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[Iporpamma  cocTaBieHa B  COOTBETCTBUM ¢  TpeOoBaHusmMu  DenepanbHOTO
rOCYy/IapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAApTa BTOPOrO MOKOJIEHHS OCHOBHOI'O OOLIEro
o0pa3oBaHus MO0 MaTEeMaTUKE:

— ®enepanbHoro 'ocynapcrBenHoro O6paszosatensHoro CtangapTa OCHOBHOTO 0OIIEro
oOpa3oBaHus (npuka3 MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu
ot 17 nexadps 2014 roma Nel1897);

— Hopwm ®enepanbaoro 3akona «O6 obpazoBanun B Poccuiickoit denepanmmny «273-D3
ot 29 nexadps 2012 rona;

— OcHoBHoIi O0pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus MBOY
«Ikoma Ne75»

— COopHUKa HOpPMaTHBHBIX JOKYMEHTOB. Maremaruka / [Iporpamma mnoaroroieHa
UHCTUTYTOM CTpaTerMyeckux wuccieqoBanuii B oOpazoBanun PAOQO. Hayunbie
pykoBoauTenu — wieH-koppecnonieHT PAOA. M. Konpgakos, akagemuk PAO JI. II.
Kesuna, CoctaBurens — E. C. CaBunoB./ M.: «IIpocsemenney, 2012;

— TlpumepHoil nmporpammsel 1o Kypcey anredpsl (7 — 9 kiacchbl), CO3JaHHON Ha OCHOBE
€MHON KOHLICTIIIUM TMPErNoJaBaHusi MaTeMaTUKU B CPEeIHEH IIKoje, pa3padoTaHHOU
A.I''Mep3nsakom, B.b.ITononckum, M.C. Axkupom, JI.A. HoMupOBCKHM, BKIFOUEHHBIX
B cuctemy «AnropuMmt ycrexa» (M.: Berrtana-I'pad, 2014) u o6ecnieuena YMK st
7-9-ro kiaccoB «Anrebpa — 7», «Anredpa — 8» u «Anredpa — 9»/ A.I'.Mep3isk,
B.b.Ilononckuit, M.C.Axup/M.: Benrana-I"pad, 2014.

Kypc anredper 7 — 9 knaccoB siBiisieTcsi 0a30BbIM JIJII MaTEeMaTHIECKOTO 00pa30BaHUS
U Pa3BUTHUS IIKOJIBHUKOB. AJre0panyeckue 3HaHUS HeOOXOIUMBI JIJIsl H3YYCHUSI T€OMETPUU
B 7 — 9 xnaccax, anreOpel U MaremaTudeckoro anaims3a B 10 — 11 kaccax, a Takxke
U3YYEHUS CMEXHBIX MUCHUIUIMH. [Ipr 3TOM YYUTHIBAIOTCS JAOMHUHUPYIOIIUE HACH MU
MIOJIOKEHUS TTPOTrpaMMBbl Pa3BUTHUS U (POPMHUPOBaHMS YHUBEPCAIBHBIX YUCOHBIX NCHUCTBUMI
JUIS. OCHOBHOT'O 00IIIeT0 00pa3oBaHusl, KOTOphIe o0ecreunBaroT (HOPMUPOBAHUE POCCUNCKON
IPOKIAHCKON HUIACHTUYHOCTH, KOMMYHHUKATHBHBIX KAaueCTB JIMYHOCTH U CIIOCOOCTBYIOT
(GbopMUPOBAHUIO KIIOUEBOM KOMIIETEHIINHU — YMEHUS YUUMbCAL.
1.Ilnanupyemble pe3yabTaThl
[Iporpamma  obGecneymBaeT  JOCTHIKEHHUS  CICAYIOIIMX  pPE3yJbTaTOB  OCBOCHUS
00pa3oBaTeILHOM IPOrpaMMEBI TT0 MAaTEMATHKE OCHOBHOTO 00IIEro 00pa3oBaHuUs:
JINYHOCTHBIE!
1) dopmupoBaHHEe OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaromuxcs K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYCHHUIO U
MTO3HAHUIO, BRIOOPY JaibHEHIEro oOpa3oBaHus Ha 0a3e OPUESHTUPOBKH B MUpPE PO ecCHu
1 TpodecCHOHATBHBIX NPEANOYTCHUH, OCO3HAHHOMY ITOCTPOCHHUIO HWHIWBHIYaIbHOU
00pa3oBaTeILHON TPACKTOPUH C YIETOM YCTONYMBHIX MIO3HABATECIILHBIX HHTEPECOB;
2) ¢opmupoBaHUE IIEIOCTHOTO MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH,
3) yMmeHue SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIHM B YCTHOW U NMHCHBMEHHOW peyH,
IMOHUMATh CMBIC] TIOCTABJICHHOW 3a/Ja4¥, BBICTpAaWBaTh apryMEHTAIUIO, IPHUBOJUTH
IIPUMEPHI U KOHTPIIPUMEPHI,
4) KPUTUYHOCTH MBINUICHUSA, YMEHHE paclo3HaBaTh JIOTHYSCKH  HEKOPPEKTHBIC
BBICKAQ3bIBaHMS, OTJIMYNTH TUIIOTE3Y OT (haKTa;
5) KpeaTHMBHOCTb MBIILICHHUS, WHHUIIMATUBY, HAXOAYUBOCTh, AKTUBHOCTH IIPH PEIICHHUH
anreOpanyecKuX ¥ TeOMETPUUICCKHX 3a/1aY;



6) yMeH1e KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT YUEOHON MaTeMaTUYECKON JIESITEIIbHOCTH;
/) cmocoOHOCTh K HMOIMOHAJIBLHOMY BOCIPHUSTHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajad,
PELLIEHUM, PACCYKICHUM;

MeranpeaMeTHble:

PeryasatuBubie YY /I

1. YMeHue caMOCTOSATEIBHO ONPEACIIAT IeJIU 00YyUCHUS, CTABUTh H (POPMYIIHPOBATH
HOBBIC 3aJla4Ml B yuyeOe M MO3HABATEIBHOU NEATEIbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI
CBOEH MO3HABATEIbLHOU JeaTebHOCTU. OOy4aIoOmUiCs CMOXKET:

® AHAIM3UPOBATh CYIICCTBYIOIIME U IUIAHUPOBAThH Oyayiiue o00pa3oBaTeIbHbIC
pEe3YIbTaTHI;

® UICHTUDUIIMPOBATH COOCTBEHHBIE TIPOOJIEMBI U OTIPE/ICIATh TIIaBHYIO TTPOOJIeMYy;

® BBIBUTaTh  BEPCHHM  PEHICHUS  NPOOJSeMBbl,  (OPMYIMpPOBATH  THIOTE3BI,
NPEIBOCXUIIATh KOHCUHBIN Pe3yJIbTaT;

® CTaBUTh 1IeJIb JICSITEJIBHOCTM HAa OCHOBE ONPEACICHHON MpoOJeMbl U
CYIIECTBYIOIIUX BO3MOXKHOCTEH;

e (opmyaupoBaTh Y4YcOHBIC 3aJlauyd KaK IIard JOCTHIXKCHUS TTOCTABJICHHOW IIEIH
NESATEITBHOCTH;

e 00OCHOBBIBaThH IICJICBBIC OPHUEHTHUPBI W TPHOPUTETHI CChUIKAMH Ha IIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAS JIOTUUECKYIO MOCIEA0BATEIFHOCTD I1aroB.

2. YMeHHE CaMOCTOSATEIbHO IUIAHUPOBATH IYTH JOCTMDKCHHS IIEJICH, B TOM 4YHCIIC
albTEpPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambosiee A(HPEKTUBHBIE CIOCOOBI pEIICHUS
y4eOHBIX U TTO3HABATENbHBIX 3a/1a4. O0y4aromuics CMOXKET:

® OmpenesaTh HeoOXOoAWMbIE JEUCTBHE(s)) B COOTBETCTBUM C Yy4eOHOH U
MO3HABATEIBHOM 3a7]a4eil U COCTABIISITH AJITOPUTM UX BBHITOJTHEHUS;

e 00OCHOBBIBATh W OCYIICCTBISATH BBIOOp Haubonee 3PPEKTUBHBIX CIOCOOOB
pelieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

® OMpenesaTh/HAXOIUTh, B TOM YHUCJE M3 MPEIJIOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHCHUST YICOHOM M MO3HABATEIIBHOM 3a/1a4H;

® BBLICTpaMBaTh KXU3HECHHbBIC IJIAHBI HA KPATKOCPOUHOE Oymyiiee (3asBISTH IEIEBbIC
OpUEHTHUPBI, CTaBUTh aJeKBaTHbIE UM 3aJaud M TMpeajaraTb JIEHCTBUSA, YKa3bplBas H
000CHOBBIBAS JIOTHYECKYIO MOCIIEA0BATENIBHOCTD IIaroB);

e BHIOMpAaTh W3 TMPEVIOKEHHBIX BAPUAHTOB M  CaMOCTOATEIBHO  HCKaTh
CpEeIICTBA/peCypChl I PEIICHUS 3aa4k/TOCTHKCHHUS TSI,

® COCTAaBJIATH IUIAH pEIIeHUs MpoOJeMbl (BBITIOJIHEHHUS] TPOEKTa, IPOBEICHUS
UCCIIEIOBAHUA);

® OmpeneNaTh IMOTEHIUAJIbHBIE 3aTPYAHCHUS TPU  PEIICHUH y4eOHOM U
MMO3HABATEILHOM 3a]]a4l ¥ HAXOIUTH CPEACTBA JIJIsl UX YCTPAHCHUS,

® OMHUCHIBATH CBOW OMBIT, OQOPMIISIA €ro I Mepeaadydl APYTHM JIIOASM B BHJE
TEXHOJIOTUHY PEIICHHS MPAKTHYECKUX 3a/1a4 OTMPE/IEICHHOTO KJIacca;

® IJIAHUPOBATh U KOPPEKTUPOBATH CBOI WHIWBUIYAIBHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOHM JCHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTamu,
OCYIICCTBIISITh KOHTPOJIb CBOEH JESITEIHHOCTH B TPOIECCe TOCTIKEHUS pPe3ysbTarta,
OMpeNeNATh CNOCOObl JIEUCTBUM B paMKaxX MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JEWUCTBUA B COOTBETCTBUU C W3MEHSIOWICHCA CUTyalHei.
OO0y4Jarommncs CMOXKET:



® OMpeAessiTh COBMECTHO C IEJaroroM U CBEPCTHUKAMHU KPUTEPUU TLIAHUPYEMBIX
PEe3yAbTATOB U KPUTEPUU OLICHKU CBOEH yueOHOU NEeATeIbHOCTH;

® CUCTEMaTU3UpOBaTh (B TOM 4HCIE BBIOMpaTh MNPUOPUTETHBIE) KPUTEPUU
IJIAHUPYEMBIX PE3YJIbTAaTOB U OLIEHKU CBOEH JIESITEIHHOCTH;

e OTOMpAaTh WHCTPYMEHTHI JJisl OIICHUBAHUS CBOEU JESATEIBHOCTH, OCYIIECTBIISIThH
CaMOKOHTPOJIb CBOEH AEATEILHOCTH B paMKax MPEISI0OKEHHBIX YCIOBUM U TPeOOBaHMUI;

® OIICHUBATh CBOIO JICSITCIBHOCTh, APTYMCHTHPYS TPUYUHBI JOCTIKCHUS WM
OTCYTCTBUS IJIAHUPYEMOT'O PE3YJIbTATA;

® HaXOJWTh JOCTAaTOYHBIC CPEJACTBA JJIA BBINOJHEHHUS YYeOHBIX JCHCTBUM B
M3MEHSIONIEHCS CUTYallud W/ WM TIPU OTCYTCTBHUM TUIAHUPYEMOTO pe3yJibTaTa,;

e paboTas MO CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIyIO ACATEILHOCTh Ha
OCHOBE aHajM3a MU3MCHEHUHN CUTyalluu JUIs TOJIyYeHHs 3aIlUIaHUPOBAHHBIX XapaKTEPUCTUK
OpOAYyKTa/pe3ybTara;

® YCTaHaBJIMBaTh CBsSI3b MEXAY TOJYYEHHBIMU XapaKTePUCTUKAMHU TMPOAYKTA U
XapaKTEePUCTUKAMU TPOIecca JEITeIIbHOCTH M MO 3aBEPUICHUU JIEITeIIHHOCTH Mpeaiarath
U3MEHEHHE XapaKTePUCTHK TIpoIecca [JIs TMOJY4YeHUs] YIYYIICHHBIX XapaKTePUCTHUK
POJIYKTa,

® CBEpsITh CBOM JICHCTBUSA C IEIBI0O U, P HEOOXOJAMMOCTH, UCHIPABISITH OIMIUOKHU
CaMOCTOSITEIIBHO.

4. YMeHue OIEHUBATh MPABWJIBHOCTH BBITIOJIHEHUS Y4EOHOU 3a1aun, COOCTBEHHBIC
BO3MOXXHOCTHU €€ perieHus. OOyqaromuiicss CMOXKET:

® OMpenessaTh KPUTEPUH TNPABWIBHOCTU (KOPPEKTHOCTH) BBIMIOJHEHUSI Y4eOHOM
3a/1auu;

® aHAJIM3UPOBATh u 000CHOBBIBATH pUMEHEHHE COOTBETCTBYIOIIETO
MHCTPYMEHTApHs JJIs BBITIOJIHEHUS Y4eOHOU 3a/1auu;

® CBOOOJHO TMOJH30BATHCSA BHIPAOOTAHHBIMU KPUTEPHUSIMU OIEHKH W CaMOOICHKH,
UCXOS U3 LIETN ¥ UMEIOIIUXCS CPEICTB, Pa3inyas pe3yyibTaT U CTIOCOOBI IEHCTBU;

® OIICHUBATh MPOJYKT CBOEH NEITEILHOCTH TO 3aJlaHHBIM W/WIM CAMOCTOSITEIHHO
OTIPEJICTICHHBIM KPUTEPHUSIM B COOTBETCTBHUU C IIENIBIO ICSITEIIbHOCTH;

e 00OCHOBBIBATh JIOCTHKMMOCTH II€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKHU
CBOMX BHYTPEHHUX PECYPCOB U IOCTYIMHBIX BHEUTHUX PECYPCOB;

e (UKCUpOBaTh W AaHAIM3UPOBATH JTUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pPE3yIBTaTOB.

5. Bnagenwme oOCHOBaMH CaMOKOHTPOJISI, CaMOOIICHKH, TPHHSTHS PEIICHUA W
OCYIIIECTBJICHHsI OCO3HAHHOTO BbIOOpa B yd4eOHON U mo3HaBaTedbHOU. OOydaromuiics
CMOXKET:

e HaOMIOMATh W AHAJTU3UPOBATH COOCTBEHHYIO Yy4YeOHYI0O M TO3HABaTEIbHYIO
NEATEeNbHOCTD U JIEATEIbHOCTD IPYTHX 00YyUYaroIInXcs B MPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTh peajbHbIiE W IUIAHUPYEMBIC  PE3ylbTaThl  WHIWBHIYATbHOU
o0pa3oBaTeIbHON IEATETLHOCTH U JIEJaTh BBIBOIHI;

® IPUHUMATH PEIICHNE B YYeOHON CUTYyaIli M HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSATEILHO OMPEEATh MPUINHBI CBOETO yCIieXa WX Heyclexa M HaXOIUTh
crocoObl BBIX0J1a U3 CUTYallMU HEYCIIeXa;

® PETPOCHEKTUBHO OMPENEIATh, KAKUe JECUCTBUS MO PEHICHUIO y4eOHOU 3aJauu WU
napaMeTpbl 3TUX JCHCTBUIM MPUBENM K TMOJYYEHUIO HMMEIOIIETOCs MPOJayKTa YueOHOM
NEeATEeNIbHOCTH;



® JIEMOHCTPUPOBATh MPUEMbI PETYIALNU NCUXOPU3UOIOTMYECKUX/ SMOIIMOHATIBHBIX
COCTOSIHUM i1 JOCTWXKeHUus HP(deKkTa yCHnokoeHUs (YCTpaHEHHMs SMOLMOHAIbHOU
HamnpsbKeHHOCTH), 3¢ @exTta BOCCTaHOBIECHHUS (OCiIa0eHUsT TPOSBICHUN YTOMIICHUSA),
s dekra akTuBU3aMH (MTOBBIICHUS ICUXO0(PU3UOJIOTMYECKON PEAKTUBHOCTH).

ITo3naBareabHbie YY ]|

1.YMenue onpenenarh MOHATHS, CO3/aBaTh 000OIEHUS, YCTaHABIUBATh aHAJIOTHH,
KJIacCUUIUPOBATh, CAMOCTOSATENIHO  BBIOMpATh  OCHOBAaHMS W  KPUTEPUM  JUIS
KJaccuuKaluy, yCTaHABIUBATh MPUYUHHO-CJICIACTBEHHBIC CBSI3M, CTPOUTH JIOTMYECKOE
paccyXJeHue, yMo3akioueHue (MHAYKTUBHOE, NEAYKTUBHOE, IO AaHAJOTUM) U JeiaTh
BbIBO/IbI. OOyyUaronuics CMOXKET:

® OoA0UpaTh CJOBa, COMOJYMHEHHBIE KJIIOUEBOMY CJIOBY, OIPEICISIONINE €ro
MPU3HAKU U CBOWCTBA,;

® BBICTpaMBaTh JIOTHYECKYIO IIEMOYKY, COCTOSIIIYI0O U3 KIIYEBOIO CJOBa U
COTIO/TYMHEHHBIX €MY CJIOB;

® BBIJICTSATH OOIMIMKM MPU3HAK JBYX WM HECKOJBKUX MPEIMETOB WM SIBICHUU U
OOBSICHSITh UX CXOJICTBO;

® 00BCAWHATH NPEJAMEThI W SIBJICHUS B TPYNIBI IO OMNpPECICHHBIM MpU3HAKAM,
CpaBHUBATh, KJIaCCUPUIIUPOBATH U 00001IaTh (PaKTHI U SIBJICHUS;

® BBIJICTISATD SABJICHUE W3 OOIIEr0 psjia IPYTUX SBJICHUM;

® OMpeAcisITh OO0CTOSTEIBCTBA, KOTOPHIC MPEAIISCCTBOBATN BO3HUKHOBEHUIO CBSI3U
MEXIy SIBICHUSIMHU, U3 ATUX OOCTOSTEIBCTB BBIICISITH OMpPEACISIONINe, CIIOCOOHBIE OBITh
MPUYMHON TaHHOTO SIBJICHUSI, BBISBIISATH PUYUHBI U CJIEJCTBUS SBJICHUM;

® CTPOHUTH PACCYXKIEHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM W OT
YACTHBIX SBJICHUN K OOITUM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXJICHHE HAa OCHOBE CPaBHEHMUsSI MPEIMETOB M SBJICHUM, BBIJCISAS MPU
9TOM OOIIHEe MPU3HAKH;

® U3yarath MOJYyYCHHYI0 MH(OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelracMoit
3a/1a4H;

® CaMOCTOATENIbHO yKa3blBaTh Ha WHGOPMALMIO, HYKIAIOIIYIOCS B TPOBEPKE,
IpeIarath U MPUMEHSTh CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH HH(POPMAITUH;

e BepOaM30BaTh YMOIMOHATIBLHOE BIIEUATIICHUE, OKA3aHHOE Ha HETO0 HCTOYHUKOM;

® OOBSACHITH SBICHUS, IPOIIECCH, CBSI3M W OTHOIICHHS, BBIABISIEMBbIE B XOJE
MO3HABATEILHONW ©  HWCCJIEAOBATENbCKONW  JEATENBHOCTH (MPUBOJUTH OOBSICHEHUE C
M3MeHEeHHEM (OPMBI MPEICTABICHUS; OOBICHATD, JETATU3UPYS WM 000011as; 0OBACHATD C
3aIaHHOM TOYKH 3pEHU);

® BLISBISITh U HA3bIBATh MPUYHHBI COOBITUSI, SBICHUS, B TOM YHUCJIE BO3MOXKHBIC
/Hanboniee BEPOSATHBIE TMPUYUHBI, BO3MOXKHBIC TOCICACTBUS 3aJaHHOW TPUYMHEI,
CaMOCTOSITEJIbHO OCYIIECTBIISISI TPUYMHHO-CIIEJICTBEHHBIN aHAIIN3;

e JeNaTh BBIBOJl Ha OCHOBE KPUTHMYECKOrO aHaldu3a pa3HbIX TOYEK 3pEHHUS,
MOATBEPKAAaTh BBIBOJ COOCTBEHHOW apryMeHTaluuend WIM CaMOCTOATENIbHO MOJYyYEHHBIMH
JTAHHBIMH.

2. YMeHue co3/aBarh, MPUMEHATh U MPEOOPa30BLIBATh 3HAKU U CUMBOJIBI, MOJICIH U

CXCMBbI I pCHICHUA y‘Ie6HI>IX H II03HAaBAaTCJIBbHbIX 3aJa4. O6yqa}0m1/1ﬁc;1 CMOXKCT:

e 0003HAYaTh CHUMBOJIOM M 3HAKOM npeameT n/unn SIBJICHHUC,
¢ OnpcaAcIATh JOIMYCCKHUEC CBA3KM MCXKAY IIPCAMETaMU /U SABJICHHUAMMU, 0003HAYaTh



JaHHBIE JTIOTUYECKUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;
® CO037aBaTh a0CTPAKTHBINA WU peaibHbII 00pa3 npeaMeTa 1/ Win SABJICHUS,

® CTPOUTH MOJIEJIB/CXEMY Ha OCHOBE YCJIOBHH 3a/1aud U/WIIK cIoco0a ee perieHus;

e co3JaBaTh BepOaJbHbIE, BEIIECTBEHHbIE W HWH(OPMAIMOHHBIE MOJEIH C
BBIJICJICHUEM CYUIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JUJIS OMPENEICHUs Croco0a pelieHus
3a7la4d B COOTBETCTBUU C CUTYyalUEH;

e 1peoO0pa3oBbIBaTh MOJEIU C ILIEJIbIO BBIABICHHS OOIIMX 3aKOHOB, OMPEAESISIONIUX
JTAHHYIO MPEIMETHYIO 00JIaCTh;

® [EPEBOJUTH CIIOKHYI0 TI0 COCTaBy (MHOTOAcleKkTHyi0) UHGOpMAIUIO U3
rpaduueckoro uiau (GOpMaTM30BAHHOTO (CUMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOWTH CXEMy, AQITOPUTM JEHCTBHUS, WCIPABISATh WJIA BOCCTAaHABIMBATH
HEU3BECTHBIA paHee aJIrOpUTM Ha OCHOBE MMEIOUIErocs 3HaHUs 00 00bEKTe, K KOTOPOMY
PUMEHSIETCS aTOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAJIM3UPOBATH/peICKCUPOBATh OIBIT pa3padOTKM U peaNu3aluu  y4eOHOro
NPOEKTa, HCCIEeIOBaHUSl (TEOPETHUECKOr0, IMIUPHUUYECKOr0) HAa OCHOBE MPEII0KEHHON
NpoOJIEMHOW CHUTyallud, TIOCTABICHHOW II€M W/WIM 3aJaHHBIX KPUTEPUEB OICHKU
pOJyKTa/pe3ybTara.

3.CwmbicnioBoe uteHue. OO0y4aronuncs CMOXKET:

® HAxXOJUTh B TEKCTe TpeOyemyro mHGOpMaIuio (B COOTBETCTBUU C LEISIMU CBOEH
TS TEIHLHOCTH );

® OpUEHTHUPOBATHCS B COJIEP)KAHHM TEKCTa, MOHUMATh IEIOCTHBIA CMBICI TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OMTUCAHHBIX B TEKCTE COOBITUM, SIBIICHUM, ITPOIIECCOB;

® DPE3IOMHUPOBATH IIABHYIO HJICIO TEKCTA;

KommyHukaTuBusie YV /|

1. YMeHrne  OpraHu3oBBIBaTH  Y4€OHOE  COTPYAHHUYECTBO UM COBMECTHYIO
NESTENBHOCTh C YYUTENEM M CBEPCTHUKAMH;, padoTaTh WHIWBHIYAJIbHO W B TpyMIe:
HaXOAUTh 0OIllee perieHrue U pas3peniatb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS MO3UIUN U
ydyeTa WHTEpecoB; (opmMynupoBaTh, apryMEHTHPOBAaTH M OTCTaMBaTh CBOE MHEHHE.
OOyJaronuncs CMOXKET:

— OIpEIENsATh BO3MOXKHBIE POJIU B COBMECTHOM AEATEIbHOCTH;

— UIpath OMPEACICHHYIO POJIb B COBMECTHOU JIESITENBHOCTH;

— NPUHUMAThH MO3ULHUI0 cOOECeHUKA, MOHUMAs MO3ULHUIO APYroro, pa3andyaTh B €ro
peun: MHEHHE (TOYKY 3PEHHs), TOKA3aTeIbCTBO (apryMeHThI), (aKThl; TUIIOTE3bl, aKCHOMEI,
TEOPUH;

— ONpEeNeNsATh CBOU JICUCTBUS W JIEUCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIN WIIU
MPENATCTBOBAIN MPOIYKTUBHON KOMMYHUKALINY;

— CTpPOUTHh TMO3WUTHUBHBIE OTHOILIECHHS B TIpollecc€ Y4YeOHOM U MO3HABaTEIbHOU
NEeATEeNbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3pPEHUS, B JUCKYCCUU
YMETh BBIJBUTaTh KOHTPAPryMEHTHI, Mepedpa3upoBaTb CBOIO MbICIb (BJIaJcHUE
MEXaHHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH



OIK1OOYHOCTh CBOET0 MHEHUS (€CITU OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— MpejuiaraTh albTEPHATUBHOE PEIICHUE B KOHPIUKTHON CUTYyallUH;
— BBIJEJATH OOUIYIO TOUKY 3pEHUS B TUCKYCCUU;
— JIOrOBapUBaThCsd O MpaBUJAX W BONpPOCax sl OOCYKIEHUS B COOTBETCTBUM C

MOCTAaBIICHHOW Nepe]l IPYIION 3aa4ueu;

— OpraHM30BBIBaTH y4eOHOE B3aUMOJEHCTBUE B Tpynne (ompenensTh OoO0IIue IeNH,

pacnpenensiTh poju, 10roBapUBATHCS APYT C APYTOM U T. 1.);

— YCTpaHATb B paMKax auajlora paspbiBbl B KOMMYHHKAIIWH, 06yCJIOBJ'I€HHBIe

HEMTOHUMAaHUEM/HETIPUSATUEM CO CTOPOHBI COOECeAHMKA 3ahaud, (POPMbI WIH COJAEP KAHMS
Jaora.

2. YMeHHe 0CO3HAaHHO HCIIOJIb30BaTh PCUCBLBIC CPCACTBA B COOTBCTCTBHUU C 3ajauci

KOMMYHUKAIIUN JId  BBIPAKCHUA CBOUX YYBCTB, MBICIIEH U HOTpC6HOCTCfI pIRIb: |

IIAHUPOBAHUA U PCryJIAINN CBOCH ACATCIIBHOCTH, BJIaJCHHUC YCTHOﬁ 1 NHUCbMEHHOU PCYbHO,

MOHOJIOTUYECKON KOHTEKCTHOM peubto. OOy4aronIuiicss CMOXET:

OoTOMpaTh U UCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B MPOLIECCe KOMMYHUKALIMK C APYTUMHU
JObMU (IMAJIOT B Mape, B Majoi rpynre u T. 11.);

NPEJICTABIATh B YCTHOM WJIM MUCbMEHHOW (opMe pa3BepHYTHINA IJIaH COOCTBEHHOMU
NEeATEIbHOCTH;

coOMI0IaTh HOPMBI MYOJIMYHOM peud, perjJaMeHT B MOHOJIOT€ U JUCKYCCUU B
COOTBETCTBUM C KOMMYHUKATUBHOW 3aJ1a4eil;

BBICKa3bIBaTh 1 OOOCHOBBIBATh MHEHHE (CYXKIEHUE) U 3allpalliiBaTh MHEHUE MTapTHEPa
B PaMKax Juajora;

NPUHUMATH PEUICHUE B XOJI€ AUAJIOTa U COTJIACOBBIBAThH €r0 C COOECETHUKOM;
UCIIOJIb30BaTh BepOajbHBIE CPEACTBa (CpeACTBa JIOTHUECKOW CBSA3M) ISl BbIAEIICHUSA
CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUIICHHUS;

UCIIONIb30BaTh ~ HEBEepOAJbHBIE  CpPEJACTBA WM  HAIJISIAHBIE — MaTepualbl,
MOJICOTOBJICHHBIE/OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

JeJ1aTh OLUEHOYHBIA BBIBOJ O JOCTHXKEHUM LIEIM KOMMYHHKAIIMM HENOCPEICTBEHHO
MOCJIe 3aBEePIEHNS KOMMYHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBATH €TO.

3.®opMupoBaHWE U PA3BUTHE KOMIIETEHTHOCTH B  OOJACTH  MCIOJIB30BAHMS
nH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (manee — WKT). OOGyuaromuiics
CMOXKET:

[[eJICHANPaBIEHHO HWCKaTh W HUCIOJIb30BaTh  WH(GOPMAIIMOHHBIE  PECYPCHI,
HEOOXOIUMBIE NJIsi PEIICHUS YYeOHBIX W MPAKTUYECKUX 3a/7ad C IMOMOIIBIO CPENICTB
UKT;

BBIOWPATh, CTPOWTH M WCIOJIB30BaTh AJEKBATHYIO WH(GOPMAIMOHHYIO MOJETh IS
nepeadyd CBOUX MBICIEH CPEeICTBAMH E€CTECTBEHHBIX M (DOPMANBHBIX S3BIKOB B
COOTBETCTBUH C YCIIOBUSIMU KOMMYHHUKAIINY;

BBLICNIATh MH(POPMAIIMOHHBIN aCMeKT 3aJla4y, OMepUpOBaTh JAaHHBIMH, HCTIOIb30BATh
MO/IEJIb PEUICHUS 3a/1a4H;

WCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMU (BKJIIOYAsh BBIOOpP aJIEKBATHBIX 3ajaye
MHCTPYMEHTAJIbHBIX MPOrPaMMHO-ANIMAPATHBIX CPEACTB U CEPBUCOB) ISl PEIICHUS
MHQOPMAIIMOHHBIX W KOMMYHHMKAllMOHHBIX Y4€OHBIX 3aJady, B TOM YHCIIE:
BBIYUCJICHUE, HANUCaHWE MHCEM, COYMHEHUM, JIOKIaI0B, pedeparoB, co3aaHue
MpEe3EHTalu 1 Jp.;

HCIIOIb30BaTh UH()OPMALIUIO C YUETOM 3TUUECKUX U IIPABOBBIX HOPM;



co3aaBaTh UH(POPMALIMOHHBIE PECYPCHI Pa3HOTO TUIA U JJI PA3HBIX ayAUTOPHUH, COOII0IATh
MH(OPMAIMOHHYIO TUTUEHY U MTpaBuja MH(OPMAIIMOHHON 0€30MacHOCTH.

IIpeamerHbIe
BoinyckHMK (17151 MCIIOJIB30BAHUS B IOBCEHEBHOM "KU3HU U o0ecnevyeHu sl
BO3MO’KHOCTH YCIECIIHOI'0 MPOJOJ/IKEHUsI 00pa30BaHUA HA 0230BOM YPOBHE) HAYUYHUTCSH:
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATUHYECKOI JIOTUKH

e OnepupoBaTbh Ha 0a30BOM YPOBHE MOHSTHUSIMU: MHOKECTBO, DJIEMEHT MHOXKECTBA,
MOJAMHOYECTBO, TPUHAJICKHOCTD;

® 33/1aBaTh MHOXECTBA MEPEUHUCICHUEM UX DJIEMEHTOB,;

® HaXOJWUTh NIepecedeHre, 00beAMHEHNE, TOMHOKECTBO B MPOCTEHIITUX CUTYAITUX;

® [PUBOJUTH NMPUMEPHI U KOHTPIIPUMEPHI JJISI TOATBEPIKICHHUS CBOUX BbICKA3bIBAHMIA.
B noBceaHeBHOIM KU3HU M NIPU U3YYEHUHU IPYTUX NMPeIMETOB:

® HCIIOJB30BaTh rpaduuecKkoe MPEICTABICHUE MHOXKECTB ISl ONMUCAHUS PEabHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 3a/1a4 APYTUX YUCOHBIX TPEAMETOB.
Yucaa

e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSMH: HATYPAIHHOE YHCIIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHAasT ApOOb, JeCATHYHAs JpoOb, CMEINIaHHas ApoOb, pallMOHAIBLHOE YHUCIIO,
apudMeTHUCCKUN KBaJpaTHBIN KOPEHB;

® UCIIOJB30BaTh CBOWCTBA 4YHCEI W TMpaBWia JCUCTBUUW TMPU BBITIOJHCHUHU
BBIUMCJICHUM;

® CHOJIb30BaTh NpHU3HAKK JAeauMoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCIICHUH 1 PELICHUU HECIIOKHBIX 3a/1a4;

®  BBINOJIHATH OKPYTJICHHUE PAIlMOHATIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

® OILICHMBATh 3HAYEHUE KBAAPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1[EJIOT0 YNUCIIA;

® pacrno3HaBaTh pallMOHAIBHBIC U UPPALTUOHAIILHBIC YUCTIA;

® CpaBHHUBATh YUCIIA.
B noBce1HeBHOI KMU3HU M IPHU U3YYEHHH APYTUX MPEAMETOB:

® OLICHUBATH PE3YJbTAThl BEBIYUCICHUN TPU PEUICHUH TPAKTUUYECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHHUE YUCEI B pEAIbHBIX CUTYaLIUSX;

® COCTaBJISITh YMCJIOBBIE BBIPAKECHUS MPU PEIICHUM MPAKTUUYECKUX 3a/1a4 U 3aj7a4 U3
IPYTUX y4E€OHBIX PEIMETOB.
To:kaecTBeHHbIE IPe0OPA30BAHMS

e BpInoaHATH HECIOXKHBIE MPEOOPa30BaHUA IJI1 BBIUUCICHUS 3HAYCHHM YHMCIOBBIX
BBIPQKCHUH, COJIEp)KAIIMX CTENEHU C HATypaJbHBIM IIOKa3aTeleM, CTENEHU C IEJIbIM
OTPUIATEIIbHBIM TTOKA3aTeJIEM;

e BHINIOJHATH HECJIOXKHBIC TIPEoOpa30BaHUS IENIBIX BBIPAKEHUM: PACKpPHIBATh
CKOOKHM, IPUBOJINTH TIOJIOOHBIC ClIaracMbic;

® HCIIOJBH30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOXKCHHS (KBajapaT CyMMBI, KBajpaT
Pa3HOCTH, PA3HOCTh KBAIPATOB) JJIsI YIPOIICHUS BEIYMCICHUM 3HAYCHUN BBIPAKEHUM;

e BBHINIOJHATH HECIOXKHBIC MPeoOpa3oBaHMs JIPOOHO-TMHEHHBIX BBIPAXKECHUH M
BBIPQKECHUH C KBaIPATHBIMU KOPHSIMH.
B noBcexHeBHOI KM3HU M IPHU U3YUYEHHH APYTUX MPEAMETOB:

® [IOHMMAaTh CMBIC]I 3alIMCH YKCJIa B CTAHAAPTHOM BH/JIC;

e OIepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aMMUCh YHCIIay.
YpaBHeHUs1 1 HEPaBEeHCTBA



e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSIMU: PABEHCTBO, YHUCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPAaBHECHUS, PEIICHUE YPABHEHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTRO,
pelieHre HEpaBeHCTRA,;

® TIPOBEPSTH CIPABEIIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiaTh JIMHEWHBIE HEPABEHCTBA W HECI0XKHBIE HEPABEHCTBA, CBOJAIIUECS K
JIMHEHUHBIM;

® pelaTh CUCTEMBI HECTIOKHBIX JTUHEHHBIX YpaBHECHUHN, HEPABEHCTB,;

® TIPOBEPSTH, ABJISCTCS JIU JAaHHOE YHUCIIO PEIICHUEM YpaBHEHHUsI (HEPABEHCTBA);

® pemiaTh KBaJpaTHbIC YpaBHEHUS 10 GOpMyJie KOPHEH KBaJIpaTHOTO YPaBHEHUS;

e u300paxaTh PEIICHUSI HEPABEHCTB U UX CUCTEM Ha YHCJIOBOM MPSMOM.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPeIMETOB:

® COCTaBJISITh U peIllaTh JUHEHHBIC YPAaBHEHUS MIPU PEIICHUU 3a/1a4, BOSHUKAIOIIUX B
JPYTUX y4eOHBIX MpeIMeTax.

DOyHKUUHA

e Haxonuth 3HaueHue GyHKIMHU N0 33JJaHHOMY 3HAYCHUIO apTyMEHTa;

® HaxOJIUTh 3HAUCHUE apPTYMEHTA M0 33JITaHHOMY 3HAUYCHHIO (DYHKIIUU B HECIOXKHBIX
CUTYaIUsX;

® ONpENCNATh TMOJOKEHHE TOYKH IO €€ KOOpJMHATaM, KOOPAWHATHI TOYKU IO €e
MOJIOKEHUIO HAa KOOPJAMHATHOM TIOCKOCTH;

e 10 TpaduKy HAXOAUTHh OOJACTh OIpENSTCHUs, MHOXECTBO 3HAYCHUM, HYJU
(GYHKIIMK, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHuss M yObIBaHUA,
HauOOoJbIIIee U HAMMEHbIIIEe 3HAUCHUs (PYyHKIUU;

e cTpouTh rpaduk TuHEHHON PYHKIINU;

® T[pOBEpATh, SBISETCS JIM JAaHHBIA Tpaduk rTpadukoMm 3amaHHON GYHKIUU
(JTMHEWHOM, KBaipaTUYHON, 0OpAaTHON MPOTIOPIIMOHAIBHOCTH);

® OmpeAeNiaTh NMPUONMKEHHbIE 3HAUYCHUS KOOPAMHAT TOYKH NepeceueHus rpadukoB
dynKImi;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  MOHSATUSAMH:  IIOCJIEIOBATEIHHOCTD,
apu@MeTHIecKas mporpeccusi, reoMeTpuiecKas Iporpeccus;

e pemaTrh 3aJa4d Ha TPOTPECCUU, B KOTOPHIX OTBET MOXKET OBbITh MOJIy4YeH
HEIMOCPEICTBEHHBIM TOJICYETOM 0€3 MpUMEHEHHS (POPMYIL.

B noBceHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

® JCTONB30BaTh rpadKH PeaqbHBIX MPOIECCOB M 3aBUCUMOCTEH ISl ONPEACICHUS
WX CBOHCTB (HAWOOJbIIME W HAWNMEHBIIUE 3HAYCHHUSA, TPOMEKYTKH BO3pACTAaHUS U
yOBIBaHMSI, 00JIACTH MTOJIOKUTEIBHBIX H OTPUIATEIILHBIX 3HAYCHHUH U T.11.);

® JCTOJB30BAaTh CBOMCTBA JIMHEWHOW (PYHKIIMU ¥ €€ rpaduK MpH PEIICHUH 3a/1a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB.

CratucTuka U TeOpHs BepPOSITHOCTE

e lMeTb mpeACTaBICHHE O CTAaTUCTUYECKUX XapaAKTEPUCTHKAX, BEPOSTHOCTU
CIIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemaTh IOpocTeiiire  KOMOWHATOPHBIE  3aJa4d  METOJOM  MOPSIMOTO U
OpraHHW30BaHHOIO Mepedopa;

® [IpEACTaBIATH JIaHHBIC B BUE TAOJHII, AHarpaMm, rpaduKkos;

® yyTaTh MH(OpPMAILIKIO, IPEJACTABICHHYIO B BUJI€ TaOJIUIIbI, JUArpaMMbl, Tpaduka;

® ONpEeeiATh OCHOBHBIE CTATUCTUYECKHUE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

® OIICHUBATH BEPOSITHOCTH COOBITUS B MPOCTEUIIINX CIydasix;



® UMETh MPEJICTABICHUE O POJIM 3aKOHA OOJBIINX YUCENI B MACCOBBIX SIBICHUSX.
B noBceqHeBHOM KM3HU M TP U3yYeHHUH APYTHUX NPeIMETOB:

® OIICHUBATH KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

® UMETh MPEACTABICHUE O POJIM TMPAKTUYECKH JTOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI;

® CpaBHHMBATh OCHOBHBIC CTATUCTUUYCCKHE XaPAaKTECPUCTHKH, TIOJYyYCHHBIC B
MpoIliecce pelieHus MPUKIAIHON 3a1auu, U3yYCHUS PEaTbHOTO SIBJICHUS;

® OIICHUBATh BEPOATHOCTH PEATLHBIX COOBITUN U SBJICHUN B HECJIOKHBIX CUTYAITUSX.
TexcToBbBIE 3a7a4H

e PemaTth HECIIOXKHBIC CIOKETHBIC 3a/1a4d Pa3HBIX THIIOB HAa BCE apU(METHUECKHE
JICHCTBUSL;

® CTPOUTH MOJICIbh YCJIOBHS 3amadyd (B BHJE TaOJMIBI, CXEMbI, PUCYHKA WA
ypaBHEHMSI ), B KOTOPOH JaHbI 3HAYCHUS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIUYWH, C IICIIBIO
MOMCKA PEIICHUs 3a]1auu;

® OCYIIECTBJISITh CHOCOO TMOWMCKA PEIICHUS 3ajlaud, B KOTOPOM pacCyXIAcHUE
CTPOUTCS OT YCJIOBUS K TpeOOBAHUIO UK OT TPeOOBAaHUS K YCIOBHIO;

® COCTaBJISITH IUIaH PEIICHUS 3a]1auu;

®  BBIJICIATH ATAIBI PEIICHUS 3a1a9H;

® UHTCPIPETUPOBATh BBIYMCIWTEIBHBIC pPE3yJbTaThl B 3agaye, HCCIIEI0BaTh
MOJIYYEHHOE PEIICHUE 3a/1auu;

® 3HATh pa3IMuUe CKOpOCTEeH OOBEKTa B CTOSIYEH BOJIE, NMPOTUB TEUCHUS] MU TI0
TEUCHUIO PEKHU;

e pemraTh 3aJla4d Ha HaXOKJICHUE YaCTH YKCJIa U YUCIIa 0 €ro 4acTH;

e pemiaTh 3aJayd  pa3HBIX THUMOB (HAa paboTy, Ha TOKYIKH, Ha JBHXXCHHUE),
CBSI3BIBAIOIINX TPH BEJIMUMHBI, BBIACIATH OTH BEIMUYUHBI U OTHOIICHUS MEXTy HUMU;

® HaxOJUTh MPOIICHT OT YKCJIA, YUCIIO IO MPOIEHTY OT HEero, HAXOAUTh MPOIICHTHOE
CHWDKEHHE WJIM MPOIIEHTHOE MOBBIINIEHNE BETMYNHBL;

® pemIaTh HECIOXKHBIC JJOTUYECKUE 3a/1a9l METOJIOM PACCYKICHUH.
B noBceaHeBHOM KU3HU M TIPU U3YYEHUH APYTUX NMPeIMeETOB:

® BBIJBUTATh THIIOTE3bl O BO3MOKHBIX IMPEEIbHBIX 3HAYCHUSX MCKOMBIX B 3ajaue
BEJINYUH (Je1aTh IPUKUIIKY ).
BhInyCKHMK MOJYYHT BO3MOKHOCTh HAYUYHTHCA -
(a1 obecreyeHUs BOBMOKHOCTH YCTIEITHOTO MPO0KeHUs 00pa30BaHusI HA 0a30BOM
YPOBHe)
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOI JJOTUKH

o  Onepuposamv NOHAMUAMU: ONpeoejieHue, meopema, aKCUuomd, MHONCeCmao,
XapaxmepucmuKku MHONCECMEA, dJIeMeHm MHONCecmad, nycmoe, KoHeuHoe U OecKOHeuHoe
MHOHCECMB0, NOOMHONICECMBO, NPUHAONEHCHOCHb, BKIIOUEHUE, DABCHCIBO MHONCECME,

®  U300paAdCAMb MHOJICECTNEA U OMHOULEHUE MHONCECME C NOMOWbIO KpY208 Diiiepa,

® onpeodenamb NPUHAONEHCHOCMb  INEMEHMA MHONCecmsy, O00beOUuHeHur U
nepeceyeHur0 MHONCEeCme,

®  3a0a8amb MHONCECMBO C NOMOWDIO NEPEeYUCIeHUSl DJIeMEHMO8, CLOBECHO2O
ONUCAHUSL,

® onepuposamv  NOHAMUAMU:  BbICKA3LIBAHUE,  UCMUHHOCMbL U JOHCHOCHDb
BbICKA3bIBAHUS, OMPUYAHUE BbICKA3BLIBAHUL, ONepayull HAO BbICKA3bIBAHUAMU. U, UIU, He,
VCII0BHbIE BbICKA3BIBAHUS (UMNAUKAYUL),



® cmpoums 8bICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIGAHULL.
B noBceqHeBHON KM3HU M NIPHU U3YyYeHUH JAPYTUX MPEIMETOB:

® cmpoums Yenoyku yMo3axKatoyeHUull Ha 0CHO8E UCNOIb308AHUS NPABUIL IOCUKU,

®  UCNONBL308AMb MHOMCECMBA, ONepayuu ¢ MHOMCeCmeamuy, ux zpaguueckoe
npedcmaenenue 071 ONUCAHUS PealbHbIX NPOYECCO8 U SIeHU.
Yucaa

o  Onepuposamv NOHAMUAMU. MHONCECMEO HAMYPALbHBIX HUCEN, MHONCECMBO
Yenvlx wucel, MHONCeCM80 PAYUOHANILHLIX YUCel, UPPAYUOHANbHOe YUCTO, K8aOpammbulil
KOpEHb, MHOMCECmEo  OeuUCmEUMENIbHbIX — YUCell, 2eoMempuyecKas UHMepnpemayusl
HamypanbHblX, YeaslX, payuoOHAIbHbIX, 0eUCMEUMENbHbIX YUCE,

®  NIOHUMAamb U OOBACHAMb CMbICI NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCIA,

®  GbINOJIHAMDb GLIYUCTEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOE DAYUOHANbHBIX
8bIYUCTICHULL,

®  BbINOJIHAMb OKpY2leHUe PAYUOHATILHBIX YUCE C 3A0AHHOU MOYHOCTbIO;

® CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHbIE YUCA,

®  NpPeoCcmasimeb PAYUOHAIbHOE YUCIO 8 BUOEe OeCAMUYHOU OpoOU

®  Ynopsaoouusams Yucid, 3anUcanHble 8 gude 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuienuu 3a0ay.
B noBceqHeBHON KM3HU M TPH W3yYE€HHHU APYTHX NMPeIMETOB:

®  NpUMEHAMb Npasuia NPUOIUINCEHHLIX BbIYUCIEHUL NPU peuleHUUu NPaKmuyeckux
3a0a4 u peuwteHuU 3a0ay Opyaux y4eoHvix npeomMemos;

®  GLINOJIHAMb CPABHEHUE pPe3VNbMAmo8 BbIYUCIeHUL NPU peleHUU NpaKmuiecKux
3a0ay, 8 Mom yucjie npubIUHNCEHHBIX BbIYUCTIEHULL

® cocmasnamv U OYEHUBAMb YUCIOBbLE BbIPANCEHUS. NPU PeuleHUU NPaKmuidecKux
3a0a4 U 3a0ay U3 Opyeux y4eOHulX npeomemos,

® 3anuckleamv U  OKPYeISiMb  YUCIOBble  3HAYEHUS PeaibHblX  GeIUYUH  C
UCNONIL30BAHUEM DAZHBIX CUCEM U3MEPEHUS.
ToxaecTBeHHBIE IPe00pa3oBaHNS

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPAIbHbIM HOKa3amenem, CmeneHu C
yenvlmM ompuyamenbHblM NOKa3amenem;

®  GLINOJHAMb NPeodPA306aAHUSA UYENbIX BbIPANCEHUN. Oelicmeusi ¢ O0O0HOYIeHAMU
(cnooicenue, gbluumanue, YMHOMCeHUeE), OeliCMBUsL C MHO2OUJIeHAMU (CNOJCeHUe, blUUMAaHnue,
VYMHOOJICeHUe),

®  GLINOJHAMb PA3NOJCEHUEe MHO20UIEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUS,

® guldenAMb K8AOPAmM CYMMbL U PA3ZHOCU OOHOUTICHO8;

®  PACKIAOLIBAMb HA MHONCUMENU KBAOPAMHDBIL MPEXUieH;

®  BLINOJIHAMb NPeoOPA30BAHUSL BLIPANCEHUL, COOEPHCAWUX CMENeHU C YelblMu
OMpUYAMENbHLIMU NOKA3aAMeNAMU, Nepexooums Om 3anuci 6 6uoe CmeneHu C yeivim
ompuyamenbHbiM noKazameiem K 3anuci 8 guoe opoou,

®  GuINOHAMb NPeodpaz08anus OpOOHO-PAYUOHANLHBIX BbIPANCEHUL. COKpaujeHue
Opobell, npusedenue aneebpauyeckux oOpobel K o0Owemy 3HAMeHameno, CILONCEHUe,
VYMHOJICeHUue, OejleHue aneedpaudeckux oOpooel, 6036edeHue aneebpaudeckol o0poou 8
HAMypanvHyIo U yeayro Ompuyamenshyto Cmenens,

®  BbINOHAMb NPEoOPA30BAHUS BLIPAINCEHUL, COOEPHCAUJUX KEBAOPAMHBIE KOPHU,



® guidensaimb  K8aopam CYMMbl UAU  PASHOCMU  O8YYNEHA 6  BbIPAINCEHUSIX,
cooeparcauux Keaopamuvle KOPHU,

®  BbINOHAMb NPEoOPA306AHUS BLIPANCEHUL, COOEPHCAUIUX MOOYTb.
B noBceqHeBHO KM3HU M NIPHU U3YYeHUH JAPYTUX MPEIMETOB:

®  GLINONHAMbL NpPeoOpPaA3zo8anusi U Oelucmeusi ¢ YUCIAMu, 3ANUCAHHLIMU 8
CMAaHOaPMHOM BUOE;

®  GBINOJHAMb NPeoOPA308aHUs Al2eOPAUYECKUX BbIPANXCEHUL NPU peuleHuu 3a0ay
Opyeux yuebHvix npeomMemos.
YpaBHeHUS M HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPAGHEHUe, HePABEHCMBO, KOPEHb VPAGHEHUs,
peulenue HepageHcmed, PAGHOCUNbHbIE YPAGHEHUs, 001acmb OnpeoeneHusi YPasHeHUs
(Hepasencmea, cucmembvl YPAGHEHUL UNU HEPABEHCMS),

® pewiamv JUHELHblE YPAGHEHUS U VPAGHEHUS, CB00UMbIE K JUHEUHbIM C NOMOUBIO
ModHCOeCmMBeHHbIX NPeooPa3068aHUl;

® pewamv KeAOpAMHble YPABHEHUS U YPABHEHUs, CB0OUMble K KBAOPAMHbIM C
NOMOUBIO MOHCOECNEEHHBIX NPeoOPA308AHULL

® peuwiamvb OpOOHO-TUHElHbIE YPABHEHUS,

® pewamv  npocmelwiue  UPPAYUOHANIbHBIE  YPABHEHUA  6UOA f(x)=a,
JEX)={a(x);

® peuwiamv ypagHeHUs euoa x"=a;

® pewiamv YpPAGHEHUs CNOCOOOM pA3NONCEHUsI HA MHOMCUMeNU U 3aMeHbl
nepemMeHHOU;

®  UCNONB308AMb MeMOO UHMEPBAN08 O PeuleHUs: Yeavlx U OPOOHO-PAYUOHATILHBIX
HepageHcms;

®  peuiamv TUHElIHble YPAGHEHUs U HEPABEHCNEA C NAPAMEeMPaMU,

®  peuiamv HeCl0JCHble KAOPAMHble YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClI0JCHble CUCMEMbL IUHEUHbIX YPAGHEHUI C NapamMempamu,

®  peuiamv HeCl0JHCHbIe YPABHEHUS 6 YelblX YUCTAX.
B noBceqHeBHOM KM3HU U TP U3YyYEeHUH JAPYTUX NPEIMETOB:

® cocmasnamov U peuams JUHeliHble U K8aopammubvie YPaeHeHUs, VPAGHEeHUs, K HUM
ce005WUecs, cucmemvpl JUHEUHbIX YPAGHEHUl, HepaBeHCME NpU peuleHuu 3a0aiy Opyeux
VUEeOHbIX NPeoMemos;

®  GLINOJIHAMb OYEHKY Npasoonooodus pe3yibmamos, NOAYYAeMblX Npu peuleHuu
JIUHEUHBIX U K8AOPAMHBIX VPAGHEHUN U CUCMeM JIUHEUHbIX VPAGHEeHUl U HepageHCcms npu
peuienuu 3a0a4 Opyaux y4eOHvlx npeomemos;

®  guIOUpamb COOmMBemMcmaywue YPasHeHUus, HepagenHcmed Ul ux cucmemsl O/
COCMABNIEHUs. MAMEeMAMUyYeckot Mooeiu 3A0aHHOU pPealbHOU CUumyayuu uiu NpPukiaoHou
3a0aqu,

® yMemb UHMEPNPEMUPOB8amsb NOJYYEHHbIU NPU peuleHUuU YPAGHeHUs, HepaBeHCmad
UMY cucmembvl pe3yibmam 6 KOHmeKCme 3a0aHHOU pPeanbHOU CUmyayuu uiu NpukiaoHou
3a0auqu.
DOyHKIUA

o Onepuposamev NOHAMUAMU: DYHKYUOHAIbHASL 3A8UCUMOCMb, (DYHKYUs, 2paghux
dyukyuu, cnocodvl 3adanus @GYHKYuU, apeymenm U 3HaveHnue @QyHKyuu, odIacmo




onpedenenuss U MHOMNCECME0 3HAYeHUll @OYHKYyuu, HYIu QYHKYUU, NpoMedsCymru
3HAKONOCMOAHCMEA, MOHOMOHHOCMb DYHKYUU, YeMHOCTNb/HeuemHOCMb QYHKYUU,
o cmpoumsb  2paguku  JUHEUHOU,  KBAOpamuyHou  (QYHKyui,  0OpPaAmMHOuU

NPONOPYUOHANLHOCU, PYHKYUU 8UOA. Yy = a+Lb, Yy =X1y=3x y=|x:
X+

® Ha npumepe K8AOPAMUYHOU PYHKYUU, UCNONb308AMb Npeobpa3oeanus epagura
@yuxyuu Y=F(X) ona nocmpoenus epaguxos Gynkyuil y — af (kx +b)+c ;

® CcoCmasnsimv ypasHeHus NPSAMOU N0 3a0AHHbIM YCIA0BUAM: NPOX0OoAuell yepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAUlel Yepe3 OAHHYI0 MOYKY U NaApaieslbHOl
OAHHOU NPAMOU;

® uccredosamov QyHKYUIO No ee epapuxy;

®  HAXO0UMb MHONCECMBO 3HAYEHUU, HYIU, HNPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

® onepuposamv NOHAMUIMU. NOCIE008AMENILHOCHb, APUDMemuUdecKas npocpeccus,
2e0MempuyecKast Npocpeccusl;

® pewamv 3a0a4u HA APUPGMEMUYECKVIO U 2eOMEMPUUECKVIO NPOSPECCUIO.
B noBceqHeBHO KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeaTbHYI0 3A8UCUMOCMb ULU NPOYECC NO
UX XapaKxmepucmuKkam,

®  UCNOIB308AMb CEOUCMEA U 2pAPUK KEAOPAMUYHOU (DYHKYUU NPpU peueHUU 3a0ay
u3 Opyaux y4eonvix npeomemos.
TexcroBble 3a1aun

e Pewams npocmvie U CILOJNCHbIE 3A0A4U PA3HLIX MUNOS, A MAKdICe 3A0ayu
NOBLIUEHHOL MPYOHOCMU,

®  UCNONB308AMb PA3HBIE KPAMKUE 3aNUCU KAK MOOelu MeKCMO8 CJLONCHbIX 3a0ay
0J151 NOCMPOEHUSL NOUCKOBOLL CXeMbl U peuleHUs 3a0ay,

® paziuyames MoOelb MeKCma U MOoO0elb peuleHus 3a0ayu, KOHCMPYUpo8amv K
0O0HOU MOOeNU peuleHUss HeCIONCHOU 3a0adu pasHvle MOOeIU MeKCma 3a0au;

® 3HAMb U NPpUMeHAmMb 00a Cnocoba Noucka peutenus 3aoay (om mpebosanus K
VCI08UIO U OM YCI08USL K MPeb08aHuU0);

®  MOOeNUPOBaAMb PACCYHCOCHUST NPU NOUCKE pelleHUs 3a0ay ¢ NOMOublo 2pag-
cxemul;

®  gul0eIAMb DMANbL peuleHus 3a0ayu U CO0ePIAHCAHUE KAHCO020 dImanda,

®  yMemb bIOUPAMb ONMUMATILHLIL MEMOO peuleHus 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmampuéams pasiudnble Memoobl, Haxo00ums paszHvle peuleHus 3a0adu, eciu
BO3MOICHO;

®  AHAIU3UPOBAMb 3aMPYOHEHUS NPU PeUleHUU 3a0ay,

®  BbINOIHAMD PasiuyHbsle npeodpazo8anus npeoloAHCEeHHOU 3a0auu,
KOHCMPYUpOo8ams HO8ble 3a0ayiu U3 OaGHHOU, 8 MOM Yucie oopammbvie;

®  UHMEPNPemupo8ams BbIYUCIUMENbHbIE pe3yIbmamvl 6 3adaue, UCCIe008amb
NOJYYeHHOoe peulerue 3a0a4u;

®  QHANUUPOBAMb BCEBO3MOJCHBIE CUMYAYUU B3AUMHO20 DPACNOJIONCEHUS O08)X
00beKmMo8 U U3MeHeHUe UX XapaKmepucmuK npu COBMeCmHOM 0BUNCEHUU (CKOPOCHb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha 08udiceHue 08yx 00bEeKmMOo8 KAK 8 0OHOM, Max u 8
NPOMUBONOTIONCHBIX HANPABIICHUSX,



® uCCne0068ampv BCEBO3MONICHLIE CUMYAYUU NPU PeuleHuu 3a0ad Ha O08UdNCEHUE NO
peKe, paccmampueams pazHvle CUCmembl omcdemad;

® peuiams pasHooOpaA3HbLe 3A0aUU KHA YACTUY,

® peuwamvb U 0DOCHOBLIBAMb CBOE peuleHue 3a0ay (8blOeimb MaAmemMamuiecKyio
OCHOBY) HA HAXO0JICOEHUEe YACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8e KOHKDEMHO20
cMblena Opoodu;

® 0co3HABaMb U O0OBLACHAMb UOCHMUYHOCL 3A0aY PA3ZHBLIX MUNOS, CEA3bIBAIOUUX
mpu eeiudunsvl (Ha pabomy, HA NOKYNKU, HA OBUICEHUE), BblOeNAMb MU BEIUYUHbL U
OMHOUWIEHUST MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMPYUposamo
cobcmeenHble 3a0a4 YKA3AHHbIX MUNO08,

® grademb OCHOBHBIMU MeMOOAMU peuleHus 3a0ay Ha CcMecCu, CHIdewbl,
KOHYeHmpayuu,

® pewamv 3a0a4u  HA NPOYEHMbl, 6 MOM HUCAe, CLONCHbIE HPOYEHMbL C
000CHOBAHUEM, UCTIOIL3YSL PA3HBIE CROCODDL;

®  peuiams jocudecKue 3a0a4u PaA3HbIMU CROCOOAMU, 8 MOM Yucie, ¢ 08YyMs O1oKaMU
U ¢ mpems 610KAMU OAHHBIX C NOMOWDBIO MAOIUY,

® pewamv 3a0a4u NO KOMOUHAMOPUKE U Meopuu 6eposmHOCmell HA OCHO8e
UCNONIL30BAHUSL U3YUEHHBIX MEMOO08 U 000CHOBLIBAMb PeuleHUe;

®  peuams HeCI0HCHbIe 3a0ayl N0 MAMEMAMUYECKOU CIMAmucmuKe,

® os1a0emv OCHOBHBIMU ~— MemooamMu  peueHus CIOJICEMHBIX  3a0ay.
apugmemuyeckutl, areedpaudeckuil, nepebop eapuaHmMos, 2eomempuyeckull, epagpuieckutl,
NPUMEHSIMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBceHeBHON KM3HU M TP M3yYeHHH APYTHX NMPeIMETOB:

® guldessAMmb NpuU peuleHuu 3a0ay XapaKkmepucmuku paccmampuéaemol 6 3aoaye
cumyayuu, OMIuYHble OM  PealbHblX  (me, O0m  KOMOPuIX  abCcmpasuposanics),
KOHCMPYUPOBAMb HO8ble CUMYAUUU C VYEemOM 2MUX XApaKmepucmux, 6 4acmiHocmu, npu
peutenuu 3a0ay Ha KOHYeHMpayuu, Y4umoléams NiOMHOCHb 8eUecmed;

® pewamv U KOHCMPYUPOBAMb 30A0A4U HA OCHOBE PACCMOMPEHUS PeanbHbIX
cumyayuil, 8 KOMopvixX He mpeoyemcst MOYHbL BbIYUCTIUMETbHBLIL Pe3Vabmam;

® pewamv 3a0a4u HA OBUdICEHUe NO peKe, PACCMAMPUBAsl PA3HblE CUCTEMbL
omcuema.
CraTucTHKA U Teopusi BepOsITHOCTEl

o  Onepuposams NOHAMUSAMU. CMOIOUAMblEe U KpPY2o8ble Oudcpammsl, mabauybl
OaHHbIX, CcpeldHee apugpmemuueckoe, MeOuand, Haubovuiee U HAUMEHbULICEC 3HAYEHUS.
8bIOOPKU, pA3MAx 6blOOPKU, OUCHEPCUsi U CMAHOAPMHOe OMKIOHEeHuUe, CAYYAluHAs
UBMEHYUBOCTIb,

® u3gIEeKamv UHGOpMAYUr, NPeOCMAsIeHHYI0 6 mabauyax, Ha ouazpammax,
epaghukax;

® cocmasnsms mabauysl, CMpPoUms OUAZPAMMbL U 2PAGUKU HA OCHOBE OAHHDIX,

® onepuposamv NOHAMUAMU. GAKMOPUAn Yucia, NepecmaHosKu U CoOYemanusl,
mpeyzonvhux llackans;

®  NpUMEHAMb NPABULO NPOU3EEOEHUS NPU PelUeHUU KOMOUHAMOPHBIX 3A0ay;

®  onepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVHAUHLIL 8bIOOP, UCNbIMAHUE,
aNleMeHmapHoe Cuyyatinoe coovimue (UCX00), Kiaccuueckoe onpeoeieHue BeposimHocmu
CYUAUH020 cOObIMuUsL, Onepayuu Hao CIY4AUHbIMU COOLIMUIMU,

®  npedcmasiamv UHGOPMAYUIO C ROMOWBIO KpY2o8 Diliepa,



® pewamv 3a0ayu HA GbIYUCTEHUE BEPOSMHOCMU C HOOCYEeMOM KOJIUYeCmed
8apUAHMOE C NOMOUSbIO KOMOUHAMOPUKU.
B noBcegHeBHOM :KU3HU U NIPU U3YYEHUHU JPYTUX MPeIMETOB:

® u38neKamv,  UHMEPNpemuposamsv U  Npeodpas0evieamsv  UHGOpMAyuUIo,
npeocmasniennylo 8 mabauyax, Ha Ouazpammax, 2pagukax, ompaxcaroujyio ceolucmed u
XapakxmepucmuKuy peaibHblX NPOYeccos U s681eHUl;

® onpeoenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU BblOOPOK No  mabauyam,
ouazpammam, epagpuram, bINOIHAMb CPAGHEHUE 8 3AB8UCUMOCMU OM Yelu peuleHusl 3a0a4u;

®  OYeHUBAMb 8EPOSMHOCIb PEANbHbIX COOLIMUL U ABTEHULL



Coaepxanue nporpaMMmsl

Copepxxanue pasnena «AnreOpa» HampaBleHO Ha (OPMHUPOBAHHE Yy ydalllUXCs
MaTeMaTUYecKoro ammapaTta JJid pelieHus 3aJad U3 pa3HbIX pPa3felioB MAaTEMATHKH,
CMEXHBIX MPEAMETOB, OKPYXKAIOLEH peanbHOCTU. S3bIK anreOpbl NOAYEPKUBAET 3HAUCHHE
MaTeMaTUKH Kak sI3bIKa JUIsl TIOCTPOCHUSI MAaTEMaTHUYECKUX MOJENel MpoLeccoB U SBICHUMN
peanbHOro Mupa. B 3amaun usyuenus anreOpbl BXOJAT TAKKE Pa3BUTHE aIrOPUTMHUYECKOTO
MBIILJIEHUSI, HEOOXOAMMOT0, B YACTHOCTHU, AJI1 YCBOEHHUS Kypca MH(POPMATUKU, OBIAJEHUS
HaBbIKAMM JIEAYKTUBHBIX paccyxleHuil. [IpeoOpazoBaHue CHUMBOJIBHBIX (OPM BHOCHUT
cnenuUYecKuid BKJIAJ B pa3BUTHE BOOOpaXEHUS Y4YalllUXCS, HMX CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOpPYECTBY. B OCHOBHOW 1IKOJIE Marepuan TpYHIUPYEeTCsl BOKPYT
pPalMOHANIbHBIX BBIPAKEHUMN, a BOMPOCHI, CBA3aHHBIE C UPPALMOHAIIBHBIMU BBIPAXKEHUSIMHU, C
TPUTOHOMETPUYECKUMH (YHKIMSIMU U MPeoOpa3oBaHUSIMHU, BXOAST B COJEpKaHHME Kypca
MaTEMaTUKU Ha CTaplliei cTyneHu oOydeHHs B IIKOJIE.

Conepxanue paznena « DyHKIHUW» HALEIEHO HA MOJYYEHUE IMIKOJIbHUKAMU KOHKPETHBIX
3HAHUKW O (QYHKIMM KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJEIN IS OIUCAHUS U
UCCJIEIOBAaHUs Pa3HOOOpa3HbIX MpoleccoB. M3ydeHune »TOro Marepuana CrnocoOCTBYET
Pa3BUTHIO Y yUYaIIMXCS YMEHHUS UCIOJIb30BATh PA3JIUYHBIE SI3BIKU MAaTEMATUKH (CIIOBECHBIN,
CUMBOJIMYECKUH, Tpauieckuii), BHOCUT BKJIaJ B (OPMUPOBAHUE TMPEJCTABICHUN O POJIU
MAaT€MaTUKHU B Pa3BUTUU LIUBUJIN3ALNU U KYJIbTYPBHI.

Paznen «BepoATHOCTP W CTaTHCTHKa» — O0OS3aTENbHBIA KOMIIOHEHT IIKOJIBHOTO
o0pa30oBaHus, YCHJIMBAIOIIUNA €r0 MPUKJIAJHOE U MPAKTHYECKOE 3HAYeHHE. DTOT Marepuai
HEOOXO0IUM TMPEXk/Ie BCEro sl GOPMHUPOBAHUS Y yUAIIUXCS (PYHKIIMOHATBHON IPaMOTHOCTH
— yMEHU BOCIPUHUMATh U KPUTHYECKH aHAIU3UPOBATh HHPOPMALIUIO, PEJCTABICHHYIO B
pasnuuHbIX  (opmMax, TOHMMATh BEPOATHOCTHBIM  XapaKTep MHOTUX  peajbHBIX
3aBUCUMOCTEM, MPOBOJUTH MPOCTEUIIINE BEPOATHOCTHBIE pacueTbl. I3ydeHue OCHOB
KOMOMHATOPUKH TIO3BOJIUT YYalIMMCS pacCMaTpUBaTh CIydad, OCYIIECTBISTH mepedop u
MOJICUET YMCJIa BAPUAHTOB, B TOM YHCJIE B IPOCTEUIINX MPUKIAJAHBIX 3a/1a4ax.

IIpy wW3yyeHMM CTaTUCTUKM U BEPOSATHOCTU PACLIUPAOTCS IPEACTABICHUSA O
COBPEMEHHOW KapTUHE MHPA U METOJaX €ro UCCleoBaHus, (GOPMHUPYETCS TOHUMaHUE POITU
CTAaTHCTHKU KaK MCTOYHUKA COIMAIBHO 3HAYMMON MH(GOPMAINH U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOATHOCTHOI'O MBIIUICHUS.

Oco0eHHOCTBIO pa3nenia «JIormka U MHOXKECTBa» SIBISETCS TO, YTO MPEJCTABICHHBIN B
HEM MaTepual MPEUMYIIECTBEHHO M3Y4YaeTCs U MCIOJb3YETCSA PACIPEICIEHHO — B XOJI€
PacCMOTPEHHUS Pa3IUYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIMM MaTepuall HaIEJIeH Ha
MaTeMaTHYEeCKOE PAa3BUTHE YJaIIuxcs, GOPMUPOBAHUE Y HUX YMEHHS TOYHO, CKATO U SICHO
W3J1arath MbICJIM B YCTHOW U TUCBbMEHHOW PEYH.

Paznen «MaremaTtrka B MCTOPHYECKOM Pa3BUTHUW» TpeTHA3HAYCH s (POpMUPOBAHUS
MIPEICTABICHUN O MAaTEMAaTHUKE KaK YaCTH YEIOBEYECKOW KYJIBTYPHI, ISl OOIIETO pa3BUTHS
IIKOJBHUKOB, JUISl CO3JIaHHsl KYJIbTYpPHO-HCTOPUYECKOW cpenbl oOyueHus. Ha Hero He
BBIJICIIACTCSA CHEHHANBHBIX YPOKOB, YCBOEHHE €ro HE KOHTPOJIMPYETCSA, HO COAECpKaHUE
ATOrO paszjena OpPraHUYHO NPUCYTCTBYET B Y4eOHOM IMpoIlecce Kak CBOEro poja
TYMaHUTapHBIM (OH TPU PACCMOTPEHUM MPOOJIEMATUKHM OCHOBHOTO COAEp KaHUS
MaTeMaTH4eCcKOro o0Opa3oBaHUsl.

Iennocmmuuie opuenmupot cooepirccanus yuedbHoz20 npeomema



MaremaTtnueckoe 0oOpa30oBaHHUE WUTPAET BAXKHYIO POJb KaK B MPAKTUYECKOM, TaK U B
JyXOBHOM >KM3HU oOmiecTtBa. IlpakThueckass CTOpoHa MaTEMaTUYECKOTO OOpa30BaHUS
CBs3aHa ¢ (POPMHUPOBAHHEM CIIOCOOOB NESITEIBHOCTH, AYXOBHAsi — C WMHTEJUIEKTYaJbHbIM
pa3BUTHEM uYelioBeKa, GOPMUPOBAHUEM XapaKTepa U O0IIeH KyIbTYpHI.

[IpakTryeckas mMoye3HOCTh MATEMATUKU 00YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
dbyHIaMEHTaIbHbIE CTPYKTYPhl PEAJIbHOTO MHUpa: MPOCTPAHCTBEHHbIE (GOPMBI U
KOJIMYECTBEHHBIC OTHOIIIEHUSI — OT MPOCTEHUIIINX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OIIbI-
T€, 10 JOCTaTOYHO CJIOKHBIX, HECOOXOJAUMBIX JJIsI PA3BUTHS HAYUYHBIX U TEXHOJOTHUYECKUX
unei. be3 KOHKpPETHBIX MaTEMAaTHMYE€CKUX 3HAHUM 3aTPyIHEHO MOHUMAaHWE TMPUHITUIIOB
YCTPOWCTBA M HCMOJb30BAHUS COBPEMEHHON TEXHHUKH, BOCHPUSATHE W WHTEpIpeTaIus
pazHooOpa3zHoU COIMATBLHOM, SKOHOMHYECKOM, MOJTUTHYECKOM uHpopmaruu,
Manod¢(}HEeKTUBHA TOBCEIHEBHAS MIPAKTUUYECKAs JACATEIbHOCTh. Kaxk1oMy ueoBeKy B CBOEH
KU3HU MPUXOJUTCS BBITIOJHSITH IOCTATOYHO CIIOKHBIC PAacdeThl, HAXOJUTh B CIIPAaBOYHUKAX
HY>XHbIC (POPMYIIBI U MIPUMEHSTh WX, BIAJICTh MPAKTUYECKUMHU MIPUEMAMU T€OMETPUUECKUX
U3MEPEHUN U TIOCTPOEHUM, uuTaTh HHGOPMAIIUIO, MPEACTABICHHYIO B BHUAY TaOJuIl,
auarpamMm, rpaduKoB, MOHUMAaTh BEPOATHOCTHBIA XapakTep CIydalHBIX COOBITHH, CO-
CTaBJISITh HECJIOKHBIE AITOPUTMBI U 1.

be3 0a30Boil MareMaTHYeCKOW IOJATOTOBKM HEBO3MOXHO CTaThb OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B IIIKOJe MaTemMaTuKa CIY>XUT OIMOPHBIM IMPEIAMETOM IS
U3YUYEHUS CMEXKHBIX JUCHMIUIMH. B MOCIenKoapHON KU3HU peaibHOM HEOOXOAUMOCTHIO B
HaIllM JHU SBIETCS HENMpEephIBHOE OOpa3oBaHWEe, YTO TpeOyeT MOJIHOLCGHHOW 0a30BOi
o01eo0pa3oBaTebHONM TOATOTOBKH, B TOM 4YHCJIE M MaTemaTuyeckou. M, HakoHell, Bce
OoJibllle CHENHUATBHOCTEH, Tre HeoOXOJAMM BBICOKHNM YpOBEHb 0Opa3oBaHUs, CBSI3aHO C
HEIMOCPEJACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU (PKOHOMHKA, Ou3Hec, (UHAHCHI, (PU3HKA,
XUMUS, TeXHUKa, HHPOpMATHKA, OWOJIOTHUS, TIICUXOJOTHUA U Jp.). Takum oOpaszoMm,
pacimmpsieTcss Kpyr IIKOJBHUKOB, JJIsi KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMMBIM
pEIMETOM.

JIns  KW3HU B COBPEMEHHOM OOIIECTBE BaXXHBIM  SABISICTCS  (hOPMHUpPOBAHUE
MaTeMaTUYECKOI0 CTUJISI MBIIIJICHUS, MPOSBISIONIETOCS B OINPEACICHHBIX YMCTBEHHBIX
HaBbIKax. B mpoliecce MaTeMaTHYECKON AEATEIbHOCTH B apCeHal IPUEMOB U METOJOB Ye-
JIOBEYECKOTO MBIIIUICHUSI €CTECTBEHHBIM 00pPa3oM BKIIIOYAIOTCS WHIYKIHUSA W JISAYKIWSA,
0000IIeHe W KOHKpETH3allds, aHalW3 W CHHTE3, KiIacCHuPuKamus W CHCTeMaTH3aIlus,
abcTparupoBanne U aHaorus. OOBEKTH MaTEeMATHYCCKUX YMO3AKIIOUCHHHN W MpaBHiIa UX
KOHCTPYHPOBAHHUS BCKPHIBAIOT MEXaHHU3M JIOTHYECKUX MTOCTPOCHUM, BRIPA0ATHIBAIOT YMEHUS
dbopmynupoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKICHHUSA, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOEe MBINUICHHE. Benymas poyib NPUHAIICKUT MaTeMaTHKe B (HOPMHUPOBAHUHU
QJITOPUTMHUYECKOTO MBIIUICHUS M BOCIUTAHMM YMEHMH JEeUCTBOBaTH MO 3aJaHHOMY
aJTOpPUTMy W KOHCTPYHpPOBaTh HOBBIE. B Xoje pelieHus 3ajgady — OCHOBHOM y4eOHOM
JEATEILHOCTH Ha YPOKaX MaTEMAaTUKH — Pa3BUBAIOTCS TBOPUECKAS U MPUKIIAAHAS CTOPOHBI
MBIIIJICHHUS.

OO0ydeHue MaTeMaTHKE JaeT BO3MOXHOCTb Pa3BUBAaTh y y4AIIUXCS TOYHYIO, SKOHOMHYIO
1 WHPOPMATUBHYIO pedYb, YMEHHE OTOMpaTh Hawbojee TOAXOASAIINE S3BIKOBBIC (B
YaCTHOCTH, CHUMBOJIMYECKHUE, Tpad)MIeCcKue) CpeICcTBa.

MaremaTtuueckoe 00pa3zoBaHHe BHOCUT CBOM BKJaa B (hOpMUpOBAHHUE OOIIEH KyIbTypbl
yergoBeka. HeoOXoauMbpIM KOMIIOHEHTOM OOIEl KyJbTYpbl B COBPEMEHHOM TOJKOBAaHHUH
SIBJISIETCS 00II[ee 3HAKOMCTBO C METOJaMM IMO3HAHUS JACHCTBUTEIBHOCTH, MPEACTaBICHUE O
MpeIMETE U METOJIC MaTEeMaTHUKH, €ro OTJIUYUS OT METOJAOB €CTECTBEHHBIX U TYMAaHUTAPHBIX



HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS] MATEMATUKH [JIsl PEIICHUS] HAYYHBIX M MPUKIATHBIX
3aj1ad4.

N3yuenne MareMaTUKH CIOCOOCTBYET OSCTETHUUYECKOMY BOCIHUTAHUIO 4YEJOBEKa,
MOHUMAHHUIO KpacoThl M HU3SIIECTBA MATEMATHUUYECKUX PACCYXKJICHUM, BOCHPHUATHUIO
reOMETPUUECKUX (OPM, YCBOCHUIO UJEU CUMMETPHH.

Uctopus pa3BuTHs MaTeMaTUYECKOTO 3HAHUS JJA€T BO3MOKHOCTH MOTIOJIHUTH 3a11ac
HMCTOPUKO-HAYYHBIX 3HAHUU MIKOJLHUKOB, CPOPMHUPOBATH Y HUX MPECTABICHUS O
MaTeMaTHKe KaK 4acTh O0IIeYeIOBEYECKON KYJIbTYPhl. 3HAKOMCTBO C OCHOBHBIMU

HMCTOPUYECKUMH BEXaMU BOSHUKHOBEHUS M PA3BUTHSI MaTeMaTUUYECKOM HAYKH, C UCTOpHUEH
BEJIMKUX OTKPBITUM, UMEHaMH Jitojiek, TBRop Conep:xkaHue y4eOHOT0 npeaMeTa «AJreopar»
7 —9 ki1accoB
e 7 Kiacc:

1. BbipakeHus, TOXKACTBA, YyPABHECHHS.

UucnoBbie BbIpakeHUsi C nepeMeHHbIMU. [Ipoctelimue mpeoOpa3oBaHUsI BBIPAXKEHUM.
YpaBHEHUE, KOPEHb ypaBHEHHUS. JIMHEWHOE YpaBHEHHE C OJHOM NepeMeHHOU. Pemenue
TEKCTOBBIX 3a7]a4 METOJIOM COCTaBJICHUs! ypaBHEHUU. CTaTUCTUUECKUE XapaKTEPUCTUKHU.

OcHogHas yenb — CHUCTEMATU3UPOBATH M OOOOIIMTH CBENCHHUS O TPEOOpPa3OBaAHUSAX
anreOpanyecKuX BBIPAKCHHUM U PEIICHUN YPAaBHEHUHN C OJTHOM MEPEMEHHOM.

ITepBas Tema Kypca 7 Kjacca sIBISETCSI CBSI3YIOIIMM 3BEHOM MEXKy KypCOM MaTeMaTUKHU
5—6 KJaccoB M KypcoM anreOppl. B Hell 3akperuisitoTcss BBIYMCIUTEIBHBIE HABBIKH,
CUCTEMATU3UPYIOTCS U 0000Ia0TCs CBEIEHUS O MPeoOpa30BaHUAX BHIPAXKEHUHN U pelIeHUN
ypaBHEHUM.

Haxoxxnenue 3Ha4YeHU YUCIOBBIX M OYKBEHHBIX BBIPAKEHHUH JaeT BO3MOXKHOCTh
IOBTOPUTHh C YYallUMHUCA MpaBUja JEUCTBUUA C PAUUOHAIBHBIMU 4YHCIAMHU. Y MEHUS
BBITIOJHATh apu(MeTHUeCKue NEeUCTBUS C PAMOHAIBHBIMUA YHUCIAMU SIBISIOTCS OMOPHBIMU
uisi Bcero kKypca anreOpel. CrenyeT BBISCHHTb, HACKOJIBKO TPOYHO OBJIAAEITU HMH
ydaniuecs, 1 B ciiydyae HEOOXOJUMOCTH OpPraHM30BaTh MOBTOPEHUE C IEIBI0 JTUKBHUAAINH
BBISIBJICHHBIX MPOOENioB. Pa3BUTHIO HAaBBIKOB BBIUUCICHUN MOJDKHO YICISTHCS CEPbE3HOE
BHUMAaHUE U B JATbHEHIIIEM MPU U3YUCHUH JAPYTUX TEM Kypca ajareOphi.

B cBs3u ¢ paccMOTpeHHEM BOIPOCA O CPABHEHUM 3HAYEHHUM BBIPAXKEHUN PACIIUPSIOTCS
CBEJICHUS O HEPABEHCTBAX: BBOJSATCS 3HAKM HEPABEHCTB, JACTCs IOHSITHUE O JIBOMHBIX
HEpPABEHCTBAX.

[Ipu paccMoTpeHnn mpeoOpa3oBaHUil BhIpaKEHUN (HOPMATBHO-ONEPATHUBHBIE YMEHHUS
OCTAalOTCSI HA TOM € YpOBHE, y4alluecs IMOJHMMAKOTCS Ha HOBYKO CTYIICHb B OBJIAJICHUU
Teopue. BBOISATCA MNOHATHS «TOXKIECTBEHHO PAaBHBIC BBIPAKEHUS», «TOXKIECCTBOY,
«TOXJIECTBEHHOE NMPe0oOpa3oBaHUE BHIPAKECHUNY», COJIEP)KAHHE KOTOPHIX OYAET MOCTOSHHO
PaCKpBIBATHCS M YTIyONSATHCS MPU M3YYCHHUH MPEoOpa30BaHUN PA3MYHBIX ajIreOpandecKux
BbIpakeHU. [lomuepKkuBaeTcs, YTO OCHOBY TOXICCTBEHHBIX MPEOOpPa30BaHUIN COCTABISIOT
CBOWCTBA JICICTBHUI HAJl YUCIIAMH.

YcunupaeTcsi posib TEOPETUUECKUX CBEACHUN MPU pacCMOTPEeHHH ypaBHeHHU. C Lebio
oOecrieueHus: OCO3HAHHOTO BOCTPHUATHS YUYANIUMHCS AITOPUTMOB PEIICHUS YypPaBHEHHI
BBOJIUTCSI BCIIOMOTATENIbHOE MOHSTHUE PABHOCWIBHOCTH YpaBHEHHU, (DOPMyIHpPYIOTCA U
Pa3bSACHSIOTCS HAa KOHKPETHBIX NPUMEpPAX CBOWCTBA PaBHOCWUIIBHOCTH. Jlaercs moHsTHE
JIMHEMHOTO YPaBHEHUS M UCCIIEIYETCS] BOIIPOC O YUCIE €ro KOpHe. B cuctemMe ynpaxHeHH N
0co00e BHUMaHUE yIEsIeTCs PEeIICHUI0 YPaBHCHHUN BHIA ax = D mpu pa3muyHbIX 3HAYCHUSIX
a u b. Tlpomomkaercss pabora Mo (GOPMHUPOBAHHIO Y YyYaIIMXCS YMEHHUS HCIIOJIb30BaTh



amnmapaT ypaBHEHUW KaK CpPEICTBO JUISl PEIICHUS TEKCTOBBIX 3a1ad. YPOBEHb CI0KHOCTH
3a/1a4 371€Ch OCTAETCS TAKUM XK€, KaK B 6 Kiacce.

N3yueHne TeMmbl 3aBEpHIAaETCAd  O3HAKOMIIEHMEM  y4YalUXCA C  [POCTEUIINMH
CTaTUCTUYECKUMH XapaKTEPUCTUKAMU: CPEJHUM apUPMETHUYECKUM, MOJIOW, MEIHUaHOMH,
pa3mMaxoM. Yuaiuecs JOJDKHBI YMETh UCIO0JIb30BAaTh 3TH XAPAaKTEPUCTUKH ISl aHAIU3a psiaa
JAHHBIX B HECJIOKHBIX CUTyaLHSX.

Konmponvuwix pabom: 1
2. CreneHb ¢ HATYPAJbHbIM IOKa3aTeJIEM.
CreneHb ¢ HATYpPaJIbHBIM IIOKa3aTeNeM U ee cBolicTBa. OnHounen. OyHKIUU y = X2, y =
x® 1 Mx rpaduku.

OcHogHasi yenb — BbBIPA0OTATh YMEHHME BBINOJNHATH JEUCTBUA HaJ CTENEHSIMU C
HATypAJIbHBIMU MOKA3ATEISIMU.

B naHHOW TeMme maeTcsi ompenesieHHE CTENEHU C HaTypalbHBIM MOKa3arteiieM. B kypce
MaTeMaTUKA O Kjacca ydaluecs yXe BCTpeHaMCh C NMpPUMEpaMy BO3BEACHHUS 4YHCENl B
CTENeHb. B CBf3M C BBIUMCIEHHEM  3HAYEHMM  CTENEHM B 7  KJacce  JaeTcs
NPEACTABICHUE HAXOXKJICHUM  3HAYEHWW  CTENEHM C  NOMOIIBI  KaJIbKYJSATOpA.
PaccmaTpuBaroTcsi CBOMCTBa CTENEHM C HaTypajdbHbIM TNoKazatenemM. Ha mnpumepe
JI0OKa3aTeNbCTBA CBOMCTB CTEIEHM y4Yalluecs BIEPBbIE 3HAKOMSTCS C J0Ka3aTeJIbCTBAMH,
NpPOBOAMMBIMM Ha anreOpandeckoM Marepuane. CBOHCTBa CTENEHU C HATypaJbHBIM
[IOKa3aTeJIeM HAXOAAT TMPUMEHEHUE NPU YMHOKEHUUM OJHOYIEHOB W BO3BEJICHHUU
OIHOUWIEHOB B CTENEHb. [IpyM HAXO0KIEHUU 3HAYECHHMI BBIPAKEHUH, COAEPIKAILUX CTEICHH,
0c000€e BHUMaHHE CIeAyeT 0OpaTUTh HA MOPSAIOK AEHCTBUH.

PaccMoTpenne QyHKIMHA y = X% y = X° MO3BOJSET MNPOJOKHTH paboTy IO
(opMUpPOBAaHUIO YMEHUHN CTPOUTH U YUTATh rpapuku GyHKuui. BaxkxHo oOpaTuTh BHUMaHUE
y4JaImuxcs Ha ocoOeHHOCTH rpaduka QyHKImH y = X% rpaduK IIPOXOJUT YEPe3 Hadaso
KoopauHaAT, ock Oy SBISETCS €ro OChI0 CHUMMETPHUH, TpaduK pPACIOIIOKEH B BEpXHEH
HOJIYTUIOCKOCTH.

YMenue cTpouth rpagukn QyHKIMEA y = X? My = X° MCIONB3yeTCs JUIS 03HAKOMJICHHS
ydamuxcs ¢ rpauuIecKuM crmoco0oM pelIeHus] ypaBHEHUH.

Koumponvnuvix pabom: 1
3. MHOro4/eHsl.

MHuorowieH. CroxeHHe, BBIYMTAHHUE M YMHOXXEHHME MHOIOWIEHOB. Pa3znoxkeHue
MHOI'OYJIEHOB Ha MHOKHTEJIN.

Ocnoeénas yenvb — BbIPabOTAaTh YMEHUE BBINOJIHATH CJIOKEHUE, BBIYUTAHUE, YMHOKECHHE
MHOI'OYJICHOB U Pa3JIOKEHUE MHOTOWICHOB HA MHOYKUTEIIN.

JlanHasg Tema urpaeT (QpyHAaMeHTaIbHYIO POJb B (POPMUPOBAHMU YMEHHUS BBINOTHSATDH
TOXKJECTBEHHbIE IpeoOpa3oBaHUs airedpanyeckux BblpaxkeHuil. dopMupyemble 371€Ch
(GopManbHO-ONIEPATUBHBIE YMEHUS SIBIAIOTCS OMOPHBIMU TIPU HM3YYEHUU JIEUCTBUH C
pPaLMOHAIBHBIMU APOOSIMU, KOPHIMU, CTENEHSIMU C PALIMOHAIBHBIMH [TOKA3aTESIMU.

N3yueHue TeMbl HAa4MHAETCS C BBEJIEHHS MOHATUN MHOIOWIEHA, CTAaHJAPTHOIO BHIA
MHOTOWIEHA, CTEeNeHU MHoroujgeHa. OCHOBHOE MECTO B ATOW TE€ME€ 3aHMMAIOT AJITOPUTMBI
JNEUCTBUM C MHOTOYJICHAMM — CJIOKEHHE, BBIYMTAHUE U YMHOXKCHHUE. Y4Yalluecs AOJKHBI
IIOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEJACHUE MHOTOWIEHOB BCErla MOKHO IIPEACTABUTH
B BHJAE MHOrowieHa. JIeHcTBUA CIIOXKEHUS, BBIUUTAHUS M YMHOXKEHHUS MHOIOYJIEHOB
BBICTYIAIOT KAK COCTAaBHON KOMITIOHEHT B 33JIaHUAX Ha MPEe0Opa30BaHMS LEIbIX BHIPAXKECHHM.
[loaToMy HenenecooOpa3HO NEPEXOAUTh K KOMOMHMPOBAHHBIM 3aJaHUSIM IPEXJIE, YeM
YCBOEHBI OCHOBHBIE aJITOPUTMBI.



Cepbe3HOE BHUMAHUE B ATOM TEME YAEIAECTCS Pa3I0KEHUI0 MHOTOWICHOB HA MHOKHUTEHN
C TOMOIIbIO BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENS U C MOMOIIBIO TPYNIUPOBKH.
CooTBeTcTBYyIOIME MTPeoOpa3oBaHUs HAXOIAT MUPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK ¥ B TIOCJICAYIOIINX KypcaX, OCOOCHHO B ICHCTBUAX C pallMOHAIbLHBIMU JIPOOSIMHU.

B npgamHOM Teme  ywamumecs ~ BCTpPEYarOTCs C  OpPUMEpPaAaMU  MCHOJIB30 BAHUS
paccMaTpuBaeMbIX MPeoOpa30BaHUM MIPU PEIICHUH Pa3HOOOPA3HBIX 3a7a4, B YACTHOCTH MPHU
pelieHnd YpaBHEHUH. DTO TO3BOJSET B XOAEC H3YUYEHHS TE€Mbl MPOJOJDKUTH paboOTy Mo
dbopMUpOBaHUIO YMEHUS pPellaTh ypaBHEHUs, @ TAKXKE pellaTh 3aa4l METOJIOM COCTaBJICHUS
ypaBHEHUH. B 4MCIO yIpa)kKHEHUM BKIIOYAIOTCSA HECJIOKHBIE 3aJaHUsl HA JOKA3aTeJIbCTBO
TOX/IECTBA.

Konmponvuwix pabom: 1
4,  ®opMyJibl COKPAIIEHHOT0 YMHOKEHMSI.
®opmyisl (a +b)? =a?+ 2ab +b? (@+b)}=a%+3a?b + 3ab?> £ b3 (@atb) (@ +ab+

b?) = & b’ Tlpumenenue (GoOpMyl COKpALIEHHOTO YMHOXEHHsS B INPeoOpa3soBaHUIX
BBIPAKCHU.
Ocnoenas yenb — BbIpabOTaTh yMEHHME MPUMEHATH (HOPMYJBI COKPAIEHHOIO

YMHOXEHUSI B TpPeoOpa3oBaHUSAX LENbIX BBIPAKCHUH B MHOTOWICHBI M B Pa3lIOKEHUU
MHOTOUYJICHOB Ha MHOYKUTEJIH.

B nannoit TemMe mnpomoipkaercss padbora mo GOPMUPOBAHUIO Y YYAIIUXCA YMEHUS
BBITIOJIHSITh TOXKJIECTBEHHBIE MPeoOpa3oBaHMs IEbIX BbIpaxkeHUH. OCHOBHOE BHHUMAaHUE B
Teme yuensercs Gopmynam (a - b) (@ +b) = a? - b?, (a £ b)? = a? £ 2ab + b% Vuammecs
JOJKHBI 3HATh 3T (OPMYJBI U COOTBETCTBYIOIIHME CJOBECHBIE (DOPMYITUPOBKU, YMETh
NPUMEHATh UX KaK «CJIEBA HAIPABOY», TAK U «CIPaBa HAJIEBO».

Hapsiiy ¢ yKa3aHHBIMH paccMaTpHBaroTCs Takxke Gpopmyisl (a = b)® = a®+ 3a%b + 3ab? +
b3 a®+ b3 = (a+£h) (@*> + ab + b?). OgHako oHM HAXOJAT MEHbIIEE IPUMEHEHHE B KypCE,
NO3TOMY HE CIIEYET W3JIMIIHE YBJIEKATHCS BBINOJHEHWEM YNPA)KHEHUH HAa UX HCIOJIbB30-
BaHME.

B 3aki0uuTENbHON YacTU TEMbl PACCMATPUBAETCS MPUMEHEHHE PA3IUYHBIX MPUEMOB
Pa3NoKEeHUs MHOTOUYJICHOB HA MHOKUTEIH, a TAKKE MCIOJIb30BaHUE MPEeoOpa3oBaHUM IEIbIX
BBIPXKEHUH ISl PEIIEHUS] LIMPOKOTO KpyTa 3aj1ay.

Koumponvuwix pabom: 2
5. ®yHkuMHU.

OyHkIms, o0JacTh omnpeaeneHus (QyHkuu. Beruucienwe 3HaYeHUN GYHKIUH 110
dopmyne. I'paduk dbynkuuu. Ilpsmas npomoprmoHanbHOCT M ee rpaduk. JluHelHas
byHKIUsA U ee rpaduk.

OcHosHasi yenrb — O3HAKOMUTH YYAIIMXCSd C BAXKHEUITUMHU (DYHKIIMOHATBLHBIMU
MOHATUSAMHU U C TpaduKaMu MPSMON MPOMOPIIUOHANHHOCTA M JIMHEWHOU (PYHKIIUU OOIIETO
BU/IA.

JlanHasi Tema SBJISETCS HAYAJIBHBIM JTallOM B CHCTEMATHYECKOW (YHKIIMOHATHHOM
MOATOTOBKE yYaIUXCs. 3/1eCh BBOJATCA TaKWE MOHATHSA, KaK (DYHKIIUS, apryMEeHT, 00J1acTh
onpenencaust QyHkuH, rpaduk GyHKIUA. OYHKIUS TPAKTYETCS KaK 3aBUCHMOCTH OJTHOM
MepEeMEHHON OT APYroi. Ydyamiuecs MoJiydyaroT NepBOE MPEICTaBICHUE O Coco0axX 3adaHus
bynkuuu. B ganHol Teme HaumHaercss padoTta mo (OPMUPOBAHUIO Y YUallUXCA YMEHUU
HaxoIuTh 1O (QopMyne 3HaueHHWE (QYHKUIUM 1O M3BECTHOMY 3HAUYCHHUIO apryMeHTa,
BBITIOJIHATH TY K€ 3aJiauy 1o rpaduky U peuiathb 1no rpaguky oOpaTHyo 3a1a4y.

OYHKIHUOHAJIbHBIC TOHSTUS MOJYYalOT CBOIO KOHKPETU3AIUIO MPU M3YYCHUU JIMHEHHOMN
(GYHKIHMM U €€ YaCTHOTO BUAA — MPSIMOM MPONOPUUOHATIBHOCTU. Y MEHUS CTPOUTH U YUTATh



rpaduku 3TUX (QYHKIUNA MIMPOKO HCIOJB3YIOTCS KaK B CaMOM Kypce aireOpbl, Tak U B
Kypcax TeoOMeTpUuM U (PU3MKU. VYyamuecs [OJDKHbI TOHHMMAaTh, Kak BIIMAET 3HAK
KO3 GUITMCHTAa Ha PACIIOIOKCHUE B KOOPAMHATHOM IUIOCKOCTH Tpaduka ¢yHkimu y = Kx,
rne u kK # 0, kak 3aBUCHT OT 3HaueHW K M D B3ammHOe pacmonokeHue rpauKoB IBYX
Gynkumit Buga y = kx + Db.

®opmupoBaHue BceX (YHKIMOHAJIBHBIX TOHATHA M BbIpAa0OTKAa COOTBETCTBYIOLIUX
HABBIKOB, a TAaKXe M3y4YE€HHE KOHKPETHBIX (DYHKUHMN COMPOBOXKAAIOTCS PACCMOTPEHUEM
MPUMEPOB PEATBHBIX 3aBUCHUMOCTEH MEXAYy BEJIMYMHAMHU, YTO CIOCOOCTBYET YCHIICHHIO
MPUKJIaJHON HAMIPaBIEHHOCTH Kypca ainreophl.

Konmponvuwix pabom: 1
6. CucreMbl JIUHEHHBIX YPABHEHUH.

Cucrema ypaBHeHui. PemeHune cucTeMbl [BYX JIMHEWMHBIX YpaBHEHUH C JBYMS
NEPEMEHHBIMU U €r0 reéOMETpUYECcKasi MHTeprpeTanus. Penenre TeKCTOBBIX 3a7a4 METO0M
COCTaBJICHUSI CUCTEM YPaBHECHUM.

OcHogHas yenb — O3HAKOMHUTH YYAIIMXCS CO CHOCOOOM DEIICHHS] CUCTEM JIMHEWHBIX
YpaBHEHHI C ABYMsI NEpPEMEHHBIMH, BhIpA0OTaTh YMEHHME pelIaTh CUCTEMbl ypaBHEHUH U
OPUMEHSTH UX MPU PELICHUN TEKCTOBBIX 3a/ad.

N3yueHne cuCTEM ypaBHEHHUU pacnpenensercs Mexay Kypcamu 7 u 9 kmaccoB. B 7
KJIacce BBOAMTCS MOHATHE CUCTEMbI U PACCMATPUBAIOTCS CUCTEMBI JIMHEWHBIX YPaBHEHU.

W3nokeHre HAuMHAETCS C BBEJICHUS TIOHATUS <JIMHEWHOE YpaBHEHUE C JBYMS
nepeMeHHbIMU». B cuctemy ympakHEHHM BKIIIOYAIOTCS HECIOXKHBIE 3aJlaHWsl HA PEIleHHe
JIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU B LIEJIBIX YHCIIAX.

dopmupyeTcs yMeHue CTpouTh rpaduk ypaBHeHus a + by = ¢, rne a # 0 wiu b # 0, npu
pa3MUUHBIX 3HAaYeHUSX da, b, c. BBeneHue rpaduyeckux 00pa3oB JaeT BO3MOXKHOCTH
HarJIJHO MCCIEA0BATHh BOIPOC O YUCIE PEUICHUI CUCTEMBI JBYX JIMHEWHBIX YpPaBHEHUH C
IBYMsI TIEPEMEHHBIMH.

OCHOBHOE MECTO B JAaHHOW T€ME 3aHUMAET U3yUEHHUE aJTOPUTMOB PELICHUS CUCTEM ABYX
JUHEWHBIX YpaBHEHUH C JBYMS NEPEMEHHBIMH CIOCOOOM MOACTAHOBKM U CHOCOOOM
clokeHus. BBegeHue cucreM MO3BOJIAET 3HAYUTENIBHO PACIIMPUTHh KPYr TEKCTOBBIX 3ajad,
pelaeMbIX C NOMOIIbIO amnmapara anreOpbl. [IpumeHeHHE cHucTeM yOpolaeT MHpoliecce
HepeBo/ia JaHHBIX 3a/1a4l C OOBIYHOI'O SI3bIKA HA SI3bIK YPABHEHUH.

Konmponvuwix pabom: 1
7. IloBTOpPEHMeE.
OcHosnas yens. 110BTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3Y H, nonydueHHbIe
B 7 KJ1acce.
Konmponvuwix pabom: 1

e 8 kJjacc:
1. PanuonanbHble ApooOH.
ParmonanbHast ~ 1poOsk. OcHOBHOE  CBOHMCTBO  JpoOu, COKpaIieHue apooeii.
o k
ToxxaecTBeHHbIE MpeoOpa3oBaHUs  paAlMOHAIBHBIX  BbIpakeHUN. DYHKIUSI y=— U €e
X
rpaduK.

OcHosnas yeib — BI)Ipa6OTaTB YMCHHUC BBIIIOJHATE TOXIACCTBCHHBIC HpCO6paBOBaHI/IH
pamruOHAJIbHBIX BBIpEl)KGHHfI.



Tak kak AEMCTBUS C PALMOHAIBHBIMH APOOSMH CYHIECTBEHHBIM OOpa3oM ONUpArOTCA Ha
JNEUCTBUS C MHOTOYJIEHaMH, TO B Hayaje TeMbl HEOOXOAMMO MOBTOPUTH C yHAIIUMHCS
npeoOpa3oBaHuUs 1IEJIBIX BRIPAKCHUH.

['maBHOE MeCTO B JaHHOM TeMe 3aHMMAlOT AJITOPUTMbI JEHCTBUUA ApoOsSMU. Yyaluuecs
JOJKHBI TIOHUMATh, YTO CYMMY, Pa3HOCTb, IPOM3BEICHUE U YaCTHOE JpOo0ei BCEra MOKHO
MpeACTaBUTh B BUJE Apodu. [Ipruobperaembie B JaHHON TeME YMEHUS BBINIOJIHATH CI0KEHHE,
BBIUMTAHHE, YMHOXEHUE W JIeJIeHUE Jpo0ed SBISIIOTCS ONOPHBIMU TNPEoOpa3OBAHMIX
IpoOHBIX BbhIpaxkeHuil. [loaromy uMm crenyer yaenuts ocodboe BHuManue. Herenecoobpa3zno
MepPeXOAUTh K KOMOMHUPOBAHHBIM 33JaHUSAM Ha BCe ACHCTBUS ¢ APOOSMU Mpexie, yeM Oyay
YCBOECHBI OCHOBHBIE€ aJITOPUTMBbL. 3a/laHUsI HA BCE JEUCTBUSA C APOOSMU HE JOJIKHBI OBITH
U3JUIIHE TPOMO3JKMUMH U TpynoeMKUMu.llpu HaxoxkaeHUM 3HavYeHHil apobed narorcs
3a7laHdsl Ha BBIYMCIICHHUS C IIOMOLIBIO KaJlbKyJIATOpa. B maHHOW TeMme pacimupsroTcs
CBEICHUA O  CTAaTUCTUYECKUX  XapaKTepUCTUKAX. BBoAUTCA  NOHATHE CpPEIHErO
FapMOHHUYECKOIO0  psAa  IIOJOXKUTENBHBIX  uucen. M3ydyeHue Tembl  3aBepluaercs

. K
paccMOTpeHHEM CBOMCTB rpaduka QyHKIUU y = — .
X

Koumponvuwix pabom: 2

2. CTeneHb € HeJbIM NMOKAa3aTeJeM. JJIeMEHThI CTATUCTUKH.
CreneHb C LENBbIM TOKa3aTedeM M ee cBoMcTtBa. CTaHmapTHbIM BujA uucia. HavanbHble
CBeJIeHHs 00 OpraHu3aIii CTATUCTUYECKUX UCCIICIOBAHUH.
OcHosHnast yenb — BBIPA00OTaTh YMEHHUE MPUMEHATh CBOMCTB, CTETICHU C IIEIbIM MTOKa3aTeaeM
B BBIYHMCIICHUSX U MpeoOpa3oBaHUsIX cPOPMUPOBATh HAUAJIbHBIE MPEICTABICHUS O cOope U
IPYIIHUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAIJISIAHON MHTEPHPETAIUY.
B or1oii TemMe QopMynHpyloTCS CBOMCTBAa CTENEHW C IIeJIbIM [OoKa3aTeneM. Merton
JIOKa3aTeNbCTBA JTHX CBOMCTB MOKAa3bIBAETCS HAa IPUMEPE YMHOXKEHUS CTENEHEH C
OIMHAKOBBIMHU OCHOBAaHUSIMH. JlaeTcsi MOHATHME O 3alUCU Yucila B CTAaHIAPTHOM BHJE.
[IpuBoasiTCsT MpuUMEpHl MCIIOJIB30BAHUS TAaKOW 3amMUCU B (PU3HUKE, TEXHUKE U JIPYTUX 00-
JIACTAX 3HAHUU.
VYyamuecs mMONy4yarOT HadaldbHbIE TMpEACTaBIeHUs OO0 OpraHu3alMi CTATUCTUYECKUX
uccienoBanuii. OHM 3HAKOMSITCSI C TIOHATHUSIMU T'€HEPATbHONU M BEIOOPOUYHON COBOKYITHOCTH.
[IpuBoasiTCs MpUMeEphl NMPEACTABICHHSI CTATUCTUYECKUX JaHHBIX B BUJIE TaOJUIl 4acTOT M
OTHOCUTEBHBIX YACTOT. Y4YallMMCs MpeaiaraloTcs 3aJaHus Ha HaXO0XKJICHHE 1O TaOJuIle
YacTOT TaKWX CTAaTHCTHYECKUX XapaKTEPHUCTHK, KaK cpeaHee apu@MeTH4ecKoe, MOja,
pa3max. PaccmarpuBaeTcs BOIpOC O HAIISIAHOW MHTEPIIPETAIIMN CTaTUCTUYECKON nHpopma-
1uu. M3BecTHBIE ydamuMcs crocoObl HATJISTHOTO MPECTABICHHUS CTATUCTUYECKUX JTaHHBIX
C MOMOUIBI0 CTOJIOYATHIX M KPYTOBBIX JUAarpaMM PacIIUPSIIOTCS 32 CUET BBEACHUS TaKUX
MOHATHUH, KaK IOJINTOH U THCTOTPaMMa.
Konmponvuwix pabom: 1

3. KBaapaTHble KOPHH.

[Torsitue 00 wppammoHanbHbIX uuciax. OOmuMe CBENEHUS O JACHCTBUTENBHBIX YHCIIAX.
KBagpatueiii kopeHn. [loHsiTHE 0 HAXOXKIACHUM TPHOIMKEHHOTO 3HAYEHUS KBAJPATHOTO
kopHs. CBoiicTBa KBaJpaTHBIX KoOpHeW. I[IpeoOpa3oBaHUs BBIpAXKEHUH, COIAEPIKANTUX
KBa/[paTHbIe KOpHH. DyHKIMS y = /x , ee cBoiicTBa U rpaduk.
Ocnognas yenb — CHUCTEMATU3UPOBATH CBEJACHHUS O PAUUOHAIBHBIX YHCIAX M JaTh
MpeACcTaBieHue 00 MPPALMOHAIBHBIX YHUCJIAX, PACUIMPUB TEM CaMbIM MOHSITHE O YHUCIIE;
BBIPAa0OTAaTh YMEHHUE BBIMOJHITH MPEeOOpa30BaHUs BBIPAKEHUN, COJIEPKAIIUX KBaJpaTHbIC
KOpHH.



B npganmHOM TeMe ywamuecs TIOJY4YarOT HAyajlbHOE MPEACTABICHUE O TMOHATUH
nerctBuTenbHOro yncaa. C 3Toil 1enbio 0000IIat0TCsl M3BECTHBIE YYAIlUMCSI CBEACHUS O
palMOHAIBHBIX 4ucaax. Ui BBEAEHUS IOHATUA HUPPALMOHAIBLHOIO 4YMCIA MCIIOIb3YETCs
VHTYUTUBHO MPEACTABICHUE O TOM, YTO KAXKIBIM OTPE30K UMEET JIMHY U IIOTOMY KaXKIOU
TOYKE KOOPAMHATHOM IIPSAMOM COOTBETCTBYET HEKOTOpoe uucio. IlokaseiBaercs, 4TO
CYLIECTBYIOT TOUKH, HE UMEIOIINE pallMOHAJIbHBIX a0CIIHCC.

IIpy BBeneHUM NOHATUA KOPHS IIOJIE3HO O3HAKOMUTH YUYAIUXCS C HAXOXKIECHUEM KOPHEU C
IIOMOILBIO KaJIBKYJIATOPA.

OcHOBHOE BHHMMaHUE YJEISETCS MOHATHIO apU(PMETUYECKOr0 KBaJIpPaTHOTO KOPHS H
CBOICTBaM apu(PMETHUYECKUX KBAJAPATHBIX KOpHEW. J[OKa3bpIBalOTCS TEOPEMbI O KOpPHE W3

IMPOU3BCACHUA U I[pO6I/I, a TaKXKC TOXKIACCTBO \/az :|a|, KOTOPBIC MMOJYYAarOT IIPUMCHCHUC B

Hp€06paSOBaHI/I5{X BBIpa)KeHHfI, COACPKAIIUX KBAJIPATHBIC KOPHHU. CHGHI/IaHBHOC BHUMAHUC
YACACTCA OCBO60)KI[CHI/IIO OT HUPPAIUOHAIIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPpAKCHHAX

a a

b Vbxe
UCIIOJIb3YeTCd KaK B CaMOM Kypce aireOpbl, Tak U B Kypcax reoMeTpHUH, alreOphl U Havall
aHaJIn3a.

[Iponomxkaercs pabora 1O pa3BUTHIO (YHKIHMOHATBHBIX NPEICTABICHUN YyYalIuXcs.
PaccMarpuBaioTcs (GyHKIUS 6=+/6, ee cBoiictBa u rpapuk. IIpu usydeHuu (QyHKIHHU

BHUaa YMenue Hp€O6pa?>OBBIBaTB BBIpAKCHUA, COACPKAIMUEC KOPHHU, YaCTO

y =+/x TIOKa3BIBaeTCs ee B3auMOCBA3b ¢ QYHKIMEH y = X%, r71e X > 0.
Koumponvuwix pabom: 1

4. KBaapaTHbie ypaBHeHMS.
KBagpatHoe ypaBHeHue. @opmyna KOpHEW KBaJpaTHOro ypaBHeHus. Pemienue
palMOHAJIbHBIX ypaBHEHUW. PemeHue 3anad, NpUBOIAIIMX K KBaJpaTHBIM YpPaBHEHUSIM U
IPOCTEUIINM PALIMOHAIBHBIM YPABHEHUSIM.
OcHosHas yenb — BBIPAOOTaTh YMEHHUsS pEIIaTh KBaJpaTHbIE YPAaBHEHHUS M IMPOCTEHUIINE
palMOHATIbHBIE YPABHEHHUS U IPUMEHSATh UX K PELICHUIO 33/1a4.
B Hayane TeMbl NPUBOIATCS MPUMEPHI PEIICHUS HEMOJIHBIX KBAJPATHBIX YpaBHEHUNU. DTOT
Marepuajg CUCTEeMaTu3upyercs. PaccMaTpWBarOTCS aNrOpUTMbl  PEIIEHUST HEMOJHBIX
KBaJPAaTHBIX YPAaBHEHUW PA3JIMYHOIO BUAA.
OCHOBHOE BHMMAaHHME ClIeyeT yIeIUTh PEIcHHIO ypaBHeHuit Buaa ax? + bx + ¢ = 0, rue a #
0, ¢ wucnomnp3zoBanueM (opmynsl KopHeW. B manHOW TeMe ydamuecs 3HAKOMSTCS C
dbopmymnamu Buera, BbIpa)KalomUMH CBSI3b MEXKIY KOPHSAMH KBaJpAaTHOTO YPaBHEHUS U €O
koddpummenramu. OHM HCHONB3YIOTCS B JaJbHEHWIIEM IMPH J0KA3aTeIhCTBE TEOPEMBI O
Pa3NIOKEHUN KBAJIPATHOTO TPEXWICHA HA JIMHEHHbBIE MHOKHUTEH.
VYyamuecs oBIaIeBarOT CIocOOOM pelieHus: APOOHBIX PAIlOHATBLHBIX YPaBHEHUHN, KOTOPHIT
COCTOUT B TOM, YTO PEUICHUE TAaKUX YPABHEHUU CBOJUTCSA K PEIICHUIO COOTBETCTBYIOIIUX
LEJIbIX YPABHEHHH C OCIEAYIOIIUM UCKIIOUEHUEM MTOCTOPOHHUX KOPHEH.
N3ydyenne paHHOW TEMBI MO3BOJIET CYIIECTBEHHO pPAClIMPUTh anmnapaT YpaBHECHUH,
WCIIOIb3YEMBIX JJIS PEIICHHS] TEKCTOBBIX 3a/1au.
Konmponvneix pabom: 2

5. IloBTOpEHMe.

OcnosHnasa yenv. I10BTOpUTH, 3aKpeNnuTh W 0000IIUTHL OCHOBHBIE 3YH, monydeHHble B 8
KJIacce.
Konmponvnoix pabom: 1



e 9 Kiacc
1. HepaBencrtBa.

UucnoBble HEPABEHCTBA M UX CBOWCTBA. [loWwIeHHOE CIOKEHHE W YMHOKEHHE YHCIOBBIX
HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHON U UX CUCTEMBI.
OcHosHas yenb — O3HAKOMWTH Y4YalluXcsl C INPUMEHEHWE: HEPABEHCTB I OLEHKH
3HAUEHUN BBIPAXKEHUH, BBIPA0OTaTh YMEHHME pellaTh JIMHEHHbIE HEPABEHCTBA C OJHOM
nepeMeHHo U ux cucrembl. CBOWCTBA YUCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha
KOTOPOM OCHOBAaHO pELICHUE JIMHEHMHBIX HEPAaBEHCTB C OJHOM nepeMeHHOM. T pemel o
ITOWICHHOM CJIOKEHUU M YMHOXXEHUH HEPABEHCTB HAXOJIWUTh IPUMEHEHUE MPHU BBIITOJTHEHUN
IIPOCTEUIINX YIPAKHEHUN Ha OLICHKY BBIPAXKECHUM IO METOAY I'paHull. BBoasTcs MoHATUA
aOCOJIIOTHOM MOTPEIIHOCTH W TOYHOCTH NPHUOIMKEHUS, OTHOCUTEIbHON IOrPEUIHOCTH.
YMeHUsT NpOBOAUTH JACAYKTUBHBIE PACCYKICHHMS TMOJYy4arOT pPA3BUTHE Kak IpHU
JIOKa3aTeNbCTBAX YKA3aHHBIX TEOPEM, TaK MW TMpPU BBINOJHEHUM YIPAKHECHUNW Ha
JI0Ka3aTeNbCTBA HEPABEHCTB.
B cBs3uM C pelmieHHeM JIMHEWHBIX HEPAaBEHCTB C OJHOW IEPEMEHHO: JAETCS MOHSTHE O
YHUCIIOBBIX TMPOMEXKYTKaX, BBOJSTCS COOTBETCTBYIOIME HAa3BaHUS U O00O3HAUYCHHS.
PaccMoTpeHHIO CUCTEM HEpPAaBEHCTB OJHOM NEPEMEHHOM NPEAIIECTBYET O3HAKOMIIEHUE
yUYalIUXCsl C MOHATUAMHU MepeceyeHusi U 0ObEUHEHUS MHOXKECTB.
IIpu pemieHun HEPABEHCTB MCHOJIB3YIOTCS CBOWCTBA PAaBHOCUJIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bACHAIOTCS HAa KOHKPETHBIX mpumepax. Ocoboe BHUMaHUE CIEyeT YAEIUTbh OTpaboTKe
YMEHHUS peliat MpoCcTeHIne HepaBeHCTBA BUIA ax > b, ax < b, OCTAHOBHUBILIKCH CHEIMATBHO
Ha ciy4dae, korga a < 0.
B sTOli Teme paccMaTpuBaeTCsl TAaK)KE PEIICHUE CUCTEM JBYX JMHEWHBIX HEPABEHCTB C
OJIHOU MEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPBIE 3aIIMCAHbl B BUJE JBOMHBIX HEPABEHCTB.
Koumponvuwix pabom: 1

2. KBaapatuuHasi pyHKIMS.
Oynukmus. CoiictBa ¢(ynkumit. Ksagpatserii TpexuneH. PasnoskeHue KBaJpaTHOTO
TpexuseHa Ha MHOxuUTenn. Dynkius y = ax? + bx + c, ee cpoiicta u rpaduk. Crenennas
byHKIMS.
OcHosHas yenb — PACHIUPUTh CBEJICHUS O CBOMCTBAX (PYHKIUH, O3HAKOMHUTH yYaIIUXCS CO
CBOMCTBaMH U TpaMKOM KBaJIpaTUUHOHN ()YHKITHH. |
B nauvane TeMbl cucteMaTH3MpyIOTCS cBeleHUs O (QYHKIUSAX. [IOBTOpSIOTCS OCHOBHBIE
MOHATHS: QYHKIIMSI, apTyMEHT, 001acTh onpeeneHus GyHKIuu, rpaduk. JlaroTcs moHSATHS O
BO3pACTaHUU M YOBIBaHMHM (YHKIIUH, TPOMEKYTKAX 3HAKOMOCTOSHCTBA. TeM CaMbIM
co3gaeTcs 0asza JJis YCBOSHHUS CBOMCTB KBaJIpaTHUYHON U CTETICHHOW (DYHKIIHM, a TaloKe st
JaNTbHEHUIIETo YriyoJieHus (yHKIIMOHAIBHBIX MPECTABICHUHN MTPH N3YYCHUH Kypca anreOpsbl
Y Ha4aJI aHaJIu3a.
[loAroTOBUTENBHBIM IIATOM K HM3YYEHUIO CBOMCTB KBaJAPATUUYHOW (QYHKIUM  SBISETCA
TAK)KE€ PACCMOTPEHHME BOIPOCA O KBAJPaTHOM TPEXUIEHE M €r0 KOPHAX, BBIICICHUU
KBaJlpaTa JIByWJICHA W3 KBAaAPATHOIO TPEXWIECHA, PA3JIOKCHUM KBAJPATHOIO TPEXWIEHA HA
MHOKUTEH.
U3ydyenue KBajpaTH4HON (YHKIUM HAYMHAETCA C PACCMOTPEHMS (YHKUUM y = ax’, ee
CBOMCTB M 0COOEHHOCTEW rpaduka, a TaKxke APYrUX YACTHBIX BHJOB KBaJpaTUYHOMU
Gynxuun — ¢yHkuit y = ax®> + b, y = a (x - m)% DT cBeleHHs HCIONB3YIOTCS IIPU
M3YYEHUH CBOWCTB KBaApaTudyHOW (yHKuU oOiiero Buaa. BaxkHo, yToOBI yuaiiuecs
TOHSIH, 9To rpadK PYHKUUH y = ax> + bx + ¢ MokKeT ObITh 0oayuYeH u3 rpaduka GyHKIUU
y = ax? ¢ NOMOWIBIO JBYX MapajUlelIbHBIX IIEPEHOCOB. IIpUeMbl MOCTpOeHHs TIpaduka



(ynkuun Y = ax? + bx + ¢ 0TpabaThIBaIOTCA HAa KOHKPETHHIX Ipumepax. IIpu 3ToM ocoboe
BHUMAaHUE CIEYET YACIUTh (POPMUPOBAHUIO Y YUAIIUXCS YMEHUS YKa3blBaTh KOOPIWHATHI
BEpUIMHBI TapaboJibl, €€ 0OCh CHMMETPHUH, HAMpPaBIICHHE BETBEH mapadoIIbl.
[Ipu uzyueHun 3TOM TEMbI AajbHEHIIEE pa3BUTHE MOJy4YaeT YMEHUE HAXOAUTh MO rpaduky
MPOMEXKYTKA BO3pacTaHusi U YObIBaHMS (PYHKIMHM, a TaKXKe MNPOMEKYTKH, B KOTOPBIX
(YHKIUS COXpaHSET 3HAK.
VYyaiuecs 3HaKOMATCS CO CBOMCTBAMM CTENIEHHON (PyHKIMH y = X" PU YETHOM M HEUETHOM
HaTypaJbHOM TOKa3areiie n. BBoAWTCA MOHATHE KOpHS Tra-il creneHu. OHM MOJIy4yaroT
MPEJICTABICHUE O HAXOXICHUM 3HAYCHUU KOPHS C MOMOUIBIO KaJbKYJSATOpa, MpUYEM
BBIPa0OTKAa COOTBETCTBYIOIINX YMEHUI HE TpeOyeTcs.
Konmponvuwix pabom: 1
3. HepaBeHcTBa ¢ 0HOI NepeMeHHOI
Ienwsie ypaBHeHus. JIpoOHble paloHalIbHBIC ypaBHeHUs. HepaBeHCTBa BTOpPOU CTENeHU C
OJHOM NMEPEMEHHON. MeTo1 HHTEPBAJIOB.
OcHosHasi yeib — CHUCTEMATU3UPOBaTh M OOOOIIUTH CBEIECHUS O PEIICHUH IENbIX U
JTPOOHBIX palMOHATILHBIX YPaBHEHHUM ¢ OJTHOM MEepeMeHHOM, chOPMUPOBATH YMEHUE PEIIATh
HEpPABCHCTBA BUA ax’+bx+c>0mwmax’+bx+c<0,rmea#0.
B sTol Teme 3aBepiiaercs M3ydeHHE PAlMOHAIBHBIX YPABHEHUW C OJHOM INEpeMeHHOU. B
CBSI3U C 9TUM TPOBOJUTCS HEKOTOpPOE 0000IIeHNE U YIITyOJIeHUE CBEJICHU 00 YpaBHCHUSX.
BBoasATCS MOHATHUS LIEJIOT0 PalMOHAIBHOTO YPaBHEHUS M €ro CTENEHU. YUalluecs 3HaKO-
MATCSL C PEIICHUEM YpPaBHEHUH TPEThEH CTENEHM U YETBEPTOM CTENEHU C MOMOIIbIO
Pa3JIOKEHUsT HA MHOXHUTEIIM U BBEJCHUSI BCIIOMOTaTeJIbHOM MEpeMEeHHON. MeToa pereHus
YpaBHEHH  TIyTeM  BBEIEHHUS  BCIIOMOTATEIbHBIX  IMEPEMEHHBIX  OyAeT  IIMPOKO
UCIIOJIb30BaThCs B JAJbHEHIIEM MpU PEHICHUH TPUTOHOMETPUUECKUX, JTOTapu(PMUUECKUX U
IPYTUX BUJAOB YPABHEHUM.
Pacmupsitorcss cBefieHHs O pEIIEHHH APOOHBIX palMOHAIBHBIX YpaBHEHUH. Ydariuecs
3HAKOMSTCS C HEKOTOPBIMU CIICLIUAJIbHBIMU [IPUEMAMHU PELICHUS TAKUX YPAaBHEHUM.
dopMUpOBaHKE YMEHHUII pellIaTh HEPaBEHCTBA BUAA ax’ + bx + + ¢ > 0 mwm ax? + bx + ¢ < O,
rae a # 0, OCyIIeCTBISIETCS ¢ ONOPO Ha CBEJIeHUS O IpadKe KBaApaTUUYHON (QYHKITUH.
VYuyamuecss 3HAKOMATCS C METOJAOM HHTEPBAIOB, C IMOMOILIBK KOTOPOIO PpELIArOTCs
HECJIOKHBIEC PALIMOHAIILHBIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ AByM# llepeMeHHbIMHU

VYpaBHeHue ¢ AByMs TMepeMeHHbIMU Hu ero rpaduk. CucTembl YpaBHEHHH BTOPOM
crerneHu. Pemenue 3a1ad ¢ MOMOIIBK CUCTEM YpPaBHEHUU BTOPOW crtereHu. HepaBeHcTBa ¢
JIBYMsI IEPEMEHHBIMH U UX CUCTEMBI.
OcHosHas yenb — BbIPAOOTATh YMEHHE pEIIaTh MPOCTEHINNE CHUCTEMBI, COJEpIKaIne
YpPaBHEHUE BTOPOM CTENEHU C JABYMs NEPEMEHHBIMHM, M TEKCTOBBIC 3a/1a4d C ITOMOIIBIO
COCTaBJICHUS TAKUX CUCTEM.
B nanHOM TEeMe 3aBepuIAETCS H3YYEHHWE CUCTEM YPAaBHEHUW C JABYMs IEPEMECHHBIMU.
OCHOBHOE BHMMaHHE YIENSETCAd CHCTEMaM, B KOTOPBIX OJHO W3 YypaBHEHUW MEepBOM
CTEIIEHH, a IPYroe BTOPOM.
N3BecTHBIN yyamuMcsl Croco0 MOACTAHOBKM HAXOJUT 37€Ch JalibHEilllee MPUMEHEHUE U
MO3BOJISIET CBOAUTH PEIICHUE TAKUX CUCTEM K PEHICHHUIO KBAJIPATHOTO YPABHEHHS.
O3HaKOMJIEHHE y4YalllUXCS C NPUMEpPAMU CUCTEM YpPAaBHEHUN C JBYMs NEPEMEHHBIMH, B
KOTOpbIX 00a ypaBHEHUS BTOPOM CTEMEHH, MAOJKHO OCYHIECTBIATHCS C JOCTATOUYHOMU
OCTOPOKHOCTBIO M1 OTPAHUYMBATHCA MPOCTEHUIINMHU TPUMEPAMMU.



[IpuBneueHne W3BECTHBIX YydamuMca rpadUKOB TO3BOJSET TPUBECTH MPUMEPHI
rpauyeckoro peumreHus cucteM ypaBHeHH. C MOMOIIBIO TpauuecKux MpeCcTaBICHUI
MOKHO HAarJSIAHO TI0KAa3aTh YyYallMMCSl, YTO CHCTEMBl JIByX YpPaBHEHUH C JAByMs
MIEPEMEHHBIMU: BTOPOW CTENEHW MOTYT UMETh OJHO, JIBa, TPHU, YETHIPE PEIICHUA WU HE
MMETh PELICHUM.
Pa3paboTanHbplii MaTeMaTHYECKUM ammapar MO3BOJSET CYIIECTBEHHO pACIIUPUTh KIIacc
coAepKaTEIbHbIX TEKCTOBBIX 3a7a4, PEIIAEMbIX C MOMOIIbIO CUCTEM YPAaBHEHHUII.
N3ydyenne TeMbl 3aBepIIacTCs BBEICHUEM IOHATHII HEPABEHCTBA ABYMsSI MEPEMEHHBIMU U
CHUCTEMbl HEPABEHCTB C JABYMs nepemMeHHbIMU. CBefieHUs O TpaduKkax ypaBHEHUH C JByMs
MEPEMEHHBIMU  UCTOJB3YIOTCS MPU  WUIIOCTPAIMA MHOXECTB PELICHUN HEKOTOPBIX
MPOCTEUIIINX HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CUCTEM.
Konmponvnwix pabom: 2

5. DJieMeHThI NPUKJIATHOH MATEMATHKH.

MaremaTtuueckoe  mojenupoBaHue.  I[lporentHeie  pacuerbl.  [IpubnuxeHHbIC
BbIurciieHus1. OCHOBHBIE MpaBuiia KOMOUHATOPUKU. OTHOCUTENIbHAS YAaCTOTa U BEPOSITHOCTh
ciydaitHoro cooniTusa. Kiaccuueckoe ornpezeneHne BeposTHOCTU. HavanbHble cBeAeHUS O
CTaTUCTHKE.

OcHosnas yenib — O3HAKOMUTH YYalIUXCS C TOHSATUSMHM IEpPECTaHOBKH, pa3MEUICHUs,
COYETaHHUS U COOTBETCTBYIOMMMH (OpMYyJaMU JIS TOJICUeTa MX YWCIIa; BBECTH MOHSTHUSA
OTHOCHUTEJIbHOM YaCTOTHI U BEPOSTHOCTH CIYy4aitHOTO COOBITHS.
N3ydeHne TeMbl HAUMHAETCA C PEIICHHS 3a/1ad, B KOTOPHIX TpeOyeTcs COCTAaBUTh T€ WU
MHbIE KOMOWHAIIMKM 3JIEMEHTOB U MOJCYMTATh MX 4HUCHO. PazbsicHseTcs KOMOMHATOpPHOE
PaBWJIO YMHOXEHHUS, KOTOPOE HCIIOJIb3yeTCsl B JaJbHEWIIEM IpHU BBIBOJAE (HOpMyI IS
[IOZICYETAa YMCJIa IEPECTAHOBOK, pa3MelleHUud u codyeraHuil. [lpu u3ydyeHuM HaHHOTO
MaTepuasa HeoOXOAMMO OOpaTUTh BHHUMaHUE y4alluXcs Ha pa3inyue MOHSITHM
«pa3MeIleHue» U «codyeTaHue», cHOPMHUPOBATH y HUX YMEHHE OMNpENENsiTh, O KaKOM BHUJE
KOMOMHAIMI UIET peub B 3a7a4e.
B nmanHOM TeMe ywamuecs 3HAKOMSTCA C HadalbHBIMU CBEICHUSMH W3 TEOPUHU
BEpOSATHOCTEH. BBOMATCA MOHATHS «clydyaliHOE COOBITHE», «OTHOCHUTEIbHAS YacTOTay,
«BEPOSITHOCTH CIAy4aHOTO COOBITHSI». PaccMaTpuBaroTCs CTaTUCTUYECKHN M KIIACCUYECKUN
MOJIXOJIbI K OTPEEICHUIO0 BEPOSITHOCTH CIy4aHOTrO coObITHSA. BaxkHO oOpaTUTh BHUMaHUE
y4auiuxcs Ha TO, YTO KJIACCHYECKOE ONPEAEIEHUE BEPOSATHOCTH MOXKHO IPUMEHATH TOJIBKO K
TaKUM MOJIEJISIM PETbHBIX COOBITUM, B KOTOPBIX BCE UCXOBI SABISIOTCS PAaBHOBO3MOKHBIMU.
Konmponvuwix pabom: 1

6. UucjioBble MOC/I€10BATENIbHOCTH.
UucnoBble TMOCIEAOBATEILHOCTH. ApudMeTnueckass W TeoMETpUYEecKas MPOTPECCHUH.
@opMyJibl M-TO YJI€HA U CYMMbI MEPBBIX N WIEHOB MpOorpeccuu. beckoHeuHO yObIBaroias
reoOMeTpHUYECKasi IPOrpeCcCHUsl.
OcHosHas yeib — NaTh TOHATHS 00 apu(PMETHIECKON U TEOMETPUIECKONM TPOTPECCHIX KaK
YHCJIOBBIX MOCJIEIOBATEILHOCTIX 0CO00T0 BH/IA.
[Ipy w3ydyeHurm TEMBI BBOJMTCS NOHATHE MOCIENOBATEIBHOCTH, PA3bICHAECTCA CMBICI
TEpMUHA «N-H UIeH TMOCIeJ0BAaTEIbHOCTUY», BBIPA0ATHIBAECTCS YMEHHE HCIOJb30BaTh
HMHJIEKCHOE OO0O3HAaueHHe. OTU CBEJCHUS HOCAT BCIOMOTATENbHBIA  XapakTep U
WCIIOIB3YIOTCS JUIsl U3YUYEHUs apuPMETUUECKON U TeOMETPUUYECKON MPOrpecCcuil.
Paborta ¢ ¢opmynamu N-rO 4jieHa U CyMMBI MEPBBIX I'd YJIEHOB MPOrPECCUM, TOMUMO CBOETO
OCHOBHOI'O HA3HAYEHHs, MO3BOJISIET HEOJHOKPATHO BO3BpPAIIATHCS K BBIYHCICHUSIM,
TOXIECTBEHHBIM MPEOOPa30BaHUSAM, PEUICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.



PaccmarpuBaloTcsi XapakTEepUCTHUYECKHE CBOMCTBA apu(METUYECKOH U T€OMETPUYECKOM
IIPOIPECCUN, YTO IIO3BOJISIET PACLIUPUTH KPYT IpeajiaracMbIx 3a1ad.

Konmponvuwix pabom: 1

7. TloBTOpeHue (MTOroBOE)
OcHosnas yenv. lloBTOpUTh, 3aKpenuTh M 0000mUTHL OocHOBHBIE 3YH, monyuennsie B 9

KJ1acce.
Konmponvuwix pabom: 1

HBOIMX HAYKy, OJOJDKHO BOWTH B I/IHTGJ'IJ'IeKTyaJIBHIJﬁ Oarax KaXXJ10TO KYJIbBTYPHOI'O

YeJioBeKa.
3. TemaTnueckoe NJIaHUPOBAHHE

ITo aBTOpPCKOIT Ilo padoueii
Ne Pazagen kypca nporpamme nporpamme

(K0J1-BO 4acoB) (K0JI-BO 4acoB)
1. | JluneliHoe ypaBHEHHE C OJTHOM MEPEMEHHOU 15 15
2. | llenple BEIpasKeHHUSI 52 50
3. DyHKIUU 12 12
4 CucreMbl INHENHBIX YPABHEHUH C IByMS 19 19

MIePEMEHHBIMU




5. PanmonanbHble BbIpaX)EHHs 44 44
6. | KBagpartubie kopHuU. JleiiCTBUTENBHBIE YUCTA 25 25
/. | KBagpaTHble ypaBHEHUs 26 26
8. | HepaBeHctBa 20 20
9. | KBagpartuynas ¢GyHKUHS 38 38
10. | DnemeHTHl NPUKIATHON MATEMATUKU 20 20
11. | YucnoBble MOCIEI0BATENBHOCTH 17 17
12 [ToBTOpEeHME U cucTeMaTu3anus y4eOHOTo 97 20
MaTepuana
Hroro 315 306
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