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1 BBEJAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJISAIOT MPAKTUYECKUE 3aHATHS.

CoctaB u coaepKaHME NPAKTUYECKUX 3aHATUN HalpaBieHbl Ha peannsanuio DenepaibHOrO
roCyJJapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAAPTA CPEeIHEro o0IIero 0Opa3oBaHMs C yUETOM HOJIydaeMoi
CIELIMAJIBHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHHI BBIOJIHATH OINpENesIeHHbIC NeHCTBUS, ONEpalty,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
yYMEHU# (YMEHUH peliaTh 3aa4M 10 MaTeMaTuke, GU3nuKe, XUMHUH, HTHPOPMATHKE U Jp.), HEOOXOIUMBIX B
Mocyenyromel yaeOHo# AesITeIIbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMmMoii y4eOHOW NUCHUILTHHBI «MaTeMaTuka» IpeayCMOTPEHO
IIPOBE/ICHUE NMPAKTUUECKUX 3aHATHH.

BeimonHeHne NpakTHYECKUX pPadOT o0ecreYnBaeT MOCTHKEHHE OOYYArOIIUMUCS —CIETYIONIIX
pe3yJ1bTaToB:

[1P61 OVII.03. BrmaseHue MeTOAaMH JOKa3aTeNbCTB, AITOPUTMAaMHU DEUICHUs 3a]ad; YMEHHE
(bopMynMpOBaTh OIpENeNeHHs, aKCUOMBbl M TEOpPEMbl, IMPUMEHATh MX, HPOBOJIUTH JOKa3aTelIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1a4;

I1P62 OVII.03. ymeHue omepupoBaTh IMOHITHUSAMH: CTENEHb 4YMCIA, JOrapu(M uucia; yMEHUE
BBINIOJIHATh BBIUMCIIEHUE 3HAUYEHUN U IPeoOpa3oBaHUsl BBIPAXKEHUH CO CTENEHSMH M Jiorapudmami,
npeoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

I[IP63 OVIIL.03. ymeHue oOmnepupoBaTh IMOHATUSMHU:  palUOHAIBHBIC, HUPPAIUOHAILHBIC,
NoKa3aTebHbIe, CTEIEHHbIE, JOorapupMUUecKie, TPUrOHOMETPUYECKHE YPAaBHEHHMs] M HEpPaBEHCTBA, MX
CUCTEMBI;

[1P64 OVIIL.03. ymeHue omnepupoBaTh NOHATUAMHU: (DyHKUHMSA, HempepblBHAasS (QyHKUHUA,
NIPOM3BOJIHAs, TMepBooOpa3Has, OINpEeAENCHHBIH HWHTErpajl; yMEHHE HaXOAWThb  IPOU3BOJHBIE
3JIEMEHTapHbIX (YHKLUH, UCIONb3Ys CIPABOYHbIE MaTepHajbl; MCCIENOBATh B MPOCTEHIIMX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAaXOJWThb HaWOOJIbLINE W HAMMEHbIIUE 3HAueHUs (QYHKIHM; CTPOUTH
rpaduKd  MHOTOYJIEHOB C HCIOJb30BAHUEM ammapaTa MaTeMaTH4eCKOTrO aHaln3a; MPUMEHSTb
MIPOM3BOJIHYIO TIPU PEHIEHUH 33/Ja4 Ha JBUKEHHE;, pelaTh MPAKTUKO-OPHUEHTHPOBAHHBIE 3aJaud Ha
HauOoJIbIINE U HAaUMEHbIIINE 3HaYeHUs], Ha HaXOXKCHHE MYTH, CKOPOCTH M YCKOPEHHUS;

[TP65 OVII.03. ymeHue omepupoBaTh TMOHITHAMHU: palMOHAIbHAsA (QYHKIMSA, TOKa3aTelbHas
¢byHKLuMsA, cTenenHas QyHKIUs, Jorapupmuueckas GyHKINs, TPUTOHOMETpUYecKHe (PyHKIMH, 0OpaTHbIE
GyHKIIMM; YyMEHHME CTPOUTHh TpaduKU HM3YyYEHHBIX (YHKIUH, UCIOJIB30BaTh IpadUKH NpU H3yYEHUH
MPOIIECCOB U 3aBUCUMOCTEH, MPH PELICHUH 3a/1a4 U3 JPYIUX y4eOHbIX NPEAMETOB U 3a/lau U3 pealbHOM
KHU3HU; BbIpaxaTb (pOpMyIamMu 3aBUCUMOCTH MEX]ly BETMUMHAMY;

I1P66_OVII.03. ymeHue pemaTh TEKCTOBBIE 3a/laud Pa3HBIX THUIIOB (B TOM YHMCIIE HA MPOLEHTHI,
IO WU 4YacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTb TOBApOB M YCIYyr, HAJOrH, 3ajJayd U3 o01acTu
yIIpaBJIEHUs TUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIATH BBIPAXKEHUS, YPaBHEHHsI, HEPAaBEHCTBA U
UX CHCTEMBI [0 YCJIOBHIO 33/1a4H, HCCIIEA0BATh MOJyYEHHOE peIlleHrnEe U OLEHUBATh MPaBI0N0J00HOCTD
pE3YJIbTATOB;

I[TP67 OVIIL.03. ymeHue omepupoBaTh TMOHATUSIMH: CcpeAHee apudMeTHuecKoe, MeanaHa,
HauOoJplllee W HaMMEHbIIEe 3HAYCHUs, Pa3Max, JUCIEpPCHs, CTaHJApPTHOE OTKJIOHEHHWE YHCIIOBOTO
Habopa; yMeHHE W3BJIEKaThb, HMHTEPHPETUPOBATh HHPOpPMAIUIO, MPEACTABIECHHYIO B TaOnulax, Ha
auarpammax, rpadukax, OTPaXKarolllyl0 CBOWCTBA peajbHBIX IMPOLIECCOB U SIBICHUN; MPEICTABIATH
MH(OPMALIHIO C MOMOIIBI0 TaOJIHIl U TUarpaMM; UCCIIEN0BaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C
NPUMEHEHHEM TpapUUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB;

I[TP68 OVII.03. ymeHue omepupoBaTh MOHATHSMHU: CIyYalHBIA OMBIT W CIy4allHOE COOBITHE,
BEPOSITHOCTH CIy4ailHOro COOBITHS; YMEHHUE BBIYUCIATH BEPOSTHOCTh C MCIOJIB30BAaHHEM IpauuyecKux
METOZOB; HMPUMEHATh (OPMYJIBI CIOXKEHUS U YMHOMKEHMsI BEPOSITHOCTEH, KOMOMHATOpHBIE (akThl U
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GbopMyNbl TpU pEIIEHWH 3aJa4;, OLEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHbIMM BEJIMYMHAMH; YMEHHUE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHUCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

I[TP69 OVII.03. ymeHue omnepupoBaTh IMOHATUSIMH: TOYKA, MPsAMas, TUIOCKOCTb, MPOCTPAHCTBO,
JBYTPAHHBIN YTOJ, CKPEIIMBAIOLIMECS MPSMble, MAPAIETbHOCTh U TMEPHEHIUKYISIPHOCTD MPAMBIX U
IUIOCKOCTEH, yrojl MEXIy HPSAMbIMHU, YTOJI MEXIY MPSIMOW M IJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSAMU,
paccTosiHuEe OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMbIMHU, PACCTOSTHUE MEXIY IIOCKOCTIMY;
yYMEHHE HCMOJIb30BaTh IMPHU PEIIEHUU 3a/lad W3Y4YeHHbIE (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

[TP610 OVII.03. ymeHue onepupoBaTh NOHIATHUAMU: MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHUKA, KYO,
napajiesienunei, pu3Ma, nupaMuza, Gurypa u noBepXHOCTh BpalleHUs, HWIMHIP, KOHYC, 1ap, cdepa,
cedeHuss (GUTYpbl BpallleHHUs, IUIOCKOCTh, Kacawomasca cdepbl, LUUINHApa, KOHYyca, IUIOMaIh
MOBEPXHOCTU MHPAMHJIBI, TIPU3MBI, KOHYCa, IIHJIMHAPA, TUIOmaab chepsl, 00beM Kyda, IpsSIMOYTroJIbHOTO
napajuieNienuneaa, NupamMuabl, IpU3Mbl, HWIHHIIPA, KOHYCA, I1apa; yMEeHHe N300pakaTb MHOTOIPaHHUKU
Y MOBEPXHOCTH BPAIIEHUS, UX CEUCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTh CHMMETPUIO B IPOCTPAHCTBE, yYMEHHE pPACIO3HABAaTh MPABUIbHBIC
MHOTOTPaHHUKH;

ITP611 _OVIIL.03. ymeHue omnepupoBaTh MOHATHUSAMU: JBIKEHHUE B MPOCTPAHCTBE, IOAOOHBIE
¢burypsl B mpoCTpaHCTBE; MCIOIH30BATh OTHOLICHWE IUIOMIA/ICH MOBEPXHOCTEH W 00BEMOB MOAOOHBIX
buryp npu peneHuu 3a1ay;

[TP612 OVII.03. yMeHHEe BBIYUCISATh TEOMETPHUSCKHAE BEIMUUHBI (JUTMHA, YTOJI, TUIOIIA b, O0BEM,
IIOUIA/Ib IOBEPXHOCTHU ), UCTIONIB3Ys U3YUEHHbIE (POPMYIIBI U METO/IBI;

ITP613 OVIIL.03. ymeHuwe oOnepHpoBaTh IOHATUSMHU: MPSIMOYIOJIbHAs CHUCTEMa KOOPIHMHAT,
KOOpJMHATBl TOYKH, BEKTOP, KOOPIAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHUE, YTOI MEXKIY BEKTOpaMH,
CyMMa BEKTOpPOB, IPOM3BEJIEHHE BEKTOpa Ha 4YMCJIO; HAXOAWTh C IIOMOIIbIO H3YYEHHBIX (OpMYJ
KOOpPJUHATHI CEPENHBI OTPE3Ka, PACCTOSIHIE MEXIY ABYMS TOUKAMH,

[1P614 OVII.03. ymenue BbIOMpaTh TOAXOMASIIANA W3YYCHHBIM METOA JUIsl pELIeHUs 3aj]ayH,
pacrmo3HaBaTh MaTeMaTH4eckue (akThl U MaTeMaTHYeCKHe MOJENTU B MPHUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE;, YMEHHE MPUBOIUTH TPHUMEPHl MAaTEMaTUYECKUX OTKPBITHH POCCUNUCKONU U
MHUPOBOM MaTeMaTU4E€CKON HAYKH;

MP1. camoctosarensHo (oOpMyaupoBaTh W aKTyaJU3MpOBaTh MpoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycraHaBiuBaTh CyIIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS JJISI CPAaBHEHHS, KIaCCU(PUKAIINKN U
0000IICHHS;

MP3. onpenensts Lenu AesTeIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHXKEHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSIX;

MP7. BnaneTr HaBbIKAMHU Y4€OHO-HCCIIEIOBATEIbCKON W IMPOEKTHOM JIESITeNbHOCTHU, HaBbIKaMU
paspelnieHus npooiem;

MPS. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSTEILHOMY IOMCKY METOAOB PEIICHUs MPAKTHUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

MPO. oBnaaeHue BUIAMU AESTEIBHOCTA MO TMOJYYEHHWIO HOBOTO 3HAHUA, €r0 HMHTEPHpETaIUu,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMUHBIX YYeOHBIX CHUTYyallUsX, B TOM 4YHCIE TMPH CO3JaHUU
Y4€OHBIX ¥ COIUATBHBIX TPOCKTOB;

MP10. ¢dopmupoBaHre HAYyYHOTO THIA MBIIJICHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMH TTOHATUSIMH H METOJIAMU;

MPI11. craBuTh u (opMynupoBaTh COOCTBEHHBIC 3aladl B 00pa3oBaTENbHON AEATETbHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

MP12. BBISIBASTS NIPUUYUHHO-CIEICTBEHHBIE CBSI3U U aKTYaIU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y
€e pelIeHUs, HaXOJAUTh apryMEHThI JAJIs JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU PELICHHUS;
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MP13. ananu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4M PE3YJIbTaThl, KpUTUUECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSX;

MP14. naBath OIIEHKY HOBBIM CUTYAaIlUSIM, OIICHUBATH IPUOOPETCHHBIN OIBIT;

MP15. pa3zpabatbiBaTh IU1aH pelIeHUs NPoOIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepPUATIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

MP16. ocymiecTBiATh IeJCHANPABICHHBIM TOWCK TEPEHOCa CPEJCTB M CIIOCOOOB JIECHWCTBHS B
poecCHOHABHYIO CPey;

MP17. yMerp TEpEeHOCUTh 3HAHHUS B [IO3HABATEIbHYD M  MPAKTUYECKyI0  00JIacTu
KU3HEEATEIbHOCTH;

MP18. yMeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

MP20. ctaBUTH IPOOIEMBI U 33]1a4H, TOITYCKAIOIINE allbTepHATHBHbIC PEILICHHS;

MP21. Bnamets HaBbIKAMHM I[OJIydeHUsT HWHGOpMAlMd M3 KMCTOYHHUKOB pPAa3HbBIX THIIOB,
CaMOCTOSITENIPHO OCYIIECTBIIATH IOWCK, aHAJIN3, CHUCTEMATH3alMI0 M WHTEpHpeTanuio HH(opMaiuu
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

MP22. co3maBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eToM Ha3HAYeHHS WHPOPMALUU U IeJICBOU
ayTUTOPHUH, BBIOMpas ONTUMAaIbHYIO0 (OpPMY IIpEICTaBICHUS U BU3yaIH3alUH;

MP23. oueHuBaTh J1OCTOBEPHOCTh, JETUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBUE IPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM;

MP26. ocymiecTBIATh KOMMYHHKAIIMK BO BCeX c(hepax >KU3HU;

MP27. pacrio3HaBath HeBepOaIbHbIE CPENCTBA OOIICHHS, IOHUMATh 3HAU€HHE COLIMATIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

MP28. BinaieTs pa3InyHbIMU CLIOCOOaMU OOIIECHUS U B3aUMOJICHCTBUS;

MP29. apryMeHTHpPOBaHHO BECTH THAJIOT, YMETh CMSTYaTh KOH(IMKTHBIE CUTYAIlUH;

MP30. pa3BepHyTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HUCIOJIb30BAHUEM SA3BIKOBBIX
CpPEICTB;

MP31. noHUMaTh U HCMOIB30BATh IPEUMYIIIECTBA KOMAHHOW U MHAMBHUIYaAIbHON paboTHI,

MP33. mnpuHMMATh L€ COBMECTHOH JAEATEeIbHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
JEUCTBUS 1O €€ JOCTHMKEHMIO: COCTaBIATh IUIaH JEHCTBHUM, pacHpeleNarTh pojd C y4eTOM MHEHHH
Y4aCTHUKOB 00CYKJaTh pe3ylbTaThl COBMECTHON padOThI;

MP34. orieHrnBaTh Ka4eCTBO CBOETO BKJIA/1a M KKJOT0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

MP38. caMOCTOATENBHO OCYIIECTBIATh IO3HABATEIbHYIO JESATEIBbHOCTb, BBISBIATH IMPOOJIEMBI,
CTaBUTb W (POpMyIHpOBaTH COOCTBEHHBIE 3ajaud B OOpa30BaTENIbHON JESATENIBHOCTH U KU3HEHHBIX
CUTYaLMSIX;

MP39. caMOCTOATEIBHO COCTABIISTH IUIAH PELICHHS MPOOJIEMBI C YUETOM HMMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUI;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHsIM;

MP41. pacumpsATh paMKH Y4€OHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;

MP42. nenaTh 0co3HaHHBIN BBIOOp, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

MP43. orieHHBaTh MPHUOOPETEHHBIN OIIBIT;

MP44. cioco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKON IPYAMIIMU B Pa3HBIX 00IaCTAX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30oBaTeIbHbBIN U KyJIbTYPHbIH YPOBEHbD;

0) CaMOKOHTPOJIb!

MP46. BnageTh HaBbIKAMH MO3HABATENbHON pe(IeKCHN KaK OCO3HAHMS COBEpIIAeMbIX JEHCTBUN U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

MP47. ncnonb3oBath NpueMbl peIeKCUN IS OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

B) YMOITMOHAIbHBIA WHTEJUIEKT, MPEIToIaralomuii copMupoOBaHHOCTE:

MP49. camoco3HaHUs, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAJIBHOE COCTOSHHE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0e;
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MP50. camoperynnpoBaHusi, BKJIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ TMOBEICHHE, CIIOCOOHOCTH aJAaNTUPOBATHCA K SMOLMOHAIBHBIM H3MEHEHUSM M TPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

MP51. chopMUpOBaHHOCT, BHYTPEHHEH MOTHBAIIMM, BKJIIOUYAIOIICH CTPEMJICHUE K JOCTHIKEHHUIO
LIEJIM U yCIIEXY, ONITUMU3M, HHUIIUATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/I U3 CBOMX BO3MOYKHOCTEN;

MP52. sMmmartuu, BKIIOYAlOUIeH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHME JAPYrHX,
YUUTBIBATh €T0 MPU OCYIIECTBICHHH KOMMYHHUKAIMH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

MP53. couuanbHBIX HaBBIKOB, BKIIOYAIOMIMX CHOCOOHOCTH BBICTPAMBATh OTHOUICHHS C APYTUMH
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI;

MP54. npunumMats cebsi, TOHUMAasi CBOM HEIOCTATKH U JOCTOMHCTBA;

MPS5S5. npuHEUMaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIFOACH IPU aHAJIU3€ PE3yIbTaTOB JAEATEIBHOCTH;

MP56. npu3HaBaTh CBOE IPaBO M MPABO APYTHX JIFOJICH HA OMIMOKH;

JIP1. chopMHpPOBAaHHOCT TIPAXAAHCKOM TO3MLIMU  OOy4aromerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNCKOro OOIIeCTBa;

JIP6. ymeHHe B3aMOACHCTBOBATH C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUH C UX (YHKIUIMHU
1 Ha3HAYCHUEM;

JIPS. chopMHpPOBAaHHOCTH POCCHIMCKOW TPAKIAHCKOW HMICHTUYHOCTH, IMATPUOTHU3MA, YBAKCHHS K
CBOEMY Hapojy, UyBCTBA OTBETCTBEHHOCTH nepe PoauHoil, ropaoctu 3a cBoil kpai, cBoro Ponuny, cBoit
A3BIK U KYJbTYpY, IPOILJIOE U HACTOSALIEE MHOTOHAI[MOHAJIBLHOrO Hapoaa Poccuy;

JIP9. LEHHOCTHOE OTHOILIEHHE K TIOCYJAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY MU MPUPOJHOMY
HaCJIEUIO, MaMATHUKAaM, TpaauuusM HaponoB Poccum, poctmxeHusm Poccun B Hayke, MCKYCCTBE,
CHOpTE, TEXHOJOTUSX U TPYAE;

JIP11. oco3Hanue AyXOBHBIX IEGHHOCTEH POCCUKCKOTO HApO/a;

JIP12. copMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,

JIP14. oco3naHue JMYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

TPYZIOBOT'O BOCIIUTAHUS:

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

JIP17. cnocoOHOCTh BOCIPUHUMATD Pa3IMYHbIE BUJIbI HCKYCCTBA, TPAAUIIMU U TBOPUYECTBO CBOETO U
IPYTHUX HapOJO0B, OLUIyIIaTh SMOLMOHAIBHOE BO3JEICTBUE NCKYCCTBA;

KyJIbTYPHBIX TPaJULIUN U HAPOJIHOTO TBOPUECTBA;

JIP23. rOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

JIP25. unTepec K pa3nuyHbIM cepam mpodheccHOoHANbHOM AeATEeIbHOCTH, YMEHHUE COBEpPIIATh
OCO3HaHHBIH BBIOOP OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

JIP26. roTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BAHMIO HAa MPOTSKEHUU BCEH
KHU3HU;

JIP27. chopMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYpPhl, TOHHMMAaHUE BIUSHHUS COIMAIBHO-
HKOHOMHUYECKUX IPOILIECCOB HA COCTOSIHME MPUPOJHOM M COIMAIbHOI Cpelbl, OCO3HAaHUE TII00ATbHOTO
XapakTepa 3KOJOTHUYECKUX MPoodieM;

JIP30. yMEHHE  NPOTHO3UPOBATh  HEOIAronpusTHBIC DKOJIOTMYECKUE  TIOCIEACTBHUSA
MpEANPUHUMAEMBIX JEHCTBUN, IPENOTBpALaTh UX;

JIP32. chopMHupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

JIP33. coBepIIEHCTBOBAHNE SA3BIKOBOW M YUTATENIBCKOM KYJIBTYpPbI KAK CPEACTBA B3aWMOJIECHCTBHUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

JIP34. oco3HaHME LEHHOCTHM HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO H
HCCIIEIOBATENBCKYIO AESITENHOCTh NHANBUYalIbHO U B TPYIIIIE;

ConeprkaHre MpakTHYECKUX U J1ab0paTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOGHHIO TPO(ECCHOHAIBHOTO MOAY/Sl MPOrpaMMbl TOATOTOBKM  CIIEIMATIMCTOB CPEIHEro 3BEHa II0
CMEUUATbHOCTU U OBJIAJICHUIO HPOPeCcCUOHATbHBIMU KOMNEMEHUUAMU:
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IIK 2.6 PaccuntsiBath mokaszatenu 3GpGEeKTUBHOCTH MPEATPUHUMATEIHCKON AeSITETPHOCTH, B TOM
YHCIIe C IPUMEHEHUEM MTPOTrPaMMHBIX TPOTYKTOB.

A Taxxe GOpMHUPOBAHUIO 0OUIUX KOMNEMEHYULIL:

OK 01 Bpibuparh ciocoObl perieHus 3aj1a4 npo(ecCHOHaTbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CpPEICTBA MIOUCKA, aHAJIM3a U MHTEPIpeTaluy UHpopMaluu u
MH(POPMAIMOHHbBIE TEXHOJIOTHH JUIS BBIMIOJIHEHUS 3a/1a4 PO(PECCUOHATBHON IEATEIbHOCTH.

OK 03 ITnaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATbHOE U JIMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENBCKYIO JeSITeIbHOCTh B POPECCHOHATBHOMN cdepe, UCIOIB30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IE

OK 05 OcyuecTBisiTh YCTHYIO M NMUCBMEHHYIO KOMMYHHUKAIMIO Ha TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IIposiBaATh Tpa’KJIaHCKO-TIATPUOTUUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE Ha OCHOBE TPAJULIMOHHBIX POCCHUMCKUX JTyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM UHUCIE C
y4EeTOM TapMOHHU3ALMUN MEXKHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHWW, NMPUMEHSATh CTaHAapThI
AHTUKOPPYILIMOHHOIO IIOBE/ICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMaTta, MPUHLIUIBI OEepexIMBOTO MPOU3BOJCTBA, 3(PPEKTHUBHO NEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeacTBa GU3NUECKON KYIbTYpHI 11 COXPAaHEHUS U YKPEIUIEHUS 3/10POBbsI B
npouecce MpodeccnoHaNbHON JeSITeNbHOCTH M MOJIJEPXKAaHUS HEO0OXOIUMOro ypoBHS (PU3UUECKOM
[IOITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodhecCHOHANBbHON HOKYMEHTAlMe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX

Brinmonnenue npaktuyeckux padboT mo yueOHoil nucuuruinie «MareMaTuka» HarpaBiIeHo Ha:

- 00o001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperieHle, pa3BUTHE U JCTATU3ALUIO TIOTyYEeHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM TUCIUTUTMHEI;

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

- (opmupoBaHue M pa3BUTHE YMEHHIl: HaOII0/laTh, CPaBHMUBATH, CONOCTABIIATH, AHAIU3UPOBATbH,
JenaTh BBIBOABI U OOOOIIEHUS, CAMOCTOSTETHHO BECTU HCCIEIOBAHMS, TMOJb30BAThCA PA3THUYHBIMU
IprUeMaMu U3MEpPEHU, 0pOPMIIATH pe3yabTaThl B BUE TaONHNII, CXEM, TPapUKOB;

-  pa3BUTHE HHTEJUIEKTYAIbHBIX YMEHHH y OyIylIMX CIENHUATUCTOB: aHAIUTUYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpaOOTKY MPH PELICHUH MOCTaBICHHBIX 3a/1a4 MPOECCHOHATBHO 3HAYUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsi HUHUIMATHBA.

[IpakTuueckue 3aHATUS TPOBOIATCS B paMKax COOTBETCTBYIOIIEH TEMbI, IOCIE OCBOEHUS
TMIAKTUUECKUX €IMHUILL, KOTOpbIe 00eCTIeUBAaIOT HATMYNE 3HAHUH, HEOOXOIMMBIX JUIS €€ BBITOTHEHMS.
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2 METOAUYECKHUE YKA3ZAHUSA

Tema 1.1. Pa3BuTue NoOHATHA 0 YHCIE

IIpakTnueckoe 3ansaTue Ne 1
«ApH(pMeTHYecKHe JeHCTBUSA HA/ 1efiCTBUTEIbLHBIMHE U KOMIIEKCHBIMH YHCIAMM»

eab padoTbi: [I0BTOPUTH IEUCTBUS C I€UCTBUTEIIBHBIMU U KOMIUIEKCHBIMH YHCJIAMH.

BoinosiHenne padoThl  cocoOCTBYyeT

[1P65 OVYII.03, ITP67 OVII.03
MarepunanbHoe obecrnieyeHue:

¢popmupoBanuio:[1P62 OVIL.03, [IP63 OVIILO3,

I/IH,Z[I/IBI/II[yaJ'IBHBIe 3alaHusA, CIIPaBOYHEIC MaT€pUalibl, KOHCIICKTBL HCKHHﬁ.

3aganue:

1. BeimonHUTE ACHCTBUS, KOTOPBIE HEOOXOIUMBI JIJIsl pacyeTa YKOHOMHUYECKUX MTOKa3aTese:

2.2) 243

0)2+7;
72 7 1

6> —27;

5 3

H)gizi

¢) 25:35

2 1
)K) 3;+ 145

2. lano:z;=(2 +1i); z,=(3 - 2i)
Havitu: z1+ 2] 21- 27, 21* 25, 71/ 2,

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.
[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIy4yae 3aTPYAHEHUs BOCIIOJIb3YHTECh CIIPAaBOUYHBIMU

MaTepI/IaJ'IaMI/I), BBITIOJIHUTC 3aaHUC.

1. BeimonHuTe AeHCTBUS, KOTOPbIE HEOOXOAUMBI JISl pacyeTa SKOHOMHUYECKUX TOKa3aTeNen:

2 1 241 3,
AN
3)3:+4z=B+M+(3+3)=7+2=75
2 1 2 1 1 1
H3i-12=@-D+(2-)=2+2=25
5)l.§_l.i_ﬁ_ﬂ_1-
12 .14 _212 %1_ 312.3 :1 3-3 _1 931 3
6) 2533 =% L 511 51 5

N 3i+14l=G+19+(3+3) =17+

6+5

15

172
15

2. BbINonHUTE NeiCTBYUSI, KOTOPhIe HEOOXOIMMO IS pacdera SKOHOMHUESCKHX ToKa3aTesei (8 + i)

(2-3i).
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8+i
Pemenue. [lepenuiem 310 OTHOIIEHUE B BUJE JPOOU: Pl

VYMHOXUB, €€ YNCIINTEIb U 3HAMEHATEIb Ha 2 + 3i ¥ BBITIOJIHUB BCE Hpeo6pa30BaHH;1, MOJIy4UM:
(8+i)(2+3i 13+26i .
(2431 =1+ 2i.

(2-3i)(2+30) 13

(I)opMa NMpeacTraBjJaCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B IMOJHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYHCIICHHA.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIM padOTa BBHIIIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 1.1. Pa3BuTue NOHATHA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 2
«PelreHne NPUKJIAAHBIX 32124 HA IPOLEHTHD)

Lear paGoTbl: MOBTOPEHHE paHEe H3YYCHHOIO MaTepHaja, 3aKpelUIeHHe YMEHHWHl peliaTth
MIPOCTEUIINE 3a/1a4X HA IIPOLICHTHI

BoinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, I1P63 OVILO3,
ITP65_OVYIIL.03, ITP67 OVII.03

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTICKTHI JICKITHI.

3aganue:

1. Kenesnomopoxkueiii Owmier s B3pocioro crout 530 pyOneit. CroumocTs Owmnera s
HIKOJIbHUKA cocTaBisieT 50% oT crouMocTH Ousera Juis B3pociioro. I'pynmna cocTout u3 14 mIKoJIbHUKOB
u 3 B3pocinbix. CkoabpKo pyOseil cTosT OuseTsl Ha BCIO TpyMIny?

2. llena Ha snekTpudeckuil yaiiHUK Obl1a moBbleHa Ha 16% u coctaBuia 3480 py6ineil. Ckoibko
pyOmel CTOMII YalHUK J10 TIOBBIIIEHUS 1IEHBI?

3. ®yrbonka crouna 800 pyoOuneit. [locne cHukeHUs 1IEHBI OHa cranma crouth 680 pybneit. Ha
CKOJIBKO TIPOIIEHTOB ObliIa CHMYKEHA I1eHa Ha (yTOOIKY?

4. B ropone N sxuser 300000 »xureneii. Cpenu Hux 20% nereit u nonpoctkoB. Cpeny B3pOCIbIX
35% ne paboTtaet (MEHCHOHEPHI, CTYICHTHI, IOMOXO3SHKH U T.11.). CKOJBKO B3pOCIBIX paboTaeT?

5. Knuenr B3su1 B 6anke kpenut 3000 py06. Ha rox nmoxa 12 %. OH qopKeH moramaTth KpenuT, BHOCS
B 0aHK €KeMEeCSYHO OJMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 IOl BHIILIATUTh BCIO CYMMY, B3ATYIO
B KpeIuT, BMecTe ¢ npoleHTaMu. CKOJIBKO OH JOJKEH BHOCUTh B OaHK €XeMeCsuHO?

ITopsinok BbINOJHEHHS PadOTHI:

1. U3y4uTh TEOpEeTUUECKYIO YaCTh MPAKTUYECKOI pabOThI
2. PemnTh 3amaun
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Cotast yacTh MeTpa - 3TO CAaHTUMETp, COTasl 4acTh pPyOisi — KOMEiKa, coTas 4acTh IIEHTHepa -
kusiorpamm. JIroau JaBHO 3aMETHIIM, YTO COTBIE JI0JIU BEIMYUH YAOOHBI B MPAKTUUYECKOM NESTEIbHOCTH.
[ToTomMy, mist HEX OBLIO MPUAYMAHO CIIENMATBLHOE HAa3BaHME — MPOILCHT. 3HAYUT OJHA KOTEWKa — OIHH
MPOLIEHT OT OJTHOTO PYyOJIsi, @ OIMH CAHTUMETP — OJUH MPOLEHT OT OJHOTO METpA.

OauH TPOLEHT — 3TO OJHA coTas JOJs 4ucia. MaTeMaTHYeCKMMH 3HAaKaMH OJIMH TPOIICHT
3anuceiBaercs Tak: 1%.

Omnpenenenre 0JHOTO MPOLIEHTa MOXKHO 3alKCaTh PABEHCTBOM:

1 % =0,01 * a 5%=0,05, 23%=0,23, 130%=1,3 u T. 1.

Kax wnaittu 1% ot uucna? Tak 1% 3TO ogHa coTas 4yacTh, TO HaAO0 4yucaO pazaenutb Ha 100.
Jlenenne Ha 100 Mmo>kHO 3aMeHUTh YMHOKeHHEM Ha 0,01. [ToaTomy, uyToOBI HaliT 1% OT AAaHHOTO YHCIIA,
HY’XHO YMHOXMUTb ero Ha 0,01. A ecnu Hyx’HO Haiitu 5% OT uncia, TO yMHOXkaeM AaHHoe yucio Ha 0,05
U T.J.

1. HaxosxaeHwue MporeHTa OT Yucia.

UroObl HAWTHU MPOLEHTHI OT YMCIA, MOKHO MPOLEHTHl MPEACTaBUTh B BHUAE JAPOOM M YUCIIO
YMHOKUTh Ha MOJIY4EHHYIO APOOb.

Hanpumep, 20% ot 45 pybneit paBubl 45-0,2=9 py0.

3anava. bank obemaer cBouM KimeHTaM rojoBoil poct Bkiaga 30%. Kakyto cymmy neHer Moxer
MOJTYYHTh Yepe3 TOJ1 YeJIOBEK, BIOKHUBIIHNI B 3TOT OaHK 450 ThIC. pyo0.?

Pemenue. 450000-0,3+450000=585000 (py0.)

OTtBet:585000 pyo.

2. HaxosxaeHue uucia o ero mporeHTy.

UToOBl HAWTH YHCIIO IO €ro MPOIEHTaM, MOKHO MPOIICHTHI MPEJICTABUThL B BHJC IPOOH W JTAHHOE
YHCIIO Pa3JIeIUTh HA TOTYYSHHYIO JPOOb.

Hamnpumep, 10% 3apabotnoit mmarel coctaBisitor 3000 py6useit. Bes 3apabotHas 1uiata paBHA
3000:0,1=30000py6

3amava. B mara3zuHe nmpoBOAMTCS akiys Ha TOBap, LIEHAa KOTOporo cHuxkeHa Ha 15%. Ecnu HoBas
11eHa ToBapa coctanisieT 8§50 pybmeil, To CKOIBKO CTOWJ TOBap 0 Hayasa akiuu?

Pemenue. Ilycte x - ucxomgHast neHa toBapa, coctaBisier 100%. Torma HoBas nena toBapa 850

py6ueii cocraBnseT 85%(100%-15%=85%). 3nauut, x = % = 1000p

3. HaxoxxaeHne mporeHTa OJHOTO YHCIIA OT APYroro

YroObl HaWTH, CKOJBKO MPOIEHTOB OJHO YMCJIO COCTAaBJIAET OT JPYroro MOXKHO OJIHO YHCIIO
pa3zeNnuTh Ha IPYroe U MOJyYeHHBIH pe3yabTaT yMHOKUTH Ha 100.

3anauva.llo mnany paGoumit nomkeH Obu1 m3rotoBuTh 800 ameranmeif, a m3rotoBus 996 neranei.
CKOJIbKO MPOIIEHTOB IJIAHA OH BBIOJHUI?

Pemenue.

996+100%
#:124, 5%
800

Otget: pabounii BeimonHua 124,5% nnana.

3anaua. XKene3HoqOpOKHBIN OmiteT it B3pocioro ctouT 840 pyoineit. CtoumMocTs Ouiera s
HIKOJIbHUKA cocTaBiisieT 50% oT ctouMocTH Ouiera [ B3pociioro. ['pynna coctout u3 18 mKoJIbHUKOB
u 3 B3pocibix. CKobKo pyOielt cTosT OMiIeThl Ha BCIO Ipyminy?

Pemenue. buner nns pedenka crout 840 - 0,5 = 420 py6. CroumocTh 6miIeToB Ha 18 MIKOIBHUKOB
u 3 B3pocnbix coctabnseT 420 - 18+ 840 - 3 = 7560 + 2520 = 10 080 pyO.

(I)opMa npeacTaBJCHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCe
3aIlIMCU U BBIYUCIICHUS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.1. Pa3BuTue noOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 3
«PemeHne TeKCTOBBIX 32/1a4 HA MPOLEHTHD»

Lesan padoThI: 3aKpeIryicHHe YMEHHI pelaTh 3ajaui Ha IPOICHTHI

Boinoinenune paGorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
ITP65_OVII.03, [TP67_OVII.O03

MaTtepuajbHoe obecnieyeHue:

WuauBuyanbHbIC 3aJaHKs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTHI JICKITHIA.

3aganue:

1. Ilo mnany mo6pra HepTH-161 MIH.T, dakTHUecku xe aoOba cocrtaBwia 166 muH.T. Ha
CKOJIBKO IIPOILICHTOB OBbLI BBITIOJIHEH IIaH?

2. Knuent A. cnenan Bkian B 6anke B pazmepe 7700 pyOueid. [IpomieHThI 1o BKIIay HAUUCISIOTCS
pa3 B roj U npuOaBiIsAIOTCS K TEKyIIel cymMe BKJIaaa. POBHO depes rojf Ha TeX ke YCIOBUAX TaKOU ke
BKJIaJ B TOM ke OaHke czaeman kiaueHT b. Eme poBHO yepe3 rox kiaueHTHI A. U b. 3akpblan BKIaabl U
3a0panu Bce HakonuBlIuecs AeHbru. [Ipu sToM kiameHT A. nonyuus Ha 847 pyOnei 6ombiie kiaueHTa b.
Kakoii mpoIeHT ro10BbIX HAYHUCIISUT OaHK TI0 STHUM BKJIa1aM?

3. B moHenensHUK aKIUU KOMIIAHWH TIOJOPOKAIM Ha HEKOTOPOE KOJHYECTBO MPOIEHTOB, a BO
BTOPHUK TOJCIIECBENIM HA TO K€ CaMO€ KOJMYECTBO MPOIEHTOB. B pe3ynbrare oHU cTayid CTOUTH Ha 4%
JIeIIeBIe, YeM TPU OTKPHITMM TOPTOB B MOHENENbHHK. Ha CKONBKO MPOLIEHTOB MOAOPOMKAIH AKIIUU
KOMIIaHHH B TTOHECIbHUK?

ITopsinok BbINOJHEHHS PA0OTHI:
1. U3y4uuTh TEOpETUUECKYIO YacTh MPAKTUYECKON pabOThI
2. PemnTh 3amaun

Pemenue 3a1a4 ¢ ncnosib30BaHUEM NOHITUS KO3 (ULIMEHTa YBETHUEHUS

YroObl yBEeTUUUTH MOJIOXKUTEIBHOE YHCIIO @ Ha P MPOIIEHTOB, CIIEeyeT YMHOXHUTD YHCIIO a Ha
koa¢dunment yBenuuenus k=(1+0,01p).

YToObl yMEHBIIUTh NOJIOKHUTEIHHOE YUCIIO A HA P MPOLEHTOB, CIeIyeT YMHOXHUTH YHCIIO a Ha
koa¢dunmenT ymensiienus k= (1-0,01p).

®dopmyiia cloKHBIX poueHToB: N=a-(1+0,01p)" , tne
a - IepBOHAYaIbHas BEIMYMHA BKJIA/a,
N - CPOK BKJIA/a,
N - BenmMuMHA BKJIaJa 4epes n JIeT,
P - 4KCIIO IPOLIEHTOB.

3anava. Bxnan, BinoxeHHbIN B cOepOaHK /1Ba roja Ha3ald, JOCTUT cyMMbl, paBHOM 13125 py0. Kakos
ObUT IepBOHAYANIBHBIN BKJIa IpU 25% roaoBbIx?
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Pemenue. Eciu a (py0eit) — pa3Mep nepBoHayalIbHOTO BKJIaZa, TO B KOHIIE TIEPBOTO TOa BKIIA/
coctaBuT 1,25a, a B KOHIIE BTOPOTO ToJla pa3Mep BKIaaa coctaBut 1,25 *1,25a. Pemras ypaBuenue 1,25%*
1,25a=13125, naxoaum a=8400.

Otsert: 8400 pyO.

3anaga. B deBpane nena Ha HepTh yBenuumiachk Ha 12% 1o cpaBHEHUIO ¢ SHBApCKOi. B MapTte
neHa Hetu ynana Ha 25%. Ha ckoibKo Mpo1eHTOB MapTOBCKas IIeHa U3MEHIIIACh IO CPABHEHHIO C
SIHBapCKOM?

Pemenue. Ecnu x — suBapckas 1ieHa Hetu, To heBpasibckas 1ieHa HeTU paBHA

(1 +0,01*12)x = 1,12x.
UToOB! BEIUMCIUTh MAPTOBCKYIO LIEHY Y Ha HE(Th, CIeyeT YMHOXKUTH (PEBPATILCKYIO LIEHY
1,12x na (1-0,01*25)=0,75,m.e. y=0,75
1,12x=0,84x ,
MapTOBCKasl 1I€HA OTINYAETCS OT SHBAPCKON Ha
(0,84x)/x100 —100=84-100= -16%,

T.€. IieHa ymnana Ha 16 %.

Otser: nena ynana Ha 16%.

®opma npeacraBJieHUs pe3yJbTaTa: BbIIIOJIHEHHOE 33/1aHUE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 1.1. PazBurue noHATHA 0 YUCTIE

IpakTuyeckoe 3ansaTue Ned
«PelieHne pauMoOHAJIBLHBIX YPABHEHUI U CHCTEM»

Ieanb padoThl: 3aKpeniieHHe TEOPETUUECKUX 3HAHUM, TOBTOPEHUE paHee U3yYEeHHOTO MaTepuana,
(dbopMHUpOBaHNE YMEHHI PEIICHHS 3a/1au.

BoinosiHenue padorbl  cnocodcTByeT GopmupoBanmio:[1P62 OVIL.03, TIIP63 OVII.03,
ITP65_OVYII.03, ITP67 OVII.03

MatepuaiabHoe obecnieyenne: VHIMBHUIya bHbIC 337aHUs, CIIPABOYHBbIE MaTepHalIbl, KOHCIIEKTHI
JIEKIHH.

3ananue:
1. PemmuTh ypaBHEHHUS, XapaKTEPU3YIOIIME HKOHOMUYECKHE MOJIENH, JUIsl MPOTHO3MPOBAHUSA
OyIyImHX YKOHOMHUYECKUX TTOKa3aTeseH:

a)(3x+1)" +(4x—-1)" =(5x—2)".
X 7 8
0) - =—
X—2 X+2 X -4
2. Pemute CHUCTCMBI ypaBHeHHﬁ, XapPaKTCPU3YIOIIUC 9KOHOMHYCCKYHO MOACIb, JJIsA
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MPOTHO3UPOBAHUS OYAYIIMX SKOHOMHUYECKUX MTOKa3aTeIe:

3x-15y =16,
2X+y=2
y+2X =06, _
2 2 _q’
6) 3X°—y =8
1+g—1=0,

B) Y X Yy
2x+y—-2=0

Iopsinok BbINOJIHEHHSI PAa0OTHI:

[Ipu pemieHnn ypaBHEHUI HCHOJB3YIOTCS CIEAYIOIIME TpaBWiIa NpeoOpa3oBaHUS ypaBHEHHH B
PaBHOCHUJIbHBIE:

a) KakoW- JmOO YIeH ypaBHEHHS MOXKHO TIEPEHECTH M3 OJHOW €ro 4YacTd B JPYryl C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHHUSI MOXHO YMHOXHTbH WJIH PA3IEIUTh Ha OJHO TO e YHCII0, OTIIHYHOE OT 0.

Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

b N . .
ax+b=0, (x =—,a#0| — nuHeliHOe ypaBHEeHHE | cTerneHn ¢ OHOM epeMeHHON
a

ax® +bx+c= O(a #* O) — ypaBHeHue |l crenenu ¢ oHOM epeMeHHOI.

1. OnpenenuTh BUJ ypaBHEHUSI U CIIOCOO €ro perieHusl.

2. Ecnu ypaBHeHHe JIpoOHO-pallMOHAIBHOE, TO HAlTH 001l 3HaMeHaTenb BceX Apodei, KoTopble
BXOJISIT B ypaBHEHHE.

3. YMHOXHUTB 00€ 4acTH ypaBHEHUS Ha OOIIMI 3HAMEHATEb.

4. Pemuthb MoixydeHHOE 1I€JI0€ YPAaBHEHHE.

5. IIpousBecTy MpOBEPKY KOPHEH, U UCKIKOYUTH T€ U3 HHUX, KOTOpbIE OOpalIaloT B HYJIb OOLIMIA
3HaMeHAaTeb.

Tak kak MblI pemiaeM ApoOHBbIE pallMOHAIBHBIE YPaBHEHUS, TO B 3HAMEHaTeNsAX Apobeit OynyT
nepeMeHHble. 3HA4YuT, OyAyT OHM M B O0IIEeM 3HaMeHareje. Bo BTOpOM MyHKTE alropuTMa MbI
YMHOKa€M ypaBHEHHE Ha oOLuii 3HamMeHaTelnb. [Ipy 3TOM MOTYT MOSIBUTHCS MOCTOPOHHUE KOPHH, MPH
KOTOpBIX 0Ol Wil 3HaMeHaTenh OyAeT paBeH HYJI0, a 3HAYUT M YMHOXEHHE Ha Hero Oyner
6eccmbicieHHbIM. [To3TOMY B KOHIIE 0053aTENIbHO HYXHO C/IeIaTh MPOBEPKY MOJTy4YEHHBIX KOPHEH.

ParnmonanbHbie ypaBHEHHUS UX CHCTEMBI IMOMOTAIOT MPH CO3JIaHUH 3KOHOMETPUYECKHX MOJIENEH,
KOTOPBIE UCIIOJIB3YIOTCS AJISt IPOTHO3UPOBAHUS OyIyIIMX SKOHOMHUECKUX MOKa3aTeseH.

Pemnm ypaBHeHus:

a)(3x+1)° +(4x-1)" = (5x—2)°

PackpoeM ckoOKH, IpuMeHss (HOPMYJIbI COKPAIIEHHOTO YMHOXKEHHS (& -+ b)2 u (a—b)2

OX? +6X+1+16X> —8X+1=25x> —20X +4. 9x> + 6X+1+16x> —8x +1—25%> +20x—4=0.
HpI/IBez[eM HO,Z[O6HBIC YJICHHI, HOJ‘Iy‘-H/IM

18x-2=0 "= 21
18x =2 18 9
1
OtBet: X= 9 KOpPEHb YpaBHEHHS.
X 7 8

0)

X—2 x+2 X —4

2
Paznoxxum X°—4 Ha MHOXHTEIIM M TIEPEHECEM BCE WICHBI YPAaBHEHHUS B JIEBYIO yacTh. [IpuBemem
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Ipobu K 00IIeMy 3HAMEHATEIIIO:
X 7

8
x—2_x+2_(x—2 (x+2)
X(x+2)-7(x-2)-8
(x+2)(x-2)
X*+2X-Tx+14-8
(x+2)(x-2)
X2 —5x+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOrja €€ YUCIMTENb PAaBEH HYIIO, a 3HAMEHATelb HEe PaBeH HYIo, T. €.
(x+2)(x-2)=0, = X#2, X#—-2
x* —5x+6=0.
D=25-24=1
_ 5+1,
X1,2 _T’

X, =3;X,=2

=0

0

KOPDHH MOXKHO HAWTH Mo TeopeMe Buera, HO Tak kak X#2, TO X, =2 — NOCTOPOHHUH KOPEHb,
ClIe/IOBATENEHO, PEIICHAEM ypaBHeHus OyneT X = 3.

Orger: X=3

6)x* —x+4=0

D=1-4.4=-15<0

OTBeT: nelCTBUTENBHBIX KOPHEH HET.

Pemmth cucreMbl ypaBHEHUN UCIIONB3YIOTCS CIIOCOOBI CIIOKEHUS, TIOJICTAHOBKH, rpapUuecKuil.
Pemmm cucreMy IByX JTUHENHBIX YPaBHEHHUH C IBYMsI HEU3BECTHBIMH.

3x+8y =31
-10x-7y=-5
Pemmm cucremy Bcemu criocobamu, T.€. yOeIUMCs, UTO pe3yNbTaT MOJy4aeTcsl OJUHAKOBBINA 1

OIpeeTMMCS, KaKOH U3 METO/I0B 00Jiece PAIMOHATLHO PUMEHHUM JIJIsl TAHHOW CHCTEMBI.
1) Criocob moaCcTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 x+§y:% =373
“0x=7y=-5 " {10x+7y=5 10x+7y =5 10(§—§yj+7y=5
3 3
310 80
———Yy+7y=5
Pemaem BTOpoe ypaBHEHUE OTHOCUTEIBHO «Y»: 3 3 , IPUBEAEM K 00I11IEMY
3HAMCHATCJIIO U TAK KaK 3 # O , TO

310-80y+21y =15

-59y =15-310

—295:5

-59

31 8'5 31 40 9

=5, X=———
O T B T

-59y =-295; y=

=== T __Z__3
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Ortgert: (—3;5).
2) Cocob anredpan4eckoro CIoKeHHs

3x+8y =31
-10x-7y=-5

ypaBHSEM 10 MOJYIIO KO3 HUIIEHTHI ITpH X, AJIsl STOTO YMHOXKHM IiepBoe ypaBHeHHE Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 |10 30x+80y =310
{—10X—7y:—5 3 {—30X—21y:—15
MOYWICHHO CJIOKUM U TTOJTyYHM:
59y =295
y=5
MOJICTaBUM Y = 5 B J11000€ U3 YpaBHEHHH CHCTEMBI, HAIPUMED B IIEPBOE, 3aTEM HaiIeM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
mojydaem X = —3; Y = 5, KaK U B IIEPBOM CJIydac.
Ortser: (-3;5).

3) 'paduueckuii criocol (cineayeT IOMHHUTB, YTO PE3yJIbTAThl MOTYT OBITh MOJYYCHBI
IPUOIINKEHHO, YTO MOXKHO OOBSICHUTDH HAILIUM 3pEHHEM, YMEHHEM IPOBOIUTH JIMHUHU, BBIOOPOM
MacmTaba, Hey100CTBOM 3aIlMCH YUCIIa U T.JI.)

3x+8y =31
~10x -7y =-5
rpa(bI/IKOM KaXZI0ro YpaBHCHUS ABJIACTCA MpAMad, a npsAaMasa OnpeaACIACTCa AByM TOUKaAMU.
-10x-7y=-5
3x+8y =31 10x+7y=5
31 7 5
x=0;, y=—=3— =0y== S
V=878 x=0y=7 S ;
x=2,6+8y =31, X=2;20+7y=5 =4
:ﬂ:§:31 7y:_15;y:_E:_21 = 2
8 8 8 7 7 3
Otsger: (-3; 5). .

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COONIOICHHEM
HEOOXOMMOM TOCIIEe0BaTeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'xopoio' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HenmouerTa.
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Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISET CENATh MPABIIBHBIX BEIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3anaTHE NeS
«PannoHa/IbHbIE YPABHEHHS B 3a/1a4ax NPo(ecCHOHAIbHONH HANIPABJIEHHOCTH)

Heap padorsbl: yriiybieHue 3HaHUN O PALIMOHAIBHBIX YPaBHEHMSX, UX IPUMEHEHUU B PELICHUU
3a71a4 MpoQeCcCUOHATBHON HANIPAaBICHHOCTH

Boinoinenue paGorbl  cmocodcTByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
ITP65_OVII.03, [TP67_OVII.O03

MaTtepuajbHoe obecnieyeHue:

WupuBuyanbHbIC 3aJaHKs, CIIPABOYHBIC MaTEPUATbl, KOHCTICKTBI JICKIIUH.

3aganme:

1. IlpomaBen—HOBHYOK  OOCTYXXHMBAae€T KJIMEHTOB MarasMHa WIpYyIIeK, TMpojaBas JETCKHE
KOHCTpYKTOpHL. J{s mponaxku maptuu u3 231 KOHCTpyKTOpa HOBUUKY TpeOyercs Ha 11 yacoB Gosblie,
YeM OIBITHOMY CTapiieMy NpoJaBily, MpOJAIOUIeMy IapTHI0 BABOE Oonibmiero pasmepa — 462
KOHCTpykTOpa. HoBUYOK 00Ciy)KnBaeT mokynarenaei MeJyieHHee, coBeplas Ha 4 CIEIKU B 4ac MEHbIIIE,
4YeM ONBITHBIM mpoaasen. OmnpenenuTe KOJIMYECTBO IMPOJaX, KOTOPOE COBEPIIAET HOBUYOK 3a OAMH
pabounii yac

2. TlepBbIii Kaccup B Mara3wHe JIEKTPOHHUKH OOCITYy)KWBaeT KIMEHTOB Ha 9 4ejoBek ObICTpee, YeM
BTOpOH Kaccup. Eciau nepBomy Kaccupy HYKHO NpoJaTh mapTuio u3 112 ToBapos, oH crenaer 3To Ha 4
yaca paHbpllieé BTOPOrO Kaccupa, paboTaromero Haj aHaJIOrMYHbIM oOBbeMOM 3aka3oB. Kakosa
MIPOU3BOIUTENLHOCTh O0CTYKUBAHUS KIIMEHTOB BTOPBIM KacCUpOM?

3.KoHcynbranT-mpoaasen B MeOSIEHOM CalloHe 00CTYKMBAET MOKYIaTeNIel 3HAYUTEIBHO OBICTpee
CBOET0O KOJUIETH. 3a KaXKAbI 4ac KOHCYJIbTaHT OOCITYKMBaeT Ha 5 MoKymnaresiei Oosblie, 4eM Ipyroi
corpyaHuk. Eciu nepBoMy coTpyAHHKY HYXHO 00pa0boTath 3aka3bl oT 200 nokynaresneil, OH CIpaBUTCS C
3ajaueil Ha 2 yaca ObIcTpee, 4eM BTOpOM pabOTHHMK, 0OpalaThIBAIOIIMK aHAJOTMYHBIH 00bEM 3asBOK.
Haiigure konudecTBo nokynaresneil, KOTOpbIX 00CTYKUBAET MEPBbIl KOHCYIBTAHT-IIPOABEL] 3a yac?

ITopsinok BbINOJHEHHS PadOTHI:

1. U3y4uTh TEOpETUYECKYIO YaCTh MPAKTUYECKOI pabOThI

2. PemnTh 3amaun

3amauun Ha pabory

3agaun Ha pabOTy pemaroTcs ¢ moMomIbo Gopmyisl: A=p*t. 3neck A4 - pabora, t - Bpems, a
BEJIMYMHA ), KOTOpasi IO CMBICTTY SIBIISIETCSI CKOPOCTHIO PaOOTHI, HOCUT CIIelIUaIbHOE Ha3BaHUE —
MPOU3BOINTENHFHOCTE. OHA TIOKA3hIBACT, CKOJIBKO PabOTHI ceNlaHoO B eMUHUILY BpeMeHH. Hampumep,
MpoJIaBel] B CyliepMapKeTe HaJayBaeT BO3AYIIHbIE MapuKku. KonmndecTBO MIapuKoB, KOTOPHIE OH HAAYET 3a
9ac — 9TO U €CTh €Tr0 MPOU3BOAUTEIEHOCTb.

[IpaBuna penieHus 3a1a4 Ha padoTy.

1. A=p*t. U3 sToii popmMyisl JIerko HalTH t uim P.

2. Ecnu 06beM paboThl HE BaXKEH B 33/1aU€ M HET HUKAKHX JAHHBIX, TO3BOJISIONINX €r0 HAaWTH —
paborta npuHuMaeTcs 3a enuHUILy. [locTpoen qom (oawH). Hamrcana kuura (ogHa). A BOT €CJIM pedb
UJIET O KOJIMYECTBE KUPIUYEH, CTPaHUII WIIH TIOCTPOCHHBIX JOMOB — paboTa Kak pa3 v paBHA 3TOMY
KOJIMYECTBY.
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3. Ecnu tpyastcst nBoe pabouunx (ABa SKCKaBaToOpa, 1Ba 3aBOJA...) — UX MPOU3BOAUTEILHOCTH
CKJIAJIIBAFOTCHI.

4. B xauecTBe NEepeMEHHOM X y100HO B35ITh IMEHHO MPOU3BOAUTEIHHOCTb.

3anaga. Tpu Opuragsl U3roToBWIH BMecTe 266 netaneil. 3BectHO, 4TO BTOpas Opuraaa
M3TOTOBMIIA JieTajeil B 4 paza OoJibllie, YeM MepBasi M Ha S JeTaneil MeHblle, 4eM TpeTbhs. Ha ckosbko
neranel Ooyble U3rOTOBHIIA TPEThS OpUraja, YeM nepnasi.

Pewenue.

[TycTh MOJIOKHUTETHLHOE YUCIIO X — KOJMYECTBO JETalIeH, H3TOTOBJICHHBIX BTOPOU OpHUrafoi, Toraa
nepBas Opuraza u3roToBuiIA X/4 neTaneu, a TpeTbst — x+J5 Aetaneir. Bmecte Tpu Opuran usrotoBmim 266
JieTajen, COCTaBUM YpPaBHEHHUE:

x+x/4+x+5=266
Ix/4=261
x=116

Bropas 6purana nsroroBuina 116 ngeraneit, cnegoBareinbHO, IepBast Opuraaa U3roTOBHUIIA ICTANCH, a
Tpethss — 121 aeranb. Takum o6pa3om, TpeTbs Opurana u3rorosuwia Ha 121 —29 = 92 neranu Gosblire.

3anayva. [lepBsiii pabounii 3a yac aemaet Ha 10 geraneit 60sbIIe, YeM BTOPOM, U BBITIOJIHSIET 3aKa3,
cocrosimii u3 60 neraneil, Ha 3 yaca OpIcTpee, YeM BTOPOW pabOUHii, BRITOTHSIIONIMN TaKOH JKe 3aKas3.
CKOJIBKO JIeTasieid B 9ac JieaeT BTOpoi padbodwmii?

Pemennue.

[TycTh X — 4uncino Aeraneil, U3roTaBIMBaeMbIX MTEPBBIM pabounM 3a gac x> /(). torma x-10 —
YHCIIO JIeTallel, N3rOTaBIMBAEMBIX BTOPHIM Pabo4MM 3a yac.

CocrtaBuMm TaOIUILy 1O JAHHBIM 3aJ1a4H:

IIpousBomuTenbHOCTH (IET/4) Bpewms (4) O6BeM paboT (mer)
IepBsiii pabounii X 60/x 60
Bropoii paGounii x-10 60/(x-10) 60

Tax xak nepBsblil pabounii cripaBiseTcs ¢ padoToil Ha 3 yaca ObICcTpee, COCTaBUM ypaBHEHUE:

60 60 60x—60x+600
e e —13
x—10 «x

Kt 3 & 3(xF—10x) =600 =
alx—10) >0

; v = —10),
X7 = 10x =200 =0 =
x =20,
Kopenb —10 He MOAXOIUT MO YCIOBHIO 337auH, CJI€A0BATENbHO, IEPBbIN paOOYUil U3rOTaBINBAECT
20 neraneit B yac. 3Ha4MT, BTOPOM pabounii m3rotasnusaet 10 geraneit B yac.
OTserT: 10.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

Ouenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIIEeI0BATEILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
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
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne6
«PannoHa/IbHbIE CHCTEMBbI YPAaBHEHHUI B 3a]a4axX NPo(ecCHOHAJBLHOM HANIPABJIEHHOCTH»

Ieap padorel: yrinyOsieHHe 3HAHUNH O pallMOHAJIBHBIX CHCTEMax YpaBHEHUMH, UX NPUMEHEHUU B
peleHnH 331249 TpoPeCcCHOHATBHON HAIIPABICHHOCTH

Boinoinenue paGorbl  cmocodcTByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
ITP65_OVII.03, [TP67_OVII.O03

MaTtepuajbHoe obecnieyeHue:

WuauBuyanbHbIC 3aJaHKs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTHI JICKITHIA.

3aganme:

1. JIBa otnena B KPYITHOM CETH MAara3vHOB OBITOBOW TEXHHKH IMOJYYIIIM OJMHAKOBBIC 3a@HHs 10 00paboTKe
KJIMCHTCKUX 3aKa30B. KaKaplil OTIen COcTOsUT M3 COTPYJHUKOB paBHOM KBamudukauuy. [lepBoHa4albHO B IEPBOM
otzene paboTtanu 16 MpoAaBIOB-KOHCYIIETAHTOB, a BO BTopoM — 25. Criyctst Henento (7 Hei) mocie Hadana 00paboTKI
3aKa30B, W3 BTOPOrO OTAENa B IEPBBIM mepeBenu 8 corpyauukoB. O0a oTaena 3aBeplImiy OOpabOTKy 3aKas3oB
onHoBpeMeHHO. Omnpenenute o0Iee KOIMYEeCTBO THEH, 3aTpaueHHOE Ha BHITIOJIHEHHE 33 /IaHUMH.

2.JIBa MeHemKepa 10 3aKyIKaM COBMECTHO BBITIONHSIOT OOPMIICHHE OOJIBILIOr0 00beMa 3aKa30B MOCTABIIHMKOB 32
12 nreit. Ecrmu nepBblil MeHemkep 3a 4 1HS 0hOpMITSIET CTOJTBKO JKe 3aKa30B, CKOJILKO BTOPOi MeHemkep odopmisieT 3a 3
TS, TO 32 KaKOE KOJIMYECTBO JHEH CaMOCTOSITETIEHO CMOXKET 0(hOPMHUTE BECh 00BEM 3aKa30B MEPBBI MeHeKep?

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. I3y4nTh TEOpETUYECKYIO YaCTh MPAKTUYECKON PabOTHI.
2. Pemnth 3amaun.

3anmaun Ha paboTy

3agaun Ha pabOTy PEIIAIOTCS € MOMOIIBI0 popmysbl: A=p*t. 31ech A4 - paborta, t - Bpems, a
BEJIMYMHA ), KOTOpasi IO CMBICTTY SIBIISIETCS CKOPOCTHIO PabOThI, HOCUT CIIelIMaIbHOE Ha3BaHUE —
MIPOU3BOIUTEIIEHOCTH. OHA TTOKA3bIBACT, CKOJIBKO PabOTHI CIeNIaHO B SAMHUITY BpeMeHu. Hampumep,
MpOJIaBel] B CyliepMapKeTe HaayBaeT BO3AYIIHbIE MapuKu. KolndecTBO MIapuKoB, KOTOPHIE OH HAAYET 3a
9ac — 3TO U €CTh €r0 MPOU3BOIUTEIIEHOCTD.

[TpaBuina pemieHus 3a1a4d Ha padoTYy.

1. A=p*t. U3 sToii popmysl Jierko HaiiTh t umm .

2. Ecnu 00bem paboThl HE BaXKEH B 3a/1aU€ M HET HUKAKHUX JAHHBIX, MO3BOJISIFOIINX €r0 HAUTH —
pabota npuHuMaeTcs 3a enuHUILy. [locTtpoen qom (oawH). Hammrcana kuura (ogHa). A BOT €CJIM pedb
UJIET O KOJIMYECTBE KUPIUYEH, CTPAHUIL WIIH TIOCTPOCHHBIX JOMOB — paboTa Kak pa3 v paBHA 3TOMY
KOJIMYECTRY.

3. Ecnu tpyasTcs nBoe pabouux (1Ba SKCKaBaTopa, JBa 3aBOJIA...) — HX MPOU3BOIUTEILHOCTH
CKJIQIBIBAFOTCSI.

4. B xauecTBe EpeMEHHOM X y100HO B3SITh UMEHHO NPOU3BOAUTEIBHOCTD.

3amaua. J[Be Opuraapl, COCTOSAIINE U3 pabOUNX OJMHAKOBOW KBaTU(DUKAIINH, OTHOBPEMEHHO
HayvaIMd CTPOMTH JBa OJIMHAKOBBIX JJoMa. B mepBoii Opurazae 6bu10 3 pabouunx, a BO BTOpoit — 9 pabounx.
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Yepes 4 qust mocne Havyaga pabOThHI B IEPBYIO OpUraay nepenuin 7 pabounux u3 BTOPOil Opurasl, B
pe3yibTaTe yero ooa JoMa ObUTH MTOCTPOEHBI O JHOBpeMeHHO. CKOIBKO AHEH MoTpeOdoBaIoCh OpUraaam,
9YTOOBI 3aKOHYHUTH PabOTy B HOBOM cOCTaBe?

Pemenue.

[TycTh MPOU3BOAUTENBHOCTD KAXI0TO U3 pabounx paBHa //x J0Ma B JIeHb, U IIYCTh B HOBOM
cocTaBe Opurajbl JocTpanBaiu aoma Yy aae. Toraa 3a nepBbie 4 mHS paOboTh OpuragaMu B 3 U 9 UenoBek
ObLTO TIOCTpOCHO 3 *4/x u 9*4/x yacteld JOMOB, a 3a cieayronue Y qaeit Opuragamu B 10 yenoBek u 2
yeoBeka ObUTHM OCTpOeHBI ocTaBmuecs 10*y/X u 2*y/X yactu 1omoB. [ToCKOIBKY B pe3ysbTare ObLIN
LIEJIMKOM TTOCTPOEHBI JBa J0Ma, UMEEM:

3-4 10y
LT I. J1R224+10y=x, J12+10y=36+2y, |¥=3,
9.4 2y Tl =x  lr=36+2 T x=42.

b — =]
R X

v

Tem caMbIM, B HOBOM cocTaBe Opurassl pabotanu 3 mHs.

OTBer: 3.

3anmaga. [IBoe pabounx, paboTas BMECTE, MOT'YT BBIIIOJTHUTH paboTy 3a 12 gHei. 3a CKOJIbKO JTHEH,
paboTast OTAENbHO, BHIIIOTHUT 3Ty pabOTy MepBblii pabounii, €CIIM OH 3a J1Ba JHS BBIMIOJIHSET TaKyIO JKe
qyacTb paboThl, KaKyl0 BTOPOIl — 3a TpH 1H:A?

Pemenne. O603HauuM Vi 1 Vo — 00BEMBI pabOT, KOTOPHIE BBHIIIOJIHAIOT 32 JIEHb EPBBIA U BTOPOU
paboumii, COOTBETCTBEHHO, MOJHBIN 00BEM padboT nmpumeM 3a 1. Torna mo ycnosuto 3amaun 12(vy + vp)=1
u 2v; = 3Vy. PemiuM nony4eHHyIo CUCTEMY:

2 ]
Ev,)ul. 200 = 1. v =

2

12(v) +v2) = 1, ]—(U' )

2v =3, 2 V= -1
V2=V A

50"
0= —.
- 30

Tem caMbIM mepBbIil pabouMii 32 IeHb BHIMOIHIET OJHY JIBaAIIATYyIO BCeil pabOThI, 3HAYUT, paboTas
OTJIETTLHO, OH CIIpaBUTCA ¢ Hel 3a 20 nHeit (a Bropoi pabouunit — 3a 30 nHeit).

OTBer: 20.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEOBATENbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U aKKypaTHO BBIMOJHEHBI BCE
3aMiCH, BRIUMCIICHUS, PUCYHKH U TpadUKH.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PaOOTHI HE MO3BOJISET CAENaTh MPABUIILHBIX BBHIBOJIOB.

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTue Ne7
«Pemmenne PALHUOHAJIBHBIX HEPABCHCTB)

Hean pa6orsl: Llens paboThl: mOBTOpEHNE paHee N3YIEHHOTO Marepuaia, 3aKpeIUICHUE
TEOPETHUYECKUX 3HAHUMN, IPUMEHEHUE TEOPETUUECKUX 3HAHUM K PEIICHUIO MPAKTUYECKUX 3aad.
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BoinoiHenue padorsl  cnocodcTByeT (opmupoBanuio:[1P62 OVIL03, TIP63 OVII.03,
I1P65_OVYII.03, ITP67 OVII.03
MarepunanbHoe obecrnieyeHue:
WunuBuyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
Pemnre panuoHanbHble HEPABEHCTBA, XAPAKTEPU3YIOIIME IKOHOMUYECKHUE MOJCIH, IS aHaau3a
JIOXOJIOB M paCX0JI0B OpTraHU3AIIHH:

1) 5X_7x—1+2x—5>1
2 5 10
2) |p-2x|<3,

3) 5x—2-3x*>0

Ilopsinok BbINOJHEHHS padOThI:

[Ipu pelreHuu HEPaBEHCTB UCIONB3YIOTCS CIEAYIONIME MpaBuia IpeoOdpa3oBaHusi HEPABEHCTB B
PaBHOCUJIBHBIE:

a) KaKoii- 1100 YJeH HepaBeHCTBA MOKHO MEPEHECTH U3 OJIHOM €ero

4acTU B JAPYTYyK0 C MPOTUBOIOJIOXKHBIM 3HAKOM, OCTaBUB IIPU ATOM  0€3 M3MEHEHHUs 3HaK
HEpPAaBEHCTBA;

0)o0e 9yacTu HEpaBEHCTBA MOXXHO YMHOXXHTh WM Pa3[elUTh HA OAHO TO K€ IMOJIOKUTEIHHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 U3MEHEHHS 3HAK HEPaBEHCTBA;

B) 00€ YacTH HEPAaBEHCTBA MOYXHO YMHOXXHTH WJIM PA3JCIHUTh HAa OJHO U TO XK€ OTPHUIIATEIHHOE
YKCJI0, U3MEHUB TPU 3TOM 3HAK HEPABEHCTBA Ha IPOTUBOIIOIOKHBII

[Ipu peleHnu cuCcTeM HEPaBEHCTB HYXHO DPELIMTH KaXKJ0€ U3 HUX U BbIOpaTh 00IIee peleHHUE.

Pemmm HepaBeHCTBA, KOTOPBIE XapAKTEPU3YIOT 3KOHOMHUUYECKHME MOJEIH, ISl aHAIU3a J0XO0J0B U
pacxong0B OpraHu3aluu:
1.55 7x—1+2x—5 7

5 10

[lepeneceM Bce 4JIEHBI B JIEBYIO YacTh M MPHUBEAEM K 0OIIeMy 3HAMEHATeNt0. 00N 3HaMeHaTeNb
10; Tak kak 3HaMeHaTellb HE COJEP>KUT MEPEeMEHHOH, TO B JalbHEHIIeM ero MOXKHO He MHCcaTh
(omycTUTB).

50x—5(7x—1)+2(2x—5)—7>0
50X —-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>=
19
GAlLILS LI s,
12
2. E |5—2X| <3 TO ecTh
-3 12
Xe| =:+w
19
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Hcnosnb3ys CBOMCTBA YMCIIOBBIX HEPABEHCTB, UMEEM

-3 3

-3-5<5-2x-5<3-5
—-8<-2X < —-2; nenmum Ha (—2) , 3HaK HEPAaBEHCTBA MEHSIETCS

4>x>1 < 1<x<4

Wnu MOKHO 3aI1caTh B BUJC CUCTCMbI HCPABCHCTB

5-2x>-3 —-2X>-3-5 |-2x>-8

5-2x<3 -2X<3-5 —2X <=2 Xx>1
Xx<4

{

3. 5Xx—2—-3%* >0 - KBaJpaTHOE HEPABEHCTBO YMHOKNM Ha (—1)

3x? —5x+2<0

Haiinem kopHU ypaBHEHMS:

3x? —5x+2=0
D=25-4.6=1

sl 42
X2 5’ X =L4X 63

I'padukxom QyHKIUU y:3x2—5x+2 sBisieTca mapabona (puc.2), BETBU KOTOpPOW HaIpaBIICHbI

_ 2
BBEPX, @ TOUKH NepeceueHus napabonsl u ocu OXx, =1, X, =—
3

N306pa3um reomeTpudecku:

Pucynok 2. I'padpux ¢pyHkmu
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Tak Kak Mbl peraeM HepaBeHCTBO 3X° —5X+2 <0, To peleHHeM HEpaBEHCTRA Oy IET IPOMEKYTOK

2
(unTepBan) X € 5;1

Oter: Xe| —;1
3

C[)opMa NMpeacraBjJaCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "OTJMYHO'" CTaBUTCSA, ecii paboTa BBHINIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCcH, BEIYMCICHUS, PUCYHKHU U TpapuKy.

Ounenka "xopomo' cTaBUTCS, €CJIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTJINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

OueHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYHUTH MPABWIbHBIE PE3YNbTaThl U BHIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 1.3. ®yHKuMH, UX CBOMCTBA, rpapuKn

IIpakTnyeckoe 3ansaTne Ne8
«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOI, KBaAPATUYHOI, KyCOYHO-JIMHEHHON 1
APOOHO-TMHEHHOH QyHKIUID

Iesab padoTbl: HAYUUTHCS ONPEEIIATh YETHOCTh HEUETHOCTh (DYHKIIMHU, IPOBOIUTH UCCIICOBAHHE
(YHKIIMM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (PYHKIIMU U IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

BoinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, I1P63 OVIILO3,
ITP65 OVYII.03, ITP66 _OVII.03, ITP68 OVII.03, [TP610 OVII.03

MatepuajbHoe obecnieyeHue:

I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI J'IeKIIHfI.

3ananne:
. X
1. Haiitu obnacts onpeneneHust QyHKIUUA Y = >
x“+x
3
2 " -
. UccnenoBath pyHKIMIO ¥ = >~ Ha YE€THOCTb.

2(x+5)

3. Uccnenosars Gpynkmmo ¥ =6vVx -(2x —1) Ha MOHOTOHHOCTB M 3HAKOMOCTOSHCTBO.

Iopsaok BbINOJIHEHUS PA0OTHI:

1. Haiinute obmacte onpeneneHus GyHKIINH.

Jl71s HaX0XKJIEHUsI IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA HaWIUTE TOUKH TIEPECEUCHUs C OChI0 abcImcce,
pemB ypaBHenue y=0. HalineHHble KOpHU paccTaBbTe Ha ocM OX B MOpAJIKE BO3pPACTAHUS M HAWJIUTE
3HAK (PYHKIMH HA KaXJIOM U3 ONy4YEHHBIX HHTEPBAIOB. 3aMUIINTE PE3YIbTaT.
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2. Haiinure obnactb onpenenenust GyHKUUU. Y OenuTech, 4TO OHA CHUMMETPHUYHA.

3amenute aprymeHt ¢yHkuuu x Ha "-x". IloacraBpTe A3TOT aprymMeHT B (YyHKIHOHAILHOE
BBIP@KCHHUE. 3aTEM YIIPOCTUTE BhIPAKCHUE.

Takum 00pa3om, BBl MOJYYUIIN OJIHY U Ty kK€ (QYHKIHIO, 3alTUCAaHHYIO JIJIs1 aprymeHToB "x" u "-x".
[TocmoTpuTe Ha IBE ITH 3aIIUCH.

Ecmu y(-x) = y(X), To 3T0 YeTHast QyHKI[HSL.

Ecmu y(-xX) =- y(X), T0 370 HeueTHas PyHKITUS.

Ecmu ke mpo GyHKIUIO HElb3s cKa3aTh, 4To Y(-X)=Y(X) wiu Y(-X)=-y(X), TO 110 CBOHCTBY YCTHOCTH
3TO yHKIUSA 001mero Buaa. To ecTh, OHA HE SABISETCS HU YETHOW, HU HEUETHOM.

3anummure clieaHHbIe BAMH BBIBOJIbI.

3) Haiimute obnacth ompeneneHus (GyHKIUM W HyId (YHKIHH, €CIM OHU ecThb. Mccremyiite
(GYHKIIMIO HA MOHOTOHHOCTh Ha MOJyYCHHBIX HHTEpBaJIax.

Oynkius F(X) Ha3piBacTCs Bo3pacTaronieil Ha oTpe3ke [a,b], eciu 1is 00BIX ABYX TOYEK X1 U X7
u3 [a,b] copasemuBo HepaBencTBo F(X1) < F(X2) , korma x1< x2.

@yukuus F(X) Ha3piBacTcs yObIBalowIeil Ha oTpe3ke [a,b] , eciu mus mr00OBIX IBYX TOYEK X1 H
x2 u3 [a,b] copaBemmuBo HepaBencTBO F(X1) = F(X2), Korma x;< x; .

X
1) Haiitu obnacts onpeeneHus QyHKIUH Y = 75— U TPOMEXKYTKH 3HAKOTIOCTOTHCTBA.
X" +x

Pemenne.

1. Obnacts ompenmenenus ¢ynkmum: x> +x = 0,x(x+1) = 0,x, =0,x, # —1.PaccMotpum Tpu
uarepsana (—o0—1), (~L0)u(0;+o0) . Ha unreppanax (—oc;—1)u(0;+00) x° +x =0, a Ha unrepsane (-1;0)
x* +x =<0 . Homygaem, uto D(y)= (—o0;—1) L (0;+00).

X
2. Hyneii ¢pyHKIMHU HET, T.K. ﬁ # 0, cnemoBatenbHO rpaduK He MepecekaeT och abCIrCe.
X +x
3. Haiinem 3nak Gynkuuu Ha uHTepBaigax (—oo,—1)u(0;+o0). Ha unrepane (—oo—1) y <0 , Ha
unteppane (0+) y>0.
3

2) UccnenoBarh QyHKIHIO Y = x—2 Ha YETHOCTb.
2(x+5)

Pemenne. O6nacte ompenenenus. DyHKIUA ompeaeneHa Ui BCeX X KpOME TeX, KOTOpbIe
00pamarT 3HaMeHaTeNb B HYJIb: X=-5, T0 ecTb D(y)= (—0,—5) U (—5;+0). T.k. 001acTh onpeaeneHus He

CUMMETPUYHA , TO TIO CBOMCTBY YETHOCTH 3TO (DyHKIHS 001miero Buaa. To ecth, OHa HE SIBISETCS HU
YeTHOM, HU HEUETHOM.

3) UccnenoBate  QyHKOUIO V= 6\/; (2x-1) Ha  MOHOTOHHOCTb M  IPOMEXYTKU
3HAKOIOCTOSIHCTBA.

Pemrerne. O6nacts onpenenenust pyukuun: x >0, .e. D(y) = [0;+oo).

Hymu ¢pyakmuu: x1=0, x,=0,5.

[TpomexyTkH 3HaKomocTossHeTBa: Ha naTepBaie (0;0,5) y <0, wa unrepsane (0,5+) y >0.

[TpoMeXyTKH MOHOTOHHOCTH: Jorum4yHO paccmarpuBarh uHTepBan (0,5+00). C Bo3pacranuem
aprymenTa ot 0,5 10 + oo (DyHKITUS BO3pacTaeT.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TIOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aIKCH, BEIYUCIICHUS, PUCYHKHU U TPaQUKH.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYHTh NPABWIbHBIE PE3yJIbTaThl U BBIBOJIBI; B XOJI€
MPOBeACHUS PAaOOTHI OBUIH TOTYIIEHBI OITUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.2. @yHK1IMHU, UX CBOIiCTBA, TPadUKN

IIpakTuyeckoe 3ansaTue Ne9
«Yrenue rpadpukos GpyHKUMID

He.]'lb paﬁoTbl: HAY4YUTBHCA MPUMCHATH TCOPCTHICCKUX 3HaHUHU K PCIICHHUIO ITPUKIIAAHBIX 3a1a4.

BoinosiHenue padotrbl  cnocodcTByer  (popmupoBanuio:I[1P62 OVIL.03, I1P63 OVII.03,
I1P65_OVIIL.03, I[TP66_OVII.03, [TP67_ OVII.03, [TP68 OVII.03, [TP610 OVII.03

MaTtepuajbHOe o0ecneyeHue:

I/IH)Z[I/IBI/IZIyaJII)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKIIHfI.

3aganue:

1. Ha pucyHke XHUpHbIMH TOYKAMHU IIOKa3aHa L€HA HUKEJI Ha MOMEHT 3aKpBITUS OUpPMKEBBIX
TOproB Bo Bce padoune quu ¢ 10 mo 26 Hos6ps 2008 roga. [To ropuzoHTann yka3pIBalOTCS YMCIIA MECSIIA,
10 BEPTUKAIN — IIeHa TOHHbI HUKels B aosapax CHIA. [l HarisiiHOCTH KUPHBIE TOUKU HA PUCYHKE
COEUHEHBI IMHUEH. Onpenenure no pucyHKy, Kakoro 4uciia 1ieHa HUKEJIS Ha MOMEHT 3aKpBITHs TOProB
BIIEPBBIE 3a JaHHBIN nepuoA npuHsuia 3HaueHue 10200 nomnapos CIIA 3a ToHHY.
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2. Ha pucyHKe XUpHBIMH TOUYKaMH [TOKa3aHa 11€Ha 30JI0Ta HA MOMEHT 3aKPBITHs OUPKEBBIX TOPTOB
BO Bce paboume nHU ¢ 5 mo 28 mapra 1996 rona. Ilo ropusoHTann ykas3blBalOTCS 4HClia Mecsla, 1o
BEPTUKAIM — II€Ha YHIUM 30y0Ta B gosutapax CHIA. J[ns HarisiiHOCTH KUpPHBIE TOYKM HAa PUCYHKE
coeuHeHb! JnHuer. OmnpenenanTe Mo pUCYHKY, KaKoro 4uciia IIeHa 30J10Ta Ha MOMEHT 3aKpbITUSl TOPTroB
BIIEPBBIE 3a JaHHBIN nepuoA npesbicuia 400 10u1apoB 3a YHIUIO.
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3. Ha pucynke >kHpHBIMH TOYKaMH TOKa3aHa IIeHa He(TH HA MOMEHT 3aKPBITHS
OUp>KEBBIX TOProB Bo Bce paboune quu ¢ 4 o 19 anpens 2002 roga. ITo ropusonTanu
yKa3bIBAIOTCS YUCIIA MECSIIA, 110 BEpTUKANU — IieHa Oappenst Hedtu B noutapax CHIA. [l
HaIJIIJHOCTHU )KUPHbIE TOUKH HA PUCYHKE COEIUHEHBI JIMHKUEN. OnpenennTe o pUCcyHKy,
KaKOro Yuclia IieHa He)Th Ha MOMEHT 3aKPBITHS TOPTOB BIEPBBIC 32 JAHHBINA IEPUOT
cocTaBmJiIa 25 J0J11apoB 3a Oappelb.
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4. Ha pucyHke >KMpHBIMU TOYKaMH TTOKa3aH Kypc KUTAHCKOTO 0aHs, YCTaHOBICHHBIN
Llentpobankom PD, Bo Bce paboune auu ¢ 23 ceHTs10ps no 23 oxts16ps 2010 roxa. Ilo
TOPU30HTANIM YKA3bIBAIOTCS YMCIIA MECSALIA, 110 BEPTUKAIN — IIeHa KUTAlCKOTo I0aHs B
pyossix. st HarJIATHOCTH KUPHBIE TOYKH HAa PUCYHKE COCAMHEHBI JTMHUEH. OnpenenuTe mno
PHUCYHKY, KAaKOT'O YHCJIa KypC KUTAHCKOTO 10aHs BIepBbie ObLT paBeH 45,6 pyOss.
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5. Ha pucyHke >XUpHBIMH TOYKaMH TIOKa3aH KypcC J10JijIapa, YCTaHOBIJICHHBIH
LenTpobankom P®D, Bo Bce paboune nau B Gepaine 2006 roxa. [To ropuzonTan
YKa3bIBAIOTCS YMCIIA MECSIIIA, TI0 BEPTUKAIM — II€HA JIoJu1apa B pyousix. i HarIssiHOCTH

YKUPHBIE TOUKW HA PUCYHKE COEIUHEHBI JIMHUEH. OnpeennuTe o pucyHKy, Kakoro 4yucia Kype
JoJutapa BrepBbie ObuT paBeH 28,18 pyoOus.

28, 28
28, 26

28 24
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HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI
1. BEnMmarensHO HU3YUUTC TCKCT 3a/la4 U JAHHBIC HA l"pa(bI/IKe. OHpe,[[eJ'II/ITC, YTO U3BCCTHO BaM H3

YCIIOBUS 33JJa4H.

2. [Ipoananuzupyiite rpadux.

3. [IpousBenute HEOOXOAUMBIE PACUETHI, UCTIONB3Ys JaHHBIC U3 YCIOBUS 3a/1a4H.

4. TIpoBepbTe NPaBUIBHOCTD BBIMIOJHEHUSI PACUETOB U COOTBETCTBUE OTBETA MOCTABICHHOM 3a/1aye.
S.1IpeacTtaBbTe pe3ynbTaThl PEIICHUS 3aa4M B BUJI€ OTBETA WJIU BBIBO/IA.

6. [IpoBepbTe OTBET HA KOPPEKTHOCTD.

3anaua. Ha pucyHKke >KHpHBIMH TOUKaMHM [TOKa3aHa 1ieHa cepeOpa, ycraHosieHHas LlenTpoOankom
P® Bo Bce paboume auu B okTA0pe 2009 roma. [lo ropusoHTanu ykaspIBalOTCS 4YMciIa MecAla, IO
BEPTUKAJIM — lleHa cepebpa B pyoOnsx 3a rpamM. Jlns HarisIHOCTH XKUpPHBIE TOYKM Ha PHCYHKE
COeMHEHBI IMHUeH. OnpenenuTe Mo pruCyHKy, KaKoro 4ucia IieHa cepedpa BrepBbie Oblla paBHAa POBHO

16 py6sisim 3a rpaMM.
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Uneao Mecxia
Pemenue.
U3 rpaduka BumHO, 4YTO 1eHa cepebpa BIepBble ObLIa paBHa 16 pybneit 3a rpamm 29 okTsa0ps
(cm. puc.).
OTBer: 29.

3anmava 1. Ha pucyHke >KMpHBIMU TOUYKaMHM IMOKa3aHa [[€Ha 0JI0BA HA MOMEHT 3aKPBITUS OMPIKEBBIX
TOproB Bo Bce pabouue nuHu ¢ 3mo 18 centsOps 2007 roga. Ilo ropusoHTanu yka3bIBarOTCS YHUCIIA
Mecsila, M0 BEepTHKaIM — LieHa TOHHBI ojioBa B aosuiapax CIIIA. J{ns HarnsaHOCTH KUpHBIE TOUYKH Ha
PUCYHKE COE€UHEHBI TuHUEH. Onpenennure 1no pucyHKy, Kakoro uncia IieHa 0JI0Ba HA MOMEHT 3aKpBITHS
TOProB BIEPBbIE 3a JaHHBIN nepro] crana paBHa 14900 nomnapos CILLHA 3a ToHHY.
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Pemenue.

|4 k] l"pa(bI/IKa BU/IHO, YTO Ha MOMCHT 3aKpPbITUA TOProB I€HA TOHHBI OJIOBAa BIICPBBIC 3a )IaHHBIﬁ
nepuoj coctasmia 14 900 monnapoB 3a TOHHY 7 CEHTSOps (CM. puc.).

OTtBerT: 7.

(I)opMa NMpeaACTAaBJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JlaHUC.

Kpurepumn oneHku:
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Ounenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TIOJHOM O0BEME C COOJIIOJICHUEM
HEe0oOXOIUMOM TOCIEeN0BAaTEIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yIa0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh NPAaBUJIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka ""Hey10BJIE€TBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIIOJIHEHA HE MOJHOCTBIO U 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBIBOJIOB.

Tema 1.2. @yHKk1MHU, UX CBOIiCTBA, rpaduKH

[pakTnyeckoe 3ansitue NelQ
«AHaJau3 rpagukoB QpyHKIUII»

Leas padoTbl: HAyYUTHCS MHTEPIPETUPOBATH M HCIIONB30BaTh IrpaduKy IS aHANM3a JaHHBIX,
MPUMEHSTh TECOPETUYCCKHUE 3HAHUS K PEIICHUIO MPUKIIAHBIX 33]1a4.

Boinoinenue paGorbl  cmocodcTByer  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
ITP65_OVIIL.03, ITP66_OVIIL.03, ITP67 OVIIL.03, [TP68_OVII.03, ITP610 _OVII.03

MaTtepuajbHoe obecnieyeHue:

WuauBuyanbHbIC 3aJaHKs, CIIPABOYHBIC MATEPUAIIbl, KOHCIICKTBI JICKITUI.

3ananne:

1. Ha pucyHke nokaszaHa LieHa aKIUM KOMIIaHUM HAa MOMEHT 3aKpBITUSI OMPIKEBBIX TOProB BO Bce paboune
nau B niepuof ¢ 1 o 18 centsiopst 2012 roxa. 1o ropu3oHTaNIN YKa3BIBAIOTCS YHCIIA MECSIIA, TI0 BEPTUKAIN — [IeHa
aKIUM B pyOisx 3a WrykKy. s HarmsIIHOCTH TOYKH COCIMHEHBI INHUEH.
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HOJ’IBBY}ICB PUCYHKOM, IIOCTaBbTC B COOTBCTCTBUC KAXIOMY H3 YKA3dHHBIX IEPHUOJAOB BPEMCHU
XapaKTCPpUCTUKY U3MCHCHUA LICHBI AKIIUU B 3TOT MECPHUOI.

MEPMOAbI BPEMEHU XAPAKTEPUCTUKU

A) 1-5 cents0ps 1) nena akuuu He npeBocxoamna 1300 pyoneit 3a wTyKy

B) 6-8 cenTs0ps 2) 1leHa IOCTUTIIa MaKCHMYyMa 3a Bech Tieproj ¢ 1 1o 18 ceHtsops
B) 11-13 cents6ps 3) 1ieHa aKIuy eXXeTHEBHO pociia

I') 14-18 centa6ps 4) nena akumu He omyckaiack Hike 1300 pyOueit 3a mTyKy

2. Ha pucyHKe TOYKaMH IMMOKa3aHBI €KEeMECSYHbIE 00BbEMBI TIPOAAXK XOJOAMIBHUKOB B MarasnHe OBITOBON
TexXHUKH. 110 ropru30HTaNM yKa3bIBarOTCSl MECSIIBI, IO BEPTUKAIN — KOJIMYECTBO NPOJAHHBIX XOJIOAUIBHUKOB. J[1st
HaIJSITHOCTH TOYKHM COEIMHEHB! JIMHHMEW. Ilosb3ysCh pHCYHKOM, MOCTAaBBTE B COOTBETCTBUE KaXKIAOMYy H3
YKa3aHHBIX IEPUOJOB BPEMEHH XapaKTEPUCTUKY ITPOJIaXkK XOJIOAWIBHUKOB.
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HOHBSYﬂCB PUCYHKOM, IIOCTABBTC B COOTBCTCTBUC KAXKIOMY M3 YKa3aHHBIX INCPHUOJOB BPECMCHU

XapaKTEPUCTUKY MPOAAXK XOJIOJUIBHUKOB.

I[TEPUOAbI BPEMEHU XAPAKTEPUCTUKHU
A) stHBapb — MapT 1) npoxaku 3a epBbI U BTOPOM MECSALIbI IEPUO/IA COBIATAIOT
b) anpens — utonp 2) exeMecsUHbIN 00bEM MPOJIaK JOCTUTAET MAaKCUMyMa 32 BECh MEPUO]T
B) uronb—ceHTsi6pb 3) 3a 3TOT NepUO exKEMECSIUHBIN 00bEM mTpofax yBenuuuics Ha 300
XOJIOIUIBHUKOB
I') okTs106pr — nexalpb 4) 3a mocnenHui Mecsl nepuoaa ObUIO MpoaaHo MeHbie 200
XOJIOIUIBHUKOB

IHopsaok BbINOJHEHUS PA0OTHI
1. BHMUMaTeNbHO U3y4HUTE TEKCT 3aJa4M U JaHHbIe Ha Tpaduke. Onpenenure, 4To U3BECTHO BaM U3

yCJioBUs 3a1a4H.

2. [Ipoananuzupyiite rpaux.

3. IlpousBenuTe HEOOXOAUMBIE PACUETHI, UCIOIb3Ys JAHHBIE U3 YCIOBUS 33/1a4H.

4. ITpoBepbTe MPaBHILHOCTH BHITIOIHEHUS PACYETOB M COOTBETCTBUE OTBETA NOCTABICHHON 3ajayde.
5.IIpencraBbTe pe3ynbTaThl pelieHHs 3a/1a4l B BU/I€ OTBETA.

6. [IpoBepbTe OTBET HA KOPPEKTHOCTD.

Ha PUCYHKEC ITOKA3aHO U3MCHCHUC IICHbI aKIUH KOMIIAaHUM Ha MOMEHT 3aKPbITHA 6I/Ip)KeBBIX TOProB

BO Bce paboune Hu B iepuoa ¢ 1 mo 18 centsdps 2012 roxa. [1o ropuzoHTaNN yKa3bIBalOTCS Yyncia
MecsII1a, 0 BEPTUKAIN — II€Ha aKIMK B pyOIsix 3a mTyKy. /i HarasAHOCTH TOYKU COeIMHEHBI IMHUEH.
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[Tonb3ysick pUCYHKOM, IOCTaBbTE B COOTBETCTBUE KAXKJOMY M3 YKa3aHHBIX MHTEPBAJIOB BPEMEHHU
XapaKTePUCTUKY U3MEHEHHUS LIEHbI aKIIHA.

[MEPUO/1bI BPEMEHU
A) 1-5 cents0ps

b) 6-8 centab6ps

B) 11-13 cents6ps

I') 1418 cenTsabps

XAPAKTEPUCTHUKUA

1) nena akuuu He npeBocxoauia 1300 pyOeit 3a mTyKy

2) ueHa JOCTUTIIa MaKCUMYMa 3a BECh TIEPHO/T

3) 1ieHa akIui eXXeIHEBHO pociia

4) nena akuuu He omyckaiach Huwxke 1300 pyOneil 3a Tyky

Pemenue.
A) 1-5 cenTsa0ps: u3 rpaduka BUIHO, 4TO IIeHA aKui He mpeBocxoamia 1300 py6ieii 3a mTyKy,
ClIeI0BaTeIbHO, BapHAHT 1)
b) 6-8 cenTs0ps: u3 rpaduka BUIHO, UTO II€HA aKIIU €KETHEBHO pOcia, CIe0BaTEIbHO, BAPUAHT 3)
B) 11-13 cenTs0ps: u3 rpaduika BUAHO, UTO LI€HA JOCTUTIIA MaKCUMyMa 12 ceHTs0ps, clieoBaTenbHO,
BapuaHT 2)
I') 14-18 cenTs0pa: U3 rpaduika BUAHO, UTO LIeHA aKIKK He omyckanack Huke 1300 pyOueii 3a mTyKy,
CJIEJIOBATEIbHO, BapHaHT 4)

OTBert: 1324

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTJaAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMiCH, BEIUMCIICHUS, PUCYHKH U TpadUKH.

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

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka ""Hey/0BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pad0Ta BBHITIOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl

IMpakTnyeckoe 3ansitue Ne 11
«PelieHre HPPAUMOHAJIBLHBIX YPABHEHUI»

Heab padornr: O600MMTH, 3aKPENHUTh M CHCTEMATH3MPOBATh 3HAHUS YYAIIUXCS MPHU PEUICHUH
Pa3INYHBIX BUJIOB HPPALMOHAIBHBIX YPABHEHUN.

BoinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL03, I1P63 OVILO3,
[TP65 OVII.03, [TP68_OVII.03, ITP610 OVIIL.03
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MarepunanbHoe obecrnieyeHue:
WNunuButyanbHble 3a1aHNs, CIIPAaBOYHBIC MaTEePHAIIbl, KOHCIEKTHI JICKIIHH.

3aganue:
Pemnre wuppanuoHaibHBIE HEPABEHCTBA, XapaKTEPHU3YIONIME HKOHOMUYECKHUE MOJEIH, s
MIPOTHO3UPOBAHUS OYIYIITUX SKOHOMUYECKHUX TTOKA3aTEIICH:

a) Wi —dr=1x+35
0) 9+vx-3=x.
B) Vx? -2 =+/3-4x.

r) VAx+2+44x-2=4

ITopsinok BbINOJIHEHUs padOThI

1) [Ipu BO3BEJICHWU YypaBHEHHsS B YCTHYIO CTCICHb MOJYYaeTCs YpaBHEHHE, SIBISIOLICECS
ClIeICTBUEM HCXOAHOro. [lo3ToMy BO3MOXXHO IOSIBJIEHHME IOCTOPOHHUX pELICHUH YpaBHEHUs, HO
HEBO3MOXKHaA moTepsi kopHel. [IpuunHa npuoOpeTeHuss KOpHEH COCTOUT B TOM, YTO IIPU BO3BEICHUH B
YEeTHYIO CTEIEeHb YHUCEJI, PaBHBIX 10 aOCOIIOTHOW BEIMYMHE, HO PA3HBIX IO 3HAKY, MOJIy4yaeTcs OAMH U
TOT € Pe3ynbTar.

Tak Kak MOTyT HOSIBUTHCS MOCTOPOHHHE KOPHH, TO HEOOXOAMMO JelaTh MPOBEPKY, MOACTABIISS
HalJeHHbIE 3HAYEHUS HEU3BECTHON TOJBKO B IIE€PBOHAYAJIbHOE YpaBHEHHE, a HE B KaKHUe-TO
IIPOMEKYTOUHBIE.

2) Ilpu pemieHMM WMPPALMOHAIBHBIX YpPaBHEHHWH TIOJE3HO TEpen BO3BEACHHEM 00enx dyacTei
yYpaBHEHHUsS B HEKOTOPYIO CTENeHb "YeOUHHUTh paauKan', TO eCTb NIpPEACTaBUTh ypaBHEHHE B BHUJIE

Cay=21D0x) .

Torma mocie Bo3BeACHUS o0eux vacteit YpaBHEHU B N-YIO CTCIICHb paJMKall ClipaBa UCYC3HECT.

W A(x) = % B(x)

3) YpaBHeHue PaBHOCHJIBHO Ka)KJI0M U3 IBYX CUCTEM

: : |- A(x)= B(x),
WMA(x) =2 B(x) =
o o |_A{:c} =0,
A(x)= B(x),
ER-IIA{I} — ER.IIB{I} ._:\,:: B‘ :F 0 W
(x) =

Aixy= Eix)
HOCKOJ‘IBKy II0CJIC BO3BCACHUS B ‘IGTHYIO CTCIICHb nonyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie R R
MI)I JOJIDKHBI, peHH/IB €ro, BBISICHHUTD, HpI/IHaI[J'Ie)KaT JIN HafIHGHHLIG KOpHI/I o6nacm OHpGI[GJ'IeHI/Ifl

UCXOJHOTO ypaBHEHUS, TO €CTh BBINOJIHAETCS JIM HEPABEHCTBO Afx) =0 B(x) =0 ). U3 stux
CHCTEM BBIOMPAIOT JUI PELICHUS Ty, B KOTOPOI HEPAaBEHCTBO MPOLIIE.

4) Bo3Benere o0e 4yacTu ypaBHEHHUS B KBaJpaT U NPOU3BEJETE NMPUBEIACHHE MOJOOHBIX UYJICHOB,
NIEpPEHECHUTE CllaraeMble U3 OJHOM YacTH PaBEHCTBA B APYryro. YenuHute paaukai. CHOBa BO3BeIUTE 00€
4acTH ypaBHEHUS B KBajpar. Pemmre nonydeHHoe ypaBHeHue. Cruenaite NpoBEPKY.

(v

Pemmte YpaBHCHU:, XapaKTCPUIYIOIUE S9KOHOMHUYCCKUE MOACIINU, AJI IPOTHO3UPOBAHUSA 6y21y1]_[I/IX
SKOHOMMYECKHUX IOKa3aTelIe:

1) W=3xr+3=x-1
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W A(x) = B(x)

Pemienne. AKKypaTHOE BO3BEICHUE B YETHYIO CTEIIEHb YPaBHEHUS BUJA COCTOUT
B [IEpEX0/I€ K PABHOCUIILHON €My CUCTEME
i ) | A(x)y= B*(x),
MAX)=B(x) =~ _
| B(x) =0
Blx)yz=0 .
HepaBeHCTBO R B 3TOM CHUCTEMC BbIpaXXac€T YCJIOBHE, IIPU KOTOPOM YPaBHCHHUE MOXKHO

BO3BOJIUTH B UETHYIO CTENEHB, OTCEKAET ITOCTOPOHHHE PEIICHUS M MO3BOJISIET 00XOIUTHCS 0€3 MPOBEPKH.
YpaBHenue T Ix+3=x-1 PaBHOCHIIBHO CUCTEME
: ) )
|3-3x=(x-1)",

lx—120
y K tx-2=0
PeHIaFI HepBoe ypaBHCHI/Ie 9TOU CI/ICTCMBI, paBHOCI/IJH)HOG ypaBHeHI/IIO - . HOJIqu/IM
x =1 =x,=-1
KOPHH u .

BTOpOfI KOpCHb HE YIAOBJIICTBOPSACT HCPABCHCTBY CHCTEMbI H, CJIICAOBATCIBbHO, SABJIACTCA
IMOCTOPOHHHM KOPHEM HCXOJHOI'0 YpaBHCHHA.

Orger: *=1,
2)Pewiuth ypaBHEHME

X++2x+3=0
e T~
Pemenye. MeTo1 YeAMHEHNS pajiiKala IPHBOINT K ypaBHeHuio ¥ 2% +3 =0 -
DTO ypaBHEHUE PABHOCHIBHO CHCTEME
) P 2
2x+3=(06-x)",

6-x20
. x =11 x,=3
Pemrass mepBoe  ypaBHEHHME OTOH  CHUCTEMBI, IIOJIyYUM KOPHHU " , HO
YCIIOBHUE 6 —x 20 pynonnsercs Tonsko ot 3
Ortser. * = 3

2 - -
3) Penthb ypaBHEHHE V=95 + 30— 6= A~ 6x- 24 _
Pertenue. D10 ypaBHEHHE PaBHOCHIIBHO CHCTEME
|—9x% +3x - 6=—6x- 24,

|-6x-2420

2
. _ =
Pemas nepeoe ypaBHEHHE JTOM CHCTEMBI, pABHOCWJILHOE ypaBHeHMI0 — + + 4+ &= 0 , IOJY4UM

xn=-1 =x =1
KOpHU u .

— = A =
O,Z[HaKO IIpU 3TUX 3HAYCHUAX X HE BBIIIOJHAICTCA HCPaBCHCTBO 0x ‘4 _{}, U IOTOMY IOAaHHOC

YPaBHEHUE HE UMEET KOPHEH.
Otser. KopHeit Her.
4)Peinth ypaBHEHME

Jx+5+x/l{}—x=7.
Pemenne. Bo3Benem 00e uyacTu ypaBHEHHS B KBajJpaT M NPOM3BENEM IMpUBEJIEHUE MOJO0OHBIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJHOW YacTH PaBEHCTBA B APYI'YIO0 H YMHOXKEHHE 00enx vactei Ha 1/2.
B pesynprare nosryuum ypaBHEHHE
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=4 Y — — 17
Nr+520-x=12 , SIBISIOINEecs cieacTBUeM ucxomHoro. CHOBa BO3BeleM 00 4YacTH
ypaBHeHHUs B KBazapat. [lodydnuM ypaBHEHHeE
(x+5H20-x)=144

2 -
KOTOpOE MPHBOIMTCA K Buy * —13X+4H =0
DT0 ypaBHEHHUE (TAKXKE SBISAIOIICECS CICACTBUEM HCXOHOI0) UMEET KOPHHU

x, =4 X =11

O0a KopHS, KaK MOKa3bIBaCT MPOBEPKA, YIOBICTBOPSIIOT HCXOJIHOMY YPAaBHEHHIO.
OTBeT:

x, = —I’ x, =11

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJITHCHHBIC 3a/JaHUS 1, 2.

Kputepuu onenkmu:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ouenka "'Xopomo' cTaBUTCs, €CIIM BBIOJIHEHBI TPEOOBAHHS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUIH JOIMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MTPABIIILHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol

IpakTuyeckoe 3anaTue Nel2
«IIpeoOpa3oBaHusi BLIPAKEHUH, COACPKAIMX CTENIEHN U PAAUKAIbD)

Hean padoTbl: O600IUTH, 3aKPENUTh U CUCTEMAaTHU3UPOBATh 3HAHUS yJallluXcs PeIICHUN 3aJaHul
0 TPe0OPa30BAHNIO BBIPAKEHHH, COJIEPKAIIIX CTETIEHU U PaIUKAIIbI.

Boinoinenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, I1P63 OVIILO3,
ITP68_OVYII.03, ITP610 OVYII.03

MatepuajbHoe obecnieyeHue:

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

3ananue:

Jns  co3maHusi HKOHOMHUYECKOM MOJENU TMPOTHO3UPOBAHUS HKOHOMHUYECKUX TIOKa3aTenei
HEOOXO0IUMO:

1) mpoBecTH yNpoIleHHE CTEIICHEH ¢ PallMOHAIBHBIM ITOKA3aTEeIIEM:

3c?d? (—cd)

16x 16x2y~° " 4xy
-2

6) (" Ay,
a

2) BBITIOJIHUTD JCUCTBHS: (a \/E il E)/\_/— Jab):(a-b)+ \/_{ B
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Ilopsinok BbINOJIHEHHS PA0OTHI

1. a) BeiHecuTe 3HaK MHUHYC U3 TIpoHW3BeneHUs. BoCMoab3yHTECh CBOWCTBOM CTEMEHU C
OTpPUIATEILHBIM TOKa3aTeaeM. YIOTPEOUTEe CBOWCTBO BOCIPOM3BEACHUS BO BTOPYIO cCTeneHb. Jlis
OKOHYATENIbHOTO YIPOLIEHHs] 3TOr0 IpHUMepa BOCIOJIb3YHTECh MPaBUIOM YMHOXeHUs apoOei. B
MOCJICIHEM I1are BOCTIOJIB3YHUTECh JICJICHUEM CTENIEHEH C OJIMHAKOBBIM IOKAa3aTEIeM.

0) B aTOM citydae HaJJ0 MPUMEHUT CBOWCTBO CTENEHEN C OTpUIATENIbHBIM MOKa3aTeneM. YToOsl
pasrpy3uTh MOJYYCHHYIO Ipo0b, HA/IO MPeoOpa3oBath 3Ty ApoOk B AeneHue. [lpuBectu 1podk k obmeMy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodell ¢ obmuM 3HaMmeHateneM. [locnenHuM marom cienartb
COKpallleHHE.

2. Ompenenure MNOPSAIOK JeHCTBUSA. BbIpakeHne B TEepBOM CKOOKE NpPHBEAUTE K OOIIEMY
3HAMCHATENI0, B UHUCIIHTENE CHACNAiTe TPYNIHPOBKY U BBIHECHUTE OOMIMA MHOMXHUTENIb 3a CKOOKY.
BrimonauTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CloXKeHUE APOoOeH
OJIMHAKOBBIMY 3HaMeHaTesiMu. [IpuBeauTe mog00HbIE CllaracMble.

6\-3 2\ 4 6 7.,557
() (D)) xTyorT
2.3 10,,10,17
x“y Xyrz
Buauane HaJ10 ITPOBCCTU PACKPLITHE CKO6OK, AJIs1 3TOT'O BOCIIOJIB3YCMCsL CBOMCTBOM CTEIICHEH.
x((—3)6)x(4~2) 6-3

1) YupocTuth BeIpakeHHUE:

_ Yy 710 5-10,7-17 _ _-12.3 -3 -5_-10_
= 5 -x"y vz =x"Yxyir=
X
BOCHOHBSyeMCH CBOMCTBOM CTEIICHEH C OTPULATCIIbHBIM ITIOKA3aTCIICM.
y? 1
23 y5 710
3 1
OTBeT: —ylz BT
X x"y’z

2) YIpocTuTh BhIpOKCHUE

Jx +1 ) 1
X x+x+\/;-x2_\/; .

2 2
Pemenne. Beegem obosmauerne a =+/x , tormx=(x)2=a’, xJx=a%a=a°.
a+l 1

a+a*+a a*-a

q)opMyna N3 yCJIOBHS 3a1a4U MMOCJIC 3aMCHBI 6yzLeT BBITTIAACTD TAK:

3ameTuMm, 4To a4-a=a(a3-13)=a(a-])(a2+a+]) :
Torna a+l 1 a+1 'a(a—l)(a2+a+l)

: = =(a+)(a-D)=a®-1.
a®+a*+a a*-a a(@®*+a+1) 1 (a+D)@=D)

2
Bepuemcs k 3amene: a”-1=x-1.
Otgert: x-1.

(I)opMa NpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYIIEHbI
2-3 Henouera.
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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
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM pabOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol

IIpakTnueckoe 3ansaTue Ne 13
«Pemenne nmoka3zareJbHbIX YPABHEHUI»

Heas pa6orbr: OOCOOINTH, 3aKPENUTh M CHCTEMAaTU3WPOBATh 3HAHMS YYAIIMXCS 10 METOAaM
pCeIICHUS TOKA3aTCIbHBIX ypaBHeHI/Iﬁ

Boinosinenue paGorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P65_OVII.03, I[TP68 OVYII.03, [TP610 OVII.03

MaTtepuajbHoe o0ecneyeHue:

I/IH[[I/IBI/IZIyaJII)HI)IC 3alaHuA, CIIPAaBOYHbIC MaTCpUajibl, KOHCIICKTBI HeKHHﬁ.

3ananne:
Pemmre mokaszarenbHble ypaBHEHHUS, XapaKTEPU3YIOLIME€ HKOHOMHMUYECKHE MOJENM, IS
IIPOrHO3UPOBAHUS OYyAYIIMX IKOHOMUYECKUX [TOKA3aTENIEH:

a) 3x2—4,5,\/_:217;

B) 01-05. /01=0,001;

c) 4.(116JX_17.[‘1JX+4:0.

HOpﬂI{OK BbIITOJTHCHU A paﬁoTu:

a-8) OOe vacTu ypaBHEHHUS NMPUBOAUM K OJHOMY OCHOBAHHIO: a'® =a® rne (a>0,a#1)

3arem ncronb3yeM cremyromee cBoiicteo: ( a'® =a®) < (f (X) = D(X)) .
¢) Pemaem kBagpatHOe ypaBHEHHE OTHOCHTENBHO TiepeMeHHoH (1/4)".

PemmTe ypaBHEHHE, KOTOpPOE€ XapaKTEPU3YeT IKOHOMHYECKYIO MOJEb, IJIsI MPOTHO3HUPOBAHUS

2_
Gy ymmx skoHoMmdecknx mokasareneit: 01X 0°../01=0,001.

Pemenmue: [Ipeo6pasyem ypasaenue k Buay: a' 0 =a®®

2 2
014-05.0105 2013 . 01*" ~09+05 013 = 01%" =043 3arem pemaem ypaBHEHHe:

x2:3:x1:—ﬁ,x2=\/§

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBIYMCIICHMS.

Ouenka '"'Xopomo' CTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JAOIMYIICHBI
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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 PAaOOThI OBUIH TOMYIIEHBI OTHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbi

IMpakTnyeckoe 3ansiTue Ne 14
«PenreHne noka3areJbHbIX HEPABEHCTB)»

Heas padorbl: OOCOOIINTH, 3aKPENUTh M CHUCTEMATH3UPOBATh 3HAHUSA YYAIIUXCS IO METO/AaM
peleHMsl ToKa3aTeIbHbIX HEPABEHCTB

Boinoinenue paGorel  cmocodcTByer  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P65 OVII.03, ITP68 OVII.03, ITP610 OVII.03

MarepunanbHoe obecrnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIC MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganue:
Pemnre mokaszaTenbHbIe HEPABEHCTBA, XapaKTEPHU3YIOIINE SKOHOMHYECKUE MOJICTH, IJIs aHajIu3a
JIOXOJIOB M pacX0JI0B OpraHU3AIHH:

a) 10%°>-01;

B) (25 >° (27}
9 —1125
X=4_3 1

C =

)3 X C« 57

ITopsinok BbINOJHEHHS PadOTHI:
f
OGe uacTy HEpaBEHCTBA MPHUBENTE K ogHOMY ocHoBanmio: a' ) =a®®  Tpu pemennu mannoro

F0) D) 0<a<1 a>1
HepaBeHCTBa HUMECT MECTO npeo6pa30BaHHe: a - a uiu .
f(X) < D(x) f(X) > d(x)
PCI_HI/ITG ITOKA3aTCIIbHOC HepaBeHCTBO, KOTOpOC XapaI(T epH3yeT 3KOHOMI/I‘{eCKYIO MOJCIb, O
aHaJIM3a J0XOJA0B U paCXoa0B OpraHHU3allNu:

Pemmre HepaencTBo: 5% - 2X =013,

f o
Pemrenne: IIpeobpasyem Hepaserctso k Bumy: a' 0 =a®® . Jlns meBoif wacTm HepaBeHCTBa

UCIIONB3yeM CBOMCTBO cremeHeil: a*b*=(a*b)* , mia npasoil wacTm cBolicTBO cTemeHeil c
OTPULIATEILHBIM [10KA3aTesIeM, TIOTydaeM:

(5-2)">10"° <10" ~10° = x> 3.

dopma npeacTaBJIeHNs Pe3yJbTAaTAa: BHIIOJIHEHHOE 33/1aHNe

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM

HCO6XOI[I/IMOI7I IOCICI0BATCIBHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.
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Ouenka "Xopouo' CTaBUTCS, €CIIM BBITIONHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbi

IIpakTuyeckoe 3ansiTue Nels
«IIpumeHeHHe MOKA3aTEeIbHOM (PYHKIMH B PellIEHNH IKOHOMHUYECKHUX 3a1a49»

Heas padorbi: OGOOMNTh, 3aKpEeNUTh U CHUCTEMAaTH3UPOBATh 3HAHUS TPU PEIICHUH 3a/ad C
HKOHOMHUYECKUM COJICPIKaHHEM

Boinoinenue paGorel  cmocoOcTByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P65_OVII.03, ITP67 OVII.03, ITP68 OVII.03, [TP610 OVII.03

MaTtepuajbHoe obecnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3ananue:

3anpaua 1. OnpenenuTs OyAYIIyI0O CTOMMOCTh KaluTaja, €CJv MepBOHAYaIbHASI €70 CTOUMOCTh
200 000 py6., cpok uaBectupoBanus 10 ner, nporentHas ctaBka 10% romoBbIx.

3anpaua 2. OnpenenuTs OyAyIIyr0 CTOMMOCTh MalMHbI B 2034r ¢ yuetoM uHusuun, eciau B 2024r
ee croumocth 2000 000 py06., undsuus 8% roaoBbIX.

ITopsinok BbINOJHEHHS PadOTHI:

S =P(l+i)
1. 3anmomHuM TabIUIly, MOCYMTAB 3HAYEHUS CYMMBI IO (hopmyIie

n |1 2 3 4 5 6 7 8 9 10

2. Tloctpouts rpadux GyHKIUH.
3. Cuenatb BBIBOJ.

3amava 1. Onpenenuth OyAyIIyI0 CTOMMOCTD KaIllUTalla, €CJIA IEPBOHAYAIbHAS €70 CTOUMOCTh
100 000 py®., cpok maBecTHUpoBanus 10 yieT, mporeHTHas ctaBka 12% roI0BBIX.

S =P(l+i)
1. 3anmomnuM TabnMIly, MTOCUMTAB 3HAYCHUS] CYMMBI 1O hopmyIie

n |1 2 3 4 5 6 7 8 9 10

S 112000 | 125440 | 140492,8 | 157351,9 | 176234,2 | 197382,3 | 221068,1 | 247596,3 | 277307,9 | 310584,8

2. Tloctpoum rpadux GpyHKIUH.
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350000
300000 -
(1]
3 | -=10584,3208
S 250000 —~377307,8757
€ 200000 _—547596,3176
2 __—T___221068,1407
S 150000 T 197382,2685
S _ 35%7&2634,1083
S 100000 +—— 25441.n4§23 ,
9 112000"
Y 50000
0
1 2 3 4 5 6 7 8 9 10
lop
3. BoiBoa: Oynymas crouMmocTs KanuTana coctaBut 310584,8 py6uieit uepes 10

JIET TIPU MPOIIEHTHOM cTaBke 12% romoBbIX.

3amaga 2. OnpeaenuTs OyAyIIyro CTOMMOCTh MaliHbI B 2034T ¢ yuetoM uHbIsum, ecinu B 2024r
ee croumocthb 1000 000 py6., unduAnus 9% rogoBeIx.

S =P(+i)
1. 3aHOJ’IHI/ITb Ta6J'II/ILIy, IIOCYHHUTAB 3HAUYCHU A Cy'MMLI I10 (1)0 JMy'J'Ie

" 2 3 4 5 6 7 8 9 10

S 1090000 | 1188100 | 1295029 | 1411582 | 1538624 | 1677100 | 1828039 | 1992563 | 2171893 | 2367364

2. Tloctpouts rpaduk GyHKIMH.
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/
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‘7%1 QQ219270Q
_ _4952562,/642
2 _§78039/121
3 1500000 A%77100/111
s 1538623,955
2 ”,4ffﬁ5158L61
S 1 Qsz11r2r?50: ?
£ 1000000
s 1090000
=
(&)
500000
0
1 2 3 4 5 6 7 8 9 10
rop,

3. Beox: ¢ yaerom uHusmmu 9% rofoBeIX, Oyaymias cTouMocTs MamuHbl B 2034 roxy Oynet
coctaBiATh 2 367 000 py6neii.

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbl
[MpakTnyeckoe 3ansiTue Ne 16

«Haxo:xxneHue 3HaYeHUi JJorapudmMa no nNnpou3BoIbLHOMY ocHoBaHu0. Ilepexox or oaHOrO
OCHOBAaHUA K Apyromy. Beruucienue u cpaBHenue jgorapugmos. JlorapupmupoBanue u
NOTEHIUPOBAHME BbIPAKEHH D)

Heas paGorbl: HayunTbcs HaxOAWTh 3HAYCHUS JIOTapU(PMHUYCCKUX BBIPAKCHUH, NPUMEHSS
oTpesieNieHUE B CBOMCTBA JIoraprudMoB. JlorapudMupoBaTh ¥ MOTCHIIMPOBATH BBIPAKCHHUS.

BoinosiHenue padotrsl  cnocodcTByer  (popmupoBanuio:[1P62 OVIL03, I1P63 OVII.03,
I1P68 OVII.03, [TP610 _OVII.03

MaTtepuajbHoe o0ecneyeHue:

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

3aganue:
1) Haiimute 3HaueHUs BBIPAXKECHUI:
a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs logs “V3/5.
2?Ha17mHTe 3HAYEHUSI BBIPAKCHUN:
a) 5 095 2 + 36Iog‘5 \/E;
b) 2I0925 + 81'099\/1_9;
C) 271—Iog36 _4—Iog40,125.

Ilopsinok BbIMOTHEHHS padoT
1. Wcnonb3yiiTe COOTBETCTBYIOIINE CBOMCTBA JIOTapu(MOB U OIpeieieHne Jorapudma.
2. Hcnonb3yiiTe 0OCHOBHOE JIoTapu(pMUdIecKoe TOXIECTBO U CBOMCTBA JIorapu(mMoB.

1) Beruucnure: |090’25 0,64+|Ogoi510'

Pemenme: log, ,;0,64+l0g,510=

C

log . b

C

Hcnonbsyem GopMyily mepexosa K HOBOMy ocHoBanuto 109, a = , TOJTy4lM
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_ log, ;0,64
" 10g,5 0,25
Jajiee UCIoIb3yeM CBOMCTBA Jloraprdma CTerneHu u Joraprudma mpou3BeICHUS
=log ;5 +/0,64 +log , ;10 = log , , (0,8-10) = log , , 8 = 3.

Ortser: -3.

+log,510= %Iog 05 0,64+log,;10=

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BAaTEILHOCTH JICUCTBUI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJYYUTh MPABHIBHBIC PE3yJIbTaThl U BBIBOJBI; B XOJC
MPOBeICHUS pabOThI ObUIH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenu jorapupmsol

IIpakTnueckoe 3ansaTue Ne 17
«Peenue Jorapu(pMuYeCKuX ypaBHeHHU I

Heas padorbl: OOCOOIIMTH, 3aKPENUTh M CUCTEMATH3UPOBATh 3HAHUS y4alllUXCs IO METO/aM
pelieHus JorapuMUIEcKuX ypaBHEHUN

Boinoinenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, I1P63 OVIILO3,
ITP65_OVYII.03, ITP68 OVII.03, [TP610 OVII.03

MatepuajbHoe obecnieyeHue:

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

3aganue:

Pemmre norapupmuueckue ypaBHEHMs, XapaKT€pHU3YIOUIMEe OSKOHOMMYECKHE MOJeNnu, s
MIPOrHO3UPOBAHUS OYAYIIMX IKOHOMUYECKUX MTOKA3aTeNIeH:

1) log,(x+2)=3

2) log;(2x +1) =logs(x +5)

3) In(x+4)~In(x+3)=In3

Hcnonb3ys cBoiicTBa orapuMoB 00U 4acTH ypaBHEHUS MPUBOJUM K OJTHOMY OCHOBAaHUIO

log 4 f(X) = log 2 g(X), @> 1. [Torennupyem obe yactu ypaBHeHHs, noiaydaem f(X) = g(X). Pemraem
MOJTy4eHHOe ypaBHeHHUE. T.K. HOTEHIIMPOBAHUE YPABHEHUSI MOXKET PUBECTH K MOSBICHHUIO IOCTOPOHHUX
KOpHEM, TO JIeJTaeM MPOBEPKY. 3alrChIBAEM OTBET.

Ilopsinok BbINOJHEHHSI padOThHI:

3amnucarb 3a1aHUC B TCTpaJlb U pCIIUTh.

Pemmte norapudpmuueckoe ypaBHEHHE, KOTOPOE XapaKTepU3yeT 3KOHOMHUYECKYIO MOJENb, IS
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MIPOTHO3UPOBAHMS OYAYIIMX SKOHOMUYECKUX MOKa3aTemneil:
log,5"*** =(x-4)-log , 5.

Permrenue.

CornacHo cBoiicTBam Jorapu(Mu4eckoil pyHKITUH:

log, 5% =log, 5" <5

[IpuBoauM ypaBHEHHE K CTaHIAPTHOMY BHUIY x>-9x+14=0. Pewaem KBaJ[paTHOE YpaBHEHUE U
nojiydaeM KopHu x1=2, xp=/. [I[poBepka Moka3pIBaeT, 4T0 X1=2 SBJSICTCS IOCTOPOHHUM KOPHEM.
Otser: 7

X+2

=5"" o Jx+2=x-4=x+2=x>-8x+16;

(I)opMa NMpeaAcCTaBJdCHUA pe3dyjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4Ho'" craBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTHh NPABWIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenu Jiorapugmsbi

IIpakTnyeckoe 3ansaTue Ne 18
«Pewienue JJorapu(pMuyecKuxX ypaBHeHU U HEPABEHCTB)

Heas padorbl: OOCOOIIMTH, 3aKPENUTh M CUCTEMATH3UPOBATh 3HAHUS y4alllUXcs IO METO/aM
pelieHus JorapuMUIECKUX YpaBHEHUM U HEPABEHCTB

BoinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, I1P63 OVIILO3,
ITP65_OVYII.03, ITP68 OVII.03, [TP610 OVII.03

MatepuajbHoe obecnieyeHue:

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

3aganus:
Pemmte norapudmuueckoe ypaBHEHHE W HEPABEHCTBO, XapaKTEPHU3YIOIIHE HSKOHOMHYECKUE
MOJICJIH, JUTSI aHAJIN3a JJOXOJI0B M PACX0JI0B OPTaHU3AIIHH:

1. logzx + 4 +log,x +logzx =2
2. log, x+log, x+log, x<35

8
ITopsinok BbINOJHEHHS PadOTHI:

1)PaboTtaeM 1O aNrOpPUTMY: HCIIOJB3Yys OINpenaesicHre Jorapudma o0e YacTH HepaBEeHCTBA
MPHUBOAMM K OJHOMY OCHOBaHHIO, T. €. mojiydyaeM HepaBeHCTBO Buaa l0g , f(X) < log 4 g(x). Eciu

ocHoBanue norapudma a=x-3>1, To mepasencrso log 4 f(X) < log a g(X) paBHOCHIBHO NHOGOMH M3
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flx)<g(x)
cucrem: | f(x) >0 W {f ) =<g9(),
gx) >0 gx)>0

Ecrm 0< x-3<1, 1o mepasenctBo log 4 f(X) < log a g(X) paBHOCHIBHO MOOOM U3  CHCTEM:
(fO) > g(x)
i g 8‘3 i g WITH {f ;x()x; >g (()x)' PeriaeM MOJIyd4eHHYIO CHCTEMY, 3aITUCHIBAEM OTBET.

2)B 5eBoii yacTH HEpaBEHCTBA JellaéM MPeoOpa3OBaHUS, HCIIOJIB3Yys CBOWCTBA JOrapu(MoB-
jorapu@m CTEreHu 1 JIorapu(m 4acTHOTO:

log a*=klog a, =0, c¢#£l, a=0.

log{[g]zlogﬂa—logﬂb, =0, c¢#l, a=0 b=0

[Monyuaem HepaBencTBO Buzpa log ; f(X) < g(x), a> 1, koTopoe 3amMeHsieM Ha PaBHOCUIIbHYIO
f)=gX)

CUCTEMY: { f Ex% > (()) . PemmiaeM nosnydeHHyro cuctemy, 3aliCbIBa€M OTBET.
| gx) >

3anucarh 3aJlaHuE B TETPa/b U PELIUTh.
Pemure norapupmuyeckoe HEpaBEHCTBO, XapaKTEPHU3YIOIIee SKOHOMHYECKYI0 MOJENb, JUIs
aHaJIM3a JI0XO/J0B U PAacXOJ0B OpraHU3aIHH:

1) Pemuth HEpaBEHCTBO
lc)gzx(x2 +2x + Z)ii 2.

Pemenne. HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CHCTEM

¢ 2 2
X +2x + 22457, X+ 2x +2<4x°,
x2+2x+2>0, HIH x2+2x+2>0,
0<2x<1 2x >1
-2 2
Ix —2x-2£0, 3x —2x-220,
1 HI 1
0<x<— x>
i 2 2
3[x—1+ﬁ] [x—l_‘ﬁ]q), 3[x—1+‘ﬁ] [x—l_‘ﬁ]m,
3 3 3 3
HIH
0<x<Cl x>l.
2 2

HpI/IMCHI/IM MCETO UHTCPBAJIOB

xel-4;-3)U(8 + =)

OTtBer:
®DopMa npeacTaBjeHUs pPe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo" cTaBUTCs, €CIIU BBINOJIHEHBI TPEOOBAaHUS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
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€
IPOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

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

Tema 1.3. KopHu, crenenn jorapupmsol

IIpakTyeckoe 3ansaTue Ne 19
«IIpumeHeHHe J0rapupmMoB B IKOHOMHKE

Heas padorbi: OOCOOIMINTE, 3aKPENUTh U CUCTEMATHU3UPOBATh 3HAHUS TIPU PEIICHUU 3alad C
9KOHOMHYCCKUM COACPIKAHUCM

BoinosiHenue padotrbl  cnocodcTByer  (opmupoBanuio:[1P62 OVIL.03, I1P63 OVII.03,
I1P65_OVII.03, I[TP67_OVYII.03, [TP68 OVII.03, [TP610 OVII.03

MaTtepuajbHOe obecneyeHue:

I/IH[[I/IBI/IZIyaJII)HI)IC 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3aganue:

1.ITycts Brimaguuk mosjoxui B 6ank 10 000 py0. mox craBky 18% romoBeix. Uepes CKOJIBKO JET
€ro BKJIaJl cTaHeT Oonble B 3,6 paza?

2. TpexnpoleHTHBIN BKJIa B cOepOaHK, paBHBIN a pyOJIsimM, yepe3 N JIeT CTAHOBUTCS PABHBIM a
TPEXIPOLEHTHBIH BKJIaJ CTAHOBUTCS paBHEIM a X (1,03)". Uepes ckoNbKO JIET BKIaj yTpouTCs?

ITopsiiok BHINOJHEHUS PaGOThI:

1. U3y4nuTh TEOPETUUECKYIO YacTh MPAKTUYECKONU padOThI

2. PemuTh 3amaun

®dopmyna cloXHBIX TpolieHToB: N=a-(1+0,0Ip)" , rne
a - IEpBOHAYAJIbHAs BEIMYMHA BKJIAJA,
N - CPOK BKJIAJA,
N - BeMuMHA BKJIa/1a 4epes n JieT,
P - 4KCIIO IPOLIEHTOB.
3anaua 1. Bxkinaguuk nonosxxun B 6ank 30000 py6. moj craBky B 8% rooBbIX. Uepes3 CKOIBKO JIeT
€ro BKJIQJI BBIPAcTeT B 5 paz?
Pewienue.
B Hamem cinyyae eHbIM Ha BKIaJe OyAyT HaKaruiMuBaThes MO cleayroueil popmyne

$=30000(1+—2_)".
100
Ham HeoO6xoaumo HaiiTH 3Ha4YeHue n pu kotopoM S Oynet pasao 150000
150000= 30000(1+ )",
100
T.€ PELINTh YPAaBHCHUE

8
5=(1+—)"
T
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Pemmute KOTOpOE HAM MOMOXKET OIpeesieHue Jorapudma. Bocronb30BaBIIMCE UM MBI TTOJTYYUM

n=log,,5.
Hanee nepelinem Kk ocHoBaHuto 10
n=log,,5= 95
" lg(18)
Teneps Bocmonb3yemcst Taduiel Jorapu(MoB WIH KATBKYISITOPOM
0,699 _27
0,255
Takum 06pa3om, BKJIaza Bo3pacTeT B 5 pa3 yepe3 7,3 JerT.
Ortser: 2,7
3amaua 2. B 6ank nonoxunu 10 000 py6 oz craBky 12% romoBbeix. Uepes3 CKONIBKO JIET €ro BKIA
YABOUTCS?
Pemenue.

B Hamem ciyyae eHbIM Ha BKJIaJie OyyT HaKaIIMBaThCS MO CIIEAYIOLIeH hopmyie
$=10000(1+ 2 )",
100
Ham HeoOxoaumo HalTH 3Ha4YeHue n pu KotopoM S Oynet paBao 36000
20000= 10000(1+ 2.7,
100

T.C. pCIIUTH YPABHCHUC

12
2=(1+—)".
100
Pemnth k0TOpOE HaM MOMOXKET orpeaeneHue Jsorapudma. Bocrnons30BaBIInCs, UM Mbl IOTYYUM
n=log,,,2.
Hanee nepeiineM k ocHoBaHuto 10
lg 2
n=1log,,,2= 9°
’ lg(1,12)
Teneps Bocmosib3yemcsi Tabuiie JorapuMoB UK KaJTbKYJISITOPOM
0,301
— =173
0,041
Taxum oOpa3oM, yaBOeHHE BKJIaga MPOU30MaeT yepes 7,3 Jier.

OtseT: 7,3

3anaua 3. JIByXIIpOLEHTHBIN BKJIag cOepOaHKa, paBHBINA a pyOJisiM, uepe3 N JIET CTAHOBUTCS paBHBIM
a(1,02)", a TpexNMpOLEeHTHBI BKJIaJ CTaHOBHTCA paBHBIM a(1,03)". Uepes CKOMBKO JET KaXIbIA HX
BKJIAJIOB YABOUTCS?

Pemenne.

1) Jlns nepBoro Bkiaaa

2a=a(1,02)",
OTKy/1a
2= (1,02)",
n=|091,022.

Brruncinnm Ha KaJIbKyISITOpPE
|Oglyoz2z35, 002788
2) s BTOpOTO BKJazaa
n=|091,032.
Brruncinnm Ha KaJIbKyIsITOpE
|Ogl,032z23, 449772.
OTtBeT: 110 IepBOMY BKJIaJy MPUMEPHO uepe3 35 JeT, a mo BTopomy — uepes 23,5 roja.

57



dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATEILHOCTH JCHCTBHI; B OTBETE MPaBUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYHTh MpaBUJIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTnyeckoe 3ansaTHe Ne 20
«PaguaHHBIA MeTOJ U3MePEeHNsl YIJIOB BPALlleHUs M CBSA3b C rpagycHoil mepoii. Haxoxxaenne
3HAYEHUH TPUTOHOMETPUYECKHUX QyHKIMID)

Henp padorbl: HayuuThcs mepexoauTbh OT paJMaHHON Mephl YIJIOB K IpajlyCHOH U 0OpaTHO.
HayuuTcs HaxXoAuTh 3HaYEHUS] TPUTOHOMETPUUECKUX (DYHKIIUH 11O ONpeAeTICHUIO.

Boinoinenue paGorbl  cmocoOcTByer  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P68_OVII.03, ITP610 _OVII.03

MarepuanbHoe o0ecnieyeHue:

WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHbIE MaTepUalIbl, KOHCIEKTHI JIEKIUH.

3aganmue:
1. BeIpasure B pajnaHax BeIUUYHHY yIJIa, 33]JaHHOTO B Tpajycax
a) 150° 0) 450° B) 40°
2. BeIpasure B rpajgycax BEJIMYUHY yIJIa, 33JJAHHOTO B paJIMaHax
a) 1"—0 0) 41 B %"
3. Ucnonp3ys ompesenieHns TPUTOHOMETpUYecKUuX (YHKIUH, HAaliAuTe 3HAKU 3TUX (DYHKIUN s
YTJIOB:
a) —210° 6) =

Ilopsinok BbINOJHEHHS Pa0OTHI

1. PajmanHas W rpajycHas Mepbl CBS3aHbl 3aBUCUMOCTBIO 180° = 7 paduan. I1ooTOMY 1°=—

180°’

3HAYUT X ° = 1% a paouan.

) 9 180°
2. YToOBI BBIPA3UTh YTOJl B TPAyCHONW Mepe BOCIOIB3YHTECh COOTHOMICHHEM 1pad = -

3. HaueptuTe eMHUYHYIO OKPYKHOCTB, OTJIOKUTE 3aJIaHHBIN YTOJI, TIOMHS, YTO TOJIOXHUTEIHHBIM
CUMTAETCS YroJl, OTKJIAJAbIBAEMbIN IIPOTUB YaCOBOM CTPEIIKH, & OTPULIATEIIBHBIM — 10 YaCOBOM CTPEJIKE.

—CuHycoM yria o Ha3bIBA€TCS OpAMHATA TOYKM EAUHUYHOW OKPYKHOCTH, IOJIYYEHHON NpH
ITOBOPOTE HAYAJIBHOT'O paJuyca Ha yrodi o.

—Kocunycom yrma o HasbiBaeTcs abcuucca TOYKHM €AMHUYHOM OKPY)KHOCTH, TMOJTYYEHHOW NpHU
ITOBOPOTE HAYAJIBHOT'O pajuyca Ha yrodi o.

—TaHreHcoM yriia o Ha3bIBa€TCsd OTHOLICHUE OPAMHATHI TOYKU EIUHUYHOM OKPYKHOCTH K €€
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aOcrucce.
—KoranrencoM yriia o Ha3bIBae€TCS OTHOIICHHE aOCIMCCHI TOYKH CIAMHHUYHOW OKPY)KHOCTH K €€
OpJuHATE.

1. Belpasure B pajnaHax BeIUUYHHY YyIJIa, 33JJaHHOTO B Ipajycax
a) 120° 6)225° B)10°

a) 120°=—2—-120°=2% 6)225°=—-225°=2% B)10°=—"-10°=Z,
180 3 180 4 180 18
2. BeIpasure B rpajycax BeIUYHHY yTJia, 33JJaHHOTO B pajriaHax
3w 21 5T
a) > 0T BT
a 3_”=£°°.3_”=1080 6)2_”=i°°.2_”=400 B)S_"zﬂoos_”zly)o
5 T 5 9 T 9 6 T 6

3. Mcnonb3ys ompeneneHus TPUrOHOMETPUYECKUX (DYHKIMHM, HaWauTe 3HAKK ATUX (DYHKIMNA IS
YIJIOB:
a) —120° 6) =
[TocTporM €IMHHYHYIO OKPYKHOCTb M OTJIOKMM JIaHHBIE YIVIbl. YT0Jd—120° OTKJIAABIBa€M IO

4acoBoii cTpenke. Touka, COOTBETCTBYIOIIAs yray —120° nexxut B |11 ueTBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

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

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecou paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIUMOM MOCIEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BBIIOJIHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJ€
MpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKEHUH

IMpakTnyeckoe 3ansitue Ne 21
«IIpeoOpa3oBaHue TPUTOHOMETPHYECKHX BbIpaskeHUil. OCHOBHbIC TPUTOHOMETPHYECKHE
TOKAECTBA)»

Heabr padorsl: HayunThcs HAaxXOAWTh 3HAUCHHS TPUTOHOMETPUYECKUX (DYHKIMH, HCHOIB3YS
OCHOBHBIE TPUTOHOMETPHYECKUE TOKICCTBA.

BbinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL03, I1P63 OVILO3,
ITP68 OVII.03, [TP610 OVII.03

MarepunanbHoe obecrnieyeHue:

I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHI/Iﬁ.

3aganue:
HaiinuTe 3HaUYeHUSI TPUTOHOMETPUYECKUX (PYHKUUH, €CIIU U3BECTHO:
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. 5 bia
1) sin x=—, - <x< 1
137 2 Z
T
2) cos xX= — o <X —

3) tg x= —1%,% <x< T

IHopsinok BbINOJIHEHHUS Pa0OTHI

1. 3anumuTe, 4TO JaHO B 3alaHUM.

2. 3anumute (GOPMYIBl OCHOBHBIX TPUTOHOMETPHYECKMX TOXKIECTB, COJEpKaIlue JTaHHYIO
(GYHKLHUIO U Ty, KOTOPYIO HEOOX0IMMO HalTH.

3. Beipaszute HemsBecTHy0 ¢(yHkIM0. Ecam HeoO0XoauMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OIIpeNIeJINTE 3HAK UCKOMON (DYHKILIUH, UCHIOJIb3Ys 3aJaHHYIO YETBEPTh.

4. BpryucnuTe 3HAYCHUS BCEX HEM3BECTHBIX ()yHKITHIMA.

Haiine 3Ha4eHUst TPUTOHOMETPUYECKHUX (DYHKIIUHM, €CIIM U3BECTHO:
1) cos x= 0,8, 3771 <x< 21

2) sin <= 0,6,% <xX< T

3)tg o= —2, 7 <<

a) [ano: cos «= 0,8, 37” <x< 2m. Haittu: sin «, tg &, ctg «
Pewenue:

1)3anuiieM 0OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO

cos? « +sin? <=1
Beipasum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cuHyc B |V ueTBepTH MMeeT OTpULIATeNIbHOE 3HaueHue, To sin X= —y/1 — 0,64 = —/0,36 =
—0,6.
2) 3amnuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

sin «

tg X=
g oS X
[ToacTaBuM M3BECTHBIC 3HAYCHUS U HAWEM HEM3BECTHYIO (PYHKITHIO
-0,6 6 3 0.75
0,8 8 4 ’
3) 3anuiiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO

tg «<-ctga =1

tg o=

1
Beipa3um u3 Hero HCKoMyro (QyHKLUIO ctg <= P

tg x= ——=—1=
ctg 3

0) Hano: sin «= 0,6,2 << T
Haiitu: cos &, tg «,ctg <
Pemenne:
1)3anwuiieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO
cos? o +sin? «=1
Bripaszum u3 Hero uckomyro QyHKIHO oS X= +V1 — sin? «
Tak kak kocunyc Bo || uetBepT oTpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
sin «

tg x=
g cos X
[ToxcraBUM M3BECTHBIC 3HAUYCHUS U HallIeM HEM3BECTHYIO ()YHKITHIO
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t 26 6 3 0,75
= = —_—_— = —_——_—= -
9%="08" "8 2 ’

3) 3anuIiemM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO
tg «<-ctga =1
1
Bripazum u3 Hero uckomyro GyHKIUIO ctg o= o=
4 L 1
ctg x= —==—1—=
g 3 3
3
B) Jlano: tg x= —y <x<m
Haiitu: cos &, sin &, ctg «
Pemenue:
1) 3anuiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO
tg «<-ctga =1

1 1
Beipaszum u3 Hero uckomyro QpyHkuo ctg <= o= ctg x= -1 3
2) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
5 1
1+tg? o= ——
c0s* X

1
Beipa3um 13 Hero HCKOMy0 (QYHKLUIO COS X= * T
g“xX

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

3) 3anuineM OCHOBHOE TPUTOHOMETPHYECKOE TOKICCTBO
cos? x +sin? x=1
Bripaszum u3 Hero HCKOMyto QYHKIHIO Sin X= +V1 — cos? «
Tak kak cunyc Bo || 4eTBepTH MOMOKHUTENBHBIN, TO Sin «=+/1 — 0,64 =+/0,36

0,6.
(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €CiM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJTHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IMpakTnyeckoe 3ansitue Ne 22
«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKHX BbIpaxeHHii. POpMYJIbI CJ10KeHHS, YIBOCHMSI.
DopMyJibl IPUBeEICHUS

Heabr padorbl: HayunTbes mnpeoOpa3oBBIBaTH TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOIB3YS
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TPUTOHOMETpHUYECKHE (OPMYITHI.

Boinoinenue paGorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P68 OVYII.03, [TP610 OVII.03

MarepuajibHoe o0ecnieyeHue:

I/IHI[I/IBI/I[[yaJILHLIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI HGKHHﬁ.

3ananmue:

c0512°c0s48°—-sin12°sin48°
c0554°5in36°+c0s36°sin54°

3 24 31 3
2.Z[aHocoso<=—E; cosﬁ’:—g; T[<OC<7; T[<,3<7.

Haiinure sin(x —f).

1.Brruncnure

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

3.JlokaKuTe TOXKACCTBO:

IMopsiioK BBINOJTHEHHS PAOOTHI

1) 3anuimuTe 3amaHWe W ONpEACIHTe, KakKMMH (GOpMyJaMH TPUTOHOMETPHH  HYXKHO
BOCIIOJIb30BaThCH.

2) Ilpumenute 5T HOPMYJIBL

3) YropoctuTe MONyduBIIEeCs BbIpaKCHHE. BBIYMCIUTE, €CIM 3TO HEOOXOAWMO, 3HAYCHUE
BBIPKCHUSI.

Xoj penieHus:
€c0S71%¢0526°+5sin71°sin26°

Sin20°c0s25°+c0s20°sin25°

1 .Berunciure

Pemenne:
c0S71°-c0s26°+ sin71°-sin26°

sin20°- cos25° + co0s20° - sin25°
Jliis pelieHus: HaM HE0OXOAUMO HCTOIb30BaTh (POPMYJIbI CIIOKEHHUS:
cos(a £ B) = cosa - cosf + sina - sinf
sin(a + B) = sina - cosf * cosa - sinf
c0s71° - cos26° + sin71°-sin26°  cos(71°—26°)  cos45°
sin20°- cos25° + c0s20°- sin25°  sin(20°+ 25°)  sin45°
2. aHo sin <= %; cosf = g; % <x<m 0<B< % Haiigure sin(x +3).

= tg45° =

Pewenue.
s pelieHus Ham HYKHO HCII0JIb30BaTh bopmyny CIIOKEHMUSI
sin(a + B) = sina - cosf + cosa - sinf8
Ho Ham Hen3BecTHBI 3HaueHus cos X u sinf.
Haiinem cHavana 3T1 3Hau€HUs, UCIOIb3YsI OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO:
cos? « +sin? o= 1
Bripasum u3 HEro HCKOMY0 QYHKIHIO c0S <= 1V 1 — sin? o

sinf = +4/1 — cos?p

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

. . 16 25 16 9 3

Tak kak cuHyc B | 4eTBepTH MOIIOKUTENBHBIN, TO SiNnf = \/ 1- Pl Pt Pyl et

[ToncraBuM HaiiieHHBIE 3HAUSHHS B (GOPMYITy ¥ BRIYHCINM 3Ha4YeHne Sin(« + ).
8 4 ( 15) 3 32 45 13

sin(oc +ﬁ) Zﬁ'§+ _ﬁ

5 85 85 85
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sin(x—p)cosB+cos(a—p)sinf
cos(a—B)cospB—sin(a—pB)sinfB -

3.JlokaxxnuTe TOKAECTBO: tga

JlokazaTenbCcTBO.
BeimuiiieM oTiepHO JIEBYIO YaCTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIONb3Ysl POPMYIIbI CIIOKEHUS:

sin(x —f) cosp + cos(a — f) sinf _ sin(a —f +p) sina _

cos(a — B) cosB — sin(a — B) sinB ~ cos(a —f +B) cosa tga
tg x=tg <

ToX1eCcTBO TOKa3aHO.

Bo3MokeH W apyroi crnocob JoKa3aTenbCTBa:
Sin(« —f) cosp + cos(a — B) sinf
cos(a — B) cospB — sin(a — B) sinf

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

~ (cosa - cosP + sina - sinf)cosf — (sina - cosp — cosa - sinf)sinf
PackpoeM ckoOKH U MpHBEAEM MOT00HBIE CTaraeMbie
sina - cos?f — cosa - sinf - cosP + cosa - cosf - sinf + sina - sin?f

~ cosa - cos2f + sina - sinf - cosf — sina - cosf - sinf8 + cosa - sin?f
sina - cos?p + sina - sin?f  sina(cos?f + sin?*p)  sina

 cosa - cos?f + cosa - sin?f  cosa(cos?f + sin?B)  cosa
tg o= tg

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurepun oneHku:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YyNbTaThl W BBIBOJIBI; B XOJI€
MpOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTuyeckoe 3ansaTue Ne 23
«IIpeoOpa3oBanusi TPUrOHOMETPHUYECKHX BbipaxeHuii. [IpeoOpa3oBanne cymMmbl
TPUTOHOMETPHYEeCKHUX (PYHKIUI B IPOU3BE/ICHUE, IPeodpa3oBaHNe NPOU3BeICHHA

TPUTOHOMETPHYECKUX (PYHKIMI € CyMMY»

Heabr padorbl: HayuntTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOIB3YS
TPUTOHOMETPHUYECKUE (POPMYIIBL.
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IIpakTuyeckoe 3ansitue GopmMupyer:
[1P62_OVII.03, ITP63_OVII.03, ITP68 OVII.03, [TP610 OVII.03

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbI HGKHHﬁ.

3ananmue:
sin78°-sin42°

c0s78°—co0s42°
tg(180°—a) cos(180°—a)tg(90°—a)

sin(90°+a)ctg(90°+a)tg(90°+a)
sin2a+sin6a
—— = tgda

1. Haiinure 3HauYeHNUE BHIPAXKCHUS:

2. YnpocTuTe BhIpaKeHue:

3. JlokaxxuTe TOKACCTBO:
cos2a+cosé6a

IMopsiiok BbINOJHEHUSI PA0OTHI

1) 3anummTe 3amaHMe W ONpPEACIHMTE, KAaKUMH (GOpPMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCA.

2) Ipumenute 3T HOPMYJIBL.

3) YopoctuTe MOJyYMBINEECS BbIpaKCHHE. BbIYMCINTE, €CaM 3TO HEOOXOAMMO, 3HAYCHUE
BBIPAKEHUS.

sin68°—sin22°
c0s68°—c0s22°
Jlnsi pemieHUs HaM HY)KHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH

TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEIACHHE:

1. HaiinuTte 3HaUYeHHUE BHIPAXKCHUS:

a+pf a—pf
cosa + cosP = 2cos 5 C0s—
at+fB a-p
cosa — cosf} = —2sin sin—
a+ a—
sina + sinf = 2sin > F Fcos— F
. . atp a-p
sina — sinff = 2cos 5" sin—

Pemenue.
68° 4+ 22° . 68°—22°
sin68° — sin22° 2cos 2 *sin 2 2c0s45° - sin23° cos45°

c0s68° — c0s22°

_osin 28 ;22 . sin &8 ;22 —25in45° - sin23°  sin45°

= —ctg45° = -1

sin(180°+a)-tg(x—180°)-cos(360°—a)
ctg(g—a)-ctg(n+a)-cos(37n—a)
[Ipu pemeHnn 3TOro 3aJaHUs HYXHO MPUMEHHUTH (OPMYIbI MpuBeneHHs. s 3TOro BCIOMHUM
MHEMOHHNYECKOE IIpaBUJIO:
1) Ha3Banue ¢pyHKIMM HE MEHSIETCS, €CIIM K apTyMEHTY o TpubaBisercss —N Wik 7N,

T Y
HazBanue (I)yHKI_II/II/I MCHACTCH, CCJIU K apTYMCHTY O HpI/IGaBHHCTCH - E n uin ETI., N- HEYECTHOEC YUCJIIO.

2. YrpocTuTe BhIpakeHHUE:

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

 tga-ctga- (—sina) ctga  €9S%

T 3
ctg(z — a) - ctg(m + a) - cos(5 — a) Sina
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cosa ' sina )
= — = Slna
cosa
sina+sin3a+sins5a
=tg3a

3. I[OKa)KI/ITe TOXIECCTBO:
cosa+cos3a+cos5a

Jlnsi pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu MpeoOpa3oBaHUs CyMMBI U pPa3HOCTH
TPUTOHOMETPUYECCKUX (YHKIIUN B MPOU3BEICHUE.
Pemenue.
sina + sin3a + sinb5a

= tg3a
cosa + cos3a + cosba g
BeimuiieM oTiepHO JIEBYIO YacTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ys POPMYIIbI:

. ) . . . ) . atsa a-5a , . ) )
sina+sin3a+sinsa __ (sina+sin5a)+sin3a _ 2sin——cos——+sin3a __ sin3a-cos(—2a)+sin3a _
a+5a a—

5 Cos 25a+cos3a o cos3a-cos(—2a)+cos3a

Bocronb3yemMcst 4eTHOCTBIO KocuHyca cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

cosa+cos3a+cossa (cosa+cos5a)+cos3a " 2cos

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a g

tg3a = tg3a
ToxnecTBo 10Ka3aHo.

(I)opMa NnMpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' CTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJTYYUTh MPaBUIIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh PABUIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKUX BbIPAsKeHUH

I[IpakTuyeckoe 3ansitue Ne 24
«IlocTpoenne rpapMKOB TPUTOHOMETPUYECKUX PYHKUMH € HCIIOJIb30BAHUEM
reoMeTpHYeCKHUX Npeodpa3oBaHID)

Heapr padorbi: Hayuuthcs cTpouTh rpaduku TPUTOHOMETPUYECKHX (YHKIUH C ITOMOIIBIO
npeoOpa3oBaHUil U UCCIIEIOBATh UX CBOMCTBA

Boinoinenue paGorbl  cmocodcTByerT  (popmupoBanuo:[1P62 OVIL.03, TIP63 OVII.03,
I1P65_OVII.03, I[TP66_OVII.03, [TP68 OVII.03, [TP610 OVII.03

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAbl, KOHCIIEKTHI JIEKIIH.

3aganme:
[MoctpouTts rpaduk pyakmmun y = 3sin(x — %). 3anucarth CBOICTBa 3TOM PyHKUIUH.

Iopsinok BbINMOJIHEHUSI PAa0OTHI:
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ITpu nocTpoeHnu rpaduka Hy>KHO BOCIIOJIB30BATHCS MPEOOPa30BAaHUSIMU TPAPHUKOB.

1.y = fX) + b — rpapux ¢yaxuu nomydaercs u3 rpadpuka yakimuun y = f(X) myrem
napauIeIbHOTO TIePeHOCca ITOro rpaduka Ha BenuuuHy Baojib ot OY. Ilpu stom, ecim b>0, To rpadux
¢bynkuuu f(X) + b pacnonaraercs Boime rpaduka Gpyakuun f(x), eciau b<0, To HuKe 3TOrO rpaduka.

2.y = f (X + b) — rpadux dynkuuu monydaercss u3 rpadpuka ¢pyHkuuu y = f(X) ¢ momoisio
napajuieNIbHOTO TIepeHoca Toro rpaduka Ha BenmuunHy b Baosb ocu OX, mipu 3tom, eciau b>0, To ciBUT
BJIEBO, a eciii b<<0, TO CABHUT BIPaBO.

3. y = - f(X) — rpadux cummeTpuder rpaduky y = f(x) orHocurenbHo ocu OX

4.y = a f(x) — rpadpux ¢ynkumu mnomydaercs u3 rpaduxa ¢yHkumum y = f(x) ¢ momouiso
pacTshKeHHs WK ckatus rpaduka mo ocu OY nponopiuoHanbHO KO3QPUIUEHTY @, IpUYeM,

eciu a > 1, To Bce opaMHATHI rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEHbBIIAIOTCS
B a pa3.

5.y = fla x) — rpaduk QyHkuum nomyvaercs u3 rpadpuka QyHkmumu y = f(X) ¢ momorpo
pacTsHKEHUS WIN CKATHsI BIOJb ock OX MPOMOPIUOHANIBHO KOAPOHUIMEHTY @, IpUYeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x] - JJI TIOCTPOEHUS 3TOro rpaduka HY>KHO MOCTPOUTh rpaduk GyHKuU y = f(X) u

oTo0pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOPhIE PACIIONOKEHBI HHXKE STOW OCH.
[Tocne moctpoenus rpaduka npoBeauTe UccieaoBanrne GyHKIMU o 001Iei cxeme.

[Toctpouts rpadux ¢pynkuuu y = 2cos(x + g) 3anucath CBOMCTBA 3TOM (DYHKIUU.

Chauana nmoctpouM rpaduk QyHKIHHA Y = COSX

™ T
[lepenecem rpaduk QyHKIMH Y = COS X Ha 3 BJIEBO. [Tonyuum rpadux pynkuuu y = cos(x + ;).
PactsineM rpaduk nomyuuBmieiics GpyHKkuuu B 2 pasza B1oab ocu Oy.

T
p =2C08| X+ —
! { J

Uccnenyem ynkiuto mo oO1ei cxeme:

1. D() =R;

2. E(y)=[-2; 2]

3. y=0nupux=n/6+an,n€Z

4. OyHKUuMsA 00IIero BUAA.

5. ®yHkuus ~ HeMOHOTOHHas, mnpu  x€(2n/3+2mn;  5n/3+2an)-¢dyHKuus  BO3pacTaer;
npu x € (-7/3 + 2an;2 ©/3 + 2an) — pyHKIMs yOBIBACT;

6. (-#/3 + 2zn; 2) — max; (2z/3 + 2an; -2) — min;

7. T=2x.

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JCUCTBUI; B OTBETEC MPABUIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIIMCH U BBIYMCIICHMS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISIET C/ENIaTh MPABIIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPaBEHCTBA

IIpakTHyeckoe 3ansaTHe Ne 25
«IIpocTeiilne TPHrOHOMETPHYECKHE YPABHEHHUS] U HEPABEHCTBA»

Heawb padorbl: HayuuThcs pemars npocteiie TPUrOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA

IIpakTnyeckoe 3aHsATHEe (OPMHPYET: YMCHHE OICPUPOBATH MOHATHUSAMH: DPAlMOHAIBHBIC,
UppalMOHAIIbHBIE, [10Ka3aTeIbHbIE, CTEIICHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE YPAaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI.

Boinoinenue paGorbl  cmocodcTByer  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P65 _OVII.03

MaTtepuajbHoe obecnieyeHue:

WuauBuyanbHbIC 3aJaHKs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTHI JICKITHIA.

3aganmue:
PeHII/ITe TpI/IFOHOMCTpI/I‘-IeCKI/IC ypaBHeHI/IﬂI
1) cos3x =0

2) sin (Zx —g) =-1
3) 3tg (4x + g) =—/3
4) ctg (2x+§) = ——

5) sin4x - cos3x + cos4x - sin3x = %

Ilopsinok BbINOJHEHHS Pa0OTHI:

1. 3anucate ypaBHEHHE U OMPEIEIUTh, K KaKOMy BHUJY OHO OTHOCHUTCS U Kakoul (opmynoit
HE00X0IMMO BOCIOJIb30BAThHCA.

2. PemmuTh ypaBHEHHE.

3. 3ammcarb OTBET.

Pemmure TPUTOHOMCTPUYCCKNEC YPAaBHCHUSA:
1) sin2x =0
DT0 ypaBHEHHE OTHOCHUTCS K YACTHBIM CITydasiM, TIO3TOMY KOPHH HaXOIATCS IO opMyIe

X=mnn, ME”Z

XXXXXXXXXXXX 2x = mn,nez,
T
X = En, nez

s
OTtBeT:x = S nez
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2) cos (Sx +§) =-1

OTO ypaBHEHHE OTHOCHTCS K YaCTHBIM Cily4asM, I[O3TOMY KOPHHM HaxoJsATcs 1Mo Qopmyie

x=m+2nn, ne€EZ

XXXXXXXXXXXX
5x+g=n+2nn, nezZ
5x=n—g+2nn, nez

21
5x = KX + 27n, nezZ
2w 2w
X = E + ?n, nez
2n  2m
OtBer: X = 15 + ?n, neZ

3) 2cos3x = -1
1

Pa3znenum o6e yactu ypaBHeHus Ha 2. [lonyunMm ypaBHeHue: €os3x = — .

1
OTO ypaBHEHHE HE SIBISICTCS YAaCTHBIM CIydaeM, a = — > la] < 1. [TosTOMy OHO MMEET pelieHue,
KOTOPOE HaxonuTes 1o ¢popmyine: x = rarccosa + 2nn, neZ

1
3x = farccos(— 5) + 2mn, nez
1
3x = +(m — arccos E) + 2mn, nez
I
3x = £(r — §) + 2mn, nez

21
3x =+ 3 + 271n, nez

+27T+27T 7
XxX=+—+—n, ne
, , -9 3

OtBeT: X = i§+?nn, nez

0 ia(or-2) =2

VYpaBHeHUE UMEET pelIeHre, KOTOpoe HaxoAuTcs o popmyne: x = arctga + nn, neZ

n V3
6x ——=arctg\ —— |+ nn, neZ
4 3
dyHKIHA Y = arctgx HedeTHas, modTomy arctg(—x) = —arctgx.

T
6x — 1 = —arctg 3 + mn, nez

4 T
6x—Z=—g+7m, nez
T T
6x = —gn+z+7m, nez
6x=E+7m, nez
T T
x—ﬁ+6n, nez
T T
OTtBeT: X = 7 + gn, nez

5) cos6x * cos3x + sinbx - sin3x = \/2—5
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Buaym, 4To 1eByI0 4acTh MOXHO CBEpHYTH 1O (POPMYIIaM CIIOKEHUS:
cos(a £ B) = cosa - cosf + sina - sinf
V3
cos(6x — 3x) = >
V3
cos 3x = >

Teneps ypaBHEHUE SIBISIETCS MPOCTEHIIIMM, U €T0 KOPHU HAXOASTCS 110 popMyIIe:
x = t+arccosa + 2nn, neZ.

3x = iarccosg + 2nn, neZ

3x = i—%+ 2mn, neZ
m 21
X = iE+?n, nez
m 2m
OtBeT: X = iﬁ+?n, nez

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEOOXOMMOM TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE MPABHJIBHO M AKKYpPaTHO BBIIOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITOJIHEHHOM YacTH TaKOB, YTO IO3BOJIAET IOJYYUTh MpPaBUIbHBIE pPE3yabTaThl U BBIBOABI; B XOJ€
IIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WK 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakT4eckoe 3ansaTue Ne 26
«Tpuronomerpuyeckue ypaBHeHHs © METOAbI HX PeLICHHS»

Hean pabdotbi: HayuuThcs pemiath TPUTOHOMETPUUYECKUE YPABHEHUS, CBOSIINECS K MIPOCTEHIIINM.

BbinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL03, I1P63 OVILO3,
I1P65_OVII.03

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHHA.

3ananue:

Penurte TPUrOHOMETPHUYECKHE YPABHEHHUS:
1) 2sin?x — 3sinx +1 =0

2) 8sin’x + 6cosx —3 =0

3) 6tg*x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(m—x)+8cos(m+x)+7=0
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Ilopsinok BbINOJHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIpENENUTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIIMM YPABHEHUSM.

2. Ecnu Heo6XxoIuMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHUTEIBbHO ATOM
nepemeHHo. llocime pemieHus ypaBHEHHMS C HOBOM IIEPEMEHHOM BEpHHUTECh K 3aMeHe. J[oJbkHO
IIOJIYYNUTBCS NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHUTE, YTO, €clM ypaBHEHHE COACPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
YUYeCTb UX 00J1aCTh OINpEIeIEHUs.

3. Ecnmu ypaBHEHHE MOXKHO TPEACTAaBUTh B BHJIC NPOHM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4yaCTb paBHA HYJIIO, TO PA3JIOKUTE JIEBYIO 4aCTh HA MHOXKUTEIU M HCIOJB3YH NpPaBUIO, KOrAa
IIPOU3BEICHUE paBHO Hym0. [IpUpaBHAB KaKIblii MHOMHTEIb K HYJIIO, IIOJIYYUM HECKOJBKO
IIPOCTEHIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YUUTHIBAS 00J1ACTh JOIYCTUMBIX 3HAUCHUH.

4. 3anuimure OTBET.

Pemmre TpuroHoMeTpuueCKrUe ypaBHEHUS:

1) 2cos?x + cosx = 1

Pemenue.

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHUIO
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHU.

IIycTh cosx = t, TOr1a Hale ypaBHEHHUE IPUMET BH]T 2t +t=1

[lepeneceM | B neByt0 4acTh U MOJIYYUM IIOJIHOE KBAJIpaTHOE YpaBHEHHE

2t +t—-1=0
D=1-4-2-(-1)=9, D=3

t_—1—3_ N
1 - 4 - )
t_—1+3_2_1
27 4 T 472

BepHemcs k cTapoii mepeMeHHOM:
cosx = —1 WU cosx = %
[Momyuynnu fnBa MPOCTEHUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUs, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe pelaercs o ooueit popmyne. Pemnm ux.
Dcosx = —1
x=m+ 2nn, neZ
2)cosx = %

1
X = iarccosz + 2mn, neZ

T
X = i§+2nn, nez

OtBeT: X =mW+ 2nn, x = i% + 2mn, neZ
2) 2cos?x + sinx—1=0
Pemenmue.
DTO ypaBHEHHE COAEPKUT Pa3HOMMEHHbIE (DYHKIMH, HOITOMY CPa3y BBECTH HOBYIO IIEPEMEHHYIO
He MOTYYHTCS.
Bocnosb3yeMcsi OCHOBHBIM TPUTOHOMETPHYECKHM TOXKIECTBOM U BBIPa3HM OJHY (YHKLHIO 4Yepe3
Apyryio:
cos’x +sin’x =1
cos’x =1 — sin’x
2(1 —sin®x) + sinx—1=0
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2 —2sin’x +sinx—1=0
—2sin’x + sinx +1=0
2sin*x —sinx —1 =10
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IMEPEMEHHONW MOXHO MPHUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
ITycTh Sinx = t, Torja Halle ypaBHeHHe npuMeT Bu: 2t2 —t — 1 =0

D=1-4-2-(-1)=9, VD=3

L_1-3_ 1
1~ 4 - )
B e
274 T4

BepHemcs k cTapoii IepeMEHHOM:

sinx =1 WU sinx = —%.

[Tomyuynnu fnBa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUs, ME€PBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe pelaercs o oouieil popmyne. Pemunm ux.

1) sinx =1 x = % + 2nn, neZ
1

2) sinx = —-.
: 1
x = (—=1)™arcsin (— E) + mn, nez
x=(=D" (— E) + 7n, nez
6
T
x=(—D"1=—+mn, neZ
6
T T
Otger: X = ol 2mtn,  x = (-1)"*? gt nez
3) 5ctg?x — 8ctgx +3 =0
Pemenne.

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycThb ctgx = t, Toraa Halle ypaBHeHHE IpuUMeT Bu: 5t — 8t +3 =0
VuaureiBaem O/[3 x # nn, neZ
5t —8t+3=0

D=64—4-5-3=4, D=2
L=3"2_06
1 10
842
27 10

BepHemcs k cTapoii mepeMeHHOM:
ctgx =1 1581078 ctgx = 0,6.

PemmwMm nx.
Dctgx =1
x = arcctgl + nn,neZ
T
X = Z + n, neZ
2)ctgx = 0,6

x = arcctg0,6 + mn,neZ
OTtBeT: x = % + nn,x = arcctg0,6 + mn,neZ
4) cos2x + cos4x — cos3x =0
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Pemenue.

Hcnone3ys dhopmynsl mpeodpa3oBaHusi CyMMbI M Pa3HOCTH (YHKIIMI B MPOU3BEIACHUE, PA3I0KUM

IMpaBYyIO YaCTb YPABHCHUA HAa MHOXUTCIINU:
2x+4x S 2x—4x

2cos —cos3x =0

2c0s3x - cos(—2x) —cos3x =0 cos(—2x) = cos2x

2c0s3x - cos2x — cos3x =0

cos3x(2cos2x—1) =0

cos3x = 0umm 2cos2x —1 =0

[Monyumin aBa HPOCTEMIIMX TPUTOHOMETPHYECKUX YpPABHEHHSI, IEPBOE OTHOCHTCS K YACTHBIM
ClIydasiM, a BTOPOE peliaeTcs 1o obiuei popmysie. Pernm ux.

1Dcos3x =0 2)2cos2x—1=0
T _
3x = >+, neZ 2cos2x —11
T T Dy = =
X=—+4+=nnez cosex 2
6 3 T
2x = i§ + 27mn, nez
T
=+ —+4mn, neZ
6
OrtBeT: X =%+§n, X = i%+nn, neZ

5) 2sin?(m — x) +5cos(37n—x) +2=0

Pemenue.

CHayana HyXHO IIPUMEHUTH (OPMyYIIbl IPUBEICHHS:
sin?(m — x) = sin’x

3 ]
cos (7 — x) = —sinx

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

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHOM MOXHO NPHUBECTH K PELICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.

I[ycTh sinx = t, Toraa Halle ypaBHeHue IpuMeT Bu: 2t2 — 5t + 2 = 0

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

. 5-3 1
1~ 4 - )
. 5+3 8 5
2T 4 T4
BepHemcs k cTapoii mepeMeHHOM:
sinx = % 1581078 sinx = 2.
Dsinx = % X = (—1)”arcsin% + n, nez 2)sinx = 2 YpaBHEHHE HE UMEET pelIeHuH, T.K. 2 > 1

x = (—1)"%+ mn,

OtBer: x = (—1)" % + mn,

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIIEeT0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYMCIICHMS.
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Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJIHEHBI TPEOOBaHUS K OLEHKE "OTIUYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckoe 3ansaTue Ne 27
«UnciaoBasi  MOCIEAOBATEIBHOCTD, CHOCOOBI ee  3aJaHHMsA, BbIYHMCJICHHE YJICHOB
nocJjenosareJbHocTH. [Ipenena nocienoBarenbnoctu. Haxoxaenue npeaesioB GyHKIMm»

Lean padoTbi:
Hayuutbest pemath 3a1auu, CBI3aHHBIE C YUCIOBOW MOCIIEI0BATEIBHOCTEI0. HaydnThCsl BEIYUCIIATH

o 0
npenensl QyHKIUN, pacCKpbIBaTh HEONIPEAEIEHHOCTU (6) U (g)
BoinosiHenue pa6orsl cniocodcTByeT (popmupoBanuio:[1P62 OVIIL.03, [TP63 OVII.03
MaTepl/laJIbHOC odecmeueHue: I/IHI[I/IBI/I[[yaJH)HI)IG 3alaHuA, CIIPABOYHBIC MAaTCpHajbl, KOHCIICKTbI

JICKIINN.

3aganue.
1) Pemutsb 3a1aun Ha YUCIOBYIO M1OCJIEOBATENBHOCTbD.
2) Beraucnuthb npeaesbl GyHKIui

3aganue 1 3agadue 2
1. HaiiT BOCEMOM 4WJICH MOCJIEIOBATCILHOCTH;
1. 2. E _n. 6.li x2-2x-3
2" 3" 4’ n+1’ dimye, x2+x-12
. Haiitu HOMep uncna 3 B mociaeaoBaTeIbHOCTHU:
27’1 + 1 7 A x2—1
a, = n2 .llmx_,l m
3. Beluncnurs:
; 2 _ . 6x%+5x—4
xll,rPZGx 8x + 5) 8.11mx_,2 TZX
4 lim,_, Y2+
' xX-2 7 _ 5o
1-VZx 9.i VEE+
dimy o -
x%2-16 . x+1-2
5.lim,_,—— —, 10.lim,_,; —

Ilopsinok BbINOJHEHHS PadOThI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIIy4yae 3aTPYAHEHUs BOCIIOJIb3YHTECh CIIPAaBOUYHBIMU
MaTepHrajaMH), BBIIIOJHHUTE 331aHUE

3amanue Nol
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o 2n—-1
1. JleBsATHIN Wi€H MOCIEA0BATEILHOCTH  C, = ( J"3_3> paBen?
n°+

_(2-9—1)_ 17 17 17
°T\Vo5 13

V732 aviss . © 7 i3
2. Homep uncna 6, SBISIOMIETOCS YICHOM IOCIEA0BATEIbBHOCTH a, = n? —5n paBeH?
6=n2-5n
n%-5n-6=0
n,;=6
n,=-1 —TIOCTOPOHHUI KOPEHB T.K. HOMEP HE MOKET OBITh OTPUIIATEIHLHBIM YHCIIOM.
Ortser: N=6.

3amanme Ne2

o 0
HaI/II[I/ITC mpeaciipl MPECABAPUTEIIBLHO I/I36aBI/IBH_II/ICB OT HEOIIPECACIICHHOCTHU (5)
2_81 0 9 9 . 9

X—9=( )=llmw llmi—llm——llmZ—Z

x—9 X(x-9) x—9 X x—-9 9 x—3
x2+4x-5 0\ _ ;. (x+5)(x-1) _ .. s T _
2. limy,; - (0) = }(1_1)1}—()(_1) = }(l_I)T}(X +5) = }(gr%(l +5) = }(1_{1}(6) =6

1. limy g

0

x2+4x—5=0 {x1+x2=—4_>{x1=—5

X1+X2 =-5 - Xy = 1
3. I Vatx—vJa—x _ (9) (\/a+x Va—x)(Va+tx+va-x) _ lim Wa+x)2-(a=x)2 =i atx—a+x
- My x “\o x_,g x(Va+x+va— x) N x1—>0 x(\/a+x+va x) xg% x(Vatx+ia=x)

2x 2 2
lim = lim = lim ——— = lim = lim—
x—0x(Vatx+va=x) x>o0Vatx+Ja—x  x->0Va+t0+/a—0  x—0 2\/_ x50 Va \/_ ;

Breraucnouts npeaciibl UMCIOINNEC HCOITPCACICHHOCTD (—)

1+0+0+0

W= |w
RN|,_.
=
W

. x3+2x2+3x+4 o . @3t atats -
4, limy o ——5——=(=) = lim 2555 = lim —4 = lim = lim
4x34+3x%+2x+1 oo X—00 47‘3 +3L3+2_§+L x—00 4+= +97+F x—0o0 4+0+0+0 xX—00
X X X
3x2 x 3 1
. 2x3+3x%4x o x3 +X3 3 2tz 2+0+0 2\ _
5. lim ———= (=) = lim &= = lim — 2 = lim =/ = (%)=t
xX—00 x%+4 oo X—00 x3+i3 xX—00 —+— x—o0 0+0 0
X X

(0 B 3HAMCHATCJIC [IPUHNUMACM 3a OCCKOHEYHO MaJlyro BeJ'II/I‘-II/IHy.)
(I)opMa npeacTraBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:
Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOJIEHUEM

HCOGXO,[[I/IMOI>'I IOCICaJ0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJICHUSA.

Ouenka "xopouo' cTaBUTCS, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 "HegouerTa.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJ€
IpOBe/IeHUS pabOTHI ObUIN JOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 28
«Haxo:k1eHne Npon3BOIHBIX MO ONpeaeTeHUI0»

Henapr pabotbl: 3akpenuTh omnpezeNeHue MNpou3BoAHON QyHkuuu. I[IpumeHsTs mnpaBuiia
muddepennmpoBanus. Hayuntbes HaX0UTh MPOU3BOAHYIO B 3alaHHON TOUKe
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BoinosiHenue pabotrel  cnocodcTByeT (opmupoBanu:[1P62 OVIL.03, I1P63 OVII.03,

[TP66_OVYII.03
MarepunanbHoe obecrnieyeHue:
WunuBuyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. Haitnure y' = (0),ecimy = x? —x
2. Haitngure y' = (3),ecimy = —z
3. Haiigure y' = (5),eciny = Vx — 1

Iopsinok BbINOJIHEHHSI PadOTHI:
Brruncnenue npou3BoHON QYHKIHH y = f(x) IPOU3BOJUTCS 10 OOIIEMY MPABUITY
muddepeHIpoBaHus:
1) [IpunaBas apryMeHTy X MpupamieHue Ax U MOJCTaBIsAsA B BhIpakeHUe () yHKIIUH
BMECTO apryMeHTa X HapalleHHOe 3HaYeHHE x + Ax, HAXOJUM HapalleHHOE 3HaYeHUE (PYHKIINHU:
y + Ay = f(x + Ax)
2) BrruuTas u3 HapameHHOTO 3HaUeHue PYHKIIMU €€ IepBOHAYAIbHOE 3HAYCHUE

HAXOJIUM TIpUpPAIICHUE PYHKIIUU:
Ay = f(x + Ax) — f(x)

3) Jenum npupaniende GyHKIHU Ay Ha IPUPALIEHHE apryMEHTa Ax, T.€. COCTABJIAEM
Ay  f(x+4Ax)—f(x)
OTHOICEHUEC — = ———
Ax Ax
4) Haxoaum mpejie 5Toro OTHOIIEHHS IIPU Ax — 0, T. e.
oAy f(x 4+ Ax) - f(x)
lim—=Ilim —=
Ax—0 AX  Ax—0 Ax

DTOT Ipees U €CTh MPOU3BOAHAS OT QYHKIHH y = f(x)

1. Haiitu: y'(x), ecin y = 2x% — 3x
Haxoaum Mpou3BOAHYIO MO O0IIEMY ITPABHILY:

1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y + Ay —y = 282+ 4xAx + 2(Ax)? — 3x — 3Ax — 2%% + 3% = 4xAx + 2(Ax)? — 3Ax
2_ -
3) ﬂ _ 4xAx+2(Ax)“—3Ax _ Ax(4x+2Ax-3) = 4x + 2AX — 3
Ax Ax Ax
4) limpy,o(4x + 2Ax — 3) = 4x — 3

Haitném 3Hauenue npou3BoAHON IIpH x = 3.
y(3)=4-3-3=0
2. Haiitu y'(4), ecin yv/x
1) y + Ay = yVx + Ax
2) Ay = Vx + Ax — VX

3) Ay _ Vx+Ax—Vx
Ax Ax
4) li Ay _ li VX+HAX—VX li (V+AX—VX) (VX +AX+VX) li x+Ax-x%
1Max 0 Ax 1Mpy 0 % = lMpy0 AX(VXHAXAVX) = lIMax-0 AX(VXHAX+VE) -

. A% . 1 1
limyy ax(VXHAXHVE) limpy-o VXHAx+VE | 20X
o o 1 1
Haitnem 3HaueHue nNpou3BOAHOMN B TOUKE X = 4, y'(4) = PN

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepum ouenku:
Ounenka "oTJMYHO'" CTaBUTCS, €clM paboTa BBHIOJHEHA B IOJHOM 00BEME

HE0OXOIMMOM TOCEeI0BaTEIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE

¢ coOroeHneM

3aI11MCHu U BBIYHUCJIICHHA.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJIYYUTh MPABHIIbHBIE PE3YNIbTaThl U BBIBOJIBI, B XOJE
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTHyeckoe 3ansaTHe Ne 29
«IIpaBuia u popmy.ibl (uddepeHIUPOBaAHNS, TA0JIUIA IPOU3BOIHBIX JIEMEHTAPHBIX
byHxuminn»

Heas padorpl: HayunTbcs BBIYHMCIATH TPOM3BOTHBIC AJIEMEHTAPHBIX (YHKIWH, MPUMEHSS
TaOJIMYHbIC 3HAYCHUS IIPOU3BOIHBIX MIEMEHTAPHBIX QYHKIMN U npaBuiia TudepeHIUpOBAHMUS.

Boinoinenue paGorel  cmocoOcTByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
[1P66_OVIIL.03

MaTepl/laJIbHOC odecmeueHue: I/IHI[I/IBI/II[yaJH)HI)IG 3alaHuA, CIIPABOYHBIC MAaTCpHajbl, KOHCIICKTLI
JICKITUHA.

3ananme.

JUis OLIEHKM YYyBCTBUTEIBHOCTHM SKOHOMHMYECKHX IIOKa3zaTelned K M3MEHEHMSIM pa3IMYHbIX
apaMeTpoB:

1) HalTH Tpou3BOAHBIE (YHKUMH  HWCHONB3YySd TpaBWIa  BBIYUCICHHS W TaOIHILy
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIUI.

2) BBIUUCIHTD IPOU3BOJIHYIO (PYHKIIMH B TOUKE.

3amanue 1 3amanue 2
1) y=7x*-4x345x2-2; | 6) £(t)=0,5t+0,6t2+0,8t+8;  (1)-2
X X4 (T
2) y=5v/x- %— +7 7) f(x)=ctgx-tgx; f Z) -2

3)  y=3otgxtsinx-3y | 8)  f()=2:5%+3¢%  £(0)-2
4) y=(9+x?) (2x-1); 9) f(x)=cosx-(1+sinx); f (E) -?
3

6
5)  y=2 10) =225 £

T X1’

IHopsaok BbINOJIHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCMIEKTOM JIEKIIUN U CIIPABOYHBIMHU MaTepHallaMy, BHIIIOJIHUTE 3aJaHHeE.

I[J'IH OLCHKU YYBCTBUTCIIbBHOCTH 3SKOHOMHUYCCKHUX mokKasarejiel K UW3MEHEHUSIM Pa3JIMIHBIX
apaMeTpoB:

1) Haiitn mpouwsBogHble (QYHKIMH HCHONB3ysl TpaBWia BBIYMCICHUS W TaOJHILy
MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (YHKIUI
Ta6J'II/I]_[a IMPOU3BOAHBIX OCHOBHBIX 3JICMCHTAPHBIX (bVHKL[I/Iﬁ
(x") =nx"* | (e¥) =¢" (@) =a*lna | (Cosx) =-sinx
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(sin x)" =cosx 1 1 '
= tgx)' = tgx)’ =
(Inx)x (9= Q) = 7,
¢' =0,c — const; x'=1; cyy =c-u
uzxv)y=u=zv
1 . I: [2 !
(WX) = (u-v) =uv+uv
24/X S ,
(Ej _uvtuv
N
o v v
(log, x)'=——
xlna

1 y=6x"-8x"+2x*-4
y = (6x" —8x® +2x? —4) = 24x% —24x? + 4x;

2,y =(Ex-4)*

y' =(6x-4)(x+2)) =v=x+2; v'=1

o x+1
3. X
y,_(x+lj B
2X
_—2__ 1.
4x? 2x2"’

(x+2)

u=5x-4; u'=5

(u*v) =u'v+uv’
=5(x+2)+1(5x—4) =5x+10+5x-4=10x+6

u=x+1L u' =5
v=2X; vV =2

!

u) _uv-u
v v?

C1-2x-2(x+1)  2x-2x-2 _
(2x)? 4x?

2) BpruauciauTh Npou3BOIHYIO QYHKIIMHU B TOUKE.
y=3x>-8x"+9x* -4
Y (-1)=3- (-1)° -8 (-1)*+9(-1)>-4=-3-8+9—4 = —6.
y =5sin XcosX

y' (g) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos?x — sin®x) = 5(cos2x) = 5(cos2 g) =5cost =5-(—-1) =

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI

2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHON YacTU TAKOB, YTO IIO3BOJIACT IMOJNYYUTH IMPABUIBHBIC PE3YyJIbTAaTbl M BLIBOJbBI; B XOJC

77




MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 30
«IIpou3BoaHbBIE CJIOKHBIX PYyHKIMIN»

ean pabdoTbl: HayuyuThest BBIYUCIIATH MPOU3BOIHBIE CIIOKHBIX (DYHKITHI

Boinosinenue pabotrel  cmocoOcTByer  (opmmpoBanmnio:I[IP62 OVIL.03, I1P63 OVII.03,
[1P66_OVII.03, [TP68_OVII.03, ITP610 OVII.03

MarepunanbHoe obecnieyenne: VHauBuayanbHble 3aJaHusl, CIPABOYHBIE MaTE€pPHUaJIbl, KOHCIIEKThI
JIEKUUH.

3ananme.
JUisi OIEHKH YyBCTBUTEIBHOCTH SKOHOMHYECKMX TIOKa3aTelied K M3MEHEHUSM Pa3InYHbIX
napameTpoB:
1) Haiitu npousBomHble (GYHKIMA HCHOIB3Ys MpaBWa BBIYKCICHUS W TaONHUIy
MPOM3BOIHBIX CIOXHBIX (DYHKIHUH.
2) BeraucinuTh Npou3BOHYIO (PYHKIIMU B TOYKE.

3ananueNel 3ananueNe2

1)y = (mx* +4)° 2)y =m*cos(px* —m). y(1)=?

3)y =™ +kx) 4)y = ktg(mx*) . y'(-1)=?

5)y =12 ™ 6)y = ctg(px* —mx) . yr2)=9

7y = In(x* + px™) 8)y =/mp* +kx - y(-2)=?

9)y = log , (mx +k) 10)y = (€P) */xP + mx .
Y32 |

11)y = p*sin(kx+m) 12)y = % | V(3)=2

I'ne p —uucno OykB B UMEHHU; M —4HCIO0 OYyKB B GaMUWIMM; K — YHUCIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHSI padOThHI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHMUS.
2. Tlonp3ysch KOHCIIEKTOM JICKIIHIA U CIIPABOYHBIMH MaTepHallaMH, BHIITOJIHUTE 33 JaHHeE.

I[J'ISI OLCHKU YYBCTBUTCIIbBHOCTH JSKOHOMHUYCCKHUX mokKasarejiel K UW3MEHEHUSIM Pa3JIMIHBIX
mapaMeETpoOB:
1) Haiitu npousBogHble (yHKIMI HCMONB3Yys IpaBHia BBIYUCIECHUS W TaOIUILy
MIPOU3BOJIHBIX CIIOKHBIX (DYHKIIMN
«[IpaBusa BIYHMCICHUS U TaOJIUIy TPOU3BOJHBIX CIOXKHBIX (DYHKIIHUN»
u") =nu"*u’ (sinu)' =cosuu’
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(e") =e"u’ (cosu) =—sinu-u’

a')=a"Inau’ , 1 ., v
( ) (th) - 2 u = 2
C0S” X cos“ u
(Inu)’:lu’zu— (ctgu)' =— _12 u'=— u2
u u sin“u In“u
, 1 u’ , 1, U
(log ,u)' = u Wu)=——u=—r

ulna  ulna

1 y = (B%x? —4x)°;
y' = ((3-352 —4x)%) = 5(3x2% —4x)*- (3x% — 4x)' =
=5(Bx?% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.
oy =sin(3x—x?)

y'(sin(3x — x2))’ = cos(3x — x2) - (3x — x2)’ = (3 — 2x) * cos(3x — x?).
3 Y=6 In 5x
y' = (101 2x)’ =10(In 2x)’ =10 . (2x)' = 222 _ 10
2% 2X X
2)BblunCInuTh TPOU3BOJAHYIO (DYHKLIUU B TOUKE.

1. y' = (Wx2+6); y'(3) =7
1

2x X
YV =Wx2=6)=—c=— (x*+6) =
2Vx2 + 6

B =r==pn=T
y - 32+6_ 9+6_\/ﬁ.

2Wx2+6 VxZ+6

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCIICHUA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI

2-3 Henmoyera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh MPaBUIBHBIE PE3yAbTaThl U BHIBOJBI; B XOE

MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMOIHEHA HE MOJHOCTHIO UM 00BEM

BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
Tema 3.1. IIpousBogHast pyHKIUHN U ee IPUMEHEHHE

IIpakTuyeckoe 3ansaTue Ne 31
I'eomeTpruyeckue NpuI0KEeHU NPOU3BOTHOM.

Henp padorbi: HayuuThCcs COCTaBISATH YpaBHEHHME KacaTEIbHOM K JIaHHOM KpHUBOM B TOYKE

KacaHUs; HaXOJUTh YIJI0BOH KO3 (UILIMEHT KacaTeIbHOM, TPOBEJCHHBIH K KPUBOIL.

Boinosinenue padotrel  cnocodcTByeT  (popmupoBanuio:[1P62 OVILO3,

ITP68_OVYII.03, ITP610 OVYII.03
MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHI/IfI.
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3amanmue:

1. Haiinute yrioBoit kKo3(pUIMEHT KacaTeabHOW, MPOBENEHHOW K mapabone y=-—x?+xB
TOYKEC x5 = —2

2. Haiinure yroa HaKJIOHEHA K OCH KacaTeJIbHOM, MPOBEACHHOM K KPUBOH y = x3 B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KacaTeNbHON K KPUBOH y = sin3x B TOUYKE (g ; 0).

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3naueHne TPOU3BOTHOW (YHKIMH y = f(x) TIPU X =x, PABHO YIJIIOBOMY KO3(PPUIUCHTY
KacaTelIbHOW, MPOBEIEHHON K KpUBOM y = f(x) B &€& TOUKe ¢ aOCIHCCOM x, , T.€. k'=y'(x) = f'(xy) =
tan «

TJI€ %-YTOJl MEXK/y KacaTeIbHOM K KPUBOW B TOUKE My (xpi ) UM MOJIOKUTEIbHBIM HAIIpaBJICHUEM OCH [, .

2. YpaBHCHHE KacaTeIbHON K KPUBOH ¥ = f{x) B TOUKE UMEET BHI ¥ — v, = f Lxp){x — xp).

3. HanpaBrieHne KpuBOW B KaXJAOW TOYKE ONMPEEISICTCS HAIPaBICHUE KacaTeIbHOW K HEH B ATOU
TOYKE, TOITOMY JUIsl HAXOXKACHMs yIjla HAaKJIOHHOM KpHUBOW B JAaHHOW TOYKE HAJO BBIUHUCIUTH YTOJl
MEXy KacaTelbHOU, IPOBEACHHOM B 3TOM TOUYKE, U OCHIO.

1. Haiitu yron HakinoHa k ocu @, KacaTelbHOW IMPOBEICHHOW K KPUBOH ¥ = sinx B TOUKE

w A

rep =
-HaliJleM IPOU3BOIHYIO (PYHKIMIO ¥ = sinx ¥*= cosx

o o T T T _ 1
-HAauACM 3HAYCHUC IIPOU3BOJHOU B TOUYKE xp = ; ¥ (;) = CDS; = E

o o 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paBCH k=tgu , OTKyJda ®= ot tg; g 26,67

2. [Ton xakumu yriaamu napadona y = x? + x IepeceKaer och G, ?
-Haiinem Touku nepeceyenus mapaboIbl ¢ OCBIO ., PELIUB CHCTEMY
=x'4x =10

{y y:; d:_::{[[lil,'[l]]

-[Tapabona nepecekaer och @, B Toukax Al1:;0):2(0:0) . Haiiném yrimoBbeie KOI(DPHUIHESHTHI
KacaTeIbHBIX K MMapadoJjie B ’THX TOYKAX

y=(+a) =2r+Lk(-D=20-D+1=-1k0=2.0+1=1

- BBIYUCIWIN YIJIBI & u %, , oOpa3yeMmble KacaTelbHBIMH B TOUYKaX IMEpeceueHus: mapaloibl C
OChIO O, tg my=—1,06, = 1353° tg o= 1, 00, = <45°

3. CocraBbTe ypaBHEHHE KacaTeNbHON K KPUBOM ¥ = 3x* — x B TOUKE xp = —1

-HaAEM NPOU3BOJHYIO KDUBOU B TOUYKE xp,

y =@ —x) =bxr—1;y{-1) =6(-1)-1=-7

-HaliJ1IeM KOOpAMHATY TOYKH KacaHUs:

yi—1) =3(-1) - (-1 =4 M(-1;4)

-I0CTaBUM B (OPMYIly YpaBHEHHS KacaTeJIbHOM:

y—4==Tx+1)

y—d=—Tr -7

Tx 4+ v+ 3 = 0 — ppasHenue KacamensHot

4. MartepuanpHas TOuKa JBHKETCS IPAMOIMHENHHO 10 3akoHy X(t)=6t° —48t+17 (rme x —
paccTosHUE OT TOYKHM OTCYETa B MeTpax,t — BpeMs B CEKyHJax, U3MEPEHHOE C Hayaja JBUKEHUS).
Haiinure ee ckopocTh (B M/C) B MOMEHT BpeMeHn t = 9 c.

Haiinem 3akon nsmenenus ckopocru: V() = X'(t) =12t —48

Ipu t = 9 c umeem: V(9) ==12-9-48=60m/c

OrtBer: 60.
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®opma npeacTaBIeHUs pe3yJbTaTa: BbIIOJIHEHHOE 3aJaHHe

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clid pabOTa BBITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BBIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE

IpakTnyeckoe 3ansitue Ne 32
«HccaenoBanne pyHKIUA ¢ TOMOLIBIO IPOM3BOAHOM U IOCTPOEHHE IPAPHUKOB)

Heap paGorsi: Hayuuthecs uccienoBaTh (QYHKUMU C IOMOIIBIO IPOM3BOAHOM U CTPOUTH HX
rpadukH.

Boinoinenue paGorel  cmocodcTByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P66_OVII.03, ITP68 OVII.03, ITP610 OVII.03

MarepuanbHoe obecnieyenue: VHauBuayanbHble 3aJJaHUs, CIPABOYHbIE MaTE€pHalbl, KOHCIIEKTHI
JeKIUH.

3aganue:

HccnenoBath pyHKIMIA, XapaKTepU3YIOIIKME PHIHOYHBIN MPOLIECC U MOCTPOUTH UX TpaduKHU.
a)y=x°—4x*;

6)f(x)=x*—2x* +2;

ITopsinok BbINOJHEHHS PadOTHI:
1. BuumarenbHO O3HAKOMbBTECH C YCIOBHEM 3a/1aHUs.
2. Ilonp3ysicb KOHCIEKTOM JIEKIMM M CIPaBOYHBIMM MaTepHUalaMH, BBIOJIHUTE
3aJjaHue.

[ToHsiTHE MPOU3BOAHON MO3BOJISET MPOBECTH MOAPOOHOE MCCIeN0oBaHNe (YHKIMHA C 1EeTbl0 0olee
TOYHOTO MOCTPOCHUS MX TPAPUKOB.

PaccmoTpum anroputm rccnenoBanus QyHKIUHI:

1) HaiiTu oOnacTh onpeaeneHust QyHKINY,

2) uccnenoBarh (DYHKIIMIO Ha YETHOCTh U HE YETHOCTD;

—  Ecmm mns QyHKIMM BBIMOMHSAETCS PaBEHCTBO f({—x) = f(x), TO MaHHas (QYHKIUS SBIISETCS
yeTHOH. CletoBaTenbHo, rpaduk GyHKIMM CHMMETpUYEH OTHOCUTENBHO ocH (OV).

—Ecmu ans yHKUMM BBIMOTHSETCS PaBEHCTBO f({—x) = —fix}, TO naHa QYHKIUS SBISETCS
HeueTHOH. CrenoBarensHO rpaduk GyHKIIMH CHMMETPHUEH OTHOCUTENHHO Havana koopauHart (0;0)

—Ecmm f(—x) # fix) u f{—x) £ —f(x), To nanHas QyHKOMSA sABIAeTCS (YHKIHMEH OOIIEro BHIA H
CBOMCTBOM CUMMETPUYHOCTH JIaHHasl (QYHKIUS HE 00Nagaet

3) HalTH HHTEPBAIBl MOHOTOHHOCTH ()YHKIIHH;
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— Haiitu npon3BoaHy0 QyHKIHH.
— IIpupoBHATH NPOU3BOIHYIO K HYJIIO U PELINUTH IMOTYYEHHOE YPAaBHEHHUE.
— OtMeTuTh HalJICHHbIE KOPHU YypaBHEHUS Ha KOOpPAMHATHOM mpsMOM, pa3buB e€ Ha
MIPOMEXYTKH.
— Haiit 3HaK TPOM3BOJAHON HA KAXKJIOM U3 NIOJIYYEHHBIX TPOMEKYTKOB.
- | + | - ), anxE[—m;xleJ(xg;mj
— x T FGI T, mprx €% %)

4) HaWTH SKCTpEeMyMbI ()yHKIINY;
- -+ -
!.IL T T

min max

Tinin = 1
I‘I‘HIII = IE
5) HaiiTu 3HaUYeHUE QYHKIMHA B KPUTUIECKUX TOYKAX M B TOYKAX IKCTPEMYMa;
6) HalTH TOYKM MEPECEUYCHHUS C OCAMH KOOPAMHAT M, BO3MOXKHO, HEKOTOPHIC JOMOJHHTEIbHBIC
TOYKH, YTOUHSIOIIHE IpaduK yHKINH,
7) mocTpouTh rpaduK HUKIUH.
Uccnenyiite (yHKINIO, XapaKTePU3YIOMIYID PBIHOYHBIM Mpomecc W TocTpolTe e€ rpaduk
y=1+2x* —x*;
1) Haiinem obnacts onpenenenus: D(f)=R
2) Onpenenum 49eTHOCTh
f(=X) =14 2(=x)* = (=X)*=1+2x* = X" = umeem f(-x) = f(x)=
(byHKIUs 4eTHas U ee rpaduk CUMMETpHUYEH OTHOCHTENBHO ocH (OV).
3) Haiinem npousBoIHyO
f/(x) = (L+2x% = x*) = 4x — 4x3;
4x—-4x* =0
AX(1-x*)=0=>x=0:x==1;

t, = + =
Ao N0 Ny
max min MEx
X (—oo-1) | -1 (- 0 1 |4+ oo
1:0) (0;1) )
f'(x) + _ 0 + _

O A N S N
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dopma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0oOXOIMMOM MOCEA0BaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM pabdOTa BBIMOIHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh IPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOThHI HE MO3BOJISET CAENIaTh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckoe 3ansaTue Ne 33
Haxo:xnenne Han6oIb11er0 1 HAMMEHBIIEro 3HAYeHUH (PyHKIHH.

Lean padorpi: HayunThcs HaX0UTh HanOOJIbIIIeE M HAUMEHBIIICE 3HAYCHUS (PYHKIIMU HA OTPE3KE.

Boinoinenue paGorel  cmocodcTByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
[1P64 OVIIL.03, I1P66_OVIIL.03, ITP68 OVIIL.03, ITIP610 OVII.03, I1P611 OVIIL.03, ITP612 OVII.03,
I1P613_OVIL.03, [TP614 OVII.03

MartepuanabHoe obecrniedenune: VHIUBUAyalbHBIC 33JaHHs, TAOJUIA TPOU3BOIHBIX, KOHCICKTHI
TIEKITUH.

3aganue:

1. Haiinute HanMeHbIllee U HauOoJIblliee 3HaUeHUs PYHKIUU Flx) = x* — 8x% — 9 Ha OTpE3Ke:
o)[—1;1];
&3 [0:3].

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum KpuTHUYECKUE TOYKU (QYHKIINU.

2. TlpoBepsiem, KaKHe U3 HAMIEHHBIX KPUTHYECKMX TOYEK JISKAT BHYTPH 33/IaHHOTO OTpE3Ka.

3. Haxonum 3HaueHWs (QyHKIMM Ha KOHILIAX OTpe3Ka M B TE€X KPUTHUECKUX TOUYKaX, KOTOpPbIE
MIONAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MOJMY4YEHHBIX 3HaUeHUH (QyHKIIMM BbIOMpaeM HauMeHbIlee ¥ HauOoJIbIIee.

1. Haiigute HanMeHsbItiee U Haubosbiee 3HadeHuss PyHKIUU Fix) = —2¢3 — 3x? + 4 HA MPOMEKYTKE:
oil—2; —0.,5]:6) [1:3].

Pemenue.

Haxomum kputuueckre TOYKU (QyHKITUH.

Flied =(—22% — 32 + )I=—x? — B = —fx(x + 17;

Fliad =0; —6x(x +1)=0; x = Du x = —1. MOMYYHJIH JABE KPUTHUECKHE TOUKH: x = ODmx = —1,

6 ) B mpomesyTre [—2; —0,5] TSKUT O1HA U3 KPUTHYECKHUX TOYEK: X= -1.

Tak KaK Fl—2) =8, fi-1) =3, f{—-0.5) =3,5.10 HauMeHbIIIee 3HAYECHHUE byHKIISA
Flx) = —2¢% — 3¢ + 4 mOCTHTAET B TOYKE ¥ = —1 ¥ paBHO 3, a HAUOOJBIEEe - B TOYKE ¥ = —2 ¥ PaBHO §..
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KpaTko 3T0 MOXKHO 3aIMCaTh TaK: ming_,, g Fled = F—1) = 3.maxp_,,_pq Fle) =F1-2) = 8.

0) Orpesky [1:3] He npuHAUIEKHUT HU OJHA U3 KPUTUYECKUX TOYEK, IIOITOMY HAMIEM 3HAYEHUS
(GYHKIIMY Ha KOHIAX oTpe3ka: flil = -2 17— 3.1 +4=—1[1;3];f(3) = -2.37 - 3.3° +4 = —77.. KpaTko
3TO MOKHO 3aIUCATh TAK: miny |y,q Flx) = F3) = —7; masy q FI=F1) = -1,

dopMma npeacraBJieHUs pe3yJbTaTa: BhIIIOIHEHHAs paboTa.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYMCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HenmoueTa.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJIYYWTh TPABHIBHBIC PE3YJIBTAThl M BBIBOJBI; B XOJE
MIPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJIHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKUMHU U ee IPMMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 34
«IKOHOMMYECKHH CMBICJ POU3BOJTHOIN»

Heanb paGorsl: HayuuThcsi MpUMEHSTHh NMPOU3BOAHYIO NPU PELICHUH 3a]lad Ha SKOHOMUYECKHUH
CMBICJI TPOU3BOTHOM

BoinoiHenue padotrbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIIL.03, I1P63 OVII.03,
[1P67_OVII.03

MatepuanbHoe obecnieyenue: VHIuBUAyanbHbIE 33JaHMs, TAOIUIA MPOU3BOIHBIX, KOHCIEKTHI
TIEKITUH.

3ananne:

1. BelyMcauTh MPOU3BOAUTENIBHOCT TpyZla BO BpeMs MEPBbIX 4 4acoB pabOTh, eciu 00beM
IIPOLYKIIMH Y B TeYeHHe pabodero AHs pencTasieH GpyHkiueil y = -t° +10t> +40t — 16, t— Bpems, .

2.KomOuHar x71€60npoayKTOB HPOM3BOIUT X TOHH MYKH B JieHb. Ilo J0roBOopy OH JOJKEH
€KETHEBHO IOCTaBJIATh XJeOokoMOuHaTy He MeHee 10 TOHH Myku. [IpoM3BOACTBEHHBIE MOIIHOCTH
KoMOMHaTa XJ1e00MpPOAYKTOB TAKOBBI, UTO BBITYCK HE MOKET mpeBbiarh 70 TOHH B JeHb. Onpenenure
npu KakoM oObEMe MNPOM3BOACTBA YAEIbHBIE 3aTpaThl  IMPOU3BOJCTBA OYyAyT HauMOOJIBIINMHU

(HAMMEHBIIIMH), ecTH GYHKIHS CyMMapHbIX 3aTpar uMeet Bux:  E (8) = —6° +806° +1008.

Ilopsinok BbINOJHEHHS padOThI:

1. Haiitu npousBoaHyt0 GyHKIUU

2. HaxonuMm KpUTHYECKHE TOUKH (DYHKITHH.

3. TlpoBepsiem, KaKk¥e U3 HAMIEHHBIX KPUTHYECKMX TOYEK JISKAT BHYTPH 3a/IaHHOTO OTpE3Ka.

4. HaxonuM 3HaueHUs (YHKLIMU HAa KOHIIAX OTpe3ka M B TeX KPUTUUYECKUX TOYKAX, KOTOPHIE
MIONAJAI0T B ATOT OTPE3OK.

5. U3 Bcex moiay4yeHHBIX 3HaUeHUH (PYHKIIMK BRIOMpAaeM HauMeHbllee U HauboJibliee.
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DKOHOMHUYECKUH CMBICIT TPOU3BOTHON COCTOUT B CIEIYIOUIEM: IPOU3BOJHAS BBICTYNAET Kak
CKOpPOCTh U3MEHEHHSI HEKOTOPOTO 3KOHOMHYECKOTO MpoIlecca ¢ TCYCHHEM BPEMEHHU WM OTHOCHTEIBHO
APYroro ucciieayeMoro GpaxkTopa.

3amaval. Berauciute NpOM3BOIUTEIBLHOCTh TPYZAA BO BpeMs KXKIOTO 4aca padoThl, TP YCIOBHH,
4TO0 00bEM MPOIYKINHU Y B TEUCHHE Pa00Yero JHs MpecTaBieH QyHKIUeH

y = -2t +10t* +50t — 16, t— Bpems, u.

Pemenue.

1) Haitnem npoussoanyio ' (t) = -6t° +20t + 50

2) Haiinem 3HaueHue NPOM3BOJHON B TEUEHUE KaXk /100 Yaca.

t=1 y (t) = -6*1% +20*1 + 50= 64

t=2 y (t) = -6%22 +20*2 + 50= 66
3y (t) = -6*3? +20*3 + 50= 56
4 y (t) = -6*4° +20*4 + 50= 34
5 y (t) = -6%52 +20*5 + 50= 0

W3 pe3ynbTaToB Mbl BHIMM, YTO IOCJIE BTOPOrO 4Yaca pabOThl MPOHM3BOAUTEIBHOCTH PabOTHI
HAUMHACT TMajaTh. Takod pe3yiabTar SBISETCS CICICTBHEM YCTAIOCTH, YXY/IIICHUEM YCIOBHHA B
MOMEIICHUH ¥ MHOTO JPYrHX (PaKTOPOB BIHSIIONIMX Ha MPOM3BOIAMTEILHOCTh Tpyna. Xouy OoOpaTUTh
Balllec BHUMaHHWE, HA TO, YTO HEJIOCTATOYHO MPOCTO HAWTH PE3yJbTaT, TJaBHOE MPABHIILHO CJIENATh
BBIBO/JIBL.

3anaua 2. lleMeHTHBIN 3aBOJ MPOM3BOAUT X TOHH IIEMEHTa B JeHb. 110 JOroBOpY OH JOJDKEH
©KEIHEBHO IOCTABIISITH CTPOUTENbHOH (Gupme He Menee 20 TOHH IieMeHTa. [IpoOM3BOACTBEHHBIC
MOIITHOCTH 3aBOJIa TAKOBBI, YTO BBIITYCK HE MOXKET MpPeBbIaTh 90 TOHH B JICHb.

Ornpenenursb:

1) npu kakoM 00BEME MPOU3BOJACTBA YICIbHBIC 3aTPaThl IMPOU3BOACTBA OYIAYyT HAMOOJIBIIUMHU
(HAaMMEHBIIUMH);
2) BBITOJTHO JIA CTPOUTENBHOM (hupMe OBITh STMHCTBEHHBIM MTAPTHEPOM 3aBOJIA.

t
t
t

DyHKIMS CyMMapHEIX 3aTpaT umeet Bua: K (x) = —x° +98x° +200x .

Pemenue.

VY nenbHbIE 3aTPATHI COCTABAT K/x=-x*+98x+200

Hamma 3aaya cBOUTCS K OTHICKAHUIO HAaUOOMBILIEr0 M HAMMEHbIIETro 3Ha4eHUs! (PyHKINUU

y= -x*+98x+200. Ha npomexytke [20;90].

1) HaiizeM npousBOgHYIO: Y = -2x°+98x.

2) Haiiiem kpuTHYECKHE TOYKH:

-2x+98=0

X=49 - kpuTHUYeCKasi TOUYKa (HYHKIIHH.

3) Haiinennas kpuTudeckas Touka MpuHaIeKUT oTpe3ky [20;90].

4) BeruncnsieM 3HaueHHe (PYHKIMU HA KOHIIAX MPOMEKYTKaX U B KpUTHUYECKON TOUKE.

f(20)=1760;

f(49)=2601=y,4,5 ;

f(90)=320=y .41y, -

Taxum oOpa3zom, mpu BbiTycke 49 TOHH IIEeMEHTa B JIeHb YAEJbHbIE U3AEPKKU MAaKCUMaJbHBI, 3TO
SKOHOMMYECKH HE BBITOAHO, a IpH Bblycke 90 TOHH B J€Hb MHUHUMAJIBHO, CJIEI0BATEIBHO MOXKHO
MOCOBETOBaTh  paboTaTh 3aBOAY Ha TMpeAeNbHOM  MOIMHOCTH M HAaxOOUTh  BO3MOXKHOCTHU
YCOBEPIICHCTBOBATh TEXHOJIOTHIO, TaK KaK Jayblie OyneT AeiicTBOBaTh 3aKOH yObIBAIOLIEH JOXOIHOCTH.
1 6e3 pekoHCTpYKLMHU HeNb3sl OyAET YBEINYUTh BBITYCK MPOAYKLIHH.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJIHEHHAs paboTa.

Kpurepum ouenku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIECHUEM
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HEOO0XOAMMOW TOCIEI0BAaTeNFHOCTH JCWCTBUI; B OTBETE€ MPAaBWJILHO M aKKypaTHO BBIMOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clid pabOTa BBITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThl HE TIO3BOJISIET C/IENATh MPABUIIbHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 35
«IIpuMeHeHHEe NPOM3BOHON NPH PelIeHUH IKOHOMHYECKHUX 32/1a4»

Lean padoTbi: HaydnThcs IPUMEHSATH IIPOU3BOIHYIO TIPU PEIICHUU SKOHOMUYECKHX 3a/1a4

Boinosinenune paGorbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, IIP63 OVII.03,
[1P67_OVILO3

MartepuanbHoe obecnieueHue: VHIUBUIyanbHBIC 3a/IaHUs, TAOJIHMIA TTPOW3BOIHBIX, KOHCIICKTHI
JICKITUHA.

3aganme:
1. Ilycthb ¢yHKIMS 3aTpat Mpu MPOU3BOJICTBE AITATUTOBOTO KOHIIEHTPATa UMEET BUJIL:

K(x) = 4x ++Vx + 4.

OnpenenuTh IpeelbHbIC H3IEPKKU POU3BOCTBA IIPH YBEIMICHHH 00bEMA BBITyCKa Ha X, = O

en. uua X, =12en.

2. Ilpenmpustue mnpou3BOAUT X E€IUHHUI HEKOTOPOH OJHOPOTHOW TMPOJAYKIMH B MECHIL.
VYCTaHOBIIEHO, 4YTO 3aBUCHUMOCTh (DMHAHCOBBIX HAKOIJIGHHUs MpPEeInpUsATHsS OT oObeMa BBITycKa
BeIpaskaeTcst opmymnoii f(X)=-3x>+900x -500. MccirenoBaTh IOTEHIHAT IPEANPUSTHS.

Ilopsinok BbINOJHEHHsI padOThHI:

1. Haxoaum KpuUTHUYECKUE TOUKU (DYHKIIHH.

2. TlpoBepsiem, KaKHe U3 HAMIEHHBIX KPUTHYECKMX TOYEK JISKAT BHYTPH 33/IaHHOTO OTpe3Ka.

3. Haxonum 3HaueHWs (QyHKIMM Ha KOHILIAX OTpe3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
MOMAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MOJMY4YEHHBIX 3HaUeHUH (QyHKIIMM BEIOMpPaeM HauMeHblliee U HauboJIblIee.

3amaua 1. [Tycth QyHKITHS 3aTpaT IpH MPOU3BOJICTBE allaTUTOBOTO KOHIIEHTpATa UMEET BU/I:
K(x) =2x ++Vx —1.

OnpezenuTs npeebHbIe U3IE€PKKU IPOU3BOICTBA IPU YBEIMIECHUH 00bEMA BBITycKa Ha X, = 2
en. una X, =10en.

Pemenue.

1) TIpenenbHbIC U3IEPIKKU 3TO POCT 3aTpaT MPH YBEITUUYEHUH 00BEMA MPOU3BOICTBA HA 2 €/1. U Ha
10 en.

2) Ho npeaenbHbIe H3IEPKKH OTO €M U 3HAUEHUE MPOU3BOTHON (QYHKIMH B TOUKE.

3) K'(x)=2+ ;

2+ x -1
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4) K'2)=25  K'(10)= 2% ~ 217

5) npenenbHbIC U3EPKKK TIPOU3BOJICTBA COCTABIISIIOT 2,5 JICH.€Jl. TP PocTe 00bEMa IMPOU3BOJICTBA
Ha 2 en. u 2,17 npu pocte 00bEMOB npon3BoacTBa Ha 10 e.

BpironHo 11 JaHHOMY IPEANIPUATHIO HapaIlMBaTh IPOU3BOJICTBO, €CIIM YPOBEHb 3aTpaT HE
U3MEHUTCS?

C pocTom Npou3BOICTBA 3aTPaThl HA KXY CIEAYIOLIYIO €IMHULLY IPOIYKIIUN YMEHBIIAIOTCS,
CJIEIOBATENIbHO, B JAHHOM CIIy4ae yBEJIMYUBATH 00BEM MPOU3BOACTBA BHITOAHO.

3anayva 2. [Ipeanpusarue npou3BoIUT X €AUHUIL HEKOTOPOU OAHOPOJHON NPOAYKIIUU B MECSL.
Y cTaHOBNIEHO, YTO 3aBUCUMOCTh (PUHAHCOBBIX HAKOIUICHUS MPEANPHUATHS OT 00beMa BhITyCcKa
BeIpaskaeTcs opmymnoii f(X)=-2x>+600x -1000. MccieoBaTh MOTEHIHMAN PETTPHSTHS.

Pemenue. @yHKIMSA UCCIIEYETCA C MOMOILBIO TPOU3BOIHOM.

1) HaiizneM npousBogHyIo: y = -6x°+600.

2) Haiiiem KpuTHYECKHE TOUYKH:

-6x°+600 =0

Xx=100 - kputnyeckasi Touka QyHKIUH.

3)
V
>
/f 100 NG
[Tonyuaem, uro npu X=1700 pyHKUMS TOCTUTAET MAKCUMYMa.
4) f(100)=39000
BeiBoJ: priHaHCOBBIE HAKOIUIEHHS MIPEIPUATHUS PACTYT € yBEIMUECHHEM 00beMa IPOU3BOJICTBA J10

100 exqunun, npu X =100 oHU AOCTUTaOT MakcUMyMa 1 00beM HakoruieHus paBeH 39000 neHeKHbIX
enuHull. JlanbHeUIMii poCcT MPOU3BOACTBA MPUBOJUT K COKPAIICHUIO (PMHAHCOBBIX HAKOIJICHUH.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBHITIOTHEHHON YacTy PabOTHI HE MO3BOJSET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 36
«HHTerpan u nepsoodpasnas. HaxosxaeHue HeonpeeJileHHbIX MHTEIPAJIOB NIPH MOMOILIHU
CBONCTB HHTEIPAJIOB)»

Hean: Hayuutbcs HaXOauTh HEONpPENEIEHHbIE MHTETpajbl METOJAOM HEMOCPEICTBEHHOTO
MHTETPUPOBAHUS IIPU MTOMOIIN CBOMCTB HHTETPAJIOB
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Boinosinenue paGotrbl  cmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, TIIP63 OVII.03,
I1P66_OVYII.03

MarepuajibHoe o0ecnieyeHue:

I/IHI[I/IBI/I[[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI HGKHHﬁ.

3ananmue:
JIy1st ONTUMM3AIIMN YKOHOMHYECKUX TI0Ka3aTeiel He00X0AMMO BBIYMCIIUTD CIEAYIOIINEe HHTETPAJIbIL:

1. f(i:::g - i:r:2 + 5) i
2. Jarzx? —13% dx

3. Jx¥1 4+ 5x%dx

4, J.[xi_‘+ xis:ld:r

5. J(5vxF — 747 )dx

Kparkue Teopernyeckue cBeJleHHs:
Cesoticmea HeonpeodenienH020 unmezpand

1) [mf (x)dx = m{ f (x)dx, m-const
2) [(F(x)+g(0)dx= f (x)dx= [ g(x)clx

Ta@zuua OCHOBHbLX UHmMecpalo6

1) [dx=x+C;
Xn+l

2)jx”dx: +C,n#-1;
n+1

3) Id—xxz In|x|+C ;

4) Iexdx=ex+C;

X

a

+C:
Ina

5) Iaxdx:
6) jsin Xdx =—-cosx+C;

7) jcosxdx=sin x+C;

8) Icoz)ixztgx+c;

9) J‘Si:)z(xz—ctgx+c;
10)]\/%=arcsinx+c;
11) Jlf);z = arctgx+C .

I[opsaok BbINOJIHEHUS PA0OTHI:
COBOKYIMHOCTH BCEX MEPBOOOPA3HBIX ISt QYHKIIMK HA3bIBACTCS HEOMPEICIIEHHBIM HHTETPATIOM.
OCHOBHBIE CBOMCTBA HEOTIPEAECIEHHOTO HHTETpalia

1) Sl + gl Jax = J flad doc+ [ gl dr
2) [kfledde =k J fladde
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HenocpencTBeHHoe HHTErPUPOBAaHHE OCHOBAHO Ha MPSIMOM HCIOJIb30BAaHUM TaOJIHIIBI HHTETPAJIOB.
MoryT npencTaBuThCS CIELYIOIINE CIIYan:

1) laHHBIA MHTErpaJl HAXOAUTHCS HEMOCPEJACTBEHHO 110 COOTBETCTBYIOLIEMY TaOJIUYHOMY
UHTETpaly.

2) JlaHHBI MHTETpal IOCIE MPUMEHEHHS CBOMCTB 1M2 NMPHBOAUTCS K OJHOMY HIIM HECKOJBKAM
TaOJUYHBIM UHTErpaIaMm;

3) JanHblid  MHTErpaJl  IOCIE  DJIEMEHTAPHBIX  TOXJIECTBEHHBIX  IMPeoOpa3oBaHUM,  HaJ
HOJBIHTErpajibHON (DyHKIMEH M NpUMEHsAs CBOMcTBa 1M2 MPUBOAMTCS K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

1. Jlng onTUMH3anMK SKOHOMHYECKHX ITOKa3aTeseil HeOOXOIMMO BBIYUCIUT € HHTErPaJIbL:
1) [ 6x?dx —mcnonb3yeM CBOMCTBO 2 1 hopmyity 2.
JaPdx =

xﬂ""l
—+c Iomyunm:

1

2+1 3
JEride = 6] x¥dr = 6ZT+::': EuxT+r:: 24

2) J4lx? — x4 dx Hcnonp3ys cBoiictBa 1 u 2 u, ¢popmynsl 1 U 2 momydum:
3 2
4Jfde—afxdet12fdr =4 -t 12r b o =2 2x 4 120 + ¢

- 1noctosiHHasg uHTerpupoBaHuss C paBHa anreOpamdyeckodl CcymMMe Tpex IOCTOSHHBIX
WHTETPUPOBAHHUS .

3 2
3) J2(3r —1%r =2 B3z - )% =2 J(9x? — 6 — 1)dx = 2-9%—2-6%+21’+c: Br? — x4
3 z
4) I @ da —pa3aeauM NOWIEHHO Ha X, TTOJYYrM:
x? et
[x2+3x+4]dr=?+T+4-x+c
1 1
d 1 1+ 1
5) f“,—_i —ucnonb3yeM popmyity 2 |« zdx = %_i—1+ e=F+ec=2r+¢
4 4

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIIIOJTHEHBI BCE
3aITMCH U BEIYHCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTU TaKOB, YTO IO3BOJISIET IOJIYYUTh IPABWIBHBIE PE3YJIbTAaThl U BBIBOJBI; B XOJE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHuTerpas u ero npuMeHeHue

IIpakTuyeckoe 3ansitue Ne 37
«HHTerpupoBaHue METOAOM 3aMeHbI NePEeMEHHOI»

He.]'lb paﬁoTbIZ Hay‘-II/ITBCSI BBIUUCJIATE UHTCTPAJIBI MCTOAOM 3aMCHBI HCpCMCHHOﬁ
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:
[1P62 OVII.03, ITP63_OVIIL.03, ITP66 _OVII.03

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI HGKHI/II\/JI.

3ananmue:

Z[J'ISI OIITUMH3AIIUU SKOHOMHUYCCKUX oKa3aTejen H606XOI[I/IMO BBIYUCIUTDH CIICAYIOIINEC HHTCIPAJIbI:
1. Jitzs —5y7dx

ZIJ'EI

B+ 5

N

J' cogax d_t’
3“ an x

T tgadx

J' ix

1+16x72

oo s w

IMopsiaok BbINOJTHEHHE PAOOTHI:

B ocHOBe MHTErpupoOBaHMsI METOJOM 3aMEHBbI MEPEMEHHON (MM CIIOCOOOM IOCTAHOBKH) JICKUT
CBOWCTBO WHBAapUAaHTHOCTH (OPMYNI WHTETPUPOBAHUS, KOTOPOE 3aKIIFOYAETCS B CIEAYIOLIEM: €CIH
Jflade =Fld + e, 10 ] fFld du = Fd + ¢, nne u(x) npousBogHas quddepeHuupyemas GyHKIHs OT X.

3aMeHa MepeMeHHON B HEOIIPEICIICHHOM WHTETPAJIe MPOU3BOJIUTCS C MIOMOIIBIO IMTOJACTAHOBOK JBYX
BUJIOM:

1. x=w(t) , rne t-HOBas mepeMeHHas, a w(f] HenpepblBHO AuddepeHmpyemMas (GyHKIUS

Jfldde = J Flled Jo'(e) at
2. t=p(x) ,rae t-HoBas mepemenHast, Torma: | Flu(t) o' ddx = [ fFldt

Z[J'ISI ONTHUMH3AIIMH YKOHOMHYECKHUX ITOKa3aTeIeh HCO6XOI[I/IMO BBIUUCIIUTDH CIICAYIOIINEC UHTCIPAJIbI:

xody
L I2+x3
-T.K. di8 + 2" = 3x%dx , TO
JI’ ey 1J‘d[8+ 3y
B4+ x? 3 84 x?

-nojyaras 8+ x? = ¢ , nonytnm:%f% =In() + e =l + 2’|+ ¢

dx & (=X
2. coaxdy _
'r 4+2int .r 'r4+3m2.r

noaTOMy, UCIOJIb3YSl MOJCTAHOBKY t = sirr , TIPUXOJUM K TaOIUYHOMY

Eifx
HHTETpaly. f4 = =-m"|:'tg +eo=- m'ctg ( _) +rc
ot dx 2™y
3.
Iu‘? te Iu‘? t?
-BOCITOJIb30BABIINCH  MOJCTAaHOBKOM t=¢", TmNpuBOOAMM K TaOJIUYHOMY HHTETpaILy

X

dt .1 .8
f =prosin- 40 = oresin —+ ©
Ja-t? 3 3

Mpumeuanue: dx = id[m + &)

1
xrox = Ed[:rzjl
e dx = dlg’)

dix
P dilnix)

cozxdyx = d(sinx)

dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE
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Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM MOCIEN0BATEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNIbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 38
«AHTEerpupoBanne pa3InYHbIMU METOAAMID)

Heabp paborbi: HayunThcs HAaXOOUTh MHTErpajibl Pa3lIWYHBIMU METOAAMH: HWHTErPUPOBAHUE
MOJICTAHOBKOM U I10 YaCTSM.

BoinosiHenue padotrel  cnocodcTByeT  (opmupoBannio:[1P62 OVIL03, IIP63 OVIIL.03,
[1P66_OVII.03

MarepuanbHoe obecrneyeHue:

NunuBuayanbHbIe 3aaHAs], CIPABOYHBIC MAaTEPUAITBI, KOHCTICKTHI JICKITHIA.

3ananmue:

Z[J'ISI ONTHUMMHU3AIINHU DKOHOMHUYCCKUX noKazaTtejiel HCO6XOI[I/IMO BBIUUCIIUTDH CIICAYIOIIHNEC NHTCIPAJIbI:
dx

1. J PV
Jitga
I costx dac

I reosxdx

ISR S A
—

|E'

im

[

&

IMopsiiok BbINOJIHEHHE PAGOTHI:

1. IlepBele 1Ba MHTErpajia pelIaloTCs METOJOM 3aMEHbl IEepPeMEHHOW (3TOT  ciyvaid
paccMaTpuBaics B mpakTuueckon padore Ne 35).

2. Crenyrolye HHTETPajIbl PELIAOTCs METOI0M UHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBaHueM 1O  4YacTsAM  Ha3bIBaeTCsd HAXOXKACGHWE HWHTErpaga 1o  Qopmyre:
Judd = wd — [ @du rae @u ¥ HenpepbiBHO AuddepeHurpyembie QyHKIUHT OT X.

Wuterpupys 00¢ yacTu paBeHCTBa dlad) = ud? + #du |, MOIyUUM

fd[maj :fudﬁ +fﬁdu

i =J‘udt‘3 +J-t‘.?|:iu,|:|'rrq,r,qa J-udﬂ = —J-t‘.?du

C IIOMOIIIBIO 3TOM q)OpMyJ'ILI BBIYUCIICHUC UHTCIpaia CBOAUTCA K BBIYMCIICHHUIO UHTCTpaJia ft?du,
€CJIIn HOCJ'IG)IHI/If/'I OKaXXETC IMPOoIIE NCXOAHOTO.
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Brruncinuts HHTErpal MCTOAOM UHTCTPUPOBAHUSA 110 YaCTAM!:
1. Tl — Sieosxds

-mojlarast o =x — 5; dff = rosxdx,

-HAUNEM du = dx: & = T cosxdic = sinx

-CJICAOBATCIBbHO:

Jr[x — Sleozydy = (x — Slsinge = f sinrdy = (¥ — Slsinge + eosy + ¢

2. T rorctgrds

—IyCTh u = mretgr; off = xdx,

1 xt
g # = i

“TOrjaa  du=_—=

-Ha OCHOBAHHU (POPMYJIbI HAXOIUM
2

x
J‘ xoretgrdy = E erotgr

J‘:cz g 1 . 1J‘x2+1—1d
- - —_— == E T
2 xiy1l 2 WEEETL Ty %

lzr lfdfdx ll[xzt tgux)
=g wcg:::—z[ x— I2+1]|—2 protgr — x+ orctgx) + ¢

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOM TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE IMPABWJIBHO M AaKKypaTHO BBHIMIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "y10BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET IMOJYYHUTH MPABWIBHBIE PE3YNbTaThl U BHIBOJBI; B XOE
MpOBeACHUS Pa0OTHI OBUIH JOMYIIEHBI OIITHOKHY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 39
«Teopema Hprotona-Jleiitonnna. BeruuciieHne onpeaeeHHbIX HHTErPajJloB»

Lean padoTbl: Hayuntbest BEIYUCIATH ONpeeNeHHbIN HHTerpai no gopmyie Herorona-JIeitOnuma
C IPUMEHEHUEM CBOMCTB ONPEIEIEHHOTO UHTErpaa.

BoinosiHenue pabotrbl  cnocodcrByer  (popmupoBanuio:[1P62 OVIL03, TIIP63 OVIIL.03,
ITP66_OVYII.03

MarepunanbHoe obecniedeHue:

WNHnnBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAJIbl, KOHCIIEKTHI JICKIIHIA.

3aganue:

I[J'IH OLCHKHU HAKOIINICHHOI'O JOX0Aa BBIYUCIUTC UHTCTPAJIbI:
2
1. _ri 2xdx
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4
](8+ 2x— 2 )dx
]

2. )
3. Jﬁm’ cosxox
4, I cOos X —3sin x dx
i
2
1-x2
5. j .

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1) Ucnionb3ys Tabnuily MHTETPajIoB HAMTH MHTErpall
2) Ucnonwiys popmyny Hetotona — JleiiOuuia

A

Jr@ax=

= F(3) - Fla)

HAWTH ONPEACICHHBIN UHTETPall

I[JI?I OLCHKHU HAKOIINICHHOI'O 10X04a BBIYUCIUTC NHTCIPaJIbIl:

1)
2
IExgdx

1

Pemenne:
2

jzx e 2[ xidx =

1

(22 14

343 2 _ 14 E
(x3)|1——|:2 -T)=< (e D=2 7-2 -4

(1) BBIHOCI/IM KOHCTaHTY 3a 3HAK MHTErpaJa.

2+l
x
xdx =
(2) NurerpupyeM mo Tabiuie C MOMOLIbIO CaMO MOMyisipHOH (HopMyIibl #+1
1

+

3
HOSIBI/IBI_HyIOCH KOHCTAHTY 3 uenecoo6pa3Ho OTACIUTL OT 4 W BBIHECTH 3a CKO6Ky. I[eHaTB 9TO HE

O6$I38.T€J'H:>HO, HO JKEJIATEILHO — 3a4eM JIMIITHUE BEIYUCICHUS?

&
J £ ®ax=

(3) HWcnonb3zyem ¢opmyny HeroTona-Jleitbnuna =

= F(t— Fia)
CHauaja

MOJICTaBJIsieM B £ BepXHUH Tpesell, 3aTeM — HIKHUN npeen. [IpoBoauM manbHEHIe BEIYUCICHUS |
MOJy4aeM OKOHYATEIbHbBINA OTBET.

2)

4
[(3+2x—2*)dx
-2

Pemenmue:

t 4 t t i i 4 (2} 4 1 2.4 1 3. |4 =)
[@+2x-xtdr=8dx+ 2[xax- [ Pax=8), + 2 (P - ) =
-2 -2 -2 -2 2 3
:8(4—(—2})+(42—(—2)2)—1§(43—(—2)3):8.6+(16—4)—1§(64+8):

= 4841224 =36
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(1) Ucnonb3yem CBOMCTBA TMHEHHOCTH ONPEACIIEHHOT0 UHTETpalia.

(2) UaTerpupyem 1o TabauIlEe, MPU 3TOM BCE KOHCTAHTHI BEIHOCUM — OHHM HE OyIyT y4acTBOBaTh B
MOJICTAHOBKE BEPXHETO M HIDKHETO Mpeiena.

(3) Hna xaxmoro w3 TpéX ciaraeMblx mnpumeHseM (opmyny Hprotona-JleiiOHuma:

PO = P(b) - Fla)

CoBer: mepex TeM, Kak HCHOab30BaTh ¢opmyiay HbroToHa-Jleii0HUIIa, TMO0JIE3HO NPOBECTH
NMPOBEPKY: a caMa-TO NMepBO0OpPa3HAasi HalijleHAa NPaBWIbHO?
Tak, TPUMEHHUTETHPHO K paccMaTPUBAEMOMY IMPUMEpPY: Mepel TeM, KaKk B TepBOOOpa3HYIO
3
Sx+xt -
GyHKIIIO 3 MOACTAaBIATH BEPXHMH W HIDKHHI TIpeeNbl, JKEeNaTelbHO HA YEpPHOBHKE
MPOBEPUTh, a MPABWIBHO JM BOOOIIEe HaWICH HeompeneneHHbli uHTerpan? JuddepeHuupyem:
r

[8x+x9 —é} :8{x)'+(x2)'—%(x3)':8-1+2x—%-3;\'2 =8+ 2x—x°

[Tonydyena ucxomHas MOABIHTErpanbHass (PYHKIHS, 3HAYUT, HEONPEICICHHBIN HMHTErpaj HaiJieH
BepHO. Teneps MoxkHO 1 hopmyiry HeroToHa-JIeiiOHNUIIa TPUMEHHUTS.

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHOE 3a/1aHKE/

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOIIOJEHUEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 40
«BbIuKciIeHne onpeaeeHHbIX HHTErPaJo0B MeTO0M 3aMeHbI NepeMeHH0iD)

Ilesqb padoThI: HAYYUTHCS BHIYUCIIATH ONpPEIEIEHHBIE HHTETPalbl METOJIOM 3aMEHbI IEPEMEHHOI.

Boinosinenue padorbl  cnmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, TIIP63 OVII.03,
I1P66_OVII.03

MarepuanbHoe o0ecnieyeHme:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:
21.]'[5{ OLOCHKHU HAKOIIJICHHOI'O 10X01a BBIYUCIIUTEC UHT eraJ'IBII

6
d
1.!)()2(_6

4
2_J.(2x—5)3dx
3
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1
3, j 3/x + 2dx
0

1
4. I(x3 +1)*x% dx
-1

Va

T T
5. Ism (x ~ —de
5 4
IHopsiok BbINOJIHEHUS PA0OTHI:

1) BeecTr HOBYIO IEpEMEHHYIO

2) Haiitu nuddepennman

3)BbrurcnuTh HOBBIE TPAHUIIBI MHTETPUPOBAHUS
4) Cnenatb oACTaHOBKY

5) BerunciauThb, MONTy4YUBIIUICS HHTETPAT

I[JI?I OLCHKHU HAKOIINICHHOI'O 10XO0Aa BbIYMCIIMTEC UHTCTpaJI:

1J-5 xdx

] ¥ _g
BBenem HOBYIO IEpEMEHHYIO ¢ = x* — 6
Huddepennman Oyner paBeH gt = Zxdx
Berancnum rpanuibl nHTErprpoBanus t1=25-6=19, t,=36-6=30

L rBIxdy 1 30 dt
Brinoiaaum MMOACTAaHOBKY . fs s 2v19 1

V) 1 1 1 r
Beruuciinm, nosryuuBimiics HHTErpa - inl30| - n[19) == in —
2 2 2 12

®opma npeacraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE/

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJICHUEM
HEO0OXOIMMOM TOCIIEI0BaTEIbHOCTH JEHCTBHI; B OTBETE MPAaBWIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET IMOJYYHUTH MPABWIBHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 41
«Bbryucienne miomaneit Gpuryp u 00beMoB TeJD»
Hean padorsi: HayuuThcs BEIYUCIATH TUIOMAAN GUTYP U 0OBEMBI TEJI, UCIIOIb3Ys ONpeaeICHHbIE

WHTETPAJIbI

BbinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:
I1P62_OVII.03, ITP63_OVII.03, I1P64 OVII.03, [TP66_OVII.03, I1P68 OVII.03,
ITP610_OVIL03,ITP611 OVIL.03, I1P612 OVIIL.03, I1P613 OVIL03, [TP614 OVIIL.03
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. Beraucauts miomazs Gurypsl, orpaHUYeHHON JTMHUAMHA

a) y=-x"+4,y=0
b) y=x* y=x°
c) y=e", y=e", y=4

2.Berauciuts oobeM Tena Y = X2, Y =1, goxpyzocuQOY

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1) mocrpouts rpaduku GyHKIMHA
2) HaiTH 00JIaCTh, OTPAHUYCHHYIO STUMH rpaduKaMu

3) COCTaBUT OMNpEACICHHBIM HWHTErpai, IS HAXOXKICHHs IUIOIMIAAM HaiIeHHON
obnactu

Ipumep 1: Haiitu miomazns oGmactu D, orpanmdenHoii kpuBpiMu Y = X2 + X + 11,y =2 X - 9, ipu
YCIIOBUH,

x<=1
_ 2
y=x"+x-11,
D {y=2x-9,
x sl

[Ipn pemienuu Takux 3anad cieayeT 00s3aTelnbHO H300pa3uTh HUCCIIEAYEMBbI TeoMeTpHUYecKUi
00beKT. s onpeseneHns HUKHETo Mpe/iesia MHTErpUPOBaHMs HaJJ0 HAUTH TOUKY IepeceueHus! KPUBBIX;
ypaBHEHUE x>+ X+ 11 =2 X -9 umeer nBa KopHA: X = -1 u X = 2. [Noaxoasmumii KopeHs - X = -1. O61acTh

OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - mpsiMoi X = 1, KpalfHss jeBas Touka - X = -1,
MI03TOMY

96



1 1
R

|
S(D)= I(2x 9)-(x% +x - ]1}]:fr=[(2-x2+xjix= Ex-x?+T
| -1 -

1, 1]_10

—24 4o |=2

302) 3

Ecnu obnacth umeet 601ee CI0XKHYIO0 CTPYKTYPY, €€ ciaeayeT pa3OuTh Ha MPOCThIE YaCTH .

[Tpumep 2
Bbrauciute 00beM Tena, MOJYyYSHHOTO BpalleHueM (Urypbl, OTPAHUYCHHOW JTUHHUSIM
y=0 BOKPYT OCH Ox

A2
g Y=2x—x

Pemenne: Kak u B 3a4a4€ Ha HAXOXJACHUC IUIOIIaH, PEIICHUE HAYUHACTCH C YEPTEKA IJIOCKOH

¢urypsi. To ecTh, Ha IIOCKOCTH AOY Heobxommmo MNOCTPOUTH (UTYPY, OTPAHUUYEHHYIO JHUHHUSIMU

y=2x—x°

1\i

Hckomas mrockas (bHpra 3alTpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W BpallaCTCd BOKPYI OCHU

QX . B PE3YIbTATC BpPALICHHUA ITOJTYYACTCA TaKasgd HCMHOTIO SIMIIEBUIHAS JIETAIOIIas TapcClika, KOTOopasa

CUMMCETpHUYHA OTHOCUTCIIBHO OCH QX .
O0beM Tes1a BpalleHUs1 MOKHO BBIYHMCINTH 10 opmy.ie:

A
v =nf £ x)dx

Brruncium 00beM Tena BpAILICHUS, HCIIONB3Ys

A 2 2
v =a] fA(dx= [ (25— 2 dr=a] (42" - 42" +2%)dx =
o 1] i}

E 5
Y1 SN O B P L
3 5 3 5 )15

= 15 5% 335 00,
OTBerT: 5

(I)opMa NpeaACTABJICHUSA PE3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTaM4HO'" CTaBUTCA, €Cid paboTa BBHITIOJHEHA B TOJTHOM OOBEME

TAHHYIO dbopmyny:

¢ coOIroIeHruEM

HCO6XO,Z[I/IMOI>'I IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC MPAaBUIIbHO W AKKYPAaTHO BBIIIOJIHCHBI BCC

3aI1MCHu U BBIYHCIICHUA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI

2-3 Henmouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE

MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM

BBITOJTHEHHOM YacTH paGOTBI HC MMO3BOJIACT CACIIATh IMPABUJIBHBIX BBIBOAOB.
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Tema 3.2 UHTerpaJj u ero npuMeHeHue

IMpakTnyeckoe 3ansitue Ne 42
«IIpuiio:keHue MHTErpaJia Ui pelieHus 32/1a4 ¢ FIKOHOMHYECKUM COJepPKaHUueM)

Heab padoTbl: HayuyuThcs IpUMEHSATh UHTETPA IPH PEIICHUN YKOHOMUYECKUX 33]1a4

Bouinosinenue padorbl  cnmocodcTByeT  (popmupoBanuio:[1P62 OVIL.03, IIP63 OVII.03,
I1P67_OVYII.03

MarepuajibHoe o0ecnieyeHue:

I/IHI[I/IBI/I[[yaJILHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI HGKHHﬁ.

3aganme:
1. Beruucnute 3amac mponykiuumu K Ha ckiaze, Kakod oOpasyercs 3a pabouyuii JIeHb, €Cld

MOCTYIUICHUE TPOIYKIUU ONUChiBaeTcs (ynkuueit f(t) = 2+ 4t + 1 (paboumii AeHL COCTaBIsAET 8§
4acoB).

2. Bamana dynkums npenenbHbx  u3zepikek f(X)=3x"+x+50. Haiitu dyHKImMIO H3aEpKeK
F=F(X)u BbI4uCIUTh M3IEPKKK HA U3roToBiIeHKHE 10 eanHuIl TOBapa.
3. Onpenenuts 00BEM MPOMYKIMH, MPOU3BEACHHOH pabOYMM, €CIM MPOU3BOJUTEILHOCTh TPY/a

xapakrepusyercst ¢pynkumein f (t) =-2t* +10t. Onpenenuts BbIpaGoTKy pabouero:a) 3a Bech paboumii

JIeHb;0) 3a B yac pabOThI;B) 3a MOCIACAHUIN Yac pabOThI, €CITH MPOJOJKUTEILHOCTh pab0Yero JHs 8 4acoB;
I') TPOBECTH IKOHOMUYCCKUH aHAIIN3 33][a4H.

IMopsanok BbINOTHEHHSI PA0OTHI:
t

1) 3anucars GopMyIty, HCIOIB3YS ONPeIeTICHHbIH nHTerpan V = _[ f (t)dt
&

2) BbruciuTh OnpeaesieHHbI HHTErpat

[Tox mpenenbHBIM (Map )KWHATBHBIM) 3HAUEHHEM TTOKa3aTelsi B SKOHOMUYECKOM aHaJM3€ MPHHSATO
MOHUMATh TPOU3BOAHYIO (YHKIIMU STOTO TOKazarels (eciu 3Ta (QyHKIMsA HenpepbiBHA). [IpenenbHbie
BEJIMYMHBl  XapaKTEPU3YIOT MPOIECCU3MEHEHHS JKOHOMHYECKOTO OOBEKTa 1O BpPEMEHH WM
OTHOCHTEIIEHO HeKoToporo ¢aktopa. OHHM BBIPAKAIOT MPHUPOCT COOTBETCTBYIOIIETO ITOKA3aTelNsl B
pacuere Ha eJUHMILY IPUPOCTA ONPEIEISAIONIETO ero GakTopa.

B kypce MHKPOIKOHOMHKH YacTO TPHUXOAUTCS HAXOIUTh IKOHOMHYECKHE (QYHKIUU IO HX
U3BECTHBIM IMPECIbHBIM BETMUMHAM, T. €. UcKaTh camy (QyHkuuto f(X), 3Has toneko f 7(x) . [Tockonbky
byukius f(X) sBusercs nepBoodpaznoit Gpynkuuu f 7(X), To HaXOKJICHHUE CBA3aHO C MHTETPUPOBAHUEM
dynxmun: [ f7(x)dx = f(x) + C. Takum 06pasom, 4TOOBI HANUTH SKOHOMUYECKYIO (YHKIHMIO MO €€
MpeebHOM, HEOOXOJMMO TIPOUHTETPHPOBATH TPEACTHHYIO (PYHKIIHIO.

1. Bbruncnuts 3anac npoxykuuu K Ha ckiane, Kakoil oOpasyercs 3a paOouuii JeHb,
€CIIM TOCTYIUICHUE TPOAYKIMH omHchiBaeTcs (yHkuumeit f(t) = 3t° + 2t + 3 (pabouuit neHb
COCTaBJISIET 7 4acoB).

Pemenue.
K= f07(3t2 +2t+3)dt = (t3+t2 + 3t)|(7) =73 + 7? + 3 % 7 = 413 eauuu ToBapa.
PaccMoTpuM 3ajady 00 M3JEpKKax MPOM3BOJACTBA. M31Ep:KKM MPOM3BOACTBA — 3TO PACXOIHI,

JICHEXKHBIE TPaThl, KOTOPble HEOOXOJUMO OCYILECTBHUTD JUISl CO3JaHUs €JUHMIIBI TOBapa, a IpeiebHbIe
W3/IEPKKH XapaKTEPU3YIOT JIOMOJHMUTENBHBIE 3aTPaTbl Ha IPOM3BOJICTBO EIWHMIIBI JOMOJIHUTEIBHON
MIPOYKLIUH.
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2. Bamana QyHKkmus npenenbHbIX mapepikek f(X) =2x*—2x+90 . Haiitu dyHKIMIO
usnepxek F=F(X)u BbIYMCINTD U3IEPIKKU HA U3TOTOBIICHHE 15 eMuHUIl TOBapa.
Pewrenue:

I[Tpu TOMOIIM HHTEIPUPOBAHUSI HAXOAUM U3ICPXKKH Ha M3TOTOBJICHHE 15 equHuI ToBapa
15

2

(2% = 2x+ 90)dx = (G — 2% + 90x)|105 = 3375y.e.

0

QyHKIUA U3ACPKEK:
2
F(x) =§x3 —x24+90x +C

3. Onpenenutb 00BEM MPOAYKIMH, TMPOU3BEIECHHONH PabOYMM, €CIIM MPOU3BOIUTEIBHOCTh TPYAa
xapaxtepusyercss pynximeii f(t) = —-3t* +18t. Onpenenuts BEIPaGOTKY paGodero:a) 3a Bech pabounit

JIeHb;0) 3a TpeTuid yac paboThI;B) 3a MOCIEAHHN Yac paOdOThI, €CIU MPOIOJDKUTEIILHOCTh pabouero mHs 6
YacoB;I') POBECTH YKOHOMHUYCCKHI aHATH3 33Ia4H.

Pemenne: Eciu HenpepwiBHas dynkuus f(t) xapakrepusyer npou3BoIUTEIbHOCTh TPya pabodyero
B 3aBUCHMOCTH OT BPEMEHH t, TO 00BEM MPOAYKIMH, IPOU3BEACHHON PabovnM 3a IPOMEKYTOK BPEMEHH

t
OT t1 710 tp OyaeT BeIpaxkathest popmyiioi:V = J. f (t)dt . B naurem cnyuae f (t) = -3t +18t
b

Haiinem o0myro BeIpaOOTKY pabouero 3a Bech JAcHb (6 4acoB)

T 6 g 3 g 6
O=[f(O)dt=[(=3t" +18t)dt = (—t~ +9t~) 0" 108 (v.e.).
0 0

Omnpenenum BeIpaOOTKy pabodero 3a TpeTHii yac paboThI
3 32 N _
O=[f(t)dr=[(-3t" +180)dt =(—t~ +9t7) ,=26(y.e)
2 2 =
OmnpenenuM BbIpaOOTKY paboyero 3a MoCIeqHH yac paboThI
@ 6 ) 3 > |6
O=[f()dt=](=3t" +18t)dt = (-1~ +9¢7) - 8(v.e)
5 5 -
BepOHTHO, pa60Ta YTOMUTCIIbHA U Tpe6yeT OOJILIIIOrO HAIIPsAKCHUS, ITIOOTOMY K KOHITY AHA TaAacT
MPOU3BOAUTEIBLHOCTD TPYya.

(I)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEOO0XOAUMOW TOC/IeA0BATEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpaBUIIbHBIE pPE3YyibTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHmne
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IIpakTnyeckoe 3ansaTue Ne 43
«[IpunoxxeHre UHTErpana s pelIeHus 3a1a4 ¢ YKOHOMHUECKUM COZIEPKaHUEM»

Heab padoThi: HayuuTscst MpUMEHATH MHTETPAN IPU PEILICHUH SKOHOMUYECKUX 33139

Boinosinenue padotrel  cmocoOcTByer  (opmmpoBanmio:[IP62 OVIIL.03, IIP63 OVIIL.03,
[1P67 OVYII.03

MarepunanbHoe obecnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. Haiitu cpennee Bpemsi, 3aTpadyeHHOE Ha OCBOCHHE OJHOTO H3JCTHUS B IEPHUOJ
ocBoeHMs OT x1=40 10 x,=80 u3aenuii, ecnu PyHKIUS U3MEHEHHS 3aTpPaT BPEMEHU t(X):llOX‘ll2
q,

2. OnpenenuTh TUCKOHTUPOBAHHBIA TOXO]] 32 YETHIPE TOja MPH MPOIEHTHON CTaBKe

12 %, ecnam mepBOHAYAIBHOE KalWTAJOBIOXKEHUWE cocTaBwio 10 miH. pyd. W HameuaeTcs
€XKETrOJIHO KaluTal yBeJIUYUBaTh Ha 1 MIIH. pyO.

IMopsaok BHINOTHEHHSI PAGOThI:
t
1) 3anucaTth GopMyITy, UCIIOJIB3YS ONPEeACHHbIN HHTerpan V = I f (t)dt
b

2) BoeruncnuTh onpeneneHHbI HHTETpa

[Tycts u3BectHa ¢ynknus t=f(X), onuceiBaroias U3MEHEHHUE 3aTpaT BPEMEHH t Ha W3rOTOBJICHHS
W3ENUs, B 3aBUCUMOCTH OT CTEIIEHU OCBOCHUS IIPOU3BOJCTBA, € X - MOPSAAKOBBIM HOMEDP U3JEIUs B
napruu. Torna cpennee Bpems t.,, 3aTpaueHHOE HA U3TOTOBJIEHUE OJHOTIO M3JENHS B IIEPUOJ OT X1 J0 X2
W3EIUN BBIYUCISAETCS IO TEOPEME O CPEHEM:

t : f;z t(x)dx .

P xy—xp Ux1

OYHKIHS H3MEHEHHS 3aTPaT BPEMEHH Ha M3rOTOBNCHNME n3nenii t=f(X) dacto mMeer Bux: t=ax™
IJic & — 3aTPaThl BDEMEHHU Ha MEPBOE H3/eNHe, D — moKa3arelb MPOU3BOJACTBEHHOTO MPOIIecca.

3amaua 1. Haiftu cpennee Bpemsi, 3aTpauyeHHOE Ha OCBOCHHUE OJIHOTO W3JENHUs B MEPUOJ OCBOCHUS
oT x1=50 10 x,=75 nuznenui, ecnu GyHKINUI U3MEHEHHUS 3aTPAT BPEMEHH
t(x)=100x 2 4.

Pewenue.

100 (7
J

__1 (75 —1/2,9, _ 100 075 9155 o 1/2]75 _
tep = soog Jgo 10XV 2dx = —= [ 'x~/?dx = 8x |50 ~ 12,7 u.

LleHHOCTb JEHEX HBIX CPEJCTB M3MeHseTcst co BpemMeHeM. 100 pyOnei, momydyeHHbIe uepe3 MATh
JIET, UMEIOT UHYIO (B OOJBIINHCTBE CITy4yaeB, MEHbIIYIO) IIEHHOCTh, yeM 100 pyOiieit, KoTopble UMEIOTCS
B HAJIMYHUM cerofHs. MMeromrecs B HATMUUU JCHEKHbBIE CPEICTBA MOKHO MHBECTUPOBATh B OAHKOBCKUIA
JIETIO3UT WJIM JTF000W JPyroil WHBECTHIIMOHHBI WHCTPYMEHT, UYTO OOECIEeUUT MPOICHTHBIA 10X0A. To
ectb 100 py6. ceromus, natot 100 py6. miroc NMpoLEHTHBINM a0X0x depe3 HATh JieT. OrmpeneneHue
Ha4yaJbHOM CYyMMBI IO €€ KOHEYHOW BEJIMYMHE, MOTYYeHHON Yepe3 BpeMs t JIeT MpH FoJ0OBOM yJI€IbHOM
IIPOLIEHTE P, Ha3bIBAECTCS JUCKOHTUPOBAHUEM.

JIMCKOHTHPOBaHHASI CTOMMOCTbH JIEHEKHOTO MOTOKA yepe3 T JIeT Ipu HeNmpephIBHBIX MPOLIEHTAX:

K =[] f(Detdt,

rae K- TMCKOHTHpPOBAaHHAS CTOMMOCTH JCHEKHOTO IMMOTOKA;
f(t) - pynkius, 3amaronias ACHEKHBIHM MOTOK B JIFOOOW MOMEHT BPEMCHH;
p-TIPOLICHTHASI CTABKa;
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t- TMCKOHTUPOBAHHBIM MOMEHT BPEMEHHU;

3agava 2. OnpenenuTh AMCKOHTUPOBAHHBIN T0XO0/ 3a YEThIpE roja Mnpu nporeHTHou ctaBke 10 %,
€CIIM TIEPBOHAYATBFHOE KaIlUTAIOBIOKEHUE cocTaBmwiio 10 MuH. pyd. M HaMedaeTcs €XKEroJHO KaruTal
YBEJIUYMBATh HA 5 MIIH. PYO.

Pemenne. CocraBum  QyHKIMIO, 3ajaomiyro  AeHexHbid  mortok  f(t)=10+5t. Torma
JUCKOHTHPOBAHHAS CyMMa KalUTAJIOBIOKEHUS BBIYUCIISETCS:

—-0.1t

4

K = 10 + 5t)e %1t 4t = u=10+ 5t dv=ce _
f( +50)e du=5dt v=-10e 01

0

4
= —10(10 + 5t)e™**|g + 50f e Oldt = =300 e %% + 100 — 500e "1 |¢ =

0
= —800e7%* + 600 ~ —536,9 + 600 = 63,1 MIH.pyO
OTO 03HAYaeT, YTO JUIs IOJIyYE€HHUs OJMHAKOBO HApAIlEHHOM CyMMBbI uepe3 4 roja eXeroaHble
kanutaiaoBnoxeHus ot 10 go 30 miH. py0. paBHBI OJHOBPEMEHHBIM MEPBOHAYAILHBIM BIOKEHUAM 63,1
MJIH. pyO. P TOM e UCUHUCISIEMOI HePEPHIBHOW MPOIICHTHON CTaBKe.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOI TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET TMOJYYUTh MPABWIBHBIE PE3YNbTaThl U BHIBOJBI; B XOJE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BeKTOpPbI

I[IpakTuyeckoe 3ansitue Ne 44
«BekTopsbl. JleficTBUsA ¢ BeKTOpaMHu. /lekapToBa cHcTeMa KOOPAHHAT B IPOCTPAHCTBE.
Paccrosinue Mexay ToUKaMm»

Heanb padorbi: HayuuThCsl BBINOJHATH ACUCTBUS C BEKTOPaMM, HAXOIUTh PACCTOSHUE MEXIY
TOYKaMHU.
BoinosiHenue padorsl cniocodcTByeT hopmuposanuio: [1P62 OVIIL.03, I[TP63 OVIIL.03

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:

Pemnre 3anayu:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

—

1. aubr aBe Touku: Al —n; 03 um By —wn Z).Pa3znoxkuTte BekTOp AB 1O BekTopam 0as3uca u
HalUTE €ro JJIuHY.
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- 7 2 - — — — - - —
2. Janbl Bektopsl A= Pi— J+ MK u b =ni+ pk Haiigure koopAUHATEL BEKTOpPA ¢ =ma—nb

- - - -
3. Berunciaure cKalsgpHOE TPOU3ZBEIACHHUE BEKTOPOB (a—2b)-a , ecom A ={— m;n, p} u

N
b ={0—p;n.
- -
4. Tlpu KaKOM 3HAYEHUU «xr+ BEKTOPHI d = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTHHEAPHBIMH?

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
1. BumMaTenpbHO 03HAKOMBTECH C YCJIOBUEM 3aJaHUs.

2. Tlomb3ysich KOHCHEKTaMH JICKIUH, MOAOEpHTEe HYXHYHO (OpPMYITy WIA COOTBETCTBYIOIIEE
yCIIOBUE JJISl peLICHHS 3a1a4U.

3amaua Ne 1. Jlanbl Touky A{—3; 1: —1) m B {2; —4: 17,

—

Paznoxxure BekTOp AB 10 BeKTOpam 0aswica U HaAlJAHUTE ero JITUHY.
Pemenue.

1) AB ={2 - (-3);-4 —11—(-1)} = {5;-5;2} - koopauHaTHI BeKTOpA.
2) Paznoxum AB 110 BEKTOpaM Oa3uca:

AB=5i-5j+2Kk.

3) duuny ‘AB\ HaiieM 1o GpopMmyJie:

al=x*+y*+2%;
|
AB|=+/5% + (-5)> + 22 =/64 =/9-6 =3./6 .
3amaga Ne 2.
Jlane! Bektopsl & = 1—3 J+ K u b = 2i+ k .Haiiaure koopauHaTE BeKTOpa ¢ = a—2 b .Pemenue
5
a={-31}.

-

b={-201}: 2b={-40;2}.
c=a-2b={l-31}- (- 402)=fl- (4)-3-01-2)=f5-3-1.

3anmaya Ne 3

5> o5 o - -
Brranciute ckansiprHoe npomssenerne (2a+D)-a, ecim a = {1;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném koopauHats! 2 Z :
9
2a=12,0,6}

2). Haiiném koopauHatel 2 a+ b !
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2a+b={2:0:6)+ 2-11)= {417},

3). Haiiném ckansapHoe mpou3BecHuE:

(2a+b)-a=4-140-(<1)+3.7=25.
OrtBer: 25
3amaua Ne 4.

IR
4. TIpu KaKOM 3HAYEHUH +xr+ BEKTOPHI & = {4;—6; X} ub=13- ;31 GyIyT KOITHHEAPHBIMI?

N |~
Mlow

VYcioBre KOIIMHEAPHOCTH BEKTOPOB:
> - X, Y, Z,

a U b KOJUIMHEApHBL, €Cliu — = =
X2 y2 Z2

[Honyunm:
4 -6 x
13 3
2 4
—8=":x=-24.
3
Ortser: X=-24.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME ¢ COOJIOJICHHEM
HEe0OXOIMMOM TOCIIeI0BaTEIbHOCTH JEHCTBUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

Ouenka "yI10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YacTU TaKOB, YTO IO3BOJISIET IMOJYYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBL, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh PABUIIBHBIX BBHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BeKTOpPbI

IIpakTuyeckoe 3ansitue Ne 45
«JlekapToBa cHCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PAaBHEHH NPAMOM, OKPYKHOCTH. Pemenne
32124 HA PACI0JIOKEHH e MPAMBIX HA IVIOCKOCTH

Hean padorbi: HayunThes pemaTs 3a/1a4M Ha HaXxO0KJICHUE YPAaBHEHUM IMPSMBIX U OKPYKHOCTEM,
Ha pacIoyIoKEHUE MPSIMBIX HA MIIOCKOCTH.

BoinosiHenue padorsl ciocodcTByeT (popmupoBanuio:11P62 OVIIL.03, [TP63 OVII.03

MarepunanbHoe obecrniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaibl, KOHCIIEKTHI JEKIIH.

3ananue:
M- KOJINYECTBO OYKB B UMEHH
N- KOJTUYECTBO OYKB B (haMUJTUHU

103



p- Mecsn poXIaACHU

1. Haiitu Touky nepeceyeHus OpsIMbIX: i —py+n=0 U x—y —p =10,
2. Haiiure ocTpblil yrosl MKy NpsSIMBIMU:
mr+ny —p=0"nr—py—nm =10,
3. CocraBbTe ypaBHEHHE IPSMOM, MapauieabHON mpsamoi PX+y—-—m=0 u
IIPOXOAIIEH Yepe3 TOUKy A(—n: 1].
4. W3 Touku Am: —1) Ha mnpsamyio NX+ py+1=0 omymieH mneprneHIuKyJsp.

CocraBbTe €ro ypaBHEHHUE.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
1. BumMaTenpbHO 03HAKOMBTECH C YCJIOBHUEM 3aJaHUs.

2. Tlomb3ysich KOHCHEKTaMH JICKIUH, MOAOEpHUTEe HYXKHYH (OpPMYITy WIH COOTBETCTBYIOIIEE
YCIIOBUE JIJISl pELIeHHUsI 3a1a4

3agaua Ne 1

Haiitn Touky nepecedeHus NpsAMBbIX:
2X+3y—-12=0u x—-y—-1=0.
Pemmm cucremy:

{2x+3y—12:0, {2(1+ y)+3y-12=0,

X—y—-1=0; Xx=1+y;
2+2y+3y-12=0, 5y =10, y=2,
x=1+Yy; Xx=1+Yy; Xx=3.

OtBeT: Touka M (3: 2).

3amaya Ne 2
OrnpenenuTts yroia Mexay IpsMbIMH, 3aJJaHHBIMU YPaBHEHUSIMU:

2X—3y+6=0u x+5y—-2=0.

Pemienue
Haiinem yrnosbie KO3 (GUIIMEHTHI TUX MPSAMBIX:
2x—-3y +6=0; X+5y—-2=0
—3y=-2X—6, S5y=—x+2,
y—zx+6 y——lx+g

3 5 5

2 1
k,=—. k,=—=.

1 3 2 5
kz B kl
[ToncraBuM HaiiienHble 3HaueHus K, u K, B popmymy: gp=———.
1+k; -k,
1.2 B
tgp=—> 3, =L
1+(—2) =
5 3 15

tgp=-1, ¢=135"
[TonydeHHbI yron MexAy NpsMbIMH - Tynod. CMEXHbBI ¢ HUM, OylIeT OCTpBIi, TO €ecTh

@, =180° —135° =45°,
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3amaua Ne 3

1. CocraBbTe ypaBHEHHE MPSIMOM, mapaieabHOi mpsamoi 5X+ 3y —7 =0 u mpoxomsieit uepes
touky A(-2;6).

Pewenne
CocraBum ypaBHEHHUE y4yKa IPSIMBIX, MIPOXOALINX qyepes TOUYKY
A(-2;6).
y—6=Kk(x+2)
Haxoaum yriioBo# ko3 puIueHT 1aHHON MPSMON:
3y =-5x+7,
o5yl o8
37 3 7 3
5 . . .
Tax kak npsiMble TApaUIEIbHBL, TO K, = — 3 YIIIOBOM KOO PHUIIMEHT HCKOMOHN TPSMOH.
. 5
[ToxcraBuM HaliieHHOE 3HaYeHne K, = — 3 B ypaBHEHHUE My4YKa MPSIMbBIX:
y—6=k(x+2);
rocie npeodpazoBaHus MOTYUHM:
5x+3y—-8=0.
3anaga Ne 4
U3 touku A(-3;5) na npsimyio X — 2y +3=0 onyien neprenaukysp. HamucaTts ero ypaBHeHue.
Pemenue
CocTaBuM ypaBHEHME ITydKa MPSAMBIX, IPOXOASIIUX YEPE3 TOUKY
A(—3:5).
y —5=Kk(x+3).
Haiinem yriooit koaddunment k, mpsmoit X —2y +3=0;
—2y=—X-3;
y:—x+§;
2 2
(oL
1
VYuutbiBas yclOBHE MNEPHEHAUKYISIPHOCTH MPSIMBbIX: k, =— k_ , HailieM ypaBHEHHE HCKOMOM
2
psAMON
k, =-2.
y—-5=-2(x+23),
y+2x+1=0.

Otset: Y +2X+1=0.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HEe0oOXOIMMOM TOCIEeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYWUTh HPABHIbHBIE PE3YNbTAaThl U BHIBOJBI; B XO7E
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 4.2. [Ipsimble M IVIOCKOCTH B NPOCTPAHCTBE

IIpakT4eckoe 3ansaTue Ne 46
«PerieHne 3a1a4 Ha NAPA/IETILHOCTD M EPIEHIUKYIAPHOCTD MPSIMOI U MJIOCKOCTI

Hean padorsi: Hayunthes pemarh 3a1a4i Ha NapauieIbHOCTh U MEPIEeHANKYISIPHOCTh MIPSIMOI U
IIJIOCKOCTH, UCIIOJIB3YA ITPU3HAKH TMAPAJJICIIBHOCTU U NICPICHAUKYIAPHOCTHU HpﬂMOI;'I " IINIOCKOCTH.

BoinosiHenue padotrbl  cnocodcTByer  (opmupoBanuio:[IP61 OVIL.03, I1P62 OVII.03,
I1P63_OVII.03, I[TP69 OVII.03

MartepuanabHoe obecniedenne: VHIUBHUIya bHbBIC 33aHUs, CIIPABOYHBIC MATEPUAIIbI, KOHCIICKTHI
TICKIUH.

3aganue:

M- KOJIMYECTBO OYKB B UMCHU
N- KOJIM4YECTBO OYKB B (haMUITHH
P- MeCSII POXKICHUS

3agaua 1

Touka K He nexut B miockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpeskoB KB u KC.

1) Kak pacnonoxens! npsimsie AD u MP?

2) Beruucnute uinny otpeska MP, eciiu ctopoHa KBapaTta paBHa n CM.

3anaya 2

Ocnoanne AD tpaneruu ABCD naxomautcst Ha tuiockoctr P, a ocHoBanue BC otcrouTt oT Hee Ha

o o A
p cM. Haifiute paccTossHUE OT TOUKH NepecedeHus JuaroHaneii 1o miockoctu P, eciu — = =
CE 1

3anaua 3

ITnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax B m C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cM, a AC,: G, C = wm:n. Haittu BC.

3anaya 4

Han pom6 ABCD. U3 Touku nepecedeHus ero auaroxaneit nposeneH otpe3ok OF, Tak, uto AF = €F
, BF = DF. Jlokaxute, uto OF mepneHauKyssipeH Tiockoctd pomoa, orpe3ok AC mepreHAuKyIspeH
wiockoctu BDF.

3anmava 5

Han paBHOOeapeHHbIH TpeyroabHUK ABC. AC = BC= n cM, AB = m+ 3 cMm. U3 Bepmmabl yria C
IIPOBEJIEH K IUIOCKOCTH nepneHaukyisip CD, paBHblii ¢ cMm. Haligute paccTosHue OT TOUKH D 10 CTOPOHBI
AB.

3anaya 6

Touku A u B nexxat B miockoctu o, M — Takasg TOuka B HPOCTPAHCTBE, ISl KOTOpOH AM = m
, BM = m u opToroHaspHasi MPOEKIU HA IIOCKOCTh o oTpe3ka BM B Tpu pasa Gosbliie OpTOroHaIbHOM
MPOEKIIMU Ha 3Ty III0CKoCcTh oTpe3ka AM . Haliaure paccrosiHue ot Touku M 10 TIIOCKOCTH o .

Iopsinok BbINMOJIHEHUSI PAa0OTHI:
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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.

[Ipn pemiennn 3amady Ha 3Ty TEMYy MCHOJIB3YETCs ONPEAEICHUE MapajuIeIbHbIX MPSIMOA H
IIJIOCKOCTH, MPU3HAK MapaJlJIeIbHOCTH MPAMOU U TJIOCKOCTH, a TAK)KE Ballld 3HAHUS U3 IITAHUMETPHUH.

3amauva 1.
Touku A, B, Cu D ne nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.
1) NmeroT u o6mmme Touku npsimasi KM 1 10CKOCTh, B KOTOPOH JiekaT Touku A, B u
C?
2) Brruucnure nepumerp tpeyroibHuka AKM, ecnum paccTosiHME MEXAY KaXaou

1apoi JaHHBIX TOYEK PaBHO § CM.
JlaHo: =, Aew, Beo Ce o,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) mepecekarorcs it KM u =
2) Haiitu Fugy

Pemienue:

1) Touka K sBnsiercs cepenunoii orpeska BD, Touka M- cepenuna orpe3ka CD.  3HauuT 0Tpe3ok
KM - cpennsis nunus tpeyronbauka BCD.

Ilo cBONCTBY cpeaHell JUHUM TpEeyroybHUKa KM||BL, KM =§BC . CnenoBarensHo, oTpe3ok KM
napajulesieH IpsMOM, JieKalled B IUIOCKOCTH. [lo mpu3Haky napajuleIbHOCTH NPSMOM M IUIOCKOCTH,
oTpe30k KM U mI0CcKOCTh apajuiesibHbl, T.€. HE MEPECEKAIOTCA.

2)Puzse = AK + AM + KM

KM =>BC KM =4

Paccmotpum tpeyronsHukn ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc

PaBHOCTOPOHHUE TpPEYroJbHUKH, a oTpe3ku AM um AK- menuanbl M BBICOTBI 3THX TPEYrOJbHUKOB.
HaiineM stu oTpesku:

AK = aM = ACE —MC

MC=4cMm.

A = AM =82 — 42 = id — 16 = 48 = 43 M
Puse =4+ 43 +4/3 =4+ 843 em

3amaua 2
Ocnoanne AD tpaneruu ABCD naxoautcst Ha tutockoctr P, a ocHoBanue BC oTcTouT oT Hee Ha

o o DA T
5 cm. Haiijiute paccTosHue OT TOYKH MEpeceueHus IMaronaneil jio niockoctu P, ecinu — = 3.
i n Jano:

ABCD - tpanenus,
= =1 BB1=5cm, BE1- P

l M|\
‘L B\ N\ Haiitu: paccrosnue ot M 10 ninockoctu P
s e '

f
rrd
- /

/ ‘.' / —
\ D k== < ,‘
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Pemenue

1) U3 Ttouku M mpoBenem k miockoct P nepnenaukynsasp OM. CnenoBarensHo, OM- paccTosiHrE
or M 1o miockocru P.

2) Paccmorpum AADM u ACEM

2BMC = £MCT KaK BEpTUKAIBHBIE

£CBM = £ADM Kak HakpecTJIexaluue npu napamwieabsbix npsimbix BC u AD u cexymieit BD.
3Haunt, AADM 1 ACEM 1ogoOHBI U % =

EM £
DA _7_, DA _DM _AM_ 7

£ 1 c0 BM LM 1
oM 7 7 1
—=-=0D0M=—EDEM =—ED
BM 1 10 10

3) Paccmotpum ABB D u AMOD
£D — ofmufi, BB, D = 2M0OD = 90% = ABB, D ~ AMOD

R _ B0
MO MD
FEy _ ED _ 1D
Mp  LIFFD 7
T
MO =—ED
1L

MO =<.5=235a.
ik

Orser: 3,5 cm.

3amaya 3

W3 touku mepeceuenus auaroHained napauienorpamma ABCD mposenen orpesok OM Tak, 4to
MA = MCME =MD, Jlokaxure, 4To oTpe3ok OM nepneHIuKyisipeH II0CKOCTH Napajijiesiorpamma.

HaHno:
M ABCD - mapamme morp arm

ACNED =0
D C MA =MC, ME =MD
% Jlokazatrp: PM-L{ABCD)

Jloka3aTenbecTBO

1) Paccmorpum TpeyroapHukn AOM u COM. OM - oOmas ctopoHa, MA = MC 1o ycioBulo,
AC = 0C 10 CBOMCTBY JMaroHajei napamienorpaMMa. 3HauuT, TPEYTOJIbHUKHU PAaBHBI IO TPEM CTOPOHAM,
T.e. AAQM = ACOM. CnegoBaTenbHO, £AOM = ~COM,

T. K. 9TH YIJIbl CMEXHBIE U PaBHBIE, TO OHU PABHBI 110 90°, T.c. OM L AL,

2) Paccmotpum tpeyronbHukn BOM m DOM. OM - oOmas cropona, ME =MD 1o ycioBHIo,
B0 = 0D 1o CBOMCTBY AMAaroHajiel mapauieaorpaMmma. 3Ha4MT, TPEYTOJIbHUKHN PABHBI IO TPEM CTOPOHAM,
T.e. ABOM = AD0OM, CnenoBarenbHO, £B0M = £DOM,

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, r.e. OM LBD.

O L AC,
3) or L ED

} = M L (ABCD ) mo mpeamay Tep e MKy HOCTH IPAMOH H D0 CHOCTH .,

3anava 4
Croponsl TpeyroapHuka 10 cM, 17 cm u 21 cM. M3 BepuinHbl O0JIBIIETO yIila 3TOTO TPEYTOJbHHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHME OT €ro KOHIIOB 10
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Oo0JIbIIeH CTOPOHBI.
Hano:
P B AABC,AE =10 . BC = 17em, AC = 21eom
BEDA{ABC), BD = 15cm
S Haiitu paccrosiaue or B u D 1o AC

Pemenne
1) JlonosHUTENBHOE IOCTPOEHUE: MpoBeaeM BM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — marmonEas
BM — mpoeamia marmorgod f = DM L AC = DM — paccroamne oT D go AC,
BIM L AC,

2) s toro, uroObl HalTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudajga €ro IUIONIajib,
c+b+c

ucnons3ysd Gopmyny Iepona 5, =p - lp—a) (p—8l-(p—c), p= -
10+17+21

p=T=24cM

Sapr =24 (24 —10) - (24 — 17 - (24 — 21) =+24 - 14 -7 - 3 = Bdema®
1
3) 3anumem GopmyIly Ui BBIUUCICHUS IO &, = S oh

1
[pumenum 3Ty GopMmyity K HalIeMy TPEYrOIbHUKY: Saap; = ;AC - BM.
) . _ iamc
Beipasum u3 stoit popmynsl BM: - BM =="*
BM =2 =8om
21

4) Paccmotpum TpeyrosnibHUK BDM- npsiMoyronbHbiid, T.K. BD L (ABC).

ITo Teopeme IMTudaropa naiinem DM:

DM® =BD? +BM?

pm? =157 + 8% = 280

DM =289 =17

OTBeT: pacCTOsHUS OT KOHIIOB NIEPIIEHANKYJIspa 10 cTopoHbsl AC paBHBEI 8 cM 1 17 cm

(I)opMa npeacTraBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO OMYIICHBI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh NPABUIBHBIE PE3YyIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTN AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansitue Ne 47
«Pemenune 3a1a4 Ha IPpUMeHeHHE TeopeM 0 TPEX MepHeHIUKYJIAPAX»

109



Henb padorei: HayunTbest MCosnb30BaTh NpU3HAK MEPHEHAMKYISPHOCTH MPSAMOM U IIOCKOCTH,
TEOpEMY O TpexX NMEPNEHANKYIISIPax MPU PEIICHUH 3a/1a4.

BoinoiHenue padorbl  cmocodcTBYyeT  (popmupoBanuio:[1P61 OVIL03, I1P62 OVYILO3,
I1P63 OVII.03, ITP69 OVII.03

MarepunanbHoe obecrnieyeHue:

WupuBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JICKLIUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecedeHus ero auaronaneii mposeneH otpe3ok OF, Tak, uto AF = €F
, BF = DF. Jlokaxute, uto OF nepneHaukysspeH IuiockocTd pomba, orpe3ok AC mneprneHAuKyIspeH
mwiockoctu BDF.

3anaya Ne2

Jlan paBHOOeApeHHbIN TpeyroibHuk ABC. AC = BC = n cm, AE = m+ 5 cm. U3 Bepimnsl yria C
MIPOBEJICH K II0CKoCTH neprieHaukyisip CD, paBusiii ¢ cm. Haitnure paccrtosinue oT Touku D 10 CTOpOHBI
AB.

3amaua Ne3

Touku A u B nexxat B muiockoctu oo, M — Takas Touka B NPOCTPAHCTBE, JUIsl KOTOpOH AM = m
, BM = n u opToroHangpHas MPOEKIUsS Ha MJIOCKOCTh o oTpe3ka BM B Tpu pasza Oosibliie OpTOroHaabHON
IPOEKIUH Ha 3Ty II0CKOCTh oTpe3ka AM . Halinure paccrosiHue oT Touku M 110 MI0CKoCTH a .

3anaga Ne 4

Beicota npsimoyroneHoro tpeyrosnbHuka ABC, omymeHHas Ha runoteHy3y, paBHa P cMm. U3
BepmuHbl C mpsiMOro  yriia  BocCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyem CM = m+n cm. Haliaure paccrosiHue ot Touku M 1o runotenysst AB.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTeapHO NPOYUTANTE YCIOBHUE 3aa4H.

2. 3anuiunTe, 4TO B 3a/1a4€ JAaHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiTe ycliOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXXHO HaiTh. BcomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemieHnn 3agady Ha 3Ty TEMY HUCIHOJB3YETCSl ONpENEleHHE NEPINEeHIUKYISIPHBIX NPSAMON u
MIJIOCKOCTH, MPU3HAK MEPIIEHIUKYISIPHOCTH MPSIMOM M TJIOCKOCTH, TEOPEMBI O TPEX NMEPHEHANKYIISIpax, a
TaK)Ke BalllM 3HAHUS U3 INITAHUMETPUN

3amaua

Bricota npsimoyrombpHOTO TpeyroiapHHKa ABC, omyineHHas Ha THUNOTeHY3y, paBHa 9.6. U3
BepmnHbI C IpSIMOTO ~ yriaa BOCCTaBlIeH K IUIOCKOoCcTH  TpeyronbHuka ABC mepnenauxymnsp CM,
npudem CM = 28. Haiigure pacctosiHue oT Touku M 1o runoreny3br AB.

Pemenue

[IpumenuTe TeopemMy 0 TpeX MepHeHIUKYIIpax.

ITycts CK - BbICOTA JaHHOTO MpPSIMOYTOJBHOrO TpeyroibHuka. Torma MK - HakioHHas K
miockoctu TpeyroiabHuka ABC, a CK - oproroHampHas MpPOEKIUS 3TOW HAKIOHHOH Ha IUIOCKOCTH
tpeyronpHuka ABC. Tak kak CX-+-AE, To mo TeopeMe 0 Tpex neprneHaukyispax MK - AE. 3nauur, 1vHa
orpe3ka MK paBHa PaCCTOSIHUIO oT Touku M 10 npsimoit AB. U3 MPSIMOYTOJIBHOTO
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tpeyroasauka MCK 1o teopeme Iludaropa Haxoaum, 4ro
ME = TR +CM? = /062 + 287 = 296,
OtBet: paccrosiHue ot Touku M 10 runorenyssl AB paBno 29.6.

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IMpakTnyeckoe 3ansiTue Ne 48
«Pemenue 3a1a4 Ha NapaJIeJIbHOCTDh IJIOCKOCTeH»

Heas pa6orbl: HayunThcsi MCHONB30BaTh MPU3HAK MAPAIEIBHOCTH IIJIOCKOCTEH M CBOWCTBA
NapajuIeNbHBIX TUIOCKOCTEH MPH PEIICHUH 3a/1ad.

Boinoinenue paGorbl  cmocodcTByer  (popmupoBanuio:[1P61 OVIL.03, TIP62 OVII.03,
ITP63_OVII.03, [TP69 OVII.03

MarepuajnbHoe o0ecnieyeHue:

NuauBuayanbHble 3aaHNs], CIPABOYHBIE MaTepUAIIbl, KOHCTIEKTHI JIEKIIHIA.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amauga Ne 1

Mexny AByMs IapajuledbHBIMU IUIOCKOCTSMM 3aKJIIOUEH OTPE30K, JIMHOW wm++n cM. Hailaure
MPOEKIIUU 3TOTO OTPE3Ka Ha KAXKAYIO MJIOCKOCTh, €CIIA PACCTOSHUE MEXKY TIJIOCKOCTSAMHU PaBHO # CM.

3amaua Ne 2

[Inockoctn M u P mapamnensasl. M3 Touek A u B mimockoctu M mpoBeneHsl K miaockocTu P
HaKJIOHHbIE AC = m+n cM U BED = m+n—3 cMm. [lpoexuust HakioHHOM AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa npoeKuus HakJIoOHHON BD?

3amaya Ne3

Mexny AByMs TTapauteIbHbIMA TUTockocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B miiockoctu P), AC =m+n+p am, BD = m+n am , pazHocts npoekiuii AC u BD Ha ogny u3
IJIOCKOCTEN paBHa # 1M . HailauTe JUIMHBI 3TUX POEKIUN U PACCTOSHUE MEXY MIIOCKOCTSAMH.

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1. BHuMaTenpHO NMPOYMUTANTE YCIOBHE 3aauH.
2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIANTe PUCYHOK.
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3. [Ipoananu3upyiite ycliOBUE 3a/1auu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (HOPMYJIBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aga4y. 3arnuiiuTe OTBET.

[Ipn pemieHun 3agad Ha 3Ty TEMY MCHOJIB3YETCS ONPEIEICHUE MAPAUIEIbHBIX IUIOCKOCTEH,
MPU3HAK MapaUIEIbHOCTH IIOCKOCTEH, TEOPEMBI O MapalIeNbHbIX TNIOCKOCTSX, 8 TAK)KE BaIllM 3HAHUS U3
IJITAHUMETPUHU

3amaua Ne |
Mexny AByMsl mHapaUlelIbHBIMU IIJIOCKOCTSIMH 3aKJIIO4eH oOTpe3ok, iuHod 10 m. Hailinure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO MIIOCKOCTh, €CJIM PACCTOSTHUE MEXKAY MIOCKOCTSIMU PABHO 8 M.
Hano:

o
/ Haiitu npoexun AC
c B /
i

Pemenue

1) Tak Kak TUIOCKOCTH TapaJUieibHBI, TO PACCTOSHUE MEXAY HUMH - 3TO nepreHaukysip AC.
[Toctpoum npoeknuto orpeska AB Ha miockocTs f. 1o oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMoyronbHbIil.

ITo Teopeme [Mudaropa 4B* = AC? + BC?

AC? = AR® —BCP

AC? =102 — 87 =100 — 64 = 36

AC=6 cm.

Tak kak MI0CKOCTH NapajiesIbHbl, TO MPOEKIIMK OTPE3Ka Ha 3TU IUNIOCKOCTH OYyT PaBHHBI.

L~

3anaya Ne 2

[Tnockoctu M u P mapamnensubl. U3 Touek A u B miockoctn M mpoBeneHs! kK Iiockoctu P
HakioHHble AC=37cm u BD=125 cm. Ilpoexuus nakinonHoit AC Ha oJHy U3 IJIOCKOCTeH paBHa 12 cM.
Yemy paBHa poeK1us HakJIoHHON BD?

Jano: Ml F,.AeMBEeM

- AC =37 a0 BD = 125
/ A B / AE LP.BK LP.CE =12 tm
Haiitu: KD

Pemenne

//: L—'E I\\—L / 1) Paccmotpum tpeyronbauk ACE- mpsaMoyrosbHBIi.

ITo Teopeme [Mudaropa 4C* = AE® + CE*
AE? = AC?P —CE'  AF® =377 —127 = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum tpeyronpauk BKD- npsiMmoyronbHbIil.

[To Teopeme [Mudaropa BD? = KD*? + BX®

ED? =BD? —BK* AE=BK, kak paccTosiHus MeX]ly napajjebHbIMH INIOCKOCTSMH.
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KED? =125% — 352 = 15625 — 1225 = 14400
KD= 120 cm.
Ortgert: npoekuus BD pasna 120 cwm.

3amgaga Ne3

Mexay nByms napajuieabHbIMU IIOCKOCTAMU P 1 Q mpoBenensl otpe3kn AC u BD (Touku A u
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoekunit AC u BD Ha onHy u3 miockoctei
paBHa 14 cm . HaiiquTe JIMHBI 3TUX TPOCKLIMN M pACCTOSIHUE MEXKTY TIIIOCKOCTSIMU.

I/

Jano: G| P.AeP,EEF
AU =13 e, ED =15 em
AE L Q.BK LQ,CE4+ DK =14 em

Z ntu: CE, AE, DK
¢ EDVQK Haiitn , ,

Pemenue
1) Paccmorpum tpeyronbHuk ACE- npsiMOyroyibHbIH.
ITo Teopeme I[Mudaropa AC* = AE® + CE*
AF? = AC? — CF°
[Tycts CE = %, Torna DK=14-x.
AF? =169 — &7
2) Paccmotpum tpeyronbHuk BDK- npsMoyroabHBIH.
[To Teopeme [Mudaropa ED? = BK*? + DK®
BK® = BD® — DK?
BE? =225 — (14 —x)? = 225 — 196 + 28x — x% = 29 4 28x — x®
AE=BK, kak paccTosiHus MEXy MapayieJbHbIMU TNIOCKOCTSIMU
3HauwT,
169 —x? =29 4 28 — F
28x = 140
X=5
CE=5 cm, DK=14-5=9 cMm
AE=+160 —25 =144 =12 em

OTBeT: paccTosTHUE MEXTY TIIOCKOCTSIMHU 12 ¢M, TPOEKITUU HAKJIOHHBIX 5 CM U 9 cMm.
®opma npeacraBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNUE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIEeN0BaTEIbHOCTH J€HCTBUI; B OTBETE€ MPAaBUIBLHO M AKKypaTHO BBINOJHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKH.

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

Ouenka "yI10BJIETBOPUTENIbHO'" CTaBUTCS, €CIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OneHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIMOJIHEHA HE MOJHOCTHIO UIH 00BEM
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BBITTOJIHEHHON YacTH pabOoThl HE TIO3BOJISIET C/IENATh MPABUIIbHBIX BHIBOJIOB.
Tema 4.2. IIpsiMble 1 NJIOCKOCTH B NPOCTPAHCTBE
IIpakTyeckoe 3ansaTue Ne 49
«PerieHue 3a1a4 Ha ABYrpaHHbIe YIJIbD»

Heap padorei: Hayuutbest pemate 3aaud Ha NPUMEHEHHME NOHATUH YIyla MEXIy NpsIMOM U
IUIOCKOCTBIO, IBYTPAHHOTO YIJIa, YIJla MEKAY IIOCKOCTSIMH.

BoinoiHenue padorbl  cmocodcTByeT  (popmupoBanuio:[1P61 OVIL03, I1P62 OVYILO3,
I1P63 OVII.03, ITP69 OVII.03

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIC MAaTEpUallbl, KOHCIIEKTHI JICKIU.

3aganme:

M- KOJINYECTBO OYKB B UMEHU

N- KOoJIM4YecTBO OYKB B (paMUIIHH

p- Mmecsn poXIaACHUS

1) Y3 Toukn A BHE IUIOCKOCTH IPOBEJEHBI K IJIOCKOCTH NEPIEHIUKYISAp AE = 7 CM U HAKJIIOHHBIE
AC u AM, o6pasyrome ¢ miockoctsio yrist 30°. HaiiauTe yron Mesxty HAKIOHHBIME npsiMoit. Haiiure
CM.

2) KaTeTbl mpsMOYTOJIBHOTO TPEYroJIbHUKA PaBHBI 7 CM U # 4 #r cM. OnpeaenuTe paccTOSHUE OT
BEPILMHBI NIPSAMOTO yIila 0 IUIOCKOCTH, KOTOpasi IPOXOAUT Yepe3 TUIIOTEHY3Y U COCTABIIAET yroJl 30% ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha peOpe mpsimoro JIByrpaHHoro yria. AA; u BBi- nepnenaukymnspsl k
pedpy, MPOBEICHHbIE B Pa3HbIX TpaHiIX, MpuuyeM AE = wm cM, A4; = n4+m cMm, BE; =n —1 cm. Haiigute
A1B1.

Ilopsinok BbINOJHEHHS PadOTHI

1. BHMMaTeapHO MIPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAENANTEe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCyXkaas OT TOTO, YTO HY)KHO HalTu. BcnoMHuTe, kKakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemiennu 3a1a4 Ha ATY TEMY HUCHOJIb3YIOTCS ONPEAETICHHS YIila MEX]y MPSMOI U IIIOCKOCTHIO,
IBYTPAHHOI'O YIJIa, JMHEWHOTO YIJla ABYTPAHHOTO YIJIa, @ TAK)KE BalllM 3HAHUS U3 TUNIAHUMETPHH.

3anayva |

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYIO CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTAaBIIAIONIAA C TUIOCKOCTBIO TPEYTrOJbHHKA YTOJ 45°. Haiimure paccTosiHue
MEK1y TIOCKOCTBIO U BEPIIMHOMN B.

B
o JlaHo: AABC,AB = 9 e
B =t AU =59
A | D ACEn,rx=45°

Haiitu: Paccrosiaue ot B 10 a
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Pewenne

1) JlomonHUTENbHOE TIOCTPOCHUE: IPpOoBeAeM ED L & = ED — paccroanse oT B go mockocTs &,
BM L AC = DM L AC mo TeopeMe 0 TpeX HepIle HAHKFLID X,

3HauuT, £BMD — mamefinmd yron geyrpansore yraa, <BMD = 450,

2) B tpeyronsnuke ABC Haiinem BeicoTy BM.

CHayvasia BEIYMCIIAM ILIOMAAb TPEYroabHuKa 1o popmysne ['epona:

Sa=dplp—ol-p-5 (p—c)
p=¥=lﬂm

Sepe =V10-1-4-5 = 10+ 2em?

Supc =2 AC-BM = BM =2t

ApaT
Bfﬁl':“: 2 = 4T

3) Paccmorpum tpeyroasHuk BMD- npsiMOyrosibHbIN 10 TOCTPOCHUIO.
= sinzBMD
B
ED = EM=in-BIMD
-
BD =42 sind5? =4/2- T =d m,

OtBer: paccrosiHue ot B 10 miockoctu 4 cwm.
3amaua 2

Konust otpeska MK nexar Ha rpaHsx npsMoro JasyrpadHHoro yrima. MM; u  KKj-
NepIEeHIUKYIIApHl K pedpy, npuueM MK=13 cm, MM1=12 cm, M1K1=3 cm. Haiinure KKj.

AN HanHo: < aaf = 90°

[\ L ME =13 . MM, = 12 o1, M K, = 3

pv. “ = MM, Lo KK Lo

1/ Haiitu: K&,

SE Y Pemrenue

1) TlocTpouM JWHEHHBIH yroyi ABYrpaHHOTro yria. J{ias 3Toro uepes
' TouKy M nposenem orpe3ok M1E, napamiensasiii n paBHbii KKj.

KK, 1a, cnemosarenbHO, M, E L a,

= MM, E — misefHEN yTOM AEFTRAMEOCD VIO, sHasmT = MM, E = 90°,

2) PaccmoTpum AMEK

ME- HaknonHas K maockoctd f, EMj — ee nmpoekuus Ha 3Ty MmiI0ckocTh, EM; L EK ( T.k. EM1KjK —
MPSIMOYTOJIBHUK 10 nocTpoenuto). CrenosarensHo, ME 1L EK (1o Teopeme 0 Tpex NMepHeHAUKYIsIpax) u
AMEK — mpaMoyTomeHEH.

[To Teopeme IMTudaropa ME? = ME? + EK*

ME* = ME® — EK* EK=M;K;=3 cm

ME? =137 — 3% =160 — 9 = 160

ME = 160 = 4+/10 ez

3) Paccmotpum AMM, K — mpamoyromese, T.x. < MM, E = 90°,

ITo Teopeme I[Tudaropa ME? = MM, * + 1, E2

M, E* = ME® — MM, *

M,E? = 160 — 144 = 16

MlE: 4 cMm.

3naunt, KKi;=4 cm.
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OtBet: KK1=4 cm.
dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid pabOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMucHy, BEIYUCICHUS, PUCYHKU U TPapUKU.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABMIIBHBIX BBEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa

[MpakTnyeckoe 3ansiTue Ne 50
«Pewienne 3a1a4 Ha napaJulejienuinen u Kyo»

Heanb padorbl: HayunThcs pemars 3a1a4uu ¢ napajiesienuneaoM 1 Kyoom

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

I1P62_OVYII.03, [1P63 OVII.03, I1P64 OVYII.03, [1P66_OVII.03, I1P68_OVII.03,
I[TP610_OVIIL.03, I1P611 _OVIL.03, ITP612_OVIIL03, ITP613_OVIIL.03, [TP614 _OVII.03

MarepuanbHoe obecrnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

1. Pebpo ky6a paBHO 6 cM. HaiiTu ero o0beM U II011a/1b MOJIHON MOBEPXHOCTH.

2. B npsiMmoyroiibHOM Hapaijenenurnene JuaroHanb ocHoBaHMsA 12 cM, a GokoBoe pedpo 15 cwm.
Haiitu nnomans AMaroHaIbHOTO CEYEHUS.

IMopsinok BbINOJTHEHHS PA0OTHI:
1)BBITIONTHUTE YepTex

2)3amnucarb KpaTKo YCIOBHE 3a7a4u
3) OdopMuTsh peleHue 3a1a4u

3agauya 1: Yron mexnay nuaroHaneio AC, npsmoyroibpHoro nmapamienenunena ABCDA1B1C1Ds, u
iockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakioHeHa K IJIOCKOCTH
oCcHOBaHUs 1071 yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Haiioute ero oonem.

Pewenne:
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D1 C'1

1
T
A By | =
Fon4s®
300,27 |2 ¢
y 7

ZCDC = £DC,C=45°= DC=CC, =3
' AC, =2CC, =6
AC=\6 —F =33
BC=JAC? - 4B =J37-0 =342
Voisconacn =AB-BC CC,=3.3J2.3=27/2
OreeT: 2‘?\/5 oM, .
3apaua 2: CropoHBI OCHOBaHUS npﬂMoyfonbﬂoro napaJuiesienuIieia paBHel 6 Mu 8 M, 60KoBOE pedpo

paBHo 10 M. Haiiure yron Mexxay quaroHaIbio NapaulesienuIe/ia v MIIOCKOCTBIO €r0 OCHOBAHUS.
Pemenmne:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orget: 45°.

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIE0BATEILHOCTH JICUCTBUI; B OTBETE NPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIETBOPUTEIbHO'" CTaBUTCS, €CId pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CAENATh MPABHIILHBIX BBIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IIpakTyeckoe 3ansaTue Ne 51
«PemieHue 3a1a4 HA IPU3MY M TUPAMHIY»

eab padoTsi: HayunThes pemiath 3a1a4u ¢ MPU3MON U TUPAMUION.

117



BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
I1P62_OVII.03, I1P63 OVYIIL03, [1P64 OVYII.03, ITP66 OVII.03, I1P68 OVII.03,
I[TP610_OVIIL.03, I1P611 OVII.03, ITP612_OVIIL.03, ITP613 OVIIL.03, [TP614 OVII.03

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKI_[I/II\/JI.

3ananme:

1. g oueHKW 3aTpar Ha MaTepualbl HAWMAWTE IUIOIAAbL MOJHOW MOBEPXHOCTU Mpu3Mbl. Ecnu
W3BECTHO, YTO OCHOBAHHUE MPSMON MPU3MBI - TPEYTrOJIbHUK, CTOPOHBI KOTOPOrO paBHBI 4 M, OOKOBOE
pedpo MpU3MBI PaBHO 8 M.

2. JIns OLIEHKM 3aTparT Ha MaTepHalibl HAWIUTE TUIOMIAb ITOJIHOW MOBEPXHOCTH MPHU3MBI H O0BEM.
Ecnm m3BecTHO, YTO OCHOBaHHE MPSIMOM MPH3MBI — MAPAUIEIIOTPaMM CO CTOPOHaMHU 4 ¢M U 6 CM U yIJIOM
MEXly HUIMU 60°. Boicota NpuU3Mbl paBHa 12 cm.

3. Jlns OLIEHKH 3aTpaT Ha MaTepuasbl HalAUTe 00BEM MPAaBUIBLHOM YETHIPEXYTOIBbHON MUpPAMUIbI,
BBICOTA KOTOPOi 4 CM, a AMaroHajab OCHOBAHHS 8 CM.

4. Jlns OLEHKM 3aTpaT HAa MaTepHalibl HAWTH TMOJHYI0 MOBEPXHOCTh NPSIMON MUPaMHIbI, B
OCHOBaHUU, KOTOPOH JIGKUT paBHOOCIPCHHBIN TPEYTrOoJbHUK C OCHOBAaHHUEM 5 CM U OOKOBBIMH CTOPOHAMU
6 cM. bokoBbie pebpa nmupamuibl 12 cm.

IMopsiiok BbINOJTHEHHSI PA6OTHI:

1) BBINOJIHUTH YEPTEK

2) 3amucaTth KPaTKO YCIOBHUE 33/1a41
3) OdopmuTs pelieHue 3aaauu

MHOrorpaHHMKOM Ha3bIBaeTCS TeENO, OTPAaHUYEHHOE IJIOCKUMH MHOTOyroibHHKamMu. OoOmiue
CTOPOHBI CMC)KHBIX MHOTOYT'OJIbHUKOB HAa3bIBAIOT peﬁpaMn MHOTI'OrpaHHHUKa. MHOFOYFOJ'[BHI/IKI/I, KOTOPLIC
OrpaHUYMBAIOT MHOTOTPaHHUK, HA3bIBAIOTCA €ro rpaHsMU. ['paHM MHOTOrpaHHHUKA, CXOJSILIUECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yrojl; BEPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHOTOTrpaHHUKa. [IpsMble, coenuHsIONME IBE KaKhe-HUOYIb BEPIIMHBI, HE JEKallue Ha
OJIHOM TpaHU, HA3bIBAIOTCS AUATOHAJISIMH MHOTOTpaHHUKA.

Ilpu3ma — MHOTOrpaHHUK, JBE€ TpaHU KOTOPOrO SBIISIOTCS PaBHBIMM MHOTOYTOJbHUKAMM,
JCKAIIMMU B MapaUICIIBHBIX IIJIOCKOCTAX, a OCTAJIBHBIC T'paHU — IMapauicjiorpamMmMamMu, HMCIOIMIUMHA
o0IIHe CTOPOHBI C ITUMU MHOTOYTOJIbHUKAMHU.

HpSIMaSI IIpru3Ma Ha3bIBaCTCA l'lpaBHJIbH()ﬁ, €CJIn €€ OCHOBAHHUA — MPABUJIIbHBIC MHOT'OYT'OJIbHUKH.

Ilnomaap0 MOJHONW MOBEPXHOCTH IPU3MbI HA3bIBACTCA CyMMa IUIOLIAACH BceX ee rpaHeH, a
IUI0IIA/IbI0 OOKOBOI MOBEPXHOCTH TIPU3MBI — CyMMa TIJIOMIA el €€ OOKOBBIX TPaHEH.

Sn()/z = ZSOC‘H + S

IL1omans 00K0BOM MOBEPXHOCTH MPSIMOW MPU3MBI paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

6ok

S,,.=P-h
O0BéM HpﬂMOﬁ IMPU3MbI PaBC€H IMPOU3BCACHUIO IIJIOMIaIW OCHOBAHUA Ha BBICOTY.
V = S()CH : h

3anaya 1. /i1 OLIEeHKH 3aTpaT Ha MaTepuasbl HAWIUTE BHICOTY MPAMOM Mpu3Mbl. OCHOBaHME NPSMON
NPU3MBI - poMO ¢ BbIcoTOM 2 M. [Tnomaas 60KoBOM MOBEPXHOCTH MPU3MbI paBHA 96 M2, a TUIOILA T TTOJHOI
MOBEPXHOCTH paBHa 128 )1M2.

Pewenue.

O0603HaYMM CTOPOHY OCHOBaHHS @, a OOKOBOE pedpo bPasHHMIly MeXTy IUIOMAIb0 MMOJTHOM TTOBEPXHOCTH
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TIPU3MBI U TIOIIA/IHE0 OOKOBOW TIOBEPXHOCTH MPU3MBI — 3TO YABOCHHAS
TUTONIaIb OCHOBAHUS ITPU3MBI.

S 2a > 20~128-96=32 g=16
 Semdah=96 h=Ztors ooy
Omser: 1,5m. %
3amaya 2. Jlns oueHKM 3aTpaT Ha Marepualibl HailiuTe BBICOTY MpsAMOM mpu3Mbl. OcHOBaHME
IPSIMOI MPU3MBI - IPSIMOYTOJIBHBIM TPEYroJbHUK, KaTeThl KOTOPOTo paBHbI 5 M U 12 M, 6GokoBOe pedpo
npu3Mbl paBHo 10 M. HaiinuTe ruiomaab noaHoH NOBEPXHOCTH IPU3MBI.
Pewenue.

AC =J57 L1128 =13

Som =28 e + Snn Y Sasce T Saice

S =2%0,5*%5*12+5*10+12*10+13*10=60+300=360 M2

Otsert: 360 M°.

IMupamuaa — 370 MHOTOTPaHHUK, COCTABIIEHHBIN U3 N—YT'OJIbHUKA U N TPEYTOJIbHUKOB.

MHOTroyrojabHUK - OCHOBaHUE MTUPAMU/JIbI, TPEYTOIbHUKHU - 0OKOBbIE IPaHu ¢ OO0IIeH BEPIINHOM,
Ha3blBA€MOW BePIIMHON mupaMuabl. llepneHaukynsp, OMyHmIEHHbI W3 BEPIIMHBI NUpaMUIbl Ha €€
OCHOBaHHE, HA3bIBAETCS BHICOTOM MUPAMM/IBI.

[Tnomaap MoMHON MOBEPXHOCTH MUPAMHUABL:  Spom = Sgox + Socn

V:ESOCH-H

O06bemM TupamMuIbL: 3

Ilpasunvnaa nupamuoa

[Mupamuna Ha3pIBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHWE — TMPABUIBHBI MHOTOYTOJIBHHK, a
OTPE30K, COEAUHSIOUINI BEPIIMHY TUPAaMUBI C IIEHTPOM OCHOBAHMS, SBJIAETCS €€ BBICOTOM.

Bce OokoBble pebpa mMpaBWIBHONW NUpPaMUIbl paBHbI, a OOKOBbIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota ©0KOBOIl I'paHM NpPaBUJIBHOM MUPAMU[bI, MPOBEACHHAS W3 €€ BEpIIMHBI, Ha3bIBAETCS
anogemoiu.

IInomans 00KkOBON MOBEPXHOCTH NPABWJILHOH NMPaMMIbl paBHA IOJIOBUHE IMPOU3BEACHUS
nepuMeTpa OCHOBAaHUS Ha anogemy.

S :1P ¥4

6ok 2 OCH
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IL1omane MOJIHOM MOBEPXHOCTH NPABUJILHOM MUPAMU/bI:
1
Sponn = Socu +5P |
3amaua 3. CTopoHa OCHOBaHHMS TPABWJIBHOW YETHIPEXYrOJILHONM MUpaMuibl paBHAa 4 cM, a arnodema
o0pa3yeT C IUIOCKOCTbIO OCHOBAaHUSI yroil B 60°. Haiigure muiomas MOMHOI MOBEPXHOCTH MUPAMUIBI IS
OLICHKH 3aTpaT Ha MaTepHalbl.
Pemenue.

-

} o
-

e=Ypc-»
2
- LESH =90°—60°=30°= SE=2EH = 4
1 3 2
S e :4-4-5AB+AB- =2-4.4+4% =48 (cm?)
OTBeT: 48 cM™.

3apaya 4 OcHoBaHME MUpPaMKIBI —pPOMO, auaroHad Koroporo paBHbl 30 cM 1 40 cM. BpIcoThI OOKOBBIX

TPaHel, MPOBE/ICHHBIC U3 BEPIIMHBI TMPAMUJIBL, 00Pa3yOT C BRICOTON MTHUPAMUIIBI YIJIbI, PABHBIC 30°. Haiizre 0GbeM
MIMPaMUJIBI TS OIICHKH 3aTPaT Ha MaTepPHAJIBI.

Perrenne.
AC =40 = AH=HC~20
BD_“'30 = BH=HD~=15

AB =207 +15% = 25
HE=§BC=12,5
SE = 2HE ~ 25
SH =SE* “HE" -

¥4
252—%=25.‘5

A

2

11 3 + . '
Vo ==.2.40.30.95.43 _ 3
=303 40-30-25 —2-_5000--2—=2500J3 (ca®)

Orret: 250043 o

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATENHPHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHHI BCE
3aIlIMCHU U BBIYUCJIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 "HegoyerTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid paboTa BHIMIOJHEHA HE MOJHOCTBIO, HO O00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJE
NpOBeIeHUS pabOTHI ObUTH TOMYIIEHBI OLTHOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTnueckoe 3ansaTue Ne 52
«Pemenue 3a1a4 Ha NUJIMHAP U KOHYC»

Heanb padotbl: HayuuThes pemars 3a1a4u ¢ UAIMHAPOM U KOHYCOM

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62 OVII.03, [1P63 OVII.03, [1P64 OVII.03, I1P65 OVII.03, [1P611_OVII.03,
[1P612 _OVIL.03, ITP613 OVIIL.03, ITP614 OVYIIL.03

MarepuajibHoe o0ecnieyeHue:

I/IH[[I/IBI/IIIyaJII)HBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue:

1. JIns pacueta MaTepuanoB, HEOOXOAUMBIX JUIS U3TOTOBICHHS LIMIUHAPA HAUTH paanyc HUIUHIPA,
€cJIM U3BeCTeH 00beM muiuHapa 120 CMZ, ero BeIcoTa 3,6 cMm.

2. Beicota mununapa 12cm, paauyc ocHoBanus 10cm. Lunuuap nepeceueH MiIOCKOCTHIO TaK, YTO B
CEYECHMHU MOJydniICcs KBaapar. Haliqure paccTosHUE OT 3TOrO CEYEHUs 10 OCH.

3. [ns oueHKH 3aTpaT Ha MaTepuaibl HAWTH TOJHYIO MOBEPXHOCTh KOHYCA, €clii 0Opasyromias
HaKJIOHEHA K IJIOCKOCTH OCHOBAHMS TIO]T YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

4. JIns1 oLIeHKH 3aTpaT Ha MaTepuaibl HAWTH IUIOMIAb OCEBOTO CEYCHHS KOHYCa, €CId 00pasyromias
paBHa 15 cM, a paguyc ocHOBaHUSA 4 CM.

Huauuap — Teno, MOJydeHHOe TP BPANICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COAEpXalleld ero
CTOPOHY.

Kpyru Ha3pIBalOTCS OCHOBAHMSIMHM IHJIMHIPA, a OTPE3KH, COCAWHSIONINE COOTBETCTBYIOIIHE
TOYKH OKPY>KHOCTEH ATHX KPYroB — OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuIeNIbHBI 1 00pa3yIoIINe TaK)Ke PABHBI M MAPAIICIIEHBI MEXKITY COOOM.

Ocbl0 HWIMHAPA HAa3bIBAeTCS MpsMas, MPOXOJsilas 4epe3 IEHTPbl OCHOBAHW, MapasieiabHas
00pa3yromuM.

BokxoBasi moBepXHOCTh HIWJMHAPA — 3TO TMOBEPXHOCTh, MOJTYYCHHAss OT BpAIEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, MTAPAJIICIIbHON OCH IMITMH/IPA.

BbicoToli 1MIMHIpa Ha3bIBAETCS PACCTOSIHME MEXAY OCHOBaHUSMHU IWIMHIpa. Paamycom
[IWJIAH]IPA Ha3BIBACTCS PAIUYC €T0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pasyrolue MNepHeHAUKYISIPHBI MIO0CKOCTIM
OCHOBAaHHII.

I[Tnomaas 60KOBOM MOBEPXHOCTH: Sso = 27RN;

[lmomaae mMoaIHOM NOBEPXHOCTH:
S,omn=Ss,.12S,,, =22RN+27R;

noaH 6ok

S =2aR(h+R)

noJuiH

O6wem nuaMHapa: V =R

Ceuenue yununopa — GUrypa moaydeHHas B IepecedeHNH IIMINHPA MIIOCKOCTHIO.

Ceuenue, IpoxosIee Yepe3 OCh HIIIMHIPA, HA3BIBACTCS 0CE8bIM ceueHuem W TIPEICTABISET CO00i
IPSIMOYTOJBHUK.

Ecnu cexyinas miocKkocTh MEepIeHINKY/SIpHA K OCH IIWIHH/PA, TO CEYCHHE SBISETCS KPYTOM.
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Iopsaok BbINOJIHEHUS Pa0OTHI:
1)BBImOTHUTE YepTexK
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

3agaya 1. [ns oueHku 3aTpaT Ha Marepualbl HAWIWUTE IUIOWIAAb OCHOBaHMWS LWIMHApa. Ecnu
M3BECTHO, UTO OCEBOE CEYCHHE IMIMHPA — KBaAPaT, IIOMAas KOToporo Q.
Pemenue.

CropoHa KBajpaTa paBHa,@. OHa paBHA JUaMETPy OCHOBaHHMs. I1103TOMY IUIOIAIb OCHOBAHHS

Q) _ =

2 4

paBHa .
_ g

OtBeT: Socman. =7

3amaua 2. Beicota mwimnzapa 6cMm, paaumyc ocHoBaHus ScMm. Halinurte miomans cedeHus,
MPOBEJICHHOTO TMAapajuIe]IbHO OCH IWIMHApPAa Ha PAcCTOSHHUM 4CM OT Hee JUIsl OLEHKH 3aTpaT Ha
MaTepHabl.

Pemenne.

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoOeapensslii (OK = OM =R =5 cm),
tpeyroiabHuK OEK — mpsiMmoyrosibHbI.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

i~ VOK? —OE? =\/25-16 =+/9 =3

KM =2EK =2x3 =6,

Scen= 6X6 = 36 oM.

OTBeT: Seeq= 36 cM’.

PaccmoTpuM OKpy)HOCTB ¢ IeHTpoM B Touke O u npsamyro OP, nepneHauKyIspHyro K IIIOCKOCTH
9TOW OKpYXHOCTH. KaxIyro TOYKy OKpYKHOCTM CO€IMHUM C Toukol P otpeskom. IloBepxHOCTS,
o0Opa3oBaHHasi 3STUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOM, a CaMi OTPE3KU — 00pa3yolUMHU KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

KoHnueckas moBepXHOCTh — 0OKOBasi IOBEPXHOCTh KOHYCA, KpYT — OCHOBaHHMe KOHYcCa, Touka P —
BepIIMHA KOHYca, 00pa3yroline KOHHYECKOW MOBEpXHOCTH — ofpa3ylomme KoHyca. Bece oOpasyromue
KOHyca paBHbl apyr apyry. lIpsmas OP, mpoxonsmias depe3 LEHTP OCHOBAaHWSA W BEPIIMHY KOHYCA,
Ha3bIBAETCSI O0CbK0 KOHyca. OcCh KOHyca NEpHNEHIAUKYJIsApHa K IUIOCKOCTH oOcHoBaHusA. Otpezoxk OP
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HA3bIBACTCS BBICOTOM KOHYCA.

Ecnu cekymias mIOCKOCTh MPOXOAUT 4Yepe3 OCh KOHYCa, TO TMOJYYCHHOE CEYCHHE HA3bIBACTCS
0CEBBIM CeYEeHHEM.

[TpoBeném Cekylyro MIOCKOCTh MEPIEHANKYISIPHO K OCH KOHYCa. ITa TIIOCKOCTh MEPEeCceKaeTcst ¢
KOHYCOM TI0 Kpyry U pa30uBaeT KOHyC Ha jaBe yactu. OjHa U3 4acTeil MpeicTaBiseT co0O0i KOHyC, a
Apyras Ha3bIBACTCs yCeUEHHbIM KOHYcoM. (V300pasuTe yceuéHHbI KOHYC camocTosTe bHO. [TocTpoiite
00pa3yoIIyIo, BBICOTY.)

ILiiomans 6G0KOBOIi MOBEPXHOCTH KOHYCa paBHA MPOU3BEACHHIO MMOJOBUHBI JJIHHBI OKPYKHOCTH
OCHOBaHUS Ha 00Pa3yIoNIyIO.

S, =l

IMnomans MOJMHOW TOBEPXHOCTH KOHYCAa paBHAa CyMME IUIOIIAAM OOKOBOHM IOBEPXHOCTH H
IUTOIIATH OCHOBAHUSI.

S,,,,=ar(l+r)

NOMH

ook

IMnomans 60KOBOI MOBEPXHOCTH YCEUEHHOT0 KOHYCA PaBHA IPOM3BEIACHUIO TOJYCYMMBI JUIUH
OCHOBaHHI Ha 00Pa3yIONIYIO.
O0béM KOHYCa paBeH OAHON TPETH MPOU3BEICHUS IO OCHOBAHUS HA BBICOTY.

V=%8,,-h=Yah

3apmaya 3. Jlyig OLIEHKM 3aTpaT HA MaTepualibl HAMIWUTE PACCTOSTHUE OT IIEHTpAa OCHOBAHHS JI0
oOpasyromieit koHyca. Ecny u3BecTHO, 4TO IUIOIMaahr OOKOBOM MOBEPXHOCTH KOHyca paBHa 60 e, a
pannyc OCHOBaHHMS PaBEH 6 M.

Pemenne.

Seux =Arf =600 => yl =60

r=6:>f=£q=10.
.
O =VAS* — 40" =107 —6* =8
1 1

Sypo == A0 -O5 =—.6-8=24

Sms-OHAS 50H = 24::»01%%

C npyro¥i CTOpOHBI,
3agaua 2. PaccTosiHHE OT LIEHTpa OCHOBaHHUSI KOHYcCa JI0 CepeIuHbl oOpa3ymoliel paBHO 4 cM, a
yron HakimoHa oGpasyiouleil KOHyca K IUIOCKOCTH ocHoBamms paen 60°. Haiimure mimomaas oceBoro
CeueHHsI KOHYca.
5

SA SB = ASBA 60"
- ZA.S‘B—180°—2 60°=60°,
1'0 ecThb ASAB paBHoc'mpOHHnﬁ.. i
.

AAMO  AASB > —— =—— =
o 5B A4S

N

x&_--o,....".._ B
- i ' SB 2MO 8

'S@Q—'AS AB-s 60"-——.8 s-i_w\/'(cm)
" Oteer: l6~/§ o
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dopma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh IPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH PabOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTnueckoe 3ansaTue Ne 53
«Pemenue 3aga4y Ha wap u cepy»

Heab padotbl: HayuuThcs pemars 3a1auu Ha map u chepy

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

I1P62 OVII.03, [1P63_OVII.03, [1P64 OVII.03, [1P66_OVII.03, ITP68_OVII.03,
I[1P610_OVIL.03, ITP611_OVIIL.03, I1TP612 _OVIIL.03, [TP613_OVII.03, ITP614 OVYIIL.03

MarepuanbHoe obecrneyeHue:

I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HGKHHﬁ.

3aganue:

1.PaccTosiHMe OT IIEHTpa Iapa A0 CEeKyLIeH MIOCKOCTH PaBHO § M, a PaaUyC CEUEHHUS IUIOCKOCTBIO
paBeH 6 M. Haiigure paaunyc mapa u 00beM.

2. O6wem mapa 12511 m°. Haifty momazs cepsl.

Cdepoii Ha3bIBaeTCs MOBEPXHOCTD, COCTOAIIAS M3 BCEX TOUEK IIPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TO4YKM. JlaHHasg TodYKa Ha3bIBAECTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSAIONMA ABe TOUKM cepbl U MPOXOIAIIUN depe3
LIEHTp, Ha3bIBaeTCs AuaMeTpoM. Teno, orpaHuueHHOE c(hepoil, HA3bIBACTCS HIAPOM.

[Ilap MOXHO NOJyYUTh IPH BpAIlEHUU IOJIYKpyra BOKpPYr Auamerpa. I'paHuneil mapa ciayXuT
chepa.

[Tnockocts, uMMeromas co cgepoil TOIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBaeTCs KacaTebHOM
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBenéHHBI B TOYKYy KacaHus c(epbl W TUIOCKOCTH,
NIEPIEHIUKYIIAPEH K KacaTeJIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 IEHTP, Ha3blBaeTCs 0OJbIIMM KPYroMm, HE MpOXOsllee —
MaJIbIM Kpyrom LleHTp GoJbIIoro Kpyra COBMagaeT ¢ LEHTPOM Iapa, a IMEHTP MAJIOro Kpyra sBISeTcCs
OCHOBaHUEM MEPIEHANKYISApa, OMYIIEHHOIO U3 LIEHTPa [Iapa Ha IMII0OCKOCTh 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT LIEHTPA, PABHBI.

Panuyc okpyXHOCTH, MOJTy4€HHOU MpH nepeceyeHuu chepsl paguyca R mrockoctsio, ylajdeHHON
D2 2
OT IIeHTpa cepbl Ha d , paBeH R®—d*

y S gepus = 47R?
IInomaabs noBepxHoCTH cepbl paBHA yUETBEPEHHOH IIOMIAAN OOJIBIIOTO Kpyra: — @ .
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Vmapa = ﬂ ﬂR ’
O0bem mapa: 3

IHopsiok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

3agaua 1. [lnomane chepsr paBaa 100 M°. PaccrosiHue ot 1eHTpa cdepsl 10 CEKyIIeH MIOCKOCTH
paBHO 4 M. Haliqute paanyc cedeHus..

Permrenue.
S =4nR' =100 =R <25= g =5
AD =B _ 47 =547 =3 (M)
OrBer: 3 m.

2
3agaua 2. [Inomaau ceyeHus mapa MmiaocKocTeio paBHa 1611 M° , a miomanp napaaieabHOTO eMy

2 o
CeUeHMsI, IPOXOAILIEro yepe3 LEeHTp mmapa, paBHa 2511 M . Haiitu paccrosiHMe MEXIYy MIIOCKOCTSIMH

CEUEHUH.

wt =16n=>r" w16, r=4u,
R =25 = R*=25, R=5m.
h=JR -1 =y25-16 =3 (M)

OtBer: 3 M
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTIIMYHO", HO JOIMYIIEHbI
2-3 HemoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIIbHBIE PE3YyNbTaTbl U BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IMpakTnyeckoe 3ansiTue Ne 54
«Pelenne NpuKJIaIHBIX 32124 CTEPEOMETPUI

Heas padorbi: OGOOIMNTH, 3aKpENUTh U CHUCTEMAaTHU3UPOBATh 3HAHUS TPU PEIICHUU 3a]ad C
MPUKIIAJHBIX 33/1a4 CTEPEOMETPUU

Boinosinenue padotrel  cmocoOcTByer  (opmmpoBanmio:[1P62 OVIIL.03, IIP63 OVIIL.03,
I1P67_OVII.03

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIC MAaTEpUallbl, KOHCIIEKTHI JICKIU.

3aganme:

1. JIByckaTHyI0 KpbIlly JOMa, HMEIOLIET0 B OCHOBAaHUU J—
OPSMOYIOJIBHUK ~ (CM.  pHC.), HEOOXOAMMO IIOJIHOCTBIO  HOKPBITH X
py6epouaoM. Beicora kpbliin paBHa 3 M, JUIMHBI CTEH JOMa paBHbI 7 M U 8§ /3
M. Haiinure, ckonpko pyOeponza (B KBaApaTHBIX METpPax) HYXKHO JUis e, S

IOKPBITHA ITOH KpbIIH, €CJIX CKAThl KPBIIIX PABHBI.

2. Slmmk, nmetonmii popmy kyba ¢ pedpom 30 cM Ge3 0oIHOW IpaHU, HY)KHO ITOKPACHUTBH CO BCEX
CTOpOH cHapyxH. Haliaure miomans MoBEepXHOCTH, KOTOPYIO HEOOXoauMo nokpacuth. OTBeT naiite B
KBaJIpaTHBIX CAHTUMETPAX.

3. IlpsMonuHeHHbIM ydacToK TpyObl JUTMHOM 3 M, UMEIOIIEH B CEYEHUN OKPY>KHOCTb, HEOOXOAUMO
MIOKPAacUTh CHApPY>KHU (TOPLbI TPYObl OTKPBITHL, X KPAaCUTh HE HYXkHO). HaliauTe muomaas noBepXHOCTH,
KOTOPYI0 HEO0XOAMMO TIOKPAacuTh, €CIM BHEIIHUI 00XxBaT TpyObl paBeH 27 cM. OTBer naiite B
KBaJIpaTHBIX CAHTUMETPAX.

4. Beicota Oaka nmiaMHapudeckoil ¢opmbel paBHa 50 cM, a Iulomanbs ero ocHoBaHus 160
KBaJIpaTHBIX CAHTUMETPOB. Yemy paBeH 00bEM aToro Oaka (B murpax)? B onnom nutpe 1000 kyGuueckux
CaHTHMETPOB.

5. B cocyne, numeromem Gopmy KoHyca, ypoBeHb KuaKocTu Jocturaet 1/3 Beicotsl. OOBEM cocyna
paBeH 540 mu. Haiigute 06b8M HanuToil sxuakoctu. OTBET NalTe B MIJUTHIIMTPAX

ITopsinok BbINOJHEHHS PadOTHI:

1) BommonHuTs ueprex

2) 3anucarb KpaTKo yCJIOBUE 33/1a4H

3) Pemuts 3amauy, CHOIb3ysl HEOOXOAUMBIE (OPMYJIBI

[TonsTus o0bema u IIomaan MOBEPXHOCTHU, U3YyHACMBIC B CTCPCOMCTPHUMN, BAXKHBI IIPU PaCUHCTC
KOJIMYCCTBA MATCPUAIIOB, H606XOJII/IMI)IX IJid MIPOU3BOACTBA WM CTPOUTECIILCTBA. 3HaHusA IIPpUBOJAT K
0oJiee TOYHBIM pacucTaM, 4TO IMpCAOTBpAIACT IEPECPpaCXoq U CHHUIKACT KOJINUYCCTBO OTXOHOOB.
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3amagya 1. JIByCKaTHyIO KpBINIy JIOMa, WMEIOIIET0O B OCHOBAHHH S~

HPAMOYTOJIEHHK, HEOOXOJAMMO IMOJHOCTBIO HOKPBITh PyOepouaoM. Bricota Kpbimm 7 A\
paBHa 4 M, JJIMHBI CTeH AoMa paBHbl 6 M u 8 M. Haiinute, ckonbko pyOepouna (B P ﬁ
KBaJPaTHBIX METPaX) HYKHO I/ IOKPHITHA 3TOH KpBIIIM, €CIM CKaThl KPBILIM /- / 64 L
paBHBIL. 8 ‘ﬁ—-’-- - 6 ------ -
M
T—

Pemenue. [1o Teopeme [Tudaropa Haiigém cTOpoHy CKaTa KpbILIH:
VE 1 R =vTe19=125=5.
Toraa momanp Kpellliv paBHa:
5-3-2=80un"
OTser: 80.

3amava 2. Amwk, umeronmii Gopmy kyba ¢ pedbpom 20 cm Oe3
OJIHO# TI'paHH, HY)KHO TMOKPAaCHTh CO BCEX CTOPOH cHapyxwu. Haiimute

|
IJIOMIA b TIOBEPXHOCTH, KOTOPYIHO HEO0OXOAuMO TMOKpacutb. OTBeET :
JaiTe B KBaIPATHBIX CAHTUMETPAX. |
P ST -
Pemenue.

[Inomane ogHoit rpanu paHa 20 - 20 = 400 cM’. B KyOe IIeCTh rpaHei, HO HAC MPOCIT HAWUTHU
TOJIBKO TUIOLIAAb TSTH TpaHeH, cienoBarenabHo, 400 - 5 = 2000 cM?

Otset: 2000.

3amaua 3. Jletans umeeT Gopmy H300paKEHHOTO HA PUCYHKE
MHOTOTpaHHHKa (Bce ABYTrpaHHbIe YIIIbl npsiMble). Lludpsl Ha pucyHke
0003HAYArOT UTHHBI pé0ep B caHTHMeTpax. Haliaure 00bEM 3TOM
netanu. OTBeT JaiiTe B KyOM4YeCKUX CaHTHUMETpax.

Pemenue. Pa3o6béM 3Ty netans Ha ABe yactu. [lepBas yacts co ctopoHamu: 2;1;2. Bropas yacTb
co cropoHamu 2;4;3.
O6béM nepBoit wactu: Vi =2-1-2=4 ov’,
OGBEM BTopoii wacTi: Vo =2 -4 -3 =24 cm®,
O0béMm aeranu paBeH: V,; =4 + 24 =28 v,
OTBeT: 28.

3agaua 4. IlpsMonuHeHbIM y4acTOK TpyObl AJMHOW 4 M, UMEIOIIEH B CEUYECHHM OKPYXHOCTb,

HE00XO0JIMMO TOKPAcCUTh CHapYXH (TOpLbI TPYyObl OTKPBITHI, UX KpacUTh HE HYHO). Haiinure miomans
MOBEPXHOCTH, KOTOPYIO HEOOXOAMMO MOKPACHUTh, €CIU BHEIIHUH 00xBaT TpyObl paBeH 19 cMm. OtBer
JaiiTe B KBaJIpaTHBIX CAHTUMETPAX.

Pemenue. [lepeBeném unny yyactka Tpyosl B canTuMeTphl: 4 M = 400 cM. [Inomane noBepXHOCTH
LUMJIMH]Ipa paBHSAETCS

S=h-L=400-19 = 7600 o

OTset: 7600.

[lonnmanue CcTepeoMETpUU HEOOXOIMMO TMpH pacyeTe OOBEMOB TIPY30B, IEPEBO3UMBIX
TPAHCIIOPTOM, OIPEIEICHUN MAaKCUMAJIbHO JOIYCTUMOU I'Py30II0ABEMHOCTH TPAHCIIOPTHBIX CPEACTB WIH
IIPU MPOEKTHUPOBAHNH YMAKOBKH JUIS MPOAYKIMU. DTO IMO3BOJSET ONTHUMAIBHO MCIOJIB30BAaTh MECTO U
BEC, MUHUMU3UPYsI PaCXObl Ha JIOTUCTHUKY.
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3amada 5. Beicota 6aka nuimHapudeckoit popmel paBHa 60 cm, a < o

S SEEEEEES S
IJIOIIaJb €ro OCHOBaHUA paBHa 150 kBagpaTHBIM caHTUMETpaM. Yemy paBeH
00BEM 3TOTO Oaka (B mutpax)? B ognom mutpe 1000 kyOnueckux
CaHTHMETPOB.
en . iy
Pemenne. O6bEM nuunapa pasen V = mR?H, rae mR? = 150cm? — nuomaas OCHOBaHUS.

CrnenoBarenbHO, 00BEM Oaka paBeH
V =150-60 = 9000cm>
[Tepeeném 9000 oM’ B JIUTPBI ¥ IOJIYYUM 9 JTUTPOB.
OTtser: 9.
3anava 6. B cocyne, umeroniem popmy KoHyca, ypOBEHb KUKOCTH

nocturaet 1/2Bbicotsl. O0bEM cocyna 960 M. Uemy paBeH 00bEM HATUTOM o

*KuJakocTu? OTBET AaliTe B MIJUTWIIUTPAX.

Pemenne. Menpimmii KoHyC mogoOeH OonpmiemMy ¢ KoddduuueHToM 2. OO0beMbl TOJOOHBIX TEl
OTHOCATCS Kak Ky0 kodd¢uuumenta nogodus. [Tostomy oO0beM MeEHBIIET0 KOHYcCa paBeH (1/2)320,125
o0Bema Gosbioro konyca. Takum oOpa3om, 00bEM HAIUTOM )kuaKocTH paBeH 960 - 0,125 = 120.
OTsert: 120.

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIUMCIICHUS.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIECT MOJYYUTh NPABUIHHBIE PE3YIbTAThl M BBIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

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

Paznen S Teopusi BeposiTHOCTEH U MaTeMaTHYECKAs CTATUCTUKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKHU

IIpakTuyeckoe 3ansitue Ne 55
«Pemenne KOMOMHATOPHBIX 3a71a4. PasMenieHus, coueTaHUsA U MEePeCTAHOBKN

Heas padorsi: HayuuTbcss OTIMYATH COYETAHUS OT pPa3MELICHUH, MPUMEHSTb (OPMYIBI s
BBIUUCIICHUS BCEX BHIOOPOK O€3 MOBTOPEHUH.

Boinoinenue paGorbl  cnmocodcrByer  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P68 OVII.03, I[TP610_OVII.03
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. B copeBHOBaHusxX y4actByeT 10 uenoBek, Tpoe U3 HUX 3aiimyT 1-e, 2-¢ u 3-e mecTo. CKOJIBKO
CYILECTBYET Pa3INYHBIX BAPHAHTORB?

2. I3 rpynmbl, B KOTOpOH yuuTcs 12 denoBek, HEOOXOIUMO BBIOpaTh 3 UeENOBEKa B COBET
Koyutemka. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIHOCOOOB TaKOTO BHIOODA.

3. Ha KHMKHOH MOJIKE BBICTABJICHBI § KHUT PA3IUYHBIX aBTOPOB. CKOJIBKO CIIOCOOOB UMEETCs ISt
PacCTaHOBKH 3THUX KHUT B Pa3HOM IOpsiaAKe?

ITopsiiok BbINOJIHEHUS PAadOTHI

1. Onpenenure BUa BHIOOPKH 06€3 TOBTOPEHUS.

2. BeiOepere COOTBETCTBYIOIIYIO (POPMYITY IS BEIYMCICHUS BO3MOYKHBIX KOMOMHAIINH.

3. IIpousBenute BBIYMCICHHS, UCIIONB3Ys MOHATHE (pakTOpHaia.

1.KooBBIl 3aMOK OTKPBIBAETCS TIOCTIEIOBATEIFHBIM HAOOPOM YeThIPEX pa3HbIX mudp. Tpedyercs
OTPEJICTUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO IMOA00paTh JJIS 3TOTO 3aMKa.

Pemenmue.

Bosmoxkusix mupp Bcero mecars (1,2,3,4,5,6,7,8,9,0). Kaxkmas naOpannas KoMmMOWHAIMs Koja
OTJIMYAETCs OT IPYroil KoMOMHanuu XoTst Ob1 ogHoi mmdpoii(1,4,5,7 #2,4,5,7),m100 mopsakom Habopa
onuHakoBbIx 1ubp(1,4,5,7#4,5,7,1),n05ToOMy As1 MOACYETa YHUCIIa BO3MOXKHBIX KOMOWHAIMI KOJIOB
UCIIOJIb3YeM (POPMYITy YUCIIA Pa3MEIICHUN.

2.Dopmyna pa3MeleHul UMEET BUI: AT = (ﬂf—:ﬂ)l B namem ciiydae n =4 ,m =10,

k! _ipl 10927654121 _
(-4 gl B-Sged-2 1 10-9-8-7 = 5040

3.CKoJIbKO CYIIECTBYET CLIOCOOOB BbIOOPA TPEX YENOBEK U3 AECITH?
Pemenue.

B nmanHOM citydae mpu BEIOOpPE IS HAC BaXKEH TOJIBKO COCTaB IO TP YEJIOBEKa, MOPSIOK BHIOOpPA
pOJM HE UTpaeT, MOTOMY B OTIMYME OT IEPBOro MpHMEpa YUCIO CIOcOOOB MojcUuTaeM no Gopmyie
COYETaHUM.

®dopmyna coueTaHu nMeeT BUAOC =

[TpousBouMm pacyér Afp =

" B namewm cryqae n=10, m=3,

tmlin -yl
ip! _ip!_rlagip 120
aftp-1! ald e )

4.CKONBbKO pa3iMyYHBbIX YETBIPEX3HAUHBIX YMCEJ MOXHO COCTaBUTh U3 1udppl,2,3.4 9 nudpsl He
MOBTOPAOTCS)?

Pemenne.

[To ycnoBHIO 1aHO MHOMKECTBO W3 YETHIPEX 3JIEMEHTOB, KOTOpbIE TpeOyeTcs pacloIOKUTh B
onpeneaéHHOM MOopsaKe. 3HAYUT, TPEOYETCss HAWTH KOJTUYECTBO IMEPECTAHOBOK UX YETHIPEX AJIEMEHTOB.

dopmyna mepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = 7! B Hamewm cirydae n =4.

[IpousBeném pacuét: A =4!1=4-3-2-1=24,

IIponsBoauM pacuér: i, =

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.

Ouenka "Xopomo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 "HegouerTa.
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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
MPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 5.2. Teopusi BeposAITHOCTEH M 3JIEMEHTbl MATEeMATHY€CKON CTATUCTUKHU

IpakTnyeckoe 3ansiTue Ne 56
«IIpuMeHeHne TeOpuu BEPOSITHOCTH MPU PEILICHUH SKOHOMUYECKUX 3a]1a4)

Heas paGorbl: HayunTbcs HaXOAWTh BEPOSTHOCTH COOBITUH B 3amadax NpoecCHOHATBHON
HAIPABJIEHHOCTH.

Boinoinenue paGorel  cmocodcTByer  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P67_OVII.03

MatepuaibHoe obecnieuenue: VMHIuUBUAyanbHBbIC 33JaHUs, TAOIUIA MPOU3BOTHBIX, KOHCIEKTHI
JEKLHUH.

3aganme:

1. TIlycte (uUHAHCOBBIA aHAIATHK WPEIIOJAraeT, YTO €CJIM CTaBKa TPOICHTA YIajeT 3a
OTpeIeNICHHBIA MEepro/I, TO BEPOSTHOCTh, YTO PHIHOK aKUMi OyAeT pacTu B 3TO ke BpeMs, paBHa 0,6.
AHQJIUTHUK TaK)X€ CYUTAET, YTO CTABKa MPOIIEHTA MOXET YNACTh B 3TOT K€ MepuoJ ¢ BeposiTHOCTHIO 0,1.
Hcnone3yss naHHyro HH(OpPMALMIO, OMNPEACIUTE BEPOSITHOCTh TOTO, 4YTO pPBHIHOK akuui Oyner
pa3BUBATHCS, a CTaBKa MPOLICHTA 1aJ1aTh B TEYECHUE JAHHOTO Mepuoia’?

2. JlBe opraHuzanuyd TMPOU3BOAAT OAMHAKOBYIO MPOAYKIUIO. BepostHocTh Toro, uro AO
«['unpaBiank» BRIHIET HA MUPOBOW PBIHOK, paBHA 0,5, a BEpOATHOCTH BBIXOJ]a HA MUPOBOH ypoBeHb [TAO
«9Hepronpom» paseH 0.7. HaliTu BEpOSTHOCTH TOTO, UTO TOJIBKO OJHA OPraHU3allMs BIMIET HA MUPOBOM
PBIHOK.

3. DKOHOMHCT TOJIaraeT, YTO BEPOSTHOCTh POCTAa CTOMMOCTH AaKIUH HEKOTOPOM KOMIIAHMHM B
cienytroieM roay Oyzaer pasHa 0,85, eciin 5KOHOMHKA CTpaHbI OYJET Ha MOABEME; U ITa KE BEPOSTHOCTh
Oymer paBHa 0,4, ecnu DJKOHOMHUKAa CTpaHbl He OyAeT YCIENHO pa3BUBAThCA. BeposTHOCTH
SKOHOMHUYECKOTO MOJAbEMa B HOBOM Tojy paBHa 0,6. OLEHUTHh BEPOSTHOCTH TOTO, YTO AKIIMH KOMIAHUHU
MIOAHUMYTCS B LIEHE B CIIEIYIOLIEM TOJY.

ITopsinok BbINOJHEHHS PadOTHI:
1. U3y4uuTh TEOpETUUECKYIO YacCTh MPAKTUYECKON pabOThI
2. PemnTh 3amaun

DKOHOMHUYECKasl HayKa CYLIECTBYET HE OJJHO CTOJIETUE U UMEET OOJIBIIYIO TEOPETUUECKYIO 0a3y, HO
BCE K€, OHAa He B CHJIaX MPEeABHUJIETh U3MEHEHHUs B OyIyIlleM M JAaBaTh TOUHBIE IPOrHO3bL. DTO CBA3AHO C
TE€M, YTO MHOTHE 3KOHOMHYECKHE MOKa3aTeNId HOCAT XapakTep Ciy4alHbIX coObITHi. [loaTOMy uTOOBI
HSKOHOMHCT paccyuTal Haubosiee BHITOJHBIA BapUaHT C BBICOKOW TOYHOCTHIO, HEOOXOJMMO MPUMEHSThH
3HaHUS TEOPUU BEPOSTHOCTEH.

Teopust BeposiTHOCTEH — Hayka, U3ydaromiasi 3aKOHOMEPHOCTH B MAaCCOBBIX CIyYalHBIX COOBITHSIX.
CnyyailHbIM COOBITHEM Ha3bIBAIOT KAKOW-THOO (akT, KOTOPHI MOXET MPOU30UTH WM HE MPOU30MTH
IIPU OTIPENIENCHHBIX YClIoBUsAX. [loaTBepkIeHHEe WM ONpOBEp)KeHUE (PaKkTa OllEHUBAETCs, HAOII01aeTCs
TO WJINA UHOE COOBITHE, ONIPEAEIAETCS KaK ONBIT UM AKCIIEPUMEHT 2. MeTo/1bl TEOPUH BEPOSTHOCTEN MPH
pelIeHNH YKOHOMHUYECKUX 3a]1a4 HE00X0AUMO MIPUMEHSTh TaM, T JIOMyCKaeTCs BO3MOXHOCTh CO3/aTh U
IIPOaHATIU3UPOBATh BEPOATHOCTHBIE MOJENU ACHUCTBHM 11000 ypoBHA. IIpumepoM MOryT mOCIyXHUTb
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XapaKTepUCTHKH B cepe KPeIUTOBAHUS U CTPAXOBAHHUS.

BeposiTHOCT,  paccMaTpuBalOT KakK  HEKOTOPBIA  KPUTEPUHM  BO3MOXKHOCTHM  HACTYIUICHUSA
OIIpEICIEHHOTO COOBITUSI. BO3MOXKHBIE 3HAUEHUS BEPOSTHOCTH M3MEHSIOTCS B auamnazone or 0 mo 1.
CoObITHE, BEpOSTHOCTb MOSABJICHUS KOTOPOro paBHa (), Ha3bIBAE€TCSI HEBO3MOXKHBIM, TO €CTh 3TO COOBITHE
HUKOTJa HE MPOM30MIET NpU JAaHHBIX yciaoBusax. CoObITHE C BEpOSTHOCTHIO, paBHOW 1, cyuTaror
JOCTOBEPHBIM, PeUb UJET O COOBITUAX, KOTOPBIE 00s3aTEIbHO MPOU30MAYT P JAHHBIX YCIOBUSAX 3.

CoObITHS, OJHO U3 KOTOPBIX 00s3aTEIbHO MPOU30MIET B PE3YJIBTATE OIBITA, COCTABISAIOT MOJHYIO
rpyniy. CymMma 3Ha4eHUH BEpPOSTHOCTEH HACTYIUICHHS COOBITHH B TOJHOW TpyIIle paBHA CIMHHIIE.
Hanpumep, eciin BEpOSITHOCTh YBEJIMYEHUS LIEHBI TOBapa B Omkaiiuuil Mecsy paBHa 0,3, a BEpOSTHOCTh
TOrO, 4TO LIEHa OCTAaHETCsl HEM3MEHHOU - 0,65, BEpOATHOCTh YMEHBIICHUS LIEHbI TPYAHO HaWTU. Tak Kak
3TH COOBITUSI COCTABISIOT IMOJIHYIO TpymIy (OJHO M3 HUX 00s3aTENbHO MPOU30MIET), TO BEPOATHOCTH
TOTO, 4TO IIeHa ToBapa yMeHbmurcs, pasHa 1-0,3-0,65 = 0,05 4.

Ha npaktuke Mbl UM€eM €0 ¢ HE3aBUCUMBIMU COOBITHSIMH, TO €CThb OJHO COOBITHE HE BJICUET 3a
co00li MOsIBJIEHHE APYTOT0, U 3aBUCUMBIMH, KOI'/1a HACTYIIEHUE COOBITHI B3aMMOCBSI3aHO.

Jnst pemieHust 3a1a4 UCHONB3YIOT (OPMYINBI CIOXKEHHS BEPOSTHOCTEH, (POpMyTy yMHOKEHUS
BEPOSATHOCTEN, (hOpMYITy IOJTHOM BEpOSITHOCTHU Apyrue. PaccMoTpuM Ha mpumepe UCIoJIb30BaHUE TEOPHH
BEPOATHOCTH IPU PELICHUH SKOHOMMUYECKUX 3a7ad.

3agaua 1. IlycTe (mMHAHCOBBIM aHAIWTUK IpEaIoJaraeT, 4To €cild CTaBKa MpOLEHTa ymaJeT 3a
OIIpe/IeNICHHBIH MEPUO/, TO BEPOSTHOCTh, YTO PHIHOK aKUMW OyAeT pacTu B 3TO ke Bpewms, paBHa 0,7.
AHaJIUTHUK TaK)K€ CUUTAET, YTO CTABKA IIPOLIEHTA MOXKET YIIACTh B 3TOT )K€ IEPUOJ C BEPOSITHOCTBIO 0,2.
Hcnonp3ys naHHyr0 MHQOpPMAaLMIO, ONPEIEIUTE BEPOSITHOCTh TOTO, YTO PBIHOK akuuid Oyxer
pa3BHUBAThCs, & CTABKA IPOLEHTA [1aJaTh B TEYECHUE JAHHOTO Ieproa?

Pemenue. CoObiTre A - poct akuumii, Torna P(A) = 0,7. CoObiTie B - cHIKeHUE cTaBKHU IPOLEHTA,
P(B) = 0,2. CnenoBaTenbHO, BEPOSITHOCTb TOTO, YTO PHIHOK aKLMi Oy/eT pa3BUBAThCs, @ HOPMa IPOLIEHTa
1a/1aTh B TEYCHUE TaHHOTO TIeproIa HaiiaéM 1o opmyie:

p=P(A)xP(B)0.7x0.2=0.14

Takum o00pa3om, pBIHOK akuMii OyneT pacTH, a CTaBKa IPOLIEHTAa B TEUEHHUE OIPEAESIEHHOTO
nepuoJia ¢ BeposTHOCThIO 14%.

Paccmotpu 3amauy ¢ He3aBUCUMBIMU COOBITHUSIMH.

3amava 2. JIBe opraHu3aluy MPOU3BOAAT OJMHAKOBYIO NMPONYKIUIO. BeposTtHOCTh TOrO, uto AO
«Ctpoil» BbIiIET Ha MUPOBOM pPBIHOK, paBHa0,4, a BEpOSATHOCTh BbIXOAA Ha MUPOBOH ypoBeHb ITAO
«Ctpoutenn» paBeH 0.6. HaiiTu BEpOATHOCTH TOTO, YTO TOJBKO OJHA OPraHM3alMsl BBIMAET HA MUPOBOMN
PBIHOK 4.

Pewrenue:

[Tyctb, A — cobbrTre, uTo AO «CTpoil» opranu3anus BeIHIET Ha MUPOBOM PHIHOK,

B — coOritue, uto ITAO «Ctpoutensby opranu3anus BbIHIET HA MUPOBOM PBIHOK.

C — cobbiTHe, uto AO «CTpoii» opraHu3aiys BeliiJIeT HAa MUPOBON PBIHOK, ITpH 3ToM [TAO

«CTpouTens» He BBIIIET HA MUPOBOU PBIHOK.

D — co6siTue, uto UAO «CTpouTtesnby» opraHu3aius BbliiIeT Ha MUPOBOM pbIHOK, a AO

«CTpoil» He BBIMJET HA MUPOBON PBIHOK.

BeposiTHOCTH COOBITHI paBHBI:

P(C)=P(A)xP(B)=04x(1-0,6)=0,16
P(D) =P(A)xP(B)=(1-0,4) x 0,6 =0,36

Tenepp HaiiieM CyMMy 3THX BEpOSITHOCTEH, TaKk KaKk HaM HE Ba)KHO, KAKO€ MMEHHO COObITHE W3
JIBYX TIPOU30MIET:

P(C +D)=0,16 + 0,36 = 0,52.

OTBeT: BEPOATHOCTh TOrO, YTO TOJBKO OJHA W3 OPraHU3AlMI BBIMAET HA MUPOBOW PBIHOK, paBHA
0,52.

3anada 3. DKOHOMHUCT IOJIATraeT, YTO BEPOSITHOCTh POCTAa CTOMMOCTH aKIIUH HEKOTOPON KOMITAaHHUH B
crenytomeM rogay oyner pasHa 0,75, eciu S5KOHOMUKA CTpaHbl OyJeT Ha MOIbEME; U ITa K€ BEPOSTHOCTD
Oynmer paBHa 0,3, ecnmu SKOHOMHKA CTpaHbl He OyaeT YCIENTHO pa3BUBAThCSA. BeposTHOCTH
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SKOHOMHYECKOTO MOAbeMa B HOBOM roay paBHa (,8. OLeHUTh BEPOSATHOCTh TOTO, YTO AKI[UU KOMITAHUU
MOJTHUMYTCS B LIEHE B CIIEYIOIIEM TOY.

Pemenue:

Bri6epeM coObITHSA, 0 KOTOPOM HJIET peyb B 3ajaue:

A — co0ObITHE, YTO aKIIMKU KOMIIAHUH B CIEAYIONIEM IOy MOJHUMYTCS B IICHE.

Jlanee Mbl onpeiesIuM TUIIOTE3bI:

H1 — rumore3a, 4T0 3KOHOMHKA CTPaHBI OyJIET HA MOABEME,

H2 — runoresa, 4to B cTpaHe HEe OyJIET YCIEIIHOTO Pa3BUTHS SKOHOMUKHU.

BeposiTHOCTH TUTIOTE3 paBHBI:

P(H1) =0,8;

P(H2) =1-0,8 =0,2; (CoObITHsI 00pa3yrOT MOJHYIO PYIIITY)

Taxke U3 yCIOBUS N3BECTHBI BEPOSTHOCTU HACTYIUICHUS COOBITHS MPHU BBINOJIHEHUU TUIIOTES:

P(AJHy) =0,75; P(AH2) =0,3

[To dbopmyne monaHONM BEepOATHOCTU, HaWJEM BEPOSITHOCTH IMOBBIIICHUS LIEHBI aKIUWA KOMIIAHUU B
cnenyromiem rony: P(A) = P(Hz) X P(A|H1) + P(H2) X P(A[H>),

P(A)=0,8x0,75+0,2x0,3=0,66

OTBeT: BEpOSITHOCTH TOTO, YTO AKIIMH KOMITAHWH B CJICIYIONIEM TOAY YBEIHYATCs B IICHE, PaBHA
0,66.

®opMma npeacTaBJieHus pe3yJbTaTa: BRIIOIHEHHAs paboTa.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TIOJHOM O0BEME C COOJIIOJICHHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHIMIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CITM pabOTa BHIMOJHEHA HE TIOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 5.2. Teopusi BeposITHOCTEH M 3JIEMEHThI MATEMATHYCCKON CTATHCTHKH

IMpakTnyeckoe 3ansiTue Ne 57
«IIpencraBjieHue JaHHBIX (TA0UIbI, IMATPAMMBI, rpaguKH)»

Leab padoThl: HAYINTHCS TPEACTABIATH CTATHCTUYCCKUE JAHHBIC B BUJIE TAOIUIIBI, JUArPaMMBI U
rpapuKoB

Boinoninenue paGorbl  cnmocodcrByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P67_OVYII.03

3amanme:
1. [Toctpouts cTONIOMKOBBIN IpaduK, 1Mo NpUObLH 3a 1 moxyroaue, Teic. pyo.

Mecsn Hronb ABrycT CeHTs0pB OxTs6pB Hos6ps Hexabpn

[Tpu6s11H 89 71 80 93 101 80
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2. TlocTpouTh CEKTOPHBIN IpaduK, MPOKUBAIOIIUX B PA3IUYHBIX KATETOPUIX JOMOB, THIC. €]1.

Kareropuun ITanensHBIN TOM Kupnnunsiit nom Biounslii gom Kotremx Hymnneke
JIOMOB
KommnuecTtBo 300 187 501 469 233
MPOXKHUBAKOIIAX
HOpﬂ)IOK BBIINNIOJIHCHU A paﬁoTLI
1. TlpouwnTaTh MaTepHall KOHCIIEKTA JICKITUH.
2. Ha ocHOBaHWY U3NI0KEHHOTO MaTepralia PacCCMOTPHUTE MIPUMEPHI PEIICHHUS 3a]1a4.
3. PemwuTts 3amaun.
1. TlocTpouTth CTONOWKOBEIN rpaduk, 00bEM Mpoax 3a 1 momyroaue, TeIC.pyo
Mecsn SHBapb (hespaib MapT anpenb Mai HIOHB
O0BeM mpogax 33 21 43 56 45 100
Pemrenue.
120
100
80
60
40 -
20 -
O .
° ® Q‘\ o ,;;I\ X
Qg;b Q’be 2> QQQ/ S
@ &Q/

2. TlocTpouTh CeKTOpHBIH TIpaduK, IO KOJIUYECTBY pPAOOTAIOMIMX B Pa3IUuHBIX cdepax
JeSITEIbHOCTH, ThIC. Y€l

Cdepsr Menuurna O6pa3oBanue Toprosaus [IpomblIeHHOCTh Oxkazanue yciyr
JIeATETBbHOCTH
Konuuectro 130 230 224 145 303
paboTaronux
Pemenue.

133




Cdepsr nesTenbHOCTH, THIC. Yell

B MegununHa B ObpasoBaHue Toprosna

M MpomblineHHocTb M OKasaHwue ycnyr

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEOOXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBUI; B OTBETEC NPABHIBLHO W AKKYyPaTHO BBIMOJIHCHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBIIIOJIHEHHOW YacTU TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YyibTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIAaTh MPABWILHBIX BHIBOJIOB.

Tema 5.2. Teopusi BepoATHOCTEH M 3JIeMEHTbl MATEMATHYECKOI CTATUCTUKHU

IIpakTu4yeckoe 3ansitue Ne S8
«IlocTpoenne 1Jisi 3a1aHHON BHIOOPKH ee rpa)M4ecKoi AMarpaMMbl; pacyéT 1o 3aJaHHOM
BbIOOpPKeE €€ YNCI0BBIX XapaKTePUCTHK»

Lenabp paGoTbl: HAyYUTHCS BBHINOJIHATH MOCTPOCHUE JUIsl 3aJaHHOW BBIOOPKU ee rpaduueckoi
JUarpamMMbl; HAyYUTHCS BBIMOJHITH PACUeT YUCIOBBIX XapaKTEPUCTHK 10 33JaHHOU BBEIOOPKE.

Boinoinenue paGorbl  cmocodcrByerT  (popmupoBanuio:[1P62 OVIL.03, TIP63 OVII.03,
I1P67_OVYII.03

3aganme:

1. CocraButh I8 BeIOOpKH 2, 9, -2, 1,0, -1, 10, 7, -2, 10, 10, 7 BapuallMOHHBIN s ¥ HAUTH €€
pa3mMax.

2. Jlns BeiOopkm 2,4, 1,-3, 7, 8,3,-1,3, 5 onpenenuts 00beM 1 pa3max. 3amvcaTh BBIOOPKY B BHIE
BapHAIIOHHOTO Psiia U B BUJE CTaTUCTHYECKOTo psna. Haiitu BeiOopouHoe pactpenenenue. [locTpoutsb
IIOJINTOH YacTOT.
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3. Ha ocHoBanwm naHHBIX O cpenHed 3apabOTHOH mmiuaTe pabOTHUKOB B 0OJIacTu B THIC. PyoO.,
KOTOpbIE TOMEUICHBI B WHTEPBAJIBHBIA BapUAIIMOHHBIN DI B TaONUIy, MOCTPOUTH THCTOTPAMMY

pacupeneneHus YacToT 3apIuIaThl paOOTHHKOB!

3apabotnas 15-20 20-25 25-30 30-35 35-40 | 4550
jiaTa
Yucno 10 20 30 20 15 10
pabOTHHUKOB

IMopsiiok BbINOJIHEHHUSI PA0OTHI
1. IlpounTarh MaTrepuan KOHCIEKTA JEKLIUH.

2. Ha ocHOBaHMH U3JI0’)KEHHOTO MaTepHala PacCMOTPHTE IPUMEPHI PEIICHHUS 33/1a4.
3. PemuTs 3amaun.

1.CocraButs s BeIOOpKH 1, 10, -2, 1,0, 1, 10, 7, -2, 10, 10, 7
BapHUAIlMOHHBIA P/ M HAWTH €€ pa3Max.

Pemenue: 3anucas 3a1aHHYIO BEIOOPKY B BUJIE HEYOBIBAIOIIEH MOCIEI0BATEIBHOCTH, TOIYYUM
BapHallMOHHBIN P

-2,-2,0,1,1,1,7,7,10, 10, 10, 10.

Pasmax panHo# BeIOOpKH paBen 10 - (-2) =12.

2. 1nsa Be16opku 3,8,-1,3, 0, 5,3,-1,3, 5 onpeaenuts 00beM U pazmax. 3anucats BEIOOPKY B
BHJIE BApPHUAIIMOHHOTO Ps/Ia U B BUC CTATUCTHYECKOTO psijia. HaiiTi BEIOOPOYHOE pacIipeieiCHHE.
[TocTpouTh MONUTOH YACTOT.

Pemenne: O6bem BoiOOpKU n = 10, ee pa3max paseH 8 - (-1) = 9. 3anucaB 3Ha4YeHHs BLIOOPKH B
BHUJIe HEYOBIBAIOIIEH MOCIEI0BATENIBHOCTH OJIYYUM BapUALIMOHHBIN psif

-1,-1,0,3,3,3,3,5,5, 8.

CraTucTHYeCKUil psii MOYKHO 3alicaTh B BUJIE MOCIIeI0BaTeIbHOCTH map vucen - (-1;2), (0;1),
(3;4), 5;2), (8;1) wnu B Bue TAOIHUIIBI

-1 0 3 5 8

2 1 4 2 1

J71s1 KOHTPOJISI HAXOIUM CyMMY 4dacToT: 2+ 1 +4 + 2+ 1 = 10 u ybexxgaemcs B TOM, 4TO OHa paBHA
00BEMY BBIOODKH.

BrruuciuB oTHOCHUTEBHBIE YaCTOTHI, HalJIeM BEHIOOPOYHOE pactpe/ieicHuE:

-1 0 3 5 8
2 L 4 2 L
10 10 10 1] 1Q

I[HSI KOHTPOJIA Y6G)KI[3.€MC$I B TOM, YTO CyMMa OTHOCHUTCJIbHBIX YaCTOT paBHAa CAWUHUILIC:
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2/10 + 1/10 + 4/10 + 2/10 + 1/10 =1.

[Tonuron 4acToT AJ1 3a1aHHOW BIOOPKH UMEET BU/I:

n;

1

S . 3 5 B X

3.Ha ocHOBaHMHM JTJaHHBIX O CpeIHEH 3apab0THOM MIaTe paOOTHUKOB B 00JIaCTH B ThIC. PYO.,
KOTOPBIEC MIOMEIICHBI B MHTEPBaJIbHBII BAPHAIIMOHHBIN PsiJi B TAOJHUILY, IOCTPOUTh THCTOIPAMMY
pacmpe/ielIeH!sl YacTOT 3apIliaThl paOOTHUKOB:

3apaboTHas 1uiaTa 1-3 3-5 5-7 7-9 9-11 11-13

Ywciio pabOTHUKOB 12 23 37 19 15 9

Pemenwe: nmpu mocTpoeHUN THCTOTPAMMEI TI0 OCH a0CIIMCC OTKIJIAIBIBAIOTCS 3HAYCHHS H3y9aeMOT0
npu3HaKa (TPaHUIlbl UHTEPBAJIOB), @ [0 OCH Y — COOTBETCTBYIOIIUE YACTOTHI, B TOM CIIydae, eClIu
WHTEPBAJIBI OJIMHAKOBOW BEJIMYUHBL. [locTpOoMM rECTOrpaMMy pacipeleCHHs 4aCTOT 3apIUIAThI
PaOOTHHKOB:

McTorpamma Yyacror

3
; I I
1 2 3 a 5 [

CpeasAR Rapnnath

L

Hacrorol
=

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ounenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIEeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.
Ouenka "'xopomo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hezouera.
Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
MpOBeJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.
OueHka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 6.1. OCHOBBI TEOPUU MHOKECTB

IMpakTnyeckoe 3ansitue Ne 59
«Cnoco0bl 3a1aHus1 MHOKeCTB. Onepaniuy HA/l MHOKECTBAMM»

He.]'lb paﬁoTbI: HAaY4YUTBHCA BBIIOJHATH ONICpalli HAA MHOXCCTBAMMU.
IpakTuyeckoe 3ansaTue popmupyet:[1P62 OVIL.03, [TP63 OVII.03

3aganue:

1.JlaHBI MHOKECTBA
A={m,n,k},
B={m,n, ki, p},

C={mnk,l}.

Boinonnuts cnenyroume aeiictsus ANBUC.

2.JlaHbl MHOYKECTBA:

A=1{b,c,d, e},
B={d,e,l},
C=1{b,d,el},
D ={c.l},
E=1{b,c}.
BeimoHuTh cremyromme 1eicTBUsAC /A U B
3. IlycTh Ha pUCYHKE N300paXKeHbI MHOKECTBA 4.8 u C

Kakxomy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?

A={a:b}, B=1{1;3;5}

4. HaiiTu npsimoe npou3Be/IeHHEe MHOXKECTB

ITopsinok BbINOJIHEHHS PadOTHI
1. [TonyunTs y mpenojaBaTelis 3a/laHus AJI CAMOCTOSITENIbHOM pabOTHI.
2. PemnTs 3a1aHud B TETpagu

1.JlaHBI MHOXKECTBA:
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A:{mrnsksp}:

B=1{k.p. [},
C={m,nk,p,l}.
D =ik, p},

E ={m,n}.

Boimnonnuts cnenyromue nelictsus ANBUC.

2. Jlausl muosxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MHOXecTBO B\A .

Pa3HoCThIO MHOKECTB B M A Ha3bIBacTCss MHOKECTBO C, KOTOPOE COCTOHUT W3 BCEX OJIEMCHTOB
MHOKECTBA B, He IPUHAIEKAIINX MHOXKECTBY A . DjeMeHThl & U D mpuHamexar MHOXKECTBY B, HO He
[PUHAJIEKAT MHOKECTBY A.

Torna B\A ={g, k}.

A B C.

3. Ilyctp Ha pucyHKe U300paXKeHbl MHOKECTBA u

KaKOMy MHOXCECTBY COOTBCTCTBYCT 3alITPUXOBAHHAA 0071acTh?

C

Ka;ma;l TOYKa 38.I_HTpI/IXOBaHHOI71 obnactu MNPUHAIICKUT MHOXKCCTBY , HO HC IIPUHAIICIKHT
MHOXCCTBY -‘4- , 3HAYUT, MO OMPCACICHHUIO PAa3HOCTU ABYX MHOXCCTB 3allITPUXOBAHHAA 00J1aCTh €CTh

MHO>KECTBO, PaBHOE Ch4 .
3. Jano wmuoxectBo A= {3, 12, 18, 10}. M3 MHOXecTBa yMOPSIOYCHHBIX Map AEKapTOBa

IMPOU3BCACHUA Ax A4 , BBI6paHO IOAMHOXKCCTBO

Hapa (I_.. }) < ‘Q, CCJIn quciaa X 1y npu ACIICHUHN Ha 5 JaroT paBHBIC OCTaTKH.

Py

UeMy paBHO KOJIMYECTBO Map, MPUHAIICIKAINX OTHOLIEHUIO
Haitigem octaTki oT AeJIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paseH 2.

18=3-5+3 ,crarox paBeH 3.

10=2-5+0 ocrarox pasen 0.
OnuHakoBbIE OCTATKU MPH JIEJICHUU Ha 5 fatoT yucna 3 u 18.

3HAUUT, 33JAHHOMY OTHOLIEHUIO MpuHajiexar mapsl (3; 18) u (18; 3).
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Ho mapser (3; 3) u (18; 18) Taxke npuHajiexar OTHOLICHUIO P , Tak Kak uncna 3 u 3; 18 u 18 npu
JeICHUd Ha 5 [JalT OJuWHAKOBble ocTaTku. KonmdecTBO Bcex Map, MPHHAJISKANIMX JTaHHOMY
OTHOIIEHHUIO, PABHO 4.

(I)opMa NMpEeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4uHo'" craBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIIOJICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWJIPHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HenmouerTa.

Ouenka "'yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHIMIOJHEHA HE MTOJHOCTHIO U 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 6.2. OcHoBBI Teopuu rpagos

IIpakTuyeckoe 3anaTue Ne 60
«Cnocoonl 3axanus rpagos. [loctpoeHue rpadoB Mo MaTpuile CMEKHOCTH U
HHIUIEHTHOCTHY

Iesb padoThI: HAYINUTHCS BBITIOIHATD ONEPALMU HAJl MHOKECTBAMH.

IIpakTnuyeckoe 3ansitue gpopmupyer:11P62 OVIIL.03, ITP63_OVII.03

MatepuaibHoe obecnieuenne: VHIMBHUIya bHBIE 33JaHUs, CIIPABOYHBIE MaTepHAIIbI, KOHCIEKTHI
JIEKLUH.

3ananue:
1) 3agana matpuiia cMexxHoctu. [Toctpouts rpad
112 (3|4/5]|6
1 |01 ]0]1]1]1
2 |10 |1/0(0]0
3 101 /0]0(0]0
4 |10 (0]|0f1]0
5 |10 |0]|1|0]1
6 |1 /0 |0|0f1]0

2) 3amana MaTpuIa HHIUASHTHOCTH. [locTpouTs rpad

~~

12) | (13) | (23) | (35) | (45) | (56)

1 0 0 0 0

OO IWIN| -
OO0 0O|IO(F|F-
ellelilell Jle)
OO0 Ok
O OO
Ol F,IOIo
PP OIO0O
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3) IlocTpouTs MUHUMAIBHOE OCTOBHOE JIEPEBO B rpadax

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. IToctpouts rpad mo MaTpuile CMEKXHOCTU
2. [Moctpouts rpad mo MaTpuile HHIUISHTHOCTH
3. [TocTpouTh MMHMMAJIBHOE OCTOBHOE JI€PEBO

1.Marpuiia cMeXHOCTH
KBanpatnas wmarpuna,
COOTBETCTBYIOT BepIIMHAM Tpada.

CTPOKH KOTOpPOHl COOTBETCTBYIOT

Martpuiia CMEXHOCTH JIJIsl JAHHOTO Trpada:

2

3

4

6

[ellelleliellieliel) ]

OO WN|F
[ellelliell o]l

OO0 0O|O0O(|O

PP OIOO|Oo

RO IOoOOoo|ol

ORIk, OlOo|Oo

I'pad npencrasnen Ha pucyHke 6.

2. ManI/II_Ia HMHIOUWACHTHOCTH

4 s

Pucynoxk 6 - I'pad

BepmmHaM rpada u

CTOJIOL[BI

[IpsimoyronbpHast MaTpHIla, CTPOKKA KOTOPOH COOTBETCTBYIOT BEpIIMHAM rpada, CTOJIOIBI - pedpam.
Matpuiia UHIIUACHTHOCTH ISl TaHHOTO rpada:

(23) | (46)

(56)

(45)

0

0

0

0
1
1
0
0
0

OO WIN|F
RO IOo

PP OIOO

O L, OO

HOCTpOCHI/IC OCTOBHOTI'O ACPCBA.

OnuH W3 MOAXOJOB - CTPOWTh MHUHHUMAJIBHBIA OCTOB IOCTENEHHO, M00aBiisisi B HEro péOpa mo

OJTHOMY.

e VI3Ha4aJIbHO OCTOB - OJIHA TIPOU3BOJIbHAS BEPIITHHA.
e [loka MUHUMANBHBIN OCTOB HE HalfIeH, BHIOMpaeTcss peOpo MUHUMAIBLHOTO Beca (He oOpasyroiee
LUKJIA C Y€ OTOOpaHHBIMM), UCXOAsIIee U3 KaKOo-HHOyIb BEpIIMHBI TEKYIIETO0 OCTOBA B BEPIIUHY,
KOTOpYyIO MBI emé He nobaBunu. [[oOaBnsiemM 3T0 peOpo B OCTOB M HauMHAaEM 3aHOBO, TIOKa OCTOB HE
OyneT HaljeH.
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dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JAOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh IPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBHIBOJIOB.
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