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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTABJISAIOT MPAKTUYECKUE 3aHATHS.

CoctaB u cojaepKaHME NPAKTUYECKUX 3aHITUN HampaBieHbl Ha peanusanuio PDenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTEJIbHOIO CTaHAAPTA CPEIHEro 00Lero o0pa3oBaHus ¢ yUETOM I0JIy4aeMOi
CIELIMAJIBHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AUMBIE B IOCIEYIOUIEM B NPO(GECCHOHATBHON NEATEIbHOCTH) WM Y4EOHBIX HPAKTUYECKHUX
yMeHui (yMEHHM# pemarh 3aJaud 1[0 MaTeMaTHKE), HEOOXOJMMBIX B TOCIEAyIoUed y4eOHOU
JEsITebHOCTH.

B cootBercTBHM ¢ paboueil mporpamMMoil yueOHOM AucHUIIIUHBI «MareMaTHKay MperycMOTPEHO
IIPOBE/ICHUE NMPAKTUUECKUX 3aHATHH.

BoinonHenue mnpakThyeckux padoT oOecrnedyrBaeT JOCTHKEHUE OO0YYarOUIMMUCS CIEAYIOLIUX
pe3yJ1bTaToB:

I[IP61 OVIIL.03 BiageHne MeTomaMu JOKA3aTeNbCTB, ANTOPUTMAMH PEIICHHUS 3a1ad; yMEHHUE
(bopMynMpOBaTh OIpENeNeHHs, aKCUOMBbl M TEOpPEMbl, IMPUMEHATh MX, HPOBOJIUTH JOKa3aTelIbHbIE
paccyX/1eHUs B X0JI€ pELIeHMs 3a/1a4;

I1P62 OVII.03 ymeHue omnepupoBaTh MOHATHSIMHU: CTEHNEHb 4YMCIA, JorapudM 4YHUCIa; YMEHHE
BBITIOJIHATh BBIYKMCICHHE 3HAYCHWH M NPEeoOpa3oBaHMs BBIPAKEHUH CO CTEMEHSAMH M JOrapuQMamu,
npeoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

I[TP63 OVIL.03 ymeHwe omepupoBaTh IOHATHUSAMHU:  pallOHAIbHBIE, UPPAIUOHAILHBIC,
[oKa3aTebHble, CTENEHHbIE, JOrapupMUUEcKue, TPUrOHOMETPUUYECKHE YpaBHEHHMsS M HEPABEHCTBA, UX
CUCTEMBI;

[1P64 OVII.03 ymenuwe omnepupoBaTh MNOHATHAMH: (DYyHKUHMSA, HempepbiBHas  (QyHKIUA,
MIPOM3BOJIHAs, TepBooOpa3Hasi, ONpEAENEeHHbI HHTErpan; YMEHUE HaxXOAWTh IPOU3BOJHBIE
AJIEMEHTApHbIX (YHKLMH, UCIONb3Ys CIPABOYHbIE MaTepHajbl; MCCIEIOBATh B MPOCTEHUIIMX CIIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAaXOJWThb HaWOOJIbLINE W HAMMEHbIIUE 3HAueHUs (QYHKIHM; CTPOUTH
rpaduKd  MHOTOYJIEHOB C HCIOJb30BAHMEM ammapara MaTeMaTH4YecKOro aHajiu3a; IPUMEHSTh
MIPOM3BOJIHYIO TIPU PEHIEHUH 33/Ja4 Ha JBUKEHHE;, pelaTh MPAKTUKO-OPHUEHTHPOBAHHBIE 3aJaud Ha
HauOoJIbIINE U HAaUMEHbIIINE 3HaYeHUs], Ha HaXOXKCHHE MYTH, CKOPOCTH M YCKOPEHHUS;

I[TP65 OVIIL.03 ymeHue ormepupoBaTh TOHATHSAMHU: palHOHATbHAS (QYHKIWS, TOKa3aTeIbHAS
¢byHKLuMsA, cTenenHas QyHKIUs, Jorapupmuueckas GyHKINs, TPUTOHOMETpUYecKHe (PyHKIMH, 0OpaTHbIE
(GYHKIIMM; YMEHHME CTPOUTH TpaduKd HM3YyYEHHBIX (YHKIUH, UCHOJIB30BaTh IpadUKH NpPHU H3y4YEHUU
IPOIIECCOB U 3aBUCUMOCTEH, MPH PELIeHNUH 33/1a4 U3 APYTruX y4eOHBIX NMPEIMETOB U 3a7ay U3 peabHOH
KHU3HU; BbIpaxaTb (pOpMyIamMu 3aBUCUMOCTH MEX]ly BETMUMHAMY;

[1P66_OVII.03 ymenue pemarh TEKCTOBBIE 3a/lauM pa3HbIX TUIOB (B TOM 4YHCJIE HA MPOLEHTHI,
JOJM WU 4YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTb TOBApOB U YCJIYT, HAJOTH, 33Ja4yd U3 00JacTH
yIIpaBJIEHUs TUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIATH BBIPAXKEHUS, YPaBHEHHsI, HEPAaBEHCTBA U
UX CHCTEMBI M0 YCIOBHIO 33/1a4H, UCCJIEI0BATh MOJYyYEHHOE PEIeHUE U OLEHUBATh MPaBIONOA00HOCTh
pE3YJIbTATOB;

I[IP67 OVIIL.03 ymeHue omnepupoBaTh MOHATHAMH: CpeaHee apuMeTHdeckoe, MeAnaHa,
HauOoJplllee W HaMMEHbIIEe 3HAYCHUs, Pa3Max, JUCIEpPCHs, CTaHJApPTHOE OTKJIOHEHHWE YHCIIOBOTO
Habopa; yMEHHE W3BJIEeKaTb, HMHTEPIPETUPOBATH HHPOpPMAIMIO, MPEACTABIEHHYIO B TaOiulax, Ha
auarpammax, Tpadukax, OTPa)Karolllyl0 CBONCTBA pealbHBIX IPOLIECCOB M SBICHHM; IMPEICTaBIATh
MH(OPMALIHIO C MOMOIIBI0 TaOJIHIl U TUarpaMM; UCCIIEN0BaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C
NPUMEHEHHEM TpapHUUECKUX METOI0B U AJIEKTPOHHBIX CPEJICTB;

[1P68 OVYII.03 ymeHme omepHpoBaTh IMOHATHUSMH: CIyYallHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTH CIy4ailHOrO COOBITHS; YMEHHUE BBIYUCIATH BEPOSTHOCTh C MCIIOJIB30BAaHHEM IpauuyecKux
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METOJOB; MPUMEHATh (OPMYJIBI CIOKEHUS W YMHOXKEHHSI BEpPOATHOCTEH, KOMOMHATOpHBIC (DAKTHI U
GopMysbl TpU pEHIEHWH 337ay; OLEHMBATh BEPOSTHOCTH pPEAJIbHBIX COOBITUH; 3HAKOMCTBO CO
CIly4yailHBIMH BEJIMYMHAMHU; YMEHHE MPHUBOIUTH NPUMEPHI MPOSBICHHUA 3aKOHA OONBIIMX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

I1P69 OVII.03 ymeHue omepupoBaTh MOHATHUSAMH: TOYKA, MpsMas, IJIOCKOCTb, MPOCTPAHCTBO,
JBYI'PaHHBIN YroJ, CKpELIUBAIOIIMECS MpsAMbIE, MApaJUIEIbHOCTh M IEPIEHIUKYIIPHOCTh NPSAMBIX U
TUIOCKOCTEH, Yyroia MEXIy MPSMBIMHU, YTOJl MEXKIY HPSIMOM M ITUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH,
paccTosiHie OT TOYKU JO IJIOCKOCTH, PACCTOSHUE MEXKAY HPSAMBIMU, PACCTOSHUE MEXIY IIOCKOCTSAMU;
YMEHHE HCMOIb30BaTh IMPH PEIICHUH 337ad U3yueHHbIE (PAKThl U TEOPEMbl IUIAHUMETPHUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUPA;

[1P610_OVII.03 ymeHue onepupoBaTh MOHATUAMHU: MHOTOIPAaHHHK, CEYCHHE MHOTOTPaHHUKA, KYO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
cedyeHHst (UTYphl BpaILleHHs, IUJIOCKOCTh, Kacaromascs cdepbl, NUINHIPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napaiesienune1a, MAPaMHIbl, TPU3MBI, IIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y TIOBEPXHOCTH BPAILCHUS, UX CEUCHHSI OT PYKH, C IOMOIBIO YEPTEIKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE pAaclo3HaBaTb CHMMETPHIO B TPOCTPAHCTBE; yYMEHHWE PACIO3HABATh IPABUIIbHBIC
MHOTI'OI'PaHHMKH;

[1P611_OVII.03 ymenue onepupoBaTh MOHATHSMU: JIBHKEHHE B IPOCTPAHCTBE, TIOJOOHBIE (PUTYPHI
B IIPOCTPAHCTBE; UCMOJIb30BAaTh OTHOIIEHUE IUIONIA/IeH TOBEPXHOCTEH U 00bEMOB OJOOHBIX (UTYp MPH
peILIeHIH 3a/1a4;

[TP612_OVII.03 ymeHue BBIYUCIATH T€OMETPUYECKHE BEIUYUHBI (JATUHA, YTOJ, IJI0MAAb, 00bEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJB3Ysl U3yUEHHBIE (POPMYIIBI U METOIBI;

I1P613 OVIL.O3 ymeHue omnepupoBaTh MOHATUAMHU: MPSIMOYrojibHAasg CHUCTEMa KOOPJMHAT,
KOOPJAMHATHI TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHHE, YIOJI MEXIY BEKTOPAMH,
CyMMa BEKTOpOB, IIPOM3BEJECHHE BEKTOpAa Ha YMWCIIO; HAXOAWUTh C IIOMOLIBIO H3YYEHHBIX (HOopMys
KOOP/IMHATHI CEPEeIMHBI OTPE3KA, PACCTOSTHUE MEXIY IBYMsI TOUKAMHU;

[1P614 OVIIL.03 ymeHue BbIOMpaTh MOAXOIAIIMN M3YYEHHBIH METOA JJs pelleHUs 3aJlaud,
pacrio3HaBaTh MaTeMaTH4eckue (pakThl U MaTEeMaTHYECKHE MOJIENN B TPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yYMEHHE IPHUBOAUTH IPUMEpPhl MaTEeMaTHUYECKUX OTKPBITUH pPOCCHUHCKOW U
MHPOBOM MaTeMaTH4ECKON HAYKH;

MP1. camocrosTenbHO (GOPMYIHPOBAaTh M aAKTyaIM3UpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycTaHaBiIMBaTh CyIIECTBEHHBIN NMPU3HAK MM OCHOBAHMS Il CPAaBHEHMS, KIacCU(DUKALUU U
0000IIICHHS;

MP3. omnpenenate eI AesTeIbHOCTH, 3aaBaTh apaMeTpbl U KPUTEPUHU UX JTIOCTUKEHUS;

MP4. BBIABISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX;

MP7. BnaneTh HaBbIKAMHU Yy4eOHO-MCCIIEOBATENLCKOM M TNPOEKTHOW JesTeIbHOCTH, HaBBIKAMU
paspernieHus mpooem;

MPS. ctocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MOUCKY METOJIOB PEIICHHs MPaKTUYECKHX
3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

MPO. oBnaseHue BHIAMH JESTEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTaluy,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYaIMsX, B TOM 4YHCIE TPU CO3JTaHUU
y4eOHBIX M COIIMATBHBIX IIPOEKTOB;

MP10. ¢dopmupoBaHre HAy4HOrO THUIIA MBIIUICHUS, BIIAJICHHE HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHATUSMH U METO/IaMU;

MPI11. craButh u (opMmynupoBaTh COOCTBEHHBIE 3a/adll B 00pa30BaTENbHOW JEATENBHOCTH H
KU3HEHHBIX CUTYalUsX;



MP12. BBISIBISTH IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UpOBATh 33]a4y, BbIABUTaTh TUIIOTE3Y
€€ pEIICHUs, HaXOAUTh apryMEHTHI IS JOKa3aTeIbCTBAa CBOMX YTBEP)KICHUH, 3alaBaTh NMapaMeTpsl U
KPUTEpUU PEILICHMUS;

MP13. ananu3upoBaTh NOJYyYEHHBIE B XO/€ PELICHUS 3a1a4y PE3yJIbTaThl, KPUTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

MP14. naBath OLICHKY HOBBIM CUTYAIIMSIM, OLICHHBATh IPUOOPETECHHBIN OIIBIT;

MP15. pazpabGaTbiBaTh IUIaH PEUICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCSI MaTePUAIbHBIX U
HEMaTEpUaIbHBIX PECYPCOB;

MP16. ocymecTBIsATh IeNICHANPaBICHHBIA IMOMCK IIepeHOca CPEACTB M CIIOCOOOB JIEHCTBHS B
poeCCUOHATILHYIO CPEAY;

MP17. yMeTs TIEPEHOCHTH 3HAHHS B I[IO3HABATCIBHYI0O M  MPAKTUYECKYH)  00JIacTH
KHU3HEICATECIBHOCTH;

MP18. ymeTs HHTETpUpPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 001acTei;

MP20. cTtaBuTh IpOOIEMBI U 33]1a4H, IOMYCKAIOIINE allbTepHATUBHbIE PELLICHMS;

MP21. BnameTp HaBBIKAMH TIOJyYeHHs HWHPOPMANMKM W3 HWCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IOMCK, aHAJM3, CHCTEMAaTU3allMI0 U MHTEpIpeTanuio HH(pOpMaruu
Pa3UYHBIX BUAOB U (POPM NPEIACTABICHUS;

MP22. co3naBaTh TEKCThl B pa3IMYHbIX (hopMaTax ¢ y4eTOM HazHauyeHUs MH(OpManM U LeIeBOH
ayJAMTOPHUH, BEIOUPAst ONTUMAIBHYIO (hOpMY Mpe/ICTaBICHNS U BU3YyaU3alIlH;

MP23. oueHuBaTh JAOCTOBEPHOCTb, JETUTUMHOCTh MH(OPMAIUU, €€ COOTBETCTBHE MPABOBBIM U
MOPAIBHO-ITUYECKUM HOpMaM;

MP26. ocy1iecTBIATh KOMMYHHUKAIIMK BO BeeX chepax KU3HU;

MP27. pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHNUSI, TOHUMATh 3HAYEHUE COIIMATIbHBIX 3HAKOB,
pacro3HaBaTh MPEAIOCHIIKY KOH(MIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

MP28. Bnasiets pa3nuyHbIMH CIIOCOOAMH OOIIICHUS U B3aUMOICUCTBUS;

MP29. apryMeHTHpOBaHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(QIUKTHbIE CUTYallUH;

MP30. pa3BepHYTO W JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHMSI C HCIOJB30BAHHUEM S3BIKOBBIX
CPEICTB;

MP31. noHMMaTh U UCNOIb30BATh NPEUMYILIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI;

MP33. mnpuHMMAaTh LE€IM COBMECTHOM JAEATEIBHOCTH, OpPraHM30BBIBaTH U KOOPAWHUPOBATH
JNEUCTBHS MO €€ JOCTMIKEHHWIO: COCTABJIATH IUIAH JECWCTBUM, PacHpeleisaTb POJIM C YYETOM MHEHUU
YYaCTHHUKOB O0OCYXJIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

MP34. ouieHMBaTh Kaue€CTBO CBOETO BKJIaJa U KaXKJI0T0 Y4aCTHHKA KOMaH/Ibl B OOIIMI pe3yibTat 1o
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. camMOCTOSITENTbHO OCYHIECTBIIATH MO3HABATENIbHYIO JI€ATEIbHOCTD, BBIABIATH MHPOOJIEMBI,
CTaBUTh U (PopMyTupoBaTh COOCTBEHHBIE 3a/laud B OOpa30BaTEIbHON NEATEIBHOCTH M >KU3HEHHBIX
CUTYyalMsIX;

MP39. caMOCTOSTENPHO COCTABIATH IUIAH PelIeHUs MPOOIEeMBbl C y4ETOM HMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHHII;

MP40. naBaTh OLIEHKY HOBBIM CUTYAalLlHsIM;

MP41. pactupsaTh paMKi yaeOHOTO TTPEIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUH;

MP42. nenaTh 0OCO3HaHHBIN BBIOODP, ApIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

MP43. oueHnuBaTh NPUOOPETEHHBIN OIIBIT;

MP44. cioco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3pYAUIMK B pa3HbIX 00JACTIX
3HAHUM, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MP45. naBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YyJIbTATOB LETAM;

MP46. BafeTh HaBbIKaMU MMO3HABATEIBHON pedUIeKCHH KaK OCO3HAHUS COBEpIIAEMbIX AEHCTBUIA U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;
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MP47. ncnonp3oBath NpueMbl peIeKCUN IS OLEHKU CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

B) SMOLMOHAJIbHBIM UHTEIUIEKT, IPeaoaraiomuil chopMUpOBaHHOCTD:

MP49. camoco3HaHKS, BKIIOYAIOIIEIO CIIOCOOHOCTh IMOHHMMATh CBOE SMOIIMOHAIBHOE COCTOSHHC,
BUJICTh HANpaBJICHUs pa3BUTHS COOCTBEHHOM SMOIMOHANBHON cdepbl, ObITh YBEPEHHBIM B ce0e€;

MP50. camoperynnpoBaHusi, BKJIIOUYAIOLIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K HSMOIMOHAIBHBIM H3MEHEHUSIM M TPOSBISATH
THOKOCTb, OBITH OTKPHITHIM HOBOMY;

MP51. chopMUpOBaHHOCT, BHYTPEHHEH MOTHBAIIMM, BKJIIOUYAIOIICH CTPEMJICHUE K JOCTHIKEHHUIO
LIEJIM U yCIIEXY, ONITUMHU3M, HHUIIMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

MP52. sMmmartuu, BKIIOYAlOUIe CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE JAPYTHUX,
YUUTBIBATh €T0 MPU OCYIIECTBICHHH KOMMYHHUKAIMH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

MP54. npunumMats cebsi, TOHMMAas CBOM HEIOCTATKH U JOCTOMHCTBA;

MPS55. npuHEUMaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIIOJAEH IIPU AaHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

MP56. npu3HaBath CBOE MPaBO ¥ MPABO APYTHX JIFOJICH HA OIIMOKH;

MP53. couuanbHBIX HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTb BBICTPAWBATh OTHOLIEHUS C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3pemiatb KOH(INKTHL,

JIP1. cpopMUpPOBAaHHOCTH TPAXKTAHCKONM TO3UIMKU  OOYYAIOMIErocs Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOrO OOIIEeCTBa;

JIP6. ymeHHe B3aMOACHUCTBOBATH C COLMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C UX (YHKIUIMHU
1 Ha3HAYCHUEM;

MaTPUOTHYECKOI0 BOCIIUTAHUSA:

JIP8. copMHpPOBAaHHOCTH POCCUMCKOW TPaXKIAHCKOW HIIEHTUYHOCTH, MATPUOTHU3MA, YBAXKECHHS K
CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop10cTy 3a CBOM Kpaid, cBO10 Poauny, cBOM
SI3bIK U KYJbTYPY, MPOILIOE ¥ HACTOALLEE MHOTOHALIMOHAJIBLHOTO HapoJa Poccuu;

JIP9. 1IeHHOCTHOE OTHOILIEHUE K TIOCYAApCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U IPUPOIHOMY
HacJeAulo, MaMsATHUKAM, TpaauuusaM HapoloB Poccum, poctuxkeHusMm Poccum B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJIOTHUSIX U TPYJE;

JIP11. oco3HaHue AyXOBHBIX LIEGHHOCTEN POCCUKCKOTO HApOAa;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHUS;

JIP14. oco3HaHMe JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

JIP16. scTeTnyeckoe OTHOILIEHHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYyYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;

JIP17. cnocoOHOCTh BOCIIPUHUMATD Pa3IMuHbIe BUJIbI HCKYCCTBA, TPAAUIIMK U TBOPUECTBO CBOETO U
IPYTUX HapoJOB, OIIYIIAaTh 3MOLMOHAIBHOE BO3ACHCTBHE MCKYCCTBA; KYJNbTYPHBIX Tpaguluil u
HapOJHOr0 TBOPYECTBA; TPYIOBOTO BOCIIUTAHUS:

JIP23. rOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTH MacTepCTBa, TPYI0JI00HE;

JIP25. unTepec K pa3nuyHbIM chepam mpodheccHoHANbHOW AeATEeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIH BbIOOP OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

JIP26. roTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHHIO Ha MPOTSHKEHUH Beei
KHU3HU,

JIP27. chOopMHUPOBAHHOCTh JKOJIOTUYECKOM KYJAbTYpbl, TOHUMAHUE BIUSHHUS COLIMAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHME MPUPOJHOM M COIMAIbHOIN Cpelbl, OCO3HAHUE TII00ATBHOTO
XapakTepa 3KOJOTHYECKUX MpobdiieM

JIP30. yMEHHE  NPOTHO3UPOBATh  HEONArompHUATHBIE  JKOJOTHYECKHE MOCIIEACTBHUS
MpEANPUHUMAEMBIX JEHCTBUN, IPENOTBpALIaTh UX;

JIP32. chopMHupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIIECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

JIP33. coBepHIEHCTBOBAHNE SA3BIKOBOW M YMTATENIBCKOM KYJIBTYpPbI KAK CPEACTBA B3aWMOJIECHCTBHUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;



JIP34. oco3HaHME LIEHHOCTH HAy4YHOW AESITEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH NPOEKTHYIO M
HCCIIEA0BATENBCKYIO AEATENBHOCTh MHAUBUAYAIBHO U B IPYIIIIE;

ConeprkaHue MpakTHYECKUX U J1ab0paTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOATOTOBKY 00yYaronuxcs K
OCBOCHHIO TPO(ECCHOHATBHOTO MOAY/S TPOTrpaMMbl TOATOTOBKH CIICIUAINMCTOB CPEIHET0 3BEHa II0
CIICIUAILHOCTH U OBIIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 2.4 PaccuutbiBaTh TEXHHUKO-3KOHOMHYECKHUE I[IOKA3aTeld TMpU HSKCIUTyaTallud MOJBEMHO-
TPAHCIOPTHBIX, CTPOUTEIBLHBIX, TOPOKHBIX MAIIUH U 000PYyI0BaHNUS.

A Takike GOpPMUPOBAHHIO 00U4UX KOMNEMEHUUIL:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPEACTBA MOKMCKA, aHAIW3A W UHTEPIPETAIM HHPOPMALIMHA U
MH(pOPMAIMOHHbBIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOM 1S TeIbHOCTH

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(ecCHOHATbHOE U JUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHON cdepe, NCIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIHIX

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMaH/IC

OK 05 OcymiecTBisiTh YCTHYIO U HUCHBMEHHYIO KOMMYHHKAIIMIO HAa TOCYJapPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IIposBsiTE TpakJaHCKO-MIATPUOTUYECKYIO TMO3UIIHI0, IEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE Ha OCHOBE TPAJULIMOHHBIX POCCHUMCKUX JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
y4EeTOM TapMOHHU3ALWN MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHWW, NMPUMEHSATh CTaHAapThI
AHTUKOPPYIILIMOHHOIO TIOBEJICHUS

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH Cpeabl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMAaTa, MPUHLIUIBI OEpexIMBOTO MPOU3BOJICTBA, dPPEKTHUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI 1151 COXPAaHEHUS U YKPEIIEHUS 3/10pOBbsI B
nporecce MpoecCUOHATBHONW JESATETbHOCTH M TMOJJEpKaHUs HEOOXOJUMOIo YpOBHA (HU3UYECKOMH
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest MpohecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

Brinmonnenue npaktuyeckux padboT mo yueOHol aucuuiianHe «MaTtemaTrukay HampaBlIeHO Ha:

- 00o001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperieHle, pa3BUTHE U JCTATU3AIUIO TIOTyYEeHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM TUCIUTUTMHEI;

- (hopmupoBaHME yMEHHI NMPUMEHATH MOTYYECHHbIE 3HAHUS Ha MPAKTHKE, pealu3alliio €IUHCTBA
MHTEJUIEKTYaJIbHOW U MTPaKTUYECKON e TENbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI. HaOII0/aTh, CPaBHMUBATH, CONOCTABIIATH, AHAIU3UPOBATDH,
Je7aTh BBIBOJABI M OOOOIEHMS, CAaMOCTOSTENBHO BECTH MCCIEOBAaHMS, IOJIb30BAThCS PA3TUUYHBIMU
prUeMaMu U3MEpEeHU, opOpPMIIATh pe3yabTaThl B BUE TaONIHUIl, CXeM, TPapUKOB;

-  pa3BUTHE HHTEIUICKTYAIbHBIX YMEHHH y OyIylIMX CHENHUATUCTOB: aAHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpaOOTKY MPH PEIISHUH MOCTaBICHHBIX 3a/1a4 MPOGECCHOHATHHO 3HAYUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsi HHUIMATHBA.

IIpakTHdyeckue 3aHATUS TPOBOJITCS B paMKax COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOCHHS
TMIAKTUUECKUX €IMHUILL, KOTOpble 00eCTIeunBal0T HAIMYUE 3HAHUM, HEOOXOAMMBIX JUIS €€ BBITOTHEHHSL.



2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 1
«ApudmMernyeckue aeiicTBUS HAJ JeHCTBUTEIbHBIMHA U KOMILIEKCHBIMH YHCJIAMU.
Ipu6auKeHHbIE BHIYNCIEHUD)

Heab: HayuuTbCs BBINOJHATH AEUCTBHUS C JCUCTBUTENBHBIMU M KOMIUIEKCHBIMH YHUCJIaMHU,
BBITIOJIHATH TPUOJINKECHHBIC BHIYUCIICHHUS.
BoinosHenue padotsl cnocodcTByeT hopmupoBanuio: [1P62 OVIL.03, ITP67 OVIIL.03.
MarepuajibHoe o0ecnieyeHue:
WNunuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIHA.
3ananne

1. Pemure 3amauu:

a) B Opurame pabotaror 20 paboumx, U3 HUX 8 MexaHHMKOB. KakoW MpOIEHT OT BCEro 4mcia
pabouux Opurajabl COCTaBISIOT MEXaHUKH ?

6) Pabouwmii neHp MEeXaHWKa yMEHBIIMJICS ¢ 8§ JacoB 70 7 yacoB. Ha CKOJBKO MPOIIEHTOB HY>KHO
MOBBICUTH TMPOU3BOJAUTEIBHOCTh TPYJa, YTOOBI MPU TEX KE paclleHKax 3apa0oTHas IuaTta
Bo3pocia Ha 5%7?

2. Bpruucnure:
5 7 23 9 233 4441

) (G+5) (35-22); i vt
8 12 58 58 ) 2 4 )

1122-
37
12,8:0,64+3,05:0,05,

2 _4 )
85. 15— 1

N152—122- (0,1 +2); o) (182 -23-1%):2

B)424+12-3 -5 r)
3 3 6

4
7
_ 31 1 1
” 0,15-0,15:3- 3) (1—- 0,7 — 1,22) (1=
3 ’ 5 2
-240,25
8
3. JlaHbI KOMITJICKCHBIC YHCIIA:
Zl = 3 + 21,
Zy, = 4 — i,
Z3 = 5 + 21,
Z4_ == 6 - 31.
Brimmonnute geiicTBuA:

a) Z1 " Zy + Z3 " Zy; 0) 2124 + 7" 73

3) |Z]_|, |ZZ|! |23|, |Z4|'

IHopsinok BbINOJIHEHHUs PA0OTHI:

— BHuMaTrenpbHO 03HAaKOMBTECH C YCIIOBUEM 3aJaHUS.

— [lonb3ydach CBOMMH IIKOJIBHBIMH 3HaHMSIMM (B cllydyae 3aTpyAHEHHS BOCHOJIb3yHTECh
CIPaBOYHBIMU MaTEpUAIaMH), BBIIIOJIHUTE 3aJjaHKE



Samanue Nel

2 1 2+1 3
) Ay
2) —+—:L:—:1,
7 7 7
1 1 1.1 2 2,
3 3i+4:=0G+H+(+1)=7+31=75
2 1 2 1 1 1,
5 3i-12=@-D+(¢-2)=2+:=23
5) 7.3_7 A_T74 _T1_ 7.
1214_21213_312-31;333;39’ 5
6) 2-:3-=—1—=—=—=13;
5 3 5 11 5-11 5-1 5
) 3i+143=G+10)+ (G+35) =17+ =172,

3amaune No2

IMpumep. Haiitu (8+1i):(2-3i).

Pemenue. [lepenuiem 3T0 OTHOIIEHUE B BUIE IPOOU: f_—J:i

VMHOXUB, €€ YUCIIUTEh U 3HAMeHaTeNb Ha 2 + 31 U BBIOJIHUB BCEe PEOOPA30BAHHUSI, TIOTYUHM:

(8+i)(2+3i 134261 .

(2—3i)((2+33) T3 1+2i

®opma npecTaBIeHUs pe3yJabTaTa: BHIIOJHEHHOE 33JaHHE

Kpurepum ouenku:

Ornenka "oTam4Ho' craBHUTCs, ecid paboTa BBIMOJIHCHA B IOJTHOM O0BEME C COOJIOICHHEM
HE00XO0IMMOM MMOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ornenka '"xopomo' CTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAaHMS K OLIEHKE "OTIMYHO", HO JOIYIIEHBI 2-
3 gegouera.

Orenka "y10BJI€TBOPHUTEIBHO'" CTaBUTCS, €CIM padoOTa BBINOJHEHA HE TOJHOCTHIO, HO OO0BEM
BBITIOTHEHHON YaCcTH TaKOB, UTO MO3BOJISIET MOYYUTh TPABUIIbHBIE PE3YNIbTAThI U BBHIBOJIBI.

OrneHka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CM paboTa BBINOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTne Ne 2
«Pemenue npuKkIagHBIX 32124 HA IPOLEHTHD)

Iean: HayunThcs pemaTh TEKCTOBBIE 3a/1a41 HA HAX0XKIEHHE MTPOIIEHTOB OT YUCIIA.
BoinosaHeHue padotsl cnocodcTByeT hopmupoBanmio: [IP66 OVIIL.03, ITP67 OVII.03.
MartepuaabHoe o0ecrieyenue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEPUaIbl, KOHCIIEKTHI JIEKIUH.

3ananue

1. Hauor Ha noxons! coctasisieT 13% ot 3apabotHoii miatsl. [locne ynepskaHus Hajora Ha JOXOMAbI
pabounii TOMYyYW 3a BBIMIOJIHEHHYIO pabory 46530 pydnei. Ckoabko pyOsield coCTaBiseT
CTOMMOCTbH BBITIOJTHEHHOU pabOThI?

2. B wuHTepHeT-mMarasmHe MOXKHO 3aKa3aTh MaTepHAIbl JUII PEMOHTA JOPOKHOH TEXHHKH C
JOCTaBKOW, MPU 3TOM CTOMMOCTH JIOCTaBKU COCTaBIIsieT 7% OT CTOMMOCTH 3aka3a. [Ipeanpusitue
nenaet 3aka3 geraned Ha cymmy 60000 pyOseid, mpu 3ToM ToiydaeTr cKuiaky 15% Ha onmToBBIH
3aka3. KakoBa OyaeT cTOMMOCTb JOCTaBKH 3TOTO 3aKa3za?

3. Kowmmccns 3a Me:xxOaHKOBCKHIN TIepeBoI cocTaBiseT 1,5% ot cyMmMel niepeBojia, HO He meHee 100
py6ueit. KakoBa O6yzner komuccus 3a Mex0OaHKoBckuil nepesoa cymMmsl 50 000 py6neii?
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4. 25% y4acTHHUKOB KOHKypca mpodmacTepcTBa mpouutd B noiypuHai, u3z Hux 10% okazanuch B
¢unane. CKoJbKO ObUIO YYACTHUKOB KOHKYpCa, €Clu (PUHATMCTAMU OKa3aJIHCh 8 YEIOBEK?
ITopsi/10K BHINOJHEHUS Pa0OThI:

— BHuMarenbHO 03HAKOMBTECH C YCIIOBHEM 3a/1aHUS.
— [Tonp3ysicb  MOJNydeHHBIMH 3HAaHUSAMH (B Cly4ae 3aTpyAHEHHUS BOCIOJIB3YHTECh
CIPaBOYHBIMU MaTE€pUAIaMU), BBIIOJIHUTE 3aJJaHUE.

OnuH TPOIEHT — ATO OJHA COTas JOJA 4Yuciaa. MaTeMaTHYeCKMMH 3HAKaMH OJMH TIPOIEHT
3aIuchIBacTesa Tak: 1%.

OrnpeziesieHre OJHOTO MPOIEHTa MOXHO 3amucarh paBeHcTBoM: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kaxk naiitu 1% ot uucna? Pa3 1% 310 ogHa cotas yacTth, Hajo uucio pa3aenuts Ha 100. Jlenenue
Ha 100 moxHO 3amenuth ymMHOXkeHueM Ha 0,01. [TosTomy, uyToObI HaliTu 1% OT JaHHOTO YHCIIA, HYXKHO
yMHOXUTBH ero Ha 0,01. A ecnu HyxHO HalTu 5% OT uKcia, TO yMHOXKaeM JaHHoe uyuciio Ha 0,05 u T.1.

3adaua: Mara3uH 3akymnaer sHeprocoeperarome JaMiisl mo ontooi mnene 110 pybmeit 3a mryky
u npojaet ¢ HareHKoi 30%. Kakoe Hanbomnpliiee 4nciao TakuX JaMI MOKHO KYIIHTh B 3TOM Mara3uHe Ha
1200 py6mneii?

Pewenue

1) OnpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpenensieM pOZHUYHYIO IICHY JIAMIT:
110 + 33 = 143 py0. po3HHYHAas IICHA

3) OnmnpexaensieM KOJIMYECTBO JIAMIT

1200 : 143 = 8 (ocrt. 56)

Omesem: 8

dopma npeacTaBieHUs pe3yJbTaTa: BRIIOJHCHHOE 33/ 1aHHC

Kpurepun onenkn:

Ouenka "oTaM4HO'" cTaBUTCS, ecau paboTa BBITIOJIHEHA B TOJHOM 00OBEME C COOIIIOJICHHEM
HE00XO0TMMOM MOCIIeI0BaTEIHLHOCTH JACHCTBUM.

OreHka "'Xxopomo' cTaBUTCS, €CJIM BBITIOJHEHBI TPEOOBAHMS K OLIEHKE "OTINYHO", HO JOITYIICHBI
2-3 HenoueTa.

Onenka "ya10BJIeTBOPUTEIBLHO' CTaBUTCS, €ClM padOTa BHIMIOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBL.

OrieHka ""Hey10BJIETBOPUTEILHO' CTaBUTCS, €CIM pad0Ta BHIMOIHEHA HE MTOJIHOCTHIO I 00BhEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHA 0 YHCTIE

IIpakTnueckoe 3ansaTne Ne 3
«PemreHne pauMoOHaIbLHBIX YPABHEHUH U CUCTEM YPaBHEHH I

Heab: ®opmupoBarh yMeHUs pellaTh JHHEHWHbIE, KBajJpaTHble, OUKBaJIpaTHbIE, JIPOOHO-
paloHaIbHbIE yPaBHEHUS.
BoinosiHenue pa6orsl cnocodcTByet (popmuposanuto: [1P62 OVIIL.03, ITP63 OVII.03.
3ananne
1. Peuuth ypaBHEHHUS:
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a) (x—2)—-5=4—-(5x-1);
0) Qx+7)Bx—1)—Gx—1D(x+3)=((x+1)?

x—1 _ 4+2x,
B) 2 3

) —zx?+12=0;
1) 10x2 + 5x = 0;
e) 2x2+3x—5=0;
x) 3x2+7x—6=0;
3) x%+8x+15=0;
u) x*—2x%2-8=0;

— 2
K) 12;: =0;
X 4,
1) 2x-3 T X
xX“=2x 2x—-1 .
M) x-1  1-x 3;
2. Pemmre cuctemMbl ypaBHEHHUN:
3x—y =3,
2 13x — 2y = 0;
5 2x + 3y =3,
) 5x +6y=09;
2 _ N —
B) X —y 2,
2x +y =2;
xy—x+y=7,
n) xy+x—y=13;

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁon:

ITpu pemieHnn ypaBHEHUH MCIIONB3YIOTCA MTPaBUiIa MPeoOpa3oBaHus ypaBHEHUH B paBHOCUIIbHBIE:

a) Kakoii-nm10o uieH ypaBHEHUs IEPEHOCUTCS U3 OJJHOM €ro 4acTy B JPYTYIO C IPOTHUBOMOIOKHBIM
3HAKOM;
b) O06e yacTi ypaBHEHUSI MOKHO YMHOXKHUTb UJIM Pa3JeIUTh HA YUCIIO0, HE paBHOE HYIIIO.

Kpatkue TeopeTndeckue cBeICHUSA:
Pemenue ypasuenuit |-l crenenu ¢ onHol nepeMeHHOM

-b . . .
ax+b=0,(x= —.a# 0) — nuHeitHOe ypaBHeHHe | cTeneHu ¢ OHOM nepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypasuenue |l crenenu ¢ oHOl NEPEMEHHOIA.

1. OnpenenuTs BUJ ypaBHEHHS U CIIOCO0O €ro perieHusl.

2. Ecniu ypaBHeHUE IpOOHO-pallMOHATIFHOE, TO HAWTH OO 3HAMEHATENh BCeX Ipo0ei, KOTOphIe
BXOJISIT B ypaBHEHHE.

3. YMHOXUTH 00€ 4acTH ypaBHEHHs Ha 00Ul 3HAMEHATETb.

4. PemuTh NMOJIy4eHHOE 11€70€ YPaBHEHHE.

5. TlpousBecTu MPOBEPKY KOPHEH, W UCKIIOUYUTh T€ M3 HUX, KOTOPHIE 0OpamialoT B HYJIb OO
3HaMeHaTeb.

PemnMm ypaBHeHus:

a) (Bx +1)%2 + (4x — 1)? = (5x — 2)?

PackpoeM ckOOKH, IpUMeHsist pOPMyJIbI COKpaIleHHOro ymMHoxkeHus (a + b)?n  (a — b)?

9x2+6x+1+16x%> —8x+1=25x>—20x+4
9x%+6x+1+16x%2 —8x+1—25x2+20x—4=0
[TpuBenem noo0HBIE YIEHBI, TOTYYUM
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1
OtBeT: x = 5~ KOpEHb YpaBHEHHS.
X 7 8
0)———=—F—
x-2 x+2_  x2-4
PaznoxuM x? — 4 Ha MHOXMTEJIN M TIEPEHECEM BCE WIEHBI yPABHEHHS B JIEBYIO 4acTh. [IpuBeneM

Ipo0u K 0011IeMy 3HaMEHATEIIIO:
X 7 8 —0
x—2 x+2 (x—-2)x+2)
x(x—2)—7(x—2)—8_0
(x=2)(x+2) -
x*+2x—7x+14-8
(x+2)(x-2) B
x> —5x+6 3
(x+2)(x—2)
JlpoOb paBHA HYIIO, KOT/a €€ YHUCIIUTEb PaBEH HYJII0, a 3HAMEHATEIIb HE PaBEH HYJIIO, T.C.
x+2)(x=-2)#0=>x#2,x # =2
x> —5x+6=0
D=25-24=1

5+1
X1 =———=
2
5—1 ,
x o ——
2 2
Ho Tak kak x # 2, mo x, = 2 — NOCTOPOHHUI KOPEHb, CIIEIOBATEIbHO PELICHUEM YPaBHEHUS

Oynmerx; = 3

OtBer: x = 3

®opma npecTaBIeHUs pe3yJabTaTa: BHIIOJTHEHHOE 33JaHHE

Kpurepun onenkn:

Onenka "OTJHMYHO" CTaBUTCS, €Cii paboTa BBHIMOJHEHA B TOJHOM O0BEME C COOMIOIECHUEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Onenka "xopomo' cTaBUTCs, €CJIM BBIIIOJIHEHBI TPEOOBAHUA K OLIEHKE "OTIMYHO", HO JOMYILEHBI
2-3 HenoueTa.

Ornenka "y10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIM pabOTa BHITIOJIHEHA HE TOJIHOCTHIO, HO O0BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIBHBIE PE3YIbTAThI U BHIBOIBI.

OrieHka ""Hey/10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM padO0Ta BBHIMOJTHEHA HE MOJTHOCTHIO MIH 00BEM
BBITIOTHEHHOW YacTH pabOTHI HE MO3BOJISET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 4
«Pemenue 3a1a4 Ha cocTaBjieHHe YPABHEHMII»

Heanb: @opMupoBaTh yMEHHUS pEIIaTh TEKCTOBBIC 3a/Jaud, COCTABJISII YPABHEHHS M CHCTEMBI
YPaBHEHUHU.
Boinosinenue padorsl cnocodcTByeT popmupoBanuio: [1P66 OVIIL.03, [TP67 OVII.O3.
3ananne
Penmmte 3agaun:
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JIByM MexaHukaMm Oblia mopydeHa padota. Bropoii npuctynui k paboTe Ha yac Mo3Ke NepBOro.
o 9 o
Yepes 3 yaca mociie TOro, Kak MEepBbI MPUCTYNUI K paboTe, UM OCTAJIOCh BBHIIOJIHHUTH 7 Beeit

pabotsl. [lo okoHuaHUU pabOTHI 0KA3aJ0Ch, YTO KaX/IbIil BHIIIOJIHUI MOJIOBUHY Bcel paboThl. 3a
CKOJIbKO 4acOB KaxIbli, paboTasi OTAE€IbHO, MOKET BBITIOJIHUTH BCIO padboTy?

2. TlpoBon mmuHOM 135 MeTpoB pa3pe3ann Ha JBE YaCTH TaK, YTO OJHA U3 HUX KOpOYE APYro B JABa
pasa. Haliqure juiMHy Ka)K10M 4acTH.

3. HNmeercs nBa kabens pasHbIX copToB. Macca mepBoro kabens paBHa O5kr. [pyroi, mmuHa
KOTOporo Ha 3M Oouibllie JJIMHBI MEPBOTO M Macca Ka)XJO0ro MeTpa KOTOpPOro Ha 2Kr OoJjblie
Macchl KaXJJ0r0 MeTpa repBoro kabdessi, umeet maccy 120kr. Berancnure ninHy Kakaoro kadess.

4. Ha cxkmage umerorces aammnoykd 60V u 100V. Korga ucnons3osanu 50% aammouexk 60V u 20%
nmammouek 100V, duro cocraBuio B o0miel ciioxxHoctu 390 mammouek, To Jammnodek 60V ocranock
B 3 paza 6ombiie, yueM 100V. Ckoybko W3HAYaIBHO OBLIO Ha cKiazae Jammodek 60V u 100v?
Iopsiaok BbINOIHEHUS PA0OTHI:

— BHuMarenpHO 03HAKOMBTECH C YCIIOBHEM 3a/1aHUS.
— [Tonp3ysick TOJNy4eHHBIMM 3HAHUSMU (B Cllydae 3aTPyAHEHHUS BOCIOJIB3YHTECh
CIPaBOYHBIMU MaTE€pUAIaMHU ), BHIIIOJIHUTE 3aJJaHHE.

[Ton anrebpanyeckuM METOAOM pELICHMs 33Jad MOHUMAeTCs TAaKOH METOJ pelIeHus, Korjaa
HEU3BECTHBIE BEJIIMYMHBI HAXOJATCS B PE3Yy/lbTAaTe€ pPELICHUS YpPAaBHEHUS WIM CHCTEMbl YPaBHEHMH,
COCTAaBJICHHBIX 10 YCJIOBHIO 3aJauH.

[Ipu pemenun 3amay anreOpandeckKMM METOJOM OCHOBHAsl MBICIMTEIbHAS JAESTEIbHOCTD
COCPEJIOTAuMBAETCsl HAa MEPBOM JTalle PEUIeHMs 3ajaud: Ha pa30ope yCJOBUS 33Jaud M COCTaBJICHUM
YpaBHEHU WM HEPABEHCTB 110 YCIOBUIO 33/1a4H.

BropbiM 3TanoM SBISIETCS PELIEHHE COCTABIEHHOIO YPAaBHEHUS WM CUCTEMBl YPaBHEHMI,
HEPAaBEHCTBA UJIM CUCTEMbI HEPaBEHCTB.

TpeTpuM BaXXHBIM TANlOM PEILIEHUS 3a]1a4 SIBJISIETCS TPOBEPKA PEIICHUS 3a]1a4M, KOTOpask IPOBOAUTCS 10
YCIIOBUIO 3aJIa4H.

3adaua:

[TepBbrii paGoumii 3a yac nenaer Ha 10 pgeramei Oosbliie, YeM BTOPOW, W BBHITIOJHSET 3aKas,
coctosmii u3 60 neraneil, Ha 3 yaca ObIcTpee, 4eM BTOPOW pabOUMii, BBIMOJHSIONIMNA TaKOU e 3aKas.
CxoJbKO JieTajieit B 4ac JieJaeT BTOpo paboumii?

Pemenue:
IlycTh X neraneil B yac Jienaer BTopoil pabounii, Torga nepsbiil (x+10) geraneil.
ITIpon3BOAUTEIBLHOCTD Bpems Pabota
. . 60 .
1 paboumii (x+10) meraneii B yac prere 60 neraneit
. . 60 .
2 paboumii X JleTayei B yac 4 60 neraneit

Tak Kak nepBbIii U3rOTABIMBAET HAa 3 yaca MEHBIIE, YeEM BTOPOM, TO COCTAaBUM ypaBHEHHUE:
60 60
—— =3
x x+10
[Monyuum x=-20 u x=10 (-20 — He TOAXOIMT IO CMBICITY 3aa4H)
10 neraneil B yac genaet BTOpoi paboOUMii.
Otser: 10 neraneii.
dopMa npeacTaBIeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/1aHHe
Kpurepun ouenku:
Ornenka "OTJMYHO" CTaBUTCS, €clIM padoTa BBHIMOJIHEHA B IMOJHOM O00BEME C COONIOJCHHUEM
HEe0OXO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.
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Orenka "'xopomuio' cTaBUTCS, €CIH BBIOJHEHBI TPEOOBAHUS K OIICHKE "OTIHYHO", HO TOMYIICHBI
2-3 "Henmouera.

Orenka "y10B/1€TBOPUTENbHO'" CTaBUTCA, eclu paboTa BHITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThl U BHIBOIBL.

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBUTCS, €CJIH paboTa BBIIOJIHEHA HE TIOJTHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3anaTHE Ne S
«PeleHHe palliOHAJILHBIX HEPABEHCTBY

Hean: IloBTOpUTH M 3aKpeNWTh 3HAHHS W YMCHHUS YYalIUXCS TMPU PEHICHHH pPallMOHAIBHBIX
HEPABCHCTB.
Boinosinenue pa6orsl cnocodcTByeT popmuposanuio: [1P62 OVIIL.03, I1P63 OVIIL.03.
3ananue

Pemuts HCPAaBCHCTBA:

1) 3x—Q2x—7) <3(1+%); ) x+=>3;
3) %-%121; 4) %1_'_9%127;
5 x*+x—-6<0; 6) x2+3x+2>0;
7) x%<0,25; 8) 4-—x?<0;
9) x%2—-8x>0; 10) x2? + 24x < 0;
11)x2—6x+9<0; 12) 25x%2 —10x+1=>0;
13) x(x —1)(x — 4) > 0; 14) (x+2)(x—5)(x+9) <0;
15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)% > 0;
17) (x +6)(x — 2)3(x + 3)* > 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
19) == <0; 20) & > o

(x=2)(x+4)? _ (x2+x)(x=3) _ .
21) ZDED g, 22) EED < o

ITopsinok BbINOJIHEHHS PadOTHI:

[Ipu pemieHnrn HEPaBEHCTB HCIOJB3YIOTCS CIEAYIOIIME TpaBuia MpeoOpa3oBaHUsT HEPABEHCTBB
pPaBHOCUIILHBIE:

a) Kakoi- 5uOO wIeH HepaBeHCTBA MOXHO TIIEPEHECTH M3 OJHOM eroyacTu B JApPYrylo ¢
MIPOTHUBOMOJIOKHBIM 3HAKOM, OCTaBHB IPU 3TOM 0€3 U3MEHEHHs 3HaK HEPaBEHCTBA,

0) o0e JacTh HEPaBEHCTBA MOXHO YMHOXHUTh WU PA3JEIUTh HA OJTHO TO YK€ IMOJOKUTEIEHOE YHCIIO,
OCTaBHUB IPH 3TOM 0€3 U3MEHEHHUS 3HAK HEPABEHCTBA;

B) 00€ YacTH HEPaBEHCTBA MOXKHO YMHOXKUTh WM PA3eUTh HA OJJHO U TO YK€ OTPUIATEIbHOE YHCIIO,
M3MEHUB IIPU OTOM 3HAK HEPABEHCTBA Ha IIPOTUBOIIOJIOKHBII

[Tpu pemieHny cucTeM HEPABEHCTB HYKHO PELIUTh KaK0€ U3 HUX U BBIOpaTh 00I1Iee peleHue.

PemmMm HCPAaBCHCTBA.

-1, 2x-5
1 sy -2 4225 7
5 10

HCpCHCCCM BCC YJICHBI B JICBYIO YaCTh U IIPUBCIACM K O6H_ICMy 3HaAMCHAaTCIIIO. 06H_II/II71 3HaMCHATCJIb
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10; Tak KaKk 3HAMCHATE]Ib HE COJCPXKHUT MMEPEMEHHOW, TO B JaJIbHEHIIEM €ro MOXXHO HE MHCaTh
(orycTHUTB).
50x —5(7x — 1)+ 2(2x—=5)—-7>0
50x —35x+54+4x—-10—-7>0

19%x —12 >0
12
X~ 79

12

19

12
OtBeT: x € (—; 00)
19

2.5x — 2 — 3x% > 0 - kBaZ[paTHOE HEPABEHCTBO YMHOKUM Ha (—1)
3x2-5x+2<0

Haiinem kopHU ypaBHEHHS:
3x2 —5x+2=0
D=25-24=1

_5+1_,
Xy ===
5-1 2
S

I'papukom ¢pynkuuu 3x% — 5x + 2 = 0 spisercs mapabona (puc.2), BETBH KOTOPOIl HampaBlIeHbI
2
BBEPX, a TOUKH TepeceueHus napadoisl u ocu OX3rto x; = 1u x, = 3
N300pa3uM reoMeTpUIecKu:

Tak kak MBI peliaeM HEPAaBEHCTBO 3x?-5x+2<0, TO PEIICHHMEM HEPAaBEHCTBA OYJET MPOMEXKYTOK
(uHTEpBaAN)X € (g, 1)

OTBeT: x € (g, 1)

@opMa npeacTaBIeHus pe3yabTaTa: BHITIOJIHEHHOE 3a/I1aHHeE.

Kputepun ounenku:

Onenka "OTJMYHO" CTaBUTCS, ecliu paboTa BHINOIHEHAa B TMOJHOM O0BEME C COONIOJICHHEM
He00X0IMMOM OCIIeI0BATEIbHOCTH IEUCTBUH.

Orenka "xopomo" CTaBUTCS, €CIIU BBIIIOJIHEHbI TPeOOBaHUSA K OIIEHKE "OTJIMYHO", HO JOMYIIEHbI 2-3
HeJoYera.

Ornenka "ya0B/1€TBOPUTENbHO" CTAaBUTCSA, €CIH pa0OTa BBIMOJIHEHA HE MOJIHOCTHIO, HO O0BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTH MPABHIILHBIC PE3YJIbTATH U BHIBOJIBI.

OrneHka "Hey10BJIETBOPUTEIBHO" CTaBUTCS, €CIM padOTa BHITIOJIHEHA HE TOJHOCTHIO WU O0BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.2 @®yHKkuun U rpauku
IIpakTnyeckoe 3ansaTne Ne6
«Hcceaenoanme pynkuuii. CBoiicTBa JMHEHHOMH, KBaAPATUYHOI, KyCOYHO-IMHEHHOH 1

APOOHO-IMHEHHON PyHKIUID)

Heasb: HayuuThbcs ompenensth 4YETHOCTh HEUYETHOCTh (DYHKIUHM, HPOBOJUTH HCCIEIOBaHHE
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(GyHKIMN HA MOHOTOHHOCTbB, SKCTPEMYMBI, HYIH (DYHKIIMH U TIPOMEXYTKH 3HAKOTIOCTOSHCTBA.
Boeinoinenue pa6orsl  cnocoOocTByeT (popmupoBanuio: [1P64 OVIIL.O3,
I1P613_OVIIL.03.

3aganue
1) Haiinure 3HaueHns GyHKIMNA B TOUKaX
=2x*—3x+1,
a) f(x) X X %, =0,
Xy = 2,
X3 =-—1;
6) f(x)= i_i X, =—1,
x, =0,
X3 = 6
2y3y—
2) Jst byakuuny f(x) = ZX;j}; ? naitmure:
a)  f(x —32);
6)  f(=x°)
1
» ()
3) Haiinure o6nacth onpeneneHust QyHKIUIA:
6 . — 7 .
a) Y=o 0  y=g5m
B y=ViZ—3x+2; D y=VZ+ax-12
1 s
= . 3
H) y x2_41 e) y — 49_x2.
4) Hccnenyiite GpyHKIIMM HA YETHOCTD:
a) y=x%+2x*+1,; 0) y = 2x7 —4x3 + x;
B) y =5 —3x3; r) y =2%+27%,
— —X- _ 2
vooy=2oz 0 y=En
x s 3
x) Y=o 3) y=3x>—2x>+4x + 3.
5) Hccnedyiime ¢pynkyuu, 3a0annsvie cpaguuecku, Ha 4eMHOCMb:

a) 0)

B) r)

17
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1) e)

B e T S

IMopsinok BHINOJIHEHHUS PAdOTHI:

1) Haiigure obnacts onpenenenus GyHKIUU.

JIisi HaxOKIEHHS TPOMEKYTKOB 3HAKOIMOCTOSHCTBA HAWIUTE TOYKH IIEPECCUCHUS C OCHIO
abcuucc, pemuB ypaBHenue y=0. Haiinennsle KopHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaWUTE 3HAK PYHKIIMH HA KaXJIOM M3 TOJy4YCHHBIX HHTEPBAIOB. 3aIUIITUTE PE3YIIbTaT.

2) Haiigure oGnacth onpeaencHus GyHKIUUA. Y OSIUTECh, YTO OHA CHMMETPUYHA.

1.3amenure aprymenT QpyHkuuu x Ha "-x". [lofcTaBbTe 3TOT apryMeHT B (yHKIIMOHAIbHOE
BBIPAXKCHHUE.

2.Y1upoctuTe BhIpaXkeHHUE.
3.Takum 00Opa3om, BBl MOJYYWIH OJHY U Ty K€ (DYHKIIHIO, 3alMMCAHHYIO NIl apTyMEHTOB
"x"u"-x". ITocmoTpuTe HaA ABE ATH 3aAIKCH.
Ecmn y(-x) = y(X), To 3TO ueTHast QyHKIIHSL.
Eciu y(-X) =- y(X), To 3T0 HeueTHast PyHKIIHS.
Ecau ke mpo (yHKIHIO HEmb3s cKasaTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOHCTBY
YETHOCTH 3TO QYHKIIUS 00111ero Buaa. To €CTh, OHA HE ABJISICTCS] HU YETHOM, HU HEYETHOM.
4.3anummure caenaHHbIe BAMU BBIBOJIBI.
3) Haiinute obnacte ompeneneHus QyHKIMU M HYIU (QYHKIMM, €clid OHU ecTb. Mccrmemyiite
(GYHKIIIO HA MOHOTOHHOCTD Ha TIOJTYYEHHBIX HHTEPBAJIaX.
Oyukius F(X) HaspiBaeTcs Bo3pacraromieit Ha otpeske [a,b] , ecnm mis mr00BIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBenmuBo HepaBencTBO F(X1)<F(X2) , KOTHA X1< X2 .
Oynkius F(X) Ha3biBaeTcs yObIBaromiel Ha otpeske [a,0] , ecnu 1yist qr0OBIX ABYX TOUEK  Xi U X2
u3 [a,b] cmpaBemBo HepaBeHcTBO F(X1)>F(X2), KOTHa x1< X» .

x%-1

HUccnenosath Gyukimio f(x) =
Pemenne
O6uacts onpenencuns pyrkuu D (f) = (—o0;0) U (0; +0).
(—x)2 -1 x?-1 x%—1
== — f ()
f(=x) = —f(x) =>byukuus f(x) ABIACTCS HEUYSTHOM.
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®opMa npeacTaBieHus pe3yabTaTa: BHIIOJIHEHHOE 3a/I1aHHeE.

Kpurepum ouenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHITIOJHEHA B MOJHOM 00BEME ¢ COONIOICHUEM
HeoOXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka "xopomo' cTaBUTCS, €CIU BBIIIOJIHEHbBI TPEOOBAaHUS K OLIEHKE "OTJIMYHO", HO JONYLIEHBI
2-3 "Henmoyera.

Ounenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIIM pabOTa BHIMIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

OuneHka '""HeyJI0BJIEeTBOPUTEIBHO'" CTAaBUTCS, €Clid paboTa BBIMOJHEHA HE IMOJTHOCTHIO WU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJIAET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 ®yHkuuu v rpagpukn

IIpakTuyeckoe 3ansaTue Ne7
«IlocTpoenne u ureHne rpapuKoB GyHKIHM)

Heas: CucreMaTn3npoBaTh 3HAHUS ydamuxcs, (GOPMUPOBATh HABBIKM HUCCIIEAOBAHMS QYHKINN U
MOCTPOCHHS TPaUKOB, UCCIICAOBAHMS IPa(hUKOB IPOU3BOICTBEHHBIX MPOIECCOB.

Boinosnenue padorsl cnocodocTByeT popmupoBanmio: [1P64 OVIIL.03, T1P65 OVII.03,

[1P613_OVIIL.03.

3aganue

l. CI/IJIa TOKa B HpOBOI[HI/IKe B 3aBUCHUMOCTH OT BpeMeHI/I MCHJSECTCA I10 BaKOHyl
I(t) =t> -8t +17.

[Toctpoiite rpaduk u3MEHEHMs CHIBI TOKa. B kakoii MOMEHT BpeMeHM cuja TOoKa Obuia
MUHUMabHON? B Kakolf IpoMeXyTOK BpEMEHHU CUJIa TOKa Bo3pacrana?

2. [IpumeHsist reoMeTprUecKHe MPeoOpa3oBaHusl, TOCTpoWTe Tpaduku QYyHKIIUHI:
a) y=(x—-572+1;
6) y=I(x+1)°+1];
1
B) y = xTZ + 3 ;

T =
) Y [x]+2

ITopsinok BbINOJIHEHHS PadOThI

Jns  mocTpoeHuss TpaHKOB  BOCHOJIB3YHTECh  T€OMETPUUYECKMMHM  IPeoOpa3oBaHUSMMU:
CUMMETPUYHOE OTOOpakeHHe TIpa(UKOB OTHOCHUTENBHO OCEW KOOpAMHAT, MapajuleNbHBIA IEepPEeHOC
rpaduKoOB, CXKaTUE U PACTSHKEHUE.

[octpouts rpaduk pynxiuu y = (x + 3)? + 4.

3a ocHOBY BO3bMEM rpaduk y = x?2 (puc. 1).

3arem ctpoum rpaduk y = (x + 3)? mytém mapannensHoro nepenoca rpaduka Bueso(puc.2).
Crpoum rpaduk y = (x + 3)? + 4 napannenbHbIM HepeHocoM rpaduka Bepx (puc.3).
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Puc. 1 Puc. 2 Puc. 3

®opma npeacTaBieHUs: pe3y/bTaTa: BHIIOJTHEHHOE 331aHHE.

Kputepun onenku:

Ouenka "oTJu4yHO'" CTaBUTCS, €Ciu paboTa BBINOJIHEHA B IMOJHOM 00BEME ¢ COOJIOICHUEM
HE0OXO0TMMOM MOCIIeIOBATEIHLHOCTH JICHCTBUN.

Ouenka "'xopomio' CTaBUTCS, €CIIM BBITIOJHEHBI TPeOOBAaHHUS K OLICHKE "OTIMYHO", HO JOITYIIICHBI
2-3 HemoueTa.

Ounenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIM padOTa BBHIIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABHIIbHBIC PE3YJILTATHl U BHIBOJIBI.

Ounenka '"HeyI0BJIeTBOPUTEIbHO' CTAaBUTCS, €clid paboTa BBIMOJHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmsi

IIpakTnueckoe 3ansaTne Ne8
«Penrenne HppaMOHAJbHBIX YPABHEHU»

Hesab: O600IMHNTE, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHMS YYaAIUXCS MIPU PELICHUU Pa3INybIX
BUJ0OB MPpalluOHAJIbHBIX ypaBHeHHfI.
BbinosiHenue  padorel  cmocoOcTByer  opmupoBanmio:  [[P62 OVIL.O3, IIP63 OVIIL.O3
ITP65 OVYII.03, ITP67 OVII.03.

3amanmue
Pemnre ypaBHeHus:
1) Vx—1=4;
2) V3x+7+4=0;
3) 7T—Vx+2=4

4) V16x%2+16x +29 = 5;

3| x+2
5) \I 5x+22 -1

6) V2x—4—+Vx+5=1;

7) V5+Vx+3=3;
8) V2x+1++Vx—3=2Vx

IHopsiiok BhINOJIHEHUS PA0OTHI

1) IIpn BO3BEIEHHMM ypaBHEHUS B YETHYIO CTEIIEHb II0JYy4aeTCs YPaBHEHUE, SBIISAIOLIEECS
CJIEICTBUEM HMCXOAHOTO. [[03TOMYy BO3MOKHO NOSIBIIEHWE IOCTOPOHHUX PEUICHUH YpaBHEHMs, HO HeE
BO3MOJKHa MoTepsi KopHeH. [lpmunHa nmpuoOpeTeHus KOpHEH COCTOMT B TOM, YTO NpPH BO3BEIEHHH B
YETHYIO CTENEeHb YMCEJI, PaBHBIX 10 aOCOIMIOTHOW BETMYMHE, HO Pa3HbBIX IO 3HAKY, MOJy4yaeTcsl OJIMH U
TOT 7K€ pe3yibTar.

Tak kaKk MOTYT MOSIBUTHCSI TOCTOPOHHUE KOPHH, TO HEOOXOIMMO JAeNaTh MPOBEPKY, MO CTaBIASA
HalJICHHbIE 3HA4YCHHWS HEHU3BECTHOM TOJIBKO B IIEPBOHAYAIILHOE YpPAaBHEHHME, a HE B KaKHE-TO
IIPOMEXKYTOYHBIE.

2) [Ipu pemieHMH UppanMOHAIBHBIX YpPaBHEHHH IOJIE3HO IMepe]l BO3BEACHUEM 00enx uyactel
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YpaBHEHHUS B HEKOTOPYIO CTENIEHb "YEAUHUTD pajukan'.

Pemmmte ypaBaenue V5x — 8 =
UtoObI n30aBUTHCS OT KOPHS, BO3BEIEM 00€ YaCTH ypaBHEHUS B KBAApAT:
(V5x—8)" = 42
5 —8=16
5x=16+8
5x = 24
24
5
x = 4,8.
dopmMa npeacTaBJieHusi pe3yJabTaTa: BHIITOJTHCHHBIC 3a/IaHHS.
Kputepun ounenku:
Ouenka "oTJMYHO'" CTaBUTCSA, €CiM padOTa BBINIOJIHEHA B IOJHOM O00BEME C COONIOACHUEM
HEOOXOAMMOIi TTOCIEA0BATEILHOCTH JIEHCTBUM.
Ouenka "Xopomo' CTaBUTCS, €CIIU BBIMOIHEHBI TPEOOBAHUS K OLIEHKE "OTINYHO", HO AOMYIIEHBI
2-3 Hemouera.
Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €CIM paboTa BHIMOIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABHIbHBIC PE3YJIHTATHI U BHIBOJBI.
Ounenka ''Heyl10BJIETBOPHUTEJIBLHO'" CTaBUTCS, eciM paboTa BHINOJHEHA HE MOJIHOCTHIO WM
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

X =

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnueckoe 3ansaTHe Ne9
«IIpeodpa3oBanus BbIpaKeHHH, COIEPKALIUX CTeNEeHU U PATUKAIBD

Heab: O000UMUTH, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS YYALUXCs MPU PELIEHUU 3aJaHui 1o
peoOpa3oBaHUIO BHIPAKEHUH, CONEp)KAIIUX CTETIEHW W paJuKaibl. PaccMOTpeTh WX NpPUMEHEHHUE B
MPUKIaJHBIX (GOopMyIIax

BoinosHeHue padotbl cnocodcTByer ¢opmupoBanmio: [IP62 OVIL.03, TIP63 OVIIO3,
I1P67_OVYIIL.03.
3aganue

1. Bemuucnure:

a) V24-9; 6) V48-27;
B) V54 -24; r) /75 - 45;
n) V160 - 625; o) ¥48-162;
2. llpencraBbTe BBIpAJCHHE B BHJE CTENIEHW M HAWIWTE €ro 3HAUYCHHWE MPU JAaHHOM 3HAYCHUU
MePEMEHHOM:
5.,—8 _9
a) Inpu a = 6; 6) p_z - HpI/I p=-
s . } )
B) (bz)_3 HpI/I b = E; r) (t 3)2 . t__5 HpI/I t= 0’1

3. M3BecTHO, YTO JMaMETp CTEPKHA-NOABECKM H3 apmarypHod cramu d, =3cm. Onpenenure

2
TpeOyeMyro IUIOIAAb CEYEHUs CTEPKHA Ay (CM”), €CIHM AUAMETP 3afaeTcs o popmyiie
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4.4
d,, =4/—— . 3HaueHue 7 BO3bMHUTE PaBHOE 3.
T
4. Tlepuon momypacnaaa BemiectBa paBeH 140 cyrok. CKoJbKO BeriecTBa octanercs yepes 10 yer, ecnu
€ro HayaJibHas Macca paBHa 8r?
5. KoauuecTBo TEIIOTHI, BBIIEIIEMOE IPOBOJHMKOM C TOKOM, BbIUHMCIgeTCs 110 Gpopmyne: Q = I - Rt.
Haiigure cuny Toka (B Ammiepax), ecnmu Q = 720 /[oc, R=90m, t =5c.

IMopsinok BHINOJIHEHHUS PAadOThI

BriHecure 3Hak MUHYC U3 ITpou3BeeHUs. Bocnonb3yiiTech CBONCTBOM CTENEHU C OTPULIATEIbHBIM
mokaszarejeM. YTOTpeOuTe CBOMCTBO BOCIPOM3BENEHHUS BO BTOPYIO CTEMEHb. J[IsI OKOHYATEIbHOTO
VIOPOIICHHUS 3TOr0 IMPHUMEpPa, BOCIONB3YHTECh MPaBUJIOM YMHOXEHUS apobeil. B mocnemnem miare
BOCIIOJIB3YHTECH JIEJICHUEM CTENIEHEH C OMHAKOBBIM MIOKA3aTEIIEeM.

B »TOM ciiydyae Hajo NMpUMEHUT CBOMCTBO CTENEHEH € OTpHUIATEIbHBIM MoKa3aTeneM. YToObl
pasrpy3uTh MOJIYYCHHYIO Ipo0b, HAJIO IPeoOpazoBatTh ATy IpoOk B aeneHue. [IpuBectu apodh Kk odmemy
3HAMEHATENI0 U MPOU3BECTU CIOXKEHHE Apobeil ¢ obmmm 3HamenareneM. [locneqHum marom cuenarb
COKpaIleHHe.

Onpenenure NOPSAOK JAelcTBUA. BelpakeHne B TmepBold CKOOKe TNpUBEIUTE K 00IIEeMy
3HaMEHATENI0, B YHCIHTENE CIeNaiiTe TPYNIHUPOBKY W BBIHECHUTE OOIIMH MHOXHTEIb 32 CKOOKY.
BreimonuuTe nenenue, cokpaTuTe Ha oOmmii MHOKUTENb. [locnenHee neiicTBue — ciokeHue apodei c
OJIMHAKOBBIMH 3HaMeHaTesIMu. [IpuBeuTe Mo00HbBIE CllaracMbIe.

1) YrpocTtuts BeipakeHue: ((x°)°(x*)")y°  x'y°z’
x2y3 X10y10217
Brauasie HaJ0 IPOBECTH PACKPBITHE CKOOOK, Il 9TOTO BOCIIOIB3YEMCS CBOMCTBOM CTENEHEM.

(-3)6) .(42) ,6-3

X X _ . _ -12.3 _-3_-5_-10_

_ . Yy _x7loy5102717:X y-x 3y o7 0=
X

Bocnonb3yeMcst CBOMCTBOM CTENEHEN C OTPUIIATEIbHBIM ITOKA3aTEIEM.
3
=) 1

12 _3.5.10
x x°y°z

Otrger: »° __ 1
le x3y5210
2) YTpocTUTh BEIpaXKEHHE
Jx +1 . 1
xx+x+x 2 Jx

Pemenne. Beenem o603HaueHne g =+/x , TOTHA x=(Vx)? =a? , xJx=a’a=a® .

dopmyiia U3 yCIOBUS 3a/1a4H [IOCTIE 3aMEHBI OYAET BBIIVIAICTh TaK: atl .1
3 2 T4
a +a +a a —a

3ameTuMm, 4To a4-a=a(a3-13)=a(a- 1 )(a2+a+ 1).

2
Torna 3a+21 : 41 _ 2a+1 “a(a-1)(a +a+1)=(a+1)(a—l)=a2—1.
a’+a‘+a a*—a a(a®+a+l) 1
BepnewMmcs k 3ameHe: a’-1=x-1.
OTtBer: x-1.

dopMa npeacTaBIeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/1aHHe

Kpurepun ouenku:

Ounenka "OTJMYHO'" CTaBHUTCS, €CIM pa0OTa BHIMOJIHEHA B MOJHOM 00BEME ¢ COOMIOACHHEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka "xopouo' cCTaBUTCS, €CITU BBITTOJTHEHBI TPEOOBAHUS K OIEHKE "OTIMYHO", HO TOMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJ1eTBOPUTENBbHO'" CTaBUTCS, eCii paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
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BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJYYHTH IMPABWIBHBIE PE3YNbTAaThl U BHIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

OuneHka ''Hey/I0BJIETBOPHUTEIBLHO'" CTaBUTCS, eciM padoTa BBIMIOJHEHA HE TOJHOCTHIO WIIH
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

[IpakTnyeckoe 3ansitue NelQ
«Pemenne nmoka3zareJbHbIX YPABHEHUIN»

Heab: O600mIMTH, 3aKpENUTh U CUCTEMATH3UPOBATh 3HAHMS YYALIUXCS [0 METOJaM pELICHUS
MOKa3aTeIbHBIX YpaBHEHU. PaccMOTpeTh mpuMeHeHe MoKa3aTeabHbIX (YHKIIHMA.

Boinosinenue pa6orsl cnocodcTByer (opmupoBanuio: [1P62 OVIIL03, I[1P63 OVIIO3,
I1P65_OVIILO3.

3ananue
1. Pemuth ypaBHEHUS:
1\* x
a) (3) = 1; 6) 0,5% = 0,125;
x _ 1, x L,
B) 4 ~ 16’ r 7 T 343’
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ L. 1\* _ .
®) 5% = 7= 3) (E) = 25v5;
n) 2%t =4, k) 0,4*75% =0,16/0,4;
2—Xx
m) 5% 1=0.2; w (3)  =8VZ;
ez l 2x+3. l 4x-7 _ Lx-3.
H) 3 - (3) ’ 0) (6) =67
3x+7
)77
1'[) 3X 3x+3 = —78; (1)3x+8
= = 49;
7
C) 52x—1 _ 52x—3 — 4_ 8' (E)Sx—l + (E)Sx — i
" T) 3 3 T 9’

h
2. JlaBiieHHe BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha kakoii BbICOTE

JaBJeHue Bo3yxa paBHo 12811a?
3. KonuuecTBO TEMIOTHI, BBIEIIEMOE IPOBOTHUKOM C TOKOM, BBIUMCIsgeTcs mo dopmyne: Q = I2-
Rt. Haiinute cuny Toka (B Amrepax), ecnu Q = 432 Ik, R=80mM, t =6c.
IHopsinok BbINMOJIHEHHs PA0OTHI:
OGe yacTH ypaBHEHWs NPUBOJMM K OJHOMY OCHOBaHUIO: a'® =a

HCIIONB3yeM clieyromiee cBOMCTBO: ( a'™ =a®™) o (f(x) = d(x)) -

*® . rhe (a>0,a=1) 3aTeM

Pemnre ypaBHeHue: (12-05. [51-0,001-

Pemenue: [IpeoOpazyem ypaBHEHHE K BULY: o'® =a®™ .
02-05.0105 _013 5 015 ~05+05 _013 5,00+ — 013

3areM peraeM ypaBHCHHE: 2 —3— y = — B =3

d)opMa NnpeacTaBJdCHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3a/TaHNE
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Kpurepun onenkn:

Ouenka "oTJu4yHO'" CTaBUTCS, €Ccilu padoTa BBINOJIHEHA B IMOJTHOM 00BEME ¢ COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "xopomo' cTaBUTCS, €CIU BBIIIOJIHEHbBI TPEOOBAaHUS K OLIEHKE "OTJIMYHO", HO JONYLIEHBI
2-3 Henoyera.

Ounenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIIM pabOTa BHIMIOJHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIITOJIHEHA HE MOJTHOCTHIO WK 00BEM
BBITIOJIHCHHOW YacTH paOOThl HE MO3BOJISIET CAENIATh MPABUIIbHBIX

Tema 1.3 KopHu, creneHu u jorapugpmsol

IIpakTnueckas padora Nell
«Pemrenne noka3aTeJIbHbIX HEPABEHCTB

Heab: OOGOOMHNTH, 3aKpeNUTh M CHUCTEMATH3UPOBATH 3HAHMS YYAIIMXCS MO METOAAaM pEHICHUS

NOKa3aTeIbHbIX HEPABEHCTB.
BoinosiHenue pa6orel cnocodcTByeT (opmupoBanuio: [1P62 OVIL.O3, I1P63 OVIILO3,

I1P65 OVIIL.03.

MatepuajbHoe obecnieuenune: VHIMBHUIya bHBIE 33JaHUs, CIPABOYHBIC MaTepHAIIbI, KOHCICKTHI
JICKIINN.

3aganue:
1.Pemmre npocreiimue nokaszarelibHble HEPaBEHCTBA!

n* . x < L 3x < 1
1)(6) <216; 2)27* >3 32 <

2. Pemmte noka3arenbHEIC HCEpPAaBCHCTBA:

1)5%*-2x-1 < 25;
2) 3%*2 4 3%"1 < 28
HOpﬂIlOK BBIIIOJIHCHU A paﬁon:
1. 3aHI/II_HI/ITe IMMOKa3aTCJIbHOC YpPaBHCHUC.

2. OO0e vyacTy HEPABEHCTBA MTPUBEANTE K OJTHOMY OCHOBAHUIO:
af(x) > a(P(x)_

3. Tlpu pelmeHnu MoKa3aTeNbHBIX HEPABEHCTB HEOOXOAUMO YUECTh CBOMCTBO MOHOTOHHOCTH
dyrkman, T.e. ipr a > 1 af® > a?® < f(x) > @ (x)

mpu 0<a<1a’® >a?® < f(x) < px) .

B

Pemnre momyunBIeecs: anredpandeckoe HEPaBEHCTRBO.
5. 3amummre oTBeT.

3amnucarb 3a1aHUC B TCTpaJlb U pCUIUTh.

1

1. (g)x <216

Perenue:
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B <@ : —
x> =3 -3
Otser: x € (—3; +)

2. 521 <25

Pemenue:
gx?-2x-1 ~ 52
x2—-2x—-1<2
x2—-2x—-3<0
x2—2x—-3=0 + — +
x,=-1 x, =3 U U >

Otset: x € (—1;3)
3.3%t2 + 3*"1 < 28

Pewenue: 3% - 3% + 3% -§< 28
3* =y,

9y +§y < 28;

91y < 28;

y<28:95 y<3.

Bepuemcs k crapoii nepemenHoi: 3% < 3\\

x<1l1

v

(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenku:

Ouenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIIe0BATEILHOCTH JICUCTBUI; B OTBETE NPABHWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CiM paboTa BBIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH PabOThI HE MO3BOJISET CAENATh MPABMIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl
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IIpakTyeckas padora Nel2
«PemieHue nNoka3aTeIbHbIX YPABHEHU U HEPABEHCTB)

Heab: O600mMTH, 3aKpENUTh U CUCTEMATH3UPOBATh 3HAHMS YYALIUXCS [0 METOJaM pELICHUS

[I0Ka3aTeNIbHBIX YPAaBHEHUM U HEpaBeHCTB. DOpMUPOBATh HABBIKU PELICHUS.
Boinosinenue pa6orsl cmocodcTByer (opmupoBanuio: [IP62 OVIIL03, I1P63 OVIIO3,

I1P67_OVYIIL03.
MarepuajibHoe o0ecnieyeHue:

I/IHI[I/IBI/II[yaJILHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThLI JIGKI_[I/II\/JI.

3aganue:

1. PemmuTte nmokazarenpHOE ypaBHEHUE:

a)2*4* —=5x2¥+2=0;
6)22%+1 — 5 x 2% — 88 = (;
1\* 1\*

9(5;) —5+(5) —6=0

2. Pemnre nmokaszarenpHOE HCPABCHCTBO!
2)9X — 3X — 6 > 0;

0)3* +9*1-810<0
Ilopsinok BbINOJIHEHUS PadOThHI:

1. 3anumure ypaBHeHue (HepaBeHCTBO). OmpenenuTe, KaKUM METOJIOM HYKHO BOCIOJIB30BaThCS
g pemieHus. OCHOBHBIMH METOAAMM PELICHHS ITOKA3aTElbHBIX YPAaBHEHUN U HEPABEHCTB
SBIISTIOTCS: METOJ MPHUBEICHHUS 00CWX YacTeld K CTENEeHHM C OJMWHAKOBBIM OCHOBAaHUEM ; METOJ
BBEJICHUS HOBOH IEPEMEHHON; METO 1 BEIHECEHHSI 00IIEr0 MHOKHUTENS 32 CKOOKHU.

2. llpumenute BHIOpaHHBIA MeToa. [Ipu pemeHUM MOKa3aTEIbHBIX ypaBHEHHH HEOOXOIMMO
MIOMHUTB, YTO PELIEHHE JIF0OOr0 MOKa3aTeNbHOI0 YPaBHEHUs CBOJUTCS K PEIIEHUIO MPOCTEHIINX
MOKAa3aTeIbHBIX YPABHEHUH.

3. [Ilpu pemieHny nokasateiabHbIX HEPABEHCTB HEOOXOAUMO YUUTHIBATh CBOMCTBO MOHOTOHHOCTH
dynxmum, T.e. mpu a > 1 a’® > a?® < f(x) > @(x)

mpu 0 <a<1 a’® >a?® < f(x) < p(x) .

4. 3anuimre OTBET.

1. PemuTe nokasarenbHOE ypaBHEHUE:
a)2-4*—-5-2"+2=0;
Pemenue:
2:22%—-5:2Y+2=0.
BBeneM HOBYIO MiepeMeHHY0: 2% = y.
[onyunm ypaBHenue: 2y? — 5y + 2 = 0.
Pemaem nosny4yeHHOE KBapaTHOE YpaBHEHHE:
D =b?—4ac=25-16 =9 = 32

—-b+VD 543 _8_ 5
2a 4 4 T

— __3—
1= ===

S
|

S
vl

N |-

)

Bepremcs k cTapoii mepeMeHHOM, IPU 3TOM HOJIYYHM MPOCTEHIINE TOKA3aTeIbHbIE YPABHEHMUS:
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2x=§; nm 2% = 2

2¥ =271 2% =21
x =-1, x=1.
OtseT: -1;1

6)22**1 —5.2% — 88 = 0;
Pemenne: 22¥-2 —5:2%¥ —88 = 0;
BBenem HOBYIO IIepeMEHHYI0: 2% = .
[onyuum ypaBHenue: 2y — 5y — 88 = 0.
Pemraem nomydyenHoe KBaJpaTHOE YpaBHEHUE:
D = b%? — 4ac = 25+ 704 = 729 = 272

_ —b+VyD _ 5427 _ 32

N="H T4 4__5’5; Y2 2a 4 4:8'

BepHeMmcs k cTapoii IEpeEMEHHOM, IIPA 3TOM IOJYYHUM IIPOCTEMIINE TI0KA3aTEIbHbIE YPABHEHUS:

2* = —5,5; WIIH 2* =18
Her pemenuii, T k2* > 0; 2% = 23

x = 3.
Otset: 3

2. Pemnte mokas3areabHOE HEPABCHCTBO:
*-3*-6>0
Pemenne: 3%¥ —3¥ — 6 > 0;
BBezneMm HOByIO miepeMeHHy0:3%* = y.

IlonyunM KBaApaTHOE HEPaBEHCTBO: Y2 —y — 6 > 0.

Pemraem MOJIYYCHHOC KBAAPATHOC HEPABCHCTBO MCTOAOM MHTCPBAJIOB!:

y>—y—6=0;
D =b%?—4ac =1+ 24 =25=5%
_—b—\/B_E__Z_ _—b+\/3_is_g_3
N="% T 7 774 VT T 7T
a) C >
+ 2 - 3+

PelieHreM OTHOCHTEIBHO MEPEMEHHOMN Y SBIAIOTCS MHTEpBaibl: (—o0; —2) U (3; +0). 3anmmeM 3Th

HHTCPBAJILI B BUJAC HCPABCHCTB!

¥ < =2;

|[y < =2
3* >3

y>3 ; BepHeMcs k crapou HepeMeHHoﬁ[[

HepaBencTtBo 3* < —2He umeeT peneHusl.
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3* < 3%

x> 1.

Otser: (1;4).

®dopMa npeacTaBJeHHs Pe3yJbTaTa: BLITOJHEHHOE 3aJaHUE

Kpurepun oneHku:

Ouenka "0TJIMYHO" BBICTABISICTCS, €CJIM paboTa BBIOJHEHA B MOJIHOM 00BEME ¢ COOIIOICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeJloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO' BBICTABIAETCSA, €ClIM pPadoTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPUTEIBHO' BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE MOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckas pabora Nel3
«HaxoxkaeHue 3HaYeHU JJorapudma no nNpousBoaIbLHOMY ocHoBaHu10. Ilepexoxn or oaHoOrO
OCHOBAHUA K Apyromy. Beruucienue u cpaBaerue jgorapugmos. JlorapupmupoBanue u
NMOTEHUMPOBAHHE BbIPAKEHH D)

Heab: O6G00OMINTH, 3aKPENUTh U CHCTEMAaTU3UPOBATh 3HAHMS ydaluxcs 1mo teme. GopMupoBaTh
HABBIKM HAXOXKJICHUS 3HAYCHUH JIOTapU(MUUICCKUX BBIPOKEHUH, MPUMEHSS OINpeJeICHIUEe U CBOWCTBA
norapudmoB, JorapuGMUpPOBaTh U TOTEHIIUPOBATH BHIPAKEHHUSI.

Brinosnenue padorsl cnocod6cTByeT hopmupoBannio: [1P62 OVIIL.03, [TP67 OVII.O03.

MarepuanbHoe obecrneyeHue:

NunuBuayanbHbIe 3aaHAsI, CIPABOYHBIC MaTePUAIbl, KOHCIICKTHI JICKITHH.

3ananue:

1. Beruucnure: a) logg 5 0,64 + logg 5 10;

6) 2log, 6+ log, 0,2 + Slog, 25 —~log, 81.

2. Haiinure 3HaueHHe BhIpaskeHns: 271710836 — 4-10840,125

3. Tlponorapudmupyiite BbIpakeHHE MO MPOU3BOJILHOMY OCHOBAHHIO:
a?¥d
b3c5 '

4. EMKOCTb BBICOKOBONBTHOTO KOHjeHcatopa B jaTuuke C = 2-107°®. IlapamnensHo c
KOHJIEHCATOPOM MOJKIIIOYEH PE3UCTOp ¢ compoTusieHneMR = 5 - 10°0m. Bo Bpems pabGoThl
JaTYUKE HampsbkeHue Ha konaeHcatope U, = 16 kB. Ilocne BbIkItOYEHUsAJATYMKA
HampsDKeHWE Ha KoHZAeHcaTtope yObiBaeT 10 3HaueHus U (kB) 3a Bpewms, ompexaensemoe

U
BbIpakeHuem t = aRC log, Fo(c), rae a = 0,7— nocrosHHasg. Omnpenenure HaNpsHKEHUE Ha

KOHJIEHCATOPE, €CIIN MOCIIE BBIKIIIOUEHUS AaTunka npouuio 21 c. OTBeT aaiTe B KMJIOBOJIbTAX.
Ilopsinok BbINOJHEHHSI padOThHI:
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1) a) Beraucnure: logg 5 0,64 + log, 5 10

Pemenne:logg »5 0,64 +loggs 10 = =
log . a

Hcnonb3yeMm opMyiy epexosa kK HOBOMy ocHOBaHHIO log, a = 0 b’ MOJTyYUM
09

C
_log,;0,64

log, ;0,25
Janee UCIoJIb3yeM CBOWCTBA JorapupMa CTENeHH U JiorapudMa mpou3Be1eHIs

=log 5 /0,64 +1log ;10 = log , 5(0,8-10) = log , s 8 = —3. Orser: -3.
0) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

+log,510= % log,; 0,64+log,;10 =

Pemenne: 2log, 6 +log, 0,2 + %log4 25 — %log4 81 = log, 6% + log, 0,2 + log, V25 —
log, V81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 36:0,2'5

=log,4=1

2) Haiimute 3HaueHne BhIpaxkeHus: 27110836 — 4~1084 0,125

Pemenne: 271710836 _ 4~10840125 _

HCHOHLSyeM CBOMCTBA CTEIIEHEH W OCHOBHOE J'IOI‘apI/ICI)MI/I‘ICCKOe TOXICCTBO

~ 1000 33 27 1
3y1-logs 6 logs0,12571 _ 23-3logz 6 __ »4logs5e — - 8=——  _g=__8=-7-
(3%)7 77083 — 47084 =3 ok 475128 ~ 3logsz 216 8_216 8 8= 78'
Ortser: — 71.
8
3) IIponorapudmupyiite BbpakeHHE IO MPOU3BOJILHOMY OCHOBAHUIO:
a?¥d
b3cs’

HDOJ’IOFaDI/Id)MI/IDOBaTB BBIPAXKCHUEC — 3TO 3HAYUT BBIIIOJITHUTH CJ'ICIIYIOHII/Iﬁ AJITOPUTM:

1. B3saTh gaHHOE BBIpaXKEHHUE B CKOOKU U TIepe]] HUMH MTOCTaBUTh 3HAK JIorapudma 1mo 3a1aHHOMY
OCHOBAHUIO

2. Vcnonb3ys cBoicTBa JIorapuMoB, HEOOXOAUMO yOpaTh BHYTpH JiorapupmMa Takue AeHCTBUS, KaK
BO3BEJICHUE B CTENIEHb, BO3BEICHHE B KOPEHb, YMHOKEHHUE U JICJICHUE

[Iponorapudmupyem o ocHoBanuto 10:

a?Vd _ 2 id 3 5 _ 1 .
lg 35 = lga” +1lgVd — lgb® — lgc> = 2lga + Zlgd —3lgb — 5lgc;

4) EMKOCTb BBICOKOBOJILTHOTO KOHJIeHCaTopa B aatunke C = 2+ 107 6®. IMapanienbHo ¢ KOHAEHCATOPOM

MOJIKIIIOYEH PE3UCTOp C conpoTuBiaeHrneM R = 5-10°0m. Bo BpeMs paGoThl JaTuMKe HaMpsyKEHHE Ha
kouzgeHcarope Uy = 16 kB. Ilocne BbIkIIOYeHHs] JaT4yuMKa HaIpsDKEHHWE Ha KOHJIEHCATope YObIBaeT 10

U
3HavyeHus: U (kB) 3a Bpewms, onpenensiemoe BoipaxenueM t = aRC log, Fo(c), rae a = 0,7— nocTtosiHHas.

Ornpenenure HanmpsHKEHUE HA KOHJIEHCATOPE, €CIU MOCe BBIKIOYEHUs Jaaryuka npouuio 21 c. OTser
JalTe B KUJIOBOJILTAX.

Perenue:
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3amaya CBOAMTCS K pEIIEHUIO ypaBHeHUs npu t = 21c mpu 3aJaHHBIX 3HAYCHHUAX HA4aJIbHOIO
HanpsokeHuss Ha KoHgeHcartope U, = 16 kB, comportupienus pesuctopa R =5-10°0m u émkxoctu
KoHjaeHcaropa C = 2 - 10~ °d:
-6 6 16 .
0,7-2-107°-5-10 -log27=21,
16 )
7log, 7= 21,

16

10g27— 3;
U = 2 kB.

dopma npeacTaBiaeHus pe3yJabTaTa: BBINOJHEHHOE 3a/IaHNE.

Kpurepun oneHku:

Ouenka "oTJIHYHO" BBICTABIACTCA, €CIM pabOTa BHIIIOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouo'" BBICTABISACTCSA, €CIU BBITIOJIHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BBIBOJIBI; B X0OJI€
MPOBeJICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckas padora Nel4
«IHocTpoenne rpagpukoB Jorapupmuyeckux GyHKIun»

Heab: O0O0MUTE M CUCTEMAaTU3UPOBATh 3HAHUS YYalIUXCs, (POPMUPOBATH HABBIKM MOCTPOEHUS
rpagukoB JorapuMuUecKuX (QYHKIUNA C MOMOINBIO MPeoOpa3OBaHM M MCCIETOBAHUS WX CBOMCTB.
PaccMmoTpeTh npuMeHeHue JorapugpmMoB.

Brinosnenue padorsl cnocoocTByeT hopmupoBannio: [1P65 OVIIL.03, [TP67 OVIIL.O03.

MarepunanbHoe obecnedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganme:

B onHoO cucTeMe KOOpMHAT MOCTPOUTD IpadyK dJIEMEHTApPHON U TaHHON (QYHKIMI:

1. y=log,(x —2);
2. y=2-—logix;
2
3. y=logs(x—-2)+1

Ilopsinok BbINOJHEHHs padOThI:
1. Omnpeznenute, ¢ MOMOIIBIO KAKUX T€OMETPUUYECKUX NMPEOOPa30BaHUNA MOXKHO TOCTPOUTH Irpaduk
3aJlaHHOM (pyHKIMU:
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e Ipapux ¢dynkmmu y = f(x) + B mnomnyudaercs mnapajuiedbHBIM IEPEHOCOM Tpaduka
¢ynkuun y = f(x) B MOJOXKUTEIBHOM HampaBiieHHH Boib ocu Oy Ha paccrosHue B,
ecau B > 0 u B oTpuiiaTenbHOM HarpaBieHuu B1oJb ocu Oy, ecnu B < 0;
o Ipapux ¢ynxmun y = f(x + b) mnomydaercss mapajuieIbHBIM NEPEHOCOM Tpaduka
¢byHknuu y = f(x) B NMOJOXKHUTEIHLHOM HaNpaBICHUU BIOJb ocu OX Ha paccrosiHue b,
eciii b < 0 1 B OTpULIATEILHOM HarmpaBieHUH B1osb ocu Ox, eciau b > 0.
o [Ipapux ¢pynkumum y = —f(x) monydaeTcs CUMMETPHUYHBIM OTOOpaKEHHEM Tpaduka
y=f(x) orrocurensuo ocu Ox.
o ['padux dyskmu y = Af (x), mosydaercs pactspkeHreM rpaduka y = f(x) BIoiab ocu
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxxatueM Bosb ocu Oy k ocu Ox B 1/ ADa3 mpu
A<
e I'paduk ¢pyukiuu y = f(ax), noiaydaercs cxatieM rpapuka y = f(x) Baonb ocu Ox K
ocu Oy B a pa3 npu a > 1 uinm pactsbkeHueM BaoJb ocu Ox k ocu Oy B 1/ apa3 npu
a<l.
2. TlocTpoiiTe HCXOMHBIN rpaduK.
3. IlpousBenute HyXHbIE MPeoOPa30BaHUS U MOCTPOITE HEOOXOAUMBIH rpaduK.

1. y=log,(x —2).
[Toctpoum cHavana rpaduk Qynkuuu y = log, x.
I'paduk Gyakuuu y = log,(x — 2) nonydnm napauiebHbIM IEPEHOCOM B0 ocu OX BIIPaBO HA

2. y=logsx—2

[Toctpoum cHavana rpaduk pyakmun y = logs x.
I'padux pynkuuu y = logsx — 2noiydyum napauieiabHbIM IEPEHOCOM BJ10JIb ocu (Jy BHU3 Ha 2.
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@dopma npeacTaBJieHUs Pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurtepun ounenku:

Ouenka "oTJIHYHO" BBICTABIIACTCS, €CIIM paboTa BHIITOJIHEHA B MOJIHOM 00BEME C COOIIOICHUEM
HEO0OXOIMMOM TIOCIICOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHCHBI BCE
3allMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CiM PabOTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJIBI; B X0O/I€
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsl

IIpakTuyeckas padora NelS
«Pewenne Jorapu(pMuYeCKuX ypaBHeHHU I

Heab: OGOOMINTB, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHMS Y4allUXCS MO METOAaM peIIeHUs
Jorapu@muueckux ypaBHeHu. @opMHUPOBaTh HaBbIKU PELLIEHUS] YPaBHEHUI.

BoinosiHenue padorbl  crnocodcTByer ¢opmupoBanmio:  [1P62 OVIL.03, I1P63 OVII.O3,
I1P65 OVIIL.03.

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaibl, KOHCTIEKTHI JIEKIIHA.
3aganue: Pemure norapudmuyueckue ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x%? —3x — 4) = 2;

3) log,(2x% — 7x + 6) — log,(x — 2) = log; x;
4) logs x + logs(x — 4) = 14;

5 lgvx—-7+Igv3x—-8=1.

IHopsiaok BbINIOJIHEHHS Pa0OTHI:

[lepen HayanoM peLICHHsS YPaBHEHUs HYKHO HaWTH 00JacTh JOMYCTHUMBIX 3HaueHuil. Mcmonb3ys
CBO¥iCTBa JIorapu()MOB 00€ YacTH ypaBHEHHs MPUBOJNM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
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[Torenmpyem o6e¢ yactu ypaBHenus, moimydaem f(X) = g(x). Pemaem monydennoe ypaBHenme. T.K.
HNOTCHIMPOBAHUE YPAaBHCHUS MOXET MPUBECTH K MOSBICHUI TOCTOPOHHHX KOpPHEH, TO Jenaem
IIPOBEPKY. 3alMCbIBAEM OTBET.

3anucarh 3aJJaHu€E B TETPA/b U PELLUTH.

1) log,(2x—6) =3

Pemenne: log,(2x — 6) =3 O/13:2x —6>0
2x — 6 = 3%
2x — 6 =81;
2x = 87;
x = 43,5

[IpoBepum, NpUHAIEKUT JIM HalAeHHBIN Kopenb O/13:
2:-435-6=81>0
OrtBerT: 43,5

2) log,(2x?> —3x—4) =2 O/13:2x* —3x—4>0
x> =2x*>—=3x—-4x>0x =1
x2—2x24+3x+4=0
—x?2+3x+4=0
x2—-3x—4=0
x1=-1x,=4

[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu OJ13:

X, =—12(-1)2=3(-1)—4> 0
243-4=1>0

X, =42-4>—-3:-4—-4>0
32—-12-4=16>0

Otger: x; = —1; x, = 4
x>0

x—4>0
Hcnonb3yem CBOICTBA U ompeiesieHue jorapudma:

3) logsx +logs(x—4)=1 OI3: {

logs x(x — 4) = 1;
x?% —4x = 51;
x?>—4x —5=0;

X1 = _1;XZ = 5.
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[TpoBepum, npuHaanexar a1 HaligeHHble KopHu O/13:

—1 < 0, 3HauuT Xx; = —1- NOCTOPOHHUI KOPEHb.
5>0;, 5—-1=4>0.
OrtBer: 5
x> 0;
4) log,(2x*> —7x + 6) —log,(x —2) =log,x OH3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;

2x2 —7x + 6 = x* — 2x;

2x2 —7x+6—x*>+2x =0;
x2-5x+6=0;

X1 =2; x, =3.

[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu O/13:

2>0;
X1 =232-22-7-246=0
2—2=0
3>0;
X =342-32-7-34+6>0;
3—2>0

OrtserT: 3.

(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenku:

Ouenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIBHO' BBHICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHnu u Jiorapupmbl

IIpakTuyeckas padora Nel6
«Pemenue Jjorapu(pMuYecKuxX HepaBeHCTB)

Heanb: OGOOMNTE, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS MO METOJaM pELICHHUs
norapu@muueckux HepaBeHCTB. DOpMHUPOBATH HABBIKM PEIICHUS HEPABEHCTB.
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BoinoiHenue padorbl  crmocodcTByeT GopmupoBanmio: I[1P62 OVIL.03, I1P63 OVIIO3,
[1P65_OVII.03.

MarepunanbHoe obecrnieyeHue:

WunuBuyanbHbie 3aIaHKs, CIIPABOYHBIC MATEPHAJIbl, KOHCIICKTHI JICKIIH.

3ananue: Pemmte norapupmMuyeckue HepaBeHCTBA!

1. log,(5x+3) < 3;

2. logos(3x +4) = logg s(x* + 6);

3. log,(x* —9x +4) =4
IMopsaox BbINOJHEeHHs1 PadoThl: PaboTaeM Mo aJropuTMy: HMCIOJB3Ys OmpeneleHue jJorapudma obe
YacTH HEPABEHCTBA MPHUBOAMM K OJHOMY OCHOBAHMIO, T. €. MOJydaeM HepaBeHCTBO Buaa l0g.f(X) <

l0gag(x).

[Tpu perenny orapu()MUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
sorapuMuIecKor PyHKITUH, T.€.

npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < g(x).
I[Tpu 5TOM HYKHO 00s3aTEILHO YUUTHIBATH U 00JIACTH JIOMYCTUMBIX 3HAYECHHH.

Pemenue JIOFapI/I(I)MI/I‘ICCKOFO HCPABCHCTBA CBOAUTCA K PCHICHUIO CUCTEM HCPABCHCTB!

f(x)>g(x)
npu a > 1 log, f(x) >log,g(x) &3 f(x)>0
g(x)>0

f(x) <gk)
npu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0

gx)>0
3anucarh 3aJJaHUE B TETPAlb U PEIIUTh.
1) log,(5x +3) < 3.

CocraBUM CHCTEMY: {5x +3>0;
"(5x +3 <28
5x +3>0; {Sx > =3 {x > =06 5per: (=0,6;1]

Pemmm cocTaBiieHHYIO CUCTEMY: {Sx 13<5 Sy <G x <1

2) loggs(3x +4) =loggs(x% +6)
CoCTaBHUM CHCTEMY HEPABEHCTB, YUUTHIBAs, YTO 00a JOrapuhMUPyEMbIE BHIPAKEHUS JTOJKHEI
OBITH TIOJOKUTEIBHBIMA M OCHOBAHHE MEHbIIIE 1.

3x+4>0
{ xX>+6>0
3x+4 <x?+6.

Pemmm cocTtaBieHHyI0 cUCTEMY:
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3x +4>0 3x > —4 x> -2
x2+6>0 = x?> -6 =1 x € (—00; +00) -
2 A2 —
3x+4<x“+6. x“+3x+4—-6<0. X2_3X+220
KBagpaTrHoe HEpaBEHCTBO PEIIMM METOJOM UHTEPBAJIOB:
x>—=3x+2>0

x2=3x4+2=0=>x,=1; x, =2

/’VW_V’V}
1 2

Haiiném perienne cucTemsl:

AN
T\ \\
1 i 2

OrtBer: (—1&; 1] U [2; 4+ )
3) logi(x*+ 7x +10) = -2
2

CocraBuM CUCTCMY HCPABCHCTB, YYHUTbIBAA, UTO norapn(pMpreMoe BBIPAXXCHHUEC JOJIDKHO OBITE
MOJIOKUTEIBHEIM M OCHOBaHME MEHbIIE 1.

{ x2+7x+10>0
2 < (N7
X +7x+10_(5)

{x2+7x+10>0.
X2+ 7x+10< 4’

Penraem KBaJpaTHbIE HEPABEHCTBA:
x>+ 7x+10>0
x4+ 7x+10=0

x1=—5; X, = —2 + - +

x> +7x+10< 4
X>+7x+6=0
X1 =—6; x, =—1 - S - ——* S
-6 -1

Haliném perienre cucTemsl:

/XK ANN XSO/
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-6 -5 -2 -1
Otser: [—6;—5) U (—2;—1]

(I)opMa NMpeacTaBjJaceHus pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEOOXOAMMOI TOCIIEOBATEIbHOCTH JCHCTBUI; B OTBETE NPABWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3alUCHU U BBIYUCIICHUS.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh [IPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEJICHUS padOTHI OBUTH JAOMYIIEHBI OIIUOKH.

Ouenka ''Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIENATh MPABUIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckas padora Nel7
«Pemenne JorapupmMuyecknx ypaBHeHHii 1 HEPABEHCTB

Heab: @opMupoBaTh HABBIKK PEUICHUS JIOTapU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB.
BoinosiHeHue  padotrel  cmoco6cTByeT  dopmupoBanuiw:  [[P62 OVIL.03, TIIP63 OVII.03
I1P65_OVIIL.03, ITP67 OVII.03.

MarepuanbHoe o0ecnieyeHue:

NuauBuayanbHble 3a1aHNs, CIPABOYHBIE MaTepUAIIbl, KOHCTIEKTHI JICKIIHIA.

3aganue: Pemure norapudmuyueckue ypaBHEHUS! 1 HEPAaBEHCTBA!

1) logix —log ,x — 6 = 0;

2) -lg (x? —4x —1) =lg 8x —Ig4x

3) logi(3x+5) +logi(x —1) = -1

3 3

4) loge(2x — 3) +loge(3x + 1) < logg 21 —logg 3.

ITopsinok BbINoOJIHEHUs padoOThI:

1) HaiiTi 065acTh JOMYCTHMBIX 3HAUCHUIA.

2) Hcmonw3ys cBoiicTBa JIorapu(pMoB 00€ YacTH YpaBHEHHUs IMPUBOIUM K OJHOMY OCHOBAaHHUIO
log, f(x) = log, g(x). lloTenumpyem obe gactu ypaBHenust, monygaem f(x) = g(x).

3) Pemaem monydeHHOEe YypaBHeHHE. T.K. MOTEHIIMPOBAHWE YPABHEHUS MOXKET MPUBECTH K
MOSIBJICHUIO MTOCTOPOHHUX KOPHEM, TO JeJlaeM MPOBEPKY.

4) 3amuchiBaeéM OTBET.

5) Hcnoaw3ys omnpenesienue orapudma o0e 4acTH HEPABEHCTBA MPUBOIUM K OJHOMY OCHOBAHHMIO,
T. €. mostydaeM HepaBeHCTBO Buaa 10g,f(X) <10gag(X).

6) Ilpu pemeHun orapupMHUUYECKUX HEPABEHCTB HY)KHO YUYUTHIBATH CBOWCTBO MOHOTOHHOCTH
norapupmMuuecKon QyHKIHH, T.€.

npu a > 1 log, f(x) >log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < g(x).
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[Tpu 3TOM HYXHO 00513aTEIBHO YUUTHIBATH U 00JaCTh JONMYCTUMBIX 3HAYCHUH.

Pemrenne J'IOl"apI/I(bMI/I‘IeCKOFO HEPABCHCTBA CBOJAUTCA K PCIICHHUIO CUCTEM HEPABCHCTB!

fx) > g(x)
npu a > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0
fx) <gX)
mpu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0
gx)>0
1) logix —log ,x—6=0 0o3: x>0
Pemaem 310 ypaBHEHHE METOIOM BBEJICHHUSI HOBOM MTEPEMEHHOM |
logsx =y
yi-y—-6=0;
Y1 =2y, =3

Bo3sBpaiaemcs k crapoil nepeMEeHHOM:
log,x=-2 wm logy,x =3.
[Momyunnu npocreiimue morapuMUIecKrie YpaBHEHUS, peasi KOTOPhIe MOTYYHM
x =472 x = 43,
1

X == x = 64.
16

O6a 3HaueHus BXOJAT B 00JIaCTh JOMYCTUMBIX 3HAYCHUI.
Otser: i; 64.
16
x> 0;
2) log;(2x% — 7x + 6) —log,(x —2) =log;, x  OJ3: {2x2 —7x+6 >0
x—2>0
log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x? — 2x;
2x2 —7x+6—x%>+2x=0;
x2—5x+6=0;
X, =2; x, =3.
[IpoBepum, npruHaIexat 11 HalaeHHble KopHu O/13:
2>0;

x,=242:22-7-246=0
2-2=0
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3>0;
X, =342:32-7-34+6>0;
3—-2>0

OrtserT: 3.
3) logi(x* +7x +10) = -2
2

CoctaBuM cucTEMY HEPaBEHCTB, YUUTHIBASI, YTO JIOTapU(MUPYyEeMOE BBIPAKEHHUE JOJKHO OBITH
ITOJIOXKUTCIIbHBIM U OCHOBAHHUEC MCHBIIIC 1

x>+ 7x+10>0

_2 .

x2+7x+1os(§) !

{x2+7x+10>0.
x> +7x+10< 4’

PemaeM KBaILpaTHLIC HepaBeHCTBaI
X2 4+7x+10>0

x4+ 7x+10=0

x1:—5;x2:—2 + - +
-5 -2
x>’ +7x+10< 4
x>+ 7x+6=0
X1 =—6; x, =—1 - S - —t S

-6 -1

Haiiném pemenne cuctemsl:

L OUPNENN KNS/
-6 5 -2 -1

Otset: [—6;—5) U (—2; —1]

(I)opMa NMPpEeaACTABJCHUSA PE3YyJAbTAaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurtepun onenkmn:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CITM paboTa BHIITOJIHEHA B TIOJIHOM 00BEME C COOII0IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE

3aIIMCHu U BBIYHUCIICHUS.

Ounenka ''xopomo" BBICTABISIETCSA, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO

JONYIIEHBI 2-3 Heo4YeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOH YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh NMPABUIIbHBIE PE3YIbTAThl U BBIBOJIBI; B XOE

MPOBEACHUS PAOOTHI OBUTH JOTYIIEHBI OIITHOKHY.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIE IOHATHSI TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAsKEHUH

IIpakTnyeckas padora Nel8
«PanmaHHbIi MeTO U3MepeHHsI YIJIOB BPallleHUsl M CBSI3b ¢ TpaaycHoil Mepoii. Haxoxaenue
3HAYEHUH TPUTOHOMETPUYECKHX QyHKIMID)

Henb: dopmupoBaTh HaBBIKM IEPEX0Jia OT paJuaHHONW Mepbl YIJIOB K T'pajyCHOW M 0OpaTHO,
HaXOXKJCHHUS 3HAUYEHUI TPUrOHOMETPUUYECKUX (QYHKLUH.

Boinosinenue padorsl cnocodcTByet (popmupoBanuto: [IP65 OVIIL.03, [1P613 OVIL.03.
MarepunanbHoe obecrnieyeHue:
WuauBuayanbHble 3a1aHNsI, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTHI JIEKIIUH.
3aganme:

1. BsIpa3ute B paguaHax BEeJIMUUHY YIJIa, 33J1aHHOTO B Tpajycax

a) 150° ©0)450° B)40°
2. BelpasuTe B rpagycax BeIMYUHY YIJa, 33JaHHOTO B pajiuaHax

T 41T
a) — 0) 4w B) —
)% 94 BT
3. Ucnonb3ys onpeneneHusi TPUrOHOMETPHUYECKUX (YHKIWN, HAWAUTE 3HAKH STHX (YHKIMNA IS
YIJI0B:

a) —210°  6) =

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. Paamannas u TpagycHas Mephl CBsi3aHbl 3aBHcHUMOCTBhIO 180° = m paguan. [loatomy 1° =

s
a0 SHAUUT X ° = Tgo & PaAMaH.
180°

2. YrtoObI BBIpa3uTh YToJl B TPalyCHOM Mepe BOCIIONIb3YITECh COOTHOIIEHHEM 1pas, = —.

3. Ha‘lepTI/ITe CANHUYHYIO OKPY’KHOCTb, OTJIOXKHUTEC 3aI[aHHLII>i yroi, IIOMHA, 4qTo
MOJIOKHUTCIBHBIM  CHHUTACTCA  YTOJI, OTKJ'IaI[BIBaeMI)II\/JI IIPOTHUB qacoBOI CTpPCJIKH, a
OTpULATCIIbHBIM — I10 4acoBOM CTPCJIKC.

1. BeipasuTe B pajnaHax BeIMUYHMHY yIJIa, 33JJaHHOTO B Ipajlycax
a) 120° 6)225° B)10°

a) 120° = ——-120° =&, 6)225° = ——.225° =L p)10° = —.10° = =,
180 3 180 4 180 18
2. BrIpasute B rpagycax BeIMYUHY YIJia, 3aJaHHOTO B pajinaHax
I gy em
a) 5 9 6
a)3_”:&0°.3_”:1080 6)2_”:@.2_”:400 B)S_”:ioos_”:1500
5 T 5 9 T 9 6 T 6

3. Ucnonp3ys ompeneneHus: TPUTOHOMETPHYECKIX (DYHKIMH, HaWIUTe 3HAKK ATHX (DYHKIHHA IS
YTJIOB:

a) —120°  6) =
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[TocTpouM €AMHUYHYIO OKPYXHOCTh M OTJOXKUM JaHHbIE yriibl. Yron—120° oTknaabiBaeM MO
yacoBoi cTpenke. Touka, coorBercTBytomas yriay —120° nexxur B || uerBeptu, 3HauuT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJIHYHO" BBICTABIISACTCA, €CIU PaboTa BHITIOJIHEHA B TIOJHOM 00BEME C COOJI0IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OLEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTEIbLHO' BBICTABISAETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HIIU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTnyeckas padora Nel9
«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHX BbIpa:keHHii. OCHOBHbIE TPDUTOHOMETPHYECKHE
TOXK/1€CTBa»

Henab: ®@opmupoBaTh HaBBIKM MPEOOpPa30BAHUS TPUTOHOMETPUUYECKUX BBIPAXKEHHUM, HCIOJIb3Ys
OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA.

Boinosnenue padorsl cnocoocTByeT hopmupoBannio: [1P65 OVIIL.03.

MarepuanbHoe obecrneyeHue:

I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHﬁ.

3ananue:

1. Haligute 3HaueHus: TPUTOHOMETPUYECKUX (DYHKIIUH, €CITH U3BECTHO:
1) cos x= 0,8, 3?” <x< 21

2) sin «= 0,6,% <xX<L 1T

3) tg x= —zg <x< T

2. Konebanue Hanpspkenust 3anaercst popmynoit: U(t) = Uy, cos(wt + ¢@).Haiigure 3naueHue
HaIpsKEHUs1, eCM U3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<a)t<§.

€0512°c0548°—sin12°sin48°
c0554°-5in36°+c0s36°-sin54°

3.Brrunciure

3T
i tg(5+a cos 2t .
4. YrpocTuTe BRIpaKCHUE a) S,‘“(;ff“) — G+e) +tg(m— a); 6) ———— —sint
sin(-a)  ctg(n-a) cost—sint
5. laHo cos «= —%; cosf = —z—:; T <xX< 3;”; T<f< 37”
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Hatigure sin(x —f).

sin(x—pB)cosf+cos(a—B)sinf
cos(a—pB)cosB—sin(a—B)sinp =tga
ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. 3anummuTe ycioBue.

6.JlokaKuTe TOXKACCTBO:

2. 3anumute (HOpPMYNbl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB,

(GYHKIHUIO U Ty, KOTOPYIO HEOOX0IMMO HANTH.

3. Boipasute HeusBecTHylo ¢yHkiui0. Eciu HeoOXoaumo u3BIeYb KBaJApaTHBIA KOPEHb, TO

OTIpeIeNIUTE 3HAK UCKOMOHN (DYHKIIMHU, UCIIOJIB3YS 3aJaHHYIO YETBEPTh.
4. BbluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (DYHKIIHIA.

1. Jano: cos «x= 0,8, 3?” << 2T
Haiitu: sin , tg «,ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin? <=1

Bripa3um u3 Hero uCKoMyro GyHKIHO sin <= +V1 — cos? «
Tax xak cunyc B IV 4eTBepTH UMEET OTPULIATEIILHOE 3HAUEHUE, TO
sin x= —/1 - 0,64 = —/0,36 = —0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO

sin <

tg x= cos X
IToncTaBuM M3BECTHBIC 3HAUCHMSI U Hal/1leM HEN3BECTHYIO () YHKIIMIO
-0,6 6 3 0.75
0,8 8 4 ’
3) 3amumeM OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO
tg «<-ctga =1

1
Bripasum U3 Hero HCKoMyro QyHKIUIO ctg &= o

tg x=

t 4 11
== —] -
€9 3 3

3. Jano: )sin x= 0,6,% <x< T

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
cos? « +sin? «= 1
Beipazum u3 Hero HCKOMyro GyHKIHIO cos <= +V1 — sin? «

Tak kak kocunyc Bo |l yeTBepTH oTpHuIIaTENeH, TO COS X= —/1 — 0,36 =

2) 3anuinemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

. sin «
XX=
9 coS X
[ToxcraBUM M3BECTHBIC 3HAUCHUS U HAlIeM HEM3BECTHYIO ()YHKIIHIO
, 0,6 6 3 0.75
XX= === ——= -0,
9%= 08~ "8 4

3) 3amumeM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
tg «<-ctga =1

1
Beipa3um u3 Hero HCKOMyI0 (PyHKLUIO Ctg K= o
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4. Jlano: tg &= — <x< 1w

)

>l w
SIE

Haiitu: cos &, sin &, ctg «

Pewrenue:

1) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
tg x-ctga =1

Beipa3um u3 Hero UCKOMyIo (QyHKLUIO Ctg = L

tgx

1
ctg x=—-1=
3
2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO

1

1+tg? x= T
1

Bbipazum 13 Hero HCKOMy0 QyHKIUIO €0S X= *

—J1+tg2x

1 1 4
Tax xak kocunyc Bo |l yerBepTu orpunareneH, To cos X= — =——= -0,8.

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO

cos? « +sin® «x=1
Beipaszum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue nanpspkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3HaueHue
HaIpsKEHUs, €CIM U3BeCTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0 < wt< %

c0s71°c0526°+sin71°sin26°

3 .Beruncnure — -
sin20°-c0s25°+c0s20°-sin25°

Pemenne:
c0S71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
Jlnist perieHus: HaM He0O0XO0IMMO UCTIONB30BaTh (POPMYJIbI CIIOKCHUS:

cos(a + ) = cosa * cosf + sina - sinf
sin(a + B) = sina - cosf + cosa - sinf
cos71° - cos26° + sin71° - sin26°  cos(71° —26°)  cos45° 45 —
sin20° - cos25° + c0s20° - sin25°  sin(20° 4+ 25°)  sin45° tg B
sin(180°+a)-tg(x—180°)-cos(360°—a)
ctg(g—a)-ctg(1T+a)-cos(32—”—a) '

[Ipu pemieHun 3TOro 3aJaHUs HYXKHO TPUMEHUTH (OpMyIibl npuBeAeHus. [ljis 3Toro BCIOMHUM
MHEMOHHYECKOE IIPABUIIO:

4. YapocTure BBIpAKEHHE:

1) HazBanue pyHKIMU HE MEHSETCS, €ClIM K apryMeHTy o puOaBisieTcss —mN Wik 7N,

s s
Hazpanue QyHkuum MeHsercs, eciid K apryMeHTy o MpubaBisercs — M MK —N, N- HEYETHOE
YUCIIO.

2) CtaBUTCS 3HAK UCXOHOM (PYHKIIMU, CUUTAS , YTO O- OCTPBIN yroJl.
Pemenue:
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sin(180° + @) - tg(< —180°) - cos(360° —a)  —sina-tga-cosa  cosa _ cosa _ cosa - sina

p- 31 = : (—cina) = cosa —
Ctg(i— @) - ctg(m+ a) - COS(T_ @) tga - ctga - (—sina) ctga T cosa

= sina

. 8 4 m T
5. aHo sin «= o cosf = i <x<m 0<B< >
Haiigure sin(x +).
Pemenue: st pelieHus HaM HY>KHO UCIIOJIb30BaTh bopmyiy CIIOXKEHUS

sin(a + B) = sina - cosf + cosa - sinf8
Ho HaMm Hen3BecTHBI 3HAYE€HUS COS X U Sinf.
Haiinem cHavana 5TH 3HaY€HHS, UCTIONB3YSl OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO:
cos? « +sin? x= 1

Beipazum u3 Hero uckomyoo QyHKIHI0 c0S X= +V1 — sin? «

sinf = +4/1 — cos?p

64 289 64 15
Tax xak kocunyc Bo |l yerBepTu orpunarene, 7o cos X=— [l ——=— [— —— = ——,
289 289 289 17

. . 16 25 16 9 3
Tak kak cunyc B | 4eTBepTH MOIIOKUTENBHBIN, TO SiNf = J l—-——= === [===-.
25 25 25 25 5
IToncraBuM HaiiieHHbIE 3HaUeHUSI B (YOPMYITy ¥ BBIYUCIMM 3HAaUCHUE
sin(« +f).
in(oc +5) 84+(15)3 32 45 13
OC = "= _——— f—_— = ——_—_—— = — —
sinle+B) =175+ ("17) 578 85~ 85

sin(x—pB)cosf+cos(a-p)sinf
cos(a—B)cospB—sin(a—pB)sinpB =tga

6.JloKaXuTe TOXKIECTBO:

Jloka3arenbCcTBO:

Beimuiiem oTaebHO JIEBYIO YacTh TOXKISCTBA U MPeodpasyeM ee, UCTIONb3yst (OPMYIIbI CITOKCHHUS:
sin(x —f) cosf + cos(a — B) sinf  sin(a —B+pB) sina
cos(a — B) cosB — sin(a — B) sinB ~ cos(a —f +B) cosa

tg X=tg <

tga

ToxxkaecTBO JOKa3aHO.
BosmoxeH u apyroii croco0 10Ka3aTenbcTBa:
sin(x —f) cosf + cos(a — B) sinf

cos(a — B) cosp — sin(a — B) sinf

_ (sina - cosp — cosa - sinf)cosp + (cosa - cosp + sina - sinf)sinf

~ (cosa - cosB + sina - sinf)cosf — (sina - cosp — cosa - sinf)sinf
PackpoeM CKOOKH U MPHUBEIEM MOT00HBIE CTlaraeMble
sina - cos?p — cosa - sinf - cosP + cosa - cosf - sinf + sina - sin?p

 cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2f3
sina - cos?p + sina - sin?f  sina(cos?f + sin?p)  sina

= = = = tga
cosa - cos?fB + cosa - sin?f  cosa(cos?B + sin?f) cosa g

tg x=tg x
®opma npeacTraBjaeHus Pe3yJIbTaTa: BHIIOJHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "0oTJMYHO" BBICTABISIETCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOMI0IeHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETEC NPABMJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.

Ouenka ''Xopouo'" BBICTABISCTCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJTHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET IMOJYYHUTh MTPABUIIBHBIE PE3YJIbTATHI M BHIBOJBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh MPABUILHBIX BHIBOIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPaKEeHU

IMpakTnyeckoe 3ansiTue Ne 20
«IIpeodpa3oBaHNsi TPUTOHOMETPUYECKHUX BhIpa:keHUil. @OpMYyJibl C10KEeHH S, YIBOCHUSI.
®opmyabl npuBeaenusi. [IpeodpazoBanne cyMMbl TPUTOHOMETPUYECKUX QYHKIUI B
npou3BeJieHue, MPeodpa3oBaHNne NPON3BeIeHUsI TPUTOHOMETPHUYECKUX (PYHKIIUI B CyMMY>

Henb:  Hayuutbecs — mpeoOpa3oBbIBaTh  TPUTOHOMETPUYECKUE  BBIPDAKEHUS,  UCIOJb3YS
TPUTOHOMETPHUYECKUE (POPMYIIBL.

Boinosnenue padorsl cnocodocTByeT hopmupoBannio: [1P65 OVIIL.03.
MaTtepuajbHoe o0ecnieyeHue:

I/IH[[I/IBI/IZIyaJILHI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3aganme:
sin78°—sin42°

c0578°—c0s42°
cosa—cos 3a+cos5a—cos7a

1. Haiinmure 3Ha4Y€HHUE BHIPAKCHHUS:

2. YTpoCTUTE BbIpA)KEHUE— _ , —.
sin a+sin 3a+sin5a+sin7a

sin2a+sin6a

—_— = tg4a

3. I[OK&)I(I/ITG TOXIOCCTBO:
cos2a+cosé6a

ITopsinok BbINOJIHEHHS PA0OTHI

1) 3anummTe 3amaHMe W ONpEACIHTe, KAaKMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThC.

2) Ipumenute 3T HOPMYIIBL.

3) YnpoctuTe mONy4MBIIEECs BBIPAKCHHE. BBIYHMCIUTE, €CIH 3TO HEOOXOIAMMO, 3HAUCHHUE
BBIPAKEHUSI.

sin68°—sin22°
c0568°—c0s22°

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NHpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECCKUX (1)yHI(I_[I/II71 B ITPOU3BEACHUC!

1. Haiinute 3HaYeHHE BHIPAKEHUSI:

a+p a—p
cosa + cosf = 2cos > - COS >
. a+p a-p
cosa — cosf} = —2sin 5 - sin 5
. . _a+p a—p
sina + sinf = 2sin 7 cos >
. . a+pf . a—-p
sina — sinf8 = 2cos 5 - sin 5

Perienue:
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68° + 22° . 68°—22°
sin68° — sin22° 2cos ) " sin i _ 2c0s45°-sin23°  cos45° L g4
c0s68° — c0s22° _osi 68°+22° . 68°—22°" _2sin45°-sin23°  sind5° ctg
sin > sin >

=-1
sin3a+sina
2. YHpOCTI/ITe BBIPAXCHUEC —

cos3a—cosa
I[JISI PCIICHHMA HaM HYKHO BOCIIOJIbB30BATbHCA Q)OpMy.IIaMI/I Hp€06pa30BaHI/I51 CYMMBI U Pa3HOCTU

TPUTOHOMETPUUECKHUX (YHKIIHI B IPOU3BEICHHE:

a+pf a—pf
cosa + cosP = 2cos > " COS >
L a+p o a—f
cosa — cosf = —2sin 5 Sin—
. . _a+f a—p
sina + sinf = 2sin > " COS >
. . atf a—-f
sina — sinfl = 2cos 5 Sin—
Pemenue:
. 3a+a  3a-a
. . 2sin cos :
sin3a +sina 2 2 _ 2sin2¢qcosa . cosa - _ciga
_ - _3a+a . 3a-a —2si ina  sina
Cos3a —COSar  _ 5 sin 2sin 2asin a sin o
2 2
3. JloKaxxuTe TOKIACCTBO: sinatsindatsina tg3a

cosa+cos3a+cos5a
[[J'ISI peaicHuA HaM HY>XHO BOCIIOJIB30BAaThCA Q)OpMyHaMI/I HpeoﬁpaSOBaHHH CYMMBI U Pa3HOCTHU

TPUTOHOMETPHUYECKUX (DYHKIIUN B TIPOU3BEIICHUE.
Pemienue:
sina + sin3a + sinba

= tg3a
cosa + cos3a + cos5a g
Brimuiiem oTiepHO J€BYIO YaCTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ys (POPMYIIbL:

) ) ) ) ) ) . a+5a a— Sa .
sina + sin3a + sin5a _ (sina + sin5a) + sin3a _ 25in———c0S———+ sin3a
cosa + cos3a + cos5a  (cosa + cos5a) + cos3a 2c0s & -|-25a - cos & —25a + cos3a

_ sin3a - cos(—2a) + sin3a

cos3a - cos(—2a) + cos3a
Bocrmonb3yemcst 4eTHOCTBIO KocuHyca cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

= = = =tg3a
cos3a - cos2a + cos3a  cos3a - (cos2a + 1) cos3a g

tg3a = tg3a

ToxxaecTBO JOKa3aHO.

dopma npeacTaBiaeHus pe3yJbTaTa: BBIIIOJIHEHHOE 33/1aHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HE0OXOIMMOM TOCEeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopoio' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NMpaBUIIbHBIE pPE3YyJbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHH I

IIpakTnyeckoe 3ansaTue Ne 21

«IlocTpoenne rpapukoB TPUTOHOMETPUYECKUX PYHKUMIA C MCIIOJIb30BAHUEM
reoMeTpHYeCKHX NMpeodpazoBaHnin»

Heanb: HayauTbes cTpouTh rpa ik TPUTOHOMETPUYECKUX (YHKITHHA

BoinosiHenue padotsl cnocodcTByeT (hopmupoBanuio: [1IP65 OVIIL.03, ITP613 OVYILO3
MarepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIIbl, KOHCTIEKTHI JICKITHA.

3aganue:

[Toctpouts rpaduk pynkumuu y = 3sin(x — g). 3amucarb CBOMCTBA 3TOM (PYHKITHH.

Ilopsinok BbINOJIHEHHS PadOTHI:

[Tpu nocTpoernn rpaduka Hy>KHO BOCTIOIB30BATHCS MPEOOPa30BAHUSIMU TPAPHUKOB.

1.y = f(xX) + b — rpapux ¢yHkimuu nomydaercs u3 rpaduka ¢Gydkimuu Yy = f(X) myrem
napajuieJIbHOTo MepeHoca 3Toro rpaduka Ha BeauuuHy Baoib or OY. Ilpu stom, eciam b>0, To rpaduk
dbyukiun f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 3TOrO rpaduKa.

2.y = (X + b)- rpadpux dyHkumu nomydaercs u3z rpaduka GyHkuumu y = f(X) ¢ MoMoIIbI0
napajuieNIbHOTO MepeHoca 3Toro rpaduka Ha Benu4yuHy b Baonb ocu OX, mpu 3tom, ecnu b>0, To caBur
BJIEBO, a eciii b<<0, TO CABHUT BIPABO.

3. y = - f(X) — rpaduk cummerpuueH rpaduky y = f(x) otHocuTensHo ocu OX

4.y = a f(x) — rpadux ¢yHkuuu nomydaercs u3 rpadpuxka ¢yHkuuum y = f(X) ¢ momormibro
pacTshKeHUs WK cxaTus rpaduka no ocu OY mponopruoHaabHO KO3QPUIMEHTY a, TpuYeM,

eciu @> 1, To Bce opauHathl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a< 1, To yMEHbBIIIAIOTCS B
a pas.
5.y = fla x) — rpaduk ¢yHKuuM mnosyyaercs u3 rpadpuxka ¢yHkuuu y = f(X) ¢ momomibro
pacTsHKeHUs WK CKaTHsl BAOJb oc OX MpOoNopHUOHANBHO KOAPOHUIHUEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxxumaercs B a pas, eciau 0 <a<l, To pactsarusaercs B 1/a pas.

6. y= | f (x] - ISl IOCTPOEHMsI ATOT0 rpaduKka HY>KHO MOCTpouTh rpaduk ¢ynkuuu y = f(x) n

0T00pa3uth oTHOCUTENBHO ocu OX Te yacTu rpadurka, KOTOpbIE PacIOI0KEHbI HUKE ITOU OCH.
ITocne moctpoeHus rpaduka NpoBeIUTE UCCIIe0BaHUE (PYHKIUH 11O 001Iel cxeme.

[MoctpouTs rpaduk pyHknmu y = 2cos(x + g) 3amucarb CBOWCTBA 3TOW (DYHKIIHH.
Cuauana noctpouM rpaduk GyHKIHH Y = COSX

s T
[lepeneceM rpaduk QyHKIMH Y = COS X Ha 3 BIEBO. [Monmyunm rpaduk pyHknmu y = cos(x + 5)'
PactsiHeM rpaduk nomyuuBiieics GpyHkuuu B 2 pasza B1oib ocu Oy.
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y:2cos(x+%]
Uccnenyem yHKkIuto mo oOmiei cxeme:
D(y) =R,
E(y) =[-2;2]
y =0, mpu X=n/6 + ntn, n € Z,
OyHKIMs 001Iero BUAA.
DyHKIUA
npu X € (2n/3 + 2mn; 5n/3 + 2mn)
npu X € (-n/3 + 2an;2 w/3 + 2xn) — GhyHKIMS yOBIBAET;
6. (-n/3 + 2nn; 2)
(2n/3 + 27tn; -2) — min;
7. T=2x.
dopma npeacTaBiIeHus pe3yJIbTaTa: BHIIIOJHCHHOE 3aJJaHNE
Kputepuu onenku:

ko E

HEMOHOTOHHa,
byHKIUSA BO3PacTaeT;

- max;

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JICHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIIIOJIHEHBI BCE

3aI1MCH U BBIYHCIICHHA.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI

2-3 Henmoyera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE

MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM

BBIIIOJIHEHHOM YacTH pa60TI)I HC MMO3BOJIACT CACIATh MMPABUJIbHBIX BEIBOOOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTyeckoe 3ansaTue Ne 22

«Onucanue NpPOU3BOJACTBEHHBIX NMPOLECCOB € MOMOIILIO TPA(PUKOB PYHKIHII»

Hean: HayunTbes ucnoib3oBaTh rpaduKu GYHKIUI B peIIeHUH MTPUKIIAAHBIX 337134
BoinosiHenue pa6orsl cnocodcTByeT popmupoBanuto: [IP65 OVIIL.03, ITP613 OVIIL.03.

MarepunanbHoe obecrnieyeHue:

I/IH}II/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHHﬁ.

3aganme:

1. Ha pucynke nzo0paxkeH rpaduk 3aBHCIMOCTH KOOPJAUHATHI OT BPEMEHHU

KOJIEOJIFOLIErocs Tea.
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’ | ")
z A

ITo rpaduky onpenenure: 1) aMmmuTyay Kojaebanuit; 2) nepuoa kojebdaHuit; 3) 4acToTy
Kose0aHuii; 4) 3aumKTe ypaBHEHUE KOOPAUHATHI.

2. Ectb MraoBenHas ¢ororpadus BOJHbI B PE3MHOBOM ILIHYPE.

Onpenenure: 1) JuiMHY BOJIHBL; 2) aMIUIMTYAY KoJieOaHUI YacTUYEK IIHYpa.

0'12\3/156\

3. 1o nmpexacraBneHHOMY rpaduKy ONpeaeIuTe aMIUTUTYAY U Iepuo.l KoneOaHuit
HUTSHOTO MasITHUKA.

x,cm 4

A
NV A

4. ITo ypaBHEHHIO TAPMOHUYECKHX KOJEOAHHIA ONPEIEIUTh AMILTUTYLY, YTIIOBYIO

CKOpOCTb, IEPHOA U 4acToTy. HauepTuth rpauk JaHHOTO rapMOHUYECKOT0 KojaeOaHusl.

1) x =15 sin 3nt

2) x = 8 sin /3t

3)x =10 sin zt

ITopsinok BbINoJIHEHUs padoOTHI:

1) O3HaKOMHUTBCSA € YCIOBHEM 3a/1a4yM, IPOaHATU3UPOBATh I'paduK.

2) Ilo rpaduky, UCIONB3Ys] CBOHCTBA TPUTOHOMETPUYECKUX (QYHKIUH, ONpeNeIuTh HE0OX0IuMbIe
BEJIMYMHBI, 3aIHCATh OTBET.

[Tpu pemiennu 3aga4 HEOOXOIMMO HUCIIOJIB30BATh CBOIICTBA TPUTOHOMETPHUUECKON (YHKIIUU
y =sin X.
dyukuusy = Sin X
I'paduxomM (pyHKIMHU SBISIETCS CHHYCOHMIA.

[TonHy10 HETTIOBTOPSAIOIIYIOCS YaCTh CUHYCOUAbl HAa3bIBAIOT BOJHOW CHHYCOUBI.
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ITos10BMHY BOJIHBI CHHYCOW/IbI HAa3bIBAIOT MIOJIYBOJHOW CHHYCOUIBI (MJIN apKOM).

A
2y — i B y T = 27[
y=sinx L A

CaoiicTBa ¢pyHKIuHM Y= SiN X:

1) O6nactp onpeaeneHus: PyHKIIMH —MHOKECTBO JIEHCTBUTEIIbHBIX YHCEI.

2) O6nactp 3HaueHUH QyHKIMHA —0Tpe3ok [—1; 1]

3) Oro HeueTHast PYHKIIMA.

4) Oto HenpepbIBHAS (DYHKITHSL.

5) Koopaunats! Touek nepeceueHus rpaduka:-c ocbto abenuce: (nn; 0),-c ocbro opauHat: (0; 0).

6) Ha otpeske [-n/2; n/2] dynkuums Bo3pacraer, Ha oTpeske [1/2; 3n/2] —yObiBaer.

7) Ha npomesxyTkax [27n; m + 2nn] GpyHKUIMA IpUHUMAET OJIOKUTENbHbBIE 3HAaUeHHua. Ha mpoMexyTkax

[-mt + 27n; 27n] GyHKIKS TPUHUMAET OTPHUIIATE/ILHBIC 3HAUCHUSI.

8) IIpomesxxyTku Bo3pactanus GyHkuuu: [-m/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: [m/2
+ 27n; 3n/2 + 27n].

9) Touku munumyma pyHKuuU: /2 + 2nn. Touku Makcumyma QyHKIUH: 11/2 + 271tn

10) ®ynkuus orpaHudeHa cBepxy u cHu3y. Hanmensiee 3HaueHune GpyHkuun —1, HanboJbIee 3HaYCHUE
1.

11) Do nepuoanueckas pynkuus ¢ nepuoaom 2z (T = 2m)

dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 33/1aHNe

Kputepuu onenkmu:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJNIIOIEHUEM
HEOOXOMMOI TIOCIIEOBATEIFHOCTH JCWCTBUI; B OTBETE MPABIJIBHO M AaKKypaTHO BBHITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpOBeACHUS Pa0OTHI OBUIH JOMYIIEHBI OIITHOKHY.

Ouenka ""Hey10BJ1eTBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITTOJTHEHHON YacTH PabOTHI HE TIO3BOJISIET CIIENIATh MPABUIILHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 23
«Ilpocreiiline TPUroHOMeTPUYECKHE YPABHEHHUS] M HEPABEHCTBA
Ieas: Hayuntbes pemaTte NpoCcTENIINE TPUTOHOMETPUYECKUE YPABHEHMUS.
Boinosnenue padotsl cnocodcTByeT hopmupoBanuio: [1P63 OVIL.03, ITP65 OVIIL.03.
MarepuanbHoe o0ecnieyeHme:

I/IH,Z[I/IBI/I,[[yaHBHBIC 3alaHuA, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI JICKITUH.
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3amanmue:
Pemmre TPUTOHOMETPUIECKHE YPABHEHHS:
1) cos3x =0
. Vs
2) sin (Zx — Z) =-1
3) 3tg (4x + g) =—3

4) ctg (2x+g) = —g

5) sin4x - cos3x + cos4x - sin3x = ;

IMopsiiok BbINOJTHEHHS PA0OTHI:

1. 3anucaTh ypaBHCHHE W ONPEICIHTh, K KAaKOMYy BHJY OHO OTHOCHUTCS M Kakod (opmysion
HEOOXOIMMO BOCITOIb30BAThHCS.

2. PemnTh ypaBHEHHE.

3. 3ammcaTh OTBET.

Pemmte TpuroHoMerpuueckrue ypaBHEHUS:
1) sin2x =0
DT0 ypaBHEHHE OTHOCUTCS K YaCTHBIM CIy4asiM, IIOATOMY KOPHU HaXOATCs 1o Gpopmyse

X=mn, neEeZz
XXXXXXXXXXXX
2x = mn,nez,

OTtBeT:x = %n, nez
s
2) cos (Sx + 5) =—-1

910 YpaBHCHHE OTHOCUTCA K YACTHBIM ClIydadM, IIOOTOMY KOPHH HAXOHLATCA IIO CI)OpMy.]'Ie

x=m+2nn, ne€eZ
XXXXXXXXXXXX

T
5x+§=n+2nn, nezZ

T
5x=rr—§+2nn, nez

21
5x = Y + 27n, nezZ
21 4 21 7
X=—=+—n, ne
15 5
0 21 N 2m 7
TBET: X =—+—n, ne
15 5
3) 2cos3x =—1
1
Pa3znenum o6e yactu ypaBHeHus Ha 2. [lonyunm ypaBHeHue: cos3x = — >
1
OTO0 ypaBHEHHE HE SBJISCTCA YACTHBIM CIydaeM, a = — -, la] < 1. [TosTOMY OHO MMEET pelIeHHe,

KOTOpOE HaxoauTes 1o ¢popmyse: x = tarccosa + 2nn, neZ

1
3x = farccos(— E) + 2mn, nez

1
3x = +(m — arccos E) + 2mn, nez
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I
3x = £(r — §) + 2mn, nezZ

21
3x =+ 3 + 271n, nez

_+27l'+271' 7
x—_9 3n, ne

27T 21T
OTBeT: X = i? + S nezZ

™ _¥3
4) tg(6x—z) =3
YpaBHEHHE UMEET pelIeHHe, KOTOPOE HaXOuTcs 1mo ¢popMmyne: x = arctga + nn, nezZ
T V3
6x — 7 = arctg -3 + mn, nez

dyHKIKA Y = arctgx HedeTHas, modTomy arctg(—x) = —arctgx.

T
6x — 1 = —arctg 3 + mn, neZ

6 - 7T+ Z
X 1-7% n, ne
T T
6x = —gn+z+7m, nez
6x = —
X 12+T[Tl, nez
—£+En nez
=2
OTBeT'x=£+ETl nez
' 72 6

5)cos6x - cos3x + sinbx - sin3x = \/2—5

Buanm, 9T0 JI€BYIO YacTh MOKHO CBEPHYTH 0 (hOPMYJIaM CIIOKEHHS:
cos(a + ) = cosa * cosp + sina - sinf
V3

cos(bx — 3x) = -

V3
cos 3x = >

Teneps ypaBHEeHUE SIBISIETCS MPOCTEUIIINM U €ro KOPHHU HaxoAsTcs no gopmyne: x = tarccosa +
2mn, nez.

3x = iarccos? + 2mn, neZ

3x=i%+2nn, nez
=+ +n, nez
x—_18 3 n, ne
0 L z
TBeT.x—_18 3 n, ne

dopma npeacTaBJeHNs Pe3yJbTaTa: BRITOJIHCHHOS 3a/IaHNC

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HeyoueTa.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHHUsI 1 HEPABEHCTBA
IMpakTnyeckoe 3ansiTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI © MeTOAbI UX PelIEHHUs»

Henab: HayunTthes pemaTth TPUTOHOMETPUYECKHIE YPABHEHHUS.

Brinosinenue padorsl cnocodocTByeT hopmupoBannio: [1P63 OVIIL.03, [TP65 OVIIL.O03.

MarepuanbHoe ofecrneyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3aganme:

Pemre TpuroHoMeTpuuecKrue ypaBHEHUS:

1) 2sin’x —3sinx +1 =0

2) 8sin*x + 6cosx —3 =0

3) 6tg*x +tgx—1=0

4) sin4x + sin3x =0

5) cos?(m—x)+8cos(m+x)+7=0

Ilopsinok BbINOJHEHHs padOThI:

1. 3anummre ypaBHEHHE M OIpEJeNuTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSIM.

2. Ecnun HeoOXoIuMO, BBEJUTE HOBYIO NEPEMEHHYIO M pELINTE ypaBHEHHE OTHOCHTEIBHO ATOM
nepemeHHou. llocme pemieHMs ypaBHEHHMS C HOBOM INEPEMEHHOW BEpHHUTECh K 3aMeHe. J[omkHO
MIOJIYYUTBCS NPOCTENIIEE TPUTOHOMETPUYECKOE YPAaBHEHHUE, PELIUB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHHTE, UTO, €CIM ypaBHEHHE COAECPXUT QyHKIMH y = tgx,y = ctgx, TO HEOOXOJUMO
y4ecTb UX 00J7acTh ONpeaeeHHs.

3. Ecnmn ypaBHEHHWE MOXHO TPEACTAaBUTh B BHJE NPOHM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
mpaBasl 4yacTh paBHA HYIIO, TO PA3OXKHUTE JIEBYIO YacTh HA MHOXXUTEIW M WCIOIB3YH MpaBWiIo, KOTAa
MIPOM3BEECHNE pPaBHO Hy0.  [IpupaBHSIB KaxAbli MHOXHUTENIb K HYJIO, IOJYy4YUM HECKOJIBKO
MPOCTEUIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YUUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBET.

Pemmre TpuroHOMeTprUecKue ypaBHEHUS:

1) 2cos?x + cosx =1

Pewrenue:

DTO ypaBHEHHE C TOMOIIBIO BBEJCHHS HOBOW NEPEMEHHON MOXKHO TPUBECTH K PEIICHHIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH.

IlycTh cosx = t, Torja Halle ypaBHEHMe IpuMeT Bua 2t2 + ¢t = 1

[IepeneceM | B JIeByIO 4acTh U MOJTYYUM IIOJIHOE KBaAPATHOE YPAaBHEHUE

2t +t—-1=0
D=1-4-2-(-1)=9, VD=3
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BepHemcs k cTapoii IepeMEHHOM:
cosx = —1lunu cosx = >
[Tomyuynnu nBa NMPOCTEHIIMX TPUTOHOMETPUYECKUX YPAaBHEHUs, NE€PBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpOe perraercs 1o oomeit popmyne. Pemmm ux.
1lcosx = —1
x=m+ 2nn, nez

2)cosx = %
1
X = iarccosi + 271n, nez

T
x =+ 3 + 271n, nez
T
OtBeT: x =m + 2nn, x = i—§ + 271n, nez

2) 2cos*x +sinx—1=0

Pemienue:
OT0 ypaBHEHHE COACPKUT pPa3sHOMMEHHBbIC (DYHKIIMU, TOITOMY Cpa3y BBECTH HOBYIO NEPEMEHHYIO

HC MOJIYYUTCA.
BOCHOJ’ILSyeMCH OCHOBHBIM TPUTOHOMCTPUYCCKUM TOXKACCTBOM H BbIpAa3UM OIAHY (I)YHKI_II/II-O uepe3

Apyryo:
cos’x + sin®x =1

cos’x = 1 — sin’x

2(1 —sin®x) + sinx—1=0
2 —2sin’x +sinx—1=0
—2sin’x +sinx +1=0

2sin’x —sinx—1 =10
DT0 ypaBHEHHE C MOMOIIBIO BBEICHUS HOBOM TMEPEMEHHON MOKHO TPHBECTH K PEIICHHIO

IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHU.
I[lycTh sinx = t, Toraa Haule ypaBHeHHe IpuMeT Bus;: 2t2 —t — 1 =0

D=1-4-2-(-1)

L_1-3_ 1
1= 4 - ’
B e S
274 4

BepHemcs k cTapoli IepeMEHHOM:
1

sinx = lumu sinx = -
HOJ’Iy‘-II/IJ'II/I aBa HpOCTCfIHIPIX TpI/IFOHOMeTpI/I‘IeCKI/IX ypaBHeHI/ISI, nepBoe OTHOCHUTCA K YaCTHBIM

cllydasimM, a BTOpoe peraercs 1o ooueit popmyne. Permm ux.

1) sinx = 1x = g + 2mn, neZ
2) sinx = — % x = (—D)"arcsin (— %) + n, nez
I
x=(—1)" —g) + mn, nez
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— n+1 T
x=(-1) 3 + mn, nezZ

i T
OTBeT: x = > + 2mn, x = (-1t g + mn, neZ

3) 5¢ctg?x — 8ctgx +3 =0
OTO ypaBHEHHME C IIOMOIIBK BBEICHHUS HOBOW IEPEMEHHOM MOYXHO IPUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilycth ctgx = t, TOrja HalIe ypaBHEHHE IpUMeT Bu: 5t2 — 8t + 3 = 0
VYuuteiBaem O/13 x # mn, neZ
5t2—-8t+3=0

h=— =06
8+2
ERET

Bepremcs k cTapoii mepeMeHHOM:
ctgx = lunu ctgx = 0,6.
Pemum ux.
Dctgx = 1x = arcctgl + n,neZx = % + n,neZ
2)ctgx = 0,6x = arcctg0,6 + mn, neZ
OTBeT: x = %+ mn,x = arcctg0,6 + mn,neZ

4) cos2x + cos4x — cos3x =0

Pemenue:

Hcnonb3ys dhopmynsl peodbpa3oBaHusi CyMMBI M pa3HOCTH (YHKIIMI B MPOU3BEIACHHE, PA3I0KUM
IIPAaBYIO 4aCTh YPaBHEHU HA MHOKUTEIIN:
2x + 4x 2x —4x

> * COS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2c0s3x - cos2x —cos3x =0
cos3x(2cos2x —1) =0

2cos

cos3x = 0wnmn 2cos2x —1 =0
HOJ’Iy‘{I/IJ'II/I JBa HpOCTCfIHIHX TpI/IFOHOMCTpI/I‘IeCKI/IX ypaBHeHI/ISI, HCpBOG OTHOCHUTCA K YaCTHBIM
cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.

Dcos3x =0 2)2cos2x —1 =0
T _
3x = > +mn, neZ Zcos2x _11
T T 2x = —
X=—+=-nnez cosex 2
6 3 T
2x = i§ + 2mn, nez
T
X = i€+nn, nez
OTBeT:x == +=n, x=t—+ z
TBET: X = c 13 n x== 3 n, ne

5) 2sin?(m — x) +5cos(37n—x) +2=0
Pemenue:
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CHauaja Hy’)XHO IPMMEHUTH (OPMYJIbI pUBeAeHus: sin? (T — x) = sin’x

3 )
cos (7 — x) = —sinx

[Tonyuum ypaBHenue: 2sin’x — 5sinx +2 =0

OTO ypaBHEHHME C IIOMOIIBIO BBEJICHUS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEUICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

I[lycTh Sinx = t, TOrJa Halle ypaBHEHUE NpUMeT Bu: 2t — 5t + 2 = 0

D=25-4-2-2=9, +D=3

. 5-3 1
1~ 4 - )
[ 5+3 8 5
274 4
BepneMcs k ctapoii mepeMeHHOM:
sinx = %I/IJ'II/I sinx = 2.
D)sinx = %x = (—1)"arcsin% + n, nez 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHUH, T.K.

2>1
T
X = (—1)”g+7m,

OtBer: X = (—1)"% + mn,

dopma npeacTaBiaeHus pe3yJbTaTa: BBHIIIOJHECHHOE 33/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HEO0OXOIMMOM TOCTEA0BATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MpPaBUJIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHUsl U HEPaBEHCTBA
IIpakTuyeckoe 3ansitue Ne 25
«Tpuronomerpuyeckue ypaBHeHHsI 1 MeTO/AbI U3 PeLLIEHUS»

Iean: Hayuntbes pemaTs OJHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS.

Boinosnenue padotsl cnocodcTByeT hopmupoBanuio: [1P63 OVIIL.03, ITP65 OVII.03,
[1P67_OVII.03.

MarepunanbHoe obecniedeHue:

I/IH)II/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HGKHHﬁ.

3aganue:

Pemure TpuroHoMeTpudecKue ypaBHEHHSL:

1) sin?x — 5sinx - cosx + 4cos*x = 0
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2) 7sin®*x — 4sin2x + cos?x = 0

3) 6sin’x — 3sinx - cosx — cos?x =1

4) 5cos?x + 3sinx - cosx + 2sin’x = 2

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1.YcranoBure, sIBISETCS JIU ypaBHEHUE OJHOPOIHBIM.

O0HOpOOHBIMU MPUZOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPAGHEHUS 8UOA.:

asinx + bcosx = 0
asin’x + bcos?x + csinx - cosx = 0

2. Ecniu ypaBHeHUE ABISIETCS OJHOPOIHBIM YPaBHEHHUEM IIEPBOTO MOPSIKA, TO pa3/ieNnuTe 00€ YacTu
ypaBHeHUs Ha cosx # 0 uau sinx # 0

3. Ecnu ypaBHEHUE SBISETCS] OJHOPOIHBIM YPAaBHEHHEM BTOPOTO MOPSIKA, TO Pa3AeIuTe 00 4acTh
ypaBHeHus Ha cos?x # 0 uau sin’x # 0.

4. BBequTe HOBYIO IIEPEMECHHYIO U PEIINTE YPAaBHEHUE OTHOCUTEILHO ATOM IMepeMEHHOM.

5. BepHuTech K CTapoil IEPEMEHHON U PEIIUTE MMOIYYUBIINECA IPOCTEUIINE TPUTOHOMETPUYECKUE
ypaBHCHHSI.

6. 3anuIImMTe OTBET.

Permre TpUroHOMETPUUECKUE YPABHEHUS:

1) 2sin®x — 5sinx * cosx + 3cos?x = 0

Pemenue:

VYpaBHeHUE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM YpaBHEHUEM BTOPOro mHopsjka. UtoObl
€ro peluTh, pasaeiuM obe yacTu Ha cos?x # 0.

2sin’x  5sinx - cosx

. cos?x  cos?x
3Haem, 4To % = tgx.2tg?x — 5tgx +3 =0
Bsenem HOByr0 nepemennyro. Ilycts tgx = t, Torna Hauie ypaBHEHUE IPHUMET BHUI: 2t — 5t +

3=0
VuaureiBaem O/[3: x # g + mn, neZ.
2t* —5t+3=0
D=25-4-2-3=1, VD=1

=21y

1_ 4 -
541

=" =15

BepHeMcs k ctapoii IEpeMEHHOM:
tgx =1 wmm tgx =15
1 x = arctgl + nn, neZx = %+ nn,nez

1) tgx
2)tgx = 1,5x = arctgl,5 + nn, neZ

T
OTBeT: x = 1 + mn,x = arctgl,5 + nn, nez

2) 4sin’x — 3sin2x + 2cos?x =0
CHauana TpeoOpasyeM apryMeHT , MCHONb3ys (GOPMYIbI JBOMHOTO apryMeHTa: sin2x = 2sinx -
COSX.
4sin’x — 6sinx - cosx + 2cos’x = 0
VpaBHEHHE SIBISIETCS OJHOPOJHBIM TPHTOHOMETPHYECKAM YPAaBHEHHEM BTOPOTO MOpPsiIKa. UTOOBI
ero peluTh, pasaeiuM obe yactu Ha sinx # 0.
4sin’x  6sinx - cosx 2cos’x

sin?x sin?x sin?x
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3HaeMm, 4To % = ctgx4 — 6ctgx + 2ctg®x = 0
BBezieM HOBYIO nepeMeHHyr0. IlycTh ctgx = t, Torja Hallle ypaBHEHHE HNpUMeT Bux: 2t% — 6t +
4=0
VYuauteiBaem O/13: x # mn, neZ.
2t —6t+4=0
D=36-4-2-4=4, D=2

t_ —
1= =
t, = 2—2
2 = =

BepneMcs k ctapoit mepeMeHHOM:
ctgx =1 wnnu ctgx = 2

Dctgx =1 x = arcctgl + nn, neZx = %+ mn,nez
2)ctgx = 2 X = arctg2 + nn, neZ
T
OTBeT: x = 1 + ntn, x = arctg2 + mn, nez
3) 2sin®x + 5sinx - cosx + cos?x = 4

Pemenne:
VYpaBHEeHUE TIOKAa HE SIBISAECTCS OJHOPOAHBIM, T.K. B TMPaBOM 4YaCTU €ro BMECTO HYJS CTOUT 4.
[lepenecem 4 B paByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO:

2sin?x + 5sinx - cosx + cos?x — 4(cos?x + sin’x) = 0
2sin®x + 5sinx - cosx + cos®*x — 4cos?*x — 4sin’*x =0
—2sin?x + 5sinx - cosx — 3cos?’x =0
VpaBHEHHE TEMEPh SABIACTCS OJHOPOIHBIM TPUTOHOMETPUUECKHM YPAaBHEHHEM BTOPOTO MOPSIIKA.

YTo6bl €10 PelnTh, pa3aenuM obe yacTu Ha cos2x # 0.
—2sin?x  5sinx - cosx

-t > -3=0
CoS*x CcoS“x
—2tg?x + 5tgx —3 =0
2tg*x — 5tgx +3 =10
Bsenem HOByr0 nepemeHHyro. Ilycts tgx = t, Torna Hauie ypaBHEHUE IPHUMET BHUI: 2t — 5t +
3=0
VYauteiBaem O/13: x # % + mn, neZ.

2t —=5t+3=0
D=25—-4-2-3=1, vD =1

A
1_ 4 -
541
t,=——=15

BepHemcs k cTapoli IepeMEHHOM:
tgx =1 wmm tgx =15
Dtgx =1 x = arctgl + nn, neZx = %+ mn,nez
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2) tgx = 1,5x = arctgl,5 + nn, neZ
T
OTBeT: x = 1 + mn,x = arctgl,5 + nn, neZ

4)5c0s%x + V3sinx - cosx + 6sin’x = 5
VYpaBHEHHE TOKa HE SBJISIETCA OJHOPOJIHBIM, T.K. B IPABOM YaCTH €ro BMECTO HYJISI CTOMUT 3.
[IepeneceM 5 B mpaByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO:

5cos2x + V3sinx - cosx + 6sin’x — 5cos?x — 5sin’x = 0
V3sinx - cosx + sin?x = 0
Brinecem o0muii MHOKHUTEIND 3a CKOOKH: sinx(\/gcosx + sinx) =0

sinx =0 win V3cosx + sinx = 0
1)sinx =0, x =mnn,neZ
2) V3cosx + sinx = 0

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YpaBHEHHEM MEPBOTo mopsaka. YToOb
€ro peunThb, pa3aenuM ode yactu Ha cosx # 0.

\/§cosx 4 sinx

cosx  cosx
V3+tgx =0

tgx = —V/3
X = arctg(—\/g) + n,neZ
X = —arctg\/§ + mn,neZ

T
x=—§+7m, nez

T
OTBeT: x = 7n, X = 3 + ntn, nez

dopma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HeyoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIIIOJIHECHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3yIbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABWILHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIUHN U ee IPUMEHEHHE

IIpakTHyeckoe 3ansitue Ne 26
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«YucaoBasi 10C/1e10BATEIbHOCTDb, CIIOCOOBI €€ 3a/1aHNsl, BLIYMCIEHUE YIEHOB
nocJjenoBareabHocTu. Ilpenen nociaenoBarensHocTu. Haxo:xknenue npenesioB GyHKIum»

Henab: Hayuntbest BEIYUCHATH Mpeesibl GyHKIUN, HAYYUThCS H30aBISIThCA OT HEONpeaeeHHOCTE!
0 0 o
(5) WU (;), HAy4YUTHCS peulaTh 3a/1a4u, CBSI3aHHBIE C YHCIOBOM MOCIIEI0BATEIbHOCTBIO.
Boinosnenue padorsli cnocod6cTByeT hopmupoBannio: [1P614 OVIL.O3.
OK 01Bsi6upaTh crocoObl pemieHus 3a1ad npopecCUuOHATBHON ACATEIPHOCTH MPUMEHUTEIBHO K

Pa3IMYHBIM KOHTEKCTaM
MatepuanabHoe obecnieuenne: VHIMBHIya bHBIC 33JaHUs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTHI
JICKIIU.
3aganue.
1) Pemuthb 3a1aun Ha YKCIOBYIO MOCIIEA0BATEILHOCTD.
2)BbrauciuTh mpeaenbl GyHKIui

3aganue 1 3aganue 2
1. Halitu BOCEMOM WiIeH MOCIEI0BATENLHOCTH;
1. 2.3, n . . x%-2x-3
2" 3" 4" n+1’ 6.1imy3 x2+x—12
. Haiitu HOMep uncna 3 B mociaea0BaTeIbHOCTH
Zn + 1 7 l 2_1
Un =—7— My1220
3. Beruucnurs:
2
lim (3x2 —8x +5 - SxTSx—4
Jim, ( ) 8.limy,; ——
V2x+1
4.limy_, —— =
- 9.lim 2xtl
X2® 1 _\2x
x2-16 x+1-2
5l1im,_,, e 10.lim,_,5 s

ITopsinok BbINOJHEHHS PadOTHI:
BHuMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJJaHHUS.
[Tonp3ysich CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTpYAHEHUS BOCIIOJIb3YHTECh CIIPAaBOUYHBIMU

MaTepuagaMH), BBIMOJIHUTE 33/ JaHUE

3amanue Nel
o 2n—-1
1. JIeBATHIN YIICH MOCIEIOBATEILHOCTH  Cp = ( m) paBeH?
2-9-1 17 17 17
“ <\/93 T 3) V732 wiss T 2vies
2. Homep uncia 6, ABIAIONIErocs YWIeHOM I0CIeN0BaTeNbHOCTH d, = n? — 5n pasen?
6=n2-5n
n?-5n-6=0
H1:6
n,=-1 —TIOCTOPOHHMI KOPEHB T.K. HOMEP HE MOXKET OBITh OTPUIIATEIHHBIM YHCIOM.
Ortsert: N=6.
3amanue No2

o 0
Haiigute MMpeaciibl MPECABAPUTCIIBHO M30aBUBIIUCH OT HCOMPCACIICHHOCTH (6)
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X’ 4+4x-5=0

2_ —
1. limx_,gﬁz(g)zlir%W lim —lm——11m2—2
_ o

N x(x—9) x—>9 X x—-9 9 x-3
. X“+4x-5 _ (0 _ .. (x+5)(x-1) _ . T T _
2. limy_,; — = (O) = }(1_{2 ey = LI_I)I}(X +5) = }(1_{2(1 +5) = }(1_1)1}(6) =6

{xl +x2 = _4 = {xl = _5

x1+x2 = _5 Xy, = 1
3 1lim Vatx—Ja—x _ (0) — lim (Vatx—a—x)(Va+x+Ja-x) — lim (Va+x)’-HWa- x)Z
) x>0 x “\o/ T x50 x(Vatx+va—x) x—>0 x(\/a+x+\/a x)
a+x—a+x . 2x . 2 1 1
lim ——— = lim —————F— = lim ———— = lim = lim—= = lim m-—==—;
x—0 x(\/a+x+x/a x) x-0x(Vatx+va—x) x-0Vatx+va—x x—>0 Vato+V/a—0 x-02va  x-0va a
oo
BBIYMCIUTE Ipeesbl UMEIOIINE HEOTIPEAEIEHHOCTh (—)
co
x3 2x% 3x 4
. x3+2x2+3x+4 0 . @t atats . 1+x+x2+ . 1+0+0+40
4.11mx_,oo#= —) = lim &322 % = w= m-—-—=Illm =-=
4x343x242x+1 oo x>0 X7 3x7 2% 1 x> 4+=t+5+3 x>0 4+0+0+0 xo0 4
Bt atata x %2 x

AR

3 1

. 2x343x%+4x o0 . 3t ats . 2ttt . 24040 2

5. lim ———= (—) = lim &=*—* = lim —7* = lim = (—).=+oo
X—00 xX“+4 X—00 _+i X—00 ;+x—3 x—oo 040

x3 " x3
(0 B 3HAMeHAaTeNIe MPUHUMAEM 332 OECKOHEYHO MaJTyI0 BETUUUHY.)

@®opMma npeacTaBJieHUs pe3yJbTATAa: BHIIOJIHEHHOE 33/I1aHHUE.
Kpurtepun ounenku:
Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM

HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIMCHU U BBIYUCIICHUA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI

2-3 Henmoyera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM

BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh NpPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MpoBeACHUS PAOOTHI OBUIH TOTYIIEHBI OTUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CJIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM

BBIIIOJIHEHHOM YacTH pa60TI)I HC MMO3BOJIACT CACIIATh NPAaBUJIBHBIX BBIBOJOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTuyeckoe 3ansaTue Ne 27

«HaxoxneHue Npou3BOIHbIX MO onpeaeneHnio. lipasuiaa u popmy.isl 1udpdepeHunpoBanus,
Ta0IMIa NPOU3BOIHBIX YJIEMEHTAPHBIX (PYyHKIMII»

Hean: Otpabotare ompeneneHue Npou3BOAHON (yHKUMHU. [IpuMeHATh (GOpMynbl M IpaBHia

muddepennrpoBanusi. HayunTecss HaXOAUTH MPOU3BOJIHYIO B 33JaHHOM TOYKE.

BoinosHenue padotsl cnocodcTByeT hopmupoBanuio: [1P64 OVIIL.03, [TP614 OVILO3.
MarepuanbHoe o0ecnieyeHme:

WunuBuyanbHble 3aIaHKs, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3ananue:

1. Haitaute y' = (0), ecnny = x? — x

2. Haiingure y' = (3), eciny = _2

3. Haiftu npousBogHble  GYHKIOMH  HCMONB3ys  MpaBWia  BBIYUCIECHHS U Tabnuiy
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MIPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUIA.

4. BwrauciauTh TpoU3BOAHYIO (PYHKIIUU B TOUKE.

3amanue 1 3aganue 2
1) y=7x*4x3+5x2-2| 6)  f(£)=0,5t+0,6t2+0,8t+8; f(1)
X X4 '
2) yzsﬁ-%—jLﬁ; 7) f(x)=ctgx-tgx; | f G) -?
3) y=3ctgx+5Inx-3*] 8) f(x)=2:5"+3-¢*;  £(0)-?
4) y=(9+x2)(2x-1); 9) f(x)=cosx-(1+sinx); f (g) -9
X3 X+1 '
5 vy 10)  f0O=57; (-2
IMopsanok BbINOTHEHHSI PA0OTHI:
Brruucnenue nponsBoanoit pyaknun y = f(X) mpon3BoauTCs 1Mo 001eMy IpaBUILy
i depeHIrpoOBaHUS:

1) IIpunaBas aprymMeHTy X npupaiieHue AX v MoJICTaByIsisi B BBIpaKEHUE ()YHKIIUU BMECTO

apryMeHTa X HapallleHHO€ 3HaueHue X + AX, HaxoJIuM HapalieHHoe 3HaueHue Gpyakuuu: y + Ay = f(x +

Ax)

2) BobrunTas u3 HapauieHHOTrO 3HaYeHHUE PYHKIMHU €€ TIePBOHAYAIbHOE 3HAYCHUE HAXOIUM

npupanienne QyHKIuu:

Ax Ax

4) Haxoaum mpezes 3Toro oTHoueHus npu Ax — 0, T. e.

Ay (x4 Ax) — f(x)
lim — = lim
Ax—0 AX  Ax—0 Ax

DTOT IpeAen U eCTh MPOU3BOIHAS OT GyHKINHU Y = f(X)

1. Haiitu: y'(x), eciny = 2x? — 3x

HaxoauM npon3BoiHYIO TI0 00IIeMY MTPaBUITY:

1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax

2) y+ Ay — y = 2x% + 4xAx + 2(Ax)? — 3x — 3Ax — 2x2 + 3x = 4xAx + 2(Ax)? — 3Ax

Ay _ 4xAx+2(Ax)?-3Ax _ Ax(4x+20x-3) _

3)E_ » = yw =4x+ 2Ax— 3

4) limpy_o(4x + 2Ax — 3) = 4x — 3

Haiiném 3HaueHue npou3BoAHON Ipu X = 3.

y'(3)=4-3-3=0

2. Haiitu y'(4), eciny = Vx

1) y+ Ay = yVx + Ax

2) Ay = Vx + Ax — V/x

Ay  Vx+Ax—VX
3) E - Ax
N i dy _ li VX+AX—VX li (VX+AX—VX) (VX+AX+VX) li x+AX—x%
) limyyeo 20 = limpyo =0 = limaxo oo e = = limaso e vs

. Ax T 1 _ 1
i x0 By e — IMex-0 o deas — 2k

Ay = f(x + Ax) — f(x)

3) Jemum mpuparienue GyHkiun Ay Ha IpUpaiieHre apryMeHTa Ax, T.e. COCTaBJIsIeM OTHOIICHHUE
Ay _ f(x+Ax)—f(x)

1

1 —
22 4
3. Haitru mnpousBomHble  (OYHKIMHA  WCHOONB3ys IpaBWjia  BBIYHCICHUS H

Haiinem 3HaueHne npou3BOIHOM B Touke X = 4, y'(4) =

MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUI
Tabnuia npou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.
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(x") =nx"" | (e") =€ (@) =a*Ina | (cosx)'=-sinx

(sin x)" =cosx 1 , 1 .1
(Inx) X (tgx)’ = cos? x (199 = Cos?x
¢’ x' =1; (cu)y =c-u’
=0,c
— const;

(uzxv) =u'=Vv

1 . " ’
(\/;),:2\/; (u \{) u'v+uv
(uj _uvtu
—| =——
v v
(log , )" = —
xln a

1 y=6x"-8x"+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x® — 24%° + 4x;
o y=(Bx-4)*(x+2)
u=5x-4; u'=5
Y =(bx—-4)(x+2) =lv=x+2;, v =1|=
(u*v) =uv+uv’
=5(X+2) +1(5x—4) =5x+10+5x -4 =10x+6
X+1

3. X

1 u=x+1 u' =5
'_(Hl] oo g |SbZ2xeD_ 2x-2x-2
2X (2x) 4x

!
u) uv-u
v v?
_-2__ 1.
4x*  2x*’

4. BbIUUCIUTH POU3BOJHYIO (YHKIIUU B TOUKE.

y=3x>-8x"+9x* -4

Y (-1)=3-(-1D)°-8-(-1)*+9(-1)?-4=-3-8+9 -4 = —6.

1. y =5sin XCcosX

T . . . T
y' (5) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos?x — sin’x) = 5(cos2x) = 5(cos2 2=
=5cosmt =5-(—1) =-5

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHOE 3aJJaHNe

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOI TIOCIIEIOBATEILHOCTH JCHCTBUI; B OTBETE MPABMILHO M aKKypaTHO BBITOJHEHBI BCE
3aIUCH U BBIYUCIICHHUS.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
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2-3 Henmoyera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHON 4YacTU TAKOB, YTO IIO3BOJIACT MOJYYHUTH IMPABUJIBHBIC PE3YJIbTaTbl M BBIBOAbLI; B XOIC

MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM

BBIITOJIHEHHOM YacTH pa6OTBI HE IIO3BOJIACT CACIATh IPaBUJIBHBIX BBIBOJOB.

Tema 3.1. IIpousBoaHasi QyHKIMU U ee IPUMEHEHUE

IMpakTnyeckoe 3ansiTue Ne 28

«BbIyHc/IeHHe POU3BOIHBIX CJIOKHBIX PyHKIMII»

Heanb: HayauTbes BBIYUCIATH IPOU3BOIHBIC CIIOKHBIX (DYHKIIUIH
Boinosinenue padorsl cnocodcTByer (popmupoBanuio: [1P64 OVIIL.03, [1P614 OVIIL.O3.

MaTepnaﬂbnoe obecreueHnue: I/IHI[I/IBI/II[yaJ'ILHbIe 3a/laHusA, CIIPAaBOYHBIC MAaTCpUalibl, KOHCIICKTbBI

JIEKLIUN.
3aganue.

3aganme 1: Haiitu mnpomsBogHple (YHKIMHA WCHONB3yS TpaBWIA BBIUMCICHUS W TaOIHILy

IIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.
3aganue 2:BpuucinTh NpOU3BOJHYIO (PYHKIIMY B TOUKE.

SamanmeNel

SamanmneNe2

Dy = (mc* +4)°

2)y = m*cos(px* —m) y(1)=2

3)y =" +kx)

4)y = ktg(mx ") . y'(-1)=?

5)y =12 "™

6)y = ctg(px* —mx) y'(2)=2

7y =In(x* + px™)

8)y =+/mp* +kx 1y!(_2):f)

9)y = log , (mx + )

10)y = (e px+k)*\/ XP +mx 1yr(3):9

1Dy = p*sin(kx+m)

_ InCpx™)
12)y = k * cos mx ;y (-3)=7

I'ne p —uucno OykB B UMEHHU; M — 4UCIO OYKB B (haMUIINY;

Ilopsinok BbINOJHEHHS padOThHI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIOBUEM 3aJIaHHS.
2. Tlonp3ysch KOHCIIEKTOM JICKIHIA U CIIPABOYHBIMH MaTepHallaMH, BHIITOJIIHUTE 33 JaHHeE.

3amanue Ne |

Haiitu npousBojgHble (QYHKIUI HCHONIB3ys NpaBUia BBIUYUCIEHUS M TaONMIy MPOU3BOIHBIX

CIIOKHBIX (PYHKUIMN

K — 4HCcII0 OYKB OTYECTBA.

«ITpaBuia BbIYMCIIEHHUS ¥ TAOIUILY IPOU3BOJIHBIX CIOXKHBIX (DYHKIIUN»

(un)r — nunflur

(sin u)' = cosuu’
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(e") =e"u’ (cosu) =—sinu-u’
uyr _ qu ' , , u’
(@) =a'lnau (tgu) =——u' =2
COS” X C0s“ U
1 u’ u’
(nu) ==u"=— (ctgu)' = — =
u u sin“u In

1, v
ulna

(log,u) =
ulna

1

y = (3X® —4x)%;

y' = ((3x? — 4x)°) = 5(3x2 — 4x)* - (3x% — 4x)' =
= 5(3x2 — 4x)* - (6x — 4) = (30x — 20)(3x?% — 4x)*.

oy =sin(3x—x?)

y'(sin(3x — x2))" = cos(3x — x2) - 3x — x%)’ = (3 — 2x) - cos(3x — x?).

3 Y=6In5x

y' = (101 2x)’ =10(In 2x)’ =1o-2i-(2x)'
X

3aganue Ne 2

10-2 1

2X

BoruncnuTh npon3BoHYI0 (YHKIIUU B TOUKE.

1. y'={Wx2+6)

1
"=(Wx2=6) = —
y = ) 2Vx%? + 6

! —_ 3 J— 3 J—
Y3 = = e

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepuu onenkmn:

I.
b

“(x2+6) =

3
V15

y'(3) =?

2x

2VxZ+6 VaZ+6

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JCUCTBUI; B OTBETE€ MPABUIBHO M aKKypaTHO BBITIOJTHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYILIEHbI

2-3 Henmoyera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE

MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.
Tema 3.1. IlpousBognasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 29

«['eomeTpHyecKue NPUI0KEHHUS IPOU3BOIHOI

Heab: HayuuTbes COCTaBIATH ypaBHEHHE KacaTeIbHOM K JAHHOM KPHUBOM B TOYKE KacaHUS;
HaXOJUTh YTJI0BOU KOA((UILIMEHT KacaTelbHOM, IPOBEIEHHBINH K KPUBOM.

BbinosiHenue padoThI
[1P614 OVII.03.

croco0cTByer  (GOPMHPOBAHMIO:
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3ananmue:

1. Haiigute yrinoBoii ko>((HUIUEHT KacaTeNbHOM, MMPOBEINEHHOW K mapabone Yy = —x? + xB
TOUYKEX, = —2

2. HaiiguTe yron HakjIOHA K OCH KacaTeJbHOM, NPOBENEHHOM K KpUBOi Yy = x3B Touke X, = —2

o o . Vs
3. CocraBbTe ypaBHEHHE KacaTeNbHOU K KPHBOK Yy = sin 3X B TOUKe (Z" 0).

Ilopsinok BbINOJHEHHS Pa0OTHI:

1. 3nayenue mpousBoAHOM (GyHKIMH Y = f(X) mpu X = X, paBHO YIIOBOMY KO3()(DHUIMEHTY
KacaTeJIbHOM, MPOBENECHHON K KpuBoW y = f(x) B €& Touke ¢ abcuuccoit x, , T.e. k' =y'(xy) =
f'(xg) = tg
I'JI€ t-yToJl MEX]y KacaTeJIbHOM K KpUBOW B TOUKE My (xy;y,) Y IMOJOXKHUTEIbHBIM HAIIPaBIEHUEM OCH 0, .

2. YpaBHEHHE KacaTelIbHON K KPUBOH y = f(x) B TOUKE UMEET BHI ¥ — v = f () (x — x;p).

3. HampaBiienue KpuBOH B KaXJI0W TOYKE ONpEACISETCS HAIpPaBICHUE KacaTeIbHOW K HEH B ATOM
TOYKE, MO3TOMY JUIsl HAXOXKACHMS YIJla HAaKJIOHHOM KPUBOM B JTAHHOM TOYKE HAJ0 BBIYMCIUTH YroOJ
MEXy KacaTeJIbHOW, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

1. Haiitn yron HakiioHa K OocM 0,KacaTelbHOM IPOBEICHHOW K KPUBOM y =sinx B TOYKE

x0=

WA

-HaliIeM MPOU3BOIHYIO (PYHKIIHIO y = sinx ¥’ = cosx

o ) ' 1
-Haii/IeM 3HaYEHUE TIPOU3BOIHON B TOUKE x, =§ y G) = msg =3

o > 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paBCH k= tg o« , OTKyJa == arc th & 26,67

2. ITon xakumu yriaamu napabona y = x? +x 1nepecekaer och 0, ?

-Haiinem Touku nepecedenus mapadbobl C OChIO 0,, PEUINB CUCTEMY

r=x%+x -10

{j y=0 ~ ~ {((0; 0))

-[Tapabona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrioBele k03¢ (ULIHEHTHI
KacaTelbHbIX K MapadoJie B 3TUX TOUKax

y=x*+x)=2x4+Lk(-1)=2(-1D+1=-1,k(0)=2-0+1=1

- BBIYMCIWIN YIJIBI o, u o, , oOpa3yeMble KacaTelbHBIMM B TOYKaX MepeceueHHs rnapaboibl C
OCBIO O0,.: tg ogy= —1,00;,=135%tg o, = 1,00, = 45"

3. CocraBbTe ypaBHEHHE KacaTelbHON K KPUBOH y = 3x% — x B TOUKE x5 = —1

-HaAEM NPOU3BOJHYIO KPUBOU B TOUYKE X

y'=03x—x)=6x—1;y(-1)=6(-1)—1=-7

-HalIeM KOOpAMHATY TOYKN KaCAHUS:

Y1) =3(-1) = (-1) = 4 M(-1,4)

-I0CTaBUM B (OPMYIly YpaBHEHHS KacaTeJIbHOM:

y—4=-7(x+1)

yv—4=—-7x-7

7x +y + 3 = 0 — ypasdenue xacamenbHoil

(I)opMa NpeaACTABJICHUA PE3yJabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paOOTHI OBUIN JOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThI HE TIO3BOJISET CIIENIaTh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckoe 3ansaTue Ne30
«HUcenenoBanue PyHKIMA ¢ TOMOIIBIO POU3BOJAHOMN U MOCTPOeHHE TPa(UKOB)

Heab: ®opMupoBaTh HaBBIKM HCCIIEIOBAHUS (YHKLIUH C MOMOIIBIO IPOU3BOJIHON U MOCTPOCHUS
rpaduKoB.

BoinosiHenue pa6orsl cnocodcTByeT popmupoBanuio: [1P64 OVIIL.03, [1P614 OVILO3.

MatepuaibHoe obecnieuenue: VHIUBUAyanbHBIC 33JaHHs, TAOIUIA TPOU3BOTHBIX, KOHCIEKTHI
JICKIINN.

3aganue:

1. Hanpsixenue Ha MHUKPOKOHTPOJIEPE MEHSETCS oT BPEMEHHU 1o 3aKOHY
U(t) = t3 — 9t% + 15t + 10. HaiimuTe MOMEHT BpeMEHHM, P KOTOPOM HAIpPSKEHUE JOCTUTHET
MaKCHMaJbHOTO 3HAYCHUS.

2. OyHKOMg — 3a7aeT  TEXHOJIOTMYECKWH — mpomecc.  Haiimute  skcTpeMyMbl  (pyHKOHH:
Flx) = x* — 4x?,

3. OyHKOWs 3aMaeT TEXHOJOTHMUYecKuil mporecc. Mccenenylite (QYyHKIHMIO HAa MOHOTOHHOCTh M
skcTpeMyMbl: f(x) = 3x® — 25x% + 60x

4. Haiigure npoMeXyTKH BBITYKIOCTH (DYHKIUU:

flx)=x*—10x*+36x>+ 100
5. dyukmus 3amgaeT TexXHoJorWueckuil mporecc. Mccnenyiite ¢yHKIMIO 10 00mIEH cxeme U
MOCTpoiiTe ee rpaduk:
1. filx) = 5x% — 35,
2. flx) = ==

x*—4

Ilopsinok BbINOJHEHHS padOTHI:
1) 3amummre QyHKIHIO.
2) Ompenenute, KAKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BAThCSI 1S BHITIOJIHEHHUST 3a/1aHHSI.
3) IlpumeHuTE COOTBETCTBYIOUIHIA AITOPUTM.
4) 3anummre OTBET.
5) Ecniu HeoOX0auMMO MpPOBECTH MOJHOE HCCIEN0BaHHE (YHKLMHU, TO TMPOBEIUTE €ro, MCIOJIb3Ys
0O0IIyr0 CXeMy UCCIIEIOBAHUS:
1. Haiitu oGnacte onpenenenust pynkuuu D (y).
2. Haiitu (ecnu 3TO He BBI3BIBAET 3aTPYIHEHUIN) TOUKH NEepeceueHus rpaguka ¢ ocIMU KOOPAUHAT
(mpu Xx=0u npu y = 0).
3. UccnenoBaTh GYHKIINUIO HA IEPUOJUIHOCTD, YETHOCTh U HEUYETHOCTD.
4. HaifTu uHTEpBaJIbl MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB U 3HaUCHHs (QYHKIIMH B TUX TOUKAX.
5. Haiftu uHTEpBaJibl BHITYKJIOCTH (BOTHYTOCTH) M TOUKHU Niepernda rpaduka QyHKINU.
6. Haiitu acuMnToThI rpadguka QyHKIUH.
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7. HaiiTu 1OMOMHUTENIbHBIE TOYKH U TOCTPOUTH IpaduK MO pe3ylibTaTaM UCCIETOBAHMUS.
&. Haiit 00acTs 3HaYEHUIA.

1. Mccnenosath QyHKIHMIO y = X — 6X% + 9X — 3 U IOCTPOMTH IpaduK.

-(byHKIHSI OTIpe/Ie/ICHHA Ha BCCH YUCIOBOM mpsiMoii: D(X): X € (—o0; o)

-nanHas (YHKIUA He ABISETCS HU 4YeTHOH, Hu HeueTHoit: y(—x) = (—x)3 — 6(—x)? + 9(—x) —
3=—-x3-6x2-9x—3=—(x>+6x>+9x+3) # —y(x)

-Hal1€M TOUKy mnepecedeHus rpapuka ¢ oceto Oy , momoras X =0 , momyyum y = —3 TOYKH
nepecedenus rpadpuka ¢ ocblo Oy B JAHHOM CIy4ae HalTH 3aTPYAHUTEIBHO.

-Haiiném npoussoanyro: y' = (x3 — 6x% +9x —3) = 3x%? — 12x+ 9

-HalIEM KpUTHYECKHME TOUKH, JuId 3Toro y' = 0 ,T.e 3x? —12x+9=0

x2—4x+3=0;x; = 1;%x, =3
-uccreyeM GYHKIHI0 Ha MOHOTOHHOCTh

+ - +

v

1 3
(—o0; 1)u(3; ) rpaduk Gpynxuuu Bo3pacraer, (1; 3)-yosiBaer
-uccraenyeM GpyHKIUIO Ha SKCTPEMYM:
y(1) =1-6+4+9 —3 = 1;A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Toukamin
-HCIIOJIB3YS MOJYYEHHBIE TAaHHBIE CTPOUM UCKOMBIH TpaguK.

w

No

D B
N
7

[REY
[—

o h~ W N

2. HWccnenoBaTh (YHKITUIO U TIOCTPOUTH €€ TpaduK.

X
Jr =

-3
1. O6nacts onpenenenus GyHkmun D(f) = (—eo; 1)U (1; +o2)
2. Ilpu moacraHoBKe 3HaueHus x = 0 moxyuum y(0) =0,

Takyro ke TOUKY HOJYYHM, €CITU NMpHpaBHsAeM (QYHKIMIO K Hyat0. Touka x = 0 - eIWHCTBEHHas
TOYKa IEPECEUEHUS C OCIMU KOOpJAUHAT.

3. [IpoBepsieM HyHKIHMIO HA YETHOCTD
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yl—x) = ¥

—Ix-2 2x+2

yl—x) = ylx); y(—x) = —y(x).

Wtak, GyHKIUS HU YeTHAsI, HA HEYETHAs, HeTICPUOINIEeCKasl.

4.I[J'I$I OTBICKAaHHA HMHTEPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO IIPOMU3BOJIHYIO (bYHKI_II/II/I

Co2x(2x—2) =2 4xt —4x — 20 22t —4x

YT @ -2y @x-27  (x-2)

"
&

[IpupaBHuBas ee K HYJO, MOJTYYUM KpPUTHYECKHE TOUkKH x = D;x = 2. OHM pa30MBarOT 00JIacTh
OIIpENIeIeHNs Ha CIEAYIONINE HHTEPBAJIBI MOHOTOHHOCTH ({(—Ga 03 U (0 1y U (1 23 U (25 402

Hccnenyem noseaeHue Mporu3BOIHOM cIeBa U ClipaBa OT HalIEHHBIX TOYEK Pa3OMEHHUS.

I'padmyecku mHTEPBATBI MOHOTOHHOCTH OYIyT UMETh BU]]

\ 4

Uccnenyemas (byHKI_II/I}I BO3pacTaeT Ha uHTepBaiiax {—ce; 0} U (2; +o2) u y6BIBaeT (0: 1) U (L 2),

5. Touka x =0 TOYKA JIOKAJILHOTO MaKCUMyMa, x = 2 — JIOKAQJIbHOTO MHHHUMYMa. HaﬁIICM 3HAYCHHUC
q)YHKHI/II/I Vinax = 0; Yoin = 2.
6.. I[JISI OTBICKaHHA MHTCPBAJIOB BBIITYKJIOCTHU HaﬁﬂeM BTOPYIO IPOU3BOAHYIO

w_ r-vx-20-@F -4-2@x-2p02 8 8 1
T (2x — 2)* T2x-2° 8x-1) (x-1)3

Takux MHTEpBAIIOB HET, MOCKOJBbKY BTOpas NMPOW3BOJIHAs HE NMPUHHMAET HYJCBBIX 3HAYCHUH B
00J1acTH ompeAeIeHHUs.

7. llpsamas x = 1 — BepTUKaJIbHasl aCUMNTOTa PYHKIMH. YpaBHEHHUE HAKIOHHOW aCUMIITOTHl HMEET
BUI v=kx +5b,

k=1 [ li i Ii all li ! .
RE=Ea _erx{E.r—EJI_IL—-EEx:—Ex_IL—-Tc7_E_E
Tox
. x* 1y x—x(x—1) CoxT—xT+x . x . 1 1
b=l 33T i oy it Te o _}ﬂm_}ﬂ7_;‘5
Tox

KoHeuHbI11 BUI IpSIMON CIEAYIOIINAN

8.Ha ocHoBe MMPOBCACHHOTO aHalin3a BBIMMOJIHACM ITOCTPOCHUC rpa(bmca (I)yHKI_[I/II/I I[J'ISI 9TOI0
CHadajla CTpOUM BCPTHUKAJIBbHBIC W HAKIOHHBIC ACHUMIITOTBI, 3aTE€M HaXOAWM 3HAUCHHUC (bYHKIII/II/I B
HECKOJIBKHUX TOYKAaX W IO HUX IIPOBOJUM IMOCTPOCHUC.
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y=(x+1)/2

(I)opMa NpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurepun oneHku:

Ouenka "OoTJHYHO'" BBICTABIISICTCS, €CIIM pa0dOTa BBITOJIHCHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xxopomio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM paboTa BBHIMOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee IPUMEHEHH e
IIpakTyeckoe 3ansaTue Ne 31
«PereHue NpUKJIAIHBIX 32/124 € IOMOLIbIO IPOU3BOIHOI)
Iesan: HayunuThcst IpUMEHATh MPOU3BOIHYIO (QYHKIMH IIPU PELISHUH MPUKIIAJHBIX 3a/1a4.

BoinoiHenue padorbl  cnocodcTByer ¢opmupoBanmio: [1P64 OVIL.03, I1P67 OVILO3,
I1P614 OVII.03.

MatepuaiabHoe obecnieyenme: VMHIuBUAyanbHbIE 33JaHMs, TAOIUIA MPOU3BOIHBIX, KOHCIEKTHI
JIEKITUH.

3aganme:

1. YtoObl yMEHBIINTH TPEHUE >KUAKOCTU O CTEHbl M JHO KaHajla, HYXHO CMAauMBaeMYyIO €l0
IUIOIIAb C/IENaTh KaKk MOKHO Majiol. TpebyeTcs HallTH pa3Mepbl OTKPHITOTO MPSIMOYTOJIBHOTO KaHaja C
IUIOIIAIBI0 ceueHus 4,5 M 2, MIPU KOTOPBIX CMayuBaeMasi TIIOaab OyeT HAaMMEHBIIICH.

2. Imeercs TpoOBOJIOKA JUIMHOW @ MeTpoB. Tpebyercss oOrpaauth 3TOH MPOBOIOKOM
MPSIMOYTOJIBHBIN Y4acTOK II€Xa, OJHAa CTOPOHAa KOTOPOro MPUMBIKAET K CTEHe, TaK, YTOOBI IUIONIAJb
OTOPOXEHHOT0 yJacTKa Obljla HauOOIbIIEH.

JInst OThICKaHUSI HAaUMEHBIIEr0 U HauOOJIbLIEro 3HaueHUs (QYHKIUH, AUpPepeHInpyeMOil BHYTpU
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OTpe3Ka M HENpPEPhIBHON Ha €ro KOHILAX, CIEAYyeT HaWTH BCEe KPUTUYECKUE TOUKU (DYHKIMH, JiexKarine
BHYTPH OTpPE3Ka, BEIYMCINTH 3HAUYCHUS (PYHKIMH B ATUX TOYKAaX M Ha KOHIIAX OTpe3Ka, a 3aTeM U3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaNMEHbIIee U HaubobIIee.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. Haxoaum KpuTHYECKUE TOUKU (DYHKIIHUH.

2. IIpoBepsiem, Kakue U3 HAWJJEHHBIX KPUTUYECKUX TOUCK JISKAT BHYTPHU 33/1aHHOTO OTpE3Ka.

3. Haxomum 3HaueHWs (QyHKIMM Ha KOHLAX OTpPE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. W3 BceX MOJYYECHHBIX 3HaUCHUH (QYHKIIMK BEIOMpPaeM HauMEHbIIee U HauOoJIbIIee.

Tpebyercs U3roTOBUTH J€Talb B BUJE MPSIMOYTOJIBHOTO Mapajuieenuesia, B HIKHEM OCHOBAHUHU
KOTOPOTO JIGKHUT KBAApaT (BEpXHsis 4acTh OTKpHITA), a 06beM paser 108 cm®. Ilpu Kkakux pasmepax
JIeTaId Ha €€ U3rOTOBJICHHUE TIOMHAET HauMEHbIIIee KOJMYECTBO MaTepuaa?

Pemrenue: 1. [TycTh cTOpOHA OCHOBaHUS paBHA X CM, a BbIcOoTa — h cM.
2. O6beM mapamienenunena V=x*x*h=x> h mm no ycrosuio x> h=108.
Bripazum u3 310t popmynsl BeicoTy mapamienenumena: h=108/x 2, 1)

3. C gpyroif cTOpOHBI, YTOOBI y3HATh KaKO€ KOJMYECTBO MaTepuana MOWAET Ha M3TOTOBIICHHE
JeTand HeoOXOJAMMO HaWTH IUIONIAh S IOJIHOW MOBEPXHOCTH Tapajielienuieaa 0e3 ydera BEpPXHETo
ocHoBaHus. [lmomanb NOBEPXHOCTH MapajuIesenuIiea HaxoauTcs 1mo Gpopmyie

Snonu=2(X*x+x*h+x*h)=2(x? +2xh). Il1ommans 0CHOBaHNUs paBHA SOCH =X° , e HAJO BHYECTH H3
nosydeHnoi popmyisl S=Smona*Soca=2(x* +2xh) - x* = x? +4xh.

4. [oacraBum BMecTo h Beipaxkenue (1). [lomyunm ¢popmyny miomaan kak GyHKIUIO OT X:

S(x) =x* +4*x*108/x? =x* +432/X.

5. Haiizem npomsomnyo S'(x)=( x* +432/x)'=2x-432/% .

6. UToOBI HAMTH SKCTPEMYM, HEOOXOAMMO MPUPABHATH IPOU3BOIHYIO K HYJIIO:

S'(x)=0= 2x-432/x? =0;

Jajee HaXOIUM 2x° =432;

x° =216;

x=0.

7. lMonyuunm x=6 — TOUKYy MUHUMYMa, CJieloBaTeNbHo, S(6)=108 cM’ HaMMeHbIIIee 3HAUCHIC.

9. CnenoBarenbHO, CTOPOHA OCHOBAHUSA X paBHa 6 CM, a BbICOTa h=108/x* =108/36=3 cm.

Otget: cTropoHsbl 0aka 3 u 6 cM.

®opma npeacTaBJieHus pe3yJbTaTa: BHIIOTHEHHAs paboTa.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTENOBATENBHOCTH NEHCTBUI; B OTBET€ NMPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAaHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIBHBIE PE3yIbTaThl U BBIBOJBI; B XOJIE
MPOBEICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIaTh MIPABIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
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IIpakTuyeckoe 3ansiTue Ne 32-33

«Haxo:k1eHne onTHMAJIBLHOTO Pe3yJIbTAaTa ¢ MOMOIIbIO NPOU3BOIHONH B MPAKTHYECKUX
3amagax»

Heab: HayunThcs npUMeHATh NPOM3BOAHYIO (YHKUIUU MPU PEILICHUH 3aa4.

Boinosinenue paborbl cmocodocTByeT (opmupoBanmio: [1P64 OVIIL.03, IIP67 OVII.O3,
I1P614 OVII.03.

MarepuanbHoe obecniedenue: VHIuMBUayanbHBIC 3a/laHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JICKITHIA.

3aganue:

1. Mmeercs KBaJpaTHBIN JHCT KECTH, CTOpOHA KOToporo a=60 cMm. Beipesas mo BceM ero yriam
paBHBIE KBaJlpaThl W 3arudas OCTaBIIYIOCA YacTh, HY)KHO H3TOTOBUTH MPOW3BOJICTBCHHBIM SIIUK O€3
KpbIkd. KakoBBI JOKHBI OBITh pa3Mephl BBIPE3aeMbBIX KBAJPATOB, YTOOBI MPOU3BOJICTBEHHBINA SIITUK
HMeJ HauOoIbIIUKH 00beM?

2. [IpoekTupyeTcs KaHall CUCTEMBI CIIHBA C MIPSAMOYTOIBHBIM ceueHneM 4,5 . KakoBbI TIOJDKHBI OBITh
pasMepbl CEUCHHMS, YTOOBI IS OOJIMIIOBKY CTEHOK W JHA IMOII0 HAUMEHbIIIee KOJTUYSCTBO MaTepraa’?

Jlyisl OTBICKaHWSI HAMMEHBIIETO W HAuOOJBIIEero 3Ha4YeHUs (yHKIuH, auddepeHnupyeMoil BHYTpH
OTpe3Ka U HENPEephIBHON HAa €ro KOHIIAaX, CIEAyeT HAMTH BCe KPUTHUUECKHUE TOUYKU (DYHKIUH, JIexKaIie
BHYTPH OTpPEe3Ka, BEIYMCIIUTH 3HAYCHUs (DYHKIIMHM B 3TUX TOYKAaX M HA KOHI[AX OTPE3Ka, a 3aTeM U3 BCeX
MOJyYEHHBIX TaKUM 00pa3oM 4ucen BEIOpaTh HaMEHbIIIee U HauOoblIee.

ITopsinok BbINOJIHEHUs padoOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlpoBepsiem, KaKHe U3 HaMIEHHBIX KPUTUUYECKUX TOUEK JIEKAT BHYTPH 3a/1aHHOTO OTPE3Ka.

3. Haxomum 3HadeHMs] (QyHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKUX TOUYKAX, KOTOPbIE
MIONAa0T B 9TOT OTPE3OK.

4. W3 Bcex moJydyeHHBIX 3HaUeHUH (PYHKIIMU BHIOMpAeM HauMEHbIIee U HauOoJbIIIee.

3amaua 1. IlpouHocTh OajlkM NPSIMOYTOJBHOI'O CEYEHHUs IMPONOPIHOHAIbHA MPOM3BEACHUIO €&
IIUPUHBI Ha KBaJpaT BBICOTHL. Kakoe cedeHne JODKHA MMETh Oanka, W3 IMIIMHIPHYECKOW 3arOTOBKH
panuyca R, yToObI €€ mpoYHOCTh ObLT1a HanOobIIeH? (PUCYHOK 1)

ZR

X

Pucynox 1 — ceuenue 6aku U3 MATUHAPUUECKON 3aTOTOBKH

Pemenne. CocraBneHne maremarudyeckol mojenu. OnTUMU3MpyeMasi BEIUYMHA - IMPOYHOCTD
0aJKu, TOCKOJIBKY B 3ajaue TpeOyercss BbUICHUTH, KOTJa NPOYHOCTh Oanku OyaeT HamOONbIIeH.
O603HaYuM ONTHUMM3UPYEMYIO BeIUYUHY OykBOM y. IIpoYHOCTH 3aBUCHUT OT IIMPUHBI U BBICOTHI
NpSMOYTOJIbHUKA, CIyXKallero oceBbiM ceueHueM Oanku. [Hupuny Oanku o06o3HaYMM OYKBOH X.
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[TockonbKy OceBO€ CEUCHHE MPEACTABISET COOOM MPSIMOYTOMbHUK, BIIUCAHHBIA B OKPYKHOCTH pajnyca
R, 70 0 X <2R
Bricota h HpHMoyFOJ'IBHI/IKa CBSI3aHA C €ro HIMPUHOW COOTHOIICHUEM x* +h? = 4R? (mo Teopeme
I[udaropa), suaunr, ** = 4R* —x.
[IpouHoCTh OaJIKM Y MPOMOPIIMOHATEHA IPOU3BEACHUIO xh* ey =kxh?® (rne xoappumment k
— HEKOTOPOE IOJIOKHUTEIBHOE YHCIIO).
3naunr ¥ = Ex(3RR* —x*),rgex € [U; 2H].
Pabota ¢ cocTaBiieHHOI MOIENIBIO.
Juts pyrkumn ¥ = kx(4RR* — x%),rae x € [0, 2R} gano maitru Vaaus-
Nmeem:
Umeesm: v = 4l R%y — rx?
V' = &kR?— 3ix?
[IpupaBHrBaeM NMPOU3BOJIHYIO HYIIIO, TOTYYUM

4kR?-3kx?=0
2R 2R
X1 == Xo=——x=.
V3 V3

[ 5]

-wg':v

X= X; =
3a1aHHOMY OTPE3KY MTPUHAICHKHT JIUIIb TOUKA

Boruncnum 3HaueHne QyHKIMU B TOYKE HA KOHIIAX 0Tpe3Ka B Toukax 0 u 2R.
Nmeem
f(0)=0 f(2R)=0 f(—) >0 3HAYHT Vg =F (‘E)

B 3agaue cmpammBaeTcsd, Kakoe CEUYEHHE JO/DKHA HMMETh Oanka HauOOJbIIeH IPOYHOCTH.

BBIHCHI/IHI/I, 4TO HIMpHUHA NPAMOYTOJIbHUKA, ABJIAKOIIAA OCCBBIM CCUCHHEM HaI/I6OHee HquHOﬁ 6aHKI/I,
8
V3

paBHa
Haiinem BbICOTY:
h? =4R%— _1;2
2
hi=4R? - B
3 3
p o= 2 21 : -2

OtBet: CeyeHneM Oanku JOJDKEH CIY)XHUTh MPSMOYTOJBHHUK, Y KOTOPOTO OTHOIIEHHE BBICOTHI K
IIMPUHE PaBHO ' V2

3ameuanue: KBanudunupoBanHubie MacTepa IPUXOAAT K TAKOMY )K€ pe3yJIbTaTy, OMUPAsICh HAa CBOU
OMBIT, HO OHU TPUHUMAIOT YyKa3aHHOE OTHOIIeHHe paBHbIM 1,4 (mpubIMKEHHOE 3HAYEHUE
HMPPAIMOHATILHOTO YUCIIa KaK pa3 paBHO 1,4).

®opMma npeacTaBJieHus pe3yJbTaTa: BHIOTHEHHAs paboTa.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENATh MPABIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 34

«WuTerpan u neppoodpaznas. Haxo:xxaenne HeonpeaeeHHbIX HHTETPAJIOB MPH MOMOIIM
CBOMCTB HHTErPAJIOB»

Hean: HayuanThcsi HaXOAUTh HEONPEACIEHHBIE HHTETPAIIbI HEIOCPEACTBEHHBIM HHTEIPUPOBAHHEM
IIPY TIOMOIIY CBOMCTB UHTEIPUPOBAHUS.

Boinosinenue pa6orsl ciocoocTByeT hopmupoBannio: [1P64 OVIIL.03, [TP614 OVII.O3.

MatepuanbHoe obecrieueHue:

WuauBuyanbHbIC 3aJaHKs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTHI JICKITHIA.

3ananue:

B cooTBeTCTBUU ¢ TEXHOJOTHYECKOM KAPTOM MPOEKTA HAUTH CIICIYIOIIUE HHTETPAIIBI:

fo3 - sz + 5) dx

. [3(2x% —1)%dx
. [ x3(1 + 5x%)dx

2
3

4. [(Z+2)dx

5. [(5Vx® — 7Vx3)dx

=

Kparkue Teoperudyeckue cBeleHUs:
Cesoticmea HeonpeoenenHo20 unmezpana

1) j mf (x)dx = m j f (x)dx, m-const
2) j (f () £ g(x))dx = j f (x)dx + j g(x)dx

Ta6/m14a OCHOBHbIX UHmMecpAlos

1) jdx:x+C;
Xn+1

Z)Ix”dx: +C,n=-1;
n+1

3) Id—)z(:ln|x|+c;

4) J‘exdx:eX +C;

a
5 |a’dx=—+C;
)J. Ina

6) fsin Xxdx=-cosx+C;

7) jcosxdx:sin X+C;

dx )
8) _[COSZX:th+C,

9) j .dx =—Ctgx+C;
sin? x
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dx )
10) | —==arcsinx+C;
J o=
dx
11 =arctgx+C..
)I1+ x? g

ITopsinok BbINMOJIHEHHSI PA0OTHI:

COBOKYIHOCTH BceX MepBOOOpa3HBIX i (YHKIIUU HA3BIBACTCS HEOMPEACIIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOWCTBA HEONIPEACIEHHOIO HHTErpaia

1) [(fC) +g(0)dx = [ f(x)dx + [ g(x)dx

2) [ kf()dx =k [ f(x)dx

HenocpencTBeHHOEe MHTErpUPOBAaHME OCHOBAHO HAa MPSIMOM HCIOJIb30BaHUM TaOIMIIbI MHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOLUE CIyYau:

1) MaHHblii WHTErpan HaXOIUTHCS HEMOCPEICTBEHHO 110 COOTBETCTBYIOLIEMY TaOIUYHOMY
MHTErpaiy.

2) [laHHbIi WHTErpal MOCJE MPUMEHEHHsI CBOMCTB 1M 2 MPUBOIUTCS K OAHOMY WM HECKOJIBKUM
TaOJIMYHBIM HHTETPAIaM;

3) JauHblii WHTErpaj mocjie JJIEMEHTapHBIX  TOXKICCTBEHHBIX  HpeoOpa3oBaHHid,  HaJ
MOJIBIHTETPAIbHON (DYHKIIMEH ¥ ,[IpUMEHsIsI CBOWCTBA lM 2 NMPHUBOJAWTCA K OJHOMY HMIIM HECKOJIBKUM
TaOJIMYHBIM UHTErpaJIaM.

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAUTH CIICAYIOIIME UHTETPaIbl:

1. [ 6x%dx —ucnonb3yem cBoiicTBO 2 U Gopmyiy 2.
n+

1
[xMdx == —+ ¢ Homyunm:
n+ x2+1 x3
Jox?dx =6 [x*dx =6 —+c=67+c=2x"+c
2. [4(x* —x +3)dx Wcnons3ys cpoiicta 1 u 2 u, popMynsl 1 u 2 momyunm: 4 [ x*dx —

x3 ax? 4
4fxdx+12[dx =47 ——+12x+c=x*—2x*+12x + ¢
- mocTosHHas uHTerpupoBanus C paBHa aireOpamdyecKkoil CymMMe TpeX IMOCTOSHHBIX
MHTErPUPOBAHHUS .

3. J2(3x — D2dx =2 [(Bx — 1)?dx =2 [(9x? —6x — Ddx =295~ 26 + 2x+c =

6x3 —6x24+2x+c¢

x34+3x%2+4x
4, [———dx —pa3ieuM MOUJIEHHO Ha X, TIOTydHM:

3 3X2

(x2+3x+4)dx=?+7+4x+c

dx - x_%+1
5. f = —ucnonbs3zyem Gopmyny 2 f X zdx = 1
2

X

+c=2Vx+c

+c=

=
N|H| TN

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 35
«MHTEerpUpOBaHNe METOI0M 3aMEeHbI NlepeMeHHOID)
Henb: HayunTbes BBIUNMCIAATH MHTETPAJIBI CIOCOOOM IOJICTAHOBKH.

Boinosinenue pa6orsl cnocodcTByet (popmupoBanuto: [1P64 OVIIL.03, [1P614 OVILO3.
MarepuajbHoe obecneyeHne:
I/IH[[I/IBI/IZIyaJII)HI)IC 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3ananmue:
B cooTBeTCTBHHU C TEXHOJOTMYECKOM KapTOM MIPOEKTA HANTH HHTETPaIbl:
1. f(12q —5)7dx

2.fdx

6x+5

 fxvVx?2 —7dx

COsXx
X gy
sinx

. [ tgxdx
f dx
1+16x2

IMopsaok BhINOJTHEHUE PAGOTHI:

B ocHOBe MHTErpHpOBaHHS METOIOM 3aMEHBI MEPEMEHHON (WM CIIOCOOOM ITOCTAHOBKH) JIEKHT
CBOWCTBO WHBAapHaHTHOCTH (POPMYNI WHTETPUPOBAHUS, KOTOPOE 3aKIIFOYAETCS B CIEAYIOLIEM: €CIH
[f)dx=Fx)+c , 1o [f(wdu=F)+c , rne u(x) npoussonnas muddepeHimpyemas
GyHKIUSA OT X.

3aMeHa mepeMEeHHON B HEOTPEIEIEHHOM MHTETpasie MPOU3BOANUTCS C TOMOIIBIO ITOJICTAHOBOK JABYX
BUJIOM:

1. x=¢(t) , rne t-HoBast mepemeHHast, a @(t) HempepblBHO AuddepeHnupyemas QyHKIUSI

[ fGdx = [ f(e®)g'(O)dt
2.t = u(x) ,rme t-HoBas nepemenHas, torna: [ f (,u(t)),u'(x)dx = [f(®)dt

o Ul AW

x?dx
f8+x3
-T.K. d(8 + x3) = 3x%dx , TO
J x?dx 1Jd(8+ 3x3)
8+x3 3) 8+x3

-nonaras 8 + x3 =t , monyuum: %f% = gln(t) +c= §1n|8 +x3|+c
2 fcosxdx _ f d(sinx)

MMOATOMY, WCIIONB3YS MOJCTAHOBKY t = Sinx , MPUXOAUM K TaOIUIHOMY

4+sin2x 4+sin?x
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d .

ey [ 2 =Sarcg -+ = Larcg (4) .
3, [Lldx _ pdeh)
" Voez T Vo2

x dt_ _

, TPUBOAMM K TabJM4YHOMY HMHTErpany [ -—

-BOCIIOJIb30BaBIIUCH HO,Z[CTaHOBKOI;'I t=e Joiz

X

.1 . e
arcsm§+ Cc = arcsm?+ Cc

Mpumeuyanue: dx = id(ax + b)

1
xdx = 5 d(x?)

e*dx = d(e*)
d_x =d(l
— = d(In(x)

cosxdx = d(sinx)
@dopma npeacTaBJieHHs] pe3yJIbTaTa: BBINOJIHCHHOE 3a/IaHHE

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €ClId pabOTa BBIMOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBIITOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISET IOJYYUTh HPAaBUJIbHBIC PE3YylbTaThl U BBIBOJBI, B XOE
IIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTy paOOThI HE MO3BOJISET CAENATh IPaBUIIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 36

«Teopema HproTona-JleitOnnna. BeruuciaeHue onpeaeaeHHbIX HHTErPajloB Pa3InYHbIMHA
MeTOoAaMI»

Henab: HayunThes BEIUMCIATH ONpeeieH bl nHTerpai no popmyne Herorona-Jleitonuma.

BoinosiHenue pa6orsl cnocodcTByeT (hpopmuposanuto: [1P64 OVIIL.03, I1P614 OVILO3.
MarepunanbHoe obecnieyeHue:
I/IH)II/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHHﬁ.

3ananue:
B COOTBETCTBHUHM ¢ TEXHOJIOTHYECKOM KAPTOM IPOEKTA HAWTH HHTErPAIIbL.
2
2
1. J{ 2x*dx
4
I(8+ Dx—x)dx

-1
/2
Jy /2 cosxdx

wmn
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4. J.(cos X — 3sin x )dx
2
2 l— X2

5. _[X—de

|
N

Meto10M 3aMEHbI TEPEMEHHOIA:

6
xdx
1.
;[ x> —6

4

2._[(2x—5)3dx
3
1

3. J‘S\/x + 2dx
0

1
4, j(xs +1)*x% dx
e

IMopsanok BbINOTHEHHSI PA0OTHI:
1) Ucronb3yst TaOJUIy MHTETPAIOB HAWTH HHTETPal
2) Ucnionb3ys Gpopmyny Herotona — Jleiibnuma

= F(b)- F(a)

3
[r@ax=F)

HAaWTH ONPEIEICHHBIN UHTETpal

Brrunciaurs OHpGI[GJ'IGHHLIfI HUHTCrpal
2

J-2x3 dx
1
Pemienue:

2 2 {2
IExjdx= E_I-xjdx = E
1 3

1
(1) BerHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.

{32 2 2 14 2
7;3 2:— 23—13 = (B-N==.T="—=4_

®+l

+

R
Ix dx =
(2) UnTerpupyem mo Taliuile C NOMOIIbIO CaMOW MOMYJISpHOW (QOpMyIbI n+1

1

= 3
[TosiBUBIIIYIOCST KOHCTaHTY 3 11eJIECO00pa3HO OTAETUTh OT * U BBIHECTH 3a CKOOKy. Jlematp 3TO He

O6H38.TCJ'IBHO, HO JKEJIATSILHO — 3a4eM JIMIITHHUE BEIYMCIICHUS?
&

| @dx= PO = F) - Fa)

(3) HUcnonezyem ¢opmyny Hprorona-JleiiOnuma 2 . Cnauana

3 o o o
MOJICTABJISIEM B & BEpXHHI Ipedes, 3aTeM — HIKHUN nipenen. [IpoBoaum nanpHeWe BEIYUCICHUS U
M0JIy4aeM OKOHYATEIbHbBINA OTBET.
Brruncnuth onpeneneHHblii HHTErpa

4
[(a+2x—x*ydx
i,
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Pemenue:
1 (n 1 t (2] 3}
[@+2x-xdx=8dx+ 2] zdx- [ Fax=8(x)}, + 2. %(xjjr Lo =
-2 -2

2 2 - _3
= 864 — (=20 +(4* — (=)™ —%(43 — (=21 =8 64+(16-4) —%(64+8} =

=434+12-24 =36

(1) Mcniosip3yem CBOMCTBA TMHEHHOCTH ONPEACIICHHOTO0 HHTETpaa.

(2) UnaTterpupyem no tabiuue, Ipyu 3TOM BCE KOHCTAHTHI BBIHOCHM — OHU HE OyJIyT y4acTBOBATb B
MIOJICTAHOBKE BEPXHET0 U HIKHETO Mpejiena.

(3) Hua xaxmoro w3 Tpéx craraeMbix mnpumeHseM Qopmyny  Herorona-JleiiOHumna:

F(X),= F(b)~ Fla)

CoBer: mepea TeM, Kak HCHOJb30BaTh (opmyny HbroTrona-JleiiOHuma, mnoJie3HO NPOBECTH
NPOBEPKY: a caMa-To NepBoo0pa3Hasi HalileHa NPABWJIBHO?

Tak, TpUMEHHUTETBPHO K paccMaTpUBAEMOMY IMpPUMEpPY: Mepel TeM, Kak B TMepBOOOpa3HYyIO

3

x

P N
(G YHKITHIO 3 HoACTaBNATH BEPXHMH M HIDKHMH TIpe/ieibl, JKENAaTelbHO Ha YEpPHOBUKE
MPOBEPUTH, a MPABWIBHO JM BOOOIIEC HAWICH HeompeneneHHbn uHTerpan? JuddepeHuupyem:

r

(8x+x2 —é] =8(x)'+(x2]'—%(x3)'=8-1+2x—%-3x2 =84 2x—x*

[Tomyyena wmcxomHasi MOABIHTETpaibHAs (YHKIHSA, 3HAYWT, HEONPENEICHHBI WHTErpal HaiijeH
BepHO. Teneps MoxkHO U hopmyny Herorona-JleiitbHMIIa TPUMEHUTB.
Mertoa 3aMeHbI IepeMeHHO
Brruncnute uHTErpasibl.
f6 xdx
J5 x2-6
BBeneM HOBYIO TlepeMenHyI0 t = X% — 6
Huddepenunan 6yner pasen dt = 2xdx
Beruucnum rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30
f6 2xdx _ 1f30 dt
5x2-6 2719 ¢
. 1 1 _1, 30
BoruriciuM, moydrBIIHACS HHTETPAIT > lnISOI-E In| 19|_E In >

1
Bremonaum MNOACTAHOBKY E

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe/

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HE0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJIYYHTh MPABUJIIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
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IMpakTnyeckoe 3ansiTue Ne 37
«BpruuciieHue miomajaeid Gpuryp u 00beMo0B TeJD)

Henab: HayuuTbes BbUUCHATH IUIOIIAAUM (GUIYp U OOBEMBI Tell, HCHOJIb3Ys OIpelelICHHbIE
HUHTErpaJibl

Boinosinenue padotrbl  cmocodcTByer ¢opmuposBanmio: [1P64 OVIIL.03, I1P67 OVII.03,

[1P614 OVIL03.
MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. ®opma 3aroToBKM HMeeT BHJ (UTYpbl, OTPAHWYCHHOW NMHUAMHU. HalTh Tutomanb JaHHOM

3arOTOBKHU
a) y:—x2+4, y=0
b) y = XZ, y = X3
C) y:ex!y:e_x,y:4
2.Beruncinutes 00beM geranu
y=x%, y=1 soxpyeocuQY

IMopsinok BbINoOJIHEHUS PadOTHI:

1) moctpouth rpaduky GyHKIH

2)  HaiiTh 00JacTh, OTPAaHHUYCHHYIO YTUMH IpapuKaMu

3) cocraBHT OMpeeIeHHbIH HHTErpal, Il HAXOX/ICHUS U0 HalICHHON 001acTh

[Tpumep 1: Haiitu momanes odnactu D (3aroroBka gerajim), orpaHUu€HHONW KPUBBIMU Y = X2+ X +
11,y =2 x - 9, npu ycrnosuu,
x<=1
_ 2
y=x" +x-11,
Dody=2x-9
x il

[Ipu pemiennn Takux 3afad cleqyeT 00sS3aTelbHO U300pa3uTh HCCIEAYEMBI TeOMeTpHYECKUN
00BeKT. s onpeieieHrs HUKHETo TMpeieyia MHTeTPUPOBAHUS HA/I0 HAUTH TOUYKY NEPEeCeYCHUs KPUBBIX;
ypaBHEHUE X° + X +11 =2 X - 9 umeer nBa KopHA: X = -1 u X = 2. [Noaxoasmmii KopeHs - X = -1. O61acTh
OorpaHHYeHa CBEpXY Mapabolioi, CHU3Y - MPSMOM, cripaBa - MpsMoi X = 1, KpaiiHsist ieBast Touka - X = -1,
MTOATOMY

80




l ; |
: - 3 ) - -
50 (5-9-61 -0 [+t N
: 1 1 32 3
-1 -1

Ecnu obnacth umeet 601ee CI0XKHYIO CTPYKTYPY, €€ ciaeayeT pa3OuTh Ha MPOCThIE YaCTH .
[Tpumep 2
Boruncnuth 00beM jeTanM, KOTOpas HJIEHTHYHA Tely, MOJy4YeHHOMY BpalleHueM (Urypsl,
S P -
OTPaHUYCHHOMN JIMHUAMU y=2x-x , Y= 0 BOKpYT OCH Ox
Pemenue: Kak u B 3a1a4e Ha HaxXOKJICHUE IUIOLIA/IM, PeLlIeHHe HAYMHAETCH € YepTesKa IJI0CKOM
¢urypsr. To ecTp, Ha MIOCKOCTH AOY peobxommmo MOCTPOUTH (DUTYPY, OTPAHUUYEHHYIO JUHHUSIMHU

y=2x—x°

(. : :

Hckomas mrockast (pnrypa 3al0TpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W BpallaCTCd BOKPYI OCHU

o) 4 . B pe3yiibTaTe BpallCHUA IMOJIYYACTCA TaKasd HEMHOI'O HﬁHeBI/IHHaH Jerarmasa Tapejika, KoTopas
CUMMCTPUYHA OTHOCUTCIIbHO OCHU o4 .
O0beM Tej1a Bpam€HUusi MOKHO BBIYUC/IUTD 110 (])opMy.He:

&
v =n| 7 (x)dx

Breruncnum 00BemM Tena BpalleHus, UCIIONb3Ys JAHHYIO bopmyny:
2

3 ]
= ;?T_l'j'z(x).:fx =mfi2x— xH dx = :-T_[ (4x* — 4% + xNdx =
a 1]

i

3 5
= . 4i—x4+x_|§=ﬁ. 2—164-2—0 :16_;??-
3 5 3 5 15

V= 67 2 w335 28°

OTtBeT:
dopma npeacTaBJIeHNs Pe3yJbTAaTAa: BHIIOJIHEHHOE 33/1aHNe

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €Cid pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPAaBHIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CENATh MPABIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansitue Ne 38
«@Pu3nyecKue NPUJI0KeHUSA HHTEIPAJIOB»
Henab: HayunThcs NpUMEHATh HHTETPANIBI K pelIeHUI0 GU3NYECKUX 3a/1a4

Boinosinenue pa6orbl cnocodocTBYeT (GopmupoBanmiw: [1P64 OVIIL.03, TIIP67 OVII.0O3,
[1P614 OVII.03.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJIBHI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

1) Beruncnure macey ydactka crepskHs X1= 0 10 Xp=3 (M), €ciM ero JIMHeiHas IUIOTHOCTb 3aaeTcs
dopmyioit p(x) = x% + 1(xr/n).

2) JInst cocTaBieHus aaropuTMa MOUCKa ONpPEJeNuTe: CKOPOCTh IBUKEHUs Ha KOHBEHEpHOH JieHTe
v=v(t). Haiinem nyTp S, npoiiieHHbIN CONEP)KUMbBIM KOHBEHEPHOMN JIEHTHI 3a IPOMEXYTOK BPEMEHHU OT
t1=2 1o t,=7 MuH.

3) Teno OpomieHO BEPTUKATBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS 10 3aKOHY
vV =29.4 — 9.8t M/c. HaiiTit HanuGOJBIIYIO BBICOTY IMOABEMA.

IopsiioK BBINOJIHEHHsI PA0OThI:
. _ [tz
1) 3anmcath GopMyIly, KCTIOJIb3ys ONpeeseH bl uuTerpan S = | ‘. v(t)dt

2) BbruucnuTh onpeneneHHbIil HHTerpan

1. CxkopocTh ABMKEHHS Ha KOHBeWepHOU jeHte ¥ = (9t* — 8t) M/c. Haiitu myTh, npoiiieHHbII
COJIEP’KUMBIM KOHBEUEPHOU JIEHTHI 32 4-10 CEKYH/Y.

Pemenune:  cortacHo  yciosmio,  J ()= 9t* - 8t, ty =3,t; =4 (CrenosarensHo,
4 .
s = [, (9t? — 8t)dt = [3¢® — 4t?]} = 83 (w).

2. Beruucnute Maccy yyactka ctepxkHs X1= 0 10 Xo=1 (M), eciu ero JMHelHas JIOTHOCTh 3a/1aeTCs
dopmyioit p(x) = x% + 1(xr/n).

Pemrenne:

Cornacno opmyne, numeem:

m = //: (x) dx

I

1

. 3 (1 3 3
& ! 1 () 1
e ./ (-r_ L ] ) d"‘ a (’-‘_‘ T ‘r) ’“ - ? L L (T ¥ J) B §

0

Orser: 1,33 kr

3. Teno OpomIEHO C MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEPX CO CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublryto BEICOTY MOJbEMA Tea.
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Pemenwue: Teno qoCTUTHET HAUOOIBIIEH BBICOTHI IOIbEMA B TAKOW MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. ITo popmyse (1) vaxoaum h=78.4

(I)opMa NMpeaAcCTaBJdCHUA pe3yjbTaTa: BEIIIOJITHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO M AKKypaTHO BBIIIOJHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHY.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh MPABHIIbHBIX BBHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI
IIpakTuyeckoe 3ansiTue Ne 39

«BekTopbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinne MeK1y TOYKaAMM»

He.]'lb: Hay‘{I/ITBCﬂ BBIIIOJIHATH IleICTBI/I?[ C BCKTOpaMHu, HaXOAUTb paCCTOAHUC MCKY TOUKaMHU.

Boinosnenue padorsl cnocoocTByeT hopmupoBannio: [1P613 OVIL.O3.
MarepuanbHoe obecrneyeHue:
I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3ananne:

Pemnre 3anauu:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

—>

1. Janer aBe Touku: A(m;—n;0) U B(p;—n; 2).Pa3noxure BekTOp AB 1O BekTOopaM 0Oa3uca u

HAWIUTE €ro JJIMHY.
- - - - — — —

2. Jlaubl BekTopsl a=pPi— j+MKk u b=ni+ pk Haiigure KOOpAMHATHI BEKTOPA ¢ —ma—n b

— > o -
3. BeluncnuTe  cKamspHOe Mpom3BeneHHE BekTopoB(d—2b)-a, echm a:{— m; n; p} u

b={0;—p;n}.

- -

4. Tlpu KakOM 3HAYCHUH «x» BEKTOPHI a = {m;—n; X} ub= {— 2m; 2n; p} OyAyT KOJUIMHEApHBIMU?

5. B TexHonorm4eckoi KapTe 3ajaHa JIIEKTPUYECKas IeNb M3 MapauIeIbHO COETMHEHHBIX
3JIEMEHTOB:
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LI T T TR T S

Haiiute BekTOp ToKalHa BXOJEe DNIEKTPUUYECKOH LIEMH, eciiy TOKH HapajlebHbIX BETBEH MOKHO
3agaThk Bektopamu: [1(N;m;p),Jo(2;n;7),15(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Teo, Ha KOTOpOE AeHCTBYeT MOCTOsIHHAA cuna F = (2n; —3p; 5), mepeMemaercs 1o oTpesKy
npsMoii u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruncnute paboTy 3TOM CHUJIBL.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHUMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3a/IaHUS.

2. Ilomb3ysick KOHCIEKTaMH JICKIIUH, MOAOEpHTEe HYXHYI (OpPMYITy WJIA COOTBETCTBYIOIIEE
yCIIOBUE JIJISl pELICHHUs 33/1a4H.

3anaya Ne 1. Jlansl Touku A(—3;1; —1) U B (2; —4; 1).

Paznoxxute BeKTOp AB 1O BEKTOpaMm 0a3uca M HAWIUTE €ro JTHHY.
Pemennue.

1) AB = {2 - (-3);—4 —11—(-1)} = {5;-5;2} - KOOpAMHATEI BEKTOPA.
2) Pa3noxuM AB IO BeKTOpaM Gasmca:

AB =5i-5+2kK.

3) Anuny |AB| HaieM 1o ¢popMmyie:

al=x+y’+2°;
|
AB|=./5% + (=5)% + 2% =64 =/9.6 =3./6 .
3amaga Ne 2.
Jlanbl BeKTOpH @ = i—3 j+ K 1 b = 2i+ k .HaiiauTe KOOpaMHATI BEKTOPa ¢ = a— 2 b .PeweHne
a={-31}.

b={-201); 2b={ 402}.

c=a-2b={L-31— {402)={l- (4):-3-01-2)={5-3-1].

3amaua Ne 3

Berunciure ckansgpHoe npousseneHue (2 2+ B) : ;, ecIu g = {1;0;3} " Bz {2;—];1}.

Pemenue

84



1) Haiiném koopauHaTsl 2 a:
2a=1{206)

2). Haiiném koopauHaThl 2 a+b:
2a+b =206} + {2:-11} = {417
3). Haiiném ckanspHoe npou3BeeHue:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3agaua Ne 4.

N

2 1.3
[Tpu KakOM 3HAUCHHH «x» BEKTOPBI A = {4;—6; X} ub= {— > ; 2 ;3} OyayT KOJITUHEAPHBIMU?

Ycnosue KOJUIMHCAPHOCTH BEKTOPOB:

N N X1 . yl _ Z1
a ¥ b KOJUIMHEApHBI, €ClIi — = — = —,
X, Y, I,
[Tonyuum:
4 _-6_x
13 3
2 4
X
—8=—; x=-24.
3
OTtBeT: x=-24.

3amaua No5 B TexHomornueckoi kaprte 3ajaHa IeKTpUIecKas elb U3 MapajiyieIbHO COSTUHEHHBIX

JJIEMEHTOB:
CI—|> R £|> C i|> phl> a
U‘ é]ll é]IZ é}ls ::J]h [NJIS
o *

Haiiute BekTOp Toka [HAa BXOJe DIEKTPMUYECKOH IeNH, eClM TOKH MapajielbHbIX BeTBeil MOKHO
sanath Bektopamu: 11(1;2;3),12(2;1;7),13(3;1;1),14,(0;2;3),I5(4;2;1).
Pewrenue:

3anuchIiBaeM B BEKTOPHOI opme ypaBHeHHE mepBoro 3akoHa Kupxroda.

Tox Ha BXOAC LEIIN paBC€H CYMME TOKOB BCEX MapalJICIIBHBIX BCTBEH:

_=I_1 +I_2 +I_3 +I_4 +I_5
I= (1+243+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amaya Ne6
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Teno, Ha KOTOpOE NEUCTBYET MOCTOSHHAS CHIIA F= (4; —3; 5), mepemMenaeTcs Mo OTPE3Ky MPsIMOi
u3 Touku A (-5; 2; -1) B Ttouky B (1;3;2). Beruncnure paboTy 3TO# CHIIBL

Pemenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocmombayemcst popmyinoit W= F*AB=4*6-3*1+5*3=36

dopma npeacTaBjieHusi pe3yJabTaTa: BBHITIOJIHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIUCH U BHIYMCIICHUS.

Ouenka '"'Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HenmouerTa.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT TMOJYYUTh TMPABHIBHBIC PE3yJIbTAaThl U BBIBOJBI; B XOJE
MpOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbI M BEKTOPBI
IIpakTuyeckoe 3ansaTue Ne 40

«/lekapToBa cuCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PABHEHHS NMPSAMOM, OKPY:KHOCTH. Pemenne
3a1a4 HA PacmoJoKeHue NPAMBbIX HA IUVI0CKOCTID)

Heanb: HayunTbes pemars 3aaud Ha HAXOXKIACHUE YPAaBHEHHU MPSAMBIX U OKPYXHOCTEH, Ha
PacCIOJIOKEHUE IPSIMBIX Ha IIJIOCKOCTH.

BoinosHenue padotel cnocodcTByeT hopmupoBanmio: [1P613 OVII.03.
MarepuajibHoe o0ecnieyeHue:
NuauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIIbl, KOHCTIEKTHI JICKIIHIA.

3ananmne:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. Haiitu Touky nepecedeHus NpsMbIX: mx —py +n=0 U x—y—p = 0.

2. HaiinuTe OCTpBIN Yroy MeXy IPSMbIMH:

mx+ny—p=0Hunx—py—nm=0.

3. CocTaBbTe ypaBHeHHE NpsAMOM, mapaniensHoil npsmoit PX+Y—M=0 u npoxonsmeii yepes
TOYKY A(—n;1).

4. N3 touku A(m; —1) Ha mpsmyito NX+ Py+1=0 onymen nepmemaukynsp. CocraBbTe ero
YpaBHEHUE.

IMopsiiok BbINOJIHEHUS] PA0OTHI:
1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.
2. Tlonp3ysich KOHCIEKTaMHU JICKIIUWA, TOAOEpPUTE HYXHYIO (OpPMYTy HIHM COOTBETCTBYIOIIEE
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YCJIOBHUC IJId PCUICHUA 3ada4n

3amaua Ne 1
Haiitu Touky nepecedeHus MpsMbIX:

2x+3y-12=0u x-y-1=0.
Pemm cucremy:
{2X+3y—12 =0, {2(1+ y)+3y-12 =0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, (5y=10, |y=2,
x=1+Yy; x=1+y,; |x=3.

OtBer: Touka M (3; 2).

3amgauga Ne 2
OnpenenuTh yroja MeXay MPsIMbIMU, 3aJaHHBIMH YPaBHEHHSIMH:

2Xx—-3y+6=0u x+5y-2=0.

Pemienue
Haiinem yrnoBbie K03 GUIIUEHTHI ITHX TPSIMbIX:
2x—-3y +6=0; X+5y—-2=0
-3y =-2X—6, Sy=—X+2,
y—gx+6 y——1x+Z
37 5 5
2 1
kl = § . k2 = —g .
y , — Kk,
IloncraBum HaWJICHHBIC 3HAYCHUS k, 51 k, B bopmyny: g = ————.
1+k, -k,
1.2 13
gp=—2 2=t
1+(-2)-= =
5 3 15
tgp=-1 ¢ =135°.

[TonydeHHbI yronm Mexay NpsMbIMH - Tynod. CMEXHbII ¢ HUM, OyJIeT OCTpBIi, TO €ecThb
¢, =180° —135° = 45°,

3agaya Ne 3
1. CocraBbTe ypaBHeHHe TIpsAMOii, mapamtensHoit npamoit 9X +3Y —7=0 u npoxoxsmeit yepes
touky A(-2;6).

Pemenne

CocraBum ypaBHEHUE Iy4Ka IIPSAMBIX, MIPOXOASAIINX yepes TOYKY
A(-2;6).

y—6=k(x+2)

HaxonuMm yrinoBoit ko3¢ GUIMeHT J7aHHOW IpSIMOiA:

3y =-5X+1,
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y——§x+z'k __2
37 3"t 3

5 . . .
Tak kak npsiMble MapajIeabHbL, TO K, = — 3" YIIIOBOM KOA(PPHUIIMEHT UCKOMOH TPSMOH.

. 5
IloncraBuM HaleHHOE 3HaYeHHE K, = — 3 B YPaBHECHUE IIy4YKa MIPSIMBIX:

y—6=K(x+2);
rocJie npeodpa3oBaHus MOJIYUUM:

5x+3y -8=0.

3anaga Ne 4
U3 touku A(-3;5) Ha npsimyro X —2Y + 3=0 omymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pemenue

CocraBum yYpaBHEHHUE ITy4Ka IIPSIMBIX, IIPOXOSAIINX yepes TOYKY
A(-3;5).

y—=5=k(x+3).
Haiinem yrmnooii ko duument K, npsamoit X —2Yy +3=0;
—2y=—X-3
y= 1 X + E’
2 2
1
kl ZE.
1

YuuteiBas YCIOBHUEC MNEPICHAUKYISIPHOCTH MPSIMBIX. kl :_k_, HalgeM YpaBHCHHUC HCKOMOM

2
psAMOM

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otger: Y +2X+1=0.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:
Ouenka "oTau4HO'" CcTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HE0OXOIMMOM TOCEeI0BaTEIbHOCTH JEHCTBHUI; B OTBETE€ MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hegoyera.

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM

BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAOOTHI OBUIA JOTYIIEHBI OIITHOKHY.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
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IIpakTyeckoe 3ansaTHe Ne 41
«Pemenue 3a1a4 Ha NapaJL1eJILHOCTD M NEPIEHIUKYJISIPHOCTH PSIMOI M INIOCKOCTID)

Henb: HayunTthes pemaTth 3aauu Ha MapajljiesIbHOCTh MPSMOM U MJIOCKOCTH, UCIIOJIb3YS IPU3HAK
HapajyIeIbHOCTH MPSAMON U IJIOCKOCTH.

Bouinosinenue pa6orbl cnocodocTBYeT (opmupoBanuio: [IP61 OVIIL.03, TIP69 OVII.O3,
I1P612 OVII.03.

MarepuanbHoe obecnieyenune: VHauBuayanbHble 3aaHUs, CIPABOYHbIE MaTE€pPHAalbl, KOHCIIEKTHI
JIEKUUH.

3aganme:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YECTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3amagaNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeauns! orpezkoB KB u KC.

1). Kak pacnonosxens! npsimbic AD u MP?

2). Beruncnure anuny orpeska MP, ecinu ctopoHa KBajpaTa paBHa n CM.

3agaua Ne2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanne BC otcrout ot Hee Ha

o 9 DA +
p cMm. Haiigure PaCCTOAHUC OT TOUYKH IICPCCCUCHUA JHAI'OHAJICH OO0 IINIOCKOCTHU P, cClIn 5 == n.
m

3amaua Ne3
[Tnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cM, a AC,:C,C = m:n. Haiitu BC.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuTe, 4TO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiTe yclIOBHUE 3a/1auH, pacCyXkaas OT TOTO, UTO HY>KHO HaiiTu. BcmomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipn pemennn 3amay Ha STy TEMYy HMCIHOJIB3YETCs ONpEAETIeHUE MNapauieIbHbIX MPSIMOA H
MIJIOCKOCTH, MPU3HAK MapaJJIETbHOCTH MPSIMON U TIIOCKOCTH, a TAK)Ke BAIllM 3HAHUS U3 MNIAHUMETPHUH.

3anaga Nel
Touku A, B, Cu D ne nexar B onnoilt miiockoctu. K u M — cepenunst orpeskos BD u CD.
1) Wmerot nu oOmme Touku npsiMasi KM u m1ockocTh, B KOTOPO#t nexkar Touku A,B u C?
2) Beruucnute nepumerp TpeyroisHuka AKM, eciu paccTosiHuE MEXKIY KaKI0W mapod JTaHHBIX
TOYEK PaBHO § CM.
Jlano: o, Acoc, Beog,CE o,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst mu KM 1 ex
2) Hailtu Py




Pewenue:

1) Touka K sBisiercst cepenunoit orpe3ska BD, Touka M- cepennna otpe3ka CD. 3HauuT oTpe3ok
KM - cpennss nunus tpeyronbauka BCD.

[lo cBolicTBY cpeaHeil TMHUM TpeyrojbHHKa KM||BC, KM =%BC. CnenoBarenbHo, oTpe3ok KM
NapajuleieH IPsAMOH, JIeKalled B IUIOCKOCTH. [lo mpu3HaKky mapajuiesIbHOCTH NPSMOW M IUIOCKOCTH,
orpe30ok KM 1 n10cKoCTh napasuiesibHbl, T.€. HE IEPECEKAIOTCS.

2)Pyyr = AK + AM + KM

KM =BCKM =4 cm.

Paccmorpum Tpeyronpauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbie
PaBHOCTOPOHHUE TpPEYroJbHUKH, a oTpe3ku AM u AK- menuanbl ¥ BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haiinem stu otpesku:

AK= AM=+ACZ—-MC?

MC=4cMm.

AK= AM=+82 — 42 =,/64 — 16 = /48 = 4/3 cM

Py =4+43 +4V3 =448/3

3amgauga Ne 2

OcnoBanue AD Ttpanerun ABCD naxonurcs Ha miockoctr P, a ocHoBanne BC orcrouT oT Hee Ha

o~ 9] DA 7
5 cm. Haiioure pPacCToOAHNEC OT TOYKH MEPCCCUCHUA AUAroHaJICu 0 IJIOCKOCTHU P, €CJIn 5 = 7

&7 v Jano:

; \ ABCD — tpanenus,

— [ P4 _7 BB;=5cMm, BB1+ P
71 J N €8 3

| A ‘L e N Haiitu: paccrosnue ot M 110 ninockoctu P

Pemenue

1) U3 touxu M nposenem k miiockoctu P nepnennukynsip OM. CnenoBarenbHo, OM- paccTosiHue
oT M 1o miockocru P.

2) Paccmotpum AADMu ACBM

£BMC = #DMC KaK BEPTHKAJIIbHBIC

£CBM = £ADM KaK HakpecTiexalue npu napamuieiabHbix npsaMeix BC u AD u cexymeit BD.

DA DM AM
3naunt, AADM 1 ACBM MOJOOHBI H — = — = —,

co BEM CM
DA 7 DA DM _AM 7

¢cB 2 D BM (M 3

M _lopm=LpBpBM=2BD
BM 3 10 10

3) Paccmotpum ABB,D 1 AMOD

£D — obwni,£BB; D = +MOD = 90° = ABB,D ~AMOD
B5, _ BD

MO MD
BB, _ BD 10

MO  07BD 7
7

MO =—BD
10
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MO=-_-5=35cm.
10

OtBerT: 3,5 cm.
dopma npeacTaBieHusi pe3yJabTaTa: BBHIIIOJHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HEe0oOXOIMMOM MOCEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIUCH U BBIYUCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "y10BJIETBOPUTEJIbHO' CTaBUTCS, €CIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 42

«Pemenue 3a1a4 Ha IPUMeHeHHE TeopeM 0 TPEX NMepHeHTUKYIAPAX»

Hean: HayunTbesa UCnonb30BaTh NPU3HAK MEPIIEHIUKYIAPHOCTH IIPSAMOM U INIOCKOCTH, TEOPEMY O
Tpex MEPIEeHIUKYIIpax MIPU PELICHUH 3a4a4.

BoinoiHenue padorbl  cnocodcTByer ¢opmupoBanuio: [1P61 OVIL.03, TI1P69 OVIILO3,
I1P612_OVII.03, [TP613_OVII.03.

MatepuajbHoe obecnieyeHue:

I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anaga Nel

Touxu A u B nexxar B miockoctd o, M — Takasgs Todyka B HPOCTpPAHCTBE, i KoTopoil AM =
m,BM = nu opTroroHaipHas TMpOEKIUsS Ha IJIOCKOCTb oo OTpeska BM B Tpu paza Oosnbiie
OPTOTOHAJLHOM TMPOEKIMKU Ha ATy IUIOCKOCTh oTpe3ka AM . Halimute paccrosuue ot Touku M mo
IIJIOCKOCTH ¢ .

3anada Ne 2

Bricotra mpsmoyroisHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepunHbl C mpsiMoro  yria BoOcCTaBleH K  Iulockoctd — TpeyrosnbHuka ABC nepnenauxyssip CM,
npuyeM CM = m + n cM. Haligure paccrosinue oT Touku M 1o runorenysst AB.

3amaga Ne3

W3 ToukM Ha IUIOCKOCTH IIPOBEJEHBI JBE HaKJIOHHblE AnuHOW 12 m 15cm. Ilpoekuum »THx
HAaKJIOHHBIX OTHOCATCS Kak 2:3. HaliTu paccTossHME OT JAaHHOW TOYKH JO MJIOCKOCTH.

ITopsinok BbINOJHEHHS PadOTHI:
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1. BHUMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anumuTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite ycioBUe 3aauu, pacCy’kaas OT TOr0, YTO HYKHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pemeHnu 3amad Ha 3Ty TEMY HCIOIb3YETCS ONPEEICHUE MNEPIEHIUKYJISAPHBIX MPSMON U
IJIOCKOCTH, TPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOM U MIIOCKOCTH, TEOPEMBI O TPeX MEPHEHAUKYIApax, a
TaKKe BalllM 3HAHUS U3 INIAHUMETPUU

3anayva 1
N3 Touku mepecedyeHus auaroHaiei napamuwienorpamma ABCD mnposenen orpe3ok OM Tak, 4TO
MA = M(C, MB = MD. JlokaxwuTte, 4To oTpe3ok OM neprneHauKyIspeH IIOCKOCTH apajliesiorpaMmma.
Jano:

ABCD - napaJienorpaMm
/M ACNBD =0
D c MA = MC,MB = MD
W Hoka3zats: OM--(ABCD)

JlokazaTenbCcTBO

1) Paccmorpum Ttpeyrombuuku  AOM u COM. OM - oOmas cropona, MA = MC mno
ycaosuto, AO = OC no cBoicTBY uaroHaineil mapauienaorpamma. 3Ha4UT, TPEYTOJIbHUKU PAaBHBI 110 TPEM
cTtopoHam, T.e. AAOM = ACOM. CnenoBarensno, ZAOM = 2COM.

T. K. 3TH yIJIbI CMEXHBIE U PABHBIE, TO OHU PABHBI 10 90°, T.e. OM L AC.

2) Paccmotpum TpeyroapHukn BOM u DOM. OM - obmiast cropona, MB = MD mno ycnoBuio,
BO = 0D mno cBoiicTBy aMaroHajeil mnapamienorpamMma. 3HAYUT, TPEYroJbHUKU paBHBI 10 TpPEM
cTopoHaMm, T.e. ABOM = ADOM. CnenoBarensHo, ZBOM = 2DOM.

T. K. 9TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM LBD.
3) OM 1 AC.

OM 1 BD

} = OM 1 (ABCD ) no npu3Haky neprneHJUKYJIIPHOCTH MPSIMOU U MJIOCKOCTH.

3anaya 2

Croponsl TpeyroapHuka 10 cm, 17 cm u 21 cm. 13 BepimHbl 60bIIEr0 yIia 3TOr0 TPEYrojJbHUKA
IIPOBEJEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHHME OT €ro KOHIIOB 0
00JIbILIEH CTOPOHBI.

Jano:

¢ — AABC,AB =10 cm,BC = 17cm,AC = 21cMm
M BD-(ABC),BD = 15cm
=== : Haiitu pacctosiaue or B u D no AC

Pewenne
1) JonmonuutensHoe noctpoenue: nposeaem BM L AC.

3nauut, BM- paccrosnue ot B no AC.
DM — nHak/10HHadg

BM — npoekiysg HakaoHHOW ¢ = DM L AC = DM — paccrosnue ot D no AC.
BM 1 AC.
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2) Jns Toro, yToObl HaiiTh BbicoTy BM Ttpeyronpauka ABC, BbIUMCIMM CHayaja €ro IJIouajb,

ucrons3ys popmyny I'epona S, = \/p w—-a) @-b)-(p—c), p= a+b+c

2
10+17+21
=T=24CM

Sapc = [24 - (24— 10) - (24 — 17) - (24 — 21) = V24 - 14 -7 - 3 = 84cm?

1
3) 3anumem GopMyy Ul BEIYUCICHUS IUIOMAn S, = 5 ah

[Ipumenum 3Ty popMyiy K HaIlIEMy TPEYTOJbHUKY: S apc = %AC - BM.

Beipazum u3 stoit popmynst BM: BM = %

BM =22 =8cm

4) Paccmotpum TpeyronbHuk BDM- nipsimoyronssbii, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM? = BD? + BM?

DM? = 152 + 82 = 289

DM =+/289 =17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIEeHUKYJIsipa 10 cTopoHbl AC paBHbI 8 cM U 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJHOM OOBEME C COOJIOIEHUEM
HEOOXOMMOW TIOCIIEIOBATEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 HenoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YacTU TaKOB, YTO IO3BOJISIET IMOJYYUTh NPABWIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MpOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKY.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BHIIOJHEHA HE MOJHOCTHIO WIH 00bEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

IIpakTnyeckoe 3ansitue Ne 43
«Pemenne 3a1a4 Ha NapaNIeIbHOCTD IJIOCKOCTEN

Hean: Hayunutbest HCHOB30BaTh MPU3HAK MMAPATUIETBHOCTH TUIOCKOCTEN U CBOMCTBA MapalieIbHbIX
IJTOCKOCTEH MPH PEIICHUH 3a/1ad4.

BoinoiHenue padorbl  cnocodcTByer ¢opmupoBanmuio: [1P61 OVIL.03, TI1P69 OVIILO3,
I1P612_OVIIL.03, ITP613_OVIIL.03.

MarepuanbHoe o0ecrieyeHme:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YEeCTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

93



3amaua Ne 1

Mexny AByMs MapajjielbHBIMU IUIOCKOCTSIMHU 3aKJIOUEH OTPE30K, UIMHOM m +n cM. Haligute
MPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO MIIOCKOCTh, €CIIM PACCTOSTHUE MEXAY IJIOCKOCTSIMU PaBHO p CM.

3anaya Ne 2

[Inockoctu M u P mapaenshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TUIOCKOCTH P
HaKJIOHHbIE AC= m+ncM HUBD = m+n—3 cM. llpoexkuus HakmoHHO AC Ha OAHY M3 IJIOCKOCTEH
paBHa m cM. YeMy paBHa npoekius HakiIoHHOo BD?

3amaua Ne3

Mexay AByms nmapajuienbHbIMU TutockocTsiMu P uQ npoenenst otpeskun AC u BD (Touku A u B
JexaT B IJIOCKOCTH P), AC=m+n+p M, BD = m+n aAM , pazHocTh npoekiuit AC u BD na onny us
IJIOCKOCTEN paBHa m M . HailauTe NIuHBI 3TUX IPOEKIUI U pacCTOSTHUE MEXAY MIIOCKOCTIMHU.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. BHUMaTenbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEIalTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxaas OT TOTO, YTO HY>KHO HalWTu. BcmoMHuTe, Kakue
TEOpeMbI U (POPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemenun 3agad Ha 3Ty TEMYy HCIOJB3YETCS OMpENEICHUE MMapalIeNbHBIX IUIOCKOCTEH,
MPHU3HAK MMapajIeIbHOCTH IIOCKOCTEH, TEOPEMBI 0 TTapajUIeIbHBIX TUIOCKOCTSIX, & TAK)KE BaIllM 3HAHUS U3
TUTAHUMETPHUH

3amgauga Ne 1
Mexny OByMs MapaielbHBIMU TUIOCKOCTSIMHM 3aKIIO4eH OTpe3ok, miuHod 10 m. Haitaure
MIPOSKIIMH 3TOTO OTPEe3Ka Ha KAKIYIO IJIOCKOCTh, €CITH PACCTOSTHAE MEXTY TUIOCKOCTSIMH PAaBHO 8 M.
Hano:

| / A /
AN Haiitu npoexun AC

AN

Pemenue

1) Tak Kak TUIOCKOCTH TapaJlIebHBI, TO PACCTOSHHE MEXAY HUMHU - 3TO nepreHaukyasip AC.
[Toctpoum npoeknuto orpeska AB Ha miiockocTs . 910 otpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsMoyronabHBbIi.

ITo Teopeme ITucdaropa AB? = AC? + BC?

AC? = AB? — BC?

AC?=10? —82=100—64 =36

AC=6 cm.

Tak kKak MI0CKOCTH MapaiedbHbl, TO MPOSKIIMUA OTPE3Ka Ha ATH MIOCKOCTH OYAYT paBHEI.
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3anaya Ne 2

[Inockoctn M u P mapamensnsl. M3 Touek A u B miockoctu M mpoBelieHbl K TIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nakinonHoit AC Ha oHy U3 IUIOCKOCTEH paBHa 12 cM.
Uemy paBHa npoekiuys HakjioHHOH BD?

Jlano: M| PLAEM,BEM
M AC =37 cm,BD = 125 cM
/ A B / AE L P, BK 1P,CE=12cM
Haiitn: KD

- L_’ E h\—k D Pemenne }
1) Paccmorpum TpeyronbHuk ACE- NpsMOyrobHBIN.

ITo Teopeme IMTudaropa Ac? = AE? + CE?

AE?=AC?— CE?AE2 =377 — 122 = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum tpeyronbauk BKD- npsiMoyronbHbIil.

ITo Teopeme Iudaropa BD? = KD? 4 BK?

KD? = BD? — BK?AE=BK, kak paccTossHUSI MEX]y MapaJljIeIbHBIMU MIOCKOCTSMH.
KED? = 1257 — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortgert: npoekuus BD pasna 120 cwm.

3amaga Ne3

Mesxny nByms napauienbHbIMe m1ockoctssMu P uQ nposeaenst orpesku AC u BD (touku A u B
nexat B miockoctu P), AC=13 cm, BD=15 cMm, cymma npoekunit AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Halimute JUIMHBI 3TUX MPOEKUUNA U PACCTOSHUE MEXY TUIOCKOCTSIMH.

4 N7

Hano: Q| PLAEP,BEP
AC=13cm,BD = 15
AE1Q,BK 1 Q,CE+ DK =14cm

i = D//QK Haittu: CE, AE, DK

C

Pemenne

1) Paccmorpum TpeyronsHuK ACE- IpsMOYTOJIbHBIMH.

ITo Teopeme IMudaropa AC? = AE? + CE?

AE? = AC?—CE?

[lycTh CE = x, Torna DK=14-x.

AE? =169 —x*?

2) Paccmotpum tpeyronbauk BDK- npsMoyroiabHBI.

ITo Teopeme [Tucdaropa BD? = BK? + DK*?

BK? = BD? - DK?

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x*?
AE=BK, kak paccTosiHus MEXy NapayieIbHbIMU TIOCKOCTIMHU
3HauwT,
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169 — x2 =29 + 28x — x?

28x = 140

x=5

CE=5 cm, DK=14-5=9 cm

AE =+/169 — 25 =144 = 12 cm

OTBeT: pacCTOSIHUE MEXIY MIOCKOCTAMHU 12 ¢M, IPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4uHo'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIiCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka '"Xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JAOIMYIICHBI
2-3 Hemouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeJICHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CJIM padOTa BBHIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJIHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 44
«Pemenue 3a1a4 Ha IBYrpaHHbIE YIJIbD)

Heas: HayunTbes pemiath 3ajaud Ha NPUMEHEHUE MOHATUH yriia MEXIy IpSIMOM U MIOCKOCTHIO,
IBYIPAHHOI'O YIJIa, YIa MEXy IJIOCKOCTAMHU.

BoinosiHenue padorbl  crnocodcTByer GopmupoBanmio: I[1P61 OVIL.03, I1P69 OVII.03,
[1P612 OVII.03, I1P613_OVII.03.

MarepuajnbHoe o0ecnieyeHue:

NuauBuayanbHble 3a1aHNs, CIPABOYHBIE MaTepUAIIbl, KOHCTIEKTHI JICKIIHIA.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCcTBO OYKB B (paMUIIHH

pP- Mecs1 poxXACHUS

1) M3 Toukn A BHE IUIOCKOCTH MPOBEIECHBI K IIOCKOCTH MEPIEHIUKYISAP AB = n CM U HaKJIOHHBIE
AC u AM, obpa3yromiue ¢ MI0CKOCThIO YTIIbI 30°. Haiixure YToJ MEXAYy HaKJIOHHBIMU IpsiMoM. Halinure
CM.

2) KareTsl mpsIMOYroJbHOTO TPEYroJbHHKA PaBHBI n ¢cM U n +m cM. Onpenennure paccTosHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpasi IPOXOINT Yepe3 TUIIOTeHy3y i coctasmser yroa 30° ¢
IIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsiMoro aByrpaHHoro yria. AAj; u BBi- nepnenaukynsapsl K
pedpy, MpoBEJEHHBIE B Pa3HBIX T'PaHsX, MpuueM AB= m cM, AA, =n+m cM, BB, =n — 1 cMm. Hailigure
A1B1.
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IHopsioK BbINOJIHEHUS PA0OTHI

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclIOBHUE 3a/1aud, paccyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYIIBI TTOHATO0SATCS IPU PEIICHUH 3a1a4H.

4. Pemnre 3aa4y. 3anuiimTe OTBET.

[Ipu peuienun 3a7a4 Ha ATy TEMY UCIOJIb3YIOTCS ONPEICICHUS yriia MEXIY MPSMOH U MIIOCKOCTHIO,

ABYI'paHHOI'O yrijia, JIMHEHMHOTO yriia ABYIrpaHHOr'o yrija, a TakyKE Balllki 3HaHU U3 INIaHUMCETPUH.

3anayva 1
Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC=5 cMm. Uepes MeHbIIIYI0 CTOPOHY

0 .
IPOXOJHUT IUIOCKOCTh, COCTABISIIOIIAsl C IUIOCKOCTBIO TpeyrojibHUKa yron 45°. Haiinurte paccrosiHue

MEXK]1y TJIOCKOCTBIO U BEPIIMHOMN B.
B

i Jlano: AABC,AB =9 cu
BC=6cMAC=5mm
ASL D AC E a, @ = 45°
C

Haiitu: Paccrosaue ot B 10 o

Pemenne
1) JonomHuTEIHOE MOCTPOCHHE: POBEIEM BD | @ = BD — paccrosHue oT B 0 IUIOCKOCTH a.

EM 1 AC = DM 1 AC noTeopeMe 0 Tpex NepHeH HKYIAPAX.
3HauMT, £BMD — nuHefiHbIA yroa ABYTpaHHOro yria, ~BMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHayarna BBIUMCIINM IJIOMAAb TPEYroabHuKa 1o popmysne ['epona:

S,=Jp-@—-a)-(@-b)-p—0)

_ 94645

=10cm

Sigc =V10-1-4-5 = 104/2cM?

Susc =3 AC- BM=> BM = Z42¢

BM =212 = 4 Zem

3) Paccmorpum TpeyroasHUK BMD- npsMOyrosibHBIH 110 OCTPOSHUIO.
BD .

— = s5in£BMD

BM

BED = BMsinsBMD
BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4 cmM.

OtBerT: paccrosinre oT B 10 miiockoctu 4 cm.

3anava 2
Konuper otpeska MK nexar Ha rpaHax npsmoro asyrpaHHoro yrma. MMj; u KKi-

MepIeHIUKYIApEI K pedpy, npuueM MK=13 cm, MM1=12 cm, M1K;=3 cm. Haiinure KKj.

N HaHo: < aaf = 90°
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MM, 1la KK La
Haiitu: KK,

Pewenne

1) IlocTpouM JIMHEHHBINA yroy ABYrpaHHOro yria. J{ius 3toro uepes Touky M mpoBeneM OTpe3oK
M;E, napannensubiii u paBubid KKj.

KK, 1 a, cnefpoBarenbHo, M, E L a.

< MM, E — nuHeliHblil yTOI JBYTPaHHOTO YT/a,3Ha4nuT < MM, E = 90°.

2) PaccmoTtpum AMEK

ME- naknonnas k miaockoctd f, EMj — ee mpoekuus Ha 3Ty miockocts, EM; 1 EK( T.k. EM1K K —
MPSIMOYTOJIBHUK 110 1ocTpoeHuto). CrnenosarensHo, ME 1L EK ( o TeopeMe 0 TpeX MepreHIuKysipax) u
AMEK — npamMoyToIbHBIH.

[To Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? =132 — 32 = 169 — 9 = 160

ME = /160 = 44/10 cm

3) PaccmoTpuM AMM, K — npaMOyTonbHLI, T. K. < MM, E = 90°.

ITo Teopeme I[Tudaropa ME? = MM, % + M, E?

M,EZ = ME? — MM, 2

M,E? =160 — 144 = 16

ME=4 cm.

3naunt, KK1=4 cm.

OtBet: KK1=4 cm.

CDopMa NMpEeaACTABJCHUSA PE3yJabTaTa: BLIIIOJHCHHOC 3a/laHUC.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ouenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 HenoueTa.

Ouenka "y10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHITOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOU YacTH PaOOTHI HE TTO3BOJISAET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja
IIpakTuyeckoe 3anaTHe Ne 45
«PewieHne 3a1a4 HA NPU3MY»

Heanb: Hayunthes pemath 3aa4u ¢ IPU3MOit
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BoinoiHenue padotrbl cnocodcTByeT (opmupoBanuio: [1P610 OVILO3, IIP611 OVILO3,
[TP612 OVIL.03, ITP614 OVII.03.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI JIGKI_[I/II\/JI.

3ananmue:

1.0cHoBanue HpAMOM MPHU3MBI - TPEYrOJbHUK, CTOPOHBI KOTOPOro paBHbI 4 M, GokoBOe pedpo
pyu3Mbl paBHo 8 M. Haliure miiomaip noiHoM NOBEPXHOCTH IIPU3MBI.

2.0OcHOBaHME TIPSMON TPU3MBI — MAPAIIIETIOrPAMM CO CTOPOHAMH 4 CM B 6 CM | YTJIOM MEXKTy HUMH 60°.
Beicora npusmel 12 cM. Haiiti nosmHyro noBepXHOCTh B 00BEM.

MHOrorpaHHMKOM Ha3bIBACTCS TEJI0, OTPAHUYCHHOE IJIOCKUMH MHOTOyTroibHHKamMu. OOmue
CTOPOHBI CMEKHBIX MHOTOYT'OJIbHUKOB Ha3bIBAIOT pedpaMu MHOTOIrpaHHUKA. MHOTOYTrOJIbHUKH, KOTOPbHIS
OTPaHUYMBAIOT MHOTOTPAaHHUK, HA3BIBAIOTCS €ro rpaHsMu. [paHu MHOTOTpaHHUKA, CXOJSIIUECS B
OJTHOM TOYKe, 00pa3yl0T MHOTOTPAHHBINA Yroil; BEPIIMHBI TAKUX MHOTOTPAHHBIX YIJIOB HA3bIBAIOTCS
BepUIMHAMM MHOTrOTrpaHHuKa. [IpsMble, COCTUHSIONINE JIBE KaKWe-HUOYAb BEPIIWHBI, HE JIEKAIIUe Ha
OJIHOM TPaHU, HA3bIBAKOTCS AUATOHAJISIMH MHOTOTPaHHHUKA.

IIpu3ma — MHOTOTpaHHUK, JBE TpPaHU KOTOPOTO SBIISIIOTCS PAaBHBIMH MHOTOYTOJbHUKAMH,
JeXKAIIMMH B TApaJUICNIBHBIX IIJIOCKOCTSX, a OCTaJbHBIE T'PaHM — NapajljieiorpaMMaMH, HWMEHOIMMH
o0IIe CTOPOHBI C 3ITUMU MHOTOYTOJTbHIUKAMHU.

[Ipsimas mpu3ma Ha3bIBaeTCsl NPABUIIbHOI, €CTT €€ OCHOBAHUS — MPABUIIbHBIE MHOTOYTOJIbHUKH.

I[lnomaab0 MOJHONH MOBEPXHOCTH IMPU3MbI HA3BIBACTCA CyMMa IUIOMIAZCH BCeX ee TpaHeH, a
IUIOIA/IBI0 00KOBOI MOBEPXHOCTH IPU3MBI — CyMMa IIJIONIA/IeH ee OOKOBBIX IpaHei.

S,,,=2S,,+S

ocH box
IL1omans 00K0BOM MOBEPXHOCTH MPSIMON MPU3MBI paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

S6or< = P ’ h
O01béM npsiMoii MpU3MBbI PABEH NMPOU3BEACHHIO TUIOMIAIN OCHOBAHMS HA BBICOTY.
V=S,-h

IMopsinok BbINoOJIHEHUs padOTHI:

1) BbINOTHHUTH YEPTEK

2) 3ammcartb KpaTKO yCIIOBHE 3aa49n
3) Odopmuts perieHne 3a1a4u

3agauya 1: OcHoBaHue npsiMol Mpu3MbI - poMO ¢ BbicoToi 2 M. [Inomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 1M, a TUTONIA T TTOTHOM ITOBEPXHOCTH paBHa 128 av’. Haiizure BBICOTY IIPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOE pedpo bPasHuMIly MeXTy IUIOMAb0 MOTHOM TTOBEPXHOCTH
MPU3MBI U TUIOIIA/IbE0 OOKOBOM MTOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

TUTONIA/Ib OCHOBAHUS TTPU3MBI.
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L Sem2a > 2a~128-96=32 = a~16
| Swmdah=962 h=Zars o)
Omer: 1,5m. %
3agaua 2: OcHOBaHUE MPSIMON MPU3MBI - IPSIMOYTOJIbHBII TPEYTONbHUK, KaT€Thl KOTOPOT'O PaBHBI
5Mu 12 M, 6okoBoe pedpo mpu3mbl paBHo 10 M. HaiinuTe mutomanas NoaHOH MOBEPXHOCTH PU3MBL.

Pemrenue

4,

AC =57 +127 =13

Som = 28, pe F S.r!..-l',.!'.ﬂ' + Saa,qc' + S.J.-thc

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NnMpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCIEIOBATENBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUSA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MIIH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/ENaTh MPABUIBHBIX BBIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckoe 3ansitue Ne 46
«Pemenue 3a1a4 Ha NMPaAMUIY»
Hean: Hayunthes pemaTs 3a1a4u ¢ MUPAMUI0N
BoinoiHenue padotrbl cnocodcerByeT (opmupoBanuio: [1P610 OVILO3, IIP611 OVILO3,
I1P612_OVII.03, [TP614 OVII.03.

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.
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3amanmue:

1.Haiinure 0o0beM MpaBUIIBHOW YETHIPEXYTOIBLHON MUPAMHUJIBI, BRICOTA KOTOPOU 4 CM, a AUaroHajib
OCHOBaHUS 8 CM.

2. HaiiTu mONHYIO TMOBEPXHOCTH MPSAMOM MHpPaMUIbl, B OCHOBAaHHH, KOTOPOH JIEKHUT
paBHOOEIPEHHBIH TPEYTOJILHUK C OCHOBAaHHMEM 5 ¢M M OOKOBBIMH cTOpoHamMu 6 cMm. BokoBeie pebpa
nupamMusl 12 cm.

IImpamuaa — 5T0O MHOTOTPaHHUK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOrOyroJbHHUK - OCHOBAHHME MMHUPAMUJIBI, TPEYTOJILHUKN - OOKOBbIE TPaHM C 00IIeH BEPIIMHOM,
HAa3bIBAEMOW BEpPIIMHOM NupaMuabl. [lepneHIuKynsp, ONYIIEHHBIM W3 BEPIIMHBI NHpaMHUABI Ha €€
OCHOBAaHME, HA3bIBACTCS BbICOTOM MUPAMU/BI.

[Tnomaae MOMTHON MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox + Socn

V:lsocn'H

OO6beM mupamMuIbL:

Ilpasunvnaa nupamuoa

[Mupamuna Ha3bpIBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHWE — MPABUIBHBI MHOTOYTOJBHHK, a
OTPE30K, COSTUHSAIONINI BEPIINHY MTUPAMHJIBI C IIEHTPOM OCHOBAHUS, SBIISETCS €€ BHICOTOM.

Bce OokoBble pebpa mMmpaBWIIBHOW NUPaMUIbl pPaBHBI, a OOKOBbIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEAPEHHBIMU TPEYTOJILHUKAMU.

Bricota 00KOBOIl I'paHM NpPaBUIBHOW MUPAMUIbI, MPOBEACHHAS U3 €€ BEPIIMHBI, HA3bIBACTCS
anogemMoii.

IInomans 00KOBOW MOBEPXHOCTH NPABW/ILHONW NMUPAMHUAbI paBHA IOJIOBUHE IMPOU3BEACHUS
IepUMeTpa OCHOBAHMsSI Ha annoemy.

S 1 P. -/

Gox E ocH

IL1omane NOJIHON MOBEPXHOCTH NPABUJILHOM IUPAMU/bI:
1
Somn=9S,,+=P-I

noaH OCH 2

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) Odopmurts perieHue.

3anaya 1: CtopoHa OCHOBaHMS TPABWIILHOW YETHIPEXYrOJNLHOW MUpaMHabl paBHa 4 cM, a amnodema
o0pa3yeT C MII0CKOCTHI0 OCHOBAHUSI yToJl B 60°. Haifprre 1wiotmap mosHoi TIOBEPXHOCTH MHUPAMMUIBI
Pemenune:
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EH=%BC’=2

© LESH =90°—60°=30° > SE=2EF =4

1 2 a
S s :4-4-EAB+AB' =2-4-4+4% =48 (cM)

OrteeT: 48 cm?,

3agava 2: OcHoBaHHME TMPaMUIbI —pOMO, aroHam kotoporo paBHbl 30 cM 1 40 cM. BbicoThl GOKOBBIX
TpaHei, POBEACHHBIC M3 BEPIIMHBI IMTUPAMH/IBI, 00Pa3yIOT C BHICOTOM MMPAMUIBI YIIBI, PABHBIC 30°. Haiimre 0Gbem

MPAMUJIBL.
Peirenne:
AC= 40 o AH=HC =20

BD=30= BH=HD =15
AB=+20" 415 =25
HE=%BC=IZ,5

SE = 2HE = 25

SH:VSEZ—HEZ 3
5 .
="252 —2i =25-£
4 2
=11 V3

v .30.25.33 _ V3 '
o =3540-30.25 —5-_5000--2—=2500\/§ (&)

Oteet: 250043 o,

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €cliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YIbTaThl W BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja

Ipakruyeckoe 3ansitue Ne 47-48
«Pemenne 3a1a4 Ha BbIYNCJIeHHE 00bEMOB M MOBEPXHOCTEl MHOTOTPAHHUKOB)»
Hean: HayuuTthces pemaTe 3a/1a4u Ha BEIYHUCIEHHE 00bEMOB U MTOBEPXHOCTEH MHOTOTPAaHHUKOB.

BoinosiHenue pa6orbl cnocodcrByeT (opmupoBanuio: [1P610 OVIIL.03, TIP611 OVIIO3,
ITP612_OVIL.03, ITP613_OVIL.03, I[TP614 OVIIL.03.

MarepunanbHoe obecnieyeHue:
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I/IH,Z[I/IBI/I,Z[yaHLHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

1. Omnpenenure Bua W Haigute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoJsmiei yepes pedbpo Aill; u cepenuny pedbpa BBj, ecniu qnmuna pebpa kyda paBHa 8 cm.

2. Omnpenenute BUA W Haigure nepumerp ceueHus kyoa ABCJIA1B1Ci/l; miockocThio,
npoxojsmiei yepes Touku A, | u cepenuny pedpa CCy, ecnu qymmHa pedpa KyOa paBHa 4 cM.

3. Haiinure momaas moBEpXHOCTH pabodeit neTanu, n300paKeHHON Ha PUCYHKE (BCE IBYTpaHHBIC
YTJIBI IIPSIMBIE).

b

fad

[ S
-

oy

>

5.Tpebyercst yCTaHOBUTH pe3epByap UIsl BOABI €MKOCTBIO 15 M3 Ha tuomagake pasmepom 4,5 M X
3,75 m, cnyxaiei 1uist Hero AHOM. Halinure BbICOTY pe3epByapa.

IMopsinok BbINoJIHEHUs PadOTHI:

1) BbINOTHHUTH YEPTEK

2) 3ammcartb KpaTKO yCIIOBHE 3aa4n
3) Odopmuts perieHne 3aaaun

3agaua 1: [lan xy0 ABC/{A1B1Cy/[1. Jokaxure, 4To ceueHue kyba miockocthio 41C1K, rae Touka
K - cepenuna /[C - Tpanenus.
B, ¢,

A D
Pemenune:MK||A1C1, noromy uto (A/1C1) mapamtensha (AAC), a MK u A1Cy - nuHuH
nepecedeHust dTux rmockoctet. MK||A1Cy, AlM‘H' C1K, MK#A,C1, 3naunt MA;C1K - Tpanenus.
3amaua 2:

Han xy6 ABC/]A1B1C1/11. loxaxure, 9To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.
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Pemenune: (AA1B1)||(A11C), o A1B1||IC n A1B1=/IC. (AA1/11)||(BB1C1), T0 A/||B1C, 3Hauut

A1B1C/[ - mapannenorpamm.
3agaua 3:
Haiinure momaas moBEpXHOCTH paboydei neranu, n300pakeHHON Ha pUCYHKE (BCE IBYTpaHHbBIC

YTJIBI IIPSIMBIE).

Pemenne: [1no1maas NoBepXHOCTH 3alaHHOM J€TalIn -3TO IUIOIIA b MHOI'OIpaHHUKA, paBHA
Pa3HOCTH IJIOIIAAN IIOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuiesenunena ¢ peopamu 2, 4, 5 1 18yx

IJI0IA/IeH KBaJAPaTOB CO CTOPOHOM 1:

2+#4x5+2x2+54+2+2%4—-2+1+1=74

OTBeT: 74.

3anava 4:
Haiinure 06beM paboueit getanu, n300pakeHHOM Ha PUCYHKE (BCE ABYTPAHHBIE YTIIBI TIPSIMBIE).

i —
" g
== )

|
|
-
3 |
Jt

.

A < _
Pemenne: O6beM AaHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M PaBeH Pa3HOCTH 0OBEMOB

napajuienenumnesoB ¢ pebpamu 3,4,4u 1, 1, 1
V=V1-V2=3+«4x4—-1=1+1=47

OtBet: 47
3agaua 5:
Tpebyercst ycTaHOBUTH pe3epByap Uit BOJbI eMKocThio 10 M3 Ha mumomazake pasmepom 2,5 m x 1,75

M, ciyKaien st Hero 1HoM. Halimute BBICOTY pe3epByapa.
Pewmenne: IInomans nualS = 2,5 # 1,75 = 4,375ke. M. Tak kak V = § = h, 10
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(I)opMa NMpEeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM MOCIEN0BATEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTINYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TAaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHUKH M KPYyIJible Teja

IIpakTnyeckoe 3ansitue Ne 49
«Pemenue 3a1a4 Ha NUJIMHAP U KOHYC, Iap U cepy»

He.]'lb: CDOpMI/IpOBaTI) HaBbIKM PCIICHHUA 3ada4 Ha BBIYUCIICHHA PpPa3IMYHbIX 3J3JICMCHTOB TCII
BpalllICHUs, UX HOBCpXHOCTeﬁ 1 00BEMOB.

Boinosinenue padorsl cnocodcTByer QopmupoBanui: [IP610 OVIL.03, TIP611 OVII.03,
I1P612_OVII.03, [TP614 OVII.03.

MarepuanbHoe obecrneyeHue:

NuauBuayanbHble 3aaHNs], CIPABOYHbIE MaTepUabl, KOHCTIEKTHI JIEKIIHA.

3aganue:

1.06wem tmnmunapa 120 cM?, ero BeicoTa 3,6 oM. Haiitu paanyc UAIWHIpA.

2. Bricora xonyca 12cm, paauyc ocHoBaHus 10cM. KoHyc mepecedeH IIOCKOCTBIO TakK, YTO B
CEUEHUH NOTy4YuiIcs TpeyroiabHuK. Hailnure paccTosiHuE OT 3TOT0 CEUeHUs /10 OCH.

3.PaccTosiHMe OT LieHTpa m1apa 10 CEeKyllel MIOCKOCTH paBHO 8 M, a paJuyc CE€U4eHHs IIOCKOCTBIO
paBen 6 m. Haiigure paguyc mapa.

Huauuap — Teno, MOJydeHHOe TP BPANICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COAEpXalleld ero
CTOpPOHY.

Kpyrn Ha3pIBalOTCSA OCHOBAHMSIMHM IHJIMHIPA, a OTPE3KH, COCAWHSIONIMNE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIIUMH HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuIelIbHBI 1 00pa3yIoIIHe TaK)Ke PABHBI M MApAIICIIEHBI MEXKIY COOOM.

Ocb10 HWIMHAPA HAa3bIBACTCS MpsMas, MPOXOJIIas 4epe3 LEHTPHl OCHOBAHWMA, MapasuielbHas
00pa3yromuM.

bBokoBasi MoBepXHOCTh HHJMHAPA — 3TO IMOBEPXHOCTh, MOJTYYCHHAss OT BPAIECHUS CTOPOHBI
MPSIMOYTOJIBHHKA, ITApAJIICIIbHON OCH IMIIMHPA.

BbicoToii 1MIMHIpa HAa3BIBAETCS PACCTOSIHHME MEXAY OCHOBaHUSMHU IWIMHIpa. Pammycom
IWJIAH]IPA Ha3bIBACTCS PAIUYC €T0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPAMBIM, €CIH €ro o0pa3yrolue MepHeHAUKYISIPHBI MIOCKOCTIM
OCHOBAaHHII.
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S, = 27Rh;

6ok

[Tnomane 60KOBOI MOBEPXHOCTH:
[Inomane MoMHON MOBEPXHOCTH:
S, =Ss,.12S,,, =22RN+27R;

NnoaH

S =2aR(h+R)

NnoJaH

O06beM uIHHpA: V =7R%h,

Ceuenue yurunopa — purypa noaydeHHas B IEPECEUCHUH IIHINHIPA IOCKOCTHIO.

Ceuenue, MpoxoadIlee Yepe3 OCh UINHAPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPENICTaBIsieT co00i
NPSIMOYTOJIbHUK.

Ecnu cexymas miockocTs NepreHANKYIsIpHA K OCH IIIIMHAPA, TO CEUEHUE SBISETCS KPYTOM.

Konyc

PaccmoTpum OKpyKHOCTH ¢ HIeHTpoM B Touke O u npsimyto OP, nepneHIuKyIsipHyIO K IIOCKOCTH
3TOM OKPYXHOCTU. Kaxayr0 TOYKY OKPYXKHOCTH COECIMHUM C TO4Ykoi P orpeskom. IloBepXHOCTB,
o0Opa3oBaHHasi STUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOI, a CaMi OTPE3KU — 00pPa3yoIUMHU KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

Konunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHE KOHYyca, Touka P —
BepPIIMHA KOHYyca, 00pa3yrolie KOHUYECKON MMOBEPXHOCTH — 00pa3ymomue KoHyca. Bece obOpa3syromiue
KOHyca paBHbI apyr Apyry. Ilpsmas OP, mpoxopsinas udepe3 LIEHTP OCHOBaHHS M BEPIIMHY KOHYcCA,
Ha3bIBaeTCsl OChI0 KoHyca. OCh KOHyca MEpPIEeHIUKYJSpHA K IUIOCKOCTH ocHoBanus. Otpe3ok OP
HA3BIBAETCS BBICOTOM KOHYCA.

Ecnu cekymasi miockocTh MPOXOJIUT 4YEpPEe3 OChb KOHYCA, TO IOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEBbIM CeYEeHHEM.

[IpoBeném cexylyo MI0CKOCTh NEPIEHIUKYISIPHO K OCH KOHYyca. JTa IIOCKOCTh NEPECEKAETCs C
KOHYCOM IO KpYTy M pa30uBaeT KOHyc Ha naBe yacTu. OJHa W3 YacTel mpeAcTaBisieT coOOW KOHYC, a
Jpyras Ha3blBaeTcsl yce4éHHbIM KOHYcoM. (M300pa3ute yceu€HHbI KOHYC camocTosiTenbHo. [locTpoiiTe
00pa3ymoIIyto, BBICOTY.)

Cdepoii Ha3bIBaeTCS OBEPXHOCTh, COCTOAIIAS M3 BCEX TOUYEK IMPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pACCTOSHUM OT JaHHOW TOuYkH. JlaHHas TodYka Ha3bIBaeTCs WEHTPOM cdepbl, a JaHHOE
pacctosinue — paaumycoMm cgepbl. OTpe30K, COSTUHSAIONINK 1Be TOUKH Chepbl U MPOXOIAIIUN udepes3
LIEHTp, Ha3bIBAeTCS AMaMeTpoM. Teno, orpaHudYeHHOe CPepoil, Ha3bIBACTCS IIAPOM.

[lap MOXXHO HOJYyYUTh NMPH BpalllEHUU IOJYKpyra BOKpPYr Auamerpa. ['panHuneil mapa ciayxuT
chepa.

[Tnockocts, uMMeromas co cdepoil TOIBKO OJHY OOIIYI0 TOUYKY, Ha3bIBaeTCs KacaTebHOM
IVIOCKOCTBIO K cdepe. Paamyc cdeppl, mpoBen€HHBI B TOUKy KacaHusi chepbl W IUIOCKOCTH,
MEPIEeHIUKYISIPEH K KacaTeNbHON TNIOCKOCTH.

Ceuenue miapa, MpoxoJsliee 4epe3 IEHTP, Ha3bIBaeTCs OOJbIIMM KPYroM, HE MpPOXOsllee —
MaJibIM Kpyrom LleHTp GoNbIIOro Kpyra COBMANAeT ¢ IEHTPOM Ilapa, a MEeHTP Maloro Kpyra sSBIsSeTCs
OCHOBaHUEM MEPIEHANKYISApa, OMYIIEHHOIO U3 LIEHTPa [Iapa Ha IMII0OCKOCTh 3TOr0 Kpyra.

CeueHusi, paBHOOTCTOSIIIIUE OT LIEHTPA, PAaBHBHI.

Pajiuyc OKpYyXHOCTH, HOJY4EHHOH MpH nepeceyeHuu cdephl pagryca R MIockocThio, yaaneHHoi

D2 2
OT 1eHTpa chephl Ha d , PaBeH R™—d”

Ilopsinok BbINOJHEHHSI padOThHI:
1)BbINONHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4H

33[[8.‘-18.1.OCCBOCCCLIGHI/I€ OUuJinHApa — KBaJdpaT, IJiomaab KOTOPOro Q Haiigute miomans
OCHOBAHUS OUJIMHAPA.
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Pemenue:

Cropona kBajpara paBHa,/(Q. OHa paBHa nuameTpy ocHoBaHus. [loaTomy miomaab OCHOBaHUS

E(JG j _m
paBHa

2

4

nQ
OtBeT: Socﬂ.um‘ = T

3amaua 2. Beicora nmnmHapa 6cM, paamyc oOcHOBaHusA ScMm. Haiinure miomanp ceueHus,
MIPOBEACHHOTO MapauIeIbHO OCH IIJIMH/IPA HA PACCTOSHUM 4CM OT HEe.

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoOGeapennslit (OK =OM =R =5 cm),
tpeyroabHuK OEK — mpsiMmoyrosibHbIi.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

K- VOK? —~OE* =\/25-16 =/9 =3

KM =2EK =2x3=6,

Sces= 6X6 =36 M,

OtBeT: S¢ey = 36 cM>,

3anaua 4: [nomanps 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHUS PaBeH 6 M.
Haiinure paccrosiHue OT 11eHTpa OCHOBaHHMSI 10 00pa3yroliel KoHyca.

Pemenune:

Se.x =l =60n = vl =60

re6=1=2_10.
A
SO =AS* — 40* = 10° -6* =8
1 1
S = AG-O5S = —-6-8 =24
adso T o 2
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S, o =—;—0H-AS=SOH=24=$OH=%

C npyro¥ CTOpOHBI,

2
3agaua 5: [Inomwaau cedeHus mapa IIOCKOCThIO paBHa 1611 M” , a miomaab napauiesbHOro emy
CEYEHUsI, MPOXOIALIECT0 Yyepe3 IEeHTp 1mapa, paBHa 2511 M . Haiitu pacCTOSHUE MEXKIY TIOCKOCTAMH

CEUEHUH.

wl =16n=>r" w16, r=4
R =25 = R'=25, R=5m.

h=JR 1P =V25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiaeHust pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurepuu ouenkmu:

Ouenka "oTJMYHO' CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYLIEHBI
2-3 HenoueTa.

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka "Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKHU ¥ KPYTJble Teja
MpakTuyeckoe 3ansiTue Ne 50-51
«Pemenne 3a1a4 Ha BbIYHCIIEHHE 00HEMOB U OBEPXHOCTEH KPYIJIbIX TeJD»

He.]'Ib: Hay‘{I/ITBCH pemaTth 3aJa4 BbIYHUCICHUC 00BEMOB U HOBerHOCTeﬁ KPYTJBIX TCJ

BbinosiHenue padothl cnocoberByeT (opmupoBanuio: [1P610 OVIL.O3, IIP611 OVIIO3,
[TP612 OVIL.03, ITP613 OVII.03, [1P614 OVYII.03.

MarepunanbHoe obecniedeHue:

I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPaBOYHBIC MaTC€pUalibl, KOHCIICKTBI HeKHI/Iﬁ.

3aganue:

1.Heo0xoqumMo mo 4epre:ky M3roToBMTh KOHyc. J[ns pacuera HeoOXOIMMOro MaTepuaina Ha
W3rOTOBJICHHE HAWJUTE MOJHYI0 IOBEPXHOCTh KOHYyCa, €CliM 00pa3yrolas HakJIOHEHa K IUIOCKOCTH
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OCHOBAHMA MO YIIIOM 30%u paBHa 12 cM. A paguyc OCHOBaHHUS 8 CM.
2.Heo0x0oqmMo MO 4YepTe:Ky H3roTOBUTH INap, o00bEM KoToporo 12511 M. Hns pacuera
HE00X0IMMOT0 MaTepHalia HaifieTe TIoMaab CQephl.

uauuap

. . S, = 27Rh;
[Inomans 60KOBOM MOBEPXHOCTH: ~ 00K

[nomaaes mMoIHOM MOBEPXHOCTH:
Somn = Ssor +2S,,, = 27Rh + 27R;

noaH

S =2R(h+R)

noan

O6beM mptuHapa: vV = R*h.

Ceuenue yurunopa — purypa noiaydeHHas B IEPECEUCHNUH IIHITMH/IPA IIOCKOCTHIO.

Ceuenue, npoxoJsinee Yepe3 OCh IIINHAPA, HA3bIBACTCS 0Ce8biM CeueHueM M TIPEICTABIAET COO0H
MPSIMOYTOJIBHHUK.

Ecimu CCKylIasd IMIOCKOCTD MEPIICHAUKYJIApHA K OCH HUJIWHAPA, TO CCUCHUC ABJIACTCA KPYTOM.

IMnomans 60KOBOI MOBEPXHOCTH KOHYCA paBHA MPOM3BEICHUIO TOJOBUHBI UIMHBI OKPY)KHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Sso = 7t

I[nomans MOJMHOH TMOBEPXHOCTH KOHYCa paBHA CyMME IUIOMAAA OOKOBOW IOBEPXHOCTH W
TUTOIIA OCHOBAHMSL.

S,,,,=(+r)

IMnomans 6G0KOBOI MOBEPXHOCTH YCEUEHHOI0 KOHYCA PaBHA IMPOU3BEICHUIO TIOJIYCYMMBI JUIMH
OCHOBaHMI Ha 00Pa3yIONIYIO.

O0BEM KOHYCa paBeH OJHOM TPETH MPOU3BEICHHS IO 1 OCHOBAHUS Ha BBICOTY.

V =#8,,-h="1arh

y S e = 47R?
ILtomaas moBepxHocTu cepbl paBHa yIeTBEPEHHOM IUIOMIAAN OOIBIIOrO Kpyra: — < .
4
Vmapa =5 7ZR3
3

Oo0bem mapa:

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBITIONTHUTE YepTex
2)3amnucarh KpaTKo YCIOBHE 3aa4H

3agaua 1: HeoO0xonmMo mo 4epTe:ky HM3roTOBUTH KOHYC, IUIOMIAb OOKOBOI MOBEPXHOCTH
KoToporo paBHa 60 e a paauyc ocHOBaHMA paBeH 6 M. [ M3roTOBIEHHSI KOHYCAaHEOOXOIUMO HAMTH
paccTosHUE OT IIEHTPa OCHOBAHUS JI0 00pa3yrolieil KoHyca.

Pemenue:

Seox =arf =600 => pl =60

r=6:>f=ﬁq=10.
p

SO =VAS* — A0 =J10° -6 =8

-Sm=-;--AO-OS=-L6-8=24



) S, = ~OH - AS =50H =24 = OH = 22
C Ipyroit CTOpOHBI, 2 5

3agaua 2:Heo0xoaummMo 1no 4epTexKy HM3rOTOBUTH KOHYC. PaccTosHuME OT LIEHTpa OCHOBaHUS
KOHYyCa 10 CepeIuHbI 00pasylomiell paBHO 4 CM, a yroj HakjiIoHa oOpa3yromied KOHyca K IUIOCKOCTH
ocHoBanms pasen 60°. [ H3rOTOBICHHS KOHYCA HAMINTE [UIOMIAIh OCEBOTO CCUCHNMS KOHYCA.
g

1. | 1. B

Sw =2 AS - AB- §in60°=—-8.8: Y1683 ()
B T T o
- Oteer: 1643 o,

3apava 3: IInomans chepsl paBaa 100 M°. Paccrostaue ot LIEHTpa cepbl 10 CEKyLIeH MIOCKOCTH
paBHo 4 M. Haiinure pannyc ceueHus.

Pemenmne:

S =4nR? =100m = &* =25=R=5

AD=VBD* - 4B =5 47 =3 ()
Oreer; 3 m,

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH U BBEIYMCIIEHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
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2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnyeckoe 3ansiTue Ne 52

«Acnoab30BaHue KOMGI/IHaIII/Iﬁ MHOI'OI'PAaHHMKOB U T€J BpalllcHUS B IIPAKTUKO-
OPHCHTHUPOBOYHBLIX 3a/Ja4YaXx>»

HeJIBZ Hay‘lI/ITBCSI peuiaTth 3aaa41 Ha KOM6I/IHaI_II/II-O TCOMCTPHUUCCKUX TCII

BoinosiHenue padorsl cnocodcTByeT GopmupoBanmni: [IP610 OVIL.03, IIP611 OVIIL.03,
I1P612_OVIIL.03, [TP613_OVII.03, [TP614 OVII.03.

MaTtepuajbHOe o0ecneyeHue:

I/IH[[I/IBI/IZIyaJILHI)IC 3alaHuA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTLL J'IGKLIHﬁ.

3aganue:

1. JIns M3roTOBIICHHSI JETAIH TI0 YePTEXKY, B KOTOPOM B LIWJIMHJP HAKIOHHO BIHMCAaH KBaJpaT Tak,
YTO BCC €TI0 BeleI/IHI)I JIC)KAaT Ha Opr)KHOCT?IX OCHOBaAHUA HCO6XOIII/IMO HafITH CTOpOHy KBaI[paTa, c€ClInu
BBICOTA [IWJIMHJPA paBHA 2CM, a PaJNyC OCHOBAHHS PaBCH 7CM.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3anava. [l M3rOTOBJIEHMS JETAJM IO YEpPTEXKY, B KOTOPOM B LMJIMHIP BIMCAHA IpPAaBHJIbHAS
HIECTUYTOJIbHAS IPU3Ma HEOOX0IMMO HAlTH OTHOLIEHUs1 00beMa IPU3MbI K 00beMY IIHITUH/IPA.

Pemmenune:

\M SOCH. X h - SOCH
Vtﬂlﬂ. - 7Z'R2 Xh B 7Z'R2

ag — R
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_3R%3

SO(;H.
2
VnpusM_st\/§ T _3\/5
v, 2 R 2x
Vo 33
N

OtBeT: yur =
dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:
Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO W aKKypaTHO BBIIOJIHEHBI BCE

3aI¥CH M BBIYHUCIICHUS.
Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI

2-3 Henmoyera.
OueHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIINIOJIHEHHONW YacTH TAaKOB, YTO IO3BOJISICT IMOJYYHTh MPABUJIbHBIC PE3yJIbTaThl U BBIBOJBI, B XOJC

MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM

BBIIIOJIHEHHOM YacTH pa6OTBI HC MO3BOJIACT CACIIATh IMPABUJIBHBIX BBIBOAOB.

Paznen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DsieMeHTbI KOMOMHATOPUKH
IIpakTnyeckoe 3ansitue Ne 53
«Pemenue KOMOMHATOPHBIX 3a71a4. PasMenieHus, cO4eTAHUSA U NEPECTAHOBKHN»

Henab: Hayuutbest oTanM4aTh coueTaHusi OT pa3MELIeHUH, MPUMEHATh (HOPMYIIbI AJi BBIYUCICHUS
BCeX BBIOOPOK 0€3 MOBTOPEHHIA.

BoinosiHenue padotsl cnocodcTByeT (hopmupoBanmio: [1IP68 OVIIL.03.
MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
1. Cranok ocHameH 10 mHaukatopamu, CKOJIBKO BapHaHTOB OJHOBPEMEHHOTO 3aropaHus Tpex

WH/INKATOPOB.

2. U3 Opuranel pabounx 12 yenoBek, HEOOXOAUMO BBIOpaTh 3 yenoBeKa JUIsl pabOThl Ha CTaHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIIOCOOOB TaKOT0 BBIOOpA.

3. B mexe umeercs 8§ cTaHKOB IS pa3nuvIHONA 00paboTku neraneil. CKOIbKO CIOCOO0B MMEETCS
JUIsL PACCTAaHOBKHM pab04YMX HA CTAHKH B Pa3HOM MopsaKe?

IMopsinok BbINoJIHEHUs PAdOTHI

1. Onpenenute BUj BHIOOPKH O€3 MOBTOPEHHUS.
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2. Bribepere cOOTBETCTBYIONTYIO (HOPMYITY ISl BBIYMCICHHS BOZMOKHBIX KOMOMHAITUHA.
3. IlpomsBeanTe BBIYHMCICHUS, UCTIONB3YS MOHATHE (aKTOpHaa.

1.MuaukaTopbl Ha MyabTE 3arOPAIOTCs MMOCIEI0BATEILHBIM HA0OPOM YETHIPEX Pa3HBIX JIAMIIOUEK,
MPOHYMEPOBaHHBIMU THppamu. TpedyeTcs ONpeneauTh YUCIO BO3MOXHBIX BApUAHTOB 3aropaHus
JaMIIOYeK.

Pemenue.

Bo3moxnbix mudp (Hymepamus jammnodek) Bceronpecsth(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas
KOMOMHAIMS OTJIMYAeTCsl OT APYro KoMmOWHAnuu XoTs Obl omgHou nmdpoii(1,4,5,7 #2,4,5,7),1mu60
nmopsiikoM  Habopa oauHakoBbIX 1udp(1,4,5,7#4,5,7,1),mo3ToMy uIsi ToACUYETAa YHCIIa BO3MOMKHBIX

KOMOHMHAIIMIA UCTIONIb3YeM (OPMYITy YUCIIa Pa3MEIICHHH.
n!

dopmyia pa3MelIeHnii uMeeT BUI: AN = p— B namem cnywae n = 4, m = 10.
W g4 _ 100 _10!_10987654321 . o o o _
[TpousBonum pacuér A7y = G0l P 10-9-8-7 = 5040
2.CKOJBKO CYIIECTBYET CIIOCOOOB BhIOOpa TPEX pabouux U3 AECATH Ui POBEACHUS padoT?

Pemenue.
B nannowm ciydae mpu BeIOOpE AJI HAC BaXKEH TOJBKO COCTaB IO TPH YeJIOBEKa, MOPSIOK BbIOOpa
PO HE WTpacT, MO3TOMY B OTJIMYME OT IEPBOTO MPUMEpA YUCIIO CIOCOOOB MOACYUTAEM 10 (hopmyrie

COUYETaHUH.

dopmyia coueranuii umeet BUa6Cy' = #lm)' B namewm ciygae n=10, m=3.
=120.

10! _10!_7!'8:9-10
31(10-3)! 317! 3217

3.CKOJIBKO Pa3IMYHBbIX YETHIPEX3HAYHBIX YUCEN MOXXHO cocTaBuUTh W3 nudpl,2,3.4 9 uudpsl He
MIOBTOPSIIOTCS)?

Pewenue.

[To ycioBHIO AaHO MHOXKECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojOXUTh B
onpeAenEéHHOM MopsAIKe. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX DJIEMEHTOB.

®dopmyna nepecTaHOBOK U3 I —3JIeMEHTOB uMeeT Bud: P, = n! B Hammewm cnyuae n =4.

[TpousBeném pacuér: P, =4!=4-3 -2 - 1=24.

[pousBomum pacuét:C3, =

dopma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TMOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO U aKKypaTHO BBIMIOJTHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NMpaBUJIbHBIE pPE3YyJibTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENIATh MPABMIIBHBIX BHIBOJIOB.

Tema 5.2 Dy1eMeHTBI TEOPUU BEPOSTHOCTEH U MATEMATHYECKON CTATUCTUKHU
IIpakTuyeckoe 3ansaTue Ne 54

«Kuaccuueckoe onpeaesieHrue BEPpOSITHOCTH, CBOMCTBA BEPOATHOCTEM, TeopeMa 0 cymMme
BEPOATHOCTEI)
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Heab: Hayuntbcsi HaXOAWTh BEPOSTHOCTU COOBITHI, HMCIONB3Ysl KIACCHUECKOE OIpeiesieHue
BEPOSITHOCTH

BoinosaHenue padotsl cnocodcTByeT hopmupoBanuio: [1P67 OVIIL.03, ITP68 OVII.03.
3aganue:

1.

JIist IpOBEpKM KayecTBO M3TOTOBJICHHBIX JeTalied ux npoHymepoBaiu oT 1 mo 10. Haymauy

BbIOpaHa etasb. KakoBa BEpOATHOCTh TOTO, YTO 3TO OHA UMEET IPOCTOIl HOMep?

2. Jlnga mpoBepKM KauecTBa M3rOTOBIEHHBIX Jeranedl npuroroBwin 300 mr. Yemy paBHa
BEPOSITHOCTb TOT'0, YTO HAyraJ B3sTas JAeTallb AJIs IPOBEPKU OyleT UMETh HOMEp, KpaTHbIH 57?

3. IonOpackIBatOTCs JABa UTPAJIBHBIX KYOHKa, MTOJCYUTHIBAETCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uto BeposiTHEE- MOJTYUYUTHh B CyMMeE 7UiIn8?

IMopsiiok BbINOJIHEHHUSI PA0OTHI

1.
2.
3.

4.

1.

Omnpenenure coObITHEA, BEPOATHOCTH KOTOPOTO HYKHO BBIUHCIIHTD.
[Tpocunraiite oo6mee yruciao(N) BO3MOKHBIX UCXOIOB.
[TpocuuTaiite unciio ucxoaos(M), OIArONPUATCTBYIONIMX HACTYIJICHUIO COOBITUS A.

o o m
Hcnonp3yiiTe OpMyITy Ul BEIYUCIIEHHS BEPOSITHOCTH ONPeIeIEHHOT0 coObIThs. P(A) = p

Ha ckmage 10 onMHaKOBBIX MO pa3Mepy U Becy JeTalied, U3 KOTOPBIX OOIMHKOBAaHHBIX U 4

oObIuHBIX. BeIOMpaeTcst oqHa jgerans. KakoBa BEpOSTHOCTH TOTO, YTO W3BIICUEHHAS JIETAIb OKAXKETCS
OLIMHKOBAHHOI?
Pemrenue.

1.
2.
3.

4.

CoOniTre A-«3BneuéHHas aeTallb OKa3ajlach OLMHKOBAHHOM.
yucyo n=10
quciio m=6

6

P(A)=%=——0,6

10

2.Bce neranu, oToOpaHHbIE AJIS MPOBEPKHM KauecTBa, MpoHyMepoBaHbl 0Tl 10 30 u momemieHsl B
amuk. M3Bnekaercs ogHa netans. KakoBa BEpOSTHOCTH TOrO, YTO YMCIO Ha B3STOW JAETaIM OKaXeTCs
KpaTHbIM 57

Pemenne.

> owndpe

3.

CoObiTue A-«Ha B3sTOI neTanu yiciao KpaTHoe S5».
gucso N=30
yrcao m=6(uucna 5,10,15,20,25,30)

P(A)="=2=02
N3 OykB cioBa Jugpgpepenyuan Hayraa BeiOuUpaercs oaHa OykBa. KakoBa BepOSATHOCTH TOTO,

4yTO 3Ta OyKkBa OyneT: a) riacHoi, 6) cormacHoii, B) OykB CoObitue A-«Ha B3sTON KapTodke yucio .
KpaTHoOE 5».
Pemenne.

Noo ~ wbdPE

CobbiTe A-«Hayraz BeiOpanHas OykBa OyAeT TIacHOM».
qyucsao N=12(-aucmo OyKB B cI0BE)
qrciao M=5(0yKBHI :u,e,e,u,a )
P(A) =2=2~0417
n 12
qrcii0 M=7(0yKkBbI :0,¢, P, p,H,y,1 )
Cob6niTue B-«Hayran BeiOpanHast OykBa OyAeT COTTIacCHON».
qyucso N=12(-uncio OyKB B CIIOBE)
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8. P(B) = Z=_~ 0,583
9. Cobpitne C-«Hayran BeiOpanHast OykBa OyaeT OyKBOM u».

10. yuco N=12(-uyrciao OyKB B CIIOBE)
11. yucino M=0(Takoii OYKBBI HET B JAHHOM CJIOBE)

2. PA)=Z====0.

12
dopma npeacTaBIeHUs pe3yJIbTaTa: BHIIOJHCHHOE 33 JaHNe

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JICHCTBUI; B OTBETE MPAaBUILHO W aKKypaTHO BBIIOJHEHBI BCE
3alMCH U BBEIYHCIICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

OueHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET CCNIATh MPABMIIBHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU
Tema 6.1. OCHOBBI TEOPUM MHOKECTB
IIpakTnyeckoe 3ansitue Ne 55

«IIpeacraBiienne J1aHHBIX. 321a4YH MATEMATHYECKON CTATHCTHKI

Heab: HayunTbcs HaXOAWTHh BEPOSTHOCTU COOBITHH, HCHONB3YS KIACCHYECKOE OMpeeTeHre
BEpPOSITHOCTH

BoinosiHenue padorsl ciocodcTByeT (hopmupoBanuto: [1P67 OVIIL.03, [TP68 OVII.03.
MatepuanbHoe o0ecniedeHue: VHIUBUyaTbHbIE 33/1aHUS, KOHCIIEKTHI JICKIUH.

3aganue:
1. ITocTponTh NOJUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT IO PACIPEAEICHUIO BEIOOPKH U3 OTOOpPaHHBIX
JeTaneu sl IpOBEPKH KayecTBa:

xi | 2| 4 | 7] 8 | 9 | 12
2

|2p2|p2|p2|p3|3p3

2. IToctpoiiTe rucTOrpaMMbl 4aCTOT M OTHOCUTEBHBIX YACTOT IO paclpeesIeHUI0 BEIOOPKU U3
OTOOpaHHBIX JIeTajel JIsl MPOBEPKH KauecTBa:

No Untepsan, Cymma gacTor
BapUaHT MHTEPBAIa,
unrepsana | X — Xjq |
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1 3—5 p1
2 5-7 2P
3 7-9 3ps
4 9-11 p;
5 1113 2p;
6 1315 3p;
7 15-17 pP1+p2

3. Jlns TeHepaibHOM COBOKYITHOCTH, 33JaHHON PaCIpeIeICHHEM:

Haiigute reHepanbHyIO CpellHION, TeHEPaIbHYIO TUCIEPCUI0, TEHEPAIIbHOE CTaHJapPTHOE OTKIOHEHUE,
MOJly, MEIUaHy U pa3Max.
4.113 reHepabHON COBOKYITHOCTH CJIeJIaHa BRIOOPKA, 3aJJaHHAsT PACIIpeaCTICHHEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
2

ni| P2 |2pz| p1 | P, | Ps | 2p3 |pz+p3

HaiiTi BBIOOpOUHYIO CpeHIO0 BHIOOPOYHBIE AUCIIEPCHIO U CTaHIapTHOE OTKIoHeHue. O0parure
BHUMaHHE: P1 = 4yuciy OykB B Bamem mmenu;p,= uunciy OykB B Bameit hamunmu;ps= unciny OyKB B
nMeHu Bamero otua.

Kparkue Teopernueckue cBeleHHs1 B IIOJHOM 00BbEME UMEIOTCS B JIEKIUH.

IMopsinok BbINOJIHEHUS PadOTHI:

1 IIpounTaB ycnoBue NnpeioKeHHON 3aJauu, 10 KOHCIEKTY JIEKIIUU HallIUTe COOTBETCTBYIOIINE
(bopMyIBI.

2.IlpuMeHuTE NEKIMOHHBIN TEOPETHUECKUI MaTepuas JUIsl peleHHs KaXKa0H 3a/1auH.

3 B cirydae HEOOXOJMMOCTH MPECTABUTH TEOMETPHUYECKYIO HHTEPIPETAIHIO YHCIOBBIX XapaKTEePUCTHK.
BBIOOPKH.

1. 3agano pacnpeneneHue 4acToT BEIOOPKH M3 OTOOpaHHBIX JIeTalel /i POBEPKU KayecTBa!

xi| 2|6 |12]15
nn| 310 7|5

CocTaBuUTh pacnpeenieHe OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+ 5= 25.

. n;
Haiinem oTHOCHTENbHBIE YaCTOTHI IO opMyie W, = —- !
n

w, :1:0,12; W, :£20,40;W3 :l:0,28;w4 :2:0,20.
25 25 25 25
CrnenmoBarensHO,
x| 2 6 | 12 | 15

|
w; | 0,12 | 0,40 | 0,28 | 0,20
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KonTposs: 0,12+0,40+0,28+0,20=1.

2.. Ilo pe3ynpTaram npumepa 1 TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTENILHBIX YacTOT.

Pemenne. OT0Opa3sHMB Ha IUIOCKOCTH TOYKHU ¢ KoopauHaTamu (X;,N;) M COEAUHUB UX OTPE3KAMHU,
MTOJTYYMM TIOJIMTOH YacTOT:

N

AHAJIOTMYHO ITOCTPOUM IOJIUTOH I10 TOYKaM (X;,W,) :

Wi
0,40 »
0,28
0,20
0,12 @
2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOMIEMY CTATUCTUYCCKOMY PACIIPCACICHUIO:

WNHuTtepBan Cymma yacToT
Ne unTepBana JUTMHOU BAPUAHT

h=5 N;
1 5—-10 4
2 10— 15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30—-35 10
7 35-40 4

Pemenue. [Ipexxne Bcero, onpeaenum 00beM BEIOOPKH:
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n=4+6+16+36+ 24+ 10+ 4 = 100.
I1o n3BeCTHBIM CyMMaM 4acCTOT BAPUAHT PACCYUTAEM IUIOTHOCTD YACTOTHI I10 MHTEPBaIaM:

No [1oTHOCTE 4YacTOTHI No Il1oTHOCTE YacTOTHI
WHTEpBajia T]—' WHTEpBajia T]—'
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um nomy4eHHbI pe3ynbTar:

>3

P N W b OO N
’
T

4. Haitnute cTaTUCTUYECKHE OLIEHKH TeHEPaTbHON COBOKYITHOCTH, 33JJAaHHOM CJIEIYIOITUM
BapUALMOHHBIM PSAIOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N =8+9+10+3=30.
Haiinem renepaibHyt0 CpeIHIOO:
o 8-2+9-4+10-5+3-6
X r = =
30
J7ist BEIYMCTICHHS TeHEPATBHOM IUCTIEPCHH UCTIONB3YeM GOPMYITY p _x? _(x, |- Olpenenum cpeHioro

4-

KBaJIPaTOB:
X7 _8:2°49-4°+10.5° +3.6°

=17,8"
r 30

Taxum o0OpasoMm, p, =178-4% =18.
['enepanbHOE CTaHAAPTHOE OTKJIOHEHHE: & = /D =18 ~134.

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTATOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4d. OJIHaKO MOKHO ITIOJTYYUTh
AOIOJHUTCIBHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKH reHepanLHoﬁ COBOKYITHOCTH. HpI/IBC,Z[CM
ux:
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Moga Mo : HanOoOJIbIIIAs YacTOTA

Mo =10-

Mennana Me: BapuaninoOHHBIHN Psijl AETUTCS TIOTIOIAM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xrax = 6; Xpmin =2,
MIO3TOMY
R=6-2=4.

5. 13 reHepanbHO COBOKYITHOCTH M3BII€U€HA BEIOOPKA

HaiinuTe craTucTuyecknue XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenenum 00beM BBIOOPKHU:
n=292+94+103 +105 +106 =500 .
Bri6opounast cpeassis:
_92.1+94.2+103-3+105-4+106-5

Xgp = =182.
B 500

Onpenenym CpeIHION KBaJIpaToB:
— 92.12494.27 +103-3% +105 - 47 +106 - 52
Xs = 500

Bri6opounas nucnepcust:
2 Y VP 2
Dy = X2 —(X, f =11,45-1,82% =814.

BLI6OpOLIHOC CTAaHAAPTHOC OTKJIIOHCHHUC!

oy =+/814 =285,

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa.

Kputepun onenkmn:
Kaxxioe nmpaBmiibHO BBITIOTHEHHOE JIeHicTBHE -1 6art

=11,45-

KadgecTBenHnas OIICHKAa MHANBUAYAJIbHBIX
06p330BaTCJIBHBIX ,Z[OCTI/I)KCHI/Iﬁ

[TporeHT pe3ynbTaTUBHOCTH (ITPABWIIBHBIX OTBETOB)
Oamn (oT™MeTKa)

BepOaJIbHBINA aHAJIOT

90 - 100 5 OTIINYHO
80 - 89 4 XOpOIIO
70-79 3 YJIOBJIETBOPUTEIHHO
Mmenee 70 2 HE yJIOBJIETBOPUTEIILHO

Tema 6.1. OCHOBBI TEOPUM MHOKECTB
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IIpakTnyeckoe 3ansitue Ne 56
«Cnoco0bl 3a1annst MHOKecTB. Oniepanuy HajJ MHOKeCTBAMI
]_Ie.]'lb: Hay‘-II/ITBCSI BBIIIOJIHATD OIICpallvi HAd MHOXCCTBAMMU.

BoinosiHeHue padoTsl cnocodcTByeT popmupoBanuio: [IP68 OVIL.03.
3aganue:

1.JlaHBI MHOKECTBA

A={m,n,k},

B={m,n,k,l, p},

C={mnk,l}.

Beinonnuts cnenyroume aeiictsus ANBUC.

2.JlaHBI MHOYKECTBA!

A=1b.c.d.e}.
B={d.el}.
C=1{b.d,el},
D={c1}.
E=1{b, c}.

BreimmonuuTts cnenyromue nericteusiC/A U B

4.8 C

3. HYCTB Ha PUCYHKC I/I306pa)KeHBI MHOXXCCTBa

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

A={a;b}, B={1:3;5}

4.Haiitu mpsiMoe NMpou3BeZIecHNE MHOXKECTB

IMopsiiok BbINIOJIHEHHSI PA0OTHI
1. [TonyuuTs y mpenoaBaTelis 3aIaHus A1 CAMOCTOSTENIbHON paOoTHI.
2. Pemnth 3ajaHUs B TETpaIu

1.JlaHbl MHOKECTBA:
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A:{m,n,k,p},

B={k,p. 1},
C={m.nk,p.l},
D =1k. p}.

E = {m. n}.

Brimonuuts cineayromue aericteus ANBUC.

2.Jlaner MuokectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.

Haiitn MHOXecTBO B\A .

PaszHocThIO MHOXECTB B M A Ha3pIBacTCss MHOKECTBO C,KOTOPOE€ COCTOMT W3 BCEX DIJIEMEHTOB
MHOYKECTBA B, He NMPHHAMIICKAIINX MHOKECTBY A . DIIEMEHTHI @ M DIpuHaie)xar MHOXKECTBY B, HO He
IIPUHAJJIEKAT MHOXKECTBY A.

Torna B\A ={g, k}.
4.8 C.

3.HYCTL Ha PUCYHKC I/I306pa)KeHLI MHOXCCTBaA u

KaKOMy MHOXCECTBY COOTBCTCTBYCT 3alITPUXOBAHHAA 00nacTh?

C

Kamnaﬂ TOYKa SaHITpI/IXOBaHHOfI oOnactu MNPUHATJICIKUT MHOXCCTBY , HO HC MPHUHAIJICKUT
MHOXCECTBY -"‘1 , 3HAYUT, MO OHNPCACIICHUIO PA3HOCTH [ABYX MHOKCCTB 3allITPUXOBAHHAA 00J1acTh €CTh

MHOXECTBO, paBHOE Ch4 .
1. Jano wmuoxectBo A = {3, 12, 18, 10}. W3 MHOXecTBa yMNOPSJOYCHHBIX Map JEeKapTOBa

p .

IMPOU3BCACHUSA AxX A , BBI6paHO INOAMHOXKCECTBO

Iapa (MEPL ecrn  umenaxu YIpH JeNeHMM HAa S5 JAOT  paBHBIE  OCTAaTKH.

P,

YeMy paBHO KOJUYECTBO AP, MPUHAIEKAIUX OTHOIIECHHUIO
Haiinem ocTaTku OT JeneHHs SIeMEHTOB MHOXKecTBa AHa 5.
3=0-5+3 ocrarok pasen 3.
12=2-5+12 ocraTok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0 ocrarok pasen 0.
OnuHaKOBBIE OCTATKH TIPH JeTICHUM Ha 5 naroT uucna 3 u 18.

3HauuT, 33JAHHOMY OTHOIIICHHIO puHaanexar napsl (3; 18) u (18; 3).
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Ho maper (3; 3) u (18; 18) Takke mpuHamJIe)KaT OTHOIICHHUIO P , Tak kak yucyna 3 u 3; 18 u 18 npwm
JeNIEHUd Ha S5 [JalT OJWHAKOBbIE OCTaTKh. KomudecTBO Bcex Map, MPHHAICKANINX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHUCIICHUS.

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JOIYIICHBI
2-3 HenmouerTa.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CJIM pabOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISET CACIATh MPABHIIBHBIX BHIBOJIOB.
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