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PaGouas mporpamMma 1o anrebpe s 9 kinacca pa3paboTaHa Ha OCHOBE MPUMEPHOIN MPOrPaMMbl OCHOBHOTO
oOmero oOpa3oBaHMsI IO MaTeMAaTHKE C YYETOM TpeOOBaHHIA denepanbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNpHOTO CTAaHIApPTa OCHOBHOTO OOIIEro oOpa3oBaHHs IO MAaTEeMATHKE C HCIIOIb30BAHHEM
pekoMeHnmanuii aBTopckor mporpammbel FO.H. MaxkapeueBa. (IIporpamma mo anre6pe, ast. FO.H.
MakaperueB, H.I'Munmgiok, K.M.Hemxos, C.b.CyBopoBa, B cOopHuke «Anredpa. IIporpammsl
o0mreobpazoBatenbHbIX yupexacHuit. 7-9 knaccel, CocraButens T.A.bypmuctpoBa, usn. «IIpocsemieHue»,
2009 r.). OcHOBHO# 00pazoBaTeILHON MPOrPaMMBbl OCHOBHOT'O 00111ero oopazoanus OV,

B paboueii mporpamme y4TeHbI Hied U nosioxkeHus KoHuenum 1yXxoBHO-HPABCTBEHHOT'O PAa3BUTHS
W BOCTIHTAHUS JTUYHOCTH TpakaaHuHa Poccuu, mporpamMmbl pa3BUTHS U (HOPMUPOBAHUS YHHBEPCATHHBIX
y4eOHBIX NEHCTBHM, KOTOpbIE OOecreynBaloT (HOPMHUPOBAHHE POCCUMCKON TPaKIaHCKOW HIECHTUYHOCTH,
OBIIAJICHUE KIIOYEBBIMU KOMIIETCHIIUSMHU, COCTABIISIOIMIMMU OCHOBY JUISI CaMOPa3BHUTHs OOydYarOmIUXcs,
KOMMYHHMKATHUBHBIX Ka4eCTB JTUYHOCTH.
Hcnonb3yercss yueOHO METOUYECKUA KOMILICKT:

1. Anre6pa. 9 knacc: yue0.1s obmeodpazosat. yupexaenuit / F0.H.Makaperues, H.I'.Munmiok,
K.".Hemkos, C.b.CyBopoBa; noxa pen.C.A.TensikoBckoro.- 19-e uza.- M.: Ilpocsenienue, 2011.
2. W3yuenue anreOpsl B 7-9 knaccax: nocodue mist yaureneit / F0.H.Makapsrues, H.I'.Munmiok,
C.b.CyBoposa, U.C.I1InbikoBa. — 3-¢ u3m., nopad. — M. : IIpoceemenue, 2009.
3. Aunre6pa: gunakt. Mmatepuanst 1 9xui. / JI. U. 3aBuy, JI. B. Ky3uenosa, C. b» CyBopoBa. — M.:
[Ipoceemenue, 2007—2008.
ITporpamma pazpaboTana Il IpenoaBaHus Kypca anredpa 1o yueOHHMKY anreOpsl mon pepakuueid C. A.
TensikoBckoro B o0beme yueOHoro Bpemenu 102 gacos ( 3 ypoka B HEJleIo).

onpenesiOTCA  pe3yJbTaThl  HW3y4YeHHs] mnpeaMera  (IMYHOCTHbIE, MeTampeIMeTHbIe,
npeaMeTHbIE).
JAUYHOCHHblE:

1) BocMTaHME POCCUNCKON TpakJaHCKOM MIEHTUYHOCTH: MATPUOTU3MA, yBakeHUsA K OTedecTBy,
IIPOLUIOE UM HACTOAILLEE MHOTOHALIMOHAIBHOIO Hapojga Poccum; oco3HaHuME CBOEM 3THHYECKOU
IIPUHAJIEKHOCTH, 3HaHUE MCTOPHM, S3bIKA, KYJIbTYphl CBOETO HApOJa, CBOErO Kpas, OCHOB KYJIbTYpPHOIO
Hacienuss HapoaoB Poccunm u  yenoBedecTBa; yYCBOEGHME T'yMAaHUCTHUYECKHX, JEMOKPATHUUYECKUX U
TPAJULMOHHBIX I[IEHHOCTEHl MHOTIOHAIIMOHAJIBHOTO POCCHUHCKOro OOIIECTBAa; BOCHUTAaHHE 4YYBCTBA
OTBETCTBEHHOCTH M J0Jra nepea Poannoit;

2) ¢hopMupOBaHHE OTBETCTBEHHOTO OTHOLICHHUS K YUEHHIO, TOTOBHOCTH U CIOCOOHOCTH 00yYaroIuXCs
K CaMOpPa3BUTHUIO U caMO0Opa30BaHUIO HAa OCHOBE MOTHBAIMU K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY
BBIOOPY U MOCTPOCHHUIO JallbHEHIIeH MHANBUAYAIbHON TPAeKTOPUHU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKU B
Mupe mnpodeccuii M NPOPECCHOHANBHBIX MPEANOYTEHHH, C YYE€TOM YCTOWYUBBIX [MO3HABATEIbHBIX
MHTEPECOB, a TaKK€ Ha OCHOBE (DOPMHpPOBAHUS YBAXKUTEIHLHOTO OTHOIICHUS K TPYIY, Pa3BUTHUs OINbITa
y4acTus B COLIMATBLHO 3HAYUMOM TPYIIE;

3) ¢dopmupoBaHHE IEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKM M OOIIECTBEHHOW MPAaKTUKH, YYUTHIBAIOLIEIO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) (gopmupoBaHHE OCO3HAHHOIO, YBAKUTEIBHOIO M JIOOPOXKEIATEIbHOIO OTHOIIEHUS K JAPYromMy
YeJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHUIO, KYIbTypeE, A3BIKY, BEpe, TPaKJAHCKON MO3UIUH, CHOCOOHOCTH
BECTH JUAJIOT C JPYTUMH JIIOJbMH U JIOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) OCBOCHHE COIMATIBHBIX HOPM, ITPABUJI MTOBEACHUS, pojiei U (OPM COIMATBHON KU3HH B TPyNIax U
COOGH.IGCTBB.X, BKJIIOYasl B3POCJIBIC U COLUAJILHBIC COO6H.I€CTB3.; y4aCTuC B IMIKOJIbBHOM CaMOYIIPABJICHUHU U



OOIIECTBEHHOM JKU3HM B MpeJielaxX BO3PACTHBIX KOMIIETEHIIUN C YY€TOM PErHOHalIbHbBIX, STHOKYIbTYPHbIX,
COLIMAJIbHBIX M SKOHOMHUYECKHUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHMSI M KOMIIETEHTHOCTHU B PEUICHUH MOpPAJbHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpA, GOpMUPOBAaHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBE/ICHNUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

7) ¢opMupoBaHWEe KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHHMM | COTPYIHHYECTBE CO
CBEPCTHUKAMH, JIETbMH CTapIIEr0o W MJIQJIIET0 BO3pacTa, B3POCIBIMH B IpoIecce 00pa3oBaTeIbHOM,
0OIIIECTBEHHO TOJIE3HOM, YIeOHO-UCCIIeI0BATENbCKOM, TBOPUYECKOM M IPYTUX BUIOB ACSATEIHHOCTH;

8) dopmupoBaHHE OCHOB SKOJOTHMYECKOW KYJIbTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHHUSI, PA3BUTHE OIbBITA 3KOJOTHUYECKH OPHUEHTUPOBAHHON pedIIeKCUBHO-OLIEHOUYHOM
Y IPAKTHUUYECKOH eATEIbHOCTH B )KU3HEHHBIX CUTYalIHX;

9) oco3HaHMEe 3HAYCHHS CEMBU B )KM3HU YEJIOBEKAa M OOIIECTBA, MPUHATHE IIEHHOCTH CEMEHHON KU3HH,
YBaXUTEIHHOE U 3a00TIMBOE OTHOIIIEHUE K YJI€HAM CBOEH CEMbH;

. (dbopMUpOBaHKE OTBETCTBEHHOTO OTHOIICHUS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH O0YUYaOIIUXCSI
K CaMOpa3BUTHI0O W CamMOOOpa30BaHHWIO HA OCHOBE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, BBIOOPY
nanpHelmero oOpa3oBaHusT Ha 0a3e OpPHEHTHPOBKM B MHpe mnpodeccnii U MpodecCHOHATBHBIX
MPEINOYTeHUH, OCO3HAHHOMY ITOCTPOCHHUIO WHIMBHIYaTbHOH 00pa30BaTEIBHON TPACKTOPHUH C yYETOM
YCTOMUMBBIX TIO3HABATEILHBIX HHTEPECOB;

. (dbopMHEpOBaHUE LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAYKH U OOIIECTBCHHOH MPAKTHKH;

. GbopMUpPOBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH M OONICHHMM ¥ COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTapUIUMH W MJAIIIAMH B 00pa30BaTEeIbHOW, OOIECTBEHHO IIOJE3HOH, Yy4eOHO-
HCCIIeIOBATEIILCKOM, TBOPUYECKON U IPYTUX BHUJIAX JICATEITBHOCTH;

. YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBIC/IM B YCTHOW M NMHCbMEHHOHN peuH, TIOHWMAaTh
CMBICJI IOCTaBJICHHOM 3aj]auu, BBICTpaNBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI;

. KPUTHUYHOCTh MBIIIJICHUSI, YMEHHME pAcClO3HaBaTh JIOTMUECKH HEKOPPEKTHbIE BbICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

. KpEaTUBHOCTb MBIIUICHNS], THULIUATUBY, HAXOAUYNBOCTh, aKTUBHOCTH IIPH PELICHUH 33134
. YMEHHUE KOHTPOJIHUPOBATH MPOLIECC U PE3YNIbTAT YUeOHONH MaTeMaTHUECKON AEATEIbHOCTH;

. CHOCOOHOCTh K SMOLIMOHAJIBHOMY BOCHPHATHIO MaTeMaTHUeCKUX OOBEKTOB, 3a/ad, PpELICHUH,
pacCyXJIeHUH;

MeETaNpeaAMETHbIC:

1) ymMeHue caMOCTOSITENIbHO OMPEENATh LIeJU CBOEro 00y4eHus, CTaBUTh U POPMYITUPOBATH ISl ceOsI
HOBBIE 3aJaud B ydeOe M TI03HABATEIbHOM JESATENbHOCTH, pa3BUBATh MOTHBBI U HMHTEPECHl CBOEH
MO3HABATEIbHOMN JESITETbHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh MYTH JOCTH)KEHUS IeJIeH, B TOM YHCIIE albTepHATHBHEIC,
O0CO3HaHHO BRIOMpaTh HamoOoJee 3 (HEKTUBHBIC CITOCOOBI pEIICHUsT YUeOHBIX M MO3HABATEIHHBIX 3a/1a4;



3) YMEHHE COOTHOCUTH CBOU JIEUCTBHUS C IUIAHUPYEMBIMHM PE3YJIBTATAMH, OCYLIECTBISATH KOHTPOJIb
CBOCH J1eATEIbHOCTU B MpOIIECCEe TOCTHKEHHUS pe3yibTaTa, ONpeneisTh CHOCcOoObl AEMCTBHI B pamkax
MIPEAJIOKEHHBIX YCIIOBUM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS
CUTYyaLUEH;

4) ymMeHue OlCHUBATh MPABUIBHOCTH BBHIMIOJHEHUS y4eOHOW 3a/1aud, COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

5) BllaJieHWe OCHOBAaMH CaMOKOHTPOJIS, CaMOOIICHKH, TPUHATHS PEHICHUH W OCYIICCTBICHUS
OCO3HAHHOTO BbIOOpA B yUeOHOM M MO3HABATEILHOM eI TEIBHOCTH;

6) yMeHHE ONpeaeNsaTh TMOHATHSA, CO3/laBaTh  OOOOIIEHHWs, YCTAaHABIWBATh  AHAJIOTUH,
KJIACCU(HUIIUPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAaHUS W KPUTCPUU JUIA  KIACCH(HUKAINH,
YCTaHABIIMBATh TPHYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOHMTH JIOTHYECKOE PACCYXKICHHE, YMO3aKIIFOUCHUE
(MHAYKTUBHOE, IEAYKTUBHOE U MO AaHAJIOTUH) U JIe1aTh BBIBOIbI;

7) ymeHue co3aaBaTh, MPUMEHSATh M MPEOOpPa3OBBHIBATh 3HAKKM W CHMBOJIBI, MOJEIH M CXEMBI IS
penieHust yueOHbIX U IMO3HABATEIBHBIX 33]1a4;

8) CMBICIIOBOC UTCHHUC;

9) ymMeHue opraHM30BBIBaTH y4E€OHOE COTPYIHHYECTBO U COBMECTHYIO AESTENBHOCTh C yUUTENIEeM M
CBEPCTHHUKAMHM; padOTaTh MHAMBUAYAILHO U B TPYIIE: HAXOAUTH o0lIee penieHne U pa3pemiaTb KOHQIUKTHI
Ha OCHOBE COIJIACOBAHMSI MO3MIMM M ydyeTa MHTEepecoB; (GOpMYIUpPOBaTh, ApryMEHTUPOBATh U OTCTaUBATh
CBOE MHEHHUE;

10) ymMeHue 0CO3HaHHO UCIOJIB30BaTh PEUYEBBIE CPENICTBA B COOTBETCTBHM C 3a7a4eil KOMMYHUKAIUU
JUISL BBIP@XKEHUS CBOUX UYBCTB, MBICICH ¥ TOTPEOHOCTEH; IUIAHUPOBAHUSA W PETYISIIUU CBOCH
JEATEIIbHOCTH; BJIaJICHUE YCTHOW M MUCbMEHHON PEUbl0, MOHOJIOTMYECKOW KOHTEKCTHOM pEeUblo;

11) ¢dopmupoBanue W pa3BUTHE KOMIIETEHTHOCTH B O0OJIACTH HCIOJIB30BaHHUS WH(POPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHosorui (masee MKT- koMmmeTeHIMM); pa3BUTHE MOTHBAIMM K OBJIAJCHUIO
KyJIbTYpOH aKTUBHOTO TIOJIb30BaHUS CIIOBAPSMH U IPYTUMHU TTOMCKOBBIMU CHCTEMaMU;

(8 pen. [Ipukaza Muno6puayku Poccuu ot 29.12.2014 N 1644)

12) ¢opmupoBaHue U pa3BUTUE OSKOJOTHYECKOTO MBILIUICHUSA, YMEHHE TPUMEHSATH €ro B
MMO3HABATEIbHOW, KOMMYHHUKATUBHOM, COIMAIEHOM TIPAKTUKE U MPOGECCHOHATHHOW OPUEHTAIUH.

PErVISATUBHBIC YHUBCPCAJIBHBIC V‘~I€6HBIG I[GI\/'ICTBI/ISII

. YMEHHE CaMOCTOSTEIBFHO IUIAHUPOBATh AIbTEPHATUBHBIC ITyTH JOCTIDKCHHS IeNied, OCO3HAaHHO
BbIOMpaTh Hanbosee 3P PEeKTUBHBIE CITOCOOBI peIIeHUs YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4;

. YMEHHE OCYIIECTBIISATh KOHTPOJIb MO PE3yibTaTy U CHOCOOY NEWCTBUS Ha YpOBHE NMPOHU3BOJILHOTO
BHUMaHUS U BHOCUTh HEOOXOUMbIC KOPPEKTUBHI;

. YMEHHE aJIeKBAaTHO OLIEHHWBATh MPAaBWJIBHOCTh WJIM OIIMOOYHOCTH BBIIIOJHEHUS y4eOHOM 3aqauu, ee
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

o IMMOHUMAaHHEC CYIIHOCTHU AJITOPUTMHUYCCKUX HpeI[l'II/IcaHI/Iﬁ U YMCHHUC HeﬁCTBOBaTB B COOTBETCTBHH C
MMPECAT0KCHHBIM aJITOPUTMOM;



o YMCHHUE CaMOCTOATCIIBHO CTaBUTh LCIIH, BBI6I/IpaTB M CO3JaBaTh aJITOPUTMBI AJId PCIICHUA y‘le6HI)IX
MaATEMAaTHUYCCKUX np06neM;

o YMCHHUEC IUIAaHUPOBATh W OCYHICCTBIATH ACATCIIBHOCTH, HAIIPABJICHHYIO Ha pPCIICHUC 3aJdayd
HCCIICO0BATCIIbCKOI'O XapaKTepa,

IO3HABAaTCIbHBIC YHUBCPCAJIBHBIC V‘I66HI)IC JICHCTBHS:

J OCO3HAHHOE BIAJICHUE JIOTUYECKUMHU JEHCTBUSMHU  ONpPEICICHUS TOHATUH, 0000IeHus,
YCTaHOBJICHUS aHAJIOTHH, KIaCCH(PUKAIIUKN HA OCHOBE CAMOCTOSATEIHLHOTO BEIOOpAa OCHOBAHUI U KPUTEPUEB,
YCTaHOBJICHUS POJOBUIOBBIX CBA3EH;

® YMCHHUC YCTaHABJIMWBATh MNPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PaACCYXKIACHUC,
YMO3aKJIHOUCHUC (I/IH,Z[yKTI/IBHOC, ACAYKTHBHOC U 110 aHaJ'IOI‘I/II/I) X BBIBOJHI;

® YMCHHUC CO34aBaTb, NPUMCHATL U HpGO6p&30BBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA, MOJACIN U
CXCMbI UIs pCHICHUA y‘-Ie6HI>IX U IIO3HABAaTCJIbHBIX 3a1a4;

. dbopMUpOBaHHEe W pa3BUTHE Yy4EOHOH H OOIIENONB30BATEIHCKOW KOMIETEHTHOCTH B O00JACTH
UCIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruid (MK T-koMmeTeHTHOCTH);

. dbopMUpOBaHUE TEPBOHAYAIBHBIX MPEJACTABICHUNA 00 HAEIX U O METOJaX MAaTeMaTUKH Kak
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHHUKHU, CPEIACTBE MOJICIIUPOBAHUS ABIEHUN U IPOLIECCOB;

. YMEHHME BHUAETh MaTeMaTHYECKyl0 3a/Jadyy B KOHTEKCTE TMpOOJIEeMHOM CHUTyallun B JPYTHX
JTUCLUIIMHAX, B OKpYKaloLIeH )KU3HU;

. YMEHHE HaXOAUTh B pa3IMYHBIX MCTOYHUKAX MHMOpMAIMIO, HEOOXOOUMYIO [UIl pEIIeHUs
MaTeMaTHYECKUX MpoOieM, M MPEeACTaBISATh €€ B MOHATHOW (opMe; MPUHUMATh PEHICHHE B YCIOBHUAX
HETOJIHOM U N30BITOYHOM, TOUHOW U BEpOATHOCTHOW MH(POPMALINY;

. YMEHHE IOHUMaTh M MCIIOJIB30BATh MAaTEMaTHYECKHE CPEACTBA HAIVIAIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIs WLTIOCTPALMH, HHTEPIIPETALINN, apTyMEHTAIUH;

. YMEHHME BBIIBUTaTh TUINOTE3bl MPU pEHIeHUH Y4YeOHBIX 3ajad M MOHMMATh HEOOXOIMMOCTh HX
MIPOBEPKH;
. YMEHHE MPUMEHSATh MHIYKTHUBHBIE U JI€TyKTHUBHBIE CIIOCOOBI PACCyKIEHUH, BUICTh pPa3INYHbIC

CTpaTeTHu PEIICHUS 3a]1a4;

KOMMYHUKATHUBHBIC YHUBCPCAJIbHBIC V‘IC6HBIC JICHCTBUSA:

d YMCHHUC OpPTraHHU30BbLIBATH yqe6Hoe COTPYAHUYCCTBO U COBMCCTHYIO ACATCIBHOCTH C YUYUTCICM U
CBEPCTHUKAMM: OTIPEJIEIIATH IENH, PACIPEACIATh (PYHKIIUU U POIM YIACTHUKOB, OOIIHE CITIOCOOBI pPabOTHI;

. yMeHue paboTaTh B TpyIMIE: HAXOAUTHh OO0INee pelIeHHe W paspeuiarb KOH(IMKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIUI U yyeTa HHTEPECOB;

. CIIyLIaTh apTHEPA;
. (dbopMynupoBaTh, APryMEHTUPOBATh U OTCTAHBATh CBOE MHEHUE;

npeomemmbole:



1) dopmupoBaHHE TPEACTABICHUA O MaTeMaTHKE KaK O METOAC IO3HaHUS JACHCTBHUTEIHLHOCTH,
MTO3BOJISIONIEM ONUCHIBATh U M3y4aTh PEAIbHBIC TIPOIIECCHI U SIBJICHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BuTuu Poccun u mupa;

BO3MOKHOCTh MPHUBECTH IPUMEPHl W3 OTEYECTBEHHONW M BCEMUPHOW HUCTOPUM MATEMATUUYECKHX
OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE yMEHUU paboTaTh C y4yeOHBIM MaTE€MaTWYECKHMM TEKCTOM (aHAJIM3MPOBATh, M3BJIEKATh
HE00X0AUMYI0 HH(OPMAIIHIO), TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICIIU C IPUMEHEHUEM MaTeMaTHYEeCKON
TEPMUHOJIOTUM M CHMBOJIMKM, MPOBOAUTH KiacCU(UKALUM, JIOTHYeCKHE OOOCHOBAaHMs, JOKa3aTelbCTBa
MaTEMaTHYECKHUX yTBEPKICHUN:

ONEPUPOBAHUE MOHSATUSMU: MHOMXECTBO, 3JEMEHT MHOXECTBA, MOJMHOXKECTBO, MPUHAIICKHOCTD,
HaxO0JKJICHUE TIePECEUYCHH S, OOBEAMHEHUS TTOAMHOKECTBA B MPOCTEHIIINX CUTYAITUAX;

peleHre CIOKETHBIX 331a4 pa3HbIX TUIIOB Ha BCe apu(MeTHuecKkue 1eHCTBHS;

npUMeHeHHe crnoco0a MOMCKa PelIeHHs 3a/laud, B KOTOPOM DPACCYXJIEHUE CTPOUTCS OT YCJIOBHUS K
TpeOOBAHUIO WK OT TPEOOBaHUS K YCIOBHIO;

COCTAaBJICHHUC IIJIaHa pPCIICHUA 3ada4Md, BBIACICHHUC JOTallOB €€ PCHICHUA, HWHTCPHPCTALUA
BBIUHUCIIUTCIIbHBIX PE3YJIBTATOB B 3aAa4€, UCCIICAOBAHNC IMMOJTYYCHHOT'O PCIICHUSA 3a1a4U;

HaXOXIACHUC MMPOLCHTA OT YKCJia, YrCjia 110 IMPOLUCHTY OT HECT'O, HAXOXKACHUA IMIPOLUCHTHOIO OTHOIICHUSA
ABYX YHUCCII, HAXOXKACHUA ITPOLUCHTHOI'O CHUIKCHUA WM NPOLUCHTHOI'O MMOBLIIICHUS BCIIMUUHEIL;

PEHIICHUE JIOTHYCCKHUX 3aJ1a4;

3) pa3BUTHE MPEACTABICHUM O YUCJIE M YHMCIOBBIX CUCTEMaxX OT HATYPaJbHBIX JO JEHCTBUTEIbHBIX
YlCell; OBJIaJIcHNE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCIICHUI:

OTICPUPOBAHUE TIOHATHSMHU: HATYpPaJIbHOE YHCIIO, IE€JI0€ YHCIIO, OOBIKHOBEHHAs! IPOOb, JIeCATHYHAS
Ipo0b, CMENIAaHHOE YUCIIO0, PAIHOHAIBHOE YHCIIO, HPPAIMOHATBHOE YHCIIO;

UCIIOJIb30BaHNE CBOMCTBA YMCENl M 3aKOHOB apu(METHIECKIX OIMEpalHii C YHCIaMH MIPU BBITTOTHEHUN
BBEIYMCIICHU;

MCIIOJIb30BAaHUE MPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYUCICHUN U PEIICHUU
3aja4;

BBITTOJTHCHUEC OKPYIJICHUS YUCCII B COOTBCTCTBUU C MTPaBUJIAMU;
CpaBHCHHEC YUCLIT;
OLCHMBAHWEC 3HAUYCHUA KBAAPATHOT'O KOPHA U3 IMOJOXKUTEIIBHOT'O LEJIOT0 YU A,

4) oBIaJeHHE CUMBOJIBHBIM  S3BIKOM  aireOpbl, TMpUEMaMH BBIIOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHMi BIpAKEHUN, PEIICHHS YPABHEHHH, CHCTEM YPaBHCHHM, HEPABEHCTB M CUCTEM HEPABEHCTB;
YMEHHSI MOJEJIMPOBAaTh pealibHble CUTyallud Ha SI3bIKE aireOphl, MCCIENOBATh MOCTPOCHHBIE MOJEIU C
MCIOJIb30BAHUEM alllapaTa ajareOpbl, HHTEPIPETUPOBATH MOIYUYECHHBIN pe3yabTaT:

BBITIOJTHCHHUE HECIOXKHBIX npeo6pasoBaHm71 JJIs1 BBIYHMCIICHHUA 3HAQYCHUH YHCIIOBBIX BBIpﬂ)KCHHfI,
CoACpKAIMX CTCIICHU C HATYPAJIbHBIM IIOKA3aTCJIEM, CTCIICHU C LCJIBIM OTPULATCIIbHBIM IIOKAa3aTCJICM;



BBIMIOJTHEHHE HECTIOKHBIX MPE0OPa30BaHM LIETBIX, APOOHO PALlMOHAIBHBIX BHIPAKEHUHN U BBIPAKEHUI
C KBaJIpaTHBIMU KOPHSIMH; PACKpbIBaTh CKOOKH, MPUBOAUTH MOJOOHBIE ClIaraeMble, UCIOIb30BaTh (POPMYJIbI
COKpAIICHHOT'O0 YMHOXEHHUS;

pEIICHNE TUHENHBIX U KBaJPATHBIX YPAaBHEHUH U HEPABEHCTB, YPABHEHUI U HEPABEHCTB, CBOASIINXCS
K JJMHEWHBIM WM KBaJPATHBIM, CUCTEM YpaBHEHUN U HEPABEHCTB, N300pakeHHE PELLICHUH HEPABEHCTB U MX
CUCTEM Ha YMCIIOBOH IIPSIMOI;

5) oBiageHWe CHUCTEeMOW (DYHKIIMOHAIBHBIX TOHATHHA, Pa3BUTHE YMEHHUS  HCIIOJIH30BaTh
GyHKIIMOHATBHO-TpapUuecKue NPEICTABICHUS Il PEIICHUs pPA3IUYHBIX MaTeMaTU4YecKUuX 3ajad, Jis
OIMUCAHUS U aHAJIN3a PCAJIbHBIX 3aBUCUMOCTCH:

ompeiesieHue TOJIOKEHUSI TOYKH MO €€ KOOpJWHATaM, KOOPJAMHATHl TOYKH IO €€ TOJIOKEHHUIO Ha
IUIOCKOCTH;

HaxoXJIeHue 1o rpaduky 3HaueHui (QyHKUMH, 00JacTH ONpeAeseHUsl, MHOXKECTBA 3HAYCHUH, HYyseH
(GyHKIIUH, TPOMEKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXYTKOB BO3pacTaHMsi U yObIBaHHUS, HaHOOJBLIETO U
HAaUMEHBIIETO 3HaUeHUs QYHKINH;

MOCTpOeHne Tpaduka TUHEHHON M KBaApaTUIHOU (PYHKITUI;

orepupoBaHre Ha 0a30BOM YpOBHE MOHATHUSMU: MOCIEAOBATEIBHOCTD, apudmMeTndeckas mporpeccus,
reoMeTpuyecKas mporpeccus;

UCTIOJIb30BaHUE CBOMCTB JIMHEHHON M KBaJpaTUYHON (QYHKIMN U UX rpaMKOB IPU PELICHUHU 33J1a4 U3
APYTUX y4eOHBIX IPEAMETOB;

6) OBJIAICHUC TCOMCTPHUYCCKUM SA3BIKOM; pPA3BUTUC YMCHUA MUCIIOJIB30BATh C€ro A OIMHMCAHUSA
NPEIMETOB OKPYKAIOLIET0 MHpA; pPa3BUTHE IPOCTPAHCTBEHHBIX MPEJCTABICHUH, H300pa3UTENbHBIX
YMEHHH, HABBIKOB T€OMETPUUYECKUX TTOCTPOCHUIA:

ONIEpUPOBAHUE MOHATHAMM: (UTypa, TOUKA, OTPE30K, MpsAMasi, JIyd, JIOMaHasi, yroji, MHOTOYTOJIbHUK,
TPEYTrOJIbHUK M YETBIPEXYTOJBHUK, NMPSAMOYIOJIBHUK M KBAaApaT, OKPYKHOCTb U KpPYI, IPSIMOYIOJIBHBIN
napajenenunes, Kyo, map; n300paxeHue u3ydaeMbIX (GUIyp OT PYKH M ¢ TOMOILBIO JIMHEHKU ¥ HUPKYIIS;

BBITIOJIHEHUE W3MEPEHUsl [IIMH, PACCTOSHUM, BEJIWYUH YIJIOB C TOMOINbI0 HHCTPYMEHTOB JJisi
W3MEPECHUH JIJIUH U yIJIOB;

7) popMHpOBaHUE CHCTEMAaTHYECKUX 3HAHUHU O IJIOCKUX (PUTYpax M MX CBOMCTBAX, MPEACTABICHHUNA O
MIPOCTEUIINX IIPOCTPAHCTBEHHBIX TEJIaX; pa3BUTHE YMEHUM MOJCIMPOBAHUS PEAIBHBIX CUTYallU Ha S3BIKE
TE€OMETPHH, UCCIECIOBAHNS IOCTPOCHHONW MOJEIM C UCIOJb30BAHUEM T'€OMETPUYECKUX MOHATHI U TEOPEM,
anmapara aareOpbl, peleHHs] FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4:

ornepupoBaHne Ha 0a30BOM ypOBHE IMOHSTHUAMHU: PABEHCTBO (uryp, mnapamienbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX, YTJIbI MEXKY IPSIMBIMU, IEPIICHINKYJIISAP, HAKJIOHHAS, IPOEKIINS;

IMMPOBCACHUC NO0KA3aTCIbLCTB B TCOMCTPUH;

ONCpHUPOBAHUC HA 0a30BOM YPOBHC MOHATUAMU: BEKTOP, CyMMa BCKTOPOB, NPOU3BCACHNUC BCKTOpPA HA
YHUCJIO, KOOpAUHATHI HA MJIOCKOCTH;,

pelleHre 3a/1ad Ha HAXOKIEHUE NeOMETPUYECKUX BEIWYMH (JUIMHA U PAcCTOSHUE, BEJIIMYMHA YIIA,
IUIOIIAb) IO 00pa3laM MK alropuTMam;



8) oBmajeHHE NPOCTEHIIMMM CHocOOaMH MPEACTaBICHUS M aHalM3a CTAaTUCTUYECKUX JaHHBIX;
(dbopMHpOBaHHE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE U O Pa3IUYHBIX
crnocobax WX U3YYEHHs, O MPOCTEHIIMX BEPOSITHOCTHBIX MOJENSAX; pa3BUTHE YMEHUN H3BIEKATh
nH(pOpMaIHIO, TPEJCTABICHHYIO B TaOJMIaX, Ha nuarpamMmax, rpadukax, OMHCHIBATh U AHATU3UPOBATH
MacCCHBBI YHCIIOBBIX JIaHHBIX C MOMOILIBIO MOJXOJAIIUX CTATUCTUUYECKUX XapaKTEPHUCTHK, HCIOJIb30BaTh
MMOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPY>KAIOIIMX SBJICHUM MPU MPUHATUU PEIICHUM:

(GopMHpOBaHUE TPEACTABICHUS O CTATUCTUYCCKHX XapaKTEPHCTUKAX, BEPOSITHOCTU CIy4aifHOTO
COOBITHS;

pelIeHrne MpoCTeHIIMX KOMOUMHATOPHBIX 33/1a4;
orpezieNieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHUK YHCIOBBIX HAOOPOB;
OLICHUBAHME U BBIUMCICHUE BEPOATHOCTH COOBITHS B MPOCTEHUIINX CIyYasiX;

HAJIMYUC MPCACTABIICHUA O POJIM MPAKTUYCCKH AOCTOBCPHBIX U MaJIOBCPOATHBLIX CO6BITHﬁ, 0 poJir
3aKO0HA OOJBIIMX YKHCET B MACCOBBIX SIBJICHUSX

YMEHUE CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU, IIOJYYCHHBIEC B IIPOLIECCE PELICHUS
IIPUKJIAIHOM 33741, U3yYEHUS PEAIBHOIO SIBICHUS;

9) pa3BuTHE YMEHMI NPUMEHATh U3YyUEHHBIE TOHATHSA, PE3YyJIbTAaThl, METOMABI JUIS pEIICHUS 3a1ad
MPAKTUYECKOTO XapakTepa W 3a7ad M3 CMEXHBIX TUCHUIUIMH C HCIOJIB30BAaHHEM HpPU HEOOXOIUMOCTH
CIPAaBOYHBIX MAaTEPHUANIOB, KOMIIBIOTEPA, IIOJIB30BAaTbCA OLEHKOW W IPUKUJIKOW IIPU MPAKTUYECKUX
pacyerax:

PaCIIO3HABAHUC BECPHBIX U HCBCPHBIX BBICKaSBIBaHHﬁ;
OLICHUBAHUC PC3YJIbTATOB BBIUHCIICHUH IpU pCHICHUHU NPAKTUYCCKUX 3a/1a4;
BBITTOJTHCHHUE CPABHCHUS YHUCCIT B PCAJIBHBIX CUTYyallUusAX;

UCIIOJIb30BAHNE YHWCIIOBBIX BBIPAXKCHHH IPH PEIICHUW TMPAKTHYSCKUX 3aJad W 3a7ad M3 JPYrux
Y4eOHBIX TIPEIMETOB;

pelIeHre MPaKTUYEeCKHX 3aJ1au ¢ MPUMEHEHUEM MPOCTEHIINX CBOUCTB QUryp;

BBITIOJIHEHUE TPOCTEHIINX TMOCTPOCHUH M M3MEPEeHHl Ha MECTHOCTH, HEOOXOJMMBIX B pealbHOM
KHU3HU;

10) dbopmupoBanre ymeHuil (hopMain3alui U CTPYKTYpHUpPOBaHHUS MH(POPMAIIUU, YMEHUS BbIOWpATh
Croco0 MpeJCTaBIeHHs JaHHBIX B COOTBETCTBUU C IOCTABICHHOM 3a/lauell - TaONUIbl, CXeMbl, rpaduKy,
JMarpaMMBl, ¢ UCTIOJIb30BAHUEM COOTBETCTBYIOIINX MPOTPAMMHBIX CPEACTB 00pabOTKY TaHHBIX;

11) dopmupoBaHre HAaBHIKOB M YMEHHH 0€30macHOro M Iesiecoo0pa3Horo MmoBeneHus: npu padore ¢
KOMIIBIOTEPHBIMHU IIpOrpaMMaMu U B MIHTepHETe, yMEeHUs COO0aaTh HOPMbI MH(GOPMAIIMOHHON STHKH U
1paBa;

OcHOBHBIE coaepRaTCJbHbIC IMHUMN.

IloBTOpEHue. 4



Heab: [ToBTOpeHue, 06001IeHNE U CHCTEMAaTU3allUs 3HAHUN, YMEHUW U HAaBBIKOB 32 KypC anreOpsl 8
KJiacca.

I'naBa 1. Kpaapatuunas ¢pyHkumusa.25

Oynknusa. CroiicTBa pynknmii. KBagpatHsiii TpexusieH. Pa3nokeHue KBapaTHOTO TPEXWICHA Ha
MHOXUTENHU. DyHKIHS Y = ax’+ bx + ¢, eé cBoiicTBa 1 rpaduk. HepaBeHcTBa BTOpO# CTENEHH € OJJHOM
nepeMeHHON. MeTo1 MHTEpPBAJIOB.

Ilesb: paciiupuTh CBEICHUS O CBOMCTBAaX (YHKLUH, 03HAKOMUTH O0YJaIOIUXCs CO CBOWCTBAMH U
rpadMKOM KBaIpaTHIHON (GYHKIHH, COPMUPOBATH YMEHHE PEIIaTh HEPABEHCTBA BUIA ax + bx + ¢>0 ax’+
bx + ¢<0, rne az 0.

B Hauane TeMbl cucTEMAaTU3UPYIOTCS cBeeHUs O PyHKIUAX. [IOBTOPSAIOTCS OCHOBHBIE OHATUS:
(byHKLHMSA, apryMeHT, 00J1acTh onpeaenaeHus QyHKIH, Tpaguk. [laroTcs NOHATHS O BO3PACTaHUU U
yObIBaHMM (DYHKIIMHU, IPOMEXKYTKAX 3HAKOIIOCTOSAHCTBA. TeM caMbIM co3faeTcs 06as3a Ui yCBOCHMsI CBOMCTB
KBaJpaTUYHOM U CTETIEHHON (QYHKIMH, a TaKoKe JJIs JalbHEHIIero yriyoneHus GyHKIHOHATbHBIX
IIPEJCTAaBICHUN IPU U3YYEHHUH Kypca aareOpbl U Hayall aHaIu3a.

[ToaroTOBUTENBHBIM IIATOM K U3YYEHHIO CBOIMCTB KBAaIPAaTUYHON (DYHKIMH SBISETCS TaKXKe
PacCMOTPEHME BOIIPOCA O KBAAPATHOM TPEXWIEHE U €r0 KOPHSX, BBIICICHUM KBaJpaTa IBy4JIeHa U3 KBaJl-
pPaTHOIO TPEXWIEHA, Pa3JIOKEHUHU KBAIPATHOIO TPEXUJIEHA HA MHOKUTEH.

N3yuenune kBaapaTUUHON QYHKIIMM HAYNHACTCS C PACCMOTPEHUS (PYHKITUN y=ax2, €€ CBOICTB U
0COBEHHOCTEH TpaduKa, a TAKKE APYTHX JACTHBIX BHIOB KBAAPATHIHON QYHKIMH — (YHKIHH y=ax -+,
y=a(x—m)2. OTH CBEICHHSI HCTIONB3YIOTCS MPU U3YUYEHUH CBOWCTB KBAJIpaTUYHON (DYHKIIMHU OOIIETO BUIA.
BasxHO, 4T0GBI 06YYAIOIIHECs TIOHSUTH, 9T rpadyk GYHKIHH y = ax "+ bX + ¢ MOXKET GbITh [TOTyYCH 3
rpaduka QYHKIHH y = aX’C MOMOIIBIO ABYX MAPaLIeIbHbIX NepeHOCOB. [IpHéMBbI OCTpoeHH s rpaduka
(QYHKIHH y = ax”+ bX + ¢ OTpabaTHIBAIOTCS HA KOHKPETHBIX IPUMepax. IIpu 5ToM 0coG0e BHEMAHHE
ClIeAyeT yAEIUTh (POPMUPOBAHUIO Y OOYUAIOLIMXCSl YMEHMSI yKa3bIBaTh KOOPAUHATHI BEPIIMHBI TapadoIIbl,
€e 0Cb CHMMETPHH, HallpaBJIeHUE BeTBEH mapadoJibl.

[Ipu n3ydeHnu 3TON TeMbI TajlbHEHIIIee Pa3BUTHE IMOJTy4aeT yMEHUE HAXOIUTh 1O TpaduKy
MIPOMEXYTKH BO3pacTaHMsI U yObIBaHUS (DYHKLIMH, @ TAK)KE TPOMEXYTKH, B KOTOPBIX (PYHKIIUS COXpaHSET
3HAK.

DopMHUpOBaHHE YMEHUN PEIIaTh HEPABEHCTBA BUIA ax’+ bx + ¢>0 ax”+ bx + ¢<0, rae a# 0,
OCYIIIECTBJISIETCSI C OTIOPOH Ha CBeACHUS O rpaduKe KBaapaTHIHON (DYHKIINK (HAaIpaBIeHUE BETBEH
napaboIIbl €€ PACIoI0KEHHE OTHOCUTENBHO 0CcHOX).

OOyuatoniyecs 3HaKOMATCA ¢ METOJIOM HHTEPBAJIOB, C IOMOILBIO KOTOPOT'O PEIIAIOTCS] HECIOXKHBIE
paloHaIbHbIE HEPABEHCTBA.

OOGyuaromuecs: 3HAKOMSITCSL CO CBOMCTBAMH CTENIEHHOM (YHKIMK Y=X"TIPH YETHOM ¥ HEUCTHOM
HaTypaJbHOM IOKa3arelne n.. BBogurcs mousTHe KOpHA n-if crenenu. O0yyaromuecs TOMKHbI TOHUMATh

CMBICH 3anmucel Buaa Y—27, ¥Y81. OHM MOIYyHarOT NPEACTABIEHHUE O HAXOKIEHUH 3HAYEHUH KOPHS ¢
MOMOIIBIO KaJIbKYJISATOPA, IPUYEM BbIpA0OTKA COOTBETCTBYIOIUX YMEHUIN HE TpeOyeTcCs..

I'naBa 2. YpaBHeHUs] 1 HEPAaBEHCTBA ¢ 0/IHOI MepeMeHHOoM. 17

[lenbie ypaBHeHUs1. HepaBeHCcTBa BTOPOM CTENEHH C OJTHOM NEpeMEHHOM. MeTo1 MHTepBaJIOB.

Heanb: cuctemaTu3upoBaTh U 00OOITUTH CBEACHUS O PEIICHUH IEIBIX C OJTHON IEPEMEHHOM,
chopMHPOBATH YMEHHE PelIaTh HEPABEHCTBA BU/IA aX + bx + ¢>0 ax’+ bx + ¢<0, rae a# 0. BeipaGoraTs
YMEHUE PEIIaTh POCTEHIINE CUCTEMBI, COIEPIKALIUE YPABHEHUE BTOPOM CTEIICHU C IBYMs IIEPEMEHHBIMU,
1 TEKCTOBBIC 3aJa49U C IIOMOIIBIO COCTABJICHUA TaAKUX CUCTEM, BblpaGOTaTb YMCHUC pCUIATh HpOCTCﬁH.IHG
CUCTEMBI, COZEPKALE YPABHEHUE BTOPOU CTEIIEHU C ABYMsI [IEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4U C
IIOMOIIIBIO COCTABJICHUA TAKUX CUCTEM.

B 51011 Teme 3aBepiiaeTcs U3ydeHrue pallMOHAIBHBIX YPaBHEHUHN ¢ OJHOM IEpeMEHHOM. B cBsi3u ¢
ATUM MIPOBOJIUTCS HEKOTOPOE 0000ITICHUE U YITyOIeHre CBeICHUH 00 ypaBHEHUAX. BBOASATCS OHATHS
L[EJIOT0 PAllMOHANIBHOIO YpaBHEHUS U ero creneHu. O0yyaronyecs: 3HaKOMSITCS C pellIeHHeM ypaBHEHUN
TPEThEH CTENEHU U YETBEPTOIl CTENEHH C MOMOIIBIO Pa3I0KEHHUS HA MHOKUTEIHN U BBEJICHUS



BCIIOMOTATENIbHON IEpeMEeHHON. MeTo/ pellieHusl ypaBHEHH TyTeM BBEACHHUS BCIIOMOTaTEIbHbBIX
NEPEMEHHBIX OYAET INUPOKO MCII0JIb30BaThCs JabHEHILIEM NIPH PEILIEHUH TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX U APYIUX BUIOB YpaBHEHHII.

DopMHUpOBaHHE YMEHUN PEIIaTh HEPABEHCTBA BUA ax’+ bx + ¢>0 ax”+ bx + ¢<0, rae a# 0,
OCYIIECTBIISIETCS C OMOPO Ha CBEJICHU O rpaduke KBaApaTHUHON (YyHKIIMU (HAaIIpaBICHUE BETBEH
napaboIIbl €e PACIOI0KEHHE OTHOCUTENBHO 0cHOX).

OOyuatomirecs 3HaKOMSTCS ¢ METOJIOM HHTEPBAJIOB, C TOMOILBIO KOTOPOT'O PEIIAIOTCS HECIOKHbIE
palOHaIbHbIE HEPABEHCTBA.

I'naBa 3. YpaBHeHHsI H HEPaBEHCTBA ¢ IBYMs NepeMeHHbIMU.2(0

Ypasnenue c 08ymsa nepemennvimu u e2o epagux. Cucmemul ypagrenuti mopoii cmenenu. Pewenue
3a0a4 ¢ NOMOWbIO cucmem ypagHeHul 6mopou cmenenu. Hepasencmea ¢ 08ymsa nepemenHuiMu u ux
cucmemul.

Heanb: BeIpaboTaTh YMEHUS PEIIaTh MPOCTEHIIIME CUCTEMBI, COJIEPIKAINE YPAaBHEHUE BTOPOM
CTETEHHU C ABYMS NEPEMEHHBIMU, U TEKCTOBBIE 33/1a4H C TOMOIIbIO COCTABICHUS TAKUX CUCTEM.

B nmanHoil TeMe 3aBepiiaeMcs U3y4eHHE CUCTEM YPAaBHEHUM C IByMs.lIepeMEeHHbIMU. OCHOBHOE
BHUMaHUE yJeNsIeTcsa CUCTEMaM, B KOTOPBIX OJHO U3 ypaBHEHUH MepBOI CTENEHH, a IPYroe BTOPO.
N3BecTHbI 00yyatonumcst crnoco0 moICTAHOBKU HAXOAUT 3/1eCh ajibHelliee MpUMEeHEeHUE U TO3BOJISET
CBOAUTH PCIICHUC TAKHUX CUCTEM K PCIICHUIO KBAIPaTHOI'O YPAaBHCHUA.

O3nakomiieHHE 00y4arOIIUXCs ¢ IPUMEPAaMU CUCTEM YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU, B KOTOPBIX
00a ypaBHEHUSI BTOPOU CTENEHH, TOJDKHO OCYIIECTBIATHCS C JOCTATOYHONW OCTOPOKHOCTBIO U OTPaHU-
YUBATHCS POCTEUIIIMMU IIPUMEPAMH.

[TpuBreyeHre U3BECTHBIX O0YYAIOIIUMCS IPaQHUKOB MO3BOJISET MPUBECTU MPUMEPHI I'paUUECcKOro
peuieHus cucteM ypaBHeHHH. C momolpio rpaduyecKkux npeacTaBIeHu MOXKHO HATJISHO MMOKa3aTh
00y4aroIMMCs, YTO CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMHU BTOPOM CTETIEHU MOTYT UMETh OJIHO,
11Ba, TPH, YETHIPE PEIICHUS UM HE UMETh PELICHUH.

Pa3paboraHHbIif MaTeMaTHYECKHIA armapar Mo3BOJISET CYIIECTBEHHO PACIIUPHUTH KIIACC COAEPIKATEIBHBIX
TCKCTOBBIX 3a/1a4, PCIIaCMbIX C IOMOIIbIO CUCTCM ypaBHeHHﬁ.

I'nasa 4. IIporpeccuun.13

Apugpmemuueckas u ceomempuyeckasn npoepeccuu. Popmynvl n-20 YieHa U CyMMbl NEPEbIX NUAEHO8
npoepeccuu. beckoneyno yovlearowasn ceomempuieckas NPocpeccus.

Heab: nath noHATUS 00 apudMETHUECKON U TEOMETPUUYECKOM MPOrpeccusix KaK YUCIOBBIX
MOCJIEI0BATEIBHOCTAX 0cO00T0 BUAA.

[Tpu u3ydeHun TeMbl BBOJUTCS TOHATHE TIOCIEI0BATEIbHOCTH, Pa3bsCHAETCS CMBICI TEPMHUHA «N-i
YJIeH TIOCTIEI0BATEIbHOCTH», BEIPA0ATHIBACTCSl YMEHHE UCIIONBL30BAaTh HHACKCHOE 0003HAYCHHE. DTH
CBEICHUS HOCSIT BCTIOMOTATEIbHBIN XapaKTep U UCHONB3YIOTCS I U3YICHUS apuPMETHIESCKON U
F€OMETPUYECKON ITPOTrPECCUN.
PaGora ¢ popmynamu n-ro 4ieHa ¥ CyMMBI TIEPBBIX N WICHOB MPOTPECCHIA, TOMHUMO CBOETO OCHOBHOTO
Ha3HAYEHUS, O3BOJISIET HEOJHOKPATHO BO3BPAILATHCS K BHIYUCIICHUSIM, TOXIECTBEHHBIM
peoOpa3OBaHUSAM, PEIICHUIO YpaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XapaKTEpUCTHYECKUE CBOMCTBA apu(hMETUUECKONU U TEOMETPUUECKON
MIPOrPECCUi, YTO MO3BOJISIET PACIIMPUTH KPYT MpeajiaraeéMbIX 3aj1ad.

I'nasa S. DjieMeHTHI KOMOMHATOPUKHU M TEOPUM BEPOSATHOCTEI.8

KOM6LlHam0pH0€ npasusio YMHOMNCEHUAL. HepecmaHoeku, pasmewyernus, covemanusl. Omuocumenvhas
yacmoma u 6epoiAmHoCcnlb C]ZyllaleOZO cobvbimusl.



Iesb: 03HAKOMHUTH OOYUAIOIIUXCS CIIOHATHSIMU TIEPECTAHOBKH, Pa3MEIICHHS, COUCTaHUS U
COOTBETCTBYIOIMIMMH (hopMyIaMu JUIS MOJCYETa UX YKCIa; BBECTU IMOHITUS OTHOCUTEIILHOM YacTOTHI U
BEPOSITHOCTH CITy4aiHOTO COOBITHS.

W3ydenune TeMbl HAUMHAETCS C PEILICHHS 3a/]1a4, B KOTOPBIX TPEOYeTCsl COCTABUTh TE UIIM UHBIC
KOMOWHAIMH JIEMEHTOB M. MOJICYUTATBUX YUCIIO. PazbsicHseTcss KOMOMHATOPHOE MTPABUIIO0 YMHOXKEHHUS,
KOTOPOE MCIIOJHATCS B JabHEHIIEM MTPH BBIBOJE (POpMYIT AJis MOACYETA YHCTa IEPECTaHOBOK, pa3MeIleHHH
u coueranuii. [lpu n3ydeHnn gaHHOro MaTepuaia He0OX0IMMO OOpaTUTh BHUMaHHE 00y4aroIuXcst Ha
pas3nuyuue MOHATHH «pa3MeIIeHHe» U «COYeTaHne», ChOpPMHUPOBATH Y HUX YMEHHE ONPEACTIATh, O KAKOM
BHU/Ie KOMOMHAIMI HJIET Pedb B 3a/1a4e.

B nannO# Teme o0y4Jaronyecst 3HaKOMATCS ¢ HaYaJIbHBIMU CBEJICHUSIMH U3 TEOPHH BEPOSITHOCTEH.
BBoasiTcst MOHATHS «CITydaifHOE COOBITHE», «OTHOCHTEIbHAS YaCTOTa», «<BEPOSITHOCTh CITyJaitHOTO
cOOBITHS». PaccMaTpuBaIOTCS CTAaTUCTUYECKHUIA U KIIACCHUECKUH MOAXO0/IbI K ONPEICIEHUIO BEPOSITHOCTH
ciyyaifHOro coobITHs. BaxkHo 0OpaTHTh BHUMaHKE 00YyJalomuXcs Ha TO, YTO KJIACCHUECKOE OTpeieIeHre
BEPOSTHOCTH MOKHO ITPUMEHSATH TOJIBKO K TAKMUM MOJIEIISIM PEAIbHBIX COOBITHI, B KOTOPBIX BCE UCXObI
SBIISIIOTCS] PABHOBO3MOKHBIMHU.

6. IloBTOpenue.15

Hean: [ToBTOpeHne, 0600IICHNE U CUCTEMATU3AIMs 3HAHUW, YMEHUN U HABBIKOB, MTOJIYYCHHBIX HA YPOKax
10 JJAHHBIM TeMaM (Kypc anreOpsl 9 kiacca).

TemaTuyeckoe MIIaHMpPOBaHUeE.

Ne HaumenoBanue TeMmbl, Bcero KawueBbie BocnuTarelbHbie | Dopmbl padoThI
n/m | pazaeiia, ypokoB 4acoB | 3aHauM
1. IloBTOpEHME. 4 YCTaHOB/IEHME
[OBEPUTENbHbIX OTHOLIEHUM Ypox becena
1.1 | IloBTOpEHue: Pemenue | 1
N Mmexay yyntenem U ero
ypaBHeHUH. Pelenne 3agau 5
YYEeHUKaMM, CrnocobCcTBYIOWMX
Ha COCTaBJIEHUE Cemunap
" NO3UTUBHOMY BOCNPUATUIO
ypaBHEHUH.
yyalimmuca TpeboBaHUN U Npockb
1.2 | IloBTOpEeHue: 1 yuntens, NPUBAEYEHMIO ux | YPOK NpaKTU4ecKux
PanmonansHele Jpo0OH. BHMMaHMA K obcyxaaemon Ha pabot

ypoKe uHopmaumn, akKTUBU3aALMMU

1.3 | IloBTropenue: Hepasencrtna. | 1

WX NO3HaBaTe/IbHO 1eATeNIbHOCTH
CucTeMbl HEpaBEHCTB. A Ypok 0606LieHms u

cucTeMaTm3aumu:
1.4 | CrapTroBass  KOHTpoJibHas | 1
pabora.
Ypok
CaMOCTOSITENbHbIX
pa6boTt
2 KBAJIPATUYHASA 25 npusaeyeHune BHMMaHMA

OYHKIUA WKO/NIbHUKOB K LLeHHOCTHOMY Jleximst




2.5 DyHKITHSA. O06acTe
ompeeIeHuUs O06macTe
ompezeneHuss W 00IacTh
3HaYEHUN byHKIMN.
Ananuz CTapTOBOM
KOHTPOJILHOH paboThI.

2.6 | OyHKIMS. Ob6nacth
ompezeneHuss W 00IacTh
3HAYCHUH byHKIMH
(crrocoOBI 3aIaHusd
byHKIIUN).

2.7 | ®yHKIWMS. Oo6macTe
ompeneneHuss W 00JacTh
3HAYCHUU byHKIMA
(cBoiicTBa (DyHKIIMN).

2.8 | CpoiicTBa QpyHKITUI

2.9 | CpoiictBa GyHKIHA (HYIH
byHKIINN)

2.10 | CpoticTBa byHKIMII
(Bo3pacTaHue W YyOBIBaHHE
byHKIINN)

2.11 | KBagpatHblii TpexwieH U
€ro KOpHH

2.12 | PaznoxeHue KBaJApaTHOTO
TpexXwieHa Ha MHOXHUTEIH,

2.13 | PaznoxeHue KBaJpaTHOTO
TpeXwieHa Ha MHOXHUTEIU
(Teopema O pasJIOKEHUHU HA
MHOXUTEIIHN).

2.14 | PaznoxeHue KBaJpaTHOTO
TpexX4ieHa Ha MHOXHUTEIU

2.15 | ®@yHkuus y=ax" .

2.16 | ®yHkuus y=ax’ , ee rpaduk
Y CBOMCTBA.

2.17 | Ipaduku QyHKOM y=ax’+
n, y=a(x_m) g

2.18 | Ipaduxu GyHKUM y=ax+

n, y=a(x-m)* (ceoticmea

AdCNeKkTy wun3y4aemblX Ha YPOKaX

ABJIEHUN, opraHusauma nx paboTbl

C noay4aemom Ha ypoke
coumaibHO 3HaYMMoU
nHdopmaumen —

Cemunap

YpOK NpakTU4eCcKmx
paboTt

Ypok 0606LeHns n
cucTemaTmusalumn:

Ypok
CaMOCTOSITENbHbIX
paboTt

Ypok
oecena

Cemunap

Ypok
NMPAKTUYEeCKHUX
padot

Ypok
00001IEHNA "
CHCTEMATH3AINN:

Ypok
CaMOCTOATE/IbHBI
X pabort




epaghuxos)

2.19 | IloctpoeHue rpaduka | 1
KBaJIpaTUYHON PYHKIIMH
2.20 | IToctpoeHue rpaduka | 1
KBaJpaTHUHON  (QyHKUUU.
ITonroroBka K
KOHTPOJILHOM paboTe.
2.21 | KouTpoabHasi padora Nel | 1
«DyHKIMU U UX CBOMCTBA.
KBanpaTHbIii TpexuiieH».
2.22 | Iloctpoenue rpaduka
KBaJPaTUYHOW (PYHKITUH
Ananuz KOHTPOJIbHOU
paboTHL.
2.23 | ®ynakuus y=x" 1 no0yXIeHne VYpok Gecena
IIKOJIBHUKOB COONIONAaTh Ha YpOKe
2.24 | KopeHs n-0ii creneHn 1 OOIICTPUHSATHIE HOPMBI TIOBEJICHUS,
nmpaBujia OOIIEHUS] CO CTApUIUMU Cemunap
2.25 | Apudmermyecknii  KopeHs | 1 (yuuTesssMH) M CBEPCTHHKAaMU
n-Ol CTENEHU (IIKOJTbHUKAMM ), MIPUHLIUIIBI
y4eOHO AV CLUIITIMHBI U | YpOK NpakTU4eckux
2.26 ﬂp06HO-J'H/IHeI/IHaﬂ 1 CaMOOpraHu3aluy; pa60T
byHKIHsA U ee TpapuK
2.27 | CreneHp ¢ panMOHaNbHBIM | | Ypok 0606LeHns 1
MoKa3zaTeJeM cucTeMaTm3aumu:
2.28 | CremneHs ¢ palMOHaIbHBIM 1
nokazaresiem. [loaroroska Ypok
K KOHTpO.HBHOﬁ pa60Te CaMOCTOATENbHbIX
pabot
2.29 | KontpoabHasa padora Ne2 | 1
«®yHK1us y=x", KOPeHb n-
oif creneHu’.
3. YPABHEHUA n|17 IIPUBJICUYCHUE BHUMAHUS VYpok Gecena
HEPABEHCTBA C IIIKOJILHUKOB K L[ICHHOCTHOMY
OI[HOI71 aCICKTy M3y4acMbIX Ha YpOKax
4 SIBJIGHUH, OpraHu3alus ux paboThI ¢ CeMuHa
HNEPEMEHHOM > OP L MX p P
MoJIy4aeMO Ha YpOKE COLMAIBHO
3.30 | Ananms KOHTPOJBHOM | 1 SHaIMMON nHpopmaumei -
pa6OTI)I HHUIUUPOBAHUC €€ O6CY)KI[€HI/I$I, YpOK npakTuyecKunx
' BBICKA3bIBAHMS YYalIUMHUCSA CBOETO | pabot
Ilenoe ypaBHEHHE H €ro MHEHHs 110 €€ MO0BOAY, BBIPA0OTKH
CBOETO K HEel OTHOIICHUS;
KOpHH
Ypok 0606LeHnsa n
cucTeMaTm3aumu:
3.31 | Llenoe ypaBHeHue u ero | 1 H




KOpHHU

3.32

JpoGHbIe paninoHaIbHBIC
ypaBHeHHsI (IPUBEICHUE K
00111eMy 3HaMEHATEITIO).

Ypok
CaMOCTOATENbHbIX
pa6oTt

3.33

JlpoOHBIE  palMOHAIbHbIC
ypaBHEHUS (BBEnEcHUE
HOBOM IIEPEMEHHOIN)

3.34

Pemenue npoOHbBIX
palMoHaIBHBIX YpaBHEHHH

3.35

[Ipumepsr peleHus
JOPOOHBIX  paIMOHAIBHBIX
ypaBHEHUU

3.36

JlpoOHBIE  palMOHAIbHbIC
yYpaBHEHWS.
CamocrosiTenpHas padora.

3.37

JlpoOHBIE  palMOHAIbHbIC
ypaBHEHUS

3.38

Pewenne HEPABEHCTB
BTOPOM CTENEHU C OJHOU
MepEMEHHOMN

3.39

Pemenue HEPaBEHCTB
BTOPOM CTENEHU C OJHOU
MepEMEHHOMN

3.40

Pemenue HEpPaBEHCTB
BTOPOM CTEMEHU C OJHOM
MepEMEHHOMN

341

Pemenue HEpPaBEHCTB
METOJIOM UHTEPBAJIOB

342

Pemenue HEpPaBEHCTB
METOJIOM UHTEPBAJIOB

343

Pemenue HEpPaBEHCTB
METOJIOM UHTEPBAJIOB

3.44

HexoTopsie MIPUEMBbI
pelIeHUs UeblX YpaBHEHUH

3.45

HexoTopsie MIPUEMBI
pelIeHUs UeblX YpaBHEHUH

3.46

Kontponbnast pabGora Ne3

VYpok b6ecena

CemuHnap

YPOK npakTuyeckux
paboTt

Ypok 0606LeHnsa n
cuctemaTmusaunm:

Ypok
CaMOCTOATENbHbIX
pabot




«YpaBHEHHS U HEPABEHCTBA
C OJIHOM IEPEMEHHO»

4. YPABHEHUSA ni2
HEPABEHCTBA C
ABYMS
NEPEMEHHBIMU

4.47 | Ananu3 KOHTPOJIBHON
paboTHL.

YpaBHeHue c JIBYMsI
epeMEHHBIMU u ero
rpaduk

4.48 | YpaBHeHUe c JBYMsI
NepeMEHHBIMU u ero
rpaduk

4.49 | I'padpuueckuit croco6
peuieHus CUCTEM
YpaBHEHUU

4.50 | I'padpuueckuit croco6
peuieHus CUCTEM
ypaBHEHUU
BTOPOM CTEIEHU

4.51 | I'padnueckuit croco0
peuieHus CUCTEM
YpaBHEHUU
BTOPOU CTENEHU

4.52 | Pemenue CUCTEM
ypaBHEHUU BTOpOU
CTENeHH,

4.53 | Pemenue CUCTEM
ypaBHEHUU BTOpOU
CTEMeHH,

4.54 | Pemenue CUCTEM
ypaBHEHUU BTOpOU
CTEIEHH,

4.55 | Pemenue CUCTEM
YpaBHEHUHU BTOPOU

UCIIOJIb30BaHUE
BOCIIUTATCIbHBIX BO3MOXKHOCTEH
CoNep)KaHMsl Y4eOHOro TmpeameTa
yepe3  JCMOHCTpAIMI0  JCTAM
PUMEPOB OTBETCTBEHHOTO,
IPak TaHCKOTO MOBEJICHHUS,
NPOSIBIICHUSI  YEJIOBEKONIOOUST U
T00pOCEepIeYHOCTH, Yepe3 Momdoop
COOTBETCTBYIOIIUX TEKCTOB IS
YTCHUA, 3aaa4 JJIA peuicHu,
POOIEMHBIX CUTYyaIui TUTst
00CYXIEeHHUS B KJIacce;

dopmupoBaHue 4yBCcTBa
OTBETCTBEHHOCTM 3a pe3ynbTar
y4yebHoro Tpyaa; BocnutaHue
CaMOCTOSITENbHOCTHU
obyvaroLmxcs; yennyeHme
cTeneHn
ANCLMNITMHUPOBAHHOCTH,
OpraHM30BaHHOCTW;

COOTBETCTBME 3TUYECKUM HOpMaM
obLLEeHNsa N COBMECTHOM

NEeATENbHOCTHU;

Ypok Gecena

Cemunap

YpOK NpakTnyecKmx
pabot

Ypok 0606LeHns n
cucTemaTmusaunmn:

Ypok
CaMOCTOSITENbHbIX
paboTt

Ypok Gecena

Cemunap

YpOK NpakTUyecKmx
pabot

Ypok 0606LeHns n
cucTemaTmusauumn:




CTEIEHH,

4.56

Penrenue 3amad ¢ mOMOIIBIO

CUCTEM YypaBHEHUH BTOPOH
CTCIICHU

4.57

Pemenue 3a1au ¢ moMOIIBIO

CUCTEM YPaBHEHUU BTOPOH
CTEIEeHU

4.58

Pemenue 3amad ¢ moOMOIIbIO
CUCTEM YypaBHEHUH BTOPOH
CTEIICHU

4.59

KontponsHast pabGora Ne4
«YpaBHEHHs  C  JABYMs
IIEPEMEHHBIMHU u 1754

CHCTCMBI»

4.60

Ananus KOHTPOJILHOU

paboTHI.

HepaBenctBa ¢ aByms

NEPEMCHHBIMU

4.61

HepaBenctBa ¢ aByms

MEPEMCHHBIMU

4.62

CucreMbl HEpaBEHCTB C

ABYMS ICPEMCHHBIMU

4.63

CucreMbl HEpaBEHCTB C

ABYMS ICPEMCHHBIMU

4.64

Hexotopeie IIPUEMBI
pelieHus
ypaBHEHUH BTOPOM CTEIEHU

C AByMs IIEPEMEHHBIMHA

CUCTEM

4.65

KonTtponbHas pabora
No5«HepaBenctBa u
CHCTEMBI ~ HEPAaBEHCTB C
JBYMs IIEPEMEHHBIMU»

4.66

Ananus KOHTPOJILHOU

paboTHL.

BOCNUTaHWe Tpyaonobus,
4yyBCTBa KONMMNeKTUBU3Ma;
NCMNONb30BaHME MNOMNOXUTENbHbIX
YKWU3HEHHbIX NPUMEpPOB;
BOCNUTaHue NPOAYMaHHOCTH
CBOMX [OENCTBUA W NOBEOEHUS;
dopMMpoBaHME OTBETCTBEHHOIO
OTHOLLEHUS K MNpUpOAe BO BCEX
BUaax AesaTernbH

Ypok
CaMOCTOATENbHbIX
pabot

VYpok b6ecena

CemuHnap

YPOK npakTuyecKux
pabort

Ypok 0606LeHnsa n
cucTemaTmusaunm:

Ypok
CaMOCTOATENbHbIX
pabot

Apudpmernueckas U
reomMeTpuyecKas

13

pa3BnBaTb NHTEPEC K NpegMeTy,
Nno3HaBaTesIbHYO U TBOPYECKYIO

Ypok Gecena




nporpeccuun

5.67

ITocnenoBaTenbHOCTH.

5.68

Onpenenenne
apuMeTUIeCKOU
nporpeccuu. Popmyia n-ro
qjieHa apupMeTHIECKOU
MPOTPECCHM.

5.69

Onpenenenne
apudMeTHIecKOou
nporpeccuu. PopMyiia n-ro
YJIeHa apu(pMeTHIECKOM

IIPOTPECCHU.

5.70

®opmyra CyMMBI IEPBBIX N
YJICHOB apU(PMETHUECKOM
HPOTPECCHH.

5.71

dopMmyna CyMMBI IIEPBBIX N
YJICHOB apu(PMeTHIEeCKOI
POTPECCUH.

5.72

Kontponbnas pabora Ne6
«Apudmernueckas
IPOTPECCHs»

5.73

Ananus KOHTPOJILHOU

paboTHL.

Onpenenenue
reOMETPUYECKOMN
nporpeccuu. opmyia n-ro
YJIeHa TEOMETPUUYECKOMN
IPOIPECCHUH.

5.74

Onpenenenne
reOMETPUYECKOMN
nporpeccuu. @opmysa n-ro
YJIEHA TEOMETPUUYECKOMN
IIPOTPECCHH.

5.75

dopMyna CyMMBI IIEPBBIX N
YJIEHOB F€OMETPUUYECKOI
IPOIPECCHUH.

5.76

dopmyna CyMMBI IEPBBIX N
YJIEHOB FEOMETPUYECKOMN
IIPOTPECCHM.

5.77

Cymma 6eckoHeIHOU
reOMETPUUYECKOMN

MPOTPECCUU TIPU |g| <lI.

5.78

CyMMa GeckOHEeUHOM
reOMETPUYECKOMN

IIPOTPECCUH TIPH | g| <1.

5.79

KontponbHas padora Ne7
«I"'eoMeTpruueckas
IIpOrpeccusi»

AEeATENbHOCTb yyallmnxcs,
MaTeMaTU4eCKyto peyb, NaMsThb,
BHMMaHME, MbILUIEHNE;
BblpabartbiBaTb
CaMOCTOSITENbHOCTb B OCBOEHMM
HOBBbIX 3HAHUNA.

BOCMNUTLIBATb Y yYaLLNXCH
OTBETCTBEHHOE OTHOLUEHME K
yyebGHOMyY Tpyay, BoNneBble
KadecTBa; (hopmmpoBaTb
3MOLMOHAnNbHYI KynbTypy 1
KynbTypy 06LeHns1, BOCNUTbLIBATb
r'YMaHHOCTb W TONIEPaHTHOCTb.

Cemunap

YpOK NpakTU4eCcKmx
paboTt

Ypok 0606LeHns n
cucTemaTmusalumn:

Ypok
CaMOCTOSITENbHbIX
paboTt




DJIeMeHTBbI
KOMOMHATOPUKH U
TEOPUH BEPOATHOCTEH

6.80

[Tpumeps! KOMOMHATOPHBIX
3amad.

6.81

[lepecTaHoBKH.

6.82

Pasmernenus.

6.83

Couyerauus.

6.84

OTHOCHUTENbHAS YaCTOTa
CITy4alHOTO COOBITHS.

6.85

BepositHOCTB
PaBHOBO3MOKHBIX
COOBITHIA.

6.86

Cl10’)KeHHE U YMHOXKEHUE
BEPOSITHOCTEH.

6.87

KonTtponbnast pabora Ne8
«DIIEMEHTBI
KOMOWHATOPHUKHU U TEOPUU
BEPOSITHOCTEW».

Ypok Gecena

Cemunap

YpOK NpakTU4ecKmx
paboTt

Ypok 0606LeHns n
cucTemaTmusaunm:

Ypok
CaMOCTOSITENbHbIX
pa6oTt

Hrorosoe nosropenue

15

7.88

Amnanuz KOHTPOJIbHOU

paboThI.

YpaBHeHUE NPSIMOIA.
YpaBHeHuE c IBYMsI
IIEPEMEHHBIMU u ero

rpaduk

7.89

VYpaBHeHuUe ¢ IByMs
MEPECMCHHBIMU U CTO

rpaduk

7.90

['padpuaeckuit croco0

PEIICHHUA CUCTEM

YpaBHEHUU

7.91

Pentenue CUCTEM

YpaBHEHUHU BTOPOU

CTCIICHHU,

7.92

Pewenne YpaBHEHUH

BBICIIIUX CTEIEHEN

7.93

Pewrenue 3aga4 ¢ moMouip1o
YPaBHEHUI BTOPOU CTEIIEHU

7.94

Pemenue 3amau

7.95

HepaBenctea ¢
NepPEeMEHHBIMU

JIBYMSI

®opMuUpoOBaHKe y 00yYAIOIINXCS
HAa OCHOBe
NprodpeTeHHbIX HAYYHBIX
3HAHUI1 BLICOKHX MOPAJIbHBIX
KA4YecTB M 3CTeTHYECKUX BKYCOB,
o0ecrneyeHue TeCHOM CBSI3H
00y4eHMs C )KU3HBIO

dopmurpoBaHne 1 pasBuTne y
obyyatromxcs

no3HaBaTenbHbIX MHTEPECOB,
NONOXMUTENbHbIX MOTMBOB
y4yebHO-no3HaBaTeIbHON
AEeATENBHOCTN, YMEHWI U
HaBbLIKOB CAMOCTOSATESNbHOMO
OBMafeHNs 3HaHNsIMK NepeHoca

Ypok b6ecena

CemuHnap

YpOK npakTuyeckunx
pabort

Ypok 0606LeHnsa n
cuctemaTmusaumm:

Ypok
CaMOCTOATENbHbIX
pabot




7.96 | CucteMbl HepaBeHCTB C | 1 3HaHWI, TBOPYECKOW MHMLNATUBSI
JIBYMsI TTEPEMEHHBIMHU N aKTUBHOCTU
7.97 | Pemennit cuctemsl | 1
HEPABEHCTB C  IByMs
NEPCMCHHBIMU
7.98 | Apudmerndeckas 1
nporpeccusi. Dopmyia
CYMMBI ICPBBIX N 4JICHOB
apuMeTUIeCKOU
POTPECCUH.
7.99 | ®opmyna cymMmbl iepBeix n | 1
YJICHOB apU(PMETHUECKOM
POTPECCHH.
7.10 | @opmyna cyMMsl iepBeIx n | 1
0 YJIEHOB FEOMETPUYECKOMN
POTPECCHH.
6.10 | ITonroToBKa K UTOTOBOM 1
1 aTTecTaluu
6.10 | ITonroToBKa K UTOTOBOM 1
2 arrectanuu. Pemenue
saganuil ' A.
Bxoanasi kKoHTpoJibHasi padoTa no ajaredope — 9 kiaace
Bapuant 1
SR B
1. HalimuTe 3HaueHWE BBIPKCHHUS ‘v.-"{],lt'j - 25-6- oy
N
. GE+6Y =2 - 3‘2
2. Bwimosnure nenenue npoodeit -
X X
32 4 3.2
3. YOpoCTUTE BBIPAKEHUE Jmon -8 mmn”.
4. Pemurte ypaBHEHUS
a) 3x*>=18x; 0) 100x*-16=0; B) x*—16x+63=0.
6-2x<3(x-1)
5. Hamaure nenpie penieHusi CUCTEMbI HEPABEHCTB 65>
-——2ux
2
6 1 +6y+9
6. YIPOCTUTE BbIPAKECHUE: —+ 4 rre,
y =9 3-y 5
7. JlBa aBTOMOOWJS BBIEKAIOT OJHOBPEMEHHO U3 OJHOTO TOpoJa B JIPYrow,

Haxonsamuics Ha pacctosanu 560 kM. Ckopocth mepBoro Ha 10 kM/4 Oosblie



CKOPOCTH BTOPOTO, U TMO3TOMY IEPBbI aBTOMOOWJIb MpHUE3kKaeT Ha MECcTo Ha 1 yac
panbiie BToporo. OnpeaenuTe CKOpoCcTh KaKI0ro aBTOMOOHIISL.

Bxoanasi kKoHTpoJibHAsi padoTa no ajaredope — 9 kiaace

Bapuanr 2
oy [1
1. Haiinure 3HaueHue Boipakenus 4 0,04 - 81 -7 - oo
N
6x° =% — 25
2. Bbimonaure yMHOKEHHE pOOEd — - R
3. Ympocrtute Beipaskenne 1,5ab” -6 a”’b.
. Pemnre ypaBHEeHUS
a) 2x>-3x=0;0) 16x° =49; B) x*-2x—-35=0.
5. Hailigute 1ienble pelieHrs CuCTeMbl HEPABEHCTB
10— 4x > 3(1—x),
35+> < 2x.
4
(2 1 1
6. YIPOCTUTE BBIDAXKEHUE: | ——— + -t .
x' =4 2x—-x") x +4x+4

7. «Pakera» Ha NOJIBOAHBIX KpBUIBAX HMeEET CKOpocTh Ha S50 KMm/4 OOJbIIyIO, YeM
CKOPOCTb TEIIOX0/1a, U Mo3ToMy IyTh B 210 kM oHa nponuia Ha 7 4 30 MUH cKopee,
yeMm Temoxo. Halaure ckopocts «PakeTor».

BxonHasi koHTpOJILHAsSI padoTa mo ajaredpe — 9 Kiaace

Bapuant 3

—_— [1
1. Haiigure 3nauenue Beipaxkenus /0,25 - 81 -8 - «Ja‘

2x—2y x° —y°
2. BeimosHute nenenue npoodeit —
3. Ynpocrture BbIpaK€HHE ém's n*-9 mn’.
4. Pewmnrte ypaBHEHUs
a) 4x> =24x; 0) 25x°-9=0; B) x°—10x+21=0.
4—4x<2(x-18)

5. HaiinuTte uenpie pemeHus CHCTEMbI HEPABEHCTB RN
—— 2 X.



2.

3.
4.

. 3 1 Y2 +8y+16
YrpocTuTe BbIpaxXeHue: 5 + : .
y =16 4-y 2

. JIBa aBTOMOOWJS BBIE3KAIOT OJHOBPEMEHHO M3 OJIHOTO TOpojia B APYroi,

Haxomsmuiics Ha paccrosHuu 420 kM. CkopocTh mnepBoro Ha 10 km/4 OGoJblie
CKOPOCTHU BTOPOTO, M MO3TOMY TEPBBIM aBTOMOOMIIb MPHUE3kKAET HAa MecTo Ha 1 yac
panblie BToporo. Onpenenure CKOpOCTh KaK10r0 aBTOMOOUJIS.

Bxoanasi kKoHTpoJibHasi padoTa no ajaredope — 9 kiaacce

Bapuant 4

. Haiinmure 3nauenne Beipaxkenus 4/ 0,09 - 36 -4 - |—.

L 4t X -8
BeInosnauTe yMHOKEHUE APOOE —— -

i—3 12X

-
Vnpocrure Boipaxenue 1,2ab”’-5 a”*b.
Pemre ypaBHeHus

a) 4x> —6x=0; 0) 36x> =81;B) x* —2x—48=0.

5.

3°. CokpaTute Apobb

Haipure nensbie penieHns cCucTeMbl HEPABEHCTB
8—3x > 4(1—x),

2.5 +£ < 3x.
2

YrpocTure BbIpaxXeHue: ( 22 - 2): 5 ! :
x°=25 S5x-x x°+10x+25

. «Pakera» Ha TOJABOMHBIX KpPBUIbSIX HMEET CKOpOCTh Ha 20 KMm/4 OONbIIyI0, YeMm

CKOpPOCTh TEIJI0X0J1a, U Mmo3ToMy IyTh B 200 KM OHa mpouuia Ha 5 4 CcKoOpee, YeM
terioxon. Havinure ckopocts «Pakersr».

KonmponoHas paboma Nel «[loHamue gpyHKyuu» A-9
BapuaHT 1.

1°. NaHa dyHKumA f(x) =17x —51 . MNpun Kaknx 3HaveHunax aprymenta f(x) =0, f(x) <0, f(x) > 07? fABnaetca aun

3Ta GYHKUMA BO3pacTaloLel amn yobiBaloLwen?

2°. Pa3fiokuUTe Ha MHOXKUTENIN KBaApaTHbIV TPEXYNEH:

a) x> —14x+45; 6) 3y° +7y—6.

3p+p-2
4-9p*



4. O6nactb onpepeneHna GyHKUMKM g — OTPE3OoK [— 2;6]. Haigute Hynu QYyHKUMWM, NMPOMENKYTKM BO3PaACTaHUA U

ybbiBaHUA, 061aCTb 3HAYEHUN QYHKLMU.

5. Bbl,ﬂ,eﬂMTe KBaA4paTt ABy4y/ieHa U3 KBaApPaTHOIo TpéX‘-IJ'IEHa:
a) 2x° —4x + 10; 6) X* — 6x +10.

KonmponoHasa paboma Nel «[loHamue gpyHKyuu»
A-9

BapuaHT 2.

1°. faHa dyHKumA g(x) = —13x + 65 . Mpu Kakux 3HaueHunax aprymenta g(x) =0, g(x) <0, g(x) > 07? Asnaerca nun

aTa dyHKUMA BO3pacTatowein uam yboisaroLien?

2°. Pa3noxute Ha MHOXUTENU KBaZpaTHbIM TPex4yieH:
a) x> —10x +21; 6) 53> +9y—2.

4¢* +7c¢=2

3°. CokpaTuTe gpobb
1-16¢?

4. Ob6nactb onpeaeneHna GyHKUUM f — OTpe3oK [—5;4]. Hanante Hynn GyHKUMKM, NPOMEXKYTKU BO3paCTaHUs U

ybbiBaHWA, 061aCTb 3HaYEHUN QYHKUMU.

5. Bblgenute KBagpat ABydYneHa U3 KBagpaTHOro TpéxyneHa:

a) X’ +2x-12; 6) 3x° + 6x -3.
KoumponbHasa paboma No2 «KeadpamuyHasa pyHKYyuAa. CmeneHHAsA hyHKYUA» A
-9
BapuaHT 1.

1°. MocTpoiTe rpaduKk GyHKUMM,  _ Y 6x + 5 Hagute c nomoubto rpadmKa:

y
a) 3HauyeHue y npu x = 0,5;

6) 3Ha4yeHuA x, Npu KoTopbix y =—1;



B) HYN PYHKLMU; NPOMENKYTKM, B KOTOPbIX y> 0 1 B KOTOPbIX y< 0;
r) NPOMEKYTOK, Ha KOTOpoM YHKLMA BO3pacTaeT.

2°. HalianTe HaumeHbllee 3HaueHne GyHKUMM = x> —8x + 7.

3. HaiiguTe 061acTb 3HaueHMii GyHKUMKM y = x> —6x—13, rae x€ [— 2;7].

1,
4. He BbINONHAS NOCTPOEHUA, ONpeaennTe, nepeceKkaroTcs v napabona y = Zx nnpamasa y =5x—16.

Ecnam ToUKM nepeceyeHmn cywecTBytoT, TO HAMAMTE UX KOOPAUHATSI.

5. Hangute 3HauyeHme BblparkeHUs %/—3% +124 /7%

KoumponobHasa paboma No2 «KeadpamuyHasa pyHKyuAa. CmeneHHAsA hyHKYUA» A-9
BapuaHT 2.
1°. MocTpoiite rpaduk PyHKUMM y = x> —8x +13. HaliauTe c nomoLbio rpaduka:
a) 3HauyeHwue y npu x = 1,5;
6) 3HaYeHMA X, NP KOTOpPbIX Yy = 2;
B) HY/NIM GYHKLMKW; NPOMENKYTKM, B KOTOPbIX y> 0 1 B KOTOPbIX y< O;
) NPOMEXKYTOK, Ha KOTOPOM GYHKUMA yObIBaET.

2°. HaliauTe Hanbosnbliee 3HadeHe GyHKUMU Y =—x" +6x —4.

3. HaliauTe 06nacTb 3HaueHMit pyHKUmMN y = x> —4x—7, rae X€ [— 1;5].

1,
4. He BbINONHAA NOCTPOEHUA, ONpeaennTe, NnepecekaroTcs v napabona y :gx M npamaa y =20 —3x.

Ecnm TouKM nepeceyeHmn cywecTBytoT, TO HAMAMTE UX KOOPAUHATSI.

5. Hangute 3HauyeHWe BbipaxKeHUs 3\/— 2E + 84\/5L
27 16

KonmponvHas paboma Ne 3 «YpaeHeHUs U HepaseHcmaa ¢ 00OHOU nepemMeHHOU» A-
9

BapwuaHT 1.
1°. PewuTe ypaBHeHMe:

10y N y=5 _y-3

a) x’ —81x=0; 6) — = .
9y -4 3y+2 2-3y




2°. PewnTe HepaBEHCTBO:

a) 2x> -13x+6<0; 6) x> >9; B) (x+8)(x—4)(x—7)>0; r)

3°. PewwunTe bnKBagpaTHOE ypaBHeHMEe

xt—19x* +48 =0.
4. TIpK Kakux 3HadeHnax m ypasHeHune 3x° + mx +3 = 0 MMeeT ABa KOpHA?
5. Hangute obnactb onpeaeneHmna GyHKUUM

2
y=4x—x".

m y=x>-3x+1.

6. Hangute KoopanHaTbl TOYEK nepeceveHma rpadmkos GYHKLMA y =

KonmponvHas paboma Ne 3 «YpaeHeHuUs u HepaseHcmaea ¢ 00OHOU nepemMeHHOU» A-9
BapuaHT 2.

1°. PewuTe ypaBHeHMe:

3y+2 y=3 3
+ = .
4y* +y 16y° -1 4y-1

a) x> -25x=0;6)

2°. PewnTe HepaBEHCTBO:

a) 2x> —x—15>0; 6) x> <16; B) (x+11)(x+2)(x-9)<0; r)
x+3
x—8

>0.

4°. PewwnTte GBUKBaapaTHOE ypaBHEHUE
x*—4x*-45=0.
5. Mpu KaKMX 3HaYEeHMAX 11 ypaBHEHUE 2x° + nx + 8 = 0 He MMeeT KOpHeit?

6. Hangute obnactb onpegeneHma GyHKLUN

y=~3x—-2x".

7. Hangute KoopAMHATbI TOYEK NepecevyeHns rpadmKoB PyHKLUN y =

KoumponbHasa paboma Ne 4 «YpaeHeHUA u HepageHcmMea ¢ 08YyMsA nepemMeHHbIMU»
A-9



BapunaHT 1.

2x+y=T7,

2

1°. PewunTe cuctemy ypaBHeHUM
x"—y=1.

2°. MepumeTp NPAMOYronbHWKA paBeH 28 M, a ero naowaab pasBHa 40 M. Haligute cTOpOHDI
NPAMOYro/ibHMKaA.

3°. U306pa3unTe Ha KOOPAMHATHOM NJOCKOCTU MHOXKECTBO PELLEHUIA CUCTEMbI HEPABEHCTB

xz+y2 <9,
y<x+1.

4. He BbINOMHAA NOCTPOEHMA, HallAMTE KOOPAMHATLI TOYEK NepeceyeHna napabonbl y =x° +4 1 npamoii

x+y=6.

2y—x=1,
5. PewmuTe cuctemy ypaBHeHun 4 5
x°=xy—y~ =20.

KoumponvHaa paboma Ne 4 «YpaeHeHUA u HepaseHcmaa ¢ 08YyMsA nepemMeHHbIMU»
A-9

BapwuaHT 2.

L |x=3y=2,
1°. PewnTe cuctemy ypaBHeHUM
xy+y=6.

2°. OpHa W3 CTOPOH NPAMOYFO/IbHMKA Ha 2 cm 6onblle ApPYyron CTOPOHbl. HanauTe CTOPOHLI
NPAMOYroJibHUKa, ec/n ero naowaab pasHa 120cm>.

3°. U306pa3unTe Ha KOOPAMHATHOM NJOCKOCTU MHOXKECTBO PELLEHUI CUCTEMbI HEPABEHCTB

xz+y2 <16,
x+y=-2

4. He BbINONHAA NOCTPOEHUA, HalAMTe KOOPAMHATHI TOYEK MepecevyeHMs OKPYKHOCTM x°+7y° =10 u
npAmon x+2y=>5.
y=3x=1,

5. PewunTe cuctemy ypaBHeHUM
{xz —2xy+y* =09.



KoHnmponovHasa paboma Ne 5 «ApugpmemuyecKasa npozpeccus» A-9

BapwuaHT 1.

1°. HaguTte ABaguaTb TPETUIN 4YneH apudmMeTUYecKon nporpeccum (c‘zn ), ecm a, =—15un d=3.

2°. Hangute cymmy WeCTHaALaTU NepBbix YneHoB apudmeTuyeckom nporpeccun: 8; 4; 0; ... .

3. Haliaute cymmy LWeECTUAECATM MNEepBbIX YNEHOB MNOC/AeA0BaTeNbHOCTU (bn), 3agaHHON dopmynoit

b,=3n-1.
4, Asnsaetca An uncno 54,5 yneHom apudmeTn4ecko nporpeccum (dn ), B KoTopol a, =255 n a, =5,57?

5. Haiiaute cymmy Bcex HaTypasbHbIX YMCEN, KpaTHbIX 3 U He npesocxoaawmx 100.

KoumponvHasa paboma Ne 5 «cApugpmemuyecKasa npozpeccus» A-9

BapwuaHT 2.

1°. Haliaute BOCEMHaAUATbIN YneH apupMeTMYecKo Nporpeccum (an), ecma, =70wn d=-3.

2°. Haigmute cymmy ABagLaTh NepBbix Y41eHoB apudmeTmyeckom nporpeccum: —21; — 18; — 15; ...

3. Hangute cymmy cCOpoKa nepsbiX Y1eHOB NOC/NeA0BaTEbHOCTH (bn ), 3agaHHou popmynon b, =4n—-2.

4, Asnsaetca an uncno 30,4 yneHom apudMeTUYECKOM Nporpeccum (dn ), B KoTopoi @, =116 u a,, =17,27?

5. Hangute cymmy BcCex HaTypanbHbIX Yncen, KpaTHbIX 7 U He npeBocxoadawmx 150.

KonmponoHasa paboma Ne 6 «[eomempuyecKas npoz2peccus» A-9



BapuaHT 1.

o o o 1
1°. Haliaute ceabMoOW Y/leH reoOMeTPUYECKoM nporpeccun (bn), ecm b, =-32n ¢q =5.
2°. MepBbIA YNEeH reoMeTpMUYECKON nporpeccun (bn) paBeH 2, a 3HaMeHaTenb paseH 3. Hangute cymmy
LWeCTM NepBblX Y1eHOB 3TON NPOrpeccum.
3. Hangute cymmy 6ecKoHe4yHoM reomeTpuyeckon nporpeccuu: 24; -12; 6; ... .

4. Hangute cymmy OeBATM MEpPBbIX YNEHOB reOMETPUYECKOW Mporpeccum (bn) C MOJNIOKUTENbHbBIMM

uneHamu, 3Has, uto b, =0,04 n b, =0,16.

5. MNpeactaBbTe B BMAE OBObIKHOBEHHOW APO6U BECKOHEUYHYIO AECATUYHYIO APO6bL:

a) 0,(27); 6) 0,5(6).
KonmponvHasa paboma Ne 6 «[eomempuyeckasa npoz2peccus» A-9
BapwuaHT 2.

o i . . 1
1°. HaiguTe wecTon YneH reomeTpuyecKolr Nporpeccun (bn), ecm b =081u ¢g= ~3
2°. MNepBbl YNeH FreOMeTPUYECKON NpOorpeccun (bn) paBeH 6, a 3HameHaTenb paseH 2. Halgute cymmy
CeMM NepBbiX YNEHOB 3TON NPOrpeccum.
3. Hangute cymmy 6eckoHe4HoOM reomeTpuyeckomn nporpeccumn: —40; 20; - 10; ...

4. Hangute cymmy BOCbMW MNEPBbIX Y/€HOB FEOMETPUYECKON Nporpeccum (bn) C NONOMKUTENbHBIMM

uneHamu, 3Has, uto b, =12 n b, =48,
5. MpeacTtasbTe B BUAE OObIKHOBEHHOW APOOU BECKOHEYHYIO AECATUUYHYIO APOoOb:

a) 0,(153); 6) 0,3(2).



KoumponbHasa paboma Ne 7 «3nemeHmbl KOMOUHaMOPUKU U meopuu eeposmHocmeli»
A-9

BapunaHT 1.
1°. CkonbkMMK cnocobamm moryT pasmecTUTbCA 5 YenoBeK B canoHe aBTobyca Ha 5 cBOHOAHbIX MecTax?

2°. CKONbKO Tpex3HaYHbIX YNCeS, B KOTOPbIX HET OAMHAKOBbIX LMPP, MOXKHO COCTaBUTb M3 undp 1, 2, 5, 7,
9?

3°. Mobeantento KOHKypca KHUrontoboB paspellaetcs BblbpaTb ABe KHUIMM M3 10 pasnnYHbIX KHWT.
CKONbKMMUK cnocobamm OH MOKET OCYLLLECTBUTb 3TOT BbibOp?

4°. B nome 90 KBapTUp, KOTOPbIE pacnpeaensoTca no Kpebuo. KakoBa BEPOATHOCTb TOFO, YTO XKU/bLY He
[lOCTaHeTCA KBapTMpa Ha MepBOM 3TaXKe, eC/IN TaKMX KBapTup 67

5. N3 8 manbumKoB U 5 aeBoYeK HAAO0 BblAENNTb ANs PaboTbl HAa NPULLKOIBHOM y4acTKe 3 MasbiyMKOB U 2

aesoyeK. CKoNbKMMM cnocobamu 3TO MOXKHO caenaTb?

6. Ha yeTbipex KapToykax 3anucaHbl umdpol 1, 3,5, 7. KapTouku nepesBepHynn u nepemelsanu. 3atem
Hayraz nocnenoBaTe/IbHO NONOXKMUAM 3TU KAPTOYKM B PAL OAHY 3a APYron U oTKpbIAn. KakoBa BEPOATHOCTb
TOro, YTO B pe3ysbTaTe noay4ymtcs uncno 315772

KoumponbHaa paboma Ne 7 «3nemeHmbl KOMBUHaMOPUKU U meopuu eepoamHocmeii»
A-9

BapwuaHT 2.
1°. CKO/IbKO LWEeCTU3HAYHbIX YNCEN MOXKHO coCTaBuTb n3 umop 1, 2, 3,5, 7, 9 6e3 nosTopeHuit unodp?

2°. M3 8 yyawmxca Knacca, yCNewHo BbICTYMMBLUMX Ha LUKO/AbHOM OnMMnuage, Hago BbibpaTb ABYyX ANA
y4yacTua B ropoackomn onmmnuage. CKonbKMmu cnocobamm MoxKHO caenaTb 3TOT Bblbop?

3°. N3 15 TypmcTOB Haao BbiOpaTh AEKYPHOIO M ero NOMOLHMKa. Kaknmun cnocobamm 3To MOXKHO caenatb?

4°. U3 30 KHUT, CTOALMX Ha NOoKe, 5 y4eOHMKOB, a OCTa/ibHble XyA0XKeCTBEHHble NpousseaeHma. Hayrag
6epyT C NONKM 04HY KHUTY. KakoBa BEpOATHOCTb TOTO, YTO OHa HE OKaXKeTcsA y4ebHUKOM?

5. W3 9 KHUT 1 6 XKypHanoB Haao BblbpaTb 2 KHUIMN 1 3 KypHana. CKONbKMMK cnocobamm MOXKHO caenatb

3TOT BbIGOP?



6. Ha nATM KapToykax HanucaHbl OYKBbl a, B, M, N1, C. KapTouKM nepeBepHyiM U nepemellany. 3atem
Hayrag, nocnenoBaTesIbHO NOJIOXKMAMN 3TU KapTOYKM B pAg, O4HY 33 APYroi U oTKpbiAn. KakoBa BEPOSATHOCTb
TOro, YTO B pe3y/abTaTe NOAYYUTCA CNOBO KCUBA»?

Umozoeas koHmponbHaa paboma no anzebpe - 9 Knacc

BapwuaHT 1.

a+2_ a j a—?2

1°. YnpoctuTe BbipaxeHue . .
a-2 a+2) 3a+2

. |X—y=6,
2°. PewnTe cucTemy ypaBHeEHUMN
xy =16.

3°. PelunTe HePaBEHCTBO 5x—1,5(2x+3)< 4x+15.

-3 -5

a
4°. MpeAacTaBbTe BblpaXKeHne B BMAe CTeneHn c OCHOBaHUEM a.

-10

5. MNoctponte rpadmk GYHKLNM y:x2—4. YKaxuTe, NpuM Kakux 3HauyeHuax X GyHKUMA NpUHUMaET

NONOXUTE/IbHbIE 3HAYEHUA.

6. B pepmepckom xo3sMcTBE NoA rpeunxy 6bi10 oTBEAEHO ABa y4acTKa. C nepBoro yvyactka cobpanm 105 y,
rpeymxu, a co BTOPOro, NoLagb KOToporo Ha 3 ra 6osblie, cobpann 152 u. Hanaute nnowaab Kaxkaoro
Yy4acTKa, eCNu U3BECTHO, YTO YPOXKAMHOCTb FPeUYnXm Ha NepBoM ydacTke 6bina Ha 2 L, ¢ 1 ra 6onblle, Yem Ha
BTOPOM.

MUmozoeas KoHmponbHaa paboma no anzebpe — 9 Knacc

BapwuaHT 2.

x+3  x j.x+l

1°. YnpocTtuTe BblpaxeHue : .
x=3 x+3) x+3

x—y=2,

2°. PewmTe cucTemy ypaBHeEHUMN
xy=15.

3°. PewwTe HepaBeHcTBO 2x —4,5 > 6x—0,5(4x—3).



-6 -8

4°. MpeAacTaBbTe BblpaxKeHne u B BUAe CTeneHn C OCHOBaHUEM .
y

16

5. MNoctpovite rpadmk obyHKUMKM y = —x” +1. YKaxuTe, Npy KaKUX 3HAYEHUAX X QYHKUMA NPUHUMAET

oTpunuyaTesibHble 3Ha4YE€HUA.

6. U3 nyHKTa A B NyHKT B, pacctoAHMe mexay KoTopbimu 45 Km, Bblexan Benocuneauct. Yepes
30 MWH BCnea 3a HUM Bblexa/l BTOPOW BeNOCUMNeamcT, KOTopbIA Npubbia B NYHKT B Ha 15 MuH
paHblle nepBoro. KakoBa CKOPOCTb NepPBOro BesocMneamcTa, eCiv oHa Ha 3 KM/4 me



