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AHHOTALMSA
K pa0oueil mporpaMme o MaTeMaTHUKe J1JIs 00y4aomux 9 Kjiaccos.
Pabowass mporpamma mno MareMaTHKe OCHOBHOTO OOIIET0 OOpa30BaHHSA
['ocynapcTBeHHOTO OIOJKETHOTO 00I1e00pa3oBaTeIbHOrO yupexaeHus CaMapckoit
obnactu cpenHsas oOmeoOpa3zoBaTeNbHas MIKOJa €. YepHOBKAa MYHHUIIUIAIBHOTO
paiiona Cepruenckuii Camapckoil 00J1acTH COCTaBJIeHa HA OCHOBAHUU CIICAYIOIIUX
HOPMAaTUBHO-TIPABOBBIX JIOKYMEHTOB:
1. @epnepanbHbIl TOCYAAPCTBEHHBIA O0pA30BATENIbHBIA CTAaHAAPT OCHOBHOIO
o0miero oOpa3oBaHus, YTBEPKIEHHBIN MPUKa3oM MuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit ®enepamuu ot 17.12.2010 Ne 1897 «O06 yTBepxaeHUU
denepanbHOrO TrOCYJapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAapTa OCHOBHOTO
o011iero oOpa3oBaHus».
2. Ilpuka3z MunucrepcTBa oOpazoBanusi u Hayku PO ot 31.12.2015 Ne 1577 "O
BHECEHUH W3MEHEHUN B (efepanbHblil ToCyJapCTBEHHBIM 00pa3oBaTeIbHbBIN
CTaHJApT OCHOBHOrO 0OIIero oOpa3oBaHUs, YTBEPKJICHHBIM MPUKA30M
MunucrepctBa oOpazoBanust U Hayku Poccuiickoit @enepauuu ot 17 nexadps
2010 r. N 1897".
3. OcHoBHasi oOpa3zoBaTeibHas MporpaMMa OCHOBHOIO OOIIEro oOpa3zoBaHMs
I'bOY COII c. Yepnoska uMm. Jdemuaora K.I1.
4.  Yyeonsiii man ['bOY COIII c. YepnoBka um. [emumnosa K.I1.
5. OOpa3oBareibHBIH  MPOLIECC  OCYHIECTBIAECTCS C  HMCIOJIb30BAaHUEM
y4eOHUKOB, Y4YEOHBIX MOCOOMI, BXOISAIIMX B JEWUCTBYIOIIUNA (enepanbHbIi
nepeyeHsb. [lepeuenp yueOHUKOB €XKETOIHO YTBEPKAACTCA MPUKA30M AUPEKTOPA
1O IIKOJIE.
Ha uzydenue yuebHoro kypca «MatemaTtuka» B 8- 9 kiacce orBoautces 374 vaca:

B 9 KJacce:
-mMoayb Anreopa 119 yaca (3,5 yacoB B Heneli0);
- Mmonysib ['eomeTpust 68 yacos (2 waca B Henelo)

Pabouass mporpamMma BKJItOUaeT B ceOs MIIaHUPYEMbIC Pe3yJIbTaThl, COJICpP>KaHUE
y4eOHOTrO0 MpeIMeTa, TEeMaTUYeCKOe TUTAaHUPOBaHKE.

Cpok peanuzaiuu nporpaMmsl - 1 roja.
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Pabouasi nporpamma no matematuke 9 kiacc.

1. IlnaHupyemble pe3yJbTAThbl OCBOEHHMS Y4eOHOr0 mnpeaMeTa
JInyHOCTHBIE pPe3y/IbTAThI:

1. Poccuiickass TpaxIaHCKas WACHTUYHOCTh (TATPUOTU3M, YBaXEHHE K
OreuecTBY, K TPOILJIOMY M HACTOAIIEMY MHOTOHAIIMOHAJIIBHOTO Hapojaa
Poccun, 4yBCTBO OTBETCTBEHHOCTH U JI0jTra nepea PoauHoi, naeHTUdUKaIms
ceOss B KadecTBe TpaxkiaaHnHa Poccum, CcyObeKTHBHAs 3HAYUMOCTD
HCIIOJIB30BaHUs PYCCKOTO SI3bIKa U SI3BIKOB HapojoB Poccuu, ocozHanue u
OIYIICHUE JUYHOCTHONH COMPUYACTHOCTH CYABOE POCCHICKOTO HaApOJa).
Oco3HaHue STHUYECKON TMPHUHAJICKHOCTH, 3HAHUE WCTOPUH, SI3bIKA,
KYJbTYpbl CBOETO Hapoja, CBOEro Kpasi, OCHOB KYJbTYpPHOTO Hacleaus
HaposoB Poccun u yenoBeuecTBa (HMICHTUYHOCTh YEJIOBEKA C POCCHUMCKOU
MHOTOHAIIMOHAJIBHOW KYJBTYpPOH, CONPUYACTHOCTh HCTOPUM HAPOJOB H
roCyJapCcTB, HaXOJUBIIMXCSI Ha TEPPUTOPUU coBpeMeHHON Poccun);
HHTEPUOPHU3AIMSA TYMAHUCTUYECKUX, JEMOKPATHYCCKUX W TPaTUIIMOHHBIX
[IEHHOCTE MHOTOHAIIMOHAJIBHOTO POCCUMCKOTO 00IIECTRA.

Oco3HaHHOE, YBOXXUTEIHHOE U JOOPOKEIaTeIbHOE OTHOIIIEHHUE K UCTOPHH,

KYJIbTYpE, PEIIUTUH, TPAAUIIUAM, S3bIKaM, IIEHHOCTSIM Hapo10B Poccun u HapoaoB

MHpa.

2. T'OTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMM K OOYYCHHUIO U TTO3HAHUIO; TOTOBHOCTH
U CHOCOOHOCTHh OCO3HAaHHOMY BBIOOPY UM  TIOCTPOCHHUIO  JajbHEHIIeH
WHJUBUAYAJIbHOW TpaeKTOpur oOpa3oBaHUsi Ha 0a3e OPUEHTUPOBKH B MHPE
npodeccuit U MNPodEeCCUOHANBHBIX MPEANOYTCHUN, C YYE€TOM YCTOWMYMBBIX
MO3HABATEJIbHBIX UHTEPECOB.

3. Pa3Butoe MoOpajibHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUU
MOpalbHBIX TIpoOJIEeM Ha OCHOBE JIMYHOCTHOIO BBIOOpa, (HOpPMUpPOBAHHE
HPAaBCTBEHHBIX UYYBCTB M HPABCTBEHHOTO TMOBEACHHUS, OCO3HAHHOTO W
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM TMOCTyNKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAKHUTEIHHOE
OTHOIIICHHE K PEJIMTHO3HBIM YYyBCTBaM, B3TJISIaM JIFOACH WM UX OTCYTCTBHIO;
3HaHWE OCHOBHBIX HOPM MOpPJIA, HPABCTBEHHBIX, JYXOBHBIX HJCAJIOB,
XpPaHUMBIX B KYJIbTYPHBIX TPaJUIUSX HapoaoB Poccum, rOTOBHOCTH Ha WX
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OCHOBEC K CO3HATCIbHOMY CAMOOI'PAHUYCHHUIO B IIOCTYIIKAX, IIOBCACHUMU,

pPacTOYNTEIILHOM TMOTPEOUTENHCTBE; C(HOPMUPOBAHHOCTH TMPEACTABICHUN 00
OCHOBAaX CBETCKOM OTHUKH, KYJIbTYpPbl TPAJULMOHHBIX PEJIUTHM, UX pOJIU B
pPa3BUTUU KYJBTYphl M HCTOpUM PoccMM W YejloBEYEeCTBa, B CTAaHOBJICHUU
IPKIAHCKOTO OOIIECTBA M POCCHUUCKON TOCYAapCTBEHHOCTH;, TOHUMAaHHUE
3HAQYEHUS! HPABCTBEHHOCTH, BEPhl M PEIIUTUU B KU3HU YEJIOBEKA, CEMbU H
obmiectBa). CPopMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIIECHUS K YYCHHIO;
YBOKUTEIIBHOTO OTHOILICHHS K TPYydy, HAJU4YUE OMNbITA Y4YacTHUS B COLIMAIBHO
3HaUMMOM Tpyne. Oco3HaHWE 3HAUYCHUSI CEMbU B KM3HM YEJIOBEKA U OOIIECTBA,
MPUHATHE IIEHHOCTH CEMEHHOMN KU3HU, YBAXKUTEIbHOE U 3a00TJIMBOE OTHOIIICHHE
K WICHaM CBOEH CEMbH.

4.  CdhopMUPOBAHHOCTh LEJIOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU W OOIECTBEHHOMU
MPAaKTUKU, YYUTHIBAIOLIETO COIMANIbHOE, KYJIBTYPHOE, S3BIKOBOE, JTYXOBHOE
MHOT000pa3ue COBPEMEHHOTI0 MUpA.

5. Oco3HaHHOE, YBAXHUTEIbHOE M JOOPOXKEIATEIIbHOE OTHOIIEHUE K
JIpPYroMy YEJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHUIO, KYIbTYpe, S3BIKY, BEPE,
IpaKJaHCKON TO3UIMU. ['0OTOBHOCTh U CIIOCOOHOCTH BECTH JUAJOT C JIPYTUMU
JIOJbMUA U JIOCTUTAaTh B HEM B3aUMOIIOHMMaHUA (MACHTHPUKaIMS cels Kak
MOJIHOMIPABHOTO CyObEKTa OOIEHUS, TOTOBHOCTh K KOHCTPYHPOBaHHUIO oOpaza
napTHepa Mo JAUaiory, TOTOBHOCTh K KOHCTPYUPOBAHHMIO o0Opasa JOMYCTHUMBIX
crioco0OB Auanora, rOTOBHOCTh K KOHCTPYHPOBAHUIO MpoIlecca auanora Kak
KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MPOILIEAYpP, TOTOBHOCTh U CHOCOOHOCTHh K
BEJICHUIO NEPETOBOPOB).

6. OCBOEHHOCTb COLUAIILHBIX HOPM, MPABWIJ MOBEACHUs, poJiei u Gopm
COIIMAJILHOM J>KU3HM B Tpynmax M COOOIIECTBaX. YUacTHe B IIKOJILHOM
caMOymnpaBJ€HWH U OOIIECTBEHHON JKM3HU B TMpeaeiaax BO3PacCTHBIX
KOMIIETEHIIUM C Y4YE€TOM PETUOHAJBHBIX, STHOKYJIbTYPHBIX, COIMAJIBHBIX U
HPKOHOMHYECKUX OCOOEHHOCTEeH ((hopMHUpOBaHHE TOTOBHOCTH K Y4YacTHUIO B
MPOLIECCE YIOPSANOYCHUS] COLMAJIBbHBIX CBSI3€d M OTHOIIECHHWH, B KOTOPBIE
BKJIFOYEHBI U KOTOphle (OPMHUPYIOT CaMH Yydalluecs; BKIIOUYEHHOCTh B
HETMOCPEJCTBEHHOE TPaXKIAHCKOE ydacTHEe, TOTOBHOCTh y4acTBOBaTh B
KUBHEJEATEHOCTU MOAPOCTKOBOTO 00I111€CTBEHHOTO 00bEeTMHEHUS,
MPOJYKTUBHO B3aUMOJICMCTBYIOIIETO C COLUMAIBHOW CPENOM U COLUAIBHBIMU
WHCTUTYTaMH; WJACHTHUUKAIMA ce0s B KayeCcTBe CYOBEKTa COIHUAIbHBIX
npeoOpa3oBaHul, OCBOCHHE KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKON
NEATEeIIbHOCTH; I[IEHHOCTEH CO3MIATEIbHOIO0 OTHOIIEHUS K
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OKPYXalUIEH JIEUCTBUTEIBHOCTH, LEHHOCTEH COLMAIBHOIO TBOPYECTBA,
LHEHHOCTH  NPOJYKTUBHOW  OpraHM3alid  COBMECTHOM  JE€SATEIbHOCTH,
caMopealu3ali B TpyINIle W OpPraHu3aluH, LEHHOCTH «IPYroro» Kak
paBHOINPABHOTO  MapTHepa,  (OpPMHUPOBAHHE  KOMIIETEHIIMH  aHallu3a,
MPOCKTUPOBAHUS, OpraHM3alMi  JIESITebHOCTH, pediekcun  H3MEHEHUH,
CIocO00B  B3aWMOBBITOJIHOTO  COTPYAHHMYECTBA, CIOCOOOB  pealn3aluu
COOCTBEHHOTO JIUJIEPCKOTO TOTEHIMANA).

7. CdhopMHpOBaHHOCTH IEHHOCTU 3J0pPOBOTO W Oe30macHoOro obpasa
KU3HU; HWHTEPUOPHU3ALMS TPaBUJl UHIUBHAYaJbHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B UPE3BbIYANHBIX CUTYAIMSIX, YTPOKAIOIMIMX KU3HU U
3I0POBBIO JIFOAEH, IPaBUJI TOBEICHUS HA TPAHCIIOPTE U HA I0POTrax.

8. PasBurocth ACTETUYECKOTO CO3HaAHUs qyepes OCBOCHHE
XYyJI0)KECTBEHHOTO  Haciieauss HapogoB Poccum ©  MHpa, TBOPYECKOH
NEeATEIbHOCTH  3CTETHMYECKOro  Xapakrepa (cmocOOHOCTh  MOHUMATH
XYyJI0)KECTBEHHbIE MPOM3BEICHUSA, OTpaXalolUMe pas3Hble 3THOKYJIbTYpPHbIE
Tpaauluy;  CHOPMUPOBAHHOCTH  OCHOB  XYJOXKECTBEHHOMW  KYJIbTYpbI
oOy4JaronMxcs Kak 4acTy UX oOIIeH TyXOBHOW KYJIBTYpPBbI, K&K 0COOOTO criocoda
MO3HAHUA KWU3HU U CPEJCTBa OpraHu3aluu OOIIEHUS; ACTETHYECKOE,
HYMOLIMOHAIBHO-IIECHHOCTHOE BHJIEHUE OKPYXKAIOLIET0 MHpa; CIHOCOOHOCTh K
AMOIIMOHAJIBHO-IIEHHOCTHOMY OCBOEHHIO MHUpPA, CAMOBBIPAKEHUIO U OPUEHTAL[UU
B XYJIO)KECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBaXKEHUE K
HUCTOPHUU KYJIbTYphI cBoero OreuectBa, BHIPAXKEHHONW B TOM YHCIIe B TOHUMaHUU
KpacoThl  YeJIOBEKAa; TMOTPEOHOCTh B  OOMICHHUM C  XYJ0KECTBEHHBIMHU
MPOU3BEIACHUSIMU, CHOPMHUPOBAHHOCTh AKTUBHOTO OTHOIICHHUS K TPaJAUIIMIM
XYHA0KECTBEHHOMW KYJbTYPbl KaK CMBICIOBOM, 3CTETHYECKOM W JIMYHOCTHO-
3HAYMMOM IIEHHOCTH).

9. CdopMHPOBaHHOCTH OCHOB AKOJIOTUYECKOMN KYJBTYPBHI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO  MBILIUICHHUS,
HaJM4ME OMbITA 3KOJOTMYECKH OPHEHTHPOBAHHON pe(IeKCUBHO-OLIEHOYHOU U
MPAKTUYECKON JICSITEIbHOCTH B JKU3HEHHBIX CHUTyalHsiX (TOTOBHOCTh K
UCCIICIOBAHUIO TPUPOJbI, K 3aHITUSAM CEJIbCKOXO3SWCTBEHHBIM TpPYJOM, K
XYy10’)KECTBEHHO-3CTETUYECKOMY OTPAKEHUIO TPUPO/IbI, K 3aHATHSIM TYPU3MOM, B
TOM YHCJIE IKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOJOOXPAHHON IE€ATEIBHOCTH).

MeTanpeaMeTHble pe3yJibTAThI:



d

PeryasituBusie Y'Y /|

1. VYmeHue caMOCTOSTENBHO ONpENeNsATh LEeau OOy4deHHs, CTaBUTh U
dbopMynupoBaTh HOBBIE 33/Ja4yd B yueOe M IMO3HABATEIHHOM EATEIHHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH MO3HABATEIHHOM EATEILHOCTH.
OO0y4aronmncs CMOKET:

*  AHAIM3UPOBaTh  CYLIECTBYIOUIME U TUTAHUPOBATh

Oynyiue
oOpa3oBaTreibHbIE PE3yIbTaThl;

*  UACHTU(UIUPOBATH COOCTBEHHBIC MPOOJIEMBI U ONPEACISAThH TIIaBHYIO
npo0semy;

*  BBIJBUTAaTh BEPCUU PEIICHUS NPOOIEMbl, (OPMYIHPOBATH TUIIOTE3HI,
PEIBOCXUIIATh KOHEYHBIN PE3yIIbTaT;

*  CTaBUTH LENb JACIATEIbHOCTH HA OCHOBE ONPEIEICHHON MpoOieMbl U
CYILECTBYIOIIUX BO3MOXXHOCTEH;

*  (dopmynupoBaTh yueOHbBIC 33/Ja4M KaK IIard JOCTH>KEHUSI TOCTaBICHHOM
LU 1€ATEIbHOCTH;

*  000CHOBBIBaTH IIE€JIEBBIC OPUEHTUPHI M TPUOPUTETHI  CCHUIKAMHU Ha
[IEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS JIOTHYECKYIO TTOCIEOBATENBHOCTD I1AroOB.

2. YMeHHUe caMOCTOSTENbHO TIaHUPOBATh MYTH JOCTHXKEHUS 1IEJei, B TOM
Yuclie albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Haunbonee 3(PPeKTUBHBIC
criocoObl perieHus: Y4eOHBIX U MO3HABATENbHBIX 3a/1a4. O0y4arouuicsi CMOXET:

*  ompenensaTh He0OXOAUMbIE JCHCTBUE(S) B COOTBETCTBUM C YYEOHOU U
MO3HABATENILHOM 3a7]a4eil M COCTaBIISATh aJITOPUTM HX BBITIOJIHEHUS,

* 000CHOBBIBAaTH W OCYIIECTBISATH BBIOOp Haubosiee SPPEeKTUBHBIX
crioc0o00B pelieHus y4eOHbIX U TTO3HABATENbHBIX 3a71a4;

*  ONpEeNeNsiTh/HaXOAUTh, B TOM 4YHCJIE W3 MPEIJI0KEHHBIX BAapUAHTOB,
YCIIOBUS IJIs1 BBITIOJHEHHS Y9eOHOM 1 TO3HABATENIbHOM 3a/1a4H;

*  BBICTpaWBaTh >KM3HEHHBIE IUTAHBI Ha KPaTKOCpO4YHOE Oymyiiee
(3asBIATH 1EJEBBIE OPUEHTUPHI, CTABUTh aJ€KBATHBIE MM 3aJadyd M MpejaraTh
JENUCTBUS, YKa3bIBasi 1 00OCHOBBIBASI IOTUUECKYIO MOCIEA0BATEILHOCTD I1aroB);

*  BBIOMpPATh U3 TPEAJIOKCHHBIX BAPUAHTOB M CAMOCTOSTENIBHO HCKaTh
CpellcTBa/pecypchl Ui pEelIeHUs 3a1a4k/A0CTUKEHUS LIETH;

*  COCTaBJATh IUIAaH PEIICHUS MPOOJIEMBbI (BBITOJHEHUS

MIPOEKTA,
MPOBEICHUS UCCIIEIOBAHMS);

*  OmpenensTh MOTEHIMAIbHbIC 3aTPyJHEHUS TPU PEIICHUH Y4eOHOU u
MO3HABATENILHOM 3aJ1a4l M HAXOJAUTh CPEJICTBA JUISl X YCTPAHCHUS,
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*  OIHKCHIBaTh CBOM OMBIT, OPOPMIISASL €ro AJs mepefadd APYTUM JIIOIsSM B
BH/JI€ TEXHOJIOTUH PELICHUS MPAKTUYECKUX 3374 ONPEIETICHHOIO KIacca;

* IUIAaHUPOBATh M  KOPPEKTHPOBAaTh  CBOK  HWHAMBUAYAJbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JEHCTBHS C IJIAHUPYEMBIMU pPE3yJIbTaTaMHu,
OCYILIECTBJISITh KOHTPOJIb CBOEH JIEATEIBHOCTH B TMPOLECCE IOCTHXKEHUS
pe3ynbTara, OnpelesaTh CIOCOObl JEHCTBUNM B paMKaxX MPEIIOKEHHBIX YCIOBHIMA
U TpeOOBaHUU, KOPPEKTUPOBATH CBOM JCHCTBUSI B COOTBETCTBUU C
u3MeHsoIIencsa curyanueil. O0yJaronuics CMOXKeT:

*  ONpElNensiTh COBMECTHO C II€JaroroM M CBEPCTHUKAMU KpPUTEPUU
IUIAaHUPYEMBIX PE3YIbTaTOB U KPUTEPUU OLICHKU CBOEH yueOHOM eaTeIbHOCTH;

*  CHCTEMAaTHU3HMpOBaTh (B TOM YHUCIE BbIOMpaTh NPUOPUTETHBIE) KPUTEPUH
IUIAHUPYEMBIX PE3YJIBTATOB M OLEHKH CBOEH JIEATEIbHOCTH;

* oTOMpaTh HWHCTPYMEHTBHI  JJIs1 OLICHUBAHUSA cBOEi

NEeSATEIbHOCTH, OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JESITENIBHOCTU B paMKax
IpEJIOAKEHHBIX YCIOBUI U TpeOOBaHUIl;

*  OLICHUBATh CBOK JEATEIBHOCTH, APIYMEHTHPYSI IPUYMHBI JTOCTHKECHUS
WJIM OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATA;

*  HaXOJWTb JOCTAaTOYHbBIE CPEACTBA JAJISl BBIIOJHEHUS YUYEOHBIX AEUCTBUN
B U3MEHSIOIIENCS CUTYalluU W/WIIA IPU OTCYTCTBUM INIAHUPYEMOTO PE3yJIbTaTa;

* paboras 1O CBOEMYy IUIaHy, BHOCHUTb KOPPEKTHBBl B TEKYIIYIO
NeATEIbHOCTh Ha OCHOBE aHalu3a W3MEHEHMH CHUTyalud JUIsl TIOJyYeHHs
3aIUTAaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3yibTara;

*  YCTaHaBJIMBAaTh CBSI3b MEXKIY TIOJYYEHHBIMU XapaKTEepPUCTUKAMHU
IPOAYKTa W XapaKTepUCTUKAMM IIpoLEecca JEATEIbHOCTH W 110 3aBEpILIECHHUH
NeATEIbHOCTH MpeJiaraTh U3MEHEHUE XapaKTEpPUCTHK Mpolecca s MOJy4YEeHHs
YIIYYIIEHHBIX XapaKTEPUCTUK MPOIYKTa;

*  CBEpATb CBOM ACHCTBUSA C LENbIO U, MPU HEOOXOJUMOCTH, UCTIPABIAThH
OLLIMOKHA CAMOCTOSITENBHO.

4. YMeHHE OILICHMBaTh MPAaBWIBHOCTh BBIMOJHEHUS YYEOHOW 3ajaud,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHusi. OO0yJarouuiics CMOXeT:

*  ONpelNensiTh KPUTEPUU NPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOIHEHUS
y4eOHOH 3a71a4u;

*  aHANM3UpPOBaTh U OOOCHOBBIBATH TNPUMEHEHHE COOTBETCTBYIOILETO
WHCTPYMEHTApUS JUIsl BBIMOJIHEHUS yueOHOM 3a1auu;



O
*  cBOOOJHO TIOJB30BAaTHCS BBIPAOOTAHHBIMH KPUTEPUSMHU OLICHKH U

CaMOOLIEHKHM, MCXOJS W3 LIeJId U HMMEIOIIMXCA CPEACTB, pa3ivyas pe3yibTaT U
CIIOCOOBI JIENICTBUI;

*  OICHUBATh TPOAYKT CBOCH JEATEIHLHOCTH TI0 3aJaHHBIM /WU
CaMOCTOATENILHO  OMPEACNICHHBIM  KPUTEPUSIM B  COOTBETCTBUU C  IIEJIBIO
JESITENIbHOCTH;

*  00OCHOBBIBaTh JOCTHKUMOCTH II€JI BHIOpAHHBIM CIIOCOOOM Ha OCHOBE
OILICHKU CBOMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

*  (ukcupoBaTh u aHAJTM3UPOBATH TUHAMUKY COOCTBEHHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

5. Bnanenne ocHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHS pEelICHUN
U OCYIIECTBICHHUS] OCO3HAaHHOTO BbIOOpa B Yy4eOHONM U TO3HABaTEIbHOM.
OO0yuaronuncs CMOXKET:

* HaOmoAaTh W AHAJU3UPOBaTh  COOCTBEHHYIO  y4E€OHyIO H
MO3HABATENbHYIO JIESITEIBHOCTh M JACSATEIBHOCTh JPYTrUX OOYyYarommxcs B
IIpoliecce B3auMOIIPOBEPKH;

*  COOTHOCHUTH peajbHbIC U TUIAHUPYEMbIC PE3YyJIbTaThl HHANBUIYAJTIbHON
00pa30BaTeIbHOM JIEATETLHOCTH U JIeTIaTh BBIBOJIBI;

*  [PUHUMATH PEIIEHHWE B Y4YEOHOW  CHUTYaIlMu U HECTH 3a HETO
OTBETCTBEHHOCT;

*  CaMOCTOSITENIbHO ONPEJENATh MPUUMHBI CBOETO YCIIeXa WM Heyclexa
Y HaXOJUTh CIIOCOOBI BHIX0/Ia U3 CUTYallUU HEYCIEXa,

*  PETPOCHEKTHUBHO OMPEACIISIThH, KaKue JSHCTBHS 10 PEIICHUIO YIeOHOM
3a/layd WM TapaMeTpbl ITHX JEHCTBUM TMPUBEIM K TOJYYCHHIO MMEIOIIETOCs
MPOAYyKTa yueOHOM AesTeTbHOCTH;

*  JIEMOHCTPUPOBATh MPUEMBbI PETYISIIIUN TCUXOPUZUOTOTHIECKUX/
OMOIIMOHAJILHBIX ~ COCTOSIHUM  JuIsi  JOCTHXeHus dPdexkrta  yCrnoKOeHUs
(ycTpaHeHUsT SMOIMOHAIBHON HANPSDKEHHOCTH), 3(deKkTa BOCCTaHOBICHUS
(ocnabneHuss TPOSBICHUN YTOMJICHHS), 3(P¢deKTa aKTUBU3AUUU (TTOBBIIIICHUS
Ncux0(U3U0JIOTHYECKON PEAKTUBHOCTH).

ITo3HaBaTeabHbIe YY /]

6. YMeHue onpenensiTh MOHATHS, CO3[aBaTh OOOOIIEHUS, YCTaHABIUBATDH
aHaJIOTUM, KJIacCU(UIIMPOBATh, CAMOCTOSITEILHO BHIOMpaTh OCHOBAHUS W
KpUTEPHUH TSI KIlacCU(DUKAIINH, YCTAaHABINBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3H,
CTPOUTH  JIOTMYECKOE  PACCyXJCHUE,  YMO3aKiIi4YeHue  (MHIYKTUBHOE,
JeTYKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh BBIBOABL. OOy4arOMIUICI CMOXKET:



O

*  moadupaTh CIIOBA, CONOTYMHEHHBIE KIIFOUEBOMY CJIOBY, ONPEAETSIONINE
€ro NMPU3HAKU U CBOMCTBA,

*  BBICTpaMBaTh JIOTUYECKYIO LEMOUYKY, COCTOSIIYIO U3 KIYEBOIO CI0BA U
COIIO/IYMHEHHBIX EMY CJIOB;

*  BBCJATh OOLIMH MPHU3HAK JABYX WJIM HECKOJBKHX MPEAMETOB WM
SIBJICHUIN U OOBACHATH UX CXOJICTBO;

*  OOBEOMHATH NPEIMETHl U SBICHHS B TPYHIbl IO OMNPEACICHHBIM
IpU3HaKaM, CPAaBHUBATh, KJIACCUPUIMPOBATh U 000011aTh (h)aKThI U SABJICHUS;

*  BBIJICJATH ABJICHUE U3 OOIIETO psAsla IPYTUX SBICHUIA;

*  OIpEeaessaTh 00CTOATELCTBA, KOTOpBIE IpEIIECTBOBAIIM
BO3HUKHOBEHUIO CBSI3M MEXNY SBJICHUSMHU, M3 3TUX OOCTOSITENBCTB BBIICIATH
ONpEIENSIONE, CIOCOOHbIE OBITh NPUYMHOM JAHHOTO SBJICHHS, BBISBIATH
IPUYUHBI U CIEJCTBUS SIBICHUN;

*  CTpPOUTHb pacCyX JeHHE OT OOUMX 3aKOHOMEPHOCTEH K YaCTHBIM
SBJICHUSIM M OT YACTHBIX SIBJIEHUI K OOLIUM 3aKOHOMEPHOCTSIM;

*  CTPOHUTH PACCYXICHUE HA OCHOBE CPABHEHUS NPEIMETOB M SIBICHUH,
BBIICIISISI IPY 3TOM OOIME MPU3HAKY;

*  U3JaraTh MOJYYEHHYI0 MH(OPMAIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
peaeMon 3aJ1auu;

*  CaMOCTOSITENIbHO YKa3blBaTb Ha HWH(GOPMALMIO, HYKIAIOUIYIOCS B
IpOBEpKE, Npeajaratb M MPUMEHATH CHOCOO0 TPOBEPKH JOCTOBEPHOCTH
uHbOpMaIINH;

*  BepOanM30BaTh SMOLMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HEro
VCTOYHUKOM;

*  OOBSACHATH SABJICHHUS, TIPOLECCHI, CBSI3M U OTHOUICHUS, BBIABISIEMbIE B
XOJIe IIO3HABATEIIbBHOW W  HMCCJIENOBATEIBCKOW  JEATEIBbHOCTH  (IPUBOIUTH
00BsICHEHHE C U3MEHEHUEM (OPMBI MPEACTABIEHUS; OOBACHSTh, AETATU3ZUPYS WIH
0000111as1; 0OBSCHATH C 33JJaHHON TOUKU 3PEHUSA);

*  BBUBIATh M Ha3bIBaTh INPUYUHBI COOBITHS, SBJIEHUSA, B TOM YHCIE
BO3MO>KHBIE / HanboJjiee BEpPOSATHbIE IPUUHUHBI, BO3MOKHBIE MOCIEICTBUS 3aaHHOM
IPUYHHBI, CAMOCTOSTEIBHO OCYILECTBIISSI IPUYMHHO-CIIEICTBEHHBIN aHAIMU3;

*  JIeNnaTh BBIBOJ HAa OCHOBE KPUTHYECKOIO aHAIM3a Pa3HbIX TOUEK 3PEHUS,
NOATBEP>KIaTh BbIBOJ COOCTBEHHOM apryMeHTalded WM CaMOCTOSITENIbHO
MOJIy4YeHHBIMU TAHHBIMHU.

7. YMeHHe co3/laBaTh, MPUMEHATh U MPeoOpa3OBbIBaTh 3HAKK U CHUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl pelIeHus1 yUeOHbIX U MTO3HABATENIbHbBIX 3a/a4.

OO0y4aronuncs CMOXKET:
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*  0003HaYaTh CUMBOJIOM U 3HAKOM MPEAMET U/WIIU SBJICHUE;

*  OMNpenensaTh JOTMYECKUE CBA3M MEXIY MPEAMETaAMU W/WIH SIBJICHUSIMH,
0003HayaTh JaHHBIE JJOTUYECKUE CBSI3U C TTOMOIIBLIO 3HAKOB B CXEME;

* co3JmaBaTh aOCTpaKTHBIM WIJIM peajdbHBIA 00pa3 mpenMera W/WUiu
SIBJICHUS;

*  CTPOWTH MOJIEJb/CXEMYy Ha OCHOBE YCJOBMM 3ajaud W/WIU criocoda ee
peleHus;

*  co3aaBaTh BepOaNbHBIC, BEUICCTBEHHbIE U MH()OPMAIIMOHHBIE MOJIEITH C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa ISl OMpeleieHHs crocoba
pelieHus 3aJja4yi B COOTBETCTBUM C CUTYaIIUEH;

*  npeoOpa3oBbIBaTh MOJENTU C I1EIbI0 BBIABICHUS OOIMIMX 3aKOHOB,
OTIPEACTSAIONNX JAaHHYIO MTPEAMETHYIO 001aCTh;

*  NEpPEeBOAMTH CIOKHYIO [0 COCTaBY (MHOTOACIEKTHYI0) HH(POPMAIUIO U3
rpaguyeckoro iy GopMaar30BaHHOTO (CUMBOJIBHOTO) IPECTABICHUS B
TEKCTOBOE, U HA00OPOT;

*  CTPOUTH CXEMY, AITOPUTM JICUCTBUS, UCIIPABIISTH UM BOCCTAaHABINBATH
HEU3BECTHBIM paHee aJrOpUTM Ha OCHOBE MMEIOIIErocs 3HaHUA 00 OOBEKTe, K
KOTOPOMY MPUMEHSIETCS aITOPUTM;

*  CTpPOWTH JAOKA3aTEIIbCTBO: MPSAMOE, KOCBEHHOE, OT MPOTUBHOTO;

*  aHANMM3UPOBATH/peICKCUPOBATH OMNBIT Pa3pabOTKU U peaau3aiuu
y4eOHOr0 MPOEKTa, UCCIEIOBaHUS (TEOPETUUECKOTO, SIMIUPUIECKOI0) HA OCHOBE
MPEVIOKEHHOW MPOOJIEMHON CUTyallud, TMOCTaBJIICHHOW IEIU W/WIM 3aJaHHBIX
KpUTEPUEB OLICHKHU MPOIYKTa/pe3ybpTaTa.

8. CmpiciioBoe uTeHne. OOyJarOIIHICS CMOXKET:

*  HaxoJIUTh B TEeKCTe TpebyeMyio HH(popManuio (B COOTBETCTBUHU C
LEJSIMUA CBOEH JIeATENbHOCTH);

*  OPUEHTHPOBATHCS B COACPKAHUH TEKCTa, TOHUMATh IIEIOCTHBIN CMBICIT
TEKCTa, CTPYKTYPUPOBATh TEKCT;

*  yCTaHaBJIMBATh B3aUMOCBSI3b ONMHUCAHHBIX B TEKCTE COOBITUH, SIBJICHU,
IPOLIECCOB;

*  pEe3lOMHUPOBATH IJIaBHYIO UICHO TEKCTA;

*  mpeoOpa3oBBIBaTh TEKCT, IEPEBOIS» €ro B JPYryH0 MOIAIBHOCTH,
WHTEPIIPETUPOBATH TEKCT (XYA0KECTBEHHBIN M HEXYI0’KECTBEHHBIN — y4eOHBIHN,
HAYYHO-TIONMYJSIPHBIA,  WHGOPMAIMOHHBIA, TEKCT  NON-

fiction); O kpuTudecku OICHMBATH COJACPIKAHUEC U
dbopmy TeKcTa.



O

9. ®opmupoBaHWE W PA3BUTHE IKOJOTHUYECKOTO MBIIUICHUS, YMCHHE
MPUMEHSITH €r0 B MO3HABATEIbHON, KOMMYHHKATUBHOM, COI[UATILHOMN MPAKTUKE U
npodeccruonanbHoli opueHTanuu. O0y4aromunics CMOXKET:

*  ONpEneysATh CBOE OTHOILICHHE K MPUPOIHON CpENE;

*  aHAJM3HUPOBATH BIUSHUE IKOJOTHICCKUX (PaKTOPOB HA CPEy OOMTaHUS
YKUBBIX OPTaHU3MOB;

*  MPOBOAUTh NPUYUHHBIA U BEPOSITHOCTHBIA aHAM3 SKOJOTHMYECKHUX
CUTYyaLUH;

*  MPOTHO3MPOBATH W3MEHEHHS CUTYAllMU MPU CMEHE JNEUCTBUS OJIHOTO
dakTopa Ha elicTBHE IPYyroro GhakTopa;

*  pacmpocTpaHATh  JSKOJOTMYECKHE  3HaHUS W y4yacTBOBaTb B
MPAKTUYECKUX Jeax MO 3allUTe OKPYKAIOIIEH Cpebl;

*  BBIpAXAaTh CBOE OTHOIICHHUE K MPUPOJE Uepe3 PUCYHKH, COUMHEHUS,
MOJIEeJIU, TPOEKTHBIC PAOOTHI.

10. PasBuTme MOTHBalMd K  OBJIAJCHUIO KYJIbTYpOH  aKTHBHOTO
MCIIOJI30BaHUs CIIOBAper U IPYTUX MOMCKOBBIX cucTeM. O0yJaronuics CMOXKET:

* ONPENIENATh HEOOXO0IUMbBIE KIIFOUEBBIC TOMCKOBBIE CJIOBA U 3aIIPOCHI;

* OCYIICCTBJISITh  B3aMMOJICUCTBHE C  DJIGKTPOHHBIMU  TTOMCKOBBIMHU
CUCTEMAaMHU, CIOBapsIMU;

* popMHUPOBATH MHO>KECTBEHHYIO BBHIOOPKY M3 MOUCKOBBIX HCTOYHUKOB
J1s1 0OObEKTUBU3ALIMY PE3YJIbTATOB MTOUCKA,

* COOTHOCUTh  TMOJYYEHHBIE  pe3yJbTaThl  TOHWCKA  CO  CBOEH
JEATETbHOCTBIO.
KommynukaTuBubie YY /[

11. YmMmeHue opraHu3OBBIBaTH Y4€OHOE COTPYIHHYECTBO W COBMECTHYIO
NESATEILHOCTh C YYUTEJIEM W CBEPCTHUKAMH; paboTaTh WHIWBUIYAIbHO U B
rpynmne: HaxoAuTh OOIIee pelIeHHe W pas3pemars KOHGIUKTHI Ha OCHOBE
COTJIaCOBAHUS TMO3HIMKM U y4eTa MHTEPECOB; (HOPMYIUPOBaTh, apTyMEHTUPOBATH
1 OTCTauBaTh CBOE MHEHHE. OOYyUaOIIMIIC CMOXKET:

0 ompenensiTe BO3MOXHBIE POJIU B COBMECTHOM JI€SITEIbHOCTH;

O wurparh onpeneaeHHYI0 pojb B COBMECTHOM 1€ATEIbHOCTH;

0 npuHMMAaTh MO3ULIMIO cOOECEeIHUKA, TOHUMAs MO3UIINIO JIPYTroro,
paznmMuaTh B €r0 peud: MHEHHE (TOYKY 3peHHsl), JI0Ka3aTelbCTBO
(aprymeHTsl), (paKThl; THTIOTE3bI, AKCHOMBI, TEOPHUH;

O omnpenensiTe cBOM NEHCTBHUS M JCUCTBUS TapTHEpa, KOTOPHIC
CIIOCOOCTBOBAJIN HJIU MTPEMSTCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIUH;



O crpoutrh MO3UTHBHBIC OTHOLUIEHUS B  Mpouecce
y4eOHOU U
MO3HABATEJILHOM JIeATEIbHOCTH;
O KOppekTHO W apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY
3peHUs, B TUCKYCCUH YMETh BBIJBUTATh KOHTPAPTyMEHTHI, Tiepedpa3upoBaTh
CBOIO MBICJIb (BJIaJICHE MEXaHU3MOM IKBUBAJICHTHBIX 3aMEH);

0  KpUTHYCCKH OTHOCUTHCSI K COOCTBEHHOMY MHCHHUIO, C
JOCTOMHCTBOM TIPHU3HABATh OIMMOOYHOCTh CBOCTO MHEHHS (€CIIH OHO
TaKOBO) U KOPPEKTHPOBATH €T0;

O npemiarath albTePHATHBHOC pEHNICHHE B  KOH(JIMKTHOW
CHUTYaIIHH;

0 BBLACIATH OOIIYIO TOUKY 3PCHHS B IUCKYCCHH,

0 JoroBapuBaThCsi O IpaBWIaxX U BONIpOCax  JUIA

00CyXIeHUSI B

COOTBETCTBHH C TIOCTABJICHHOM Iepe] TPYIION 3aauei;

O OpPraHM30BBIBaTh  y4eOHOE  B3aWMOJCHCTBHEC B  TPYIIIEC

(ompenensaTh ooIme
IEJTH, PACIIPEICIATh POJIH, JOTOBAPUBATHCS APYT C IPYTOM U T. J1.);

O ycrpansaTe B pamkax Jauajora paspbiBbl B KOMMYHHUKAIIWH,
OOyCIJIOBJIEHHbIE HEMOHUMAHUEM/HENPUATUEM CO CTOPOHBI COOECEeIHUKA
3a/1ayu, (POPMBI WIIA COJICPKAHUS JUANOra.

12. YMeHue 0co3HaHHO HCIIOJIb30BaTh PEUEBhHIE CPEACTBA B COOTBETCTBUU
C 3aJayell KOMMYHHUKAllMM Ui BBIPQKEHUS CBOMX 4YYBCTB, MbICIEH U
NOTPEOHOCTEH [Tl IJIAHUPOBAHUS U PETYJISILIUK CBOEH EeATEIbHOCTH; BiIaIeHUE
YCTHOM M MUCBMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO.
OO0y4aronuncs CMOXKET:

*  ONpenensATh 33/layy KOMMYHHUKAIIMU U B COOTBETCTBUM C HEM OTOMpATH
peYEBBIE CPEACTBA;

* orOupaTb U WHCIOJB30BaThb pEUEBblE CPEICTBA B  IpOLECCe
KOMMYHUKAIIMH C IPYTUMU JTIObMU (AUAJIOT B Mape, B MaJou IPYIINe U T. 1.);

*  TPEACTABJIATh B YCTHOW WJIM MUCBMEHHON (popMe pa3BEepHYTHIN IUIaH
COOCTBCHHOM JICSATCIIHLHOCTH;

e  coOmogaTh HOPMbI MyOJMYHOM pedd, perjaMeHT B MOHOJIOTEe H
JIUCKYCCHM B COOTBETCTBUU C KOMMYHUKATUBHOM 3a]1a4€il;

*  BBICKa3bIBaTh W OOOCHOBBIBATH MHEHHE (CYXKIEHHE) W 3arpaiinBaTh
MHEHHE NIapTHEPA B paMKax JIAAJIOra;



O
° INpUHUMATh PpPCIICHUC B XOJAC auajiora M COrjacoBbIBATHL €10 C

co0ECeTHUKOM;

*  CO3/1aBaTh MUCHMCHHBIE «KIUIIMPOBAHHBIC» U OPUTHHATBHBIEC TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOJANMBIX PEUEBBIX CPEJICTB;

*  HCHOJb30BaTh BepOATbHBIE CPEACTBA (CPEICTBA TOTUUECKON CBSI3U) IS
BBIJICTICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHHS,

*  HCHOJB30BaTh HEBepOANbHBIC CPEJCTBA WM HATJSAHBIE MaTepHalbl,
MOJITOTOBJICHHBIE/0TOOpaHHBIE IO PYKOBOJICTBOM YUHUTEIIS;

*  JIe7aTh OIIGHOYHBI BBIBOJ O JOCTHDKCHHH M€ KOMMYHHUKAIMH
HETIOCPEICTBEHHO  TIOCTIE  3aBEpIICHHS KOMMYHHKATHUBHOTO  KOHTakTa W
00OCHOBBIBAThH €TO.

13. ®opmupoBaHMEe © pa3BUTHE KOMIIETEHTHOCTH B  00OJacTH
UCIOJIb30BaHUsl MH(OPMAaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH (Janee —
HKT). O6yuaromuiicsi CMOXKET:

*  IIEJICHANPABJIIEHHO MCKaTh U HCIOJIb30BaThb HH(POPMAIMOHHBIC
pecypchl, HEOOXOMUMBIC NJSl PEIIeHHs YYEOHBIX M TPAKTHUECKUX 3a]ad C
nomoibto cpencts UKT;

*  BBIOMpATh, CTPOUTH W WCIOJB30BATh AJCKBATHYIO WH(OPMALMOHHYIO
MOJIeJIh JIJIS TIepeiadur CBOMX MBICIIEH CpeJICTBAMH €CTECTBEHHBIX U (POPMATHHBIX
A3bIKOB B COOTBETCTBUU C YCIOBUSAMU KOMMYHHKAIIUH;

*  BBIICIATH MHGOPMAIIMOHHBIN aCIEKT 3a/1a4H, ONEPHUPOBATh JAHHBIMH,
MCTIONIb30BaTh MOJIENb PEIICHUS 33aUH;

*  HCHOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMH (BKJIOYas  BHIOOD
aJIeKBaTHBIX 3a/1ady€ MHCTPYMEHTAJbHBIX MPOTPAMMHO-ANMNAPATHBIX CPEICTB H
CEpBHUCOB) IJIsl peHIeHus WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4€OHBIX
3a1a4, B TOM YHCIIE: BBHIYHCIICHUE, HAMHCAHWE THCEM, COYMHEHUMU, TOKIIAJOB,
pedeparoB, cozaaHue MPE3eHTAINN U Ip.;

*  HCHOJb30BaTh HH(OPMALIMIO C YUETOM STUUYECKUX U MPABOBBIX HOPM;
C03/1aBaTh MH(OPMALIMOHHBIE PECYPCHI PA3HOTO THUIA U AJIS Pa3HBIX
ayJIMTOpHiA, COOII0AaTh MHPOPMAITMOHHYIO TUTHEHY U TIpaBuiia HHOOPMAITMOHHON
0€30MacHOCTH.



O
IIpeamMeTHBbIe pe3yJibTAThI

BeimyckHuk Hayuutcds B 5-6  Kkjmaccax (IS WCIIOJIB30BAaHUSA B
MOBCEITHEBHOM KM3HU U 00€CNEUYEeHHs BO3MOYKHOCTU YCIEIIHOTO MPOAOKEHUS
oOpa3oBaHMs Ha 0a30BOM YPOBHE)

«  OmnepupoBaTh Ha 6a30BOM ypOBHE' MOHATHSIMH: MHOKECTBO, SIE€MEHT
MHO>KECTBA, [IOJMHOKECTBO, TPUHAAJIEKHOCTH;

*  3a/aBaTh MHOXECTBA [IEPEUUCICHUEM UX DJIEMEHTOB;

*  HaxoJHUTh MepeceyeHue, 00ObeINHEHNE, OJIMHOKECTBO B MPOCTEHIINX
CUTyalUsX.

B noBceqHeBHOM KM3HU U NIPU U3YyYEeHHHU APYTUX NPeAMETOB:

*  pacrno3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BhICKA3bIBaHU. Umca

*  OnepupoBarb Ha 0a30BOM YPOBHE MOHSATUSIMHU: HATYpPaJbHOE YMUCIIO,
LEeJI0€ YHUCIIO, OOBIKHOBEHHas JApoOb, JECATHUYHAs JApoOb, CMEIIAaHHOE YHCIIO,
paMoOHAIBHOE YKCIIO;

*  HCHOJIb30BaTh CBOWMCTBA YHCEI U MPABUJIA IEUCTBUN C PAMOHAIBHBIMU
YUCJIaMH MPU BBITTOJIHEHUH BHIYMCIICHH;

*  HCIOJIb30BaTh MPHU3HAKKU JIEJIUMOCTU Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUHU
BBIYMCIICHUN U PEIIEHUH HECIIOKHBIX 3a/a4;

*  BBIIOJHATH OKPYIJEHUE palHUOHAIBHBIX YHCE B COOTBETCTBUHM C
IIPaBUJIAMU;

*  CpaBHUBATbH pALlOHAJbHBIE YUCIIA.

B noBceqHeBHOM KM3HU U NIPU U3YyYE€HHHU APYTUX NPeAMETOB:

*  OLIGHMBATh PE3yJbTaThl BBIYMCICHUH TIPH PEIICHHH MPAKTHYSCKUX
3a/1au;

1 .
31ech 1 Jajee — pacro3HaBaTh KOHKPETHBIE IPUMEPBI OOIIMX MOHATHI 10 XapaKTepHbIM NPU3HAKAM, BBIIIOIHATh
JIEHCTBUS B COOTBETCTBUU C ONPEIEIIEHUEM U IPOCTEUIIMMY CBOMCTBAMM NOHATHHI, KOHKPETU3UPOBATh IPUMEpPaMHU

oO1mue MOHATHS.



*  BBINOJIHATH CPABHEHUE YHCEJ B PEATIbHBIX CUTYalIUSX;

*  COCTaBJISAThH YHCIIOBBIC BRIPAXKEHUS MIPU PEUICHUHU MTPAKTUYECKUX 33124
U 3aJ1a4 U3 ApYyrux yd4eOHbIX npeaMeToB. CTATUCTHKA U TeOpHUsl BepOsiTHOCTEl

*  IlpeacTaBisaTh NaHHBIE B BUJIE TAOJIUIL, JUArpamm,

*  yuTaTh UHPOPMAIIKIO, TPEICTABICHHYIO B BUJIE TAOJIUIIbI, TUATPAMMBI.
TexcToBble 3a1a4N

® Pemats HECIOKHBIE CHOKETHBIC 3a/la41 Ppa3HbIX TUIIOB Ha BCC

apupMeTHYeCcKue AeHCTBUS;

*  CTPOUTH MOJICJIb YCIIOBUS 3a/1auu (B BUJI€ TaOJHUIIbI, CXEMbI, PUCYHKA), B
KOTOPOM JaHbl 3HAYEHUs JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C LEJBIO
MOMCKA PEILICHHS 33]1auu;

*  OCYILECTBIATH CIOCOO TOMCKA pELIEeHUs 3aJadd, B KOTOPOM
paccykJ€HUE CTPOUTCS OT YCIOBHS K TpPEOOBAaHHIO WM OT TpeOOBaHMS K
YCIIOBHIO;

*  COCTaBJIATH IUIaH PELICHUS 3a7a4H;

*  BBIACIISATH TAlbl PEIICHUS 33/1a4U;

*  HHTEPOPETHPOBATh  BBIYMCIWTEIbHBIE  pE3yJbTaThl B  3ajJade,
WCCJIEIOBATH MTOJIYYEHHOE PELICHUE 3a1a4H;

*  3HATh pa3IUYUe CKOPOCTEH OOBEKTA B CTOSTUEH BOJIE, MPOTUB TEUCHUS U
110 TEYEHUIO PEKH;

*  pemarh 3a/1a4M Ha HAXOXKJICHWE YaCTH YKCIIa U YUCJIa [0 €ro 4acTu;

*  pemarh 3a/layu pa3HbIX TUIOB (HAa pabOTy, HA MOKYIKH, HA IBUJKEHHUE),
CBSI3bIBAIOIIUX TPU BEJMYMHBI, BBIICIATh 3TU BEIUYUHBI M OTHOILICHUS MEXKIY
HUMU;

*  HaxoJIWTh NPOLEHT OT YMCJIA, YACIO IO MPOLEHTY OT HEro, HaXOAUTh
IPOLICHTHOE OTHOILIECHHE JBYX YHCEJ, HAXOJWTh IPOLIEHTHOE CHIKEHHE WU

IMPOOCHTHOC MOBLIIICHNEC BCIMYNHBI,



O
° pemaTb HECJIOKHBIC JIOTUYCCKUC 3a/la4v MCTOAOM paCCY)KHeHHﬁ.

B noBceqHeBHOM )KM3HU U NIPU U3YyYEHHHU APYTUX NPEeAMETOB:

*  BBLABUIaTh TUIIOTE3bl O BO3MOYKHBIX MPEACIBHBIX 3HAYECHUSIX UCKOMBIX
BEJIMYMH B 3aj1a4e (Je1aTh MPUKUIKY)
Harasanas reomMeTpus
I'eomeTpuyeckue purypol

*  OmnepupoBarb Ha 0a30BOM YypOBHE TMOHATHSIMHU: (QuUrypa, TOUKa,
OTPE30K, IMpsMas, JIy4, JIOMaHas, Yyroj, MHOTOYIOJIbHUK, TPEYTOJbHHUK U
YEeTBIPEXYTOJBHUK, NPSIMOYIOJBHUK W  KBaJpaT, OKPYXHOCTb H  KpYT,
IpsIMOYTOJIBHBIM TNapaienenunen, Kyo, map. M3o0paxars u3zydaemble (Urypbl
OT PYKH U C IOMOUIBIO TUHEHKH U LUPKYJISL.

B noBceqHeBHOM »KU3HU U NIPH U3YyYEeHUHU APYTUX NPEAMETOB:

*  pemarb NpPaKTUYECKUE 33Ja4l C MPUMEHEHHEM IMPOCTEUIINX CBOWCTB
uryp.
N3mepeHusi 1 BbIYHMCIEHHSA

*  BBIIOJIHATh U3MEPEHUE JUINH, PACCTOSHUMN, BEIMYUH YTIJIOB, C TOMOILBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIVH U YTJIOB;

*  BBIYMCJIITH IJIOIIAIN NPSIMOYTOJIEHUKOB.
B noBceqHeBHOM KM3HU U NPU U3YyYE€HHHU APYTUX NPEeAMETOB:

*  BBIYMCIIATH PACCTOSIHUA HA MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX,
IJIOLIAAN TPSIMOYTOJIbHUKOB;

*  BBIIOJIHATH NPOCTEHIIME NOCTPOEHUS W H3MEPEHMS] HA MECTHOCTH,
HEO0OXOMMbIC B peabHOM Ku3HH. UcTOpHs MaTeMaTUKHU

*  ONKCHIBaTh OTJEIBbHBIE BHIJAIOIIMECS PE3YIIBTATHI, IIOJYUYEHHBIE B X0J1€

Pa3BUTHA MAaTCMATUKHU KaK HAYKH,



® 3HATb IMPHUMCPbI MAaTEMATHUYCCKUX OTKpLITI/Iﬁ H UX aBTOPOB, B CBA3U C

OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH.

JJIeMeHThI TEOPHH MHOKECTB M MATEMATHYECKOH JIOTUKHU

«  Onepuposamv* HOHAMUAMU. ~ MHONCECMBO, Xapakxmepucmuku
MHOJMCECmBa, 9JNeMeHm MHOJCeCmed, Nycmoe, KOHeuHoe U  OecKoHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOTIEHCHOCTb,

*  onpeoensimb NPUHAONEHCHOCNL INEMEHMA MHOHICECM8Y, 00beOUHEeHUI0
U nepeceueHur) MHONCeCms, 3a0asamsb MHOMNCECMBO C NOMOWbI0 NepequcieHus
91eMEeHMO8, CI0BECHO20 ONUCAHUSL.
B noBcegHEeBHOM KU3HM U NIPU U3Y4YeHNH APYTUX NPEeAMETOB:

° pacnoznaeantv jlocudeCKU HEKOPPEKNHble BblCKA3bIBAHUA,

*  cmpoumv YenouKu YMO3AKOUEeHUU HA OCHO8e UCNOJIb308AHUS NPABGUT
noeuxu. Yucna

*  Onepuposamv  NOHAMUAMU:  HAMYPATIbHOE  YUCTLO,  MHOICECTNBO
HAmMypatbHulX Hucel, yeioe 4YUCio, MHONCeCmeo yevlx uucel, 00bIKHOBEHHAS
0pobb, decsimuunas 0pobb, CMEUAHHOE YUCTO, PAYUOHATLHOE YUCIO, MHOMCECMBO
PAYUOHATIbHBIX YUCET, 2eOMemPUYecKasl UHMepnpemayuss HamypaibHblX, Yeablx,
PAYUOHATLHBIX,

® NOHUMAMb U OOBACHAMb CMBICIL I’lO3ML;MOHHOZZ 3anucu HamypajibHoco

qyuciaa,
° BbINOJIHANTL 6bIYUCIIEHUA, 6 MOM HYUC]le C UCNOJIb306AHUEM NPUEMOE

PAUYUOHATIbHBIX 6bl'iuC]Z€HulZ, 000CHO8bIBAMb anzcopummbsl 6blNOJIHEHUA ()612017’161/{1/7,'

2
3H€CL 1 J1aJie€ — 3HAThb OIIPEACICHUC NOHATHUA, YMETh IOACHATDH €r0 CMBICJI, YMEThb UCIIOJIb30BATh ITIOHATUC U €0

CBOMCTBA MPH MPOBEACHNUH PaCCYXKICHHUH, TOKa3aTeIbCTB, PEIICHNH 33 1ad.



. ucnonv3oeams npusHaxu oeaumocmu wa 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbL U NPOU3BeOeHUsT Yucell NPU BbINOJIHEHUU BLIYUCTIEHUL U peuleHul 3a0ad,
000CHOBbIBAMb NPUSHAKU OCIUMOCTU;

° B6bINOJIHAMb OKpYcleHUue payuoOHaAlIbHblX YUCEIl C 3a0aHHOU MO4YHOCNbIO,

YROPAOOUUBAMb  HUCIA, 3anucantble 8 gude
O0ObIKHOBEHHBIX U 0eCAMUYHBIX Opobell;

*  naxooumv HO/J u HOK uucen u ucnonv3o8ams ux npu peueHuu 3a0a, .

*  onepuposamv  NOHAMUEM  MOOYIb  UYUCIA,  2eOMEMPUYECKAs]
unmepnpemayus MoOyis 4ucia.

B noBceqHeBHO KM3HU U NPU U3YyYEeHHHU APYTUX MPeIMETOB:

*  NpuUMeHAmMb NPaAsula NPUOIUINCEHHLIX GLIYUCTCHUU NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux y4eonvix npeomemos;

*  BHLINONHAMb CPAGHEHUE pe3yIbmamos GblYUCICHU NpU  peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mom 4ucie NPUOIUNCEHHBIX BbIUUCTECHULL,

*  cocmasnsms HUCIOBble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs Npu
peuwenuy npakmuyeckux 3a0ay U 3a0ay u3z Oopycux yuyeOHvIX NpeomMemos.
YpaBHeHMs U HEPABEHCTBA

*  Onepuposamv  NOHAMUAMU.  PABEHCMBO,  YUCIOB0€  PABEHCMEBO,
YpasHeHue, KOpeHb YPABHEHUs, peuleHue YPAGHeHUs, YUCI080€ HepPAaBeHCMEO.
CTaTucTHKA M TeOpUsl BEPOSATHOCTEM

*  Onepuposamv noHamuaMu: CmMOOYamMvle U Kpy208ble OUacpammol,
mabauyvl OaHHbIX, CpeOHee apughmemuueckoe,

*  uzenekamv, UHGOpMayuro, NPEOCMABNIeHHYI0 6 madIuYax, Ha
ouazpammax;

° cocmaeiisiimb ma@zuubl, cmpounio OMCZZPCZMMbl Ha OCHOBE OAHHDbIX.

B noBcegHeBHOM KU3HM U NIPU M3Y4YEHHH APYTUX MIPeIMETOB:



*  u38NeKamv, UHMEPNPemupo8amsv U NpeodpPa308vl8ams UHGOOPMAYUIO,
npeoCmasieHuyl0 8 madauyax u Ha OUAPAMMAX, OMPANCAOWYIO CEOUCMEA U
Xapaxkmepucmuku peaivHolx npoyeccosd u signeruil. TekcToBbIe 3a1a4n

*  Pewams npocmuvle u clodcuvie 3a0auu pAasHublX MUnos, a makoice
3a0ayu NOBLIULEHHOU MPYOHOCIU,

UCNOIL308AMb PA3HblE KPAMKUE 3aNUCU KAK MOOEIU MEeKCMO8 CLONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ay,

*  3Hamb U npumeHsmb o0b6a cnocoba noucka peuleHus 3a0ay (om
mpeboB8anuUs K YCI08UI0 U OM YCI08USL K MPeO08aAHUI0),

*  MOOenupo8amsb paccydcoeHusi Npu NOUCKe peutenus 3a0ay ¢ NOMOUWbIO
epagh-cxemol,

*  8bl0eNAMb 9MANGL peuletusl 3a0adl U COOePIHCAHUE KAHCO020 dIManda;

*  UHmMepNpemuposamv - BbIYUCTUMENbHbIE — Pe3YIbmaAmbl 8
3a0avye,

UCc1e008ams NOJY4UEeHHOE peleHue 3a0adu,

*  GHATU3UPOBAMNL BCEBO3MOMNCHbBIE CUMYAYUU B3AUMHO20 PACHONONACEHUS
08X 00bEeKMO8 U UBMEHEeHUe UX XAPAKMepUcmux npu CO8MeCMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peweHuu 3a0ad Ha OBUNCEHUE O08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABTICHUSIX,

*  uccnedosamv B8CEBO3MOJICHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha
o8udIceHUe No pexe, paccCmMampusams pazHsvle CUCMeMbl OMcyema,

*  pewamv pazsHOOOPA3Hble 3a0a4U «HA YACUY,

*  pewamv u 000CHO8bIGAMb C80€ peuileHue 3a0ay  (8vlOeNAMb
MAmMemMamuyecKyr0 OCHO8Y) HA HAXONHCOeHUue 4acmu Yucia u Yucia no e20 4acmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

*  oco3nasamv U OOBACHAMbL UOEHMUYHOCMb 3A0ay4 PA3HLIX MUNOS,

cesAszblearowux mpu 6ejiuv4urbl (Ha pa60my, HA NOKYnKu, Ha ()6u9fC€Hu€),' 8bL0eISIMb



O
omu eejuduHbl U OMHOUIEHUA Memcdy HUMU, NPpUMEHAMb UX NpUu peuleHuu 361@0'4,

KOHCMpPYUpos8ams cobCcmeenuble 3a0ayu YKa3auHovlx munos. B 1oBceqHeBHOM
’KM3HM U NIPU U3yYE€HUM APYTrUX NpPeIMeTOB:

*  gbiOeAMb NpU peueHuU 3a0ad XapaKmepucmuku paccmampueaemou 8
3a0ave  cumyayuu,  OMIUYHbIE OM  pedalbHblX  (me, oOm  KOMOPbHIX
abcmpazuposanucy), KOHCMPYUpo8ams HOBble CUMYAYUU C YUemom IMux
Xapakmepucmuxk, 6 UYACMHOCMU, HPU peuwleHuu 3a0ai Ha KOHYeHmpayuu,
YUUMbI8AmMs NJIOMHOCMb 8eUiecmad;

pewams u KOHCMpPYuposams 3a0a4u Ha OCHOBe paccmompeHus
PeanvHblX Ccumyayuti, 8 KOMOpbIX He mpebdyemcsi MOUHbIL BbIYUCIUMETbHDI
pesynomam,

*  pewamdv 3a0auu HA OBUNCEHUE NO peKe, PACCMAMPUBAs pa3zHbvle
cucmemvl omcyemad.

Harasanasa reomMeTrpus
I'eomerpuueckue Gpurypsol

*  U3zenexams, unmepnpemuposams u npeoopasosvléams UHGOPMayuio o
2eoMempuyecKkux gueypax, npeoCcmasieHHyI0 Ha Yepmeicax,

*  uzobpadicamv  uzyyaemvle Queypbl om pPyKu U C HNOMOWDBIO
KOMNblomepHuIX uHcmpymenmos. U3MepeHnsi 1 BbIYUCJICHUS

*  BbLINOJHAMb UBMepeHUue OUH, PACCMOSHUL, BeTUYUH Y2l08, C NOMOUbIO
UHCIMPYMEHMO8 OJis1 U3MePeHUll OJIUH U Y208,

*  guuuUCIAMb  NAOWAOU  NPAMOY2O0JbHUKOS8,  K8aopamos,  0Ovembl
NPAMOY20NbHBIX NAPAJLIENenuUnedos, Kyooa.

B noBceHeBHOM KU3HH U NPU U3YYEHNH APYTUX MPEIMETOB:
*  BBIUUCIAMb PACCMOSHUS HA MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUSX,

nIOWAoU YYACmMKO8 NPAMOY20JbHOU Popmbl, 00bEMbl KOMHAM,



*  BbINOJHAMb NPOCMeEluiUe NOCMPOEHUSL HA MeCIMHOCMU, He0OX00UMble 8
DeanvHOU HCUZHU,

*  oyeHusamv pasmepvl PedbHblX 00BLEeKMO8 OKpyycanuezo Mupa.
HUcropust MaTeMaTuKH

° Xapakmepu306amb 6K1A0 ebldaiou;uxc;z mamemamuxkos 6 pasesumue

mamemamuKku U UHbIX HAYYHbLX obnacmeil.

BbIIyCKHHK HaydYuTCA B 7-9 Kaaccax (Il UCIIOJIb30BAHUSA B MOBCETHEBHOMN KU3HU U

OﬁeCHe‘leHI/IH BO3MOKHOCTH yCIICIITHOI'O IMIPOJAOJIZKCHUA 06pa30Ba}mﬂ Ha 0a30BOM ypOBHe)
JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU
OnepupoBarh Ha 0a30BOM ypOBHe3 MOHATHUSIMU: MHOKECTBO, DJIEMEHT

MHOKECTBA, MOJAMHOXKECTBO, IPUHAIJICKHOCTD;

*  3aJ1aBaTh MHOYKECTBA NEPECUNCICHUEM HX JIEMEHTOB;

*  HaXOJUTh NepecedyeHue, oObEIUHEHHE, TTOAMHOKECTBO B MPOCTEUIIINX
CUTyalusX;

*  oIepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMHU: OTIPEICIICHHIE, aKCHOMa,
TEOpeEMa, I0Ka3aTeIbCTBO;

*  MNPUBOJWTH NMPUMEPHI U KOHTPIPUMEPHI I MOATBEPKIACHHUS CBOUX
BBICKa3bIBaHHUIA.
B noBceHeBHOI KM3HM U IPHU U3YYEHUH IPYTUX MPeIMETOB:

*  HCNOJIb30BaTh Ipapuueckoe Mpe/ICTaBICHUE MHOXKECTB JJIsl OMUCAHMS
pealbHBIX TMPOIECCOB U SIBJICHUM, NPU PEIICHUH 3adad APYTuX Y4EOHBIX

npeamMetoB. Uuciia

¥ 311ech 1 j1altee — paco3HABaTh KOHKPETHBIE MPUMEPHI OOIIMX TOHATHIA 110 XapaKTEPHBIM MPH3HAKAM, BHITOIHSATS
JICHCTBUS B COOTBETCTBUU C ONPEACIEHUEM U IPOCTEHIINMY CBOMCTBAMHU NIOHATUH, KOHKPETU3UPOBATh IPUMEPAMHU
o0I1e MOHATHUS.



*  OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSIMHU: HATypallbHOE YHCIIO,
[[eJI0€ YHCII0, OOBIKHOBEHHAs ApOoOb, JecsATHYHAs JpoOb, CMEIIaHHas JpoOb,
palMOHAJIBHOE YUCII0, apu(PMETHUUECKUN KBaAPATHBIN KOPEHb;

*  HCHOJIb30BaTh CBOMCTBA YMCEJ W NpaBuia JEHUCTBUM IPU BBINOJHEHUH
BBIYMCIICHU;

*  WCIOJB30BATh MPU3HAKU JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUN
BBIUUCJICHUI U PEIICHUU HECJIOKHBIX 3a/1a4;

*  BBINOJHATh OKPYIVIEHHE PAIMOHAJIBHBIX YHCEI B COOTBETCTBUM C
MpaBUIAMU;

*  OIICHHUBATh 3HAYCHHE KBAJAPATHOIO KOPHS M3 IMOJOKUTEIBHOTO LEIOTO

YuCIa;
*  pacrno3HaBaTh pallMOHAIBHBIC W WPpPAMOHAJIbHBIC unciial]l cpaBHUBATH

quciia.

B HOBCCI{HeBHOﬁ KU3HMA U IIPA U3YUYECHHUMH IPYIUX NIPEAMETOB:

OLICHUBATH PE3YJIbTATHl BBIYMCICHUHN MTPU PEIIIEHUH MPAKTUYECKUX

3a/1ad;

*  BBINOJHATH CPABHEHUE YHCEII B PEANIBHBIX CUTYalUsIX;

*  COCTaBJISITh YMCJIOBBIE BBIPAXKECHUS MPU PEUICHUM MPAKTUYECKUX 3a1a4
Y 3a/1a4 U3 APYrux yuyeOHbIX npeaMeToB. ToxkaecTBeHHbIE TPeodpa3oBaHUA

*  BrInonHATh HECHOXHBIE MPeoOpa3oBaHUs AJIS BBIYUCICHUS 3HAYCHUN
YUCJIOBBIX BBIPAXKECHUM, COAEPKAIIMX CTEINEHM C HATypPaJbHBIM II0KA3aTENEM,
CTEIIEHU C LEJIBIM OTPULIATEIIbHBIM NTOKA3ATENEM;

® BBIITIOJIHATH  HCCJIOXKHBIC Hpeo6pa3013aHH;1 OCIbIX BBIp&)KCHHﬁZ

pacKpbIBaTh CKOOKH, IPUBOIUTH MOJAO0HBIC ClIaraeMbIe;



*  HCHOJIb30BaTh (hOPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaApaT CyMMBlI,
KBaJpaT Pa3HOCTHU, Pa3HOCTh KBAJPaTOB) JJIsl YIPOIIECHUS BBIYMCICHUM 3HAUYCHUM
BBIPAKECHUN;

*  BBINOJHSITH HECJIOKHBIEC npeoOpa3zoBaHuUs JTPOOHO-TTMHEUHBIX
BBIPAKECHUHN U BBIPAXKEHUM C KBAAPATHBIMU KOPHSIMU.

B noBcexHeBHOM KU3HM U IPHU U3YYEHUH IPYTUX MPeIMETOB:

*  TIOHUMAaTh CMBICJI 3aIIUCH YKCJIa B CTAHAAPTHOM BH/IE;

* omepupoBaTh Ha 0a30BOM ypOBHE TMOHATHEM «CTAaHIApPTHas 3aluCh
qHCIa.

YpaBHeHUS U HEPABEHCTBA

*  OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMHU: PABEHCTBO, UMCIOBOE
PaBEHCTBO, YPAaBHCHHE, KOPECHb YpPABHECHUS, PEUICHUE YPABHEHUS, YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABECHCTBA,

*  IPOBEPATH CIPABEIIMBOCTH YHCIIOBBIX PABEHCTB U HEPABEHCTB;

* pemare JIMHEWHBIE HEPABEHCTBA W  HECJIOXHBICE HEPABCHCTBA,
CBOJISIIIIMECS K JUHECHHBIM;

*  pemarb CHUCTEMBl HECIOXHBIX JIMHEHMHBIX YPAaBHEHHM, HEPABCHCTB;
IIPOBEPSTH, ABISIETCA JIM JAHHOE YHUCIIO PELICHUEM YPAaBHEHUS

(HepaBeHCTBA);

*  pemiath KBaJpaTHBIC YpaBHEHUS MO (opmysie KOpHEW KBaapaTHOTO
YpaBHCHHS,

*  n300paxxaTh pelieHus HEPABEHCTB U X CUCTEM Ha YHCJIOBOM MPSIMOM.
B noBce1HeBHOI KM3HU U PU U3yYeHHH APYTUX MPEIMETOB:

*  COCTaBJATh W pENIaTh JIMHEWHBIC ypaBHEHUS TPH DPEIICHUH 3ajad,
BO3HHMKAIOIINX B IPYTHX YUEOHBIX NMpeaMeTax. DyHKIUN

*  Haxoauts 3HaueHue GYyHKIIUYU 1O 3aJJaHHOMY 3HAYEHUIO apTyMEHTa;



*  HaXxOJWTh 3HAUEHUE apryMEHTa IO 33JaHHOMY 3HAUEHUIO (PyHKIMU B
HECJIOKHBIX CUTYyalUsX;

*  ONpEIENATH MOJIOKEHUE TOYKH 110 €€ KOOpANHATaM, KOOPAHHATHI TOUKU
I10 €€ IOJI0YKEHUIO Ha KOOPAUHATHOU IIIIOCKOCTH;

* 1o rpaduKy HaXOAuUTh OONACTh OMpEICNICHUS, MHOXKECTBO 3HAUYCHUH,
HyJIU (YHKLIHH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAacTaHUA U
yObIBaHUs, HAMOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS QYHKIUY;

*  CTpoUTH rpaduK TUHEHHON QYHKINY;

*  TIPOBEPSTH, ABJISIETCS JIU JaHHBII rpaduk rpaduKoM 3aJaHHON PYHKIUU

(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPOTOPIIMOHATBHOCTH);

*  ONpeleNsATh MPUONMKEHHbIE 3HAYEHHS] KOOPJIMHAT TOYKU MepeceyeHust
rpaguKoB (QyHKIIHIA;

*  omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSAMU: IOCIEAOBATEIbHOCTD,
apupmMeTnyecKas Mporpeccusi, reoMeTpruuecKast Iporpeccus;

*  pemiath 33724 Ha MPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITH MOJTYYEH
HEIMOCPEJICTBEHHBIM TOJICYETOM 0e3 mnpumeHeHust ¢opmyin. B moBceaHeBHOM
JKU3HU M NP U3YYEHUH JPYTUX MPeIMeTOB:

*  HCIOJIb30BaTh TpaUKU peaNbHBIX MPOLUECCOB M 3aBUCUMOCTEH st

OIpEIENIeHHS X CBOMCTB (HanOOJIbIIME U HAUMEHBIINE 3HAYEHUs1, TPOMEKYTKU



BO3pacTaHus U yObIBaHUsI, 00JACTH MOJOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUCHUH U
T.IL.);
*  HCHOJB30BaTh CBOMCTBA JIMHEHHON (DYHKIIUU U ee rpaduK Npu pelIcHUH
3aJ1a4y U3 Apyrux y4eOHbIX npeamMeToB. CTATHCTHKA M TeOPUsl BePOSITHOCTEN
*  Hwmerp IIPEACTABICHUE O CTaTUCTUYECKUX
XapaKTEepUCTUKAaX, BEPOATHOCTH CIYYalHOTO COOBITHS, KOMOWHATOPHBIX
3a/1a4uax;
*  pemarb NpocTelline KOMOWHATOPHBIE 33Ja4d METOJOM IPSMOTO U
OpPraHM30BAHHOTO Mepedopa;
*  MPEACTABISATH JAHHBIE B BUJIE€ TA0JINII, AUArpaMM, rpauKoB;
*  yuTaTh MHPOPMALIMIO, IPEICTABIECHHYIO B BUJI€ TAOJIHIIbI, IHATPAMMBI,
rpaduka;
*  OIpenensaATbh OCHOBHBIE CTATUCTHUYECKUE XapPAKTECPUCTUKHU YHMCIIOBBIX
HabOpOB;
*  OIICHMBATbH BEPOSTHOCTH COOBITHUS B MPOCTEUIINX CITydasix;
*  HUMEThb NPEJCTaBJICHHUE O POJIM 3aKOHA OOJBIIMX YUCEN] B MAaCCOBBIX
SBJICHUSIX.
B nosceHeBHOM JKM3HM M NIPU U3YYEHHUHU APYITUX NIPEAMETOB:
*  OLIEHMBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METO/IOM Iiepedopa;

*  HUMETh MPEACTABICHUE O pOJM IIPAKTUYECKU
JIOCTOBEPHBIX ¥ MaJIOBEPOSTHBIX COOBITUI;
*  CpaBHUBAaTb OCHOBHBIC CTATUCTUYECKHE XaPAKTEPUCTUKH, TOTyYCHHBIE

B [IPOLIECCE PELICHUS PUKIAAHON 3a1a4H, U3YUEHUS PEATIbHOIO SIBJICHUS,



*  OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI U SIBICHUU B HECIIOKHBIX
cutyanusax. TekcToBble 3a1aun

° PemaTth HECIOKHBIE CIOKETHBIC 3aJla4M pa3HbIX THUIIOB HA BCC

apupMeTHYECKUE ICUCTBUS;
*  CTPOUTHh MOJENh YCJIOBHUS 3a1auu (B BHIE TAONHIIBI, CXEMbI, PUCYHKA

WIN YpaBHEHMs), B KOTOPOM MaHbl 3HAUEHHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C LIETIBIO MOUCKA PEIICHUS 3a/1a4H;
*  OCYIIECTBISITh CHOCOO TMOMCKA pEIIeHUs 3aJadyd, B KOTOPOM
paccykJI€HUE CTPOUTCS OT YCIOBHSI K TPEOOBAHUIO MU OT TPEOOBAHUS K YCIIOBHUIO;
*  COCTaBJIATH IUIAH PEIICHUS 33]1auH;

° BBIACIIATD OTallbl PCIICHHAA 3a1a4H;

® HHTCPIPCTUPOBATD BBIYHCJIUTCIIBHBIC PE3YyJIbTAaThI B 3agaydc,

MCCIIEIOBATh MTOJIyYEHHOE PELICHHE 331a4H;

*  3HaTh pa3IMYue CKOPOCTEH 00BEKTa B CTOSTUEH BOJE, IPOTUB TEUEHUS U
10 TEYEHUIO PEKH;

*  pemarhb 3aa4M Ha HAX0XKJIEHHE YaCTH YHCIIA U YHCIIA 110 €ro YacTH;

*  pemarh 3a/layu pa3HbIX TUIOB (HAa pabOTy, HA MOKYIKH, HA IBUJKEHHUE),
CBSA3BIBAIOLIMX TPU BEIMYMHBI, BBIACIATH ATH BEIMYMHBI U OTHOUIEHUS MEXKIY
HUMU,

*  HaxoJWTh HNPOLEHT OT YMCJIA, YHUCIO IO MPOLEHTY OT HEro, HaXOAUTh
IIPOLIEHTHOE CHUKEHUE WX MTPOLICHTHOE MOBBILICHUE BEJINYUHBI,

*  pemarb HECJOKHBIE JIOTHYECKHE 3a/1a4l METOJIOM PACCYKIACHUIA.

B noBceqHeBHO KU3HU U IPH U3YyYeHUHU APYTUX NPeAMETOB:
*  BBIJBUIaTh THIIOTE3bI O BO3MOKHBIX MPEJEIBbHBIX 3HAYEHUSAX NCKOMBIX

B 3aj1a4€ BEJIUYUH (JIeJ1aTh MPUKUIIKY).

I'eomerpuyeckne purypsl

*  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSATUSIMU T€OMETPUIECKUX PUTYD;



*  W3BJIEKAThH uH(bOpMaInIO 0 r€OMETPUUYECKHUX durypax,
IIPEACTABICHHYIO Ha YEPTEKAX B SIBHOM BHJIE;

*  TPUMEHSATH JUIsl pEeLIeHUs 3a/1ay reoMeTpruieckue (hakTbl, €CIIH YCIOBUS
UX MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopMme;

*  pemiaTh 3a/1a4¥ Ha HAXO0XKJICHWE T€OMETPUIECKUX BEITUUHH M0 0Opa3iamM
WJIU QITOPUTMAM.

B noBcegHeBHOM KM3HM M NIPU U3YYEHHUHU APYITUX NIPEAMETOB:

*  HCHOJb30BaTh CBOMCTBA T'EOMETPUYECKHX (UTYp s  pEUICHHS

TUTIOBBIX 3a/1a4, BO3HUKAIOIIMX B CUTyalUUsX ITIOBCEIHEBHOW KW3HH, 3a1a4

IMPAKTHYCCKOTI'O COACPKAHMA.

OTHolIeHNs
. OnepupoBath Ha 6a30BOM YPOBHE MOHATUSMH: PABEHCTBO (hUTYP,
paBHBIE ¢Gurypbl, = pPaBEHCTBO TPEYrOJbHUKOB, MapalICIIbHOCTh
IPSIMBIX, IEPIEHIUKYJISIPHOCTD IOPSIMBIX,  YTJIBI MEXKIY

NPSAMBIMH, TIEPIICHINUKYJIAP, HAKIOHHAS, TPOCKIIHS.
B noBcegHeBHOM KM3HM U NIPU U3YYEHHHU APYTUX NIPEAMETOB:

. MCIIOJIb30BaTh OTHOLLIEHHUS IS PEIIEHUS IPOCTENIINX 3a4a4,
BO3HUKAIOIIMX B PEANbHOM XKU3HH. U3MepeHus U BbIYUCICHUS

. BbINONHATS U3MEPEHUE UINH, PACCTOSIHUM, BEJIUYUH YTIJI0B, C IIOMOILBIO
WHCTPYMEHTOB U1l U3MEPEHUN [IJIUH U YTJIOB;

. OPUMEHSTH (DOPMYJIbI IEPUMETPA, IO U 00bEMa, TUIOLIAAH
ITIOBEPXHOCTH OTIEJIBHBIX MHOTOIPAHHUKOB IIPU BBIYNCIICHUSX, KOT/la BCE TAHHBIE

HMCIOTCS B YCIIOBUH,



. IPUMEHATb TEOpPEMY [Tugaropa, 6azoBbie

TPUTOHOMETPUUECKUE COOTHOIICHUS JJIsl BRBIUUCIICHUS IJTUH, PACCTOSTHUM,
TUIOIIAAEH B IPOCTEUIIUX CITyqasix.

B noBcexHeBHOI "KM3HM ¥ MIPU U3YYEHUH APYTUX MPeIMETOB:

. BBIYUCIISITh PACCTOSIHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYaIUSIX,
TJIOMIAN B TIPOCTEHIITNX CITydasixX, IPUMEHSITh (hOPMYIIbI B MPOCTEUIIINX
CUTYyallUsIX B MOBCEIHEBHOM XU3HU. I'eoMeTpruyecKue nmocTpoeHmst

. N300pakaTh TUITOBBIC INIOCKKHE PUTYPBI K PUTYPHI B IPOCTPAHCTBE OT
PYKH U C IOMOIIbIO UHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NPU U3YYEHUHU JIPYTrUX NMPeIMETOB:

. BBITIOJTHSATD IIPOCTEHIITNE TOCTPOCHHS HA MECTHOCTH, HEOOXOJUMBIC B
p€aIbHOM KU3HH.

I'eomeTpuyeckue npeodpa3oBaHust

. Crtpoutsb purypy, CHMMETPUUYHYIO JAHHOU (DUTYPE OTHOCUTENIBHO OCU U
TOYKH.

B noBcegHeBHOM KU3HM U NIPU U3YYEHHUHU APYTUX NMPeIMETOB:

. pacno3HaBaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

. pacro3HaBaTh CUMMETpPUYHBIE (UTYPhl B OKPYXKAIOIIEM  MHpE.
BekTOpbI M KOOPAUHATHI HA IVIOCKOCTH

. OmnepupoBath Ha 0a30BOM YPOBHE MTOHATUSIMHU BEKTOP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, KOOPAUHATHI HA MJIOCKOCTH;

. ONpeeATh NPUOIMKEHHO KOOPAUHATHI TOUKH IO €€ N300paKeHUI0 Ha
KOOPJAMHATHOM IIOCKOCTH.

B noBcegHeBHOM KM3HM M NIPU U3YYEHHHU APYITUX NPEAMETOB:
. UCIIONIB30BaTh  BEKTOPBI Il  pELIEHUs NPOCTEHINMX 3aJa4  Ha

ONpEIEICHNE CKOPOCTH OTHOCUTENIBHOTO IBUKEHUS.
HUcTropust MaTeMaTUKHU

® OmnuceIBaTh OTACJIbHBIC BEIAAIOIMIUECA PE3YIIbTAThI, ITIOJIYYCHHEBIC B XOAC



O
Pa3BUTHA MATCMATUKH KaK HAYKH,

° 3HATh IMIPHUMECPbI MATCMAaTUYCCKHUX OTKpBITI/Ifl N UX aBTOpPOB, B CBA3U C

OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH;

. MIOHMMAaTh pPOJb MaTreMaTUKu B pasButuu Poccun. MeTtoabl
MaTeMAaTUKH
. BriOuparh moaxoasmuii U3y4eHHbIH METO JIJIsl PEIICHHUS M3y4YeHHBIX

TUIIOB MATEMAaTUYECKUX 3a]1a4;
. [IpuBOINTH NpUMEpPBI  MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B

0pr>1<a}omeﬁ HCﬁCTBHTGHBHOCTH " IIPOU3BCACHUAX NCKYCCTBA.

BI)IHYCKHI/IK IMOJIYYUT BO3MOKHOCTh HAYYUTHCA B 7-Q KJaaccax AJad o0ecnevyeHNs BO3MOKHOCTH

YCHENIHOTO MPO0:KeHUA 00pa30BaHUA HA 6a30BOM M YIVIy0JI€HHOM YPOBHAX
JJ1IeMEeHTBI TCOPHUHA MHOYKECTB H MaTeMaTH4YeCKOM JJOTHKH
M OI’I@pMpO@dWlb4 NOHAMUAMU. onpedeﬂeﬂue, meopema, akcuoma,
MHOJCecmeo, xapakmepucmuku MHoascecmed, J3J1eMeHnt MHoalcecmed, nycnioe,
KOHeyHoe U ©OecKoneyHoe MHOIHCECMBO, l’lOdMHOOfC@CWl@O, l’lpuHCl()ﬂe.?lC‘Hocmb,

BKJIIDYEHUE, PABEHCMB0 MHOJHCeECmes,

*  U300padcamv MHONCECMEA U OMHOULEHUE MHONCECE C NOMOUWBIO
Kpy2os Jinepa;
. onpeoensims NPUHAONEHCHOCHb INeMEHMA MHOHMCECMBY, 00beOUHEHUIO

U nepecevyeHuro MHoascecme,

4
3Z[GCB " JaJie€ — 3HATh OPECACICHUC TIOHATHSA, YMCETb IMOACHATDH €0 CMBICJI, YMETb UCIIOJIb30BAaTh IIOHATHUC U €0
CBOMCTBa IIpyu IPOBCACHUU paCCY)K,HeHI/II\/‘I, JA0Ka3aTeJIbCTB, PCIHICHUHA 3a/1a4.



° 3a0a6ambv MHOIHCECMBO C nomousbro nepevucienus
/1eMEHMOE,

ClI08ECHO20 ONUCAHUSL,

*  onepuposamv NOHAMUSAMU: BbICKA3bIBAHUE, UCMUHHOCIb U JIOHCHOCb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3bIBAHUL, ONepayuu HAO B8bICKAZLIBAHUAMU. U,
UNU, He, YCILOBHbLE BbICKA3LIBAHUS (UMNAUKAYUU),

*  CMpOoUmb BbICKA3LIBAHUS, OMPUYAHUS 8bICKA3bIBAHULL.

B noBceHeBHOM KU3HM U NIPU M3YYEHUU APYTUX NMPEAMETOB:

*  Ccmpoumv Yenouku YMO3AKAIOUYEHUU HA OCHO8E UCNONb308AHUSL NPAGUT
JO2UKU,

*  UCNONb308AMb  MHOJCECMBA, ONepayuu ¢  MHOMNCECMBAMY,  UX
epaghuueckoe npeocmagieHue Oas. ONUCAHUSL PEAbHbIX NPOYecco8 U SBIeHUlL.
Yuciaa

*  Onepuposamv  nOHAMUAMU.  MHOMNCECMBO  HAMYPANbHbIX  YUCe,
MHOIHCECMBO YENbIX UYUCEN, MHONCECMBO PAYUOHAIbHBLIX YUCel, UPPAYUOHATIbHOE
yucio, K8AOPAMHbILL ~ KOPEeHb,  MHOJCECMB0  OelCMBUMENbHbIX  Yucel,
eeomempuyeckas — uHmepnpemayus — HAmMypauibHbulX, YeavlX, PAYUOHAIbHBIX,

oelicmeumenbHbix uuceli,

NOHUMAMb U OOBACHIMb CMbICIT n031/lZ/;Z/IOHH0uV 3anucu HamypajibHO2c0o

yucaa,

® 6bINOJIHAMb 6bIYUCTEHUA, 6 MOM YUCIE C UCNOTb306AHUEM NPUEMOE6
PAUUOHATIbHBIX 6bllll/lCJleHuuv,'
° BbINOJIHAMb OKpY2leHUue payuoOHAaAlIbHblX YUCEIl C 3a0aHHOU MOYHOCNbIO,

° cpasrHueams payuoOHANIbHblIE U UPPAYUOHAIbHblE HUCTIA,

*  npedcmasinms payuUoOHAIbHOE YUCIO 8 8Ude 0eCAMUUHOU Opoou



*  ynopadouusamsv YUCIA, 3ANUCAHHbIE 8 6ude O0ObIKHOBEHHOU U
decsamuyHol opoou,

*  naxooums HO/ u HOK uucen u ucnonvs3oeams ux npu peuienuu 3a0au.
B noBceHeBHO KU3HU U TIPH U3YYEHUHU IPYTUX NPEIMETOB:

*  npumeHsmb NPABUIA NPUOTUNCEHHLIX GLIUUCTEHUU NpU  peuleHuu
NPAKMUYECKUX 3a0a4 U peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;

*  BLINOIHAMbL CPABHEHUEe pe3VIbMAmos8 GbIYUCIeHUU Npu  peuleHuu
NPAKMUYECKUX 3a0a4, 8 MOM YUCe NPUOTIUNCEHHBIX GLIUUCTICHUL,

° cocmaeiAiimb U OYEeHUBaAmMbs 4UClo6ble 8blPANCEHUA NPU PEULEHUU

NPAKMUYECcKUx 3a0ad u 3a0ay u3z opy2ux y4eoHvix npeomenos,

*  3anucviéams U OKPYIsAmMb YUCIOBble 3HAYEHUS PEaNbHbIX GeNUYUH C
UCNOIL308AHUEM PASHBIX CUCTEM UMEPEHUSL.

ToxknecTBeHHBIE IPe0Opa3oBaHUs

*  Onepupoéamv NOHAMUAMU CMENeHU C HAMYPAIbHLIM NOKA3amenem,
cmenenu ¢ YeablM OmpuyamenbHbiM NoKa3amenem,

*  BHLINOIHAMbL NPeoOPA308aAHUS  YENbIX  BbIPANCEHUU:  OelUcCmeus ¢
O0OHOUIeHaMU (ClodCeHuUe, BblUUMAHUe, YMHOJICEHUE), 0eliCmBUs ¢ MHO2OUIeHaAMU
(cnooicenue, 8blyumanue, YMHONCEHUeE),

*  BHLINOJHAMb PA3NI0NCEHUE MHO20UIEHO8 HA MHONCUMENU OOHUM U3
cnoco6o8: @viHeceHue 3a CKOOKY, 2pPYNRUPOBKA, UCNOIb308aHUE  DHOPMYIL
COKDAUWEHHO20 YMHONCEHUS,

*  guldensams Keaopam CYMMbl U pA3SHOCMU OOHOUIEHO8,
*  packaiaovléamv Ha MHOMICUMENU K8AOPAMHbIU MPEXUIeH,



*  BLINOAHAMb NPeoOPA30BAHUS GbIPANCEHULL, COOEPHCAWUX CMENeHU C
yenviMyu OmpuyamenbHboIMU HOKA3amensamMu, nepexooums Om 3anucu 6 6uoe
cmeneHu ¢ yeivlM OmpuyameibHulM noKazamenem K 3anucu 6 suoe opoou;

*  BbINONHAMbL NPeoOPA308aHUsl  OPOOHO-PAYUOHANILHBIX  BLIPANCEHUL:
cokpawjeHue  Opobetl, npugeoenue  aieebpauveckux Opodei K  obuemy
SHAMEHamenlo, CILOMdCeHUue, VMHOdNCeHUe, OelleHue aneedpaudeckux Opooet,
8038e0eHUe aneedpauyeckou Opoou 8 HaAMypaibHYI0 U UYenylo OmpuyamenrbHyo
cmenems,

*  BbINOJHAMb NPeodbPA306AHUS BBIPANCEHU, COOEPHCAWUX KBAOPaAMHble
KODHU,

*  gbloensmb Keaopam CYMMbl UIU PASHOCMU O8YUNEeHA 8 BbIPANCEHUSIX,
cooeparcauux Keaopamuvie KOpHuU,

*  BbINOJIHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPAHCAUIUX MOOYTb.

B noBceHeBHOI KM3HU U NPU U3yYEeHHH APYTUX MPeIMETOB:

*  BbINOAHAMb NPeodpPaA308anusi U OeUcmeus ¢ YUCIAMU, 3aNUCAHHLIMU 8
CMAaHOaApmMHOM 8U0e;

*  BLINOIHAMbL  NPeoOpPA306aHUsl  ANeOPAUYECKUX — GbIPANCEHUN  Npu
peuienuu 3a0ad Opy2ux y4eOHblx npeomemos.

YpaBHeHMs U HEPABEHCTBA

*  Onepuposamv  NOHAMUAMU:  YPABHEHUE,  HEePABEHCMBO,  KOPEHb
VpaeHeHus, peuleHue HepaseHCcmed, pPA8HOCUNbHble  VYPAGHeHUus,  00aacmo
onpeoeneHus ypasHeHus (HepageHcmea, Cucmemvl YpasHeHUll Uil HepageHcms),

*  pewamv JUHElHble YPABHEHUS U YPABHEHUs, C800UMbIe K JTUHEUHbIM C

nOMoOuibro MOoXNCOEeCmEEeHHbIX npeo6pa306anuﬁ;



*  pewamb Keaopammuvle YPAGHEHUS U  YPABHEHUs, CBOOUMble K

KGaapClWIHblM C NOMOULbIO MOXMHCOEeCMEEeHHbIX npeo6pa306aﬂuﬁ;

*  peuwamsv OpOOHO-UHELIHbIE YPABHEHUSL,

pewamsv npocmetiuiue uppayuornanvusle ypasrernus euoa il xOOO a,

#0080 g O x00:

X
*  pewambs ypasHenus éuda "0 a;

*  pewamv ypagHeHus cnocoboM pa3nodceHusi Ha MHOXCUMENU U 3AMeHbl
nepemenHou;

*  UCNONB308AMb Memo0 UHMEPB8Alo8 Ol peuleHusi yeavlx U OpoOHO-
DPAYUOHATLHBIX HEPABEHCME,

*  pewiambv JTuHeUHble YPAGHEHUs U HePABEHCMBA C NapamMempamu;

*  pewlamb HeCl0JCHble KeaopamHvle ypasHeHus ¢ napamempom, L[
peuiams HeCl04CHble CUCEMbL TUHENIHbIX YPAGHEHUU ¢ napamempamu, [] peuiams
HeCJIOJCHbLE YDABHEHUS 8 YebIX YUCTIAX.

B noBceHeBHOI KM3HU U NPU U3yYEeHHH APYTUX MPeIMETOB:

*  cocmasnams U pewiams JUHEUHble U KEaopamHvle YPAGHeHU,
VpaeHeHus, K HUM C800AUUecs, CUCMEMbL TUHEUHbIX YPABHEHULl, HePAGeHCME Npu
peuienuu 3a0ad Opy2ux y4eOHblx npeomemos,

*  BBLINOHAMb OYEHKY Npasoonooobus pe3yivmamos, NOLYYaemvlx npu
peuieHulY TUHEUHbIX U K8AOPAMHbBIX VPAGHEHUN U CUCMEM TUHEUHbIX YPAGHEeHUU U

HepaseHcme npu peueHuu 3a0ay 0py2ux y4eOHvix npeomemos;



*  gblOUpamb coomeemcmeyloujue YpAaeHeHUs, HEepAGeHCmea UMU  UX
cucmembl 0N COCMAGIEHUS MAMEMAMUYECKOU MOoO0enu 3a0aHHOU peanbHOl
cumyayuu Ui NPUKIAOHOU 3a0ayu;

*  yMemb UHMEPNpPemuposamv MNOJYYEHHbIL NPU peueHuU YpasHeHus,
Hepagencmea U CUcCmeMbvl pe3yibmam 6 KOHMmeKCme 3d0aHHOU pedalbHoU
cumyayuu Ui NPUKIAOHOU 3a0a4u.

DyHKUMH

*  Onepupogsamv NOHAMUAMU. DYHKYUOHANbHASL 3A8UCUMOCL, QYHKYUA,
epaghux ynkyuu, cnocobwl 3a0anusi QYHKYUY, apeymeHm u 3HaveHue (QyHKyuu,
obnacmov onpedeieHus U MHONCECMBO 3HAYEHUU (@QYHKYuU, Hyau @QyHKyuu,
NPOMENCYMKU — 3HAKONOCMOSHCMEA, MOHOMOHHOCMb  (DYHKYUU,

YemHOCMb/HeYemHoCmy QYHKYUU,

*  cmpoumbv 2paghuKu TUHEUHOU, K8AOPAMUYHOU QYHKYUL, 0OPAmMHOU

nponopyuonaisrocmu, gyukyuu euoa: y Daod___ X, yooY, yosx o, ; xdb

*  Ha npumepe K8aOpaAMuyHOU QYHKYUU, UCNOIb3068AMb NPEOOPAZ0BAHUS]
epagpuxa @ynxyuu Y=f(X) onsa nocmpoenus epagpuxos pynxyuil y oo OxopOoc

*  cocmasnsims YPAHeHUs NPAMOU N0 3A0AHHBIM YCIOBUAM: NPOXOOsuel
yepe3 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsAuiell yepe3 OaGHHYI0 MOUK)
U NapaiiebHol OAHHOU NPAMOLL,

*  uccneoosams QYHKYUIO no ee 2papuxy;

° HAXo0Uums  MHONCECMBO 3HCI'{€HMZZ, HYJU, BPOMEINCYNIKU

SHAKONOoCmoAHcmed, MOHOMOHHOCMU Keadpamulmoﬁ QbyHKLﬂ/lu,'

° onepupoeanib NOHAMUAMU. nocnedoeameﬂbHocmb, apu(]memuuecm}z
npozcpeccus, ceomempudecKas npocpeccus,

° peutanio 3a0a4u Ha apud)MemuquKyio U ceomempudecKyro npoepeccuro.



B noBceqHeBHOI KM3HU U NPU U3YyYEeHHHU APYTUX NPeIMETOB:

*  ULIIOCMPUPOBAMb C NOMOWDBIO 2pAPUKA peanrbHyt0 3a8UCUMOCTb UTU
npoyecc no ux XapaKxmepucmukam,

*  ucnomw3osams ceoucmea U 2pagux KeaopamuuHou QYHKYuu npu
peuenuu 3a0ad u3z opyeux y4eOHulx npeomemos.

TexcToBbIE 321aUH

*  Pewams npocmuvle u Cclodchvie 3a0auu PA3HLIX MUNOS, d MAKJiCE
3a0a4u NOBbIULEHHOU MPYOHOCMU,

*  ucnomw3oeamv pasHvle Kpamkue 3anuUcU KaKk MOOelu MmeKCcmos
CJLOJHCHBIX 3a0ay 0151 ROCMPOEHUSL NOUCKOBOU CXeMbl U peuleHust 3a0auy,

*  pazuyams  MoOelb ~ MmeKCcma U - MoOelb  peuleHus  3a0adu,
KOHCMPYUpo8ams K 0OHOU MOOeIU peuleHusi HeCI0ACHOU 3a0aiu pasHvle MoOeu
mexkcma 3a0ayu;

3HAmMb U HNPUMEeHAmb 00a cnocoba noucka pewenus 3aday (om
mpebo6aHus K yCi08Ui0 U 0m YCi108us K mpebo8aHuio);

*  MOOenupo8amsv paccylcoerus npu NOUcCKe peueHus 3a0ai ¢ noMowbo
epagh-cxemol,

*  8blOeNAMb 9MANGL PeuleHUs 3a0adl U COOePIHCAHUE KAHCO020 dImana;

*  yMemb 6blOUPAMb  ONMUMAILHLIL MemoO peuleHus 3a0ad4u U
oco3Hasams 6b100p Memooda, paccMampugams paziuiHble Memoobl, HAXOOUMb
PAasHble peuletust 3a0ayu, eciu 603MONCHO,

*  aHAIU3UPOBAMb 3aMPYOHEHUs NPU PeUeHUU 3A0aY,

*  BWLINOIHAMb pA3IUYHbIE NPeoOPA308aHUsl NPEONIONCEHHOU 3a0ayl,

KOHCMPYUpO8ams HO8ble 3a0a4u U3 OaAHHOLL, 8 MOM Yucie obpammsie,



*  UHmMepNpemupo8amv  BbIUUCTUMENIbHbIE — Pe3Yabmambl 6
3a0avye,

UCc1e008ams NOJYHUEeHHOE peueHue 3a0adu,

*  AHAIU3UPOBATNL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACHONONCEHUS]
08X 00beKMO8 U USMEHEeHUe UX XAPaKmepucmux npu CO8MEeCMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosHue) npu peweHuu 3a0ad Ha OBUMNCEHUe O08YX
00beKmM0o8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSIX,

*  uccnedosamv BCEBOIMOJICHbIE CUMYAyuu Npu peeHuu 3a0ay Ha
ogudIcenUe no pexe, paccmampusams pazHsle CUCEMbl OMCYema,

*  pewamv pazsHOOOPA3Hble 3a0ayU «HA YACMUY,

* pewamv U 000CHOBbIGAMb C60€ peuieHue 3a0ay  (vlOensimb
MAmMeMamuyecKyro OCHO8Y) Ha HAXONHCOeHUue Yacmuy Yucia u Yyucia no e20 4acmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpoOU;

*  oco3Hasamv U O00BACHAMbL UOESHMUYHOCMb 3a0a4 PA3HBLIX MUNOS,
CBA3bIBAIOWUX MPU BeTUYUHBL (HA pabOmMy, HA NOKYNKU, HA 0BUIICEHUE), 8blOETISIMb
9MU BEUUUHBL U OMHOUEHUS MEHCOY HUMU, NPUMEHAMb UX NPU peueHul 3a0ad,
KOHCMPYUpo8ams cobCmeeHHbvle 3a0ay YKA3AHHbIX MUNO8;

*  glademv OCHOBHLIMU MemoOamu peuleHus 3a0ad Ha cMmecu, CHidewl,
KOHYeHmpayuu,

peuiams 3a0a4u HA NPOYEeHmbvl, 8 MOM HYUCTe, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONb3YSL PA3HBLE CNOCODDI;

*  pewamv Jo2uyecKue 3a0ayu pPAsHbLIMU CNOCODAMU, 8 MOM Uucie, C
08yMsL O10KaMuU U ¢ mpemsi O10KAMU OAHHBIX C NOMOUWbIO MAOIUY,

*  pewamdv 3a0auu no KOMOUHAMOpUKE U MeOopuu 8eposimHOCmel Ha
0CHOBe UCNONIL30BAHUS U3YUEHHBIX MeMOO08 U 0O0CHOBLIBANb PeuleHUe;

° peuamov HECN0IHCHbLE 3a0ayu no Mamemamuyeckou cmamucmuke,



*  081a0emb OCHOBHbIMU MEMOOAMU peUeHUs CIOHCeMHbIX 3a0ay.:
apugmemuueckuil, aneebpauyecKuti, nepedooOp BAPUAHMOB, 2eOMEMPUYECKUL,
epaguueckutl, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HU U IPH U3YyYEeHUHU APYTUX MPEIMETOB:

*  guldensimb NpU peuleHuy 3a0ay XapaKxmepucmuku paccmampueaemou 8
3a0ave  cumyayuu,  OMIUYHbIE  OM  DpedaibHbiX  (me, OmM  KOMOPbIX
abCcmpazuposanucy), KOHCMPYUpPOBAmv HOB8ble CUMYAyuu C YYemom Imux
Xapakmepucmuk, 8 YACMHOCMU, NpU peueHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMb186amsb NIOMHOCHb 8eULeCEd;

*  pewamv U KOHCMPYUPOBAMb 3aA0A4U HA OCHOBE PACCMOMPEHUS
PeabHbIX cumyayuti, 8 KOMOpulX He mpedyemcs MOUHBI GbIYUUCIUMETbHDLU
pe3yaibmam,

*  pewamdv 3a0auu Ha OBUMCEHUEe NO peKe, DPACCMAmpUueds pasHvle
cucmemvl omcuema.

CTaTucTHKA U Teopusi BEPOATHOCTEI

. Onepuposams noHamusAMU: CMoOIOYamMvle U Kpyeosble OUaAcpammul,
mabauyvl  OaHHLIX, CcpedHee apughmemuyeckoe, Meduaumda, Haubovuiee U
HaumMeHbulee 3HAYeHUsl 8blOOPKU, PA3MAX 6blOOPKU, OUCnepcusi u CmaHoapmHoe
OMKJIOHEHUe, CIYYAUHAs USMEHYUBOCTb,

. usgnekams UHpopmayuio, npeoCcCmaesieHHyo 8 maoauyax,
Ha

ouazpammax, epagurax;
cocmasnsims mabauysl, CMpoums OUazpamMmbsl U 2pa@uku Ha 0OCHO8e OAHHbIX;
onepuposamsv — NOHAMUAMU.  (PaKmopuanr 4ducia, NnepecmaHo8Ku U

couvemaHus, mpeycojirbHUK HLICKaJlﬂ,'



. NPUMEHSAMb NPABUII0 NPOU3BEOEHUS NPU peuleHUU KOMOUHAMOPHBIX

3a0ay;
. onepuposams NOHAMUAMU. CYYAUHBIL ONbIM, CAVYAUHBIU 8blOOD,
ucnvimaHue,  JleMeHmapHoe  CayyaliHoe — cobvimue  (UcX00),  Kiaccuueckoe

onpeoenenue GeposIMHOCMU CIYYAUHO20 COObIMUs, Onepayuu Hao CryYauHbIMU

coobimuaAMU,
. npeocmasisims UHGOPMAyUio ¢ NOMOWbIO Kpy2os Jinepa;
. pewiams  3a0ayi  HA  BbIYUCICHUE BEPOSIMHOCIU C  NOOCYEMOM

KOJIUYeCmaad 6apuaHmos ¢ NOMOUbI0 KOMOUHAMOPUKU.

B noBceqHeBHOM KU3HU U NPU U3YyYEeHHHU APYTUX NPeIMETOB:

. U3BNeKams, UHMEPNPEemupo8ams U npeoopasos8vleams UHGOPMAYUIo,
npeocmaesieHHylo 8 maobauyax, Ha ouapammax, 2pagukax, omparircarouyio
CBOLCMBA U XAPaKmMePUCMUKU PeaibHblX NPOYECCOo8 U s68IeHULL;

. onpedensimb  cmamucmuyeckue — Xapakmepucmuku — 6blOOPOK  NO
maoauyam, ouazpamMmam, cpagukam, viNOJIHAMb CPAGHEHUe 8 3A8UCUMOCMU Om
yenu peuleHus 3a0avu,

. OYeHU8amsv 8epPOAMHOCHIb PEeAlbHbIX COObLIMULL U A6TEeHULL.
I'eomeTpuyeckue purypsi

. Onepuposamb NOHAMUAMU 2€0MEMPUYECKUX DUV,

. U361eKamo, UHMEPNPemuposams U npeoopazo8vléams UHGOPMAYUIo o
2eomempuiecKkux uzaypax, npeocmasieHHyo Ha 4epmeicax,

. NPUMEHAMb 2eoMempudecKkue akxmol Ol peweHus 3a0ad, 8 Mmom
yucie, npeonoaazaouux HeCKOIbKO Ua208 peueHus,

. Gopmynupoeams 6 NPOCMeNUUX CIY4aAsaX CBOUCMBA U NPUSHAKU uayp,

. 00KA3bl8aMb 2E0MEMPUYECKUE YMBEPIHCOCHUSL,

. e1ademov  CMaHOAPMHOU Kraccuguxkayuei NioCKux Queyp



O
(mpeyeonvhuroe u uemvipexy2onbHUKOS).

B noBceqHeBHOM KU3HU U IPH U3YyYEeHUHU APYTUX MPEIMETOB:

. UCNONIL308AMb CBOUCMBA 2COMEMPUYECKUX Pueyp 0N peuleHus 3a0ay
APAKMUYECKO20 XApaKmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.

OTHoO1ICHUS

. Onepuposams noOHAMUAMU. pABEHCMB0 Queyp, paeHvle dueypul,
PABEHCMBO  MPey2OibHUKOS, NAapANIelbHOCMb  NPAMbIX, NEePREeHOUKYIAPHOCHIb
APAMBIX, Velbl MexcOy NPAMbIMU, NEPREHOUKVIAD, HAKIOHHAA, NPOeKyus, noooodue
Gueyp, nooobHwvie hucypol, N0OO0OHBIE MPEY2OTILHUKU,

. npumensams meopemy Paneca u meopemy 0 NPONOPYUOHATbHbBIX

ompe3Kax npu peuwleHuly 3a0ay,

. Xapakmepu3o8ams 63aUMHOE PACHONONCEHUE NPIMOU U OKPYICHOCU,
08YX OKPYHCHOCHEN.
B noBceqHeBHOM KU3HU U NIPH U3YyYEeHUHU APYTUX MPEIMETOB:

. UCNONIL306AMb  OMHOUleHUs. OISl peulenuss 3a0ay, B03HUKAIOWUX 6
PeanbHOU HCUSHU.

N3mepeHusi U BLIYMCTIEHUSA

. Onepuposams npeocmasgieHuamu o OJuHe, niowaou, odveme Kak
senuuunamu. Ilpumensmo meopemy Ilugacopa, gopmynvt niowaou, obvema npu
peuleHuy MHO20Ula208blX 3a0a, 8 KOMOPbLIX He 8ce OaHHble NPeoCmasieHbl A6HO, d
mpebOylom 8blUUCIEHUL, ONepuposams 0ojiee WUPOKUM KOJIUYECMBOM HOpMYIL
ONUHBL, NIOWAOU, 00beMa, GbLIYUCTAMb XAPAKMEPUCMUKU KOMOUHayuil gueyp
(OKpyJHCHOCMEU U MHO20Y20/IbHUKOB) BbIYUCSIMb PACCMOAHUS Meducdy pueypamu,

NPUMEHAMb mpuecoHoMempudeckue opmynvl 0 8bIYUCTIEHUL 8 00/lee ClONHCHBIX



Cllyuasx, npoeodumz) 6blYUCTIEHUA HA OCHOe6€e pasrHoeeiuKocmu u

pAasHOCOCMABIIEHHOCNU,

. nPOBOOUMb NPOCMbLE BbIYUCTICHUSL HA 0ObEMHBIX MeNax,
. Gdopmynuposams 3a0ayu Ha GblUUCTEeHUE ONIUH, NIOWAOeU U 00bEMO8 U
peuams ux.

B noBceqHeBHOM »KU3HU U NPU U3YyYeHUHU APYTUX NPeIAMETOB:

. NPOBOOUMb BLIYUCTICHUSI HA MECIMHOCU,
NPUMEHAMb QOPMYTIbl NPU BLIYUCTEHUSX 8 CMENCHBIX YUEOHbIX NpeoMemax,

8 OKpYIIcaoweri 0eucmeumerbHOCm.
I'eomeTpuyeckue nocTpoeHust

. Uzobpasicame  ceomempuueckue  Queypbt N0 MeEKCMOBOMY u
CUMBOTIBHOMY ONUCAHUIO,

. CB80000HO ONEPUPOBANb YEPMENCHBIMU UHCTPYMEHMAMU 8 HECTLONHCHBIX
CIYYasx,
. BbINOJIHAMbG NOCMPOEHUS  MPEY20JIbHUKOS, NPUMEHAMb OMOeNbHble

Memoobl NOCMPOEHU YUpKylem U JUHEUKOU U Hpoooums npocmetiuiue
UCCNe008AHUS YUCIA PeULeHUN,

. uz0bpasxcams munosvie niocKue gueypol u 00veMHble meaa ¢ NOMOUbIO
NPOCMEUUUX KOMNBIOMEPHBIX UHCMPYMEHMOS.
B noBcegHeBHOM KU3HM ¥ NIPU U3YYEHHUHU APYTUX NMPeIMETOB:

. 8bINOIHAMb NPOCMeluue NOCMpPOeHUs Had MECIMHOCMU, He0OX00uMble 8

peaﬂbHOlZ IHCU3HU,

. OYeHUBamsv pa3mepvl PeaibHblX 00bEKMO8 OKpYHcarule2o mupa.
IIpeoOpa3zoBanusi
. Onepupoéamev noOHAMUEM OBUJICEHUS U Npeodpazosanusi noooodus,

en1ademsv npuemamu NOCMPOEHUs @Queyp C UCHONL30BAHUEM  OBUJCEHUL U



npeobpazosanuii NOO0OUsl, NPUMEHAMb NOJYUEeHHbIE 3SHAHUSL U ONbIM NOCMPOEHULL 8
CMEICHBIX NPeOMEeMAax U 8 peanibHblX CUMYAYUAX OKPYIHCAIOUWE20 MUPQ,

. cmpoums  Queypy, NoO00OHYIO OAHHOU, NOJIL308AMbCSA  CEOUCMBAMU
n0006Us 0151 000CHOBAHUS CBOUCE PUIYp;

. NPUMEHAMb  CEOUCMBA  08UMCEHUll Ol NPOBeOeHUsT  NPOCMEUUUX
obocHosanutl ceolcma uyp.

B noBceqHeBHOM KU3HU U TIPH U3yYEeHUHU APYTUX MPEIMETOB:

. NPUMEHSIMb  CBOUCMBA  OBUJCEHUN U  NPUMEHAMb nooodue O

NOCMPOEHUU U 8bIYUCTEHUU.
BeKTOpbl 1 KOOPAUHATHI HA MJIOCKOCTH

Onepuposams NOHAMUAMU 8EKIMOD, CYMMA, PAZHOCHb 6EKIMOPOS,
npouseedeHue BeKmMopa Ha YUCo, Y20l Mexcoy 8eKMopamu, CKAIIPHOe
npouseedeHue 6eKmopos, KOOPOUHAMbvlL Ha NIOCKOCMU, KOOPOUHAMbL BEKMOPA,

. 8bLINOIHAMb  OCUCMBUSL HAO 6eKMOpamu (ClodiceHue, Gbluumanue,
VMHOJMCEHUEe HA YUCTO0), GbIUUCIAMb CKANSAPHOEe NpouzsedeHue, onpeoeisims 6
APOCMEUWUX CAYUASAX Y20l MeHCOy 8eKMOpamU, GbINOIHAMb PA3I0HCEHUE 8eKMOopa
Ha cocmaenalowjue, NPUMEHsAMb NOJYYeHHble 3HAHUSA 6 (U3UKe, NOJb308AMbCs
Gdopmynol  8bIMUCNEHUS — PACCMOAHUAL — MedHcOy  MOUYKAMU N0 U3BECHHBIM
KOOpOUHAMAM, UCNOIb308aNb YPABHEHUs (hueyp 015 peuleHust 3a0au,

. NPUMEHAMb GEKMOPbl U KOOPOUHAMbBL Ol PEeULeHUsl 2e0MempPUiecKux
3a0a4 Ha 8bIYUCTEHUE ONUH, Vel08.

B noBceqHeBHOM KU3HHU U TIPH U3yYEeHUHU APYTUX MPEIMETOB:
. UCNONIBL3068AMb NOHAMUSL 6EKIMOPO8 U KOOPOUHAM OJisl peuleHus: 3a0a4 no

Quzuke, ceoepaguu u Opyeum yuebHviM npeomeman.



HUcropust MaTeMaTuKH

. Xapakmepuzoeamsb 6KIA0 BbLOAIOUUXCS MAMEMAMUKO8 8 PA36UMuUe
MAMeMamuKy U UHbIX HAYYHBIX 0Oacmell;

. NOHUMAMb POJib Mamemamuxu 6 pazeumuu Poccuu.

MeToabl MATEMATHKH

. Ucnonvzys  usyuenmwvle memoosl, NpOBOOUMb  O0KA3AMENbCMBO,
BLINOJIHAMb ONPOBEPIHCEHUE,

. 8blOUPAMb  U3YYEHHbIE MemoObl U UX KOMOUHAyuu Oas peuleHus
MamemMamu4yecKux 3a0ay;

. UCNONb306aMb mamemamuyeckue SHAHUA o onucanus
3aKOHOMepHOCmell 8  OKpydcaiouwjel  OeliCmeumenbHoCmu U Npou3ee0eHuUsx
ucKyccmea,

. npUMeHsIMb npocmetiuiue npocpamMmmble cpeocmea u

INEKNMPOHHOKOMMYHUKAYUOHHbIE CUCMEMbL NPpU peUeHUU mamemamudecKkux 3a0auy.

BI)IHYCKHI/II{ IMOJIYYUT BO3MOKHOCTh HAYYUTHCA B 7-0 KjaaccaxX A YCIICITHOIO MPOJOJIKECHUA

00pa3oBaHHA HA YIVIyOJJ€EHHOM YPOBHE
JJIeMeHThI TEOPUH MHOKECTB U MATEMAaTH4YECKOM JIOTUKH

. CB0o0OOIHO OHepI/IPOBaTBS MOHSATUSIMU: MHOKECTBO, XapaKTCPUCTUKH
MHOYKECTBA, JJIEMEHT MHOXECTBa, MyCTOE, KOHEYHOEC U OECKOHEYHOE MHOXKECTBO,
MOJAMHOYKECTBO, MPUHAJICKHOCTh, BKJIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3aJaHue MHOXKECTBA;

® 3a/1aBaTb MHOXKCCTBA PaA3HBIMU CHOCO6aMI/I;

. IIPOBEPATH BHIMIOJHEHUE XapAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

> 311ech 1 Jjajee — 3HATH ONpeIeIeHHe MOHATHS, 3HATh H yMeTh JOKA3bIBATh CBOHCTBA (PH3HAKH, €CIIH OHH €CTh)
MOHATHSL, XapaKTEPU30BaTh CBS3U C IPYTUMU IIOHATUAMU, IPEACTABIISAA OJHO IIOHATUE KaK 4acTh LEJI0CTHOIO
KOMIUIEKCa, UCII0JIb30BaTh IIOHATUE U €r0 CBOMCTBA IIPU IPOBEICHUH PACCYXACHUM, I0Ka3aTeIbCTB, PEILICHNUH 3a1a4.



. CBOOOJTHO ONEPUPOBATh TMOHATUSIMH: BBICKa3bIBaHWE, HCTHUHHOCTb U
JIO)KHOCTh  BBICKA3bIBaHUS, CIIOKHBIE U TPOCTHIE BBICKA3bIBAHUS, OTPHUIIAHUE
BBICKA3bIBAaHUI; HCTUHHOCTD U JIO)KHOCTh YTBEPKJICHUSI U €r0 OTPULIAHUS, OTIEpalluu
HaJl BBICKa3bIBAHUSIMU: U, WJIU, HE; YCIOBHBIE BHICKA3bIBAHUS (MMILIUKAIUN);

. CTPOUTH BBICKa3bIBAHUS C HCIOJb30BAHUEM 3aKOHOB  alreOphbl
BBICKA3bIBaHUH.

B noBceaHeBHOM KM3HM U NPU U3YYEHUHU JIPYTrUX MPeAMETOB:

. CTPOUTH PACCYkKACHUS Ha OCHOBE MUCIOJIb30BAHUS IPABUJI JIOTHKU;

. HCII0JIb30BAaTh MHOXECTBA, ONEPAIMU C MHOXECTBAMHU, UX rpadudecKoe
MPEACTABICHUE ISl ONHCAHUSI PEAIbHBIX MPOLIECCOB W SIBICHUH, MPU PELICHUU
3a/1a4 JIPyrux y4eOHbBIX PEIMETOB.

Yucaa

. CB00OOJHO ONEpUPOBATH MOHITUSMU: HATYypaJbHOE YHUCJIIO, MHOXKECTBO
HaTypaJIbHBIX YHCEII, 11€JI0€ YUCIIO0, MHOKECTBO 1IEJIbIX YHUCEI, OOBIKHOBEHHAS IPOOD,
JIecaTU4Hasi JIpoOb, CMEIIAHHOE YHUCJIO0, palMOHAIBHOE YHCIO, MHOXECTBO
palMOHANIbHBIX YUCEN, UPPAMOHAIBLHOE YUCIIO0, KOPEHb CTEIEHU N, JEHCTBUTEIBHOE
YUCJIO, MHOKECTBO JICCTBUTEIBHBIX YHCEJ, TIE€OMETPUYECKAs] HWHTEpIpeTanus
HaTypaJIbHBIX, LEJbIX, PALlMOHAJIbHBIX, ICCTBUTEIbHBIX YHCEN;, IOHUMAaTh U

OOBSCHATH PA3HUILY MEKITY MO3UIIMOHHOM U HENO3UIMOHHOU

CHUCTCMaMU 3aITMCH YHCCII,

. MIePEBOJIUTh YHCIIa U3 OJTHOW CHCTEMBI 3alUCH (CHCTEMbI CUMCIICHUS) B
ApYTYIo;
. JIOKa3bIBaTh M UCIOJIb30BaTh MPU3HAKK JEIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9,

10, 11 cymMbI ¥ NpoOU3BEAEHUS YUCE MPHU BBINOJHEHUH BBIYMCICHUN U PEIICHUU

3a/1ad4;



. BBITIOJIHSATh OKPYTJICHUE PAlMOHAIBHBIX M UPPALMOHAIBHBIX YHUCEI C
3aJIaHHON TOYHOCTBIO;

. CpaBHUBATh ICUCTBUTEIbHBIC YUCIIA PA3HBIMU CIIOCOOaMU;

. yOOpsIIOUMBATh YHWCIA, 3alldCaHHble B BHUJE OOBIKHOBEHHOU U
JNECATUYHOM JpoOu, Yucia, 3alucaHHBIE C MCIOJIb30BaHUEM apUPMETHUECKOTO
KBaJIpaTHOTO KOPHSI, KOPHEW CTENeHu 0oJIbIIe 2;

. Haxoauth HOJI u HOK uucen pazHbiMu crioco0aMu ¥ UCHOJIb30BaTh UX
MIPU PEIICHUY 3a/1a4;

. BBITIOJTHATh BBIUHUCIICHUS U MPE0Opa30BaHUs BBIPAXKEHUH, COACPKAIIUX
JEUCTBUTEIbHBIE YUCIIa, B TOM YHCJIE KOPHU HAaTypalIbHbIX CTEIECHEH.

B noBceaHeBHOM KU3HM U NIPU U3YYEHUHU APYTUX NPEeIMETOB:

. BBITIOJIHATh U OOBSICHATH pe3yibTaThl CpPAaBHEHUS PE3yJIbTaTOB
BBIYHMCIICHUM TPU PEUICHUU MPAKTHUUECKHX 3a7a4, B TOM YHCJIEC MHPUOIMKEHHBIX
BBIYHCIICHU, UCTIOJIb3YS Pa3HbIEe CITIOCOOBI CPABHEHHUI;

. 3alUChIBaTh, CPABHUBATbH, OKPYIJSATH YKCIIOBBIE [aHHBIE PEATbHBIX
BEJIMYMH C UCTIOJb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS,

. COCTaBJISAITh M OLICHUBATHh Pa3HBIMHU CIIOCOOAMHU YHCJIOBBIE BBIPAKCHUS
IpU pelIeHUd NPAKTUYECKUX 3aJad M 3aJad M3 JAPYTHuX Y4eOHBIX MPEAMETOB.
ToxknecTBeHHBbIE TPe00pa3oBaHuA

. CB00OOHO oOmEpUpOBaTh MOHATHSIMU CTEMEHH C UEIbIM U JPOOHBIM
MOKa3aTeseM;

BBHITIOJIHATH JI0KA3aTEIBCTBO CBOWCTB CTENEHU C IEIBIMU U JPOOHBIMHU
MOKa3aTeIsIMHU;
. ONEepUPOBaTh MOHATHAMHU «OJHOUJIEH», «MHOTOWIEH», «MHOTOYJIEH C

OJIHOM TIEPEMEHHOI», KMHOTOUJIEH C HECKOJIbKUMU NIEPEMEHHBIMIY, KOADOUIIMEHTbI



MHOTOYJICHa, «CTaHAapTHAas 3amiCh MHOTOWYWICHA», CTEMEeHb OJHOWICHAa U
MHOTOYJICHA,;

. cBOOOMHO BJAAETh MpHEeMaMH MpeoOpa3oBaHUs IENbIX U JPOOHO-
paIoHaIbHBIX BRIPAKECHUH;

. BBITMIOJHATh PAa3JIOKEHHE MHOTOWICHOB Ha MHOXHUTENUA Pa3HBIMH
crioco6aMu, C UCIIOTh30BaHNEM KOMOWHAIIMI Pa3IMIHbIX TPHUEMOB;

. UCTIONB30BaTh TeopeMy Buera m Teopemy, oOpatHyio Teopeme Buera,
JUIS TIOMCKA KOpHEH KBaJpaTHOrO TPEXWIEHa U JUIs pEelIeHUs 3a]ad, B TOM 4YHCIIe

3aj1a4 C MapaMeTpaMy Ha OCHOBE KBaJPATHOTO TPEXUJICHA,;

° BBIITOJIHATDH ACJICHUC MHOI'OYJICHA HA MHOTOYJICH C OCTAaTKOM,
° JOKa3bIBaTb CBOMCTBA KBaApPaTHBIX KOpHeﬁ u KOpHeﬁ CTCIICHU N;
° BBIIIOJIHATD Hp606pa3OBaHI/I}I BBIpEDKGHHﬁ, COACPKAIIUX KBAAPATHLIC

KOpHH, KOPHH CTCIICHHU N,
° CBO60I[HO OIICPHUPOBATL IIOHATHAMHU «TOXKIACCTBO», «TOXICCTBO Ha
MHOXKECTBE», «KTOXKIACCTBCHHOC Hp606pa30BaHI/IC»;

. BBITIOJIHATH PA3JIMYHbIE MPE0OPa30BaHUS BBIPAKEHUH, COAEPKAIINX

MOI[yJ'II/I.(JF)‘ = x*

B noBcegHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NIPEAMETOB:
. BBIMOJIHAT ~ NpeoOpa3oBaHusi M JEUCTBUS €  OYKBEHHBIMU
BBIPAKEHUSIMH, YACITIOBBIE KOA(DPUIIMEHTHI KOTOPHIX 3aMIMCAHbI B CTAHAAPTHOM BUJIE;
. BBITIOJIHATH MPE0Opa30BaAHMS PAllMOHATBHBIX BBIPAXKEHUN MIPU pELICHUU
3a]a4 JPYruX y4eOHbIX MPEIMETOB;
. BBITMOJHATh MPOBEPKY MPaBAONOA0OUS (PU3NYECKUX U XUMHUUYECKHX

dbopMys1 Ha OCHOBE CpaBHEHUS PA3MEPHOCTEN 1 BAJICHTHOCTEH.



YpaBHeHMs U HEPABEHCTBA
CBoOOMHO omepupoBaTh MOHIATUSAMH: YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIBHBIE YPABHEHMS M HEPABEHCTBA, YPABHECHME, SIBISIOLIEECS CIEICTBHEM

Jpyroro ypaBHEHHS, YpaBHEHUS, PABHOCHIbHBIE HA MHOKECTBE, PAaBHOCUJIbHEIC
npeoOpa3oBaHusl ypaBHEHUH;

*  pemiath pa3Hble BHIbl YPABHEHHH W HEPAaBEHCTB U HX CHUCTEM, B TOM
YpCciie HEKOTOpble ypaBHEHUST 3 W 4 cTeneHed, OpoOHO-palMoOHANBHBIE H
UPPaLMOHAIBHBIC;

° 3HATb TCOPCMY Buera JJI ypaBHGHI/Iﬁ CTCIICHH BBIIIC BTOpOﬁ;
® IIOHHUMATb CMBICJI TCOPEM O PABHOCHJIBHBIX 1 HCPABHOCHUJIbHBIX

npeo0pa3oBaHUAX YPABHEHUN U YMETh UX JI0KA3bIBaTh;

*  BIAJETh Pa3HbIMU METOJAMHU PEIICHUS YpaBHEHHUI, HEPABEHCTB U UX
CUCTEM, YMETh BBIOMPATh METO]] PEIIEHUS U 0OOCHOBBIBATH CBOM BHIOOD;

*  HCHOJb30BaTh METOJ MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB, B TOM
yucie JApoOHO-pAllMOHANBHBIX M BKJIIOYAIOIIMX B €e0s  MppalMOHAJIbHbIE
BBIPAKCHUS;

e  pewmaTh anreOpanvyecKkue ypaBHEHHUS U HEPABEHCTBA M MX CHUCTEMBI C
napamMeTpaMu anreOpandyeckuM U rpaudecKuM METOaMu;

*  BIAJETh Pa3HBIMU METOJIAMHM JOKA3aTEIbCTBA HEPABEHCTB;

° peuiaTh YPaBHCHUA B LCIILIX YHUCIAX,

*  u300paxkaThb MHOXKECTBA Ha IUIOCKOCTH, 3aJlaBaeMble YpaBHEHUSIMH,
HEPABEHCTBAMH U UX CUCTEMaMH.
B noBcegHeBHOM KU3HM U NPU U3Y4YEHUH JPYTUX NIPEIMETOB:

*  COCTaBJATh U PEIIaTh ypaBHEHHUS, HEPABEHCTBA, WX CHUCTEMbI MPHU

pelIeHUH 3a7a4 IPYruX Y4eOHbIX MPEIMETOB;



*  BBIIOJHATH OLEHKY NPaBAONOAOOMS PE3yJIbTATOB, MOJYYaEMbIX MpHU
pelIeHU Pa3IMYHbIX YpaBHEHUM, HEPABEHCTB M UX CHUCTEM IPH PEIICHUH 3a]lay
JIPYTUX Y4eOHBIX MPEIMETOB;

*  COCTaBJATh M pElIaThb YPAaBHEHUS U HEPABEHCTBA C MapaMETPaMH IPHU
pelieHny 3a7a4 APYTux y4eOHbIX MPEeIMETOB;

COCTABJISITh YPABHEHUE, HEPABEHCTBO UJIM UX CUCTEMY, OITMCHIBAIOLINE
pEeaIbHYIO CUTYALMIO WK NMPUKJIAJAHYIO 3a]1a4y, UHTEPIPETUPOBAThH MOJyUYEHHBIE
pe3yJIbTaThl.

DOyHKUNH

* (CBo0OOAHO OmEpHpOBaTH MOHATUSAMHU: 3aBUCUMOCTb, (YHKLIHOHAIbHAs
3aBUCUMOCTb, 3aBHUCHMasi M He3aBHUCUMas NEpeMEHHbIe, (QYHKIUSA, CHOCOOBI
3aJaHusl (PyHKLIMM, apryMEHT U 3HaueHHe (QYHKIUH, 00JacTh OINpEeAeNeHUs U
MHO’KECTBO 3Hau€HUs (PYHKLIMHU, HYJIU PYHKIUH, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb ~ (DYHKIMM,  HauOojblllee W  HauMEHbLee  3HAUYCHMUS,
YETHOCTH/HEYETHOCTh (PYHKIMHU, MEPUOJAUYHOCTh (PyHKIMH, Tpaduk QyHKIUH,
BEpPTUKAJIbHAS, TOPU30HTAIIbHASI, HAKJIOHHASI aCUMIITOTHI; rpa)MK 3aBUCUMOCTH, HE
ABJIAIONICICS QyHKUIUEH,

* crTpouth rpaduku (QYHKIWN: JUHEWHOW, KBAJAPATUIHOM, JIpPOOHO-
JVHEWHOM, CTEIIEHHOM TP Pa3HbIX 3HAYCHUAX MTOKA3aTels CTENEHH, y x|

*  HCHOJIb30BaTh IpeoOpazoBanus rpaduka QyHKIIUU y O ¢ 0 x OO
TUIs

noCcTpoeHUs TpauKoB QYHKIIUN y gaf Ok obO Oc



*  aHAJM3UPOBATh CBOWCTBA (DYHKIHMK W BUA Tpaduika B 3aBUCUMOCTH OT
apaMmeTpos;

*  CBOOOJIHO ONEepUpPOBaATh HOHSTUSIMU: MOCJIEIOBATEIBHOCTb,
OTpaHUYCHHAs TOCJEA0BaTEIbHOCTh, MOHOTOHHO BoO3pacTtaromniasi (yObIBaroiasi)
MOCIIEI0BATEIbHOCTD, npenen MOCTIEI0BATEIbHOCTH, apudmernueckas
IpOrpeccusi, TeOMETpPUUYEcKas MPOrPeccusi, XapaKTEPUCTHUECKOE CBOMCTBO
apupMeTHIECKON (T€OMETPUUECKOM ) IPOTrPECCHU;

*  HCHOJB30BaTh METOJl MaTEMaTHIECKONW MHIYKIIUH I BBIBOJA (HOPMYIL,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JICIMMOCTD;

*  HCCIIEAOBATh MOCIEIOBATEIBHOCTH, 3aJJaHHBIC PEKYPPEHTHO;

* pemarb KOMOMHHMpPOBAaHHbIE 3aJa4yd Ha  apUPMETHYECKYI0 U
re€OMETPUUYECKYIO IPOTPECCHUH.

B noBceHeBHOI KM3HU U NPU U3yYEeHHH APYTUX MPeIMETOB:

KOHCTPYHUpOBaTh W  HUCCIENOBaTh  (YHKIMH, COOTBETCTBYIOIIHE
peanbHBIM MPOIECCaM U SIBJICHHUSAM, HHTEPIPETUPOBATH MOTYUCHHBIC PE3yIbTaThl B
COOTBETCTBHH CO CIELU(PUKON HCCIEyEeMOro PoLecca UK SIBJICHMUS,

*  HCTOJB30BaTh TpadUKH 3aBUCUMOCTEH [UIsI MCCIEAOBAHUS PEATbHBIX
IIPOLIECCOB U SABJICHUM;

*  KOHCTPYHMPOBATh U HCCIIEOBATh (DYHKIIMH MPHU PEIICHUHU 3aJ1a4 IPYTUX
y49eOHBIX  TMPEAMETOB, HHTEPIPETHUPOBATH  IONYYCHHBIC  PE3yNbTaThl B
COOTBETCTBHHU CO crelu(UKON yueOHOro npeaMeTa.

CTaTHUCTHKA U TeOPUsi BEePOATHOCTEl

* (CBoOomgHO oOmEpUpOBaTh MOHATUSIMH: CTOJIOYAThle U  KPYTrOBBIC

JarpaMMbl, TaOJIUIIBI TaHHBIX, CpeAHee apudmeTrnaeckoe, MeIuana, HauoobIIee



Y HavMEHbIlIee 3HAYCHUS] BHIOOPKH, pa3Max BBIOOPKH, JUCIEPCHS U CTAHJIapTHOE
OTKJIOHEHUE, CIy4aiiHasi U3MEHYUBOCTD;

*  BBIOMpaTh Hamboyiee yAOOHBIN CTHOCOO TpeacTaBieHUs WH(OpMaIuy,
aZICKBaTHBIN €€ CBOMCTBAM U LIEJISIM aHAJIN3a;

*  BBIYMCIIATH YUCIIOBBIE XapaKTEPUCTUKU BEIOOPKHU;

*  CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (DaKTOpUA YKCIIa, IEPECTAHOBKH,
COUETaHUs U pa3MeleHus1, TpeyrojabHuk [lackans;

*  CBOOOJIHO ONEPUPOBATH IMOHATUSAMM: CIYYaWHBI OMbBIT, CIy4YalHbIN
BBIOOp, HCIIBITAaHUE, FJIEMEHTApPHOE CIIy4ailHoe COOBbITHE (KMCXO.), KIACCHYECKOE
OIpE/ENICHUE BEPOATHOCTU CIy4alHOTO COOBITHSA, ONEPalUU HaJ CIy4alHBIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

*  CBOOOJIHO ONEPHPOBATH TMOHATUSIMH: CIyYaWHBIA OIMBIT, CIy4alHbBIN
BBIOOp, HCIIBITAaHUE, BJIEMEHTApHOE CiIydailHoe cOObITHE (MCXOJ), KIACCHYECKOe
OTpENICJICHUE BEPOATHOCTU CIYyYalHOTO COOBITHS, OIEpalud HaJ Cly4alHbIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

*  3HATh IPUMEPHI CIyYaWHBIX BEIUYHMH, U BBIYUCIATh UX CTATUCTHYECKUE
XapaKTEPUCTUKY;

*  HCHOJIb30BATh bopMyabl KOMOMHATOPUKH MPU PELICHUU

KOMOMHATOPHBIX 3a/1a4;
pemiaTh 3aJadyd  HAa BBIYMCIECHHWE BEPOATHOCTH B TOM 4YHUCIE C

UCIIOJIb30BaHUEM (HOPMYII.
B noBce1HeBHOI KM3HU U PU U3yYE€HHH APYTUX MPEIMETOB:
*  MPEICTAaBIAT, HH(OPMAIMIO O peaJbHBIX MpOIeccax M  SABICHHSIX

CIIOCOOOM, aJIEKBATHBIM €€ CBOMCTBAM M L€ UCCIICIOBAHUS;



*  aQHAJM3UPOBAaTh M CPAaBHUBATHh CTATHUCTHYECKHE XapaKTCPUCTUKHU
BBIOOPOK, TOJNIyYEHHBIX B TMIPOIECCE PEUICHUS NPUKIATHONW 3a1adul, H3YICHHUSI
PEANBHOTO SBJICHMSI, PEIICHUS 3a]]a9H U3 IPYTHX YUYCOHBIX MMPEIMETOB;

*  OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITUN M SBICHHUA B Pa3IUIHBIX
CUTYaITUsIX.

TexcToBbIE 321aUH

* Pemate mpocThie W CIOXKHBIC 3aJ]a4d, a TAK)KE 3a7a4d TOBBIIICHHON
TPYJIHOCTH U BBIJICTSATH UX MATEMaTHUYECKYIO OCHOBY;

*  pacrno3HaBaTh Pa3HbIC BUJIbI U TUIIBI 33/1a4;

*  HCIIOJIb30BaTh Pa3HbIC KPATKUE 3aIMCH KaK MOJIETH TEKCTOB CIIOMHBIX
3a/lady ¥ 3a7a4 TMOBBIIIEHHON CJIOKHOCTH JUIsl MOCTPOEHHUS TOUCKOBOM CXEMBbI U
pelieHus 3a7ad, BBIOUpPATh ONTHMAJBHYIO JJISI paccMaTpuBaeMol B 3ajade
CUTYaIlUU MOJIEJIb TEKCTa 3a1a4H;

*  pa3nuyaTh MOJIEIh TEKCTa U MOJENb PEUICHHs 3aja4H, KOHCTPYUPOBATh
K OJTHOM MOJIENIN PEIICHUS CIIOKHBIX 3a/1a4 pa3Hble MOAEIH TEKCTa 3a/1a4u;

* 3HaTh U TPHUMEHATH TPU crHocoba TMOuCKa pemieHus 3amad  (oT
TpeOOBaHMS K YCIOBUIO U OT YCJIOBUS K TPEOOBaHUIO, KOMOMHUPOBAHHBIN );

*  MOJCIHUPOBATH PACCYXKJECHUS MPU MOUCKE PEIICHUS 33a7ad C MOMOIIbIO
rpag-cxemsl;

*  BBIJCJISTH dTaIbl PEIICHUS 33741 U COJIEPIKaHUE KaXKIOTO ATara;

*  yMETh BBHIOMpPATh ONTHUMAIbHBIA METOJ PEIICHUS 3a/ladyd U OCO3HABAaTh
BBIOOp METOJIa, pacCMaTpUBATh Pa3UYHBIC METO/bI, HAXOAUTh Pa3HBIC PEIICHUS
3aJlayu, €CJId BO3MOXKHO;

*  aHaAJM3MUPOBATh 3aTPYJHEHUS NPU PEIICHUHU 3a]1aY;
BBINIOJIHATh ~ Pa3IMuHble TpeoOpa3oBaHus MPEJIOKEHHON  3anauw,

KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 IAHHOM, B TOM YHUCJI€ OOpATHBIE;



° HHTCPIIPCTUPOBATD BbIYHMCJIHUTCIIBHBIC PE3YJIbTAThI B 3agaudc,

MCCIIE0BATH ITOJyYEHHOE PEIICHHE 3a1a4H;

*  W3MEHATh YCJIOBUE 3a7a4y (KOJMYECTBEHHBIC WJIM Kaue€CTBEHHBIC
JTAaHHBIE), UCCIIEA0BATh U3MEHEHHOE MPEe0OpPa30BaHHOE;

*  QHAJIU3UPOBATH BCEBO3MOXKHBIE CUTYallUM B3aMMHOTO PACIIOJIOXKEHUS
IBYX OOBEKTOB W HM3MEHEHHWE HMX XapPaKTEPUCTHK IMPH COBMECTHOM JBWKCHUHU
(CKOpOCTB, BpeMsi, paCCTOSIHHUE) TIPU PEIICHUH 3a7a4 Ha JBUXKEHHUE JBYX OOBEKTOB
Kak B OJIHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIMPABJICHUSIX, KOHCTPYUPOBATH HOBBIE
CUTYyalluy Ha OCHOBE U3MEHEHUs YCIIOBUM 3a7a4M IIPU JBUKEHUU 110 PEKE;

® HCCJICA0BATL BCCBO3MOJKHBIC CUTYAIUU ITPpHU PCHICHWHA 3a1a4 Ha

JBUKEHHE T10 PEKEe, pacCMaTpUBaTh Pa3HbIe CUCTEMBI OTCUETA;

*  pemaTh pa3HOOOpA3HBIE 3a/1aUH «HA YaCTH»;

e pemarb U OOOCHOBBIBAaTH CBO€ peIIeHHE 3adad  (BBLACIATH
MaTeMaTHYECKy0 OCHOBY) Ha HAaXOX/IEHHUE YaCTH YMCIIa U YUCIA IO €ro YacTu Ha
OCHOBE KOHKPETHOT'O CMbICa IpooH;

*  OOBSICHATH WIACHTHYHOCTH 3a7a4 Pa3HBIX THUIIOB, CBA3BIBAIOIIUX TPH
BEJIMYMHBI (HA paboTy, Ha TOKYIKH, Ha JBM)KCHHE), BBIACIATH 3TH BEIUYHHBI U
OTHOIIICHUSI MEXIy HUMH, TPUMEHATh MX NPHU PEIICHUH 3a7ad, KOHCTPYHPOBAThH
COOCTBEHHBIE 33]]a4 YKAa3aHHBIX TUIIOB,

*  BIaJETh OCHOBHBIMH METOJAMHU pEIIEHHUs 3aJad Ha CMECH, CIUIABHI,
KOHIIEHTpPAIlMU, MCIONb30BaTh HMX B HOBBIX CHUTyallUSX IO OTHOILIEHUIO K
U3YYEHHBIM B Mpoliecce 00yueHus;

*  pemaTh 3aJaYd Ha TPOICHTHI, B TOM YHCJE, CIOXKHBIC MPOLEHTHI C

000CHOBaHUEM, UCTIOJIB3YS Pa3HbIE CIIOCOOBI;



*  pemarb JIOTMYECKHE 3aJadd Pa3HbIMH CHOCO0aMH, B TOM 4YHUCIE, C
IBYMsl OJIOKaMH U ¢ TpeMs 0JIOKaMU JaHHBIX ¢ TOMOUIbIO TaOJIMII;

*  pewaTh 3a/1a4d 10 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEH Ha OCHOBE
UCITOJIb30BAHUS U3YYEHHBIX METO/I0B U 0OOCHOBBIBAThH PEIICHNUE;

peniaTh HECJI0KHBIE 3a7a41 110 MATEMATHYECKOW CTaTHCTHKE;

*  OBIAJCTh OCHOBHBIMM METOJAMH PELICHUS CIOKETHBIX 3a7a4:
apupMeTHuecKull, anreOpanyeckuii, mnepebop  BapHAHTOB, T'€OMETPUYECKUH,
rpauyeckuil, IPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMU CUTYaLIUAX.
B noBceaqHeBHOM KU3HU M NIPU U3YYEHUH IPYTrUX MPEAMETOB:

*  KOHCTPYMpPOBAaTh HOBBIE Ul JAHHOM 3aJayd 3aJadyHble CUTyalluu C
Y4ETOM pEaJbHBbIX XapaKTEPUCTUK, B YACTHOCTH, I[PHU pELICHUH 3aaad Ha
KOHIICHTPALIUY, YYUTBHIBATh IUIOTHOCTh BEUIECTBA; pellaTh U KOHCTPYMPOBATH
3aJlayd Ha OCHOBE PAacCCMOTPEHUS peajbHBIX CUTYyallUil, B KOTOPBIX HE TpedyeTcs
TOYHBIN BBIYMCIUTEIBHBIA PE3YJIbTAT;

*  peliaTh 3a4a4M Ha JBU)KCHUE II0 PEKe, pacCMaTpUBasi pa3HbIEe CUCTEMBI
OTCUETA;

*  KOHCTPYHMpPOBAaTh 3aJayHbI€ CHUTYyallud, NPUOJMKEHHbIE K peaTbHON
JNEHCTBUTEIILHOCTH.

I'eomeTrpuyeckue purypsoi

*  (CBo0OOAHO omepupoBaTh F€OMETPUUYECKUMH MOHATHSIMHU NPHU pPEUICHUU
3a/1a4 U NIPOBEICHUHA MAaTEMAaTUYECKUX PACCYKIACHNN;

*  CaMOCTOSITEIbHO  (OPMYJIHpPOBATH  OMNPEACIICHUS T'€OMETPUUYECKUX
¢buryp, BBIIBUraTh TMIIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPUUYECKUX

buryp u 000CHOBBIBATH HJIM OMPOBEpPraTh WX, 0000MATh UM KOHKPETU3UPOBATH



pe3ynbTaThl Ha HOBBIE Kiacchl (UTyp, TPOBOJUTH B HECIOXKHBIX CIy4asx
KJaccuukanuo GUryp mno pazaIMuHbIM OCHOBAHUSIM;

*  HCCIEAOBAaTh 4YEPTEXKH, BKIIOYAas KOMOWHAuu GUryp, H3BICKaTh,
UHTEPHPETUPOBATh U MPeoOpa3oBbIBaTh HH(OpPMAIUIO, TPEACTABICHHYIO Ha
yepTexKax;

*  pemarb 3aJadyd TEOMETPUYECKOrO0 COJEpkKaHUs, B TOM 4YHUCIE B
CUTYallUsIX, KOTJIa aJITOPUTM PEILIEHUsI HE CIEAYET SIBHO W3 YCIIOBHUS, BBINOJHATH
HEOOXOJAMMBIE JJI PELIEHUs 33Ja4l JOMOJHUTEIbHbIE TTOCTPOCHUS, UCCIEA0BATh
BO3MOYKHOCTh IIPUMEHEHHUS TeOpeM U HOpMYIT IJIsl pEeIIeHUs 3a/1a4;

*  (QopmynupoBaTh U I0Ka3bIBATh FT€OMETPUUECKUE YTBEPKICHUS.



B noBceqHeBHOM KM3HU U NPU U3YyYEeHHHU APYTUX NMPeAMETOB:

*  COCTaBJATh C HCIOJB30BAHUEM CBOMCTB TE€OMETPUYECKUX (UTYp
MaTeMaTUYeCKUe MOJICIH JJI pEelIeHUs 3a/lay MPaKTUYECKOro Xapakrepa U 3aj1ay
U3 CMEXHBIX JTUCLUUILUINH, UCCIEA0BATh MOJIYYEHHbIE MOJIETN U HHTEPIIPETUPOBATh
pe3yJIbTar.

OTHoO1ICHUS

*  BrageTts noHSATHEM OTHOIIEHUS KaK METAIIPEAMETHBIM;

*  CBOOOJIHO OIEpUpOBaTh TMOHATHSMHU: PABEHCTBO (UTYp, paBHBIC
burypsi, PaBEHCTBO TPEYTOJIbHUKOB, MapasuieIbHOCTh MPSAMBIX,
NEPHNEHIUKYISIPHOCTh NPSIMBIX, YIJbl MEXKIY MPSMBIMH, TEPHEHIUKYISP,
HAKJIOHHAs, NpoeKuus, mnogodue Quryp, mnoAoOHbIE (QUIYphl, MOAOOHBIE
TPEYTOJIbHUKY;

*  HCIOJIb30BaTh CBOMCTBA MOJIOOMS M paBeHCTBA (pUryp mpH peuieHuu
3a1ad.

B noBcegHeBHOM KU3HM U NPU U3Y4YEHNH APYTUX NIPEeIMETOB:

*  HUCHOJIb30BaTh OTHOUIEHUS Ui TOCTPOEHUST U MCCIIEIOBaHUsA
MaTeMaTHYECKUX MOoJieiell 00bEKTOB peaJbHOMN KU3HHU.

N3mepenusi U BbIYKUCIEHUSA

* (CBoOomgHO omepupoBaTh TMOHATHUSMU JIJIMHA, IUIOMIATL, OOBEM,
BEIMYMHA yria Kak BEJIMYMHAMM, HCIOJb30BATh  PABHOBEIUKOCTH H
PaBHOCOCTABJIICHHOCTh TpPU PEUICHUM 3a/lad Ha BBIYMCIEHUE, CaMOCTOATEIbHO
NoJIy4aTb M MCHOJB30BATh (DOPMYJIbl JJi BBIYMCICHUW IUIONIaJe U 0OBEMOB
buryp, cBOOOIHO OMEPUPOBATH MIUPOKUM HAOOPOM (HOPMYJ HA BBIYUCIICHUE TIPH
pEIICHUH CIIOKHBIX 3a]lad, B TOM YHCJIC W 3a/1ad Ha BBHIYMCIICHUE B KOMOWHAIIHASIX
OKPY)KHOCTH M TPEYTOJbHHUKA, OKPY>KHOCTH M YETHIPEXYTOJIbHUKA, & TaKXe C

MIPUMEHEHUEM TPUTOHOMETPHH;



*  CaMOCTOSITENIbHO  (pOPMYJIHMpPOBATH TUMOTE3bl M  MPOBEPSITH  HUX
JIOCTOBEPHOCT.
B noBceqHeBHOM )KM3HU U NIPU U3YyYEHHHU APYTUX NMPEeAMETOB:

*  CBOOOJHO oOmepupoBaTh (GopMyJIaMHu MPHU PEHICHUH 3aJlad B JAPYTHUX
y4eOHBIX MpeaMeTax U MpU NPOBEICHUH HEOOXOIUMBIX BBIUMCIECHUN B peajbHOU

KHU3HU.
I'eomeTpuyecKue MOCTPOEHHUsI

*  OnepupoBatb MOHATHEM Habopa 3JIEMEHTOB, ONPEIEISIOMINX
reOMETPUYECKYIO (hUrypy,

° BJIaACTb Ha60p0M MCTOJ0B HOCTpOGHHfI MUPKYJIICM U HHHeﬁKOﬁ;

° IIPOBOAUTL AaHAIN3 W PCAJIU30BBIBATH OJTaIlbl PCHICHHA 3aJda4 Ha
IIOCTPOCHHC.
B HOBceIlHeBHOﬁ KU3HU U ITPUA U3YICHUHU APYI'UX IIPEAMETOB:

° BBIIIOJIHATH ITIOCTPOCHNA Ha MCCTHOCTH,

° OOCHUBATL PpPasMCPbl PCaJIbHBIX 00BEKTOB OKpYyXKaromero Mupa.

IIpeoOpa3zoBanusi
*  OnepupoBaTh JBHOKCHUSAMU 51 npeo0pa3oBaHUAMHU
KaK

METaIpPEeAMETHBIMU TOHATUSIMU;

*  ONepUpOBaTh MOHSITHUEM JBUXKEHHUS W TMPeoOpa3zoBaHUsl MOAOOUS MIJis
000CHOBaHMM, CBOOOJHO BIIAJIETh MPUEMaMU MOCTPOCHUS (PUTYP C TOMOIIBIO
JIBIDKCHUH W TMpeoOpa3oBaHUs IMOJ00MS, a TakkKe KOMOWHAITUSAMH IBHMKCHHM,
JIBIDKEHUN U TTpeoOpa30BaHuUiA;

*  HCIOJIb30BaTh CBOMCTBA JBW)XCHHUM U MTPeoOpa30BaHUM JIJIsl IPOBEACHUS
000CHOBaHMS W JIOKa3aTeIbCTBA YTBEPKJACHUN B T€OMETPUU U JAPYTHX YUEOHBIX
MpeaMETaX;

*  TOJIb30BAThCS CBOWMCTBAMU JBMKEHUHN U MPeoOpa30BaHUM NPU pEeIICHUU

3aaay.



B noBceaHeBHOM KM3HU U NIPU U3YyYEHHHU APYTUX MPEAMETOB:

* TMpPUMEHATH CBOWCTBA JABW)KCHMW U TNPUMEHATH Tnojxo0ue  yis
IIOCTPOCHHUU U BBIYNCIICHUM.

BekTOopbI 1 KOOPAUHATHI HA IJIOCKOCTH

e (CBoOogHO  omepupoBaTh HNOHATUSIMU  BEKTOP, cymMma,

pPa3HOCTh BEKTOPOB, IIPOM3BEIECHUE BEKTOpPA HAa YHCIO, CKaISIPHOE
IIPOU3BEJCHUE BEKTOPOB, KOOPAMHATHI HA INIOCKOCTH, KOOPAUHATHI BEKTOPA;

*  BIAJETh BEKTOPHBIM W KOOPAUHATHBIM METOJIOM Ha IUIOCKOCTH IS
pelIeHus 3a/1a4 Ha BIYMCIIEHUE U I0KA3aTENbCTBA,;

*  BBIIOJHATH C IIOMOULIBIO BEKTOPOB W KOOPAMHAT JI0Ka3aTeJIbCTBO
U3BECTHBIX €MY I€OMETPHYECKHX (akToB (CBOMCTBA CPEIHHUX JIMHUM, TEOPEM O
3aMeyaTesIbHbIX TOYKax U T.I.) U OJy4YaTh HOBbIE CBOMCTBA U3BECTHBIX (QUTYD;

*  HUCHONB30BaTh  ypaBHeHWs  (uryp Uil  pemeHus 3aaad |
CaMOCTOATEIBHO COCTABIISATh YPABHEHUS OTAEIBHBIX IJIOCKUX QUTYD.

B noBceqHeBHOM KM3HU U NIPU U3YYECHHHU APYTUX NMPEAMETOB:

*  HCIOJIb30BaTh MOHATUS BEKTOPOB M KOOPAMHAT JUIA PELICHMS 3a7ad I10
¢busuke, reorpadguu u IpyruM yueOHbIM npeameraM. McTopust maTeMaTuKH

* IloHumMaTe MaTeMaTUKy KaK CTpPOro OpPraHM30BAHHYIO CHCTEMY
HAyYHBIX 3HAHWW, B YACTHOCTH BJAJETh MPEACTABICHUSAMH 00 aKCHMOMAaTHYECKOM
IIOCTPOEHUU TE€OMETPUM W IEPBUYHBIMHM MPEICTABICHUSMH O HEEBKJIMJIOBBIX
reOMETPUSIX;

*  paccmaTpuBaTh MaTreéMaTMKy B KOHTEKCTE HCTOPUM  Pa3BUTHS
IMBHJIM3AllMM W HWCTOPUM DPA3BUTHA HAyKH, IMOHUMAaTh pOJIb MAaTEMaTUKU B
passutuu Poccum.

MeToabl MAaTEMAaTHKH

° BJIaI[eTB 3HaHUWsAMHU O pa3iIM4YHbIX MCTOHAX 000CHOBaHUS



OMPOBEPKECHUSI MATEMATUUECKUX YTBEPKJICHUM U CAMOCTOSITENIbHO IPUMEHSTh UX;

* BIAJCTh HaBBIKAMH aHaju3a YCIOBUS 3aJauyd W  ONPEICIICHHS
MOAXOISAIINX JJIsI PEIICHHS 3aJ1ad U3YUYEeHHBIX METO0B MJIM MX KOMOWHAIIUIA;

*  XapaKTepHu30BaTh MPOU3BEICHHUSI UCKYCCTBA C YYETOM MaTeMAaTHYECKUX
3aKOHOMEPHOCTEHN B MPUPOJE, UCIOJIH30BATh MATEMATUUYECKHUE 3aKOHOMEPHOCTHU B

CaMOCTOATCIIbBHOM TBOPYCCTBC.

2.Conepxanne y4eOHOI0 mpeaMera

ConeprxaHue KypcoB MaTeMaTUKH 5—6 KIaccoB, anreOpsl U reomeTpun 7-9
KJIACCOB OOBCIMHEHO KaK B HWCTOPHYECKH CIIOKHUBINUECS JWHUU (YUCIIOBas,
anredpanyeckas, reoMeTpuieckas, GyHKIMOHAIbHAS U JIP.), TaK U1 B OTHOCUTEIHHO
HOBBIE (CTOXAaCTUUYECKAs JIMHUS, «pEealIbHasi MAaTEMaTHKa ).

OTaenbHO MpeCTaBACHBI JTMHUS CIOKETHBIX 3a71a4, UCTOPUUYECKAS JTMHHSL.
dJIeMEeHTHI TeOPHUU MHOKECTB U MAaTeMaTHYeCKOU JIOTHKH

Cornmacno ®I'OC ocHoBHOro 001I€T0 00pa30BaHUs B KypC MaTeMaTHKU
BBeJICH paznen «Jlorukay, KOTOpbIA HE MpeanoiaraeT JOMOJTHUTEIbHBIX YacOB Ha
W3YYCHUU W BCTPAauWBAETCI B Pa3jIMYHbIE TEMbl KypCOB MaTeMaTUKU W
WH()OPMATHKHU U TIPEABAPSIETCS O3HAKOMIICHUEM C DJIEMEHTAMU TEOPUH MHOYKECTB.

MHo:kecTBa U OTHOIIEHUS MEKITYy HUMHU

MHOXECTBO, Xapaxmepucmuueckoe CGOUCMEO MHONHCECMBd, DIEMEHT
MHOECTBAa, nycmoe, KOHeuHoe, OeckoHeunoe MHodcecmeo. 1loAMHOXKECTBO.
OTHoIIeHHE MPUHAIC)KHOCTH, BKIIOYCHHS, PABEHCTBA. DJIEMECHTHl MHOXECTBA,
CrIOcOObI  3aaHusl MHOXECTB, PACHO3HABAHUE NOOMHONCECME U INeMEHMO8

NOOMHOMCECME C UCHONb30BAHUEM KPY208 Juiepa.



Onepanum HAI MHOKeCTBAMU

[lepeceuenne u  OOBEAMHEHUE MHOXECTB. PasHocmb  MHOdCECmS,
oononnenue MmHodcecmea. HMumepnpemayusi onepayuil HAO MHOMCECMBAMU C
nomowbio Kpy2o8 Junepa.

DJIeMEHTBbI JIOTHKH

Onpenenenue. YTBepkaeHUs. AKCHOMBI U TeopeMbl. JloKazaTenbCTBO.
JlokazaTenbCcTBO OT MNpoTUBHOTO. Teopema, oOpaTHas pgaHHOW. Ilpumep wu
KOHTPIIPUMED.

Boicka3biBanust

UctuHHOCTE W JIOKHOCTH  BbICKa3biBaHWs. CrooicHvlie U npocmble
svickaszviganus. Onepayuu Hao B8bICKA3bIGAHUAMU C UCNOJb30BAHUEM JOSUYECKUX
CBA30K: U, U, He. YCl08Hble 8bICKA3bIBAHUS (UMNAUKAYULL).
Coaep:xaHue Kypca MaTeMaTUKU B 5—6 Kaccax

HarypaabHblie ynciaa 1 HyJib HatypajbHbIi ps YuCeJ ¥ ero CBOMCTBA

HarypanbHoe 4mcI0, MHOKECTBO HATypajbHBIX YHCEI M €ro CBOMCTBA,
M300paK€HUE HATYpaIbHbIX YUCE]I TOYKAMH Ha YMCJIOBOW MPSIMOM.

Hcnonp30BaHne CBOKMCTB HATYPAJIbHBIX YMCEIT IIPU PELIEHNH 3a/1a4.
3anuch U YTEHHE HATYPAJIbHBIX YHCeJI

Paznuuue mexnay uudpoit u uucioMm. [lo3uiimoHHas 3anuch HaATypaJbHOTO
YyHucia, MOMECTHOE 3HAUYCHHE LUUQPBI, pa3psiabl U KJIacChl, COOTHOIIEHUE MEXITY
JIBYMSl COCEJHHUMH pa3PSAIHBIMU €IUHULIAMHU, YTEHUE W 3alUCh HATypaJbHbBIX
quced.

Oxpyr/ieHne HaTYypPaJIbHbIX YUCEJI

HeoOxoaumocth okpyriaenus. [IpaBuio okpyriieHus HaTypajdbHBIX YUCEIL.



CpaBHeHUe HATYPAJbHBIX YK cell, CpPaBHeHHe ¢ Yncjiom 0

[loHATHE O CpaBHEHUM 4YHCEI, CPABHEHUE HATYyPAJIBHBIX YHCEN JPYT C
JpyroM M C HyJE€M, MaTeMaThyecKas 3aluCh CPaBHEHU, CIIOCOObI CpaBHEHUS
YHUCEN.

JleMCTBUSA ¢ HATYPAJIbLHBIMYU YMCJIAMU

CroxeHrne W BBIYMTAHWE, KOMIIOHEHTBHI CJOXEHUS WM BBIYUTAHUS, CBS3b
MEXKJly HUMH, HaXOXKJIEHHUE CYMMbl U Pa3HOCTH, U3MEHEHHE CYMMBbI U Pa3HOCTU
MIPU U3MEHEHUHU KOMIIOHEHTOB CJI0KEHUS U BIYUTAHUSL.

YMHOKEHHE U JEJIEHUE, KOMIIOHEHTBl YMHOKEHUS U JIEJICHUS, CBSI3b MEXKTY
HUMH, YMHOXXEHHME M CIOXCHHE B CTOJIOMK, J€JICHUE YTrOJIKOM, IpOBEpKa
pe3yabTara ¢ MOMOIIBIO MPUKUJIKU U 0OpaTHOTO IEUCTBUS.

[lepeMeCTUTENBHBI U COYETATENIbHBIA 3aKOHBI CIIOKEHUS U YMHOXKEHUS,
pacrpeeauTeIbHbI 3aKOH YMHOXEHUSI OTHOCUTEIBHO CIIOXKEHUS, 0O00CHOBaHUE
aneopummos  8vlnoHeHusi  apu@memuueckux  Oeiicmeut. CreneHb ¢
HATYPaAJbHBIM MIOKA3aTeJIeM

3anuch 4yKucia B BUIE CYMMBbI pa3psiHbIX CIaraéMbIX, MOPSIAOK BBITOJIHEHUS
JIEUCTBUM B BBIPAXKCHUAX, COICPKAILIMUX CTEICHb, BBIYHUCICHUE 3HAYCHUU
BBIPAKECHUH, COJAEPKAIINX CTENCHb. UM CI0BbIE BBIPAXKEHUS

HuciioBoe BBIpAXKEHUE U €r0 3HAYCHHE, IOPSIOK BBINOJHEHUS IACHCTBUM.

JlejieHHe ¢ OCTATKOM

Jlenenue ¢ 0CTaTKOM Ha MHOXECTBE HATYPAJbHBIX YHCET, CBOUCMBA Oe/leHUs]
¢ ocmamkom. IIpakTuyeckue 3agaum Ha JIEJICHUE C OCTATKOM.

CBoiicTBa U MPU3HAKHM JEJIUMOCTH

CBOICTBO IEIMMOCTH CYMMBbI (pa3HOCTH) Ha yucio. [Ipu3Haku neamMocTH
Ha 2, 3, 5, 9, 10. Ilpusnaxu oerumocmu na 4, 6, 8, 11. /Joxazamenbcmeo npuznaxos
Oenumocmu. PernieHue TPaKTUUECKUX 3a7ad C MPUMEHEHHWEM [PU3HAKOB

JACIIMMOCTH.



Pa3jioxkeHue yncsia Ha MPOCTbIe MHOKUTEIN

[IpocThie U cocTaBHBIEC YUCTA, peulemo IpamocgeHna.

PasnoxxeHre HaTypaabHOTO YUCIIa HA MHOXKHUTENH, Pa3joKEHNE Ha MPOCTHIC
MHOXUTeNU. Koauuecmeo oOenumenetl Yucia, alcopumm pazlodCeHus 4ucia Ha
npocmvle MHONCUMENU, OCHOBHASL MeopeMa apuhmemuKu.

AnredOpandecKkue BbIPAKEHUSA

Hcnonp3oBanne OykB uisi OOO3HAYEHUS YWCEN, BBIUKCICHHE 3HAYCHUS
anre0panyeckoro BBIPAKEHHS, MPUMEHEHUE alreOpandyecKuX BBIPAKEHUM IS
3alKiCH CBOMCTB apu(PMETUUYECKUX ACHCTBUH, MpeoOpa3zoBaHUE alreOpanvecKux
BBIPAYKCHU.

JleJuTe/IM M KPaTHBIE

Jlenutens W ero CcBOWCTBa, OOIMMI JenuTeNb ABYX U Ooree uyucedn,
HAauOONbIIMKA  OOUIMI  JeIuTeNnb, B3aWUMHO TPOCTBHIE YHCIA, HAXOXICHHUE
HamOoJpLero odmero Aenurens. KpatHoe u ero cBoiicTsa, o01ee KpaTHOE JBYX U
OoJiee yncell, HAaUMEHbIee o0Iee KpaTHOE, CIIOCOObI HaX0XKICHUS HAMMEHBIIIETO
0O0IIIero KpaTHOTO.

J{po0du OOBIKHOBEHHBIE IPO0H

Homns, dvactb, apoOHOE 4Yucio, ApoOb. [IpoOHoe YuciIo Kak pe3yibTar
nenenusi. [IpaBuiibHbIE W HETPaBWIbHBIE PoOU, cMelaHHas apoOb (CMelaHHOe
YHCIIO).

3anuch HATYpaJbHOTO 4YHCIa B BUJAE OpOOHM C 3alaHHBIM 3HAMEHATEeJIeM,
npeoOpa3oBaHUE CMENIaHHON APOOH B HEMPABUILHYIO TpoObh U HA0OOPOT.

[IpuBenenue npobeit k oOmeMy 3HaMeHateno. CpaBHEHHE OOBIKHOBEHHBIX
JpoOeH.

CrnoxeHrie ¥ BhIYMTAaHUE OOBIKHOBEHHBIX JIpoOeh. YMHOXEHHE W JIeJICHUE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckue 1eHCTBUS CO CMEIIAHHBIMU IPOOSMHU.



ApudmeTrnueckue 1eUCTBUS C JPOOHBIMU YUCIIAMHU.

Cnocobvl payuonanuzayuyu 8bIYUCIEHUU U UX NPUMEHEeHUe NPU BbINOJHEHUU
Oeticmauil.

JlecsaTHYHBIE APOOH

Lenas u apoOHas yactu necatudHoil apodu. [IpeoOpazoBanue necATUUHBIX
npobeit B 0ObIKHOBEHHbIe. CpaBHEHUE JeCATUYHBIX JpoOei. CroxkeHue W
BBIUMTAHHUE AECATUUHBIX ApoOeil. OKpyriieHHe NECATHYHBIX ApoOei. Y MHOKEHHE
U JIeJICHHE JECATHUHBIX aApolel. [lpeobpasoeanue o006bikHOGeHHLIX Opobeu 6
Ooecamuunvie Opoou. Koneunvle u beckoneunvie decamuynvie Opoou.

OTHoLIEHHE IBYX YHCE

Macmtadb Ha Ttutane u  kapte. Ilpomopruu. CBoicTBa MNpPOMOPIIHIA,
pUMEHEHUE POMOPIIHA U OTHOIIEHUHN TIPU PEUICHUU 3a]1a4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudpmernueckoe JByX uucen. HM3o0paxkeHue cpenHero
apu(METUYECKOr0 JIBYX YHCENl Ha YMCIOBOM MpsMoil. PelieHue mnpakTUYECKUX
3a/1ad ¢ MPUMEHEHHEM cpeqHero apudmerudeckoro. Cpeduee apupmemuueckoe
HEeCKOJIbKUX YUCel.

IIpoueHTHI

[Tonsitue mnporeHTa. BeiuncieHne NPONEHTOB OT YHCIA W YHCIA IO
W3BECTHOMY TIPOILICHTY, BBIpaXEHHWE OTHOIICHUS B TMpOLEeHTaX. PelieHue
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOIEHTAMH.

JAnarpammbl

Cronbyarbie W KpyroBble jauarpammbl. W3Bneuenue wuHboOpMammu wu3
nuarpamMm. M3zoopasicenue ouazpamm no 4uciosblmM OAHHbIM.

PanuonanbHbie ynciia [loJiokuTebHbIE M OTPHIATEIbHbIE YN CJIA

N300paskeHne yncen Ha YuCIoBOM (KOOpIMHATHON) rpsiMoii. CpaBHEHHE



yuces. Moayib 4ucna, reOMETpUYECKasi MHTEpIIpEeTanns MOy yucna. JlencTBus
C MTOJIOKUTEIbHBIMU U OTPULIATEIBHBIMH YK CIaMUA. MHOKECTBO LIEJBIX YHCEIL.

IlonsiTHe 0 panuMoHaNbHOM u4Mcie. [lepsuunoe npedcmaeénenue o
MHOJIcecmee payuoHaibHblx yuce. JIeNCTBAs C pallMOHAIIBHBIMU YU CIIAMM.

Pemrenue TekCTOBBIX 32124

EnuHuubl u3MepeHMid: TMHBI, IUIOMAAH, OO0BEMa, MacChl, BPEMCHH,
CKOPOCTH. 3aBHCUMOCTH MEXAY €AUHULAMH HW3MEPEHUS KAKIOW BEIUYUHBI.
3aBUCUMOCTH  MEXAY  BEIMYMHAMHU:  CKOPOCTb,  BpPEMS,  pPaCCTOSHHUE;
MIPOU3BOIUTEIILHOCTD, BpeMs, paboTa; 11eHa, KOJIUYECTBO, CTOUMOCTh. 3aJa4ud Ha
Bce apupmMeTHyecKue 1eiicTBUsA

Pemenve TekcToBBIX 3amau apudmerndeckuMm crocodom. Mcmonb3oBaHue
Ta0JIHII, CXeM, YepTexKeHn, APYruX CPeACTB MPEACTABICHUS JAHHBIX TIPU PEUICHUU
3a/1a4H.

3amayu Ha ABMKEHHE, pa00Ty U MOKYNIKH

Pemienne HeECIOXHBIX 3a0ad Ha JBWKEHHME B IMPOTHUBOIOJIOXKHBIX
HAMpaBJICHUAX, B OJJHOM HAIPABJIECHUH, IBUKECHUE IO PEKE MO TEUCHUIO U MPOTUB
TeueHusi. PerieHue 3agad Ha COBMECTHYIO paboty. Ilpumenenue apobeit mpu
peneHny 3aaad.

3ajaum HA YACTH, 10/, IPOUEHTHI

Pemienne 3amady Ha HaXOXKAEHHWE YAaCTH YKMCIA M YHMCIA MO €r0 YacTH.
Pemenne 3agay Ha mpoueHTH M A0JU. [IpruMeHeHne nponopuuii npu pemeHuu
3a/1a4.

Jlornyeckue 3axa4u

Pelienne HeCOXKHBIX JIOTMUECKUX 3ajad. Peulenue no2uyeckux 3a0ad ¢
nomowwvio epagos, maodbauy.

OcHOBHBbIE METO/IbI PellIeHUsI TEKCTOBBIX 3a1a4: apupMeTHIeCKui,

nepebop BapHaHTOB.



Harnaanada reomerpusd

durypsl B OKpyxarieM mupe. Harnsaasie npeacraBienus o gurypax Ha
IJIOCKOCTH: TMpsIMasi, OTPE30K, JIyY, YroJj, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. UYeTbIpexyrojbHUK, NPSIMOYTOJbHUK, KBaapaT. TpeyrojlbHUK, 6uU0bl
mpeyzonbHukos.  Ilpasunvhvie  mHoz2oy2onbHuku.  M300pakeHME  OCHOBHBIX
reoMeTpudeckux Guryp. Bszaumnoe pacnonodicenue 08yX NPAMbIX, 08X
OKpYJCHOCmeU, npsamou u oxkpyxcHocmu. JlinHA OTpe3ka, JIoMaHOW. EauHMIlBI
u3MepeHuss JuMHbL. I[locTpoeHue oTpe3ka 3aJaHHOM JUIMHBL. Buabl  yrios.
I'panycHas wmepa yrma. HM3MepeHne W TIOCTPOECHHE YIJIOB C IOMOIIBIO
TPaHCIIOPTHPA.

[lepumerp wmHOroyrosnbHuka. IloHsiTHe TUIOmWAAM (UTYpBI;  EAMHUIIBI
u3MepeHus rmiomanu. [liomans npsMmoyronbHUKa, KBaaparta. [IpubmuxeHHOe
U3MEpEHUe IIoNaau Guryp Ha kietdyatou oymare. Pagnosenuxue gueypoi.

Harnsinnele  mpencraBieHus O  NPOCTPAHCTBEHHBIX  (urypax: Kyo,
napajielienunen, Mpu3Ma, nOupaMmunaa, Imap, cdepa, KOHyC, IMHJIMHIP.
N3o0pakeHne mpoCTpaHCTBEHHBIX (uryp. llpumepwr ceuenuti. MuozoepaunHuxu.
IIpasunvrvle muococpannuxku. [IpuMepsl pa3BepTOK MHOTOIPAHHUKOB, UIMHAPA U
KOHYCa.

[Tousatue  oOwbeMa; enuHuibl oObema. OObEM  MPSIMOYTOJIHHOTO
napajuienenunena, Kyoa.

[lonsitue 0 paBeHcTBe (uryp. LleHTpanbHas, oceBass W 3epKanrbHas
cumMmeTpun. M300paskeHrne CMMMETpUYHBIX Uryp.

Pemenne mnpakThueckux 3agay C INPUMEHEHUEM IIPOCTEMIIUX CBOWCTB

duryp.

I/ICTOPI/IH MaT€EMaTHKHN



llossnenue yugp, 6yks, uepoenughoe 6 npoyecce cuema u pacnpeoeneHus
npooykmoe Ha Jlpesnem Bauoscnem Bocmoxe. Cesaze ¢ Heonumuueckoti
pesonoyuet.

Poowcoenue  wecmuoecamepuunoti  cucmemst  cyucnenus. Illosenenue
0ecsAmuUYHOU 3aNUCU YUcell.

Poowcoenue u passumue apugpmemuxu umamypanonvix uucer. HOK, HO/,
npocmole yucia. Pewemo Spamocghena.

Ilosenenue HYJL U ompuyamelbHblx Yucesl 6 mamemamuke Opeeﬂocmu. Ponw

Tuogpanma. Mouweny U OO0 O 0 012

Ilpoou 6 Baeunone, Eeunme, Pume. Omkpvimue OecimuyHulx OpooOell.
CmapunHvle cucmemol mep. [lecamuunble Opoou u mempuyeckas cucmema mep. JI1.

Maenuyxuu.

Copep:xkaHue Kypca MaTeMaTHUKH B 7—Q KJaccax
AJsreopa

Yucaa PaunoHajbHbIe YHC/IA

MHOXXECTBO palMoHaIbHBIX YKceld. CpaBHEHUE pallMOHAIBHBIX YHCEII.
JleficTBUSL ¢ palMOHAIBHBIMM YHCIaMU. [Ipeocmasnenue payuoHaibHO20 HUCia
oecssmuyHol 0poowio.

HppanuoHajbHbIe Yncia

ITonsiTue HppalMOHAJIBHOTIO 4YHCJIA. Pacmo3naBanue HppanruOHAJIbHBIX

yucen. [lpumepsl pokazatenbcTB B anredpe. MppannoHalbHOCTH YHUCHA 2j_
[Ipumenenune B reomerpuu. Cpasnenue uppayuoHanbHvlx uwucen. Muoocecmso
0elcmeumenbHblxX Yucel.
ToxknecTBeHHbIe MpeoOpazoBaHus Unc/i0BbIe M 0yKBEeHHbIE BHIPAKEHU S
Brlpaxkenne ¢ nepeMeHHOW. 3HaueHHWe BblpaxkeHus. [loacraHoBka

BBIPAKEHUN BMECTO IMEPEMEHHBIX.



[Heanbie BbIpaKeHUst

Crenenb ¢ HaTypaldbHBIM TMOKa3aTeleM U ee cBoicTBa. [IpeoOpazoBanus
BBIPAKECHUH, COJICPKAIINX CTENCHHU C HATYPAJIbHBIM NTOKA3ATEIIEM.

OpHouneH, MHOTOWICH. JIGHCTBUS C OJHOWICHAMH W MHOTOWICHAMU
(coXkeHue, BBIYMTAHHE, YMHOXKEHHE). DOPMYJIbI COKPAIIEHHOTO YMHOXEHHUS:
Pa3HOCTh KBaJpaTOB, KBaJgpaT CyMMbl M Pa3HOCTH. Pa3liokeHHe MHOTOYJIEHA Ha
MHOXHUTENIM: BbIHECEHHE OOIIEro MHOMXHUTENSL 3a CKOOKH, 2pynnuposxa,
npumeneHue Qopmyn cokpaujeHHo2o ymHoxceHus. Keadpammuwlii mpexuieH,
pasnodicenue Keaopamuo20 mpexuieHa Ha MHOXCUMEU.

JIpoOHO-palMOHAIbHBIC BbIPAKCHUS

Crenenb ¢ 1nensiM nokazareneM. lIpeoOGpa3zoBaHue ApOOHO-TUHEHHBIX
BBIDOKEHUI: CJIOKEHHUE, YMHOXEHUE, JeJeHue. Areebpauueckas Opoob.
Honycmumbie 3Hauenus nepemeHHviX 6 OpOOHO-PAYUOHATLHBIX BbIPANCEHUSX.
Coxpawenue aneedopauueckux opooei. Illpusedenue aneebpauueckux opobell K
oowemy 3namenamenro. Jelicmeus ¢ aneebpaudeckumu OpoOsMU: ClONHCEHUE,
svlyumanue, YMHodceHue, 0elleHue, 8036e0eHue 8 CmeneHto.

IIpeobpaszosanue svipasicenutl, cOOepAHcAUUX 3HAK MOOYVIIAL.

KBaaparHbie KopHH

ApudmMernueckuii KBaJpaTHbIA KOpeHb. [IpeoOpazoBaHue BbIpaKEHU,
COJIEpIKaIllMX KBAaJAPATHBIC KOPHU: YMHOXEHUE, JEJICHUE, BEIHECEHUE MHOXKUTEIIS
U3-TI0J] 3HAKA KOPHS, BHeCeHUe MHOMCUMes No0 3HAK KOPHAL.

YpaBHeHus U HepaBeHcTBa PaBeHcTBa

UucnoBoe paBeHCTBO. (CBOIICTBA YHCIOBBIX paBEHCTB. PaBeHCTBO ¢

IIEPEMEHHOM.



YpaBHenust

[lonsiTue ypaBHEHHS W  KOpHS  ypaBHeHUs. [IpeocmasneHue o
pasHocunvHocmu  ypasnenuu. Qbracms onpeodenenusi ypasHeHus (001acmo
0ONYCMUMBIX 3HAYEHUL NePEeMEHHOIL).

JInHeHOe ypaAaBHEHHUE U €r0 KOPHU

Pemienne nuHeNHBIX ypaBHEHUU. Jlumerinoe ypasuenue ¢ napamempom.
Konuuecmeo ropneu nuneunozo ypaemnenus. Pewenue nuneunvix ypaguenuti c
napamempom.

KBagpaTHoe ypaBHeHHE U €0 KOPHH

KBangpaTtHbie ypaBHEHHUS. Hemnonueie KBaJpaTHBIC ypaBHEHUS.
JluckpuMuHaHT KBaapaTHOro ypaBHeHusa. @dopMyna KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, oopammnas meopeme Buema. Pelienue
KBaJIpaTHBIX YPaBHEHUI:MCMIOIb30BaHUEe (OPMYJIbl I HaXOXKIACHHUS KOpHEH,
epaghuueckuil Memoo peuleHusl, pa3nodceHue Ha MHodcumenu, noooop KopHel ¢
ucnonvsoganuem meopemvl Buema. Konuuecmeo xopueu K8a0pamuozo ypasHeHusl
8 3asucumocmu om e2o ouckpumunanma. bukeaopammuvie ypasnenus. Ypaeuenus,
Cc800UMbLE K TUHEUHbIM U Keaopamuvim. Keadpammuble ypasHenus ¢ napamempom.

JIpoOHO-pallMOHAJIbHBIC YPABHECHUS

Pemenne mpocTedmmx ApoOHO-TMHEHHBIX ypaBHEHUU. Peuwenue OpobHo-
PAYUOHATLHBIX YPAGHEHULL.

Memoovl pewienuss ypasHenuti. mMemooObl PAGHOCUTbHBIX NPeoOpa306anul,
Memoo 3aMeHbl NnepemeHHOU, epaguueckutl memoo. Hcnonv3osauue ceolicmes

@yHKYUL npu peweHuy ypasHeHul.

IIpocmeriwue uppayuonansvuvie ypasuenus suoa {0 x000 a,\/ 0 xENEIEI g
xO0.

X
VYpasnenus 6uoa " 0 a .Vpasuenus 6 yenvix yucnax.



CucreMbl ypaBHeHH

VYpaBHeHHE ¢ JByMsl IEepeMEHHbIMU. JIMHEWHOE YypaBHEHUE C JABYMS
NEpPEeMEHHBIMU. [Ipsamasn kaxk epaghuueckas uHmepnpemayus IUHeH020 YPaGHe s
C 08y MS NepeMeHHbIMU.

[lonATHe cucremsl ypaBHEHUM. Perenne cucTeMbl ypaBHEHH.

Metozpl penieHus: CUCTEM JIMHEVMHBIX YPABHEHUM C ABYMS ITIEPEMEHHBIMU:
epaguueckull Memoo, Memoo Cl0HCeHUs, METO]T TIOJICTAHOBKHU.

Cucmembl TUHENHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencTBa

YucnoBele HepaBeHcTBa. (CBONMCTBa YHCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [TEPEMECHHBIX.

HepagenctBo ¢ nepemenHoii. CTporue u Hectporue HepaBeHcTBa. Obnacms
onpeoenenusi Hepasencmaa (001acmv 00ONYCMUMbIX 3HAUEHUL NePEeMEHHOIL).

Pemenre nuHENHBIX HEPABEHCTB.

Keaopamnoe Hepasencmeo u eco pewenus. Pewenue xeaopammuuix
Hepagencma: UCNOIb308AHUE CEOUCME U 2paApuKa K8AOpamuiHol QYHKYuu, Memoo
UHMEPBAns. 3anuce peuleHust KeaopamHo20 HepageHCmad.

Pewenue yenvix u  OpoOHO-pAYUOHANLHBIX  HEPABEHCME  MEMOOOM
UHMEPBAos.

CucremMbl HEPaBeHCTB

CucTeMbl HEpaBEHCTB C OJTHOW NEPEMEHHOM. Pemenne cucTeM HEpaBEHCTB ¢
OJIHOM TIEPEeMEHHOW: JTUHEHHBIX, Kéaopamubsix. 300pakeHre penieHus CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM. 3alIUCh PELICHHS CHCTEMbI HEPABEHCTB.

Dyukuum HHonsaTue pyHkuuu

JlekapTOoBBl KOOPAMHATHI HAa MIOCKOCTH. DOpMHUpPOBAaHKUE NPEACTABICHUN O
METANpPEJMETHOM TOHATUU «KOOpAWHATh». CnocoObl 3amaHus (QYyHKUUM:

aHaNUTUYECKUi, rpaduueckuil, Ttadamunbld. ['padux dynkuun. Ilpumeps



GyHKIWNA, TMOMydaeMbIX B TIPOIECCE WCCICIOBAHUS PA3IMYHBIX pPEaTbHBIX
MPOLIECCOB M pelieHus 3a7ad. 3HaueHue QyHKiuu B Touke. CBoMCTBA (DYyHKIIMIA:
o0NacTh  ONpeAeNieHUs,  MHOXKECTBO  3HAYEHUW,  HYJIH,  [POMEXKYTKH
3HAKOTIOCTOSIHCTBA,  YeMHOCMb/HeuemHoCmy,  TPOMEXYTKH  BO3pacTaHus U
yObIBaHMS, HAaNOOJIbIIIEEe ¥ HAUMEHbIIIee 3HaueHus. VccienmoBanre GyHKIIUN TIO €€
rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmuv ¢hynxkyuu. Kycouno 3a0anuvie gyHkyuu.

JIuneiiHas pyHKUMSA

CpoiicTBa U rpauk JUHEHMHOW (QPYHKIUHU. YTIOBOH KO3(PPUUUEHT MPSMOM.
Pacnonoxenue rpaduka TuHEHHON (QYHKIIMU B 3aBUCHMOCTH OT €€ YTIJIOBOTO
koa(hduienTa u cBoOOIHOTO wWieHa. HaxooswcoeHnue xkoda¢hpuyuenmos nuHelHo
@YHKYUYU no 3A0AHHBIM YCI0BUAM: NPOXOHCOEHUEe NPAMOU uYepe3 08e MOUKU C
3A0AHHbIMU  KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU uepe3 OAHHYIO MOUKY U
napanieibHou OAHHOU NPSMOU.

KBagpaTruuynas pyHkuus

CgoiictBa u rpaduk KkBagpaTuyHoW (yHkuuu (mapadona). Ilocmpoenue
epaghuka xeadpamuunou @yukyuu no mouxam. HaxoxaeHue HyJel KBaapaTUIHOM
GYHKIUM,  MHOJMCECmea  3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOSHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

k k
X7 %
OOpaTHasi TPONOPUHMOHAIBLHOCTD

CaoiictBa pynkmuu y O . ['unepbomna.

I'pagpuxu pynkyuiir. Ilpeobpazosanue epagpurxa hynkyuu y oi(x) 014



nocmpoeHus 2papuros QYHKyull 6U0a y o of Ok gpO O .

I'paguxu pynkyuiiy 0a00___ k,yood, yosxyhox. x Qb

ITocsienoBaTEILHOCTH M TPOTPeCcCUH

YucnoBas MOCJICIOBATEIILHOCTb. [Tpumepnt YHCIIOBBIX
MocCJIeI0OBaTeIbHOCTEH. becKOoHeUHbIe MOCeI0BaTebHOCTH. ApudMeTuyeckas
nporpeccus u ee cBoicTpa. ['eomerpuueckas nporpeccusi. Popmyna odowe2o uiena
U CYMMbL 1 NEPBbIX UJIeHO8 apupmemuyeckol U 2eoMempuyeckou npocpeccutl.
Cxoosawascs ceomempudecKas npoepeccus..

Pemienue TeKCTOBBIX 3a/1a4 3aauu HA Bce apuMeTHYeCKHe TeHCTBUSA

Pemenve TekcTOBBIX 3amau apudmerndeckum crocodom. Mcmosb3zoBaHue
TaONHII, CXeM, YepTekKer, APYTUX CPEACTB MPEACTABICHHS JAHHBIX TP PEIICHUN
3a]1a4H.

3amayu Ha ABUKEHHE, Pa00Ty U MOKYIIKH

AHanu3 BO3MOKHBIX CUTyaIlui B3aMMHOTO PACIIOJIONKEHUSI OOBEKTOB MPU UX
JIB>KCHUH, COOTHOIIEHUS 00BEMOB BBINOJHAEMBIX Pa0d0T MPU COBMECTHOM padoTe.

3axayu Ha YaCTH, 10/, IPOLEHTHI

Pemenve 3amay Ha HAXOXKJEHUE YAaCTH YWCIA M YHCIA IO €ro YacTH.
Pemenue 3agad Ha TPOILEHTH W nonH. lIpuMeHeHUE MPOMOPIUi MPU PEIICHUH
3a1ady.

Jlornueckue 3agaum

Pemenue norumueckux 3amad. Pewenue nocuueckux 3a0au ¢ NOMOWbIO
epacghos, mabauy.

OcCHOBHBIE MeTOJbl pelleHHsl TeKCTOBBIX 3aJa4: apupMeTHUYCCKUH,
anredpanueckuii, mepedop BapuUaHTOB. [lepsuunvlie npedcmasnenuss o Opyaux
Memooax pewieHus 3a0ay (ceomempuieckue u spaguyeckue memoowl).

CrarucTuka u TEOpUA BepOHTHOCTeﬁ CTaTI/ICTI/lKa



Tabnuunoe u rpaduyeckoe TMpeACTaBICHUE MHAHHBIX, CTOJIOYAThIE U
KpyTroOBble JAWarpaMmbl, rpaduk, MNPUMEHEHUE JuarpaMM H TpapuKOB IS
ONMMCAHMS 3aBUCHUMOCTEH peajbHBIX BEJIWYWH, H3BJICUECHUE UHOOpPMAIUU U3
Tabnui, auarpaMM M rpadukoB. OnucaTenbHble CTATUCTUYECKUE IOKa3aTeIn
YUCJIOBBIX HAOOpOB: cpemHee apupMETHIECKOe, MeoduaHa, HauOoNIbIIee U
HauMeEHbIIee 3HauUeHUsA. Mepbl pacCeMBaHus: pa3Max, OUCnepcusl U CMmaHoapmHoe
OMKIIOHEHUe.

CrnyuaiiHas M3MEHYMBOCTb. VI3MEHUMBOCTH TNpu u3MepeHusix. Pewarowue
npasuna. 3aKOHOMePHOCMU 8 USMEHUYUBLIX GEIUUUHAX.

Cay4aiiHbie cOObITHSI

Crny4aliHble ONBITHI (PKCIIEPUMEHTHI), 3JIEMEHTAPHBIE CIIydailHble COOBITHS
(ucxoawl). BepositHocTH 3neMeHTapHbIX cOObITUH. COOBITHA B CIy4YalHBIX
HKCIIEPUMEHTaX U OJIAroNpUATCTBYIOIINE dJIEMEHTapHbIe coObITUA. BeposTHocTn
CIIy4aiiHBIX COOBITHIL. ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMH.
Knaccuueckne BEpOSTHOCTHBIC OIBITHI C HMCIOJB30BAaHUEM MOHET, KYyOHMKOB.
Ilpeocmasnenue cobvimuti ¢ nomowwbto ouazpamm Jinepa. Ilpomueononoichvie
cobvimus, 00veouHeHue u nepeceyerue coovimui. Ilpasuno  cnooicenus
sepossmuocmeti. Cnyuatinweiii 6vlbop. I[lpedcmasnenue sxkcnepumenma 6 6uoe
oepesa. Hezasucumvie cobvimus. YmHooiceHue 8eposmMHOCMEN HEe3A8UCUMbIX
coovimuti. IlocnedoeamenvHvle Hezagucumvle ucnvimauus. llpeacraBieHue o
HE3aBUCUMBIX COOBITUSX B )KU3HHU.

Inemenmuvl KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosxu, axkmopuan uucia. Couemauusi u
yucno covemanuti. Popmyna wucia covemanuu. Tpeyzonvnux Ilackansa. Onvimol ¢
OONbUIUM  YUCTIOM DABHOBO3MONCHBIX INEMEHMAPHLIX codvimui. Buiuucnenue

8eposAmMHOCmell 8 ONbIMAX ¢ NPUMEHEeHUeM KOMOUHamopHulx popmyn. Mcnvimanus



bepnynnu. Ycenex u meyoaua. Beposmnocmu cobvimuti 6 cepuu UCHbIMAHUL
bepuynnu.

Crhyuaiinvie gequuunl

3HakomMcmeo CcO  CIYYAUHBIMU  BEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKPEMHbIX CAYVYAUHBLX BEIUYUH. Pacnpeoenenue 8eposIMHOCMEL.
Mamemamuueckoe oorcuoanue. Ceolicmea  Mamemamuyeckoco  OHCUOAHUSL.
llonamue o 3axkoume 6Oonvwiux uucen. Hzmepenue eeposmuocmeu. Illpumenenue
3aKOHA OONLUWUX HYUCEel 6 COYUONO2UU, CMPAX08aHuu, 6 30PaAB0OXPAHEHUMU,
obecneyenuu 6€30NACHOCMU HACENEHUSL 8 YPE38bIUAIHbIX CUMYAYUSIX.

I'eomeTpusa

I'eomerpuyeckue purypst @Urypsol B reOMEeTPUU M B OKPYKAKOLIEM
Mupe

I'eomerprueckas ¢urypa. dopmupoBaHue IIPEICTABICHUN 0
METaIPEIMETHOM MOHATUU «PUTYpay.

Touka, JMHHSA, OTPE30K, IpsAMas, JydY, JOMaHas, IUIOCKOCTb, YTOJ,
OHCCeKTpHca yIiia U €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpus reomerpuueckux ¢uryp. lleHTpanbHas cummeTpus
reOMETPUYECKUX (PUryp.

MHOroyroJibHuK1

MHOroyronsHUK, €ro 3JIEMEHTHI U €70 CBOWCTBA. Pacnio3HaBaHue HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buvinykivie u Hegvlinykivle MHO20Yy20abHuKky. lIpaBuinbHbIE
MHOT'OYTOJIbHUKH.

TpeyronbHuku. Bpicota, MeauaHa, OuccekTpuca, CpenHsAs  JIHHUS
TpeyroyibHUKa. PaBHOOEIpEHHBIH TPEYroJbHUK, €ro CBOWCTBA W MPU3HAKU.
PaBHOCTOpOHHMI TPEYrOJbHUK. [IpssMOyTOJIBHBIN, OCTPOYT'OJIbHBIN,
TYNOYTOJIbHBIM TPEYTrOJNbHUKU. BHemHWe yriael TpeyronbHuka. HepaBeHCTBO

TPEYTOJIbHUKA.



Yersipexyronpuuku. [lapamnenorpamm, poM0, TpsIMOYTOJIBHUK, KBaJapar,
Tpanenusi, paBHoOenpenHas tparnenus. CBONWCTBAa M MPU3HAKU MapajuieorpaMmma,
pomba, MPsIMOYTOJIbHHUKA, KBaipaTa.

OKpy:KHOCTB, KPYT

OKpyX HOCTb, KPYT, UX 3JIEMEHTHl U CBOMCTBA; IICHTPAJIbHbIC U BIUCAHHBIC
yribel. KacatenpHas u cekywas K OKPYKHOCTH, UX ceoilicmeéa. BrincanHble U

ONMCAHHBIE OKPY>KHOCTHU [JII TPEYTOJbHUKOB, Yembvlpex)y20ibHUKO8, NPABUTbHBIX
MHO20Y20/TbHUKOS.

I'eomeTpuyeckue Gpurypsl B npocTpaHcTBe (00beMHBbIE TEJIA)

Mnoeoepannuxk u ezo snemenmsl. Hazeaumus MHO202PAHHUKOS C PA3HBIM
NOJI0JCEHUeM U Koauuecmeom 2epawet. llepBUUHbBIE TPEACTABICHHUS O MUPAMUIE,
napauienenuneae, npusme, cdepe, mape, HWIMHIPE, KOHYCe, UX JJIEMEHTax M
MPOCTEUIIINX CBOMCTBAX.

OtHomenus PaBencTBo guryp

CBoOIICTBAa paBHBIX TPEYroJbHUKOB. [Ipu3HaKu paBEHCTBA TPEYrOJIbHUKOB.

IHapamieabHOCTh NPAMBIX

[Ipu3Haku U CBOMCTBA MapajuIebHBIX MPSMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema @aneca.

IlepneHauKyasipHbIe NPSIMbIE

[Ipsamoit yron. Ilepnengukynsap k mnpsmon. HakimonHasd, mnpoeknus.
CepenuHHBIA  TEepHNEHAUKYJIAp K  oTtpe3ky. (Ceoticmeéa u  npusHaxu
NepneHOUKIAPHOCMIU.

Iooooue

IIponopyuonanvusie ompesxu, nodobue ueyp. Ilo0ooHbie mpeyeorbHUKU.
Ipuznaxu noooous.

B3aunmMHoe pacnoJioskeHue psiMoil U OKPY>KHOCTH, 08YX OKPYIHCHOCHIEII.



N3mepenust u BbIYUCIeHUsA Beanmunnbl

[lonsatue Bemmuuubl. JlnumHa. M3Mmepenue mimHbl. EauHHUIBI U3MepeHUs
nnvHbl. Bennunna yrna. ['pagycHas mepa yria.

[TonsiTie 0 TIOmMAAM TUIOCKOW (QUTYpEl W e€e CBoWcTBax. M3mepenue
rromaaei. EqUHUIbBI u3MEepeHus TIOIIAIH.

[Ipencrabienue 06 oobeme U ero cBoiicTBax. M3mepenue oobema. EauHuIib
HU3MEPEHUs 00HEMOB.

HN3mepeHusi M BIYMCICHUS

NHCTpyMEHTBI UI1 U3MEPEHUN W IIOCTPOCHUM; U3MEPEHUE WU BBIYMCIICHUE
YIJIOB, JUIMH (paccTosIHUM), Tuiomaaei. TpuroHoMeTpudeckue (PyHKIIMM OCTPOTO
yrila B IPSAMOYTOJILHOM TPEYTOJbHUKE 1puconomempuyeckue GyHKYuu mynozo
yena. Bpruuciienue  3J€MEHTOB  TPEYrOJIBHUKOB  C  MCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX  COOTHOIIEHHW. @Oopmynbl IUIOIIAAH  TPEYTrOJbHUKA,
napajuieiorpaMMa M €ro 4YacTHBIX BHUJOB, (OPMYJbl JIJIMHBI OKPYKHOCTH U
owaan kpyra. CpaBHeHue 1 Berurciienue miomaaei. Teopema Iudaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinust

PaccrosiHne mexy Toukamu. PaccTositHre OT TOUKH 10 IPSMOM.

Paccmosinue meaicoy gpueypamu.

I'eomeTpuyeckue mocrpoeHust

['eomeTprueckue MOCTPOCHUS JISI WUTIOCTPALIMA CBOMCTB T'€OMETPUUYECKUX
duryp.

NucTpymMeHTBI 11 NOCTPOCHUW:  LUPKYJb, JIMHEHKA,  YrOJbHUK.
Ilpocmetiuiue nocmpoenus yupkyiem u JUHEUKOU: NOCMPoeHue OUCCeKMPUCH
yena, nepneHoOuKyiapa K npsamou, yeia, pagHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUK08 N0 Mmpem CMOPOHAM, 08YM CMOPOHAM U Very

MedHcOy HUMU, CMOPOHE U 08YM NPUNLEHCAWUM K Hell YeIdM.



enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpazoBanus IlpeodpazoBanus

[Tonsitue mpeoOpazoBanusi. [lpeacraBienne o MeTanmpeaMETHOM MOHSATHU
«tpeoOpazoBanuey. [lodoobue.

JIBrKeHUs

OceBast ¥ LICHTpaJIbHAs CHMMETPUSI, HOBOPOM U NAPANNETbHbIL NEPEHOC.
Kombunayuu osudicenuii na niockocmu u ux c6otcmad.

BeKTopbl M KOOPAMHATHI HA MJIOCKOCTH BeKTOpbI

[TonsaTtue BekTOpa, NEUCTBUS HAJ BEKTOPAMHM, MCIIOJIL30BaHUE BEKTOPOB B
bu3HKe, paznoxcenue 6eKmopa Ha cocmasadiowjue, CKaiapHoe npousseoeHue.

Koopaunartsi

OCHOBHBIE TIOHATHUSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MEHCOY MOUKAMU.
Koopounamwi cepedunvt ompeska. Ypaenenus gpueyp.

IIpumenenue 6exkmopoé u KoopouHam ONsl  peuwleHus NpoCmeuuux

ceomempudeckux 3a0ad.

Hcropua mareMaTuKU

Bosznuknosenue mamemamuxu xax nayku, smansi ee pazsumus. OcHo8Hble
pazoenvl mamemamuxu. Buvldarowuecs mamemamuku u ux 6K1a0 8 pazeumue
HAYKU.

beckoneunocms muooicecmsea npocmulx wucen. Yucna u Onunbl 0mpe3Kos.

Payuonanvuvie uucna. Ilompebnocms 6 uppayuonanvuvlx uyucnax. Illkona
Tugazopa

3apooicoenue aneeopvr 6 neopax apugmemuxu. An-Xopezmu. Poowcoenue
oykeennol cumeonuku. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
HaxoxcoeHuu Gopmyn KopHeu aleedpaudeckux ypasHeHUull cmeneHeu, OO0NbUUX

yemuvipex. H. Tapmanws, [c. Kapoano, HX. Abens, 3. I'anya.



llosenenue memooa KOopounam, N03601A10U4e20 nepegooums
eeomempuieckue oo6vekmol Ha A3bIK aneeopwl. Iloaenenue epaguroe hynxyuii. P.
Hexapm, I1. @epma. Ilpumepvi paziuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o Kpoaukax, yucia
Qubonauuu. 3adaua o waxmamuoln odocke. Cxooumocms 2eeomMempuiecKoll
npozpeccuu.

Hcmoxu meopuu eepoamuocmetl: cmpaxogoe 0eno, azapmusie uepbol. 11.

®epma, b.1lackans, A. bepuynnu, A.H.Koimozopos.

Om 3emnedenusn x eceomempuu. Ilugpacop u eco wkona. @Panec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npagunrbHbix MHO20Y20AbHUKOS. Tpuccexyus
yvena. Keaopamypa kpyea. Yoseoenue xyoa. Ucmopus uucna w. 3onomoe ceuenue.

«Hauana» Esxnuoa. JI Duinep, H.U.Jlobauesckuti. Ucmopus namozo nocmynama.
T'eomempus U  UCKYCCMEO. T'eomempuueckue  3aKOHOMepHOCMU

OKpYHCaAowe2o Mupa.

Acmponomus u eeomempusi. Ymo u kax y3naiu Anaxcazop, Spamocgen u
Apucmapx o pazmepax Jlynot, 3emnu u Connya. Paccmosinus om 3emau 0o JlyHwl u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuueckux u
Hasueaykux Hayx, pazsumue poccuiickoeo ¢roma, A.H. Kpwvinos. Kocmuueckas

npoepamma u M.B. Kenowviu.

CoaepxxaHue Kypca MaTeEMaTHUKHU B 7-9 Kjaccax (yriry0ieHHbIU yPOBEHb)
AJsreopa



Yucnaa PaunoHajbHbIE YHC/IA

CpaBHeHHE palMOHAIbHBIX 4yncell. JIeHCTBHS C pallMOHAIBHBIMU YHCIIAMM.
Koneunsie 1 OeckoHEUHBIE NecATUYHBIC NpoOu. [IpemcraBienne parmoHAIBHOTO
YuCJia B BUJIE IECATUYHOU IpoOHu.

HppanuoHajbHbIe YKCJIa

[londaTHe uppalMOHAIBHOIO 4HcHa. Pacrno3HaBaHWe HpPpPaAlHMOHAIBHBIX
yucen. JlelictBus ¢ uppanuoHanbHbIMU uMciamu. CBOWCTBa JIEUCTBUN C
uppaimoHaibHbIMU uKciaMu. CpaBHEHUE UPPALMOHAIBHBIX 4uceld. MHOXKECTBO
JIEVUCTBUTEIBHBIX YUCEIL.

IIpencraBieHus 0 paCIMPEHUSAX YUCIOBBIX MHOXKECTB.

ToxknecTBeHHbIe MpeoOpa3oBaHus Unci0Bbie M 0yKBEeHHbIE BHIPAKEHUS

Breipaxenue ¢ nepemeHHoWl. 3HaueHue BblpaxkeHus. llomcraHoBka
BBIPAKEHUN BMECTO MEPEMEHHBIX.

3akoHbl  apupMermueckux  aeiictBuil.  [IpeoOpa3zoBaHusi  YHUCIOBBIX
BBIPAKECHUN, COJEPKALLINX CTEIICHHU C HATYPaJIbHBIM U LEJIbIM I10Ka3aTeJIEM.

MHoro4/eHbl

OpHouneH, cTeneHb ogHOYIeHa. JIeMcTBUSA C OaHOWICHAMH. MHOIOYJICH,
CTEIIEHb MHOIOYJICHA. 3HA4Y€HWsi MHorowieHa. JIeHCcTBUSI € MHOIOYJIEHAMM:
CIIOXEHUE, BBIYMTAHHWE, YMHOXEHUe, jeneHue. [IpeoOpasoBaHue 1€70TO
BBIDAKEHUA B MHOTOwieH. DOopmylibl COKPAIIEHHOTO YMHOXEHUS: Pa3HOCTb
KBaJpaToOB, KBAJApaT CyMMbl U pa3HOCTU. DopMysibl mpeoOpa3oBaHUs CyMMBbl U
pa3HOCTH KyOOB, KyO CyMMBI M pa3HOCTH. Pa3jiokeHre MHOTOWJICHOB Ha
MHOXHUTEIIM: BBIHECCHHE OOIIET0 MHOXWTENS 3a CKOOKH, TPYNIUPOBKA,
UCIIOJIb30BaHUE (OPMYJST COKpAIIEHHOTO YMHOXXEHHsI. MHOTOWJIeHbl C OJHOMN
nepeMeHHou. CTaHJapTHBIN B MHOTOYJIEHA C OJHON EPEMEHHOM.

KBampatHeiii TpexuneH. KopHu kBaapatHoro tpexusieHa. Pa3noxkeHue Ha

MHOXUTENIM KBaJpaTHOro TpexwieHa. Teopema Bwuera. Teopema, oOpaTHas



teopeMe Buera. Brimenenne mnosiHOro ksazapara. PasiokeHne Ha MHOXHUTEIU
CI0cOOOM BBIJICTICHUS MTOJIHOTO KBaapaTa.

ITonsiTue TOXKIECTBA

ToxnecTBeHHOe mnpeoOpasoBanue. IlpencraBieHue O TOXKIECTBE Ha
MHOECTBE.

/{po0HoO-panoHA/IbHbIC BHIPAKEHUS

AnreOpamdeckas ApoOb. [IpeoOpa3oBaHus BBIpaXEHUH, COICPIKAIMIUX
CTENIEHU C IIeJIbIM MoKa3aresiaeM. JlomycTuMble 3Ha4eHHs MTEPEMEHHBIX B JIPOOHO-
panoHaIbHbIX BbIpaxeHUsX. CokpaiieHue anredpandeckux npoodeit. [Ipusenenue
anredpandeckux Apodel k odOieMy 3HameHaremnto. JlelcTBus ¢ anredpandecKumMu
JIpOOSIMU: CIIOKEHHUE, YMHOKEHHE, JICTICHHE.

[IpeoOpazoBaHue BBIPAXKEHUM, COACPIKAIINUX 3HAK MOJTYJISL.

HppauuoHanbHbie BbIPAKEHUA

ApudmMernueckuii  KBaJpaTHBIN KOpEHB. Jonyctumele

3HAYEHUS IEPEMEHHBIX B BBIPAXKECHUSIX, COJIEPKAILUX apuPMETHIECKHE

KBajapaTHbie KopHH. [IpeoOpa3oBaHue BbIpaKEHUMN, COIEPKAIIMX KBAIPATHBIE
KOPHH.

Kopnu n-pix crenenent. JlonyctrmMble 3HaU€HUs IEPEMEHHBIX B BBIPAKECHUSIX,
coJiepKalluX KOpHU N-bix creneHed. [IpeoOpazoBaHue BhIpaXXeHUH, COAEpKAIINX

KOPHH N-BIX CTETICHEMN.

Crenenb ¢ panuoHaJIbHBIM MOKa3areneM. [IpeoOpazoBaHue BBIPAKEHUM,
COJZIEpIKAILMX CTENEHb C PAllMOHAIIBHBIM IMOKA3aTENIEM.

YpaBHenust PaBeHcTBa

UucnoBoe paBeHCTBO. (CBOMCTBA YHCIOBBIX pAaBEHCTB. PaBeHCTBO ¢

IIEPEMEHHOM.



YpaBHenust

[lonsatne  ypaBHeHMss W  KOpHA  ypaBHeHus. lIpencraBieHune o
PAaBHOCWJIBHOCTH YPAaBHEHUM U YPaBHEHUSX-CIICICTBUAX.

[IpencraBinenne © PaBHOCWIBHOCTH HAa MHOXECTBE. PaBHOCHIIbHBIE
npeoOpa3oBaHusl ypaBHEHUH.

MeTtoab! pemieHusl ypaBHEHUH

Meronbl paBHOCUIIBHBIX MpPeoOpa3oBaHUN, METOJl 3aMEHbl TEPEeMEHHOM,
rpaduyeckuit  Meton. Mcmonb3oBaHue CBOHCTB (YHKIUH TMpPU  PEIICHHUH
YpaBHEHUH, UCIIOJIb30BaHUE TEOPEMBI Buera 11 ypaBHEHUI CTEIEHU BBILIE 2.

JIuHeiiHOe ypaBHEHUE M €r0 KOPHU

Pemienne nuHelHbIXx ypaBHeHMH. KoinnuecTBO KOpHEH  JIMHEMHOTO
ypaBHeHUs. JIMHENHOE ypaBHEHUE € TAPAMETPOM.

KBagpaTHoe ypaBHeHHE M €r0 KOPHH

JIuCKpUMHUHAHT KBaJapaTHOro ypaBHeHHs. Dopmyisia KOpHEM KBAaJAPATHOTO
ypaBHeHUsA. KoaumdecTBO JHEMCTBUTENBHBIX KOPHEH KBAaJApPAaTHOTO YpPABHEHUS.
Pemenue kBagpaTHbIX ypaBHEHUMN: rpad)UueCcKuii METOJT pEeIEHUs], UCIIOJIb30BAHNE
dbopMyIbl 1J1s1 HAXOXKJIESHUSI KOPHEH, pa3ioKeHHe Ha MHOXKHUTENH, MOJ00p KOpHEH
C UCIIOIb30BaHUEM TeopeMbl Buerta. bukBagpaTHble ypaBHEHHs. Y paBHEHUS,
CBOJAMMBIE K JIMHEMHBIM M KBaJpaTHbIM. KBanpaTHoe ypaBHEHHME C mapameTpoM.
Pemienne mnpocTedIIMX KBAaJpATHBIX YPaBHEHUM C MapamerpaMmu. PeuieHue
HEKOTOPBIX TUIOB YPaBHEHUN 3 U 4 CTENEHMU.

/{poOHO-pallMOHAIbHbIC YPABHECHUS

Pemmenue npoOHO-palluOHaTBHBIX YPABHEHUIA.

IIpocreiimme  uppanuonHanabhubie  ypaBHenuss Buga: fUlx0d00a;

WIEI xEII:IIS/g i xdﬁ(x} = aVf(x)Vg (x) U 170 pEIICHHE. Pemenue

uppanuoHanbHbIX ypaBHeHuit Buga f 0 xO00 g O x0.



CucreMbl ypaBHeHH

YpaBHeHUE ¢ ABYMs IIEpEMEHHbIMU. PellleHue ypaBHEHUU B LIEJIBIX YUCIIAX.
JluneitHoe ypaBHEHHE C JByMsl mnepeMeHHbIMU. ['paduueckas uHTepHpeTarus
JIMHEWHOTO YPABHEHUS C IBYMsSI IEPEMEHHBIMH.

[Ipeacrasnenue o rpaduueckoil HTEPIPETALUN TPOU3BOJIBLHOTO YpaBHEHUS
C ABYMS [IEPEMEHHBIMU: JIMHUU HA IUIOCKOCTH.

[lonATHE CUCTEMBI ypaBHEHUM. PelieHne cucteM ypaBHEHUM.

[IpencraBiieHre O PABHOCWIBHOCTH CUCTEM YPaBHEHHUI.

Metoasl penieHuss CUCTEM JIMHEHHBIX YPaBHEHUHN C ABYMsS IIEPEMEHHBIMU
rpauyeckuii METOJA, METOJA CJIOKEHMs, METOJ NO0JCTaHOBKH. KoinuecTBo
pELICHU CUCTEMBbl JMHEWHBIX ypaBHEHHU. CHCTeMa JMHEWHBIX YpPaBHEHHI C
[1apaMeTPOM.

CucTeMbl HENMMHENHBIX YpaBHEHHU. METOIbI PEIICHUs] CUCTEM HEITUHEHHBIX
ypaBHEHU. MeTox AesieHns, METO/ 3aMEHBI IIEPEMEHHBIX. OTHOPOIHBIE CHCTEMBI.

HepaBencTBa

Uucnosele HepaBeHcTBa. (CBOWMCTBA YMCIOBBIX HEpaBeHCTB. lIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [TEPEMEHHBIX.

HepageHcTBO ¢ nepemenHoil. Ctporue u HECTPOTHE HEPABEHCTBA.
JlokazaTenbcTBO HEpaBeHCTB. HepaBeHCTBA O CpEeHUX I ABYX YHCEIL.

[ToHsTHE O pelIeHN HEPABEHCTBA. MHOXKECTBO PEIICHN HEPABEHCTBA.

IIpencrasiieHre 0 paBHOCWJIBHOCTU HEPABEHCTB.

JIuHeHOEe HEPAaBEHCTBO M MHOXKECTBA €r0 pPEIICHUW. PelleHue JMHENHBIX
HEpaBEHCTB. JINHEMTHOE HEPABEHCTBO C TapAMETPOM.

KBanmparHoe HepaBeHCTBO U ero pemeHus. PemeHne KBaapaTHBIX
HEPaBEHCTB: HMCIOJIb30BAHNE CBOMCTB M Tpaduka KBaAPATUIHOU (PYHKITUU, METO]
WHTEPBAJIOB. 3alIMCh PELICHUs KBaJpaTHOIO HEPABEHCTBA.

KBangpaTHOE HEPABEHCTBO C TAPAMETPOM U €0 PEIICHHE.



[Ipocreitmme nppanuonansubie HepaBeHcTBa Buga: YO xOO0 a ;v £ 0 xOO0O
a,

0 <000y 0 x0d @) > @

OO000UIEHHBII METO/I MHTEPBAJIOB JUIs PEIICHHS] HEPABEHCTB.

CucreMbl HEPABEHCTB

CucreMbl HEpAaBEHCTB C OJHOM IEpEMEHHOM. PelleHne cucrteM HEPaBEHCTB ¢
OJTHOM  NEpPEeMEHHOW:  JIMHEWHBIX, KBAJpPaTHBIX, JAPOOHO-paLlMOHAIBHBIX,
UppanoHanbHbIX. M300paxeHne penieHus CUCTEMbl HEPaBEHCTB Ha YHUCIIOBOI
IPSAMOM. 3aNIMCh PELIEHNS CUCTEMBI HEPABEHCTB.

HepaBeHcTBO ¢ aByMst mnepeMeHHbIMU. IIpeacraBieHne o pelieHun
JMHENHOTr0 HEpPaBEHCTBA C JIByMs NEpeMEHHBbIMH. ['paduueckas MHTEpHpeTanus
HEpPaBEHCTBA C JIByMs MepeMeHHbIMU. ['paduueckuil MeToa pelmeHuss CUCTEM
HEPaBEHCTB C ABYMS IEPEMEHHBIMH.

®yukuuu [HonsiTue 3aBUCMMOCTH

[IpssmoyrosbHas cucrema koopauHaT. @opmMupoBaHue NpeaCTaBICHUN O
MeTaIpeAMETHOM MOHATUU «KOOPAUHATHD». ['paduk 3aBucuMocTy. DyHKIUSA

CnocoObl 3amanusa (PyHKIMI: aHATUTHUYECKUH, rpaduyecKuil, TaOIMYHBIN.
I'padux dbynkuuu. [Mpumeps! GyHKINNA, TOTy4aeMbIX B MPOIECCE UCCIEIOBAHUS
pa3IMyYHBIX MPOLECCOB U pelIeHUs 3a4a4. 3HaueHue QyHKIuu B Touke. CBoicTBa
¢GyHKIMI: 00sacTh OMNpeneseHus, MHOXXECTBO 3HAUEHUW, HYJIH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, BO3pACTaHUE U yObIBAHHE, POMEKYTKHU
MOHOTOHHOCTH, HauOOJIbllIee 1 HAUMEHbIIEE 3HAUYECHUE, IEPHUOJUIHOCTb.
HccnenoBanne GpyHKINM MO ee rpaduky.

JIuneiiHas pyHKIUs

CaoiictBa, rpaduk. VYrioBoi korpduumreHt npsmoil. Pacnonoxenue

rpaduka TMHEHHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3 (HUIIUMEHTOB.



KBaaparnunas gyHkuust

CgoiictBa. IlapaGoma. Iloctpoenue rpaduka KBaapaTHIHOM (YHKITUU.
[Tomoxenue rpaduka KBagpaTHUYHOHW (YHKIIMA B 3aBUCUMOCTH OT €€
koa(dunmenToB. Mcnonap3oBaHrue CBOMCTB KBaAPATUYHON (PYHKIIUU JJIs PEIICHUS

3a1a4.

OoOpaTHasi NPONOPLUHOHAIBHOCTD

o k. _k
CpoiictBa  dyHKIIUU ;,/Jﬂ.— ~ I'mmepboma. Ilpencrasnerne 006

ACHUMIITOTAax.

Crenennas ¢pyHkuus ¢ nokaszarejem 3 CBoiicTBa.

KybOuueckas napabdodna.

DYyHKUMH y DEI\/_ vy ,yOsx ,|y bo» .1x cBoiicTBa u rpaduku. CrerneHHas

GyHKIUS ¢ TOKa3aTesieM CTerneHu 0obIe 3.

[IpeobpazoBanue rpadukoB PYyHKIMMN: MapajieabHbII MEPEHOC, CUMMETPUSI,
pacTspKeHue/cxxaTue, OTpakeHue.

[IpencraBienne o B3aMMHO OOPATHBIX (PYHKITHSIX.

HenpepblBHOCTh PYHKIIMU M TOYKH pa3pbiBa pyHKUuN. KycouHo 3agaHHbIe
byHKIUY.

IMocsen0BaTEILHOCTH M IPOTPECCHHU

Yucnosas [IOCJIEA0BATEIBLHOCTD. [Ipumepsl. beckoneuHble
NOCJIeOBaTENbHOCTH.  ApudmeTnyeckas MOporpeccuss U €€ CBOICTBa.
['eomeTpuueckas mporpeccusi. CyMMUpOBaHUE NEPBBIX YJICHOB apu(pMETHUECKON U
reoMeTpudecKkor mnporpeccuil. Cxoadiascsi reomerpuyeckas nporpeccus. Cymma
CXOJAIICHCS T€OMETPUUECKOM mporpeccur. ['apmonnueckui psia. Pacxoaumocts

rapMOHHYCCKOIo psaa.



Meron MareMaTHueCcKOW WHIYKIIMU, €T0 TPUMEHEHHUE I BhIBOAA (opMyil,
JIOKAQ3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 HA ICJIMMOCTb.

Pemrenue TekcTOBBIX 32124 32124 HA BCe apu(pMeTHIECKHE IeiiCTBUSA

Pemenne TekCTOBBIX 3amad apudMeTHUECKUM crnocoOoM. Hcmonab3oBaHue
Ta0NHI, CXeM, YePTekKeH, APYTUX CPEACTB MPEICTABICHUS MAaHHBIX MPU PEIICHUH

3aJa4yu.

Pemenue 3aJda4 Ha IBHXKCHHC, paﬁoTy, MOKYIIKHA

AHanu3 BO3MOXKHBIX CUTYaIlUi B3aUMHOT'O PACIIOIOKEHUSI 0OBEKTOB MPU UX
JIBUYKEHUHU, COOTHOIIICHHSI 00BEMOB BBIMOJIHSAEMBIX Pa0dOT MPU COBMECTHOM padoTe.

Pemienue 3a1ay Ha HaXOXKJAeHHE YACTH YHCJIA M YUCJIA MO €ro 4YacTu

Pemienue 3aja4 Ha MNPOUEHTHI, A0JU, MPUMEHEHUE MPOMOPIHUN MpU
pelieHuu 3aad.

Jloruueckue 3agaumn

Pemenne noruueckux 3agad. PeimeHue orMueckux 3adad C MOMOIIBIO
rpadoB, TaOIuII.

OcHOBHBIE METO/IbI PellIeHUsI 32124

Apudmernueckuii, anrebpanyeckuii, mnepedop BapuaHTOB. IllepBuyHbBIC
NPEACTaBICHUST O JAPYrMX MeEToAaxX pemieHus 3a1ad  (FeoOMETpUYECKHe W
rpauuecKkue MeToibl).

CraTucTuka u Teopusa BEpOATHOCTEN CraTucTuka

Tabnuunoe u rpaduuecKkoe TMPEACTABICHUE JIaHHBIX, CTOJOYAThIE U
KpyroOBbIE JUarpaMMbl, W3BJICUCHHWE HYXHOW wuHPopManuu. Jmarpammer
paccenBanms.  OmmcarenbHBIE ~ CTAaTHCTHYECKHE  TOKa3aTelIW:  CpeaHee
apuMeTHIecKoe, MeauaHa, HauOoJblllee W HAWMEHbIee 3HAYCHUS YHCIIOBOTO
HaOopa. Ortwionenue. CiydaitHeie BBIOpOCH.. Mepbl paccewBaHus: pa3Mmax,
JTUCTIEPCHS U CTaHAapTHOE OoTKJIOHeHue. CBOMCTBA CpeHero apu(MeTHIecKoro u

nucrnepcnn. CinydaliHasi ©3MEHYMBOCTh. VI3MEHUMBOCTD PU U3MEPEHHUSIX.



Pemaronue npasuia. 3aKOHOMEPHOCTH B U3MEHUUBBIX BETMUMHAX.

Ciy4aifHble ONIBITHI M CJIy4ailHbIE COOBITHS

CrnyyaiiHble ONBITHI (PKCIIEPUMEHTHI), 3JIEMEHTApHbIE CIy4ailHble COOBITHS
(ucxomawl). BepostHocTH 3neMeHTapHBIX cOObITUH. CoOOBITHUSI B Ciy4aillHBIX
HKCIIEPUMEHTaX M OJaronpusTCTBYIONIME dJeMEHTapHble coObITUs. BepostHoCcTH
Ciy4aitHbIX cOObITHI. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Knaccuueckne BEpOSTHOCTHBIE OMNBITBI C HCHOJB30BAHUEM MOHET, KyOMKOB.
[IpencraBienne coObITHII ¢ MOMOIIBIO auarpamMm Oiinepa. [IpoTuBOmOIOXKHBIE

COOBbITHS, OOBENMHEHHE U TMepecedyeHre coObiTuid. [lpaBuno  croxkeHwus
BeposiTHocTer. CiyvaitHelid BeIOOp. HesaBucumble coObiTus. [locnenoBarenbHble
HE3aBHCHMBbIE UCIBITaHUs. lIpencraBieHne »KcepuMEHTa B BHJIE JIEPEBa,
YMHOXEHHUE BeposTHOCTEU. HMcnmpltaHus 10 TIepBOro ycmexa. Y CIOBHas
BEPOSATHOCTH. DOpMyJIa ITOJIHON BEPOSATHOCTH.

JIeMeHThl KOMOMHATOPUKH U HCNbITaHUuA bepHyJin

[IpaBuno yMHOXEHHs, TEPECTAHOBKH, (akTropuan. CoueTaHus U YHUCIO
couetanuil. Tpeyronpuuk Ilackans u OumHOM HpbloTOHA. ONBITBEI ¢ OOJBIIUM
YHUCJIOM PaBHOBO3MOYKHBIX 3JIEMEHTAPHBIX COOBITUI. BhIunciaeHne BeposiTHOCTEN B
OTIBITaX C MPUMEHEHUEM 3JIEMEHTOB KoMOMHaTopuku. Vcnbitanust bepuyinu.
VYcnex u Heynaua. BepositHocTr coObITHH B cepuu UcTbITannit bepHym.

I'eomeTpuYeckasi BEepOsITHOCTH

CrnydyaliHbpIi BBIOOp TOUYKM M3 (UTYpPhl HAa IUIOCKOCTH, OTpe3Ka M JyTH
OKkpyx)HOCTH. CITy4aifHbIi BHIOOp YHCIIa U3 YUCIIOBOTO OTPE3Ka.

CiyyaiiHble BeJIMYMHBI

JluckpeTrHass ciy4aiiHas BeJIMYMHA U PACIHpEICIICHUE BEPOATHOCTEM.
PaBHOMEpHOE HOMCKpETHOE pacupenesneHue. ['eoMeTpudecKoe pacupenesieHue
BeposiTHOCTEW. Pacnpenenenue bepHyin. bHHOMHManbHOE pacIpeleliCHUE.

HeszaBucumele ciydaiiHble BeIUYUHBL. CI0KEHUE, YMHOXKEHUE CIy4ailHbIX



BEJIMYMH. MaTeMaTHYECKOE OKUIAHUE U €r0 CBOMCTBA. [{ucnepcus u ctaHgapTHOE
OTKJIOHCHHUE CIIy4YalHOW BEJIIMYMHBI; CBOMCTBA aucnepcuu. [lucnepcust uucna
ycnexoB B cepur ucnbiTaHuid bepnymiu. [lonsthe o 3akoHe OONBIIMX YHUCEN.
H3mepenne BeposiTHOCTEM U TOYHOCTh M3MepeHus. [I[puMeHenne 3akoHa OOJbIINX
yucesl B COLMOJIOTMH, CTpaxOBaHUW, B 3pPaBOOXPAHEHHH, OOECICUCHUU
0€30MacCHOCTH HACEJICHUS B UPE3BhIUAMHBIX CUTYAIUSX.

I'eomerpus

I'eomeTpuyeckue purypol @Purypol B reOMeTPHH U B OKPYKAKOIIEM
Mupe

['eomerpuyeckas purypa. BHyTpeHHss1, BHELIHAS 001acTu QUrypsl,
rpanuna. JIuaum 1 0651acTH Ha TUIOCKOCTU. BhINyKias 1 HEBBITyKJIas
¢urypsl. [lnockas u Herockas (GUrypsl.

Boinenenne cBoMcTB  00BekTOB. DOpMUpOBaHUE TMPENCTABICHUNA O
MeTarnpeaMeTHOM ToHATUU «purypa». Touka, oTpe3ok, mpsimas, JIyd, JoMmaHas,
IUIOCKOCTh, Yrojl, OHCCeKTpuca yrja W €€ CBOWCTBA, BHUJIbBl  YIJIOB,
MHOTOYTOJIbHUKHU, OKPYKHOCTb U KpPYT.

OceBast cumMmeTpusi reomeTpuueckux ¢uryp. LleHTpanbHas cuMMeTpus
reOMETPUYECKUX QUTyYp.

MHOroyroJibHuK1

MHOroyrojibHuK, €ro 3JIEMEHTbl M €ro CBOWCTBA. lIpaBuibHbIE
MHOTOYTOJIbHUKU. BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOYrojbHUKH. CyMMma YTJoB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronpauk. CyMMa yrioB TpeyrojabHUKa. PaBHOOEIPEHHBIN TPEYTOJIbHUK,
CBOMCTBa M MpU3HAKU. PABHOCTOPOHHUHN TpeyrojibHUK. MeauaHbl, OMCCEKTPUCHI,
BBICOTHI TPEYTrOJbHUKOB. 3aMeuaTeJbHbIE TOYKH B TpEyrojbHUKE. HepaBeHCTBO

TPEYTOJIbHUKA.



YertbipexyronpHuku. [lapamienorpamm, pom0, MpsIMOYTOJbHHK, KBaJpar,
Tpanenusi. CBoiicTBa M MpU3HAKU Mapajiejorpamma, poMm0a, NpsIMOYTrOJbHUKA,
kBajapara. Teopema BapuHboHa.

OKpy:KHOCTB, KPYT

Nx sneMeHTsI U CBOKCTBA. XOpABI U CEKYIINE, X CBOMCTBA. KacaTenpHble 1
ux cBoicTBa. lleHTpanbHbIE W BIIMCAHHBIE YTJIBl. BrHCaHHbIE W ONUCAHHBIC
OKPYKHOCTH JJIsI TPEYTrOJIbHUKOB. BIMCaHHbIE M ONMMCAaHHBIE OKPYXHOCTU IS
YETHIPEXYTOJIbHUKOB. BHEBNMCAaHHBIE OKPYKHOCTH. PaankanbHas och.

Durypsl B IpOCTPaHCTBe (00beMHbIE TeJa)

MHororpaHHuk M ero ajeMeHThl. Ha3BaHWs MHOTOrpaHHUKOB C Pa3HbIM
ITOJIO)KEHUEM U KOJMYECTBOM I'paHel. llepBuuHbIE mpencTaBiaeHus O NUpaMUIax,
napajuienenuneaax, npusmax, cepe, mape, HHIMHAPE, KOHYCe, UX 3JIEMEHTAX H
IIPOCTENIINX CBOMCTBAX.

OTHOLIEeHUS

PaBencrBo puryp

CBOMCTBA ¥ IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB. J{OMTOITHUTENBHBIE
IIPU3HAKH PABEHCTBA TPEYTOJIbHUKOB. [I[pr3HaKu paBeHCTBa MapaiieorpaMMOB.
[HapajieJabHOCTH NPAMBIX

[Tpr3Haku U CBOMCTBA MapaJIEIbHbBIX NPSIMbIX. AKCHOMA MApaAJIETbHOCTH
EBkinnpa. IlepBuuHble IpeACTaBICHUS] O HEEBKIMAOBBIX I€OMETpUSAX. Teopema
Pavteca.

IepneHaukyasipHbIe NPSIMbIE

[Ipsamoii yron. Ilepnennukynsp k npsimoil. CepeMHHBIA NEPIEHIUKYISAP K
orpe3ky. CBOWCTBa M MNPHU3HAKK NEPHEHAUKYIAPHOCTU NpsMbIX. HaknoHHble,
IIPOEKLMHU, UX CBOMCTBA.

IToxo0Oue

[IponopimonanbHbie 0Tpe3kH, mogooue puryp. [logo0HBIE TPEYTrOIBHUKH.



[Tpusnaku noaoOus TpeyroabHUKOB. OTHOIIEHUE TUIOIIAAEH MOAOOHBIX UTYD.
B3aumHoe pacnoJjioxkeHue NPAMOM M OKPYKHOCTH, IBYX OKPY>KHOCTEM.
HN3Mmepenus u BbIyucaeHus BeJuuuHbl
[lonsatne Bemuuuubl. [JlnmuHa. W3mepenue umHbl. EauHIBl W3MepeHuUs

JUTVHBI.

Bennunna yrna. ['pagycHas mepa yriia. CUHYC, KOCHHYC U TAHT€HC OCTPOTO
yTJla NPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonsatue o momaau IUIOCKOM Qurypsl W ee cBoicTBax. M3mepenue
rromaaei. EMUHUIBI n3MEepeHus TTOAIH.

[IpencraBnenne 06 06beMe MPOCTPAHCTBEHHON (PUTYPBI U €70 CBOMCTBAX.
N3mepenue oobema. Equnniibl uamepeHus o0beMoB.

N3mepennsi 1 BbIYHMCIEHUSA

NHCTpyMEHTBI MJIsI U3MEPEHUN U TMOCTPOEHUIN; U3MEPEHUE W BBIYUCIICHUE
VTJIOB, JJIUH (PacCTOSHUMN), TIJIOINIA/IeH, BRIUUCICHUE 3JIEMEHTOB TPEYTrOJIbHUKOB C
WCMOJIb30BAaHUEM TPUTOHOMETPUUECKUX COOTHOIIEHUU. [lnomaan. Dopmyisl
IJIOIIAM TPEYTOJbHUKA, MapajuieiorpaMMa M €ro 4acTHBIX BHUJIOB, TpaIlClvu,
dopmyna ['epona, ¢opmyna MomMaaU BBITYKIOTO YETHIPEXYTOJIbHUKA, (HOPMYIIbI
JUIMHBI OKPY>KHOCTH M TUIOIIAAM Kpyra. [lnomanbs KpyroBoro cekropa, KpyroBoro
cermenTa. [lnomaas npaBUIIbHOTO MHOTOYTOJIbHHKA.

Teopema Iludaropa. IludaropoBer Tpoiiku. TpuUroHomeTpuyeckue
COOTHOIIICHUSI B MPSMOYTOJIbBHOM TPEyrojbHUKE. TpuroHomerpudyeckue QpyHKIUU
TYIIOTO yria.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenne TpeyronbHUKOB. BblunciieHue yriioB. BbIUKMCIEHHE BBICOTHI,
MeJMaHbl U OMCCEKTPHUCHI TpeyToiabHuKa. OpToTpeyronpHuk. Teopema [Itonemes.

Teopema Menenas. Teopema UeBsbl.



Paccrossnus

PaccrosiHne Mexay Toukamu. PaccrositHue ot Touku 10 npsimoid. PaccrosiHue
MeXIy (PUTYpaMH.

PaBHOBeMKHE U paBHOCOCTaBJICHHbBIE (PUTYPBHI.

CBoiicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEJIMYUHBI YTIIa, IUIOLIaA1 U 00beMa
burypsl.

I'eomeTpHYecKkue MOCTpoOEeHUs

I'eomeTpudeckne noCTpoeHUs I WIUTIOCTPALIMA CBOMCTB T€OMETPUUYECKUX
duryp.

HNHcTpyMeHTSI it mocTpoeHui. Llupkyns, nuHenka.

[Ipocreiimme  MOCTPOEHUS  LUPKYJEM W JIMHEWKOM:  ITOCTPOECHUE
OMCCEKTPUCHI yTia, NePIEeHIUKYIsIpa K IPsIMO, yTila, paBHOTO IaHHOMY.

[locTpoeHne TpEyroJbHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAaM MU YIULY
MEX1y HUIMH, CTOPOHE U JIBYM IpPHJIEKAILUM K HEW yIiam, no Opyeum 1eMeHmam.
Jlenenue oTpe3ka B JaHHOM OTHOLLIEHUHU.

OcHOBHBIE METO/IBI PEIICHHMS 3a7a4 HA IOCTPOCHHE (METO/ F€OMETPUYECKHUX
MECT TOYEK, METO/I TApaJUIEIBHOTO IEPEHOCA, METOJ CUMMETPUH,  METOL
noao0us).

Dtanbl pelieHus 3ajiay Ha MOCTPOEHUE.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[IpencraBieHre O  MEXKIPEAMETHOM  IOHSATUU  «IIPEOOPa30BAHUEY.
[IpeoOpazoBanusi B marematuke (B apudpMeTuke, anredpe, TEOMETPHUECKUE
npeoOpa3zoBaHus).

JIBrKeHUsA

OceBas 1 LIEHTpaJIbHAS! CHMMETPHH, ITOBOPOT Y NApaJUIEIIbHBINA ITEPEHOC.

KomOuHamm 1BKeHUN Ha IJIOCKOCTH U UX CBOMCTBA.



ITonoOme kak npeodpazoBaHue

['omoTetus. ['eomeTpuueckue mpeoOpa3oBaHHUsl Kak  CPEACTBO
JI0OKa3aTeIbCTBA YTBEPKJICHUMN U PEILICHUS 3a/1ay.

BeKTOopbl H KOOPAUHATHI HA MI0CKOCTH BeKkTOpHbI

[lonsiTue BekTOpa, ACHUCTBUSA HaJ BEKTOPAMH, KOJUIMHEAPHBIE BEKTOPHI,
BEKTOPHBIN 0a3uc, pa3ioKeHue BEKTOpa 1Mo 0a3uCHBIM BeKTopaM. EJMHCTBEHHOCTh
Pa3OKEeHHUsI BEKTOPOB MO 0a3uCy, CKaIsIpHOE IPOU3BEIACHUE M €ro CBOWCTBA,
WCITOJIb30BAaHUE BEKTOPOB B (hH3HKE.

Koopaunartsi

OCHOBHBIE TTOHATHUS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MEK/TY TOUKAMH.
KoopauHnatel cepeivubl oTpe3Ka. Y paBHEHUs QPUTyp.

[IpumeHeHne BEKTOPOB U KOOPIWHAT JJIS PEIICHUS TEOMETPUICCKUX 3a1a4.

Addunnas cucrema koopauHat. Pammyc-Bektopsl Touek. lLleHTpoun
CUCTEMBI TOYEK.

I/Icmopuﬂ mamemamuxu

Bosnuxnosenue mamemamuxu kaxk Hayku, smansl ee pazeumusi. OcHO8HbIE
pasoenvl mamemamuku. Buvloarowuecs mamemamuku u ux 6xnad 6 pazeumue
HAayKu.

beckoneunocms munoocecmea npocmuix uucen. Qucna u Onunsl ompe3ros.
Payuonanvusie uucna. Ilompebnocmo 6 uppayuonanvruix yuciax. [llkona
Tugazopa

3apoorcoenue aneebpul 6 Heopax apupmemuxu. An-Xopesmu. Poocoenue

oyxeennou cumgonuku. I1. @epma, @. Buem, P. [lexapm. Ucmopus eonpoca

0 HAX0HCOeHUU opmyn KopHel aneebpauieckux ypasHeHull cmenenetl,

oonvuux uemoipex. H. Tapmanws, /[oic. Kapoano, H X. Abens, O.1 anya.

llosenenue Memooa KOOpOuHam, NO360JIA10U4e20 nepesooums

2eeomempuyeckue 00veKmol Ha A3bIK aneedpul. Ilosenenue epaguxos gynxyuii. P.



Hexapm, I1. @epma. [Ipumepst pasnuunsvix KOOpOuHam.

3aoaua Jleonapoo Iluzanckoco (@ubomauuu) o Kpoaukax, Hucia
Qubonauuu. 3adaya o waxmamuou oocke. CxXoouMocmv 2eomMempuiecKou
npozpeccuu.

Hcemoxu meopuu  gepossimnocmeti: cmpaxogoe 0eno, da3apmHuvle U2pbl.
1I. ©®epma, b. Ilackanw, A. bepuynnu, A.H. Koamozopos.

Om 3emnedenus x eceomempuu. Ilugpacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoernue npaguibHbIX MHO20Y201bHUKOS. Tpuccexyus
yvena. Keaopamypa xpyea. Yoeoenue xyoa. Hcmopus uucna m. 3o10moe ceuenue.
«Hauana» Eexnuoa. JI. Dunep, H Y. Jlobauesckuu. Mcmopus namozo nocmynama.

l'eomempus  u  uckyccmeo.  l'eomempuueckue  3aKOHOMEPHOCMU
OKpYIfcarouie2o Mupa.

Acmponomus u eeomempus. Ymo u xax y3uanu Anaxcaeop, Ipamocghen u
Apucmapx o pazmepax Jlynot, 3emau u Connya. Paccmosnus om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv  poccuiickux yuenvix 6 pazeumuu mamemamuxu: JLOinep. H.H.
Jlobauescxuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u
Hagueaykux Hayk, pazeumue poccutickoco groma, A.H. Kpwinos. Kocmuueckas

npoepamma u M.B. Kenowviu.



3. TemaTnueckoe mIaHMPOBaAHUE.

TemaTuueckoe miannpoBanue 9 kiaacc. Aiareopa (119 yaca)

Ne Tema, paznen KoauuecTBo
n/ 4acoB
n
1 | IToBTOpeHUE TeM ¢ yueToM pe3y ibTaToB BIIP:
IIponopuuoHanbHast 3aBUCMOCTb 2
JIuneitnast pyHKIMSA 2
JlnarpamMmbI 2
Pabota ¢ nadopmarueii B TabnuaHoi hopme 1
3a/a4u Ha IPOLEHTHI 2
N300pakeHre TOYEK HAa KOOPAUHATHOW MPSMOW IO MX KOOPIMHATAM, 1
BBIPQ)KEHHBIX pallMOHAJIbHBIMHU YUCIIAMU
2 | HepaBencrBa- 15 4.
UucnoBble HEpaBEHCTBA. AHAIN3 BXOIHOTO KOHTPOJIS. 2
OcHOBHBIE CBOWCTBA YUCIOBBIX HEpaBeHCTB Cll0KeHNE 1
U YMHOXEHHE YUCIIOBBIX HepaBeHCTB OLeHUBaHKE 2
3HA4YEHUs BBIPAKEHUSL.
HepaBeHncTBa ¢ 0J1HOM IEPEMEHHOM. 1
Pemrenne HepaBeHCTB ¢ OJTHOM EPEMEHHON. YHCIIOBBIE TPOMEKYTKH. 4
CucTeMbl TMHEHHBIX HEPABEHCTB € OHOMN NEPEMEHHOM.
KonTponpHas padora Ne 1 3
AJIMUHUCTPATUBHBII MOHUTOPUHT 1
1
3 | KBaapaTtuunas pynknms-30 4.
AHanu3 KOHTpOJIbHOM paboThl. [ToBTOpEeHMe 1 paciiupeHue cBeAeHui o 2
byHKIIMN
CaoiicTBa QyHKIUU 2
Kaxk moctpouts rpaduk ¢pynkunu y = Kf(X), eciu nzBecren rpaduk 2
dynxun y = f(x)
Kak noctpouTts rpaduku Gyakumii Yy =f(X) +buy = 3
f(x + a), ecniu u3Becten rpaduk Gpyukiuu y = f(X)
KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiicTa 5
KonTponbnas padorta Ne2 1
Perienue kBapaTHBIX HEPABEHCTB. AHAIN3 KOHTPOJIBbHOM padoTHI. . 4
Cucremsl ypaBHEHUH C IBYMs IEPEMEHHBIMU. 5
Pemenune 3amay C NOMOIIBIO CUCTEM YypaBHEHUH BTOpPOHMl creneHu. | 4
Konrtponsnas padora Ne3
AHanu3 KOHTPOJILHOU PaOOTHI. 1




DJIeMeHTBI NPUKJIAAHOI MaTeMaTHKH-194.

MaremaTnueckoe MOACIUPOBAHUC.

[IporieHTHBIE pacUETHI.

HpI/I6J'II/I)KeHHBIe BBIYMCIJICHUS.

OcCHOBHEBIE ImpaBujia KOM6HHaTOpHKPI.

YacToTa 1 BEPOSTHOCTD CIIy4aifHOT'O COOBITHSI.

Kraccuueckoe onpezneneHne BepoITHOCTH.
HauanpHble cBeieHHS O CTaTUCTHUKE.
KonrtponsHas padora Ne 4.

AHanu3 KOHTPOJIBHOH pabOTHI.

P P DN ONRIPDNDWIDN

YucaoBble MOCIEA0BATEILHOCTH-17 4.

YucaoBwie IIOCJIEAOBATCIIBHOCTH

Apudmernueckas mporpeccus

CymMma N nepBbIX 4IeHOB apu(METHIECKON IPOTrpecCcuu

I'eomeTpuueckas mporpeccus

CYMMa N IIEpBBIX YJIICHOB FeOMeTqueCKOﬁ Iporpeccuun

CyMma OECKOHEYHOM re€OMETPUYECKOMN MPOrPecCH , y KoTopoit | | <1

KonrponsHas padora Ne 5

RPN WWWWwiN

IMoBTOpEHHE M cUCTeMATH3AIMS Y4eOHOT0 MaTepuaia 3a Kypc

OCHOBHOM IIKOJIBI - 8 4.

PaIII/IOHaJII)HI)IC BBIPpAXKCHUA

OyHKINU

CreneHs ¢ palrOHAJIbHBIM IIOKA3aTCJIEM

KBagpatHslii apudmeTniaeckuii KOpeHb

ypaBHeHI/IH, HCpaBCHCTBA

Hrorosas koHTpoibHAs paboTa 3a Kypc 9 kiacca

N R R RP -

IToaroroBka k OI'2,I'BD

Pas6op IMPAKTHUKO- OPUCHTUPOBAHHBIX 3aJaHuN

Pelenue ypaBHEHUN U HEPABEHCTB

Penienue 3agay Ha BCPOATHOCTb U CTATUCTUKY.

Penrenue TCOMCTPHUYICCKUX 3a/1aY.

~N N (WO

TemaTnueckoe miaanupoBanue 9 kiaacc. 'eomerpus (68 yacos)

Tema, paznen

KoanuyecTBo
YacoB

IToBTOpEHUE TEM ¢ y4yeToM pesyabTatos BIIP:

Haxoxnenue pa3MepoB reoMeTpudeckoil (urypbl, M300pakeHHOMH
Ha KJICTOYHOM JIUCTE

[IpssmoyronbHbli TpeyroapbHUK. COOTHOLIEHMS B IPSMOYTOJIbHOM
TPEYroJbHUKE

CooTBeTcTBHE pa3MepPOB, H300PAKEHHBIX MPEAMETOB

N




IMonooue puryp (14 yacos)

AHanu3 BxoaHoro KouTpoJisi. [IpeobpazoBanue nomoous. CBoiicTBa 1
peoOpa3oBaHUs MOI00HS
[Tpu3Hak nog00Hs TPEYyroJbHUKOB MO ABYM YTiIaM 1
ITpu3Hak moo0us TPEYroJbHUKOB MO ABYM CTOPOHAM U YLy MEXY 1
HUMU.
[Ipu3Hak noo0us TPeyroJbHUKOB IO TPEM CTOpOoHaM. Peienue 3axau. 2
ITonoGue npsMOyTrobHBIX TPEYroJbHUKOB. Perienue 3a1au
KonTponpHas padora Nel 1
AHanu3 KOHTPOJIbHOM paboThl. YIUIbl, BHMCAHHBIE B OKPY’KHOCTh
ITponopuoHaIbHOCTh OTPE3KOB XOP/ U CEKYLIUX OKPYKHOCTh 1
Pemenue 3amau 2
W3mepenue yrioB, CBSI3aHHBIX C OKPYKHOCTBIO 1
KontponbHas padota No2 2
Pemenue TpeyrojibHuKOB (8 4acoB)
AHanu3 KOHTpOJIbHOU paboThl. Teopema KOCUHYCOB. 2
Teopema cunycos. 2
CooTHolIeHNEe MEX]y YIJIaMU U IPOTUBOJICKAIIIMMHU CTOPOHAMU 1
TPEyrojbHUKA.
Pemienue TpeyroiabHUKOB. 2
Kontposbnas padora Ne3 1
Muoroyrosibuuku (14 yacos)
AHanu3 KOHTpOJIbHOU paboThl. JIomaHas. Belykiible MHOTOYTOJIbHUKH. 1
[IpaBuiibHBIE MHOTOYTOJIBHUKH.
@opmynbl Ul pajidycoB BIMCAaHHBIX W OIMCAHHBIX OKPY)KHOCTEH | 1
IIPaBWJIBHBIX MHOTOYTI'OJIbHUKOB. 2
[TocTpoeHre HEKOTOPBIX MPAaBUIIBHBIX MHOTOYT0JIbHUKOB. [Too0ue
MIPaBWJIbHBIX BBIIYKJIBIX MHOTOYTOJIbHUKOB J[JTMHA OKPYKHOCTH. 2
Pannannas mepa yrina. Pemmenue
3aj1a4 2
Kontponbnas pabora Ned 2
5
1
IMaomaan ¢puryp (16 yacos)
AHanu3 KOHTpoJIbHOM pa0boThl. [TonsTre mnomasnu. [Tnomans 1
IIPSIMOYTOJIbHUKA.
[Inomaae napaienorpamma. 2
[Tnomans Tpeyronpauka. @opmyna ['epoHa /i 1uIoMa M TPEYyroJbHUKA. | 2
[Inomane Tpanenuy. 2
KonTponbnas padorta Ne5 o teme «IInomaau gurypm. 1
AHanu3 KOHTPOJIbHOU paboThl. POPMYIIBI paIUyCOB BIUCAHHON U 2
OIMCaHHOI OKPY)KHOCTHU TpeyrojbHuKa. [Tnomaay mogo0HbIx 1
¢uryp Ilnomans kpyra. 2
Pemenne 3amau i

KonTponbnas padota Ne6 o teme «IInomaau gurypm.




DJieMeHThI cTepeoMeTpun (4 yacoB)
AHanu3 KOHTPOJIBHON pabOThl. AKCHOMBI CTEPEOMETPHH.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

[lepneHUKYISAPHOCTD IPSIMBIX U IIJIOCKOCTEMN B IIPOCTPAHCTBE.

MHororpaHHUKH.
Tena BpaiieHus.

N S S

HTorosoe noBTopenne Kypca njiannmMeTpun (4 4acon)
TpeyronbHUKH.

[TapannenbHOCTb U NEPIEHIUKYIIIPHOCTD HA IUIOCKOCTH.
YerbipéxyroabHUKU. OKpYKHOCTb U KpYT. MHOIOYyT OJIbHUKH.
Nrorossiii KOHTPOJIb 110 Kypey «llmanumerpusi»

N Y
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