX U YMEHHE HCIOJb30BaTh IEPCOHAIBHBIE CPEICTBA JIOCTYIA C

YUE€TOM ABUI'aTCIbHLIX, PCUCABUTIATCIIbHBIX U CCHCOPHBIX HapymeHHﬁ,



- YMEHME HCMOJIb30BaTh MEPCOHAIBHBIE CPEICTBA JIOCTYIIA.

BeimyckHuk Hayuutcas B 5-6 kiaccax (VI MCIOJIB30BAHHUA B
NMOBCEJHEBHOM KM3HM ¥ o0ecrneyeHusT BO3MOKHOCTH YCHEIIHOIO
NPOJ0JIKeHHsI 00pa30BaHuA HA 02a30BOM YPOBHeE)

- OnepupoBaTh Ha 0a30BOM YPOBHEMOHSTHSMU: MHOXKECTBO, JJIEMEHT
MHO>KECTBA, MMOAMHOXKECTBO, TPUHAIJICKHOCTD;

- 3a71aBaTh MHOXKECTBA MIEPEUUCIICHUEM UX DJIEMEHTOB;

- HaxO[uTh TiepeceueHre, OOBEIUHEHHE, IMOJAMHOXKECTBO B MPOCTEHIIMX
CUTYyalHsIX.

B noBceHeBHOM KM3HU U NPHU U3YUYEHHUH APYTUX MPeIMETOB:
- pAacIio3HaBaTh JOTUYECKH HEKOPPEKTHHIC BHICKA3bIBAHUS.
Yucaa

- OnepupoBaTh Ha 0a30BOM YypOBHE TOHATHUSMH: HATypajdbHOE YHCIIO,
[[eJI0€ YHUCI0, OOBIKHOBEHHAs JApOOb, JeCATHYHAs JpoOb, CMEIIAHHOE YHCIIO,
palMOHAJILHOE YKCIIO;

- HCTIOJIb30BaTh CBOMCTBA YMCEJ W IPaBWJIA JICMCTBUM C pallMOHAIbHBIMU
YHCJIAMU TIPU BBINIOJIHEHWH BBIYUCIICHUM;

- MCIMOJIb30BaTh MPU3HAKUA AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU
BBIUMCIICHUW W PEIICHUY HECIIOXKHBIX 3a]1a4;

- BBIMOJIHATh OKPYIJICHUE PAlMOHAIBHBIX YHUCEI B COOTBETCTBUM C
MpaBUJIaMU;

- CPaBHUBATH PAIIMOHAJIBHBIC YHCIIA.

- B noBcexHeBHOI »KM3HU U NPHU U3YUYEHHUH APYTUX MPeIMETOB:

- OLICHUBATh PE3YJIbTAThI BEIYMCIECHHUM IIPU PEIICHUH ITPAKTUYECKUX 3a]1a4;

- BBITOJIHSTH CPABHEHHUE YUCEII B pEATIbHBIX CUTYallUsIX;

- COCTABJISITh YMCJIOBBIE BHIPAXKCHUS MPHU PEIICHUM MPAKTUYECKUX 3a7a4d U
3a/1a4 U3 IPYTrux Y4eOHBIX MPEIMETOB.

CrarucTuka U TEOPUS BEPOATHOCTEH

- [IpencraBiaTh JaHHBIC B BUJIC TAOIHUIl, JUATPAMM,

- quTaTh I/IH(l)OpMaHI/IIO, MMpEACTAaBJICHHYIO B BUJIC Ta6J'II/IL[BI, AuarpaMMabl.



TekcToBbIE 321241

- Pemate HECHOXHBIE CIOKETHBIE 3aJaud pa3HbIX TUIIOB Ha BCE
apu(pMeTHYecKue J1eHCTBUS;

- CTPOUTH MOJEJIb YCIIOBUS 3a7auu (B BHUJI€ TAOJUIIBI, CXEMbI, PUCYHKA), B
KOTOpPOM JlaHbl 3HAYEHHUS JBYX K3 TPEX B3aUMOCBSI3aHHBIX BEIMYMH, C IIEJIbIO
MOKMCKA PeIleHUs 3aa4u;

- OCYULIECTBIIATH CIIOCOO MOKMCKA PEIICHHS 33]1a4l, B KOTOPOM PacCyXICHHE
CTPOUTCA OT YCJIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHUIO;

- COCTaBJIAThH IJIAH PEIICHUS 3a]1a4H;

- BBIJICJISITh ATAIlbl PEIICHUS 3aa4K;

- MHTEPIIPETUPOBATh BBIUYMCIUTEIbHBIC PE3YJIBTATHI B 3aJ1a4€, UCCIIEN0BATh
MOJIyYEHHOE PEIICHHE 3a1a4U;

- 3HaTh Pa3IMUUE CKOPOCTEH 0OBEKTa B CTOSIYEH BOJIE, MPOTUB TECUCHUS U
10 TEUCHUIO PEKH;

- pelaTh 3a/1a4u Ha HAaXO0XJACHUE YacTH YUCia U YKCIia 1O €ro YacTu,

- pemarb 3a/a4d pa3HbIX TUIOB (Ha paboOTy, HA MOKYIIKH, HA JBUXCHHE),
CBS3BIBAIOIIMX TPU BEJIWYUHBI, BBIACISITH 3TH BEIUYUMHBI U OTHOIICHUS MEXIY
HUMU;

- HaxOAUTh MPOLIEHT OT YHUCJA, YHUCIO MO MPOUEHTY OT HEro, HaXOAUTh
MPOIICHTHOE OTHOIIEHWE JBYX YMCEN, HAXOAWTh MPOIEHTHOE CHWKEHUE WU
MPOIIEHTHOE MOBBIIIEHNUE BEJIMUUHBIL;

- peliaTh HECIOKHBIC IOTMYECKHE 3a]]aull METOJIOM PACCYKICHUM.

- B noBceqHeBHOM KM3HM U IPU U3YyYEHUM APYTUX NMPEIMETOB:

- BBIJIBUTAaTh TUIIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAUYECHUSX HCKOMBIX
BEJIMYMH B 3aJa4e (Ie1aTh NPUKUAKY )

HarunsigHasi reomeTpus
I'eomerpuueckue Gpurypsol

- OmnepupoBath Ha 0a30BOM ypOBHE MOHATUSIMU: (UTYpa, TOUKA, OTPE3OK,

npsiMasi, 1y4, JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,

NpSMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb M  KpYyr, HPSAMOYTOJbHBIN



napajuienenunen, kyo, map. M3o0paxkaTe u3ydaemble (UTYpPBl OT PYKH U C
MOMOILBIO JINHEWKHU U LIUPKYJIS.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH JAPYTrUX NPEAMETOB:

- pemarb NpakTUYECKUE 3aJayd C MPUMEHEHHEM MPOCTEHIIMX CBOMCTB
uryp.

N3mepennst U BBIYUCICHUSA

- BBINIOJIHATh U3MEPEHUE JIJIMH, PACCTOSIHUM, BEIUYHH YTIJIOB, C MOMOILBIO
WHCTPYMEHTOB [IJIsl U3MEPEHUN JIJINH U YTJIOB;

- BBIYHCIIATH ILIOIIAIN TPSIMOYTOJIbHUKOB.

B noBceqHeBHOM JKM3HU M NIPU U3YyYeHHUH JAPYTUX NPEAMETOB:

- BBIYMCIIATh PACCTOSIHUS HAa MECTHOCTH B CTAaHJAPTHBIX CHUTYalHUsX,
IJIOLIAAN IPSIMOYTOJIbHUKOB;

- BBIIOJIHATh IPOCTEMIINE IIOCTPOEHUS M W3MEPEHUS HAa MECTHOCTH,
HEOOXOMMbIE B PEATIbHON KU3HU.

HcTopuss mareMaTukmu

- OIMCBHIBATH OTJIEIBbHBIE BBINAIOIINECS PE3YJIbTAThl, MOJYYECHHBIE B XOJE
pPa3BUTHS MAaTEMATUKU KaK HAYKU;

- 3HATh MPUMEPBI MATEMATUYECKUX OTKPBITMM M MX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW Y BCEMUPHOM UCTOPHUEH.

BpINyCKHMK MOJYYMT BO3MOKHOCTH HAYYMThCA B 5-6 Kiaaccax (mis
o0ecre4yeHNs] BO3MOKHOCTH YCICIIHOIO MPOAOJIKEHUsI O00pa3oBaHUsl Ha
0a30BOM U YIJ1y0OJIECHHOM YPOBHSIX)

DJIEeMEHTbI TEOPUH MHOKECTB U MATEMAaTHYECKOM JIOTUKHU

~  Onepuposamv NOHAMUAMU. MHONICECEO, XAPAKMEPUCTIUKU MHO4CECmEd,
o/leMeHm  MHOMCecmeda, nycmoe, KOHeYyHoe U OecKOHeuyHoe MHOXMCecmso,
HOOMHOHCECTNBO, NPUHAODTIEHCHOCTD,

~  onpeoensimb NPUHAONEHCHOCb DNEMEHMA MHONICECMEB), 00beOUHEeHUI0 U
nepeceuenHuro MHOMCeCms, 3a0a8amb MHONCECHBO C NOMOWbIO NePeyUCIeHus
NEMEHMO8, CI0BECHO20 ONUCAHUAL.

B noBcegHeBHOM KU3HU M NIPU U3YYECHHUH APYTHX NPEAMETOB:



- PACnO3HABAMb 102UYECKU HEKOPPEKMHbIe 8blCKA3bIBAHUSL,

- CMpoumsv Yenouku YMO3aKIOYeHUll HA OCHO8€ UCHONb308AHUS NPAGUIL

JIO2UKUL.
Yucna

—-  Onepuposamv ~ NOHAMUAMU.  HAMYPAIbHOE — YUCLO,  MHOMCECBO
HAMYPATbHBIX YUCET, Yeloe HUCAO, MHONCeCmB0 YenblX uucel, 00bIKHOBCHHAs
0pobb, decsamuunas Opodb, CMEULanHoe YUCI0, PaAYUOHAIbHOE YUCTO, MHOMCECTNBO
PAYUOHATBHBIX HUCET, 2eOMEMPUYECKAs UHMePnpemayus HAmypaibHblX, Yelbix,
PAYUOHANBHBIX,

—  NOHUMAmMb U 0OBACHAMb CMBICT NOZUYUOHHOLU 3ANUCU HAMYPATLHO20 YUCLA,

—  GLINOAHAMb GbLIYUCACHUS, 6 MOM UYUCIe C UCNOIb30BAHUEM NPUEMOS
PAYUOHATBHBIX BbIYUCTIEHUL, 0DOCHOBLLBAMb AN2OPUMMbL BbINOJIHEHUS. OeUCMBULL,

—-  ucnoavzosamv npuzHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3seoeHus uYucel Nnpu  GbINOJIHEHUU  BbIYUCICHUL U peleHuu  3a0a,
000CHOB8bI8AMb NPUZHAKU OETUMOCTIU;

—  BLINOAHAMb OKPY2IleHUe PAYUOHATILHBIX YUCEL C 3A0AHHOL MOYHOCHbIO,

—  Ynopaoouusamsv Yucida, 3aNUCAHHble 8 8U0e 0ObIKHOBEHHLIX U OeCIMUYHBIX
opoobell;

- Haxooumv HO/] u HOK uucen u ucnonv3oeamo ux npu peuieHuu 3a0d, .

—  onepupoeéamv NOHAMUEM MOOYIb YUCAA, 2eOMempudecKas UHmepnpemayus
MOOYVIISL HUCA.

B noBceaHeBHOM KM3HU M NIPH U3YyYeHHUH JAPYTUX MPEIMETOB:

—  NpuUMeHAmb  Npasula  NPUOTUNCEHHLIX  BbIYUCICHUU NpU  pelueHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyaux yueOHvix npeomemos;

—  BLINOJIHAMb  CPABHEHUEe  Pe3yIbmamos  BblYUCIeHU Npu  peuleHuu
NPAKMU4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX BbIUUCTIEHULL,

—  COCmasnamyb  YUCIO08ble BbIPAJICEHUS U OYEHUBAmMmb UX 3HAYEHUs Nnpu
peueHuu npaKmu4ecKux 3a0ay u 3a0ayd u3 opyeux y4eOHulx npeomemos.

YpaBHeHUS U HEPABEHCTBA



- Onepuposams NOHAMUAMU. PABEHCMB0, YUCIO080€ PABEHCMB0, VPAGHeHue,

KOpeHb YPAGHeHUsl, peulerie YPAGHEeHUsl, YUCI080€e HEPABEHCMBO.
CraTucTHKA U TeopHsi BEPOSITHOCTEI

- Onepuposamv nouamuamu: cmoarbuamele U Kpyeogvle OUASPAMMDL,
maobnuybl OAHHbIX, CPeOHee apugmemuieckoe,

~  uzenexkamv, UHGOpMayuro, NPeoCmasieHHyo 8 mabauyax, Ha ouaspammax;,

- cocmasnams madbauysl, CMpoums OUaZpammvl Ha OCHO8e OAHHUBIX.

B noBceaHeBHOM KM3HU M IPH U3yYeHHUH APYTUX MPEAMETOB:

~  u36leKamv, UHMEPNPemuposamsv U Npeoopaz’osvleamv  UHGOpMAayuUio,
npeoCcmasieHHy0 8 maoiuyax u Ha Oudaspammax, Ompaxicarouwyro ceoucmea u
XaApaKxmepucmuKu peaibHulX NPoYeccos U A61eHuUll.

TexkcToBbIE 321a4YN

—-  Pewamwv npocmvie u cnodicnvie 3a0auu pasmuvlx munos, a makice 3a0a4u
NOBLLULEHHOU MPYOHOCTIU,

—  UCNONB308aMb pA3Hble KPpAMKUe 3aNnuci KaK MoOelu MeKCMO8 CILONCHBIX
3a0a4 0J1s1 NOCMPOEHUS. NOUCKOBOU CXeMbl U PeUeHUsl 3a0ay;

~-  3HaAmMb U NPUMEHAMb 00a Cnocoba NOUCKA peuleHus 3a0ay (om mpebo8aHus
K YCIIO8UIO U O YCILOBUSL K MPeb08aHUI0);

—  MOOenupos8ams PAccysicOeHus. npu NoOuUcKe peuleHust 3a0ai ¢ HOMOUWbIO
epagh-cxemol;

—  8blOeNAMb IMANblL PeueHUss 3a0a4U U COOEPAHCAHUE KANCO020 IMand;

—  UHMepNpemuposamv  BbIUUCIUMENbHble — pe3ylbmamsl 8  3a0aue,
UCc1e008amnv NOIYHeHHoe peulenue 3a0a4u,

—  QHATU3UPOBAMDb BCEBO3MONCHBIE CUMYAUUU B3AUMHO20 DACHONONCEHUSL O8YX
00beKMOo8 U UBMEHeHUe UX XAPAKMepPUCmMuK npu COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosHue) npu peuwleHuu 3a0ay Ha O08uddceHue O08YX
00beKmMo8 KaKk 6 00HOM, MAaK U 8 NPOMUBONOJIONCHBIX HANPABGLEHUSX,

—  UCCne008amsb 8CeB03MOIICHbIE CUMYAYUU NPU PeuleHUU 3a0ay Ha OBUNCEHUE
no peKe, paccmampueams pazHvle CUCmemMbl Omcuemad,

- pewiamdv pasHooOpasHvie 3a0ayu «HA Yacmuy,



- pewams U  000CHOBbIGAMb  C60€  peuleHue  3a0ay  (8bloenams
MAmMeMamuyecKyro OCHO8Y) HA HAXOHCOeHUe 4acmu YUcia U Yucia no e2o 4acmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpOOU;

- 0co3Hagamb U O0BLACHAMbL UOEHMUYHOCMb 3a0a4 pPA3HLIX  MUNOS,
CBA3bIBAIOWUX MPU BeIUHUHBL (HA pabomy, HA NOKYNKU, HA 08UdCeHUe); 8blOeIsAMb
MU BEIUUUHBL U OMHOULEHUSL MeIHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpo8ams cobCmeenHbvle 3a0ayu YKaA3aHHbIX MUNoa.

B noBcenHeBHO# KU3HH M TPH U3YYE€HHUH APYTHX MPEAMETOB:

~  8bloenamb Npu peueHuu 3a0ay Xapakmepucmukyu paccmMampueaemou 6
3adave  cumyayuu, OMIUYHbIE  OM  pealbHblX  (me, Om  KOMOPbIX
abCcmpazuposanucy), KOHCMPYUpO8amsv HOBble CUMYaAyuu ¢ Y4emom Imux
Xapakmepucmuk, 6 UYAacmHOCMU, NPU peueHuu 3a0ad Ha KOHYeHmpayuu,
YUUMbI8AMb NIOMHOCHb 8eUeCEd;

~-  pewams U KOHCMPYUpO8ams 3a0ayu HA OCHOBE PACCMOMPEHUs PeabHblX
cumyayutl, 8 KOMoOpvlx He MpeOyemcs MOYHbIU BbIYUCTUMEILHBIU Pe3)Ibmam;

—  pewiams 3a0auu HA OBUdICEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCTEMbL
omcuema.

Harusignasi reomerpus
I'eomerpuueckue purypsl

- HM3zenexams, ummepnpemuposamv u npeobpazosevieamv UHGoOpmayuo o
2eomMempuyecKux ueypax, npeocmasieHHyI0 Had YepmedHcax,

- uzobpadxcams uzydaemvie Queypvl 0m pyKu U ¢ HOMOWbIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.

N3mepeHusi U BoIYUCIEHUS

~  BBINONIHAMb U3MEpeHue ONUH, PACCMOAHUL, BelUYUH Y2l08, C NOMOUbIO
UHCIMPYMEHMO8 OJisL U3MepeHUll OJIUH U Y2108,

~  BBIYUCTAML  NAOWAOU  NPAMOY20JbHUKOS, K8a0pamos, 06vembl
NPAMOY 20JIbHBIX NAPAJLIeNenUnedos, Ky0os.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTUX NPEIMETOB:



~  BBIYUCIAMb PACCMOAHUSA HA MECMHOCMU 6 CHMAHOAPMHLIX CUMYAyUusXx,
nI0WA0U Y4acmKo8 NPsmMoy20ibHOU hopmbl, 00beMbl KOMHAM,
~  BLINOAHAMb NpOCMeliuiue NOCMPOEHUs HA MEeCMHOCMU, HeoOXoouMmvle 8
PeanbHOU HCUHU,
~  OyeHusamv pamepul peaibHblX 00bEKMO8 OKPYIHCAIoue20 Mupa.
HUcropust MaTeMaTuKH
- Xapaxmepuzoeamv 6K1A0 BbIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue

mamemamurku U UHblX HAYYHbLX obnacmeil.

MaremaTuka: ajaredpa u reoMeTpus

1) oBnazeHue CUMBOJIBHBIM SI3BIKOM aireOpbl, NpUEMaMH BbIIOJHEHUS
TOXJIECTBEHHBIX MPEOOpPa30BaHUN BBIPAKECHUM, PEIICHHUS YPAaBHEHUW, CHUCTEM
YPaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUs MOJEIUPOBATH PEAJIbHbIC
CUTyalldd Ha $f3bIK€ aureOpbl, HCCIENOBaTh IOCTPOCHHbIE MOJEIH C
MCITI0JIb30BAaHUEM almapara ajreopbl, HHTEPIPETUPOBATH MMOTYYEHHBIN pe3yibTaT:

~  BBIIOJHEHUE HECJOXKHBIX NPeoOpa3oBaHUM /Jisi BBIUMCICHUS 3HAUYECHUH
YUCJIOBBIX BBIPAKEHUN, COJEPKAIIMX CTENEHU C HATypPAJIbHBIM II0KA3aTelIeM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM [TI0KA3aTeIIEM;

~  BBINIOJIHEHUE HECJIOKHBIX MpeoOpa3oBaHUIl LENbIX, IPOOHO pallMOHATBHBIX
BBIDOKEHU M BBIPAKEHUM C KBaJApPAaTHBIMU KOPHSIMHU; pacKpbIBaTb CKOOKH,
OPUBOJUTH TOAOOHBIE CllaraéMmble, HCIOJIb30BaTh (HOPMYJBI COKPAIEHHOTO
YMHOXEHUS,

~  PCILICHUE JIMHEWHBIX U KBAaAPATHBIX YPABHEHNUN U HEPABEHCTB, YPABHEHUN U
HEPABEHCTB CBOIALIMXCA K JIMHEMHBIM MM KBAJAPATHBIM, CUCTEM YPAaBHEHUU U
HEPaBEHCTB, M300paK€HHE PEUICHUN HEPABEHCTB W HX CHUCTEM Ha YHCIOBOMN
MPSIMO;

- OBJAJEHUE CHUCTEeMON (YHKIMOHAJIbHBIX TIOHATUH, pa3BUTHE YMEHUS
UCIIOJIb30BaTh  (DYHKIMOHAIBHO-TpaUUECKHe TMPEACTABICHUS [UIsl pPELICHUs
pa3IMYHBIX MaTEMAaTHUYECKUX 3a4ad, Uil ONMCaHWusA W AaHAIN3a pPEalbHBIX

3aBUCUMOCTEM



~  ONpEIESICHHE MOJIOKEHUS TOUKH 10 €€ KOOPAUHATAM, KOOPAUHATHI TOUKH 110
€€ MOJIOKEHHIO Ha IIJIOCKOCTH;

~  HaxoXAeHWe mo rpaduky 3HauYeHUN QyHKUMM, OOJacTU ONpeesICHus,
MHOKECTBAa 3HAueHUM, HyJel GYHKIUH, MPOMEKYTKOB 3HAKOMOCTOSHCTBA,
IPOMEXYTKOB BO3pacTaHUs U yObIBaHMsI, HAUOOJIBIIETO M HAMMEHBILIETO 3HAUCHUS
bynxmm;

- TmocTpoeHue rpaduka TMHEHHON 1 KBaAPaTUIHON (YHKIIHIA;

~ ONepUpoBaHHE Ha 0a30BOM YpPOBHE MOHATHSAMH: IOCIEIOBATEIbHOCTD,
apudmMeTryecKkas Iporpeccusi, reOMETprUIecKasi MPOTrPECCUs;

~  HCHOJB30BAHME CBOMCTB JIMHEHMHOM W KBaJApaTUYHOM (QYHKIMHA U UX
rpayKOB IIpU PEIICHUH 3a7a4 U3 JPYTUX YYEOHBIX MIPEIMETOB;

2) OBJaJCHHE F€OMETPUYECKHM S3bIKOM; Pa3BUTHUE YMEHHS HCIOJb30BaTh €ro
JUI ONMCAaHUs NIPEAMETOB OKPYKAIOLIEr0 MHpA; Pa3BUTHE NPOCTPAHCTBEHHBIX
IOpEJICTaBICHUN, M300pa3uUTENbHBIX  YMEHHM, HABBIKOB  TI€OMETPUYECKHX
ITOCTPOCHUM:

~  ONEepUpOBAHUE MOHATUSIMU: QUrypa, TOUKA, OTPE3OK, MpsMas, JIyd, JOMaHas,
yTOJl, MHOTOYTOJBHUK, TPEYTOJbHHUK M YETBIPEXYTOJBHHUK, NPSIMOYTOJBHUK H
KBaJIpaT, OKPYKHOCTb M KpYI, IPSIMOYTOJIbHBIN Napajulesenunen, KyO, Iap;
n300pakeHHe N3y4aeMbIX (PUTyp OT PYKH U C TIOMOIIBIO JIMHEHKN U LIUPKYJIS;

~  BBIIOJIHEHUE W3MEPEHMS [JIMH, PACCTOSAHHUM, BEJIMYHMH YTJOB C MOMOUIBIO
WHCTPYMEHTOB (Il U3MEPEHUN JUIMH U YTJIOB;

3) ¢opMHpoBaHHE CHCTEMAaTHYECKUX 3HAHMM O IUIOCKUX (Urypax HU UX
CBOMCTBAX, MPEICTABICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX; PA3BUTHE
YMEHUM  MOJEIUPOBAHUSA pPEAIbHBIX CUTyallud Ha A3BIKE TE€OMETPHH,
UCCIECNOBAHNS IIOCTPOCHHOM MOJCIHA C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX
NOHATUA W TEOopeM, amnmapara aiareOpbl, peHIeHUs TeOMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4:

- omepupoBaHve Ha 0a30BOM YypOBHE MOHSTHUSIMHU: paBEHCTBO (QUryp,
NapaJyIeIbHOCTh W MEPHNEHAUKYJSIPHOCTh NPSIMBIX, YIVIBI MEXAY HPSMBIMH,

NCPHNCHANUKYJISAP, HAKIIOHHAA, ITPOCKIIUA;



~  NPOBEIEHUE J0KA3aTEIbCTB B TEOMETPUN;

- omepupoBaHHE Ha 0a30BOM ypPOBHE MOHITHSIMH: BEKTOP, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOPA Ha YMCII0, KOOPIUHATHI Ha MIIOCKOCTH;

~ peuieHue 3a7ady Ha HAXO0XKJECHHWE TIEeOMETPHUYECKMX BEIMYMH (JUIMHA |
paccTosiHue, BEJIMUMHA yTJa, MIIONIalb) M0 o0pa3liaM Uik alrOpUTMaM;

4) oBIaJeHHE MPOCTEUIIMMHU CHOCOOAMU TPEACTABICHUS M  aHalu3a
CTaTUCTUYECKUX JAHHBIX; (OPMUPOBAHHE MPEICTABICHUNA O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pEajJbHOM MHUPE U O Pa3IMYHBIX CIOCO0axX MX HU3y4YEHHUS, O
MPOCTEHIIINX  BEPOSITHOCTHBIX  MOJENSAX; pa3BUTHE YMEHHH  HU3BJICKATh
uHpopMaInioo, MPEACTaBICHHYI0O B TaONWIaxXx, Ha JAuarpaMmax, TIpadukax,
ONHUCHIBATh W AHAIM3UPOBATH MACCUBBI YHCJIOBBIX JAHHBIX C TOMOIIBIO
MOAXOJAIIMX  CTATUCTUYECKUX  XAPAKTEPUCTUK, HCIOJIb30BaTh TMOHHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYXAIOIINX SIBICHUN MPU MPUHATHH PEILICHHI:

- (QopMupoBaHUE TPEICTABICHUS O CTAaTUCTUYECKUX XapaKTEPUCTHUKAX,
BEPOSITHOCTH CITy4YaHOTO COOBITHS;

- peuieHue IpocTeHmX KOMOMHATOPHBIX 3a]1a4;

~  ONpEAENICHHE OCHOBHBIX CTaTUCTUYECKUX XAPAKTEPUCTUK  YHUCIOBBIX
HabopOB;

~  OLICHHMBAHHE W BHIYUCIICHUE BEPOATHOCTH COOBITHS B IPOCTEUIITNX CITydasix;

~ HaJIWYUE€ TPEACTaBICHUS O PpPOJIM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUM, O POJI 3aKOHA OOJIBIIIUX YHCENI B MACCOBBIX SBICHUSIX;

-~ yYMEHHE CpaBHMBAaTh OCHOBHBIE  CTaTUCTHUYECKHE  XapaKTEPHUCTHKH,
MOJIyYEHHbIE B MPOILIECCE PEIICHUS NPUKIAJAHOM 3aJaud, U3YyYEHHUS PEATbHOTO
SABJICHUS;

- pa3BUTHE YMEHHUHN NMPUMEHSATH W3YUYEHHbIC MOHSTHUS, PE3YIbTaThl, METOJIbI
JUISL pEUIeHUs 3a/1a4y MPAKTUYECKOro XapaKkTepa 1 3a7a4 U3 CMEXHBIX JUCIUILIINH C
WCITOJIb30BAaHUEM TIPU HEOOXOJIMMOCTH CIPABOYHBIX MAaTepUajoB, KOMIBIOTEPA,
MOJIb30BATHCS OLICHKON M MPUKUAKOMN MPU MPaKTUYECKUX pacyeTax:

- pacmo3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUIA;

- OLNCHHMBAHMHC PC3YJILTATOB BBIYMCJICHUH IIpU PCUICHUHU ITPAKTHYCCKHX 3aaa4,



~  BBITIOJTHEHUE CPABHEHUS YKCEI B PEATHHBIX CUTYAIIHSIX;
~  HCTOJH30BAHME YMCIIOBBIX BBIPAKCHUM MPHU PEIICHUU MPAKTUYECKHUX 3a/1a4
W 3a]1a4 U3 APYTUX y4eOHBIX MIPEAMETOB;

~ pemlieHWEe TPaKTUYECKHX 3aJad C TNPUMEHEHHEM NPOCTEUINX CBOMCTB
buryp;

~  BBINOJHEHUE NPOCTEUIINX TIOCTPOCHUM M U3MEpPEHUH Ha MECTHOCTH,
HEOOXOMMBIX B PEATbHOMN KU3HU;

5) dopmupoBanne HWHGOPMAIMOHHOW H  aJTOPUTMHUYECKON  KYJIBTYpPHI;
dbopMupoBaHUE TIPEACTABICHUS O KOMITBIOTEPE KaK YHHUBEPCATHHOM YCTPOWUCTBE
00paboTKy HHPOPMAIIUN;, PAa3BUTHE OCHOBHBIX HABBIKOB M YMECHHUM HCIIOIH30BaHUS
KOMITBIOTEPHBIX YCTPOMCTB;

6) dopMupoBaHHE TIPEACTaBICHUS OO0 OCHOBHBIX U3YYa€MbIX TMOHSITHUSX:
uHdOopMaIus, aIrTOPUTM, MOJIEIIb - U X CBOMCTBAX;

7)  pa3BUTHE  ANTOPUTMUYECKOTO  MBIIUICHHUS,  HEOOXOAMMOro  Jif
poeCcCHOHATEHON JeATeTLHOCTH B COBPEMEHHOM OOIIECTBE; PAa3BUTHE YMEHUI
COCTAaBUTh M 3aIMCaTh AJITOPUTM JJIsI KOHKPETHOT'O MCIIOJIHUTENS; (DOPMUPOBAHKE
3HaHHK 00 aJITOPUTMHYECKUX KOHCTPYKIUSAX, JIOTHYECKUX 3HAYCHUSAX U
oTiepaIysax; 3HaKOMCTBO C OJTHUM M3 SI3bIKOB MPOTPaAaMMHUPOBAHHUS U OCHOBHBIMH
ANTOPUTMUYECKAMU CTPYKTYPaAMU - TUHEWHOM, YCIIOBHOM U LIMKIINYECKOU;

10) mist cnensixX U CIa0OBUIAIIMX O0YUYAIOIINXCSI:

~ BJIaJICHUE TIpaBUJIAMHU 3alUCH MaTEeMaTHYECKUX (OpMYT M CHEIUATbHBIX
3HAKOB pelibePHO-TOUEUHOM cucTteMbl 0003HaueHui JI. bpaiins;

~ BJIAJICHUE  TaKTHJIBHO-OCS3aTEIbHBIM  CIIOCOOOM  OOCIeoBaHUS U
BOCIIPUATHUSL pelbedHBIX H300paXKEHUN MPEAMETOB, KOHTYPHBIX H300paxeHui
Tr€OMETPUUICCKUX (QUTYP H T.IL.;

- yYMEHHE uYWTaTh penbedHble TpaduKd dSIEMEHTApHBIX (QyHKIOUI Ha
KOOPJIMHATHON TUTOCKOCTH, TPUMEHATHh CIEIUaIbHbIE MPUCIOCOOTICHUS IS
penbeHOro YepUeHHUs;

11) nns 0O6ygaronuxcsi ¢ HApyIMICHUSIMU OTIOPHO-/IBUTATEIHLHOTO armapara;



~  BIIAJICHUE CIIECIUAJIBbHBIMU KOMIBIOTEPHBIMUA CPEICTBAMU NPEICTABICHUS U
aHalIn3a JTaHHBIX M YMEHHE MCIIOJb30BaTh NEPCOHAIBHBIE CPEICTBA JOCTyIA C
Y4YETOM JIBUTATEIIbHBIX, PEUE/IBUTATEIbHBIX U CCHCOPHBIX HAPYIICHUIT;

BorinyckHuk HayuuTcs B 7-9 Kiaccax (4J151 HCIOJIb30BaHUSA B NIOBCEIHEBHOM
’KU3HU U o0ecrnevYeHUs1 BO3MOKHOCTH YCIIEHIHOT0 MPOA0JIKeHUs1 00pa30BaHuUA
Ha 02a30BOM YpOBHe)

JIeMEeHThI TEOPUM MHOKECTB U MATEeMATHYECKOI JIOTHKHU

OnepupoBarb Ha 0a30BOM  YpPOBHEMOHSATUSIMH: MHOXXECTBO, DJIEMEHT
MHOKECTBA, MOJIMHOXKECTBO, IPUHAIJICKHOCTD;

- 3aJaBaTh MHOXXECTBA NEPEUUCIICHUEM UX JIEMEHTOB,;

- HaxO[uTh IlepeceueHre, OOBEIUHEHHE, IMOAMHOXKECTBO B IMPOCTEHUIIMX
CUTYaIIUSX;

- OTepHpoBaTh Ha 0a30BOM YpOBHE TMOHATHUSMHM: OIpeeieHre, aKCHoMa,
TEOpEMA, I0Ka3aTeJIbCTBO;

- MPUBOAUTL TMPUMEPbl W KOHTPHPUMEPHI JJIsI TOATBEPKICHUS CBOUX
BBICKA3bIBaHMI.

B noBceHeBHO# KM3HU U NPHU U3YUYEHHUH APYTUX MPeIMETOB:

~  HCIIONB30BaTh TpaduyecKoe TPEACTABICHUE MHOXKECTB IS OIHUCAHUS
peaJbHBIX TIPOIICCCOB W SBJICHWM, NIPH PEIICHUU 3a1ad JAPYTrux y4YeOHBIX
MPEIMETOB.

Yucaa

OnepupoBaTh Ha 0a30BOM YPOBHE TMOHATUSIMU: HATypaJbHOE YHCIIO, IEJI0e
YuCcio0, OOBIKHOBEHHAsl JApoOb, JecsiTU4YHasi JpoOb, CMelIaHHas JpoOb,
paIMoHaAIbHOE YHCII0, apu(PMETHUECKUI KBaIpaTHBIM KOPEHb;

~  HCIIOJIb30BaTh CBOMCTBA YHCEJ W NpPaBWa JEUCTBUU NPHU BBIIOJIHEHUH
BBIUMCIICHUH;

- HCHOJIb30BaTh MPHU3HAKHU JIEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHN
BBIUUCJICHUN U PEIICHUN HECIIOKHBIX 3a71a4;

~  BBINOJIHATH OKPYIVIEHUE pPAlMOHAIBHBIX YHCET B COOTBETCTBUHU C

IIPaBUJIAMU;



~ OLEHMBATh 3HAUEHHWE KBAJPATHOIO KOPHS M3 MOJOXKHUTEIBHOIO LIEJIOTO
4YHUCIIa;
~  pacIlO3HaBaTh PalMOHAJIBHBIC U UPPALMOHAIBHBIEC YUCIIA,;
~  CpaBHHBAaTh YHUCIA.
B noBceqHeBHOM KM3HU M NIPH U3Yy4YEHHUH APYTHX NPEAMETOB:
~  OLICHUBATh PE3YyJbTATHI BEIYNCICHUI NIPU PELICHUH PAKTUYECKUX 3a/1a4;
~  BBIIOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYALUAX;
~  COCTaBJIATh YHUCIIOBBIC BBIPAKEHUS IPU PEIICHUM IMPAKTUYECKUX 3a1a4 U
3aJ1a4 U3 IPYyTruX y4eOHBIX IPEIMETOB.
ToxknecTBeHHbIE IPe0OPa30BaAHUS
BhINOIHATE HECIIOKHBIE TPEOOPa30BAHUSA ISl BBIYMCIICHUS 3HAUEHUN YHCIIOBBIX
BBIPOKEHUW, CONEpPKAIIMX CTENEHU C HaTypaJbHBIM II0Ka3aTelieM, CTENEHU C
L[EJIbIM OTPHLIATEIIBLHBIM II0KA3aTENEM;
~  BBIIOJHATH HECIOXKHBIE MpeoOpa30BaHMsI LIETBIX BBIPAXKEHUH: PacKpbIBaTh
CKOOKH, PUBOJIUTH MOTOOHBIE CIIaraeMbI€;
~  HCIONB30BaTh (HOPMYJbl COKpPALLEHHOTO YMHOXEHHS (KBaJapaT CyMMBI,
KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJAPATOB) JUIsl YIPOIICHHUS BBIYMCICHUNA 3HAYEHUI
BBIPAKCHU M,
~  BBINOJHATH HECJIOXKHbIE MpeoOpazoBaHus APOOHO-TIMHEHHBIX BBIPAXKECHUN U
BBIPAKEHUI C KBaIPaTHBIMUA KOPHSIMH.
B noBcegHeBHOM KM3HU M NIPH U3YyYEHHUH JAPYTUX NPEAMETOB:
~  MOHUMAaTh CMBICII 3alIMCH YMCIIa B CTAHAAPTHOM BUJIE;
~  OomnepupoBaTh Ha OA30BOM YPOBHE MOHATHUEM «CTaHAAPTHAS 3alMCh YHCIIA.
YpaBHeHUS U HEPABEHCTBA
- OnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATHUSAMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPAaBHEHWE, KOPEHb YPaBHEHHUs, PELICHUE YPABHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELIECHUE HEPABEHCTBA;
~  MPOBEPSATH CIPABEIIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
~  peuaTh JIMHEWHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJSALINECS K

JIMHEHHBIM;



~  pemiaTh CUCTEMBI HECTIOKHBIX IMHEWHBIX YPaBHEHUN, HEPABEHCTB;

- TpOBEpATh, SBISIETCA JM  JAHHOE YHCIO pEHIeHHEM ypaBHEHUs
(HEepaBeHCTBA);

- pemath KBaJpaTHbIE ypaBHEHUA 1O ¢GopMmyle KOpHEH KBaJIpaTHOTO
ypaBHEHUS;

~  un300paxaTh pelIeHUs HEPABEHCTB U UX CUCTEM Ha YHUCIOBOU MPSMOM.

B noBceaHeBHO KM3HU M NIPH U3YyYeHHUH APYTUX NMPEIMETOB:

~  COCTaBIATh M pellaTh JHMHEWHBbIE YpaBHEHUS TMpU pPEHICHUH 3ajad,

BO3HUKAIOIIUX B IPYTUX YYEOHBIX MpeaMeTax.
DOYyHKIUU

- Haxoauts 3naueHue GyHKIUU 110 33JaHHOMY 3HAYCHHUIO apTyMEHTa;

- HaxoJuTh 3HAUYCHHWE apryMeHTa IO 3aJaHHOMY 3HaueHHI0 (YHKIUU B
HECJIOKHBIX CUTYaIUsIX;

~  ONPENENATh MOJIOKEHUE TOUKH 110 €€ KOOpAUHATaM, KOOpAUHAThl TOUKHU 110
ee MOJIOKESHHUIO Ha KOOPIUHATHOM TIOCKOCTH;

- 1o rpaduKy HaxoJUTh 00JACTh OMPEJECICHHs, MHOKECTBO 3HAUCHUM, HYJIU
(GYHKIIMM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pAaCTaHUS W
yObIBaHMs1, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKITUY;

~  CTpoUTh rpaduK JIUHEHHON QYHKIINH,

~  MpOBEPSATH, SBISETCSA JIM JAHHBIM rpapuk rpagukomM 3agaHHON (DYHKIIUU
(TMHEWHOM, KBaIpaTUYHON, 0OpATHOM MPOTIOPIIMOHATBHOCTH );

- ONpeneNnaTh NPUOTMKCHHBIE 3HAYCHHS] KOOPAMHAT TOYKU IEepPECeueHUst
rpa@ukoB (QyHKIIHIA;

- omepupoBaTb Ha 0a30BOM ypOBHE NOHATUSMH: IOCIEIOBATEIBbHOCTD,
apudmeTryecKas mporpeccusi, reOMEeTprUIecKasi MPOTPECCHUS;

- pemiath 3aJa4M HAa TPOTPECCHUHU, B KOTOPBIX OTBET MOXET OBITh MOIY4YEH
HEIMOCPEICTBEHHBIM TOJICYETOM 0€3 TpUMEHEHUS (HOPMYIL.

B noBceaqHeBHOM KM3HU M NIPH U3YyYeHHUH APYTUX MPEAMETOB:
- HWCTOJB30BaTh TpauKd peambHBIX TMPOIECCOB U 3aBUCUMOCTEH TSt

OTpEENICHNUs] UX CBOMCTB (HauOONbIINE W HAUMEHBIIME 3HAYEHUS, MPOMEXYTKH



BO3pAacTaHUs W YOBIBaHHUS, OOJACTH MOJIOKHUTEIbHBIX U OTPUIATENBHBIX 3HAUEHUN
U T.IL);
- HCTOJIb30BaTh CBOMCTBA JIMHEHHON (yHKIMU M ee rpaduk NpU pEIICHUU
3aJ1a4 U3 IPYyTuX Y4eOHBIX IPEIMETOB.
CraTtucTukKa U TeopHsi BepOsATHOCTe
- Hmertp mpencTaBieHHE O CTaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;
- pewmarb MpocTeWlIre KOMOMHATOPHBIE 3aJaydl METOJOM IMpPSIMOTO |
OpraHU30BaHHOTO Tepedopa;
- TpenCTaBJIATH IaHHBIC B BUJE TaOJHII, JHArpamMmm, rpa(ukos;
~  yuTaThb HMH(OpMAIMIO, MPEJCTABICHHYI0 B BHJIE TaOJMIbI, JUArPaMMBL,
rpaduka;
~  ONpENeNiATb OCHOBHBIE CTATUCTHUECKHE XAPAKTEPUCTUKH  YHUCIIOBBIX
HaOOPOB;
- OIICHMBATh BEPOSITHOCTH COOBITHS B IPOCTEHININX CITyUasx;
-~ HMETh TMpPEACTaBIEHUE O POJM 3aKOHAa OOJIBIIMX YHCET B MAaCCOBBIX
SIBIICHUSX.
B noBceHeBHO KU3HM M IPH U3YYeHHUH APYTUX NPeAMETOB:
~  OILICHMBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOJOM Iiepebopa;
- UMeTh TIPEICTaBICHHE O POJM  NPAKTHUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH;
- CpaBHHUBAThb OCHOBHBIC CTaTHCTUYECKHE XapaKTEPUCTHKH, IMOTyYEHHBIC B
npolecce pemeHus MpUKIAIHON 3a7a4, U3YyICHHS PEaTbHOTO SIBICHNUS,
~  OLICHMBaTh BEPOSTHOCTh PEANBHBIX COOBITUH U SIBJICHUM B HECIOMKHBIX
CUTYyaIUsIX.
TexkcroBbIe 32124
- Pemarp HecnoXHBIE CIOKETHBIE 3aJadyd  pa3HbBIX THUIIOB Ha BCE

apupMeTHIYECKHUE TCHUCTBUS;



~  CTpPOUTH MOJEINb YCIOBHS 3aJa4d (B BUAE TaOMUIbI, CXEMBbI, PUCYHKA WU
YpaBHEHUS), B KOTOPOMl JaHbl 3HAYEHHUS JABYX U3 TPEX B3aUMOCBSA3aHHBIX BEJIMYMH,
C LIEJIBIO [TOMCKA PELICHUS 3a/1auH;

~  OCYIIECTBJISITh CHOCOO MOMCKA PELICHUs 3a/1a4H, B KOTOPOM pacCCyKICHUE
CTPOMTCS OT YCJIOBHS K TPEOOBAHUIO WIIM OT TPEOOBaHUS K YCIIOBHIO;

~  COCTaBIISITH IIJIaH PELICHUS 3a/1auH;

~  BBIJEJATH ATalbl PEIICHMS 3aa4U;

~  UHTEpPIPETHPOBAaTh BBIYUCIUTEIBHBIE PE3YNbTAaThl B 3ajaue, UCCIENOBATh
MOJIyYEHHOE PELICHHE 3a1a4U;

- 3HATh pa3jIM4Me CKOPOCTEH OOBEKTa B CTOSAYEH BOJE, MPOTUB TECUCHUS U IO
TEUECHUIO PEKU;

~  pelarh 33Ja4d Ha HaXOKJIEHUE YaCTH YUCIa U YUCa M0 €ro 4acTH;

- pemiath 3aJa4d pa3HbIX TUIOB (Ha paboOTy, Ha MOKYIKH, Ha JBUKCHHE),
CBA3BIBAIOIIMX TPU BEJIIMYUHBI, BBIJCISATH 3TH BEJIUYMHBI U OTHOLICHHS MEXKIY
HUMU;

~  HAaXOAUTh NIPOLEHT OT YHWCIA, YHUCIO MO IPOLEHTYy OT HEro, HAaXOAUTh
MPOLIEHTHOE CHUKEHHUE WM MPOLIEHTHOE MOBBIIICHUE BEJIMYUHBI;

~  pelarb HECIOKHBIE JOTUYECKHE 3a1a9M METOAOM PaCCyk IACHUI.

B noBceqHeBHOM KM3HU M NIPH U3YyYeHHUH JAPYTUX NPEAMETOB:

~  BBIJIBUraTh THIOTE3bl O BO3MOKHBIX MPENEIbHBIX 3HAUYEHUAX HCKOMBIX B

3aJjaue BEJIMYMH (1eNaTh MPUKUJIKY).
I'eomeTpuueckue purypsol

—-  OnepupoBaTh Ha 6a30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;

- U3BJIEKaTh MH(OPMALIMIO O TEOMETPUUECKUX (UTYpax, MPEACTaBICHHYIO Ha
YyepTekax B IBHOM BU/IE;

~  MPUMEHSTH IS pelIeHHs 3a7ad reoMeTpuueckue (hakThl, €CIU yCIOBHUS MX
NPUMEHEHHUS 33JJaHbl B IBHOM (opMe;

~ pewaTh 3aJa4d HAa HAXOXKJIEHUE T€OMETPUYECKUX BEJIIMYMH MO 00pasiam
VUIU QJITOPUTMAM.

B noBceaHeBHOM KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:



- HCTOJB30BAaTh CBOWCTBA T€OMETPUUYECKHX (DUTYp NIl PEIICHHS THUIIOBBIX
3a/1a4, BO3HUKAIONIMX B CUTYyallMsX MOBCEIHEBHOW >KU3HM, 3a/1a4 MPAKTUUYECKOTO
COJIep KaHMUSI.

OTHOlIEHUS

- OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSIMU: PaBEHCTBO (UTYpP, PAaBHbIE
¢burypsi, PaBEHCTBO TPEYrOJIbHUKOB, napayiyIeIbHOCTh PSIMBIX,
NEPICHANKYJIIPHOCTh MPSMBIX, YIJIBI MEXIYy MNPSIMBIMHA, TEPICHIUKYJIISP,
HAKJIOHHAS!, TIPOEKIIMSL.

B noBceqHeBHOI1 )KM3HU M IPU U3YyYE€HUH IPYTUX NMPEAMETOB:

~  UCIIOJIb30BaTh OTHOUIEHUS ISl PEUICHUS TPOCTEUIIINX 3a7a4, BO3HUKAIOIINUX
B PEAJIbHOM KU3HMU.

N3mepennsi U BBIYUCTIEHUSA

- DBbINONHATE W3MEPEHUE [JIMH, PACCTOSIHUM, BEJIUYUH YTIJIOB, C MOMOILIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

- TOpuMeHATh GOpMYyINbl TIEpUMETpa, IUIOMAAXM ¢ o0beMa, IUIONIagn
MOBEPXHOCTHU OTJIETIbHBIX MHOTOIPAHHUKOB MPU BBIYMCIEHUSAX, KOT/Ia BCE TaHHbIC
UMEIOTCA B YCIIOBUH;

- mnpuMeHsTh  Teopemy  [ludaropa, 0a3oBble  TPUTOHOMETPUYECKHUE
COOTHOWIEHHUs [JIs1 BBIYMCIICHUS JIMH, PACCTOSHUM, IUIOIAAEH B HPOCTEHIINX
ClIyvasx.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH JAPYTrUX NMPEAMETOB:

~  BBIYHUCJIATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYaALUSIX, TUIOLIATU
B NPOCTEUIIMX CiIy4yasx, MPUMEHSATH (OPMYJibl B MPOCTEUIINX CHUTYalUSIX B
ITOBCEHEBHOM KU3HU.

I'eomeTpuueckne nocTpoeHus
N300pakath TUIOBBIE TUIOCKHE (PUTYpHI U (UTYPHI B MPOCTPAHCTBE OT
PYKHU U C IOMOIIBI0O HHCTPYMEHTOB.
B noBceaHeBHOI JKM3HU M IPU U3YyYe€HUM APYTUX NMPeIMETOB:
~  BBINOJHATH TPOCTEHUIINE TOCTPOCHHS HAa MECTHOCTHU, HEOOXOIUMBIE B

peanbHOM KU3HU.



I'eomeTpnueckue npeodpasoBaHus
- Crpoutp ¢urypy, CUMMETPUUYHYIO JAaHHOW (UType OTHOCHUTENBHO OCHU U
TOYKHU.
B noBceqHeBHOM JKM3HU M NIPH U3YyYeHHUH JAPYTUX NPEAMETOB:
~  pacro3HaBaTh JBUKEHHE OOBEKTOB B OKPY)KAIOIIEM MUDE;
~  pacrno3HaBaThb CHMMETPHUUYHBIE (PUTYPBI B OKPYKAIOLIEM MUpE.
BeKTOpbI M KOOPAMHATHI HA IIOCKOCTH
OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHSIMH BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPIUHATHI HA INIOCKOCTH;
~  ONpeAeNaTb NPUOIMKEHHO KOOPJIMHATHI TOYKH IO €€ M300paKEHUI0 Ha
KOOPAMHATHOM IIJIOCKOCTH.
B noBceqHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX MPeIMETOB:
~  HCHOJB30BAaTh BEKTOPHI JJIA PELICHUs MPOCTEHIIMX 3aa4 Ha ONpPEIEIICHUE
CKOPOCTH OTHOCUTEJIBHOTO JBUKEHUS.
Hcropust MmaTeMaTuKH
OnuceIBaTh OTIEIBHBIE BBIJAIOIIMECS PE3YJIBTATHI, MOJYYEHHBIE B XOJE
pPa3BUTHS MAaTEMATUKU KaK HAYKU;
~ 3HaTh IPHUMEPHl MATEMAaTUYECKUX OTKPBITUA M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;
- TMOHUMATh POJIb MATEMATHKH B pa3BuTuu Poccuu.
MeToabl MATEMAaTHKH
BoiOuparh noaXoAsIIAA HM3YYEHHBIA METOJ JUIsl PELICHUS HN3YYEHHBIX
THTIOB MAaTEMAaTHYECKUX 3a]1a4;
IIpuBOANTH MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEH
JNEWCTBUTEIBLHOCTH Y TPOU3BENCHUAX UCKYCCTBA.
BbINyCKHMK NOJYYHT BO3MOKHOCTH HAay4YuThbCcd B 7-9 Kiaccax ans
o0ecre4yeHNs] BO3MOKHOCTH YCHEHIHOI0 NMPOJOJKeHHs 00pa30oBaHMsA HA
0a30BOM M YIi1y0JICHHOM YPOBHSIX

J1eMeHThbI TCOPHUU MHOXKECTB U MAaTeMaTH4YeCKOH JIOTHUKH



- Onepuposamvnonamusamu: onpeoeiexue, meopema, akCuomd, MHONCECMEBO,
XaApPaKmepucmuKy MHONCeCmea, dleMeHm MHONCecmed, nycmoe, KoHeuHoe U
OeCKOHeuHOe MHOMCeCmB0, NOOMHONCECMBO, NPUHAOIEHCHOCHb,  GKIIOYEHUe,
PABEHCINBO MHOICECMB;

—  U300padcamov MHONCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KDPY208
Junepa;

—  omnpedensimb NPUHAONEHCHOCMb dNeMEeHMA MHOMICeCmsy, 00beOUHeHUI0 U
nepeceuenuio MHONCEeCM8,

~ 3a0a8amv MHONCECMBO C NOMOWDBIO NEePEYUCTIeHUs JNIEMEHMO8, CI0BECHO20
ONUCAHUSA,

—  onepupoeéamv NOHAMUSIMU. BbICKA3bIBAHUE, UCMUHHOCIb U JIONCHOCHIb
BbICKA3bIBAHUS, OMPUYAHUE BbICKAZLIBAHUL, ONepayul HAo BblCKA3bIBAHUAMU. U,
UU, He, YCIOBHbLE BbICKA3bIBANHUS (UMNIUKAYUL),

~  Ccmpoums 8bICKA3bIBANUS, OMPULAHUSL BbICKA3bIEAHUIL.

B noBceaqHeBHO KM3HU M NIPH U3YyYeHHUH APYTUX MPeIMETOB:

~  cmpoums YEnouKu YMO3AKIIOYEHUL HA OCHO8E UCHONb3068AHUSL NPABUIL
JOCUKU,

~  UCNOJB308AMb MHONCECNEA, ONEPAYUU C MHONCECMBEAMU, UX 2pagurecKoe
npeocmaeienue 0jisi ONUCAHUS PealbHbIX NPOYECCO8 U SGIeHUIL.

Yucaa

—  Onepuposamb NOHAMUAMU. MHONCECMBO HAMYPAILHBIX YUCEN, MHONICECTBEO
Yenvlx Hucen, MHOJNCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHAbHOE HUCTO,
K8AOPAMHDII KOPEHb, MHONCECMBO OeUCMBUMENbHbIX YUCET, 2eoMempudecKds
uHmepnpemayusi HamypaibHulX, YelblX, PAUUOHAIbHBIX, OellCMBUMETbHbIX YUCE]L,

—  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCLA,

—  BGBINOJIHAMb BbIYUCACHUS, 6 MOM UYUCIe C UCHOAb308AHUEM NPUEMOB
PAYUOHATILHBIX BbIUUCTCHULL,

—  BLINOAHAMb OKpPY2lleHUe PAYUOHATILHBIX YUCET C 3A0AHHOL MOYHOCTbIO,

~-  CpasHusams payuoHalbHble U UPPAYUOHATbHbIE YUCLA,

~-  npedcmasnims payuoHaIbHOE YUCLO 8 8Ude 0eCAMUYHOU Opoou



~  Ynopsaooyueams yucid, 3anucamHvie 8 uoe 0ObIKHOBEHHOU U 0eCAMUYHOU
opobu,

- Haxooumv HO/[ u HOK yucen u ucnonv3oeams ux npu peuieHuy 3a0au.

B noBceaHeBHO KM3HU M NIPH U3YyYeHUH APYTUX MPEIMETOB:

~  NpuMeHAmb  Npasuia  NPUOIUINCEHHBIX — BbIYUCIEHUN  NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;

~  BbINONIHAMbL  CPABHEHUEe  pPe3VIbmamo8  BbIYUCIeHUN  Npu  peuleHuu
NPAKMUYECKUX 3a0al, 8 MOM YUCIe NPUOTIUNCEHHBIX BbIUUCTICHU,

- cocmasnameb U OYEHU8Amb  YUCI0BblE  BbIPAJCEHUs NPU  peuleHuu
NPAKMUYECcKUx 3a0aq u 3a0ad u3 opy2ux y4eoHvlx npeomemos;,

—  3anucebleamv U OKPYIsiMmb YUCA08ble 3HAYEHUS PealbHbiX GelUdUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUsL.

ToxnecTBeHHbIC MPEOOPA30BAHUS

- Onepuposamv nOHAMUAMU CMENEHU C HAMYPAIbHLIM NOKA3AMeneM,
cmenenu ¢ YeavlM OmpuyamenbHbiM noKazamenem,

—  BBINOJIHAMb NPEoOPAZ0BAHUS YETbIX BbIPANCEHULL: OeUCMEUsl C 0OHOUIeHAMU
(cnodicenue, svluumanue, YMHONCEHUE), OeUCMBUL ¢ MHO2OUIeHAMU (ClodceHue,
8bIYUMAHUE, YMHONCEHUE),

~  BBINOJIHAMb PA3NIONCEHUE MHOLOUTICHO8 HA MHONMCUMENU OOHUM U3 CNOCO008:
8blHeCeHUe 3a CKOOKY, epYNnuposKd, UCHONb308AHUE (DOPMYIL COKPAUWEHHO2O
VMHOMNCEHUSL,

~  8bloesImb K8Aopam CyMmbsl U pazHOCMU 0OHOYJIEHO8;

~  packiaovieamv Ha MHOMCUMENU KBAOPAMHBIU MpeXuieH,

~  BBINOJIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPHCAUUX CIENEHU C YeTbIMU
ompuyamenbHbIMU NOKA3AMeNsAMU, Nepexooums Om 3anuci 8 ude CmeneHu ¢
YenvlM OmpuyamenbHulM noKazamenem K 3anucu  suoe opoou,

~  BbINONIHAMbL  Npeodpazosanusi  OPOOHO-PAYUOHATILHLIX — BbIPAINCEHULL:
coKkpawjenue Opobeil, npusedenue aneedopauyeckux oOpobel K  obwemy

3HaMeHamento, ClOoJCeHue, YMHOJCeHue, OelleHue aneedbpaudeckux opoobetl,



8036edeHue aneebpauyeckol Opoou 6 HAMypaibHYl0 U Yeaylo OmpuyamenbHyo
cmenens;

—  BBINONIHAMbL NPeoOPA308AHUSL  BbIPANCEHULL, COOEPAHCAWUX KBAOPAMHbIE
KOPHU,

—  8bloenamb KeAOpam CYMMbl UIU PASHOCMU OBYUIEeHA 8 GbPAICEHUSX,
cooeparcaujux Keaopamuvie KOpHU,

~  BBINOJNIHAMb NPEOOPA30B8AHUSL BLIPANCEHU, COOEPHCAUIUX MOOYTb.

B noBcenHeBHO# KU3HH M TPH U3YYE€HHUH APYTHX MPEAMETOB:

~  BbINONIHAMbL NPeobpa308anus U OelUCmeUs ¢ YUCIAMU, 3aNUCAHHLIMU 8
CMAaHOaApmMHOM 8UO€;

—  BBINONHAMb NPeodPA308AHUSL ANCeOPAUUECKUX BbIPAICEHUN NPU pDeuleHUU
3a0au Opyeux yueOHvIX npeomemos.

YpaBHeHUS U HEPABEHCTBA

- Onepuposams noHamusMmu: ypagHeHue, HepaGeHCMB80, KOPEHb YPABHEeHUS,
peuienue HepaseHCcmed, PABHOCUNIbHbIE YPAGHEHUs, 001AcCmb  OnpeoeieHus
YpasHenus: (HepageHcmad, CUCeMbl YPAGHEHUU WU HEPABEHCME);

- pewiams JUHEUHble YPABHEeHUs U YPAGHEHUs, CB00uUMble K JUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEeodPaA3068aHULL;

- pewiams K8AOpammuvle YPaGHeHUs U YPAGHEHUs, C800UMblE K K8AOPAMHbBIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA3068aAHULL

- pewiamsb OpOOHO-UHElIHbIE YDAGHEHUSL,

- pewams npocmeliuiue UppaYUOHATbHBIE ypagHeHus euda || f(x)=a,
JE(X)=9(x);

- pewiamv ypagHeHus 6U0a x"=a;

—-  pewiamv YpPAGHeHUsT CNOCOOOM PA3NIONCEHUS. HA MHOdNCUMENU U 3AMEHb
NnepemMeHHOl,

—  UCNONB308aMb MemoO UHMeP8anos O peuleHus yeavlx U OpoOHO-
PAYUOHATBHBIX HEPABEHCME,

- pewambs JIUHElIHbLEe YpPABHEHUA U HepABEHCMBA C napamempamu,



~  pewiams HeClOHCHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM,

~  pewiams HeClOHCHbIE CUCEMbl TUHEUHbIX YPAGHEHUL C Napamempamu,

—  peuams HeClONCHbIE YPABHEHUS 8 YEIblX YUCTAX.

B noBceaHeBHO KM3HU M NIPH U3YyYeHUH APYTUX MPEIMETOB:

~  cocmasnams U peuams JuHelHble U KeaOpamHule YPAGHEHUsl, YPAGHEHUs, K
HUM C800SIMUECs], CUCTNeMbl TUHEUHbIX YPABHEeHUl, HEePABeHCME Npu peuleHuu
3a0ay Opyaux y4eOHvIX npeomemos;

—  BBINONIHAMbL  OYEHKY Npasoonoo0odus pe3yibmamos, Hoay4aemvix npu
peuienuy TUHeUHbIX U K8AOPAMHbIX YPAGHEHUU U CUCIEM JTUHEUHbIX YPAGHEHUU U
HepaseHcme npu peueHun 3a0ay 0py2ux y4eonvix npeomenmos;

—  8blOUpams coomeemcmayowjue YPasHeHusl, HepaseHCmed Uil uUx Cucmembl
0JIs1 COCMABIEHUSI MAMEeMAMUYEeCKolt MOOenu 3a0aHHOU PeaibHOU CUmyayuu Ui
NPUKTIAOHOU 3A0a4u;

~  YyMemb UHMEPNPemuposamv  NOJYYEHHbIl NPU pelleHul ypasHeHus,
Hepaeencmea UiU CUCmeMbl pe3yibmam 6 KOHmeKcme 3d0aHHOU pedbHOU
cumyayuu Ui NPUKIAOHOU 3a0a4u.

DOYyHKIUU

- Onepuposamv nouamuimu: @YHKYUOHAIbHAS 3ABUCUMOCMYb, QYHKYUA,
epaghux pyHxkyuu, cnocoodvl 3a0anusi QYHKYuU, apeymeHm u 3HaveHue QyHKyul,
obnacms onpeoeneHusi U MHOMNCECMBO 3HAYEHUU @OYHKYuU, Hyau @OyHKyuu,
NPOMEIHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb @yHKyuu,
UemHOCMb/HeuemHOCMb QYHKYUU,

- cmpoums 2pauKku  IUHEUHOU, KeAOpamudHou @YHKYul, ooOpamHoll

NPONOPYUOHATLHOCMU, (DYHKYUU BUOA: y = a+ Lb vy =X y=¥x, y=|x:
X+

- Ha npumepe K8aOpaAMU4HOU (QYHKYUU, UCNOIBL308AMb NPeodPA306aHUs
epaguxa @ynxyuu Y=F(X) ons nocmpoenus epaguxos Gynxyuii y = af (kx +b)+c ;

- cocmasnaime YPAGHEHUs: NPAMOU NO 3A0AHHBIM YCIO0BUAM: NPOXoosaujel
yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell yepe3 OAHHYI0 MOYKY

U NapaiienbHol OaHHOU NPAMOLL,



~ uccnedosamsv YYHKYUIO no ee cpapuxy;

—  HAX00UMb MHONCECME0 3HAYUEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,

~  onepuposamv — NOHAMUAMU:  NOCAe008AMENbHOCIb,  apupmemuyeckas
npoepeccust, 2e0MempusecKas NPo2pPeccust;

~-  pewamsv 32044 HA APUPGMEMUYECKYVIO U 2eOMEMPULECKYIO NPOCPECCUIO.

B noBcenHeBHO# KU3HH M TPH U3YYe€HUH APYTHX MPeIMETOB:

~  WIIOCMPUpPO8Amv ¢ NOMOWDBIO 2papuka peanvbHylo 3a8UCUMOCHIb  UTU
npoyecc no ux Xxapaxkmepucmuxkam,

—  UCNOTIBb308aMb CEOUCMBA U ePAPUK KBAOPAMUUHOU (YHKYUU NPpU pelleHul
3a0ay u3 Opyaux y4eOHvix npeomemos.

TexcToBbIe 3212491

—  Pewamv npocmvie u cnodichvie 3a0auu pasmuvlx munos, a makogce 3a0a4u
NOBLLULEHHOU MPYOHOCTIU,

—  UCNONB308aMb pA3Hble KPpAMKUe 3aNnuci KaK MoOelu MeKCMO8 CILONCHBIX
3a0a4 0J1s NOCMPOEHUSL NOUCKOBOLL CXeMbl U PeUeHUsl 3a0ay;

—  pasiuyame MoOeb MeKCma u Mooeilb peuleruss 3a0aiu, KOHCMpyuposams K
OOHOUL MOOeIU PeuleHUs HeCTONCHOU 3a0ayl pazHvle MOOeaU MeKCma 3a0adu;

—  3HAMb U NPUMEHAMb 00a Cnocoba NoUcKa peuwieHus 3a0ay (om mpeboB8anus
K YCA08UIO U OM YCI08USL K MPeb0BaAHUIO),

—  MOOenupo8ams PAcCyHCOeHus Npu Noucke peuleHus 3a0aiy ¢ NOMOWbIO
epagh-cxemol;

~  8blOeNAmMb IMANbL PeUeHUs 3A0aUU U COOEPHCAHUE KAAHCO020 IMANA;

~  yMemb 8blOUpaMb ONMUMALLHLIL MemoO peuleHus 3a0aiyu U OCO3HABAMb
8b100p Memooa, paccmMampueams paziuyHvle Memoobl, HAXOOUMb pPA3Hble
peuteHus 3a0a4u, eciiu 603MONCHO,

~  aHAIU3UPOBAMb 3aMPYOHEHUS NPU peueHUU 3a0al,

—  GLINOAHAMb  pPA3IUYHbIE  NPeoOPA3068aHUsL  NPEOJIONCEHHOU  3a0ayl,

KOHCmpyupoeanib Hoeble 3a0ayu u3 aaHHOIz, 6 MOom 4duciue 06pCZI7’ZHbl€,'



~  UHmMepnpemupoéamv  BbIYUCIUMENbHbIE — pe3yabmamvl 6  3adaue,
UCc1e006amyv NOLYYEHHOE peueHue 3a0ayu,

—  QHATUBUPOBAMb BCEBO3MOJICHbIE CUMYAYUU 83AUMHO20 PACNONONCEHUS 08YX
00beKmo8 U U3MeHeHUue UX Xapakmepucmux npu COBMEeCMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosHue) HNpu peuwleHuu 3a0ay Ha O08UdceHue 08yxX
00beKmos KaKk 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABLEHUSX,

~  uUccneoo8amsb 8Ce803MOJICHbIE CUMYAYUU NPU PeuleHUU 3a0ad Ha 08UMCEHUe
no peke, paccmampueams pasHvie CUCeMbl OMCYema,

- pewiams pasHoobpasuvie 3a0a4u «HA 4acmuy,

- pewamv U  000CHO8bIBAMbL  C80€  peuleHue  3a0ad  (8vloensmb
MAMeMamuyecKyr0 OCHO8Y) HA HAXONICOeHUe YaCmu YUCIA U YUCTA NO e20 YaAcmu
Ha OCHOBE KOHKPEMHO20 CMbICAd OpodU;

~  0co3HaBamb U OOBLACHAMb UOEHMUYHOCMb 33044 PA3HbIX  MUNOS,
CBA3BbIBAIOWUX MPU BEIUHUHBL (HA pabOMY, HA NOKYNKU, HA 0BUdICEHUE), BblOCISMb
MU BEIUUUHBL U OMHOULEHUSL MeIHCOY HUMU, NPUMEHAMb UX NPpU peulenuu 3a0ad,
KOHCMPYUpo8ams coOCMEeHHble 3a0ay YKA3AHHbIX MUNO8;

- 8l1a0emb OCHOBHbLIMU MemoOoamMu peuieHus 3a0ay Ha CcMmecu, CHiagwl,
KOHYeHmpayuu,

- pewiams 3a0auu HA NPOYeHmbvl, 8 MOM HYUCIe, CILONCHbIE HPOYEHMbl C
0b0CcHOBaHUEM, UCNONB3YS PA3HBLE CNOCOObL,

- pewiams Jo2udeckue 3a0aiu pa3HbIMU CHOCOOAMU, 8 MOM Yucie, ¢ 08YMs
o1o0Kkamu u ¢ mpemsi GI0KamMu OAHHBIX ¢ NOMOUWBIO MAOIUY,

- pewams 3a0auu N0 KOMOUHAMOpUKe U Meopuu 6epOsSMHOCMeEl HA OCHOGe
UCNONb308AHUS U3YYEHHBIX MEMOO08 U 0DOCHOB8bIBAMb peuleHUe;

- pewiams HeCodCHbIe 3a0adu N0 MamemMamuieckol Cmamucmuxe;

- o06nademv  OCHOBHbIMU  MEMOOAMU  PEeUeHUs  CIOHCEMHbIX — 3a0ay:
apugmemuyeckul, anreebpauyeckuti, nepedOp BAPUAHMOS, 2eOMEeMPUYeCKull,
epaguueckuil, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3VUEHHBIMU CUNTYAYUSIX.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTUX NPEIMETOB:



- 8bloenamb Npu peueHuu 3a0ay Xapakmepucmuku paccmMampueaemou 6
3a0aue  cumyayuy, OMIUYHbIE  OM  pealbHblX  (me, Om  KOMOPbLIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4emom OImux
Xapakmepucmuk, 6 YACMHOCMU, Npu peuwleHuu 3a0aiy HaA KOHYEeHmpayuu,
VUUMbIBAMb NIOMHOCHb 8eUeCMBa,

- pewiamv U KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUS PEealbHbIX
cumyayuil, 8 KOMoOpwIX He Mpedyemcs: MOYHbIU GbIYUCTUMENbHBIU Pe3YIbmam,

~-  pewamdv 3a0ayu HA O0BUMNCEHUE NO peKe, PacCMAMpUeds pazuvlie CUCMeMbl
omcuema.

CraTucTHKA U TeopHsi BEePOSITHOCTEI

- Onepuposamv nouamuamu: cmoarbuamele U Kpyeogvle OUASPAMMDL,
mabnuysl  OaHMHbIX, CpedHee apugmemuueckoe, MeouauHa, Hauboavuee U
HaumeHnbulee 3HAYEeHUs 8blOOPKU, pA3MAX 6blOOPKU, OUCHEPCUs U CMAHOAPMHOe
OMKJIOHEeHUe, CYYAUHAS UBMEHYUBOCTND,

~  usBneKamv UHGOpMAayuio, NpeoCmasieHHyo 8 madauyax, Ha ouazpammax,
epaghuxax;

- cocmasnsaims mabauysl, CMpPOUmMsb OUacpamMmvl U 2pa@uku HaA OCHOBe
OAHHbBIX,

~  onepupoeamv NOHAMUAMU. PaAKMOPUAI YUCIA, NEPECMAHOBKU U COYEMaHUs,
mpeyeonvHuk Ilackans,

~  NPUMEHAMb NPABUII0 NPOU3BEOEHUs. NPU PeUleHUU KOMOUHAMOPHBIX 3a0aY,

~-  onepupoeamv  NOHAMUAMU.  CHYYAUHLIL  ONbIM,  CAYYAUHBIU  BbIOOD,
ucnolmauue, 9dl1eMeHmapHoe CayyauHoe cobwvimue (Ucxod), Kiaccuueckoe
onpeoenieHue BeposIMHOCMU CAYYAUHO20 COObIMUS, ONnepayuu HAo CIy4auHbIMU
coobimusMU,

- npeocmasnamv UHGOpMayuio ¢ NOMOWbIo Kpy2os Jiiiepa;

- pewiams 3a0ayu HA BbIYUCTIEHUE 8EPOAMHOCIU C NOOCUEMOM KOIUYecmed
8apPUAHMOB C NOMOUbIO KOMOUHATNOPUKU.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUH JAPYTrUX NMPEAMETOB:



~  useneKamv, UHMeEpnpemuposams U npeodpasoevieamsv  UHGopmayuio,
NPeoCmasieHHylo 68 mabnuyax, Ha Ouazspammax, 2paguKkax, ompaxcaruyio
CBOUCMBA U XAPAKMEPUCTUKU PEAIbHbIX NPOYECCO8 U SAGeHU;

- ompeoensimb cmamucmuyeckue Xapaxkmepucmuku 6blO0OpOK no maoauyam,
ouazpammam, 2pagukam, BbINOIHAMb CPABHEHUE 6 3A8UCUMOCMU Om  Yelu
peutenus 3a0a4u;

~  OYeHUus8amv 8ePOSIMHOCHb PEAibHbIX COOLIMULL U A6TEHULL.

I'eomeTpuyeckue purypni

- Onepuposamsv NOHAMUAMU 2e0OMEMPUUECKUX Puyp,

- usBleKamv, UHMEPNpPemuposams U npeobpazosvieams UHGOPMAyuio o
2eoOMempuyecKux ueypax, npeoCcmasieHHyI0 Had YePmeNcax,

- npumMeHAmMb 2eomempuieckue haxmvl 01 peulenus 3a0ay, 8 MmoMm yucie,
npeononasaouux HeCKOIbKO Wa2o8 PeuleHus,;

- gopmynuposame 8 npocmeiux CIyuasx c8oUCmMsea u NPUHaAKu ueyp;

~  00Ka3bl8amb 2e0MempuiecKue yYmeepircOeHusl,

- e1adems CMAaHOapmHoll Kiaccuguxayuei niockux gueyp (mpey2oibHUuUKos u
Yemvipex)y201bHUKOB).

B noBcenHeBHO# KU3HH M TPU U3YYE€HUH IPYTHX MPEAMETOB:

~  UCNONb306aMb  CEOUCMBA 2eoMempudeckux @ueyp O peuwleHus 3aoay

APAKMUYECKO20 Xapakmepa U 3a0a4 U3 CMeHCHbIX OUCYUNIUH.
OTHOIEHNS

- Onepuposamov NOHAMUAMU. PABEHCMBO Gu2yp, pasHvle Pueypbl, PAGEHCMBEO
Mpey2oNbHUKO8, NApAaleIbHOCHb NPAMbIX, NEePNEeHOUKYAPHOCMb NPAMbIX, Veilbl
MeHcoy NpAMbIMU, NEPNEeHOUKYIAP, HAKIOHHAS, NpoeKyus, noooodue gueyp,
no00OHbIE (huypbl, NOOOOHBIE MPEY2OIbHUKU,

- npumeHamv meopemy Daneca u meopemy 0 NpONOPYUOHANLHBIX OMPEIKAX
npu peutenuy 3a0ay,

- Xapakxmepuzoeams 83AUMHOE PACNON0NCEHUe NPAMOU U OKPYHCHOCIU, 08YX
OKpYIHCHOCTELL.

B noBceaHeBHOM KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:



~  UCNONb306aMb OMHOWEHUS OISl peuleHUs 3a0ay, 803HUKAIOWUX 8 PealbHOU
JHCUZHU.
N3mepenusi U BoIYUCIEHUSA
- Onepuposamv npedcmasieHusimMu o OJauHe, nNiowaou, oodveme Kax
senuuunamu. Ilpumensmo meopemy llughazopa, opmynsr niowaou, oovema npu
peuieHuU MHO20ULa208bIX 3a0al, 8 KOMOPbIX He 8ce OaHHble NPeOCmAasietbl sI8HO, d
mpebylom GblYUCIeHUll, Onepuposams 06onee WUPOKUM KOIUYeCmeom ¢hopmyn
ONUHBL, NAOWAOU, 00beMa, BbIYUCIAMb XAPAKMEPUCTMUKU KOMOUHayull gueyp
(oKpyorcHOCIEl U MHO20Y20IbHUKOB) BbIMUCAAMb PACCMOSHUS MeXcoy uzypamu,
NPUMEHAMb MpPU2OHOMempuyeckue Gopmynvl Oiisi 8bIYUCTEHUN 8 DOJlee CLONCHBIX
cryyasx, — NpoBOOUMb  BbLIYUCIEHUSI ~ HA ~ OCHOB8E  PABHOBETUKOCMU U
PABHOCOCMABNEHHOCIU,
~  NP0OB0OUMb NPOCHblLE BLIYUCTEHUS HA 00bEMHBIX MENaX,
- Qopmynuposame 3a0auu HA 6blYUCIEeHUe OAuH, niowalel u o6vemMos u
peuwiams ux.
B noBceaqHeBHO KM3HU M NIPU U3YyYeHHUH JAPYTUX NMPeIMETOB:
~  NPOB0OUMb BbIYUCTIEHUS HA MECTHOCTU,
~  npumeHAmb QOpMYNbl NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX npeoMemax, 6
OKpyHcarouyels 0eticmeumerbHOCmu.
I'eomeTpuueckne nocTpoeHus
- Hzobpasicamv ceomempuueckue Quaypvl nO MeKCmo8oMy U CUMBOTLHOMY
ONUCAHUTIO,
~  CB0O0OHO ONEpupo8amsb UYepmedCHbIMU UHCIMPYMEHMAMU 6 HECIOHCHLIX
CYUAsIX,
~  BBINONIHAMb NOCMPOEHUS MPEY20TbHUKOS, NPUMEHIMb OMOEeIbHbLE MEMOObl
NOCMPOEHULl YUPKYIeM U JUHEUKOU U Nposooums npocmeuuiue uUcciled08anus
YuCna peueHul;
~  uz0bpadxcamv munosvie niocKue @ueypvl U 0OveMHvle menia ¢ NOMOUbIO
NPOCMeEUUUX KOMNbIOMEPHLIX UHCTNPYMEHMO8.

B noBceaHeBHOM KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:



~  BBINONIHAMb NpoCmeluiue NOCMPOEHUsi HA MEeCMHOCMU, HeobXooumvle 6
PeanbHOU HCUSHU,
~  OYeHusamv pamepul peaibHblX 00bEKMO8 OKPYIHCAIOUe20 Mupa.
IIpeoOpa3oBanus
- Onepuposamv nousmuem 08UdCeHUs U Npeoopazosanus n00oouUs, 61adems
npuemamy noCmpoeHus Queyp ¢ UCNOIb308aAHUEM OBUNCEHUL U NPeoOpa306aHuli
noo0obus, NpPUMEHAMb NOJLYYEeHHble 3HAHUS U ONbIM NOCMPOCHUN 8 CMENCHbIX
npeomemax u 8 peaibHblX CUMYAYUsx OKPYHCaroujeco Mupa,
- cmpoums Gueypy, n000OHYI0 OAHHOLL, NOJBL30BAMBCI CEOUCMBAMU NOO0OUS
07151 000CHOBAHUSL CBOUICME huyp;
~  NpUMEHAmMb  CBOUCMBA  OBUdCEHUUl Ol  NPOBEOeHUs  NPOCMEetUUx
obocHosanull ceolcme ueyp.
B noBceaqHeBHO KM3HU M NIPU U3YyYEeHHUH JAPYTUX NMPEIMETOB:
—  NpUMEeHSMb CEOUCMBA OBUIICEHUU U NPUMEHAMb N000OuUe O0Jisi NOCMPOeHULL U
BbIYUCTCHUU.
BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH
- Onepuposamv  NOHAMUAMU  GEKMOp, CYMMA, PASHOCMb  BeKMOPO8,
npouzeeoeHue 6eKmopa Ha UUCIO, Y20l Mexdcdy 6eKmopamu, CKAJAPHOe
npouseedeHue 6eKmopos, KOOPOUHAmbl Ha NJI0CKOCMU, KOOPOUHAMbL BEKMOPA,
~  BBINONHAMb  OCUCMBUsL HAO  BeKMOpamu  (CllodceHue,  Gbluumanue,
VMHOJICEHUE HA YUCTO), BbIMUCIAMb CKAIAPHOE Npou3seoeHue, Onpeoelsims 6
APOCMEUUUX CYYASX Y20l MeHCOY BeKMOPAMU, 8bINOTHAMb PA3NONCEHUE 8eKMOPA
Ha cocmasnawue, NPUMEeHAmMsb NOJYYeHHble 3HAHUSL 8 (U3UKe, NOIb308AMbCs
Gdopmynoi  8bIYUCTEHUA ~ PACCMOAHUS  MeNHCOY — MOUKaMu N0  U3BECHIHLIM
KOOPOUHAMAaM, UCHONb308aMb YPABHEHUsL (hucyp Ols peuleHus 3a0a4,
~  NpUMEHAMb 8eKMOpbL U KOOPOUHAMbL OJisl PeUleHUs 2e0MempUiecKux 3a0ay
Ha 8blYUCTIeHUe OJIUH, Y2TI08.
B noBcenHeBHOM KU3HHU M TIPH U3YYe€HUH APYTHX MPEAMETOB:
~  UCNONb306aMb NOHAMUSL BEKMOPO8 U KOOPOUHAm O/ peuieHuss 3a0aid no

Quzuke, ceoepachuu u Opy2um y4eoOHbiM npeomeman.



HcTopust MaTreMaTuKH

- Xapaxkmepuzoeamv 6K1A0 B8bIOAIOWUXCS MAMEMAMUKO8 8 pa3eumue
MAMeMamuKy U UHbIX HAYYHbIX obaacmell;

- NOHUMAamb pojib Mamemamuxu 6 paseumuu Poccuu.

MeToabl MAaTEMATUKH

—  HUcnonv3ys uzyuennvle memoowi, npogooums 00KA3amelbCmeo, blNOJHANMb
onposepoicenue;

—-  ebloupamb  U3YHUEHHble Memoobl U UX KOMOUHaAyuu OJsl  peuleHust
mamemamuyeckux 3a0ay;

~  UCNONB308aMb MamemamuyecKue 3HaHUus OJisl ONUCAHUS 3AKOHOMEpPHOCmel
8 OKpYIHcaowerl 0eucCmeumelbHOCMU U NPOU3BEOeHUSX UCKYCCEA,

- npumeHamb HNpoCmeuuiue HNpoSpaAMMHble CPeoCcmea U  INeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PEeULeHUU MAMEeMAMUYecKUx 3a0ay.

BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYUMTBHCA B 7-9 Kijaccax Jis
YCHENTHOTr0 MPOA0KeHHsI 00pa30oBaHusl HA YyIi1y0JIeHHOM YPOBHe
DJIeMeHThbl TEOPUH MHOKECTB U MaTeMaTHYeCKOM JIOTUKHU

- CBo0OgHO  OTMEPUPOBATHIIOHATHIMHU: MHOXXECTBO,  XapaKTCPUCTUKH
MHOXECTBa, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE M OCCKOHEYHOE MHOXECTBO,
MOJIMHOYKECTBO, MPHUHAJJICKHOCTh, BKJIIOYEHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3aJlaHHEe MHOYKECTBA;

~  3aJlaBaTh MHOXKECTBA Pa3HBIMU CIIOCO0AMU;

~  MPOBEPSATH BHIMOJHEHUE XapAaKTEPUCTUICCKOTO CBOMCTBA MHOXKECTBA,

—~  CcBOOOIHO ONEpPUPOBaTh TMOHATHSIMH: BBICKa3bIBAHWE, WCTUHHOCTH U
JIO)KHOCTh BBICKa3bIBaHUS, CJIOXKHBIE M TIPOCTHIC BBICKA3bIBaHMS, OTPHIIAHHE
BBICKA3bIBAHMI; WCTHHHOCTh M JIOKHOCTh YTBEPXKICHUS W €r0 OTpHUIaHUS,
omepanid HaJ BHICKA3bIBAHMSIMU: W, WJIH, HE; YCJIOBHBIC BBICKAa3bIBAHUS
(MMIUTMKALIIN);

— CTpOUTH  BBICKA3bIBaHHWS C  HCIIONB30BAaHUEM  3aKOHOB  aireOpbl
BBICKA3bIBAaHHUH.

B noBcegHeBHOM KU3HU M IIPU U3YYEHHUH APYIrUX NPEeAMETOB:



~  CTPOHUTBH PACCYKJECHUSI HA OCHOBE UCIIOIb30BaHUs MIPABUII JIOTUKU;

~  HCTOJB30BaTh MHOXKECTBA, OMEpaIlMd ¢ MHOXXECTBAMHU, UX TpaduyecKkoe
MPEJICTABICHUE JJIsi OMMCAHUSl PEATBHBIX IMPOLIECCOB M ABJICHUM, MPU PEIICHUU
3a/1a4 APYyTUX y4eOHBIX IPEIMETOB.

Yucaa

- CpoOomHO ormepupoBaTh IOHSATUSIMHU: HATypallbHOE YHCIIO, MHOXECTBO
HaTypaJIbHbIX YHCEN, IEJ0E€ YUCIO0, MHOXECTBO UEIbIX YHUCE, OOBIKHOBEHHAas
JpoOb, NecATUYHAs Ipo0b, CMEIIAHHOE YKCIIO, PAllMOHATIBLHOE YUCI0, MHOXKECTBO
pallMOHAJIBHBIX ~ YHCEJ, MPPALMOHAIBHOE  YHCJIO, KOPEHb CTENEeHUu N,
JNEUCTBUTEILHOE YHUCJIO, MHOXXECTBO JCHCTBUTENIBHBIX YHCEJ, T€OMETpUuYecKas
MHTEPIPETALMS HATypaIbHbIX, LEbIX, PAITMOHAJIBHBIX, TEUCTBUTEIBHBIX YUCEIT,;

~ TIOHUMAaTh U OOBSCHATH PA3HUILy MEXKAY MO3UIIMOHHON M HEMO3UIIMOHHOM
CHCTEMaMH 3aIliCH YUCET;

~  TEepPEBOAMUTH YHCIIAa M3 OJHOW CHUCTEMBl 3alKMCH (CUCTEMbI CUYHCIICHHUS) B
ApYTYIO,

- JIOKa3bIBaTh W MCIIOJB30BaTh MPU3HAKHU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cyMMBbl U TIPOU3BENICHUS YKMCEN MPU BHITIOJTHEHUN BBHIYUCICHUN U PEIICHUU
3a/a4;

~  BBINOJIHATH OKPYIJICHUWE PAIMOHAJIBHBIX M HPPALMOHAIBHBIX YHCENT C
3aJIJaHHOM TOYHOCTBIO;

—  CpaBHHUBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCOOAMH;

~  YNOpSAI0YMBAThH YMCJIA, 3alMCAaHHbIE B BUJE OOBIKHOBEHHOW M JIECATUYHOMN
JIpoOu, yucia, 3aldCaHHbIE C HMCMHOJb30BaHUEM apU(PMETUUECKOrO KBaIPaTHOrO
KOPHS, KOPHEH CTeTeHU OOJIbIIe 2;

- Haxoguth HOJl 1 HOK uyucen pazupiMu cnoco0aMu ¥ UCIOJIB30BaTh UX MPHU
peIlIeHUH 3a/a4;

~  BBIIOJIHATH BBIUMCICHHS W MPeoOpa30BaHMs BBIPAXKCHUH, COACPIKAIINX
JEeWCTBUTEIbHBIE YKCIIa, B TOM YUCJIE KOPHU HATyPaIbHBIX CTCTICHEH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTUX NPEIMETOB:



~  BBINOJHATH U OOBSICHATH PE3YNIbTAThl CPABHEHHS PE3YJIbTaTOB BHIUMCICHUN
IpU PELIEHUH MPAKTHYECKUX 3a/ad, B TOM 4YHCJIe TPUOJMKEHHBIX BBIUYMCIECHUMH,
UCIIOJIB3Ysl pa3Hble CIIOCOObI CPaBHEHUIA;

~  3aIUChIBaTh, CPABHUBATh, OKPYIJISITh YUCIIOBBIE IaHHBIE PEANIbHBIX BEJIMYUH
C MCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUSI;

~  COCTaBJIATh U OLIEHMBATh PA3HBIMHU CIOCOOAMM YMCIIOBBIE BBIPAKEHUS MPU
pELICHUH MPAKTHYECKUX 3a/1a4 U 33Ja4 U3 APYTUX y4€OHBIX MPEAMETOB.

ToxkaecTBeHHbIE TPe0OPa30BaHUs

- CBoOOIHO oOmEepuUpoOBaTh MOHITHSIMH CTETEHH C LEJIbIM © JPOOHBIM
IIOKa3aTeNeM;

~  BBINOJHATH JOKa3aTeIbCTBO CBOMCTB CTENEHU C LEIbIMU U JIPOOHBIMHU
MOKa3aTeIIMH;

~  OIIEpUPOBATH NOHATUAMU «OJHOUWIEH», KMHOTOWIEH», KMHOTOWIEH C OJHON
NEPEMEHHOI», «MHOTOYJIEH C HECKOJBKUMH IEPEMEHHBIMUY, KO3(PPUIUEHTHI
MHOTOWIEHA, «CTaHJIapTHAas 3allMCh MHOTOWIEHa», CTENEHb OJHOWICHA U
MHOT'O4JICHA,

~  cBOOOAHO BJIAAETh NpHEMaMu MpeoOpa3oBaHUs UENbIX U JPOOHO-
pPalMOHAIIBHBIX BBIPAKEHUMN;

~  BBIIOJIHATH Pa3JIOKEHNE MHOTOYJIEHOB HA MHOYKUTENN Pa3HbIMU CIIOCOOAMH,
C MCIOJIb30BaHMEM KOMOMHAIMI Pa3IMYHbIX IPUEMOB;

- HCIoJib30BaTh TeopeMmy Buera u Tteopemy, oOparHyto Teopeme Buera, s
MOMCKa KOPHEN KBaAPaTHOIO TpeXusieHa U JJi pelieHus 3a/1ay, B TOM YHCIIe 3a/1a4
C IMapaMeTpaMy Ha OCHOBE KBAJPaTHOIO TPEXUIICHA;

~  BBIIOJHATH JCJICHHE MHOTOWIEHA HA MHOTOUJIEH C OCTAaTKOM;

~  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEW U KOPHEW CTENEHU N,

~  BBINOJIHATH IPE0Opa30BaHus BHIPAKEHUH, COAEPKAIMX KBaJApaTHbIE KOPHH,
KOPHH CTENEHH N;

~  CBOOOJHO ONEpUPOBATH MOHATHAMHM  «TOXKIECTBO», «TOXKIECTBO Ha

MHOXCECTBEC», «KTOXKICCTBCHHOC Hp606p330BaHI/Ie»;



~  BBIIOJHATH pa3lWYHbBIE MPeoOpa3OBaHUS  BBIPAKECHMM, COJEPKAIINX

Monynn.(ﬁ)‘ ="

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH APYTrUX NPEAMETOB:

~  BBINOJHATH TpeoOpazoBaHusi W ACUCTBHS C OYKBEHHBIMH BBIPRKCHUSMU,
YUCIIOBbIE KOA(D(GUIIMEHTH KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BH/IE;

~  BBIIOJHATH NPeoOpa3OBaHMs PALMOHAIBHBIX BBIPAXKEHUN IpPU PEUICHUH
3a/1a4 IPYyTUX y4eOHBIX IPEIMETOB;

~  BBINOJHATH MPOBEPKY MPaBAONOA00US GU3HUECKUX U XUMHUECKUX (HOPMYIT
Ha OCHOBE CPaBHEHHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHUS U HEPABEHCTBA

- CBoOOmHO  omepupoBaTh  MOHATUSIMU:  ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHHSI U HEPABEHCTBA, YPAaBHEHHUE, SIBISIIOLIEECS CIIEICTBHEM
JPYroro ypaBHEHHWs, YPAaBHEHHS, PABHOCWJIbHBIE Ha MHOXECTBE, PABHOCHUJIbHbBIC
npeoOpa3oBaHusl ypaBHEHUM;

~  peuaTh pa3Hble BHJIbl YPABHEHUW W HEPABEHCTB U UX CHUCTEM, B TOM UHUCIIE
HEKOTOpble ypaBHeHHs 3 U 4 cremeHed, JApoOHO-pallMOHANIBHBIE U
UppALMOHAJIBHBIE;

- 3HaTbh Teopemy Buera 11 ypaBHEHUN CTEIIEHU BBILIE BTOPOW;

-~ TIOHUMAaTh CMBICI TEOPEM O PAaBHOCWIBHBIX M  HEPABHOCHUJIbHBIX
npeo0pa3oBaHUAX YPABHEHUM U YMETh UX JI0KA3bIBaTh;

-~ BIAJETh pa3HbIMU METOJAMHM PEIICHUS YPABHEHUW, HEPABEHCTB U HUX
CUCTEM, YMETh BbIOMPATh METO/ pEIlIeHUs U 0OOCHOBBIBATH CBOM BHIOOD;

~  HCHOJB30BATh METOJ MHTEPBAJIOB JUISl PEUICHUS HEPABEHCTB, B TOM YHCIIE
JTPOOHO-pAIMOHATBHBIX M BKIIOUYAIOIINUX B CE0s1 MUppaIlMOHAIbHBIC BHIPAKEHUS,

- pewmaTh aireOpanyecKre YpaBHEHUS M HEPABEHCTBA M HX CHCTEMBI C
napameTpaMu anreOpandyeckuM U rpauIecKuM METOAaMU;

~  BJIAJIETh Pa3HbIMU METOJIAMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

- pemaTh ypaBHEHHMS B IIEJIbIX YMCTIAX;

- un300pakaTh MHOXKECTBAa Ha IUIOCKOCTH, 3aJaBacMble YpaBHEHUSMH,

HCPAaBCHCTBAMHU M UX CUCTCMAMH.



B noBceaqHeBHO KM3HU M IPHU U3YyYeHUH JAPYTUX NMPEIMETOB:

~  COCTaBIIAATH W pPeIIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUN
3aJlay IPYyTrux y4eOHBIX IPEIMETOB;

~  BBINOJHATH OIIGHKY TMPaBAOMOJAO0US PE3yJbTAaTOB, TOJyYaeMbIX IPHU
pelIeHUN pa3IuYHbIX YpaBHEHUHN, HEPABEHCTB M MX CHUCTEM MPU PEUICHUU 3a7ad
JIPYTUX Y4eOHBIX MPEIMETOB;

~  COCTaBIIITh M peliaTh ypaBHEHUS W HEPABEHCTBA C TMapaMeTpaMu IpHU
pelIeHUN 3a7a4 IPYTruX YYeOHbIX MPEIMETOB;

- COCTaBIIATb YpaBHEHHE, HEPABEHCTBO WJIM HUX CHUCTEMY, OIHCHIBAIOIINE
peallbHYI0 CUTYallMI0 WM MPUKIATHYIO 3a7a9y, HHTEPIPETUPOBATh MOTyUYEHHBIC
pe3ynbTaThl.

DOYyHKIUU

- CB00OOJIHO OIEpPUPOBATH TMOHSATUSMH: 3aBUCUMOCTb, (YHKIHOHAIbHAS
3aBUCUMOCTh, 3aBUCHMMas W HE3aBUCHUMas TepeMeHHbIe, (YHKIHs, CIOCOObI
3aaHusl (YHKIIMU, apryMEHT W 3HadeHue (QYHKIMHU, O0JacTh OMNpeNeSeHUs U
MHOKECTBO 3HaYeHUsI PYHKIUU, HYJIU PYHKIIUU, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh  (YHKIIMM,  HauWOoJbllee W  HAWMEHBbIEE  3HAYCHUS,
YETHOCTH/HEUETHOCTh (YHKIIMH, MEPUOJAUYHOCTh (YHKIMH, Tpaduk (QYyHKIUH,
BEpPTUKAJIbHAS, TOPU30HTANIbHAS, HAKIIOHHAS ACUMITTOTHI; rpaduK 3aBUCUMOCTH, HE
ABJIAIONICICS QyHKUIMEH,

—  cTtpouTh rpaduku GyHKIWNA: JTUHEHHOM, KBAAPATUIHOM, TPOOHO-THHEIHOM,
CTCTICHHOM IIPU PAa3HBIX 3HAYEHHAX ITOKA3ATENs CTEIECHH, y = |x|;

- HCHONIL30BaTh  INpeoOpa3oBanus rpapuka QyHKOMH — y— f(x) JUIA
TIOCTPOCHUS TPAPUKOB QYHKLIUH y — af (kx+b)+c

—  aHAIM3MPOBATh CBOWCTBA (PYHKIMHA W BUI Tpaduka B 3aBUCUMOCTH OT
apaMeTpoB;

- cBOOOAHO OMEPUPOBATH MOHITHSAMHU: TMOCIEIOBATEIHHOCTD, OTPAaHUYCHHAS

MOCJIEIOBATENBHOCTbD, MOHOTOHHO BO3pacTaronas (yObIBaro1as)

IIoCacaoBaTCIbHOCTD, npeacia IIoCJaCA0BAaTCIIbHOCTH, apI/I(I)MeTI/I‘-ICCKaH



IpOrpeccusi, TEeOMETpUYECKas NPOrPecCHsi, XaApaKTEPUCTUYECKOE CBOMCTBO
apumeTryeckoil (reoMeTpUYECcKoil) MPorpeccuu;

~  HCMOJB30BaTh METOJ MAaTeMaTHUYeCKOW WHAYKIUHU Jis1 BbIBoAa (opmyd,
JI0Ka3aTesIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 334 Ha IEJIMMOCTb;

~  HUCCIEAO0BaTh MOCIEAOBATEIbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

- pemlaTh ~ KOMOMHUpPOBaHHBbIC  3a/layd  Ha  apUPMETHUUYECKYI0 U
F€OMETPUYECKYIO POTPECCHUMN.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH JAPYTrUX NPEAMETOB:

- KOHCTPYUpPOBaTh U HCCIEAOBAaTh (DYHKIMH, COOTBETCTBYIOIINE PEaTbHBIM
npoueccaM M SBJICHUAM, HMHTEPIPETUPOBATh MOJIYYEHHbIE pe3yJbTaThl B
COOTBETCTBHUH CO CHELU(PUKON HCCIETyEMOro MpoLecca in SBICHMUS;

~  HCHOJB30BAaTh TpaUKU 3aBUCUMOCTEM I HCCIEHOBAaHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM;

~  KOHCTPYUpOBaTh M HCCIENOBaThb (YHKIUHU IpPHU PELICHUU 3a1ad JPyTrux
y4e€OHBIX  MPEAMETOB, HWHTEPHPETUPOBATh  IOJYYEHHbIE  pe3yJbTaThl B
COOTBETCTBHUHM CO CELU(PUKON yueOHOTO MpeIMeTa.

CraTucTuka U Teopusi BepOSITHOCTEH

- CB0OOIHO OnepUpoBaTh MOHATHAMH: CTOJIOYAThIE U KPYroBbIE JTUATPAMMBI,
TaONuIlbl  JaHHBIX, CpenHee apudMeThyeckoe, MeauaHa, HauOosbliee U
HaMMEHbIlIee 3HAYEHHsI BBIOOPKH, pa3Max BBIOOPKH, JUCIEPCUS M CTaHJAPTHOE
OTKJIOHEHUE, Clly4aiiHas "3MEHYUBOCTB;

- BbIOMparh HauOosiee yAOOHBIM cmoco0 mMpeacTaBieHUs: UHGPOPMAIIUH,
aJICKBaTHBIN €€ CBOMCTBAM M II€JIIM aHaJIn3a;

~  BBIYMCIATH YACITIOBBIE XapaKTEPUCTUKU BEIOOPKH;

~  cBOOOJHO OMNEpUpOBaTh MOHATUAMM: (HAKTOpHANl YHUCIA, MEPECTaAHOBKH,
COYETaHUs U pa3MELIeHUs, TPeyrojabHuK Ilackans;

~  CBOOOIHO ONEpPUPOBATh MOHATUSAMU: CIy4YaillHBINA OMBIT, CIIy4alHbIN BHIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE Cly4ailHoe coObITHEe (MCXOMd), KIJIACCHUYECKOe
OTpeNeNICHHE BEPOSITHOCTU CIy4YailHOro COOBITHSI, ONEpaluyd HajJ CIy4ailHbIMU

COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBI;



~  CBOOOIHO OMEpPUPOBATh MOHATUSAMU: CIYYallHBINA OMBIT, CIIy4alHbIN BHIOOD,
UCIIBITAHUE, DJIEMEHTApHOE Clly4ailHoe cOoObITHE (HMCXOHd), KIIACCHYECKOE
OIpPENIETICHUE BEPOSITHOCTU CIY4YallHOrO COOBITHS, ONEpaldy HaJ CIydalHbIMU
COOBITHUSMHU, OCHOBHBIE KOMOUHATOPHBIE (POPMYIIHI;

~ 3HATh NpPUMEPHl CIyYaWHBIX BEJIMYMH, M BBIUUCIATH UX CTAaTUCTUYECKUE
XapaKTEPUCTUKH;

- HUCMOJIb30BaTh (OpMYJSIbI KOMOMHATOPUKHU TPHU PEIICHHH KOMOMHATOPHBIX
3ajady;

- pemath 3aJa4yd Ha BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C
UCIIOJIb30BaHuEM (PopMyII.

B noBcenHeBHOM KU3HHM M IPH U3YYeHHUH IPYTUX NPEAMETOB:

- TpeacTaBisATh HHGOPMAIIMIO O PEAbHBIX MPOIIeccax M SIBJICHUSIX CIIOCOOOM,
aJIeKBaTHBIM €€ CBOWCTBAM U 1I€JIU UCCIIEJOBAHMUS;

~  aHaJIM3UpOBaTh U CPAaBHUBATh CTATUCTHYECKHE XapaKTEPUCTHKU BHIOOPOK,
MOJyYEHHBIX B TPOILIECCE PEIICHUs MPHUKIAJHON 3a7aud, W3YYEeHUS PEaTbHOTO
SIBJICHUS, PELICHUS 3a/1a4 U3 IPYTUX YU€OHBIX IPEIMETOB;

- OIICHMBAaTh BEPOATHOCTh PEATbHBIX COOBITMI W SBJICHHA B pa3iIHMYHBIX
CUTYyaLUsX.

TexcroBble 32124

- Pemarp mpocThie W CHOXHBIC 3a7aud, a TaKXKe 3aJa4yd MOBBIIICHHON
TPYAHOCTH U BBIACNATH UX MATEMAaTUYECKYIO OCHOBY;

- pacro3HaBaTh pa3HbIC BUJIBI U THIIHI 33124,

- HCIOJIb30BaTh pa3HbIe KPATKUE 3aMUCH KaK MOJIEIN TEKCTOB CIOKHBIX 3a/1a4
¥ 3a/1a4 MOBBIIICHHON CJIOKHOCTH JJISl IOCTPOECHUS TOMCKOBOM CXEMBbI U PELLICHUS
3a1a4, BHIOMpATh ONTUMAIBHYIO JUIS paccMaTpMBaeMOW B 3agadye CUTyalud
MoOJieJIb TEKCTa 3a/1a4H;

- paziuuaTh MOJENb TEKCTa M MOJENb PEHIeHMs 3a/ladd, KOHCTPYHUpPOBaTh K
OJTHOM MOJIETU PEIICHHsI CIIOKHBIX 3a7]a4 Pa3HbIe MOJICTH TEKCTa 3a/1a4H;

- 3HATh U NMPUMEHATH TPU crocoba Moucka pemieHus 3agaad (oT TpeOoBaHUS K

YCJIOBHUIO U OT YCJIOBUS K TpeOOBaHUIO0, KOMOMHUPOBAHHBIN );



-~ MOJETUPOBATH PACCYKIEHUS MPU MOUCKE PEHICHHS 3a/1a4 C MMOMOIIBIO Ipad-
CXEMBI;

~  BBIACJIATH JTAllbl PELICHUS 3a1a4d U COACPIKaHUE KAXKIOr0 dTala;

~ yMeThb BbIOMpaTh ONTHUMAJIbHBIA METOJ PELICHHs 33Jaud M OCO3HABaTh
BbIOOp METOJa, pacCMaTpUBaTh Pa3IMYHbIE METOJbl, HAXOJUTh Pa3HbIE PEIICHUS
3a/1a44, €CIIA BO3MOXKHO;

~  aHaJIM3HUPOBATh 3aTPyAHEHUS IPU PELICHUH 3a/1a4;

~ BBIIOJHATH  pa3jIMYHbIE  NPeoOpa3oBaHUsl  NPEIJIOKEHHOW  3aJauH,
KOHCTPYHPOBATh HOBBIE 33/1a4M U3 IaHHOM, B TOM YHUCJI€ OOpATHBIE;

~  HMHTEPIPETUPOBATH BBIYMCIWTEIBHBIE PE3YJbTAThHl B 3a1aye, UCCIEAOBATH
IIOJIyYE€HHOE pPELICHUE 3a/1a4H;

~  H3MEHATH YCIOBUE 337a4 (KOJMYECTBEHHBIE WJIM KAaueCTBEHHBIE JaHHbIE),
UCCIIEI0BaTh U3MEHEHHOE Pe00pa30BaHHOE;

~  aHaJIU3UPOBATh BCEBO3MOXKHBIE CUTYAllMM B3aMMHOI'O PACIIOJIOKEHHS JIBYX
OOBEKTOB U U3MEHEHUE UX XapAKTEPUCTUK IPU COBMECTHOM JABUKEHUU (CKOPOCTH,
BpEMsi, PacCTOSIHUE) IMpPHU PEIICHUHU 337ad Ha JBUKEHHE IBYX OOBEKTOB KaK B
OIHOM, TaK M B IPOTUBOIIOJOKHBIX HAIPaBICHUAX, KOHCTPYHPOBATh HOBBIE
CUTyallM! Ha OCHOBE U3MEHEHMS yCIOBUH 3a/1a4l IIPU JBUKEHUU 110 PEKE;

~  HUCCIEeNO0BaTh BCEBO3MOXKHBIEC CUTYALIMU IIPU PELICHUM 3aay HAa JBHKCHUE
10 PEKE, paCCMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

~  pelath pa3HOOOpa3HbIE 33/1aYU «HA YaCTH»;

~ pewaTh U OOOCHOBBIBATh CBOE PELIEHUE 3a/a4 (BBIAEIATh MATEMATHUECKYIO
OCHOBY) Ha HAXOXXJEHME 4YacTH 4YHMCJIa M 4YHUCJIa II0 €ro 4acTH Ha OCHOBE
KOHKPETHOI'O CMBbICTIa Ipo0u;

~  OOBACHATh HMIAEHTUYHOCTb 3a/1ad PAa3HbIX THUIIOB, CBA3BIBAIOUIUX TPHU
BEJIMYMHBI (Ha paboTy, Ha MOKYNKHU, HA JBM)KEHHUE), BBLACIATh 3TU BEJIMYUHBI U
OTHOILIEHMUS MEXAY HUMM, IPUMEHATh UX IPU PEIICHUU 3a1ay, KOHCTPYUPOBATH

COOCTBEHHBIE 3a71a4 YKa3aHHBIX THIIOB,



~ BJIAJETh OCHOBHBIMM METOJAMH pEUIEHUS 3aJad Ha CMECH, CIUIABBHI,
KOHILIEHTPALIMHM, HCMOJIb30BaTh HMX B HOBBIX CHUTyalUsX [0 OTHOLIEHUIO K
U3yUYEHHBIM B Ipoliecce 00yUueHus;

- pemiaTh 3aJaud Ha MPOLIEHTHI, B TOM 4YHUCJE, CJIOXHBIE IPOLEHTHI C
00O0CHOBaHUEM, UCIIONB3Ys Pa3HbIE CIIOCOOBL;

~  pemiarh JOTMYECKHE 3a/ladyd pa3HbIMHU croco0aMu, B TOM 4YHCIE, C JIByMs
OJI0OKaMU | ¢ TpeMs OJIOKaMU JaHHBIX ¢ TOMOIIBIO TaOJIHII,

~ pemarh 3aJa4d MO0 KOMOMHATOPUKE M TEOPUM BEPOSITHOCTEH HA OCHOBE
UCITOJIb30BAHUS U3YYEHHBIX METOI0B U 0OOCHOBBIBATH PEILICHHUE;

~  pelaTh HECJIOXHBIE 33/1a4d 110 MATEMATUYECKON CTATUCTHUKE;

~ OBJIAJETh  OCHOBHBIMH  METOJAMM  pEUICHUS  CIOKETHBIX  3aJay:
apupmeTnyecKkuid, aiareOpanvyeckuii, mnepedop BapUAHTOB, T'€OMETPUYECKUH,
rpauyeckuil, IPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMU CUTYaLIUAX.

B noBceqHeBHOM KM3HU M NIPH U3Yy4YEHHUH APYTHX NPEAMETOB:

~  KOHCTPYUpPOBaTh HOBbIE ISl TAaHHOM 3aJlayyl 33JJa4Hbl€ CUTyalluu C y4ETOM
peanbHBIX XapaKTEPUCTHK, B YACTHOCTH, IPU PEUICHUM 3a/1a4 Ha KOHIICHTPALIHH,
YUHUTBIBATH IJIOTHOCTh BEIECTBA; pellaTh U KOHCTPYMPOBATH 3a/layd Ha OCHOBE
pacCMOTPEHUsI pEalbHbIX CUTyalluid, B KOTOpPBIX HE TpeOyeTcss TOYHBIN
BBIYMCIINTEIIbHBII pPE3yJIbTaT;

~ pewaTh 3aJayd Ha JBWKEHUE IO PEKe, paccMaTpHuBas pa3HbIE CHUCTEMBbI
OTCUETa;

~  KOHCTPYUpPOBaTh 3a/JlauHble CHUTyallud, MPUOIMKEHHbIE K pealbHON
JNEWCTBUTEIBHOCTH.

I'eomerpuueckue purypsol

- CB000OJIHO OnepUpOBaTh TEOMETPUUECKUMHU MOHATUSIMH IIPH PELICHUU 3a/1a4
Y IPOBEJICHUN MAaTEMAaTUYECKUX PACCYXKICHUI;

~  CaMOCTOSITENbHO (OPMYJIUPOBATH OMPEICIICHUS T€OMETPUUYECKUX QUryp,
BBIJIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX U MPHU3HAKAX T€OMETpUYECKUX (puryp u

00OCHOBBIBaTh WJIM OIpOBEpraTh HX, 0000IIaTh WM KOHKPETHU3UPOBATH



pe3ynbTaThl Ha HOBBIE KJIAcChl (UTYp, TPOBOAUTH B HECIOXKHBIX CIydasx
KJIacCUpUKALMIO (PUTYpP MO Pa3TMYHBIM OCHOBAHUSAM;

~ HCCIIEIOBaTh 4YEpTeXH, BKJIOYass KoMOMHanmMu (Uryp, H3BIEKaTh,
WHTEPIPETUPOBATh M TMpeoOpa3oBbIBaTh HWH(MOpPMAIMIO, TMPEACTABICHHYIO Ha
yeprexax;

- peuarh 3a/la4yd T€OMETPUYECKOrO COAEpP>KaHUsA, B TOM YHUCJE B CUTYallUsX,
KOT/Ia aJITOPUTM PEIICHHsI HE CIEMYET SIBHO U3 YCIOBUS, BBHITOIHITH HEOOXOIUMBIE
JUISL pelIeHusl 3aJlaud JOTOTHUTENIbHbIE TTOCTPOCHHUS, UCCIEI0BaTh BO3MOXKHOCTD
MIPUMEHEHUS TeopeM U (HOPMYIT JJIs peIIeHUs 3a/1a4;

- (opMyaMpOBaTh U JOKA3BIBATh TCOMETPUUECKUE YTBEPKIACHUSI.

B noBceaqHeBHO KM3HU M NIPU U3YyYEeHHUH JAPYTUX MPEIMETOB:

~  COCTaBIAITh C HWCIOJL30BAHMEM CBOWCTB TEOMETPUYCCKUX  (UTYP
MaTeMaTUYeCKUe MOJIENH JIJISl PEIICHUs 3a/1a4 MPaKTUYECKOro Xapakrepa U 3aaad
U3 CMEXHBIX JUCIUIUIMH, UCCIIEIOBATh MOJIYYSHHBIE MOJICIN U UHTEPIPETUPOBATH
pe3ynbTart.

OTHOIEHHS

- Bnanmerp moHsATHEM OTHOIIECHUS KaK METANPEIMETHBIM;

~  CcBOOOIIHO OIEpPUPOBATH TMOHSATUSMU: PABEHCTBO (UTYp, paBHBIE (DUTYDHI,
PaBEHCTBO TPEYrOJIbHUKOB, TMAPAUICIBHOCTh TMPSAMBIX, TEPICHIUKYISPHOCTD
NPSAMBIX, YIIbI MEXIYy TNPSIMBIMH, TEPIEHAUKYISAP, HAKIOHHAS, MPOCKITHUS,
nonooue Guryp, mompooHbIe PUTyphl, TOJOOHBIE TPEYTOILHUKHY;

~  HCTOJIB30BaTh CBOMCTBA MOAOOMS U paBEHCTBA GUTYP TIPH PEIICHUH 3a]1ad.

B noBcenHeBHOM KU3HU M TIPH U3yYe€HHH APYTUX MPeIMETOB:

- WCTOJB30BaTh  OTHOIICHWMS] U1 TOCTPOCHUS W HCCIEIOBaHUS

MaTeMaTUYECKUX MojieNiel 0ObEKTOB PeaIbHOM KU3HH.
N3mepeHusi U BLIYUCTIEHUS

- CBoOomHO omepupoBaTh MOHATHUSAMH JUIMHA, IUIONIAAb, 00BEM, BEIMYMHA
yIila KaK BeJWYMHAMH, HCIIOJNB30BaTh PaBHOBEIMKOCTh W PABHOCOCTABICHHOCTH
IIPYU PEIIEHUH 3aJ1a4 Ha BBIYUCIICHUE, CAMOCTOSTEIBHO MOIy4YaTh U UCIOIb30BaTh

(bopMyIbl TSl BBIYUCIIEHUH T101aaed 1 o0beMoB (pUryp, CBOOOJHO ONEpUpOBaTh



MIUPOKUM HAO0pOM (HOPMYJT Ha BBEIYHUCIICHUE MPU PEIICHUH CIOXKHBIX 3a7a4, B TOM
YuCJe W 3a7ad Ha BBIYMCICHHUE B KOMOHWHAITUSX OKPYXHOCTH M TPEYrOJIbHUKA,
OKPYKHOCTH U YETBIPEXYTOJIIbHUKA, & TAKKE C IPUMEHEHHEM TPUTOHOMETPUU;

~  caMOCTOsATeIhHO  (OpMYyITHpOBaTH  THUIMOTE3bI W TPOBEPATh WX
JIOCTOBEPHOCTb.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUH APYTUX NPEAMETOB:

- cBOOOMHO onepupoBaTh POPMYIaMU MPHU PEUICHUH 3374a4 B APYTUX YIEOHBIX

IpeIMeTax U IpH MPOBEACHUH HEOOXOAMMBIX BHIYMCIICHUN B PEabHOM JKU3HU.
I'eomeTpuueckue nocrpoeHust

- OnepupoBaTb HOHSITHEM Habopa  DJIEMEHTOB, OTPENENSIIOIUX
reOMETPUYECKYIO (Urypy,

- BJaJeTh HAOOPOM METOJIOB MOCTPOCHUN IUPKYJIEM U JIMHEHKOM;

- TPOBOJUTH aHAIU3 U PEATTU30BBIBATH ATAIbI PEIICHUS 33/1a4 HA TIOCTPOCHHUE.

B noBceqHeBHOI »KM3HU M NPU U3YyYE€HUH APYTHUX MPEAMETOB:
~  BBINOJIHATH TOCTPOCHUS HA MECTHOCTH;

~  OLIGHUBATh pPa3MEPbI peabHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.

IIpeoOpa3oBanus

- OmnepupoBarh ABMKCHUSMU M MPEOOPA30BAHUSMU KaK METANpPeIMETHBIMU
MOHATHUSIMU;

~  ONepUpoBaTh TOHSTHEM [JBWKEHUS U MNpeoOpa3oBaHUs MOMOOMS ISt
000CHOBaHUM, CBOOOIHO BIIAJIETh NMPUEMAMH TMOCTPOEHUS (GUTYP C IOMOIIBIO
JIBIKCHUN W TpeoOpa3oBaHMs TMOAOOHSA, a TakKe KOMOUHAIUSMH JBUXKEHUM,
JBUKEHUHN U TpeoOpa3oBaHui;

- HCTOJb30BaTh CBOMCTBA JBIDKEHUW W MPEeOOpa3oBaHMM ISl MPOBEACHUS
000CHOBaHUSI U JIOKA3aTeJIbCTBA YTBEPKIACHUNW B I€OMETPUU U JPYTUX yUEeOHBIX
npeaMeTax;

~  TOJB30BaThCS CBOMCTBAMH JIBIDKCHUN W TPEOOpa3OBaHHM TPU pEHICHUU
3azad.

B noBceqHeBHOI )KM3HU M NIPU U3YyYE€HUM IPYTUX NMPEAMETOB:



- TMPUMEHSTH CBOWCTBA IBIXKCHUM W MPUMEHATH MOAOOME IS IOCTPOCHUN U
BBIUMCJICHHH.
BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH
- (CBoOomHO onepupoBaTh MOHSATUSIMU BEKTOp, CyMMa, Pa3HOCTh BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha YHUCJIO, CKaJsIpHOE TMPOW3BEICHUE BEKTOPOB,
KOOPJIMHATHI Ha TIJIOCKOCTH, KOOPJIUHATHI BEKTOPA;
~  BJAJETh BEKTOPHBIM M KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTH JJIS PEIICHUS
3aJ1a4 Ha BBIYHCJICHHUE U JJOKA3aTeJILCTBA;
~  BBIIOJIHATH C MOMOIIBIO BEKTOPOB M KOOPJMHAT J0KA3aTEIbCTBO M3BECTHBIX
€My TreoMeTpudeckux (HakToB (CBOMCTBA CpEOHUX JIMHHUM, TEOpeM O
3aMeyvaTesIbHBIX TOYKaX U T.IT.) ¥ T0JIy4aTh HOBBIC CBOMCTBA U3BECTHBIX (PUTYD;
~  UCIOJIb30BaTh ypaBHEHMsS (GUTyp Il PEIICHUs 3a7ad U CaMOCTOSITEIIbHO
COCTaBIIATh YPABHEHUS OT/ACIIBHBIX IJIOCKUX (PUTYD.
B noBceHeBHOM KU3HU ¥ IPY U3YYE€HHUM JPYTUX NPEeIMETOB:
~  UCIOJIb30BaTh TOHSTHS BEKTOPOB M KOOPJWHAT JJISI PELICHUs 3ajad IIo
busuke, reorpaduu U ApyruM y4eOHBIM MIPEAMETaM.
HcTopust maTremaTukun
- Ilonumarp MaTremMaTHKy Kak CTPOrO OpPraHHM30BaHHYH) CHCTEMY Hay4YHBIX
3HaHWUW, B YaCTHOCTHM BIIAJIETh TMPEACTABICHUAMH 00 aKCHOMaTHYEeCKOM
MOCTPOCHUM TEOMETPUU U TEPBUYHBIMU TMPEJACTABICHUSIMU O HEEBKIMAOBBIX
rCOMETPHSIX;
- paccMaTpuBaTh MaT€MaTUKY B KOHTEKCTE€ UCTOPUM PA3BUTHUS LIUBUIU3ALUMU
Y UCTOPUU Pa3BUTHS HAYKH, IOHUMATh POJIb MaTeMaTUKHU B pa3BuTuu Poccum.
MeToabl MATEMAaTHKHU
- Brnagerp 3HaHUSMHM O PA3IMYHBIX METOJIaX OOOCHOBAHHS U OMPOBEPIKEHUS
MaTeMaTUYECKUX YTBEPKICHUN U CAMOCTOSITENIbHO PUMEHSTh UX;
~  BJAJETh HaBBIKAMHU aHAJIN3a YCJIOBHUA 3aJlauyd U ONPEACIICHUS MOIXOIAIINX

JUISL pEIICHUS 3a/1a4 U3yUYCHHBIX METOJIOB WU UX KOMOWHAIIUH;



—  XdpPaKTCpU30BaATL IIPOU3BCACHUA HCKYCCTBA C YUYCTOM MATCMATHYCCKHX
BaKOHOMepHOCTeﬁ B Ipupoac, UCIIOJIb30BATh MATCMATHUICCKUC 3aKOHOMCPHOCTH B

CaMOCTOATCIbHOM TBOPYCCTBC.

Coaep:kanue y4e0HOIo Kypca MaTeMaTHKHU 5-6 KJIacChl

Conepxkanrne KypcoB MaTE€MaTHKH 5—6 KiaccoB, anreOpbl u reomerpuu 7-9
KJIACCOB OOBEIMHEHO KaK B HCTOPUYECKH CIIOKHUBIIUECS JUHUHU (YUCIOBAS,
anreOpanueckasi, TreoMeTpuyeckas, (QyHKIHOHalbHAsE W JIp.), TaKk U B
OTHOCHUTEJIbHO HOBBIE (CTOXacTUYeCKasi JIMHUS, «peajbHas MaTeMaTHKay).
OTaenbHO PEICTAaBIICHBI JIMHUS CIOKETHBIX 33]1a4, UCTOpUYECKas JIMHHUSL.

DneMeHThI TEOPUH MHOXKECTB U MaTEMAaTUYECKOM JIOTUKU

Cornacao ®I'OC ocHOBHOro 00111€T0 00pa30BaHUs B KypC MaTeMaTUKU BBEJICH
paznen «Jloruka», KOTOpBIA HE TpeanoiaraeT JIOMOJHUTEIBHBIX YacoOB Ha
W3YUCHUU W BCTPAMBAETCA B pa3IUYHBIE TEMbl KypCOB MATEMATHKH U
UH()OPMATHKHU U TIPEABAPSIETCS O3HAKOMIICHUEM C DJIEMEHTaMU TEOPUH MHOYKECTB.

MHoXecTBa ¥ OTHOIICHUS MEXK]Ty HUMHU

MHO0XeCTBO, XapaKTEepUCTUUYECKOE CBOMCTBO MHOXECTBA, 3JIEMEHT MHOXECTBA,
ycTOe, KOHEYHOe, OeckoHeuHoe MHOkecTBO. [loamHoxecTBO. OTHOIIEHNE
MPUHAJJICKHOCTH, BKIIIOYEHHUS, PABEHCTBA. OJIEMEHThl MHOXECTBA, CIIOCOOBI
3a/IaHUs MHOXKECTB, PaclO3HABAHUE MOJMHOMXECTB U DJIEMEHTOB MOJMHOXKECTB C
WCIIOJIb30BaHUEM KPYTroB Jilnepa.

Onepanuy HaJ MHOXKECTBAMU

[lepeceuenne m oObeTUHEHNE MHOXECTB. Pa3HOCTH MHOXXECTB, JIOMOJHEHHE
MHOXecTBa. MHTepnperanusi omnepanuii HajJ, MHOKECTBAMHU C TIOMOIIBI0O KPYTrOB
Dinepa.

DNEeMEHTBI JTOTHUKU

Onpenenenue. YTBEpXKIeHUA. AKCHOMBI W TeopeMbl. JOKa3aTenbCTBO.
JlokazatenbcTBO OT MPOTHUBHOTO. Teopema, oOpatHass nanHou. Ilpumep wu
KOHTPIIPHUMED.

Bricka3sbpiBanusa



WV cTUHHOCTH U JI0’KHOCTh BbICKa3bIBaHUs. CII0KHBIE U MPOCTHIE BHICKA3bIBAHMSI.
Onepanuu HaJl BbICKa3bIBAHUSIMH C UCIIOJIB30BAHUEM JIOTUYECKUX CBSI30K: W, WIIH,
He. Y CIIOBHbIE BBICKA3bIBAHUS (MMILIAKAIIH).

Copepkanue Kypca MaTeMaTUKH B 5—6 Kiaccax

HarypanbHble uncna v HyJb

HarypanbHbiil psi1 4kcCeN U €ro CBOKWCTBA

HarypanbHoe 4YHCIIO, MHOXECTBO HATypaJbHBIX YHCEI W €ro CBOMCTBA,
U300pKEHHE  HATYpPAJIbHBIX  4YHMCEl TOYKAMHU Ha  YHUCJIOBOM  MPSMOM.
Hcnonb30BaHre CBOMCTB HATYPAJIbHBIX YHCEI MPU PEIICHUN 3a]1a4.

3annch U YTEHHE HATyPaIbHbBIX YUCEI

Paznmuune Mexay uudport u umciom. [lo3uinmoHHas 3amuch HATYpaJbHOTO
Yyucia, MOMECTHOE 3HaueHue IUphI, pa3psabl U KJIACChl, COOTHOIIEHUE MEXTY
JBYMsI COCEOHUMHU pa3psiAHbIMU E€IWHUILIAMHU, YTEHUE M 3alHCh HATypaJbHBIX
YU CElL.

OKpyrieHue HaTypalbHbIX YHACEI

Heobxoaumocts okpyrieHust. [IpaBuio okpyrieHus: HaTypaibHBIX YHCEIL.

CpaBHEeHUE HATYpPAJIBHBIX YHUCEN, CPAaBHEHUE C YUCIOM ()

[ToHsiTHE O CpPaBHEHHUM YMCEIl, CPABHEHME HATYPaAJIbHBIX YUCEN APYT C APYIOM H
C HyJIeM, MaTeMaTH4ecKas 3aliuch CpPaBHEHUH, CIIOCOOBI CPaBHEHUS YUCET.

JlericTBUS ¢ HATypAJIbHBIMHU YHCIIAMHU

CnoxeHre W BbIYMTAHUE, KOMIIOHEHTHI CII0KEHUSI U BBIYMTAHMUS, CBSI3b MEXKIY
HUMH, HAXO0XJCHUE CYMMbl W Pa3HOCTH, U3MEHEHUE CYMMbI M PA3HOCTH MpPHU
M3MEHEHNH KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHUS.

YMHOXKEHHE U JEJICHUE, KOMIIOHEHTHl YMHOXEHHS W JICJICHUS, CBS3b MEXIY
HUMH, YMHOXXEHHE U CJIOKEHHE B CTOJOWK, JEeJEHHWE YroJIKOM, MpOBEpKa
pe3ynbTaTa ¢ MOMOIIBIO MPUKUIKA U 0OPATHOTO NEUCTBUS.

[lepemecTUTENBHBIA M COYETATEIBHBIA 3aKOHBI CIIOKEHUS W YMHOXEHUS,
pacnpeeTuTeIbHbIA 3aKOH YMHOXEHUSI OTHOCUTEJIBHO CIIOXKEHHUS, 00OCHOBAaHUE
QITOPUTMOB BBITIOJTHEHHS apU(PMETHUECKUX JEHCTBUM.

Crenenp ¢ HaTypaJbHBIM MOKa3aTEIEM



3anuch 4uciaa B BHJIE CYMMBI pPa3psiHBIX CJIara€MbiX, MOPSIOK BBIMOTHEHUS
JEUCTBHUM B BBIPAKEHUSAX, COJCPXKAIIMX CTEIECHb, BBIYMCICHUE 3HAYCHHUU
BBIPAKECHUM, COJICPIKAINX CTEIICHb.

Yucnosble BBIPAKEHUS

YucioBoe BhIPaKEHUE M €r0 3HAUCHUE, TTOPSI0K BBITTOJIHECHUS JEHCTBUM.

JleneHue ¢ ocTaTKOM

JleneHue ¢ 0CTaTKOM Ha MHOXECTBE HATYpaJIbHBIX YHCEN, CBOMCTBA JIETICHUS C
octaTkoM. [IpakThueckue 3a1aun Ha ACIECHUE C OCTATKOM.

CBoiicTBa U MPU3HAKU JICIUMOCTH

CBOICTBO JEIMMOCTH CYMMBI (pa3HOCTH) Ha unciio. [Ipu3Haku nenuMoctu Ha 2,
3, 5,9, 10. Ilpuznaku aenuMoctu Ha 4, 6, 8, 11. Jloka3aTeabCTBO IMPHU3HAKOB
JEeTUMOCTU. PellleHHe MNpakTUYECKHX 3aJad C TPUMEHEHHEM IIPU3HAKOB
JICIIMMOCTH.

PaznoxeHne yucia Ha MPOCTbhIE€ MHOKUTEIIN

[IpocThie U cOcTaBHBIE YKCIa, peueTo Jparochena.

PaznoxeHne HaTypajJbHOrO 4HMCJIa HA MHOXKHUTEIHW, Pa3JIOKCHUE Ha IPOCThIE
MHOXUTeNU. KonumdecTBoO nenurenield 4Yucia, ajlrOpuTM pPasiloKeHUs 4ucia Ha
MIPOCTHIC MHOKHUTEIIM, OCHOBHAS T€OpeMa apu(PpMETHUKHU.

AnreOpanyeckue BbIpaKCHHS

Wcnonb3oBanue OYKB Jisi O0O3HAYEHUS] 4YHWCEJ, BBIYMCICHUE 3HAYCHUS
anreOpanyecKkoro BBIPAKCHHS, NMPUMEHEHHE alreOpandecKuX BBIPOKCHUN s
3aMCH CBOWMCTB apuU(METHUECKUX ACHCTBUM, MpeoOpa3oBaHUE alreOpanyecKux
BBIPAKEHUM.

Jenurenu u KpatHbie

JenuTens u ero CBOMCTBa, OOIIMK JEIUTENb ABYX U O0Jiee yncell, HauOOJIbIINA
OOImMiA JeTUTeIh, B3AaUMHO IPOCTHIC YHCIIa, HAXO0XICHHE HAMOOJBIIECro OOIIEro
nenutensa. KpatHoe W ero cBoiicTBa, oOmiee KpaTHOe JBYX M 0Oojee dYucel,
HauMEHbIIee O0Iee KpaTHOE, CHOCOObI HaXOXKJACHUS HAWMEHBIIETO OOIIeTo

KpaTHOTO.

Hpobu



OOBIKHOBEHHBIE TPOOH

Jlons, gacTh, ApoOHOE YuCiOo, ApoOh. J[poOHOE YMCIIO KaK pe3ysbTaT JAeJCHUS.
[IpaBubHBIE U HETIPABUIIbHBIE IPOOU, CMENIaHHAs APOOb (CMEIIaHHOE YHCIIO).

3amuch HaATYpaJbHOTO YWCIa B BHAE ApoOM C 3aJaHHBIM 3HaAMEHATeleM,
npeodpa3oBaHUE CMEIIaHHON APOOH B HEMPABUIILHYIO IpoObh M HA0OOPOT.

[IpuBenenue apobGeit k oOmeMy 3HameHarento. CpaBHeHHE OOBIKHOBEHHBIX
JIpoOeii.

CnoxxeHre W BBIUUTAHHE OOBIKHOBEHHBIX JpoOed. YMHOXEHHE M JCJICHHE
OOBIKHOBEHHBIX JIPOOEH.

Apudmernueckue IeUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue TeUCTBU C TPOOHBIMU YHUCIAMHU.

CrocoObl panroHAIN3allid BBEIYUCICHUA W WX NMPUMEHEHUE MPU BBITIOIHCHUH
JEUCTBUM.

JlecsTuunbie qpoou

[lenas m gpoOHas yactu AecATuyHOW npoOu. [IpeoOpazoBaHHe NECATHYHBIX
npobeit B oObIKHOBeHHbIE. CpaBHEHHME NECATHUHBIX Jpobeit. CroxkeHue u
BBIYMTAHHUE JECITUYHBIX ApoOeil. OKpyIrJIeHHe AECITUYHBIX ApoOeid. Y MHOXKEHUE
U JIeNieHHe JAeCSITHYHBIX apobeil. [IpeoOpaszoBanue OOBIKHOBEHHBIX ApoOeii B
necaTuaHbIe Tpoou. KoHeunbie n OeCKOHEUHBIC TECATUIHBIC TIPOOH.

OTHOILIIEHUE IBYX YHCEIT

MacmTab Ha mnane u kapre. [Iponopuuu. CBoicTBa MPOMOPINH, MPUMEHEHHE
MIPONIOPLIMM ¥ OTHOLIEHWH NPY PELIEHUH 3a4a4.

Cpennee apumeTndeckoe yucen

Cpennee  apudmermyeckoe  ABYX  4ucell.  M3o0paxeHue  CpeaHero
apu(METUYECKOro JIBYX YMCE]I Ha YMCJIOBOW MpsMou. PemieHue mpakTUUEeCKUX
3aja4 C IpUMEHEHHeM cpeaHero apudmernyeckoro. CpenHee apupmeTHUIECKOE
HECKOJbKHUX YHCEIL.

ITporeHTsl



[TonsiTue npoueHTa. Beruncienrne NporeHToB OT YUCIIA U YKCIIa 10 U3BECTHOMY
IPOLIEHTY, BBIPAXCHHE OTHOLIEHUS B IMPOLIEHTAX. PelleHne HEeCIOKHBIX
MPAKTUYECKUX 33/1a4 C MTPOLEHTAMH.

Jlnarpammsbl

CronbuaTeie U KpyroBble nuarpamMmmbl. 3Bnedenue napopmanuu u3 quarpaMm.
N3o00paxkeHne 1uarpaMm 1Mo YUCJIOBBIM JaHHBIM.

PanmonanbHbie uncna

[TonoxxutenbHbIE U OTPULIATEIIBHBIC YUCTIA

N300paskeHne ances Ha YUCIOBOU (KOOPAUHATHOMN) TipsiMoii. CpaBHEHWE YHUCEN.
Mopyne yucna, reOMETpUYECKas HHTEpPIpETanus MOAyis uucia. JlelcTBusa ¢
MOJIOXKUTEJIBHBIMUA U OTPULIATEIbHBIMU YHACIaMU. MHOKECTBO LEJBIX YHCEIL.

[Tonsitue o paumoHansHOM uucie. [lepBUYHOE NMpEACTaBICHUE O MHOKECTBE
palMOHANBHBIX Yncel. J(elCTBUS C pallMOHAIbHBIMY YHCIAMU.

Pemenune TekcTOBBIX 3aaa4

Enqununpl u3aMepeHuii: JJIMHBI, IOMaau, 00beMa, MacChl, BpEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXKIy €AUHULAMU H3MEPEHHUS KaX10W BEIUYMHBI. 3aBHCHUMOCTU
MEXIy BEJIMYMHAMH: CKOPOCTb, BPEMsI, PACCTOSIHUE; IPOU3BOIUTEILHOCTD, BPEMS,
paboTa; 11eHa, KOJIMYECTBO, CTOMMOCTb.

3anaun Ha Bce apu(pmeTnyeckue 1encTBus

Pemenne TekcToBBIX 3amau apudmeTnueckuMm crocobom. lcmnonp3oBaHue
TaOJIUL, CXEM, YepTekKeH, IPYruxX CPelCTB MPEACTaBICHUS JaHHBIX MPHU PELICHUN
3a/1a4H.

3aiauun Ha ABUKEHHUE, padOTy M MOKYIKU

PemeHne  HECNOXHBIX 3aJad  HAa  JBWKEHUWE B  MPOTUBOIOJIOKHBIX
HaIpaBJIEHUSIX, B OJJHOM HANpAaBJIECHUH, IBH)KEHHE TIO PEKE MO0 TEYEHHUIO U MPOTUB
TedeHusi. Pemienne 3amay Ha coBMecTHYIO paboty. [lpumenenuwe apoOeit mpu
pELICHUH 3a4a4.

3aJauy Ha YacTH, JOJIH, IPOLICHTHI

Pemenue 3aay Ha HaAXOXAECHUE YaCTH YUCIIA U YUCIA [0 €ro 4acTu. Pemienue

3a/1a4 Ha MPOLEHTHI U A0Ju. [I[puMeHeHne mponopunii Npyu peleHn! 3a1ay.



Jlornueckue 3agaumn

PemieHrne HECIOXKHBIX JIOTHYECKHX 3ahad. PemieHne norudeckux 3ajgad C
MOMOIIbIO rpad)oB, TAOIHII.

OcCHOBHBIE METO/BI PENICHUS TEKCTOBBIX 3a7ad: apudMETHUYECKH, Tepedop
BAPHUAHTOB.

Harnsgnas reomerpust

durypsl B OKpykaromieMm Mmupe. Harmsmseie npeactaBieHus o (urypax Ha
IJIOCKOCTH: TpsIMasi, OTPE30K, JIy4, YIroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb,
Kpyr. UYeThIpexXyrojiibHUK, MPSIMOYTOJbHUK, KBajapaT. TpeyrojibHUK, BHUbI
TPEyTroAbHUKOB. [IpaBUiIbHBIE MHOTOYTOJBHUKH. M300pakeHHE OCHOBHBIX
reoMeTpudeckux (Quryp. BzaummHOe pacmonokeHue ABYX MPSMBIX, JBYX
OKPYKHOCTEU, MPSIMONM M OKpY>KHOCTH. JlnmHa oOTpe3ka, JomMaHOW. EauHHUIIBI
u3MepeHus LnHbL. llocTpoeHne oTpe3ka 3aJaHHOM JIuHBL. Buaesl yrios.
I'panycHas wmepa yria. HM3MmepeHue © TOCTPOECHHE YIIOB C TMOMOIIBIO
TPaHCIIOPTHUPA.

[TepumeTrp MHOTOYyTONBHUKA. [lOHATHE TUIOMAAM (DUTYPBI; €TUHUIIBI U3MEPEHUS
mwiomanu. Ilmomanes npsmoyroyibHUKa, KBagpaTta. [IpubiamkeHHOE H3MEpeHue
wiomaan Guryp Ha kierdaroit Oymare. PaBHoBenukue Gurypsl.

Harnsinuple  mpencraBieHuMs O — NPOCTPAHCTBEHHBIX — (urypax:  Kyo,
napajyielienunes, Mnpu3sMa, OupaMmujaa, map, cdepa, KOHYC, UHIUHIP.
N3o0pakenne mpocTpancTBeHHBIX (Guryp. [Ipumepsl cedenuit. MHOTOrpaHHHUKHU.
[IpaBwibHBIE MHOTOTpaHHUKHU. [IpuMepbl pa3BepTOK MHOTOTPAHHUKOB, IIUJIMHJIPA
1 KOHYca.

[Tonatne  o0OBeMa; eauHUIBI  oObeMma. O0beM  TIPSAMOYTOJIBHOTO
napajuienenuneaa, Kyoa.

[Tonsitue o paBeHctse ¢uryp. LleHTpanbHas, oceBasi ¥ 3epKajibHass CHUMMETPHUH.
N300paskeHre CHMMETPUYHBIX (DUTYD.

Pelenue npakTHYeCKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEUILINX CBOMCTB QUTyYp.

Hctopus marematnku



[TossBnenue mudp, OykB, meporamdoB B Tpollecce CUETa W PacHpeAcIICHUS
npoayktoB Ha JlpeBHem bimwxnem Bocrtoke. CBa3p ¢ Heonutuueckoit
PEBOJIIOLIUEN.

Poxnienue mectuaecs TepudHOr cucTeMbl cuucieHus. [losiBiieHne necaTuaHOu
3alMCy YUCET.

Poxnenue u pazsutue apudmernku HatypainbHbix uncen. HOK, HOJI, npoctsie
gyucna. Pemero Opatochena.

[losiBneHune HYJII 1 OTPHULATCIIBHBIX YHCCJI B MATCMATHKC APCBHOCTH. Ponb

JuodanTa. [Touemy (-1)(-1)= 1,

Hpobu B Baswione, FErunrte, Pume. OTKpbITHE IECATUYHBIX JpOOEN.
CrapunHble cucteMbl Mep. JlecaTuuHble ApoOM M METpUYECKas CHUCTEMa Mep.
JI. Marauukui

Coaep:xaHue Kypca MaTeMaTHKH B 7-9 KJ1accax

Anrebpa

Yucna

PanynonanbHbie yncna

MHOXkecTBO pauMOHaNbHBIX yuceld. CpaBHEHHME palHMOHAIBHBIX YHUCEIN.
JlelicTBUsl ¢ palMOHAIBHBIMU unciamu. [IpencrtaBiieHue panMOHAIBHOIO YHCIA
TEeCATUIHOU JIPOOBIO.

HppanmonanbHbIE yncia

ITonsiTue HPppalUOHAIIBHOIO YHCJIA. Pacmo3naBanue HppallMOHAJIBHBIX YHCCII.

[Tpumepsl qoKa3zatensCTB B anredbpe. MppanroHaasHOCTh Ynciia ‘/E IIpumenenue
B reoMmeTpuu. CpaBHEHUE MPPALMOHAIBHBIX YUCEN. MHOXKECTBO AEHCTBUTEIIBHBIX
YUCEIL.

ToxecTBeHHbIE TPEOOpa30BaAHUS

YucnoBbie 1 OyKBEHHBIE BBIPAKEHUS

Bripaxxenue ¢ nepemeHHOM. 3HaueHUE BbIpakeHUs. [1o/icTaHOBKA BBIpaKEHHI
BMECTO MTEPEMEHHBIX.

[{esible BeIpaKeHUs



Crenenb ¢ HaTypalbHBIM TIOKa3zaTeleM M ee cBoiicTBa. [IpeoOpazoBanus
BBIPKEHUI, COIEPKAIIMX CTEIEHN C HATypaIbHbIM I1OKA3aTEIEM.

OpHowien, MHorowieH. JleWcTBUS C OJHOWIEHAMH W  MHOTOYIEHaMU
(ciiokeHue, BBIYMTAHHE, YMHOXEHUE). POpMylbl COKpPAIIEHHOTO YMHOXKEHHSI:
Pa3HOCTh KBAJpaTOB, KBAPAaT CyMMbl U Pa3HOCTH. PaziokeHue MHOIrO4YJIeHa Ha
MHOXHUTEJIA: BbIHECEHHWE OOIIEro MHOXMTENs 3a CKOOKHM, TpPYNIIUPOBKA,
npuMeHeHrne (OpMys COKpAIIeHHOTO YMHOXXeHHs. KBaapaTHBIH TpexdlieH,
pa3JI0KEHHE KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH.

JIpoGHO-panmoHaIbHBIC BRIPAKCHUS

Crenenp ¢ 1ensiM mokasareneMm. [IpeoOpa3zoBanue ApOOHO-JTMHEHHBIX
BBIPQXEHUI: CJIOXKEHUE, YMHOXEHHE, JeleHue. Anredpanyeckas ApoOb.
JlomycTuMble 3Ha4YeHUsi NEPEMEHHBIX B JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUSX.
Coxkpaiienue anredpanyeckux apoOeit. IlpuBenenue anreOpanueckux Apoden K
obmemy 3HameHaTenmto. JleWcTBUS ¢ aireOpandeckKuMHu JpoOsIMU: CIIOKEHUE,
BBIYMTAHUE, YMHOKEHUE, JIEJICHUE, BO3BEJICHNE B CTEIICHb.

[TpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX 3HAK MOYJIS.

KBangpaTHbie KOpHU

Apudmernueckuii  KBaJpaTHbI KopeHb. [IpeoOpa3zoBanue BBIpAXKEHUH,
CoJIepKalllUX KBaJApaTHbIE KOPHU: YMHOXKEHUE, EJICHUE, BBIHECEHUE MHOMXKUTEI
U3-TI0J] 3HAKa KOPHS, BHECEHHE MHOMXUTEIS MOJ] 3HaK KOPHS.

YpaBHEHUS U HEPABEHCTBA

PaBencTtBa

YucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX pPaBEHCTB. PaBeHCTBO €
IIEPEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHEHHs W KOpHsS ypaBHeHud. lIpencraBieHne o paBHOCHUIBHOCTH
ypaBHeHud. OOnacTh ompenesneHus ypaBHEHUs (00J1IacTh JTOMYCTUMBIX 3HAYCHUN
EPEMEHHOM).

JInHenHOe ypaBHEHHE U €TI0 KOPHU

Pemienne nuHENHBIX ypaBHEHHWH. JIMHEWHOE YypaBHEHHE C IMAPaAMETPOM.



KosnuecTBO KOpHEN JIMHEMHOTO YpaBHEHUWs. PemieHne JNMHENHBIX ypaBHEHHU C
IIapaMeTPOM.

KBagpaTHOE ypaBHEHUE U €r0 KOPHU

KBagpaTtHeie ypaBHeHus. HemomHbele KBagpaTHblE ypaBHEHMS. [[MCKpUMUHAHT
KBaJpaTHOTO ypaBHeHHs. DopMysna KOpPHEW KBaJpaTHOrO ypaBHEHUA. Teopema
Buera. Teopema, oOpatHas Teopeme Buera. Pemenue  KBaapaTHBIX
YpaBHEHUH :MCIIONB30BaHNE (HOPMYIBI 1T HAXOXKIACHUS KOpHEH, rpadudecKuid
METOJ1 PEIICHHUs], Pa3I0KEeHHEe Ha MHOXKUTENH, T0100p KOPHEH ¢ UCIOJIb30BaHUEM
TeopeMbl Buera. KommuecTBo KOpHEW KBaIpaTHOTO YPaBHEHHUs B 3aBUCUMOCTH OT
€ro JAUCKpUMHMHAHTA. bUKBagpaTHbIE ypaBHEHMS. YPaBHEHUs, CBOIUMBIE K
JIMHEWHBIM U KBaJIpaTHbIM. KBagpaTHbIe ypaBHEHUS C TAPAMETPOM.

JpoOGHO-panimoHaIbHbIE YPABHEHUS

Pemenue mpocreimux ApoOHO-TMHEWHBIX YypaBHEeHMH. Pemienue apoOHO-
palMOHAJIbHBIX YPAaBHEHUM.

MeTonbl pelieHns ypaBHEHU: METOIbl PABHOCUJIBHBIX MTPE00pPa30BaHUA, METOA
3aMeHbl TIepeMEHHOM, rpaduueckuii Metoj. Mcmonap3oBaHWe CBOMCTB (DYHKITUN

IIPU PEIICHUU YPABHEHUM.

[IpocTeiiye uppanoHaabHbIE ypaBHEHUs Buaa V F(x) = a’ \/f (x)= \jg (x) .

VpaBHeHus BHIA X'=a .VpaBHEHMS B LIENIBIX YKMCIAX.

CucrteMbl ypaBHEHUN

YpaBHeHHE ¢ JAByMs NepeMEHHbIMHM. JIMHEHHOE YypaBHEHHUE C JBYyMs
nepemeHHbIMH. [IpsMast kak rpaduyeckas UHTEpPIpETalysl JIUHEHHOTO ypaBHEHUS
C ABYMS [IEPEMEHHBIMHU.

[lonATHE cUCTEMBI ypaBHEHUN. PellieHre CucTeMbl ypaBHEHHN.

Metonbl pelieHuss CUCTEM JIMHEHWHBIX YPaBHEHUW C JIByMS NEPEMEHHBIMH:
rpaduueckuii METO/, METOJ1 CJIOKEHHUS, METO/ TIOJCTAHOBKH.

CucTteMbl JIMHEHHBIX YPaBHEHUH C TapaMeTPOM.

HepasencrBa

UucnoBble HepaBeHcTBa. (CBOMCTBA YHCIOBBIX HepaBeHCTB. [IpoBepka



CIPABEAJIMBOCTH HEPABEHCTB IIPU 33JIaHHBIX 3HAYEHUSIX [TEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoii. CTporue u Hectporue HepaBeHcTBa. OOmacTb
OIIpe/ieNICHUs] HEpAaBEHCTBA (00J1aCTh JOMYCTUMBIX 3HAUYEHUH IEPEMEHHON ).

Pemenre TMHENHBIX HEPABEHCTB.

KBazpaTHOE HEpaBEHCTBO M €ro penieHus. PemeHne KBaIpaTHBIX HEPaBEHCTB:
UCIIOJIb30BaHUE CBOMCTB M rpaduka KBaAPaTUYHON (PYHKIMM, METOJ MHTEPBAJIOB.
3anuce peleHus KBaapaTHOrO HEPaBEHCTRA.

Pemenue nensix U ApoOHO-pallMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

CucreMbl HEPaBEHCTB

CucTeMbl HEPAaBEHCTB C OJHOM NEPEMEHHOM. PelieHne cucreM HEpaBeHCTB C
OJTHOM MEepeMEHHOM: JMHEWHBIX, KBaJpaTHbIX. M300pakeHne penieHusi CUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3alIUCh PEIIEHUS CUCTEMBI HEPABEHCTB.

DOyHKIUU

[Tonsitue hyHKIUN

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. POpPMHpPOBAHHME NPEACTABICHUN O
METANpeIMETHOM MOHATUU «KOOpAMHATH». CrocoObl 3amaHus  (QyHKIUI:
aHANUTUYECKUH, Trpaduueckuil, Tabmuunbld. ['padux dynkuuu. Ilpumepsr
GyHKIMI, TMONMy4aeMblX B TPOIECCE HCCIENOBAaHUS PA3IMYHBIX PEaJTbHBIX
IPOLIECCOB M pelIeHUs 3a/1ad. 3HadeHue (yHKIUM B Touke. CBoicTBa (QyHKUMI:
o0nacTe  OMNpeNeNeHus,  MHOXKECTBO  3HAYEHUH,  HYyJIH,  [POMEXYTKH
3HAKOIOCTOSIHCTBA,  YETHOCTH/HEYETHOCTh,  MPOMEXKYTKH  BO3pacTaHus U
yObIBaHMsI, HAMOOJbIIEE U HAMMEHbIIee 3HaueHus. VccienoBanue pyHKIuu 1o ee
rpaduky.

[IpencraBienne 00 aCUMITOTaX.

HenpepsiBHocTh yHkumu. Kycouno 3agannabie GyHKIHH.

Jluneiinas GyHKIMSA

CpoiictBa U rpaduk JUHEHHOW (PYHKIMU. YTIOBOW KOI(PDUIUEHT MPSIMOMU.
Pacnonoxenue rpaduka JNUHEHMHOW (PYHKIMU B 3aBUCUMOCTH OT €€ YTIJIOBOTrO
kodddurmenta u cBobomHoro wieHa. HaxoxaeHne kodPGUIIMEHTOB JMHEHHON

(GyHKUMM 1O 3aJaHHBIM YCJIOBHUSIM: IMPOXOXKJIEHUE MPSMON uYepe3 JIBE TOUKHU C



3aJJaHHBIMM KOOpPJIMHATaMH, MPOXOXKAEHUE NPSMOM dYepe3 MNaHHYK) TOYKY U
IapajuIeIbHOW TaHHOU IPSMOM.

KBagpatuunas GpyHkius

CaoiicTBa u Tpaduk kBaapatudHon Gpynkiuu (mapadona). [loctpoenue rpaduka
KBaJgpaTUYHOW (yHKIMKM TI0 ToukaM. HaxokaeHue HyJIeW KBaJpaTUUHOU
GyHKIHUHA, MHOXECTBA 3HAYCHUM, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, MPOMEKYTKOB
MOHOTOHHOCTH.

OOpaTHasi MpONOPLHOHATBHOCTh
,-k
CpoiicTBa pynkimu X . ['unepOona.

I'paduxn  ¢ynxuuit. IIpeobpasoBanme rpapuka ¢yskmun Y= T () g
nocTpoeHus rpaguxos GpyHkimii uma ¥ =2af (x+b)+c,

=a+

.Y s _
['paduku GyHKIHIT x+b y=+x y=3¥x y=|x

[TocnenoBaTeabHOCTH U MPOTPECCUU

Uucnosas mnocineaoBaTesIbHOCTb. [IpuMepsl YMCIIOBBIX IOCIEN0BATEIBHOCTEN.
beckoHneuHble OCIe0BaTENBHOCTH. AprU(MEeTHYECKAs MPOTPECCUS U €€ CBOMCTBA.
['eomeTrpuueckass mporpeccus. @opmyna OOIIEro 4YjieHa W CyMMbI N TEPBBIX
YJICHOB apu(METUYEeCKOW U TEeOMETpUYecKoil mporpeccuif. Cxopsmiascs
reoMeTpuYecKas Mporpeccusl.

Permrenne TekcTOBBIX 3a1a4

3anaun Ha Bce apu(pmeTnyeckue 1encTBus

Pemenne TekcTOBBIX 3amau apudmeTrueckuM crnocobom. Fcnonb3oBaHue
TaOJIUL, CXEM, YepTexKeH, IPYruxX CpelCTB MPEACTaBICHUS JaHHBIX MPH PEIICHUN
3a1a4H.

3anauun Ha ABUKEHHUE, padOTy U MOKYTIKU

AHanu3 BO3MOXHBIX CUTYyallUd B3aMMHOTO PACMOJIOXKEHHS OOBEKTOB MPHU UX
JBUKEHUHU, COOTHOIICHHS] 00BEMOB BBIMOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3ajayn Ha 4acTH, JOJIU, TPOLIEHTHI

Pemenue 3aay Ha HaXOXAEHUE YACTU YUCIIA U YUCIA MO €ro yacTu. Pemienue

3a/1a4 Ha NMPOUEHTHI U A0Ju. [I[puMeHeHne mponopunii Npyu peleHn! 3a1ay.



Jlornueckue 3anaun

Pemenue normdeckux 3amad. Pemenne nmornyeckux 3agaq ¢ IOMOIIBIO0 TPpadoB,
TaOJIHUIL.

OcCHOBHBIE  METOABI  pEMIEHWS TEKCTOBBIX  3amad:  apu(METHUCCKH,
anreOpanueckuii, nepedop BapuaHTOB. llepBuUYHBIC NpeACTaBICHUS O JIPYTUX
METO/IaX pellleHus 3a1a4 (reoMeTpuiecKue u rpaduueckue METOIbI).

CratucTtuka v Teopus BEPOSITHOCTEH

Craructuka

Tabmuunoe u Tpaduyueckoe NpenCcTaBIeHNE JaHHBIX, CTOJI0YAThIE U KPYTOBBIC
auarpamMMbl, Tpaduku, NpUMEHEHUE AuarpaMm H rpaduKoB sl ONHCAHUS
3aBUCUMOCTEH peallbHbIX BEJIMYMH, W3BICUYCHHE UWHMOpPMAIMKM U3 TaOJuIl,
nuarpamMM U rpadukoB. OnucaTenbHbIE CTATUCTUYECKHUE IMOKA3aTEIM YHUCIOBBIX
HAaOOpOB: cpeaHee apudMeTHyecKoe, MeauaHa, HauOoJbIllee U HaWMEHbIIEe
3HaueHUs. Mephl paccenBaHus: pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHUE.

CnydaitHasg W3MEHYMBOCTh. [3MeHUMBOCTP mnpu wu3MepeHusx. Pemaromme
npaBuia. 3aKOHOMEPHOCTU B U3MEHUYUBBIX BEJIMUMHAX.

CyqaitHbie cOOBITHS

CnyualiHble OMBITHI (IKCIIEPUMEHTHI), dJEMEHTapHbIC CIydailHble COOBITHSA
(ucxonpr). BeposTHOCTH d31eMeHTapHBIX COOBITHH. COOBITHS B CIOyYalHBIX
HKCTIEPUMEHTaX U OJIAarompHUSATCTBYIOIINE dJIEMEHTapHbIE COOBITHS. BepostHOCTH
CIIy4aitHBIX COOBITUN. OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuyeckne BEpOSTHOCTHBIC OIBITHI C UCIOJIb30BAaHUEM MOHET, KyOHMKOB.
[IpencraBnenne coOBITHII ¢ MOMOIIBIO AuarpamMm Oinepa. [IpoTuBomonaoxHbIE
coObITHS, OObenuHeHHe U TmepeceyeHre coObiTui. [IpaBmiio  crokeHus
BeposiTHOcTel. Coyuaiinblii BeIOOp. [IpeacTaBienne sKcriepuMeHTa B BUE JepeBa.
He3aBucumbie coObITHS. YMHOXKEHHUE BEpPOSTHOCTEM HE3aBHCHUMBIX COOBITHH.
[TocnenoBaTenbHble HE3aBUCHMMBbIEC UCIbITaHUs. [IpencraBieHne O HE3aBUCHUMBIX
COOBITUSIX B )KM3HH.

DneMeHTh KOMOMHATOPUKU

[IpaBuno ymHOKeHHUsI, TTepecTaHOBKH, (akTopuan yucia. CoyeTaHuss U YUCIO



coueranuii. ®opmyna uyucna coueraHuid. TpeyronbHuk Ilackans. OmnbITel C
OOJBIIMM YHCJIOM PABHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITHI. BbluucieHue
BEPOSITHOCTEW B OMbITAX C MPUMEHEHHUEM KOMOMHATOPHBIX (opMmyi. McnbiTanus
bepuynnu. VYcnex u Heygaya. BeposTHOCTH COOBITMH B CEepUM MCHBITAaHUN
bepnysu.

Ciy4ailHble BETUYUHBI

3HAKOMCTBO CO CIy4YallHbIMU BEJIMYMHAMH HA PUMEpPaX KOHEUHBIX TUCKPETHBIX
CIyyallHbIX  BEJIIMUMH. Pacrmpenenenue  BepodTHocTel.  Maremarnueckoe
oxkuganue. CBolicTBa MaTeMaTHUeCKOro oxkujanus. [loHatue o 3akoHe OONBIINX
yucen. M3mepenue BeposiTHOcTed. [IpuMeHeHue 3akoHa OOJBIIMX YHCENT B
COLIMOJIOTUH, CTPaxOBaHUHU, B 3pPaBOOXPAHEHHU, OOECIEUEHUH OE€30MacHOCTH
HACEJICHHSI B YPE3BbIYANHBIX CUTYAIUSX.

I'eomerpus

['eomeTpuueckue purypol

@urypsl B FTEOMETPUH U B OKPYKAIOIIEM MHUPE

['eomeTpuueckas urypa. @opMupoBaHUE MPENCTABICHUN O METaNpeAMETHOM
MOHATUU «PUTYpay.

Touka, MuHUS, OTPE3OK, NpsAMasd, JIyd, JIoMaHas, IIIOCKOCTh, yroJl, OuccekTpuca
yIJla U €€ CBOMCTBA, BU/bI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBasg cumMmerpusi reomerpuueckux ¢uryp. LleHTpanbHas cummeTpus
reOMETPUYECKUX QUryp.

MHOroyroJibHUKu

MHOroyroyipHuK, €ro 3J€MEHTBl M €ro CBOMCTBA. Pacrno3HaBaHME HEKOTOPBIX
MHOI'OYT'OJIbHUKOB. BBINYK/IbIE M HEBBITYKIIBIE MHOTIOYIOJBbHUKHU. IIpaBHiibHBIE
MHOT'OYTOJIbHUKH.

Tpeyronbauku. BricoTa, Meuana, OuccekTpuca, CpeHss JIMHUS TPEYTroJIbHUKA.
PaBHOOGpEHHBIN TPEYTOJIBHUK, €r0 CBOWCTBA W MPHU3HAKU. PaBHOCTOpPOHHUN
TpeyroyibHUK. [IpsIMOYTOJIBHBIN, OCTPOYTOJIbHBIN, TYNOYTOJbHBIN TPEYTOJbHUKHU.
Buentnue yriel TpeyrosibHuka. HepaBeHCTBO TpeyrobHUKA.

YeroipexyronpHuku. IlapamnenorpamMm, pomO, MpsSMOYrOJIbHHMK, KBajapar,



Tpameuus, paBHoOeApeHHas Tparenus. CBONWCTBa M MPU3HAKK NapauieIorpaMma,
pomOa, MpSAMOYTOJIbHUKA, KBaJpaTa.

OKpyKHOCTB, KpyT

OKpy>KHOCTb, KpyI, MX 3JIEMEHTbl M CBOWCTBA; LEHTPAJIbHBIE W BIHCAHHBIC
yribel. KacatenbHas M cekymias K OKPYKHOCTH, MX CBOWCTBAa. BrucaHHble u
OMMCAHHBIE OKPYKHOCTHU JIJIs TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, MPABHIIBHBIX
MHOT'OYT'OJIbHUKOB.

['eomeTpudeckue GUrypsl B IpocTpaHCTBE (0ObEMHBIC TEJIA)

MHOrorpaHHuK M €ro »3jeMeHThl. Ha3BaHMS MHOTOIDaHHUKOB C pPa3HBIM
ITOJIO)KEHUEM M KOJMYECTBOM rpaHei. [lepBuuHbIE MpencTaBieHUs O NUpaMULIE,
napajulesenunene, npusMe, cdepe, mape, HUWIMHAPE, KOHYCE, UX AJIEMEHTax U
IIPOCTENIINX CBOMCTBAX.

OTtHo1IEeHMS

PaBenctBo Quryp

CBoOMCTBA paBHBIX TPEYTOJBHUKOB. I [pM3HAKK paBEHCTBA TPEYTOJIBHUKOB.

[TapamenbHOCT NPSMBIX

[Ipy3Hakn W CBOMCTBAa NApaJUICIbHBIX MPAMBIX. AKCHOMA NapauIeIbHOCTH
EBkinna. Teopema Pareca.

[leprieHIUKYIISIpHBIE TIPSAMBIE

[Ipsimoii yrout. Ilepnienaukyisip k npssmon. Haknonnas, npoekuus. Cepe1nHHBIN
NEPHEHAMNKYJIAP K 0Tpe3Ky. CBOKCTBA M MPU3HAKU NEPIEHAUKYIISIPHOCTH.

[TonoGue

[IponopimonaneHubie  0Tpe3ku, mnoaodbue ¢uryp. I[logoOHbIE TpPEyroJbHUKH.
[Tpuznaku moao0us.

B3anMHoOe pacnoioxkeHue npsmMoi U OKpY>KHOCTH, IBYX OKPYKHOCTEM.

N3mepeHns 1 BBIYACICHUS

Bennuunsl

[Tonsatue Benuuunsbl. nuHa. M3mepenue mivHbl. ENUHALBI U3MEPEHUS IJIUHBL.
Bemnunna yrna. ['pagycHas mepa yria.

[TonsiTue 0 miomaay MmIockoi Gurypsl u ee cBoiicTBax. M3amepenue mioiaaen.



EnauHUIBI n3MEpEeHHs IUTOIIA/IH.

[IpencraBienne 06 odbeme u ero cpoicTBax. M3mepenue oobema. Ennnuiiel
U3MEpPEHUS 00BEMOB.

W3mepeHus 1 BBIYUCICHUS

WMHCTpYMEHTHI U1l U3MEPEHUIN U IOCTPOCHUI; U3MEPEHUE U BBIUNCIICHUE YTJIOB,
JUIMH (paccTosiHui), Tuiomaaed. Tpuronomerpuyeckue (pyHKIMNU OCTPOro yria B
IPSIMOYTOJIBHOM TPEYTOJbHUKE TpUTroOHOMETpUYeCKue (PyHKIMK TYMHOro yria.
Beruucnenue AIIEMEHTOB TPEYTOJIbHUKOB C HCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX  COOTHOLIEHUWA. DOpMysbl IUIOMIAAH  TPEYTOJIbHUKA,
napajieliorpaMmMa M €ro 4YacTHBIX BHIOB, (POPMYJbl JUIMHBI OKPYKHOCTH U
wiomanu kpyra. CpaBHeHue U BbluucieHue mmiomaneid. Teopema Iludaropa.
Teopema cuHycoB. Teopema KOCHHYCOB.

Paccrostnus

PaccrosiHue Mexny toukamu. PacctosiHMe oT Toukm 10 mpsmou. PaccrosiHue
Mexay purypamu.

['eoMeTpuyeckre MOCTpOEHUs

['eoMeTpuyeckne MNOCTPOCHMS ISl WJUIFOCTPALIMM CBOMCTB T€OMETPHUYECKUX
uryp.

NHCTpyMEHTBI Uil OCTPOCHUN: LMPKYJb, JIMHEHKA, yroJbHUK. [Ipocrenme
NOCTPOEHUSI LMPKYJIEM U JIMHEWKOW: TOCTpOEHUE OUCCEeKTpUCHI  yria,
NEPHEHANKYJIAPA K PSMOM, YIJia, PABHOTO JaHHOMY,

[TocTpoenue TpeyroJbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM M YTIIy MEXIY
HUMH, CTOPOHE U JIBYM MPUJICKALIUM K HEW yriaMm.

Jlenenue oTpe3ka B JaHHOM OTHOLLIEHUHU.

['eomeTpuyeckue nmpeoOpazoBaHUs

[IpeoOpazoBanms

[Tonsitue mnpeoOpazoBanus. llpencraBieHne o MeTanpeIMETHOM IOHSATUHU
«mpeodpazoBanue». [logodue.

JIBroxeHus

OceBass W ILEHTpalbHasi CUMMETpHUSA, MOBOPOT W NapAJUIECIbHBINA IEPEHOC.



KoMOunHamy aBrKEeHN Ha INIOCKOCTU M UX CBOMCTBA.

BekTophl 1 KOOPJIMHATHI HA TIJIOCKOCTH

Bekropsl

[lonatue BekTOpa, NCWUCTBUS HAJ BEKTOPAMH, HUCIIOIb30BaHUE BEKTOPOB B
bu3nKe, pa3noKeHUue BEKTOpa Ha COCTABISIONINE, CKAIIPHOE MPOU3BEICHHE.

Koopaunatsl

OCHOBHbBIC TIOHSITUSA, KOOPJAMHATHI BEKTOpPA, PACCTOSIHUE MEXKAY TOUYKaAMHU.
KoopnuHatel cepeuHbl oTpe3ka. Y paBHEHUs PUTYD.

[IpuMeHeHUEe BEKTOPOB W  KOOPAWMHAT i PELICHUS  IPOCTEUIIMX
F€OMETPUYECKUX 3a]1a4.

Hcropus MmaTeMaTUKU

Bo3HUKHOBEHHE MaTeMaTUKW KaK HayKu, JTambl ee pa3BUTHsA. (OCHOBHBIC
pa3zaenbl MaTeMaTUKH. Beiaroniyecss MaTEMaTHKU U UX BKJIaJ B pa3BUTHE HAYKHU.

beckoHEeYHOCTh MHOKECTBAa NPOCTBHIX uHcen. YUucna W JIMHBL OTPE3KOB.
Panmonansubeie uncna. IloTpeOHOCT, B HppanuoHalnbHbIX 4Yuciax. [llkoina
[Tudaropa

3apoxaeHue anreOpsl B HeApax apudmeruku. An-Xopesmu. PoxneHue
OykBenHou cumBonuku. [I. ®depma, ®@. Buer, P. [lekapt. Mctopus Bompoca o
HaXOXJeHUU (PopMyNl KOpHEHW anreOpandeckux ypaBHEHHM cTeneHed, OOJIbIINX
yetbipex. H. Taptanss, x. Kapgano, H.X. A6ens, 3. I'anya.

[losiBieHne MeTOJa KOOPJWHAT, MO3BOJISIONIETO MEPEBOJAUTH T€OMETPUUECKUE
00bekThl Ha s3bIK anreOpel. llosBnenue rpaduxoB Qyuxuumii. P. Jlexapt, II.
®epma. [IpumMepsl pasnMUHbIX CHCTEM KOOPIUHAT.

3amaua Jleonapno IMuzanckoro (dubonayum) o Kpohukax, yncia OuboHayyw.
3agaya o maxMatHou gocke. CXOAMMOCTh T€OMETPUUECKOMN MPOTPECCUH.

HcTtokn Teopun BEpPOSTHOCTEM: CTPaxoBOE €0, azapTHble urpsl. II. ®depwma,
b.ITackainb, 4. bepuymiu, A.H.Konmoropos.

Ot 3emnenenus k reometpuu. [Tudarop u ero mkosna. @anec, Apxumen. [lnaton
u Apucrtorens. [loctpoeHue npaBUIbHBIX MHOTOYTOJBHUKOB. TpHCCEKIMsS yTia.

KBagparypa kpyra. YaBoenue kybOa. Hcrtopus uucna m. 30JI0TOE CEUYEHUE.



«Hauanay» EBxnuma. JI Diinep, H.U.Jlo6aueBckwmii. McTopus nmsToro mocrysnara.

['eomeTpuss M UCKycCTBO. l'eoMeTpHuecKrMe 3aKOHOMEPHOCTH OKpPYKAlOILEro
MUpa.

ActpoHomust U TeomeTpus. UTo W Kak y3Haiuum AmnHakcarop, OparocheH u
Apucrapx o pasmepax Jlynsl, 3emuin u Connua. Paccrosaus ot 3emiu 10 JIyHbl
Connua. M3mepenune paccrosaus ot 3emin 10 Mapca.

Ponp poccuiickux y4yeHbIX B pa3Butuu wmartematuku: JI. Oinep. H.W.
Jlo6auerckuii, I1.J1.Ueonmmes, C. Kopanesckas, A.H. KonmMoropos.

Marematuka B pa3zButud Poccum: Ilerp |, mkoma Maremarnyeckux W
HAaBUrallKMX HayK, pa3BuTHe poccuiickoro ¢uota, A.H. Kpsuos. Kocmuueckas
nporpamma 1 M.B. Kenpii.

Conepkanue Kypca MaTeMaTUuKH B 7-9 kiaccax (yriryOJeHHbIN YPOBEHB)

Anrebpa

Hucma

ParmmmonaneHbBIE UncHa

CpaBHEHUE palMOHAIBHBIX YHcCeN. J[eMCTBUS € palMOHAIBHBIMM YHUCIAMHU.
KoHeunble 1 OeckoHeuHbIE ecaThuuHble TpoOu. llpencraBieHue panroHaIbHOTO
YKCJia B BUJIE IECATUYHON IpOOH.

HNppaunonanpHble YncCiIa

[lonATHE WppanMOHANBHOrO 4wncia. Pacno3HaBaHue MPPALMOHAIBHBIX YHUCEIN.
HelictBuss ¢  WppaudoOHaTbHbIMM  uynciamu.  CBoilcTBa  JIEUCTBUH €
UppaloHaIbHbIMU 4YnciiaMi. CpaBHEHHE UPPALMOHANBHBIX 4YMCEN. MHOXKECTBO
JNEWCTBUTEIBHBIX YHACEIL.

[IpencraBineHus 0 paClIMPEHUSAX YUCIOBBIX MHOKECTB.

ToxecTBeHHbIE TPE0Opa30BaHUs

Uwucnobie 1 OYKBEHHBIC BHIPAKCHUS

BripaxkeHne ¢ nepeMeHHOW. 3HaueHue BbIpakeHUs. [lojcTaHOBKA BBIpaKEHUI
BMECTO IEPEMEHHBIX.

3akonbl apumeTndeckux aercTBuil. [IpeoOpazoBaHus YHUCIOBBIX BBHIPAKCHH,

CoACPKAUX CTCIICHU C HATYpPaJIbHBIM M LICJILIM IIOKA3aTCJICM.



MHorouneHsl

OpHouNeH, CTENneHb oOAHOYIeHA. JIeHCTBHS ¢ OJHOWICHAMH. MHOTOYJICH,
CTEIIEHb MHOTOWIEHA. 3HA4Y€HUs MHorowieHa. JleMCTBHS C MHOTOYJICHAMM:
CIIOKEHWE, BBIUWTAHWE, YMHOXEHue, JeneHue. IlpeoOpazoBaHue 1EIOrO
BBIpQXEHNUS B MHOroujieH. DopMynbl COKpPAlIEHHOIO YMHOXKEHHUS: Pa3HOCTh
KBaJIpaToB, KBaJgpaT CyMMbl U pazHocTu. Dopmynbsl mpeoOpa3oBaHUs CyMMBI U
pazHOCTH KyOOB, KyO0 CyMMBbI M pa3HOCTH. Pa3liokeHne MHOTOUYJICHOB Ha
MHOXHUTEJIA: BbIHECEHHWE OOIIEro MHOXMTENs 3a CKOOKHM, TpPYNIIUPOBKA,
UCIIOJIb30BaHUE (OPMYJT COKPAIICHHOTO YMHOXXEHHs. MHOTOUYJICHBI C OJHOUN
nepeMeHHoOW. CTaHJapTHBIN BU MHOTOYJIEHA C OJHOU IIEPEMEHHOM.

KBagpaTtHeiii TpexwieH. KopHu KBagpaTHOro TpexusieHa. PasinoxkeHue Ha
MHOXUTENN KBaJjpaTHOro TpexuwieHa. Teopema Buera. Teopema, oOpaTHas
Teopeme Buera. BpineneHue nosiHOro kBajapara. PasiojkeHHe Ha MHOXHUTENIN
CrI0cOOOM BBIJIETICHUS [TOJIHOTO KBapaTa.

[lonATHE TOXKIECTBA

ToxnaecrBenHoe npeodpazoBanue. [IpeacrapneHue o TOXKAECTBE HA MHOYKECTBE.

JpoOHO-palmoHaabHbIE BEIPAKEHUS

Anrebpandeckas 1po0b. [IpeoOpazoBanus BEIpaKEHUIA, COACPIKAITUX CTETICHH C
HeNnbIM  MokaszareneM. JlomycTumble 3HaueHHs MEPEMEHHBIX B JpOOHO-
panuoHaNIbHBIX BeIpaxkeHusax. Cokpauienue anredpandeckux apoodeid. [IpuBenenue
anredpanueckux Apodeit k obriemy 3HameHaTeno. [{eficTBus ¢ anredpandyeckumMu
JIpOOSIMU: CIIOKEHHUE, YMHOKEHHUE, JIETICHHE.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKAIUX 3HAK MOIYJIS.

HppanmoHanbHbIe BEIPAXKEHUS

Apudmernueckuil KBaApaTHbIA KOpeHb. JlomycTrMble 3HaY€HUsI IEPEMEHHBIX B
BBIPAXKEHUSIX, coJieprKallux apuMeTHIeCKue KBaJIpaTHBIE KOPHH.
[TpeoOpa3oBaHue BbIpaX)eHH, COIEPIKALMX KBaIpaTHbIE KOPHHU.

Kopau n-pix creneneil. Jlomyctrmbie 3HaAU€HHS] IEPEMEHHBIX B BBIPAKEHUSX,
coziep kaimux KOpHHU N-bix crenenei. [IpeoOpazoBanne BhIpaKeHUH, COAEPIKAMINUX

KOPHHU N-BIX CTEIICHEN.



Crenenb ¢ paluoHaJdbHBIM TMOKa3zareneMm. lIpeoOpazoBaHue BbIpaKEHU,
COZIEpIKAILUX CTEIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

YpaBHEeHUs

PaBencTBa

UucnoBoe paBeHCTBO. (CBOHCTBAa YHUCJIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHUs

[loHnaTne ypaBHEHUS U KOpHS ypaBHeHus. [IpencraBieHue 0 paBHOCHIBHOCTH
YPaBHEHUUN U YPABHEHUAX-CIICACTBUIX.

[IpencraBienrne O  PaBHOCWIBHOCTH HAa  MHOXKECTBE. PaBHOCHWIbHBIE
npeoOpa3oBaHusl ypaBHEHUH.

Mertonp! penieHnsi ypaBHEHUN

MeToapl paBHOCWIIBHBIX IPEOOpa3OBaHUN, METOJA 3aMEHbl IEPEMEHHOMH,
rpaduueckuit  meton. lMcrnonb3oBaHue CBOMCTB (GYHKUMUNA TPU  pELICHUU
YPaBHEHUM, UCIIOJIBL30BAaHUE TEOPEMBI Buera i ypaBHEHUI CTEIEHU BBIIIE 2.

JInHenHoe ypaBHEHHE U €r0 KOPHU

Pemenne nuHENMHBIX ypaBHEeHHMU. KonmnuecTBO KOpHEN JIMHEMHOTO ypaBHEHHS.
JInHenHoe ypaBHEHHE C TapaMETPOM.

KBazgpaTHOE ypaBHEHUE U €0 KOPHU

JIuCKpUMUHAHT KBaApaTHOro ypaBHEHHs. PDopmyia KOpHEHW KBaApPaATHOTO
ypaBHEHHUs. KoJIM4eCTBO JIEMCTBUTENBHBIX KOPHEM KBAJAPATHOTO YPaBHEHUS.
Pemenue KBagpaTHBIX YpaBHEHMI: TpadUUeCKUil METO pelIeHus], UCIIOJIb30BAaHUE
dbopMyIIbl 111 HAX0XKACHUSI KOPHEH, pa3I0oKeHUE Ha MHOKUTEIU, TTOA00p KOpHEH
C MCIIOJIb30BaHMEM Teopembl Buera. bukBagpaTHble ypaBHEHUsA. YPaBHEHU,
CBOAMMBIE K JIMHEWHBIM M KBaApaTHbIM. KBaapaTHOe ypaBHEHHE C mapaMeTpOM.
Pemienne mnpocreMmmx KBagpaTHBIX YpPaBHEHUM C mnapaMmerpaMu. PemieHue
HEKOTOPBIX TUIOB YpaBHEHUN 3 U 4 CTENEHMU.

JpoGHO-panimoHaIbHbIE YPAaBHEHUS

Pemenue qpoOHO-parimoHAIBHBIX YPaBHEHUH.

[IpocTeiilme WppalMOHAIbLHEIE YPaBHEHUS BHaa: V F) = a; \/f () :\/g(x) 51



UX pelIeHue. Pemenne nppanroHaabHbIX YPABHEHUN BUIA m -9 (X)

Cucrembl ypaBHEHHI

VYpaBHeHHE ¢ AByMs NEpEMEHHBIMU. PenieHue ypaBHEHMI B LIEIBIX YHUCIIAX.
JIluneliHoe ypaBHEHUE C JABYMs IepeMEHHbIMU. ['paduueckas MHTepHpeTanus
JIMHEWHOTO YPABHEHUS C JBYMs IEPEMEHHBIMU.

[TpencraBienue o rpaduyeckodl MHTEPIPETALUU NIPOU3BOJILHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMH: JINHUU HA TUIOCKOCTH.

[lonATHe cucteMbl ypaBHEeHUU. Pemienue cucreM ypaBHEHUM.

[IpencraBieHre 0 paBHOCWJIBHOCTH CUCTEM YPABHEHHM.

Mertonpl pemieHuss CHCTEM JIMHEWHBIX YPAaBHEHHW C JABYMS IE€PEMEHHBIMH
rpaduyecKkuii METOJ, METOJ CIOXKEHMs, METOJ MoAcTaHOBKU. KomnmdecTtBo
pELIEHUI CHUCTEMBI JIMHEHHBIX ypaBHeHMH. CHcTeMa JIMHEWHBIX YPABHEHHUU C
IIapaMeTPOM.

CucreMbl HENMHEHHBIX ypaBHEHUH. MeToabl penieHus CUCTEM HEJINHEHWHBIX
ypaBHEHU. MeToa eneHns, METOT 3aMEHbI TEpEMEHHBIX. OTHOPOIHBIE CUCTEMBI.

Hepasencrsa

UucnoBele HepaBeHcTBAa. (CBOMCTBA YHMCIOBBIX HepaBeHCTB. IIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [TEPEMEHHBIX.

HepaBenctBo ¢ mnepemeHHod. Crporne H  HECTPOTME  HEPAaBEHCTBA.
JlokazaTenbcTBO HEpaBeHCTB. HepaBeHCTBa O cpeHUX JJIsl IBYX YUCET.

[lonsATHE O pemieHnn HepaBeHCTBA. MHOKECTBO PEIICHUI HEPABEHCTBA.

IIpencrasiienre 0 paBHOCWIBHOCTH HEPABEHCTB.

JIuHeliHOE HEpPaBEHCTBO M MHOJKECTBA €r0 pelIeHWi. PemeHne JIMHENHBIX
HEpaBeHCTB. JIMHENTHOE HEPABEHCTBO C MTAPAMETPOM.

KBazgpaTHOE HEpAaBEHCTBO U €ro pelleHus. Perienue KBaapaTHBIX HEPABEHCTB:
MCIIOJIb30BAaHUE CBOMCTB M rpaduka KBaAPATUYHON (PYHKIMU, METO] UHTEPBAJIOB.
3anuce peleHns KBaapaTHOrO HEPaBEHCTRA.

KBaapaTHOE HEpPABEHCTBO C MapaMeTPOM H €0 PEIICHUE.

[IpocTeiile MppaNMOHANLHEIE HEPaBEHCTBA BHAa: VY P> a; VT () < a;



\/f(x)>\jg(x).

OO000UIEHHBIN METO HHTEPBAJIOB ISl pEIEHUS] HEPABEHCTB.

CucremMbl HEpaBEHCTB

Cucrembl HEpaBEHCTB C OJIHOM NepeMeHHOU. Pemienune cucteM HEpaBEHCTB C
OJTHOM  MEpEMEHHOM:  JIMHEWHBIX, KBaJApaTHbIX, JIPOOHO-PALMOHAIBHBIX,
uppalnuoHaibHbIX. M300pakeHre pelleHuss CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
psIMOii. 3anUCh PEIICHHs] CHCTEMbI HEPABEHCTB.

HepaBeHcTBO ¢ nByMs nmepeMeHHbIMU. lIpencraBieHne o pemeHun JIMHENHOTO
HEpaBEHCTBA C JBYMs NepeMeHHbIMU. ['paduueckas MHTEpIpeTalysl HEpaBeHCTBA
C AByMs mnepeMeHHbIMH. ['papuueckuil METOJ pEelIeHUsT CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU.

DOyHKIUU

[loHATHE 3aBUCUMOCTH

[TpsimoyronbHas cucremMa KoopAuHaT. DOpMUpOBaHUE NPEACTABICHUNH O
METamnpeIMETHOM OHATUN «KOOPAUHATHD». [ paduk 3aBUCUMOCTH.

OyHKIUA

CnocoObl  3amanus (QYHKIUN: aHAIUTUYECKHM, TrpapuyecKuid, TaOIUYHBIN.
I'padpux pynxuuu. Ilpumepsl QyHKIMI, MOIy4aeMbIX B MPOIECCE UCCIACAOBAHUS
pa3IMuYHBIX MPOIECCOB M pelleHus 3a7a4d. 3HaueHne QyHKIuu B Touke. CBoicTBa
GyHKUMA: 00JACTh OMNpEAENICHHs,, MHOXXECTBO 3HAUEHUW, HYJIH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, YeTHOCTH/HEUETHOCTh, BO3pAaCTaHUE U YObIBAHUE, TPOMEKYTKU
MOHOTOHHOCTH, HauOOJipllleé U HauMEHblIee 3HAuY€HUE, NEePUOJAUYHOCTb.
Uccnenosanue GyHKIMHU 1O €€ rpaduky.

Jluneiinas QyHKIMSA

CaoiicTBa, rpaduk. YrimoBoil kodddunueHt npsmoil. Pacnonoxenue rpaduka
JUHENHON QYHKIIMU B 3aBUCUMOCTH OT €€ KO3 (HULIUEHTOB.

KBagpartuunas QyHkims

CpoiictBa. IlapabGoma. Iloctpoenne rpaduka KBagpaTUYHON  (QYHKIMH.
[Tonoxenue rpaduka KBaApaTUYHOM (YHKIMM B 3aBUCUMOCTH OT €€

kod(durmenTo. Mcnonp3oBanue CBOMCTB KBAAPATUYHON (DYHKITUM JIsl PEIICHUS



3azay.

OO6paTHas NpONOPLMOHAIBHOCTh
y= k
CpoiictBa pyHkiuu ~ X. I'mnep6omna. [IpeacraBienue o0 acCUMIITOTAX.

CreneHHast pyHKIMS € [TOKa3aTeaeM 3

CroiictBa. KyOuueckas mapabomna.

OyHKIMU Y = Vx ., Y= U/ , Y= IXI| Ux cBoiictBa u rpaduku. CreneHHas
(GYyHKIHS C MOKa3aTeaeM cTerneHu oomplie 3.

[TpeoOpa3zoBanue rpadukoB (yHKUIUH: NapajledbHbIM MEPEHOC, CUMMETPHS,
pacTsHKEHUE/CKATHE, OTPAKEHHE.

[IpencraBnenne 0 B3aMMHO OOpATHBIX (PYHKIUSX.

HenpeppiBHOCT (DyHKUMH W TOYKHM pas3pbiBa (yHKIuH. KycouHO 3amaHHbIE
(GyHKUIHU.

[TocnenoBaTeabHOCTH U MPOTPECCUU

Yucnosas IIOCJIEIOBATEIBHOCTb. [Ipumepsl. beckoHeuHble
NOCJIEIOBAaTENbHOCTH.  Apu(dMeTnueckass TIporpeccuss M €€ CBOMCTBA.
['eomerpuueckas nporpeccus. CyMMHpPOBaHUE MEPBBIX WICHOB apU(PMETHUECKON
U TEOMETpUYECKOM mporpeccuil. Cxondmascs TeoOMETpUYecKas IPOTrpeCCHsl.
CyMmMma CXOIALIEHWCS TEOMETPUUYECKOM mporpeccuu. ['apMOHMYECKHHA psI.
PacxonuMoCTh rapMOHUYECKOTO psija.

MeTton maremMaTHuecKOol HMHAYKIHMH, €ro MpUMEHEHHE Jisi BbiBoAa (opmyd,
JI0KAa3aTeJIbCTBA PABEHCTB M HEPABEHCTB, PELICHUS 334 HA JIEJIMMOCTb.

Permrenne TekcTOBBIX 3aa4

3agaun Ha Bce apu(METHUYECKUE NCUCTBUS

Pemenne TekcTOBBIX 3amad apumeTnyeckuM cnocoboM. Vcmnonbs3zoBanue
Ta0JIMILI, CXEM, YEPTEXKEH, IPYrux CPeACTB MPE/ICTABICHUS JAHHBIX MPU PEUICHUU
3a/1a4H.

Pemenue 3aa4 Ha qBUKEHHE, paOOTY, MOKYIIKU

AHanu3 BO3MOKHBIX CUTYallMii B3aUMHOTO pAaCIOJIOKEHUS OOBEKTOB MpPHU UX

JBH)KCHUH, COOTHOIIIEHHUS 00BEMOB BBINOJHSIEMBIX Pa0OT IMPHU COBMECTHOM padoTe.



Pemenue 3a1a4 Ha HAX0XKIEHUE YAaCTH YHCIIA U YKCIIA IO €r0 4acTu

Pemenue 3amay Ha MPOLIEHTHI, J0JM, NIPUMEHEHHE MPONOPLUUNA MPU PEIICHUH
3a/1a4.

Jlornueckue 3anaun

Pemenue norundeckux 3anad. Penenne gmoruyeckux 3ajgad ¢ MOMOIIBIO IpadoB,
TaOJIHUIL.

OCHOBHBIE METO/IbI PELICHHUS 3a7a4

Apudmernueckuii, anreOpaumyeckuid, nepebop BapuaHTtoB. [lepBUuHBIE
NPEACTABICHUS O JPYyruX METoJax penieHus 3agady  (reoOMEeTpUYECKue |
rpapuuecKue MeToIbl).

CratucTrka 1 TEOpUs BEPOSITHOCTEN

Craructuka

TabnuuHoe U rpaduuecKkoe MPEACTABICHUE JTaHHBIX, CTOJIOYAThle U KPYTOBbIE
IyarpamMMmbl, H3BJIEYCHHE HYXXHOM HHpopManuu. JlparpaMMbl paccerBaHUS.
OnucatenbHbIE CTATUCTUYECKUE TTOKA3ATENN: CpelHee apu(PMETUYECKOEe, MEIMaHa,
HauOoNblllee M HauMEHbIIEe 3HAYeHHs] 4YHUCIOBOro Habopa. OTKIOHEHHUE.
Crnyualinble BBIOpOCHI. Mepbl pacceMBaHUs: pa3Max, JUCIEPCUS U CTAHIAPTHOE
oTkyioHeHHe. CBolicTBa cpenHero apudmernyeckoro u aucnepcuu. CiydaiiHas
U3MEHYMBOCTh. 3MEeHUMBOCTH TIpU HU3MEpeHMsX. Pemaromue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEIUYHUHAX.

CrnyyaliHbIe OTIBITHI U CITyYalHbIE COOBITHS

CrnyualiHble ONBITBI (IKCIIEPUMEHTHI), 3JEMEHTapHbIE CIy4alHble COOBITHS
(ucxoasl). BepostHOCTHM dnemMeHTapHbIX cOObITUNA. COOBITUS B CIIy4alHBIX
HKCIIEPUMEHTaX U OJaronmpUsTCTBYIOLINE 3JEMEHTapHble cOObITHA. BepostHocTH
CIly4ailHbIX COOBITUNA. OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Krnaccuueckne BEpOSTHOCTHBIE OIBITHI C HCIOJB30BAHUEM MOHET, KYOHKOB.
[IpencraBnenne coOOBITHII C TOMOIIBIO AuarpamMm Oinepa. [IpoTuBomoI0XKHBIE
coObITHS, OOBEAMHEHHWE W TepeceueHue coObiThil. [IpaBuio  croxeHus
BepositHocTel. Crydaitapiii Be1OOp. HezaBucumbie coObiTusi. [locnenoBaTenbHbie

HE3aBHUCHUMBIC HCIIbITAHHA. HpeJICTaBJ'IeHI/IC OKCIICpUMCHTAa B BHIAC ACPCBA,



YMHOXEHHE BEpPOSATHOCTEH. McmblTaHuss [0 MepBOro ycmexa. Y ClIOBHas
BEPOSATHOCTH. DOpMyJIa IMOJTHON BEPOATHOCTH.

DneMeHThl KOMOMHATOPUKY U UCTIBITaHUs bepHyiu

[IpaBmiio yMHOXXEHHsS, TEpecTaHOBKH, ¢akropuan. CoyeTaHus U YHCIIO
couetanuid. TpeyronpHuk Ilackans m O6uHoM HpioToHa. OmnbITel ¢ OONBIIUM
YHICJIOM PaBHOBO3MOXKHBIX AJIEMEHTAPHBIX COOBITUI. BhIuKciieHe BEpOsSTHOCTEHN B
ONbITaX C NPUMEHEHHEM 3JIEMEHTOB KOMOWHaTtopuku. Mcneitanus bepryim.
VYenex u Heynada. BeposTHOCTH COOBITHI B CepUU MCTIBITaHUM bepHyuu.

['eomeTpuueckas BEpOSITHOCTh

CrnyvaiiHblii BBIOOp TOYKM M3 (UIYphl Ha IUIOCKOCTH, OTpe3Ka W JyTd
OKpy>kHOCTH. CilydaliHbIi BEIOOP YMCIIA U3 YUCIOBOTO OTPE3KA.

CityyaliHble BEJIMYUHBI

JluckpetHas  ciyyalHas BEJIMYMHA U PACHOPEACIICHUE  BEPOATHOCTEM.
PaBHOMEpHOE IHCKpPETHOE paclpeneneHue. l'eoMeTpuyeckoe paclpeneacHue
BeposTHOCTeW. Pacnpenenenue bepnymm. buHOMUManbHOE pacnpenencHue.
He3aBucumble ciydaiinple BenWYuHBL. CII0KEHHE, YMHOXKEHHE CIy4YalHBIX
BEJIMYMH. MaTeMaTH4eCKoe 0KUAHHUE U €r0 CBOMCTBA. Jlucnepcust U CTaHIapTHOE
OTKJIOHCHUE CIIy4alHOW BEJIWYMHBI, CBOMCTBA aAucnepcuu. Jlucrepcuss yucia
yCrlexoB B cepuu ucnbiTaHui bepuymiu. [loHsTHe o 3akoHE OONBIIUX YHCEIL.
N3mepeHnie BeposITHOCTEW U TOUHOCTh u3MepeHus. [IpuMenenne 3akoHa O0NbIINX
Yycel B COLMOJOIMM, CTPaXxOBaHWHU, B 3PABOOXPAHEHHMM, OOECIEUECHUU
0€30MacHOCTH HACENEHUs B UPE3BbIYANHBIX CUTYaLIHSIX.

['eomeTpus

['eomerpuyeckue Gurypol

@urypsl B TEOMETPUM U B OKPYKAIOILIEM MUPE

['eomerpudeckas ¢urypa. BHyTpeHHss, BHENTHSSA 00acTu (QUTYpHI, TPAHUIIA.
Jluauu 1 obnacTu Ha TIOCKOCTU. Boimyknas u HeBbimykias Gurypsl. [lnockas u
HEIUTIOCKasi (PUryphl.

Breimenenne  cBoiicTB  00bekTOB.  DOpMHpOBaHHE  IPEACTABICHHH O

MeTanpeIMETHOM MOHATHH «durypay». Todka, OoTpe3ok, MmpsiMas, JIyd, JJOMaHas,



IJIOCKOCTh, YroJl, OuCCeKTpuca yria © €€ CBOWCTBA, BHJBI YTJIOB,
MHOT'OYT'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cumMmerpusi reomeTpuueckux ¢uryp. LleHTpanbHas cummeTpus
TeOMETPUUECKUX PUTYP.

MHOroyroJbHUKH

MHOroyroinbHuK, €ro 3JIEeMEHTBI U  ero  cBoiicTBa.  [IpaBuibHbIE
MHOTOYTOJIbHUKH. BBINMyKIIbIe W HEBBIMYKJIbIE MHOTOYTOJbHHKUA. CymMMa YTJoB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronsuuk. CymMma yriioB TpeyrojibHuka. PaBHOOEIPEHHBIN TPEyroibHUK,
CBOMCTBA M MpHU3HAKU. PaBHOCTOPOHHUI TpeyrojbHUK. MeaunaHbl, OUCCEKTPHUCHI,
BBICOTHI TPEYTOJbHUKOB. 3aMedaTelibHble TOYKU B TpeyroibHuke. HepaBeHCTBO
TPEYTrOJIbHUKA.

Uetsipexyronpuuku. [lapanmnenorpamm, pomO, MPsSMOYTOJIbHHUK, KBajpar,
Tpanenusi. CBOMCTBa M TPHU3HAKH MapajuieorpaMma, poM0a, MpsSIMOYTOJIbHUKA,
kBagpara. Teopema BapuHboHa.

OKpyX HOCTb, KpyT

Nx s1memeHTsl ¥ cBOMCTBA. XOp/Ibl U CEKYIIUE, NX CBOWCTBA. KacarenbHbie U UX
cBolicTBa. lleHTpanbHbIE W BIUCAHHBIE YIVIBl. BIucaHHblE W OIKMCAHHBIC
OKPYKHOCTH JI1 TPEYrOJIbHUKOB. BIMCaHHBIE W OMHCAHHBIE OKPY>KHOCTH MJISI
YETBIPEXYTOJIbHUKOB. BHEBNIMCAHHBIE OKPYKHOCTH. PagukanbHas oCh.

®durypsl B mpocTpancTse (00beMHbIE Tea)

MHoOrorpaHHuK M €ro »3JIeMeHTbl. Ha3BaHusd MHOTOTPAaHHUKOB C pPa3HbIM
MOJIOKEHUEM U KOJMYECTBOM rpaHeil. [lepBuuHbIe NMpeaCcTaBIeHUs O NUpaMHaax,
napajienenunenaax, npusMax, chepe, mape, MUIMHIPE, KOHYCE, UX dJIEMEHTaX U
MIPOCTENIINX CBOMCTBAX.

OTHOIEHUA

PaBenctBo Quryp

CBOICTBa U MPU3HAKK PABEHCTBA TPEYTOJbHUKOB. J[OMOJIHUTEIbHBIE PU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB. [Ipu3HaKu paBeHCTBA MapaAIIIEIOTPAMMOB.

[TapayuteIbHOCTE MPAMBIX



[Ipu3Haku W CBOWCTBA NapAJUIENbHBIX MNPSAMBIX. AKCHOMa MapajuieIbHOCTH
EBknupa. IlepBuuHble NpPEnCTaBICHUS O HEEBKIMAOBBIX TeOMETpusix. Teopema
Qarneca.

[leprieHIUKYISIPHBIC IPSIMBIC

[Ipssmoii yron. Ilepnenaukynsp kK npsamoil. CepelWHHBIM MEPHIEHIUKYISAP K
orpe3ky. CBOWCTBA M NPU3HAKKA NEPHEHAUKYISAPHOCTH MpsAMbIX. HakioHHBIE,
IIPOEKIIMU, UX CBOMCTBA.

[TomoOue

[TponopumonansHeie  OTpe3ku, mnojodue ¢uryp. [logoOHBIE TPEyroabHUKH.
[Tpu3Haku nogo0ust TpeyroabHUKOB. OTHOIICHHE IIOIA ! TOT00HBIX (UTyYp.

B3auMHoe pacronokeHne npsMoil U OKpY>KHOCTH, ABYX OKPY>KHOCTEM.

W3mepeHus 1 BBIYUCICHUS

BennuuHnsl

[Tonarue Benuuunsbl. Inuna. U3Mepenne nnuHbl. ENMHIB ©3MEPEHHUS 1JIUHBI.

Bemnunna yrma. I'pagycHas mepa yrina. CMHYC, KOCHHYC M TaHI€HC OCTpPOIO
yTJla NPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tondarue o momaau MIOCKON (GUryphl U ee cBoiicTBax. M3MepeHue miomaaei.
EnuHuibl uamMepeHus miomaim.

[IpencraBinenne 00 oOBEME MPOCTPAHCTBEHHOW (UTYyphl U €ro CBONCTBax.
N3mepenne oobema. Enqunuiibl uamepenust 00beMoB.

N3mepeHns 1 BBIUUCICHHS

NHCTpyMEHTBI 11 UBMEPEHUH U TOCTPOCHUI; N3MEPEHNE U BBIUMCIICHHUE YIJIOB,
JUIMH  (pacCTOSIHUM), TUIOLIAACH, BBIYMCIEHUE BJEMEHTOB TPEYrOJbHUKOB C
WCIOJIb30BaHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUU. Ilmomanu. Popmyiisl
IUIOIIAIA TPEYroJIbHUKA, MapajulelorpaMMa M €r0 YacTHBIX BHUJAOB, TpamneLuU,
dbopmyna ['epona, hopmysna MmIomaaMd BRITYKIOTO YETHIPEXYTOJbHUKA, (DOPMYIIBI
JUIMHBI OKPYKHOCTH M IUTOIIAaM Kpyra. Ilnomanas KpyroBoro cekropa, KpyroBoro
cermeHTa. [lnomans NpaBUIBHOIO MHOTOYTOJIbHUKA.

Teopema  Iludaropa.  IludaropoBer  Tpoitku.  TpUTOHOMETpHUECKHE

COOTHOIIIEHHSI B MPSMOYTOJIbHOM TpeyroibHuKe. Tpuronomerpuueckue QyHKIUH



TYHOro yIJIa.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenue tpeyronbHUKoOB. Beruncinenue yrios. BelaucieHue BbICOTHI, MEUAHBI
U OuccekTpuchl TpeyroipHuka. OprorpeyronbHuk. Teopema IItonemes. Teopema
Menenas. Teopema Yessl.

Paccrosnus

Paccrostnue mexny toukamu. PaccrosHue oT Toukm 1o npsMou. PaccrosHue
MEXy hUrypamu.

PaBHOBeNHMKHE U PAaBHOCOCTABJICHHBIE (PUTYPHI.

CpoiicTBa (aKCHMOMBI) JJIMHBI OTPE€3Ka, BEJIMYMHBI yIia, IUIOMAId U o0beMa
burypsi.

['eomeTpruecKkre MoCTpOCHUs

['eoMeTpuyeckne NOCTPOCHMS JUIsl WJUIFOCTPALMM CBOMCTB T€OMETPUYECKHUX
uryp.

HNHcTpyMeHTSI U1t nocTpoeHuit. Llupkyns, TnHEnKa.

[Tpocreiimre MOCTPOEHUS] MUPKYJIEM U JUHEHKOM: MOCTPOEHUE OUCCEKTPUCHI
yria, NepIeHIUKYJspa K MPsMOi, yriia, paBHOrO IaHHOMY.

[TocTpoenue TpeyroJIbHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM H YIIIy MEXIY
HUMH, CTOPOHE U JIBYM IPUJIEKAIIUM K HEW yIilaM, IO IPYyTUM 3JIEMEHTaM.

Jlenenune oTpe3ka B JaHHOM OTHOILICHUH.

OCHOBHBIE METOJIbl PELIEHUS 3a/lad Ha MOCTPOEHHE (METOJ TeOMETPUUYECKUX
MECT TOYEK, METOJ NapajyiebHOr0 IepeHoca, METOJ CHUMMETPUHU, METO[
noaooust).

Orarbl peleHus 3a1a4 Ha IOCTPOCHHUE.

['eomeTpuyeckue nmpeoOpazoBaHUs

[IpeoOpazoBanms

[IpencraBiaenne O  MEXIPEAMETHOM  MOHATHH  «IIPeoOpa3oBaHHE».
[IpeoOpa3zoBanust B Marematuke (B apudmeTuke, airedpe, TreoMeTpUYECKUe
npeoOpa3oBaHus).

JIBH>KEHUSA



OceBass W MEHTpajdbHAs CHMMETPUH, TOBOPOT M TapaJJICIbHBIA MEPEHOC.
KoMOunHanmy a1BrMKEeHN Ha INIOCKOCTU M UX CBOMCTBA.

[Tonobue kak mpeoOpa3oBaHue

['omoteTns. ['eomerpudeckue mpeoOpa3oBaHUsI KaK CPEICTBO JOKa3aTeIbCTBA
YTBEPKJICHUM U PEIICHUS 3a/1a4.

BekTopbl 1 KOOpAUHATHI HA TUIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, MACHUCTBUSA HAJl BEKTOpAMH, KOJUIMHEApHBIE BEKTOPHI,
BeKTOPHBIM  0a3uc, pasloKeHWEe  BEKTOpa IO  Oa3WCHBIM  BEKTOpaM.
EAvHCTBEHHOCTh pa3ioKEHUSI BEKTOPOB IO 0a3UCy, CKAISIPHOE MPOM3BEICHUE U
€ro CBOMCTBA, UCIOJIb30BaHUE BEKTOPOB B (hU3HKE.

Koopaunatsr

OCHOBHBIE TIOHSTHS, KOOPJWHATHI BEKTOpPA, PACCTOSHHE MEXKAY TOYKAMHU.
KoopnuHatel cepetuubl 0Tpe3ka. Y paBHEeHUS QUTyYD.

[IpumeHneHre BEKTOPOB M KOOPAMHAT JIJIsI PEIICHHSI TEOMETPHYCCKUX 3a/1a4.

Addunnas cucrema koopnauHat. Paguyc-Bektopsl Touek. LleHTpouna cuctembl
TOYCK.

Hcropus Mmarematuku

Bo3HuKHOBEHHE MaTeMaTWKU KakK HayKH, dSTanbl ee pa3BuTusi. OCHOBHBIC
pasiensl MaTeMaTHKH. Beimaromuecss MaTeMaTHKA U UX BKJIAJ B pa3BUTHE HAYKH.

beckoHedHOCTh MHOXKECTBA MPOCTHIX uuces. Yucima u UIMHBI OTPE3KOB.
Panmonanbubeie uncna. IloTpeOHOCTh B uppanMoHalbHbIX 4Yuciax. I[llkona
[Tudaropa

3apoxaenne anreObpel B Hempax apudmernku. An-Xopesmu. Poxnenue
oykBenHout cumBoiuku. II. depma, ®. Buer, P. Jlekapt. McTopus Bompoca o
HaXOXJeHUU (PopMyJl KOpHEHW anreOpandecKux ypaBHEHHM cTeneHed, OOJIbIINX
yeteipex. H. Tapranbs, . Kapnano, H.X. AGens, 3.I'anya.

[TossBIeHne MeToaa KOOPJIWHAT, MO3BOJISIONIETO TEPEBOIUTH NCOMETPUUYECKHEC
o0BeKkThl Ha s3bIK anreOpel. [losBnenue rpadukoB (yukmumit. P. [ekapr, II.

®epma. [Ipumepsl pa3IMUHBIX KOOPAUHAT.



3amaua Jleonapmo [Muzanckoro (dubonawun) o kponukax, yucia OuOOHAYYH.
3amava o maxmaTHou Jocke. CXOAMMOCTh TEOMETPUYECKON TPOrPECCHH.

HcToku Teopun BEpOSITHOCTEN: CTPAXOBOE JIEN0, a3apTHbIe urpel. I1. depma, b.
[Tackane, 4. bepnymnu, A.H. Koimmoropos.

Ot 3emnenenus k reomerpun. [Iudarop u ero mxoina. @anec, Apxumen. [Inaton
u Apucrorens. [locTpoeHue NnpaBUIBHBIX MHOTOYTOJBHUKOB. TpHCCEKIMS yTIa.
KBagparypa kpyra. YaBoenue ky0Oa. Hcropuss umcia m. 30JI0TOE€ CEUYEHUE.
«Hauanay» EBxnuaa. JI. Ditnep, H.U. Jlo6auesckuii. UcTopus nsaroro nocrymnara.

['eomeTpuss M UCKycCTBO. ['eoMeTpryecKue 3aKOHOMEPHOCTH OKPYKAOLIErO
MUpa.

ActpoHomust U reomerpuss. UTo M Kak y3Haiu AHakcarop, JparocheH u
Apucrapx o pasmepax Jlynsl, 3emnu u Connua. Paccrosinust ot 3emnu 10 JIyHbI 1
Connua. M3mepenue paccrosiHus oT 3eMiu 10 Mapca.

Ponp poccuiickux ydeHbIX B pa3Butun Marematuku: JI.Oimep. H.H.
Jlo6auesckuii, I1.JI. Ueonimes, C. KoBanesckas, A.H. Konmmoropos.

Martematuka B pasButuu Poccuum: Iletrp |, mkoma wMaremaruyeckux W
HAaBHUrallKMX HayK, pa3BuTHe poccuiickoro ¢uota, A.H. Kpsuos. Kocmuueckas

nporpamMa u M.B. Kenpi.

TemaTHuyeckoe NVIAHUPOBAHHUE 110 MAaTEMATHKeE S KJIace

§ Tema ypoka Kon-60 uacos
YpoKa
I'nasa 1 18
Hamypansusie yucna
1,2 $1 P50 namypanvnuix yucen 2
3-5 §2. Hudgpuol. /lecamuunas 3anucoy HamypanoHbix yucer 3
6 §3. Ompesox. /[nuna ompesxa. Jlomanas 1
7 Bxoonaa konmponvnas paboma 1
8 §3. AHanuz KoHmpoabHOU pabomol. 1
Ompesox. /[nuna ompesxa. Jlomanas
9-10

§4. IInockocmo. llpsamas. Jlyu 2




11-13 e Hlxana. Koopounamuuwiii 1yy 3
14-16 $o. Cpasnenue HamypanbHvlx Yuce 3
17 $1-§6 Obobwenue u cucmemamusayust 3HAHULL 1
18 §1-56 Konmponsnaa pavoma Ne 1 «Hamypanvuwvie uucna) 1
I'nasa 2 Cnooswcenue u gpluumanue 32
HAMYPaipbHbIX Yuces

19 §7. Ananuz konmpoavrou pabomsi Nel. Cnooicenue 1

Hamypanvrvlx yucen. Ceolicmea ciodicenus
20-22 $7. Cnoorcenue namypanvuwix yucen. Ceolcmea cioxcenus 3
23-26 $8. Bviuumanue namypanoHulx uucen 4
27-29 $9. Yucnosvie u Oykeennvie gvipasicenus. Popmynvi 3
30 §7-89 | Konmpononas paboma Ne 2 «Cnoscenue u eviuumanue 1

HAMYpPAnNbHBIX YUCEq)

31 $10. | Ananuz KOHmMpobHOU pabomuel Ne2. Ypaenenue 1
32-34 $ 10. Ypasnenue 3
35-36 $11 Yeon. Obosnauenue yenoe 2
37-40 $12. | Buow yenos. Mzmepenue yenoe 4
41-42 S$13. MHnozoyzonvruku. Pagnvie gpucypol 2
43-45 §14. TpeyzonbHuk u e2o 6uobl 3

46-48 §15. IpsamoyzonvHux. 3
Ocob cummempuu gpueypol
49 $10-§15 Obob6wenue u cucmemamusayus 3HAHULL 1
50 §10-§15 | Konmponvnaan paboma Ne 3 «Ypasnenue. Yzon. 1
Mmuozoyzonvnukuy
I'nasa 3 Ymnoorcenue u denenue 36
HAMypaibHbIX Yuce
51 §16. Ananuz konmponvbHot pabomul Ne3. Ymmnoowcenue. 1
IlepemecmumenvbHoe C80UCMEO YMHOICEHUS
52-54 §16. Ymnoorcenue. Ilepemecmumensvroe c60ticmeo yMHOINCEHUS
55-57 §17. Couemamenvnoe u pacnpedenumenvHoe c80UCMEa 3
YMHOICEHUS.
58-63 §18. | Terenue 6
64-66 $19. | Henenue c ocmamxom 3

67 §20. Cmenens yucna 1
68-69 §20. Cmenenv yucna 2

70 Konumponvnas paboma Ne 4 «Ymnoorcenue u denenue 1

HAMypanipHbIX Yucea)
71 §21. Ananuz koHmpoavHot pabomui Ne4. 1
Inowaos. Ilnowads npamoy2onbHUKa
72-74 §21. | Miowaow. Miowadw NPAMOY20/IbHUKA 3
75-77 §22. Ipsmoyzonvuwiti napannenenuned. Iupamuoa 3




73-81 §23. O0vém npsamMoy201bHO20 Napaiieienuneod 4
82-84 §24. Kombunamopnuie 3aoauu 3
85-86 | §2/-924 Obobwenue u cucmemamu3ayus 3HaAHUL 2
Koumponvnan paooma Ne 5 «/[enenue c ocmamkom.
87 ITnowaow npamoyzonsnuka. Ipamoyzonvholii 1
napannenenuneo u e2o 00vem. Komounamopnwie 3a0auu)
I'nasa 4. OovikHOBEHHBIE OPOOU 18
83 §25. Ananuz konmponvnou pabomsi Ne 5. [lonamue 1
00bIKHOBEHHOU OpoOU
89-91 §25. | Monsmue o6wixnosennoii opobu 3
92-94 § 26. Ilpasunvnvie u nenpasunvhvie Opoou. Cpasnenue opodetl 3
95-97 §27. Croorcenue u sviyumanue opooeti ¢ 00UHAKOBbIMU 3
3HaMeHamenamu
98 §28. pobu u denenue HamypanbHbIX yucel 1
99-103 §29. Cmewannusvie yucna 5
104 §25-929 Obobwernue u cucmemamuzayusi 3HaAHUU 1
105 Konumponvnaa paboma Ne 6 «Oo0vikH08eHHbIE OPOOU) 1
I'naesa 5. /lecamuunsvie opoou 66
106 § 30. Ananuz konmpoavhot pabomwsi Ne 6. [Ipedcmasnenue o 1
decAmuynbiX Opoosx
107-109 § 30. Ilpeocmasnenue o oecamuynvix Opoosx 3
110-112 §31 CpasHenue decamuunvix opobeti 3
113-115 §32. Oxpyenenue uucen. Ilpuxuoxu 3
116-120 §33. Crooicenue u sbiyumanue 0ecamuyHvlx opoodei 5
Konmponvnana paooma Ne 7 «llonamue o decamuyunoii
121 opoou. Cpagnenue, oKpyznenue, c10)4ceHue u ebluumanue 1
decAmuUHbIX Opoodell »
122 §34. Ananus konmponvrou pabomi Ne 7. 1
Ymnoorcenue oecsimuunvix opooet
123-127 §34. Ymnoorcenue oecaimuyunvix opooet 5
128-136 §35. | Henenue decamuunvix opobeti 9
137 Konmponvnaa paooma Ne 8 « Ymnooswcenue u oenenue 1
decAmMUYHbIX OPooeil»
138 § 36. Ananuz konmponvrou pabomur Ne 8. 1
Cpeonee apugpmemuuecxoe. Cpeonee 3Hauenue 8eIULUHbBL
139-140 § 36. Cpeonee apugpmemuuecxkoe. Cpeonee 3HaueHue 8eUUUHBL 2
141-144 §37 IIpoyenmui. Haxoowcoenue npoyenmog om uucia 4
145-148 §38 Haxoorcoenue uucna no e2o npoyenmam 4
149-150 | §36-938 Obobwenue u cucmemamusayus 3HAHULL 2
151 Koumponsnan paboma Ne 9 «Cpeonee apugpmemuueckoe. 1

Ilpouenmur»




152 $1-§39 Ananuz konmponvroi pabomot Ne 9. 1
Hamypanvnvie uucna u wxanol.
153 $1-§39 | Croocenue u sorvumanue HamypanibHuIX Yuce 1
154 $1-§39 | Viunoorcenue u denenue HAmMypaibHblX Yucer 1
155-156 | §1-§39 | Mnowaou u o6vemv 2
157 $1-§39 | Obviknosennvie opobu 1
158-160 | §1-939 | Croowcenue u epruumanue O0pobell u cMeuarHHbIX Yucei 3
161-164 | §1-839 | Cuoorcenue u evruumanue decsimuurvix opobeti 4
165 §1-§39 Hmoeosas kombunuposanuas KOHmMpoIbHAs paboma 1
166-169 | §1-939 Ymnooicenue u oenenue decsimuunvix opooeii 4
170 3axnouumenvhsiii ypok. [loosedenue umozos 1
BCET0: 170
TemaTHueckoe IJIAHUPOBAHME IO MaTEMAaTUKE 6 xuacce
Ne § Tema ypoka Koa-Bo 4acos
YPOKa
I'nasa 1. 17
JleIMMOCTh HATYPAJIbHBIX YHCell
1-2 § L. [enurenu u KpaTHble 2
3-5 § 2. [Ipuznaku genumoctu Ha 10, Ha 5 1 Ha 2 3
6 § 3. [Ipu3naku genumocty Ha 9 1 Ha 3 1
7 § 3. [Ipusnaku genumocty Ha 9 1 Ha 3 1
8 § 3. [Ipu3naku genumocty Ha 9 1 Ha 3 1
9-10 § 4 [TpocThie U cocTaBHBIE YUCIIA 2
11-13 §5. HauGonpmmii o0mmuit nenureins 3
14-16 § 6. Haumensiiee oOriee kpaTHOe 3
17 §1-§6 KonrponbHas pabota Ne 1 «JlenMMocTh HaTypalbHBIX 1
qHCeI»
I'maBa 2. 38
OO0bIKHOBEHHBbIE IPOOH
18 §7. Ananu3 KOHTpoJbHOM paboTsl Ne 1. OCHOBHOE CBOHCTBO 1
Ipoou
19 §7. OcHOBHOE CBOMCTBO ApOOH 1
20 §8. Cokparmienue apo6eit 3
21-24 §9. [TpuBenenue npobeii k oOemMy 3HameHaTento. CpaBHEHHUE 4




npoOei

25-29 § 10. CroxeHue ¥ BRIUUTaHHUE Ipooei 5

30 §7-§10 | Konrpoannasi padora Ne 2 «Cio:kenune u BIMMTaHHE 1

Apooei»

31 §1L. | Amamms KOHTPOJIBbHOH paboTsl Ne 2. YMHO)eHHe qpo0eit 1
32-35 §11. | VmuOxenue apoGeit 4
36-38 § 12. | Haxoxnenne JpoOu OT Yucia 3

39 §11-§12 KonTpoJsbHas pabora Ne 3 «YMHOxKeHHE 1p0OeiD 1

40 § 13. AHanu3 KOHTPoJIbHOM paboThl Ne 3. B3aumHo 0OpaTHbie 1

qucaa
41-45 § 14| Nenenne npoGeii 5
46-48 § 15, | Haxoxnenne uncna o 3Hauenno ero apoOu 3

49 § 16. [TpeoOpa3oBaHue OOBIKHOBEHHBIX IpO0Ei B AeCATUUHBIE 1

50 §17. | Beckoneunsie HNEPUOANYECKUE JECITUUHBIE JPOOU 1
51-52 § 18. | Hecstuunoe npuOImKeHne 0ObIKHOBEHHOM Apo0Ou 2

53 §13-§18 KonTpoabsnas padora Ne 4 «/lenenue apoodeii» 1

I'nasa 3. 29
OTHOLIECHNS ¥ IPONIOPLUH

54 §19. | Anamus KOHTPOJIbHOH paboTsl Ne 4. OTHOIIEHHS 1

95 §19. | Ornowenns !
56-60 § 20. IIponopuuu 5
61-63 § 21. [TpoLieHTHOE OTHOIIEHKE ABYX YUCEIN 3

64 §19-§21 Kontpoabnas padora Ne 5 «OTHOMIEHHS U TPONIOP UM 1

65 § 22. AHanu3 KOHTpoJIbHOI paboTel Ne 5. [Ipsmas u oOpatHas 1

IPONOPLUHOHAIIbHBIE 3aBUCUMOCTH
66 § 22. [Tpsimast 1 0OpaTHasi MPONOPIMOHATBHBIE 3aBUCUMOCTH 1
67 § 23. Jlenenue yncia B JaHHOM OTHOLIECHUH 1
MoHuTOpUHTOBas padoTa ¢ 3j1eMeHTaMHU 3aJaHu i

68 00513aTeJIbHOT0 PErHOHAJIBLHOIO JK3aMeHa 3a 1 yueOHoe 1

noJjyrojaue

69 § 23. AHaiu3 KOHTPOJIbHOM paboThl. JleneHue yncia B JAaHHOM 1

OTHOIICHU!U
70-71 § 24. OKpyKHOCTb U KPYT 2
12-74 §25. | Nuuna okpyxHocTH. [Inomanp kpyra 3

75 § 26. [MunuHap, KOHYC, MIap 1
76-78 §27. JnarpaMmbl 3
79-81 § 28. Crnyyaiinbeie coObITHS. BeposSTHOCTD ClydyaifHOro COOBITHS 3

KonTpouabsnas padora Ne 6 «IIpsimasi u oOpaTHasn
82 §22-§28 NPONOPUHMOHAIbHBbIE 3aBUCUMOCTH. OKPY’KHOCTH H KpPYT. 1

BeposiTHOCTD CJIy4aiHOTO COOBITHS




I'nasa 4. 72
PanuoHaJIbHBIE YHCJIa U AeHCTBUS HAJ HUMH
83 § 29. AHanu3 KOHTPoIbHOI paboThl Ne 6. [lonoxkuTenbHble U 1
OTpULIATENIbHbIE YHCIIa
84 §29. | Monoxurensusie 1 OTpHLIaTEIbHBIE YKCIIA 1
85-87 § 30. KoopaunarHas npsimast 3
88-89 §31. [enble uncna. PannonaibHbIe yncia 2
90-92 § 32. Mopynp yncia 3
93-96 §33. CpaBHeHue uncen 4
97 §29-§33 | Konrpoupnas padora Ne 7 «PannoHajibHbIe Yncia. 1
CpaBHeHHe palMOHAJIBHBIX YHCED)
08 § 34. AHanu3 KOHTpoJIbHOM paboTel Ne 7. CroxeHue 1
palOHaIbHBIX YUCEI
99-101 § 34. CroxeHue palMoHaIbHbIX YUCE 3
102-103 §35. | Coitcrea cnoxenns palOHAIBHBIX YHCEIl 2
104-105 §36. | Borunranue palOHaIbHBIX YUCEI 2
106 §34-§36 KonTpoJsbnas padora Ne 8 «CiioskeHne u BbIYUTaHUE 1
PALMOHAJIBHBIX YHCEI»
107 §37 AHanu3 KOHTPOJIbHOM paboTel Ne 8. YMHOKeHMe 1
palMOHAJIbHBIX YUCEI
108-110 §37 YMHOKEHNE pallMOHAIBHBIX YHCEN 3
111-113 §38 CBolicTBa yMHOKEHHSI PAllUOHAIBHBIX YUCEI 3
114-118 §39 Koadduuuent. PacnpenenurenbHoe CBONCTBO YMHOXKEHHUS 5
119-121 §40 Jlenenue panMOHaIbHBIX YUCEI 3
122 §37-§40 KonTposbHnas padora Ne 9 «YMHOKeHMe U 1eJIeHUe 1
PALHMOHAJIBHBIX YHCEI»
123 §41 Amnanu3 KOHTpoJIbHOU paboThl Ne 9. Pemenne ypaBHeHn
124-127 §41 Pemenue ypaBHeHUI 4
128-133 §42 Pemenue 3aga4 ¢ moMoIIbO ypaBHEHUI 6
134 §41-§42 KonTposbnas padora Ne 10 «Pemenune ypapHenuii u 1
3a/1a4 ¢ IOMOIUbI0 YPABHECHUID)
135 §43 AHanu3 KoHTposibHOM paboTel Ne 10. [lepnenukynspHbie 1
psIMbIE
136-137 §43 [TepnieHauKyIApHBIE IPSIMBIE z
138-140 §44 OceBas U LICHTpaIbHAsE CHMMETPHH 3
141-142 §45 [TapamnenpHbIe IPsIMBIE 2
143-145 §46 Koopaunarnas minockoctsb 3
146-148 §47 ['paduku 3
KonTpoubsnas padora Ne 11 «Ilepnenaukynsipabie u
149 §43-§47 napaJjieibHblie npsimblie. KoopauHaTHas J10CKOCTb. 1

rpapuxkm»




IToBTOpEeHHNe N cUCTEeMATH3ALMA 19
y4eOHOro MmaTepuajia
150 §1-§47 AHnanu3 KoHTposbHOM padoTel Ne 11. IToBTopenue kypca 6 1
Kjacca
151-154 | §1-847 | Mosropenue kypca 6 kacca 4
155 §1-847 | Aroromasn KOMOHMHHPOBAaHHAsI KOHTPOJIbHasi padoTa 1
156 §1-§47 AHanu3 UTOroBoil KOHTPOJIbHOH paboThl. [loBTOpEHUE Kypca 1
6 Kiacca
157-170 | §1-§47 IToBTOpEHUE Kypca 6 Kiacca 12
BCEI'O: 170
TemaTuueckoe MIaHUpoBaHue ajaredpa 7 Kiaacc
No Tema KoaunuectBo
n/n 4yacos
1 IToBTOpEHNE H3Y4YEHHOIO B 5-6 Ki1accax 8
2 Maremarnueckuil s136IK. MareMaTnueckast MOJEIb 11
3 Jlunelinas GyHKIUSA 12
4 CucreMsl IByX JIMHEWHBIX YPABHEHUH C IBYMs 11
[IEPEMEHHBIMU
5 CreneHb ¢ HaTypaJIbHBIM IIOKA3aTeIeM 8
6 Opnnowiensl. Onepanyy Haj OJHOWIEHAMU 9
7 MHuorounensl. Oniepanuu HaJl MHOTOYJIEHAMH 16
8 PaznoxeHre MHOTOWICHOB HA MHOKUTEITH 18
9 DyHKIMA y=X" 7
10 O6o0matoriee MOBTOPEHUE 2
Utoro 102
TemaTnueckoe nIaHUpPoBaHue ajaredopa-8
Ne Tema KonauuecrBo
n/n 4acoB
1 Anrebpanyeckue 1poou 21
2 18

OyHKIUA Y= JX .Caoitctsa KBaJIpaTHOTO KOPHS

18
3 KBanpatnunas Gynkuus. OyHkuus y= K
X




4 KBanparHble ypaBHEHUS 21
S) Hepasencrsa 15
6 [ToBTOpeHMe 9
Htoro 102
TemaTuyeckoe MIaHUPOBaHUe ajredopa 9 Kiacc
Ne Tema KoimmuecTBo
n/n 4acoB
1 [ToBTOpEeHue Kypca 7-8 kiacca 7
2 PannonasibHble HEpaBEHCTBA U UX CUCTEMBI 15
3 Cucremsl ypaBHeHUN 14
4 Yucnosble QyHKIUU 24
5 [Iporpeccun 19
6 DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHN 10
BEPOATHOCTEM
7 O06o06maroriee TOBTOPEHHUE Kypca anreOpsl 3a 9 13
KJ1acc
Htoro 102
KanengapHo-teMaTuyecKkuii JIaH y4e0HOI0 npeamMera
«'EOMETPUS» 7 kanace.
Ney Tema ypoka Koa-Bo
poKa 4acoB
1. [Ipsimast 1 OTPE30K 1
2. JIyu u yron 1
3. CpaBHEHHUE OTPE3KOB U YTIIOB. 1
4. H3mepeHne oTpe3KoB. 1
5. Pemienue 3a1au o reme «M3mepeHue oTpe3KoB» 1
6. W3mepenue yrios 1
7. CMexHBIE U BEPTUKAIBHBIE YTJIbI 1
8. [eprieHIUKYISIPHBIE TIPSIMBIE 1




9. Pemenue 3anau. [TonrotroBka k KOHTPOJILHON padboTe 1

10. Kontponbnas padora Nel o reme «OCHOBHBIE CBOMCTBA 1
NPOCTEUIINX reoOMeTprudecKux Guryp. CMexHbIE U
BEPTUKAJIBHBIE YTIIBI»

11. AHanun3 KOHTPOJIbHOHM paboTsl. PaboTta Hax ommOkaMu 1

12. TpeyroabHHUK. 1

13. [TepBbIit mpU3HaK paBEeHCTBA TPEYTOJIBLHUKOB. 1

14. Pewenne 3a1a4 Ha IpUMEHEHUE NIEPBOTO IIPU3HAKA 1
PaBEHCTBA TPEYTOJIbHUKOB.

15. Menuanbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJIbHHUKA 1

16. CaoiicTBa paBHOOEIPEHHOTO TPEYTOJIbHUKA 1

17. Pemenue 3amay no reme «PaBHOOCIPEHHBINM 1
TPEYTOIBLHUK

18. Bropoii npu3Hak paBeHCTBa TPEYroJIbHUKOB 1

19. Pemienue 3a1au Ha IpUMEHEHUE BTOPOTO MPU3HAKa 1
paBEeHCTBA TPEYTOJIbHUKOB

20. Tpetuit npu3HAK paBEHCTBA TPEYTrOJILHUKOB 1

21. Pemenue 3aga4 Ha NpUMEHEHUE TPU3HAKOB PABEHCTBA 1
TPEYroJbHUKOB

22. OKpy>XKHOCTb 1

23. [Tpumepsl 3a/1a4 Ha TOCTPOECHUE 1

24, Pemenue 3aay Ha mocTpoeHue 1

25- Pemienue 3a1au Ha IpUMEHEHUE MTPU3HAKOB PABEHCTBA 5

29 TPEYrOJIbHUKOB

30. Konrtponbnas padora Ne2 o teme «TpeyronbHUKI» 1

31. AHanu3 KOHTPOJIbHOM paboTel. PaboTa Hax ommbOkaMu 1

32. [Tpu3HakK mapaieIbHOCTH MPSMBIX 1

33. [Tpu3Haky napauIeIbHOCTU NPSIMBIX 1

34. [TpakTyeckue crocoObl HOCTPOSHUS MapaIEIbHBIX 1
PSMBIX

35. Pemenue 3amau o teme «lIpu3Haku napaiienbHOCTH 1




IIPSIMBIX)

36. AKcroma mapajuieIbHBIX TPSIMBIX 1
37. CBoiicTBa mapaylICIbHBIX MPSIMBIX 1
38. CBoiicTBa mapajieIbHBIX MPSMBIX 1
39-40 Pemenue 3ama4 no teme «llapannensHbie TpSIMBIC) 2
41-42 Pemenue 3amay no teme «llapamienbHbie mpsMbie» 2
43. [ToaroToBKa K KOHTPOJIBHOM paboTe 1
44, KonTponbnas padorta Ne3 mo teme «[lapannensHbie 1
IPSIMBICY
45. AHanum3 KOHTPOJIbHOHM paboTsl. PaboTta Hax ommOkaMu 1
46. CymMa yTiioB TpeyrojabHHUKA 1
47. CymMmMa yriioB TpeyroyibHHUKa 1
48. COOTHOIIEHUS MEX]y YIJIaMU U CTOPOHAMU 1
TPEYroJibHUKA
49. COOTHOILIEHUS MEX]y YIJIaMU U CTOPOHAMU 1
TPEYroJibHUKA
50. HepaBeHcTBO TpeyronbHHUKa 1
ol. Pemenue 3amau. [TonroroBka k KOHTPOJIBLHON padoTe. 1
52. KonTponbnas padota Ne4 no teme «Cymma yrioB 1
TpeyroibHuKa. COOTHOIIEHHE MEXY yIIIaMU B YTIaMU
TPEYroJbHUKA
53. O00011eHre U cCUCTEMATU3ALMS 3HAHUH 110 TJIaBe 1
54-55 [TpstMmoyTONBbHBIE TPEYTOJIBHUKH U HEKOTOPBIE UX 2
CBOMCTBA
56. [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX TPEYTOJLHIUKOB 1
57. ITpstmoyronbHbIN TpeyroyibHUK. Pemenue 3anay 1
58. Paccrosnue ot Touku 1o npsimoil. Pacctosnue Mexy 1
napauieTbHBIMU PSIMBIMU
59 [TocTpoeHne TpeyrosbHUKA 110 TPEM JIEMEHTaM 1
60. [TocTpoeHHe TPEYTONBHHUKA TI0 TPEM IJIEMEHTaM 1
61. ITocTpoeHne TpeyroybHUKA IO TPEM 3JIEMEHTAM. 1




Pemenue 3amau

62. Pemenue 3amay Ha mocTpoeHUE 1

63. Kontponbnas padota Ne5 o teme «IIpsiMmoyronbHbIN 1

TpeyroiabHuK. [locTpoenue TpeyroibHUKa 110 TpEM

DIIEMEHTaM

64. AHanm3 KOHTPOJIBHOM padoThl. PaboTa Ham ommbOkamMu 1
65-67 HrtoroBoe moBTOpEeHME 3
68 KonTponbuas padota Ne 6 1

KanengapHo-teMaTuyecKuii JIaH y4e0OHOI0 NpeaMera

«'EOMETPUS» 8 kiacc.
Ne Tema ypoxka Koa-Bo
ypoka 4acoB
1-2 IToBTOpEeHUE 2
3 MHOTOYTOJIBHUK 1
4 MHoroyronsHuk. YeTbIpexyrojabHUK. 1
5 [Tapamnenorpamm 1
6 [Tpu3Haku mapaiesorpaMma 1
7 Pemenue 3agau no reme «Ilapatenorpamm» 1
8 Tpanernus 1
9 Teopema daneca 1
10 3amaun Ha TOCTPOEHUE 1
11 IIpsAMOYTOIBHUK. 1
12 Pom6. KBanpar. 1
13 Pemenue 3anau 1
14 OceBast ¥ IEHTpAJIbHAsE CHMMETPHS 1
15 Pemenne 3amau 1
16 Konrponsnas padora Nel mo teme «HeTbIpexyroabHUKI» 1
1

17 [Tnomane MHOTOYroJIbHUKA.




18 [Tnomane npsIMOYroJIbHUKA 1
19 [Inomane napamnenorpamma 1
20 [Tmomaaer TpeyroiapbHUKa 1
21 [Tmomaae TpeyroapHUKa 1
22 [Tmomaae Tpaneuuw. 1
23-24 Pemenue 3ama4 Ha BEIYHUCIIEHHUH IIJTOMIAIEH 2
25 Teopema [Tudaropa. 1
26 Teopema oOpatHas Teopeme [Tudaropa. 1
27 Pemenue 3anau 1
28 Pemenue 3anay. 1
29 KoHntpoinbhas padora Ne2 o teme«l omaasy» 1
30 OmnpeneneHne moT00HBIX TPEYTOJIBHUKOB. 1
31 OTtHoleHue mIomazae Mmogo0oHbIX TPEYrOJIbHUKOB. 1
32 [TepBblit mpU3HAK 10/100US TPEYTOJIHHUKOB. 1
33 [TepBblii mpu3HaK 0100MS TPEYTOIBHUKOB. Pemienue 3agau 1
34 Bropoii u Tpetuil npu3Hak nogo0us TpeyrojbHUKOB. 1
35-36 Pemienue 3a1a4 Ha MpUMEHEHNE TTPU3HAKOB 1TO100Ms 2
TPEYTrOJIbHUKOB.
37 KonTponbhas padota Ne3 no teme «lIpusnaku nogobus 1
TPEYrOJIbHUKOB
38 CpenHsist IMHUS TPEYTOJTEHUKOB 1
39 CpenHsist TMHUSA TPEYroJbHUKOB 1
40 CBOliCTBO MeIMaH TPEYroJIbHUKA 1
41 [TponopiimoHanbHBIE OTPE3KU 1
42 [IponopumoHaIbHBIE OTPE3KHU B NPSIMOYTOJIBHOM 1
TpPEYroJabHUKE
43 W3meputenbHble pabOThl HA MECTHOCTH 1
44 3a1aun Ha MOCTPOEHHE METOOM MOA00HS 1
45 CuHyc, KOCHHYC, TAHT'€HC OCTPOTO YIila MPSIMOYTOJIbHOTO 1
TPEYTOJIbHUKA.
46 3HaueHs CUHyca, KOCHHYyca 1 TaHreHca uist yriao 30, 45 u 60 1




TPaaycoB.

47 CooTHoOIIEHHE MEKY CTOPOHAMHU U YIJIlaMU MPSMOYTOJIBHOTO 1
TpeyroyibHUKa. Perenue 3agau
48 KonTponbras padorta Ne4 mo Teme «COOTHOIICHUS MEXKTY 1
CTOPOHAMH U YIJIaMHU IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
49 BzaumHoe pacmonoxkeHue npsiMoil U OKPY>KHOCTH. 1
50 KacarenbHas K OKpYXHOCTH. 1
51 KacarenbHas k okpykHOCTH. Pernienue 3anau 1
52 ['panycnas mepa nyru 1
53 Teopema 0 BIUCAHHOM yTJI€ 1
54 Teopema 00 oTpe3Kax mepecekaronxcs Xopa 1
55 Pemenue 3anau «L{eHTpanpHbie U BIIMCAHHBIC YTIIbI» 1
56 CaoiicTBa OGUCCEKTPUCHI 1
o7 CBoiicTBa cepeIMHHOIO NMEPIEHIUKYIIIpa K OTPE3Ky 1
58 Teopema 0 mepecedeHnH BHICOT TPEYTOJbHUKA 1
59 Bnucannast OKpy>KHOCTb. 1
60 CBOJCTBO ONTUCAHHOTO YETHIPEXYTOJIbHUKA 1
61 Pemenue 3anay no teme «OKpy>KHOCTbH) 1
62 Konrtponbnas padora Ne5 mo teme «OKpyKHOCTBY 1
63-67 [ToBTOpenue. Pemenne 3anau 1
68 HToroBast KOHTpOJIBbHAS paboTa 1
KanennapHo-teMaTn4yecKuii IJIaH y4eOHOT 0 npeaMeTa
«'EOMETPUS» 9 knace.
Ne Tema ypoka Kou-Bo
yYpoOKa 4acoB
1 [ToBTOpenue. TpeyroibHUKH 1
2 IToBTOpenue. YeTbIpexyroJbHUKN 1
3 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1




4 OTkiapIBaHuE BEKTOPA OT JAHHON TOYKU 1
5 CrnoxeHue U BBIYUTaHUE. 3aKOHbI CJIOXKEHHS BEKTOPOB. 1
6 CyMMa HECKOJIbKUX BEKTOPOB. BblunTaHue BEeKTOpoB 1
7 IIpou3sBeneHne BEKTOPA HA YUCIIO. 1
8 [TprMeHeHnEe BEKTOPOB K PELICHHUIO 3aa4 1
9-10 Cpenusist IMHUS Tparenuu 2
11 Koopaunatel BekTopa. Pazno)keHue BeKTopa 1mo J8ym 1
HEKOJUIMHEapHBbIM BEKTOpam
12 CBs13b MEX1y KOOpPIMHATAMH BEKTOpPA U KOOPJAWHATaAMH €T0 1
Hayaja ¥ KOHLa
13 [Ipocreiimue 3a1a4n B KOOPAMHATAX. 1
14 YpaBHEHHE OKPYKHOCTH. 1
15 YpaBHeHHe IPAMOit 1
16-17 Pemenue 3a1a4 ¢ Ucmosib30BaHUEM METOJ1a KOOPAMHAT 2
18 Kontponbhas padora Nel o teme: «MeTox KOOpAHMHATY 1
19-21 CuHyc, KOCUHYC, TAaHT€HC. 3
22 Teopema o TUIOIIA U TPEYroJIbHUKA 1
23 Teopema CUHYCOB U KOCHHYCOB 1
2 Pemenue TpeyroabHUKOB 1
25 W3mepurenbHbIe 3a1a41 1
26 VYron mexay Bekropamu. CKalIsipHOE TPOU3BEICHIE 1
BEKTOPOB.
27 CkansipHoe IMpou3BeIeHNEe BEKTOPOB U €T0 CBOWCTBA 1
28 [TprMeHeHne CKaJIsipHOTrO IPOU3BEIEHUSI BEKTOPOB K 1
pEIIeHUIo 3a/1a4.
29 Kontponbnas padora Ne2 o teme: «COOTHOLIEHHUE MEXKAY 1
CTOPOHAMH U YIJIaMH TPEYTOJbHUKA)
30 [TpaBUIBHBII MHOTOYTOJIBHUK 1
OKpyXHOCTb, OIMCaHHAs1 OKOJIO PABUIIBHOTO
MHOT'OYTOJIbHUKA
31 OKpyXHOCTb, BIUCAHHAS B MPaBMIILHBIA MHOTOYTOJIbHHK. 1
32 @opMyIIbl I BEIYUCIIEHUS IO IU PAaBUIIBHOTO 1

MHOTI'OYT'OJIbHHKaA, €ro CTOPOHLI U paanyca BIICAaHHOM




OKPY>KHOCTH

33 [TocTpoenure mpaBUILHBIX MHOTOYTOJILHUKOB 1
34 JlnHa OKPY>KHOCTH. 1
35 JliHa okpyxHOCTH. Pemenue 3anau 1
36 [Tnomans kpyra 1
37 [1momaas KpyroBoro cekTopa 1
38-40 Pemenue 3anau «/[nmuHa oxpyxuoctu. [lnomanb kpyra» 3
41 Kontponbnas padora Ne3 o teme: «/{arHa OKpyKHOCTH U 1
TUTOMIAIb KPyTa
42 OrobpaxkeHue mI0cKocTH Ha ceOs. [TonaTue nBrKeHUs 1
43 CBolicTBa ABMKCHUS 1
44 Pemrenue 3amad mo teme: «JIBrKeHUs 1
45 [TapanensHBII IEpEHOC 1
46 [ToBoport 1
47 Pemenue 3agau o teme «llapamnensubiii nepenoc. [ToBopor» 1
48 Pemenue 3agau no reme «/IBuxeHus » 1
49 Kontponbhas padora Ned o teme: «JIBHKEHUS 1
50 [Ipeamer crepeomeTpur. MHOTOTpaHHUKH 1
51 [Tpusma. [Tapannenenumnesn. 1
52 O6bem Tena. CBolicTBa mapasuienenunena 1
53 [Tupamma 1
54 Hunusmap. 1
55 Komnyc. 1
56 Cdepa. map 1
57 Pemenue 3anau no reme «Tena BpaeHus» 1
58-59 00 akcroMax reoMeTpuu 2
60-67 Hrorosoe noBTOpEeHME 6
68 Hrorosas pabora 1
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