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MOACHUTEJIBHAS 3AIINCKA.
HopmaTuBHasi ocHoBa:

1. @enepanbubiii  3akoH ot  29.12.2012 Ne 273-®3 «O06 obpazoBannu B Poccwuiickoit
denepauuny;

2. @enepalbHBI TOCYIaPCTBEHHBIA 00Pa30BATEIbHBIA CTAHIAPT OCHOBHOTO O0INEro oOpa3oBaHMS,
YTBEP)KICHHBIM TpHUKa3oM MUHHCTEpCcTBa 00pazoBaHus U Hayku Poccuiickoit dexepanuu OT
17.12.2010 Ne 1897 (manee - ®I'OC ocHoBHOTrO 0611eT0 00pazoBanus — PI'OC O00);

3. Ilpuka3z MunucrtepcrtBa oopa3oBanus U Hayku PD ot 31 mapra 2014 1. No253 “O06 yTBepkaeHUN
dbenepanbHOro mnepeyHsi Y4eOHHUKOB, PEKOMEHIYEMbBIX K HCIIOJIb30BAHUIO MPH peallu3aluu
HMMEIOLIUX TOCYJapCTBEHHYIO aKKpEIUTAlMI0 00pa30BaTENIbHBIX MPOrpaMM HayalbHOI'O OOIIETO,
OCHOBHOTO 001IIETO, CpeHero odmiero o0pa3oBanHus’” (C HI3MEHEHUSIMH );

4. Tlopsnok oOpraHM3allid M OCYIIECTBICHHS OOpa30BATENbHON IESITEIBPHOCTH MO OCHOBHBIM
o0mieo0pa3oBarelbHbIM MpOrpaMMaM - OOpa30BaTENbHBIM IMPOTPAMMaM HAa4YaJbHOTO OOIIEro,
OCHOBHOT'O OONIETO M CPeAHEro o0IIero oopa3oBaHus, YTBEPKACHHBIN MpUKa30M MHHHCTEPCTBA
obpa3zoBanus u Hayku Poccuiickoit @enepammn ot 30.08.2013 Ne 1015;

5. TlocranoBnenue PenepaibHON CiIyXObl MO HaA30py B cdepe 3alUThl MpaB MOTpeOuTeneld u
Onmaromonyuds 4YenoBeka M [J1aBHOro TOCYIapCTBEHHOTO CaHMTapHOro Bpauda Poccuiickoit
Oenepauun - ot 10.07.2015 Ne 26 «O6  yrBepxaenuun CanlluH  2.4.2.3286-15
«CaHUTApHO3IUIEMUOJIOTUYECKHE TpeOOBaHUS K YCIOBUSM M OpraHu3aluud oOOy4deHus H
BOCIUTAHMS B OpraHU3alUsAX, OCYIIECTBISIOMIMX OOpa3OBaTENbHYIO JAESITENBbHOCTH 10
aJIaITUPOBAHHBIM  OCHOBHBIM  00111€00pa30BaTeNIbHBIM MpPOTpaMMaM JJisi  OOy4aroluxcs C
OTpaHUYEHHBIMH BO3MOKHOCTSMH 3J0POBbSI».

6. Ilpumepnas nporpamma no npeamery «Anreépa»7,8: aBropsl FO.M. Komsarun, M.B. Tkauesa,
H.E. ®enoposa, [u ap.]

«Anrebpa» 9: aBTopsl LLI.A. Anumos, FO.M. Komnsirun, FO.B. Cunopos.

7. Yueonsiii mman ['BOY mikonsr Ne 156 Ha yaeOHbIH TO/I.

Onucanue Mecta y4e0HOro npeaMera B y4eOHOM ILIaHe.

IIporpamma 6a30Boro Kypc o anredpe 7 kjiacca cpeHero oouiero o0pa3oBaHusi pacCuuTaHa Ha
136 gacoB B roa, 4 yaca B HCACIIO.

[Iporpamma 6a3oBoro Kypc o anredpe 8 kiacca cpeHero ooimero oopa3oBaHus paccunTaHa Ha
102 gaca B rox, 3 gaca B HeJEIIO.

[IporpamMma 6a3oBoro kypc no anredpe 9 kiacca cpefHero o0Iiero o0pa3oBaHus paccuMTaHa Ha
136 1acoB B roa 4 yaca B HEJIEIIO.

Onucanue y4eOHO-MeTOAMYECKOr0 KOMILJIEKCA. YYeOHHUK.
Komsrun, FO.M. Anrebpa. 7 ki. : yue6. / KO.M. Komsirun, M.B. TkaueBa, H.E. ®enoposa, [ump.]-
Mocksa :IIpocsemenne,2017

Komsarun, FO.M. Anrebpa. 8 xi. : yue0. / FO.M. Komsrun, M.B. TkaueBa, H.B.®enoposa [uap. ]| -
Mockaa : Ilpocsenienue, 2017



Komsarun, FO.M. Anrebpa. 9 k. : yue6. / FO.M. Konsrun, M.B. TkaueBa, H.B.®enoposa [uap. | -
Mocksga : IIpocsemenue, 2017

MeToan4yeckue mocoous JJisl y4uTeIs.
Anrebpa. 7,8,9 kitacc. Meroandeckue pekomenaanuu. Komsrun F0.M., TkaueBa M.B. u np.

Nzyuenue anreOpsl B 7 - 9 kinaccax: Kaura s yuurens. YdyeOHoe U3iaHue
Agtopsr: F0.M.Komsrun, F0.B.Cunopos, M.B.Tkauesa, H.E.®enoposa, M. W.111abyHuH

DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe pecypcebl HTepHET-pecypChl:

http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru [Toptan ®UITN — OenepalibHblil HHCTUTYT NEAATOTHYECKUX U3MEPEHUI
http://www.ege.edu.ru [Toptan EI'D (undbopmarnmonnoit nogaepxku EI'D)
http://www.probaege.edu.ru [Topran Eaunsrii sx3amen

http://edu.ru/index.php ®denepanbHbIi nopran «Poccuiickoe o0Opa3oBaHHCH
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbIii HEHTP TECTUPOBAHHUSL.

http://www.pedsovet.org Beepoccuiickuii Uatepuet-Ileacoer

CpencrBa o0y4yeHHs
1. Texnnuyeckue cpeacTBa 00y4eHHs:
1) komMmBIOTED;
2) MybTUMEIUHHBIN TPOEKTOP; 3) MHTEPAKTUBHAS JJOCKA.

@opMbl, NEPUOTNYHOCTH U MOPSIOK TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH U MPOMEKYTOYHOM
arrecTaliy 00y4YalommXxcs.

Buapl u hopmbl TEKyIero KOHTPOJIS:

- YCTHBIY (MHAUBHUIYaIbHBIA UIN PPOHTAIBHBIN OMPOC, pelieHrne y4eOHo-
MTO3HABATENIbHBIX
(Jlormyeckux) 3aj1a4, yCTHasi B3aMMOIIPOBEPKA U Jp.);
- TIMCHMEHHBIN (JoMalTHue PaboThI, MPOBEPOUYHBIE pabOTHI, CAMOCTOATENbHBIE Pa0OTHI,
KOHTPOJIbHBIE pa0OThI, TECTOBBIE 3a/1aHus (B TOM yHcie ¢ ucnonb3oBanuem UKT) u nmp.)
- HaKOIUTEJbHAas CUCTEMA OLEHKH H JIp.

Texywuii KOHMpPoOIbL ycneeaemMocmu — 3TO CUCTEMAaTUYECKasi IPOBEpPKa 3HAHUN 00ydaromuxcs,
MPOBOAMMAs YUUTENIEM Ha TEKYLIUX 3aHSATHSIX B COOTBETCTBUU € yueOHOW mporpammoil. Texymuit
KOHTPOJIb YCIIEBAEMOCTH OOYYAIOMIMXCSA B IIKOJE OCYIIECTBISETCS YYHUTENSIMU IO S-0abHOM
cucreme (MUHUMAIIBHBIN Oam - 1; MakcUManbHbBIN 6a- 5).

Temamuueckuii KOHmMpoOab 3aKIIOYAETCS B MPOBEPKE YCBOEHHUS MPOrpPaMMHOI0 MaTepuaia Mo
Ka)XJI0M KpYIHOU TeMe Kypca.

IIpomedxcymounas ammecmayus — 3TO OILIEHKA Ka4eCTBa OCBOCHMS 00YyJaroIUMHCS KaKoi-Truoo
gacTu (dacTeit) TeMbl (TeM) y4eOHOro Mmpeamera, Kypca, AUCHUIIIMHBL (MOAYJS) MO OKOHYAHUH WX
W3YYEHHUS 110 UTOTaM y4eOHOTo mepuoja (YeTBEpTH, OTYrousl, TO/1a).

Hmoeosas ammecmayuss — 3TO OLEHKAa CTENEHM U YPOBHS OCBOCHMS BBITYCKHUKAMU
o0pa3oBaTeNbHON MPOrPaMMBbI TI0 3aBEPIICHUH OCHOBHOTO OOIIETO M CPEIHEro 00IIero oopa3oBaHUs
IUISL OTIPE/ICTICHUSI COOTBETCTBUS PE3Y/IbTaTOB OCBOCHHUS 00yUYarOIIMMHUCS OCHOBHBIX 00pa30BaTEIbHBIX
mporpaMM TpeOOBaHUSM OOPa30BATENBLHOTO CTaHAapTa. [legarornyeckuil ayautT — He3aBHCHUMAs



OLICHKA 3HAHWK Y4eOHOro MpeAMeTa YYallUMUCS, IOJTHOTAa M TMPOYHOCTh YCBOCHUS YYE€OHOTO
MaTepuaga Ha BCEX CTYINEHAX IIKOJBHOTO 00pa3oBaHus (HAYaJbHOTO, OCHOBHOTO, CPEIHETO).
ATTecTallMOHHBIN MaTepuall — KOHTPOJIbHO-U3MEPHUTEIbHBIC MAaTCPHAIIBI JIJISl TPOBEACHUS aTTECTAllUU
yyanuxcs 2-10 knaccos.

BBOHBIN KOHTPOIb yYaluXcsl - MPOIEAypa, IPOBOANMAS B Hadalle y4eOHOro roja ¢ LEelbio
OTIpe/ICTICHUS] CTETICHN COXPaHEHUS MOJyUYCHHBIX PaHee 3HAHWM, YMEHUI M HABBIKOB B COOTBETCTBHUH C
rOCy/IapCTBEHHBIM 00IIE00pa30BaTEIHHBIM CTAHIAPTOM.

OTMeTka — 3TO pe3yibTaT MPOIEcca ONCHUBAHUS, KOJMYECTBEHHOE BBIPAKCHHE YYCOHBIX
JTOCTHXKCHHH 00yJaromuxcs B mudpax.

Onenka y4eOHBIX JOCTHDKEHHH — 3TO TMPOIECC MO YCTAHOBIICHUIO CTEIIEHH COOTBETCTBHS
peaIbHO JOCTUTHYTBIX PpE3YyJlbTaTOB IUIAaHHpPyeMbIM IensiM. OIIGHKe TMOoJyIekaT Kak oO0bEM,
CHCTEMHOCTh 3HAHWW, TaK W YPOBEHb DPAa3BUTUs WHTEIUICKTA, HABBIKOB, YMEHWH, KOMIICTCHIIHH,
XapaKTePU3YIOIIUE YIeOHBIC JIOCTHKCHHS YUCHUKA B YUCOHOH e TEILHOCTH.

KoHTpob TekyIIel ycreBaeMOCTH 00yJaronIuXcsi MOKET TPOBOAMTHCS B CIACAYIONINX (hopMax:

a) KOHTPOJIbHBIC padOTHI;

0) mpoBepoYHBIC PAOOTHI (110 3aJaHUIO AJIMUHUCTPALINN );

B) CAaMOCTOSITENIbHBIC PAOOTHI (B TOM YHCIIE TI0 BAPUAHTAM WJIH 110 WHIUBHTyaJTbHBIM 33JIaHUSM );

I') TECTUPOBAHUE;

1) YCTHBIN OIPOC;

€) MpOoBepKa JOMAITHUX 3aJJlaHul (MHIUBUIYaTbHBIX 3aaHUN).



IHHJIAHUPYEMBIE METAIIPEIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA
AJITEBPA

MetanpeaMeTHbIE pe3ybTaThl, BKIIOYAaIOT OCBOCHHBIE 00YYaOIIUMUCI MEXIIPEIMETHBIC
MOHATHS U YHUBEpCAIbHbIE ydeOHbIe IeHCTBUS (peryIsITUBHbIC, TO3HABATEIIbHEIE,
KOMMYHUKaTUBHEIE). PeryasitTuBubie YV /|

1. YMeHue caMOCTOSATEIBHO OINpEAeNsaTh Ledu OoOydeHHus, CTaBUTh U (POPMyYIHpPOBaTH HOBBHIE
3aJjaud B yuyeOe M TIO3HABATEIbHON JEATEIbHOCTH, pa3BUBaTh MOTHBBI M MHTEPECHl CBOEH
MO3HABATEIBHON AesTeTbHOCTH. OOYyUaONIMACs CMOXKET:

*  aHaJIM3UPOBATH CYHIECTBYIOIIKE U MIIAHUPOBATH OyAyIIHe 00pa3oBaTeIbHbIC PE3YIbTAThI;

*  HUISHTUPUIUPOBATH COOCTBEHHBIC TIPOOJIEMBI U OTPECIIATH TJIABHYIO TIPOOIIEMY;

*  BBABUIAaTh BEpPCHUU pELIECHUS MpoOsieMbl, (GOpMYIHpPOBaTH TUIOTE3bI, MPEABOCXUIIATH
KOHEYHBIN pe3yNbTar;

* CTaBUTh 1eJb JICATEIHHOCTH HAa OCHOBE OIPEIEICHHOW NpOOJIeMbl M CYIIECTBYIOIIMX
BO3MOKHOCTEN;

*  ¢opmynupoBaTh YUEOHBIC 3a/1aUM KaK IIard JOCTHXKCHUS TOCTABICHHOW LIETU JACSITEIbHOCTH;

*  00OCHOBBIBaTh IICJICBbIC OPUEHTHPBHI M MPUOPHTETHI CChIIKAMHM Ha IICHHOCTH, yKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TIOCIIC0BATEILHOCTD IIATr0B.

2. YMeHHE CaMOCTOSATEILHO IJIaHUPOBATL IIYTH  OJOCTHKCHUA IICJ'IGfI, B TOM 4YHUCIIC
aIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambosee 3(eKTHBHBIE CIMOCOOBI pelmeHus y4eOHBIX |
MMO3HABATENIbHBIX 3a7a4. OOyUarOIIHIICS CMOXKET:

*  ompenensTb HEOOXOAUWMBbIE NEHCTBUE(s]) B COOTBETCTBUM C Y4eOHOM M IO3HaBaTEIbHOU
3aJlaueil U COCTaBIATh AJITOPUTM UX BBIIOJIHEHHUS;

* 00OCHOBBIBaTH U OCYILIECTBIATh BbIOOp Hauboiee >PPEKTUBHBIX CIOCOOOB pELICHUs
y4eOHBIX M MTO3HABATENbHBIX 33/1a4;

*  ONpeneNniaTb/HaXOAWTh, B TOM YHCJIE€ W3 MPEIIOKEHHBIX BapUaHTOB, YCJIOBUS JUIs
BBINOJIHEHUS Y4eOHOH 1 O3HaBaTENbHOM 3a/1auu;

*  BBICTpauWBaTh JKU3HEHHbIE IIJIaHBl Ha KPATKOCPOUYHOE Oynyiiee (3asBisITh LIEJEBbIE
OpPUEHTHPHI, CTaBUTh aJleKBaTHbIE MM 3aJaud W NpeuiaraTh JIEHCTBUS, YKa3blBas U OOOCHOBBIBas
JIOTUYECKYIO MOCJIEJOBATENbHOCTD 11aroB);

*  BBIOMpATh U3 MPEIJIOKEHHBIX BAPUAHTOB M CAMOCTOSITENIbHO MCKATh CPEACTBA/peCcypchl s
pelIeHns 3a/1a4k/I0CTHKEHUS LeIH;

*  COCTaBJIATH IJIaH peIIeHUs MPOOJIeMbl (BBIIOTHEHUS IPOEKTA, IPOBEICHUS UCCIIE0OBAaHU);

*  OmpeneNsTh MOTEHIMAIbHbIE 3aTPYAHEHUS NIPU PEeLIeHUH y4eOHOI 1 03HaBaTeNbHOM 3a1aun
Y HaXOJIUTh CPEACTBA I UX YCTPAHEHUS,

*  ONUCHIBATH CBOH OMBIT, OPOPMIISSL €ro Ui Meperayd IPYruM JIIOJASM B BHJIE TEXHOJIOTHU
penIeHusl NPaKTUYECKHX 3a]1a4 ONPEEIICHHOT0 Kiacca;

*  IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMeHHE COOTHOCUTh CBOM JACUCTBUSA C IUIAHUPYEMBIMH pe3yJlbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOIIEcCce JOCTUKEHUS pe3yJibTaTa, ONpeiessaTh CIOCOOb! AeCTBHIMA
B paMKax MpeUI0KEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JIEUCTBHUS B COOTBETCTBUH C
M3MeHsoIencs cutyanueil. O0y4arouuiicss CMOXKeT:

*  ONpPENENsATh COBMECTHO C ME€JaroroM U CBEPCTHUKAMU KPUTEPUH IIIAHUPYEMBIX
PE3YNbTATOB M KPUTEPHH OIICHKH CBOCH yueOHOMU JesITeNbHOCTH;

*  CcHUCTEeMaTH3UpOBaTh (B TOM YHCIE BBIOMpPATh NPUOPUTETHBIE) KPUTEPUM IUIAHUPYEMBIX
pEe3yIAbTAaTOB U OLIEHKHU CBOEH EATEIbHOCTH;



* orOupaTh  MHCTPYMEHTHI IJI1  OIICHHMBAHUS CBOCH JEATCILHOCTH,
OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JICSITEIBHOCTH B PaMKax IMPEIJI0KCHHBIX YCIOBHH H
TpeOOBaHUI;

*  OIICHMBATh CBOIO JIEATEIBHOCTb, APTYMEHTHUPYS TPHUYUHBI JOCTHIKCHHSI WJIM OTCYTCTBUS
IJITAHUPYEMOT'O PEe3yibTaTa;

*  HaxOJUTh JOCTATOYHBIC CPEJICTBA JUIsl BBIMOJHECHUS YYCOHBIX ICHCTBUI B HM3MCHSIOMICHCS
CUTYaIlUU W/WIIM IPU OTCYTCTBHUH INIAHUPYEMOTO PE3yJIbTaTa;

* paboTas MO CBOEMY IUIaHy, BHOCHTh KOPPEKTHUBBI B TEKYIIYIO NEATCIBHOCTh Ha OCHOBE
aHalmM3a  M3MEGHCHWH  CHUTyallud  JUI  TIOJy4YeHUs  3alUITAaHUPOBAHHBIX  XapaKTEPUCTHUK
MPOAYKTa/pe3ylbTaTa;

*  yYCTaHaBJIMBaTh CBS3b  MEXIY  IIOJYYCHHBIMH  XapaKTEPUCTUKAMU  TPOAYKTa H
XapaKTEPUCTUKAMHU IIpoliecca ACATEIHPHOCTH U 110 3aBEPIICHUH JICITSIILHOCTH Mpe/jlaraTb N3MEHEHUE
XapaKTePUCTHK IpoIecca IS MOJYICHUS YIYUYIICHHBIX XapaKTePUCTHK MpoaykTa; [ cBepATh cBOM
JCUCTBHS C LIETBIO U, P HEOOXOMMOCTH, UCIIPABJIATH OIIUOKHA CaMOCTOSITEIIBHO.

4. YMeHue oleHUBaTh NMPaBUIHHOCTh BBHITIOJHEHUS YUeOHOM 3aa4i, COOCTBEHHBIE BO3MOXHOCTH
ee pemieHus. OOyJaroMiics CMOXKET:

*  ompenenaTb KpPUTEPUU IPaBHIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHUS ydeOHOM 3anaum; [
aHaJIM3UPOBATh U 00OCHOBHIBATh IPUMEHEHNE COOTBETCTBYIOIIETO MHCTPYMEHTAPHSI AJIs1 BHIIIOJIHEHUS
yaeOHOM 3a/1a4W;

*  CcBOOOJHO IOJIb30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKHM U CaMOOLIEHKH, UCXOJS U3
LIETTU ¥ UMEIOILIUXCS CPEJICTB, pa3auyasi pe3yJabTaT U CIIOCOObI IeHCTBU;

* OLEHUBATb TMPOJYKT CBOEH JEATEJBHOCTM IO 3aJaHHbIM W/WIK  CaMOCTOSITENBHO
OIIpEAEIEHHBIM KPUTEPHUAM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

*  00OCHOBBIBaTh JOCTHIKUMOCTH L€JIM BBHIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOHUX
BHYTPEHHUX PpECYpCOB U JOCTYNHBIX BHEIIHUX pecypcoB; [ ¢ukcupoBath M aHaIU3UPOBATH
JMHAMUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3yIbTaTOB.

5. BrnaneHune OCHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, MPHUHSATHS PELIEHUN M OCYIIECTBICHUS
OCO3HaHHOTO BBIOOPA B yueOHOMW U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

*  Ha0moAaTh U aHAIU3UPOBATh COOCTBEHHYIO YYEOHYIO M IO3HABAaTENIbHYIO AESTEIBbHOCTH U
NESITeIbHOCTD IPYTUX 00y4yaroUuIxcs B MPOLIECCE B3aUMOIPOBEPKHU;

*  COOTHOCHTb pe€ajlbHble U IUIAaHUpPYEMBbIE pEe3yJbTaThl HHIUBUAYAJIbHOW 00pa3oBaTeIbHOU
JESATENbHOCTH U JENIaTh BBIBOBI;

*  NIPUHUMATH pelIeHHE B y4eOHOU CUTyalluy U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITENIbHO OMNPENENSITh MPUYMHBI CBOETO yCIlieXa WM HeycleXa U HaXOJIUTh CIOCOObI
BBIXOJIa U3 CUTYallUH HEYyCIIeXa;

*  PETPOCHEKTHBHO OINpEAeNisTh, KaKhe JEHCTBHS IO pelleHHIo y4yeOHOM 3agauu win
napaMeTphl ATUX JEHCTBUNA MPUBEIH K MOJYYCHUIO UMEIOIErocs MPOIyKTa yueOHOM NesTeIbHOCTH;

*  JIeMOHCTPHMPOBATH MPUEMBI PETYISIIIUU NCUXO(PU3HOTOTUIECKUX/ IMOIIMOHATIBHBIX COCTOSTHUN
g focTikeHus: s ¢dexra ycrnokoeHus: (yCTpaHEHMsI 3MOIMOHAIbHOW HampsKEHHOCTH), 3ddekTta
BOCCTAHOBJICHU (OocnabieHust TPOSIBICHUN yTOMJeHHs), 3¢¢eKTa aKTUBU3AUUKM (TIOBBILICHUS
NCUXO(PHU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3naBaTenbHbie YY /|

6. VYMmeHue omnpenensaTh IOHATUSA, CO3[4aBaThb OOOOILIEHMS, YCTAaHABJIMBaThb AaHAJIOIHH,
KJaccu(UIuUpoBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAaHMA M KPUTEpUU s Kiaccuukanuy,



yCTaHABJIMBATh MPUUNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACcCyKICHUE, YMO3AKIIOUCHUE
(MHOYKTUBHOE, I€IYKTUBHOE, TI0 aHAJIOTHH) U JeNIaTh BHIBOJIBL. OOyUaIOMMics CMOXKET:

* moaduparb CJIOBA, CONOJYMHEHHBIC KIIIOUEBOMY CIIOBY, OINpPEICISIONINE €ro MPHU3HAKH U
cBoiicTBa; 0 BbICTpauBaTh JIOTMUECKYIO [IEOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIIOBA U COMOTYMHEHHBIX
€My CIIOB;

*  BBIJICNATH OOLIUI NPU3HAK JABYX HJIM HECKOJBKUX MPEIMETOB, WIH SBICHUH U OOBSCHATH UX
CXOJCTBO;

*  00beOUHATH NMPEIMETHl U SBJICHUS B TPYIIBI 110 OMNpEICNIEHHBIM MpPU3HAKaM, CPaBHUBATH,
KkiaccuuIupoBath 1 000011aTh (DaKThI U SBIICHUS,

*  BBIICIATH SBJICHHE U3 OOIIEro psija IPYTrux sBJICHUM;

*  ompenensaTh OOCTOSTENbCTBA, KOTOPHIE MPEIIICCTBOBATM BO3HUKHOBEHHIO CBSI3H MEXIY
SIBJICHUSIMU, M3 3TUX OOCTOSITEIIBCTB BBIJEIATH ONPEACIISIOIINE, CITIOCOOHBIE ObITh MPUYUHON JTaHHOTO
SIBIICHUSI, BBISIBJIATD IPAYUHBI U CIICJICTBUS SBJICHHIA,

*  CTPOUTBH pacCyXIE€HHE OT OOLIUMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSM U OT YACTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

*  CTPOUTH pacCCy)XJEHHE Ha OCHOBE CpPAaBHEHMs NPEAMETOB U SIBJICHUMH, BBLIEISS IPU 3TOM
o0IIre MPU3HAKY;

*  U3JaraTh MOJYyYCHHYIO HH(OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMOi 3a/1a4H;

*  CaMOCTOSTENIPHO YKa3bIBaThb Ha HMH(OpPMAIMIO, HYXKIAIOLIYIOCS B IpPOBEpKe, Mpelarath u
IPUMEHSATH CII0COO MPOBEPKH JOCTOBEPHOCTH HH(POPMALIUU;

*  BepOaJM30BaTh SMOLMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

*  OOBSCHATH ABJICHUS, IPOLIECCHI, CBA3U U OTHOILEHHS, BBISBISIEMBIE B X0/1€ TIO3HABATEIILHON U
HCCIIEI0BATENILCKON JIeATENIbHOCTH (IPUBOJIUTH OOBSICHEHUE C U3MEHEHHEM (hOpMbI IPECTaBICHHUS;
OOBSICHATS, IETATU3UPYsI UM 0000111as1; 0OBACHATD C 33/1aHHON TOUYKH 3pEHHUS);

*  BBIIBIIATH M Ha3blBaTh NPUYMHBI COOBITHS, SBJICHMS, B TOM YHCIE BO3MOXKHBIE / Haubojee
BEPOSITHBIC MPUYMHBI, BO3MOKHBIE TOCIEACTBHS 3a/laHHON MPUYHMHBI, CAMOCTOSATENBHO OCYIIECTBIISASA
MIPUYMHHO-CJIE/ICTBEHHBIHN aHaAIN3;

*  JenaTh BBIBOJI HAa OCHOBE KPUTHUYECKOTO aHAIM3a PasHbIX TOYEK 3pPEHHs, MOATBEPKAATh
BBIBOJ] COOCTBEHHOH apryMeHTalel WM CAaMOCTOSITENIbHO MOJYyYEHHBIMU TaHHBIMU.

7. YMeHue co3liaBaTh, IPUMEHATh U MPeoOpPa30BbIBATH 3HAKU M CUMBOJIBI, MOJETIH U CXEMBI JJIs
pelieHns yueOHbIX U [T03HABaTENbHbBIX 3a/1a4. O0yJaroUuiicss CMOXKET:

* 0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIIHU SIBIICHUE;

*  ONpeneNaTh JOTHYECKUE CBS3M MEXAY MpeAMETaMH H/WJIH SIBICHUSIMH, 0003HAYaTh JaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

*  co3JaBaTh aOCTPaKTHBIN MM peabHbINA 00pa3 mpeaMeTa U/UiTH sBIICHHS,

*  CTPOHUTH MOJECJIB/CXeMY Ha OCHOBE YCJIOBHH 3aJja4M H/WJIH CTI0C00a €€ PEIICHUS;

* co3naBaTh BepOanbHble, BEIIECTBEHHbIE M HMH(OPMAIMOHHBIE MOJEIH C BBIIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA JUIsl ONPEAETICHUs CIoco0a peleH s 3a/1a4u B
COOTBETCTBHUH C CUTYallUEH;

*  1peoOpa3oBbIBaTh MOJEIM C IENbIO BBISBICHUS OOIIUX 3aKOHOB, OMPEACISIOMUX TaHHYIO
NpeIMETHYIO 0071acTh;

*  TEpeBOJUTH CIIOKHYIO 1O COCTaBy (MHOT'OACHEKTHYI0) MH(POPMALMIO U3 rpauyecKoro miu
(hopMaM30BaHHOTO (CUMBOJIBHOTO) MPECTaBICHUS B TEKCTOBOE, U HA000OPOT;



*  CTPOUTH CXEMY, aJITOPUTM JEHCTBHS, UCIIPABIISATH UM BOCCTAHABIMBATh HEM3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHus 00 00BEKTE, K KOTOPOMY IMIPUMEHSIETCS allTOPUTM;

*  CTPOUTH JOKA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

*  aHaJIM3UpPOBATH/pedIEKCUPOBATh OMBIT pPa3pabOTKU M pean3allud y4eOHOro MPOeKTa,
UCCIIeIOBaHUs (TEOPETUYECKOT0, IMIIMPUIYECKOT0) Ha OCHOBE MPEI0AKEHHON MPOOJIEMHOM CUTYaINH,
MOCTABJICHHOM LI€IM U/UJIU 33JJaHHBIX KPUTEPHUEB OIICHKU MPOAYKTa/pe3ybTaTa.

8. CwmpicnoBoe yteHne. O0yJaromuicss CMOXKET:

. HaXO/UTh B TEKCTE TpeOyeMyro HH(OpMaIio (B COOTBETCTBUU C LIEISIMU CBOCH
NeSTeNbHOCTH);

. OPUEHTUPOBATHLCS B COAEPKAHUU TEKCTA, IOHUMATh LEJIOCTHBINA CMBICI TEKCTAa,
CTPYKTYpUPOBAThH TEKCT;

. YCTaHABJIMBATH B3aUMOCBS3b ONIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOILIECCOB;

. PE3IOMHUPOBATh [TIABHYIO UJEI0 TEKCTA;

. peoOpa3oBBIBATh TEKCT, «IIEPEBOJS» €r0 B IPYIYI0 MOJAIBHOCTh, HHTEPIPETUPOBATH

TEKCT  (XYIOKECTBEHHBIM M  HEXYHOXKECTBEHHBIH —  y4eOHBIH, HAy4YHO-TIOIMYJISAPHBIH,

nH(OPMAIMOHHBIH, TEKCT non-fiction);

. KPUTHYECKH OIICHWBATh CO/ICPIKaHue U (OpMY TEKCTa.

9. ®opmupoBaHME U pa3BUTHE SKOJIOIMUECKOTO MBILIUIEHNS, YMEHHUE IMPUMEHSTh €ro B
MO03HABATEIBHON, KOMMYHHUKATHBHOM, COIMAIBHON MPAKTUKE U MPO(PECCHOHATBHON OpUEHTALINH.
OO0yyJaromuiicss CMOXeT:

* ONpEeIEeATh CBOE OTHOLIEHUE K IPUPOIHOM CpeIE;

* AHAIM3MPOBATH BIMSHUE FKOJIOTHMUYECKHX (PaKTOPOB Ha Cpey OOMTaHUS KHUBBIX

OpPTraHHU3MOB;

* IPOBOJWUTH NPUUUHHBINA U BEPOSTHOCTHBIN aHAIN3 KOJOTUYECKUX CUTYallUi;

* MPOTHO3MPOBATH M3MEHEHMs CUTYallMd IpU CMEHe JEUCTBHUS OJHOrOo (pakTopa Ha JeicTBue
apyroro (akropa;

* pacIpoCTPaHATh DKOJIOTMYECKHE 3HAHMS U Yy4acTBOBATh B NPAKTUYECKUX JA€jaxX IO 3alluTe
OKPY>KaIOIlEH Cpebl;

* BbIpaXkaTb CBOE OTHOIICHHE K MPUPOAE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, IMPOEKTHBIE
paboTHI.

10. Pa3BuTue MOTMBalMU K OBJAJEHUIO KYJIbTYpOH AaKTHUBHOTO HCIOJB30BaHUS CIIOBaped u
JPYTUX MOUCKOBBIX cucTeM. OOyyaromuicss CMOXKET:

* OlpenaessTh He0OXOAMMBbIE KIIFOUEBbIE IIOMCKOBBIE CJIOBA U 3aMPOCHI;

* OCYILIECTBJIATh B3aUMOJICHCTBUE C IEKTPOHHBIMU IOHUCKOBBIMHM CHCTEMaMHM, cioBapsimu; [
(dopMHpPOBATh MHOKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX MCTOYHHMKOB Ul OOBEKTUBU3AIMH
pE3yJIBTAaTOB IOUCKA;

* COOTHOCHUTbH MOJIYYEHHBIE PE3YIIbTATHI IIOUCKA CO CBOEH AEATENBbHOCTHIO.

Kommynukarusublie YY/]
11. YMeHune opraHu30BbIBaTh yU€OHOE COTPYIHUUECTBO U COBMECTHYIO JIEATEIILHOCTh C YUUTEIIEM
U CBEpPCTHHKaMH; paboTaTh WHAUBUAYAIbHO W B IPYIIE: HAXOAWTH O0Ilee pelIeHuEe M pa3peuiarhb
KOH(MJIMKTBI Ha OCHOBE COTJIaCOBaHMSI MO3MLMH M ydeTra MHTEpecoB; (OpMyIHpOBaTh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHeHHUE. OOyUaroIuics CMOXKET:
- OIIpEneNsATh BO3MOYKHBIE POJIM B COBMECTHON JEATENBHOCTH;
- WUrpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM AEATEIBbHOCTH;



- MPUHUMATH MO3HIIHI0 COOECETHNKA, TOHUMAs TIO3UIINIO IPYroro, pa3inyaTh B €T0 PEYH;
MHEHUE (TOYKY 3pEHHUS), TOKA3aTEIbCTBO (APTYMEHTHI), (aKThI, TUTIOTE3bI, AKCHOMBI, TEOPHUH;

- OompeneisiTh CBOM JEWUCTBUA U JICHCTBUS TMapTHEpa, KOTOpbIe CIOCOOCTBOBAIM WM
MPENsATCTBOBAIN MPOIYKTUBHOW KOMMYHUKAIUU;

- CTPOWTH MTO3UTUBHBIC OTHOIICHHUS B MPOIIecce y4eOHOH 1 MO3HABATEILHOM e TEIILHOCTH,

- KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAaUBATh CBOIO TOUYKY 3PEHHUS, B IUCKYCCHUH YMETh BbIIBUTATh
KOHTPApryMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIAICHHE MEXaHH3MOM
SKBUBAJICHTHBIX 3aM€H);

- KPHUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATh OMIMOOYHOCTH
CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

- mpejJiarath aJbTEPHATUBHOE PEIlleHHE B KOH(QIMKTHON CUTYAIUH;

- BBIICJATH OOIIYIO TOUKY 3PEHHUS B JUCKYCCUU;

- JIOTOBapHBAaThCs O MpaBUIIAX U BOMpPOcax AJisg 00CY>KJIEHHUS B COOTBETCTBHUH C
MTOCTaBJIICHHOMN Nepe] TPYIIION 3a1a4eil;

- OpraHu30BBIBATH Y4eOHOE B3aUMOJICHCTBHUE B TpyIIIe (OMpEaesITh OOLTUE e,
pacnpeaensiTh POiH, JOrOBapUBaTLCS APYT C APYTOM U T. 11.);

- yYCTpaHATH B  paMKax Jyajora  pas3pelBBl B KOMMYHHUKAIMH,  OOYCIIOBJICHHBIE
HEMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOecemHuKa 3amaud, (OPMbI WM COACPIKAHUS
Juanora.

12. YMeHHme OCO3HAaHHO WCIOJB30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aadyeit
KOMMYHUKAIIMU JJIS BBIPAKEHUSI CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEW IJIsl IJIAHUPOBAHUS U
peryisiiud CBOEM JAEATENbHOCTH; BIAJCHUE YCTHOM W MHUCbMEHHOW pPEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM peubto. OOydaronuiics CMOXKET:

*  ONpeneNsTh 3a/1a4y KOMMYHHUKAIIMN U B COOTBETCTBUU C HEW OTOMpATh peueBhIe CPEICTBA;

* oTOMpaTh W HCIOIB30BaTh PEYEBHIE CPEICTBA B MPOIECCE KOMMYHHUKAIIMU C JAPYTUMHU
JOJBMU (JIMAJIOT B MMape, B Majou TPyMIe U T. 11.);

* TMPEACTaBNsATh B YCTHOW WM MHCBMEHHON ¢opMe pa3BEepHYTHI IJaH COOCTBEHHOH
NEeSATEIbHOCTH;

*  CcoOJI0aTh HOPMBI TYOJTUYHOM peyH, perIaMeHT B MOHOJIOTE U TUCKYCCHU B
COOTBETCTBUHU C KOMMYHUKATUBHOM 3a/1a4ueii;

*  BBICKa3blBaTh M OOOCHOBBIBATH MHEHHE (CYXICHHE) M 3alpaliuBaTh MHEHUE TapTHEpa B
paMKax quanora;

*  [PUHUMATH PEIICHUE B XOJI€ TUAIOTa U COTIaCOBLIBAThH €TO C COOECETHUKOM;

*  Cco3JaBaTh NMHUCHMEHHBIC «KIUIIMPOBAHHBIC» M OPUTHHAIBHBIC TEKCTHI C HCIOJIB30BAHHUEM
HEOOXOMMBIX PEUYEBBIX CPEJICTB;

*  HCIOJIb30BaTh BepOanbHBIE CpeAcTBa (CpPEeACTBAa JIOTMUECKOW CBS3M) JJIsi  BBIJCICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;

*  HCIOJIb30BaTh HeBepOaIbHbIC cpeiacTBa WM  HarjasiHble  MaTepualbl,
MOATOTOBJICHHBIE/OTOOPAHHBIC TTOJI PYKOBOJICTBOM YUHUTEIIS;

*  JIeNIaTh OIICHOYHBIM BBIBOJ O JOCTHIKEHUHW IIEJIM KOMMYHHUKAIIMH HETOCPEJACTBEHHO IOCIE
3aBEPIICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HMCMOJIB30BaHUS MH(DOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHojorui (nanee — MKT). OOyuaromuiicsi CMOXKeET:

*  IeJICHAMPAaBICHHO MCKaTh W UCIOJIb30BaTh MH(DOPMANMOHHBIC PECypChl, HEOOXOIUMBIC IS
pelieHrs yueOHBIX | MPAaKTUIECKHUX 3a7au ¢ momotisio cpeacts UKT;



*  BBIOMpATh, CTPOUTH U HCIIOJIH30BaTh aJIEKBAaTHYI0 MH()OPMALIMOHHYIO MOJEINb ISl Mepeaadn
CBOMX MBICJICH CpPEJCTBAMHU €CTECTBEHHBIX U (HOPMAIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMU
KOMMYHUKAaIUU;

*  BBIACIATH HHPOPMAIIMOHHBIN aCHeKT 3a/1a4y, ONIEpUPOBAThH TaHHBIMH, UCIOJIB30BaTh MOJIEIb
pelieHus 3a1a4u;

*  HCIOJI30BAaTh KOMITBIOTEPHBIC TEXHOJOTWMW (BKIIOYash BHIOOp aJEKBaTHBIX 3ajade
WHCTPYMEHTAJLHBIX MPOrPAMMHO-AIIIAPATHBIX CPEJCTB U CEPBUCOB) LIS pelICHHS] MHGOPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX Y4EOHBIX 3a/1a4, B TOM YHUCJIC: BEIYHUCIICHHE, HAITMCAHUE
MMCeM, COUMHEHUH, T0KIIa10B, pedepaToB, Co3JaHue TPEe3CHTALUIA U JIp.;

*  HUCHOJIB30BaTh MH(OPMAIMIO C YYETOM STHUYECKUX U IPABOBBIX HOPM;
*  co3gaBaTh MH(POPMAIMOHHBIE PECYPCHl PA3HOTO TUIIA U JIJIS Pa3HBIX ayJIUTOpPUM, COONII0IATh
MH(OPMALIMOHHYIO TUTUEHY U TIpaBHiia HH()OPMALIMOHHON O€30MMaCHOCTH.



IHJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHHUA KYPCA
AJI'EBPBI

BoinmyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAHUS B NIOBCEIHEBHOI KU3HU H
o0ecreyeHNsi BO3MOKHOCTH YCIIEIIIHOTO NPOA0JIKeHUs1 00pa30BaHusi Ha 6230BOM ypOBHe)

DJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

® OHepI/IpOBaTB Ha 0a30BOM ypOBHe1 IHOHATHUAMU: MHOXKCECTBO, 3JICMECHT MHOXXCCTBA,

MMOJIMHOKECTBO, IPUHAJIC)KHOCTD;
*  33/1aBaTh MHOKECTBA MIEPEUNCICHHUEM UX DJIIEMEHTOB;
*  HaXOAWTh MepeceueHre, 00beIMHEHNE, TTOJAMHOKECTBO B IIPOCTEHIIINX CUTYAITUX;
* omepupoBaTh Ha 0a30BOM YpPOBHE IMOHSATHUSMH: OIPEICICHHE, aKCHOMa, Teopema,
JI0Ka3aTeJIbCTBO;
*  NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JI MOIATBEPKHEHUS CBOMX BbICKA3bIBAHUM.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:
*  HUCIOJIb30BaTh TrpauuecKkoe IMPEACTABICHUE MHOXKECTB JUIS OIHCAHHS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, PU PEIICHUH 3a7a4 IPYTUX YUCOHBIX MPEIMETOB.
Yucaa
* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMU: HATYpPaJIbHOE YUCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHas ApoOb, JECITHYHAs JApoOb, CMeEIIaHHas JpoOb, pPAIMOHAIBHOE YHCIIO,
apu(METHUECKUI KBaIpaTHBINA KOPEHB;
*  HCMOJB30BAaTh CBOMCTBA YHUCEN U MIPaBUIa IEUCTBUI MPU BBHIITOJIHEHUH BBIUYMCICHUN;
*  HCMOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 mipu BHITOJTHEHUH BBIYUCICHUHN U
pPELIEHNH HECIIOKHBIX 3a/1a4;
*  BBIOJHATH OKPYIVIEHUE PAIMOHAIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;
*  OIICHMBATh 3HAYEHUE KBAJIPATHOI'O KOPHS U3 MOJIOKUTEIBHOTO 1EJ0r0 YUCIIa;
*  pacno3HaBaTh PALIMOHAIBHBIE U UppalMOHaAIbHBIC YKciia; U cpaBHUBATH uncha.
B noBceHeBHOM KU3HM U MPH U3YYEHUH IPYTUX NPeIMETOB:
*  OLIGHUBATh PE3yJbTAThl BEIUUCICHUHN MIPH PEIICHUN MTPAKTUYECKHUX 3a/1a4;
*  BBINOJHATH CPAaBHEHUE YHCEIl B PEAbHBIX CUTYALIUSX;
* COCTaBJISITb YMCJIOBBIE BBIPAKEHUS MPU PEIICHUHM MNPAKTUUYECKUX 3aJad M 3a1ad U3
JIPYTUX Y4EOHBIX MPEIMETOB.
ToxknecTBeHHbIe MPe0Opa30BaHUS
* BrImonHAT, HECHOXKHBIE NpeoOpa3oBaHUS Ul BBIUMCICHHUS 3HAYCHHH YHCIIOBBIX
BBIPDQKEHHM, COJEpKAIlUX CTENEeHW C HaTypaJllbHbIM IOKa3aTeleM, CTEHNeHH C LEeJIbIM
OTPHULIATENLHBIM MOKA3aTeNeM;
*  BBHINOJHATH HECJOXKHBIE TPEeoOpa3OBaHUs IENBIX BBIPAKEHUN: pPACKpPHIBAaTh CKOOKH,
MIPUBOUTH TIOJIOOHBIE CIaraeMbIe;
*  HCMOJB30BaTh (HOPMYJIBl COKPAIIEHHOTO YMHOXEHHUs (KBaaparT CyMMBI, KBaapar
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUNM 3HAYCHUI BBIPAKEHUH;

! 31ech u nanee — paco3HaBaTh KOHKPETHBIE IIPUMEPHI OOLIMX HOHATH 110 XapaKTepPHbIM HPU3HAKAM, BBIIOIHATH
JIEHCTBUS B COOTBETCTBHH C OPEACTICHAEM U IPOCTEHIINMHU CBOHCTBAMHU MOHATHH, KOHKPETH3UPOBATh MIPHMEPaMHU O0IIIHe
MTOHSATHS.



*  BBINOJHATH HECIIOKHBIE TPE0OPa30BaHUsI IPOOHO-TMHEWHBIX BHIPAKEHUI U BHIPAKEHUI
C KBaJ[PaTHBIMU KOPHSIMH.

B noBceHeBHOI KM3HM U NIPU U3Y4YEHHHU APYTUX NMPeIMETOB:

IMOHUMATb CMBICJI 3allUCH YUCJIa B CTAHAAPTHOM BU/C;

OIICpHUpPOBATH Ha 0azoBoM YPOBHE INIOHATHUEM «CTaHJAAPTHAsA 3allMCh YUCIIa).

YpaBHeHMsI M HEPABEHCTBA

OmnepupoBarb Ha 0a30BOM YypOBHE MOHATUSIMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHUE,
KOpEHb YypaBHEHMs, pPEUICHUE YPaBHEHHs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPABCHCTBA;

IIPOBEPATH CIIPABEAIIMBOCTE YHCJIOBBIX PABCHCTB U HEPABCHCTB,
peuaTtb JIMHEIHBIC HCPABCHCTBA U HCCJIOKHBIC HCPABCHCTBA, CBOAAIINECS K HHHGﬁHHM;

peuiaTh CUCTEMBbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;

MPOBEPSITh, SBIAETCS JIM JAHHOE YHCIO pelIeHHeM YypaBHeHus (HepaBeHcTBa); [ pemath
KBaJIpaTHbIE YpaBHEHUS MO GopMmysie KOpHEH KBaapaTHOTO ypaBHeHus; [ m3zoOpaxarb pemeHus
HEPABEHCTB M UX CUCTEM HA YMCIIOBOW MPAMOIA.

B noBceHeBHO¥ KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

COCTABJIITh M DPEIIATh JIMHEHHBIE YPABHEHUS IIPU PEUICHUM 3a7a4d, BO3HMKAIOIIUX B JPYrUX
y4eOHBIX IpeaAMeTax.

DOYyHKIUH

HaxonuTs 3HaueHune QyHKIMU [0 3aJaHHOMY 3HAYEHUIO apIyMEHTa;

HaXO/UTh 3HaU€HHE apryMeHTa I10 3aJaHHOMY 3HAYE€HUIO (YHKIIUU B HECIOXKHBIX CUTYaLUsX;
OTIpEEIIATh MOJIOKEHUE TOYKM MO €€ KOOpAWHATaM, KOOPJIMHAThl TOYKH IO €€ MOJIOKEHUIO Ha
KOOPJMHATHOM MIOCKOCTH;

no rpaduKy HAaXOAWUTh OO0JIACTh ONpPENENECHUsS, MHOXECTBO 3HAYeHMH, HYIH (QYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKM BO3pacTaHus M YObIBaHHS, HauOoJbllee WU
HauMEHbIIIee 3HAYeHUS] PYHKIINH;

CTPOUTH rpapuK JIMHEWHON QYyHKIINY;

MPOBEPATh, SIBISIETCA JM JaHHBIM rpaduxk rpadukoM 3agaHHONM (QYHKIUM (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHATILHOCTH);

onpeAesnsaTh NPUOIMKEHHBIE 3HAUYEHUSI KOOPAUHAT TOUKU NIepecedeHts] TpapuKoB (yHKIIHIA;

OIICpHUPOBATH Ha 0a3o0BOM YPOBHE MNOHATHUAMU. TI0CIICO0OBATCIIBHOCTD,

apuMeTHyecKast Mporpeccus, TeOMeTpHUYECcKas IPOrPeccHs;

peiiaTth 3aJa4d Ha HOPOTrpeCCHHr, B KOTOPBIX OTBET MOXKCET OBITH IMOJIY4€H HCEIOCPCACTBCHHBIM
nmoAc4€ToM 0e3 mpuMeHeHus (PopMyiL.

B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

UCIOJIb30BaTh TpadUKHU PEabHBIX MPOIECCOB M 3aBUCUMOCTEW Jil OMpENENICHUS UX CBOMCTB
(HanOospllie W HaWMEHBIINE 3HAYEHUs, MPOMEXKYTKH BO3pacTaHUs M YObIBaHHUA, 0O0JacTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

WCIIOJIb30BaTh CBOMCTBA JMHEMHON (QYyHKIMM U ee TpaduK MpH pEIIeHWH 3ajad U3 JAPYrux
y4EOHBIX TPEIMETOB.

CraTuCcTHKA ¥ TeopHs BEPOSTHOCTEH

NmeTs mipencTaBieHne O CTATUCTUYECKUX XapaKTePUCTHKAX, BEPOSITHOCTH CIy4aifHOTO COOBITHS,
KOMOMHATOPHBIX 33/1a4ax;



* pemaTrh MPOCTEHIIME KOMOWHATOPHBIC 3a7a4d METOJIOM IMPSMOT0 M OPraHW30BAHHOTO
nepedopa;

*  MPEACTaBIATH JAHHBIC B BUJIC TAOIUII, TUarpaMM, TpaduKoB;

*  YUTaTh HHPOPMAIIHIO, IPECTABICHHYIO B BUJIC TAOIHIIbI, TUArPAMMBI, TpaduKa;

*  ONpEeIeNsITh OCHOBHBIC CTATUCTUYECKHE XapaKTEPUCTUKH YHCIOBBIX HabopoB; [ omeHuBaTh
BEPOSITHOCTH COOBITHS B IPOCTEUIIINX CITyYasiX;

*  UMETh IPEJCTABJICHUE O POJIM 3aKOHA OOJIBIIIUX YHCENI B MACCOBBIX SIBJICHUSX.

B noBceHeBHOI JKU3HU U IPH U3YyYeHUU JAPYTUX NMPeIMeTOB:

*  OIICHUBATH KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOIOM Iepebopa;
HMMETh MPEJCTABICHUE O POJIU MPAKTHUUECKH JTOCTOBEPHBIX U MAJIOBEPOSTHBIX

COOBITHI;

*  CpaBHUBATh OCHOBHBIE CTATUCTUUYECKUE XAPAKTEPUCTUKH, MOTYUYEHHBIE B MPOIECCE PEUICHUs
MPUKJIATHON 33741, U3yUEHUS PEATbHOTO SIBJICHUS;

*  OILICHUBATh BEPOSITHOCTh PEATHHBIX COOBITUH U SIBICHUN B HECTIOKHBIX CUTYaIUAX.

TexcToBBIE 3a70aYH

*  Pemarh HECIIOKHBIC CIOKETHBIC 33JIa4H Pa3HBIX TUIIOB HA BCE apu(PMETHUICCKUE ICHCTBUS;

*  CTPOUTH MOJENb YCIIOBHUS 3a/1ayd (B BUIE TaOMUIBI, CXEMbl, PUCYHKa WM YypaBHEHUs), B
KOTOpOM JaHbl 3HAYCHHs JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEIMYHWH, C IIEJIbIO MOMCKA PEIICHUS
3aJ1a4u;

*  OCYUIECTBJIATH CIOCOO TMOWCKAa pEIIeHUs 3a7aud, B KOTOPOM paCCYXKIEHHE CTPOHUTCS OT
yCIOBUS K TPeOOBAHUIO HIIK OT TPEOOBaHUS K YCIOBHIO;

*  COCTaBIIATH IUJIaH PEIICHUs 33]1a4H;

*  BBIACIATH ATAIMbBI PEUICHUS 33/1a4H;

*  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3YJIbTAaThl B 3a7ade, HCCIENOBATh MOJIYYCHHOE
pelieHue 3a1auu;

*  3HATh pa3IMyue CKOPOCTEH 00BEKTa B CTOSIUCH BOJIE, MPOTUB TEUEHUS U TIO TEUCHUIO PEKH;

*  pemarth 33Ja4M Ha HAXOXKJIEHUE YaCTH YKCiIa U YHCIIa TI0 €ro YacTu;

*  pemaTh 3a7a4d Pa3HBIX TUIOB (Ha paboOTy, HA TOKYIKH, HA JABUKEHUE), CBA3BIBAIOIIUX TPU
BEJIMYUHBI, BBIICIATH ATH BETMYMHBI M OTHOILICHUS MEXy HUMU;

*  HAXOJUTh MPOIEHT OT YKCJIA, YUCIO MO MPOLUEHTY OT HEro, HAXOAUTh MPOLIEHTHOE CHUKEHHE
WJIH TIPOLIEHTHOE MOBBINICHUE BETUYMHBL;

*  pemaTh HECJOXKHBIE JIOTHIECKUE 3a/1a4U METOJIOM PaCcCyKICHUH.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  BBIABUTATh TUIMOTE3bl O BO3MOXKHBIX IMPEACTbHBIX 3HAYCHHSIX HCKOMBIX B 3a/1aue BETHYUH

(nenaTh MPUKUJIKY).

BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax 1Jis o0ecrniedeHnsl BO3MOKHOCTH
YCIEHOT0 NMPOJ0JIKeHUs1 00pa3oBaHusi HA 0a30BOM YPOBHe

JJieMeHTbI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH



Onepuposams °

NOHAMUAMU: OnpedeneHue, meopema, akCuoma, MHOMCECMB0, XapaKmepucmuKu
MHOIHCECNBA, dNIeMEHM MHONCeCMEd, Nycmoe, KOHeuHoe U OeCKOHeYHOe MHOMCEeCMEBO,
NOOMHOMNCECMB0, NPUHAOTIEHCHOCTb, BKIIOUEHUE, DABEHCBO MHOMCECE;

*  U300padicamv MHO*CECMBA U OMHOULEHUE MHONICECTNE C NOMOUbIO
Kpyeog Dunepa,

*  onpeodensimb NPUHAONEHCHOCMb IIEeMEHMA MHOICECMBY, 00beOUHEHUI) U NepeceyeHuUio
MHOJCECMS;

*  3a0a8amb MHONCECMBO C NOMOWbIO NEPEUUCTIEHUS DTIEMEHNO0E,

C108ECHO20 ONUCAHUSL,

*  onepupoéamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JONCHOCHb B6bICKA3bIBAHUS,
ompuyanue 8blCKA3bl8aHULL, ONEPaAyUU HAO 8bICKA3LIBAHUAMU: U, UTU, He, YCII08HbIE BbICKA3bIGAHUS
(umnauxayuu);

*  Ccmpoumb 8bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIEAHUIL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

*  Ccmpoumbs YenouKu yMO3aKuitoyeHUll Ha OCHO8e UCNOIb308AHUS NPABGUIL JIOUKU,

UCNONIb3068aAMb MHOJICECMBA, Onepayuu ¢ MHONCeCmeamu, ux zpaguueckoe
npedcmasienue 0 ONUCAHUS PealbHbIX NPOYECCos8 U A6/1eHULL.
Yucaa

° Onepupoearnb NOHAMUAMU. MHOIMHCECMBO HAMYPAIbHBIX YUCENl, MHOMNCECMBO YENblX HYUCEel,
MHOIHCECMBO PAYUOHAIbHbIX HYUCET, UppayuoHalbHOoe 4YuUciuo, Keadparnﬂbzﬁ KOpPEHb, MHOIMCECMEBO
oelicmeumesbHbix qucei, ceomempudecKkas urmepnpemayus HamypajlbHblx, yeivlx,
PAUUOHAIbHDBLX, oelicmeumesibHbix yuceli,

*  NOHUMAmMb U OOBACHAMb CMBICA NOZUYUOHHOU 3anucu HamypaibHozo yucia;, O evinoansamo
BbIUUCTICHUS], 8 MOM YUCTEe C UCNOTIb308AHUEM NPUEMOE DAYUOHAILHBIX BbIUUCICHULL
*  BbINOAHAMb OKPY2leHUe PAYUOHALLHBIX YUCE C 3A0AHHOU MOYHOCMbIO,
*  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCIA,
*  npedcmasiamov payuoHaIbHOE YUCIO 8 8Ude 0eCAMUUHOU OpoOU
*  YNoOpA0oOuU6AMb HUCIA, 3ANUCAHHblE 8 BUde O0ObIKHOBEHHOU U OdecamuyHol Opoou, 0O
nHaxooumos HOJ/[ u HOK uucen u ucnoiv3o8ams ux npu peuieHuu 3a0au.
B noBceaHeBHOIi )KM3HU M PU U3YYEHHUH IPYTHX MPeEAMETOB:
*  NpUMeHAMb NPAGULA NPUOTUNCEHHBIX GbIMUCIEHUN NPU peuleHul NpaKkmuyeckux 3a0ay u
peuteHul 3a0ay Opy2ux yueOHblX npeomMemos;
*  BLINOAHAMb CPAGHEHUE PEe3YIbMAMO8 GbIYUCIEHUL NPU PeuenUy NPAKMUYECKUx 3a0a, 8 mom
yucie NPUOIUHCEHHBIX BbIYUCTEHUL,
*  cocmasiameb U OYEHUBAMb YUCLOBble BbIPANCEHUS NPU DeuleHUuU NpaKmudeckux 3a0ay u
3a0a4 uz opyaux y4eOHulX npeomemos;
*  3anuUcvl8ams U OKPY2isimb YUCI08ble 3HAUEHUS PedibHbIX 8eIUYUH C UCNONIb30BAHUEM PA3HBIX
cucmem usmepeHusl.
ToxnecTBeHHBIE IPe0Opa30BaHUA

° Onepupoeamb NOHAMUAMU CMENEHU C HAMmMYpajlbHbIM noxKasameiem, CmeneHu ¢ Uuejlbim
ompuyameilbHblM nokasameiem,

2 3).'(601: " faJjie€ — 3HaTh OIMPCACIICHUC NOHATHA, YMCTh NOACHATH €0 CMbICJI,YMETh UCTTIOJIL30BATh IIOHATHUC U €TO CBOICTBa
Ipyu MPpOBCACHNU paCC}’)KHCHHﬁ, J0Ka3aTeJIbCTB, pCIICHUU 3a1a4.



*  BLINOAHAMb NPeoOdPA3Z0BAHUL YENbIX GbIPANCEHUL: OeUCmBUs ¢ O0OHOUIEeHAMU (CLOJHCEeHUe,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUIEHAMU (CNOJICEHUe, bIYUMAHUE, YMHOJICEHUE),

*  BBINOIHAMDb PA3LONCEHUE MHOSOUICHO8 HA MHOJCUMENU OOHUM U3 CNOCODO08:
8bIHeCeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUS,

*  gvl0enaAmsb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8;

*  pacKnaovieamv HA MHONCUMENU K8AOPAMHBLL MPEXUTIEeH,

*  BLINOAHAMbL  NPEOOPA308AHUS  BLIPANCEHUL,  COOEPI’CAWUX — CMEeneHu ¢ Yeavlmu
OMPUYAMENbHLIMU  NOKA3AMENAMU, NEpexooums oOm 3anucu 6 6ude CMeneHu ¢ YeabiM
ompuyamenbHbiM HOKA3amenem K 3anucu 6 guoe opoou,

*  GBINOJHAMb NPeodPazoeanusi OPOOHO-PAYUOHATILHBIX BbIPAJICEHULL: COKpawyeHue Opoobell,
npugedernue ancedopaudeckux opooeli Kk oouemy 3HaMeHamento, ClodceHue, YMHOJCeHue, OelleHue
ancebpaudeckux Opobeti, 6036edeHue aneedpauyeckol O0podou 8 HAMYPALLHYIO U YEerylo
OMPUYAMENbHYIO CMENeHb,

*  BbINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

s guldenamb Keaopam CyMMbl UIU PA3HOCMU O8VYIEHA 6 GbIPANCEHUSAX, COOEPHCAUJUX
K6aopammubvle KOPHU,

*  BBINOJHAMb NPEOOPA30BAHUSL BLIPANCEHUT, COOEPAHCAUIUX MOOYTb.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  BbINOIHAMb NPEOOPA308aHUSL U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOe,

*  BBLINONHAMb NPeodPA306AHUS ANCEOPAUUECKUX BbIPANCEHUL NPU peuleHuu 3a0ay Opyeux
VUeOHbIX NPeoMemos.

YpaBHeHHS U HEPABEHCTBA

Onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCMEO, KOPEHb YPABHEHUS, peuleHie HepaseHCcmad,
PABHOCUNbHBLE YPABHEHUS, 001acmb Onpedeienus YpaeHeHus (HepageHcmaed, cucmembvl YpasHeHull
UnU HEPABEHCMSB),

*  pewiamv JuUHeliHble VDABHEHUS U VPABHEHUs, CBOOUMble K JUHEUHbIM C NOMOUWbIO
modicoecmeerHblX npeobpaszosanutl, O pewams keadpammubvie ypagHeHUs U YPAGHEHUS], C6OOUMbLE K
K8AOPAMHbBIM € NOMOUWBIO MONCOECTNBEHHBIX NPe0OPA308aHULL

*  peuwiams OpoOHO-UHElIHbIE YPABHEHUSL,

*  pewams npocmeriuiue UppayUOHAaIbHble YPAGHEeHUs 8UOA \/ f(x) =a, \/ fx) = \/ g(x),
*  pewams ypasHenus suoa X" = a,
*  pewams YPaGHEHUs CNOCOOOM PA3ZNIONCEHUSL HA MHONCUMENU U 3AMEHbl NEPEMEHHOT,

° UCNONIb306AMb  MEno0 uHmepeanos ons peutleHusd  yeavlx U ap06H0-pal4u0HClJZbelX
HepaeeHcme,

*  pewams IuUHelHble YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMU;

*  pewams HeCI0ACHbLE K8AOPAMHbBLE YPAGHEHUS C NAPAMEMPOM;

*  pewams HeCI0NCHbIE CUCMEMbL TUHEUHBIX YPAGHEHUIL C NAPAMEMPAMU;

*  pewams HECIONCHbLE YPAGHEHUS 8 YETblX YUCIAX.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTUX MPEAMETOB:

*  cocmaensamo u peuams JUHelHble U KeAOpamubvle YPAeHe s, YPAGHEHUS, K HUM C800suuecs,
cucmembl TUHEHbIX YPAGHEH UL, HEPABEHCE NPU PeuleHUU 3a0ad Opy2ux y4eOHblX npeoMemos,

*  GBINOJHAMb OYEHKY NPA8O0Nn0000Us pe3yIbmamos, NOLyHaemMblXx NPUu peuenul TUHelHblx u
K8AOPAMHbBIX YPAGHEHUU U CUCMEM JUHEUHbIX VPAGHEHUll U HEPABEeHCME NpU peueHuu 3a0ay
Opyeux yueOHvix npeomMemos;



*  8blOUPAMb COOMBEMCMEYIOWUE YPAGHEHUS, HEPABEHCMEA UL UX CUCHEMb O COCMABLEHUS
MamemamuyecKo Mooenu 3a0aHHOL PeanbHOl CUMYayuu Uiy NPUKIAOHOU 3a0a4u;

*  yMemb UHMEPNPemupo8amsv MNOJYUEHHbIN HpU peuleHUuUu YPAeHeHUs, HepaseHCmed Uulu
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeailbHOU CUmyayuu Ui npuKkIaoHol 3a0adu.

DOYyHKIUH

*  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, (DYHKYUS, 2pagux yHkyuu,
Ccnocoowl  3a0anusi (YHKYuu, apeymeHm u 3HaueHue @QYHKyuu, 001acmev onpeoeneHus u
MHOJICECmB0  3HAYEHUU  (QYHKYuu, Hymu  @QYHKYuU, NPOMeNCYymKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMYb QYHKYUU, YEMHOCMb/HEYEMHOCTNL DYHKYUU,

*  cmpoumsb  epaguxu JIUHEUHOL, K8aOpamuyHou @yHryuil, 0bpammol

NPONOPYUOHATLHOCIU, PYHKYUU 6uda: Y = a + x%, y=+x,y=3x,y = |x|;

*  Ha npumepe K8AOPAMUYHOU (YHKYUU, UCHONIb306aMb NPeoOpa306anus 2pagura @yHKyuu
y = f(x) ons nocmpoenus epapuros ¢pynxkyui y = af (kx + b) + c;

*  cocmasenamv YPAGHeHUs NPAMOU NO 3A0AHHBIM YCI0BUAM: NPOX0Oosawell uepes 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOWel Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

*  uccrnedogamsv GYHKYUIo no eé epaguxy;

*  HAXOOUMb MHOMNCECMB0 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K68aAOpamu4Ho QyHKyuu,

*  onepupoéamv  NOHAMUAMU:  NOCIEO08AMENbHOCMb,  ApUpMemuyeckas  npozpeccus,
2eoMempuyecKkas npoepeccusi;

*  pewiams 3a0a4u HA APUPMEMUYECKVIO U 2OMEMPULECKYI0 NPOSPECCUIO.

B noBceaHeBHOIi )KM3HU M TPU U3YYEeHHUH IPYTHX MPeEAMETOB:

*  WLIIOCMPUPOBAMb ¢ NOMOWbIO 2pAPUKA PeanvbHyl0 3A8UCUMOCHb UTU NPOYEecc No Ux
XapakmepucmuKkam,

*  UCNOIBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NpU peuleruu 3a0ad u3 opyeux
VueOHbIX NPeOMemos.

TexkcToBble 3a1aUn

*  Pewamv npocmovle u CLOJNCHbIE 3A0AYU PA3HLIX MUNOS, A MAKI’CE 3A0ayu NOBLIUEHHOU
mpyoHOCmu,

*  UCNONb308aMb pA3HLIE KPAMKUE 3ANUCU KAK MOOenu MeKCMO8 CLONCHbIX 3a0ay 0/s
nOCMpOeHUst ROUCKOBOL CXeMbl U peuleHus 3a0ay,

*  pazuuamv Mooeib meKcma u Mooelb peuleHus 3a0adu, KOHCmMpPYuposams K 0OHOU Mooenu
PeueHUst HEeCTIONHCHOU 3a0ayu pazuble MoOeau MmeKCma 3a0ayu;

*  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHuss 3a0ay (om mpebo8arus K YCi08Uo u om
VC08Usl K mpebo8anuio);

*  MOOenUupo8amsb paccylcoetus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

*  BbI0ENAMb IMANbL peUeHUs 3a0aiU U CO0EPIHCAHUE KAHCO020 IMand,

*  yMemb 8blOUPAMbL ONMUMALLHBIU MEeMOoO peueHUsl 3a0a4u U 0CO3HABAMb 8blO0p Memood,
paccmampusams pasiuitbie Memoobl, HAX00UMb PA3HblE PeuleHUs 3a0adl, eCiud 03MONCHO,

*  AHAIU3UPOBANL 3aMPYOHEHUs NPU PEUEeHUU 3A0ay,

*  BLINOAHAMb PA3IUYHBIE NPE0OPA308AHUSL NPEOTIONCEHHOU 3A0adU, KOHCMPYUPOBAmMb HO8ble
3a0a4u u3 OAHHOMU, 8 MOM Yucie 0opamuule;



*  UHMEPNpPemupo8amsb BbIYUCIUMENbHBIE Pe3yIbmamsl 6 3adaue, UCCIe008anmb NOJYUEHHOe
peuterue 3a0adu;

*  QHATUZUPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS. 08YX 00bEKmMo8 u
U3MeHeHUe UX XapaKmepucmux npu COBMeCmHOM 08UNCEHUU (CKOPOCMb, 8peMsl, PACCMOsIHUe) npu
peweHuy 3a0ay Ha O0BUdNCeHUe 08YX 00beKmo8 KAK 6 OOHOM, MAaK U 6 NPOMUBONOLONCHBIX
HaNpaenenusix;

*  uUCCned08amb BCEBOIMOIICHbIE CUMYAYUUu NpU pPeuleHuu 3a0ay Ha O08UdCeHue no peke,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

*  pewams pasHooOpazHvle 3a0ayl «HA YACImUY,

*  pewiams u 000CHOBHIEAMb CBOE peuleHUe 3a0ay (8blOensmb MAMeMamuyeckyro 0CHO8Y) Ha
HAX0JICOeHUe YaCmuy YUCIA U YUCIA N0 €20 YACMU HA OCHO8Ee KOHKPEMHO20 CMbLCIA Opoou,

*  0co3Hasamb U O0OBACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNO08, CEA3LIBAIOWUX MPU
geUUUHbL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE). BbLOCNAMb MU GEAUYUHbL U OMHOUEHUS.
MedHcOy HUMU, NPUMEHSIMb UX NpU peleHulu 3a0ad, KOHCMpYupoeamv CcOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS;

*  81a0emb OCHOBHLIMU MEMOOAMU PEUeHUS 3A0aY HA CMECU, CNIABbL, KOHYEHMPayuu,

*  pewams 3a0a¥u HA NPOYEHMbl, 8 MOM YUCIe, CILONCHble NPOYEHMbl C 0OOCHOBAHUEM,
UCNOIL3YS paA3HbIE CNOCOObL,

*  pewams ocudeckue 3a0a4 pasHbIMU CROCoOamMu, 8 Mmom qucie, ¢ 08yMs OIOKAMU U C Mpems
OIOKAMU OAHHBIX C NOMOWBIO MAOAUY,

*  pewams 3a0a4u NO KOMOUHAMOPUKE U Meopuu 8eposimHOCMell HA OCHO8e UCHOJIb308AHUS
UBYUEHHBIX MEMO008 U 0OOCHOBbIBAMb PeuleHUe,

*  pewams HeCNONCHbLE 3a0a4U NO MAMEMAMUYECKOl CIMamucmuKe;

*  061ademb OCHOBHLIMU MEMOOAMU PEeuleHUsl CIOJHCeMHbIX 3a0a4. apupmemuyeckutl,
aneebpauueckuil, nepebop BaApPUAHMOS, 2eOMempudecKull, epaguueckull, NPUMeHsIMb UX 6 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

*  gblOensAMb NPU peuleHuu 3a0ay XapaxKmepucmuKky paccCMampusaemol 8 3adave cumyayuu,
OMIUYUHbIE OM PealbHbIX (me, Om KOMOpPvlX abCmpasupos8anicy), KOHCMPYUPOBAmMb HOB8ble
cumyayuu ¢ Yy4émom Omux Xapakmepucmux, 6 UACWMHOCMU, NPU peuweHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams nI0OMHOCMb eUjeCmead;

*  pewamv U KOHCMPYUPOBAMb 3a0ayi HA OCHOBE PACCMOMPEHUS PEealbHbIX cumyayuil, 6
KOMOPbIX He mpedyemcs MOUHbLl bIYUCIUMETbHBIL Pe3yIbman;

° peutamo 3a0a4u Ha 0BUNCEHUE NO peKe, paccmampueas pasHble Cucnembl omecdema.

CraTuCTHKA M TeopHs BEPOSTHOCTEH

*  Onepuposamv nouwamuamu: cmojadouamslie U Kpy208ble OUASPAMMbL, MAOIUYbI OAHHDIX,
cpedHee apugmemuueckoe, mMeouanda, HaubOIbUlee U HAUMEHbULee 3HAYEHUs. BbIOOPKU, PA3MAX
8b100PKU, OUCnepcus U CManoapmuoe OMKIOHEeHUe, CIVYAUHAA USMEHYUBOCNb,

*  u3BIeKamv UHGOpMayUio, NPeOCMasieHHyio 8 mabIUYax, Ha OUASPaAMMAax, cpagurax;

s cocmasnsims madauysl, CMpoOUms OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

*  onepupoeamv NOHAMUAMU: (DAKMOPUATL YUCILA, NePeCMAHOBKU U COYEMAaHUs, MpeyoibHUK
Tackana;

*  NpUMEeHAmMb NPABUTIO NPOU3BEOCHUS NPU peUeHUU KOMOUHAMOPHBIX 3a0al,



*  onepupoeéamv  NOHAMUAMU:  CAVYAUHBIL — ONbIM,  CAYYAUHLLL — 6bIOOD,  UCHbIMAHUE,
aneMeHmapHoe ciyyaiinoe coovimue (Ucxoo), Kiaccuueckoe onpeoeieHue 8eposimHoCcmu
CYUALHO20 CODbIMUS, ONePaAyUY HAO CAYUAUHBIMU COOLIMUAMU,
*  npedcmasismov UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa,
*  pewiamsv 3a0auu HA BbIYUCIEHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYeCmed 6apUaHmos ¢
NOMOWbIO KOMOUHAMOPUKU.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:
*  u361eKamv, UHMEPNPEemuposams U npeodpas’oevieamv UHGOPMAYUIO, NPEeOCMABIEHHYIO 6
mabauyax, Ha OUAzPamMmax, spaguxax, ompaxcarowyio coUCmMea u XapaxKmepucmuKu peaibHblxX
npoyeccos u ANeHul;
*  onpedenamv CMaAmMUCMUYecKue  XapaKkmepucmuku  6b100poK no maobauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YelU peuleHus 3a0ayu;

° OYEeHUBAamb 6epPOAMHOCMb pedlbHblX cobbimuil u A61eHUlL.

COAEPKAHUE YYEBHOI'O ITPEIMETA

Conepxanue KypcoB MaTeMaTHKH 5—6 KiaccoB, anreOpsl M Treomerpuu 7-9 Kiaccos
00BbEIMHEHO KAaK B UCTOPHUECKHU CIOKMBILIUECS JIMHUY (YUCIIOBas, alredOpandeckas, reoMeTpudeckas,
(GbyHKIMOHATBHAS W Jp.), TaK U B OTHOCUTEIBHO HOBBIE (CTOXAcTUYECKas JHMHHUA, «peajbHas
MaTemaTukay). OTAeNbHO MPECTABICHBI JIUHUS CIOKETHBIX 3a/1a4, HCTOpUYECKasl TUHUS. DJIeMeHThI
TEOPHH MHOKECTB M MATEMaTHYE€CKOH JIOTHKH

Cornacio ®I'OC ocHOBHOro obmero oOpa3oBaHHs B Kypc MaTeMaTHKH BBEJIEH pazfell
«Jloruka», KOTOpBIM HE IpenaroJyiaracT JONOJHUTENIBHBIX 4YacOB Ha WM3YYEHHMM W BCTPAaMBAETCA B
pa3iauyHble TEMbl KypCOB MaTeMAaTUKHM M HMH(DOPMATUKHM M TpeABapseTcs O3HAKOMIIEHHEM C
AJIEMEHTaMU TEOPUH MHOXKECTB.

MHo:kecTBa U OTHOLICHUSI MKy HUMHU

MHOXeCTBO, Xapakmepucmuieckoe CEOUCHMBEO MHONMCECmEd, DIEMEHT MHOXKECTBA, nYCmoe,
KOHeuHoe, Oeckoneynoe muoodcecmso. [lonMHoXkecTBO. OTHOIIEHUE MPUHAUIEKHOCTH, BKIIOUEHHS,
paBeHCTBAa. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3a/JlaHUsSI MHOXECTB, PACNO3HABAHUE NOOMHONCECME U
9/1eMEHMO8 NOOMHOICECME C UCNOTIb308AHUEM KPY208 Diiiepa.

Onepanun HaJ MHOKECTBAMHU

[lepeceuenne U O0ObETUHEHUE MHOXKECTB. PasHocmb MHOJCECMS, OONOIHEHUE MHONCECHEA.
Hnmepnpemayus onepayuti Ha0 MHOXCECMBEAMU C NOMOWbIO Kpy208 Jiiiepa.

JJ1eMeHTBI JIOTUKH

Onpenenenre. YTBepKIeHUS. AKCHOMBI U TeopeMmbl. [lokazarenbcTBO. JloKa3aTenbCTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpIIpUMED.

BoickasbiBaHus

HcTHHHOCTD M JIOKHOCTH BBICKA3bIBaHUA. ClodicHble u npocmoie gvickaszviganus. Onepayuu
HAO BbICKA3LIBAHUAMU C UCNOIb30BAHUEM JIO2UYECKUX C6A30K. U, UlU, He. Ycroeuvie vickazvlaHus
(umnauxayuu).

Copepxxanue Kypca MaTeMaTHKH B 5—6 kJiaccax

HartypaJjbHble 4yncia 1 HYJIb

HarypanbHblii psijl YHcesl U ero CBOicTBa



HarypanpHOe YHCIO, MHOXECTBO HATypaJIbHBIX 4YHCENl M €ro CBOWCTBA, H300pakeHUE
HATypaJbHbIX YKMCEJ TOYKAMU HA YUCIOBOW MpsAMOW. Mcnonb30BaHME CBOWMCTB HATypaJbHBIX UYHCEII
MpY PEUICHUH 3a]1a4.

3anuch ¥ YTeHHE HATYPAJIbHBIX YUCe

Paznmuune mexay mudpoit u unciom. [lo3uninonHas 3amuch HaTypadbHOTO YHUCIA, TOMECTHOE
3Ha4YeHHE MHUQPBI, pa3psAabl M KJIACChl, COOTHOIICHHWE MEXIY JBYMS COCCIHHMH DPa3psSaHBIMU
€IVMHULIAMU, YTEHUE U 3aIIUCh HATYPAJIbHBIX YUCEIL.

OxkpyriieHue HATYPAJbHBIX YK CeJ

Heob6xoaumocTs okpyrienus. [IpaBuino okpyrieHus: HaTypajibHbIX YUCEN.

CpaBHeHHe HATYPAJIBHBIX YHCEJ, CPABHEHHUE ¢ YucJoM ()

[loHsiTHE O CpaBHEHHMM YHCEJ, CPABHEHHE HATYpaJbHBIX YHCENl APYr C APYrOM U C HYJIEM,
MareMaThyecKas 3alich CPaBHEHHH, CIIOCOOBI CPaBHEHHUS YHCEI.

JlelicTBMS ¢ HATYPAJbHBIMHM YHCJIAMM

CroxeHue W BBIYUTAHWE, KOMIIOHEHTHI CJIOKEHUSI W BBIYMTAHUS, CBSI3b MEXKIYy HUMHU,
HaxO0XJICHHE CYMMBI W Pa3HOCTH, U3MEHEHHE CYMMbl M Pa3HOCTH NPU HU3MEHEHHWU KOMIIOHEHTOB
CJIOJKEHHS ¥ BBIYMTAHUS.

YMHOXKEHUE U 1eJIEHNEe, KOMIIOHEHThl YMHOKEHUS U JICJICHUS, CBSI3b MEKy HUMHU, YMHOXKEHUE
U CJIO)KEHHE B CTOJIOUK, JIEJICHUE YTOJIKOM, IIPOBEPKA pe3yibTara ¢ IOMOIIbIO MPUKUIKA U 00PaTHOTO
JICHCTBHSL.

IlepemecTuTenbHbId U COoUYeTaTCIbHBIN 3aKOHBI CIIOKCHUS u

YMHOXEHHUS, paCIpeeIUTeIbHbIA 3aKOH YMHOKEHHSI OTHOCUTENBHO CIIOKEHUS, 000CHO8aHUE

aAn2opuUmMMOo8 8bINOJHEeHUs. apupmemuyeckux 0eucmeutl.

CreneHb ¢ HATYPaJbHBIM NOKa3aTeJIeM

3anuch yuciaa B BUAE CYMMBI Pa3psIHBIX CllaraeMbIX, TOPSIOK BBIMOJTHEHUS EUCTBHI B
BBIPOKECHHSX, COACPIKAIUX CTETICHb, BEIYMCIICHUE 3HAYCHUN BRIPAKECHUM, COACPIKAIIUX CTETICHb.

Yucii0BbIe BLIPAKEHUSA

UuciioBoe BBIpKEHUE U €T0 3HAYCHHE, MOPSI0K BBITIOTHEHUS JEeHCTBUM.

JlesieHHe ¢ 0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HAaTYPabHBIX YHCEl, CEOLCEA OeleHUs C OCIAMKOM.
[IpakTrueckue 3a7a4n Ha JIEJICHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH 1€JIUMOCTH

CBOWCTBO AETUMOCTH CyMMBI (pa3HocTH) Ha uucio. [Ipusnaku nenumoctH Ha 2, 3, 5, 9, 10.
Ilpuznaxu oenumocmu na 4, 6, 8, 11. Jokazamenbcmeo npuznakos oerumocmu. Pemenue
MPaKTUYECKUX 33Jlad C MPUMEHEHHWEM NPHU3HAKOB JeIUMOCTH. Pa3jioxkeHue 4ymcja HA NMPOCThIe
MHOKHTEIN

[TpocTeie u cocTaBHBIE YUCHA, peuemo Ipamocgena.

PaznoxkeHrne HaTypalbHOrO 4uCla HAa MHOXHTENHU, PA3JIOKEHUE HA MPOCThIE MHOMKUTEIM.
Konuuecmso oenumeneii uucna, aneopumm pasziofcenus Yucia Ha npocmvle MHONCUMENU, OCHOBHAS
meopema apughmemuxu.

AuiredpanyecKkue BbIpasKeHUs

Hcnons3oBanne OykB i 00O3HAUCHHS YHCEIN, BBIYMCICHHE 3HAUCHHS aIreOpandecKoro
BBIPQ)KEHUS, IMPHUMEHEHHE anreOpanyecKuX BBIPAKEHUH [UIs 3alUCH CBOMCTB apu(METHUECKUX
JeiicTBU, mpeobpa3zoBaHue anreOpandecKux BBIPaKECHUH.



JleJMTe/ 1M M KpaTHbIE

Jlenutenh M €ro CBOKCTBa, OOMIMIA JETUTENh ABYX W Ooyiee 4uCell, HauOONbIIMKA OOIIUH
JeTUTENb, B3aUMHO MPOCThIE YHCia, HaXOXKICHWE HanOosbliero oodmiero aenutens. KpatHoe u ero
CBOICTBa, o0IIee KpaTHOE JABYX U Oosiee 4uces, HauMeHbllee o0liee KpaTHOe, CLIOCOObI HaX0XKICHUS
HAaUMEHBIIETO 00IEero KPaTHOro.

Apodu

OO0ObIKHOBEHHbIE IPOOH

Hons, yactb, 1poOHOE 4Kcio, Apodb. J{poOHOE unco Kak pe3yiabTar AeneHus. [IpaBunbHble 1
HEIpaBUIIbHBIE IPOOU, CMEIIaHHAasA POOb (CMEIIaHHOE YHUCIIO).

3anuch HaTypajibHOIO YHUCIAa B BHUAE OpOOHM C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHUe
CMENIaHHOW IpoOU B HEMPABWIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobeii k odeMy 3HamMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue W BBIYMTAHHE OOBIKHOBEHHBIX IpoOel. YMHOXKEHHE U JelieHHe OOBIKHOBEHHBIX
Ipooei.

Apudmernueckue JeiCTBHUS CO CMEILIAHHBIMU JIPOOSIMHU.

Apudmernueckue 1eHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OelCmEU.

JecATHYHBIE APOOH

[lenass m apoOHast dYacTu JecaTUYHON npodm. IlpeoOpasoBanme necATHYHBIX ApoOeil B
oObIkHOBeHHBIE. CpaBHEHHE AECATHYHBIX apoOeil. CloKeHWe M BBIYUTAHHE JCCATUYHBIX APOOEH.
OxpyrieHue NecATUYHBIX ApoOel. YMHOXKEHHe W JAeNeHHE ACCITUYHBIX OpobOeil. [Ipeobpazosarnue
00bIKHOBEHHBIX Opobell 8 Decsimuutble Opodou. Koneunvie u beckoneunvle decsamuynvlie Opoou.

OTHoeHMe ABYX YHCe

Macmtab Ha miane u kapte. [Iponopuun. CBoiicTBa nponopuuii, MpUMeHEHUE NPONOPLUUNA U
OTHOILIEHUH IIPU PELIECHUH 3a/1a4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudmernueckoe IBYX uucen. M3o00paxeHue cpenHero apupMeTH4ecKoro JABYX
qucel Ha YHUCJIOBOM mpsMoil. PemeHue mpakTU4ecKuX 3aJad € NIPUMEHEHHEM CpPEIHETO
apu¢pmernueckoro. Cpednee apugpmemuyeckoe HeCKOIbKUX YUCE.

IIpoueHTHI

[TonsiTue mpoueHTa. BrluncneHre mpoLEHTOB OT YMcja M YUCHa MO0 M3BECTHOMY MPOICHTY,
BBIpaYKEHHE OTHOILEHUS B MPOIEHTaxX. PelieHne Heca0KHbIX TPAKTUUECKUX 3aau C MPOLIEHTaMHU.

JAnarpamMmbl

CronbuaTbie ¥ KpyroBble AUarpamMmel. M3Bieuenune nupopmanuu u3 guarpamm. Mzoopasicenue
ouazpamm no 4ucioguim oanHvim. PauimoHaJbHbIe Yucaa

[Tos10kuTEeIbHBIE U OTPULIATEIbHBIE YHCJIA

N3o0pakeHne yucen Ha 4YHCIOBOM (KoopawmHaTHOW) mpsimoit. CpaBHeHHE uucen. Momyib
qyciia, TeoMeTpUuYecKas HHTephperauus MoAyias uyuchaa. JIeHcTBUS € MONOXHUTEIbHBIMH U
OTpHULATEIBHBIMH YUCIIaMU. MHOXECTBO LIENBIX YUCEIL.

ITonsiTHe 0 pauMOHANBLHOM 4YHcae. [lepsuynoe npedcmagienue 0 MHOMCECMEE PAYUOHATLHBIX
yucen. JIeWcTBUA ¢ pallMOHAIBHBIMU YUCIIAMU.

Pelnenue TeKCTOBBIX 33124

EauHunbl u3MepeHuii: JUIMHBI, TUIOHIaa1d, 00bEMa, MacChl, Bp€MEHU, CKOPOCTU. 3aBUCUMOCTHU
MEXy €AMHUIIAMH U3MEPEHUs KaXKI0W BETMYMHBI. 3aBUCUMOCTH MEX1Y BETMUUHAMHU:

CKOpPOCTB, BpEMs, paCCTOAHUC, IPOU3BOJAUTCIILHOCTL, BPCMHI, pa60Ta; HC€Ha, KOJIMYCCTBO, CTOUMOCTb.



3anaum Ha Bce apudMeTHUECKHUE AeHCTBUS

Pemenne TEeKCTOBBIX 3amad apupMETHUYEeCKHM crocobom. Mcmonmb3oBaHue TaONHIl, CXeM,
YepTeXKEN, APYTUX CPEACTB MPEICTABICHUS TAHHBIX IIPU PELICHUH 3a1a4U.

3aiauyu HA AIBUKeHH e, Pad0Ty M MOKYNKHU

Pemrenne HecnoXHBIX 3a7ad Ha JBM)KEHHE B IPOTUBOIIOJIOKHBIX HANPABICHUSAX, B OJHOM
HaIlpaBJI€HUH, JBUKECHHUE IO PEKE M0 TEUEHUIO U MPOTUB TedyeHHs. PelieHne 3a7a4 Ha COBMECTHYIO
paboty. [IpumeHnenue apodeli mpu perieHu 3a/1ad.

3agaum HA YaCTH, 10JIM, TPOLEHTHI

Pemienue 3agau Ha HAXOXKIECHHME YACTH YKMCIIA U YKCIA O €ro 4yactu. PemeHue 3amad Ha
MPOLIEHTHI U A0au. [IpuMeHenne nponopuuii npy peleHny 3aaad.

Jlormueckue 3agaun

Pemenrie HECTOKHBIX JOTMUECKUX 3a7ad. Peuierue n02uyecKux 3a0ay ¢ nomouppio cpagos,
mabnuy.

OcHOBHBIE METO/IbI PellleHHsI TEKCTOBBIX 3a7a4: apuPMETHICCKH, TepeOop BapHAHTOB.

Hcropust MaTeMaTUKH

Ilossnenue yugp, Oyks, uepoenughos 6 npoyecce cuéma u pacnpeoeieHusi NPoOyKmos Hd
pesnem bnuscnem Bocmoke. Césazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemol cuucienus. Ilosenenue oecamuunou 3anucu 4ucei.

Pooicoenue u pazeumue apupmemuxu namypanonvix uyucen. HOK, HO/, npocmule uucia.

Pewemo Spamocghena.

llosenenue Hyna u ompuyamenvHvlX uuceil 8 mamemamuxe opesnocmu. Ponv Juoghanma.
TIouemy (—1)(—1) = +1?

Ipoou 6 Basunone, Ecunme, Pume. Omxpvimue OecsimuyHuvlx Opobeti. CmapuHhvie cucmembl
mep. [ecamuunvie Opobu u mempuueckas cucmema mep. Jl. Macnuykuii.

Copaepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax

Auredpa

Yucaa

PanuonanbHbIe yncIa

MHoxecTBO paluoHaNbHBIX uyHcend. CpaBHEHHME palMOHalbHBIX uucen. JleldcTBus c¢
panMoHAIBHBIMU YncIaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecsimuyHol Opoowvio.

HppanuoHajbHble YHCIA

[TonsiTve MppaMOHAIBHOTO uncia. Pacrio3HaBaHNE HPPALIMOHANIBHBIX yKcel. [Ipumepsl

J0Ka3aTCiIbCTB B anrere. I/IppaI_II/IOHaJ'IBHOCTB qucia \/E HpI/IMCHCHI/IC B TCOMCTpPHH.
CpaeﬁeHue uppayuoHaIbHblXx Yucel. Mnuoosicecmeo OeticmeumenbHbix yucell.

ToxnecTBeHHBbIEC IPE0OPa30BAHUA

Yucii0Bble 1 0yKBEHHbIEC BbIPAKEHUS

Belpaxxenue ¢ mnepeMeHHOW. 3HadeHue BbIpakeHHs. [loacTaHOBKAa BBIpaXKEHUH BMECTO
IIEPEMEHHBIX.

Henblie BeIpaeHus

CreneHb C HaTypalbHbIM TIOKa3areneM M e€¢ cBoicTBa. [IpeoOpazoBaHMs BBIpaKEHU,
COJIepKAILMX CTEIEHU C HATypaJIbHBIM II0KA3aTEIIEM.



OnunousneH, MHOTOWIEH. JIeHCTBUA ¢ OJHOYWIEHAMHU U MHOTOWICHAMH (CJI0KEHHE, BHIYMTaHUE,
yMHOXeHHE). DOpMYJITbl COKPALIEHHOTO YMHOXKEHHUS: pa3HOCTh KBAJIPaTOB, KBAJPAT CYMMBI 1
pasHoctu. Pa3nojkeHrne MHOroUIeHa Ha MHOYKUTENN: BEIHECEHHE O0IIEr0 MHOXKHUTEIS 32 CKOOKH,
2PYNNUPOBKA, NpUMeHeHue Gopmyn COKPAWEHHO20 ymuoxcenus. Keaopammuwiii

MPEXUIIeH, pa3lodHCeHUe KeaOpamHo20 mpéxuieHa Ha MHoxcumenu. [ podHO-pannoHaIbHbIe
BbIpaKeHUsI

Crenenb ¢ 1enbIM MoOKa3zareneM. [IpeobpazoBanue ApoOHO-TMHEHHBIX BHIPAKECHUI:
CIIO)KEHHE, YMHOXXEHHUE, NeJeHHe. Aneebpauueckas Opodw. JJonycmumvle 3HAUeHUs NEPEMEHHbIX 8
0pobHo-payuonanvuulx  evipadxcenusx. Coxpawenue — aneeopauueckux  Opobeu. Ilpusedenue
aneebpauueckux opobel Kk obwemy 3namenamento. Jleticmeus ¢ areedpauyeckumu Opoosmu.
Cll0JiCe e, 8blYUMAaHUe, YMHOJICEeHUe, OeleHUe, 80360eHUe 8 CIENeHb.

Ilpeobpazosanue svipasicenuil, cOOEPHCAuUX 3HaAK MOOYJIA.

KBaaparnbie kopHH

Apudmerndeckuii KBajpaTHbI KopeHb. IIpeoOpa3oBaHue BbIpaOKEHUH, COJAEPKAIINX
KBaJIpaTHbIE KOPHHU: YMHOXXEHUE, JeJIEHUE, BHIHECEHUE MHOXKHUTENS H3-TI0Jl 3HAaKa KOPHS, GHeceHue
MHOJCUmMeisi N0O 3HAK KOPHAL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PaBEHCTBO C MepeMeHHON.

YpaBHeHus

[TonsiTHe ypaBHEHUS U KOPHS YpaBHEHUS. [Ipedcmasienue 0 pasHOCUIbHOCU YPAGHEHULL.
Obaacmwb onpedenenus ypagrneHus (001acms 00Ny CIMUMbIX 3HAYEHULL NePeMeHHOLL).

JInHeiiHOe ypaBHeHHE U €r0 KOPHH

Pemienne nuHenHbIX ypaBHEHUU. Jlunetinoe ypasnenue ¢ napamempom. Koauuecmeo xopmeii
JIUHEUH020 ypasHeHus. PeueHue TuHeliHbIX YpagHeHUll ¢ napamempom.

KBaapaTHoe ypaBHeHHE H €r0 KOPHH

KBanpataele ypaBHeHUs. HemonHble KBajpaTHbie ypaBHEHUs. JIMCKPUMHUHAHT KBaJpaTHOTO
ypaBHeHHs. Dopmyrna KOpHEH KBaapaTHOTO ypaBHeHHA. [eopema Buema. Teopema, obpammas
meopeme Buema. PemnieHue KBaJpaTHBIX YpPaBHEHUH: HCIIONB30BaHUE (HOPMYIBI I HAXOXKIACHUS
KOpHEH, epagpuueckuti memoo peulenus, pasiodfceHue Ha MHONcUmeny, noooop KopHel ¢
ucnonv3osanuem meopemovl Buema. Konuuecmseo kopreii K6a0pamHo2o ypasHeHus 8 3a8UCUMOCHU OM
e2o ouckpumunanma. buxeaopamuule ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

JIpoGHO-panuoOHAJIbHBIE YPABHEHUS

Pemenne mnpocredmux JIpoOHO-TUHEWHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHaIbHbIX
VPAaHeHUIl.

Memoovl pewienus ypaeHneHuii. Memoovl PAGHOCUNbHLIX NPeoOdpaA306anull, Memoo 3aMeHbl
nepemeHnnou, epaguueckuti memoo. Hcnonvzosanue ce80UCME QYHKYUN Npu peueHuu YpaeHeHU.

IIpocmetiwue uppayuonanvhsie ypasrenus euoa +/ f (x) = a, \/ flx)= \/ g(x).

Vpasnenus suoa x™ = a. Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHME C ABYyMsI IEPEMEHHBIMU. JIMHEHHOE ypaBHEHUE C ByMsS NEepeMEHHBIMU. [Ipamas
Kax epaguueckas unmepnpemayus TUHENH020 YPAGHEHUS C 08YMs NePeMEHHbIMU.

IlonsiTue cucTeMbl ypaBHeHUM. PellieHne cucteMbl ypaBHEHUM.



MeTtoapl pelieHus] CUCTEM JHMHEWHBIX YPaBHEHUH C JBYMS TMEPEMEHHBIMU: cpaguuecKkutl
Memoo, MEeMoO CLOHCeHUsl, METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUIL C NAPAMEMPOM.

HepaBencrBa

UucnoBble HepaBeHcTBa. (CBOICTBA 4YHCIOBBIX HepaBeHCTB. lIpoBepka crpaBemIMBOCTH
HEPABEHCTB I1PH 33JaHHbBIX 3HAUEHUSAX [1€PEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Obnacme onpedenenus
HepaseHcmaa (001acmob 0ONYCMUMBIX 3HAYEHUL NePEeMEHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue Keaopamuvlx HepageHCcms:
UCNONBL306AHUE CBOUCME U 2pAPUKA K8AOPAMUUHOU (PYHKYUU, MEMOO UHMEPBAN08. 3aNUCh PEUEeHUs]
K8aO0pamHo20 HepageHCmaa.

Pewenue yenvix u 0pobHO-payuonanbHulX HEpAGeHCmME MemoooM UHMEPEAIOs.

CucremMbl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM IiepeMeHHOW. PemeHue cucteM HEpaBEHCTB C OAHOMU
MEPEMEHHON: JIMHEWHBIX, kgadpamubix. V300paxkeHue pemeHrs CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IIPSIMOM. 3aIllUCh PELIEHUS] CHCTEMbI HEPaBEHCTB.

DOyHKIUHA

HousiTne pyHKuuH

JlekapToBbI KOOpAMHATHI Ha IUIOCKOCTH. DOpMUPOBAaHUE MPEACTABICHUN O METapeIMETHOM
MOHATUU «KOOpAUHATh». CrocoObl 3afaHus (YHKUMN: aHAIMTUYECKUH, rpaduyeckuii, TaOIUYHbIH.
I'paduk Pynkuun. ITlpumepbl QyHKOHA, TOMy4aeMBIX B MPOIECCE WCCICAOBAHUS PA3THIHBIX
pealIbHBIX MPOILIECCOB U pelIeHus 3a1ad. 3HaueHue QpyHKuuu B Touke. CBoiicTBa (pyHKIMI: 00s1acTh
OIpeJIesIeHUs, MHOKECTBO 3HAUEHUH, HYJIU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YEMHOCb/HEUEMHOCMb,
IIPOMEXYTKH BO3pacTaHUsi M YyObIBaHMs, HauOojblllee M HauMeHbllee 3HaueHHs. VccinemoBaHue
¢byHkuuu no e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo gpynxyuu. Kycouno-3adannvie pynkyuu.

JIuneiinasi pyHKuMsA

CpoiicTBa U rpaguk JuHeHHOW (QyHKUMH. YTI0BOH Ko3(p¢duuueHT npsmoi. Pacrnonoxenue
rpaduka TMHEHHON (YHKIUHU B 3aBUCUMOCTU OT €€ YIJI0BOro KO3(QPUIMEHTa U CBOOOAHOIO 4JIECHA.
Haxooicoenue koagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCILOBUIM: NPOXOHCOEHUE NPAMOL
uepe3 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOACOEHUEe NPAMOLU uepe3 OAHHYI0 MOUKY U
napanieibHo OaHHOU NPSAMOUL.

Keaaparuunas gpyHkuus

CpoiictBa u rpaduk KBagpatuyHod ¢yHkuuu (mapabona). Ilocmpoenue 2paguka
Kkeaopamuunol @Qyukyuu no moukam. HaxoxneHue Hynel KBaapaTMUHOW (YHKIMH, MHOdHCECmsd
3HAUeHUl, NPOMEINCYMKOE 3HAKONOCMOSAHCMEA, NpoMeddcymkog monomonnocmu. OOpaTHas
NPONOPUHOHAIBLHOCTD

CaolicTBa QYyHKIIUN Y = S ['unepbomna.

I'pajpuku yuxkyun. IIpeobpazosanue epagurxa Gynkyuu y = f(x) 0na nocmpoenus
epaghuxoe pynxyuti euoa 'y = af (kx + b) + c.

. k
Ipaduru gynkyuity = a + ——,y = Vx,y = Vx,y = |x|.
Iocae10BATeILHOCTH H MPOTPECcCHH



Uucnosasg mociie1oBaTebHOCTh. [IpUMeEpbl YMCIOBBIX NOCHEAOBATEIBHOCTEN. beckoHeuHbIE
MOCIIeI0BAaTEeIbHOCTH. ApudMeTnueckas mnporpeccus u €€ cBoicTBa. I'eoMeTpuyeckasi Mporpeccusl.
Dopmyna obwezo uneHa u CyMMbl N NEPBbIX UIEHO8 apughmemuyeckou U 2eomMempuyecKol
npoepeccuil. Cxooawascsa 2eomempuyeckas NPpocpeccusl.

PemieHue TekCTOBBIX 33124

3anauu Ha Bce apudMeTHYecKue NeiCTBUSA

Pemennie TEeKCTOBBIX 3adau apudmeTHueckuMm crocobom. Mcnonp3oBaHue TaOiUI, CXeM,
YepTexken, APYruxX CPeACTB MPEACTABICHUS TaHHBIX MPU PEIICHUH 3aa4H.

3anaum HA IBUKEeHHUE, pa00Ty M MOKYNKH

AHanmM3 BO3MOXHBIX CHUTyallud B3aUMHOIO PAaCIOJIOKEHUS OOBEKTOB MpPHU HMX JBHXKECHUH,
COOTHOIIEHUSI 00BEMOB BBITIOJTHSAEMBIX padOT MIPU COBMECTHOM pabdoTe.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenne 3amau Ha HaXOXXKIEHHE YacTH YHCIa M YHCla MO ero yacTu. Pernenue 3amad Ha
MPOLICHTHI U A0, [IpruMeHeHne Tponopiuil mpy peleHn: 3a1ad.

Jlornueckue 3agauyu

Pemenune nmoruveckux 3amad. Peutenue nocuyeckux 3a0ay ¢ nomouvio epaghos, maoiuy.

OcHoBHbIE MeTOAbl pelIeHHsl TeKCTOBBLIX 3aaau: apudMeTHUECKHil, anredpanyecKui,
nepedbop BapuaHTOB. [lepsuunvie npedcmasieHus o0 Opyeux Memooax peuteHuss 3a0ay
(ceomempuueckue u epaguueckue memoost). CTATHCTUKA U TeOPHUs BEPOSITHOCTEH

CraTrucruka

TabnuuHoe W rpaduueckoe MPeACTaBICHUE TAHHBIX, CTONOYAThIE W KPYTrOBBIC JHATPAMMEI,
rpaduky, MPUMEHEHHE IuarpaMm MU TrpadukoB IS ONMUCAHUS 3aBUCHMOCTEH pEalbHBIX BEIMYUH,
u3BJIeYeHHe WHPOpMAlMKU W3 Talnuil, auarpaMM © rpaduxoB. OnucarenbHble CTAaTUCTUYECKUE
MOKa3aTeIN YUCIOBBIX HAOOPOB: cpelHee apuPMeTHUecKoe, Meduana, Haubosbllee U HaMEHbIee
3HaueHUs. Mephl paccenBaHUs: pa3Max, OUCHepcUs U CMaHoapmHoe OMKIOHEeHUe.

CrnydaiiHasi W3MEHYMBOCTh. V3MEHUMBOCTH Tpu U3MepeHusx. Pewarowue npasuia.
3axonomepHocmu 8 U3MEHYUBLIX BETUYUHAX.

Cayuaiinbie coObITHSI

CrnyualiHple ONBITBI  (PKCIIEPUMEHTBI), 3JEMEHTApHBIE ClydyallHble COOBITHSA (MCXOJIBI).
BepositHoct  aneMeHTapHbIX  coObITMH.  CoObITMSS B CIOy4yallHBIX ~ JKCIEPUMEHTaX |
OJIarOMPUSITCTBYIOIINE JJIEMEHTApHBIE COOBITHS. BeposTHOCTH cCiydailHbIX COOBITUNA. OTBITHI C
PaBHOBO3MOXKHBIMHU ~ DIIEMEHTApHBIMH  COOBITHsIMH. Kiaccuueckue BEpOSTHOCTHBIE OIBITHL  C
UCTOJb30BAHUEM MOHET, KYOUKOB. [Ipeocmaeénenue cobvimuii ¢ nomowplo ouazpamm Jirepa.
IIpomusononoocusvie cobvimus, obveouHenue u nepecedenue coowvimuil. Ilpasuno cnoocenus
sepossmuocmeti. Cnyuatinwiii 6v100op. [lpedcmasnenue sxcnepumenma 6 8ude oepesa. Heszasucumvie
coovimus. YmHoocenue eeposmuocmell He3agucumvix cobvimuil. Ilocnedosamenvuvie Hezasucumbvie
ucnvimanus. IlpencTaBieHne 0 HE3aBUCUMBIX COOBITHSIX B KU3HHU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, paxmopuan uucia. Couemanus u Yucio coYemanuli.
@Dopmyna uucna covemanuti. Tpeyeonvnux [lackans. Onvimsl ¢ OOILUWUM YUCTOM PABHOBOZMONCHBIX
I/1eMeHmMapHblX cobvimuil. Bvluucnenue eepoamuocmeti 8 Onblmax ¢ npuMeHeHuem KOMOUHAMOPHbIX
Gopmyn. Ucnoimanus Bepuynnu. Ycnex u neyoaua. Beposmmocmu cobvimuii 6 cepuu ucnvlmaHuil
bepuynnu.



Cnyuaiinsle geudUHbL
3nakomcmeo co CAy4auHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbLIX CYYAUHbIX
Mamemamuueckoe oorcudanue. Csoiicmea

eenuuun.  Pacnpedenenue  eeposmmuocmeil.

Mmamemamuyecko2o oxcuoanus. Ilowsmue o 3axone Oonvbuiux wucen. H3MepeHue 6ep0}zmyocmeﬁ.

HpuMeHeHue 3aKOHA OONbLUUX Yucel 6 coyuoJjiocuu, cmpaxoeanuu, 6 30pa600xpaHeHuu, obecneyenuu
bezonacrocmu HaceneHus 8 qp€36blqaﬁHblx cumyayusix.

TEMATHYECKOE IINTAHUPOBAHHUE

B ToM 4ucie
I'naBa Conep:xkanue maTtepuaja KosunyecTBO 4acoB KOJIUY€eCTBO
KOHTPOJIbHBIX padoT
7 kRiace
1 [ToBTOpEeHME Kypca MaTeMaTHKHU 6 4
KJacca
2 AnreOpanvecKkue BhIpaKeHUS 11 1
3 YpaBHEHUA C OJJHUM HEU3BECTHBIM 9 1
4 OnHoWwIeHbl 1 MHOTOYWIEHBI 24 1
5 Pasnoxenue MHOro4JeHOB Ha 19 1
MHOXUTCIN
6 Anrebpanveckue apodu 22 1
Jluneitnas pyHkuus u e€ rpapux 12 1
Cucremsl ABYX YpPaBHEHUI C ABYMsI 14 1
HEHU3BECTHBIMU
9 BBenenne B KOMOMHATOPUKY 7
10 IToBTOpenue kypca anreOpsl 7 Kiacca 14
O0mee KOJIMYECTBO YaCOB 136 7
8 kuace
[ToBTOpeHue Kypca anreOpsl 7 Kiacca 5
1 Hepasencrsa 20 1
2 [IpubnuxeHHbIe BBIYUCIECHUS 8
3 KBanparsble KopHU 13 1
4 KBaaparHble ypaBHEHHS 24 1
5 Kanparuunas ¢pyHkuus 12 1
6 KBaaparHble HEpaBEeHCTBA 11 1
7 [loBTOpeHue kypca anreOpsl § Kiacca 9
Oo01mee KOIUYECTBO YaCOB 102 5
9 kiacce
1 [ToBTOpenue kypca anreOpsl 8 Kinacc 8 1
2 Crenens ¢ pallMOHAIbHBIM 14 1
MOKa3aTejieM
3 CrenenHast GyHKIHUS 19 1
4 IIporpeccun 19 1
5 Crnyqaifapie COOBITHS 16 1




CiyyaliHble BEJIMYMHBI

13

MmuoxectBa. Jloruka 15
IToBTOpeHwue Kypca anredps 7-9 32
KJIaCCOB

Oo1ee KOTUYECTBO YACOB 136
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