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1. HOACHUTEJBHASA 3AIINCKA

Metoaudyeckiue pEeKOMEHJAIMU 110 BBIMOJHEHHIO MPAKTHYECKUX pPaboT Mo
00111e00pa3oBaTeIbHOM JTHUCIIUILUINHE «MateMaTHka npeHa3HAYCHBI IS
obyuarommxcst cnenuanbHoctd  08.02.09 MonTaxk, Hamaaka M IKCIUTyaTarus
ANEKTPOOOOPYNOBaHUSI MPOMBIIUIEHHBIX W TPaXJAAHCKUX 3JaHUM TEXHOJIOTUYECKOTO
npodwist, yaacTByroIiei B peanusanun dOenepanpHoro npoekra «lIpodeccrnonamureTy.

[TpakTHyueckue 3aHATHS SBISIOTCS BaXXHBIM 3JIEMEHTOM 00IIe00pa30BaTeaIbHON
OUCHMIUTUHBL. B mporecce BBIMONHEHUS MPAKTHUYECKUX padboT, oOydarommecs
CUCTEMATU3HPYIOT M 3aKPEIUISIOT IOJYYEHHbIE TEOPETUYECKHE 3HAHUS, Pa3BUBAIOT
UHTEIJICKTyallbHble ¥ Tpo(decCHOHANbHBIE  yMEHHA, (QOPMHUPYIOT  DIEMEHTHI
KOMIETEHIINI Oy IyInX CIeNUaIicTOB.

PaGoueit  mporpammoii  001eo0pa3oBaTebHON — NUCHUIUIMHBL  «MaremaTuka

MPEAYCMOTPEHO BBINOJHEHHWE 94 mnpakTHYecKuX paboT, KOTOpbIE HAIpaBJi€Hbl Ha

JOCTHKECHHE CIEAYIOIINX LeJei:

— QopmupoBaHue y OOydaloIIUMXCS MPEJICTaBICHUA O pOJIM MaTeMaTUKH B
COBPEMEHHOM OO0I1IECTBE;

— QopmupoBaHue o0 crnoco0ax NPUMEHEHUS MaTEeMaTHUKd B TEXHUYECKUX U
IYMaHUTApHBIX cepax ¢ aKIEHTOM Ha PacKpbITUU POJIM MAaTEMAaTHKHU Kak 3J€MEHTa
YEJIOBEYECKON KYJIbTYPHI,

— (¢opMmupoBaHUE y OOYyYAIOIIMXCS YMEHHM OCYIIECTBIISITH MOMCK M HCIIOJIb30BAaHUE
uH(popmManuu, HeOOX0AUMON M 3PPEKTUBHOTO BBITOJIHEHHS MPO(PECCHOHATBHBIX
3a/1a4, Npo(hecCUOHANBHOTO U INYHOCTHOT'O Pa3BUTHS;

— ¢opmupoBaHue y oOydaroUMXcsi YMEHHMM  NPUMEHSAThb, AHAJIM3UPOBATH,
peoOpa3oBbIBaTh MAaTEMATUUYECKHUE MOJIETN pEalbHBbIX OOBEKTOB U IPOLIECCOB, B
TOM YHCIIE IPU U3YUYEHUU JPYTUX TUCUHUILIINH;

— pa3BuUTHE OOpa3HbIX MPEJICTABIECHUH O  MaTeMaTHYEeCKUX  SIBIICHUAX U
3aKOHOMEPHOCTSIX;

— pa3BUTHE a0CTPAKTHOTO, JIOTUYECKOTO U AITOPUTMUYECKOTO MBIILIICHMS;

— pa3BUTHE Yy OOY4YarOIIMXCS IO3HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYaJlbHBIX U
TBOPYECKUX CIOCOOHOCTEH IyTEeM OCBOEHHUS W HCIIOJIb30BAHUS MaTeMaTUYECKUX
METOJIOB MPU U3YUEHUU PA3INYHBIX YUEOHBIX IPEIMETOB;

— mnpuoOpeTeHne  OoOy4YaloIIMMUCA  OMNBbITa  HCIOJIb30BAHHUA  MaTeMAaTUKH B
WHJUBUYAIbHOM M KOJUIEKTMBHOM Y4e€OHOW M MO3HABATEIbHOH, B TOM 4YHUCIE
MPOEKTHOM, NEATEIbHOCTH;

— TpuoOpeTeHre 00yJyaromUMUCs 3HAHUN STUYECKUX ACTIEKTOB MaTEMATHKU;

— BJaJICHHE MaTeMaTHYEeCKOUN KyJIbTYpPOid, CIOCOOHOCTBIO aHATM3UPOBATh U OIICHUBATH
uH(pOpPMAIIMI0O C  HUCIOJIb30BAHMEM  MAaTEMAaTUYECKUX  METOIOB,  CPEJCTB
00pa3oBaTENbHbIX U COIMAIBHBIX KOMMYHHUKAIIUH.

BrimonHeHne mpakTH4ecKuX padoT AMCHUIUIMHBI «MaTemaTnkay» oOecrnedynBaeT
JOCTUKEHHE CIEYIOIINX PEe3yIbTaTOB O0YUECHHUS:

JUYHOCMHBIX



— JIP 24. '0OTOBHOCTh K aKTUBHOMN NE€ATEIHHOCTU TEXHOJOTHMYECKOU U COLMAJILHOU

HaIpaBJICHHOCTH, CITOCOOHOCTH HHUIOHNHUPOBATD, IINIAHUPOBATb U CAMOCTOATCIIbHO
BBIIIOJIHATD TaKYIO ACATCIBbHOCTD,

— JIP 25. HHrepec k pa3nuyHbIM cdepaM OpodecCHoHaIbHON eSITeIbHOCTH,

YMEHHE COBEpILaTh OCO3HAHHBIN BHIOOP Oynyiel mpodeccun U peann3oBbIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBbI;

— JIP 26. T'0oTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O W CaMOOOPa30BaHUIO Ha

IMPOTSKCHUN BCEH JKU3HHU.

MemanpeomMemHix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENILHBIX OeUCBULL:

MPIT 01 camocrosiTenbHO (OpMYyIHUpPOBaTE M aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIN IPU3HAK WM OCHOBAHUS I CPABHEHUS,
KJ1accupukauu u 0000IIeHHUS;

MPII 03 onpenensith Heau ASATEIbHOCTH, 3a]1aBaTh

IapamMeTpbl U KPUTEPUU UX JOCTHUKECHUS,

MPII 04 BBIABIATE 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B

pPacCMaTpUBAEMBIX SIBJICHUSX;

MPII 05 BHOCHUTH KOPpPEKTHUBBI B JAEATEIbHOCTb, OLEHWBATh COOTBETCTBHE
pEe3yJIbTATOB LEISAM, OLICHUBATh PUCKU IOCIICICTBUM IEATEIBHOCTH;

MPII 07 BnageTs HaBBIKAMH Yy4eOHO-HMCCIIEIOBATCIBCKOM W TPOEKTHOMN
NeSATEIbHOCTH, HaBBIKAMH pa3pelleHus MpoOsem;

MPII 08 cnocoOHOCTH M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOWUCKY METOJIOB
peLIeHUs PAKTUYECKUX 3a/1a4, IPUMEHCHUIO PAa3JIMYHbBIX METOJIOB [IO3HAHUS,
MPII 12 BbISIBASATh NPUYMHHO-CIICICTBEHHBIE CBSA3M U aKTyaJIU3UPOBATh 3a]ayy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUs, HaXOAWUTh apryMEHThI ISl JTOKA3aTeIbCTBA
CBOMX YTBEPKICHUM, 3a/1aBaTh [IapaMETPbl U KPUTEPUU PELLICHUS;

MPII 13 ananu3upoBaTh MOJyYEHHBIE B XOAE PELICHUS 3aJayd pPE3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX
YCIIOBUSIX;

MPII 16 ocyiiecTBIATH LieJIEHANPaBIEHHBIN MOKUCK MEPEHOca CPENICTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

MPII 17 ymeTh epeHOCHTh 3HAHUS B MO3HABATEIBHYIO U MIPAKTUYECKYIO 00J1acTh
KU3HENEATEIBHOCTH;

MPII 18 ymeTh HHTErpUpOBaTh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 001acTel;

MPII 19 BelgBUraTh HOBBIE W€, MpPEJaraTb OPUTHMHAJIBHBIE MOAXOIBI H
peleHns;

MPII 21 BnangeTs HaBBIKAMH TIOJYYCHHS WHOOpPMAIMU W3 MCTOYHUKOB PA3HBIX
THTIOB, CaMOCTOSATENIBHO OCYIIECTBIISATh IOUCK, aHAJIW3, CUCTEMAaTU3ALMUI0 U
HWHTEpIIpeTalnio HHPpOpMAIMU pa3TuIHbIX BUAOB U (OPM IPEACTABICHNUS,

VHUBEPCATbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:
— MPK 08 npuHMMaTh LedIM COBMECTHOW JESITENbHOCTH, OPTraHU30BBIBATH M

KOOPJAUHUPOBATH JIEUCTBUS IO €€ JOCTHIKEHUIO: COCTAaBJIATH IUIAH JIEUCTBUU,



pacnpeeniarTh poid C yY4eTOM MHEHUH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

— MPK 10 nmpennaraTe HOBBIE MPOEKTHI, OLICHUBATH WUJIEU C MO3WLHMH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

— MPK 11 koopauHHpOBaTh M BBIOJHATH PabOTy B YCIOBHUSAX peajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

VHUBEPCATILHBIX PecyIAMUBHBIX OCUCTNULL:

— MPP 02 caMOCTOSTEIBbHO COCTaBIISITh IJIAH PEIICHHS MPOOJIEMBI C YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

— MPP 09 Bnamerp HaBBIKAMHM II03HABATEIBHOW PEQPIIEKCUM KaK OCO3HAHHUA
COBEpPLIAEMBIX JCHUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, HUX pE3YyJbTaTOB M
OCHOBaHMIA;

— MPP 10 ucnons3oBaTh npuembl pediIeKCHUU ISl OLICGHKH CHUTyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

npeomMemHubIxX:

[1P6 01 BmageTh METOJAMU JOKA3aTENbCTB, aJITOPUTMAMU PELICHUS 3a7ay;
yMeHHE (OpMYIUPOBATh ONPEICIICHUS, aKCUOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKICHHS B XOE PEIICHUS 3a/1a4;

I[IP6 02 ymerp omepupoBaTh MOHATHSAMH: CTENEHb 4YHCIHA, Jorapudm
YlCJia; YMEHUE BBINOJHATh BBIYMCIECHUE 3HAUYEHUH M IMPeoOpa3oBaHUs
BBIPQXXEHUNM CO CTEMEHsIMU M Jorapudmamu, mpeoOpazoBaHus APOOHO-
palMOHAIBHBIX BBIPAXKEHUN;

ITP6 06 yMeTh pemiaTh TEKCTOBBIE 3aJa4l Pa3HbIX TUIIOB (B TOM YMCJIE Ha
MPOLICHTHI, JOJIM U 4YacTW, Ha JABW)XEHHUE, padoTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJOTH, 33/1a4d U3 O0JAaCTH yNpPaBJICHUS JMYHBIMU U CEMEWHBIMU
(MHaHCaMM); COCTaBIATH BBIPAKEHHUS, YPABHEHHUs, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBMIO 3aJayd, HCCIEIO0BATH IIOJYYEHHOE PELICHUE U
OLICHMBATH MPABAONOI00HOCTh PE3yNIbTATOB;

I[IP6 09 ymerp omepupoBaTh MOHATHSAMH: TOYKA, MpsAMas, IIOCKOCTb,
OPOCTPAaHCTBO,  JBYI'PAHHBIA  yroj,  CKpEIIMBAOIIMECS  IPsIMBIE,
NapaJlJIeNbHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXAY HPSAMBIMH, YroJl MEXIAy MNPSAMONM W IIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKHM 10 INIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMM; YMETh HCIOJIb30BaTh MPH
pelIeHn 3aJad M3y4YeHHbIe (aKThl U TEOPEMbl IUITAHUMETPUHU; YMEHUE
OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIEr0 MUPA;

I[IP6 10 ymenuwe omepupoBaTh NOHITHUSAMHU: MHOTOIPAHHUK, CEUEHUE
MHOTOIpaHHHKA, KyO, MapajuieNenure], Nnpusma, nupamuaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, UIUIUHAP, KOHYC, map, chepa, ceueHus (QUrypsl
BpallleHus1, TUIOCKOCTb, Kacaromascs chepbl, IUINHAPa, KOHYyca, MI0Uaab
MOBEPXHOCTU MHUPaMUbl, MPU3MbI, KOHyCa, LHUIUHIPA, IJIOMAab chepsl,
o0beM Ky0a, MPSAMOYTOJIbHOTO Mapaljiesienuneaa, NUpaMuibl, MPU3MBI,
HWIMHIpA, KOHyca, Ilapa; yMEHHe H300pakaTb MHOTOTPaHHUKU MU
ITOBEPXHOCTU BpALIEHUS, UX CEUYEHHS OT PYKH, C MOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB W  JJIEKTPOHHBIX CPEICTB; YMEHHE PpACIIO3HABaTh



CUMMETPUIO B IPOCTPAHCTBE, YMEHHE pACIO3HABATh IIPABUJIbHbBIC
MHOT'OTPaHHHUKU;

[IP6 11 ymeHue omnepupoBaTh MOHITHSAMU: ABUKEHUE B IPOCTPAHCTBE,
10100HbIe (PUTYPHI B MPOCTPAHCTBE; UCIIOJIH30BATH OTHOIICHHUE TUIOLIAACH
MOBEPXHOCTEN U 00BEMOB TIOJI0OHBIX (GUTYpP MPU PEIICHUH 33]1a4;

[IP6 12 yMeHHE BBIYUCIATH T'€OMETPUUYECKHE BEJIMYUHBI (IJIMHA, YTOJI,
wiomaab, OO0BbEM, IUIOHMAAb TOBEPXHOCTH), WCIOIb3Ysl H3YUYEHHBIE
(dbopMyITBI ¥ METOIBI;

[1PG 13 onepupoBaTh MOHATUAMH: NPSIMOYTOJIbHAs CHUCTEMa KOOPJWHAT,
KOODAWHATBI  TOYKHM, BEKTOpP, KOOPAMHATBI BEKTOpPA, CKaJIAPHOE
IIPOU3BEACHUE, YIOJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO; HAaXOAWTh C TIOMOIIBI0 U3YYEHHBIX (opmyn
KOOPAMHATBI CEPENUHBI OTPE3KA, PACCTOSTHUE MEKY ABYMS TOUKAMM;

I1P6 14 ymeThr BbIOMpATh MOAXOASAIIMN M3YYCHHBIA METOJ JJIA pelIeHUs
3aJ1a4yM, paclo3HaBaTh MaTeMaTUUECKHE (PaKThl U MATEMATUYECKUE MOJIEIH
B TNPUPOJHBIX U OOUIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; yMEHMHE
IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUNA POCCUNCKONW U MUPOBOM
MaTEMaTU4YECKON HAYKU;

I[IPy 01 yMeHme omnepupoBaTh MOHATHAMU: OIPEIEICHUE, aKCHOMA,
TeOpeMa, CIEACTBUE, CBOUCTBO, MPU3HAK, 10KA3aTEJILCTBO, PABHOCUIbHBIE
(hOpMyIHPOBKHU; yMEHUE (POPMYIHPOBATH OOPATHOE U MPOTUBOIOJIOKHOE
YTBEPKIACHUE, IPUBOJUTH NPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATH
METOJl MaTEMaTUYEeCKOM  MHIAYKIWH; TPOBOAUTH  JOKA3aTEJbHBIC
paccyXIAeHUs NPH PELICHUH 3a4a4, OLIEHUBATD JIOTUYECKYIO TPABHIIBHOCTD
pacCyXICHUN;

[IPy 02 ymerp omepupoBaTh NOHATHUSAMHU: MHOXECTBO, MOJMHOKECTBO,
omepanuyd  HaJ  MHOXKECTBAMM; YMETb MCIOJIB30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar JUisl ONUMCAaHUs PEAJIbHBIX ITPOLIECCOB U SIBICHUIM
U TIpY PELICHUH 3a/1a4, B TOM YUCJIE U3 IPYTHX YYEOHBIX IPEIMETOB;

[Py 03 ymenue onepupoBaTh MOHATUSIMU: Tpad, CBSI3HBIN Tpad, Aepeso,
UK, Tpad HA IJIOCKOCTH; YMEHHME 3aJaBaTh W ONMUCHIBATh Trpadbl
Pa3IMYHBIMU CIIOCOOaMU; UCIIOIB30BaTh rpadbl IPU PEIICHUN 3a]1a4;

[Py 04 ymenue cBOOOAHO OMEPUPOBATH TOHATHSMHU: COUYETAHUE,
MEepEeCTaHOBKA, YUCIO COYETAHUM, YUCIIO MepecTaHOBOK; OuHOM HbroToHa;
YMEHUE NMPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYKIAEHUS [Tl PELICHUS
3a/1ad;

[IPy 05 ymerp omnepupoBaTh NOHATHAMH: HATYPAJIbHOE YHCIIO, LEJO0E
YUCJI0, OCTAaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHCIIO, UPPALHOHAIBHOE
YUCJIO, MHOECTBA HaTypaJbHBIX, LETIBIX, palOHAJIbHBIX,
JNEUCTBUTEIBHBIX YHUCEJ; YMETh MCIIOIb30BaTh NPU3HAKK JEJIIUMOCTH,
HAaUMEHBIINNA OO AENUTENb U HaMMEHbIIIee o0lIee KpaTHOE, allrOPUTM
EBxinza pu pelieHny 3a1a4; 3HaKOMCTBO € Pa3IMYHBIMU TO3ULMOHHBIMU
CHUCTEMaMU CUUCIICHUS,

[IPy 06 ymenue cBOOOTHO OMEPUPOBATH MOHSATHUSMHU: CTENEHBb C IIEIIBIM
[I0Ka3aTejIeM, KOPEHb HATypaJlbHOW CTENEHH, CTENEHb C PalOHAJIbHBIM



IIOKa3aTesleM, CTENEHb C IHCTBUTENIBHBIM (BEILIECTBEHHBIM ) NTOKA3ATENIEM,
jgorapudm yucia, CUHyC, KOCUHYC M TaHI'€HC [TPOU3BOJIBHOTO YUCIIA;

[IPy 07 ymerp omepupoBaTh MOHATHSAMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUM U
HEPaBEHCTB, pPAaBHOCWUJIBHOCTh YypPAaBHEHUH, HEPABEHCTB U  CHUCTEM,
paloHaJbHbIE,  HUPPALMOHAIbHBIE,  IOKAa3aTENbHbIE,  CTCIECHHBIE,
jgorapupMuuecKue, TPUTOHOMETPUUYECKUE YpaBHEHHs, HEpPaBEHCTBA MU
CUCTEMBI; YMETh PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C TIOMOILBIO
pa3IMYHBIX NPUEMOB; pPEIIAaTh YPABHEHWsS, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, WX CHUCTEMBI IS
pelIeHns] MaTEMaTUYECKUX 3a7a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTell HayKu
Y PEAIbHOM KU3HU;

[IPy 08 ymeTp CBOOOJHO OMEpUPOBATH MOHATHUSAMU: TpaduK (QYHKIIHH,
obpatHas (QyHKUMs, KOMMOO3UIUS (YHKIUNA, JuHEHHAs QYHKIUA,
KBaJpaTuyHas (yHKUUSA, CTENEHHAass (YHKIMS C LEJNbIM IOKa3aTeleM,
TPUTOHOMETpUYECKHe  (QYHKUUH, OOpaTHblE  TPUTOHOMETPUUECKHE
(yHKIMM, MOKa3aTelbHas U Jiorapupmuueckas QyHKUUU; YMETh CTPOUTH
rpadguku byHKIUH, BBITTOJTHSATh npeoOpa3oBaHUs rpadukoB
(YHKIMI; yMETh HCIONb30BaTh Tpaduku GYyHKOUH Uil U3y4YeHUus
IOPOLECCOB M 3aBUCUMOCTEH MpH PELICHUM 3a7ad W3 JPYruxX y4eOHBIX
MPEAMETOB M M3 PEATIbHOM XU3HM; BhIpaxaTh (HOpMyJaMu 3aBUCUMOCTH
MEXIy BEJIMYMHAMU; CBOOOJHO ONEPUPOBATH MOHATUSAMH: UYETHOCTh
(YyHKUMM, T[EPUOJAUYHOCTh  (YHKLUHMH, OrPAHMYEHHOCTh  (DYHKIUH,
MOHOTOHHOCTh ~ (DYHKUHMH, DSKCTpeMyM (yHKIUH, HauOosblliee U
HauMEHbIIee 3HAa4YeHHWs] (PYHKIMM HA TPOMEXKYTKE, yMETh MPOBOAHTH
uccienoBaHue (QyHKIHMH; YMETh UCIIOJIb30BaTh CBOWCTBA U TpaduKu
(GYHKIMI U151 peuieHusl ypaBHEHHUM, HEPaBEHCTB U 3a/lay C IapaMeTpaMu;
n300pakaTb Ha KOOPJAMHATHOW TUIOCKOCTHM MHOXKECTBAa  pEUICHUU
yYpaBHEHUM, HEPABEHCTB U X CUCTEM;

[Py 09 yMEHUE CBOOOTHO OIIEpUPOBATH MOHATUSIMU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUecKas IpPOrpeccusi, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBarolasi TIeOMEeTpUYecKas IPOTPECCHUs;
YMEHHUE 3a/1aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX POpMYIT;

[IPy 10 ymeHue omepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (PYHKIUH,
aCUMIITOTHI rpauka (PyHKUMHU, IEpBasi U BTOpas MPOU3BOJHAS (PYHKIIUH,
reoMeTpuYecKuii U (U3NUECKUN CMBICT MPOU3BOAHOM, IMEpPBOOOpa3Has,
OMpeNeNeHHbId MHTETpal; YMEHHME HaXOAUTh AaCUMIITOThl rpaduka
(YHKIIMHM;, yMEHHE BBIUYUCIATH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHUS,
YaCTHOTO U KOMIIO3ULIUU (PYHKIMH, HAXOJIUTh YpPaBHEHHUE KacaTeJbHOM K
rpaduky QyHKINU;

[IPy 11 ymerep omnepupoBaTh NOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YHCia, MOAYJIb MU apryMEHT KOMIUIEKCHOTO
yucna, Qopma 3amMcH  KOMIUIEKCHBIX  4ucen  (TeomeTpuyeckas,
TPUTOHOMETpUYECKass U  anreOpanueckas); yMeTb  IPOU3BOJIUTH



apudmeTrnyeckue JEHUCTBUS C KOMIUIEKCHBIMU 4YHCIIaMH; TPUBOAUTD
IPUMEPHI UCII0JIB30BAHUSA KOMILJIEKCHBIX YNCET;

I[IPy 12 ymerp CcBOOOJHO ONEPUPOBATH MOHATHSAMH:  CpEIHEE
apudmernyeckoe, MeAMaHa, HaWOOJbIIEE M HAUMEHbIIEE 3HAUYCHMUS,
pa3max, JUCHEpCHsi, CTAaHAAPTHOE OTKJIOHEHHE ISl ONMMCAHUS YUCIIOBBIX
JAHHBIX; YMETb HCCIEAOBaThb CTAaTUCTUYECKUE HAaHHBIC, B TOM YHUCIE C
OPUMEHEHUEM TIpaUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEJICTB;
rpaduyecKkd HUCCIEOBaTh COBMECTHBIE HAONIONEHUS C TOMOIIBIO
JarpamMM pacCerBaHUs U JIMHEWHOU PErpecCuu;

[Py 13 ymeHMe HaxoIuTh BEPOSTHOCTU COOBITUNA C HCIOJB30BAHHEM
rpadguyecKkux METOJIOB; MPUMEHSTh JUIsl pelleHus 3amad  (opMyIIbI
CIIOKEHHSI U YMHOKEHHUS BEPOATHOCTEH, POPMYITy MOJTHOM BEPOATHOCTH,
dopmyny bepuyminn, koMOuHATOpHBIE (GakThl U (OPMYIIbI; OLEHUBATH
BEPOATHOCTH pEaJbHBIX COOBITHH; YMEHHE ONEpUPOBATh IOHATUSMHU:
ClyyalHas BEJIWYMHA, PACIPEIEIICHUE BEPOATHOCTEH, MaTeMaTUYECKOe
O’KMJIaHUE, TUCIIEPCHUS U CTAaHJAPTHOE OTKIIOHEHUE CIIy4alHOW BEJIMYMHBIL,
(YHKIMM pacnpeesieHus: U IMII0THOCTH PaBHOMEPHOTO, NOKa3aTeIbHOTO U
HOPMAJIbHOTO  paclpeleeHul; yYMEHHE  HCIIOJIb30BaTbh  CBOMCTBA
U3YYEHHBIX DPAaCHOpEeAcNICHUH Ul pELICHUsA 3a4ad; 3HAaKOMCTBO C
HNOHATUSAMU: 3aKOH OOJIBIINX YMCEN, METObl BBIOOPOUHBIX MCCIIEI0BAaHUM;
YMEHUE MPUBOIAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCENI B
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

[IPy 14 ymeHue cBOOOJHO ONEpUPOBATH MOHATUSAMHU: TOYKA, MIpsMasd,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH YTOJ, JABYTPAaHHBIN
YIrOJl, TPEXTPAaHHBIA  YIOJl, IIEPECEKAIOIIMECs, IapajulelIbHbIE W
CKpEILMUBAIOIINAECS TMPsAMbIC, MAPAUIEIBHOCTh W NEPHNEHIUKYISIPHOCTH
IPSIMBIX M INIOCKOCTEW, YroJl MEXAy IPSAMBIMH, YroJI MEXAY HNPSIMON U
IJIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSMH; YMEHHWE HCIIOIb30BaTh IIpU
pElIeHNN 3a/lad M3yuyeHHble (aKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUpPE;, yMEHHE
OIIEPUPOBATh TMOHATUSAMM: MHOTOIPAHHUK, CEYECHHE MHOIOI'PDAHHUKA,
NpaBWJIBHBIM MHOTOIPAaHHUK, NPU3Ma, MUpaMua, GuUrypa u MOBEPXHOCTh
BpallleHus, IWIMHApP, KOHYC, Iuap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CeYeHUs KOHyCa M ULWIMHIPA, NapaJUIEIbHBIE OCH WJIM OCHOBAHUIO,
CEYeHHE Iapa, IJIOCKOCTh, Kacawolascs cdeppl, LWINHIpa, KOHYCA;
YMEHHUE CTPOUTH CEYEHHE MHOrOrpaHHUKA, U300pakaTb MHOTOIPAHHMKH,
(Uryphl ¥ MOBEPXHOCTU BPAILECHUS, UX CEUECHHUS], B TOM YUCIE C TOMOUIBIO
ANEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHATHh CBOMCTBA T€OMETPUUYECKUX
buryp, caMoCTOSTENbHO (OPMYIMPOBATH ONPEACICHUS H3y4aeMbIX
¢uryp, BBIIBUTaTh TMIOTE3bl O CBOICTBaX M MPU3HAKAX F€OMETPUUECKUX
¢uryp, 0OOCHOBBIBaTH WJIM ONPOBEPraTh UX; YMEHHE MPOBOJIUTH
Kiaccupukauro QUryp 1O  pa3MYHBIM = IPHU3HAKaM, BBIMOIHSITH
HEOOXO0IUMbIE JOTMOJIHUTEIbHBIE TOCTPOCHUS;

[Py 15 ymenue cBOOOTHO OMEPUPOBATH MOHATHUAMH: IUIOMIANb (DHUTYPHI,
o0beM GUrypbl, BeIMYMHA YIJa, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH,



PacCTOSHUE MEXAY NPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSIMHU, IIIOIIAb
cdepsl, MIOMIAAb, TOBEPXHOCTH MUPAMUBI, MPU3MBI, KOHYCA, IUIHHPA,
o0beM Ky0a, TPSIMOYTOJILHOTO MapajulesienuIeia, MUPaMUJIbl, TPU3MBI,
OWINHApPA, KOHYCa, IlIapa; YMEHHE HaxOJUTh OTHOUIEHHE O0BEMOB
o00HBIX (UTYD;

— IIPy 16 ymerh CcBOOOJHO ONEPUPOBATH TMOHATUAMU: JIBUIKCHHE,
napajuiesIbHbld MEPEHOC, CUMMETPHUSl Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Ms, TMOA0OHBIE (QUTYPBI; YMETh
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM 4YHCIE B MPHUPOJE,
HUCKYCCTBE, AapXWUTEKType; YMETb  HCHOJIb30BAaTb I'€OMETPUYECKHE
OTHOLIEHUS, HaXOAUTh TIE€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
IJI0IIAb, OOBEM) MIPHU PEIIECHUH 3a/1ad U3 JPYTUX y4E€OHBIX MPEAMETOB U
W3 PEaJbHOU KU3HM.

— IIPy 17 ymeHue cBOOOJHO ONEPUPOBATH MOHATUAMH: MPSIMOYTOJbHAs
CUCTEMA KOOpPJIMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpA,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOpA
no 0a3ucy, CKalsipHOE NPOU3BEICHHE, BEKTOPHOE IPOU3BENIEHHUE, YTroJl
MEXAYy BEKTOPAMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIM M KOOPJAMHATHBIN
METOJ JUJIsl pEelIeHHUs T'e€OMETPUYECKUX 3a/lad U 3ajJad APYyTrux ydeOHbIX
IPEIMETOB; OIIEPUPOBATh MOHATHAMU: MaTpuna 2x2 U 3X3, ONpeAeIIUTENb
MAaTpHILIbI, TEOMETPUUECKUNA CMBICIT OIIPEACIIUTEIIS;

— [IPy 18 ymeThs MOaenupoBaTh peaibHbIC CUTYallMu Ha SI3bIKE MATEMAaTHUKU;
COCTAaBIAATh BBIPAKEHHUS, YPABHECHMS, HEPABEHCTBA M HX CHUCTEMBI IO
YCJIOBHIO 3a/1a4M, UCCIEA0BATh MOCTPOSCHHBIE MOJENIN C HUCIOJIb30BaHUEM
anmnapara anreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIA PE3YJIbTAT; CTPOUTH
MaTeMaTUYECKUE MOJEIN C TMOMOIIBK) TI'E€OMETPUYECKUX TOHATUU H
BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMH NPAKTUYECKHUE 3a/1aud; COCTABIIATH
BEPOSITHOCTHYIO MOJI€JIb M WHTEPHPETUPOBATH IOJYYEHHBIN pE3yibTarT;
pemiath NMPUKIAIHBIE 3a7a4d CPEACTBAMHM MATEMaTUYECKOIO aHaiIu3a, B
TOM YHCJIE COLIMATBbHO-3KOHOMUYECKOTO U (PU3UUECKOro Xapakrepa.

— IIPy 19 ymerp BbmIOMpaTh TOAXOMSIIWNA METOJ JJisi PEIICHUS 3a7auu;
NOHMMAaHUE 3HAYMMOCTH MATEMaTUKHM B M3YYEHUM MPUPOJHBIX H
OOLIECTBEHHBIX MPOIIECCOB U SIBJICHUI; YMETh paclio3HaBaTh MPOSIBICHUE
3aKOHOB MAaTeMaTUKW B HCKYCCTBE, YyMETb MPUBOJUTH HPHUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUWCKOM W MHUPOBOM MaTEMaTHYECKOU
HayKu

nemenmoe OK u IIK:

OK 01. BriOupaTth crnocoObl pemnieHus: 3aaad npodhecCUOHANbHOW AESITeIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAJIM3a U UHTEPIPETALUN
uHboOpMalMu ¥ HH(POPMAIIMOHHBIE TEXHOJIOTMH, HEOOXOAMMBIE MJisi BBIMOJHEHUS
3a/1a4 npodeccuoHaIbHOM 1eATeNbHOCTH;

[IK 1.2. BINOTHATH pacyeTbl U KOHCTPYUPOBAHUE CTPOUTEIBHBIX KOHCTPYKIUU.

[IK 2.3. ITpoBOaUTH ONEpaTUBHBIN y4eT 00bEMOB BBHIMIOJIHAEMBIX pa0OT U PacxoJi0B
MaTepHUalbHBIX PECYPCOB.



Onucanne KaXI0W MPAaKTHUYECKON pabOThl COAECPKHUT HOMEp, Ha3BaHUE M LIETh
paboThl, popMHUpyEMBIE B ITPOLIECCE BBIIOJHEHUS paOOThl 3HAHUS U YMEHUS, ONTUCAHHE
QJITOpPUTMa BBINOJIHEHUS Pa0OTBl M KOHTPOJIbHBIE BOIPOCHI (C LENbIO BBIABUTH U
yCTpaHUTh HEJOYEThl B OCBOCHMH Marepuana). OT4eT O MpoJeNaHHON padoTe
BBINOJIHSETCS B 3JIEKTPOHHOM BU/JIE U XPAHUTCS HA CETEBOM JUCKE X.

Kputepuu onieHnBanus:

— OlLeHKa «OTJIMYHO» BBICTABIsAETCA OOydarleMycsi 3a paboTy, BBIIOJHEHHYIO
6e301n0609YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHMUIA;

— OrmeHka «XOopowo» BBICTaBIsSETCA OOydaronieMycsi 3a paloTy, BBINOJHEHHYIO B
[IOJTHOM 00BEME C HEJIOUETaMU;

— OweHKa «yAOBJIETBOPUTENBHO» BBICTABIIAETCA oOOywaromiemycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM oObeme (He MeHee 50% mNpaBUIIBHO BBINOJIHEHHBIX
3a1aHUM OT 00I1Iero o0beMa paboThl);

— OlLeHKa «HEYAOBJIETBOPUTEIBHO» BBICTABIsETCS oOydaromeMycs 3a paborty,
BBIIIOJIHEHHYI0O B HE NOJHOM o0beMe (MeHee 50% NpaBWIBHO BBINOJHEHHBIX
3aJlaHuil OT 001Iero oObemMa paboThl).

2. IEPEYEHD ITPAKTHYECKHUX PABOT

No Kon-
N HaumeHnoBaHMe npakTH4YecKoil paboThI BO
paboThI
qac

1. | HdeiicTBus HaJ MOJIOXKUTEIBHBIMU M OTPULIATEIbHBIMUA YHCIAMU, OOBIKHOBEHHBIMU U | 2
NECATUYHBIMH ApoOsiMHU. JIeHCTBHSL CO cTeneHsMH, (QOPMYIBI COKpAIIEHHOTO
YMHOXKEHHUSI.

2. | Jluneiinele, KBagpaTHbIC, APOOHO-ITMHEHHBIC ypaBHEHHsS W HepaBeHCTBA. CrocoOsr | 2
pelLlIeHHs] CUCTEM JIMHEHHBIX ypaBHEeHUH. CUCTeMBbl TMHEHHBIX HEPABEHCTB.

3. . Haxoxxmenue oOyacTu omnpesiesieHus U 00JacTH 3HaYCHUH (YHKITUH, UCCIICIOBaHHE | 2
(YHKIIMU HA MOHOTOHHOCTb, YETHOCTh M OTPAHUYEHHOCTb.

4. | Iloctpoenue rpadukoB JIMHEHHOHN, KBaIpaTHYHOM, APOOHO-pallMOHATbHON QyHKIMHA. | 2

5. | [IpocTele TpOLEHTHI, pa3HbIe CIOCOOBI WX BBYHCICHHS. CIOXHBIE MPOIEHTHI. | 2
ITponieHThl B mpodecCHOHATBHBIX 33Ja4aX TEXHOJIOTHYECKOr0 MPOoduIsl.

6. | Bumer mockux ¢uryp u ux miomans. [IpakTuko-oprHeHTHPOBAaHHBIE 3a7a9u B Kypce | 2
reOMETPUH Ha TIOCKOCTH.

7. Brluncienue u cpaBHEHUE KOPHEH. 2

8. | IIpeobpa3zoBaHue BbIpaKEHUH, COIEpKAIUX PATUKAIIBI. 2

9. |IIpeoOpazoBaHue BBIpOKEHUH, COAEPKANUX CTCIICHH C  PAMOHAIBHBIMU | 2
MOKa3aTeJsIMH.

10. | IlpeoOpa3zoBanue BBIPAKEHUN, COACPXKAIMUX CTENEHH C JCHCTBUTEIBHBIMH | 2
MOKa3aTeJsIMH.

11. | Beluucienue U cpaBHEHHE CTETIEHHBIX BBIPAKEHUH. 2

12. | UccnenoBaHue CBOMCTB M IMMOCTPOCHHE rpadrka cTereHHOW QyHKINN. 2

13. | Pemenue uppanmoHaibHBIX YPAaBHEHUIA. 2

14. | Pemenue uppanoHaIbHbIX HEPABEHCTB. 2

15. | UccnenoBanue CBOMCTB U MOCTpOEHHUE rpaduka noka3aTeabHON QyHKINH. 2

16. | Pemenune mokaszaTenbHBIX YpaBHEHUI W HEPABEHCTB. 2

17. | [lpumeHeHne TMOKa3aTeNbHOW W CTENEHHOW (QYHKIWH B TPUKIATHBIX 3a7a4ax | 2
TEXHOJIOTHYECKOT0 MPOPHUIISL.




Kou-

Ne HaunmeHnoBaHMe npakTH4ecKoil paboTh BO
paboThI
qac
18. | Beruucienue u cpaBHEHUE JIOTapU(MOB. 2
19. | [IpuMeHeHre OCHOBHBIX MPABUJI JIOTaPHU(PMUPOBAHUS. 2
20. | IIpeobpa3oBaHue BBIpOKEHHM, COEPKALTMX CTETIEHH U JOTaprU(pMBbI. 2
21. | UccrnenoBanue CBOMCTB U MOCTpOEHUE rpaduka JjorapuhMuueckon GyHKIuu 2
22. | Pemenue norapudMudeckux ypaBHEHUII. 2
23. | Pemenue norapuMuyeckux HEpaBeHCTB. 2
24, | Penienue cucteM ypaBHEHHI U HEPABEHCTB C MPUMEHEHUEM Pa3JIMYHBIX METO/IOB. 2
25. | Ucnonp3oBanue CBOMCTB W rpaduKoB (DYHKIMH A pemieHus ypaBHEHMHA H | 2
HEPABEHCTB.
26. | [IpumeHeHne MaTeMaTUYeCKHX METOJOB JUIS PEIIEHHUs COJEp)KATeNbHBIX 3a1ad u3 | 2
pa3anyYHbIX 00JacTel HAyKH U MPAKTUKU.
27. | Onucanuie MPOU3BOJICTBEHHBIX MPOIIECCOB C TTOMOIIBIO TPadUKOB (YHKITHIA. 2
28. | PagmaHHbIi METO M3MEPEHUS YTIIOB BPAIICHUS U CBS3b C TPAIyCHOH MEPOI. 2
29. | IIpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKHUX TOKIECTB AJIs BHIYMCICHUS 3HAUCHUH | 2
TPUTOHOMETPHUYECKUX (DYHKIUH MO OJJHON M3 HUX.
30. | BoimonmHeHue TOX/I€CTBEHHBIX TPe0Opa30BaHUM C MOMOIIBI0 (HOPMYI TPUBEACHHUS. 2
31. | BrimomHeHHe TOXKIECTBEHHBIX MPE00Pa30BaHUM € TOMOIIHIO OPMYII CIIOKEHUSI. 2
32. | BoimonHeHUe TOXXIECTBEHHBIX MPEoOpa3oBaHU € MOMOIIBI0 (GOPMYN YIABOCHHOTO | 2
apryMeHTa.
33. | BoimonHeHue TOXKIECTBEHHBIX MpeoOpa3zoBaHUil ¢ MOMOIIbIO (HOPMYIN MOJOBHUHHOTO | 2
apryMeHTa.
34. | IIpeobpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMN B TPOU3BEICHUE. 2
35. | IlpeobpazoBanme NpoN3BEACHUSI TPUTOHOMETPHUIECKUX (DYHKIIHIA B CyMMY. 2
36. | IIpeoOpazoBaHme TPUTOHOMETPUIECKUX BBIPAKCHH. 2
37. | UccnenoBanue CBOMCTB U MOCTPOCHHE TPA(QUKOB TPUTOHOMETPHUYECKUX U OOpaTHBIX | 2
TPUTOHOMETPHUYECKUX (QYHKIUH.
38. | Ucnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (YHKIMHA B MpOopeCcCHOHATBHBIX | 2
3a/1auax.
39. | Pemenne ypaBHeHUH BUIa sin X =a M COS X = a. 2
40. | Pemenne ypaBHeHUH BUjIa tg X=a | Ctg X=a. 2
41. | OcHOBHBIE METO/Ibl PELICHHS TPUTOHOMETPUYECKUX YPABHEHUH. 2
42. | PemieHne npocTeHIMX TPUTOHOMETPHUUECKUX HEPABEHCTB. 2
43. | YucnoBas MOCIIeIOBATeILHOCTD, BEIUHCICHNE MTpejiesa Mmocie0BaTeIbHOCTH. 2
44. | T'eoMeTpuuecKuii 1 MEXaHUYECKHI CMBICI TPOU3BOJIHOM. 2
45. | IlpumeHeHne OCHOBHBIX MpaBmil JU(epeHIINPOBAHMUSL. 2
46. | BeluncieHne Npou3BOIHBIX OCHOBHBIX 3JI€MEHTapHBIX (QYHKIIUI. 2
47. | BpruncieHnue Mpou3BOIHBIX CJIOKHBIX (DYHKITUH. 2
48. | UccnenoBanmne pyHKIIMM HA MOHOTOHHOCTb. OTpeieIeHne YKCTPEMYMOB (DYHKITHH. 2
49. | UccnenoBanmne pyHKIMH C TOMOIIBIO MPOU3BOIHOM. 2
50. | ®usnyeckuii CMBICI IPOU3BOIHON B IPOPECCHOHATBLHBIX 33/]a4aX TEXHOJIOTHIECKOTO | 2
npodus.
51. | Ucnonp30BaHMe TPOM3BOMHOW JUII HAXOXKICHHWS HAWIYYIIErO pEmeHus B | 2
NPUKJIAJIHBIX 33/1a4ax.
52. | Beruncnenue nepBooOpa3HoO sl TaHHOW (QYHKIINH. 2
53. | [IpumeHeHune nHTEerpasa Juis BbIYUCIECHHUs (PU3HMUECKUX BEIUYHMH U TUIONIAIeH. 2
54. | HaxoxneHue ypaBHEHHI OKPYKHOCTH, Cepsl, TUIOCKOCTH. Berancienue paccTosHuid | 2

MCKAY TOUKAMHU.




Kou-

Ne HaunmeHnoBaHMe npakTH4ecKoil paboTh BO
paboThI
qac
55. | CiosxeHne W BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4Mcio. Berumcnenwe | 2
yria MeXIy JBYMsI BEKTOpaMHU.
56. | Beruncienue ckaasipHOTO MPOU3BEICHHUS BEKTOPOB. 2
57. | Koopaunats! B mpoctpancTse. [leiicTBIS HaJl BEKTOPAMHU. 2
58. | Ucnonp3oBaHMe KOOpPAWHAT M BEKTOPOB INPU pPEUICHUH MAaTEMaTHYeCKuX W | 2
MPUKJIAJIHBIX 3a]1a4.
59. | OnpeneneHne B3aMMHOTO PACTIONIOKCHHSI PSIMBIX U TNIOCKOCTEH. 2
60. | [IpumeHeHne TPU3HAKOB M CBOWCTB MApAUICIBHBIX U  MEPIEHAMKYIAPHBIX | 2
IIJIOCKOCTEH.
61. | [lepnenauKymsip ¥ HAKJIOHHAS K IJIOCKOCTH. 2
62. | OnpeneneHue pacCTOSIHUM MeXAy MNPSAMBIMH U IUIOCKOCTSMH. Bprumcnenue | 2
JIBYTPAHHBIX YTJIOB.
63. | Iloctpoenue KyOa, mapayienenunea i X CCUYCHH. 2
64. | BeraucieHre OCHOBHBIX 2JICMEHTOB Ky0a U mapajuielienune/ia. 2
65. | [loctpoenue npsiMOi M HAKJIIOHHOW MPU3MBI U UX CEUCHU. 2
66. | BeruncieHne OCHOBHBIX 3JIEMEHTOB IPU3MBI. 2
67. | [locTpoenue nupaMupl ¥ €€ CEYCHUN. 2
68. | BeruncieHre OCHOBHBIX 3JIEMEHTOB TUPAMU/IBL. 2
69. | UccnenoBanne cUMMETpUM B  MHOTOTpaHHUKax. [locTpoeHwe TMpaBWIBHBIX | 2
MHOTOTPaHHHKOB.
70. | [locTpoeHue yceyeHHOI MUpaMuIbl M BEIYMCICHUE €€ OCHOBHBIX DJIEMEHTOB. 2
71. | TlocTpoeHMEe MIMHIPA U €T0 CCUCHH. 2
72. | Beruncienne OCHOBHBIX 3JIEMEHTOB HIMJIMHIPA. 2
73. | IlocTpoeHne KOHyCa M €T0 CCUCHHIA. 2
74. | BpluucieHre OCHOBHBIX 3JIEMEHTOB KOHYcCA. 2
75. | Beruncinenne OCHOBHBIX 2JIEMEHTOB KOHYCA. 2
76. | Iloctpoenue mapa u cepsbl, ux ceueHuil. Y paBHeHHe chepsbl. 2
77. | Beruncnenue miomaan NOBEPXHOCTH U 00BEMA MTPU3MBI U TUPAMHUJIBI. 2
78. | Beruncienue rionaan MOBEPXHOCTH U 00bEMA HMIIMH]IPA U KOHYCA. 2
79. | Beruncnenue miuonaau cepsl U 00bEMa 1mapa. 2
80. | Beruncienue momaan MOBEPXHOCTH U 00bEMA yCEUeHHON MUPaMUIBI M YCEYEHHOTO | 2
KOHYCca.
81. | Pacuer 00bEMa BMECTUMOCTH BEIECTB. 2
82. | Ilpumepsl cumMmeTpuii B mpodeccusx U CHEHHATBHOCTIX TEXHOJIOTUYECKOTO | 2
npous.
83. | Iloncuer yncna pa3menieHun. 2
84. | IToxcuer yuciia cOYETaHUHN. 2
85. | Iloxcyer yncna nepecTaHOBOK. 2
86. | Pemenue 3a1a4 Ha nepebOp BapUAHTOB. 2
87. | BemonHeHue onepanyii HajJ CITy9aifHbIMU COOBITHSIMH. 2
88. | BoluncieHue BeposTHOCTEH C MOMOIIIBIO TEOPEMBbI CIOKEHHUS. 2
89. | BeruncneHnne BepoSTHOCTEH C MOMOIIBIO TEOPEMBI YMHOKCHUSI. 2
90. | CocraBneHue 3akoHa paclpeleleHuss TUCKPETHOW CIydalHOM BENWYMHBI U | 2
BBIUHCIICHHE €€ YNCIIOBBIX XapaKTEPUCTHK.
91. | Pemenue mpakTUYECKHX 3aa4 Ha 0OpabOTKY YHMCIOBBIX JAHHBIX, BHIUMCICHHUE UX | 2
XapaKTEPUCTHK.
92. | OnpeneneHre KOMIUIEKCHOTO YHWCIIA. BBIMONHEHWE oreparuii HaJ KOMIUICKCHBIMH | 2

qriciaMu B anreOpandeckon opme.




Kou-

Ne .
HaunmeHnoBaHMe npakTH4ecKoil paboTh BO
paboThI
qac
93. | BoinonHeHue omnepanuii HaJg KOMIUIEKCHBIMH YHCIaMH B TPUTOHOMETPHUYECKOH | 2
dbopwme.
94. | Pemenue KBagpaTHBIX YPAaBHEHUN C OTPUIIATEIBHBIM TUCKPUMUHAHTOM. 2

HPAKTHYECKASA PABOTA Ne 1

Ha3panune npakTuyeckoi padorspl: JlelicTBUs HaJ MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU YU CIIAMH,

OOBLIKHOBEHHBIMH U JACCATHYHBIMHA I[pO65[MI/I. I[eﬁCTBHH CO CTCIICHAMU, (bOpMy.]'IBI COKpal€HHOIro

YMHOKCHHUS.

ue.]]b paﬁoTbI: HaY4YHUTbLCA BBIIOJIHATD HeﬁCTBHﬂ C HCI;'ICTBI/ITGJIBHI)IMPI YHuCjIaMH, BBIYUCIICHUSA C

HCI0JIb30BaHUEM (OPMYJI COKPALIEHHOTO YMHOXKEHHUS.
Pesyabrarsi:

Dopmupyemvie 3nemenmul IIK (npogheccuonanvno-opuenmuposannoe cooeprcanue):

MK 1.2. TIK 2.3.
mem anpedmemuble:
MPII 01, MPIT 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11, MPP 02,

npeomemuuie:
I1P6 01, TTP6 02, ITP6 06, ITPy 05

3HAHMSA:
YMEHUS:
Xoxa pa0oThI:
1. 3aganus
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YrpocTture BbIpaKeHUE
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-
paBeH

1 7 _1 5
a3_a3 a 3_03
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8.
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Cokpatus Apo0b Sm° —4mn—n*  BLIYUCIUTE €ro 3HAUYEHHE IPH '
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9.
SXZ —2Xy+ yzZ
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10.

Bremaucnuts 3HaUeHHE BBIPpAXKCHUSA

0,62+0,1%—1,2-0,1
1,5—1,52

2. I[IpodeccrnoHanbHO-OPUEHTUPOBAHHBIC 3aaHUS
3. KonTposbHbIE BOITPOCHI



INPAKTHYECKAS PABOTA Ne 3
IIpocreiiimme 3a1a4u HA POLEHTHI.
Henar palGorbl: HaydyuThbCs peElIaTh OCHOBHBIE 3a/ladyd Ha IPOLICHTHI, BBIYUCIATH

CJIOXKHBIC ITPOLCHTEI.

Pe3yabTarhl (MeTampeaMeTHbIE): IIEJICYCTPEMIICHHOCTh B TOMCKAaX W MPUHSATUU
pelieHuii, cooOpa3uTEeIbHOCTh W HMHTYULHUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX
IpeICTaBIICHUI; CIIOCOOHOCTh BOCIPUHUMATh KPACOTY U TAPMOHHUIO MUPA.
Pe3yabTathl (peaMeTHbIe): CPOPMUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTUYECKUX
MOHATUSAX KaK BaKHEUITUX MaTeMaTHUYECKHX MOJEIAX, MO3BOJSIONMIUX OIUCHIBATH U
M3ydaTh pa3HbIC MPOIECCHl U SBJICHUS;, TOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
MTOCTPOEHUS MaTEMAaTHIECKUX TCOPUI
Buabl faeATeJIbHOCTH: BBITIOJIHEHUE apU(PMETUUYECKUX JEHCTBUNM HaJa YHCIIaMU,
couerasi yCTHbIE U MUCbMEHHBIE NMPUEMBI, HAXOKICHUE OIMOOK B MPeoOpa30BaHUSX U
BBIYHMCIICHUSIX.
Kpurepuu oneHuBaHusi NPAKTHYECKUX PadboT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycsi 3a 0e30lr00YHO
BBITIOJIHEHHBIC 3aJ]JaHUsl TIEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C Yy4eTOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;

2. OLIEHKa «XOPOII0» BHICTABIISIETCS 00yJaroeMycs 3a paboTy, BHIIIOJTHEHHYIO
B MTOJTHOM 00BbEME C HEJIOUETAMH,

3. OLEHKa «YyAOBJIETBOPUTEIBHO»  BBICTABISIETCS  OOydamomiemMycs 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MTOJTHOM 00bEME;

4. oOlEHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIsCTCA OOydalmeMmycs 3a

BBITNIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM ooBeme.

Xoa padoThi:

YpoBeHs A.
Pemute 3agaun.

1. B oqun cTakaH yast OOBIYHO KJIAQYT 2 YaiHbIE JIOXKKH caxapa M CUMTAIOT TaKoW yail
crnagkuM. Macca yas B ctakane 200 1, macca caxapa B OJHOM 4YaiiHOM jioxkke 10 T.
KakoBa KoHIEHTpalus caxapa B yae?

2. Tokapp U €ro y4eHUK JIOJKHBI OBLITN 32 CMEHY U3roToBlsTh 130 neraneit. Pabounii
nepeBbInoaHuI wiad Ha 10%, a ero yuenuk — Ha 20%, 1 OHM BMeCTe U3roToBWIH 148



netaneir. CKOJBKO eTajaeil KaX bl U3 HUX JOJIKEH OB H3TOTOBJISATH A0 MOBBIIICHHUS
MIPOU3BOJIUTEIHLHOCTH TpyAa?

3. Ha ckoybKO MpOoLEeHTOB Ynciio 32 MeHblie yucia 407

4. Tlocne AByKpaTHOTO MOBBIIIECHUS 1IeHbI Ha 25% cTOMMOCTh OaHKHU COKa cocTaBuia 57
p. 50 k. KakoBa ObLi1a ee ucxoaHas 1eHa?

5. TeneBuzop ctoun 10 000 p. B ampene on momopoxkan Ha 30%, a B aexabpe oH
nozaenieBen Ha 40%. CKoJIbKO CTal CTOUTH TEJIEBU30P B JieKkadpe?

6. Lleny ToBapa mossicriid Ha 30%, a dyepe3 HekoTopoe BpeMsa cHu3miau Ha 40%. Ha
CKOJIbKO MPOIIEHTOB U3MEHMUJIACh NTEpBOHAYAIbHAS 1I€Ha ToBapa?

7. K 200 r 40%-noro pactBopa conu aoiauian 300 r Boasl. Kakoil craiia KOHIIEHTpalus
pactBopa conu?

8. Hekoropoe xkommuectBO 15%-HOro pactBopa COJMM CMEIIAIM C TaKUM Ke
KoJm4ecTBOM  45%-Horo pactBopa 23ToM ke coid. KakoBa KOHIEHTpaIus
MOJIY4YHMBIIETOCA pacTBopa’?

9. Nmeetcsa nBa copta cauBOK — xKUPHOCTHIO 10% u 20%. X cMmemanu B OTHOLICHUU
3:1. KakoBa XMpHOCTb NOJYYUBIIUXCS CIUBOK?

10. Knmuent 6anka BHec 8000 p. Ha Bkiax ¢ rofoBbIM noxonoM 5%. Kakas cymma
OKa)KETCsl y HEro Ha CYETy 4epe3 2 rojia, €CJIM OH HUKaKUX CYMM CO CUETa HE CHUMAJ U
JOTIOJIHUTENIbHBIX BJIOKEHUN HE J1ean?

Yposens b.

1. Ilena na caxap causwiach Ha 20%. Ha ckoibko MpoIeHTOB OoJibllle caxapa, ueMm
paHblIle, MOKHO KynuTh Terepb Ha 100 py6.?

2. Hexotopoe kommuuectBO 30%-HOTO pacTBOpa COJIM CMEIIAIXd C BJBOE OOJBIIUM
KoJmdecTBOM  15%-Horo pactBopa »dToll ke coiu. KakoBa KOHIIEHTpaIus
MOJYYUBILIETOCS pacTBopa’?

3. OopmuTe OTUET U CcAeNalTEe BBIBOJ 10 MPAKTUYECKOM padoTe.

IHPAKTHYECKASA PABOTA Ne 2
BoinosiHeHne NPUOJIMKEHHBIX BbIYHMCICHU. BblumucieHue a0COJIOTHON H

OTHOCHUTEJIbLHOM norpemnocTeﬁ BBIYUCJICHUSA, CPABHCHHUEC YHUCJTIOBbIX Bblpa)l(eHI/Iﬁ.



Heap paGoThl: HAYUYNTHCS BBIYUCIATH AOCONIOTHYIO M OTHOCHTEIBHYIO MOTPEIIHOCTD
BBIYMCIICHUS.

Pe3yabTarhl (MeTanpeaMeTHbIE): BJIaJICHUE HAaBbIKAMU TMO3HABATEILHOU pedIieKCuu
KAaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUIN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB
W OCHOBaHWM, TPaHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEIBHBIX 3a7a4 U
CPEACTB JJISl UX JOCTUKECHHS.
Pe3yabTaTrhl (npeaMeTHblie): cHOPMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHYECKHUX
MOHATUSIX KaK BaXKHEHIIMX MATEMaTUYECKUX MOJIETSAX, MO3BOJISIONIMX OMUCHIBATH U
U3y4yaTh pa3HbIC MPOLIECCHl U SIBJICHUS; TOHUMAaHHE BO3MOXHOCTH aKCHOMATHYECKOTO
NOCTPOCHHSI MATEMATUUYECKUX TEOPHIL
Buabl jgesarenbHocTn: Haxoknenne mnpUOIMIKEHHBIX 3HAYEHUW BEIMYUH U
MOTPENTHOCTEH BBIUMCICHUN (aOCOMIOTHON M OTHOCHUTENIbHOMN); CpaBHEHUE YHUCIOBBIX
BBIPAXEHU, HAX0XKJACHUE OMIMOOK B TPE0OPa30BAHUSIX U BBIUUCICHUSIX.
Kpurepuu oneHuBaHusi NPAKTHYECKUX PadoT

1. oleHKa «OTIWYHO» BBICTABJISETCS oOOydaromemycss 3a 0e301MO0YHO
BBITIOJTHEHHBIE 3aJIaHUsl TIEPBOTO, BTOPOTO, TPETHErO YPOBHS B IOJHOM OOBEME C
Y4ETOM PAIlMOHAILHOCTH BHIOPAHHBIX PEIICHHUI;

2. OILIEHKa «XOPOILIO» BBICTABISETCS 00ydaronieMycs 3a padoTy, BHIIOJIHEHHYIO
B IMIOJTHOM 00bEME C HEJOUETaAMU;

3. OIleHKa  «YyJOBJIETBOPUTEIHHO»  BBICTaBIsieTCS  oOydaromiemycs  3a
BBITIOJTHEHHBIE 33/IaHUS TIEPBOTO YPOBHS B MOJHOM 00BEME;

4. oOlEHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIsCTCA OOydammeMmycs 3a
BBITIOJTHEHHBIE 3a/IaHUS TIEPBOTO YPOBHS B HE TIOJIHOM 00BEME.
Xoxa padoThI:
B crenyrommx 3aiaHusX MPUHATO: «TOYHOE» 3HadYeHue uucia n= 3,14159; yckopenue

2
CBOOOIHOTO MaJIeHUsI BOJIM3U TTOBEPXHOCTH 3emiin §=9,81 m/c”; mocTostHHAss ABOraapo
23 -1

N,= 6,02-10""moun .
YpoBens A

1. OprrJ’II/ITe 0 ACCATUTBICAYHBIX

1) 2,3289654; 2)3,6540345

2. Brraucnure OTHOCUTCIIbHYTO ITOTPCITHOCTDb
1)~ 3,141;2) g~ 10 m/c’



3. 3anummTe YUCIO B CTAaHAAPTHOM BHUJE. YKAKUTE €ro MNOPSIOK U OKPYIJIUTE

MaHTHCCY JI0 THICSIYHBIX.
1) 735 274, 2) 32 455 103

o X
4. Beruuciute ¢ ToyHOCThIO 710 0,01 3HAaueHus BbIpaKeHUH x+y, X-Y, XY, 5

1) x=2,1; y=3,5; 2) x=6,18; y=2,24.
5. Haiiaute OTHOCHUTENIBHYIO MOTPEIIHOCTh (B MPOIEHTAX) CICAYIOIMMNX H3MEpPEHUI;

IPOIEHTHI BBIYMCIIHUTE C TOYHOCTHIO 70 0,1.
1) A=240+1.

2) Paguyc 3emun (B kM): R=6380+1.
Yposens b

1. Oxpyraure 10 AECATUTHICIYHBIX

1) 2,32802654; 2) 123,7659012.

Brruucnute 0OTHOCUTENBHYIO OTPEITHOCTh

1) 7~ 3,1416;2) g ~ 9,8 m/c”

3. 3anummTe YWUCIO B CTAHJAPTHOM BHUJIE. YKXKUTE €ro MOPSAOK U OKPYTJIUTE
MaHTHCCY JI0 THICSTYHBIX.

1) 6,0054; 2) 0,000000011

) X
4. Beruncnute ¢ TouHocthio 10 0,01 3HaueHus BeIpakeHU X+y, X-Y, XY, 5

1) x=26,4; y=17,3; 2) x=6,347,;, y=2,24.

5. HaiinuTe OTHOCHUTENBHYIO MOTPEIIHOCTh (B MPOIEHTAX) CICAYIOIMIMX H3MEPEHUM;
MPOLIEHTHI BEIYUCIUTE C TOUHOCTHIO 110 0, 1.

1) Cropoctb cBeta (B kM/C): |c - 2,998:10°| < 100

2) duamertp Jlynsl (B km): d = 3476+1

Yposens B

1. OKpyrinTe 10 JeCATUTBICTYHBIX

1) 2,3285554; 2) 0,0006754

2. BpluncauTe OTHOCUTENBHYIO IIOIPEIIHOCTh

)7 =~ 3,1416; 2) Na~ 6 - 10° monp™"

3. 3anummTe YUCIO B CTAaHJAPTHOM BHUJE. YKAKHUTE €ro MNOPSIOK U OKPYIJIUTE
MAaHTHUCCY J10 THICSIYHBIX.

1)139,2-10% 2) 7543 - 10°

4. Beruncnure ¢ TouHocThio 70 0,01 3HaueHus BeIpakeHU X+y, X-Y, XY, %

1) x=2,13 - 10%;, y=3,51 - 10%,2) x=0,18 - 10; y=2,24 - 10>

5. HaliguTe OTHOCUTENBbHYIO MOrPEIIHOCTh (B MPOLEHTaX) CICAYIOIMHNX H3MEpPEHU;
MPOLIEHTHI BEBIYUCIUTE C TOUHOCTHIO 110 0, 1.

1) Macca 3emnu (B k1) M= 5,976 - 10% (Bce 1udpbl BepHEIL);



2) duametp Comuua (B km): d = 1,392 - 10 (Bce uubps BepHbIC).

2. OTBeThTE HAa KOHTPOJIBHBIE BOIIPOCHI:

1) Kak MOXHO onrcaTth TOYHOCTh BBIYUCIICHUNA?

[Touemy mpu BBIUKCICHUSAX C MPUOIMKEHHBIMU 3HAYCHUSMH HAKaIlJIMBaeTCs OMIMOKa?
3. OdopmMute OTYET U CAENaNTE BHIBOJ IO MPAKTHYECKOM padoTe.

INPAKTHYECKAS PABOTA Ne 3
BeinosiHeHHe  AedCTBHM  HAaJA  KOMIUIEKCHBIMM  4YMCJIAMH, 3aJaHHBIMH B

ajredpaunveckoii popme.
Heanb padoTbl: HAy4yUTHCS BBINOJHATH JACUCTBUS HAJl KOMIUIEKCHBIMH YHMCIIAMU,
3a/IaHHBIMU B ajreOpandeckoil popme.

Pe3yabTarhl (MeTanpeaMeTHbIE): BIaJICHHE HABBIKAMHU TMO3HABATEILHON peQIeKCUU
KaK OCO3HAHUs COBEPIIAEMBIX JEHCTBUI U MBICIHUTENBHBIX MPOLIECCOB, UX PE3YIHTATOB
M OCHOBaHWM, TPaHUI] CBOETO 3HAHWS M HE3HAHWS, HOBBIX MO3HABATEJBHBIX 3a7a4 U
CPEACTB JJISl UX JOCTUKECHHS.
Pe3yabTaTthl (nmpeaMeTHbie): chOPMUPOBAHHOCTh MPEICTABICHUNA O MaTEeMaTUUYECKUX
MOHATHUSIX KaK BAXKHEHIIMX MATEMAaTUYECKUX MOJIETSAX, MO3BOJISIIOIIMX OMUCHIBATH U
M3y4yaTh pa3HbI€ MPOILECCHl U SBJICHUS; TOHUMAHHE BO3MOKHOCTH aKCHOMATHYECKOTO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUI
Buabl nesitesibHOcTH: BrhimonHeHue apudMeTHYECKUX ACHCTBUN HAJ YHMCIAMU,
codeTasi yCTHbIE M MUCbMEHHBIE TPUEMBI, HAXOXK/ICHHE OIUOOK B MPeoOpa3oBaHUIX U
BBIYMCIICHUSIX
Kpurepuu oueHuBaHusi NPaAKTHYECKUX padoT

1. omeHKa «OTIMYHO» BBICTABISAETCS oOOydaromemycs 3a 0e30IIMO00YHO
BBITIOJTHEHHBIE 3aJIaHUsl TIEPBOTO, BTOPOTO, TPETHErO0 YPOBHS B IMOJHOM OOBEME C
Y4E€TOM PaIlMOHAILHOCTH BHIOPAHHBIX PEIICHHUM;

2. OIIEHKa «XOPOIIIO» BBICTABIIIECTCS 00yJaromeMycs 3a padoTy, BHITOTHECHHYIO
B IMOJTHOM 00bEME C HEJ0UETaMU;

3. OIleHKa  «YJOBJICTBOPUTEIHLHO»  BBICTaBIsieTCS  oOydaromemycss — 3a
BBITIOJTHEHHBIE 33/IaHKS TIEPBOTO YPOBHS B IMOJHOM 00BEME;

4. oOlEHKa «HEYJOBJIECTBOPUTEIHHO»  BBICTABISACTCA OOydammeMmycs 3a

BBIIIOJIHCHHBIC 3aJIaHUA IICPBOT0 YPOBHA B HC IIOJTHOM o0BeME.

Xoa padoThI:



Yposens A

1. Bpruucnnre 3Ha4€HUS BBIPAKEHUM:
1)3+17i+27“'; 4) (i +1)°

2) 3+ 17)(59)5) |2 - 14i

3) (3+11i) /i 6) (L +i)2+ =22,

2i

2. Haitnure Bce (B TOM 4Kciie KOMILJIEKCHBIE) KOPHU YPaBHEHUSI:

1)z*+1=0; 2)z°-322+z-3=0; 3)2°+1=0.

Yposens b
1. Bpruucaure 3HaueHUS BBIpa}KGHI/If/'Ii
nE+ 2 4 (D"
DENE) 9Ty
3) (&) : &) ) T2, rae 2 = 243

2. HalinuTe Bce (B TOM UMCII€ KOMIUIEKCHBIC) KOPHU YPABHEHUS:

1) 2°-1=0; 2) >~ +3z-3=0; 3)z*-1=0.

Yposens B
1. Bpruucnure 3Ha4€HUS BBIPAKEHUM:
4-i i, © L 1\5 .
1);— et 4) (V3i+1)’;
4-iy , i .
2) ) () 5) (V3 + 1)%
4—iy ., 0 22241 _ .
3) (;) : (1—_1) ) o raez= -2+l.

2. Haitnute Bce (B TOM 4KcIie KOMITJIEKCHBIE) KOPHU YPaBHEHUSI:
1) %+ 52°+6z +2=0; 2)z*-422+3=0; 3)z>-z*-z+1=0.
OTBeThTE Ha KOHTPOJILHBIE BOTIPOCHI:
1) Uto Takoe KOMIUIEKCHOE YMCIIO W KaK BBITIOIHSIOTCS apudmeTnyeckue IeUCTBUS C

KOMITJIEKCHBIMH YUCJIaMH?
3. OpopmuTe OTUET U C/IETIANTE BBIBOJ 110 IPAKTUYECKOM paboTe.



IMNPAKTUYECKASA PABOTA Ne 4
Pemrenne KBagpaTHHIX ypaBHEHUH ¢ OTPUIATEIbHBIM JHCKPUMUHAHTOM

Hean pabdoTbl: HAy4yuThCA peliaTh KBAApPAaTHBIE YpPaBHEHUS C OTPUIIATEIIbHBIM
JTUCKPUMHUHAHTOM.

Pe3yabTarhl (MeTanpeaMeTHbIE): BJIaJICHUE HAaBbIKAMU IMO3HABATEILHON pedIieKCUuu
KAaK OCO3HaHHUs COBEPIIAEMBIX JIEHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB
Y OCHOBAaHWM, TPAaHUIl CBOErO 3HAHUS W HE3HAHHWS, HOBBIX IO3HABATEIBHBIX 33/Ja4 U
CPEACTB JUIsl UX TOCTUKEHHS.
Pe3yabTarhl (npeaMeTrHblie): cHOPMUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTHYECKHUX
NOHATHAX KaK BAXKHEMIIMX MATEMaTUYECKUX MOJENSAX, MO3BOJISIIOIINX OMUCHIBATH U
U3y4yaThb pa3HbIC MPOLIECCHl U SIBJIICHHS; TOHUMAHUE BO3MOMXHOCTH aKCHOMAaTHYECKOTO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUI
Buabl nesitesibHOCTH: BpinmonHeHue apupMeTHUYECKUX ACHCTBUM HAJ YHCIAMU,
coueras yCTHbIE U NMHCbMEHHBIE NMPUEMBI, HAX0XK/ICHHE OIIMOOK B MPEOOpa30BaHUAX U
BBIYHCIICHUSIX
KpuTtepun onieHMBaHus NPAKTHYECKUX padoT

1. oumeHka «OTIMYHO» BBICTABIsETCS oOOydaromemMycs 3a 0e30mHnO0YHO
BBINIOJIHEHHBIE 3aJjaHUsl NIEPBOr0, BTOPOrO, TPETHErO YPOBHSA B IOJHOM OOBEME C
Yy4€TOM palMOHAJIbHOCTU BHIOPAHHBIX PEIICHUH;

2. OLEHKA «XOpOIL0» BBICTABIISETCS 00yYaroeMycs 3a padoTy, BBIIIOJIHEHHYIO
B IIOJTHOM 00BbEME C HEIOUCTAMMU;

3. OLEHKa «yAOBJETBOPUTENIBHO»  BBICTABIsIETCS  oOOywaroumiemycs  3a
BBINIOJIHEHHBIE 33JJaHUS TIEPBOTO YPOBHS B IIOJTHOM 00bEME;

4. OUEHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIsAECTCA OOydalleMmycs 3a
BBITIOJTHEHHBIE 3a[aHMsI IEPBOTO YPOBHS B HE IIOJIHOM 00bEME.
Xoa padorsi: HaliguTe Bce (B TOM YUCIe KOMIUIEKCHBIE) KODHU YPAaBHEHHS.
Yposens A.

2 : 3 2 N 3 -0 2 -0 2 -
1)z°+1=0;2) z°— 32"+ z-3=0; 3) z° + 1 =0; 4) z* +7z+100=0; 5) z°-11z+90=0.
Yposens b.

3 -0 32 N 4 1 _qQ 3 a_n- 3,0—

1) z2°-1=0;2)z2°-2"+32-3=0;3) 2 - 1=0; 4) 2°-8=0; 5) z°+8=0.
Yposens B.

3 ,p2 . 4 152 -0 5 4 . 4 —N-
1)z°+52°+62+2=0;2)z2"+42°+3=0;3)2°—-z" -z + 1 =0; 4) 2'+8z+7=0;



5) z*+122°+32=0.

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHL:
1) Kak npou3BoAsSTCS BBIUKUCICHUS C KOMILIEKCHBIMU YUCIaMu?

3. OopmuTe OTUET U CcAeNaliTe BEIBOJ MO IPAKTUYECKON padoTe.

IMNPAKTUYECKASA PABOTA Ne5
IIpeoOpa3oBanust anredpan4ecKuX BbIPAKECHUH.

Heab paboThl: HAYYUTHCS BBITIOJIHATH MPEe0Opa30BaHus Hall anreOpandecKuMu
BBIPAKCHUSAMMU.
PesyabTarsbl:

MemanpeomemHubwle:

Hcnonb30BaTh BCe BO3MOKHBIE PECYPCHI JIJIs IOCTHXKEHHUSI TOCTABJICHHBIX 1EJICH U
peanu3aluu MIaHOB JAeATeNIbHOCTH; BRIOUPATh YCIICIIHbIC CTPATETUU B PA3JIMUHBIX
CUTYyaIUsX;

- BJIaJICHHE HaBBbIKAMU TMO3HABATEIHHOM, YU4EOHO-UCCIIEA0BATEIBCKOU U MPOEKTHOU
NEeATEeIbHOCTH, HaBBIKAMU pa3perieHus mpodiieM; CIIoCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY  TOMCKY  METOJIOB  pCIICHUA MPaKTHYECKUX  3ajad,
MPUMEHEHUIO PAa3IUYHBIX METOJIOB MO3HAHUS,

npeomemHuuwle:

- BJIaJICHUE  CTAaHJAPTHBIMU  [PUEMAaMU  PEUICHUS  palMOHAIBHBIX U
UppALMOHANBHBIX,  IMOKA3aTEIbHBIX,  CTENEHHBIX,  TPUTOHOMETPUUYECKUX
YpaBHEHUI U HEPABEHCTB, X CUCTEM; HUCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YMCJIE€ ISl TIOUCKA MYTH PEUICHUS] W WUIIOCTPAIlUU PEIICHUS
YPaBHEHUI U HEPABEHCTB;

- c(hopMHUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX MOHSTHUSX MaTEMAaTHYECKOTO
aHAJIN3a W MX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTEpU30BaTh MOBEICHUE
GyHKIUH, HCMOABb30BAHUE TOJYUYEHHBIX 3HAHUW [JI1 ONHMCAHUS WM aHalu3a
pEAIbHBIX 3aBUCUMOCTEN;

Buasbl gesiteasnocTu: [Ipeodpa3oBanue YncIOBbIX U OYKBEHHBIX BBIPAKEHUI,
COJICpIKaIllUX CTEICHH, MPUMEHSIS CBOMCTBA. BhinosHeHne apupMeTUIECKUX JACHCTBUIMA
HaJl YUCJIaMH, COUeTasi yCTHhIE U MUCbMEHHBIE preMbl. OnpeieieHue PaBHOCUILHOCTH
BBIPAXEHUI C paguKaiamMu. PerieHne nuppalnyoHaabHbIX YpaBHEHUN. O3HAKOMIICHHE C
MOHSITHEM CTEICHHU C JICUCTBUTEILHBLIM IT0Ka3aTejieM. HaxoxxaeHue 3HaueHUl CTEICHH,
HCIIOJIB3YS MPU HEOOXOAUMOCTH MHCTPYMEHTAIbHbIE CPEACTBA. 3aNMChIBAHUE KOPHS N-
Il cCTEeTeHH B BUJIE CTETICHU C APOOHBIM TMOKa3aTejeM U Hao00poT. DopMyIUpOBaHHE



CBONCTB CTEIIEHEW. BpIunciieHne CTEneHen ¢ paluOHAIBHBIM II0KA3aTeeM,
BBIIIOJIHEHUE ITPUKUIKA 3HAYCHUS CTETIICHU, CPABHEHHE CTEIICHEH.
Kpurepuu oneHuBaHus:

1.o11eHKa «OTJIMYHOY» BBICTABIISIETCS 00yUaronieMycs 3a 0€30IMnO0YHO BBHITIOTHEHHBIC
3aJlaHus TIEPBOT0, BTOPOTO YPOBHS B TIOJTHOM 00BEME C YUETOM PallMOHATIBHOCTH
BBIOpAHHBIX PEIICHU;

2.0IIEHKa «XOpOIII0» BBICTABIISETCS O0yUaromeMycs 3a paboTy, BHITOJIHEHHYIO B
MOJIHOM 00BEME C HEJOUETaAMU;

3.0LI€HKA «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS OOYUYaIOMIEMYCs 3a BBIIIOJTHEHHbBIE
3aJJaHuUs TIEPBOTO YPOBHSI B IIOJTHOM 00BEME;

4.011€HKa «HEYI0BJIETBOPUTEIILHO» BBICTABIIAECTCA 00y4arOIEeMyCsl 3@ BBIITOJIHEHHBIE

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoa padorhi:
I. ®opmyibl COKpALIEHHOT0 YMHOKEHH S

CamocTosTenbHas padbora.

1.
l+a  4a }zla_l_ 1

1-a 1-42 a a+l

Pesynprar ynpomenus BeIpakeHus [ paBeH

2 _ 2
A)1B) a+l C)—1D) a+l E)?2
2

x° —5x 25 X+5
2 T ) 3

x —10x+25 x —25)125—«x
_ 1

X i 2
A)1B) x5 ) 7
3.

Bripaxenne MOCJIE YIIPOUIEHUS TPUMET BU

1
D) 4 E) x+5

xx=8y\y ~6Jxy(Jx =2/)

Pe3ynpraT ynpoiieHus BbIpakeHUsI Jx-2y UMEET BUJ

A) ¥—4y B) 4y—x C) 2y VX py 2y +x gy Yy )
4,

870\/5' a+2Ja+4
Ja 2Ja+a

YrpocTure BeIpaXeHue



2
A) 2-a B) Ja+?2 C) Hﬁ D) 2—Ja E) 4-a

5.

a’+b” :[a+le_b2
Pesyubrar ynpouenus Boipaxenns ¢ T2 | b paBeH

1f -1 -1 5 1

A) a'+b' B) b(@=bT) c) a’ D) ab E) a+b
6.

1 7 1 5

a3_a3 a_3_a3

1 4 2 1

PesynpTaT ynporenus Beipakenus 9°—a*  @*—ad * pgMeeT BUJ

Ao B)o-o ) EBlp) ¢ B0 o
7.

3 3

1 1
a’ +b: azb:
+
3 o > 5a+b
VIpocTuB BeIpaxkenue od’ +5ab +a’b+b , BBIYHCIIMTE €r0 3HAUEHHUE [IPU YCIOBUH,
b_s
4qro 4

A)2,5B)2C)1,5D)1E)05

8.

5m? +6mn+n’
CokpaTuB ApoOp 5m°—4mn—n*  BRIYUCIUTE €ro 3HaYeHUe pyu !
b

A)-2B)-3C)-4D)-5E)-6
9.
SXZ —2Xy+ yzZ
Bbrumcnure 3HadeHne gpoou X %Y % mpu yenosuu, 4To

<~

10 10

A) B B) 1 Ol

-
2
1—

__ D) 1,2 E) 13

10.

Bremaucnuts 3HaUeHHE BBIPpAXKCHUSA

0,62+0,1%—1,2-0,1
1,5—1,52

3ananue. OTBEThTE Ha BOIPOCHI:

1.YTo Ha3pIBaeTCs alreOpanyecKuM BhIpaKEHUEM?

2.Kakwue anrebpandeckue npeoOpa3oBaHus 3HaeTe?

3.Kakue emnié Tox1eCTBEHHbIE TPeoOpa3oBaHUs UCIOJIb3YIOTCS JI 3TOr0?
4.CnaiiTe OTYET NPENnoIaBaTEIIIo.

INPAKTHYECKAS PABOTA Ne6



BeruunciieHne 1 cpaBHeHHE KOPHeEH.
Ieab padoThl: HAYYUTHCS BBIYUCIATH U CPAaBHUBATh KOPHHU.

Pesyabrartsi:
mMemanpeomemuule:

BJIa/ICHHE HaBBIKAMHU [I03HABATEIbHOW, Y4YEOHO-MCCIIENOBATENLCKON M IMPOEKTHOMN
JESITeIbHOCTH, HAaBBIKAMHU Ppa3pelIeHHs] MpoOsieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATENIbHOMY IOMCKY METOJIOB DPEIICHHs MPAKTHYECKUX 3a/ad, NPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHUA ;

npeomemmnuwle:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI O MATEMAaTHYCCKUX MMOHATUSAX KAaK BAKHECUIITUX
MAaTEMATUYECKUX MOJIEIISAX, MO3BOJISIIOIINX OMUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHl U
SIBJICHUS; TOHUMAHUE BO3MOXKHOCTH aKCMOMATHUYECKOTO MOCTPOCHUS MATEMATHYECKHUX
TEOPHUIL;

Buabl nesiteibHOCTH: O3HAKOMIIEHHE C MOHSATHEM KOPHS N-U CTENEHHU, CBOMCTBAMH
paauKaIOB U IpaBUJIaMH CpaBHEHUSI KOpHEH. DopMyIMpoBaHUE ONPENCIICHHS KOPHS U
CBOWCTB KOpHEW. BbluncieHnrne u cpaBHEHUE KOPHEU, BBIITOJTHEHUE NPUKUIKU 3HAUEHUS
KOPHSI.

KpuTtepun onieHMBaHusI NPAKTHYECKUX padoT
1. OLICHKa  «OTJMYHO»  BBICTaBIseTCS  oOyuwaromemycs 3a  0e30uO04YHO
BBINIOJIHEHHBIE 33JaHUsl MIEPBOr0, BTOPOIO YPOBHS B IOJHOM OOBEME C yYETOM

PaluOHAJIbHOCTH BBI6paHHBIX pemeHHﬁ;

2. OLICHKA «XOpOILI0» BBICTABISETCS OOydarlieMycs 3a padoTy, BBIIOJHEHHYIO B

ITOJTHOM 00BEME C HCOO4YCTaMU,

3. OLCHKAa «YHJOBJICTBOPUTCIHLHO)» BBLICTABJIACTCS 06yqa101ueMyc;1 34 BBIITOJIHCHHBIC

3aJlaHusl IEPBOTO YPOBHSI B MIOJTHOM O0BEME;

- OLICHKAa «HCYAOBJICTBOPUTCIBLHO» BBICTaBJISACTCS O6y‘IaIOH_I€MyC5I 3a

BBIIIOJTHCHHBIC 3aaHUA IICPBOIO YPOBHA B HC IIOJIHOM o0BeMe.

Xoa pa6otbi: | ypoBeHb.

Pazbepure penieHne caeayommux NpuMepoB:



U T.]1.

1 BaAf 3T+
- = =34+ 37 41
g 21 R

5) 242 -3 2 - B -4,

6) 3001 267 =3f0001.10 2 2 b6° b=3[0,1a6° 10ab = 012637035

HpI/IMepBI Ha CPAaBHCHHC YMCCJI, 3allMCAHHBIX C IIOMOIIbIO PAa/IUKAJIOB!

1) ?\Jﬁi?ﬂrg; TaK KakK Xy 2Xy, = ﬁ{ﬁ
2) HERS N rak kag e axl = afa s ufa
3) ¥03 <403, raggax "em Ocacl = nfa > fa.

BeimonHuTe camocToATeNbHYO paboTy:

1.HaiinuTe 3HaueHUE BBIPAKEHHUS:

a)y’{],{]él; &) 12 1;

144

6V 03%5)V 100 ) (03

16
P!
r) 49; H)(E)Z;

12,25 —4
nV ; ) (?)2

2. COCI[I/IHI/ITI) JIMHUAMU YPABHCHUA C COOTBCTCTBYIOIIIMMU UM KOPHAMMU.
1)x*=0.81a)x=0
2)x°=466)x=16



3) Vx =9B)x:,=09ux,=-0,9
4)x*~5=0r) HeT KOpHEHN
5)x%+ 16 = Oz[)xl—41/1x2—-4

6) \/_ =0¢)x

1= -

7) 2 X2=8>K)X1— V5 HXp=- V5

8) VX© +9=353)x=8l

3.Pemmre caMOCTOSATENBHO:

v I/IX2:

Ja6

1 Bapuanr

2 BApHAHT

1. Bvinecume muoorcumesb u3-noo
3HAKA KOPHAL:

2) V72, 5) 0,01V800

1. Bvinecume muocumenvb uz3-noo
3HAKA KOPHSL:

2)V98; 6 0,021V1200

2.Buecume mHoxxcumens noo 3uax
KODHL:

2) 3V5a 6) .10V 0,2

2.Buecume mnooxcumens noo 3nax
KOPHAL:

a) SN'{E ; 0) -20*}{'[]_’1

3. CpasHume 3HayeHus
BbIPANCEHUI:

3)3\/_H3;6)4ml/lsm

3. CpasHume 31ayeHus
BbIPAINCEHUI:

a)4rﬂ2;6)5mn3m

4) Halinute 3HaUeHUE BbIPAKEHUS:

2) %32 -0,5Y-216;
4) 3/-1000 -

1) ¥-125 8 J@;
3) -% V81 + V625;

5) 5*"21’5 +3[-0,001 - 4/0,0016.

2 ypoBeHb.

1) Beruucnure:

i— ‘\/256;




D NETRE;  2) Y5

1/ qiz2(1 v 10 4380, (1 o~
3) /3 (5) 4) ‘/4 (E) .
2) HalimuTe 3HaYeHUE BBIPAKCHUS:

VVT20; 2) YVioza; 3) 3. Vs, 4) V¥ Y.

1)
3)
YIpocTuTh BHIpaskeHue:
1) (¥x)°; 2) (3y?)%; 3) (Va - Vb)%;
3 4 3 y 3/4
4) (Va2 . Vpo)2; 5) («Na%) ; 6) ( V2743 )

4)
CpaBHUTH 3HAYEHMSH BBIDAXKEHWIH:

1) V3+%30 n 363  2) ¥Y7++15 u V10 + V28.

4

5) BeInoIHUTE IEHCTBUS:

1) \/9+m'\/9—\/ﬁ; 2) (J3+~/5—\/3—J3)2;
3) (\/5+\/?1-+\/5—\/2—1)2.

OTBeThTE HA BOIIPOCHI:

1. Kak BbIHECTH YMCIOBOM MHOKUTENb U3-T10]1 3HaKa KopHs? 2. Kak BHecTn
MOJIOKUTENIBHBINA (OTpHUIIATEIBHbIN) MHOKUTEh 110/ 3HaK KOpHs? 3.Kak cpaBHUBATh
3HA4YEHUS BBIPAXKEHUM, cofepkammx Kopan?4.Kak cpaBHUBaTh 1Ba KBaAPATHBIX
KopH:?4. B Kakux cuTyarusx UCHOIB3YIOTCS MPeoOpa3oBaHus C KOPHIMU?

IHNPAKTHYECKAS PABOTA Ne7

IIpeoOpa3zoBaHue BbIPAKEHU, COAECPKANUX PATUKAIIBI.
e paboThl: HAYYUTHCS TPEOOPA30BBIBATH BHIPAKEHUS, COJAEPIKAIINE PATUKATIBI.

Pesyabrarsl:
Memanpeomemuule:

BIIQJICHUE HaBbIKAMU TIIO3HABATEIBHON, Yy4e€OHO-MCCIIENOBATEIHCKOH W TIPOCKTHOU
NEATCIbHOCTH, HaBBIKAMH pa3pelICHHs] MPoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TMOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHIO
PA3JIMYHBIX METOJI0B MMO3HAHUS;



npeomemHuuvle:

Cc()OPMUPOBAHHOCTb MPEJCTABIECHUN O MAaTEeMATUYECKUX MOHATUAX KaK Ba)KHEHIIMX
MaTEMaTUYECKUX MOJECIIAX, ITO3BOJISIOINX ONMCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U
SBJICHMSI; IOHUMAHUE BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHUSI MAaTEMAaTHYECKHUX
TEOPUH;

Buowt oesmenvnocmu:

Beluncnene ¥ CpaBHEHHME KOpPHEW, BBIIIOJIHEHME IIPUKUAKUA 3HAYEHUS KOpPHS.
[IpeoOpa3oBaHre 4YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUHM, COJAEP)KALIUX paJUKaIIbI.
BeinonHenne pacyeroB 1no ¢GopMyliaM, COAEpKAIUM pPaguKajbl, OCYIIECTBIISA
HEOOXOAMMBIE TOACTAHOBKM M IpeoOpa3oBaHusd. OmpesesieHue paBHOCUIBHOCTU
BBIPAKEHUHU C paJUKAIAMHU.

Kputepun onieHnBaHus:
1.0lIEHKa «OTJIMYHOY» BBICTABJSECTCS OOydJaromemycs 3a 0e30IIMOOYHO BBIMOJHEHHBIC
3aJlaHdsl TIEPBOTO, BTOPOTO YPOBHS B TIOJHOM OOBEME C YYETOM PaIlMOHAIBHOCTH
BBIOPAHHBIX PEUICHU;
2.0lICHKAa «XOpOIIO» BBICTABISAETCS OOydarIieMycsi 3a paboTy, BBINOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3.0lICHKA «YJOBJICTBOPUTEIIPHO» BBICTABISAETCA OOydYarONIEeMyCs 3a BBIIOJHEHHBIC
3aJIaHusI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4.0lIEHKa «HEYIOBJICTBOPUTEIHHO» BBICTABIIACTCS OOYUYAIOIMIEMYCsl 3a BBHITIOJIHCHHBIE
3a/IaHUs TIEPBOTO YPOBHS B HE TIOJIHOM O0BEME.

Xoxa pa6oTni: | ypoBeHb.

1) ¥5%.7%; 2) ‘,/114-3‘; 3) 5,/(0,2)”-8"’; 4) 7‘/(%)7-217.

1) Berunciure

2.

YupocTurh BeIpaskeHue:

1) (Y2); 2) (3v?)%; 3) (Va - {b)%;
6 4
4) (Va2 . Y3y, 5) (\/‘i/ﬁ) ; 6) | Y¥274% | .



BrisicHuTL, KakKoe M3 yuces 6GoJbmIe:

Vi vz
1) 3V ynn 3769, 2) (—:1;) U (%) 2;
3) 43 mm 4-2; 4) 2Y3 mmm 217,
1,4 V2 2 3,14
o () ()" o3 ey
) - HIIN - 6) g ) mam & ’
4.
CpaBHHTH umMcHa:
1 1 -1 1
1) 0,88% u (1‘;1)“; 2) (1%) ‘0,41 1;
. 32 -8 -J5
3) 4,090V2 g (4i) ; 4) (H) u (B) .
256 1 13

5) HalinuTe 3HaueHue BhIPAKEHUS:

1) V39 2) “ﬁl:_ag 3) (30 +¥6 +¥2) 33 -2).

’ ’
e V7
2 ypoBenb. 1) Beruucnure:

1) V7%)2; 2) ¥9)3; 3) ('¥32)2; 4) (V16)~.

2) HaiimuTe 3HaYCHNUE BBIPOKCHUS:

1) 922-3V5 -8‘{5; 2) g1+23z 9%;

3) (5l+vr2—)1-\/2; 4) (51-»/3)14»'/3_(‘[5)0_

1) 21-2v2 ,4\/5; 2) 32-3V3 , 27vr§;

3) gl+V3 , g1-V3 , 3-2—J§; 4) 43+V2 | 91-V2 9-4-V2

INPAKTHYECKAS PABOTA Ne8

IIpeoOpa3zoBaHue BbIPAKEHU, COAEPIKANIUX CTENEHHN ¢ PAIMOHAIbHBIMU
MoKa3aTeJIsiMH.

eanb paboThl: HAYYHUTHCS TPEOOPA3OBBHIBATH BHIPAKEHUS, COJICPIKAIINX CTETICHU C
palMOHAIbHBIMU TTOKA3ATEIISIMH.

Pesyabrarsl:
Memanpeomemuuple:

BIIQJICHUE HaBbIKAMU T[IO3HABATEIBHON, Yy4e€OHO-MCCIIENOBATEIHCKOH W TPOCKTHOU
NEATeIIbHOCTH, HaBBIKAMH pa3pelieHus] MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO
PA3JIMYHBIX METOJI0B MMO3HAHUS;



npeomemHuuvle:

Cc()OPMUPOBAHHOCTb MPEJCTABIECHUN O MAaTEeMATUYECKUX MOHATUAX KaK Ba)KHEHIIMX
MaTEMaTUYECKUX MOJECIIAX, ITO3BOJISIOINX ONMCHIBATh U U3y4aTh Pa3HbIE MPOLECCHl U
SBJICHMSI; IOHUMAHUE BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHUSI MAaTEMAaTHYECKHUX
TEOPUH;

Buowt  deamenvnocmu: HaxoxneHue 3HAYCHUN  CTENEHW, HCHOJB3ys  IIpU
HEO0OXOJMMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA. 3alMChIBAHUE KOPHS N-i CTENEHU B
BUJE CTEIEHH C JApOOHBIM IOKaszareaeM U HaoOopoT. dopMmynupoBaHHE CBOWUCTB
cTerneHeld. Bpruncnenue creneHedl ¢ palMOHAIBHBIM IIOKAa3aTeNIeM, BBINOJIHEHHE
NPUKUJIKK 3HAUYEHUs CTENEHU, CpaBHEHME creneHeil. [IpeoOpa3zoBaHue UYMCIOBBIX U
OYKBEHHBIX BBIPAKEHUH, COACPKAIINX CTEIICHHU, IPUMEHSST CBOMCTBA.

Kpurtepun oniennBaHus:

1.01I€HKA «OTJIMYHO» BBICTABIIACTCS 0OyJaromemycs 3a 0€301100YHO BIMOJIHECHHBIC
3aJIaHusI TIEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAIMOHATLHOCTH
BBIOpaHHBIX PEIICHUNH;
2.0IICHKA «XOPOIII0Y» BBICTABISAETCS 00yUYaroIIeMycs 32 pabOoTy, BBIMTOJHEHHYIO B
ITOJITHOM 00BEME C HeJ0UCTaMHU;
3. OlIEHKA «YJIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YyUaIOIIeMyCsl 3a BBIITOJHEHHBIC
3aJIaHusI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIIHLHOY» BBICTABISAETCS O0yJArOIIEMYCs 3a BBITTOJTHEHHBIC

3aJlaHusl IEPBOTO YPOBHS B HE MOJTHOM 00BEME.

Xoxa pa6orni: | ypoBeHb.

1) BbIYMCIUTE YCTHO U 3aMUIINTE OTBETHI:

103 ) 2 8 )3

TSP 1) 5) [—)
D 7877 5) gs.g6 3) (163] 4) 24° 27

-1 -2
1) 48°, 10, (-3—) . (0,3, (-1,2)%, (2%) :
2) V27, V81, V32, V8%, %162, Y272

1 2 1 2 3 2
3) 8%, 273, 10000¢, 325, 32 5, (g)a.

2) Beruucnure:

3) HaitnuTe 3HaueHNE BBIPAKECHUS:



O |

1

ANSER

.
9 2 6 4

3) 87 : 87 — 35 . 35;

1

8
2

4) (5 s
IlpeacraBuThL B BHMAE CTElIEHH C

1 11
2) b2 . b . Ub;

1) a5 ~~/;;

. 3
g 4 at: Va; 5) x17 . x28:yx5; 6) y 8 :y 2. 3y
5.
CpaBHHTH umcJIa:

1 1 -1 -1
1) 0,88% u (2)6; 2) (i) Ym0,41 4;

11 12
6.
Moasaysice Toxaecrsom a’ — b = (a + b) (a@ — b), pasnoxuTsL Ha
MHOMKHTEJH:
N 1 2 1 1
1) a® -b?; 2) y3 -1; 3) a’ -b3;
11 1

4) x - y; 5) 4a? -b?; 6) 0,01m% —nt,
2 ypOBeHb.

-5 3
] + ((0.2)‘

2) (0,04)"5 — (0,125) 3;

3 )“
pAIMOHANBHBIM NOKAa3aTesIeM:

1
8) Vb : b®;

BreigecTn obmmit MHOMKHUTeJb 38 CKOOKH:

1 1 1 3

1 1 1

1) x +x; 2) (ab)d +(ac); 3) ' —y%; 4) 12x;? -3x.

1

1 5. 9

BeruucanTs:
16
1

-0,756
1)( ) +810000°'25—(7ﬁ)
32
1 2

3) (0,001) ® —2-2.643 —8 3; 4) (-0,

2

) 273 —(-2)2 + (3

5)~* - 625%:25 — (2

YOpoCTHUTh:
3 1 1
ab® — b® b b2
W 2) a-b 1 1
a?b?® -1 a? + b2

OTBeThTE HA BOMPOCHI:



1) Kaxkoe umcno siBIsieTCs palliOHaIbHBIM?
2) Kakwue cBOHCTBa BEpHBI JIJIsl CTETICHU C JIFOOBIM pAIlMOHATBHBIM TIOKa3aTeNIeM 1
[IOJIO’KUTEIBHBIM OCHOBAaHUEM?

ITPAKTHYECKAS PABOTA Ne9

HpeoﬁpasoBaHne BblpameHHﬁ, coaepkamux CTENMEHA € I[eﬁCTBHTeHLHbIMH
norasaTeJaaMHU.

He.]'lb paﬁoTbII HaY4YUTBHCA Hp€06p8,30BLIBaTI> BBIPpAKCHHA, COACPKAIINX CTCIICHU C
I[GﬁCTBHTGJII)HBIMH ITOKAa3aTCIIsIMU.

PesyabTarhi:
Memanpeomemnule:

BJIaJICHUE HaBbIKAMU I103HABATENBHOW, Yy4E€OHO-UCCIEIOBATEIbCKOM W MIPOEKTHOU
JEeSATENbHOCTH, HAaBbIKAMU pa3pelleHHs] MpoOJeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSATEJIBHOMY IIOMCKY METOJOB PEIICHMs IMPAKTHYECKUX 3a/1ad, NPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

npeomemuuwle:

c(hOpMHUPOBAHHOCTh TPEACTABICHUA O MATEMATHUYECKUX TOHSTUSAX KaK Ba)KHEUIIHNX
MAaTEMATUYECKUX MOJIEIIAX, MO3BOJISIIOIINX OMUCHIBATh U U3y4aTh Pa3HbI€ MPOILECCHI U
SIBJICHHS; TOHUMAHUE BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS MATEMATHYECKHUX
TEOPHUIL;

Buowvt oeamenvnocmu: O3HAKOMIICHHE C TOHSTUEM CTENEHU C JEHCTBUTEIbHBIM
nokazatesneMm. HaxokneHue 3HaYeHUN CTENeHH, HUCIONb3ysl IMpU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA. 3alMCHIBAHME KOPHS N-U CTENEHH B BHUJE CTENEHU C
IpOOHBIM TMOKazaTeneM u  HaoOopoT. dopmynupoBaHue CBOKMCTB  CTENEHEH.
BrlunciieHne cTeneHe ¢ paluoOHAJIbHBIM IIOKA3aTelIeM, BBINOJIHEHUE MPUKUAKA
3HA4YEHUsl CTENEHU, CpaBHEHUE cTerneHeu. [IpeoOpa3zoBaHUe YHUCIOBBIX M OYKBEHHBIX
BBIPAKEHUN, COJIEPIKALLINX CTEIICHU, IPUMEHSSI CBOMCTBA.

Kpurepuu oueHuBanus:
| .o1eHKa «OTIMYHOY» BBICTABJsETCS 00ydarouieMycs 3a 0€3011O0YHO BBIITOJIHEHHbBIE
3aJJaHuUs IEPBOT0, BTOPOTO YPOBHS B IIOJHOM 00BEME C YUETOM PallMOHAILHOCTH
BBIOPAHHBIX PEUICHU;
2.01IEHKa «XOpOILI0» BBICTABIIIECTCS OOyUaroleMycs 3a paloTy, BHITOJIHEHHYIO B
ITOJITHOM 00BEeME C HEJ0UCTaMH;
3. OIIEHKA «yJIOBJIETBOPUTEIHLHOY» BBHICTABIICTCS 00YUaIOIIEMYCsl 3a BBITIOJIHEHHbBIE

3aJIaHusl IEPBOTO YPOBHS B MIOJTHOM O00BEME;



4, OLCHKA «HCYAOBJICTBOPUTCIILHO» BbICTABJISICTCS 06yqa10H1eMyc>1 34 BBIITIOJTHCHHBIC

3aJIaHusI IEPBOTO YPOBHSI B HE TIOJTHOM 00BEME.

Xoxa padothbI: | ypoBens.
HaiiTu 3HayeHHe BHIDAXKeHMA:

1)%-6a npu a = 0,09; 2)%:% apu b =27,
312
Vo Vo* npu b= 1,3; 4) ¥a -Va - Wa® upu a=2,7.

3) o

Pa3noxuTh HAa MHOMKHTENH, HCIOJL3YA TOXKIAECTBO a° + b® =

= (a + b) (a® - ab + b?) umu a® - b® = (a - b) (a? + ab + b?):
3 3

1 1
1) a-=x; 2) x?2 -y?; 3) a? -b?; 4) 27a +c2.
qungmn'rb:

1) 2¥5.2-Y5; 2) 3297 ; 9V2; g) (5¥8)3; 4) ((0,5)V2)"".

Cokpaturs Apo6hH:
L1 1

w/_ \/— 2) m§+n§ . 3) c-2¢2+1
1 1 m+2\/mn+n’ \/_—1 .
at - bt
CpPaBHHTbL 4YMCJIO C eAHHUIeH:
5
1) 2% 2) (0,013)7; 3) (%) - 4) 2743
J3 5-2 v8-3
vrs ()% o™ e ()
) 2 ) 4 ; %) 3 '
2 ypOBeHb.
BuiuucauTe:

s .1 5 _1 1 3 1 3
1) |23 .3 3 -33.2 3)%; 2) | 5*:24 —2‘:5‘) ¥1000.
CpaBHUTH 4Hcia:
1) ¥10 u ¥20; 2) ¥5 u ¥7; 3) V17 n ¥28; 4) V13 u Y23.

YOpoCcTUTh Bblpa)<eHue:

J2 41 Ji+1
1) x-zv’f . ( 1 ) ' & 2) ( a‘(g ) . a-l-fa-
T =1 : 3 )
X




OcBOGOAUTHECA OT MPPANMOHAJIBHOCTH B 3HaMeHareje Apobu:

2 J5 3 2 8
1) =——F—; 2) ——; 8)s7—=; 4) —; b)) ———:;
V243 5+ 410 Va V27 V5-2
Coxkparurs ApoOb:

1 i £

b 5

y-16y° e -b
e V57
5yt + 20 ab - b’

OTBeThTE HA BOIIPOCHI:

1) Kakoe uncio sBiseTcs ACHCTBUTEIIBHBIM?

2) HpI/I KaKHX YCJIOBHUAX CTCIICHU C IIGfICTBHTeJIBHBIM ITOKa3aTCJICM COXPAaHAIOT BCC
HU3BECTHBIC CBOMCTBA C pallnOHAJIbHBIM ToKa3areyemM?

3) Korna Beipakenue 0 He umeeT cMbIcia?

INPAKTHYECKASA PABOTA Nel(
BpluncieHue U CpaBHEHHE CTENEHHbIX BbIPAKEHUM.
eab padoThI: HAYYUTHCS BBIYUCIISTH U CPABHUBATH CTEIICHHBIE BBIPAKEHUS.
Pesyabrartsi:

MemanpeOMemete:

BJIaJICHUEC HaBbIKAMHU TI03HABATEJIbHOM, Yy4eOHO-HCCIIENOBATEIbCKOW U TMPOEKTHOM
NEATEeIbHOCTH, HaBBIKAMU pa3pelieHHs] MpoOseM; CIHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJO0B PEILICHUs MPAKTUYECKUX 3aj]ad, MPHUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

npeomemHuuwie:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM O MaTEMATHYCCKUX TOHATUSAX KaK Ba)KHCHIIIMX
MaTeMaTUYECKUX MOJIEIISIX, MO3BOJISIIONIUX OMUCHIBATh U U3y4daTh Pa3HbIE MPOIECCH U
SIBJICHUS, TOHUMAHUE BO3MOKHOCTH aKCMOMATHYECKOTO0 MOCTPOCHHUS MATEeMaTUYECKUX
TEOPHUIL;

Buowt oeamenvnocmu: IlpeoOpazoBaHue UYHCIOBBIX U OYKBEHHBIX BBbIPaXXCHHI,
COZEpKAlMX CTEICHU, MPUMEHSAS CBOMCTBA. PelieHue mnoka3aTelbHbIX ypaBHEHUM.
O3HakOMJIEHHE C TMPUMEHEHUEM KOPHEH M CTENEeHEH NpPU BBIYUCICHUM CpPEIHUX,
JICJICHUA OTpPE3Ka B «30JI0TOM CE€UCHUM». PemeHue NMpUKIaJHbIX 3aad Ha CJI0KHBIC
MPOLCHTHI.



Kpurepuu oueHuBanus:

1 .011eHKa «OTIMYHO» BBHICTABISIETCS 00yJaromeMycs 3a 6€301HO0YHO BhIMOJIHEHHBIE
3aJJaHUs TIEPBOTO, BTOPOTO YPOBHSI B ITOJTHOM 00BEME C YUETOM PAllMOHAIBHOCTH
BBIOpAHHBIX PEIICHUN;
2.0IIEHKA «XOPOILIO» BBICTABISETCS OOyUaroneMycsi 3a padoTy, BBIIOJIHEHHYIO B
MOJTHOM 00beMe C HeZI0UeTaMHu;

3. OLIEHKa «yJIOBJIETBOPUTEIHHOY BHICTABIIETCS O0YUYAIOIIEMYCS 32 BBITIOJTHECHHBIC
3aJJaHUs TIEPBOTO YPOBHS B IIOJIHOM 00BEME;
4. olIeHKa «HEYIOBJIETBOPUTEIHHOY BBICTABIISECTCS O0YUYAIOIIEMYCS 3a BBHITTOJIHEHHBIC

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa padoThi: | ypoBeHsn.

Beruucnure:

1 BrraucauTs:
2 7

153.33
5 38

1

)'2_(;_7)5+4.379°; 3) (3 128+3\E)=§/5-

g|ab® ;| a®b a3.q3
el ac s R
4 c £

o |

2 VYupocTutsh BhIpaxkesme: 1)

B |-

3 Coxparuts Apobs “——19—“—.

Ta* + 21

3 3
4 CpasruTH uHCIA 5"(3) n 3’(%) -

5 VYnpocrurh BhIpakeHue (%4»%)2 ~ (%—%)2.

2 ypoBeHb. 1) Boruucnure:



1) 4/s10. 215, 2) 3/23.5%;
8
1/a12(1) . 10| 430, l
3) ‘/3 (3) 4) ‘,4 2

CpaBuuTh yucaa: 1) V2 u :1/5; 2) V5 u V1.

PacnosoXuTs uKcaa B NOPAAKe BO3pACTaHUA:

1 -3 3 -1 1
1) 1848, o () ; 2) 98°, (—) y S0,
2 7
CpaBHNTh 3HAYEHHUS BLIPAKCHHN:
10) . (12)
1) 8,17 u 4,37; 2) (— H (—-) :
11 ) 11
3) 0,3 u 0,25 4) 2,52 u 2,6%

o (3 (5 o) - (8)
7) (4V3) u (3¥4)?; 8) (2V6)° u (6V2)".

S.Haiigute 3HauE€HUE BBIPAKCHUA:

1) 102~f7— . 2) 63+w/_
92+v7 5147’ 92+v5 31+«/‘
3) (251+J§ _524'5),5—1—2"2; 4) (22J_ _4»’——1)_2-2@.

IMPAKTUYECKAS PABOTA Nell
Bbiuuc/ieHue U CpaBHEHUE JIOTAPU(PMOB.
e paGoThl: HAYYUTHCS BHIYUCISATh U CPABHUBATH JIOTAPU(DMBI.

Pe3yabTarthi:
mMemanpeomemuule:

Hcnonb30BaTh BCE€ BO3MOXKHBIE PECYpPCHl ISl JOCTHUKEHHUSI TOCTaBJIECHHBIX IeJed U
peanu3aliy TUTAHOB JICSITEIIBHOCTH; BBIOMpATh YCICIIHBIE CTPATeTUH B Pa3IMYHBIX
CUTYyalUsX;
npeomemuuvle:

- ¢OPpMHUPOBAHHOCTh  MPEJACTABICHUN O MaTeMaTHYECKUX TMOHATUSX  Kak

BaXXHEHMIIIMX MaTEeMaTUYECCKHX MOJCIIAX, MO3BOJIAIOMIUMX OIIMChIBATL M HM3Y4YaTb



Pa3HbIC NPOLECChI MW ABJICHHA;, IMOHHMMAHHUC BO3MOXHOCTU AKCHOMATHYCCKOIO
IMOCTPOCHUA MATCMATHUUCCKUX TCOpHﬁ;

Buowt desmenvnocmu: Vicrions3oBaHue CBOWCTB (DYHKIMH IS CpaBHEHUS 3HAYCHUHN
creneHedt u sorapudmon. [locTpoenue rpadmKoB CTENEHHBIX M JIOTrapUPMUUYECKUX
¢byHkumii. Penienne nokasaTelbHbIX U JIOTapu(MUUECKUX YPAaBHEHUM U HEPABEHCTB 110
U3BECTHBIM aJIrOpUTMaM. BbInoHeHne apudMeTHuecKuX AeUCTBUI HaJ YHUCIaMH,
codeTasl yCTHbIE U MHUCbMEHHbIC NTpUeMbl. Haxok/IeHre 3HaUYE€HHUI CTETIEHU, UCIIONb3YS
IpY HEOOXOJUMOCTH UHCTPYMEHTAIbHBIE CPE/ICTBA.

Kpurepuu onneHuBaHusi:

1.011eHKa «OTJIMYHOY BBICTABJISICTCS 00yJaromeMycs 3a 0€30IHO0YHO BBITTOJTHCHHBIC
3aJIaHusI IEPBOTO, BTOPOTO YPOBHSI B TIOJTHOM 00BEME C YIETOM PAIIMOHATLHOCTH
BBIOpaHHBIX PEICHUNH;
2.0IIEHKa «XOPOIII0» BRICTABIISICTCS O0yUJaIOIIEeMyCs 32 padoTYy, BRIMTOJIHEHHYIO B
ITOJITHOM 00BEME C HeJ0UCTaMHU;
3. OlIEHKA «YJIOBJIETBOPUTEIILHO)» BBICTABIIICTCS 00YUaIOIIeMyCsl 3a BBIITOJHEHHBIC
3aJIaHusI TIEPBOTO YPOBHS B TIOJTHOM O00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIHLHOY» BBICTABISAETCS 00yJArOIIEMYCs 32 BBIITOJTHECHHBIC

3aJaHu:A IICPBOI'O YPOBHSA B HC ITOJTHOM o0BeMe.

Xoa pabéoThi: | ypoBeHb.

CamocTtosTenpHas padbora.
1.CpaBHure uncia

a) log2 0,5 ulog2 0,4; 6)log 9ulog 17.
2.HaiiauTre 3HauE€HUE BBIPAKECHUS:
a)log,24+l0g,6. 6) " 1 =gy Tegeas VI = 1)(3log;2 — log,24) : (10g;3 — l0g,9).
3.BbIYuCInTh:
1. logs 4 + loge 9.
2. log, 48 —log, 3.
3. logs 135 — logs 5.

4. Boraucauth L0g, V/ﬁ_b, ecn 108, b=T

5. YOpocTUuTh BBIPAKEHHE
Bl d 4 e %

le T — 1 14


http://www.thulasidas.com/plugins/easy-latex

6. HaiiT 3HaueHHE BBIPAXKECHUS:

7.
BeriHCIUTDL (HE MCITONAB3YA MHUKPOKAJBKYJIATOP):
]Og5 2 10g4 3 1 ) 2 1082 3
1 : + : 2 + - .
) logs; 6 logy 6 ) (logz 2 log; 7 g7 3) logy 9
8.
BriuucauTs:
log, 24 — X log, 72 log;14 — L log, 56
1) 2 ; 2) : :
log18 - % logs 72 logg 80 — % logg 150
1
log, 4 + log, J10 . 4) 3log; 2~ 2 08 04
Wes M+ 3logyd 4log; 2 + 3 logs 27
2 ypoBeHb:
CpaBHHTH YHCJA:
1) logg 6 o log, §; 2) log, 9 ulog, 17;
5 6 3 3
3) log, e n log, «; 4) logz—‘@ u log, 3[5
- - 2 2
BHHHCHHTB:

1) 3610866"‘101-'““02 _810323;

1

2) (81“ : °"4+25'°‘1258) - 4967,

llog2 3+3logg b

3) 16" *1%4® 4 42 .
1
O T (49510379- log ; 6 . 4).

7. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

[To xakuM TpHU3HAKaM MOYKHO CPaBHUTH J1Ba jjoraprudma? Ha xakue 3meMeHThI
norapugMa obparaeM BHUMaHKE MPU UX cpaBHeHnn? Kakumu popmynamu BbI
BOCIIOJIb3YETECH IIPU PEILICHUU?

8.ChaliTe OTUET Mpeno/1aBaTeto.

INPAKTHYECKAS PABOTA Nel2



IIpyMeHeHre OCHOBHOIO JIOTaPU(PMHUYECKOI0 TOKAECTBA.
Heapb padoThl: HAYYUTHCS MPUMEHSATH OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO.
PesyabTarsi:

mem anpedmemnbte:

BJIa/ICHHE HaBBIKAMHU [I03HABATEIbHOW, Y4YEOHO-UCCIENOBATENLCKON M IMPOEKTHOMN
JESTeNIbHOCTH, HAaBBIKAMHM pa3pelIeHUs] MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pELIEHUS MNPAKTUYECKUX 3a]ad, INPHUMEHEHUIO
pa3IMYHBIX METOJOB ITO3HAHUS

npeomemuuvle:

c(OPMHUPOBAHHOCTh MPEACTABICHUI O MATEMAaTHYECKUX MOHATUSAX KaK BaKHEUIINX
MAaTeMaTUYECKUX MOJIEIISX, IMO3BOJISIIOIIUX OIMUCHIBATh U U3y4YaTh Pa3HbIE MPOLECCHI U
SABJICHUS, TOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO0 MOCTPOCHHUS MATEMATUYECKUX
TEOPUH;

Buowt oeamenvhocmu: BBHINOTHEHUE TPEOOPA30BAHUN BBIPAKECHHM, NPUMEHEHUE
(dbopmyJ, CBA3aHHBIX CO CBOMCTBaMHU CTereHel u yiorapudmon. OnpeneneHue o0IacTh
JOITYCTUMBIX 3HAYCHHH JIOTapU(PMUIECKOTO BBIPAKEHUS.
Kpurepuu oneHuBanus:

1.011eHKa «OTIIMYHOY BBICTABISIETCS 00yJaronemMycs 3a 6e3011O00YHO BBITTOJIHEHHbBIE
3aJIaHUsI TIEPBOTO, BTOPOTO YPOBHSI B IIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOPAHHBIX PEIICHU;
2.0IIEHKa «XOPOIII0» BHICTABIAETCA 00ydaromemMycs 3a padoTy, BEIIOTHEHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIECTBOPUTEIHLHOY» BBICTABIIACTCS 00YUYaIOIIEMYCs 32 BHIIIOJTHECHHBIC
3aJIaHUsI IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaIOIIEMYCs 32 BHIITOTHEHHBIC
3aJIaHusI TIEPBOTO YPOBHSI B HE TIOJTHOM 00BEME.

Xoxa padoThi: | ypoBens.

1) Boruucnure:

log | 6
)¢,

1) 310;1318; 2) 510g516; 3) 101.,,5,02; 4) (

e [



6log, 2 1log-,-9

1) 351(1{{32; 2) (;) E ; 3) 0’3210“0.36; 4) 72

2.Haiinure 3Ha4eHUS BBIPAKEHUIA:
25]og52 +1. 160,5103410 .
1. 49"* 72y 10%" +1 ’

1 logs 5
5 4 32—log35 +[_]
log,12 +1og, —+1log, —; :
3) g, g, 3 g, 5 4) 3

Tecr Ne 1
1.

Slog5 3 .looflogm1 J6

Brraucnure:
A)9 B)8V6 B)I8 1)3V6 m)27

2.HaiiTu 3HaueHHE BBIPAKECHHUS: loggs 25

%(10g3 81+16"%

A)5S B)I5 B)20 125 110

3.HCHOHB3Y§I OIIPCACIICHUC U CBOMCTBa J'IOFapI/I(bMOB, HaﬁIIHTC 3HAYCHHUC BBIPAKCHHUA:
3 log. 4 |108e 14

(— log, 32 + 27|
7

2 ypoBeHb.

A9 B3 B4 T1)5 p)o

1) Yopoctute BoIpakeHuUsl, MOIb3YSICh OCHOBHBIM JIOTAPU(DMUUECKUM TOXKIECTBOM:

1+log; 3

a) 5 , 6) lol—ng , B) 42]0g43 .

(510g54 7 )4. 6 (131%11)10&34 |

Beraucaute: a)

log, 15

1 ] . \
~lo log, 6 | logy2 | olog,5 | log; 74 ( 1og3311)
g) 16° ;T) 421g27;11)(8 ’ ) e) ARESL >K)8

3) 810g82 +510g56 _|_710g741

OTBeThTE HA BOMPOCHI:
1) Yewm siBsieTcst torapudm?
2) 3anummTe ornpeaeneHrue Jorapupma CUMBOIUIYECKH.

3) ®opmyiia OCHOBHOTO JIOTapu(MUIECKOTO TOXKIECCTBA.



INPAKTHYECKASA PABOTA Nel3
IIpuMeHeHHEe OCHOBHBIX MPABUJI JIOTapu(pMUpPOBaAHUA.
Hean paboThl: HAYYUTHCS MPUMEHITH OCHOBHBIE TIPaBUIIa JIOTapU(MUPOBAHUS.
Pesyabrartsi:

MemanpeOMemete:

BJIAJICHUE HABBIKAMHM ITO3HABATEJIbHOM, Y4e€OHO-UCCIEI0BATEIbCKOM M MPOEKTHOU
JESITEIbHOCTH, HAaBBIKAMU pa3pelieHHss NpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pELIEHUs MNPAKTUYECKUX 3a]ad, INPHUMEHEHUIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

npeomemuuwie:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI O MATEMAaTHYECKUX MOHATUAX KaK BAXKHEUIINX
MaTeMaTUYECKUX MOJIEIISX, IMO3BOJISIIOIINX OINUCHIBATh U U3y4YaTh Pa3HbIE MPOLECCH U
ABJICHHSI; TOHUMAHUE BO3MOYKHOCTH aKCMOMATHYECKOTO MOCTPOEHUS] MaTEMAaTHYECKHUX
TEOPUH;

Buowt oeamenvnocmu: BpimoiiHeHWEe NpeoOpa3oBaHUN BBIPAXKEHUM, NPUMEHEHUE
(dbopmyJ, CBA3aHHBIX CO CBOMCTBAaMHU cTeneHen u yiorapudmos. OnpeneneHue o0IacTu
JOITYCTUMBIX 3HAYEHH JIOTapu(PMUUECKOTO BBIPAKEHUS.
Kpurepuu oueHuBanus:

1.011eHKa «OTIIMYHOY BHICTABJIsIETCSl 00yJaroniemMycst 3a 6€301MO0YHO BHITIOJIHEHHbBIE
3aJlaHusl IEPBOT0, BTOPOTO YPOBHS B MOJHOM 00BEME C YUETOM PAllMOHATBHOCTU
BBIOPAHHBIX PEIICHU;
2.01IEHKa «XOpOILI0» BBICTABIISAETCS O0yUaroUeMycs 3a paboTy, BHIITOJIHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OlIEHKa «yJIOBJIETBOPUTEIBHO» BBICTABIISAETCS OOYUYaAIOUIEMYCs 32 BBIIIOJHEHHbIE
3a/1aHUsI IEPBOTO YPOBHS B MOJTHOM O0BEME;
4. oLeHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIAETCS 00YUYaIOIIEMYCs 32 BHIITOTHEHHbBIE
3aJlaHUs TIEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa pabotsi: | ypoBeHb



lg8+1g18
1.BorumciuTe:a) lg8+lg125:6) 1g13-1g130 =5y 21g2+1g3

1 1
log,, ~ +lo
log; 25 +log,81= |log,81+log,16 _log,50-log,2, Ba o T108a

r) )

2. Haitnnre 3HaueHue BeipakeHus 10gog3 - 10051,25

3.Beruuciuts:logy ; é loge243 =2logs3+loge4 =l0g,8+109,48 =
OtBeThl (B Oecniopsnke): 2; 2,5; 4,5; 3.

4.BpraucnuTe, IPUMEHsISI CBOMCTBA JIorapu(MOB:

1) logg 12 — logg 15 + logg 20;
2) logg 15 + logy 18 — logg 10;

3) % log, 36 — log, 14 — 3log; ¥21;

4) 2log, 61 log, 400 +31log, Vas.
8 3 3

5.BrinonauTe npeodbpazoBaHue BhIPAKEHUH:

10g38 : log5 27. 10878

1 36 — log:12
2) : 3) 085 g5 »

1)

4)

6.

HalitTi x mo manHomMmy ero Jorapudmy (a > 0, b > 0)
1) log; x = 4 log, a + 7 log,; b;
2) log,; x = 2 log,; a — 3 logy b;
3) log, x = % log, a—% log, b;

2 2 2
4) logz x = % logg a +$ logg b.
3 3 3

7.Pa3bepure perieHne mpuMepos:

[Tpumeps! iepexoa K HOBOMY OCHOBAHUIO Jorapudma:

logz 16’ log; 9 log 9 ' log; 15 — logy 30



log,81 4

logsh  logeh’

[epeitT MOKHO K JIFOOOMY HOBOMY OCHOBAHUIO (TIOJIOXKHUTEILHOMY U OTIMYHOMY OT

(10713120015 8
YHpocTUTh BBIpaKEHUS:

a) log, 64 + log, 64 + log,-. 69;
6)9 log.-8 — 3 log; 4
B) 2log: 3 + 4log,; 2.

Orser. 1) 2108:6.) 11log; 2; 3) 3log; 2.
2 ypOBEHbD.

7.Pa3bepure penieHre npuMepa:

log L {on -
g - S a7 25 | lu,-_{qz_::
o VI g T L3

YHpOCTHM BCE ITOKA3aTEIN CTCIICHEH: Hallla 3a/la4a IIPUBCCTU UX K JIOFapI/I(I)MaM, B
OCHOBAHHMHU KOTOPBIX CTOUT TO KE YHUCJIO, YTO U B OCHOBAHUHN CTCIICHMU.

low 55 108 2.5 . o = 2 Con
0 —4 .0 - 31{}5_1; 2.5 1{}5_1; 9.5 1{};_1; 6G.25
) — J — s J ] — s i ] — i ]
ve o= 2 =(mo cBoicTBY) -  =(1IO0 CBOMCTBY) 2 = ¢
1] 3 i
o (7 95 1 = |ne i T =l_ o (7 95 =i I (7 A5 V\=lae [T.25 i
LR [ ¢ .20 L) g| 1420 LY [ ¢ .20 LN J= A B PPCts O |
3\ ) -3 ) Ty ey ) Ty er / 7 /

9 B g 3 g B 9 E -2 .
11{};;{;3..:: llog ,3..:=F1{}51;.{3..:=31{}g.{3..:=1{}§_1;,{'3..: =1{}51;.{E3.3.:
: 3 = ' ' ' '

IToncraBum nokasaresnu, KOTOPbIE Y HAC ITOJIYYUIIUCh B UCXOIHOE BBIPAKEHUE.
[Homyunm:

log 6,25 log _(7.25 | log _L{:E.E:':
- ’ =6.25-7.2046.25=5.25

2 -7 3



BuiYMCAHUTB:
log, 24 — ! log, 72
1) = :
log;18 — %loga 72

log, 4 + log, Jv1 .
log, 20 + 3logs 2’

3)

2.IL]'I$I YCBOCHUM MaTCpuajia ImpeajaaracTcia TeCT ¢ KOAUPOBAHHBIMU OTBCTAMMU. B
PE3YJILTATC IIPABUJIIBHOT'O BBIIIOJIHCHUA, KOTOPOI'O IIOJIYIaCTC s q)aMI/IJII/I}I MOTIaHACKOI'O

MaT€MaTuKa

I BapuaHT

Breruucnure:

In128
1. In4

P-124, E-32, 11 -In124, H-3,5

1
5 log.log.7 - log, =

P-1/7, E-1,II-1, H-6

log,(2 |

3,27
P-81, E-54, I1-8, H-29

log, 8 +log, 2
4 log,36-log,9

P-8/9, E- logs4, T1-10/27, H-4

2
5. log,x - log,7 = ;1094125

P-35, E-125/7, [1-63, H-(5+l0g,7)

log;14 — L log, 56
2) 3 ;
logg 30 — % logg 150

3log; 2 — L log, 64
4) 2

4log, 2 + :-13- logy 27

II BapuanT

Breruucnure:

In125
1. In5

P-75, H-3, E-35, I1- In25

log.log, 1, log , 11
2, 33 0

P-1/11, H-1, E-1, T1-10
3. 8 ng24
P-16, H-32, E-12, [1-64

log,16 +log, 4
4 1og;24- log, 6

P-logs16, H-10/9, E-3, T1-10/3

2
5. log,x - log,5= 5—log932

P-10,H-32/5, E-(2+logs5), I1-20

YHpOCTI/ITB BBIPAKCHUA:

a) log, 64 + log, 64 + log,, 69;

6)9 log,-8 —3log,4;




B) 2log. 3 + 4log,. 2.

OTBerT. a) 11log, 2; 6) 3log, 2; B) 2log_6.

OTtBetbTe Ha Bompockl: 1) Kakue ocHOBHBIE MpaBuiia JorapupmMupoBaHus
UCIIOJIb30BaHbl B ipumepe Ne7?

3) Kak dhamunus motinaHCcKOro MaTeMaTrKa, COCTABUBIIETO TaOIUIIbI JIOTapudMoB?

INPAKTHYECKASA PABOTA Nel4
IIpeoOpa3oBaHue BbIPAXKEHUI, COAEPKAIMX CTENEHU U JJOrapudmbl.

e paboThl: HAYYUTHCS TPEOOPA30OBBHIBATH BHIPAXKEHUSI, COJICPIKAIIUE CTEIICHU U
JorapuMsl.

Memanpebmemubte:

Pe3ynbraTel: BllajieHWE HaBBIKAMHU TO3HABATEIBHOM, y4eOHO-MCCIIEOBATEIbCKON U
MIPOCKTHOM JESATENBHOCTH, HAaBBIKAMHU pas3pelieHusi MpodJieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEIHOMY TOMCKY METOJIOB PEIICHHUS MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3INYHBIX METOJIOB MTO3HAHNS,

npeomemmuuwle:

c(hOpMHUPOBAHHOCTh TPEACTABICHHA O MATEMAaTHYECKUX TMOHATHUAX KaK BaKHEHIIIMX
MaTeMaTHYECKUX MOJEISIX, MTO3BOJISIONMINX OMUCHIBATh U M3y4aTh Pa3HbIC MPOIECCH U
SIBJICHHSI; TIOHUMAHUE BO3MOKHOCTH aKCMOMATHUYECKOTO TOCTPOCHHUSI MAaTeMaTHUYECKUX
TEOPHUL;

Buowt oeamenvnocmu: IlpeoOpazoBaHue UYHCIOBBIX U OYKBEHHBIX BBIPAXCHHI,
colepKalux CTENeHW, TpUMEHssi CBOWCTBAa. BrimonHeHnwe mpeoOpazoBaHUit
BBIPDOKECHUM, TNpUMEHEHHEe (OPMYJ, CBS3aHHBIX CO CBOWCTBAMHU CTEIECHEH U
norapupmoB. Omnpenenenrne oOJACTH MOMYCTHUMBIX 3HAYEHUW JIOTapUPMUIECKOTO
BBIPAXKEHUSI.

Kpurepuu oueHuBanus:
1.011eHKa «OTJIIMYHOY» BBICTABJISIETCS 00yYaromeMycs 3a 6e301nO0YHO BBITOJHEHHbBIE

3aJlaHus IIEPBOro, BTOPOIro YpoBHA B ITOJIHOM o0BeMe ¢ Y4€TOM pallOHAJIIBHOCTHU

BBIOPAHHBIX PEIICHU;



2.0lIEHKa «XOPOIII0» BBICTABIIAECTCS OOyUaromeMycsi 3a paboTy, BHITTOJTHEHHYIO B
IIOJTHOM 00BEME C HEJI0USTAMHU;
3. OlICHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIISICTCSI 00YUYaIOIIEMYyCsl 32 BBINIOJHCHHBIC
3aJIaHusI IEPBOTO YPOBHS B MIOJTHOM O00BEME;
4. OLICHKA «HEYJAOBJICTBOPUTEIHLHO» BBICTABISAETCS O0yJArOIIEMYCs 3a BBITTOJTHEHHbIE
3a/1aHUs TIEPBOTO YPOBHS B HE TIOJIHOM OOBEME.

Xoxa pa6otbi: | ypoBeHb
1.3anava. HaiiTu 3Ha4€HUS BBIPAKEHUI:

1)'096 270 — 10g6 7,5 2) IOg5 775 — 10g5 6,2
3)7° - 31 218 4)24":3%: 16°, 5) 30°: 6°: 25%

33
log- 3. log; 11 logg 125.
6) 5 . 49987 ; 3108z + 2 ot ; 510g25121
2. BerauciuTs: a) lg8+1g125; 6) log,7-log,7/16  B) logs16/l0gs:4.
r) 81|09275 |0954 I[)(8I0923 + 31/ |ng3) _ Iog0,25.
1
23 2 g =2
1253 25, 1)
1 T . 35;1
3. Beruuciure: a) 271 :6) 277 ;B) - J ;1) 625-37

a ® 1
o)a~*a™®  mpu a=2

CamonposBepka:

1. Hatigure: a)

PR
L g
lag 2

2. C moMOIIBI0 OCHOBHOT'O JIOTapU(PMUIECKOTO TOKAECTBA BHIUUCIIHUTE: 3

3. IIponorapudgmupyiite no ocHoBaHuIO 2 BeIpakeHue 165 Ale (e>0.5>0)
logy x=2logs T+=log; 27 —13033 16

4. Haiinure x, eciu 3 2

2 ypoBeHb.

1 .BpauciauTh 3HaUCHHUE BbIPAKCHUSA:

log; {90)—log, {18) - log, (4) log; (7).



Ll i

i = 9.0027 ° + — 485 .1 =
2. Beuncnuts: a) 17 ; 6) 277 ; B) U257 .y =y
22377
n) 2% mpu a=2
22
s 1 124 .34
2y 2 472 .'iixli_g 1
3.Borumciure: a) -2/ ; 6) 1257 ;) 64 . 4
?{6
1) &P npua=2
Camonposepka:
1
3035? log e, 8
25 . ) 108

1. Haiinure: a) ;

LA

~1-log,

2. C ToMOIIIbI0 OCHOBHOTO JIOTAPU(MHIECKOTO TOXKICCTBA BBIUUCIINUTE:

C-I

) —_— o
3. ITponorapudmupyiite 110 ocHoBanmo 10 Bepaxenue #1006° le>0. 5>0)

1

log,x=2log,5——log,8+log, 02

Lad

4. Haiigute x, eciu

OTtBeTbTe Ha BOMpoOCkL: a) Jlaiite onpenenenue iorapudma uucna. 0) aiite

OIIpCACIICHUC CTCIICHU YHCJIA.

INPAKTHYECKASA PABOTA Nel5

HccienoBanue cBOMCTB JTMHEHOM, KBaAPATUYHOMN, KYCOYHO-TMHEHON U APOOHO-
pPauMOHAJBbHON PYHKUMA
Ieab: HayuyuTHCS UCCIIEAOBATH JIMHEMHYIO, KBAIPATUYHYH0, KYCOUHO-JIMHEWHYIO U
JTPOOHO-PaIMOHATBLHYIO (PYHKIIUH.
PesyabTarsbi:
npeaMeTHbIE:

- c(hOpMUPOBAHHOCTD MPEJCTABICHUN O MATEMATHKE KaK YaCTU MUPOBOM KYJbTYpPbl

M MeCcTe MaTeMaTHKd B COBPEMEHHOW IMBWJIM3ALMM, CIOCO0aX OIMUCAHUS

SIBJICHUM p€ajlbHOIr0 MHMpPa HAa MATEMATUYCCKOM SA3BIKC,



- ¢OPpMUPOBAHHOCTh  MPEACTABICHUN O MAaTeMAaTHYEeCKMX TMOHATHUAX  Kak
BOXHEUIIINX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX ONUCHIBATh U HU3y4daTh
pasHble IIPOLECCHl U SBJICHMS; IMMOHMMAHHUE BO3MOXHOCTH aKCHOMATHUYECKOIO

IMOCTPOCHHUA MATCMATUYCCKHUX Teopnﬁ;

MeETalnpeaIMETHLIC:

- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HEIN ACATCIBHOCTH M COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATh BCC BO3MOYKHBIC PCECYPCHI JIA
JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ H pcain3allii IIJIAHOB ACATCIIbBHOCTH,

BBI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

JIMIYHOCTHBIE:
- C(l)OpMI/IpOBaHHOCTB HpeIICTaBJIeHI/Iﬁ 0 MAaTCMATHUKC KAaK YHHBCPCAJIbHOM A3BIKC;
HayKH, CpCACTBC MOACIHMPOBAHUA SIBJICHUM H MpouecCcoB, HACIAX W MCTOAAX

MAaTCMAaTHKH,

Buabl nesiTeIbHOCTH:

O3HakOMJIEHHE C 10Ka3aTeJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JUHEWHON U

KBaJ[paTUYHON (QyHKIIMH, IPOBEACHUE UCCIEOBAHUS JIMHEHHOMN, KyCOUHO-JIMHEHHOM,

JIPOOHO-TMHEHHOMN U KBapaTUUYHON (HYHKIIMIA, TOCTPOEHUE UX TpadrKOB.

Kpurepuu oueHuBaHus:

1. oleHKa «OTJIMYHOY» BBICTABJISIETCS OOydYaromeMycsi 3a 0€30IIMO0YHO BBHITTOJIHEHHBIC
3aJlaHusl TIEPBOTO, BTOPOTO U TPETHETO YPOBHS B TMOJHOM O0BEME C YYETOM

palMOHAIBHOCTU BEIOPAHHBIX PELICHUM;

2. OIIEHKA «XOPOIII0» BBICTABISETCS 00yJaroneMycsi 3a 6€3011O0YHO BHITIOJIHEHHbIE
3aJlaHus TIEPBOT0, BTOPOTO YPOBHS B TIOJHOM 00BEME C YUETOM PallMOHAIbLHOCTU
BBIOpAHHBIX PELICHU;

3. OIICHKa «YIOBIIETBOPUTEIHHO» BBICTABIIETCS OOYYArOMIEMyCsl 3a BBITIOJIHEHHBIC

3aJIaHusl IEPBOTO YPOBHSI B TIOJTHOM O00BEME;

- OOCHKa «HCYAOBJICTBOPUTCIBHO» BLICTABIIACTCA 06yqa}omeMyc;[ 34 BBIIIOJHCHHBIC

3aJIaHusI IEPBOTO YPOBHS B HE IMOJTHOM 00BEME.



Xox padoThI:

[IpoBecTu nonHoe uccienoBanue GyHKIUU U TOCTPOUTH €€ Tpaduk

.1)y=x+4; 2)y=5-2x; 3) y=2—%(x—1); 4) y=(x+1)>—x?% 05)

1 1
y=I2x-3; )y=—i7)y=2-—; 8)y=—; 9y =x*—3; 10) y = 2x — x

11)y = 6 — 7x — X%;

O XA+x-2

Il. 1)y=3x+2; xe[-1;3]; 2) y= — 3y =3x—|2x+4]|;
2
4) y=§,|x|§4; 5) y=|2XX+_15| ; 6) y=%+2x; 7) y=x%+2x,xe[-2;1]; 8)

y = x2 — 6x + 1, x€[0; 4];

>
. 1) y={2x+1npmx_ 1,

—x—2npnx<—1; 2 y=I5x=3l=lx+1]; 3y =[xl +Ix+2]+

x—34)y=[1-3, XI=2; 5)y="56y=Ix -9 7)y=2x+Ix| - 3;

IHPAKTHUYECKAS PABOTA Ne 16

Haxo:xknenue o0JiacTu onpeaesieHus U 00J1aCTH 3HaAYeHNs] QyHKINH
Heab: HAyuYnTHCS HAXOAUTH 00JIACTH OMpeieNICHUsI U 00JaCTh 3HaYeHUsT (QYHKIIUH.
Pe3yabTarthi:
npeaMeTHbIE:
- c(hOpMHUPOBAHHOCTH MPEJACTABICHUN O MaTEeMAaTHKE KaK YaCTH MHUPOBOH KYyJIbTYpPbI
M MECTEe MaTeMaTHKH B COBPEMEHHOW ITMBHJIM3AIMH, CIIOCO0AX OMHMCAHUS

SIBJICHUM PCaJIbHOI'O MHpPa HAa MAaTCMATHYCCKOM SA3BIKC;

- chopMHPOBAHHOCTH  TPEJACTABIICHHH O MaTeMaTHYSCKMX TOHATHSAX  Kak
BAOKHEUIIINX MATEMAaTUYECKUX MOJENAX, MO3BOJISFOIINX OIMMUCHIBATH M W3y4aTh
pa3Hble TPOUECChl U SBJCHHS; MOHMMAHHE BO3MOKHOCTH AaKCHOMATHYECKOTO

IIOCTPOCHUA MATCMATUICCKUX TeOpHﬁ;

MeETalpeaIMETHLIC:



- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HCIIN ACATCIBHOCTH M COCTABJIATH IIJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCyHICCTBJIATD, KOHTPOJIMPOBATH "
KOPPCKTUPOBATh ACATCIBHOCTDL, HCIIOJIb30BATb BCC BO3MOJKHBIC PCCYPCHI OJIA
JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ H pcain3allii IIJIAHOB ACATCIIbBHOCTU,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

JINYHOCTHBIC.
- C(l)OpMHpOBaHHOCTL HpeI[CTaBJIeHI/Iﬁ 0 MAaTCMATHKC KaK YHHBCPCAJIBHOM SA3BIKC;
HayKH, CpCACTBC MOACIHMPOBAHUA SIBJICHUM H MpouecCCcoB, HACIAX KW MCTOAAX

MaTEMAaTHKH;

Buabl nesTe1bHOCTH:

Haxoxnenue oGnactu onpezenenus u oonactu 3Hadennit pynkuuu. [loctpoenue u

yTeHue rpaduKoB QPYyHKIUH.

Kpurepuu onenuBanus:

1. OLIEHKAa «OTJINYHO» BBICTABIIAECTCS OOydYaromemycsi 3a paboTy, BBIIOJIHEHHYIO
0e30mH1O004YHO, B TMOJHOM OOBEME C YUYETOM pPAlMOHAIIBHOCTH BBIOPAHHBIX

pELICHMI;

2. OLICHKA «XOpOILI0» BBICTABISIETCS 00yyaromeMycsi 3a paloTy, BHINOJHEHHYIO B

ITOJTHOM 00BEME C HCOO4YCTaMU,

3. OLICHKA «YAOBJICTBOPUTEIBHO» BBICTABIAETCS OOyyarolmeMycss 3a pabory,
BBIINOJIHEHHYIO B HE TIOJTHOM o0beme (He MeHee 50% mpaBHIIbBHO BBIIOJHEHHBIX

3aJaHui OT 00I1Iero oobeMa paboThl);

- OILIGHKa «HEY/JOBJIETBOPUTEIILHO» BBICTABIACTCS OOydaromeMycsi 3a padory,
BBITIOJTHEHHYIO B HE MOJIHOM o0beMe (MeHee 50% MpaBWIBHO BBIMOJHEHHBIX 3aJJaHUM

oT 00111eT0 0OBbeMa paboThI).

Xoxa pa6oThi:



Haitgure ob6aacTs onpeaeneHnsa (QYHKIIHH:

_3x -2 3+ 6x
) Y=j5,13 BY= x4
6 7
6)y=x2_16; P)y=25_x2-

ITocrpoiite rpadukK 3alaHHON QyHKIMK, HaliAuTe 00IaCTh ONpe-
nejsieHuA U 06J1aCTh 3HAYEHHH QyHKIuM:

ayy=x%*+2; B)yzﬁ;

6) y =3 — 2x% r) ¥y = Jx - 3;

Jlan rpaduk ¢ynknuu y = f(x). Onpenenure mo rpaduky: a) 0o0JacTh ONpeICICHHS
(GbyHKIUK; 0) MHOXKECTBO 3HAYCHUN (DYHKIUU;

N

/\ I
Ef 1 lka\y].a x _/:\
3,5 =2 -

Haiitu oOnacteb onpeaeneHus QyHKINUN:

=VZ-x 4) f(x) = 2

. 1) f(x) = e
I1.1) 1) f(x) = \/_ : 2)f(x) =Vx?2 —4; 4)f(x) = Vx?% —3x + 2;

1. 1) f(x) = /le 2) f(x) = - 1,3)f(X)—\/2X2—5X+2+m—:X;

X+1

Haiitu 3HaueHus QyHKIIMU TPU YKa3aHHBIX 3HAYEHUAX X:

2 1
D) =——, x=1,x= 2fx) =_—,

x=-3, x=t+1;

>
3) f(x) = {_i’ i 2 8’ B TOYKax — 2; —%; 0; 5;

Haiitu oOnacth 3HaueHUs PYHKIIUU:

1)y—— 2)3/—2+— 3 f(x) = 3

INPAKTHYECKAS PABOTA Ne 17



HccnenoBanue cBOMCTB PyHKIUN: MOHOTOHHOCTD, Y€THOCTh, OTPAHMYEHHOCTD,
NMepUOIUYHOCTD.
Iean: HayuuTcs uccienoBaTh (YHKIIMIO HA MOHOTOHHOCTb, YETHOCTb,
OTPAHUYEHHOCTh, IEPUOIUYHOCTD.
PesyabTarsbl:
npeaMeTHbIE:

- c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHKE KaK YaCTH MUPOBOHN KYyJIbTYpPbI

U MECTe MaTeMaTHMKU B COBPEMCHHOM IIMBWJIM3AlMM, CIIOCO0aX OIMCaHMUS

SIBJICHUM p€ajlbHOT0 MHpPAa HA MATCMATUYICCKOM S3BIKC,

- C(l)OpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MAaTCMAaTHYCCKUX ITOHATHUAX Kak
BaXXHEHUIITUX MaTEeMaTHUYECKHUX MOJCIIAX, IO3BOJIAIOMIUX OIIMChIBATL M HM3YyYaTb
Pa3HBbIC IIPOOCCChI M ABJCHHUA, IMOHHUMAHHUC BO3MOXHOCTH AKCHOMATHYCCKOI'O

IMOCTPOCHUA MAaTCMATHICCKHUX TGOprI;

MeETalnpeaIMETHLIC:

- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HEIU ACATCIBHOCTHU M COCTABJISATH ILJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATh ACATCIBHOCTDL, HCIIOJIb30BATb BCC BO3MOJKHBIC PCCYPCHI OJIA
JOCTHXKCHHS IIO0CTAaBJICHHBIX ueneﬁ H pcan3allMi IIJIaHOB ACATCIIbHOCTH,

BBIOMPATH YCTENIHBIE CTPATETUU B PA3TUYHBIX CUTYAIIMSIX;

JINYHOCTHBIE:
- c(hOpMUPOBAHHOCTh TPEJICTABIIEHUNA O MAaTEMaTHKE KAaK YHUBEPCAJIHLHOM S3BIKE;
HayKH, CpEJICTBE MOJCIMPOBAHMS SIBICHUM M MPOLIECCOB, HUIESIX U METOJax

MaTEMAaTHKH;

Buasbl nesiTe IbHOCTH:

[TocTpoenue u urenne rpadukoB Gyukiuii. Mccnenosanne Gyukiuu. [locrpoenue u
yreHue rpadukoB pynkuuid. CoctaBienue BUAOB QyHKUINN IO JAHHOMY YCJIOBUIO,
pelIeHre 3a7a49 Ha OKCTPEMYM.

Kpurepuu oueHuBanus:



1.  oOlIeHKa «OTJIUYHO» BBHICTABISETCS OOydaromemycsi 3a paloTy, BBIIIOJHEHHYIO
0e30mu00YHO, B TOJHOM O0BEME C Y4YETOM pAlMOHAIBHOCTH BBIOPAHHBIX

PCUICHUU,

2. OIIEHKA «XOpOIIIO» BBICTABISETCA 00yUaromemMycsi 3a padoTy, BHIIOJHEHHYIO B

ITOJTHOM 00BEME C HCOOYCTaMU,

3. OOCHKAa «YHOOBJICTBOPUTCIBbHO» BBICTABJLICTCA 06yqa}0meMyc;1 3a pa60Ty,
BBIIIOJJTHCHHYIO B HC ITOJIHOM o0BeMe (HC meHee 50% IMPpaBHUJIBHO BLITIOJIHCHHBIX

3a/laHuid 0T o0uIero ooreMa padboThl);

- OLIEHKa «HEY/JOBJIETBOPUTEIIBHO» BBICTABIIAECTCS OOydYaromeMycsi 3a padory,
BBITIOJTHEHHYIO B HE MOJIHOM 00beme (MeHee 50% npaBUIIbHO BHITTOJTHEHHBIX 3aJaHUN

oT 00111eT0 0OBEMa paboTHI).

Xoxa padoThI:

I/ICCJIGILOBEITB Ha YCTHOCTD (bYHKHI/II/II

1) y=5x 2) y=— 3) f(x)=x*—x2+1; 4) y=x+= 5) f(x) = |x|; 6) y =

X

(x3—7x; 7))y = V2x2% + 6x; 8)y:xfll+ﬁ; 9) y= ; 10) f(x) = x2 — |1 —x];

x2+1’
1) f0) = 25 12) f00) = 225 19 foy = [ e 7
Uccnenyiite GyHKIIMM HA MOHOTOHHOCTb:
1w y=2x -3 y=2 -
2 ﬁa)y=x2-;-2x+1,x>—1; B)y=—x2+6x—-12, x > 3;
6)y=x41_2,x<—2; r)y=x_+5,x>—5.
Uccnenyiite GyHKIIMHM HA OTPAaHUYEHHOCTb:
1. a)y==x%-8x + 1; B) y = —2x% — 6x + 15;
6)y=2xx_4,x>0; r)y=f;__2;,x<1.
2 a) y = V-x% + 4x ~ 5; B)y=+—2x2 + 8x + 9;

x2 —4x+1 5
6) y = "5 DY =\ 5



ITocTpouTs rpad®MK M BEISICHUTL, SABJISETCH JIM OIPAHUUYEHHOI

byHKIUSA:

1) y={

2x—-x% mpu x<1,
2—x nipu x>1;

Jlan rtpaduk ¢yakmun y = f(x). Onpemenure 1o rpaduKy:

x2+2x+2 opu x<1,
Vx mpu x>1.

a) MPOMEXYTKH

MOHOTOHHOCTH; 0) HyJIM (PYHKIIUM; B) MPOMEXKYTKH 3HAKOIIOCTOSHCTBA; I') CHMMETPHIO

rpaduxka.

Han rpaduk ¢pyukiuu f. Onpenenute no rpaduxy: TIpOMeKyTKH MOHOTOHHOCTH U

TOYKH 3KCTpEMyMa

IMPAKTUYECKAS PABOTA Ne 18

ITocTpoenue rpaduka creneHHOM PyHKIMM.

Henanb: HAyuynuTHCS CTPOUTH rpadvK CTETIEHHON (QYHKIINH

Pesyabrarsl:

NMPpEIAMETHDBIC:

- c¢(hopMHPOBAHHOCTH  IPEJCTABICHUI

MaTCMaTH4YCCKHUX IIOHATHUAX

KakK

BaXXHCHUIIIMX MaTEeMaTUYCCKHUX MOJCIIAX, MO3BOJIIOMIUMX OIIMChIBATL M HM3YYaTb



Pa3sHbIC HIPOLECCChI MW ABJICHHA, INOHHMMAHHWC BO3MOXHOCTHU AKCHOMATHYCCKOI'O

IMOCTPOCHUA MATCMATUYCCKHUX Teopnﬁ;

- BJIaACHUC CTaHAApPTHBIMU IIPpUEMaMH PCIICHUA CTCIICHHBIX ypaBHCHI/Iﬁ u

HEPaBEHCTB;

MeETanpeaMEeTHLbIC:

- YMCHHC CaMOCTOATCIBHO OIIPCACIIATL HCIHU ACATCIBHOCTH WM COCTABJIATH IIIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHCCTBIIATD, KOHTPOJIMPOBATDH )41
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATh BCC BO3MOJKHBIC PCECYPCHI JIA
JOCTHIKCHHA II0CTABJICHHBIX ueneﬁ n pcajn3allii IUIAHOB JOCATCIIBHOCTHU,

BBIOMPATH YCIEUIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

JIMYHOCTHBIE:
- c(hOpPMUPOBAHHOCTh MPEJICTABICHUN O MAaTEMaTUKE KAaK YHUBEPCAJIBbHOM S3BIKE;
HayKH, CpPEICTBE MOJECIHUPOBAHMS SBICHUM M IPOLIECCOB, HIEIX U METOIAX

MAaTCMAaTHKH,

- pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KEHUS,
ANTOPUTMHYECKOW  KYJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS Ha  YPOBHE,
HeoOXonuMoM i Oyaymied  npodecCUOHAIBHOW — JEATeNbHOCTH, IS

IIPOJIOHKEHUS 00pa30BaHM M CaMOOOpa30BaHuUS;

Bujambl nesiTeJ IbHOCTH:

Brruucnenue 3naueHuit GyHKIMNA 1O 3HAYEHUIO apryMeHTa. OnpeneneHne moJIoKeHUs

TOYKHM Ha rpaduke Mo ee KoopauHaTaM U Hao0opoT. Mcnosib30BaHue CBOUCTB (QyHKUIUN

JUTsI CpaBHEHMs 3HaYeHu# cteneHeil. [loctpoenne rpadmkoB CTENEHHBIX (PYHKITUI.

Kpurepuu onenuBanus:

1. OLICHKA «OTJIMYHO» BBICTABIIAETCS oOOydaronmiemycsi 3a paloTy, BBIIOJIHEHHYIO
0e30mmnO04YHO, B TOJHOM O0BEME C YYETOM pAIlMOHAIBLHOCTH BBIOPAHHBIX

pELICHUN;

2. OIICHKA «XOPOIIIO» BBICTABIISETCS 00yUaromeMycsi 3a paloTy, BHIMOJIHEHHYIO B

ITOJTHOM 00BbEME ¢ HEAOUCTaAMU,



3. OIICHKA «YJOBJICTBOPUTEIBHO» BBICTABIACTCS OOydJaromeMycss 3a pabory,
BBITIOJIHEHHYIO B HE MOJHOM 00beMe (He MeHee 50% MpaBUIBLHO BBITTOJTHEHHBIX

3a1aHUM OT 00I1Iero o0beMa paboThl);

- OLIEHKAa «HEYJOBJETBOPUTEIBHO» BBICTABIIsAETCS oOyvaromeMmycss 3a padory,
BBIINIOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 50% IpaBHIIbHO BBIIIOJHEHHBIX 3aJaHUN

oT o01m1ero oobema paboThl).

Xoa padoThI:

Hatitu o6macte onpeiesieHus: CTENEHHOW (PYHKITUH:

1

2
Dy=vx+2;, 2)y=vV5-2x 3)y=-2x3 4)y=3(x—-1)*

)

[TocTpouTs rpaduku GyHKIIMIA:

N| =

Dy=x% 2)y=x% 3Ny=x% 4y=x

H3z06pasuTs cxemaTHueckH rpapuk GyHKUMHM H yKasaTh eé 06-
JIACTh OTNpe/IeJIeHHA H MHOXKECTBO 3HAYCeHHUH; BLISCHUTH, ABJIAET-
ca JM PYHKIHS OrpaHUYeHHOH cBepxy (CHM3Y):

1) y=x5% 2) y=x% 3) y=xT;
4) y=x% 5) y=x"% 6) y=x°.

Haitrn HaunbGosbinee W HaUMMeHbIIee 3HaYeHuA (PYHKIOUH Ha 3a-
AAHHOM OTpe3Ke:

1) y=x' xe[-1;2]; 2) y=x", xe[-2; 3];
3) y=x", x €[-8; -1]; 4) y=x2, x e[1; 4]
ITocTpoiiTe n cpaBHUTe rpadpuKu GYHKIHUHI:
1 : 1
a)y=Yx m y=a15; 6)y="\/; u y=x4,
5
2

HN3BecTHO, uTO f(X) = x2. BuluncaHTE:

D@ (5 w0 v A0,

colro

MN3BecTHO, uTO f(x) = x °. Bblumciaure:

2) f(1); 6 f8);  ®) f[%]; ) £(0).



CpaBHUTH 3HAYEHHUS BBLIPAYKCHHN:

1) 3,1" u 4,37;

3) 0,3% u 0,25

\ -2 -2

o (3) = (8)"
9 10

7) (443)7 u (3J4)7%;

Q
2) (19

11 )
4) 2,52

.
6) (‘-‘1
15 )

3
u (12
11

V.
"

n 2,6%

o

15
16

8) (2¥6) u (6 V2)5.

[TocTpotiTe rpadukn GHyHKITHIA:
Dy=2Jx; D y="Ad-x;3)y=-x"+2;

Pemmure rpaduueckn ypaBHeHHUe:
1 1

a) x2 =6 - x; B) x4 = x3;
3 1 2
6)x2=—2; r) x3 = x — 4.
x
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IHocTpoenue rpaduka noxkazareJbHON QyHKIMH.
Heanb: HayuynuThCa CTPOUTH rpavK NOKa3aTeIbHON PYHKIUY.
PesyabTarhi:
npeaMeTHbIE:

- cGOPMHUPOBAHHOCTh  MPEACTABIECHUH O MaTEeMaTHUYECKUX TOHATUAX  Kak
BXKHEHIIMX MaT€MAaTHYECKUX MOJEISAX, MMO3BOJSIIOIIMX OIMCHIBATH U U3y4aTh
pa3Hble MPOLECChl W SBJICHUS; NMOHUMAHUE BO3MOXHOCTU aKCHOMATUYECKOTO

IMOCTPOCHUA MAaTCMATHICCKHUX TeOpHﬁ;

- BJIaACHUC CTAaHAAPTHBIMHU IMPHCMaMH PCHICHUA IMOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ u

HEPaBEHCTB;

MeETalpeaIMETHLIC:
- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HCIIN ACATCIBHOCTH WM COCTABJIATH ITJIAHBI

ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATDH u

KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIL30BATh BCC BO3MOKHBIC PECYPCHI JIA



JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ H pCain3allii IIJIAHOB ACATCIIbBHOCTU,

BBIOMpATh YCHEIIHBIE CTPATETUN B PA3IUYHBIX CUTYAIHUX;

JINYHOCTHBIE:
- c(OPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTeMaTHKE KaK YHHUBEPCAIbHOM SI3BIKE;
HAyKH, CPEICTBE MOJEIHUPOBAHUS SBICHUM M IPOLIECCOB, HUIEIX U METOJax

MaTEMAaTHKH;

- Pa3BUTHE  JIOTMYECKOTO  MBIIIJIEHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
AITOPUTMUYECKON  KYJIBTYpbl, KPUTUYHOCTH  MBIIUICHUST Ha  YPOBHE,
HEoOXoauMoM Uil Oyaymied  mpodeCCHOHAIBHOM — JeATEeNbHOCTH, IS

MPOIOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaAHMS;

Bujambl aesiTeJIbHOCTH

Boeluucnenue 3HaueHuil GyHKUUNA MO 3HAYEHUIO apryMeHTa. OnpeneneHue noJIoKeHUs

TOYKM Ha rpaduke MO ee KoopauHaTaM U HaoOopoT. Iloctpoenue rpadukoB

MOKa3aTeNIbHBIX (PYHKIUN. PereHne moka3aTeabHbIX ypaBHEHUH M HEPABEHCTB I10

M3BECTHBIM AJITOPUTMAM.

Kpurepuu onennBanus:

1. OIIEHKA «OTJIMYHO» BBICTABIISIETCS OOydYaromeMycs 3a padoTy, BBINOJHEHHYIO
0e30mMn004YHO, B TOJHOM O0BEME C YYETOM paIMOHAIILHOCTH BBIOPAHHBIX

pELICHUN;

2. OIICHKA «XOPOIIIO» BBICTABIISETCS O00yUaromeMycsi 3a paloTy, BHIMOJHEHHYIO B

IIOJITHOM 00BEME C HEJIOUCTaMH;

3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABIAECTCS OOywaromeMycss 3a padorty,
BBINIOJIHEHHYIO B HE MOJIHOM 00beMe (He MeHee 50% mpaBuiIbHO BBINOJHEHHBIX

3alaHuii OT o01Iero oobeMa padboThl);

- OICHKa «HEYJIOBJICTBOPHUTEIHLHO» BBICTABIsIETCS oOydaromeMycss 3a padory,
BBITIOJIHEHHYIO B HE TIOJTHOM o0beMe (MeHee 50% mpaBUIILHO BBITIOJTHEHHBIX 3a7aHUMN

oT 001Iero oorema paboThl).



Xon pa0doThI:

Cpenu zamaHHBIX QYVHKIIHI YVKa>XHUTE T€, KOTOPLIE ABJIAIOTCH
NOKA3ATEJAbLHBIMH:

3 5

a) y = 3%; 6) y=x; B) Y = x3; r)y=(\/3)x.
HalignTe 3HAYEHHWEe aAapPryMeHTa X, IPHU KOTOPOM (PYHKIIHUA
y = 2¥ npuHHEMaeT 3aJaHHOE 3HAYEHHE:

a) 16; 6) 82; B) 71;; r) 321\/5.

HaiinnTe 3HaAYeHHe ApryMeHTAa X, NIPH KOTOpoM (PYVHKILHA
x
y =(3) OpHHAMAET 3aJaHHOEe 3HAYeHHe:

1 . . 1.
a) 3= 6) 125; B) 2575 r) 625 ./5.

Haiitu o65acTh onpeiesieHust NoKa3aTesIbHON (QYHKIIUH:

Dy=v2-8 2)y=

2?6_8’ 3)y:9X_3X+1'
OnpeHeJmTe XapaKTCp MOHOTOHHOCTH MoKa3aTeIbHOU (bYHKIII/II/I, SaﬂaHHOﬁ Ha

BCEU UYMCJIOBOU OCH:
x+l ¥
l. D y=5"3 2)_;;_—._[1} -3y = (IJ 2\
; , ===l y=2.1%2]|.
3 )y 5 Jy=2 =3

1-»

Dy=3%2)y=-25%3)y=42-x 4)y:(.2]

*  TlocTtpouth

rpaguku QyHKIMA:
X

1 1
Dy=2% 2y=(3); Ny=3% Hy=3

2
IlocTpoiTe rpadnk GyHKIIUHU:
a)y =2+ 1; B)y=4"-1;
ov=(5) -2 By = (0,1 +2.
a)y=5""" B) y =377

6) y = (%)H; r)y= (% ]ﬁo,s-



CxemaTuuno uszobpasure rpaQUK IMOKA3aTEJIbHOM QPYHKIIUHU:
x 1 I' _ x _ 1 ¥
ay= W2 ou=(1]s ®y= () r)y—[Té].

1 , ecom x < 0,
Hana pyaxuusa y = f(x), rae f(x) = (2)
\/_.x_:+1,ec.111«1x>0.
a) Beruucaure f(—95); f(—2,5); f(0); f(4); f(1,69);
6) nocrpoiiTe rpaduk byHKIIHHN Y = f(x);
B) mpouHuTaitTe rpa@uK GYHKIITHNH.

HaiinuTe o06siacTh 3HAUEHUH QYHKIIHH:
x,
- 7 ?

a)y =3-2% B)y =

olk  polm

oy=14-(}); Dy =

CpasHure uncia; 1) 3%00 i1 4300 2) 4500 y; 5400 3) 3/24 ; 3/5: 4) /10 u V3

IMPAKTUYECKAS PABOTA Ne 20

IHocTpoenne rpadguka jorapupmudeckoin pyHKkumnu.

Hean: HayunuThCA CTPOUTH rpaduk JorapupMuueckon QyHKIIUH.
PesyabTarsi:

npeaMeTHbIE:

- chopMHPOBAHHOCTH  MPEJCTABICHUH O  MaTeMaTHYECKHUX

INOHATHUAX

KakK

BaXHEHIIIMX MaTeMaTHYECKUX MOJCIIAX, MO3BOJIAIOMIUMX OIIMChIBATL M M3Y4YaTb

pa3HbIC TPOLHECCHI MW ABJICHHA, IMOHHMMAHHUC BO3MOXHOCTH AKCHOMATHYCCKOI'O

IMOCTPOCHUA MAaTCMATHICCKHUX TeOpHﬁ;

MeETaNnpeaAMETHLIC:

- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HEIN ACATCIBHOCTH W COCTABJIATH IIJIAHBI

ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATDH

n

KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIBL30BATh BCC BO3MOKHBIC PCECYPCHI JIA



JOCTHXKCHHA ITIO0CTABJICHHBIX ueﬂeﬁ H pCain3allii IIJIAHOB ACATCIIbBHOCTU,

BBIOMpATh YCHEIIHBIE CTPATETUN B PA3IUYHBIX CUTYAIUIX;

JINYHOCTHBIE:
- c(OPMUPOBAHHOCTh MPEJCTABICHUNA O MAaTeMaTHKE KaK YHHUBEPCAIbHOM SI3BIKE;
HAyKH, CPEICTBE MOJEIHUPOBAHMS SBICHUM M IPOLIECCOB, HIEIX U METOHAxX

MaTEMAaTHKH;

- Pa3BUTHE  JIOTMYECKOTO  MBIIIJIEHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
AITOPUTMUYECKON  KYJIBTYpbl, KPUTUYHOCTH  MBIIUICHUS Ha  YPOBHE,
HEoOXoauMoM Uil Oyaymied  mpodeCCHOHAIBHOM — JeATEeNbHOCTH, IS

MPOIOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaAHMS;

Bujambl aessTeJ IbHOCTH:

Brruucnenne 3HaueHuid (yHKIUMNA 1O 3HAYeHUIO aprymeHTta. OrnpeneneHue
MOJIOKEHUSI TOYKU Ha rpaduke IO ee KoopauHaTtaM M Haobopot. Mcmosb3zoBaHue
CBOMCTB (yHKIMI JUisi cpaBHEHMs] 3HadyeHuil jorapupmoB. Iloctpoenue rpadukos
norapupmMuuecknx (QpyHkiuil. Pemenue norapu@Muyeckux ypaBHEHH M HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAaM.

Kpurepuu onenuBanus:
1. OIICHKA «OTJIMYHO» BBICTABIISICTCS OOydJaromeMycs 3a paboTy, BBIOJHEHHYIO
06e30mmn004YHO, B TOJHOM O0BEME C YYETOM paIMOHAILHOCTH BBIOPAHHBIX

pELIeHMI;

2. OLICHKA «XOpOIIO» BBICTABISIETCS O0yyarolmeMycsi 3a paboTy, BHIIOJHEHHYIO B

ITOJITHOM 00BEME C HEJI0UCTaMH;

3. OLICHKAa «YJOBJIETBOPUTEIBHO» BBICTABIIIETCA oOOydaromemycs  3a paboty,
BBIINIOJIHEHHYIO B HE TIOJHOM 00beMe (He MeHee 50% IpaBUIBHO BBIIOJHEHHBIX

3a1aHui OT 00IIero o0beMa padoThI);

- OIICHKa «HEYJOBICTBOPUTEIIBHO» BBICTABIACTCS OOydJaromeMycsi 3a padory,
BBITIOJIHEHHYIO B HE TIOJIHOM o0beMe (MeHee 50% MpaBUIIbHO BBITOTHEHHBIX 3aJaHUMN

oT 00111eT0 0ObemMa paboThl).



Xon pa0doThI:

HaiiguTe 3HaYeHne JjorapudmMudecKoii PyHKIuUHN y = log, x B
VKa3aHHBIX TOYKaX:

1 1 1
a) x, =4, x, =8, x5 =16; B)x1=§,x2=3—2,x3=m;
2 4
6)x1=ﬁ,x2=—ﬁ; r) x, = /32, x, = 16/128.
ITocTpoiiTe (cxemMaTH4HO) rpadUK GYHKIINH:
a) y = log; x; B) y = 1g x;
6) y = log, x; r) y = log, , x.
[TocTpoiiTe rpaduku GHyHKIIMIA:
1. a) y =2 + logg x; B) y = -3 + log, x;
6) y=-1+ log, x; r) y = 0,5 + log,, x.
2 a) y = 3 log, x; B) y = 5 log; x;
1
6) y= 2log, x; r)y = 3 logys x.
3
a) y =—2 log, x; B) y = — 0,3 log, x;
3. - 4 1 A ) -
a) y = log, (x + 4); B) y = log, (x — 1)
6) y = log,(x - 3); r) y = logg 5 (x + 5).
5



CpaBHHuTE YHcCIa:

a) log, 7 u log, 23; B) logy V15 u log, 13;
6) log, 0,8 u log, 1; r) logL% u log, %
3 3 12 12

CpaBHHUTE C eZMHHIICH YHCJIO:

a) log; 41; 6) log,; 0,1; B) log, 2,6; 1) log; 0,4.
7

PacnoJso)xuTe 4yHMcia B MOPAAKE BO3PACTAHMA:
a) log, 0,7; log, 2,6; log, 0,1; log, 3 ; log, 3,7;

1 2
6) log, 3 17; log, ;3 2,7; logo,aﬁ; log, ; 3; log, 5 3-

CpaBHuUTE 4HCja:

a) log;4 n 3/9; B) log, 5 n 3/7;
6) log,;3 u sin 3; r) lg 0,2 u cos 0,2.
Haiigute obaacth onpenesneHusa pyHKIUA:
a) y = log, (4x — 1); B) y = log, (8x + 9);
0) y= log, (7 - 2x); r) y = log,; (2= 3x).
9

PemnTe rpadpuyecKkn HepaBEHCTBO:
a) log, x> —x + 1; B) logyg x<-x + 1;
6) log; x> 4x — 4; r) log, x< 2x — 2.

7 3

INPAKTHYECKASA PABOTA Ne 21

IIpeoOpa3zoBanue rpadukoB: nmapasie/ibHbIN MEPEHOC, CAMMETPHS, PACTSKEHHE U
c)KaTue BAO0JIb 0Cell KOOPpAMHAT.
Heab: HayunuThbcs mpeoOpazoBbiBaTh rpaduku (QYHKIUNA € MOMOIIBI0 MapaJlIeIbHOIO
MEepeHOca, CAMMETPHH, PACTSHKEHUS U CKATHS BAOJb OCE KOOPAUHAT.
PesyabTarsbi:
npeaMeTHbIE:
- ¢OPMUPOBAHHOCTh  TPEACTABICHUM O MAaTeMAaTHYEeCKUX TMOHATHUAX  Kak
BOKHEUIIMX MAaTEeMaTHYECKUX MOJIENSAX, MO3BOJISIONIMX OMUCHIBATH U U3y4daTh
pa3Hble MPOUECCHl W SIBJICHUS; MOHMMAHUE BO3MOXXHOCTH AaKCHOMAaTHYECKOTO

IIOCTPOCHUA MATCMATUICCKUX TeOpHﬁ;



MeETaAllpeAMETHBIC:

- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HCIN ACATCIBHOCTH M COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIILHO OCYHICCTBJIAITD, KOHTPOJHUPOBATb 151
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATh BCC BO3MOJKHBIC PCECYPCHI JIA
JOCTHIKCHHA II0CTABJICHHBIX HGJ’IGIZ n pcajm3allui IINIAHOB JCATCIIBHOCTH,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUHN B PA3JIMYHBIX CUTYAIIUAX

JINYHOCTHBIE:
- c(OpPMUPOBAHHOCTH MPEJCTABICHUNA O MAaTeMaTHKE KaK YHHUBEPCAIbHOM SI3BIKE;
HayKH, CpPEICTBE MOJEIMPOBAHMS SBJICHHM WM INPOLECCOB, HIEIX U METOIAX

MAaTCMAaTHKH,

- pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpPAKEHUS,
QITOPUTMUYECKOM  KYJBTYpbl, KPUTHYHOCTH  MBIIUICHUS HA  YPOBHE,
HeoOXonuMoM  Juisi  Oyaymied  npodeCCHOHAIBbHOW — JEATeNIbHOCTH, IS

IMPOJOJIZKCHHUA 06p330BaHI/IH )51 CaMOO6pa3OBaHI/IH;

Buabl nesiTeIbHOCTH:

Boluucnenne 3HadeHuii (yHKIMM 10 3Ha4YeHHIO apryMmenTta. OrpejeneHue
MOJIOKEHUSI TOYKM Ha Tpaduke 1O ee KOOpAWHATaM W HaoOOpoT. BeimomHeHue
npeoOpa3oBaHus rpa@uKkoB
Kpurepuu oueHuBaHus:

1. OIIEHKA «OTJIMYHO» BBICTABIISIETCS OOydYaromeMycs 3a padoTy, BBINOJHEHHYIO
06e30mMn004YHO, B TOJHOM O0BEME C YYETOM paIlMOHAILHOCTH BBIOPAHHBIX

pELIeHMI;

2. OIICHKA «XOPOIIIO» BBICTABIISIETCS O00yUaromeMycsi 3a paloTy, BHIMOJHEHHYIO B

ITOJTHOM 00BbEME ¢ HEAOUCTaAMU,

3. OLICHKAa «YJOBJIETBOPUTEIBHO» BBICTABIACTCA oOOywaroumiemycs 3a paloTy,
BBITIOJIHEHHYIO B HE MOJIHOM o0beMe (He MeHee 50% MpaBUIBLHO BBHITIOIHEHHBIX

3a1aHUl OT 00IIero o0ObeMa padoThI);



- OIICHKa «HEYJOBICTBOPUTEIIBHO» BBICTABIACTCS OOydJaromeMycsi 3a padory,
BBITIOJITHEHHYIO B HE TIOJTHOM o0beMe (MeHee 50% mpaBUILHO BBITTOJTHEHHBIX 3aJaHUIN

OT 00111er0 00BheMa padoThI).

Xoa pab6oThi:

3amauya 1. Mcnonws3ys mnpeoOpa3oBaHus TpaduKoB, OJIHOM W TOW K€ CcHucTeMe

o]

KOOPAMHAT OCTPONTE rpaduKu PYHKITHMN:
1) =%,
2) ¥ =%,
1
3)y=§x;
4y y=21,
5) y=2 |x|+3;

6) Y= |2|x|+3|1

3amaua 2. Mcnonws3ys mnpeoOpa3oBaHus TpaduKoB, OIHOM M TOH K€ CHCTEME

o]

KOOPJIMHAT MOCTpOTE Tpaduku HyHKIIHIA:
1)r=7"

2) ¥= 43,

3y »=(x-27 43,

2

2) y= ‘I':x—Ej +3‘;
2

5) y= —‘[x—?) +3‘ :
3agaua 3. Mcnonb3yss mnpeoOpazoBaHusi rpadukoB, B OJHOM W TOW JKE€ CHUCTEME
KOOpPJIMHAT MOCTpOMTE Tpaduku HyHKIIHIA:
1) =z,
2) y=2 '\'E :

y=2 X
3) ;

Led | —



1
y=2  J=1x+1)-2
5) =,

3amaua 4. VMcnons3ys mpeoOpa3oBaHUs TpapuKOB, B OJHONM W TOM XKE CHCTEME
KOOPJMHAT MOCTPOITE rpapuKu PyHKIIHIA:

1) x;

1
2) I x+2;

= -3
3) x+2
4)y=x+2_%;

1

5) 7 x+2_3 +5.
3amanue 5.

Hcnoabsya rpadur dyHKIIMM Yy = f(x), 1300parKeHHbIN Ha pHC.
nmocTpoiite rpaduk QPyHKITUN:

a) y = f(—x); B) y = —f(—x);
6) y = —f(x); ry=[flx-1)+ 2.
77
4 /r
A 1\ )4
TN,
-6 -2\ 0] 1 4 ad
/ NC e
—2

_.a
3amaya 6. BeigenuTh B KBaApaTHOM TpexuwicHe + =7 +dx+6

nocTpoiTe rpaduk GyHKIIUU, UCTIONIB3YsI MPaBHIIa TPeoOpa30BaHMUs.

MOJIHBIM  KBAJIpar,

y=—
3agaua 7. [IpeobOpa3zyiite GyHKIHIO x=1_ mocrpoiite ee rpaQuK, HCIOIL3Ys

npaBujia mMpeoopa3oBaHUsl.



3ananue 8. Jlan rpaduk pynkuun y = f(x). [loctpoiite rpaduk pynkuuu y = g(X) npu
YKa3aHHBIX .

1) g(x) = f(-x); 2) glx) = -f{x): 3) g(x) = f(x) - 2; 4) g(x) = flx + 1);
2) g(x) = f(2x); 6) g(x) = 5f(x).

INPAKTUYECKAS PABOTA Ne22
Pelrenune panMoHaJIbHBIX YPABHEHUH U HEPABECHCTB
e paboThl: HAYYUTHCS PEIIATH PAIIMOHAIBHBIC YPABHEHUSI U HEPABEHCTBA
PesyabTarhi:
Memanpeomemuule:
BJIQJICHUEC HaBbIKAMHU [103HABATEJIbHOW, Y4EOHO-HCCIIENOBATEIbCKOM U TMPOEKTHOU
JeSTeIbHOCTH, HAaBbIKAMU pa3pelieHusi MpoOjeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIICHUs MPAaKTUYECKUX 3a/ad, MPUMEHECHHIO
Pa3TUYHBIX METOJIOB TO3HAHUS;
npeomemHuuwle:
BJIQJICHUE CTAHIAPTHHIMU TIPHEMAaMH PEIICHHS PAIlMOHAIBHBIX M HPPANMOHAIBHBIX,
MOKa3aTeNIbHBIX, CTEMEHHbIX, TPUTOHOMETPUUYECKHX YpPABHEHUH M HEPABEHCTB, HUX
CHUCTEM; UCTIOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MIPOTpaMM, B TOM YHUCJIE JIJIsl IOUCKA
MyTH PEIICHUs U WUTIOCTPALIMU PEIICHUs YPaBHEHUN U HEPABEHCTB;
Buowvt oeamenvnocmu: VIzyyenue TeopuM PaBHOCWIBHOCTH YpPaBHEHHM U €€
npuMeHeHus. [loBTopeHWe 3amucH pelieHHs CTaHAApTHBIX ypaBHCHUH, IMPUEMOB
nmpeoOpa3oBaHUs YpaBHEHWW 11 CBEJEHHWS K CTaHAApPTHOMY YPaBHEHHIO.

O3HakoMJIeHHE C OOIIMMHU BOMPOCAMH PEIICHUSI HEPABEHCTB U UCIIOJIb30BaHUE CBOMCTB



1 TpapukoB (PYHKIMK TPU PEIICHHWH HEPABEHCTB. PelieHne HEPaBEHCTB M CUCTEM
HEPaBEHCTB C MMPUMEHEHUEM PA3JTUIHBIX CIIOCOOOB.

Kpurepuu onneHuBaHmsi:
l.011eHKa «OTIUYHOY» BBICTABISICTCS OOydaromeMycs 3a 0€30MHMO0YHO BBITIOJIHCHHBIE
3a/laHusl TIEPBOTO, BTOPOTO YPOBHS B TOJHOM OOBEME C YYETOM pPalMOHAIBHOCTH
BBIOpAHHBIX PEIICHU;
2.0lICHKAa «XOpOIIIO» BBICTABJISETCS OOydarmieMycsi 3a padOTy, BHIIIOJIHEHHYIO B
MOJIHOM 00BEME C HEJOUETaAMU;
3. OLIEHKa «YyJOBJICTBOPUTEIHHO» BBICTABISETCA OOy4YarOMIEMYCS 32 BBINOJHECHHbIC
3a/1aHus TIEPBOr0 YPOBHS B MIOJIHOM 00BEME;
4. OlLIEHKA «HEYJOBJIETBOPUTEIHHO» BBICTABISECTCA OOY4YalOIIEMYyCsl 3a BBITIOJIHEHHbIE

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xox padoThi:
| ypoBenn

TECT:

1) Pemuth ypaBHeHue: -1

B) 1, A) 0, B) Her pemtennii, I') Xe (— «; 1)u (1; o).
P tbat5 .

2) Pemmmthb ypaBHEHHE: x+1

A) Her pemienuit, b) - 1, B) - 5,I') - 1; - 5.

2z-3 S5-mw z+2
+ - -
3) Petuuth ypaBHeHue: -3 x-3  x-3

0.

A) - 2; B) Her pemennii, B) Xe (- o; 3)u (3; «©),I)x € R.

4) Peminth ypaBHeHuUe: ax = 1.

A) Eciim a = 0, To Xe R; ecnu a = 0,T0 HET pellICHUH,
b) Ecnu a = 0, To HeT peuienwnii; ecnma # 0, To x =1/a ,
B)Ecima=0, To xe R; ecnua # 0, To Xx =1/a

I') Het peuiennii.



2 ypoBeHb:

1 2 _ bx _ 8x°
3x+1 8x-1 9x*-1 1-9x°

PemuTs ypaBHeHHE

HaiiTu KOpHHM ypaBHEHHA:

1) 8 _4x-1_x+5
x-1 x+1 x% -1 ’

2) x+2 x(x-4) x-2 4(3+2x)
x-2 x?-4 x+2 4-x°

PemuTs HEepaBeHCTBO:

1) ¥®-8x2+2x-6>2x* - x? +4x - 2;

2) ¥®-3x-4x+12>-3x" + x* + 12x - 4.

4) Ilpu kakux a ypaBHeHHeax’ — 4x + a + 3 = OumeeT GoJjiee OJHOTO KOPHS?
A)-4<a<o,

B)0<ax<1,B)ae (-x; 0)u(0; v),N-4<a<0;0<a<l.

5) Ilpu xakux a ypaBHeHue(a — 2)x*+

+ (4 - 2a)x + 3 = OuMeEEeT €AMHCTBEHHOE pelICHUE?

A) 2,B)ae (- o; 2)u (2; ©),B) 5,T) - 4.

6)PemmTs ypaBHenue: | x? - 1|+ |a(x - 1) = 0.

2. OTBeThTE HA KOHTPOJIBHBIE BOMPOCHL: a) UTO 3HAYUT pemmuTh ypaBHeHue? 0) Urto
3HAQYUT PEIINTh HEPABEHCTBO?

3. OdopmuTte U caanTe OTYET MPETOIaBATEIIO.

INPAKTHYECKASA PABOTA Ne23
Penienne HepaBeHCTB METOI0M UHTEPBAJIOB.
Heab padoThI: HAYYUTHCS PEIATh HEPABEHCTBA METOAOM MHTEPBAJIOB.
Pe3yabTarthi:
Memanpeomemubple:
BJIQJICHUE HaBBIKAMHU II03HABATENbHOW pe(IEKCUH KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUM U MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHULL CBOETO
3HAHMS Y HE3HAHUs, HOBBIX IIO3HABATEIBHBIX 3aa4 U CPEACTB U1 UX JOCTHUKCHMUI;

npeomemmuuwie:



BJIQJICHUE CTaHJAPTHBIMU NpPUEMaMH PEIICHUS PALMOHAIBHBIX U HUPPAlMOHATBHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHHI M HEPABEHCTB, HX
CUCTEM; MCTOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MIPOrpaMM, B TOM YHUCIIE JJiI TTOUCKA
MyTU PEIICHUS U WIUTIOCTPALIUK PEIICHUS] YPABHECHUN U HEPABEHCTB;

Buowt oeamenvnocmu: O3nakomieHue ¢ oOIMMU BONPOCAMHU PEIICHUs] HEPABEHCTB U
UCIIOJIb30BAaHUE CBOMCTB W TrpadukoB (YHKIMIA MpU pElIeHUMH HEpaBEHCTB. PerieHue
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

Kpurepuu oneHuBaHusi:

l.011eHKa «OTIUYHO» BBICTABISICTCS OOydaromeMycs 3a 0e30IHMO0YHO BBITIOJIHCHHBIE
3aJlaHUsl TIEPBOTO, BTOPOTO YPOBHS B IOJHOM OO0BEME C YYETOM pallMOHAIBHOCTU
BBIOPAHHBIX PEIICHU;

2.0lICHKA «XOpOIIO» BBICTABISETCA OOydaromieMycsi 3a paboTy, BHIIIOJIHEHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;

3. OIIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIISIETCS OOY4YarOIIEMYyCsl 3a BBITIOJIHEHHbIE
3a/1aHus TIEPBOr0 YPOBHS B TIOJIHOM 00BEME;

4. OlLIEHKA «HEYJOBJIETBOPUTEIHHO» BBICTABISETCA OOY4YalOIIEMYCsl 3a BBITIOJIHEHHBIE

3a/1aHusl TIEPBOr0 YPOBHSA B HE MIOJIHOM 00BEME.

Xoa padoThI: | ypoBenn
| .3anummnTe anIropuT™M peIIeHUs] HEPABEHCTB METOIOM UHTEPBAJIOB:

1. Haiitu oOmacTs onpeneneHus QyHKIIAH.
2. Haiitu Hynu ¢pyHKUMU.

3. OrmeruTh Ha KOOpHHHaTHOﬁ HpHMOﬁ HHTCPBAJIbl, HAa KOTOPLIC 00acThb

orpeeneHus pa3ouBaeTcs HyJISIMHA (DyHKIINH.

4. OnpenenuTh 3HAaK (PYHKIMHM Ha KaXJOM MPOMEXYTKE (MHTEpBasie), IJsl 3TOTO

BBIOMpAEM YUCIIO U3 IAHHOTO MPOMEKYTKA U MOJICTaBISIEM B (DYHKLIHIO.
5. 3anucarb OTBET, YJIOBJIETBOPSIOIINN 3HAKy HEPABEHCTBA.

2.PemuTe HEpaBEeHCTBA METOJIOM MHTEPBAJIOB:



a) [x=1)[x+7]<0 . 5 (2x—5](x+3)20 .

B) x[3—x|(6+x|(x—-9)>0

3.Pemnre HEPaBEHCTBO, PA3JI0KUB €T0 JIEBYIO YACTh HA MHOKHUTENU:
a) X¥—16]lx+7)>0 . ) ¥—-25x<0 .

0) 4 X +4x—3<0 _

4. Haitnute o6sacth onpeneneHust QyHKIMN:

a) y="B—xx+8] . 5) y=Vx[x+s]2x—8]

5.P336epI/ITe AJIT'OPUTM pCHICHUSA pAIMOHAIIBHBIX HCPABCHCTB MCTOJOM MHTCPBAJIOB!

A= .o
3aMeTHM, 4TO paoruOHAJIBHBIC HepaBeHCTBaQ[X] JETKO CBOIATCA K PCIICHHIO

HEPaBEHCTB BBICOKMX CTEMEHEW. YMHOXHM 00€ dYacTH TaKoro HEpaBEeHCTBA Ha
Mmuorowred ¢ KOTOPBIi MOJIOKUTEIIEH pu BCEX Oy CTUMBIX
3HaueHusX x (T.k. @*=0) Torma 3HAK HMCXOJAHOIO HEPABEHCTBA HE MEHSAETCS, U

IIOJIy4aeM HEpaBeHCTBO Hx):2xIv0 '3KkBHBaIEHTHOE JAHHOMY HEPABEHCTBY.

B x| v {P‘I:x] Q=] w0,
Wrak: %*  sxkeuBanentHo cucreMe HepaseHcts (4¥#0  xoropas nanee perraercs

MCTOJO0M HMHTCPBAJIOB.

6.Pemmte HepaBeHCTBO:

x—8 Bx+2
=] =0
a) x+4 ;6) x+4 )

2 YypOBe€Hb.

1.Pemire HepaBEeHCTBO:

a) (x—1F(x—24)<0 .6) [x+7)(x—4f(x—21)>0 ;

B) (x—9F (x—2f(x+6f (x—1)=0

OtBerbTe Ha Bompockl: a) Kakoe Hy»XHO BBINMOJHUTH MpeoOpa3oBaHUE HEPABEHCTBA,
4yTO OBl IPUMEHSATH METO ] MHTEpBaIoB? 0) Kak pematorcs pamnroHanbHbIe HEPABEHCTBA

MeToJI0M HHTepBajioB? B) Kak MNpouCXOoOUT CMEHA 3HAKOB B KOPHAX Pa3IMYHOM

KPAaTHOCTH MPU PELICHUH HEPABEHCTB BBHICOKUX CTENEHEW METOJIOM UHTEPBAJIOB?



IMPAKTUYECKAS PABOTA Ne24
Pemienne uppanuoHaabHBIX YPABHEHUH U HEPABEHCTB
Ilesp padoThI: HAYYUTHCS PELIATh UPPALMOHAIBHBIE YPABHEHUS U HEPABEHCTBA;

PesyabTarnl:
Memanpeomemuule:
Bnanenue craHnapTHeIMM MpUEMaMU pEHICHUS PallMOHAIBHBIX M UPPALUOHATBHBIX,
MOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH M HEPABEHCTB, HUX
CUCTEM; HUCTOJb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTpaMM, B TOM YHUCIIE JIJIsl IOUCKA
MyTU PEICHUS U WIUTIOCTPALIMK PEIICHUS] YPAaBHEHU U HEPABEHCTB;
npeomemuuwle:
BIIQJICHUE HaBbIKAMH II03HABATEIBHOW, Yy4E€OHO-MCCIIENOBATEIBCKOH W TIPOCKTHOU
JESTETPHOCTH, HABBIKAMH Da3pelieHusi MpoOJeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/ad, MPUMEHECHHIO
Pa3JIMYHBIX METOA0B MO3HAHHS;
Buowl oeamenvnocmu: Penienue paiiuoHanbHbIX, UPPALMOHATIBHBIX, I0KA3aTENbHBIX U
TPUTOHOMETPUUECKUX ypaBHEHHM U cuctem. Mcmonp3oBaHuWe CBOMCTB U TpaduKoB
byHKUMIA 7151 penieHus ypaBHeHui. [loBTopeHrne 0CHOBHBIX IPUEMOB PEIICHUSI CUCTEM.
Peiienne ypaBHEHMIl ¢ NMPUMEHEHHEM BCEX MPUEMOB (Pa3JIOKEHUS HA MHOXKHUTEIH,
BBEJICHUSI HOBBIX HEU3BECTHBIX, IOJACTAHOBKHU, Trpadudyeckoro metoja). PemieHue
HEPaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IUYHbBIX CIIOCOOOB.

Kpurepuu onenuBanus:

1.01I€HKA «OTJIMYHO» BBICTABIISACTCS 00OyJaromeMycs 3a 6€301100YHO BBIMOJHEHHbBIC
3aJIaHUsI IEPBOT0, BTOPOTO YPOBHSI B IIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOPAHHBIX PEIICHU;
2.0IICHKA «XOPOIII0» BBICTABIISAETCS 00yUJaroIIeMycsi 3a paboTy, BHIOJHEHHYIO B
ITOJITHOM 00BEME C HEJ0UCTaMHU;
3. OIICHKA «YJIOBJIETBOPUTEIILHO)» BBICTABIISICTCS 00YUYaIOIIEMyCsl 32 BBIMIOJHECHHBIC
3aJIaHusI IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIHLHO» BBICTABISACTCS O0yJarONIEMYyCs 3a BBITTOJTHEHHBIS
3a/IaHUs TIEPBOT0 YPOBHS B HE TIOJIHOM 00BEME.

Xoa pabéoThi: 1 ypoBeHb.
3aoanue 1. cionb3ysl, N3y4eHHBIC METOBI PEIICHHS UPPAIlMOHAIBHBIX YPAaBHCHHM,
BBITIOJTHUTE CAMOCTOSITEIIBHYIO PadoTy:

Bapuanrt 1 Bapuant 2

Pemute HEpaBEHCTBO Pemute HEpaBEHCTBO



1V2x+1 > -3 x

2Nx+8 <x+2

2."\-"}( +8 > x+2
3Ax+2>vV4—x

3V2x—8 <f6x+13
Pemnts ypaBHEHUE

Pemnts ypaBHEHUE
4. V=2 x+6= 4

4 V2Zx+5 _\x+6=1

V¥ —26 =

S. 1

2 YPOBEHb:

Pemuthn VPaBHeHHe

1) VI-2x —J13+x = Jx+4;

I, . 4 — 8 . .
9) Vix11l V6-x=4vIo+2x. ) V25x*-14d=x; 4) x°=19x"-34.

Pewrth HepaBencrBo

) vx+2 % vd4- 2) V3+2x 2Vx 1
3) V2xr-5 <Vbhx + 4 4) V8x 2> x -2

3aIlaHI/I€ 2. 3anummuTe OTBETHI Ha CICAYIOIIHEC BOIIPOCHI:

1. Kakue ypaBHEeHMs 1 HEpABEHCTBA HAa3bIBAIOTCS UpparmoHanbHbiMu? [IpuBeauTe
TIpUMep.

2. KakuMu JO0mKHBI OBITh TIOJKOPEHHOE BBIPAKEHUE M 3HAUCHUS KOPHSI, €CITN
MoKa3aTesib KOPHs YeTHOE (HEUETHOE) YUCII0?

3. Ha ueM ocHOBaHBI METO/IBI PELICHHSI UPPAIIMOHAIBHBIX YPaBHEHUN?

4, Kaknre MeTO bl PEIICHHS UpPaAIlMOHAIBHBIX YPABHCHHIA CYIICCTBYIOT M B YEM OHU
3aKJIFOYArOTCH?

5. PaccMoTpuTe perieHus ypaBHEHU Ha TPUMEHEHHUE ITUX METOJIOB.
ITonckazka: YueOnuk M.U. bammvakos ctp.231. Halitu oTBET Ha BOIIpOC:

6)Kaxue GpopmyJibl 10JIe€3HO HOMHUTD MIPU PEIICHUU TPOCTEHIINX UPPALUOHAIBHBIX
ypaBHEHUI?

ITonckaszka: YueOnuk crp.243. HaiiTu u 3anmmcaTh KpaTko METOJI BO3BEICHUS
HEpPaBEHCTBA B KBaJIpar.

7. OopmuTe U cnaiiTe OTYET MPENOAABATEINIO.



HNPAKTHYECKASA PABOTA Ne25
Pemienune noxkazare/ibHbIX YPaBHEHUM
Hean paboThl: HAYYUTHCS PEIIATh MTOKa3aTeIbHbIE YPABHEHUS
Pesyabrartsi:
Memanpeomemnule:

Hcnonb30BaTh BCE BO3MOXHBIE PECYpPCHI JUIS JTOCTHMIKEHUS IMOCTABJICHHBIX LIEJEH U
peai3allii IUIAHOB JESTENIbHOCTH; BbIOMpaTh YCIIELIHbIE CTPATETMH B PA3IUYHBIX
CUTyalusX;

npeomemmnuwle:

BJIaJICHUE CTAHAAPTHBIMU NPUEMaMU PELICHUs PALMOHAIBHBIX U HppalMOHAIBHBIX,
ITI0KA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, HX
CUCTEM; HUCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHUCIE JJIS IIOUCKA
IIyTH PELIEHUS U WIUTIOCTPALIMK PEIICHNs] YPABHEHNN U HEPABEHCTB;

Buowvt odeamenvnocmu: PemeHue ypaBHEHHMU C IPUMEHEHHEM BCEX IPUEMOB
(pa3noxeHuss Ha MHOXHUTEIH, BBEACHUS HOBBIX HEHU3BECTHBIX, I0JICTAHOBKH,
rpauuecKkoro MeToja).

Kpurepuu onieHuBaHuA:

1.o11eHKa «OTJIIMYHO» BBICTABISIETCS 00ydaromeMycs 3a 0€301HUO0YHO BBIIIOJTHEHHbBIE
3aJJaHuUs IEPBOT0, BTOPOT'O YPOBHS B IIOJTHOM 00BEME C YUETOM PallMOHAILHOCTU
BBIOPAHHBIX PEUICHU;
2.01IEHKa «XOpOILI0» BBICTABIISAETCS OOyUaroUeMycs 3a paboTy, BHIITOJIHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OLIEHKA «YJIOBJIETBOPUTEIHLHOY BBHICTABIISIETCA 00YUAIOIIEMYCSl 3a BBITIOJIHEHHbIE
3aJlaHuUs IEPBOTO YPOBHSI B MIOJIHOM 00BEME;
4. oueHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIAETCS 00YUaIOIIEMYCS 32 BHIITOTHEHHbBIE
3aJlaHUs TIEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa padoThi: | ypoBenn

3amanue 1.
[Tepeuncnure crmocoObl peleHus TOKa3aTeIbHBIX YPaBHEHUN.
3amanwne 2. [loctpouts rpaduk GyHKINI 1 3aMKUcaTh KX CBONCTBA.

] I ]_ —I 1 I l —I
) o) &) o)
Bapuanrt-1. a) 2 0) 3 Bapuanrt-2. a) v 0) 8



3ananuel. Pazbepure perieHne Cleayronmx ypaBHEHUH:

1Y 1
1)4"+3+4":260;2)[2J [16J

2"+10_ 7
3) 4 2'-274)36*-2*18*=8* Y

Pemrenne:1) 47 +4%=260 = 4*(4>+ 1) = 260 =4 **65 = 260 (: 65) =4 *=4 =x=1

1 1 4x
2) [ZJ (2) =x?-5=4x= x*-4x-5=0=x,=5x,=-1
OtBer.X1=5,x,=-1
2*+10: 7 t+10 7

— =——,t#2=1t"+8t—-48=0
3 4 2¥ =2 x>0 = 4 t—2

=tHh=4ut=-12% O43 =2"=4=x =2 OrBer: x=2

4).36 X — 2*18 X = 8* 9*=> (4*Q) X — 2%(2*9) X = 8* OX = QX *(4X_ 2*2X.8) =0=
9" #0 torma 4~ 2*2X-8=02=t>0=1t>- 2t- 8=0=t=4 u

t=-2% O43 torga 2= 4=x =2 OtBer; x=2

3a,Z[aHI/I€4: Pemre camocTosTeIbHO YPaBHCHUA:

1 -1 _1
,6)(2? ¥

Bapuant-1. a) [2 2. B) 3" -4.3"+3=0
-+l 1 I _ +3 I _ =l _nr
r) 5457 5T =105 )3 57T =77 -3

5
1]’}"

BapuanT-2. a) (25" =1 6) (36)” =% ) (%]h _5-[%JI+E= 0

rel , 421 431 _ Br  g3a _oda Ix
F)4 +47 -4 —SZ'H)Z +77 =7 +11-2

2 YPOBEHb:
5. Pemnth cucreMy ypaBHEHHI.

{Zr—.v =1, {rﬂr =1
Bapuant-1. a) 5T =25. Bapuanr-2. a) 277 =8

KoHTpoabpHBIE BOITPOCHL:
1. Uto Ha3bIBaeTCs MOKa3aTeIbHON (DYHKIUEH?

2. Kakumu cBoiictBamu oHa oOiagaer?



3. Kak pacnonosxen rpaduk nokaszaTeiabHON GyHKITUHU?
4. Kakue ypaBHEHUSI Ha3bIBAIOTCS MTOKA3aTEILHBIMU?

OdopmuTe u ciaiiTe OTYET MPENOIaBATEINIO.

INPAKTUYECKAS PABOTA Ne26
Pelienune noka3arejibHbIX HEPABEHCTB.
e paboThl: HAYYUTHCS PEIIATh OKA3aTEIbHbIE HEPABEHCTRA.

PesyabTarsbl:
Memanpeomemmuwle:

BJIQ/ICHUE HAaBBIKAMU [103HABATEIBHOW pe(IeKCUH Kak OCO3HaHMsI COBEpUIAEMbIX
JNEUCTBUI U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHUS W HE3HAHMS, HOBBIX IO3HABATENBHBIX 337a4 M CPEACTB Uil UX JOCTHKCHUS,
npeomemmuvle:

BJIAJICHAE CTAHJAPTHBIMUA NIPUEMAMH DPEIICHUS PALNUOHAIBHBIX M HPPALMOHAJIBHBIX,
IIOKa3aTeJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUNM M HEPABEHCTB, HX
CUCTEM; MCIOJIB30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YHCJIE JUIS IIOMCKA
IIyTH PELIEHUS U WUTIOCTPALUY PEIICHNS YPABHEHNU U HEPABEHCTB;

Buowt oeamenvnocmu: O3nakomieHue ¢ oOIMMU BONPOCAMU PEIICHUS] HEPABEHCTB U
MCIIOJIb30BAaHNWE CBOMCTB U TpauKOB (PYHKIMI TpH pelieHUH HepaBeHCTB. PemieHue
HEPaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.
Kpurepuu oueHuBaHus:

1.01I€HKA «OTJIMYHO» BBICTABIIACTCS 00OyYaromeMycst 3a 0€301100YHO BIMOJHEHHbBIC
3aJlaHusl IEPBOT0, BTOPOTO YPOBHSI B MIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOPAHHBIX PEIICHU;
2.01ICHKA «XOPOIII0» BBICTABIISIETCA 00yUYaronieMycsi 3a paboTy, BHIMOJHEHHYIO B
MOJITHOM 00bEME C HEJIOUETAMH;
3. OlIEHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIISICTCSI 00YUYaAIOIIEMYCsl 32 BBIMIOJHECHHbBIC
3a/1aHus TIEPBOT0 YPOBHS B TIOJIHOM 00BEME;
4. o1ieHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOMIEMYCs 32 BHIITOTHECHHBIC
3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoa padorbi: | ypoBeHnb



1.3anmummTe cocoObl PENICHNs] W PEIINTE JJAHHBIE HEPABEHCTRA.
A. HepaBeHcTBa, cBOAsIIMECS K IpOCTEeINM. PermaroTcst mpuBeieHrneM 00enx yacTei

NP
HEPABEHCTBA K CTEIEHU C OJMHAKOBBIM OCHOBAHUEM a)2X2> 2%+, 6)[5] = [5]

b. HepaBenctBa, pernaembie ¢ TOMOIIBIO BEIHECEHHS 32 CKOOKH 0OIIET0 MHOKHUTEIIS.
8 x 2% "1 2%>48

B. HepaBeHcTBa, pemraemMple ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM.

2X + 237)( <9

2 Pemmts HepaBencTBa: 1)27°2<81  2) 47%<0,25.

3) 47"1>0,16 4) (0.5)7 ™ < 45) 4°%<0,25. 6) 040,16 7) (0.5)" M <4.

8) [%]:HB ) [%JE—T:&’.

PemuTs rpadp)myecKku HepaBeHCTBO:

1) (—1—) > x+1; 2) (l) <x—l;
3 2 2
3) 2r<9- 1y, 4) 8> -2 1,
3 3 3
2 ypoBeHb.

1.Hatitn HanbosbImee 1e10e 3HaueHue X, YI0BISTBOPSIOIIEE HEPABEHCTRY:

== 206 286
PemuTs rpadpmyeckn ypaBHEHHE:
1) 2*=3 - 2x — x% 2) 3 =x;
x x
3) (1) =-3; 4) (l)=x3—1.
3 x 2
PewiuTs HEepaBeHCTRO:
, 1) 11V¥%8 5 11=; 2) 0,3V9-% > 0,8+

OTtBeThTe Ha BONPOCHL: a) Ha kakux cBoMcTBaX (PyHKIIMM OCHOBBIBACTCS PEIICHUE
MPOCTEUIINX MOKA3aTEIIbHBIX HEPABEHCTB?

INPAKTUYECKASA PABOTA Ne27

Pemrenue jjorapupMuyeckux ypaBHeHHH.



Heapb padoThl: HAYYUTHCS peliaTh JorapupMuueckre ypaBHEHUSI.

PesyabTarnl:
MemanpeomemHuuwie:

BJIA/ICHUE HABBIKAMHU I103HABATEIbHONU pe(QIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIBTATOB M OCHOBAHUW, TPAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IO3HABATENBHBIX 337a4 M CPEACTB Ul MX JOCTHKCHUS,
npeomemuuvle:

BJIaJICHUE CTAaHAAPTHBIMU IIPUEMAaMH PEIIEHUS PAalMOHAIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHMI M HEPABEHCTB, HX
CUCTEM; MCIOJIB30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOTrpaMM, B TOM YMCJIE IS IIOUCKA
YT pEUICHUS U WLIIOCTPALMU PEIICHNs] YPABHEHUI U HEPABEHCTB;

Buowt oeamenvrnocmu: PelieHne noka3aTesbHbIX U JIOTApU(OMUUECKUX YPAaBHEHUHN U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAM.

Kpurepuu oneHuBanus:

l.o1eHKa «OTIIMYHOY» BBICTaBJIsETCA 00ydaronieMycs 3a 0€301HO0YHO BBIITOJHEHHbBIE
3aJJaHUs IEPBOT0, BTOPOTO YPOBHS B IIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH
BbIOpaHHBIX PELICHUN;
2.0LIEHKa «XOpOIIO» BBICTABIIAETCS O00yJaromeMycsi 3a paboTy, BHITOJIHEHHYIO B
MIOJIHOM 00bEME C HETOUETAMU;
3. OLIEHKA «YyJIOBJIETBOPUTEIHLHOY» BBHICTABIISICTCS 00YUaIOIIEMYCSl 32 BBIITOJIHEHHbBIE
3a/1aHusI IEPBOTO YPOBHS B MOJTHOM O0BEME;
4. olleHKa «HEeYyI0BJIETBOPUTEIBHO) BBICTABIISAETCS O0yUaIOIEMYCs 3a BHIITOJIHEHHBIE
3aJlaHusl IEPBOTO YPOBHS B HE MOJTHOM 00BEME.

Xoa padorbi: | ypoBeHb

1.Yka3ath 1 UCIIpaBUTH OMMOKH B PEIICHUN YPAaBHEHUS:

log, x* +log, x* =6
dlog, x+ 2log, x =6
Glog ., x=6
log,x=1

FRESI T 2



log , (5x+1) =2

Pemure YPaBHCHUC 110 OIIPCACIICHULIO.

3. Pa3bepute anropuT™ pelieHus: ypaBHEHHUS 3aMEHON NEPEMEHHOM U 3alUIINTE €T0 B
TETpab.

1-::ng32 x—5log,x+4=0

HOSEE
HERS AR
t=log, x
(2 =5t +4=0
= 2!
i=1 log, x=1 [I . r =2
=4 log, x=4 x=16&
x =0 xe0
4. Munu-Tect
HCPAaBCHCTBA b T A II
log . (4x—3)=<1|(~0e2) - —E-zw 3.
? MR 47 ) 4
2.| logyx'=4 | %2 9 +9 81
3 feaBrn="l 5 11 35 | 2
4.1 g3x=21g3 | (03) | (8 | &3) | (o)

2
5 PeuuTh ypaBHEHHS: 10g2(3x+1)=10g23+1’ log ;" x—3log, x+2=0

log, (4x— 1): 3
2 ypoBeHb.

1.PemuTh ypaBHEHHME U HEPABEHCTBO TOBBIIIICHHOMN CIIOKHOCTH, JaTh TEOPETHICCKOE
000CHOBaHUE ITATOB PEIICHUS

A). x5 B). log o5 [ +x +31)< log 5, (10x+11)
L logylog,(x—3)=0 , lgl+2x)=lg3+14 log,[x* —2x-8)=1

OTBeThTE HA BOMPOCHI:



Kakue ypaBHeHus Ha3biBatoTcs gorapudmuueckumu? Beerna au norapudmuueckoe
YPaBHEHHE peIIaeMo, T.€. UMeeT cMbIci? Ha30BUTEe METOBI peLICHUS, KOTOPBIE
11€J1I€CO00Pa3HO UCIIOIB30BATh AJISl ATUX YPaBHEHUI.

HNPAKTHYECKAS PABOTA Ne28
Pemenne sorapudpmMuveckux HePpaBeHCTB.
e padoThl: HAYYUTHCS pelIATh JIOrapu(hMHUUYECKUE HEPABEHCTRA.
PesyabTarnl:
Memanpeomemuule:

BJIQJICHUEC HaBBIKAMM I[103HABaTEJIbHOW pedIEKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUI U MBICIUTENIbHBIX MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI, FPAHUILl CBOETO
3HAHUSA U HE3HAHMS, HOBBIX MO3HABATEIbHBIX 337a4 U CPEACTB MJIA MX JOCTUKECHUS;
npeomemuuwie:

BJIAJICHUE CTAHJAPTHBIMU IPUEMaMM DEIICHUSA PALMOHAIBHBIX U HPPaALMOHAIBHBIX,
[I0KA3aTEJIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM WM HEPABEHCTB, WX
CUCTEM; UCIIOJIBb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B TOM YHUCIIE I IIOUCKA
IIyTH PELIEHUS U WIUTIOCTPALIN PEIICHNS] YPABHEHUN U HEPABEHCTB;

Buowt oesmenvnocmu: PeiieHne moka3aTeIbHBIX U JIOTApU(PMUYSCKUX YpPaBHCHUN U
HEPaBEHCTB I10 U3BECTHBIM aJITOPUTMAaM.
Kpurepuu oueHuBaHus:

1.011eHKa «OTIIMYHOY BBICTABJISIETCS 00yJaronemMycs 3a 0e301MO0YHO BHITIOJTHCHHBIC
3aJIaHUsI IEPBOTO, BTOPOTO YPOBHSI B IIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOPAHHBIX PEIICHU;
2.0lIEHKa «XOPOIII0» BBICTABIIACTCS 0OydaromemMycsi 3a paboTy, BHITTOJTHCHHYIO B
ITOJIJHOM 00BEeME C HEJI0UETaMH;
3. OIIEHKA «YJTOBJICTBOPUTEILHOY BBHICTABIISICTCS 00YUAIOMEMYyCsl 3a BHITIOJITHCHHBIS
3aJIaHUs IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1ieHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOMIEMYCs 32 BHIITOTHECHHBIC
3aJIaHUsI TIEPBOTO YPOBHS B HE IMMOJTHOM 00BEME.

Xoxa padoThi: | ypoBennb



Halitun obaacts onpeaeneEusa (pyHKIUH:

1) y=1g (3x - 2); 2) y =log, (7 - 5x);

8) y=log, (x*-2); 4) y = log, (4 — x°).
2

2. P3.36CpI/ITC AJITOPUTM PCHICHUA HCPABCHCTBA U 3AIIMIIUTC CIr'o IMOJIHOC PCIICHUC!

logy 5(x° + x — 6) > logy 5(x + 4).

Pemenne. Haunem c ompenenenus 00JIacTH JONMYCTUMBIX 3HAUYEHUN HEpPAaBEHCTBA.
Bripakenue, crosimiee Mo 3HAKOM JOTapu(PpMUIECKON (PYHKITUHU, JOKHO MPUHUMATH
TOJIBKO TIOJIO)KUTENIbHBIE 3HAYEHUs. DTO 3HAUUT, YTO HMCKOMasi 00JacTh JOMYCTHUMBIX
3HAYEHUHN ONpPEACIISIETCS CAEAYIONIEH CUCTEMON HEPABEHCTB:

w24+ —6>0, - r e (—oo;—3) (2 +00),
r+4=>0 r > —4

......

PemnTs HEPABEHCTBA: 1.105?(%_1)_{ 2 2.13(21‘_3)?‘18(3“"1),

| 2—x)-—1
3. Ogé( ) 4 lgBx+1)<lg(x-3) 5 logy (2% +4x +3) > 3

2 ypoOBeHb.

Pemute HEpaBeHCTBA:!
_9 2x%+ 3

3x
0; 2) log, —— <0;
T ) Ogg -7 3)lﬂgﬂ15:r:-|—lng[,:5(m-|-1) >1

1) log,

Hajttu obnacTh onpeaeneHUs (PYHKIIHH:

1) y = log; (x* - 4x + 3); 2) y=logs 2;
-X
3) y=lgx+lg(x+2); 4) y=Jlg(x-1)+lg (x+1).

OTtBeTbTe Ha BOMPOCHI: YTO HY>KHO ONpPEACIUTh BHAYAJIE AJIS MPABUIILHOTO PEIICHUS
norapupmMuyeckre HepaBeHcTBa? Kakum MOKET ObITh YMCIIO MO 3HAKOM Jorapudma?

IHPAKTHYECKAS PABOTA Ne29

Pemenne cucreM ypaBHeHUIl 1 HEPABEHCTB € IPUMEHEHUEM Pa3JIMYHbIX METO/I0B.



Heab padoThI: HAYYUTHCS PEIIATh CUCTEMbI YPAaBHEHUI U HEPABEHCTB C IPUMEHEHUEM
Pa3JIMYHBIX METO/0B.

Pesyabrartsi:
mMemanpeomemuuple:

BJIQZICHUE HAaBBbIKAMHU II03HABATENbHOW pEQIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHWM, TPAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IO3HABATENBHBIX 337a4 M CPEACTB Ul MX JOCTHKCHUS,
npeomemuuvle:

BJIAJICHUC CTAHAAPTHBIMU IIPpUCMaMU PCIICHHUA PAHOHAJIBHBIX W HPpPAlMOHAJIBbHBIX,
IMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ H HCPABCHCTB, HX
CUCTCM; HCIIOJIBb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX IIPpOI'paMM, B TOM YHCJIC OJIS IIOMCKaA
IIYTH PCIICHUA U WIIIOCTPpAINN PCIICHNA ypaBHeHI/Iﬁ U HCPABCHCTB,

Buowt oesamenvnocmu: Vicrionb3oBanue CBOWCTB M TpaukoB QyHKIMI IS pelieHus
ypaBHeHUI. [IoBTOpeHHE OCHOBHBIX MPUEMOB PEIIECHUS CUCTEM. PerieHne ypaBHEHH C
MPUMEHEHUEM BCEX TMPUEMOB (Pa3joKEHUS Ha MHOXKUTEIH, BBEICHUS HOBBIX
HEU3BECTHBIX, TMOJICTAHOBKH, Ipaduueckoro merona). Pemienue cucrteM ypaBHEHU# ¢
MPUMEHEHUEM Pa3IMIHBIX CIIOC000B. O3HAKOMJICHUE C OOIMMMH BOTIPOCAMHU PEIICHUS
HEPaBEHCTB W WCIIOJIb30BAaHWE CBOUCTB W TpadukoB GYHKIUHA TP PEHICHUU
HEPaBEHCTB.
Kpurepuu oueHuBanus:

1.011eHKa «OTIIMYHOY BHICTABJISIETCS 00yJaroneMycs 3a 6€301MO0YHO BHITIOJIHEHHbIE
3aJIaHUsI IEPBOTO, BTOPOTO YPOBHSI B IIOJTHOM 00BEME C YIETOM PAllMOHATBHOCTH
BBIOPAHHBIX PEIICHU;
2.0lIEHKa «XOpOIIIO» BBICTABIIAECTCS OOyUaromeMycsi 3a paboTy, BHITIOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OIIEHKA «YJIOBJIECTBOPUTEILHOY» BBHICTABIIICTCS 00YUAIOIIEMYyCsl 32 BBITIOJIHCHHBIE
3aJIaHUsI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;

4. OLCHKAa «HCYAOBJICTBOPUTCIIbHO» BBICTABJIIACTCS O6y‘laIOH.ICMYC$I 34 BBIITOJIHCHHBIC

3aJIaHusI IEPBOTO YPOBHS B HE IMOJTHOM 00BEME.

Xoxa padoTsr: | ypoBenn
{x +y =3
xy = —4.

1.PemuTh cucteMy ypaBHEHUI: a)


http://test-training.ru/news/9-2-1-uravneniya-neravenstva-i-ih-sistem.html/attachment/2013-11-14_194311

A) (4;-1); B) (-1; 4), (4; -1); C) (-1; 4); D) (-2; 5), (4; -1); E) (-1; 4), (5; -2).

2_ .,
{4-1’ y=2 [x+2;_.r=—1,
5) Jx—dy=-1 g) [ =16 (cnocoGom TI0JICTAHOBKH)
{}r—x—1=ﬂ, {x2+2}f2=35
r) yrx+1= ﬂ'(rpa(buqecxn) ) 3xt—2y* = _ED(CJTO’KGHWI)
15 12 1

Z Z =
2.Pemmre ypapHenme: A~ —0x xT+6x X

4. Haiinure HanOoJIbIIee 11€710€ 3HAYCHUE ¢ , TPU KOTOPOM CyMMa

11-2a i-Za
apobeir > 1 ¢  TIOJIOXKHUTENbHA. (MGTOI[OM UHTCPBAJIOB).
log,[x* —4x+3) <1

5.Pemnts HEpaBEHCTBO

6.Pemmth cucremy ypaBHEHUM:

{log4x—log2y=0 {2x+2y —12
2 2 _

x—y=1

2 YypOBeHb.

Pemmnts cucteMy ypaBHEHHUN:

25.9¥ = 162,
4% = 48, .
1) (moackaszka: MepeMHOKbTE YPaBHEHUS JAHHON CUCTEMBI)

{log2 x-log,y=1
2) log, xy =3

OtBeThTe Ha Bompoc: Kakue e MeTo bl pelIeHus: CUCTEMbl YPaBHCHUH U HEPABEHCTB
BbI 3HaeTe?

IHPAKTHYECKAS PABOTA Ne30

Hcnonb3oBanue CBOMCTB U rpapuKoB (PYHKIUI /151 pelICeHUsS] YPABHEHUH 1
HEePaBEeHCTB.



ean paGoThl: HAYYUTHCS PEIIaTh YPABHEHUS M HEPABEHCTBA MUCIIOJIb3YS CBOMCTBA H
rpaduku GyHKIUH.

Pesyabrartsi:
mMemanpeomenmuule:

BJIa/ICHWE HaBBIKAMH TII03HABATEIbHOW peQIeKCMH KaK OCO3HAHUS COBEPIIAEMbIX
JNENUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMM, TPAHUL] CBOETO
3HaHUS U HE3HAHMS, HOBBIX IO3HABATENBHBIX 337a4 M CPEACTB Ul MX JOCTHKCHUS,
npeomemuuvle:

BJIAJICHUC CTAHAAPTHBIMU IIPpUCMaMU PCIICHHUA PAHOHAJIBHBIX W HPpPAlMOHAJIBbHBIX,
IMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUIOHOMCTPHUYCCKUX ypaBHCHI/Iﬁ N HCPABCHCTB, HX
CUCTCM; HCIIOJIBb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX IIPpOI'paMM, B TOM YHCJIC OJIS IIOMCKaA
IIYTH PCIICHUA U WIIIOCTPpAINN PCIICHNA ypaBHeHI/Iﬁ U HCPABCHCTB,

Buowt oesamenvnocmu: Vicrionb3oBanue CBOWCTB M TpaukoB QyHKIMI IS pelieHus
ypaBHEHUH. . Perienune ypaBHEHMIl ¢ NPUMEHEHUEM BCEX MPHUEMOB (pa3ioXKEeHHs Ha
MHOKUTEJIM, BBEJICHUS HOBBIX HEU3BECTHBIX, MOJICTAHOBKH, IpaQUMUecKOro MeETOJa).
O3HakOMJIEHHE C OOIIMMHU BOIIPOCAMU PEILLIEHUSI HEPABEHCTB U HCIOIb30BaHUE CBOWMCTB
U rpadukoB (GYHKLIHIA IPU PEIICHUNA HEPABEHCTB.
Kpurepuu ouennBanus:

l.o1eHKa «OTJIIMYHOY» BBICTABIsETCA 00ydaronieMycs 3a 0€301HO0YHO BBIITOJIHEHHbBIE
3aJ1aHusl IEPBOT0, BTOPOTO YPOBHS B MOJHOM 00BEME C YUETOM PALlMOHATBHOCTU
BBIOPAHHBIX PEIICHU;
2.0LIEHKa «XOpOIIO» BBICTABIIAETCS O00yyaromeMycsi 3a paboTy, BHITOJIHEHHYIO B
MOJIHOM 00bEME C HET0UETaAMU;
3. OlLIEHKA «yJIOBJIETBOPUTEIBHO) BBICTABIISETCS OOYUYaIOIIEMYCsl 32 BBIIIOJHEHHbBIE
3a/1aHUsI IEPBOTO YPOBHS B MOJTHOM O0BEME;
4. olIeHKa «HEYyI0BJIETBOPUTEIBHO) BBICTABIISAETCS O0YUaIOIEMYCs 3a BHIITOJIHEHHBIE

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa padoThI: | ypoBenn

=+/2x* +5x-5

1.Haiitu o6nacts onpenenenus GyHKun ~

y =log, (X* - 4), ecnm 1)( -2; 2); 2) (-o05- 2) U (2; +o0).



2.Pemmre rpadudecky ypaBHeHne: 2x°=x+1

A3—x =log.(x—3)

3. Pemnth ypaBHEeHUE

HaiiTy npoMesXyTKH, Ha KOTOPHIX rpaQuK QYHKIHHU:
1

1) y==x%; 2) y= x§ — JIeaKHT BeIe (HMKe) rpaduka PyHK
vy Yy = X.

Haiirn obnacts onpezgesieHusa (PyHKIIUH:

1) y=V1-x; 2) y=12-x%;
3) y=(38x*+1)% 4) y=/x*-x-2.

BbLISCHUTBH C TOMOINbIO rpa)MKOB, CKOJBKO KOpHEeH HMeeT ypas-
HeHHue:

1) Vx-6 =-x*; 2) Yz =(x-1)?%
3) Vx+1=x2-T; 4) ¥®-1=vJx+1.

PemuuTts rpadpuyeckm ypaBHeHHe:

x £
1) (l) =x+1; 2) (l) =x-1
3 2 2
3) 2’=—x—%; 4) 3*=11-x.
2 ypoBeHb.1.
Pemurs rpadpmueckn ypasBHeHHE:
1) 2*=3 - 2x — x%; 2) 3 *=4x;
X x
3) (l) s 4) (l) = x3 -1
3 x 2
2.
PemuTe rpadpmuuecku ypaBHEHME:
1) logg x=-x+1; 2) log, x=2x-5;
2
3) lgx=x; 4) lgx=2"*.

OtBeThTe Ha Bompoc: Ha 4éM 0CHOBAaHO pelieHUH YpaBHEHUI U HEPABEHCTB?
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HpnMeHeHne MaTeMaAaTHYCCKHUX METOA0B 1JIfl PCIICHUS COACPKATECJIbHBIX 3a/1a4 U3
PA3JINYIHBIX od0JiacrTei HAYKH M IIPAKTHKU.

ean padoThl: HAYYUTHCS PENIATh HECIOXKHBIC 33/1a4 U3 PA3IUIHBIX 00IaCTeH HAYKH H
MPAKTHUKHU.

Pesyabrartsi:
Memanpeomenmuule:

BJIaACHHUC HaBbIKaMH HOBHaBaTCHBHOﬁ, y‘{€6HO-I/ICCJ'IeI[OBaT€JIBCKOI>'I 151 HpOCKTHOﬁ
ACATCIbHOCTH, HABBIKAMH PAa3pCIICHUA HpO6JI€M; CITOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHUSA IIPAKTUYICCKUX 3a1a4, IPUMCHCHHUIO
Pa3IMIHBIX MCTOA0OB ITIO3HAHUS,

npeomemmuule:

BJIAJACHUC MCTOdAaMH NOKA3aTCJILCTB U AJITOPUTMOB PCIICHUA, YMCHHUC UX ITPUMCHATD,
IIPOBOIUTH NOKA34aTCIBbHBIC PACCYKACHUS B XOAC PCIICHU 3a1a1,

Buowvt oeamenvrnocmu: llpuMeHeHe MaTEMaTUYECKUX METOJIOB JIJISl PELICHUS
coJiepKaTeNIbHBIX 3aJ1a4 U3 Pa3IMYHbIX 00JIacCTel HAYKU U IPAKTUKH.
NHuTtepnpeTupoBaHue pe3ybTaTOB C YUETOM PeaIbHbIX OrPaHUYCHUH.
Kpurepuu oueHuBaHus:

| .o1eHKa «OTIMYHOY» BBICTaBJsETCS 00ydaronieMycs 3a 0e301HO0YHO BBIITOJIHEHHbBIE
3a/1aHus TIEPBOr0, BTOPOT'O YPOBHS B IMOJTHOM 00bEME C YUETOM PallMOHATILHOCTH
BBIOPAHHBIX PEIICHU;
2.0LIEHKa «XOpOIIO» BBICTABIIIETCS 00yUaromeMycsi 3a paboTy, BHITOJTHEHHYIO B
MOJITHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIECTBOPUTEILHOY» BBHICTABIIACTCS 00YUYAIOIIEMYCsl 3a BBITIOJIHCHHbBIS
3a/1aHUs TIEPBOT0 YPOBHS B MIOJIHOM 00BEME;
4. o1leHKa «HEYIOBIETBOPUTEIILHO» BBICTABIIICTCS O0yUYaIOIMIEMYCS 32 BHITIOJTHEHHBIC
3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoa padoTshi: | ypoBenn

3anava Nel./[nuHa npsiMoyrosibHUKa Ha 3 ¢M OoJblie mupuHbl. Kakyro mupuny
JIOJKEH UMETh TIPSIMOYTOJILHUK, €CIIU €r0 TIoMmas 0ombIie 28 cm??



3amaua Ne2. Pemeno koMHaTy (BKJIIOYasi IOTOJIOK) OKJIEUTh 000sMu. OO0M OKYMArOTCS
¢ 3amacom 20% ot oxjenBaeMol miomaau. CTouMocTh 000€B yka3zaHa B TaOJuIle.
[ToTOJIOK peIIeHO OKIEUTh OCITBIMU 000sIMHU, CTCHBI - 3€JICHBIMH.

[IIupuna aBepu komHaThl paBHa 0,8 M, BeicoTa - 2 M. IlIupuna okHa - 1,5 M, BeicoTa - 1
M. CKoJbKO pyOJsiell Halo 3ariaTUTh 3a 000H, €ClM ACKW3 KOMHAThl MPEJCTABJICH Ha
pUCYHKE?

48m

2.5 m

Lena oboee 3a 1 w2 | B pyl.) B 32EMCHMOCTH OT NOKYNKN
oo 30 u2 ot 30 go 100 cEbiwe 100 w2
u
Benwe 14 13 12
| Jenexoie 12 1 10
|
3agaua No3. UutepHer-mpoBaiizep (KOoMmaHus, OKa3bIBaIOIIas yCIYyrd IO

MOAKIIOYEHUIO K ceTu HTepHeT) npejiaraet Tpu TapudHbBIX IUIaHa.

TapndHeii AGoHeHTCKaA NnaTa Mnata 2a TpadMkK
nnaH
MnaH «0= HeT 2,5 pyb. 33 1 MO

. 600 pyG. 33 500 MG 2 pyG. 33 1 MO ceepx
Mnan «500 TpadMKa B MecaL 500 MG

. 850 pyG. 33 800 MG 1,5 pyG. 3a 1 MG cBepx
Mnan «800 TpadwvKka B MecaL 00 MG

[Tonb3oBaTens maaHupyer, uyto ero tpadux cocrtaButr 600 M6 u, ucxons u3 3TOro,
BbIOMpaeT HambOoJee nemeBblil TapudHbii maaH. CKoiabKo pyOJel TOJKEeH 3ariaTUTh
MOJIH30BATENh 32 MECSII, €CJIH €r0 TpaduK NeUCTBUTENBHO OyaeT paBeH 600 M6?

3amaua No4.dupma COCTOMT M3 JBYX OTJIEJICHUM, CymMMapHas BeJIMYMHA TMPUOBLIH,
KOTOpBIX B MUHYBILIEM oy cocTaBmia 13 muH. pyOsei. Ha 3ToT ron 3amnaHupoBaHO
YBEJIMYCHUE TMPUOBUTM TIepBOro otaeieHuss Ha 75%, a Broporo - Ha 140%. B
pe3yJbTaTe, cyMMapHasi MpuObLIL (GUPMBI T0JKHA BbIpacTu B 2 pa3a. KakoBa BennunHa
MPUOBLIN KaXA0r0 U3 OTAEIeHM: 1)B MUHYBIIEM roy? 2)B TEKYIEM TOy?



3amaua No5. IlomepedHoe ceueHHe >KEEe3HOJOPOKHOW HACBHIMHM TPEACTABISIET COOO0M
paBHOOOKYIO Tparnenuto ¢ yriom 450 u ocHoBaHusiMu § M U 14 M. CKOJIBKO 3eMJId HAJI0,
4TOOBI CAENATh TAKYIO HACKHIb HA MpoTskeHuu 100 M.

2 ypOBeHb.

3amaya Nel. OuH KaTeT NpsMOYTOJIBHOTO TPEYToidbHUKA Ha 14 cM OoJibliie Apyroro, a
rUNoTeHy3a paBHa 34 cM. HaliiuTe KaTeThl U B OTBETE YKAKUTE UX CYMMY.

A) 46; B) 45; C) 44, D) 43; E) 42.

3amaua Ne2. Ecnm ObICTpo BpamiaTh BEIpPO C BOJOM Ha BEPEBKE B BEPTUKAIbHOU
IUIOCKOCTH, TO BOJia He OyieT BbuinBathed. [Ipu BpalieHuu Beapa cuiia JaBJ€HUS BOJbI
Ha JTHO HE OCTa€TCs NOCTOSHHOM: OHa MAaKCHUMAaJIbHA B HW)KHEW TOYKE U MUHUMAaJbHA B
BepxHel. Bojma He OyneT BbUIMBATBCS, €CIM Cuila €€ JaBlIeHUS Ha JHO OyzAer
MOJIOKUTENBHOW BO BCEX TOYKAX TPAEKTOPHH, KPOME BEPXHEW, IZl€ OHA MOXET OBbITh
paBHOM HYJI0. B BepXHeW TOUKe cuila TaBleHUs, BbIpaXkeHHast B HproTOHAax, paBHa , rae
M — Macca Boabl (Kr), Vv — CKOPOCTh JBUKEHUS Beapa (M/C), g — YCKOpEeHHE CBOOOIHOTO
najgenus (cuutaiite g = 10 m/c 2 ) , L — nnuna BepeBku (M). C Kakoil MUHUMAaJIbLHOM
CKOPOCTBIO HAJI0 BpallaTh BEIpO, YTOObI BOJA HE BBUIMBAJIACH, €CJIM JUIMHA BEPEBKU
paBHa 0,784 m? OTBeT BhIpa3uTe B M/C.

OTBeThTE Ha BOIIPOCHI:
a) B xakux 00yacTax HayKu BCTpeYaeTcsl MaTeMaTuKa?

0) HyxHa 51 B Baiieid npoeccuu 3HaHUsSI MATEMATHKHU ?

KonrposbHasi padora mno teme «YpaBHEHHUS] M HEPABEHCTBA»

e padoThI: KOHTPOJIb U YUET 3HAHUN O PELICHUI0 MPOCTEUIINX YPAaBHEHUI U
HEPABEHCTB.

PesyabTarsbi:
Memanpeomemmboie:

BJIaJICHUEC HaBbIKAMHU [103HABATEJIbHOW, Y4YEOHO-HCCIIENOBATEIIbCKOM U TMPOEKTHOU
NEATCIIbHOCTH, HaBBIKAMH pa3pelICHHs] MPoOJeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/1ady, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB IMO3HAHUS ;

npeomemmuuwle:



- BJIQJICHAE METOJAMH JIOKA3aTEIbCTB W aJrOPUTMOB pELICHUS, YMEHHE UX
IPUMEHSTh, TPOBOANTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJE PEIICHUS 3a/ady;
BJIQJICHUE  CTAHJAPTHBIMM  TNPUEMaMU  PEUIEHUS  PAlHUOHAIBHBIX U
UPpALMOHANBHBIX,  IMOKA3aTEIbHBIX,  CTENEHHBIX, = TPUTOHOMETPHUUYECKUX
YPAaBHEHHN M HEPABEHCTB, UX CHUCTEM; MCIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
porpaMM, B TOM YHUCIIE JUISl TOMCKA MYTH PEIICHUS U WIUTIOCTPALUH PEIICHUS
YPAaBHEHHI U HEPABEHCTB;

Buowt Oeamenvnocmu: PeunieHue YpaBHEHMM C IIPUMEHEHUMEM BCEX IPHUEMOB
(pa3noxeHuss Ha MHOXHWTEIW, BBEACHUS HOBBIX HEM3BECTHBIX, ITOJCTAHOBKH,
rpaduyeckoro Merona). PemieHue cucteM ypaBHEHHH C MPUMEHEHHUEM Pa3IUYHbBIX
croco0oB. O3HakoMJIeHME C OOOIMMM BONPOCAMM PpELICHHS HEPABEHCTB U
UCIIOJIb30BaHUE CBOMCTB U IrpaduKoB (PyHKUIMN NpH pEIIeHUU HEpaBeHCTB. Perienue
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3JIMUYHBIX CIIOCOOOB.
Kpurtepun onennBanus:

l.o1eHKa «OTJIIMYHOY» BBICTABJIsETCSA 00ydaronieMycs 3a 0€301HO0YHO BBIITOJIHEHHbBIE
3aJlaHus IEPBOT0, BTOPOTO YPOBHS B IIOJHOM 00BEME C YUETOM PallMOHAILHOCTH
BBIOPAHHBIX PEUICHU;
2.01IEHKa «XOpOILI0» BBICTABIISAETCS OOyyarouemMycs 3a paldoTy, BHIIIOJIHEHHYIO B
MOJIHOM 00bEME C HEI0UETaMU;
3. OLIEHKa «yJIOBJIETBOPUTEIBHO) BBICTABIIETCS OOYUYaAOIEMYCs 32 BBIIIOJHEHHBIE
3aJlaHUs IEPBOTO YPOBHSI B IIOJTHOM 00BEME;

4. OICHKA «HCYAOBJICTBOPUTCIIbHO» BBICTABJIIAACTCS 06yanOH_[€MYC$I 34 BBIITOJIHCHHBIC

3aJlaHusl IEPBOTO YPOBHSI B HE MIOJTHOM O0BEME.

Xox padoThi: | ypoBenn
1 BapuaHT 2 BapuaHT
1. Pemnte ypaBHEHUE: 1. Pemute ypaBHEHUE:
log,(3x+2) =-1+log,(6—x) log,(x+6)=—2+log,(4-x

. g;zj. 2:3). - 14;4).% U S S, b b

2. Pemute ypaBHEHUE:
2. Pemute ypaBHEHHUE:



31-:}53:4 x-log.x—-2=0
1

2 2 1
0 1-—23—3.-1—4 -
) - ) 3) ; ]'3

Tk
3.Pemmte ypaBHEHUE:
2%+ 32 =22

4. Pemute ypaBHEHHE:

V5x—10=2 —x

SPemmTe HEPABEHCTBO

V3 —-—x <o
2 ypoBeHb

1. Pemuth ypaBHEHUE:

a) lglx* +7x-3) =lg{dx+ 1)

2lg “x+lg x-1=0
1

SICREN 1—,—%;2}. 10 ——:3).0.1 1049 - 1-,%

{10
3. Pemure ypaBHEeHue:
2:3*+ 3% = 57;

4.Pemmre HEPAaBEHCTBO:

V2x —5=V4x — 7

S Pemnre HEpaBEHCTBO

V-2 < 1;

6) «.frx2+5x+2 _«.frxz—3x+3=3.

2. Pemuth cuctemy ypaBHEHUI:

|54" =3

|12z +y=2
3. Pemiuth HEPABEHCTBO:

a) 0,3 %21

6) log(2x+ 2 +log,(x+2) >log,(—2x-1)

! 5
B) ‘l,_.- dao-r <h-m

Cnaiite paboTy npernoaaBaTeo.

Heapb padoThl: U3y4YUTh paaHHBII METO/ U3MEPEHHUSI YTII0B BPALLIEHUS U KX CBSI3b C

rpagyCHON MEPOM.

Pe3yabTarhl (MeTamnpeaMeTHbI€). TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOMN
MH(pOPMAITMOHHO-TIO3HABATEIHLHON JIEATEIIbHOCTH, BKJIIOYas YMEHUE OPUEHTUPOBATHCS
B Pa3JIMUYHBIX UCTOUYHHKAX MH(OOPMAIINM, KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATH
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PaguaHHbId MeTOX M3MEPEHHs YIJIOB BPAalLlleHUS U CBA3b ¢ IPAayCHO MEpOH.

MH(pOpMaIKIO, MOIYYaeMYI0 U3 PA3IMYHbIX HCTOYHUKOB.



Pe3yabTarhl (npeaMeTHbie): chOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUYECKHUX
NOHATHAX KaK BAXKHEMIIMX MATEMAaTUYECKUX MOJENAX, MO3BOJISIIOIINX OMUCHIBATH U
U3y4yaTh Pa3HbIC MPOLIECCHl U SIBJICHUS; TOHUMAaHHE BO3MOXHOCTH aKCHOMATHYECKOTO
NOCTPOCHHSI MATEMATHUYECKUX TEOPHIL
Buabl nesiteqibHocTH: M3ydeHue paJliaHHOTO METOJa U3MEPEHHUs YTIIOB BpallCHUS U
UX CBSI3U C TrpaaycHoM Mepou. M3o00pakeHue yrioB BpalleHHs Ha OKpPYKHOCTH,
COOTHECEHHUE BEIMYMHBI YIjla C €ro pacnoyioxkeHueMm. opMyaupoBaHue ONpeaeIeHUN
TPUTOHOMETPUUECKUX (PYHKITUHN TSI YTIIOB IIOBOPOTA M OCTPHIX YTIIOB MPSAMOYTOJIHHOTO
TPEYTOJIbHUKA U O0BSICHEHUE UX B3aUMOCBSI3U.
Kpurtepuu onieHuBaHusi NpaKTH4YeCKNX padboT

1. omeHKa «OTIWYHO» BBICTABISAETCS oOOydJaromemMycss 3a 0e30IMO0IHO
BBITIOJIHEHHBIE 3aJ]JaHUsl TIEPBOTO, BTOPOTO, TPETHErO YPOBHSA B TOJHOM OOBEME C
Y4ETOM PAIlMOHATBLHOCTH BHIOPAHHBIX PEIICHUN;

2. OIIEHKa «XOpOIIIO» BBICTABIIAECTCS 00ydaromeMycs 3a padoTy, BHIITOTHEHHYIO
B [TIOJTHOM 00bEME C HEJIOUETAMU;

3. OILEHKa «YJOBJETBOPUTEIBLHO»  BBICTABIISIETCS  OOydarwmiemMycs  3a
BBITIOJIHEHHBIE 33]IaHUs TIEPBOTO YPOBHS B ITOJTHOM 00bEME;

4. OIIECHKa «HEYJIOBJIETBOPUTEIIBHO»  BBICTABIsICTCS  OOywarolmemycs 3a

BBITIOJIHCHHBIC 3a/laHUs IICPBOT'O0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoa padoThI:

YpoBens A
1. Onpenennre, B KaKOW YETBEPTH JICKUT TaHHBIA YTOJI:
1)88°; 2)100°; 3) 145°; 4)-200°; 5)300°; 6)400°; 7)-30°; 8)-120°; 9) -415°; 10) -520°.
2. Omnpenennre, B KAKOW YETBEPTH JIEXKUT TAHHBIN YT OJI:
1) 2m; 2) m/12; 3)10m; 4) 9n/14.
Yposens b
1. Onpenenure, B KaKOW YETBEPTH JICKUT JAHHBINA YTOJI:
1) 7a/15; 2)-97/17; 3)11n/12; 4)237/20; 5)31w/21; 6) -14x/S; 7) -230/6; 8) 257/7; 9) -
21n/4;
10) -397/5.

2. BeIpa3ure yribl B 10J5X T



1) 135%; 2)220°; 3)1200°; 4)-330°
Yposens B
1. Omnpexnenure, B KAKON YETBEPTHU JIEKHUT JAHHBIN YTrOJI:
1)1,6; 2)3; 3)4; 4)-2,1; 5)-1,8; 6)8; 7)-7,5; 8)10; 9)15; 10)-31.
2. VYkaxwure 3HaK Sin, C0S, tg, Ctg B 3THX yriax:

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHI:
1) Urto Takoe yroy u Kak OH U3MepsieTcs’?

2) 3auem o0oO1IaeTCsl MOHATHE YyIuia?

3. OdopmMute OTYET U CAeNaNTE BBIBOJ IO MPAaKTHUECKOM padoTe.
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IlpyuMeHeHHe OCHOBHBIX TPHUIOHOMETPHYECKHUX TOMKIAECCTB /ISl BbIYHMCICHUSA

3HAYECHUN TPUTOHOMETPUYECKUX PYHKIMU 10 OTHON U3 HUX.
Ilesp padoThI: HAYYUTHCS IPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA IS
BBIYMCIICHHS 3HAUEHUI TPUTOHOMETPUUECKUX (PYHKUIUN MO OJJHON U3 HUX.

Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOU
MH()OPMAIMOHHO-TI03HABATEIbHON JIESITEIbHOCTH, BKJIIOYAasi YMEHUE OPUEHTUPOBATHCS
B Pa3IUYHBIX UCTOYHUKAX MHGOPMAIMH, KPUTUYECKHU OIICHUBATh U MHTEPIPETUPOBATH
nH(pOpMaIIo, MOTYyYaeMyI0 U3 Pa3IMYHBIX UCTOYHUKOB.

Pe3yabTaTthl (peaMeTHbie): chOPMUPOBAHHOCTh MPEACTABICHUNA O MaTEeMaTUYECKUX
MOHATUAX KaK BAXKHEUIIMX MATEMaTUYECKUX MOJIEIISIX, MO3BOJSIONIMX OMUCHIBAaTh U
M3y4aTh Pa3HbIE MPOLIECCH U SIBJICHUS; MOHUMAaHUE BO3MOKXHOCTU aKCHOMATHYECKOTO
IIOCTPOCHUSI MATEMATUYECKUX TEOPUH

Buabl nesareabHocTH: [IpuMeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
BBIYHMCIICHUS] 3HAYCHUI TPUTOHOMETPUYECKUX QYHKIIUN IO OJTHOM U3 HUX

KpuTtepun onieHnBaHusI NPAKTHYECKUX PadoT
1. oleHKa «OTJIMYHO» BBICTABIISICTCS OOydaroeMycsi 3a 0e301r00YHO
BBITIOJIHCHHBIE 3aJ]aHUs TIEPBOTO, BTOPOTO YPOBHS B TMOJHOM OOBEME C Yy4eTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2. OILIEHKa «XOpOII0» BHICTABIISETCS 00yJaroeMycs 3a padoTy, BHIIIOJTHEHHYIO

B IIOJTHOM O00BEME C HCOO04YCTaMU,



3. OLEHKa «YyJOOBJETBOPUTEIBHO»  BBICTaBIseTCA  oOydaromemycs  3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OlLIEHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIAETCA OOydamleMycs 3a
BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.
Xoxa padorsl: Pazo0OpaTh perieHue npuMepoB.
[Tpumep 1. Berauciuth 3Ha4eHME Sin o, ecinu cos o = 0,3, o0 — yroya B mepBOi YETBEPTH.

PCHICHI/IG; HpI/IMeHI/IM OCHOBHOC TPUT'OHOMCETPHUYICCKOC TOKACCTBO, CBA3BIBAIOIICC

_ o _ . 7
TpUroHOMeTprueckue QyHkmun ¥ = SN &, ¥ = cosa st @+cos” & =1 Tap ak o

yCIIoBHIO 33j1a4u cos o = 0,3, To cos’a = 0,09. 3uauur, sin‘o, + 0,09 = 1, sino.= 1 — 0,09
= 0,91. Pewras ypasHerue Sin“a = 0,91, moxydaem aBa cirydast (

sin =0, 91um sina = -0,91y s koropeix, o6pammast BHEMaHMe Ha TO, KAKOH

YCTBCPTH IIPUHAOIICIKUT HCKOMBIN yroi, Cjacayer BI)I6paTI) OIHH. BCHOMHI/IM, 9TO B
HCpBOﬁ YCTBCPTHU BCC TPUT'OHOMCTPHYICCKHUC (bYHKHI/II/I HMEIOT 3HAK «1T».

Cnenosatenbho, S &= 051 e, s = 0,51
[Ipumep 2. Beruncnure 3Hauenue tg a, ecau ctg o = 0,2.

Pemenue; Bocnonb3yemcst hopmysoit, CBS3bIBAIOIIEH TPUTOHOMETPUUECKUE
byukuun y =tg o, y = ctg a : tg a * ctg a = 1. [loxcrasnss 3anaHHOE B YCIIOBUU
3Hauenue 0,2, moiydaem, uto tg o * 0,2 = 1, omkyoda tg o. = 5.01BeT: 5.

1. BeraucauTe 3Ha4eHUs CHHYCa, KOCUHYCA, TAHTCHCA U KOTAHTeHCa YIJIa, UCIIONb3Yys
HUMEIOLTYI0CS HH(OPMAIIUIO.

Yposens A.
) V3 N . 1
1)sina=-—,cosa>0; 2)cosa=-—,sina<0;3)sina=--,-1<a<0;
2 2 2

3 . 4 . . 1 1 ) 1.
4)cosa==,sina>0; S)cosa=--,sina<0;6)sina=-,cosa>=;7)sino=-,SIN
5 5 2 2 3

1

CcCos

. 2
acosa>0;8)sma=§, <1;9)cosa=0,

1 . 1
-5,6m <o<-4,8m; 10) cos o= > sin o > >

Yposens b.

1 . . V2 . . 1
1) cosa=-,cosa>sina;2)sino=-—,coso <sinaq;3)sina=--,
2 2 3

: 1 . . 7 :
sma+cosa<0;4)cosa=—5, sin o < |cos al; 5)s1noc+cosa=g,cosa>sma.



2. OTBETHTE HA KOHTPOJIbHBIE BOITPOCHI
1) 3auem nmpeoOpa3yrOT TPUTOHOMETPUIECKUE BhIPAKECHUS?
2) 3anuuuTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U CIENICTBUS U3 HETO.

3. OdopmMute OTYET U CAeNalTe BHIBOJ IO MPAKTHUECKOM padoTe.

IMPAKTUYECKAS PABOTA Ne 34

BoinosiHeHHe TOKIECTBEHHBIX Pe00Opa30BaHNUI C MOMOILIbLIO (POPMYJI PUBEACHUS
Heap padoTbl: HAYYUTHCS BBINOJIHATH TOKIECTBEHHBIE MTPEOOPA30BAHUS C TIOMOIIBIO

dbopMyI IpUBEICHUS.

Pe3yibTarbl (MeTanmpeaMeTHbIE): TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHON
MH(})OPMAIMOHHO-TI03HABATEIbHON JI€ITEIbHOCTH, BKJIKOYAasi YMEHHUE OPUEHTUPOBATHCS
B Pa3IUYHbIX UCTOYHUKAX MH(POPMALMH, KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH
uH(pOpMaILKIO, TOTYYaEMYIO U3 Pa3InYHbIX UCTOUHUKOB.

Pe3yabTaTsl (mpeagMeTHbIE): cPOPMUPOBAHHOCTD MPEICTABICHUN O MAaTEMaTHUECKUX
MOHATHUSIX KaK BAXKHEHIIMX MATEMAaTUYECKUX MOJIETSAX, MO3BOJISIIOIIMX OMUCHIBATH U
U3y4aTh pa3HbIC IPOLECCHl U SBJICHUSA; NOHMMaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUI

Buabl gesitesibHOCTH: M3yuyeHune OCHOBHBIX (DOPMYJ TPUTOHOMETPUU: (POPMYIIBI
CJIOKEHUS, YJBOEHHUSA, NpeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (DPYHKIMI B
MPOU3BEJCHUE U MPOU3BENCHUS B CYMMY M NMPUMEHEHUE MPHU BBIYMCICHUU 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U ynpoueHus ero. O3HakOMJIEHHE CO CBOWCTBaAMU
CUMMETPUHU TOYEK HA €IUHUYHON OKPYKHOCTU M MPUMEHEHUE UX IS BBIBOJA (OpMYI
IIPUBEICHUS.

KpuTtepun onieHnBaHusI NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaroneMycsi 3a 0e301n004YHO
BBITIOJIHEHHBIE 3aJ]laHus TIEPBOTO, BTOPOTO YPOBHS B TMOJHOM OOBEME C Yy4eTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;

2. OLIEHKa «XOPOII0» BHICTABIISETCS 00yJaroeMycs 3a padoTy, BHIIIOJTHEHHYIO
B ITOJTHOM 00bEME C HEJIOUETAMH,

3. OIEHKa «yIOBJICTBOPUTEIHHO»  BBICTABISETCS  OOydJaromemycs 3a
BBITIOJTHCHHBIC 33JIaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4. oOlEeHKa «HEYJOBJIETBOPUTEIHHO» BBICTABISACTCA OOydammeMmycs 3a

BBITNIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITIOJTHOM o0oBeMe.



Xon padoThI:
Yposens A.

1. YopocTtute BeIpaxeHHUeE.

1)tg (t-2); 2) cos (= + 3t); 3) sin (-2 - t); 4) otg (270° +1); 5) cos (m + ) tg (0 +2);
6) sin (270° + a) - sin (270° - a); 7) sin (o —7) cos ( - a. - 37”) + 1.

2. Pacnonoxwure B IMOPAAKE BO3PACTAHUA.

1) ctg 270°, sinllT”, sin g tg 7?” ; 2) sin 5x, cos 150°, ctg72—”, cos (- 600°);

3) sin 40°, sin 80°, sin 120°, sin 200°; 4) tg 46°, ctg 47°, 2 sinZ%T ; 5) sin 3, cos g, sin 1,

cos 10x; 6) cos 1, cos 2, cos 3, cos 4; 7) tgﬁg, sin %”, sin 2.

Yposens b.

1. Beruncnnure 3Ha4€HNE BBIPAKEHUS.

1) Sinlin, cos 12”, tg 1in, cos 1470°, sin 840°;

2) [sin (z + o) + cos (g +a. )%+ [cos(2m — &) —sin ( 37” — o)]’mpuo = g.

2. OTBETHTE HA KOHTPOJIBHBIE BOIIPOCHI
1) Anst uero Hy>XHbI (HOPMYJIbI IPUBEACHUS?
2) CrnencTBHeM 4ero ABISIOTCS (DOPMYJIbI PUBEICHUS?

3. OpopmuTe OTUET U CAENTAalTEe BBIBOJ 10 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 35
Onepanumn HAl KOMILIEKCHBIMH YHCJIAMHU B TPUTOHOMeTpHU4YecKoil ¢gopme.

Heap pabGorbl: HayuuThbCsl BBINONHATH ONEpallMd HaJ KOMIUIEKCHBIMH YHCIIaMU B
TPUTOHOMETPHUUYECKOU (popme.

Pe3yabTarhl (MeTanpeaMeTHbIE): TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOMN
MH(pOPMAITMOHHO-TIO3HABATEIHLHON JIEATEIIbHOCTH, BKJIIOYas YMEHUE OPUEHTUPOBATHCS
B Pa3JIMYHBIX UCTOUYHHUKAX MH(OPMAIIMH, KPUTHUECKHU OLICHUBATh U UHTEPIIPETUPOBATH
nH(pOpMaIIo, MOTYyYaeMyI0 U3 Pa3IMYHBIX HCTOYHUKOB.

Pe3yabTathl (MpeaMeTHbIe): CPOPMUPOBAHHOCTH MPECTABICHUN O MATEMAaTUYECKUX
MOHATUAX KAaK BAXXHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJSIOIIMX ONUCHIBATh U



M3y4aTh pa3HbIe MPOIECCH U SBJICHUS, MOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHHSI MAaTEeMAaTHYECKUX TEOPHI
Buabl fpesitesbHocTH: Pemenue mo dopMynamM U TPUTOHOMETPHUECKOMY KPYTY
IPOCTEHIIIMX TPUTOHOMETPUUECKUX YPaBHEHUM.
Kpurepuu onieHUBaHMsI NPAKTHYECKUX PadoOT

1. omeHKa «OTIWYHO» BBICTABISAETCS oOydJaromemycss 3a 0e30mHuO0YHO
BBITIOJTHEHHBIE 3aJIaHMsl TIEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C Y4eTOM
PalMOHAJILHOCTU BBIOPAHHBIX PEIICHHUI;

2. OILIEHKa «XOPOILIO» BBICTABISICTCS 00ydaronieMycst 3a padoTy, BHIIOJIHEHHYIO
B ITIOJTHOM 00bEME C HeI0UeTaMH,

3. OIEHKa «YJOBJETBOPUTEIBLHO»  BBICTABIISIETCS  OOydarmmieMycss  3a
BBITIOJTHCHHBIE 33]JaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4. OlEHKa «HEYJOBJIETBOPUTEIBHO» BBICTABIsCTCA OOydarlmeMmycs 3a
BBITIOJTHEHHBIE 3a/IaHUS TIEPBOTO YPOBHS B HE TIOJIHOM 00BEME.
Xoa padoThi:
Yposens A.
1. [IpenctaBuTh B TPUTOHOMETPUYECKON (hOpME CIEAYIONINE YUCTA!
1) 2; 2) 6i; 3) -2 +/3i,4) 2 - 2i,5) - V3 1.
2. IlpencraButh B anrebpandeckoil opMe CaeayIomue Yucia:
1) z=2 (cos 2 + 1 sin 27); 2) z=+/2 [cos 3n/4 + 1 sin 7/12]
1. Haiit mpou3sBeaeHuUeE.
2 [cos(m/6) + 1 sin (1/6)] - [cos (w/12) + 1 sin (n/12)].
2. BBITOJIHUTE neneHue:
10 cos(3n/4) + i sin (3n/4)]:2[cos(n/4) + i sin(n/4)].
Yposens b.
1. Bo3BecTH B CTEIECHb.
1) [cos(n/6) + i sin (/6)]°
2) [3/2 — (v/3/2)i]"
2. V3Biieub KOPHH U3 KOMIUIEKCHBIX urcel: Vi, V1.

3. OopmuTe OTUET U CcAeNalTe BBIBOJ 110 IPAKTUYECKOM padoTe.



ITPAKTHYECKAS PABOTA Ne 36
HcciienoBanue cBOMCTB U NOCTPOeHHE IPAaGUKOB TPUTOHOMETPUYECKUX (PyHKIMH.
I'apMonnuyeckue KoJjieOaHus.

Heanb padoTbl: HAyuyUTbCS CTPOUTH TrpadUKU TPUTOHOMETPUYECKUX (PYHKIUN U
UCCIIE0BATh X CBOKCTBA
Pe3yabTarhl (MeTanmpeaMeTHbIE): TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOMN
WH()OPMAITMOHHO-TIO3HABATEIIbHON NIEITEILHOCTH, BKJIIOYAas YMEHUE OPHUEHTHUPOBATHCS
B Pa3IMYHBIX UCTOYHUKAX MH(GOPMAINH, KPUTUYECKHA OICHUBATH U MHTEPIPETUPOBATH
MH(}OpMaLHIO, MOIYYaEMYI0 U3 Pa3IUYHbIX HICTOYHUKOB.
Pe3yabTarhl (peaMeTHbie): chOPMUPOBAHHOCTH MPEACTABICHUNA O MaTEMaTHYECKHUX
MOHATHUSIX KaK BAXKHEHIIMX MATEMAaTUYECKUX MOJENSAX, MO3BOJISIIOIIMX OMUCHIBATH U
M3y4yaTh pa3HbI€ MPOLECCHl U SBJICHUS; TOHUMAHHE BO3MOKHOCTH aKCHOMATUYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPUI
Buabl gesitesibHocTH: Pemienne mo dopmyiaM UM TPUTOHOMETPUUECKOMY KpYTY
IIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Kpurepuu onieHuBaHus1 NPAKTHYECKUX PadboT

1. oleHKa «OTIWYHO» BBICTABJISETCS oOOydaromemMycss 3a 0e30IIMO0YHO
BBINIOJIHEHHBIE 33J]JaHUsl TEPBOT0, BTOPOTO YPOBHSA B IIOJIHOM OOBEME C Y4YETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;

2. OIIEHKa «XOpPOIIO» BBICTABIIAETCS 00yUaromeMycs 3a padoTy, BHIITOJTHEHHYIO
B IIOJTHOM 00BEME C HEIOUCTAMHU;

3. OIleHKa  «YyJOBJIETBOPUTEIHHO»  BBICTaBIsieTCS  oOydaromemycss  3a
BBITIOJTHEHHBIE 33/IaHUS TIEPBOTO YPOBHS B MOJHOM 00BEME;

4. oOlEHKa «HEYJOBJIECTBOPUTEIHHO» BBICTABIsICTCA OOydalmeMmycs 3a

BBIINIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM ooBeme.

Xoxa padoThi:
1. IlpoBeauTe MOJIHOE UCCIIEIOBAHUE U MOCTPOMTE rpadKu CIASAYIOMMNX (PYyHKIIHIA:
YposeHs A.

1) y =sin 4x; Q)y= cosg;
Yposens b.
3)y=-1tg 2x

2. OTBEThTE HA KOHTPOJIbHBIE BOIPOCHI:



1) Ilowemy pns 3anMcHM  OPOMEKYTKOB 3HAKONOCTOSHCTBA UM IPOMEKYTKOB
MOHOTOHHOCTH CHHYCa M KOCHUHYyca YJI0OHee BbIOMpaTh pa3Hble MPOMEXKYTKH
OCHOBHOTO nepuoaa?

2) Kak obocHoBaTh Bo3pactanue (pyHKIuU y = tg X Ha mpomexyTke [0; g], UCIIOJIb3YS

oIpeieNIieHne 3TOW (PYHKIIH U CBOMCTBA CHHYCAa M KOCHHYca?

3) Kak moka3aTh, YTO OCHOBHOW IEpUOJ] TaHT€HCA M KOTAaHTeHCa BJIBOC MCHBIIC
OCHOBHOTO TIEpHO/Ia CHHYCa M KOCHHYca?

3. OdopmMute OTYET U CAENaNTE BHIBOJ IO MPAaKTHUECKOM padoTe.

IHPAKTHYECKAS PABOTA Ne 37

HcciienoBanue cBOCTB M NMOCTPOCHUE IPA(PUKOB 00PATHBIX TPUTOHOMETPHYECKHUX
byHkuui

Hear padoTbl: HAyYUThCA CTPOUTH TpadUKU OOpaTHBIX TPUTOHOMETPUUYECKUX
(GyHKIUI 1 UccIe10BaTh UX CBOMCTBA

Pe3yabTarsl (MeTamnpeaMeTHbIe): TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOMN
MH()OPMAIMOHHO-TI03HABATEIIbHON JIESITEIbHOCTH, BKJIIOYAasi YMEHHUE OPUEHTUPOBATHCS
B Pa3IUYHBIX UCTOYHUKAX MHGOPMAIINH, KPUTUYECKH OIEHUBATh U MHTEPIPETUPOBATH
MH(}OpMaKIO, TOIYYaEMYI0 U3 PA3IMYHBIX HCTOYHUKOB.

Pe3yabTarthl (nmpeaMeTHbie): chOPMUPOBAHHOCTh MPEICTABICHUN O MaTEeMaTUUYECKUX
MOHATUAX KaK BAXKHEUIIMX MATEMaTUYECKUX MOJIEIX, MO3BOJSIONIMX OMUCHIBAaTh U
M3y4aTh Pa3HbIE MPOLIECCHl U SIBJIICHUS; NOHUMAaHUE BO3MOKXHOCTU aKCHMOMATHYECKOTO
IIOCTPOCHUSI MATEMATUYECKUX TEOPUH.

Buabl nesitesibHOCTH: O3HAKOMIJIGHHE C TIOHSATHEM OOpPATHBIX TPUTOHOMETPUUYECKUX
¢bynkumii. VM3ydenuwe ompeneneHuil apKCUHyca, apKKOCHHYCA, apKTaHIe€HCa 4YHWCa,
dbopMmynnpoBaHue WX, U300pakeHHWE HAa €IMHUYHOM OKPY>KHOCTU, NMPUMEHEHHUE MpHU
pELIEHNH YpaBHEHUM.

Kpurepuu oueHuBaHusi NPAKTHYECKUX padoT
1. OIlEHKa «OTJIMYHO» BBICTABIIICTCSA OOydJaromeMycss 3a 0e30Mn00YHO
BBITIOJTHEHHBIE 3aJIaHUsl TIEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PalMOHAIBHOCTH BBIOPAHHBIX PEIICHHIA;
2. OILIEHKAa «XOPOIIIO» BBICTABJISETCS 00ydaroIieMycs 3a paboTy, BHITIOJHECHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;
3. OIleHKa  «YJOBJIETBOPUTEIHLHO»  BBICTaBIseTCS  oOydaromemycss  3a

BBITTIOJIHCHHBIC 3aaHUsA IICPBOr0 YPOBHA B IIOJITHOM 06’beMe;



4. OIIEHKa «HEYIOBJETBOPUTEIHHO» BBICTABIAETCA oOOydaromeMmycs 3a
BBITIOJTHCHHBIE 33JIaHUS TIEPBOTO YPOBHS B HE MTOJTHOM 00BEME.
Xoxa padoThi:
Yposens A.
1. Ins pyHKIMU y=SINX BEIOEPHUTE TPOMEKYTOK, Ha KOTOPOM (DYHKITUS KMEET
o0paTHy10. YKa)UTE€ MOHOTOHHOCTh OOpPaTHON (DYHKIIHMH.
1) [0; =]; 2) [n/2;3n/2]; 3) [-2m; ]; 4) [-m; =]; 5) [-4,5m; -3x]; 6) [217/2;237/2]; 7) [3;5];
8) [12;13].
2. Beruncnute 3HaueHue QyHKITUN.
1) arccos (sin 4x/3); 2) arccos (sin 270°); 3) arcsin (cos 2x/3); 4) arcsin (cos 0);
5) arcsin (sin 57/4); 6) arccos (cos 7n/6); 7) sin (arcos 1/3); 8) cos (arcsin 4/5);
9) tg (arcsin 9/15); 10) tg (arccos(-0,6)); 11) arcsin (sin 3); 12) arcsin (sin 5);
13) arcsin (cos 4); 14) arccos (sin 8); 15) arcsin (sin 15).
Yposens b.
JUist nanHO#M (QyHKUIMU cOCTaBbTe (POpMyITy 0OpaTHOU (PYHKIIMM HA YKa3aHHOM
IIPOMEXKYTKE:
1) y=sinx Ha [37/2; 57/2]; 2) y=Sin2X na [-3n/4; -n/4]; 3) y=sin(Xx-n/3) na [7n/3; 171/6];
4) y=C0SX Ha [m; 2m]; 5) y=C0SX Ha [-4m; -31]; 6) y=2C0SX Ha [97; 10m].

2. OTBEThTE HA KOHTPOJIbHBIE BOIPOCHI:
1) Yro Takoe arcsin a?

2) Kakue ToxxecTBa sl apKCUHYCa BaM U3BECTHBI?
3) [Ipu xakux a ompeneneH arcsin a?
4) Kakue 3Ha4eHMS] MOXKET MPUHUMATH arcsin a?

3. OopmuTe OTUET U CcAENalTE BBIBOJ 110 MPAKTUYECKOMN padoTe.

IMPAKTUYECKAS PABOTA Ne 38
BoinosiHeHUe TOXKAeCTBEHHBIX NMPeo0pa3zoBaHuii ¢ TOMOIIbIO (POPMYJI CII0KEHUSI.
Heanb padoThbl: HAYYUTHCS BBITIOJIHSITH TOXKIECTBEHHBIE MPEOOPA30BAHUS C TOMOIIIBHIO

(hopMyIT CIIOKEHUS.



PesyabraTrhl  (MeTampeaMeTHbIE):  YMEHHE  NPOAYKTUBHO  OOIIaTbecd U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM JESATEIBHOCTH, YYUTBIBATh ITO3ULIUU
JAPYTUX YYACTHUKOB JI€ATEIBHOCTH, 3(PPEKTUBHO pa3pemiaTth KOH(PINKThL; TOTOBHOCTD U
CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-II0O3HABATEIbHON N1€ATEIbHOCTH,
BKJIIOYasi yMEHHE OPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HWH(OpMAIUH,
KPUTHYECKH OIICHUBaTh M HWHTEPIPETHPOBATh HHQPOpPMAIHMIO, TMOIy4aeMyl0 U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbl (mpeaMerHble): BIAJACHUE CTAHAAPTHBIMA IPHUEMAaMU  PELICHUSA
palMOHAIBHBIX " UpPpaLMOHAIBHBIX, [IOKA3aTEeJIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPaBHEHUI M HEPABEHCTB, UX CHCTEM; MUCIOJIb30BAaHUE T'OTOBBIX
KOMITBIOTEPHBIX IIPOIPAMM, B TOM YMCJE JJI1 IIOUCKA IyTH PEIICHMS U WIUTFOCTPALUU
pelIeHns YpaBHEHUN U HEPABEHCTB;

Buabl gesitesibHOCTH: M3yueHune OCHOBHBIX (DOPMYJ TPUTOHOMETPUU: (POPMYIIBI
CIIOKEHUS, YJBOEHHUA, NpeoOpa3oBaHUA CyMMbl TPUTOHOMETPUYECKUX (PYHKUUN B
IIPOU3BEACHUE U NPOU3BEICHUS B CyMMY M NPUMEHEHHE NPU BBIYMCICHUH 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLIEHHUS €TO0.

KpuTtepun onieHMBaHUsI MPAKTHYECKHX PadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycsi 3a 0e30ln00YHO
BBITIOJIHEHHBIC 3aJ]JaHUsl TIEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C Yy4eTOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUI;

2. OIICHKa «XOPOIIIO» BBICTABIIAECTCS 00yJaromeMycs 3a padoTy, BHITOTHECHHYIO
B IIOJTHOM 00BEME C HEIOUCTAMMU;

3. OIEHKa «YAOBJIICTBOPUTEIHHO»  BBICTABISACTCA  OOydJaroImiemMycs 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MOJTHOM 00bEME;

4, oOleHKa «HEYIOBJICTBOPUTEIBHO»  BBICTABIACTCA OOydarmemycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoa padoThI:
Yposens A.

1. Ynpocrture BbIpaxKeHuUe:

1) cos a + cos (240° + a)) + cos (240° - a); 3)
) sin 22° c0s8°—c0s158°c0s98"
sin 23° cos7°+4 cos157°cos97° °

sin 56°sin124°—cos34°c0s236° |
cos 28° cos88°+ cos178°sin208° '

4) sin 20°+ sin 13°sin 57° - sin 33°sin 77° ;

2. Boluucnure 3HaueHUE BhIPAXKEHUS:



1) 2 cos (60° - a) - v/3sina- coso;

2) cos? (o - 30°) + cos? (a + 30°) + sin’c;
3) cos(a + B)cos(a — B) - cos’a + sin’;
4)sin 15° + tg 30°cosl5°;

5)

V2 cosa—2sin(45°— a)
2sin(60°+a)—3 cosa’

Yposens b.

1. Halinute 3Ha4€HNE BBIPAKEHUS:
1)tg (o + B), ecinu tgo 1 tgP — KopHH ypaBHEHHS X° — 4X + 2 =0
2) sin 4a, ecnu tgo — kopeHs ypasaerns 8(t — t°) = (1 + t9)?

a a T _ V2
3) tg; +ctg; , eciu coS (o - Z) =3

4) (cos 50) (cosa)™, ecr €S 20 = -i

5) c0s 3a + cosa, eCiIH o — KOPEHb ypaBHEHHs 2 C0S°a + 1 = cosa
OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHL:

1. 1151 uero HyHbI (POPMYJIbI CIIOKEHUS?

2. Kakue ¢popmysbl c10KEHUS Bbl 3HAETE.

3. OopmuTe OTUET U CcENIalTEe BBIBOJ 110 MIPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 39
BbinosiHeHHE TOKIECTBEHHBIX MPe00OPa30BaAHUN ¢ MOMOLILI0 (POPMYJT YIBOCHHOTO
aprymeHra.
Heanb padoTbl: HAYYUTHCS BBITIOJIHITH TOXKIECTBEHHbBIE MPEOOPA30BAHMS C MTOMOIIIBHIO
(bopMyJ YIBOEHHOTO apryMeHTa.

Pesyabrarel  (MeTampeaMeTHbIe): yMEHUE  TPOAYKTUBHO  OOIIATbCI |
B3aMMOJEHUCTBOBATh B IIPOLIECCE COBMECTHOW JEATEIbHOCTH, YUYWUTBHIBATH MO3UIUU
JIPYTUX YYaCTHUKOB JEATEILHOCTH, 3(h(PEKTUBHO pa3peniaTh KOHPIUKTHI; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOSTEIbHOW WH(OPMAIIMOHHO-TIO3HABATEILHONU JIeSITEIHHOCTH,
BKJIIOYAss yMEHHUE OPHUEHTHPOBATHCS B PaA3JIMUHBIX HCTOYHUKAX WH(OOpMaIIH,
KPUTUYECKH OIEHWBATh W HMHTEPIPETUPOBATh HHPOPMAIMIO, TIOJyd4aeMyl W3
Pa3IUYHBIX UCTOYHUKOB.

PesyabTarsl  (IpeAMeTHBbIC): BIAJACHUE CTAHAAPTHBIMU NPUEMAMHU  PELICHUS
palMOHAJIbHBIX u MppalUOHAIbHBIX, [MOKA3aTEIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUW M HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX



KOMIBIOTEPHBIX MPOrPAMM, B TOM YHUCJE JIJIsl MOUCKA MYTHU PEIICHUS U UJUIIOCTpaluu
pelIeHus] ypaBHEHU U HEPABEHCTB;
Buabl gesitesibHocTH: M3yueHune OCHOBHBIX (DOPMYJT TPUTOHOMETPUU: (POPMYIIbI
CJIOEHUS, YJBOEHHUSA, NpPeoOpa3oBaHUs CYMMBbl TPUTOHOMETPUYECKUX (QYHKIUN B
MIPOU3BEACHUE U MPOU3BEICHUS B CYMMY M MPUMEHEHHUE MPU BBHIYUCICHUU 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €TO0.
KpuTtepun onieHMBaHUusI MPAKTHYECKHUX PadoT

1. oleHKa «OTAWYHO» BBICTABJIsETCS oOOydaromemycss 3a 0e301IMO00YHO
BBINIOJIHEHHBIE 33JJaHUsl TEPBOT0, BTOPOTO YPOBHSA B IOJHOM OOBEME C YYETOM
pPalMOHAIILHOCTU BHIOPAHHBIX PEIICHUI;

2. OIIEHKa «XOpPOUIO» BBICTABIIAETCS 00yJaromeMycs 3a padoTy, BHIITOJTHEHHYIO
B [TIOJIHOM 00bEME C HEJJOUETAMU;

3. OIleHKa  «YJOBJIETBOPUTEIHHO»  BBICTaBIsieTCs  oOydaromiemycss — 3a
BBINIOJIHEHHBIE 33JJaHUS [IEPBOTO YPOBHS B IIOJHOM 00bEME;

4, OOCHKa «HCYIJOBJICTBOPHUTCIIBHO»  BBICTABJIACTCA 06yqa101ueMyc;1 3a

BBITIOJIHCHHBIC 3a/IaHUs IICPBOT'O0 YPOBHA B HC IIOJIHOM o0BeMe.

Xoxa pa0oThI:
Bapuanr A.

1. Yopocrture BelpakeHHeE.

sin 2a ctga 3) cos 70°
! cos 35°+sin 35°

2. Beraucnnte 3Hau€HUE BBIPAKCHHUS.

1) 2 cos’a - cos 2a; 2) +sin 35°; 4) cos 20 + 2 sin’a

sin 2a

1) sina + cosa, ecm/ltgg= 3; 2)sin4a, ecam ctga=2; 3)cos 2a, ecam 2 ctg’a + 7 ctga =

3T 71T
0 u—< a<—
2 4

Bapuanr b.
1. HalimuTe 3Ha4eHUE BBIPAKEHHUS.
.4 4 a 1 Vsin4a 1 3T
1) sin"a + cos” a, ecnu tg—=—;2) ——, eCNMN —< A < T
2 2" ' /ctga—tga sin 2a 4

T 41T 5w
3) cos—cos—cos—
77 7

2. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI:



1) [Anst gero Hy>KHBI GOPMYJIIBI YABOEHHOTO apryMeHTa?
2) Kakue ¢popmymbl yABOEHHOTO apryMeHTa Bbl 3HAETE.

3. OdopmMute OTYET U CAeNalTe BBIBOJ IO MPAaKTHUECKOM padoTe.

INPAKTHYECKASA PABOTA Ne 40
BbinosiHeHHEe  TOXKAECTBEHHBIX INpeodOpa3oBaHMidi ¢  NOMOWIbIO  (popmMyJ
MOJIOBUHHOI'0 AapPryMeHTA.
Ieap pabdoTbI: HAYYUTHCS BBINOJIHATH TOXICCTBEHHbIC MPEOOPa30BaHUs C MTOMOIIBIO
(GhopMyJ NOJIOBUHHOTO apryMeHTa.

PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHME  MNPOAYKTHMBHO  OOmIaThCs U
B3aMMOJICHCTBOBAaTh B IPOLECCE COBMECTHOM JESITENBHOCTH, YYUTBHIBATH IO3ULUN
APYTUX YYACTHUKOB JI€ATEIBbHOCTH, d3PPEKTUBHO pa3peliaTb KOHPINUKTHI; TOTOBHOCTh U
CHOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-IO3HABATEIbHON N1E€ATEIbHOCTH,
BKJIIOYasi yMEHHME OpPHUEHTHUPOBATHCA B PA3IUYHbIX HCTOYHUKAX HHGPOpMaIuHy,
KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATH HHPOPMALMIO, TMOJYy4YaeMyl H3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabrTarbl (mpeaMeTHbIE): BIAJACHUE CTAHAAPTHBIMA IPUEMaMU  PELICHUS
PalMOHAIIBHBIX 51 MppalMOHAIbHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; HUCIIOJb30BAHUE I'OTOBBIX
KOMIIBIOTEPHBIX IPOIPaMM, B TOM YHUCJE I IIOUCKA IYTH PELICHUS U WUIUIIOCTPALIUU
pelLIeHns YPaBHEHUN U HEPABEHCTB;

Buabl gesitesibHOCcTH: M3yueHune OCHOBHBIX (DOPMYJ TPUTOHOMETPUU: (POPMYIIbI
CJIOKEHUS, YJBOEHHUSA, NpPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (DPYHKIMI B
IIPOU3BEACHUE U NPOU3BEICHUS B CYMMY M NPUMEHEHHE NPU BBIYMCICHUH 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAKEHHS U YIIPOLIEHHUS €TO.

Kpurepuu oneHuBaHusi NPAKTHYECKUX padoT
1. ollIeHKa «OTJIMYHO» BBICTABIISIETCS 00yUaroImeMycs 3a 0€301MO0YHO BHITIOJTHEHHBIC
3aJlaHusl IEPBOT0, BTOPOTO YPOBHS B MOJHOM 00BEME C YUYETOM PAllMOHATBHOCTU
BBIOPAHHBIX PELICHU;
2. OLEHKa «XOpOIL0» BBICTABIISIETCS 00yYaroneMycs 3a padboTy, BHIIOJIHEHHYIO
B IIOJTHOM 00BbEME C HEJOUCTAMMU;
3. OLEHKa «YyAOBJIETBOPUTEIBHO»  BBICTABIIETCA  oOOywaroumiemycs  3a

BBIIIOJTHCHHBIC 3aJIdHUA IICPBOT0 YPOBHA B IIOJITHOM 061>eMe;



4, OOCHKa «HCYIOBJICTBOPUTCIBLHO)»  BbICTABJIACTCA O6yT-IaIOIHCMYC$I

BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa padoThi:
Yposens A.
1. YpocTuTth BeIpaKEeHHE.

1 1
1-tga 1+tga’

1) 4 sinsin (90° + 2) sin (270" - a); 2)(1 — tg*7) /tg=; 3)

4) (1 +tgo tg2) / (ctg> + 197)

2. Berancaure 3HaueHUE BBIPAKCHUA.

1) (tg°a+ ctg’a — 6) / (tg°a+ ctgo + 2), ecinuo= i—:; 2) cos 4a, ecrmsina = -

3. JlokakuTe TOXKJIECTRO.

3 cos?2a+1 | .m . 2m_ 1, W
————; 2)sin—cos— = -tg—-
4 5 5 475

1) sin®o + cos’a =
Bapuanr b.

1. Halinute 3HaYeHNE BhIPAKEHUS.

1) 4 sin 18° sin 306°; 2) sin 20, ecu t = ctgo — KOpeHb ypaBHeHUa t>+ 4t + 1=0

2. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI:

1) st uero HyXHBI (HOPMYJIIBI TOJTIOBUHHOTO aprymMeHTa?
2) Kakue popmysibl MOJIOBUHHOTO apryMEHTa BbI 3HAETE.

3. OpopmuTe OTUET U CceNalTe BEIBOJ 110 IPAKTUYECKOM padoTe.

IMPAKTUYECKAS PABOTA Ne 41

IIpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKNX (PYHKIMI B IPOU3BeIeHHE.

3a

Hean padoThl: HAYYUTHCSA MPEOOPA30BBIBATH CYMMbI TPUTOHOMETPUYECKHUX (DYHKIMH B

IIPONU3BCACHUC.

Pe3yabTarel  (MeTampeaMeTHbIE):  YMEHHUE  MNPOAYKTHBHO  OOIIaThCsS

n

B3aMMO/JICHCTBOBATh B IMPOIECCE COBMECTHOM JIESITEIHHOCTH, YYUTHIBATH IMO3UIUU

JIPYTUX YYaCTHUKOB JEATEILHOCTH, YPPEKTUBHO pa3perniaTh KOHMIUKTHI; TOTOBHOCTh U

CIIOCOOHOCTh K CaMOCTOSTENIbHOW WH(OPMAIIMOHHO-TIO3HABATEILHONU JIeSITEIHHOCTH,



BKJIIOYasi yMEHHE OPHEHTHUPOBATHCA B PA3NUYHBIX HCTOYHUKAX UHGPOpMAIuH,
KPUTHUYECKH OICHUBATh M HWHTEPIPETHPOBATh HMHQPOpPMAIHIO, TMOIY4aeMyl0 U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbsl (mpeaMerHble): BIAJACHUE CTAHAAPTHBIMA IPHUEMAaMU  PELICHUS
PalMOHAIIBHBIX u MppalMOHAIbHBIX, MOKa3aTeIbHbIX, CTENIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHUH M HEPABEHCTB, X CHCTEM; MCIOJb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOIPAMM, B TOM YHMCJE JJI1 IIOWCKA IyTH PEIICHMS U WIUTFOCTPALUU
pelIcHUs YPaBHEHHI U HEPABEHCTB;
Buabl nesitesbHocTH: M3yueHHE OCHOBHBIX (OPMYT TPUTOHOMETPUHU: (HOPMYIIBI
CIIOKCHHSI, YJIBOCHHS, MPeoOpa3oBaHUA CYMMBl TPUTOHOMETPHUYECKHX (QYHKIUI B
IIPOU3BEACHUE U NPOU3BEICHUS B CYMMY M IPUMEHEHHE IPY BBIYMCICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHHS U YIIPOLIEHHUS €TO.
KpuTtepun onieHMBaHus NPAKTHYECKUX padoT

1. oumeHka «OTJIMYHO» BBICTABIsAETCS oOOy4aromemMycs 3a 0e30mHnO0YHO
BBITNIOJTHEHHbIE 33/1aHUs NIEPBOrO, BTOPOTO YPOBHSA B IMOJHOM OOBEME C YYETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PELICHUI;

2. OLEHKA «XOpOIL0» BBICTABIISETCS 00yYaroeMycs 3a padoTy, BBIIIOJIHEHHYIO
B IIOJTHOM 00BEME C HEIOUCTAMHU;

3. OLEHKa «yJOBJECTBOPUTEJIBHO»  BBICTABIIETCA  OOywaroumiemycs  3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OUEHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIsACTCA OOydawleMmycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoxa pa0oTbr:
Yposens A.
1. [IpeoOpa3yiiTe B mpou3BeCHUE.

11m
12

. . 51 T o« /A
1) sin +sin—; 2) cos 6a.—cos 3a; 3)tg (Z+5) -1g (Z_E)’
4) sin o+ cos a; 5) sin o, - cos B;  6)V3 — tga.

2. JlokaKuTe TOXKISCTBA.

1) 1 —sin a —cos a =22 Sin% sin (% - 45°%);



B a-p

2)sina+sinB+sin(a—B)=4sin%COSZ—COST

3) 1—2005a+cos2a=—4cosasin2%
4) sin 16° + sin 24° + sin 40° = 4 sin 20° cos 12° cos 8"
Yposens b.

1. Beruucaure 3Ha4eHUE BBIPAKCHHUA.

1) cos 20° + sin 190° + cos 140°; 2)

2. CpaBHUTE MO BEIMYMHE YHCIIA.

1)a=sin39°+sin41° ub =sin 38° +sin 42°
2)a=1-2sin29°ub=2sin31°-1; 3)a=1tg22° +ctg24° ub =1tg 24° + ctg 22°

2. OTBeTbTE HA KOHTPOJIBHBIE BOIPOCHI

J1st 4ero Hy>XHO MPeoOPa30BbIBATh TPUTOHOMETPUYECKHE BBIPAXKEHUS?

3. OopmuTe OTUET U CceNalTe BBIBOJ 10 MIPAKTUYECKOM paboTe.

IMPAKTUYECKASI PABOTA Ne 42
IIpeoOpa3oBaHue npou3BeleHUs] TPUTOHOMETPUYECKUX PYHKIMIA B CyMMY.

Hean pabdoTbl: HaydyuThCA MPEOOPA30BHIBATH MPOU3BEACHHUS TPUTOHOMETPUUYECKUX
(GyHKIMIA B CyMMY.

Pesyabrarel  (MeTampeaMeTHbIe): yMEHUE  TPOAYKTUBHO  OOIIATbCI |
B3aMMOJEMCTBOBATh B IPOLIECCE COBMECTHOW JE€SATEIbHOCTH, YYWUTBHIBATH IO3UIUU
JIPYTUX YYaCTHUKOB JEATEIbHOCTH, 3((PEKTUBHO pa3peniaTh KOHPIUKTHI; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOSATENIbHOW HH(OPMAIMOHHO-TIO3HABATEILHON JIEATEIbHOCTH,
BKJIIOYAss yMEHUE OpPHUEHTHPOBATHCS B PaA3JIMUHBIX HCTOYHUKAX UHMOpMauu,
KPUTUYECKH OIEHWBATh M HMHTEPIPETUPOBATH HHGPOPMAIMIO, TOJydYaeMyl W3
Pa3IUYHBIX UCTOYHUKOB.

PesyabraTrsl (mpeaMeTHble): BIAJACHHUE CTAHAAPTHBIMUA NPUEMAMU  PELICHUS
palMOHAJIBbHBIX 151 VPPalUOHAIbHBIX, ITOKAa3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE ISl IOUCKA MYyTH PEIICHUS] U WJUTIOCTPAIUU
pellIeHUsI YPaBHEHUM U HEPABEHCTB;

Buabl jgesitesibHOcTH: M3ydeHue OCHOBHBIX (OPMYJI TPUTOHOMETPHUHU: (POPMYJIBI
CJIOKEHUSI, YJBOEHHUSA, MPeoOpa3oBaHWs CyMMBbI TPUTOHOMETPHUUYECKUX (DYHKIMI B



MPOU3BEJICHNE W MPOU3BEICHHUSI B CYMMY M MPUMEHECHHUE MPHU BBIYMCICHUU 3HAYCHUS
TPUTOHOMETPHUECKOTO BHIPAKCHHSI U YIIPOIICHUS €TO.
KpuTtepun onieHMBaHUusI MPAKTHYECKUX PadoT

1. omeHKa «OTAWYHO» BBICTABISAETCS oOOydJaromemMycss 3a 0e30IMO0IHO
BBIMIOJTHCHHBIE 3a/IaHus TIEPBOTO, BTOPOTO YPOBHS B TOJTHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIIEHKa «XOPOIII0» BBICTABIISETCS 00yJaroneMycs 3a paboTy, BHIITOJTHCHHYIO
B TIOJTHOM 00beMe C HeJI0UeTaMHu;

3. OLEHKa «yAOBICTBOPUTEIBHO»  BBICTABIETCA  oOOywaromiemycs  3a
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO YPOBHS B ITOJTHOM 00bEME;

4, oOleHKa «HEYIOBJICTBOPUTEIBHO»  BBICTABIACTCA OOydJaromeMmycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'O0 YPOBHA B HC IIOJIHOM o0BeMe.

Xoa padoThI:

YposeHs A.

[IpeoOpa3yiiTe B cymmy.

1) Sin%COS;T—0 ; 2) cos 18° cos 66°; 3) sin Sasin 3a; 4) cosasin 3a,
2. JIokaxHuTe TOXKISCTBA.

4 cosa cos (60° - a) cos (60° + a) = cos 3a
3. Beruncnure 3HaYeHUE BBIPAKCHHUS.

32 sin 70° cos 40° sin 10°
Yposens b.

1. Beruuciaute 3HaueHNE BBIPAKEHUS.

1) sin 130° sin 190° +sin® 110, 2) cos 20° cos 40° cos 60° cos 80°;
3) sin 20° cos 50° sin 60° cos 10°

2. CpaBHHTE 1O BEJIMUUHE YHUCTIA.

. T T T T 1
a = Sin—Cc0Ss—Cc0s—cos—ub = =
16 16 8 4 7

2. OTBEThbTE HA KOHTPOJIbHBIE BOIPOCHI

Kak MoxxHO mTpeoOpa3oBaTh MPOU3BEICHUS TPUTOHOMETPUUECKUX (PYHKIUI B CyMMYy?



IHPAKTHYECKAS PABOTA Ne 43
IIpeoOpa3oBanue TPUroOHOMeTPUYECKHUX (PyHKIIUIA.
Ieap padoThl: HAyuYuTHCS NPEeOOPA30BBIBATh TPUTOHOMETPUUECKHE (DYHKIIUY.

PesyabTarsl  (MeTampeaMeTHbIE):  YMEHHE ~ NPOAYKTUBHO  OOWIAThCA U
B3aMMOJICHCTBOBAaTh B IPOLECCE COBMECTHOM JEATENBHOCTH, YYUTBHIBATH IO3ULUU
APYTUX YYACTHUKOB JI€ATEIBHOCTH, 3PPEKTUBHO pa3pemiath KOH(QINKThL; TOTOBHOCTD U
CIIOCOOHOCTh K CAMOCTOSTEIbHOW HH(OPMAallMOHHO-TIO3HABATENIBHON N1€ATENbHOCTH,
BKJIOYAsi YMEHHUE OpPUEHTUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX HH(OpMaIUH,
KPUTHYECKH OIICHUBATh W HWHTEPIPETHPOBATh HHQPOpPMAIHMIO, TMOIY4aeMyl0 U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbsl (mpeaMerHble): BIaJACHUE CTAHAAPTHBIMA IPHUEMAMU  PELICHUS
PalMOHAIIBHBIX 51 MppalOHaJIbHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM; HUCIIOJb30BAHUE I'OTOBBIX
KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHUCJE U1 IIOUCKA IYTH PELICHUSA U WUIKOCTpaLUU
pelLIeHNs YPaBHEHUN U HEPABEHCTB;

Buabl gesitesbHocTH: Pemienue no ¢opmynaM U TPUTOHOMETPHUYECKOMY KpYyTY
MPOCTEUILINX TPUTOHOMETPUYECKUX YypaBHeHUW. [IpuMeHeHHe OOmMX METOI0B
penieHus ypaBHeHUH (IpUBEACHUE K JINHEWHOMY, KBaIpaTHOMY, METO/J] Pa3JIOKEHUS Ha
MHOKHUTEIIN, 3aMEHbI IEPEMEHHO ) IPU PELIEHUU TPUTOHOMETPUUYECKUX YPABHEHH.

Kputepun oneHUBaHUSA MPAKTHYECKHX PadoT

1. oleHKa «OTAWYHO» BBICTABJISETCS oOOydaromemycss 3a 0e301IMO0YHO
BBITIOJTHCHHBIC 3aJaHHUS TIEPBOrO, BTOPOTO YPOBHSA B TMOJHOM OOBEME C Y4YETOM
paIoHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2. OIIGHKA «XOPOIII0» BBICTABIISIETCS 00yJaromeMycs 3a paboTy, BBIITOJTHCHHYIO
B IIOJTHOM 00BbEME C HEIOUCTAMMU;

3. OIEHKAa  «YJOBJICTBOPUTEIIBHO»  BBICTABIIACTCS  OOydwaromemycs  3a
BBITIOJTHEHHBIE 3a[aHHsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OIICHKa «HEYJIOBJICTBOPUTEIHLHO» BBICTABIACTCA OOydJaroImeMycs 3a

BBITIOJIHCHHBIC 3aJIaHUA IIEPBOI0 YPOBHS B HC ITOJIHOM o0BeMe.

Xoa padoThI:
YpoBens A.

1. Yopocture BbipakeHUE.

1) [sin (- +@) —cos (- +a)] / [sin (- + &) + cos (- + Q)];



tinaassnal/sn e AT LEAL,

3) [1 —ctg(m — 2a) ctga] / [ctg (37” — ) + ctg a]; 4) cos? (o + 2B) + sin’(a—p) — 1;

5) cosz(%” - %) - cosz(llT” + %)

Yposens b.

sin(80°+4a)
20°+a)sin(70°—a)

2 T 2 5m
1) [tg°(2a - Z) —1]/1tg” (20 - T) +1] 2)4 sin(

2. OTBeThTE HAa KOHTPOJIBHBIE BOIIPOCHI:
3adyeM npeoOpa3yroT TPUTOHOMETPUUECKUE BHIPAKEHUS?

3. OpopmuTe OTUET U CcAeNaiTe BBIBOJ 10 IPAKTUYECKOM paboTe.

IMPAKTUYECKAS PABOTA Ne 44
Pemenne ypaBHeHni BUAA y=COS X H y=sin X.
Hean paGoThbl: HAYyYUTHCS pelIaTh YPABHEHHS BUAA Y=COS X U y=sin X.

PesyabTarel  (MeTampeaMeTHBbIE):  YMEHHME  MNPOAYKTHMBHO  OOmIaThCs |
B3aMMOJICHCTBOBAaTh B IPOLECCE COBMECTHOM JESITENBHOCTH, YYUTBHIBATH IO3ULUN
IPYTUX YYaCTHUKOB JAEATEIbHOCTH, 3(PPEKTUBHO pazpeniaTh KOHQIUKTBI; TOTOBHOCTh U
CHOCOOHOCTh K CAaMOCTOSITEIbHOW HH(OPMallMOHHO-TIO3HABATENIbHON N1eATEIbHOCTH,
BKJIIOYasi yMEHHME OpPHEHTHUPOBATHCA B PA3IUYHbIX HCTOYHUKAX UHPOpMaIuy,
KPUTHYECKH OLICHUBaThb W HWHTEPIPETHPOBATh HMHQPOpPMAIMIO, TMOIY4aeMyl U3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabrTarbl (mpeaMeTHbIE): BIAJACHUE CTAHIAPTHBIMUA IPUEMAaMU  PELICHUS
PalMOHAIIBHBIX 51 MppalOHAIbHBIX, ITOKA3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM M HEPABEHCTB, UX CHCTEM; HCIOJb30BAHUE I'OTOBBIX
KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHUCJE I IOUCKA IYTH PELICHUSA U WJUIKOCTpALU
pelIeHns YPaBHEHUN U HEPABEHCTB;

Bunbl nesitenbHocTH: Pemenue no ¢opMmynaM U TPUTOHOMETPUYECKOMY KpYTy
MPOCTEUIINX TPUTOHOMETPUUYECKHX ypaBHeHUU. [IpuMeHeHune OOIMX METO0B
penieHus ypaBHeHUH (IpUBeAeHUE K JIMHEWHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHUs Ha
MHOKHUTEJIN, 3aMEHbI IEPEMEHHOM ) TPU PELICHUU TPUTOHOMETPUUYECKUX YPABHEHHM.

Kpurepuu oneHuBaHusi NPAKTHYECKUX padoT



1. omeHKa «OTAWYHO» BBICTABISETCS oOOydJaromemMycss 3a 0e301rb0YHO
BBITIOJTHCHHBIE 3aJaHHs TIEPBOrO, BTOPOTO YPOBHSA B IOJHOM OOBEME C YYETOM
PaIMOHAILHOCTH BBIOPAHHBIX PEIICHHIA;

2. OIICHKA «XOpOIIO» BHICTABISETCS 00yJaromeMycs 3a paboTy, BHIMIOITHEHHYIO
B TIOJITHOM 00bEME C HeJI0UeTaMu;

3. OIIGHKa  «yJIOBJIETBOPUTEIbHO»  BBICTABJIACTCS  oOOydaromemycs  3a
BBITIOJTHCHHBIE 3a[aHHsI IEPBOTO YPOBHS B ITOJIHOM 00bEME;

4. OlEHKa «HEYJOBJICTBOPUTEIBHO» BBICTABISCTCA oOOydaromeMmycs 3a

BBIIIOJIHCHHBIC 3aIaHUA IICPBOIr0 YPOBHS B HC ITOJIHOM ooBeMe.

Xoxa pa0oThI:
Yposens A.

1. Pemure ypaBHEHNE Ha YKa3aHHOM MPOMEKYTKE.

1) cos x = -g, X € ('ﬂ;'g)i 2) sin X :g, X € (0;m); 3) cosx = -%, X € (m; 37”)
4)sinx =2, x € (0:2n); 5) sin 2x =2, x € (5 7); 2) cos(L—x) =2, x € (57);

2. Pemmte ypaBHEHHUE.
1) sin x + sin 3x = 0; 2) sin 2x + cos X = 0; 3) sin 3X = - COSX;

1
- +
sinx cosx

4) sinx + cosx =

Yposens b.

1) cos = - =, X € () 2) sin(2-X) = =, X € (-1;4);

3) sin x = cos 4x; 4) sin’®x + cos® X = cos X

2. OTBeTbTE HA KOHTPOJIbHBIE BOIPOCHI

YTO Mose3HO UMETH B BUAY NPU PELIEHUN TPUTOHOMETPUUYECKUX YPABHEHUN?

3. OpopmuTe OTUET U CAENalTe BBIBOJ 110 IPAKTUYECKOM paboTe.
MNPAKTUYECKAS PABOTA Ne 45

Pemenue ypaBHeHuii Buja y=tg x u y=ctg x.

Heab padoThl: pemars ypaBHEHUs BUIA y=tg X U y=ctg X.



PesyabraTrhl  (MeTampeaMeTHbIE):  YMEHHE  NPOAYKTUBHO  OOIIaTbecd U
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM JEATEIBHOCTH, YYMTBIBATH ITO3HMIIMH
JAPYTUX YYACTHUKOB JI€ATEIBHOCTH, d3PPEKTUBHO pa3periarb KOHPIUKTHI; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-II0O3HABATEIbHON N1€ATEIbHOCTH,
BKJIIOYasi yMEHHE OpPHEHTHUPOBATHCA B PA3UYHBIX HCTOYHUKAX HUHGPOpMAIUH,
KPUTHYECKH OIICHUBaTh M HWHTEPIPETHPOBATh HHQPOpPMAIHMIO, TMOIy4aeMyl0 U3
Pa3JIMYHBIX UCTOYHUKOB.

Pesyabrarbl (mpeaMeTHble): BIAJACHUE CTAHAAPTHBIMA IPHUEMAaMU  PELICHUS
palMOHAIBHBIX " UpPpaLMOHAIBHBIX, [IOKA3aTEeJIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, X CHCTEM; MCIOJb30BaHUE T'OTOBBIX
KOMITBIOTEPHBIX IIPOIPAMM, B TOM YHMCJE JJI1 NIOUCKA IIYTH PELICHMS U WIUTIOCTPALUU
pelIeHns YpaBHEHUN U HEPABEHCTB;

Buabl gesitesbHocTH: Pemienne no ¢opmyinaM M TPUTOHOMETPHUUYECKOMY KpYyTY
MPOCTEUILINX TPUTOHOMETPUYECKHX YypaBHEHUW. [IpuMeHeHHe OOHmMX METOI0B
penieHus ypaBHeHUH (IpUBEACHUE K JINHEWHOMY, KBaIpaTHOMY, METO/J] Pa3JIOKEHUS Ha
MHOKUTEIIN, 3aMEHBI IEPEMEHHON) ITPU PEIIEHUN TPUTOHOMETPUYECKUX YPABHEHUI.

KpuTtepun onieHMBaHUsI MPAKTHYECKHX PadoT

1. oleHKa «OTJIMYHO» BBICTABISIETCS OOydaromeMycsi 3a 0e30ln00YHO
BBITIOJIHEHHBIC 3aJ]JaHUsl TIEPBOTO, BTOPOTO YPOBHS B IOJHOM OOBEME C Yy4eTOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;

2. OIICHKa «XOPOIIIO» BBICTABIIAECTCS 00yJaromeMycs 3a padoTy, BHITOTHECHHYIO
B IIOJTHOM 00BbEME C HEOUCTAMMU;

3. OIEHKa «YAOBJIICTBOPUTEIHHO»  BBICTABISACTCA  OOydJaroImiemMycs 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MOJTHOM 00bEME;

4, oOleHKa «HEYIOBJICTBOPUTEIBHO»  BBICTABIACTCA OOydarmemycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoa padoThI:
Yposens A.

1. Peminre ypaBHEHHE Ha YKa3aHHOM IPOMEXYTKE

1) tgx = - /3, X€ (0;21); 2) ctgx = /3, X€E (

T 3T
2" 2

); 3) tg (2x — 3) = -1, xe (10;11);
2. Pemnte ypaBHEHHUE.

1) tgx — 2 sinx = 0; 2) sin 2x - v/3cos 2x = 2sin 5x

Ypogsens b.



1) ctg Bx—2) =1, xe (3;4);

2) sin 3x — cos 3x = /2 cos 5x

2. OTBETHTE HA KOHTPOJILHBIE BOIPOCHI

Kak pemarorcsi OCHOBHBIE TUIIBI TPUTOHOMETPHYECKUX YPABHEHUIA?

3. Odopmute OTYET U CeNalTe BHIBOJ IO MPAaKTHUECKOM padoTe.

INPAKTHUYECKAS PABOTA Ne 46
OcHOBHBIE METO/IbI pPellleHNs] TPUTOHOMETPUYECKUX YPABHEHUI.
Hean paboThI: HAYYUTHCS PEIIATh TPUTOHOMETPUYECKHE YPABHEHUS.

PesyabTarbl  (MeTampeaMeTHbIE):  YMEHHME  MNPOAYKTHMBHO  OOmIaThCs U
B3aMMOJICHCTBOBAaTh B IPOLECCE COBMECTHOM JESITENBHOCTH, YYUTBHIBATH IO3ULUN
IPYTUX YYaCTHUKOB JAEATEIbHOCTH, 3(PPEKTUBHO pazpeniaTh KOHQIUKTBI; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOATENbHOM HH(OPMAIIMOHHO-TTO3HABATEIbHON JAESITENIbHOCTH,
BKJIIOYasi yMEHHME OpPHUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HUHGPOpMaIuHy,
KPUTHUYECKH OLICHUBaThb W HHTEPIPETHPOBATh HMHQPOpPMAIMIO, TOIY4aEMYIO0 U3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabTarbl (mpeaMeTHbIE): BIAJACHUE CTAHAAPTHBIMA IPUEMAaMU  PELICHUS
PalMOHAIIBHBIX 51 MppalMOHAIbHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM M HEPABEHCTB, MX CHCTEM; HCIOJBb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCJE IS MIOUCKA MYTH PELICHUS W WIUIFOCTPALUN
pelIeHns YPaBHEHUN U HEPABEHCTB;

Bunbl nesiteabHocTH: Pemienue mno ¢opMmynaM U TPUTOHOMETPUYECKOMY KpYTy
MPOCTEUIINX TPUTOHOMETPUUECKUX YypaBHeHuW. [IpuMeHeHune OOIMX METO0B
pellieHusl ypaBHEHUH (IIpUBEACHUE K JIMHEHHOMY, KBaJIpaTHOMY, METOJ] Pa3JI0KEeHUs Ha
MHOKHUTEIIN, 3aMEHbI IEPEMEHHON ) IPU PELIEHUH TPUTOHOMETPUUYECKUX YPABHEHHM.

Kputepun onieHUBaHUS MPAKTHYECKUX PadoT
1. oleHKa «OTAWYHO» BBICTABJISETCS oOOydaromemycss 3a 0e30IMO0YHO
BBITIOJTHCHHBIC 3aJaHHUsS TIEPBOrO, BTOPOTO YPOBHSA B MOJHOM OOBEME C YYETOM
paIoOHaIbHOCTH BBIOPAHHBIX PEIICHUH;
2. OLEHKa «XOPOIII0» BHICTABIIACTCS 00yJaroeMycs 3a pa0doTy, BBIMTOJTHEHHYIO
B IIOJTHOM 00BbEME C HEIOUCTAMHU;
3. OIEHKAa «YJOBJICTBOPUTEIIBHO»  BBICTABIIICTCS  OOydaromemycs  3a

BBITTIOJIHCHHBIC 3aaHUsA IICPBOr0 YPOBHA B IIOJITHOM 06’E>CMC;



4. OIIEHKa «HEYIOBJETBOPUTEIHHO» BBICTABIAETCA oOOydaromeMmycs 3a

BBIIIOJIHEHHBIE 33JIJaHUS [IEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa padoThI:
Yposens A.

Pemure ypaBHeHHMe.

. 5
1) 3 sin® x + cos*x = 5c0s X; 2) P —

+sinx=3;3)sinx+2cosx=0
x+1

4) sin® x = 2 cos® X + 2 c0S 2X; 5)ﬁ+cosx+2=0; 6)3sin X — cos X = 0

7) sinx tg x = % 8) 2sin® + 5sinx cos x —3c0s’x =0 9) ctg 2x — tg 2x = % tg 4x
Yposens b.

1) cos’x — 4 cosz(g) —1=0 2) 3sin®x + 4sin x cos X — 7¢0s’x = 0

3) 1 - cosx = 2tg§

2. OTBeTbTE HA KOHTPOJIbHBIE BOIPOCHI

KaK, 3Hasg OJHO pCHICHHC HpOCTGﬁIﬂCFO TPUT'OHOMCTPHUYCCKOI'O YPABHCHMUA, HaWTH BCe

€ro pemenus?

3. OopmuTe OTUET U CceNalTEe BBIBOJ 110 MIPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 47
Pemienne TpUroHOMETPUYECKUX HEPABEHCTB.
ey padoThI: HAYYUTHCS PEIIATh TPUTOHOMETPUUECKHE HEPABEHCTBA.

PesyabTarel  (MeTampeaMeTHbIE):  YMEHHME  MNPOAYKTHMBHO  OOmIaThCs U
B3aMMOJICHCTBOBAaTh B IMPOLECCE COBMECTHOM MESITENBHOCTH, YYUTBHIBATH IO3ULUU
IPYTUX YYaCTHUKOB JA€ATEIbHOCTH, 3(PPEKTUBHO pazpeniaTh KOHQIUKTHI; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOATENbHOM HH(OPMAIIMOHHO-TIO3HABATEIbHON JAESITENIbHOCTH,
BKJIIOYasi yMEHHME OpPHUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX UHPOpMaIuHy,
KPUTHUYECKH OICHUBAaTh M HWHTEPIPETHPOBATh HMHQPOpPMAIHMIO, TMOIY4aeMyl0 U3
Pa3JIMYHBIX UCTOYHUKOB.

PesyabTarbl (mpeaMeTHbIe): BIAQJACHUE CTAHIAPTHBIMU [pUEMAaMU  PELICHUS
pPalMOHAIIBHBIX " MppalMOHAIbHBIX, MMOKA3aTEIIbHBIX, CTEICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB, MX CHCTEM; HCIOJBb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCJE ISl MIOUCKA MYTH PELICHUS W WJUIFOCTPALUN
pelIeHns YpaBHEHUN U HEPABEHCTB;



Buabl JgesATelbHOCTH: YMEHHME OTMEYaTh HAa KPyre pemeHus IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

KpuTtepun onieHMBaHUusI MPAKTHYECKHUX PadoT

1. omeHKa «OTAWYHO» BBICTABISAETCS oOOydJaromemMycss 3a 0e30IMO0IHO
BBITIOJIHEHHBIE 33J]aHUsl TIEPBOTO, BTOPOTO YPOBHS B TIOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIIEHKa «XOpOIIO» BBICTABIISIETCS 00yUaromeMycs 3a padoTy, BBIIOJTHEHHYIO
B IIOJIHOM 00bEME C HEJIOUETAMU;

3. OIlCHKa  «YJIOBJICTBOPUTEIHLHO»  BBICTaBIsETCA  oOydJaromemycss  3a
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO YPOBHS B ITOJTHOM 00bEME;

4, oOleHKa «HEYIOBJICTBOPUTEIBHO»  BBICTABIACTCA OOydJaromeMmycs 3a
BBITIOJIHEHHBIE 33JIaHUs [IEPBOTO YPOBHSA B HE MOJTHOM 00bEME.
Xoa padoThi:
YposeHs A.

Pemure HEpaBeHCTBA.
: : . 1 . 1
1) sinx= 0; 2) cos 2x< 0; 3) cos 2x=1; 4)sin 2x < -1; 5) sinx < = 2) sinx > = 6)
: 1 3
sinx >=; 7)cosx > A
4 2
Yposens b.
V3 1 1 . 1
1) COS X < —; 2) COS X > - = 3) COS X < 4) sin X < - -
2. OTBeTbTE HA KOHTPOJIbHBIE BOIPOCHI
Kak pemaroTcsi OCHOBHBIE TUITBI TPUTOHOMETPUYECKUX HEPABEHCTB?

3. OpopmuTe OTUET U CAENIalTEe BBIBOJ 110 IPAKTUYECKOM paboTe.

IHNPAKTHYECKASA PABOTA Ne 48

YucaoBas nmocjaeaoBaTe/JIbHOCTD, crnocoonI ee 3agaHusi. Bbruucienne nmpeaeia
MmoCJjea0BaTeJIbHOCTH. beCKOHeUHOo yﬁblBaIO]Haﬂ reoMmerpuicckKas

nmocj1eA0BaTeJIbHOCTD.



esb: HAYYUTHCS ONPENENATh YACIOBYIO MOCIIEI0BATEIbHOCTD, BBIUUCIISATH MpeIel
MOCJIEA0BATEILHOCTH
PesyabTarnl:
npeomemuuvle:
- ¢(hOPMUPOBAHHOCTh  MPEACTABICHUM O MAaTeMaTHYeCKMX TMOHATHUAX  Kak
BOXHEHUIIINX MaTeMaTUYECKHX MOJEISAX, MO3BOJISIONIMX ONHUCHIBATH W U3Yy4YaTh
pa3Hble MPOIECCHl M SIBJICHUS; MOHMMAaHUE BO3MOXXHOCTH aKCHOMAaTHYECKOTO

IMOCTPOCHUA MAaTCMATHYICCKHX TCOprI;

- BJJaACHUC MCTOAaMMU JOOKa3aTCIbCTB W aJITOPUTMOB PCHICHUA, YMCHHC HUX

IMPUMCHATD, IIPOBOAUTDL JOKA3AaTCIBHBIC PACCYKICHHA B XOAC PCIICHUA 3a1a4;

- c()OPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSTHUAX MaTEeMAaTUYECKOTO
aHalu3a U UX CBOMCTBAaX, BIAJCHUE YMEHUEM XapaKTEPU30BaTh IIOBEICHUE
(yHKUUNA, HKCIONB30BAHUE TMOJYYEHHBIX 3HAHUM [UIsl ONMCAHUS W aHajau3a

PCAIBbHBIX BaBHCHMOCTeﬁ;

Memanpe()Memele:

- YMCHHC CaMOCTOATCIBHO OIIPCACIIATH HCIH ACATCIBLHOCTH M COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATh ACATCIBHOCTDL, HCIIOJIb30BaTb BCC BO3MOKHBIC PCCYPCHI IJIA
JOCTHXKCHHA IIO0CTABJICHHBIX ueneﬁ n pcajin3allii IIIAaHOB JCATCIIBHOCTHU,

BBIOMPATH YCHEIIHbIE CTPATETUU B PA3TUYHBIX CUTYaLIHSIX;

- TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSITEJIbHOM  MH(OpMAIIMOHHO-
MO3HABATEIbHOW  JEATEIBHOCTH, BKJIOYAas YMEHHUE OpPUECHTUPOBATHCA B
pa3IUYHBIX ~ UCTOYHHUKAX  HWHPOpMAlMU,  KPUTUYECKU  OIEHUBATH U

UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYAEMYIO U3 Pa3JIMYHBIX UCTOYHUKOB;

JAUYHOCMHbLE.
- c(hopMHUPOBAHHOCTH MPEJICTABICHUNH O MaTeMaTHUKE KaK YHUBEPCAJIBHOM SI3BIKE;
HAayKH, CpEJICTBE MOJICJIIMPOBAHUS SIBIICHUW M NPOLIECCOB, HAECAX WM METOAAX

MaTEeMaTHUKH;



- pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
AITOPUTMUYECKON  KYJIbTYpbl, KPUTUYHOCTH  MBIIUICHUSI Ha  YPOBHE,
HEoOXoauMoM Uil Oyayiied  mpodeCCHOHAIBHOM — JeATEeNbHOCTH, IS

MPOIOJIKEHUS 00pa30BaHUs U CaMO0Opa30BaHUS

Buabl nesiTe ILHOCTH:

O3HAaKOMIIEHHE C TIOHSATHEM YHMCJIOBOW IMOCIIEAOBATEIBHOCTH, CIIOCO0AMU €€ 3a/JaHMs,

BBIUMCJICHUSIMHU €€ WICHOB. O3HAKOMJIEHUE C BBIYUCIEHUEM CYMMBI OECKOHEYHOIO

YUCJIOBOIO Ppsila HAa NPUMEPE BBIYUCICHHUS CYMMblI OECKOHEYHO YObIBarOUIEH

r€OMETPUYECKON MTPOTPECCHH.

Pemenune 3agau Ha mnpuMeHeHHEe (OPMYJIBI CyMMbl OECKOHEYHO YyObIBarouiei

r€OMETPUYECKON MTPOTPECCHH.

Kpurepuu onennBanus:

1. OLIEHKAa «OTJINYHO» BBICTABIIAETCS OOydYaromeMmycsi 3a paboTy, BBIINOJIHEHHYIO
0e30mH1O004YHO, B TMOJHOM OOBEME C YUYETOM PAlMOHAIIBHOCTH BBIOPAaHHBIX

pELICHUN;

2. OIICHKA «XOpOIIIO» BBICTABJISIETCA 00yUaromemMycsi 3a padoTy, BHIIOJHEHHYIO B

ITOJTHOM 00BEME C HCOO4YCTaMU,

3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABISIETCS oOOydaromeMmycs  3a paloTy,
BBITIOJIHEHHYIO B HE MOJTHOM o0beMe (He MeHee 50% TpaBUIbHO BBITIOJIHEHHBIX

3aJaHui OT 001Iero oobeMa paboThl);

- OIICHKa «HEYJOBJICTBOPUTEIHLHO» BBICTaBIsIeTCS oOydaromeMycss 3a padory,
BBINIOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% MpaBUIbHO BBHIMOTHEHHBIX 3aJaHUMN
oT 00111eT0 0OBEMa paboThI).

Xoxa pab6orhbi:
[. 3anumnTe nepBbie MIECTh YICHOB MOCIEA0BATEIbHOCTH, 3JaHHON pPa3InYHbBIMU

1) a, — n-e HATYPAABHOE YHCI0, Aeanueeci Ha 6;

2) a, — n-e npocToe HHCIO;
3) @, — n-e EaTYpANbHOE YHCNO, ABTAOMECCH MOTHEIM KBAJPDATOM;
4) @, — cctaTok or aedeHna uucaa 2" wa n;

5) a, — ocTaTok OT AeneHuA Ha 5 unchaa 3%
G)a,=2"+ 1;

? :.”_1:
)a, n® 41




cnoco0amu:

E} Qpi = Eun =My dy = E;
9 an,=(-1)"a,+4;a, =2
lﬂ} ﬂﬂ+1 = [ﬂﬂ]“'ﬁ: iy = 1[:'2'1:'

II. M300pa3uTh Ha YUCIOBOU MPSIMOI HECKOJIBKO WICHOB MOCIEIOBATEILHOCTH {X,} U

BbISICHUTDL, K KAKOMY YHCJIy OHH HpI/I6JII/I)KaI-OTCHI

__n+1 n—2

1 (="
1)xn=; 2)xn=T 3)xn_T 4)xn=T

III. CocTaBbTe 0OHY U3 BO3MOXKHBIX (POPMYJI N-TO WIEHA MOCIEI0BATEIBHOCTH 110
IIEPBBIM IIATH €€ YICHAM:

1)0,1,2,3,4, ... 2)-1,-2,-3,-4,-5,...;  3)5,10, 15, 20, 25, ... ;
4)6,12,18,24,30,...; 7)3,9,27,81,243,...: 8) 9, 16,25, 36,49, ...
9)5,6,7,809,..; 10)10,9,8,7,6,... 11)4, 8,12, 16,20, ..:

IV. Haiigure cymmy reomerpuueckoii nporpeccuu (by), ecm:
Db, =3,q=%; 2)b;=-1,0=0,2; 3)b;=-5,0=-0,1 4 b, =2,q=-%
V. Breruucnure:

1) 2+1+§+%+m; a49+7+1+%+%wm.; 3)125+25+5+1 +..,

VI. Beruucnure mpenessl

: x . x=1 . xt -4 2 &2

1) lim——: 2 - —_— i = -

}:--1_1:2+1 ”rl--lfll:r:’nl E}ng.rﬂvx-Elﬂt}Irl—Iv]::x‘*q-l'
x2+1 L 2xt —x 1

5 lim : 6) lim
X —was E_x :I_:'—p-r. I'-\! +E



1) lim—%—; 2) lim S Y =0 gy gy 1oV 2
20 X Ty o5 r e xe0 x x-sx D
[ 2 2 _ i S
5) lim | XX 4 _ X7 -x+l) o g loV2x el
Tpin x x? 4 x x== sinx

ITPAKTUYECKAS PABOTA Ne 49

I'eomeTrpuyeckuii 1 MeXaHUYECKHUH CMBICJI IPOU3BOTHONM.
Ieab: HAy4YUTHCS ONPENECTATh TECOMETPUUECCKUN M MEXaHUYECKUIN CMBICIT MPOU3BOTHOM
PesyabTarhi:
npeomemusple: - CPOPMUPOBAHHOCTH MPEJICTABICHUN 0 MATEMAaTUYECKUX MOHSATUAX KaK
BAXHEHIINX MATEMATHUYECKUX MOJEIAX, MO3BOJIIONIMX OMMCHIBATh U M3y4daThb Pa3HbIC
MPOLECCHl W SABJIEHUS; TMOHMMAHHE BO3MOXXHOCTH AKCMOMATHYECKOTO IOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;
- c(hopMHUPOBAHHOCTH TPEACTABICHUNH 00 OCHOBHBIX IMOHATHSAX MaTEMaTHYECKOIO
AHAJIN3a W HUX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTEPU30BaTh MOBEICHUE
(GyHKIUH, HCIOIb30BAaHUE TIOJYYCHHBIX 3HAHUW I OINMCAHUS M aHajau3a

pEAIbHBIX 3aBUCUMOCTEN;

Memanpedmemnbte:

- YMCHHC CaMOCTOSATCIBbHO OIPCACIIATH LEIN ACATCIBHOCTH M COCTABJIATH IIJIaHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATh ACATCIBbHOCTDL, HCIIOJIb30BATb BCC BO3MOJKHBIC PCCYPCHI OJIA
JOCTHXKCHHS II0CTAaBJICHHBIX ueneﬁ H pcan3allii IIJIaHOB ACATCIIbHOCTH,

BBIOMPATH YCTECIIHBIE CTPATETUN B PA3TUYHBIX CUTYAIIHSIX;

- TOTOBHOCTh M CIIOCOOHOCTb K  CaMOCTOSITEIbHOW  MH(OpMaMOHHO-
II03HABATEJIbHOW  JIESITEIBbHOCTH, BKJIOYas yMEHHE OpPHUEHTUPOBATHCA B
pa3IMYHBIX  UCTOYHHMKAX  HMHQOpMAUMU,  KPUTUYECKH  OIEHUBATH U

UHTEPIPETUPOBATH HHPOPMALIHIO, OTYYAEMYIO U3 PA3JIMYHBIX UCTOYHUKOB;



JUYHOCHIHbIE:
- c(OpPMUPOBAHHOCTH MPEJCTABICHUA O MAaTEMaTHKE KaK YHHBEpPCAIbHOM SI3BIKE;
HayKH, CPEJICTBE MOJECIMPOBAHMS SBJICHUH M IPOLIECCOB, UAESIX U METOAAX

MaTEMAaTHKH;

Buabl nesiTe ILHOCTH:

WUzyyenne u ¢GopMymupoBaHHE MEXAHUYECKOTO M T€OMETPUYECKOTO CMBICIA
IOPOU3BOAHON, HW3Y4YEHHE QIrOpuTMa BBIYMCICHUS IPOU3BOJHON Ha IpuUMEpe
BBIYHCIICHHUS] MTHOBEHHON CKOPOCTH U YTI0BOT0 KO3 PUIIMEHTA KacaTeIbHOM.
Kpurepuu onenuBanus:

1. oleHKa «OTJIIMYHO» BBICTABIAETCA OOydYaromemycsi 3a paboTy, BBINOJIHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAIBHOCTH BIOPAHHBIX PEIICHHI;

2. OIICHKAa «XOpOILO» BBICTABISETCS OO0yyarouieMycss 3a paboTy, BBIIIOJIHEHHYIO B
MIOJIHOM 00bEME C HET0UETaMU;

3. OIEHKa «yIOBJICTBOPUTEIHHO» BBICTABIsIETCS oOydJaromeMycsi  3a paboTy,
BBINIOJTHEHHYI0O B HE MOJIHOM o0beme (He MeHee 50% mpaBUIBHO BBINOJIHEHHBIX
3a/laHuid 0T o0uIero ooreMa padboThl);

- OIICHKa «HEYJOBJIECTBOPUTEIHHO» BBICTABIsIETCS oOydaromeMycs 3a padorty,
BBITIOJTHEHHYIO B HE MOJIHOM o0beme (MeHee 50% MpaBMIIbHO BBIMIOJHEHHBIX 3aJaHUN
oT 00111eT0 0OBbeMa paboThI).

Xoxa padoThi:

1. HalinnTe TaHreHC yrja Me)XAy KacaTeJbHOM K rpaduky
dysKnuu y = h(x) B TOuKe ¢ abCOuCCON X, ¥ OCBIO X:

a) h(x) = x® — 4x, xo = 1;

6) h(x) = Jx — 3, xo =

W |t
1

B) h(x) = —x% — 2x2 + 2, xo = —1;

- Ll aey & I ) ] an 5
17/
/ 3.
B \ - wbuk byHxnmuu y=f(x) u xaca-
- y = f(x) A, B, C, D. OnpeaeauTs 3HaK
A c Touxkax A, B, C, D.

wY




OnpepennTe 3HAK YIJIOBOTO Koad@dHIlMeHTa KacaTeJbHOI,
npoBeneHHOM K rpaduky ¢pyHKnuu y = f(x), nzodparkeHHO-
My Ha 3aJJaHHOM PHUCYHKe, B TOUKax ¢ abcumuccamm a, b, c:
a) puc. 41; ©) puc. 42.

4.
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YxKaxuTe TOYKH, B KOTOPBIX IIPOM3BOAHAA paBHA HYJIO, M
TOUYKH, B KOTOPBHIX IIPOM3BOAHAA HE CYIIECTBYET, eCJIH rpa-
buk dpyHaxuun m3obparkeH Ha 3aJaHHOM PHUCYHKe:

a) puc. 43; 0) puc. 44; B) puc. 45; r) puc. 46.
6. a)

3aKoH ABHM)KeHHMHA Tejla 3ajaH dopmynoi s(t)=0,5t2+3t+2

(s — B meTpax, t — B ceKyHAax). Kakoii nyTs npoiaer Tteio

3a 4 ¢? KakoBa CKOPOCTh ABUXXEHHUA B 3TOT MOMEHT BpeMeHH?
6) MarepuanbHas TOYKa IBIDKETCS MPAMOJHHEiHO 1o 3akony X() = 6t° — 48t + 17,
I7I€ X - paCCTOSIHUE OT TOYKH OTCYETA B METpax, t - BpeMs B CEKYHZIaX, U3MEPEHHOE C
Hauaja JBrkeHus. Haliiure ee ckopocTh (B METpax B CEKYH/ly) B MOMEHT BpeMeHHU t =
9c.
B) MaTepuanbHas TOYKA IBIKETCS NPSAMOIMHEHHO mo 3akomy X(f) =t + 7t- 3,
r7ie X — PacCTOsSIHUE OT TOYKH OTCUeTa B MeTpax, { — BpeMsl B CEKyHAaX, U3BMEPEHHOE
C Havana JBWkeHHWs. Haiinute ee cKopocTh (B MeTpax B CEKYHIY) B MOMEHT
Bpemenu t = 10c.
r) MarepuanbHasi TOYKa IBMKETCS MPSMOJHHEHHO mo 3akomy X(t) =t°— 13t+ 23,
I7I€ X - paCCTOSIHUE OT TOYKHM OTCYETAa B METpax, t - BpeMs B CEKYHIaX, U3MEPEHHOE C
Hauaja JIBIKeHUs. B kakoil MOMEHT BpeMeHU (B CeKyH/aX) €€ CKOpOCTh Obljla paBHa 3
Mm/c?
1) MarepuaibpHasi TOUKa ABIKETCS IPSIMOIMHEHHO 1o 3akoHy X(t) = (1/3)t° — 3t — 5t +
3, T1ie X - pacCTOSIHUE OT TOYKH OTCUeTa B METpax, t - BpeMs B CEKyHJIax, U3MEPEHHOE C
Havaya ABWKeHUs. B kakoil MOMEHT BpeMeHH (B CEKyH/IaXx) €e CKOpOCTh ObLTa paBHA 2
M/c?

IMPAKTUYECKAS PABOTA Ne 50



CocraBiieHue YpaBHEHNs KacaTeJIbHOM B 0011IeM BHUIe
Henab: Hayuntbes pemath 3a1auyu Ha COCTaBICHHE YpaBHEHHs KacaTeNIbHON B 00IEM
BU/JIE
Pesyabrarbl: npeomemmnoie:
- c()OPMHUPOBAHHOCTb IPEACTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHYECKOTO
aHalIM3a M MX CBOWCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BATh IIOBEICHME
(YHKIMI, HCIONB30BAHUE TMONMYYCHHBIX 3HAHWM [JIs1 ONUCAaHUS W aHaIu3a

PCAIBHBIX BaBHCI/IMOCTeﬁ;

Memanpe()Memete:

- YMCHHC CaMOCTOATCIBbHO OIIPCACIATH LCIN ACATCIBHOCTH H COCTABJIATH ILIIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBAThL ACATCIBHOCTDL, HCIIOJIb30BATb BCC BO3MOJKHBIC PCCYPCHI OJIA
JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ n pcajin3allii IIIAaHOB JCATCIIBHOCTH,

BBIOMPATH YCIEUIHBIE CTPATETHH B PA3JIMYHBIX CUTYalUsX;

- TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSITEJIbHONM  MH(OpMAIIMOHHO-
MO3HABATEIIbHOW  JICATEIBHOCTH, BKIIOYAasl yMEHHE OpPUECHTUPOBATHCA B
pa3IUYHBIX ~ UCTOYHHMKAX  HMHPOpMANMU,  KPUTUYECKU  OIEHUBATH U

MHTEPHPETUPOBATH UH(OPMAIINIO, TOJYYaeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

JAUYHOCMHbLE:.
- c(hopMHUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIBHOM SI3BIKE;
HAyKH, CPEJCTBE MOJICIUPOBAHUS SIBJICHUM M TMPOILIECCOB, HIESAX WU METOJaX

MaTEMAaTHKH;

Bujambl nesiTeJ IbHOCTH:

CocraBneHue ypaBHEHMsI KacaTellbHOM B obOmiem Buze. llpumeHeHue mnpaBui
auddepeHIUpOBaHUS ISl COCTaBJICHUS YPaBHEHUS KacaTelbHOM.

Kpurepuu oueHuBaHus:

1. OLICHKA «OTJIMYHO» BBICTABIIAETCS oOydaroniemycsi 3a palOoTy, BBINOJIHEHHYIO

6e30mMrO0YHO, B TIOJIHOM 00BEME C YyUE€TOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;



2. OIICHKA «XOPOIII0» BBICTABIISIETCS O0ydarmeMycss 3a paboTy, BBEIIOJHEHHYIO B
IIOJTHOM 00BEME C HEJI0USTAMHU;
3. OIICHKA «YJOBJICTBOPUTEIIBHO» BBICTABIIACTCS OOydaromeMycss  3a padorTy,
BBITIOJIHCHHYI0O B HE TONMHOM oObeMe (He Menee 50% MpaBUIBLHO BBITTOJTHEHHBIX
3a/1aHUM OT 00IIero o0ObeMa paboThl);

- OIICHKa «HEY/JOBJICTBOPUTCIIBHO» BBICTABIIICTCS OOydJaromeMycss 3a padory,
BBHITIOJITHCHHYIO B HE TTOJTHOM oO0beMe (MeHee 50% mpaBUIBLHO BBITTOJTHEHHBIX 3a7aHUIN

OT 00111ero 00beMa padoThI).

Xoxa padoThi:
3amaua ¢ pemrenmem: Harmmcats ypaBHeHHe KacaTenbHOH K rpaduky dyHKIuH Y=X° B
Touke Xo=3. Crenartp 4epTex.
Pewenue. 3anuiieM ypaBHEHHE KacaTeabHOW K rpaduky (ynkiuu y=f (X) B Touke ¢
a0cruccoit Xo B oomem Buge:  y=f (xg) +f '(Xo)(X-Xo).
HaxoauM 3HadeHHe TaHHOM QYHKIHH B TOUKE ¢ JaHHOM aGcrmccoit: T (xo)=f (3)=3°=9.
HaxoxuM mponsBonnyio f'(X)=(x?)'=2X 1 HaXOZMM 3HAYCHHE JTOH IPOU3BOLHON IIpPH
x=3.
Torna f '(Xo)=f"(3)=2-3=6.
[MonctaBum HalaeHHble 3HaueHUs f(xg)=9 u f'(X)=6 B ypaBHEeHHE KacaTeIbHOH,
nonyunM: y=9+6-(x-3);  y=9+6Xx-18;

y=6X-9 — uckoMoe ypaBHEHHE KacaTeIbHOM.



Omeem: y=6Xx-9.

Hanucars ypaBHEeHHE KacaTeJbHON K rpaduky GQyHKIHE
y=7f(x) B Touke c abciuccoii x,, €ecJyu:

1) f(x)=x3+x2+1, x9=1; 2) f(x)=6x—3x2, xo=2;
3) f(x)=-L, xo=1; 4 F(x)=-L, xo=—2;
x x
5) f(x)=cosx, xo=%; 6) f(x)=e*, xo=0;
1. O f(x)=Inx, xo=1; 8) f(x)=Vx, xo=1.
x°-32

2. CocTaBbTe ypaBHEHHE KacaTelbHOW K rpaduky (GyHKIUU Y = B TOYKE €ro

NepPEeCceYeHMs C OChIO abcIHCC.
3. Ha rpaduxe ¢pynkuun y = x(x? — 6x) Haiiure TOYKH, B KOTOPBIX KacaTelbHbIE K
rpaduKy napaaienabHbl OCH a0CIUCC.

3ajgaua ¢ peumieHuem:

Hasbl pyaxmun f(x)=—-x*-2x -3 u g(x)=x?+4x+6. Ha-
NUINUTEe ypasHeHUe oO0ulell KacaTelbHOW K rpadukam
pyeErIuil y=7,(x) n y=g(x). KacaTeJIbHOM

YpaBHeHne

- 9TO YpaBHEHHUE MPsAMOii U uMeeT BuI Y=KX+bh

OOriasi kacareybHasi EPECEKAeTCsl ¢ KaKAbIM rpapukoM B ofHON Touke. Torma juis
nepBoro rpaduka TOYKY IEPECEUeHIS ¢ KACATEIbHON MOXKHO HANTH U3 ypaBHEHHS -X -
2x-3 = kx+b, a1t Broporo rpaduka u3 ypaHeHus X +4x+6 = kx+b

1) -x*-2x-3 = kx+b

X2+ 2x+3+kx+b = 0


http://www.mathematics-repetition.com/wp-content/uploads/2012/12/303kasat.jpg

X2+(2+K)x+(3+b) = 0
KacarenpHast umeer ¢ rpapukoM TOJIBKO OJHY OOIIYIO TOUKY, CJIE€OBATEIbHO, KOPEHb
YpPaBHEHUS JOJHKEH OBITh OJIMH, a 3TO BO3MOXHO, KOTJa IUCKPUMUHAHT PAaBEH HYJIIO.
D = (2+k)*-4(3+b) =0
2) X*+4x+6 = kx+b
X*+4x+6 = kx+b
X*+4x+6-kx-b = 0
X2+(4-K)x+(6-b) = 0
IIpupaBHUBAEM AHCKPUMHUHAHT K Hy1i0: D = (4-K)*-4(6-b) = 0
Tak kak kacarenpHas oOIasg, 3HAYUT, AUCKPUMHUHAHTHI OOOMX YPAaBHEHUU JOJIKHBI
OBITh paBHBI HYJIIO BMecTe. Pemaem cucreMy ypaBHEHHIA:

{(2+k)2—4(3+b) = 0;
(4—k)2—4(6—-Db) =0.

{4+4k+k2—12—4b = 0;
16 — 8k + k* — 24 + 4b = 0.

{k2+4k—8—4b = 0;

k?-8k—-8+4b =0

Bbrarem modseHHO U3 IEPBOTO YpaBHEHUS BTOPOE:

12k-8b =0, b =3k/2 - moxcraBuM B niepBoe ypaBHEHHE:

k?+ 4k -8-4-3k/2=0

k’+4k-8-6k=0

k’-2k-8=0

ki=-2,ky= 4

b, =-2-32=-3, b,=43/2=6

Pemenwne coctout u3 apyx map uncen (K=-2; b=-3) u (k=4; b=6).

DT0 03Ha4aeT, 4To rpadKu UMEIOT JBE OOIIHNEe KacaTeabHbIC, YPAaBHEHUS KOTOPBIX:
y=-2x-3 u y=4x+6

4. CocTaBbTe ypaBHEHHE 00IIIEH KacaTeIbHOU K rpadukam QyHKITUH:

y:l‘z y:IE

1) U

2)y=2x2—2x—|—'?p1 y=5—x° 4 2r:



3) y=2x2—|—2x—|—QH yzﬁ—xz.
INPAKTHYECKASA PABOTA Ne 51
Bbiuuc/ieHue MPOM3BOAHBIX OCHOBHBIX 3JIEMEHTAPHbBIX (PYHKIUMT
Henab: HayYUTHCS BHIUUCISATH IPOU3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIMA

Pe3yabTartbl: npedomemmbsie:
- c()OPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSTHUAX MaTeMAaTUYECKOTO
AHAJIN3a U MUX CBOMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh IIOBEICHUE
(YHKIMI, HCIONBb30BAHME TMOJYYCHHBIX 3HAHWM [JIs1 ONUCAaHUS W aHaIu3a

pEAbHBIX 3aBUCUMOCTEN;

Memanpet)memubte:

- YMCHHC CaMOCTOATCIBHO OIIPCACIATh HCIH ACATCIBLHOCTH M COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIATD, KOHTPOJUPOBATb u
KOPPCKTHUPOBATL ACATCIBbHOCTL; HCIIOJIIB30BATh BCC BO3MOJKHBIC PCECYPCHI JIA
JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ n pcan3allui IINIAaHOB JCATCIBbHOCTH,

BBIOMPATH YCIEUIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

- TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITEIbHOW  WMH(OpMaImOHHO-
MMO3HABATEIILHON  JCATENBHOCTH, BKJIIOYAas yMEHHE OpPHUCHTHPOBATHCA B
pa3IUYHBIX ~ UCTOYHHMKAX  HUHPOpMANMU,  KPUTUYECKU  OIEHUBATH U

UHTEPIPETUPOBATH MH(POPMAIIHIO, TIOTyYaeMYI0 U3 PAa3JIMYHbIX HCTOYHUKOB;

JUYHOCMHbIE:.
- c(hOPMUPOBAHHOCTh MPEJICTABICHUA O MATEMAaTHUKE KAK YHUBEPCAJIbHOM S3BIKE;
HayKH, CpPEIICTBE MOJEIMPOBAHMS SIBIICHMM WM TMPOLECCOB, HIESIX W METOIAX

MaTEMaTHUKU;

Bujambl nesiTeJ IbHOCTH:
O3HaKOMJICHHE C TOHSATHEM IPOM3BOJHOM. YCBOCHHE IpaBwil AudepeHIInpoBaHUs,
TaOIALIBI MIPOU3BOJHBIX AJIEMEHTAPHBIX (dyHKIUH, MIPUMEHECHHE IS

muddepentpoBanus QYyHKIIHIA.



Kpurepuu ouenuBanus:
1. OLIEHKA «OTJIMYHO» BBICTABIIAETCS OOydYaromemycsi 3a paboTy, BBHIMOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BHIOPAHHBIX PELICHUI;
2. OLIEHKA «XOpOIII0» BBICTABISIETCA OOydarolemMycs 3a paboTy, BHIIOJHEHHYIO B
[OJJTHOM 00BEME C HEIOUETaMU;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIAECTCA oOOydarolmemycs  3a padory,
BBITIOJTHEHHYI0O B HE MOJHOM oO0beme (He MeHee 50% mpaBUIIBHO BBITTOJHEHHBIX
3a/1aHuM OT 00IIero o0beMa paboThl);

- OIICHKa «HEYJOBJIECTBOPUTEIHHO» BBICTaBIsIETCS oOydaromeMycs 3a padory,
BBINIOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% mpaBUIIbHO BBIIIOJHEHHBIX 33JaHUI
oT 00111eT0 0OBEMA paboOTHI).

Xoa padoTnI

1. Haiitu npon3BoiHYI0 (PYHKIIUN

1) y = 4x3; 2)y=3x 4 3)y=4x3/1;

Hy=3x%;  5)y=UBx; 6)y=34x 2,

2 2 1
1)y=3—cg; 2)y=—x, 3)y=%;
6 1 1

; )y o )Y T V===

- HaiiTh npoM3BOAHYIO DYHKIIHHK:

1) x2+x; 2) x%-x; 3) 8x%; 4) —27x%
5) —4x3; 6) 0,6x3; 7) 18x2+ 26; 8) 8x2-16.
IIponuddepennupoBaTs QPYyHKIIUIO:
1) 3x2—6x +6; 2) 6x2+5x-T;
3) x+12x% 4) x—8x?%;
5) x3+6x; 6) —12x3+18x;
4. 7) 2x3-8x2+6x+1; 8) —8x3+2x%2-x-5.

Haiitu f'(0) u f'(2), ecan:

1) f(x)=22-2x+1; 2) f(x)=x*-2x;
5 3) f(x)=—x%+2x% 4) f(x)=38x%2+x+1.



6. Haiiti npousBoaHy10 QyHKIIUU:

1) a)y=x2-Tx B) ¥y = Tx% + 3x;
6) y = Jx — 9x2; r) y = Jx - 5x2,
2) ayy=21+ax B)y=31;—6x;
x
6)y=-2vx - +; r)y=8\/;+%.
. a) y=sinx + 3; B) Yy = cosx — 6;
3) 0) y = 4cos x; r) y = —2sinx.
a) y = cosx + 2x; B) y = sinx — 3x;
4). 6) y = 3sinx + cosx; r) y = 2cosx + sinx.

5),a)x=x9; 6) y =x% B)x=2x% r)y=x¥,

1) Inx+sinx; 2) e*—sinx; 3) Vx —cos x;
4) i2+e‘; 5) tgx+Inx; 6) e*—ctgx.
6) x N
vl 1 3 1 o
Hana QpyHKRINA f(x)=§x —Ex +3x.

1) Ucnionb3ys ompefeseHre NMPOU3BOAHOM, HaWTH ['(x).
7 2) Haittn sHaueHue f'(x) B toure x=0,1.

8 BeruuennTe npou3BonHvIo f (x) IDU IaHHOM 3HAUYEHHHM ADI'VMEHTA X

DFf(x)=4x3 —3x2—-—x— 1, x =—1;
2)f(x)=3x1*—2x2+4x— 1, x=-—-1;
3 Ff(x)=1— x2 + x3 — x* + x5, x = 2.

Hcnons3ysa omnpezesieHne NPOM3BOAHOIM, HAMTH NPOU3BOAHYIO
QYHKITUH:
1) f(x)=2x+3; 2) f(x)=5x-6;

9. 3) f(x)=—3x%+2; 4) f(x)=3x%+5x.

INPAKTUYECKAS PABOTA Ne 52
IIpumeHeHne OCHOBHBIX NpaBWJI TU(PepeHIUPOBAHUA

Heanb: Hay9uTHCS MPUMEHSITH OCHOBHBIE TIpaBmiIa MU hepeHIIpoOBaHUS



Pesyabrarbl npeomemmnuie:
- cOPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSTHUAX MaTeMAaTUYECKOTO
aHaJlu3a M MX CBOMCTBAaxX, BJIAJICHME YMEHUEM XapaKTepU30BaTh IIOBEJICHUE
(YHKIMI, HCIONB30BAHUE TMONYYCHHBIX 3HAHMM 711 ONUCAaHUS W aHaIu3a

PCAJIBbHBIX BaBHCI/IMOCTGﬁ;

Memanpe()Memete:

- YMCHHC CaMOCTOATCIBHO OIIPCACIIATL HCIHU ACATCIBHOCTH WM COCTABJIATH IIIAHBI
ACATCIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJUPOBATH u
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATh BCC BO3MOJKHBIC PCECYPCHI JIA
JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ n pcau3allii IUIAaHOB JCATCIIBHOCTH,

BBIOMPATH YCIEUIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

- TOTOBHOCTb )51 CITIOCOOHOCTh K CaMOCTOSITEIIbHOMN I/IH(l)OpMaI_[I/IOHHO-
MMO3HAaBATECILHOU ACATCIIbHOCTH, BKJIIO4Yasgd YMCHHC OPHUCHTHUPOBATBCA B
Pa3INYHBIX HCTOYHHKAX I/IH(bOpMaLII/II/I, KPUTHUYCCKH OLICHUBATb n

MHTEPIPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3JIUYHBIX HCTOYHUKOB;

JAUYHOCMHbLE:.
- c(hopMHUPOBAHHOCTh MPEJICTABICHUN O MaTeMaTHUKE KaK YHUBEPCAIBHOM SI3BIKE;
HAyKH, CPEJCTBE MOJICIUPOBAHUS SIBJICHUM M TMPOILIECCOB, HIESAX WU METOJaX

MaTEMaTHUKU;

Bujambl nesiTeJ IbHOCTH:

YcBoenue mpaBwi auddepeHIrpoBaHus, TaOIUIBI MPOU3BOJIHBIX AJIEMEHTAPHBIX
GbyHKUMIA, TpuMeHeHue 11l qudpepeHrpoBanns QyHKIUH.

Kpurepuu oueHuBaHus:

1. OLICHKA «OTJIMYHO» BBICTABIIAETCS oOydaroniemycsi 3a paldoTy, BBINOJIHEHHYIO
0€301n00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PELICHMUIA;

2. OIICHKA «XOpOIII0» BBICTABIISIETCS OOyUaromeMycsi 3a paboTy, BHITIOJHEHHYIO B

ITOJITHOM 00BEeMe C HEJI0UCTaMH;



3. OLIEHKAa «YIOBJIETBOPUTEIBHO» BBICTABIACTCA oOyuaromemycss 3a paborty,
BBITIOJTHEHHYI0O B HE MOJIHOM o0beme (He MeHee 50% mpaBUIBLHO BBIMOJIHEHHBIX
3a1aHUM OT 00IIero o0ObeMa paboThl);

- OIICHKa «HEYJOBJIETBOPUTEIHLHO» BBICTABIsIETCS oOydaromeMycs 3a padory,
BBITIOJIHEHHYIO B HE TIOJTHOM oO0beMe (MeHee 50% MpaBUIIbHO BBIMOJHEHHBIX 3aJaHHMA
OT 00111er0 00BeMa padoThI).

Xon padoTsbi
1. Haiitu nmpon3BogHbIC (PYHKITHIA:

1). a)y=(x*-(x*+ 2); B) y=(x*+3)(x*-1)

6) y = (x® + 1)/x; r)  y=Jx(xt+2).
2). a)y=[%+1)(2x—3); B)y=[%+8](5x—2);
3).
) )Y = \/;cosx; ry-= \/;sinx.

a) y = xtgx; B) ¥y = xctgx;
2) 0) y = sin x tg x; r) y = cos x ctg x.

I A __x
DY =orra’ B Y =3 4
6) Y =1 DY=E

2. BerunuciauTh 3Ha4€HUE MTPOU3BOHON (YHKITUU:

x2 + 1

1) 7o) = S0, x = —2;
2
2) f(x) = 01, x = 1;
. 3x -1 -
4)£'(2) - f(-2), ecom f(x)=x2—§

1-10" .

5) f'(0), ecu f(X):m,



6) f'(1); f'(e); f'(%j ; f'(eizj, ecmm f(x)=x'In x ;

3. lIpomuddepeniupoBath PyHKIIUN:

1+cosx , V3x | x2-2x+3 x2—x+1
1y = ——= 2) ———; 3) —/—————; 4) —————.
sinx 3*+1 22 +4x+1 2+x+1

1) F-e %, 2) 2% —loggy x | 3) sinx—-cosx, 4y _1-sin2x
x xln2 °’ x ? sinx—cosx

4. Haiinute npou3BOAHYIO (PYyHKIIUU:

1) 2cos 3x; 2) —5e?*; 3) —41In2x;
4) —3sin 2x; 5) 336 e 2z, 6) 2e*—4e 2%,

5. HaliguTe npou3BOIHYIO (DYHKIIMU:

3
1) 6x*—9e3%%; 2) ix8+3sin3x; 3) 3\x—4cos4x;
£ 3
) 5 1det; 5) L+ 2 Indx; 6) 3tg2x-2Vx.
x 3x 2

6. Haiitu npou3BOAHYIO (PyHKIIUU:

x __ sinx

Sy =—-

x2+1 x

1)y =xsinx; 2)y=xe™*; 3)y=(x+ DVx;4)y =

INPAKTHYECKAS PABOTA Ne 53
Boruncienue nNpou3BOAHBIX CJI0KHBIX (PYHKIMA
Iesb: HAYYUTHCS BEIYUCIIATH MPOU3BOIHBIC CIIOKHBIX (DYHKITUN

Pe3yabTarthi:

npeomemHuuwle:
- c(hOPMUPOBAHHOCTh MPEACTABICHU 00 OCHOBHBIX MOHATUSAX MATEMATUYECKOTO
aHajiM3a M HMX CBOMCTBAaX, BJAJICHUE YMEHHEM XapaKTEpHU30BaTh MOBEICHUE
(GYHKIIUNA, WCTIONB30BAHUE TIOJYYEHHBIX 3HAHUW ISl OMHCAHUS W aHajau3a

pealbHBIX 3aBUCUMOCTEN;

mem anpedmemnble:



- YMCHHC CaMOCTOATCIBbHO OIPCACIIATH HCIIN ACATCIBHOCTH M COCTABJIATH IIJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATDH u
KOPPCKTUPOBATh ACATCIBHOCTDL, HCIIOJIb30BATb BCC BO3MOJKHBIC PCCYPCHI OJIA
JOCTHXKCHHA II0CTAaBJICHHBIX ueneﬁ H pcain3allii IIJIAHOB ACATCIIbBHOCTU,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

- TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENbHOW  WH(OpMAIMOHHO-
[I03HABATEIBHOW  JEATEIBbHOCTH, BKJIIOYAsl YMEHHUE OPUECHTUPOBATHCA B
pa3IUYHBIX ~ WCTOYHMKAX  WHPOpMANWU,  KPUTUYECKA  OICHWUBATh U

UHTEPIPETUPOBATH HH(POPMALIHIO, TOTyIaeMyI0 U3 PA3IMYHBIX HCTOYHHUKOB;

JIUYHOCMHDbIE.
- C(l)OpMHpOBaHHOCTB I'[peI[CTaBJ'IGHI/Iﬁ 0 MAaTCMATHKC KaK YHHBCPCAJIBbHOM A3BIKC;
HAayYKH, CpCACTBC MOICINPOBAHUA SIBJICHUM H IIpoueccCoB, HMACAX H MCTOHAX

MaTEMAaTHKH;

Bujambl nesasTeJ IbHOCTH:
YcBoenue mpaBun auddepeHurpoBaHus, TaOIUIBI MTPOU3BOIHBIX AJIEMEHTAPHBIX
byHKUMiA, npuMeHenue 1 qudepeHnnpoBanus QyHKIUH.
Kpurepuu onenuBanus:
1. OIICHKA «OTJIMYHO» BBICTABIISETCA OOydJaromemycs 3a padoTy, BBHIOJHECHHYIO
6€301mM100YHO, B TTOJITHOM 00BEME C YyUETOM PAIIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBICTABIISCTCS OOydaromeMycsi 3a paboTy, BHITIOJHEHHYIO B
MOJITHOM 00bEME C HEeJIOUETaAMH,
3. OILIEHKAa «YIOBIIETBOPUTEIHHO» BBICTABIACTCA oOOydaromemycs 3a paboTy,
BBINIOJIHEHHYI0O B HE MOJHOM oObeMe (He MeHee 50% MpaBUIIBHO BBIITOJIHEHHBIX
3a1aHUH OT 00IIero o0ObeMa paboThI);

- OIICHKa «HEY/JOBJICTBOPUTEIIBHO» BBICTABIIACTCS OOydaromeMmycsi 3a paboTy,
BBITIOJIHEHHYIO B HE TIOJTHOM 00beMe (MeHee 50% mpaBUIILHO BBITIOJTHEHHBIX 3a7aHUMN

oT 001Iero oorema paboThl).

Xoa padoTnl



Hatitu mpon3BogHBIC CIOKHBIX (DYHKITHI:

LD @x-1%  2) (x+3)5  3) Bx2-2x)%  4) (2¥— )
5) y=23x+x5+exz+%; B) y=+x e  T)y=(x+2)e:  8) y=sin(x*+5x+2);

9)y=vi-x"; 10)y=+2x—sin2x; 11) FI=@x'-4x®+2x-1)%
12) f(x)=(x®-2x%+38x+2)%.

3/2x-1 2x+3 1-x 2-5x
1) 3 +1n . 2) ~—-6_-——21n 3 >
1-x
3) 2 ° +3cos 1% 4) 5sin 2213 44/ L1,
31 x—2 31 e
5) \/ —— —-8cos : 6) 6 +4e 2
2-x 3 (2-x)?
Il.
1) log, (x3 + 4); 2) 2x%+3x;
-2
3) tg22x; 4) InX=£,
) tg ) x+2
V.

x

1) Vx?+1-ctg dx; 2) e2sin33x;
3) Vx-sindx; 4) e372%.cos(3-2x).

5)y=%sin4x; B)y=(3—-2x)*; I)y=+ax+1; 8)y=32x—-1)?

9)y = Co;xzx; 10) y = 2”;?3; 11) y = (3x + 5)cos?x; 12)y = 2323%.

" 6cos5x’

13)y = (5x + 7)3In(5x + 7)
V.



4 X= %. - 2l .
1) y = J3x2 - Jx; 2)y“xsm2x 3) y =21 4) y = x7cos2x;

X

1-3 . ).
) y=e"% 6)y = lnf_q:); 7) y = arcsin 2x; 8) y = tg? BI—Z :

IMPAKTUYECKAS PABOTA Ne 54
UccnenoBanne pyHKIIUM HA MOHOTOHHOCTD
Heab: HayunTHCS UCCIEAOBATH (PYHKIHMIO HA MOHOTOHHOCTD

PesyabTarhi:

npeomemuuwle:
- c(hopMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX TMOHSTHUSX MAaTEMATHYECKOIO
aHalu3a W HUX CBOMCTBaX, BIAJECHUE YMEHUEM XapaKTEPU30BaTh IOBEICHUE
GyHKIUH, HCIONB30BAaHUE TOJYYEHHBIX 3HAHUW [IJI1 ONUCAHUS W aHaIu3a

pEAbHBIX 3aBUCUMOCTEN;

- c(hOpMHUPOBAHHOCTh  TPEJACTABICHUN O MaTeMaTHYECKUX TMOHATHSAX  Kak
BAKHEUIIINX MATEMATUYECKUX MOJENAX, MO3BOJISIOIIMX OINMCHIBATHD U U3Yy4daTh

PAa3HBIC ITPOLUCCChI U ABJICHUA,

- BJIaICHUC MCTOAAMHU HOOKA3aTCIIbCTB MW aJITOPUTMOB pPCHICHUA, YMCHHC HX

MIPUMEHSTh, TPOBOJIUTH JT0KA3ATENbHBIE PACCYXKIACHHUS B XOJI€ PELICHUS 3aa4;

- BJIaACHHUC CTaHIapTHBIMHA IMpUucMaMHu peUICHUA palrOHAJIbHBIX u
HppalMOHAJIbHBIX, ITOKAa3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUUICCKUX
ypaBHeHI/Iﬁ N HCPABCHCTB, HX CUCTCM; HUCIIOJIb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX
InporpamMm, B TOM YHCJIC JJIA IIOMCKaA ITYTH PCIICHHA W WJIIIOCTPAIMWKU PCIICHUSA

YPaBHEHUU U HEPABEHCTB;

MemanpeOMemele:
- YMCHHUC CaMOCTOATCIbHO OIPECACIIATL HCIIN JCATCIBHOCTH N COCTABIIATD IJIaAHBI
ACATCIIBHOCTU,; CAMOCTOATCIIBHO OCYHICCTBIIATh, KOHTPOJIMPOBATHL 1 KOPPCKTUPOBATH

ACATCIIbHOCTDB,; MCITIOJIB30BATh BCC BOSMOIKHBIC PECYPCHI JJIA JOCTHIKCHUA



IIOCTaBJICHHBIX ueneﬁ " pcajin3aluu IJIaHOB ACATCIIbHOCTHU, BBI6I/IpaTL YCIICHIHBIC
CTPAaTCTH B PA3JIMYHBIX CUTYallUAX,
- TOTOBHOCTb )41 CITOCOOHOCTh K CaMOCTOSITEIIbHOMN I/IH(I)OpMaHI/IOHHO-
MMO3HABATEILHOU ACATCIIbHOCTH, BKJIIO4Yasd yYMCHHC  OPHUCHTHUPOBATBCA B
Pa3INYHbIX HCTOYHHKAX I/IH(i)OpMaHI/II/I, KPUTHUYCCKHU OLICHUBATHb u

HHTCPIPCTHPOBATDH I/IH(I)OpMaHI/II-O, IMOJIy4aCMYyIO U3 Ppa3JINYHbIX UCTOYHUKOB;

Buabl nesiTeJILHOCTH:
N3yuenne TeopeM O CBS3M CBOWCTB ()YHKIIMM W TMPOU3BOAHOM, (POpPMYIHpPOBKA HX.
[IpoBeneHme C TOMOIILIO MPOU3BOIHOM UCCIen0Banus GYHKIINU, 3aTaHHON (POpMYITOi.
YcTaHoBNIEHUE CBSI3U CBOMCTB (DYHKLIMK U MPOU3BOAHOM IO UX rpaduKam.
Kpurtepun ouennBanus:
1. OLIEHKA «OTJINYHO» BBICTABIIAECTCS OOydYaromemycsi 3a paboTy, BBIIOJIHEHHYIO
0e3011M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEUICHMUIA;
2. OLICHKA «XOpOIIO» BBICTABJSIETCS O0yvaromeMycss 3a paboTy, BBIIOJHEHHYIO B
MIOJIHOM 00bEME C HET0UETAMU;
3. OLICHKA «YyJOBJICTBOPUTEIBHO» BBICTABIIAECTCS OOywaromeMycss  3a padory,
BBIIIOJIHEHHYI0O B HE MOJHOM oObeMe (He MeHee 50% MpaBUIBHO BBITOJIHEHHBIX
3aIaHUH OT 00IIero o0ObeMa paboThI);

- OLIEHKa «HEYJOBJIETBOPUTENIBHO» BBICTABIAETCS OOywaromeMmycs 3a paloTy,
BBITIOJTHEHHYIO B HE MOJIHOM o0beme (MeHee 50% MpaBHIIbHO BBIMIOJHEHHBIX 33JaHUN

oT 00111eT0 0OBbeMa paboThl).

Xoa padoThi:

1. Onpenenure NPOMEKYTKH MOHOTOHHOCTH (PYyHKIIUU:

1) a) y = x> — bx + 4; B) y = —x>+4+8x —T;
6) y = 5x% + 15x — 1; r) y = x* — x.
2) a) y = x* + 2x;

60 + 45x — 3x% — x3;

6) vy
B) y = 2x® — 3x® — 36x + 40;

r) y = —x° + bx.



2. Uccnenyiite GyHKIIUIO HA MOHOTOHHOCTB!

1) a) y = x* — 2x% — 3; B) y = —3x* + 4x® — 15;
6) y = —x° — x; r) y = x> — 1.
— 1 . - 2 .
a)y_x+3’ B) ¥ x+1’
_ 3x — 1, _1-2x
2) O ¥ =331’ DY =37 ax
a) y = /3x — 1; B) y = V1 — 2x;
3) 6) y = V1 - x + 2x; r)y =v2x — 1 — x.
3.
HokaskuTe, uro 3amaHHaAA (PYHKIIUA BO3pACTaeT:
a) y = cosx + 2x; B) ¥y = sinx + x3 + x;
0) y=x%+ 3x% + Tx + 4; r) y=x%+4x® + 8x — 8.

Hdokaknute, 4To 3agaHHaaA HPyHKIUA yObIBaer:
a) y = sin2x — 3x; 6) y = cos 3x — 4x.

Hoxakure, 4TO0 GYHKIINA MOHOTOHHA Ha BCEH YMCJIOBOM OpA-
MO ; YKasKHTe XapaKTep MOHOTOHHOCTH:

a) y=x%+6x3%-717; B) Yy=x —cosx + 8;

6) y = sinx — 2x — 15; r) y=11 - 5x — x3.

4. 1) Joxaxure, 4to HyHKIUS SBISICTCS MOHOTOHHOM Ha BCEH 00J1acTH OnpeiesieHus

1 1 i
u}y=ﬁx3—x2+x—E;ﬁly=—3-.r“~x5’~x+5:E]H=I'*‘5m-“-’=

ryy=cosx + 3x; a) y = x + 2In{x + 3).
2) Haiigirere npoMeskyTRH Boapactanua (yvospanua) (pynximun,
a)y=x"+6x*- 15x+3;6) y = x* - dx%; Bjy=.r+E:

x¥ =1 x

ryy= .
X




1) Haiigure npoMeKyTHH MOHOTOHHOCTH iy HKIIMH.

_xPsrx-4 2x -3

ATtax-a 4 2 il . A" T
a)y= o :6) iy 1.|.=.]-5.|' (x - 2)e*; 1) y = x - %%,

2) Ilpn xakux sHAUeHHAX napamerpa a phwvHrOHA ¥ = f(x) 6vaer
MOHOTOHHA Ha olaacTi onpegencHua?

a) f(x) = x* + ax; 6) f(x) = x* - 2x* + ax; B) f(x) = " - ax;
r) fix)=sinx + ax.

1) HafiguTe npoMe yTKH MOHOTOHHOCTH GyHROMH i = filx).

a) f(x) = xe™%; 6) f(x) = .ﬂix; B) y = e3x +2=-1. 1y flx) = 8% — 32*,

2) OnpepeanTe, OpH KAKHY JHAYEHHAX TAPAMETPOR (DYHKIMA I =
= f(x) obnagaer yKAZAHALIM CROICTBOM.

1
a) fix) = Exa +(a - 1) x* + 2 MOHOTOHHO BOIPACTACT HA MHOMKECTEE

HefleTEHTeNLHEIX YHOeT:

OnpegennTte, KaKoil 3HAK HMMeeT NPOU3BOAHAA (PYHKIIUH
y = f(x) B Toukax ¢ abciuccamu a, b, c, d, ecau rpadbuk OyHK-
nuu u300pa’keH Ha PHUCYHKAaX:

7 a) puc. 47;  6) puc. 48.
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8.

Onpenenure NPpOMEXYTKH BO3pacTaHMA U yObIBaHUA (QyHK-
1M, rpaduK KOTOPO# HM300pakeH Ha PHCYHKAaxX:

a) puc. 47; ©) puc. 48.

VA 77 \
y = f(x){—]
1 y ]
y = f(x)]_|
\\ Il ‘ /,,
- -3 -
_2 O 2 x —4 A O __3 X
\ 7 AIRAY
\
Puc. 49 Puc. 50
77 Y yA
p Yy = (x)
fo)
6 o] _1—~ > 2.5 2.5 £
\ N
» N\ L
— \\\
y =\

Puc. 51 Puc. 52



9.

IIo rpapuKy npou3BOAHOM, M300pa’KeHHOMY Ha PHCYHKAax,
onpeaesanTe, Ha KAKUX NPOMEXYTKax GyHKnua y = f(x) Bo3-

pacraeTr, a Ha KAKUX — yOBIBaeT:
a) puc. 49; B) puc. 51;
6) puc. 50; r) puc. 52.
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Omnpenenenue 3xkctpeMmyMoB pynknun. Haxoxxaenue Hau0o/b1Iero u
HAMMEHBbIIIEr0 3HAYeHHUS (PYHKIMHU HA OTpPe3Ke.

Hean paGoThl: HAYYUTHCS ONMPEIEISITH IKCTPEMYMbI (DYHKIIUUA U HAXOJIUTh
HauOoJIbIlIee U HAUMEHBIIIEE 3HAYCHUE

PesyabTarhi:

npeomemmuvle:
- c(hOpMHUPOBAHHOCTH TPEACTABICHUH 00 OCHOBHBIX IOHSATHAX MaTEMaTHYECKOTO
aHajiM3a U HMX CBOMCTBAaX, BJIAJICHHUE YMEHHUEM XapaKTepU30BaTh IOBEICHHE

(yHKUMNA, HKCIONB30BAHUE IIOJYYEHHBIX 3HAHUM [UIsl ONMCAHUS W aHajau3a

PCAIBbHBIX BaBHCHMOCTeﬁ;

- ¢(hopMHUPOBAHHOCTh  TPEJCTABJICHUN O MaTeMaTHYECKHX TOHSATHUSX  Kak
BAKHEUIIINX MATEMATUYECKUX MOJENAX, MO3BOJISIOIIMX ONMUCHIBATH U U3Yy4daTh

pa3HbIC MPOLIECCHI U SABJICHUS;

- BJIaACHHUC CTaHIapTHBIMHA IMpUucMaMHu peUICHUA palrOHAJIbHBIX u
HppalMOHAJIbHBIX, ITOKAa3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUUICCKUX

YPaBHEHUW U HEPABEHCTB, UX CUCTEM;

Memanpeomemuuple:
- YMEHHUE CaMOCTOATEIBHO ONPEAEIIATH LIEIU ACITEIBbHOCTA U COCTABIISTH IJIAHBI
JEeSATEIBHOCTH; CAMOCTOSITENILHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

ACATCIIbHOCTDB,; MCITOJIB30BATh BCC BOSMOIKHLBIC PECYPCHI JJIsA JOCTHIKCHU A



MOCTaBJICHHBIX IIeJIeH U peann3aliy MIaHOB JesATEIbHOCTH; BBIOUPATDH yCIICIIHBIE
CTpAaTEeTUH B Pa3IUYHBIX CUTYaIIHSIX;
Buabl nesiTeILHOCTH:
[IpuMeHeHne NPOM3BOJHON JUIsl pPEIICHHs 3aad Ha HAaXO0XKJICHHE HauOOJBLIETO,
HAaUMEHBIIIEr0 3HAYCHUS U Ha HaXOXKJIEHUE IKCTpEMyMa
Kpurepuu oneHuBaHusi:
1. OLICHKA «OTJIMYHO» BBICTABIIAETCS OOydaromiemMycs 3a paldoTy, BBIINOJIHEHHYIO
0e301K100YHO, B TTOJIHOM 00BEME C YUETOM PAIMOHATLHOCTH BHIOPAHHBIX PEIICHUIA;
2. OLICHKA «XOpOIIO» BBICTABJISIETCS OOydaromeMycss 3a palOoTy, BBIIOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OLIEHKAa «YIOBJIETBOPUTEIBHO» BBICTABIIETCA oOyuarolmemycss 3a padorty,
BBIIIOJIHEHHYI0O B HE MOJHOM oObeMe (He MeHee 50% MpaBUIBHO BBITOJIHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OLICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIsIETCS oOydaromeMycss 3a padory,
BBIIIOJIHEHHYIO B HE MTOJIHOM 00beMe (MeHee 50% MpaBUIIbHO BBINOJTHEHHBIX 3aJaHUMN
oT 00111eT0 0OBEMa paboTHI).

Xoa padorhi:

ITo rpadpuky dyHknum y = f(x), n300paKkeHHOMY Ha PHCYH-
Ke, OIpeieJIiTe TOYKH, B KOTOPHIX ['(X) He cyljecTByeT:

a) puc. 64; B) puc. 66;
1. 6) puc. 65; r) puc. 67.
y

77 Y

Ry

Puc. 65



CKOJNBKO TOYEK MaKCHMyMa MMmeeT ¢yHKNuA y = f(x), rpa-
thuk KoTOpOIT M300pasKeH HA PHUCYHKe:

a) puc. 64; B) puc. 66;
3. 0) puc. 65; r) puc. 67.

CKOJIBKO TOYeK MUHHUMyMa uMeeT byHKnua y = f(x), rpadbuk
KOTOpPO#1 M300paskeH Ha pHCYHKe:

a) puc. 64; B) puc. 66;
0) puc. 65; r) puc. 67.
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HaiiguTe TOUKHM 3KCTpeMyMa 3aJaHHOM QYHKIIMH H ompeje-
JIATEe UX XapakKTep:

a) y =7+ 12x — x3 B) y = 3x¥ + 2x%2 - T;
4 6) y =8+ 2x* — x4 r) y = x* — 8x2.
8 x b
= 2 + — = = .
a)y X+ B) Y 5+x

5 6)y =v2x - 1; r) y

I
—
8
|
(VL)
—

[

= X% _ 9 .2 ~1-
a)y—3 5 % + 6x — 1;

6) y = x2 — 27x + 26;
B) y = x3 —Tx?2 —5x +11;
6. DY = -2x° + 21x% +19.

Haitgure man6osblinee W HaMMeHbINee 3HAYCHHUA 3aJaHHOH
7 GYHKDUHN Ha 3aJaHHOM OTpe3Ke:

a)y = 3x — 6, [-1; 4]; B) y = -0,5x + 4, [-2; 6];
8 1
6)y = 2’ [Z’ 8:|; r) y = %, [0,3; 2].
a) ¥y = 2sinx, [*g; Tt]; B) y = 6cos x, [—g; 0];

= —2cos x, | -2m —= |; = -0,5sinx, | -3 .
6) ¥ cos x [ T 2] r) ¥ 0,5s1nx,{ 5> 2:]



a) y = tg x, [—%; ——g]; B) ¥y = 2tgx, [0; %],
6) y = -3tgx, [ﬂ; 4—;], r) Yy = %tgx, [—n; J%]
10.

a) y = Vx, [0; 9); B) ¥ = —Jx, [4 16};

6) y = V—x, [-4 0}; r) y = —v—x, [-9; —4].
a) y = 12x*, [-1; 2J; B) y = -3x", [0; 1];

6) y = -62°, [0,1; 2]; r) y = 3% -1 3]

11.

a)y = x* -8x+19, [-1; 5];
6) y = x* +4x -3, [0; 2J;
B)y = 2x* — 8x + 6, [-1; 4];
r)y = -3x* + 6x — 10, [-2; 9].

12.

Haigure HauGosbilee M HaMMeHbIIee 3HAUEHHS 3aJaHHOM
GYHKIIMH Ha 3aJaHHOM IIpOMeXyTKe:

a)y = x* - 2x* + 1,[0,5; +00);
6) y = x — 2Jx, [0; +oo);
1 s

‘B)y =X - x?, (—o0; 1J;
o
r y= p , (—oo; +00).
x+1

13. HaliguTe TOYKH SKCTpeMyMa 3aJlaHHON QYHKIIUU U OTIPEJISTUTE X XapaKTep



1 o
1) -ﬂ-‘--f'-“2-1'““1;2]f[:¢]=r+;;3}ﬂx}=2—ﬁx—2x“+:-r".

4} _r}: X {I - 2]2; ﬁ] f{xl = Dvﬂxﬁ + 4'1-3 +9x - E; El} f{_ﬂ,‘]: I2+1:

" 2 X
7 flx) = xe™; B) flx) = x ="

I _']n_.r' =x* =1 {1'2-1']:3]f{:l.']=1'+
1”':{}— e ; 2) flxy=x"~In

'1+.Ti=
) L 2 -E -Ex;ﬁ _E‘ i :
4) flx) = x Inx; 5) flx)=— ) f(x)=2x + 8Inx

7) f(x) = sin2x + cos 2x; 8) fix) = (2x + 1)* - x.

D f(x)=+2+3x- x2: 2) f(x) = In(x® + 3x); 3) f(x) = xte* ;
4) f(x) = x - E-aing-,

INPAKTUYECKAS PABOTA Ne 56
HUccaenoBanue GpyHKUUM ¢ MOMOIIbLIO POU3BOJAHOM.

e paboThl: HAYYUTHCS UCCIEAOBATh (DYHKIMIO C TOMOIIBbIO TPOU3BOTHOM
Pe3yabTarthi:
npeomemuuwle:
- c(hopMHUPOBAHHOCTH TPEACTABICHUM 00 OCHOBHBIX MOHSTHSX MaTEMAaTHYECKOTO
aHalu3a W HMX CBOMCTBaX, BIAJEHUE YMEHUEM XapaKTEPU30BaTh IOBEICHUE

(GYHKIMNA, HWCIONB30BAHUE TMOJYYEHHBIX 3HAHUW ISl OMKMCAHUS W aHaju3a

pEAbHBIX 3aBUCUMOCTEN;

- BJIaACHUC CTaHIapTHBIMHA IIpueMamMu peUICHUA palrOHAJIbHBIX "
HppalMOHAJIbHBIX, ITOKAa3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUUICCKUX

YPAaBHEHHU U HEPABEHCTB, UX CUCTEM;

MemanpeOMemnble:



- YMEHHUE CaMOCTOATEIBHO ONPEACIIATH LIEIU ACSITEIBbHOCTA U COCTABIISTH IJIAHBI
NEATENBHOCTH; CAMOCTOSITENBHO OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JESTENBHOCTD;
Buabl nesiTteIbHOCTH:
[IpoBenenHue ¢ MOMOIIbIO TPOU3BOAHON UCCIIEAOBAHMS (PYHKIIMH, 3aJaHHON (POPMYITON.
Kpurepuu oneHuBaHusi:
1. OLICHKA «OTJIMYHO» BBICTABIIAETCS oOOydaroniemycsi 3a palOOTy, BBINOJHEHHYIO
0e301K100YHO, B TTOJIHOM 00BEME C YUETOM PAIMOHATLHOCTH BHIOPAHHBIX PEIICHUIA;
2. OLICHKA «XOpOIIO» BBICTABJISIETCS OOydaromeMycss 3a palOoTy, BBIIOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OLIEHKAa «YIOBJIETBOPUTEIBHO» BBICTABIIETCA oOyuarolmemycss 3a padorty,
BBIIIOJIHEHHYI0O B HE MOJHOM oObeMe (He MeHee 50% MpaBUIBHO BBITOJIHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OLICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIsIETCS oOydaromeMycss 3a padory,
BBIIIOJIHEHHYIO B HE MTOJIHOM 00beMe (MeHee 50% MpaBUIIbHO BBINOJTHEHHBIX 3aJaHUMN

oT 00111eT0 0OBEMa paboTHI).

Xoa padoThi:

HaiiTu BTOPYIO MPOU3BOAHYIO (DYHKITHH:

1) f(x)=sin®x; 2) f(x)=x3sinx;
3) f(x)=x*+3x%-x+1; 4) f(x)=x*-3x3+5x+6;
1. 5) f(x)=e""7%; 6) f(x)=In(x>+1).

HaiiTu mMHTepBasbl BBHINYKJIOCTH BBEPX M HHTEPBAJBI BBHINYK-
JIOCTH BHU3 (PYHKIUH:

2. 1) f(x)=x°-10x2+3x+1; 2) f(x)=x*-6x2+3x+4.

Haiitu Toukm meperuba pyHKIMH:
1) f(x)=cosx, —T<x<T;

2) f(x)=x°-80x2;

3) f(x)=x%-2x2%+x;

3 4) f(x)=sinx—%sin2x, —T<X<T.



HaiitTu MHTepBasbl BHINYKJIOCTH BBEPX M HHTEPBAJEHI BHINYK-
JOCTH BHH3 (PYHKIUHU:

1) f(x)=(x®-8x+2)e*; 2) f(x)=x®-6x1Inx.
Haiityn Touku meperunba QpyHKIIHMH:

1) f(x)=12x%—-24x%+x+5; 2) f(x)=x"-12x%+48x2+3;
4. 3) f(x)=x%""*% 4) f(x)=x%Inx.

5. [IpoBenute nccnenoBanne GyHKIUHN U IOCTPOUTE ee TpaduK Mo CIAeAYIOUIEMY
IJIaHy:

1) maiiTi obsacTh onpezeneHus (PYHKUMH; BLIACHUTH, SBJISET
ca v GYyHKIHUA YeTHOU (HeUYeTHOI), MepHoAHuYECKOI;

2) HaUTH TOYKH IepeceuyeHHs rpaduka ¢ ocAMH KOODAMHAT U
IIPOMEXYTKH, Ha KOTOpPHIX f(x)>0 u f(x)<O0;

3) HaiiTH acuMOTOTHI rpaduKa GyHKIHH;

4) BpryucauTh f'(x), HAWTH HPOMEXKYTKH Bo3pactaHus (yOu-
BaHHA) QYHKIUH M €€ 9KCTPEMYMBEI;

5) BeIuMCIHTE [ (X), OOpeAeSIUTh HAIpaBJIeHHE BBIOYKJIOCTH H
HaMTH TOYKH Hmeperuda;

6) usobpasuTs rpaduKk QYHKIHH.

Dy=7T-6xr-x52)y= .1'—3.1'— '3}y*:‘—~2x3+1'
4}y=—-§-—2x -6, 5y = :+~— 6)y = dx——*T}y x-3-2Jx;

Ely=x+r.*":9}y=2,r + 3x* —1:1D}y=x“-1[}x + 9,

1 x+2 o l-x |

= - + 3 -———-4].'!- 3

1) y=x* * 2yy= a1 V=34 2 (x-2)°
xEa42x oo 2% o X gyye
5]y=—ITr.ﬁ}y—I2+_r+1-T]y Iz_‘l!' l.I.':Ir _,1?21"-1

0}y = x + sinx; 10y y = x*(x - 12y,

2
y-= ! :2}y='r _EI+2;3}y=r“ms:€:
(x=1)(x-4) xr-1 1
r X . e i__
4}9:21nx+x(g-31;5}y=|ccrs§-x,ﬁ]|y~351n3 3’
x -3 -

- e
T]y=F_._2_E—: B}y:x—"—.



IMPAKTHYECKAS PABOTA Ne 57

HUcnonb30BaHue NPOU3BOAHON IS HAXOXKIAEHUS HAWJIY4YlIero pelieHus B
NPUKJIAHBIX 321a4aX
Heanb paGoThl: HAYYUTHCA MCIIOJIB30BATH MPOU3BOIHYIO JUIsl HAMIIYYILIETO PEIICHUS B
MIPUKJIAJIHBIX 33/1a4ax.
PesyabTarsbl:
npeomemuuvle:
- c(hOpMHUPOBAHHOCTH TIPEACTABICHU 00 OCHOBHBIX IOHSATHAX MATEMaTHYECKOTO
aHalM3a U HMX CBOMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh IOBEICHHE
GyHKIUH, HKCMOAb30BAaHUE TOJYYEHHBIX 3HAHUW [IJI1 ONUCAHUS W aHaau3a

PCAIBbHBIX BaBHCHMOCTeﬁ;

- c(hOpMHUPOBAHHOCTh  MPEJCTABICHUN O MAaTeMaTUYECKHX TMOHSATHUSX  Kak
BAKHEUIIINX MATEMATUYECKUX MOJENAX, MO3BOJISIOIIMX OINMCHIBATH U U3Yy4daTh

pa3HbIC MPOLIECCHI U SABJICHUS;

- BJIaACHHUC CTaHIapTHBIMHA IMpUucMaMu peHICHUA pallOHAJIbHBIX u
HppalMOHAJIbHBIX, ITOKAa3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUICCKUX

YPaBHEHUW U HEPABEHCTB, UX CUCTEM;

mMemanpeomemuuple:
- YMEHUE CaMOCTOATEIIBHO ONPEACIATH LEIU AEATEIIbHOCTA U COCTABIIATH IIJIaHbI
NEATEIBHOCTH; CAMOCTOSTEIBHO OCYIIECTBIIATH, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JNEATEIBbHOCTb; UCIIOJIb30BATH BCE BO3MOXKHBIE PECYPCHI U1 JOCTHIKEHUSA
MOCTaBJICHHBIX 1IeJIel U peann3aliy JIaHOB JeATEIbHOCTH; BBIOUPATH yCIICIIHbIE
CTPaTETUM B PA3JIMYHBIX CUTyaLUsIX;
- BJIaJICHUE HABBIKAMU IO3HABATEJIbHOM peQIIeKCHH KaK OCO3HAHMs COBEPILIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHULL
CBOETO 3HAaHUSA U HE3HAHHUs, HOBBIX II03HABATEJIBHBIX 3a1a4 U CPEACTB IS UX

JIOCTYKCHMUS,

Buowt oesmenvnocmu:



[IpumeneHne NPOU3BOMHOM MJisi pEIIeHHs 33Jad Ha HaXOXACHHE HauOOJIBIIEro,
HAUMEHBIIIETO 3HAYEHUS 1 Ha HAX0XKICHUE IKCTpeMyMa
Kpurepuu oneHuBaHusi:
1. OLICHKA «OTJIMYHO» BBICTABIIIETCS OOydaromieMycst 3a paboTy, BBIIOJHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEUICHMUI;
2. OLIEHKA «XOpOILI0» BBICTABISIETCA O0ydarolemMycs 3a padoTy, BBIIOJHEHHYIO B
ITOJITHOM 00BbEME C HEJ0UCTaMHU;
3. OLIEHKAa «YIOBJIETBOPUTEIBHO» BBICTABIAECTCA oOOydarolmemycs  3a padory,
BBIIIOJIHEHHYI0O B HE MOJHOM oObeMe (He MeHee 50% MpaBUIBHO BBITOJIHEHHBIX
3a/laHuid OT 001Iero oobemMa padboThl);

- OLICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIsIETCS oOydaromeMycs 3a padory,
BBINIOJIHEHHYIO B HE MOJIHOM 00beMe (MeHee 50% mpaBUIIbHO BBIIIOJHEHHBIX 33JaHUI

oT 00111eT0 0OBEMA pabOTHI).

Xoa padoThi:
3anaya 1 (¢ pemieHuem).
N3 Bcex mpsSIMOYTOJBHUKOB JAHHOTO TEPUMETpa HAWTH TOT, y KOTOPOTO ILIOMIAIh
HanuOOoJIbIIAs.

O Ilycrb mepuMeTp NpAMOYTrOIbHUKA PaBeH p. O6o3naunM JUHHHY ONHOH U3

CTOPOH IPAMOYTOJIbHUMKA 4epe3 X, TOT/a [UIMHA APYro# CTOPOHEI PaBHA 5
-2 —x. Ofo3gayup NNOWMAAL OPSAMOYToJbHHKA Yepes y, MMEEM

2
y-_—x(g —x)=‘;x—x2 (0<x<§).

MccnenyeM QyHKIHIO HA MAKCHMYM M MHHHMYM C MOMOUIBIO BTOpO# NpOH3-
BOJTHOM: : ‘

li

P P P,
‘== =2x, = —2x=0; x== =—2.
y 2 A b 2 » 4’ y
Bropas mpousBoaHas oTpuiiatenabHa, ClIeI0BaTeIbHO, (PYHKIMS UMEET MAaKCUMyM IPHU

p
X =7 Takum 00pa3om, U3 BCeX MPSIMOYTOJILHUKOB JTAHHOTO TIEPUMETPA HAUOOJIBIITYIO

miomaab UMECT KBaJpar.



3anaua 2 (C peleHuem)

Ha kaxoit BeicoTe h Hamo moBecuTs hoHAPH HAMT IEHTOPM KPYTOBOM IUIOIIAIKK pagnyca

a, 4TOoOBI IUIONIaKa OblIa MAaKCUMAJILHO OCBEIIEHA Y €€ TPaHMIIbI?

A

- e -

: O M3 xypca ¢u3Mkm M3BECTHO, 4TO OCBe-
' wennocTs E 00OpatHO mponopumonansHa KBaapaTy pDacCTOSHHS OT MCTOMMHKA
CBCTA K MPAMO NPONOPHHOHA/bHA KOCHHYCY YTNia Naaewns (yria, o6pa3oBanuoro
HOPDMAJILIO K NOBCPXHOCTH C HANpPaBJEHUEM CBETOBOrO INOTOKA), T. €.

cos
e,

E=k

r

IZie k 3aBHCHT OT CHJIBI HCTOYHHMKA CBETA, OMEIUECHHOTO B Touke A (puc. 32). U3
Tpeyronbuka OAB wmeeM cosa=hfr u r=./h*+a?. Tpunss h 3a wueraBucu-
MY TIEPEMEHHYIO, NOAYTHM

E=k- h -k h

VR ta® (hya?)  (BP+a?)? (h>0).

HccnenyeM ¢ynkumuro ua 3kcTpeMyM ¢ NOMOMmpmIO nepBoit NMpoOU3BOAHOM:

(7 +a%2= 212402 2

! h2+“12)1[2(h2+a2_3h2
E'=k- g )
(h*+a?)? k (i*+a?)? =
a a .
—= =k —=+h
. at—2h (ﬁ )(\/2_ ) a
B (h2+a2)5/2=k. (h? +a%)52 ; £'=0 npu h=—1.
) 7z

Tak xak E'>0 B npomexyTxke 0<h<a/ﬁ 1 E'<0 B npomexyrke af\/2 <
<h<w, To npu h=a/ﬁ byuknus uMeeT MAKCUMYM, T. €. NPH 3HAYEHHH
h-—=a/\/2_ ~0,7a ocpemennocTr B TOuKe B ABiseTcH mambosblel. @

3anaua 3 (c pelieHuem)

3aKOH TPAMOIMHEHHOTO IBWIKECHMS 3alaH ypaBHeHHMeM S = —t3 + 9t% — 24t — 8.
Haittn MmakcuMaiibHyr0 CKOPOCTB ABUKEHUS TEa



@) Cxopoc;rb ABWKCHHA Tend ©CTh NepBas NPOM3BONHAS OT NYTH moO
BpEMeHR: v=s5"= —31°1+18¢—24. HccneayeM 5Ty dyukmuio ua MaKCHMYM H
MHHHMYM C TIOMONLIO BTOpOH NpOH3BOIHOI:

v"=~60+18; —61+18=0; r=3; p"=—¢,

Bropas npomssoamas oTpunarventma, chegoBaTeNbHo, CKOPOCTE SBJSCTCH HaM-
Gonbiredl npu ¢=3. HajiteM 3HayeHWE CKOPOCTH B MOMEHT (=3:

p(3)=-3:324+18-3-24=3 (M/c). @

4, HpOI/ISBCI[eHI/IC JABYX IIOJIO)KHUTECJIBHBIX YUCECJI PAaBHO a. quy paBHBI YKUCJIa, CCIIN UX
CyMMa ABJIICTCA HauMEHBIIICH?

5. B monykpyr paguyca R BnumuTe npsMoOyrojJbHUK HAHOOJbIIEH MJIOMIAH.

6. B npsIMOyrobHBIA TPEYTOJIBHHUK, KATEThl KOTOPOTO PAaBHBI d U 8, BIIMCAH
MPSAMOYTOJIBHUK HauOOJbIIEH MIIOMIAIN TaK, YTO OJHA U3 €r0 CTOPOH JIEKUT Ha
runorenyse. Haiitu 1imMHbI CTOPOH NPAMOYIOJIBHUKA.

. 3 2
7. 3aKOH NPAMOJIMHEHHOTO JIBIDKCHYS Tela 3a/aH ypaBHeHueM = —{ +3t°+91+3.
Haiigure MakCuMalIbHYIO CKOPOCTD JIBUKEHUS tena(s—B MeTpax, {—B CceKyHOax)
g 3akoH [BHXCHHA Tela, OpPOLICHAOIO BEPTHKANLHO BBEPX,

3allad ypaBHEBMEM s=ua£—ﬂ,5g:2.l Hafinure nmanbodelylc BRICOTY
oookeMa Tema.

INPAKTHYECKASA PABOTA Ne 58
BoruuciieHnue nepBooOpa3Hoil 1y JaHHON GyHKIMH
Hean padoThl: HAYYUTHCS BHIYUCIISTH IEPBOOOPA3HYIO JIJIsl JAHHOU (DYHKIIHH.
Pe3yabTarthi:
npeomemHuuwle:
c(hOPMUPOBAHHOCTh TMPEJCTABICHU 00 OCHOBHBIX TOHSATHUAX MAaTEMATHYECKOIO
aHaJin3a U UX CBOMCTBAX,
Memanpeomemmuoie:
BJIQJICHUE HaBBIKAMU TIO3HABATEIBLHOM peQIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HAHMS Y HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 337]a4 U CPEJCTB JJIsl UX JOCTUKCHUS;

Buowt oesmenvnocmu:



O3HakOMJIEHHE C TOHATHEM TMepBooOpa3Hoil. l3ydeHue mpaBuia BBIYUCICHUS
nepBOOOPaA3HOIA.
Kpurepuu oneHuBaHusi:
1. OLIEHKAa «OTJIIMYHO» BBICTABIIETCS OOydaromeMmycsi 3a paboTy, BBHIMOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEUICHMUI;
2. OLIEHKA «XOpOILI0» BBICTABISIETCA O0ydarolemMycs 3a padoTy, BBIIOJHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3. OLIEHKA «YJOBJIETBOPUTEIBHO» BBICTABIIAECTCA oOOywaroumiemycs  3a padorty,
BBITIOJTHEHHYI0O B HE MOJIHOM oO0beme (He MmeHee 50% TmpaBUIBHO BBIMOJIHEHHBIX
3aJlaHui OT 001Iero o0beMa paboThl);

- OLICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIsIETCS oOydaromeMycs 3a padory,
BBINIOJIHEHHYIO B HE MOJHOM 00beMe (MeHee 50% mpaBUIIbHO BBIITOJIHEHHBIX 3aaHUN

oT 00111eT0 0OBEMa paboTHI).

Xoa padoThi:

Haiitu nepBooOpa3Hbie 11 QyHKIINM:

1) 2x5—3x2%; 2) 5x*+ 2x8; 3) 8x3+2x—-1;
3
4) 6x2—4x+3; B)Ee 6) 4 Vx - 6Vx;
X
g
7) Vx+2Vx; 8) —25—335
1. x
1) 5sinx+ 2cosx; 2) 8e*—sinx;

3) 1+3e*—4cosx; 4 i+§—2e"*'.
) )__ _ )\/E b

1) x+1%  2) (x-2)%  8) —2—; 4 ——;
x-2 8
x+3
5) —— +4cos(x+2);  6) —— —2sin(x—1).
3. x—1 x-3 )
1) cos(3x+4);  2) sin(3x—4); 3) cos(%—l);
x+1
4) sin(£+5); 5) e 2 ; 6) e3*-5.
4, £
5. Beruucnure nepBooOpasHbie JaHHBIX QYHKITAN



1 2 .
1) x?+1; 2)3x% + dx - 3; 3) 4x* + x - 5; 4};+;2——3.

E}I—=+—3'r—_'3: 6) 2sinx — 3cosx; T) 3e" —x + 1

\u':'+:r—l

3 x% -1
i | e e A oy =10 i
8) xx - 2% Tk 9) — J=

1) (2x - 1) 2) 3sin(3x); 3) et = (2x)°%; 4)

2 = 1
x +4~.|"; 3; 5) .
4x°

2x -1-1
Els'mf- ') % 8) 2¢*%; 9) J3x -4:10) (27 + 1)~
2 2y

"

—

1) 32 + dxJx 4 1 _: 2) 3sin(3x) + cos(2x - 4);
2x+3 _
eV 1 Jx " g .
) dx®+ x + 2&; 4) = =y - cosxsinx; 5) L
6) 3 cos(2x) + = T) — 1 : 8) xe* ! + 0,5; 9) gsin'2x;
x+ 4 1+ x*

10) x\fx + e =1,

IMPAKTUYECKAS PABOTA Ne 59
IIpuMeHeHune nHTErpaJia AJsi BBIYUCACHUS (PU3NYECKUX BEJIMYMH U II0IAACH

Hean paboThl: HAYYUTHCS IPUMEHSATH UHTETPAJT JJI BBIYUCICHUS (PU3UUECKHUX

BEJIMYUH U IJIOMAJIEN
Pe3yabTarsl:

npeomemHuuwie:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATHUSIX MaTEMaTUYECKOTO

aHaJu3a U UX CBOMCTBAX,

Memanpeomemmuuple:

BJIaJICHUE HaBbIKAMU MTO3HABATEILHON pedIeKCUHM KaK OCO3HAHUS COBEPIIIAEMBbIX
JNEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUL] CBOETO

3HaHHWA U HC3HAHMA, HOBBIX IIO3HABATCIIbHBIX 3a4a4 U CPCACTB AJIA UX JOCTHIKCHHUA,



Buowl oeamenvnocmu:
O3HakoMJIeHHE ¢ TOHATHEM uHTerpana. M3yuenue teopemsl HptoTrona— JleiOouuia.
Pemenuvie 3a1a4 Ha MpUMEHEHNE UHTETpaJla JAJisl BBIYUCICHUS (PU3NUECKUX BEJIUYUH U
IJIOIIAIEH
Kpurepuu oneHuBaHusi:
1. OLIEHKA «OTJIMYHO» BBICTABIIAETCSA 00ydaromeMycst 3a padoTy, BHIIIOJHEHHYIO
6e301n0609YHO, B TOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEIICHMUIA;
2. OLIEHKA «XOPOIIO» BBICTABIISIETCA 00ydaroImeMycst 3a paboTy, BHIIOJIHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3. OLICHKA «YJOBJIETBOPUTEIBHO) BBICTaBIsETCSA oOydaroniemycs 3a padoTy,
BBITNIOJTHEHHYIO B HE TIOJTHOM 00beMe (He MeHee 50% MnpaBuIbHO BBIIOJIHEHHBIX
3aJiaHui OT 001Iero ooObeMa padoThl);

- OILIGHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABIISIETCS 00yUarouiemMycs 3a padory,
BBITIOJTHEHHYIO B HE TIOJTHOM 00beMe (MeHee 50% npaBUIIbHO BBIIIOJHEHHBIX 3aJaHUN

OT 00111eT0 0OBbEMa padoTHI).

Xoa padorhi:

1.

. HaliTn miiommazp KpHBOJHHEMHON Tpaneluy, OrpaHUYeHHOH IIpA-
MbBIMH X=a, Xx=b, ocbio Ox u rpadbukom byHKRIHH Y={[(x),
eCJIH:

1) a=8, b=4, f(x)=x2% 2) a=0, b=2, f(x)=x3+1;
3
3) a=1, b=8, f(x)="Vx; 4) a=4, b=9, f(x)=Vx;
5) a=-g-, bm—23£, f(x)=sinx; 6) az—%, b=0, f(x)=cosx.
2.

. Haittu muromage purypsl, orpaHHYeHHOI npaMoil x=b, ockio Ox
¥ rpadpukom yHKIHK y={[(x), ecau:

1) b=3, f(x)=x% 2) b=2, f(x)=x3;

3) b=4, f(x)=\x; 4) b=8, f(x)=Vx;

5) b=2, f(x)=>5x—x?; 6) b=38, f(x)=x%+2x;
7) b=1, f(x)=e"—1; 8) b=2, f(x)=1—%.

3. Beluncnure uHTerpa:



3 3 2 9
1 1

1) \x2dx; 2) \ 2xdx; 3) \ = dx; 4) \——=dx.
§ —Sz § x3 § \/;
e In2 m 0

1) Sidx, 2) Se"dx; 3) S sin xdx; 4) S cos3 xdx.
1 0 -2n -3n
2 -1 2

DY @x-3)dx; 2\ G-4x)dx; 3) § (1-3x?)dx;
-3 -2 -1

1 2 0
4) S (x%®+1)dx; 5) S(2x+ 3x%)dx; 6) S (9x?-4x)dx;
_—11 1 . )
7§ (6x2+2x-10)dx;  8) ((Bx2—4x+5)dx.

0

-2
4.

Teso aBUKeTCA NPAMOJHHENHO CO CKOpPOCThIO U(t) (M/c). Bur-
YUCJIUTh NOYyTh, NPOHAEHHBIN TEJOM 3a IIPOMEXXYTOK BpEMeH:
oT t=1t, no t=1,, ecau:

1) v(t)=3t2+1, t,=0, ty=4;

2) v(t)=2t2+¢, t; =1, t,=3;

3) v(t)=6t2+4, t;=2, t,=3;

4) v(t)=t>-t+38, t;,=0, t,=5.

CKOpOCTh HPAMOJIMHEHHO ABHXKyIIerocsa Ttenaa v(t)=4t-t
BBIYMCINTE NyTh, HPONJAEHHBINI TEeJIOM OT Havajla ABUXKEHHf
10 OCT2aHOBKH.

Odopmute oTuer U caaiTe NpenogaBaTeo.
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