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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpO(heCCHOHATBFHONW MPAKTHUYECKOW MOATOTOBKU OOYYarOIIUXCs
COCTaBJIAIOT IPAKTUYECKUE 3aHATHU.

CoctaB u coaepKaHME NPAKTUYECKUX 3aHITUN HampaBieHbl Ha peanusanuio dDenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTEJIbHOIO CTAaHAAPTA CPEIHEro 00LIero o0pa3oBaHus ¢ yUETOM I10JIy4yaeMOi
CIELUAJIbHOCTH.

Benymeli  aunakTudeckoil - Lenbl0  NPAKTUYECKUX — 3aHATHH  sBisercd  (opMupoBaHue
npo(eCCUOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHMI BBIOJIHATH OINpEeSICHHbIC EHCTBHS, ONEpaIHH,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAKTUYECKUX
yMeHui (yMEHHW# pemarh 3aJaud 1[0 MaTeMaTHKe), HEOOXOOMMBIX B TOCIEAyIoUed y4eOHOU
JESATEIIBHOCTH.

B cootBercTBUM ¢ paboueil mporpaMMoil yueOHOM AUCUMILIMHBI «MareMaTuka» MperycMOTPEHO
IIPOBEJCHUE NPAKTUYECKUX 3AHATHH.

[1P61 BnaneHne METOaMU JI0Ka3aTeNNbCTB, AITOPUTMAMH PEIICHHUS 33/1a4; yMeHHEe (POPMYIUPOBAThH
OTIpEeJIeNICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOANUTH JIOKA3aTEIbHBIE PACCYXKICHHS B X0
peuieHus 3a1ay;

[1P62 ymeHue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M Ymcia; yMEHHE BBINNOJHATH
BBIYHCIICHUE 3HAYCHUI U IPeoOpa30BaHMs BEIPAKSHUI CO CTENEHSIMH U JorapudmMaMu, peodpa3oBaHus
JTpOOHO-pallMOHATIFHBIX BBHIPAKECHUI;

[1P63 ymeHHe OmNEpUPOBATH MOHATHAMHU: pAIMOHAIBHBIC, WPPALMOHAIBHBIC, IOKAa3aTEIbHBIC,
CTETIEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64 ymeHue omepupoBaTh NOHATUSAMH: (YHKIHS, HENpepblBHAS (YHKUUS, IPOU3BOJIHAS,
nepBooOpasHasi, ONMpeesIeHHBI HHTErpall; YMEHUE HAaXOIUTh NMPOM3BOTHBIC DJIEMEHTAPHBIX (DYHKIIHIA,
UCMOJb3Yysl CIPAaBOYHBIE MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX Ciiydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXO/JWTh HaAWOONBIIME W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCMOJIb30BAaHUEM allapara MaTeMaTHUYECKOro aHajau3a; NIPUMEHTh NMPOU3BOAHYIO MPH pEIIeHUH 3a7a4y
Ha JIBIKEHHE; PellaTh MPpaKTUKO-OPHEHTUPOBAHHBIEC 33/1aui Ha HAaWOOJbIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxOXJIeHUEe MyTH, CKOPOCTHU U YCKOPEHHUS;

[1P65 ymeHue omepupoBaTh TMOHATHAMHU: palMOHATbHAs (YHKIWS, IOKa3aTelbHas (QYyHKIHS,
creneHHast pyHKIus, Jorapudmudeckas QyHKIM, TPUTOHOMETpHUECKUE (PYHKIIUH, 0OpaTHbIe (DyHKIUHY;
YMEHHE CTPOUTH Ipad)MKy M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKU NPU M3YyYEHUH TPOLECCOB U
3aBUCUMOCTEH, MpU pelIeHuM 3aJad M3 JIpYTux y4eOHbIX MHpPEAMETOB W 33/ad U3 pealbHOH KHU3HU,
BBIpaXaTh (OPMYIIAMHU 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

ITP66 ymeHue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YMCIIE Ha MPOLEHTHI, IOJU U YacTH,
Ha JIBIDKEHHE, padOTy, CTOMMOCTH TOBApOB M YCIIYT, HAJIOTH, 3a/1a4d U3 00J1aCTH YIpaBICHUS JTHIYHBIMU U
ceMeHHBIMU (PMHAHCAMU); COCTABIIATH BHIPAKEHUS, yPaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO
3aJ1aum, UCCIIEI0BATh MOYIEHHOE PEIICHNE W OIIEHUBATh MPaBIOTIOA00HOCTh PE3YIIbTAaTOB;

IIP67 ymeHue omnepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeAuaHa, Haubojbllee U
HaMMEHbIIIee 3HAYCHHs, pa3Max, IHUCIEPCHs, CTAaHIAPTHOE OTKIOHEHHWE YHCIOBOTO Habopa; yMmMeHue
U3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOMUIIAX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIIECCOB W SIBICHHIA;, MPEACTaBISATh HH(YOPMAIMIO C ITOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIe0BAaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C IPUMEHEHHEM IpaduyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

I1P68 ymeHue onepupoBaTh MOHATHAMU: CIyYailHBII OMBIT U ciy4yailHOe COOBITHE, BEPOSTHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIOJIB30BAHWEM TPaQUUECKUX METOJOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl ¥ (OPMYIIBI IIPH
pEUICHNN 3a/1a4; OIICHMBATH BEPOSITHOCTH pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMH



BEIMYMHAMHU; YMEHHE NPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B NPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

[1P69 ymenue onepupoBaTh MOHATHUSAMH: TOYKA, MPsIMast, IIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpEeLIMBAKOLIMECS NPSAMBIE, TapaJIJICIBHOCTh U NEPIIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, yToJ
MEXIYy NPAMBIMH, YTOJ MEXKIY NPSIMOU U INIOCKOCTBIO, YTOJI MEKY IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
110 IJIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMU; YMEHHE HCIIOJIb30BaTh
IOpU pelIeHUH 3a/Ja4 HM3y4YeHHbIe (DAKTbI M TEOpEeMBbl IUIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I[IP610 ymenuwe omepupoBaTh MOHATUSAMH: MHOTOIPAaHHHK, CEUYCHHE MHOTOTPAHHUKA, KyO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LNUIMHAPA, KOHYCa, IUIOIAIb
IIOBEPXHOCTU MHUPaMU/Ibl, IPU3MBI, KOHYCa, HWIMHApPA, IUI0aas chepsl, 00beM Kyba, IpsIMOYroIbHOIO
napajiesienumne1a, MMpaMuIbl, PU3MBI, IUIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE pacCllO3HAaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHE pacllO3HABaTh IPABHUIIbHbBIC
MHOT'OTpaHHUKU;

[1P611 ymeHue omepupoBaTh MOHATHUSMH: JIBUKEHHE B IMPOCTPAHCTBE, MOAOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
peuieHny 3a1ay;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IJIOLaab, 00beM, MJIOLIalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

I1P613 ymeHue omepupoBaTh HOHATHUSAMM: IPSAMOYTOjbHAas CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOPA, CKAISIPHOE IIPOM3BEICHUE, YOl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpa HA YHMCIIO; HAXOIUTh C MOMOIIBIO M3YyYEHHBIX (POPMYN KOOPIUHATHI
CEPEIMHBI OTPE3Ka, PACCTOSHHUE MEKY IBYMsI TOUKAMH;

[1P614 ymeHue BbIOMpaTh MOAXOASIINI M3Y4EHHBIH METOX AJS pelleHUs 3a7ayd, paclo3HaBaTb
MaTeMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

IIpyl ymeHue onepupoBaTh NOHSTHAMM: ONPEAEICHUE, aKCUOMA, TEOPEMA, CIEICTBUE, CBOMCTBO,
MPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpPMYyIUpOoBaTh oOOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEP)KIEHUE, MPUBOAUTH IPUMEPBI U KOHTPIPUMEPBI, MCIOIB30BaTh METON
MaTE€MaTHYeCKOW MHIYKLHH; IPOBOJNUTH JTOKA3aTEIIbHBIE PACCYKICHUS NPU PEIICHUM 3a7a4, OLlCHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[Ipy2 ymeHue omnepupoBaThb MOHSATHSIMH: MHOKECTBO, IOJMHOXECTBO, OIEpallud HaJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOYKECTBEHHBIN ammnapar Mg ONMCaHUSA peabHBIX
IIPOLIECCOB U BJIEHUH U NP PELICHUH 3a/1a4, B TOM YHUCJIE U3 IPYTUX yYEOHBIX MTPEIMETOB;

IIpy3 ymeHnue onepupoBath MOHATUAMU: rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMHCHIBATh Tpadbl pa3IU4HBIMHU CIOCO0AaMU; HCIOJB30BaTh Ipadbl MpU PELICHUH
3a1ad;

[Ipy4 ymeHue cBOOOJIHO ONEpPUPOBAThH MOHATHSAMH: COUETaHHE, MEPEeCTaHOBKA, YUCIO COYETAHUH,
YHCII0 ePeCcTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
penieHus 3a1ay;

IIpy5 ymeHue onepupoBaTh IOHATUAMH: HATYypajIbHOE YMCIIO, LEJI0E YUCIIO, OCTATOK 10 MOIYJIIO,
palMOHAIBHOE YHCIIO, UPPALHOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LEIBIX, PAlMOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIOIb30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIINN OOLIUIA 1eIUTeNb 1
HauMeHbllee olliee KpaTHoe, anropuT™ EBkinga mpu pemieHuu 3afad; 3HAKOMCTBO C Pa3iIMYHBIMU
[TO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

[Ipy6 ymenue cBOOOAHO OMNEPUPOBATH IMOHATHSMH: CTENEHb C LEJIbIM IOKa3aTejaeM, KOpeHb
HaTypaJlbHOM CTEIIEHH, CTENEHb C PALUOHAIBHBIM II0KA3aTEJIEM, CTEIEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeeM, JJOrapuM 4uciia, CHHYC, KOCHHYC U TaHI'€HC IIPOM3BOJIBHOIO YHCIIA;



[Ipy7 ymeHue onepupoBaTh HOHATHIMU: TOKIECTBO, TOKAESCTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWIBLHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, uppanroHaibHbIE, MoKa3aTesbHbIE, CTETICHHbIE, norapupMHUECKue,
TPUTOHOMETPUUYECKUE YpaBHEHMs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JJIs PELICHUs MaTeMaTHYeCKUX 3ajad M 3a1ad H3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH,

[Ipy8 ymMeHume cBOOOJHO OMEpUpPOBATH MOHATUAMH: Tpaduk QyHKIUU, oOpaTHas QYHKIIUA,
KoMIo3uus (pyHKIMHA, TuHeHas (QyHKIus, KBagpaTHuHass (QYHKIHS, cTeleHHas (YHKIHUS C LEIbIM
IoKaszaTejaeM, TPUIOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh TIpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadgukoB byHKIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (GYyHKIMNA JUISI U3yYEHHs] MPOIECCOB M 3aBHCUMOCTEH MpH pEHICHUH
3ajja4 U3 Jpyrux y4eOHBIX HPEIMETOB U M3 PealbHON *XHU3HH; BbIpakaThb (hopMylIamMH 3aBUCUMOCTH
MEXy BEIIMYMHAMHU; yMEHHE CBOOOIHO ONEPHPOBATH MOHATHIMHU: YETHOCTD
(GyHKLIMH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HawOoJbIIee W HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccieloBaHue QpyHKIUHY; yMeHue
UCTOJB30BaTh CBOWCTBA M rpaduku (QYHKIUH A pemieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; n300pakaTh Ha KOOPJMHATHON IJIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUH, HEPABEHCTB
U MX CHCTEM;

IIpy9 ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMM: I1OCIEA0BATEIbHOCTh, apH(MeTHuecKas
mporpeccusi, TeOMETpUYecKas MPOrpeccusi, OCCKOHEYHO YOBIBAIOMIasi TeOMETPUYECKash IMPOTPecCHs;
YMEHHE 3a/1aBaTh [10CJIEA0BATEIbHOCTH, B TOM YHCJIE C IIOMOLIbI0 PEKYPPEHTHBIX (POopMyI;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHMIITOTHI Tpaduka
¢byHKkuMu, mepBas M BTOpas NpOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TIEpBOOOpa3Hasi, OINpENeNeHHBI HWHTErpajl; yMEHHEe HaXOJHWTh ACHMIITOTHI Tpaduka
(GYHKIMHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO U KOMITO3UINH (PYHKIIUI,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHUS (DYHKIMM, I HaXOXXACHUS HaMIYYIIEero
pemieHusi B TPUKIAJAHBIX, B TOM YHCIIE COIMAIBHO-DKOHOMHUYECKHX M (U3NYECKHX 3a7adax, s
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MIPUBOJNUTH PUMEPHI MATEMAaTHIECKOTO MOJISIIMPOBAHUS C TOMOIIBI0 Tr(depeHInanbHbIX YpaBHEHUH;

IIpyll ymeHue omepupoBaTh MOHSATHUAMHU: KOMILJIEKCHOE YHCIIO, CONPSIKEHHbIE KOMIUIEKCHBIE
qHcia, MOIYJb M apTYMEHT KOMILIEKCHOTO YHCIIa, (opMa 3alricH KOMITJIEKCHBIX YHCeN (TeOMeTpHUIecKasi,
TPUTrOHOMETpHUEeCcKass M anreOpanyeckas); yMeTb NPOM3BOIUTH apudmMeTHueckue JeHCTBUS C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BAaHHS KOMIUIEKCHBIX YHCET;

IIpyl2 ymenue cBOOOAHO OINEPUPOBATH MOHATHAMU: CpeaHee apu(MeTHdecKoe, MeIHaHa,
HanOoJbIlIee W HaWMEHBIIIee 3HAYCHUS, pa3Max, AWMCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE JUIS OTMHMCAHUS
YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIeOBaTh CTAaTHCTUYECKUE JAHHBIE, B TOM 4YHCJIE C NPUMEHEHUEM
rpadMUecKuX METOJIOB U JIEKTPOHHBIX CPEICTB; rpad)iuecKu MCCIIEA0BAaTh COBMECTHBIC HAOIIOJICHUS C
MOMOIIBIO JMAarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu;

[Ipyl3 ymeHHe HaxoIUTh BEPOSATHOCTH COOBITHH C HUCHOJIB30BaHUEM TpapUUYEeCKHMX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4 (pOpMyIIbl CIOKEHUS M YMHOXKEHHUSI BEpOATHOCTEH, (hopMyiy MOIHOM
BEepOsTHOCTH, Gopmyny bepHymnn, koMOuHaTtopHble (BakThl W (OPMYJBI; OIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHH; yMEHHE ONepupoBaTh MOHATUAMHU: CiIydaiiHas BeJIMYWHA, paclpeieieHne
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXXKHJaHWe, JUCIEepCHs W CTaHJApTHOE OTKJIOHEHHE CITydaifHOMH
BEJIMYMHBI, (DYHKIIMM pacHpeleseHHs] U IUIOTHOCTH PAaBHOMEPHOTO, MOKAa3aTeJbHOTO W HOPMAaJIbHOTO
pacripenieNieHuii; yMEHUE WCIOIb30BaTh CBOMCTBA M3YYECHHBIX PACIPENEIICHUI Ui pelieHus 3a1ad;
3HAaKOMCTBO C TIOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHMUN; yMEHHUE
IIPUBOANUTH IIPUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YUCEI B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUIX;



IIpyl4 ymenue cBOOOAHO ONEpPUPOBATH MOHATHUSAMM: TOYKA, MpPsSMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YTrOJl, ABYIPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IEPECEKaOIUeECs, apajuleIbHbIe U
CKpELIUBAIOIIKECS MPsMBIE, MAPAUICIBbHOCTh U INEPIEHIUKYISIPHOCTh IPSAMBIX M IUIOCKOCTEH, YIoJl
MEXNY MpSIMBIMU, YTOJ MEKIAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM; YMEHHE
MCTOJIB30BaTh MPU PEHICHUH 33/1a4 M3Y4YeHHBIC (DAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE OIEpUPOBATh MOHATUSMH: MHOIOI'DaHHMK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, NMPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMH/PA, apajuleIbHbIE OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, Kacaromasics cqepsl, MWINHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOIOIPaHHUKA, U300paXKaTh MHOIOIPAaHHUKH, (PUIYphI M IOBEPXHOCTH BPAIEHUS, UX CEUEHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS N3ydaeMbIX (QUTYp, BbIIBUTATh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; yMEHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JONOJHUTEIbHbIE
IIOCTPOCHHS;

IIpyl5 ymenue cBoOOAHO ONEepUpPOBATH MOHATUAMU: IJIOLIAb (GUTYpbI, 00BEM (UTYpHI, BETUYNHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, NpSAMOYTOJIbHOTO Mapajjiesienuiea, MTUpaMu/bl, MPU3Mbl, LWIMHIApA, KOHYcCa, LIapa; yMEHHeE
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (GUTyYD;

[Ipyl6 ymenue cBOOOJHO ONEPHPOBATH MOHATUSMHU: JBI)KCHHE, TNapajUIeIbHBIA MEPEeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHue moao0us, nogooHeie Gurypsr,
YMEHHE PAclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYpHI, B TOM UYUCIE B IMPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOOUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJ, Iionaib, 00beM) MpU PELICHUN 3a/1a4 U3 IPYIUX YU€OHBIX IPEIMETOB U U3 PEAIbHOM KU3HU;

IIpyl7 ymenue cBoOOAHO ONEPUPOBATh MOHATUAMU: MPSAMOYToJbHAsE CUCTEMA KOOPAMHAT, BEKTOP,
KOOPIMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha 4YUCIO,
pas3iokeHue BeKTopa Mo 0a3ucy, CKalsipHOEe MpPOU3BEJEHHE, BEKTOPHOE MPOU3BEICHUE, YOl MEXAY
BEKTOPAaMH; YMEHHE HMCIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ Ul PELICHUS N€OMETPUUYECKHUX
3aJjad M 337a4 JPYrux Yy4eOHBIX MpPEeIMETOB; OINEepUpoBaTh MOHATHAMM: MaTpuma 2x2 u 3x3,
ONPEJEIUTENh MATPHULIBI, TEOMETPUYECKUI CMBICII OIIPEAEIINUTENS;

IIpyl8 ymeHHe MOAENUPOBATH pEANbHBIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPA)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 33/1a4¥, MCCIEA0BATh IIOCTPOCHHBIC
MOJIEJI C HCIHOJB30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYYEHHBIH pe3ysbTaT; CTPOUTh
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX IMOHATHNA U BEJINYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MAaTEMaTH4YECKOTO aHaliu3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHUE paclo3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE NPUBOAMTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MP8 criocoOHOCTh M TOTOBHOCTh K CaMOCTOSITE€IbHOMY TMOHUCKY METOJIOB PEIIEHUs! MPaKTHYECKUX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP10 ¢opMupoBaHHe HAy4HOrO THWIIAa MBIIUICHUS, BIIAJEHUE HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU;

MP12 BBISBIIATH NPUYUHHO-CIIEICTBEHHBIE CBSI3M M aKTYaJIU3UPOBATh 3a7a4dy, BEIABUTaTh TUIIOTE3Y
€€ pEIlICHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX YTBEP)KJIECHUH, 3aJaBaTh MapaMeTphbl U
KpUTEPUHU PELIEHUS;

MP13 aHanu3upoBaTh NOJYYEHHBIE B XOJE PELICHMS 3a/ladyll pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;



MP16 ocymiecTBIsATh IIeIEHANIPABICHHBIM TMOWCK TMEpPEeHOCa CPEICTB M CIIOCOOOB JEHCTBUS B
poeCCHOHATBHYIO CPENy;

MP17 yMmeTh TIEpEHOCHTH 3HAHHS B [IO3HABATCIIBHYI0O W  MPAKTUYECKYI0  00JIaCcTH
KHU3HECSATEIbHOCTH;

MP18 ymeTb HHTErpupOBaTh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

JIP23 roTOBHOCTH K TPYyay, OCO3HAHHE IICHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

JIP26 TOTOBHOCTH M CIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BAHMIO HAa MPOTSHDKEHUHM BCei
KU3HU.

ComepxaHue TPAaKTUYECKUX OPUEHTHPOBAHO HA IMOATOTOBKY OOYYalOUIMXCS K  OCBOCHHIO
po(hecCHoHaTbHOTO MOJYJIS MPOrpaMMbl MOATOTOBKU CIEUATMCTOB CPETHEr0 3BEHA IO CIEUAIBHOCTU U
OBJIAICHUIO NPOGheccuonanbHbIMu KOMNEMEHUUAMU:

[IK 2.2 ®opmupoBaTh Oyxrantepckyto ((GPMHaHCOBYIO) U HAJOTOBYIO OTYETHOCTh

A Takike GOpMUPOBAHHIO 00U4UX KOMNEMEHUUIL:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHoHaIbHON AeTENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMauu u
MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1S TeTbHOCTH

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPO(ecCHOHATBFHOE U JTUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCHOHATBHON cdepe, NCIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX

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

OK 05 OcymiecTBisiTh YCTHYIO U HUCHbMEHHYIO KOMMYHHKAIIMIO HAa TOCYJApPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IIposBisiTE TpakJaHCKO-MATPUOTUYECKYIO TMO3UIIUI0, JIEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUMCKUX JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM UHUCIE C
y4EeTOM TapMOHHU3ALMUN MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHWN, NMPUMEHSATh CTaHAapThI
AHTUKOPPYNIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpY’KaloIIel Cpeibl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHUM KIMMaTa, MPUHIMIBI OEepeKIMBOr0 MPOU3BOACTBA, F(P(HEKTUBHO JEHCTBOBAThH B
Ype3BbIUAHBIX CUTYAIUIX

OK 08 Vcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 111 COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
nporecce MpohecCUOHATBHOW JEATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpOBHA (H3UYECKOMH
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpohecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

Beinonnenue oOyyaromuxcst IpakTUYECKUX W/WIIK JJAOOPaTOPHBIX PaboOT Mo yueOHOM JUCHUIUINHE
«MaremaTHiKay» HalpaBJIEHO Ha:

- 000011eHNE, CUCTEMATU3ALUIO, YITTyOJIeHne, 3aKpeIUIeHne, pa3BUTHE U AETATU3AIMIO TOJTYyYEHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOI THCIUIUINHBI;

- (hopMUpOBaHME YMEHHUH MPUMEHSATH MOJyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alMio e€IMHCTBA
MHTEJJIEKTYaIbHOM U MPaKTUYECKON AESITeTbHOCTH;

- (hopmMHpoBaHHE U pa3BUTHE YMEHH: HaOIIOAaTh, CPAaBHHMBATh, COIOCTABIATH, AHAJIM3UPOBATH,
JienaTh BBIBOABI U OO0OOIIEHUS, CAMOCTOSITETbHO BECTH MCCIENOBaHMS, MOJIb30BAThCA Pa3TUUHBIMU
npreMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalOHIl, CXeM, IpaduKOB;

- pa3BUTHE MHTEJUIEKTYAlIbHBIX YMEHMM y OyIylIMX CHEHUAIMCTOB: aHAJTUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIpaOOTKY MpHU PELIEHUH MOCTaBICHHBIX 33/1a4 MPOo(eCCHOHAIbHO 3HAYUMBIX KaYeCTB, TAKHX KaK
CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsI NHUIMATHBA.

[lpakTyeckue 3aHSATUS TPOBOJATCS B paMKax COOTBETCTBYIOIIEH TEMbl, IOCIE€ OCBOCHHS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCTIeYnBatOT HATMUKME 3HAHUH, HEOOXOAUMBIX ISl €€ BBITOJTHEHUS.



2METOIUYECKHUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 1

«Apl/l(l)MeTI/l‘IeCKI/le [lEi;lCTBPIﬂ Ha/J palluOHAJbHBIMA 1 KOMIUVIEKCHBIMHA YU CIaMMW

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

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCUOHATBHON AEATEIbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHAJIM3a U MHTEpPIpEeTaluy UHpOopMaluu u
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIIOJIHEHUS 3a/1a4 IPO(PECCUOHATILHOMN 1EATEIbHOCTH.

[1IK 2.2. ®opmupoBaTh Oyxrairepckyto (prHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTD

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3apanmue:

1. BemonaHuUTE IEHCTBUS, KOTOPBIE HEOOXOAMMBI JIJIS pacdeTa SKOHOMHUYSCKUX TTOKa3aTeleH:
2 1.
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Haiitu: 21+ 25, 21- 22, 21 25, 74/ 25

Ilopsinok BbINOJHEHHS padOThI:

BHHUMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/1aHUS.

[Tonp3ysich CBOMMU MIKOJIBHBIMU 3HAHUAMM (B CIIy4dae 3aTpyJHEHMs BOCIIOIb3YHTECh CIIPABOYHBIMU
MaTepuagamMHu), BBIIOJIHUTE 3a/laHUE.

1. Bemonnaute ﬂeﬁCTBHH, KOTOPELIC HCO6XO,Z[I/IMLI JJIsL pacucTa SKOHOMHUYCCKUX MoKa3aTeeil:
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2. BeimonHuTe AeiCTBHSI, KOTOPBbIE HEOOXOAUMO IS pacuyeTa IKOHOMHUYCCKHUX MMoKa3aTesei (8 + 1)
:(2-3i).
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Perrenue. IepemnuiineM 3T0 OTHOIIEHHE B BUJC IPOOH: Y
VYMHOKUB, €€ YHCIUTENb U 3HAMEHATEeNb Ha 2 + 31 U BBIMOJIHUB BCE MPEOOPA30BAHMUS, TOTyIHM:
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(I)opMa NMpeacraBjJdCeHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypPaTHO BBIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 1.1. Pa3zBuTHEe NOHATHSA 0 YHCTIE
IIpakTuyeckoe 3ansaTue Ne 2

«PernieHne TEKCTOBBIX 3a/1a4 Ha IMPOLCHTBID»

Hear paGoTbl: MOBTOPEHHE paHEE HM3YYCHHOIO MaTepHasa, 3aKpelUIeHHe YMEHHWHl pellaTrh
IIPOCTEHININE 3aJa4M HA TIPOLIECHTHI

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAIbHOW IeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOMCKA, aHAJIM3a U UHTEpHpeTalui nHGopMaluu 1
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

[IK 2.2. ®opmupoBaTh Oyxranrepckyro (pruHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3aganue:

1. XKenesnomopoxkueiii Owier mas B3pocioro crtout 530 pyOneir. CroumocTs Owmnera s
IKoJibHUKA cocTaiseT 50% oT crommocTu Omiera ajs B3pocioro. ['pymmna coctout u3 14 mKoIbHUKOB
1 3 B3pocibix. CKOIBKO pyOJieid CTOST OMIIETHI Ha BCIO TPYIITY?

2. llena Ha >nMeKTpUYECKH YallHUK ObLTa MoBbIIeHa Ha 16% u cocTaBmia 3480 pyouei. CKoIbKO
pyOmei CTOMI YalHUK /10 TIOBBIIIEHHUS IIEHBI?

3. ®yr6onka cromna 8§00 pybneii. [locne cHukeHUs HeHbI OHa crayna ctouTh 680 pyOmei. Ha
CKOJIBKO TIPOIICHTOB ObLIa CHIYKEHA I1eHa Ha (yTOOIKY?



4. B ropone N sxuser 300000 »xuteneit. Cpenu Hux 20% nereit u noapoctkoB. Cpenn B3pOCIbIX
35% ne paboTtaeT (MeHCUOHEPHI, CTYAEHTHI, TOMOXO03HUKHU U T.11.). CKOJIBKO B3pOCIHbIX paboTaer?

5. Knuenr B3sin B 6anke kpeaut 3000 py6. Ha rog o 12 %. OH JO/KEH moramarh KpeauT, BHOCS
B 0aHK €KEMECSIYHO OJJMHAKOBYIO CYMMY JIEHET, C TeM YTOOBI Yepe3 roJl BHIILIATUTH BCIO CYMMY, B3STYIO
B KpeIuT, BMecTe ¢ npoueHTamMu. CKOJIBKO OH JOJDKEH BHOCHTDH B OaHK €XeMeCsuHO?

IHopsiok BbINOJIHEHUS PA0OTHI:
1. 3y4uTh TEOPETUUYECKYIO YACTh MPAKTHUECKOU PabOTHI
2. Pemuts 3amaun

Cotas yacTh MeTpa - 3TO CAaHTUMETp, COTasl 4acTh PyOssi — KOMEWKa, coTas 4acTh IEHTHEpa -
Kwiorpamm. JIro Iy TaBHO 3aMETHIIM, YTO COTHIE JIOJM BEIIMYMH yIOOHBI B IPAKTUYECKON JCSITCIBHOCTH.
[TotomMy, mist HUX OBLIO MPUAYMAHO CIIENUATHLHOE HA3BAHHWE — IMPOILICHT. 3HAYUT OJHA KOTEWKa — OIHH
MPOIICHT OT OJTHOTO PYyOJIsi, @ OJTUH CAHTUMETP — OJWH MPOLIEHT OT OJTHOTO METpA.

OnmuH TpOLEHT — ATO OJHA coTas JOoJs 4Yucia. MaTeMaTHYeCKMMU 3HaKaMHU OJMH MPOICHT
3amMceIBaeTcs Tak: 1%.

OrnpezenieHre 0AHOTO MPOIEHTA MOKHO 3aKiCaTh PABEHCTBOM:

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

Kak naittu 1% ot uucna? Tak 1% 53TO ogHa coTas 4acTh, TO HAAO 4yuciO pazaenuth Ha 100.
Henenue Ha 100 MoxHO 3ameHnTh yMHOKeHHEM Ha 0,01. [Toatomy, yToOs! Haiitu 1% OT manHoro uucna,
HY’XHO YMHOXMUTb ero Ha 0,01. A ecnu Hyx’HO Haiitu 5% OT uncia, TO yMHOXkaeM aanHoe yucio Ha 0,05
U T.JI.

1. HaxoxzaeHue npoueHTa OT 4yucia.

UToObl HAaWTU TPOLEHTHI OT YKCIA, MOXHO IMPOILIEHTHl MPEICTABUTh B BUJE JAPOOM U UHUCIIO
YMHOXHTH Ha MOJIYYEHHYIO IPOOb.

Hampumep, 20% ot 45 pyb6uieii paBubl 45-0,2=9 py6.

3anava. bank oGemaer cBouM KiIMeHTaM rojioBoi poct Bkiaaga 30%. Kakyio cymmy neHer MoxkeT
MOJIYYUTh Yepe3 T'OJ] UEIOBEK, BIOKUBIINMN B 3TOT O0aHK 450 ThIC. py0.?

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

OTtBet:585000 pyO.

2. HaxoxaeHue uucia mo ero MmporeHTy.

UYToOb! HAMTHU YKMCIIO MO €ro MPOLEHTaM, MOKHO MPOLIEHTHI MIPEICTaBUTh B BUJE APOOM U JaHHOE
YHCIIO Pa3JeNUTh Ha TOTYYSHHYIO JPOOb.

Hampumep, 10% 3apabotnoit mmatel coctaBisitor 3000 pyoueii. Bes 3apabotnHast 1utata paBHa
3000:0,1=30000py6

3amava. B mara3zuHe nmpoBOAMTCS akiys Ha TOBap, LIEHAa KOTOporo cHuxkeHa Ha 15%. Ecnu HoBas
11eHa ToBapa coctanisieT 850 pyOmeil, To CKOIBKO CTOWI TOBap 10 Hayasa akiuu?

Pemenue. Ilycte x - mcxomnas 1ieHa ToBapa, coctaBisieT 100%. Torma HoBas mena toBapa 850

py6ueii cocraBnsier 85%(100%-15%=85%). 3nauut, x = 850100 = 1000p

85

2. HaxoxxaeHne mporneHTa OJHOTO YHCIA OT APYTroro

UYroObl HAaWTH, CKOJBKO MPOIEHTOB OJHO YHCIO COCTaBJISET OT JIPYroro MOKHO OJHO YHCIIO
pa3enuTh Ha APYroe U NOJIY4eHHBIM pe3ynbTaT YMHOXKUTH Ha 100.

3anauva.llo mmany paGouuit nomkeH Obu1 m3rotoBuTh 800 meranmeif, a u3rotoBus 996 neranei.
CKOJIbKO MPOIIEHTOB IJIaHA OH BBIOIHUI?

Pemenue.
996+100%

800
Otger: pabounii BeimonHua 124,5% nnana.

3anaua. XKenesHogOpoxkHBIN OmiteT 1 B3pocioro crout 840 pyosneit. CtoumocTs Ouiera s
HIKOJIbHUKa cocTaBiisieT 50% ot crouMocTH Ousera i B3pocioro. ['pynna coctout u3 18 mKoJIbHUKOB
u 3 B3pociabix. CKobKo pyOelt cTosT OMiIeThl Ha BCIO Ipyminy?

=124,5%



Pemenue. buner mis pebenka crout 840 - 0,5 = 420 py6. CtoumocTh OnieToB Ha 18 MIKOJBHUKOB
u 3 B3pocibix cocrapisier 420 - 18+ 840 -3 = 7560 +2520 = 10 080 py©.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIIOJIECHUEM
HE0OXOIMMOM MOCEA0BAaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJIHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT TMOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka "Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTu pabOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 1.1. PazBuTue noHsITHA 0 YHCJIE
IIpakTuyeckoe 3ansaTue Ne 3

«PenieHne TEKCTOBBIX 3aJa4 HA IMPOUECHTBID»

Heﬂb pa60T1>1: 3aKpPCILICHUC YMGHPII;'I peuars 3aga41 Ha IIPOLCHTBI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad NpoecCHOHAIbHOW NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA MIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(OpMAIUU U
WH(OPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHHS 33/1a9 IPOPECCHOHATBHON eI TETFHOCTH

1K 2.2. ®opmupoBath OyxXraarepckyro ((GpUHaHCOBYIO) M HAIOTOBYIO OTUYETHOCTD

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue:

1. Ilo nnany no6srua HedTU-161 MIIH.T, hakTHUECKH ke JoObIYa cocTaBuia 166 muH.T. Ha
CKOJIBKO TIPOILIEHTOB OBbLIT BHITIOJIHEH TUIaH?

2. Kimment A. cnenan Bkian B 6anke B pazmepe 7700 pyOsteid. [TporieHTsI 110 BKJIa Ty HAYUCIISIOTCS

pa3 B roJl ¥ MpHOaBIAIOTCS K TEKyIIeH cyMMe BKiIaa. POBHO yepes roj Ha TeX ke YCIOBUAX TaKOH ke
BKJIa/1 B TOM ke O6aHke cienan knueHT b. Eme poBHO uepes ron kianeHTs! A. u b. 3akpbutn BKJIaIbl U
3a0paiy Bce HaKOMUBIIKECS eHbIU. [Ipu aToM KiareHT A. monyuui Ha 847 py6uieit Oosnblie kiuenTta b.
Kakoii mporieHT rooBbIX HAuUUCIIs1 OaHK 10 3TUM BKJIagam?

3. B noHeseIpHAUK aKIIMK KOMITAHUH TTOIOPO’KAIN Ha HEKOTOPOE KOJIHMUYECTBO MPOIICHTOB, a BO
BTOPHUK IOJICIIEBEIH Ha TO € CaMOe KOJIMYECTBO MPOLEHTOB. B pe3ynbrare oHu cTanu cTouth Ha 4%
JIeIIeBIIE, YEM MPU OTKPHITHH TOPTOB B MOHEAETbHUK. Ha CKOIBKO MPOIIEHTOB MOIOPOXKATIN aKIIUU
KOMITaHUU B TIOHEJIENIbHUK?

IHopsiaok BbINOJIHEHUS PA0OTHI:
1. I3y4nuTh TEOPETHUYECKYIO YaCTh MPAKTUIECKON pabOThI



2. Pemnth 3amauu

Pemenwue 3a1a4 ¢ ncnosib30BaHUEM MOHSITHS KO (UIIMEHTA YBETHUCHUS

UToOB! yBETUYUTD MOJIOKUTEIHLHOE YHCIIO a HA P MPOLIEHTOB, CIeAyeT YMHOXKUTh YHCIIO a Ha
kodpuuuent ysenuuenust k=(1+0,01p).

UT0oOBl yMEHBIIUTH MOJOKHUTEIBHOE YUCIIO a Ha P MPOLIEHTOB, CIEAYET YMHOKUThH YHCIIO a Ha
ko3 uuueHt ymensiienus k= (1-0,01p).

dopmyna cIoXHBIX TIpolieHToB: N=a-(1+0,0Ip)* , rne
a - IepBOHAYaJIbHAs BEJIMYMHA BKJIAJa,
N - CPOK BKJIAJa,
N - BeMuMHA BKJIa/a Yepes n JIeT,
P - 4KCIIO IPOLEHTOB.

3amaua. Bxian, BnokeHHBIH B cOepOaHK Ba rojia Ha3all, TOCTUT CyMMBI, paBHOH 13125 py6. Kakos
OBLIT IEPBOHAYATIBHBIN BKJIAT IPH 25% r010BbIX?

Pemenwue. Eciu a (py0:ieit) — pa3mep nepBOHAYaIBHOTO BKJIAJ[a, TO B KOHIIE TIEPBOTO T'OJ1a BKIIA/T
coctaBuT 1,25a, a B KOHIIE BTOPOTO T'0/ia pa3Mep Bkiaaa coctaBuT 1,25 *1,25a. Pemas ypaBuenue 1,25%*
1,25a=13125, naxoaum a=8400.

Otget: 8400 py6.

3amaua. B peBpaiie nena Ha Hepthr yBenuuunacek Ha 12% 1o cpaBHEHUIO ¢ sHBapckoil. B mapre
1eHa Hetu ynana Ha 25%. Ha ckoibKo MpOLEHTOB MapTOBCKas IIeHa U3MEHIIIACh IO CPABHEHHIO C
SITHBapCKOM?

Pemenwue. Ecnu x — suBapckas 1iena Hetu, To heBpasibckas ieHa HeTH paBHA

(1 +0,01*12)x = 1,12x.
UToOB! BEIUMCIUTh MAPTOBCKYIO LIEHY Y Ha HE(Th, CIeyeT YMHOXKUTH (PEBPATLCKYIO IIEHY
1,12x na (1-0,01*25)=0,75,m.e. y=0,75
1,12x=0,84x ,
MapTOBCKas IIEHa OTIMYAETCS OT SHBAPCKOM Ha
(0,84x)/x100 —100=84-100= -16%,

T.€. IIeHa ymana Ha 16 %.

Ortsert: nieHa ynana Ha 16%.

dopma npeacTaBieHusi pe3yJabTaTa: BBHITIOJHECHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOIMYIIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMTOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI, B XOJ€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PazBuTHEe NOHATHS 0 YHCJIE
IIpakTuyeckoe 3ansaTue Ne4
«PelieHne pAaMOHAJIBHBIX YPABHEHUI U CHCTEM»

eab padoThI: 3aKpeIVICHHE TEOPETUUYECKUX 3HAHUM, IOBTOPEHUE paHEE M3YYEHHOr0 Marepuana,



(hopMUpOBaHHE YMEHUI PEIICHUS 3a/1ad.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpei6uparp cocoOsl pemieHus 3a1a4d npodecCHOHATbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIN3a U UHTEPIPETAUU HHOOPMAIHH U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEIIOJTHEHHMS 3a/1a4 MPOPECCHOHATBHON ACSITEITLHOCTH.
I1K 2.2. ®opmupoBath Oyxrantepckyo ((GPMHAHCOBYIO) U HAJOTOBYIO OTYETHOCTh

MarepuanbHoe obecniedenue: VMHIMBUyalIbHBIE 3aJaHUs, CIIPABOYHBIE MaTepHUaslbl, KOHCIEKTbI
JIEKIIUN.

3amanmue:

1. PemmuTh ypaBHEHHs, XapaKTEPU3YIOIIME HKOHOMUYECKHE MOJEIU, Uil MPOTHO3MPOBAHUSA
OyIyIIMX SKOHOMHYECKUX ITOKa3aTeNeH:

a)(3x+1)° +(4x-1)" =(5x-2)°.
6) X 1 28
X—2 X+2 x° -4

2. PemuTh CHUCTEMbl ypaBHEHHH, XapaKTepU3YIOIIME SKOHOMHYECKYI0  MOJAEIb, IS
IIPOrHO3UPOBAHUS OYyAYIIMX IKOHOMUYECKUX [TOKA3aTEIEH:

3x—-15y =16,
2X+y=2
y+2x=6,
2 2 _q!
6) 3X° -y =8
5+3—1=o,

B) 91X Yy
2X+y—-2=0

Ilopsinok BbINOJHEHHsI padOThHI:

IIpu pemieHun ypaBHEHUI HCHOJB3YIOTCS CIEAYIOIIME IMpaBHiia MPeoOpa3oBaHMs ypaBHEHUH B
PaBHOCUJIbHBIE:

a) Kakod- MO0 wiIeH ypaBHEHHMS MOXKHO TIEPEHECTH M3 OJHOW €ro 4YacTd B JpPYryl C
MIPOTUBOMNOJIOKHBIM 3HAKOM;

0) o0Oe yacTu ypaBHEHHUSI MOXKHO YMHOXHTb WM Pa3/IeIUTh HAa OJTHO TO K€ YUCIO0, OTIMYHOE OT 0.

Pemenue ypaBuenuit |-1l crenenu ¢ ogHol nepeMeHHOM

-b N . .
ax+b=0, [x =—,a#0 | — nuHeliHoe ypaBHeHUE | cTenenu ¢ oqHON IepeMeHHOM
a

ax® +bx+c= O(a * O) — ypaBHenwue |l ctenenu ¢ oHON IepeMEHHOM.

1. OnpenenuTs BUJ ypaBHEHH U CIIOCOO €ro PELIeHHUs.

2. Ecu ypaBHeHue ApoOHO-pallMOHAIBHOE, TO HAWTH OOIIUI 3HAMEHATeh BCeX Ipo0Oei, KOTOphIe
BXOJST B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHEHHS Ha 00U 3HAMEHATEIIb.

4. PemmThb NOJIy4EHHOE 1I€JI0€ YPABHEHUE.

5. TlpousBecTr MPOBEPKY KOPHEH, W MCKIIOYUTH T€ W3 HUX, KOTOpBIE OOpamiaroT B HYJIb OOIIHi
3HaAMEHaTENb.

Tak xak MblI pemaeM JApoOHbIE pallMOHAlIbHBIE YPaBHEHMsI, TO B 3HaMEHaTeNsIX ApoOed OyayT

MepeMeHHble. 3HauuT, OyayT OHM W B 0OIeM 3HameHarene. Bo BTOpPOM MyHKTE alTOpPUTMa MBI



YMHO)KaeM ypaBHEHHE Ha OOuIuil 3HamMeHaTelnb. [Ipu 3TOM MOTYT MOSIBUTHCS IMOCTOPOHHUE KOPHU, IPU
KOTOPBIX OOl Wil 3HaMeHaTeNlb OyJIeT paBeH HYJII0, a 3HAYAT M YMHOXKEHHE Ha Hero Oyner
6eccMpiciieHHbIM. [103TOMY B KOHIIE 0053aT€TbHO HYKHO CIIENaTh MPOBEPKY MOTYICHHBIX KOPHEH.
PanmoHanbHbie ypaBHEHUS UX CHCTEMBI ITOMOTAIOT MPHU CO3/IaHUH KOHOMETPUYECKHX MOJIEICH,
KOTOPBIE UCIIONB3YIOTCS JJISl IPOTHO3MPOBAHUS Oy TyIINX YKOHOMHUECKUX TTOKa3aTeseH.
Perim ypaBHEHUsI:

a)(3x +1)2 +(4x —1)2 =(5x— 2)2
PackpoeM cKoOKH, IpUMEHSIsE HOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (a -+ b)2 u (a- b)2
9 +6X +1+16X" —8x+1=25%* — 20X +4. 9X* +6X+1+16x" —8x +1—25%* + 20X —4 =0.
[TpuBenem 1mo100HBIC YICHBI, TOJTYYUM
18x-2=0 = 21
18x =2 18 9
1

OTtBet: X = 5 KOpEHb YpaBHEHUSI.
6) X 1 _ 28

X—2 X+2 X -4

PaznoxuMm X° —4 Ha MHOXKMTEIIM M IIEPEHECEM BCE 4IEHbl YPaBHEHHs B JIEBYIO YacTh. lIpuBenem
Ipobu K 00111eMy 3HaAMEHATEIIO:

X 7 8
x—2_x+2_(x—2 (x+2)
X(x+2)-7(x-2)-8
(x+2)(x-2)
x2+2x—7x+14—8_0
(x+2)(x-2)
x> —5x+6
(x+2)(x-2)
IpoOb paBHA HYJIO, KOTja €€ YHCIWTENb PAaBEH HYIIO, a 3HAMEHATelb HEe PaBeH HYIo, T. €.
(x+2)(x=2)=0, = X#2, X#-2

=0

=0

x* —5x+6=0.
D=25-24=1
_5+1,
X1,2_T1
X =3;X,=2

KOPDHH MOXHO HaiiTH 1o TeopeMe Buera, HO Tak kak X#2, TO X, =2 — NOCTOPOHHHUI KOpEHB,

CJle/I0BaTeNbHO, PEIIEHHEM ypaBHeHus OyaeT X =3,
Oteet: X=3

8)x* —x+4=0
D=1-4-4=-15<0

Ortser: JIeCTBUTEIBbHBIX KOpHCfI HCT.

Pemmuth crcteMbl ypaBHEHUH HCIIONB3YIOTCS CLIOCOOBI CII0KEHUS, TOICTAHOBKHU, TpapUUECcKuil.
Pemnm crucreMy ABYX JTMHEHHBIX YPaBHEHUH C IByMsI HEM3BECTHBIMU.

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



PemmM cucremy Bcemu criocob6amu, T.€. yOAUMCsI, 9TO PE3yNbTaT IMOIydaeTCs OIMHAKOBBIN H
OTIpECTTUMCS, KAKOH M3 METOA0B 0oJiee palliOHAILHO MPUMEHUM JIJISl TAHHOW CHCTEMBI.
1) Crioco6 moaCcTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 xioy3L X=373Y
A0x=Ty==s UXETY=S ok 7y =5 1o[ﬂ—§yj+7y=5
3 3
310 80
———Vy+7y=5
PemaeM BTOpoe ypaBHEHHE OTHOCHTEIBHO «Y»: 3 3 , IPUBEJEM K 00IIIeMy

3HAMCHATCIO U TaK KaK 3 # O , TO
310-80y + 21y =15

-59y =15-310
-295
~59y =—295; y=—-"=5
y y 59
y =5, Torna x:3—1—§~5:§—4—0=—g:_3
3 3 3 3 3
Otsert: (—3;5).
2) Cocob anrebpan4eckoro CIoKeHHs
3x+8y =31
-10x-7y=-5

ypaBHSEM 10 MOIYII0 K03 (HUIIMEHTHI ITpH X, JJIsl STOTO YMHOXKHM IepBoe ypaBHeHue Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 10 30x+80y =310
{—le—?y =513 {—30x—21y =-15
IMOYWICHHO CJIOKHM U ITOJTYUUM:
59y =295
y=5
II0ACTaBUM y =5B J'IIO60€ nu3 ypaBHeHI/II\/'I CHUCTCMBbI, HAIIpUMEP B IIEPBOC, 3aTEM Haﬁ,[[eM X:
3x+8-5=31
3x+40=31
3x=-9
x=-3
nojrydaeM X = —3; Y = 5, Kak ¥ B TIEPBOM CJIydae.
Otser: (-3;5).

3) 'paduueckuii crocol (cineayeT MOMHHUTD, YTO PE3yJIbTaThl MOTYT OBITh MOJYYEHBI
NPUOIMKEHHO, YTO MOXKHO OOBSICHUTD HAILIUM 3pEeHHEM, YMEHHEM IPOBOIUTH JIMHUU, BBIOOPOM
MaciiTaba, Hey100CTBOM 3alucy Yucia U T.1.)

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

Fpa(l)I/IKOM KaXXZI0ro YpaBHCHHUS SABJIACTCA MPAMad, a NpsAaMasa OnpeaACisICTCa AByMA TOUKAMU.



3x+8y =31 10x+7y=5
31 .7 5
X:O, :—:3— —0)V=—

y 3 3 x=0;y
X=2;6+8y =31, x=2;20+7y=5;
:H:§=31 7y=_15;y=_E

8 8 8 7

Otser: (-3; 5).

ol
7

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE

3aI1MCH U BBIYHCJIICHHA.

Ounenka "'Xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JTOMYIIEHBI

2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIINIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISICT IMOJYYUTh MPABUJIBHBIC PE3YyJIbTaThl U BBIBOJBI, B XOC

MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHA 0 YHUCJIE

IIpakTHyeckoe 3ansaTHE NeS

«PanmoHaIbHbIE YpaBHCHHA B 3ala4ax HpO(i)CCCHOHS.JIBHOfI HaIpaBJICHHOCTU»

Leanb paborsl: yriyOiaeHHe 3HAHUN O PAllMOHAIBHBIX YPABHEHUSX, UX NPUMEHEHHUU B PELICHUU

3aJ1a4 MpodeccruoHaIbHON HANpPaBIEHHOCTH

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHust 3a1a4 npopeCCUOHAIbHON AEATENIbHOCTH MTPUMEHHUTEIBHO K

Pa3IMYHBIM KOHTCKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIN3a U UHTEPNPETaluu UH(OPMAIMU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN JA€ATeIbHOCTU

1K 2.2. ®opmupoBath OyXraaTepckyio ((MHaAHCOBYIO) M HAJTOTOBYIO OTYETHOCTh

MarepunanbHoe obecrniedeHue:

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

3aganue:

1. Ha uzrorosnenue 231 neranu yueHUK TpaTtut Ha 11 yacoB Gosblie, yem MacTep Ha
n3rotoBiieHue 462 Takux ke aetaiei. MI3BecTHO, 4YTO yUEHHUK 3a Jac JeyaeT Ha 4 IeTajid MEHbIIE, YeEM

MacTep. CKOIIbKO JIeTajieil B yac Jenaer y‘{eHI/IK?




2. IlepBsIii paboumii 3a yac Aenaer Ha 9 netaneil GoJbIle, 4eM BTOPOil, U BHITIOTHSET 3aKas,
cocrosmuid U3 112 neraneit, Ha 4 yaca OpIcTpee, YeM BTOPOM pabounid, BRITTOHSIONTUN TaKOH Ke 3aKas.
CkombKo JieTaneid B 9ac Jienaet BTOpoi padbouwnii?

3. IlepBblii pabounii 3a yac jaenaet Ha 5 meTaneii O0bIe, YeM BTOPOM, U BBITIOJIHSICT 3aKa3,
cocrosimuii u3 200 neraneii, Ha 2 yaca ObICTpee, YeM BTOPOH pabouuii, BHITOIHSIOMINN TAKOW ke 3aKa3.
CKoJIBKO JieTajieil B 4ac JiejaeT nepBblid padounii?

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. 3yuuTh TEOPETUYECKYIO YaCTh MPAKTHIECKON pabOThI
2. PemuTe 3amaun

3amauun Ha paboTy
3agaun Ha paboTy pemarTcs ¢ IoMombI0 Ghopmybel: A=Pp*t. 3neck 4 - pabora, t - Bpems, a
BEJIMYMHA ), KOTOPAs IO CMBICITY SIBIISIETCSI CKOPOCTBIO pabOThI, HOCUT CIEUAIbHOE HA3BaHUE —
MIPOU3BOIUTENBHOCTh. OHA OKA3bIBACT, CKOJIBKO PabOThI CACNIaHO B eAMHUITY BpeMeHu. Hampumep,
MIPO/IaBell B CyllepMapKeTe HaJyBaeT BO3IyIIHbIE MApUKH. KOTUYecTBO MIapuKoB, KOTOPhIE OH HAIYET 32
9ac — 3TO U €CTh €r0 MPOU3BOIUTEIBHOCTD.
[IpaBuna pemenus 3agad Ha padoTy.

1. A=p*t. 13 s1oii popmyiisl erko HaiTH t um p.

2. Ecnu 06beM paboThl HE BaXKEH B 33/1a4€ U HET HUKAKUX JAHHBIX, IIO3BOJISIONINX €r0 HAalTH —
pabora npuHumaetcs 3a enununy. [locrpoen nom (oaun). Hanucana kuaura (oHa). A BOT eCiu peyb
UJET O KOJIMYECTBE KUPIUYEH, CTPAHUIL I TIOCTPOCHHBIX IOMOB — paboTa Kak pa3 v paBHA ATOMY
KOJIMYECTBY.

3. Ecimu tpyastcst nBoe pabouunx (aBa SKCKaBaTopa, IBa 3aBOJIA...) — HX MPOU3BOAUTEILHOCTH
CKJIQ/IbIBAIOTCSI.

4. B kadecTBe NEPEMEHHOM X yI00OHO B3SITh UMEHHO IPOU3BOUTEIBHOCTb.

3anaua. Tpu Opurael H3roToBUIN BMecTe 266 netaneil. Mi3BecTHo, uTo BTOpas Opuraza
M3roToBUJIA JleTasiell B 4 pa3a Oosbllie, 4eM NepBasi U Ha 5 ieTasiell MeHbllle, 4eM TpeTbsa. Ha ckonbko
netanel 6osble H3roTOBMIIA TPEThs Opuraja, 4eM nepnasi.

Pemenue.

[TycTh MONOXKUTENBHOE YMCIO X — KOJIMYECTBO JieTanel, U3rOTOBJICHHBIX BTOPOil Opuraioi, Torna
nepBasi Opuraja U3roToBuiIa x/4 netaiei, a Tpetbst — x+J5 aeraneil. Bmecre Tpu 6puraa usrotosunu 266
neTanel, COCTaBUM ypaBHEHHUE:

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

Bropas Opurana usrorosuia 116 neranei, ciegoBaTensHo, nepBas Opurazia U3roToBuia JAeTaiei, a
TpeTbst — 121 nerans. TakuMm oOpa3om, TpeTbs Opuraaa uzroropusna Ha 121 —29 = 92 neranu 6ombie.

3amaua. [lepBsrii pabounii 3a yac nenaet Ha 10 meraneit 60bIe, YeM BTOPOM, U BBITIOIHSIET 3aKa3,
coctosumii u3 60 neraneil, Ha 3 yaca ObIcTpee, 4eM BTOPO pabOoUMii, BBITOTHSIOMINN TaKOH K€ 3aKa3.
CKoJIbKO JieTajieit B 4ac JieJaeT BTOpO pabodmii?

Pewenue.

[TycTh X — 4mCIo AeTaneil, U3roTaBIMBaeMbIX ITEPBBIM pabounM 3a 9ac x> /(). Torma x-10 —
YHCIIO AeTalel, U3rOTaBIMBaeMbIX BTOPBIM pabo4yMM 3a yac.

CocTaBuM TaOIMILy IO JAHHBIM 33]Ja4H:

[IpousBoauTenbHOCTH (1ET/4) Bpewms (1) O06BeM pabor (zer)

ITepBsrit pabounii X 60/x 60

Bropoii pabounit x-10 60/(x-10) 60




Tak kak mepBbIil paboumnii cripaBisieTcs ¢ paboToi Ha 3 yaca ObICTpee, COCTaBUM YpaBHEHHUE:

60) 60 _—

 60x—60x+600
x—10  «x -

. 3 & 3(x*—10x) =600 &
xfx—10) v 10

N vy = —10,
10 -200=0
x =20,
Kopenp —10 He TOIXOAUT 1O YCIIOBHIO 33/1a4H, CJICAOBATEIBHO, IEPBBIA PaOOUHii N3rOTABINBACT
20 nmeranei B yac. 3HAYMT, BTOPOM pabounii n3rotasiauBaer 10 nertaneii B yac.
Otset: 10.

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BEIYUCIICHUA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 1.1 PazBurue NOHATHA 0 YHUCJIE
IIpakTnueckoe 3ansaTue Ne6

«PalnmoHaIbHBIE CHCTEMBI ypaBHeHPII’I B 3aJa4ax HpO(I)eCCHOHaHBHOﬁ HAIIPpaBJICHHOCTH»

Heﬂb paﬁoTLI: YTJ'IY6J'IGHI/I€‘ 3HaHUM O pallHOHAJIBHBIX CUCTEMAX ypaBHeHHﬁ, HUX INPUMCHCHUU B
peUICHUHU 3a1a4 HpO(beCCHOHaHLHOﬁ HaIIpaBJICHHOCTH

BeinosiHenune padorsl cnocodcTBYeT (OPMUPOBAHHIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poecCHOHAIbHOW NESTENbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAJIM3a U UHTEpHpeTalui nHGopMaud 1
MH(OPMAaIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 TPO(eCCHOHATBHON AEeATEIbHOCTH

[1K 2.2. ®opmupoBaTh Oyxranrepckyro (pruHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

1. JIge Opurajsl, COCTOSIIIINE U3 pabOYHNX OJMHAKOBON KBATM(PUKAIINH, OJHOBPEMEHHO HAYAJIH
BBITOJIHATS JIBa OJTMHAKOBBIX 3aKa3a. B mepBoii Opurazae 6010 16 pabouunx, a BO BTOpoit — 25 paboumx.
Yepes 7 nHelt nocie Hayasia paboThl B IepBYI0 Opuraay nepemuiu 8 pabounx u3 Bropoit Opuraasl. B
uTore o0a 3akasza ObUIM BBIMIOJHEHBI OHOBpeMeHHO. Haliure, ckoabpko JHel moTpe6oBaioch Ha
BBITIOJTHEHHUE 3aKa30B.



2. JIBoe pabouux, paboTasi BMECTE, MOTYT BBIIOJHUTH paboTy 3a 12 aHel. 3a CKOIbKO JHEH,
paboTast OTJeTTbHO, BEIITOIHUT 3Ty paOOTy MEpBbIi padounii, eciiu OH 3a 4 THS BBHIIOIHSACT TaKyIO JKe
4acTh pabOTHI, KaKyl BTOpOil — 3a 3 aHA?

Iopsiaok BbINOIHEHUS PA0OTHI:
1. I3yunTh TEOPETHUECKYIO YaCTh MPAKTHUYECKOU PaOOTHI.
2. Pemuts 3a1aumn.

3amaun Ha paboTy

3agaun Ha paboTy pemarTcs ¢ IoMoms0 Ghopmysl: A=Pp*t. 3neck 4 - pabora, t - Bpems, a
BEJIMYMHA ), KOTOPAs IO CMBICITY SIBIISIETCSI CKOPOCTBIO pabOThI, HOCUT CIIEHUAIIbHOE Ha3BaHUE —
MIPOU3BOIUTENBHOCTD. OHA OKA3bIBACT, CKOJIBKO PabOThI CAeNIaHO B eMHUILY BpeMeHu. Hampumep,
IIPO/IaBell B CyllepMapKeTe HaJyBaeT BO3IyIIHbIE MApUKU. KOTHYecTBO MIapuKoB, KOTOPbIE OH HAIYET 32
4ac — 3TO U €CTh €r0 MPOU3BOIUTEIBHOCTD.

[IpaBuna pemenus 3aga4d Ha padoTy.

1. A=p*t. U3 sroii popmyIbl Jierko HaiiTu t uim p.

2. Eciam 006bem paboThl HEe BaKEH B 33/1a4€ U HET HUKAKUX JAHHBIX, TO3BOJISIONINX €T0 HANTH —
pabota npuHumaeTtcs 3a enunuiy. [loctpoen qom (onun). Hanucana kuura (oHa). A BOT €Clid peyb
UJET O KOJIMYECTBE KUPIUYEH, CTPAHHUI] HJTU TIOCTPOCHHBIX IOMOB — paboTa Kak pa3 v paBHA dTOMY
KOJIMYECTBY.

3. Ecmu tpynsTcs nBoe pabouux (1Ba 3KCKaBaTopa, IBa 3aBOJa...) — HX MPOU3BOIUTEILHOCTH
CKJIQ/IbIBAIOTCSI.

4. B xauecTBe NepeMEHHO X y100HO B3SITh UMEHHO MPOU3BOAUTEIHHOCTb.

3anayva. /IBe Opuraasl, COCTOSIIME U3 pabOYNX OJIMHAKOBOM KBATH(HUKAIIUN, OJAHOBPEMEHHO
HayvaIM CTPOMTH JBa OJMHAKOBBIX JJoMa. B mepBoii Opurazae 6bu10 3 pabounx, a BO BTOpoil — 9 pabounx.
Yepes 4 qus nocne Havyaga pabOThHI B IEpBYIO OpUrajay nepemnuin 7 pabounx U3 BTOpoi Opurabl, B
pe3yibTaTe yero ooa gJoMa ObUTH MTOCTPOEHBI OJHOBpeMeHHO. CKOIBKO AHEH moTpedoBasiocs Opuraaam,
YTOOBI 3aKOHYUTH PaOOTy B HOBOM cocTaBe?

Pemenue.

[TycTh NpOU3BOAUTENBHOCTD KaX/I0T0 U3 pabounx paBHa //x 7oMa B JIeHb, U IIYCTh B HOBOM
coctaBe Opurajbl JocTpauBaiid Joma Yy nHen. Toraa 3a nepoie 4 qHs paboThl Opuragamu B 3 U 9 denoBek
ObUI0 TOCTPOEHO 3 *4/x n 9*4/x yacteil 1OMOB, a 3a cienyrouye Y aHeit Opuragamu B 10 yenosek u 2
yeJioBeKa ObUTH MOCTpOeHBI ocTaBinuecs 10*y/X u 2*y/X wactu nomoB. [TockonbKy B pe3ysibTaTe ObLTH
LIEJINKOM TTOCTPOEHBI JBa J0Ma, UMEEM:

3.4 10y
' =1. 12+ 10y = x, 12+ 10y = 36+ 2y, y=3,

> &>

4. 36+2y = x x=36+2y x=42.

Tem caMbIM, B HOBOM cocTaBe Opuraasl paboTanu 3 qHs.

OTBerT: 3.

3anaga. [IBoe pabounx, paboTas BMECTe, MOT'YT BBIMIOJTHHUTH paboTy 3a 12 gHeil. 3a CKOIbKO JHEH,
paboTasi OTJCIIEHO, BBITIOJHUT 3Ty pa0dOTy MEePBBIA pabovHii, €CIIM OH 3a JIBa JHS BBITOJHSICT TAKYIO JKe
9acTb paboThl, KaKyl0 BTOPOH — 3a TpH IHs?

Pemenne. O603HauuM Vi 1 Vo — 00BEMBI pabOT, KOTOPHIE BBHIMTOJIHAIOT 32 JIEHb NEPBHIN U BTOPOH
pabounii, COOTBETCTBEHHO, MOJIHBIH 00BEM paboT mpuMeM 3a 1. Toraa mo ycmoBuro 3amaun 12(vy + vp)=1
u 2v; = 3V,. PemmmM noiydeHHyo CHCTEMY:

/ )
2 1
]2(U|+—lv|> =1, 200 = 1. M= —.
20 =31, 2 V= -1
V2 = }U] = 3

12(v; +v2) =1,

V= —.



Tem cambIM nepBbIi pabouMii 3a I€HB BBIOIHACT OJHY ABALATYIO BCEH paboThI, 3HAYMUT, paboTas
OTZIETTLHO, OH CIIpaBUTCs ¢ Hel 3a 20 nHel (a BTropoi pabounii — 3a 30 qHeit).
OTtgert: 20.

C[)opMa NMpeacTaBJdCHUdA pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH, BRIYMCIICHUS, PUCYHKH U TpadUKH.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJISACT IMOJYYUTh NPABUIBHBIC PE3YIbTAaThl M BBIBOJBI; B XOJIE
MPOBEJICHUS padOTHI OBUTH JAOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE
IIpakTHyeckoe 3anATHE N7
«Pelienue panuoHAJbLHbIX HEPABEHCTB)»

Heanb pa6orei: Llenb paboThl: MOBTOPEHUE paHee H3YUYECHHOTO Mmarepuaia, 3aKpeIUICHuE
TEOPETUYCCKHUX 3HAHMI, IPUMECHEHUE TEOPETHUECKUX 3HAHUH K PEIICHHUIO TPAKTUYCCKHX 3a/1a4.

BeinosiHenune padorTsl crnocodcTBYeT GOPMHPOBAHHIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poeCCUOHAIbHOW NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIONUCKA, aHAJIM3a U MHTEpPIpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTUH [T BBIMOJIHEHHS 3a/1a4 MTPO(eCCHOHATBHON AEATENbHOCTH

[1K 2.2. ®opmupoBaTh Oyxranrepckyro (pUHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:
Pemre panuoHanpHbIE HEPABEHCTBA, XapaKTEPU3YIOMIME YKOHOMHUYECKHE MOJCIH, IS aHaIu3a
JIOXOJ0B M pacX0JI0B OpraHU3alNH:

1) 5x—7x_l+ 2x-5 1

2 5 10
2) [5-2x<3,

3) 5x—2-3x*>0

Ilopsinok BbINOJTHEHHS PA0OTHI:

[Tpu pemreHuU HEPaBEHCTB MCIOJB3YIOTCS CISAYIONIUE MPaBUiIa peoOpa3oBaHUsl  HEPaBEHCTB B
PaBHOCUIIBLHBIE:

a) KaKoW- JTMOO YWJICH HepaBEHCTBA MOYKHO MEPEHECTH U3 OJTHOM €ro

4aCTu B JOpYryro C MPOTUBOIIOJIOKHBIM 3HAKOM, OCTAaBHB IIPpU 3TOM 663 NU3MCHCHHUS 3HAK



HEPaBEHCTBA;

6)o0e YacTu HepaBeHCTBAa MOXKHO YMHOXHTbh WJIH Pa3lieiIUTh Ha OJHO TO € IOJOKUTEIbHOE
YHCJIO, OCTABUB MIPHU 3TOM 0€3 U3MEHEHHUs 3HaK HEPaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOXKHO YMHOXWTh WM Pa3f€iUTh Ha OJHO U TO k€ OTPULATEIbHOE
YKCJI0, U3MEHUB TP 3TOM 3HAK HEPABEHCTBA HA MPOTUBOIOJIOKHBII

[Ipu peleHuu cucteM HEPaBEHCTB HYXHO DPEHIMTH KaXKJ0€ U3 HUX U BHIOpaTh o0IlIee peleHue.

PemmMm HCPABCHCTBA, KOTOPBLIC XAPAKTCPUIYIOT IKOHOMUUYCCKHUEC MOJICIIN, AJId aHaJIN3a JOXOA0B 1

pacxonoB OpraHu3aluu:
7x-1 2x-5 7
lgx X2, 2X=o

2 5 10

[lepenecem Bce WiICHBI B JICBYIO YacTh M IPUBEACM K O0IEMY 3HAMEHATENI0. OOIIHi 3HAMEHATEIh
10; Tak Kak 3HAMEHATENb HE COJCPXKHUT IMEPEMEHHOW, TO B JaJIbHEHIIEM €ro MOXXHO HE IHCaTh
(omycTUTB).

50x—5(7x—1)+2(2x—5)—7>0
50x-35x+5+4x-10-7>0
19x-12>0

19x>12

Xe| =:+o

2. |5— 2X| <3T0 ecTh

-3<5-2x<3

HCHOJ’ILBy}I CBOMCTBA YHCJIOBBIX HEPaBCHCTB, UMCCM

-3 3

-3-5<5-2x-5<3-5
—-8<-2Xx<-2; nenum Ha (—2) , 3HaK HEPABEHCTBA MEHAETCS

4>x>1 < 1<x<4



Wy MOYKHO 3amicaTh B BUIIE CHCTEMbI HEPABEHCTB
5-2x<3 -2X<3-5 [-2x<-2 x>1
5-2x>-3 |-2x>-3-5 [-2x>-8 Xx<4
1 ssssssssssu ANN
3. 5x—2-3x" >0 - KBagpaTHOE HEPABEHCTBO YMHOKHUM Ha (—1)

3x* —5x+2<0

Haiinem kopHU ypaBHEHUS:

3x?> —5x+2=0
D=25-4.6=1

_E'- —1'X —ﬂ—g
X2 6 X =L4LX 63

I'padukom pynkummu Y = 3x* ~5X+2 spnsercs napaboia (puc.2), BETBU KOTOPOH HampaBJICHBI
2
BBEPX, @ TOUKH MepeceueHus mapabosnsl u ocu OX X, =1 X, = 3

N300pa3um reoMeTpuuecKu:

)| 2

PucynOK 02. I'padux dpyHKIMMI

Tax KaKk MbI pelaeM HepaBeHCTBO 3X° —5X+2 < 0, To pelreHneM HepaBeHCTBa OYIeT IPOMEKYTOK

2
(unTepBan) X € (g ;1)

9) s Xe (g '1)
TBET: 3’

®opma npeacTraBIeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 33/1aHHUE.



Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €CliM pa0dOTa BBIIOJHEHA B IMOJHOM 00BEME C COOIIOIECHUEM
HEeO0OXOIMMOM TOCIEA0BATEIBLHOCTH JEHCTBUI; B OTBET€ MPAaBUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka "'xopomo' CTaBUTCS, €CIU BBIITOJTHEHBI TPeOOBaHUS K OLEHKE "OTIUYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBINOIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CAENATh MPABUIIbHBIX BBIBOJIOB.

Tema 1.2 ®yHkuuu v rpagpukn
IIpakTHyeckoe 3anaTHe Ne§

«HUccnenoanne pynkuuii. CBOMCTBA JIHHEHHON, KBAAPATHYHOMN, KYyCOYHO-JIMHEIHON 1
APOOHO-IMHEeHHOH PyHKIUID)

He.]'lb paﬁoTbI: HAaY4YUTBCA ONPEACIIATE YCTHOCTh HCYCTHOCTD q)YHKIII/II/I, MMPOBOAUTL UCCICAOBAHUC
(bYHKI_[I/II/I Ha MOHOTOHHOCTb, 3KCTPEMYMBI, HYJIU (I)YHKI_[I/II/I U IPOMCIKYTKHU 3HAKOIIOCTOSAHCTBA.

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIN3a W MHTEPIPETANU HHOOPMAIHH |
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 03[1nanupoBaTh U peain30BbIBaTh COOCTBEHHOE NMPO(ECCHOHATIBLHOE U JINYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B MPOGECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 IPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJJIEKTHUBE M KOMaH/IE.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananne:
. X
1. Haiitu obnactb onpeaeneHus GQyHKIUN ) =
X +x
3
2 U - X
. UccnenoBarh QyHKIHIO ) = > Ha YETHOCT.

2(x+5)

3. Uccnenosarsh GyHkimo y =64x -(2x—1) Ha MOHOTOHHOCTH U 3HAKOIIOCTOSHCTBO.

IMopsinok BbINoJIHEHUs PadOTHI:

1) Haiinute obnacth onpesencHus QyHKIIHH.

Jnist HaX 0K IEHHS TIPOMEXYTKOB 3HAKOIIOCTOSTHCTBA HAMIUTE TOYKH MEPECEUeHHsI C OChIO a0CIHcCC,
pemuB ypaBHeHue y=0. Haiinennsle kopHu pacctaBbTe Ha ocu OX B MOpsIKE BO3pacTaHUs M HaWIuTe
3HaK (DYHKIIMH Ha KOKIOM H3 IOJYYCHHBIX HHTEPBAIOB. 3alUIINTE PE3yIIbTaT.

2) Haiigure obnacth onpeneneHus GyHKIHHA. Y OSTUTECh, YTO OHA CHMMETPUYHA.



n "

3amenute aprymeHT ¢yHkumu x Ha "-x". IlogctaBbTe A3TOT apryMeHT B (DYHKIIHOHAIBHOE
BBIP@KCHHUE. 3aTEM YIIPOCTUTE BhIPAKCHHUE.

Taxkum 00pa3om, BbI MOTYYHIIH OJHY U Ty e (YHKIIMIO, 3aIMCaHHYIO 1 aprymeHToB "x" u "-x".
[TocMOTpHUTE Ha JBE TU 3aIKCH.

Ecmu y(-x) = y(X), To 3TO YeTHast QyHKITHSL.

Ecmu y(-x) =- y(X), T0 370 HeueTHas PYHKIHUS.

Ecnu e npo GyHKIMIO HeMb3s cKaszath, 4To Y(-X)=Y(X) wiu Y(-X)=-y(X), TO 10 CBOHCTBY YETHOCTH
3T0 (pyHKIHMs 00MIero Buaa. To ecTh, OHA HE ABJISACTCS HU YETHON, HU HEYETHOM.

3anuImre clielaHHbIe BaMH BBIBO/IbI.

3) Haiiaute oOnacth ompeneneHus GYyHKIUM M HYIW (QYHKIHUH, €CIM OHM ecTh. Mcciemyirte
(GYHKIIHMIO HAa MOHOTOHHOCTD Ha MOJYYCHHBIX HHTEPBaJIax.

Oyukius F(X) HaspIBaeTCs BO3pacTalolieil Ha oTpeske [a,b], eciu s q00BIX ABYX TOYCK X1 U X2
u3 [a,b] cmpaBemmBo HepaBencTBO F(X1) < F(X2) , korma xi1< x.

Oyukius F(X) HaspBaeTcs yobIBaloweii Ha oTpeske [a,b] , ecnu s moOBIX ABYX TOYEK X1 U
x2 w3 [a,b] cnpaBemmuBo HepaBencTBo F(X1) = F(X2), kormaxi < xz.

X
1) Haiitu obnacts onpeaeneHus QyHKIUH ) = 75— U NPOMEXKYTKH 3HAKOTIOCTOTHCTBA.
X" +x

Pemenne.

1. O6nacts ompenenenus Qyskmun:  x° +x = 0,x(x+1) = 0,x, =0,x, # —1.PaccMoTpum TpH
untepBana (—oo—1), (—1;0)u(0;+o0) . Ha mnrepBanax (—oc;—1)u(0;+00) x° +x > 0, a Ha unreppane (-1;0)
x% +x < 0. Homyuaem, uro D(y)= (—o0;—1) L (0;400).

2. Hymneii ¢pyHKIMH HET, T.K. % # 0, ciienoBarensHO rpaduK He mepecekaeT och aberuce.
x“+x

3. Haiinem 3nak ¢yHkumm Ha uHTepBanax (—oo;—1)u(0;+0) . Ha unTepBane (—oc;—1) y <0 , Ha

unreppane (0;4+o0) y>0.
x3

2(x +5)?

Pemenune. OOnacte ompeneneHus. DyHKIMA ompeneneHa I BCEX X KpPOME TeX, KOTOpBIE
o0pallaroT 3HaMeHaTelb B HyNb: X=-5, T0 ecTb D(y)= (—oc;—5) U (—5;+00). T.k. 061acTs onpenenacHus He

CUMMETpPUYHA , TO MO CBOMCTBY YETHOCTH 3TO (YHKIUS obmiero Buaa. To ecTh, OHA HE ABIAETCS HU
YEeTHOM, HU HEUCTHOM.

2) UccnenoBarh QyHKIMIO Y = Ha YETHOCTb.

3) UccnenoBate  QyHKIHIO Y = 6\/7 (2x-1) HA  MOHOTOHHOCTh U  TPOMEXYTKHU
3HAKOIIOCTOSIHCTBA.

Pemenue. O6nacts onpenenenus pyuxuuu: x >0, 1.e. D(y) = [O;+oo).

Hynu ¢pyakmuu: x1=0, x,=0,5.

ITpomesxyTku 3HakonocTossHcTBa: Ha uHTEepBae (0;0,5) y <0, na unrepane (0,5+00) y > 0.

[IpoMexyTKH MOHOTOHHOCTH: JIOTUYHO paccmaTpuBarh uHTepBasl (0,5;+00). C Bo3pacTanuem
aprymenTta ot 0,5 10 + o0 (yHKITUS BO3pacTaerT.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka '"Xopomio' CTaBHUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JOIMYIICHBI



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 TOTYIIEHBI OITUOKH.

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

Tema 1.2. @yHK1MHU, UX CBOIiCTBA, rpaduKH
IIpakTuyeckoe 3ansaTue Ne9
«Yrenue rpadpukoB pyHKuminm»
Heap padoThl: HAYYUTHCS NIPUMEHSATH TEOPETUUECKUX 3HAHUH K PEUICHUIO MPUKIIAIHBIX 3a/1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTaM

OK 02 HMcnonp30BaTh COBpEMEHHBIE CPECTBA MOWCKA, aHAIN3a U UHTEpIpeTalni HHPOPMAUN U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBINOJIHEHUS 3a/1a4 IPOpEeCCUHOHATIBHOM 1€ TeIbHOCTH

OK 03IImannpoBaTh ¥ peaqn30BBIBaTh COOCTBEHHOE MPO(EeCCHOHAIBHOE U JIMYHOCTHOE PAa3BHUTHE,
IPEINPUHUMATENbCKYIO JeSTEIbHOCTh B IPOGECCUOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 IPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX KU3HEHHBIX CHUTYaIHIX

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

[1IK 2.2. ®opmupoBaTh Oyxrajirepckyro (pUHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MaTepuaﬂbnoe odecneyeHue:
I/IH,[[I/IBI/IL[yaJ'IBHLIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTLI JICKITUH.

3ananne:

1. Ha pucyHke )HpHBIMU TOUKaMHU MIOKa3aHa [IEHa HUKENSI HA MOMEHT 3aKpBITUS OUPKEBBIX
TOproB Bo Bce paboune auu ¢ 10 o 26 Hos10pst 2008 rona. I1o ropu3zoHTanu yka3plBarOTCs YUCIIa MECs1a,
10 BEPTUKAJIM — [IeHa TOHHBI HUKeNs B fojutapax CLIA. JIng HariasiHOCTH )KUPHbIE TOUKU Ha PUCYHKE
coeuHEHb! TMHUENH. OnpenennuTe o pUCYHKY, KaKOro YKciia [IeHa HUKeNsl HA MOMEHT 3aKpBITHS TOPTOB
BIIEPBBIE 32 JaHHbIN nepuoA npuHsuia 3HaueHue 10200 gomnapos CIIA 3a TOHHY.
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2. Ha pucyHke >KMpHBIMH TOYKAMH MTOKa3aHa [[eHa 30JI0Ta HA MOMEHT 3aKpPBITHSI OUP>KEBBIX
TOPTOB BO Bce pabouue aHu ¢ 5 o 28 mapta 1996 roga. Ilo ropu3oHTaNIN YKa3BIBAIOTCS YUCIIA MECSIIA,
10 BEPTUKAJIU — LIeHa YHIUU 30i10Ta B foyapax CHIA. [l HarasiAHOCTH JKUPHBIE TOYKU Ha PUCYHKE
coeuHeHb! TuHuer. OnpeenuTe Mo pUCYHKY, KaKOTO YKcia 1IeHa 30J10Ta HA MOMEHT 3aKPbITHS TOPTrOB
BIIEPBBIE 32 JaHHbIN niepuoA npesbicuia 400 10u1apoB 3a YHIUIO.
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3. Ha pucyHke >KMpHBIMU TOYKaMH TIOKa3aHa [IeHa He()TH Ha MOMEHT 3aKpBITHS OUPIKEBBIX
TOProB Bo Bce padboune auu ¢ 4 mo 19 anpens 2002 roaa. [To ropuzoHTa M yKa3pIBalOTCS YMCIIa MECSIIA,
110 BEpTUKaIM — I1ieHa Oappesnsa HegTu B gosuapax CIIIA. Jlns HaryIsJHOCTH KUPHBIE TOUKH HAa PUCYHKE
COeMHEHBI JInHUEH. OnpeaenuTe Mo PUCYHKY, KAaKOT0 YKcia [ieHa He()TH Ha MOMEHT 3aKpPBITHS TOPTOB
BIIEPBbIE 3a JJAHHBIN MEepHO/I cocTaBmiIa 25 OIapoB 3a Oappelb.
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4. Ha pucyHke >KMpHBIMHM TOUYKaMH IMOKa3aH Kypc KUTACKOTO F0aHs, YCTAaHOBJICHHBIN
Llentpobankom PD, Bo Bce paboune auu ¢ 23 ceHTs10ps no 23 oxts16pst 2010 roxa. ITo ropuzonrtanu
YKa3bIBaIOTCA YHCIIa MECsIa, 110 BEPTUKAIM — II€Ha KUTalCKOro 10aHs B pyossix. st HarnsaHoctn
JKUPHBIE TOUKU Ha PUCYHKE COETMHEHBI TMHUEHN. ONpenenuTe o pucyHKy, Kakoro 4ucia Kype
KUTANCKOTO 10aHs BIEpBbIe ObLT paBeH 45,6 pyOss.
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5. Ha pucyHKe >KUpPHBIMH TOYKaMH [TOKa3aH Kypc J0Juiapa, ycTaHOBIeHHbIN [leHTpobankom PD,
BO Bce pabouue nuu B deBpasie 2006 roga. [To ropu3oHTaM yKa3bIBAIOTCS YHCIIa MECSIIa, 10
BEPTUKAJIM — IICHA JioJiIapa B pyOuisix. [Jis HarJIsTHOCTH JKUPHBIE TOYKU Ha PUCYHKE COCTMHCHBI
muHUeH. OnpeneuTe Mo pUCyHKY, KaKoro 4rciia Kypc Jojuiapa BepBbie ObuT paBeH 28,18 pyours.
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HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI

1. BHuMaTenbHO M3y4YHTe TEKCT 33Ja4M U JaHHbIE Ha rpaduke. OnpenenanTe, 4To U3BECTHO BaM U3
YCIIOBUS 33JJa4H.

2. [Ipoananuzupyiite rpadux.
3. [IpousBenure HEOOXOAUMBIE PACUEThI, UCTIONb3YsI JaHHBIE U3 YCIOBUS 3aauu.
4. IIpoBepbTe NPaBUIBLHOCTD BHIMIOJIHEHHS pACUETOB M COOTBETCTBUE OTBETA ITOCTABJIEHHOM 3a/1a4e.

S.IIpencraBpTe pe3ynabTaThl pELICHUS 33/1a4d B BUJI€ OTBETA WM BBIBOJIA.
6. I[IpoBepbTE OTBET HA KOPPEKTHOCTD.

3agaua. Ha pucyHke )UpHBIMU TOUYKaMHU IIOKa3aHa IieHa cepedpa, ycraHoBlIeHHas LleHTpobankoM
P® Bo Bce pabouue 1uu B okTs10pe 2009 roaa. Ilo ropuzoHTanM yKa3plBalOTCs YMCIIa MeCs1a, 110
BEpPTUKAIM — IIeHa cepeOpa B pyOsasix 3a rpaMm. i HarJsHOCTHU )KUPHbIE TOYKU HA PUCYHKE

coeIMHEeHBI JTMHuEeH. OnpeaenuTe Mo puCyHKY, KaKoro yrcia 1eHa cepedpa BriepBble Oblia paBHa POBHO
16 py6sisim 3a rpaMM.
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Pemenue.
W3 rpaduka BuaHO, 4TO 1IeHA cepeOpa BiepBhie Oblia paBHa 16 pyOieit 3a rpamm 29 okTs0ps
(cm. puc.).
OTtgert: 20.

3anaua 1. Ha pucyHKke )XUpHBIMU TOYKaMH [TOKa3aHa [IEHa 0JI0BA HA MOMEHT 3aKPBITUSI OUPIKEBBIX
TOpProB BO Bce padoune aam ¢ 3 o 18 centsops 2007 roxa. [To ropuzoHTaIM yKA3bIBAIOTCS YUCTA
Mecs1a, 110 BEpTUKaJIM — 1IeHa TOHHBI 0J10Ba B fojutapax CHIA. JIns HarisiiHOCTH JKUPHBIE TOUKU Ha
PUCYHKE COeIMHEHBI TuHUEH. OnpenenuTe 1o pucyHKy, Kakoro 4uciia IieHa 0J10Ba Ha MOMEHT 3aKpbITHS
TOProB BIEPBBIE 3a JaHHBIN neprof crana pasHa 14900 nomnapos CILHA 3a ToHHY.
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Pewienue.

3 rpa(bHKa BUIHO, YTO HA MOMCHT 3aKPbITHA TOPIroB LICHA TOHHBI OJIOBA BIICPBLIC 3a }IaHHBIfl
nepuos coctasuaa 14 900 nomnapos 3a TOHHY 7 ceHTSIOps (CM. puc.).

OTBerT: 7.

(I)opMa NMpeaACTaBJICHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.

Kpurepun oneHku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM



HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMuCH, BEIYUCIICHUS, PUCYHKHU U TPapUKU.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYWUTh HPABHIbHBIE PE3YyNbTAaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.2. @yHkuum, uxX cBoiicTBa, rpaduku
IIpakTnyeckoe 3ansaTue Nel0
«AHaJau3 rpagukoB QpyHKIUII»

Leas padoTbl: HAyYUTHCS MHTEPIPETUPOBATH M HCIIONB30BaTh IrpaduKy IS aHANM3a JaHHBIX,
IIPUMEHATH TEOPETUUECKUE 3HAHUS K PELICHUIO IPUKIIAIHBIX 3a4a4.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHAJIM3a U UHTEpPIpEeTaluy UHpOpMaluu u
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHU 3a/1a4 IPOGECCUOHATILHON AEATENbHOCTH

OK 03IImannpoBath ¥ peaqn30BBIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE PAa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B PO ECCUOHATIBHOM cepe, UCIOIb30BaTh 3HAHUS 110 IPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYAIHIX

OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

[1IK 2.2. ®opmupoBaTh Oyxranrepckyro (prUHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3ananne:

1. Ha pucyHke moka3aHa IIeHa aKIIMH KOMITAaHWM Ha MOMEHT 3aKpBITHSI OMP)KEBBIX TOPTOB BO BCe pabouue
nau B riepuo ¢ 1 mo 18 centsiOpst 2012 roga. 1o ropuzoHTa M yKa3bIBAlOTCS YMCIa MeCsIa, 0 BEPTUKAIN — [IEHa
aKIUM B pyOisx 3a WTyKy. s HarmsagHOCTH TOYKH COSAMHEHBI IMHUEH.
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HOHBSYSICB PUCYHKOM, IIOCTaBbTE B COOTBETCTBUC KaXIOMY H3 VYKa3aHHBIX IIEPHOJOB BPEMCHU
XapaKTePUCTUKY U3MEHEHHUS IIEHBI aKI[UU B 3TOT NIEPUO/I.

MNEPOJbIl BPEMEHH XAPAKTEPUCTHUKU

A) 1-5 centsops 1) mena akmum He ipeBocxoamaa 1300 py06ueit 3a mTyKy



B) 6-8 cenTsiops 2) LieHa IOCTHUIJIa MaKCHUMyMa 3a BeCh reproj ¢ 1 1o 18 ceHTaops

B) 11-13 cenTs10ps 3) 1eHa akIuK eXETHEBHO pociia

I') 1418 cents6ps 4) nena akuuu He omyckanachk Hike 1300 pyOueit 3a mTyKy

2. Ha pucyHke TOYKaMU MOKa3aHbI €XEeMECSYHbIe 00BhEMBI TPOJAK XOJOAMIBHUKOB B Mara3uHe ObITOBOM
TeXHUKH. [10 TOpH30HTAIHN YKA3bIBAIOTCSI MECSIIBI, 0 BEPTUKAIN — KOJIMYECTBO MPOAAHHBIX XOJIOAMIBLHUKOB. J{7s
HATJSIIHOCTH TOYKHM COeAMHEHBl JuHUEH. Ilomb3ysich pPHCYHKOM, TOCTaBbTE B COOTBETCTBUE KAXKAOMY U3
YKa3aHHBIX TIEPHOJIOB BPEMECHHU XapaKTEPUCTHKY MPOJAX XOJIOIHIHLHUKOB.
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HOJH)?;Y?ICI) PUCYHKOM, IMOCTAaBbBTC B COOTBCTCTBUC KAXKIOMY M3 YKAa3aHHBIX HNCPUOAOB BPECMCHHU
XAaPAKTCPUCTHUKY ITPOAAXK XOJIOAUJIEHUKOB.

INEPUO/IbI BPEMEHU XAPAKTEPUCTHUKU
A) siHBapb — MapT 1) npojiaxxu 3a epBbIii U BTOPOI MeCsIbl IEpHOJia COBIAJAIOT
b) anpens — utoHp 2) exxeMecsIuHbI 00BEM MPOAAXK TOCTUTAET MAKCUMYyMa 33 BECh NEPHOJ
B) utonb—ceHTa0pb 3) 3a 3TOT HeproA exXeMeCSUHbIN 00bEM Ipofax yBenuuuics Ha 300
XOJIOTUITBbHUKOB
I') oxTs16pb — Nexabpb 4) 3a mocnegHUI Mecal neproja Obuto npoaano Menbine 200 X0I0IUIbHUKOB

ITopsinok BbINOJIHEHHS PA0OTHI

1. BHuMaTenbHO M3y4YHuTe TEKCT 33Ja4ui U JaHHbIE Ha rpaduxe. Onpenenure, YTo U3BECTHO BaM U3
YCIIOBUS 3aJa4H.

2. [Ipoananuzupyiite rpaux.

3. IlpousBenuTe HEOOXOAUMBIE PACUETHI, UCIONb3Ys JAHHBIE U3 YCIOBUS 33/1a4H.

4. IIpoBepbTe NPaBUIBLHOCTD BHIMOIHEHHS paCUE€TOB M COOTBETCTBHE OTBETA [TOCTABICHHOM 3a/1ay4e.

5.IlpencraBbre pe3yapTaThl PELICHUS 337a4U B BUIE OTBETA.

6. [IpoBepbTE OTBET HA KOPPEKTHOCTD.

Ha pucyHnke nokasano u3MeHeHHe LeHbl aKI[ii KOMITAaHWU Ha MOMEHT 3aKpbITHsI OMPIKEBBIX TOProB
BO Bce paboune nHuU B iepuoa ¢ 1 o 18 centsiops 2012 roxa. [1o ropuzoHTaN yKa3bIBatOTCS Yncia
MecsII1a, 0 BEPTUKAIM — II€Ha aKIMK B pyOIsix 3a mTyKy. /i HarisiiHOCTH TOUKH COeIMHEHBI JIMHUEH.
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YHCia Mecsla

[Tonb3ysick pUCYHKOM, IOCTABbTE B COOTBETCTBUE KAXJIOMY U3 YKAa3aHHBIX HHTEPBAIOB BPEMEHHU
xapakTepucTuky n3Menenus uensl akuuii. [IEPMOJIbl BPEMEHI

A) 1-5 ceHTsa0ps
B) 6-8 cenTsab6ps
B) 11-13 centsabps
I') 1418 cenTs6ps

XAPAKTEPUCTUKU

1) nena akuuu He peBocxoamia 1300 pyoOneit 3a mTyKy

2) 1eHa JOCTUTIIa MaKCUMYMa 3a BECh TIEPHO/T

3) 1ieHa aKIMi eXeTHEBHO pociia

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

Pemenne.
A) 1-5 cenTs6ps: u3 rpaduka BUAHO, YTO IIeHA akIuii He npeBocxoauaa 1300 pybieii 3a mTyKy,
ClIeI0BaTeIbHO, BapHaHT 1)

b) 6-8 cenTsa0ps: u3 rpaduka BUIHO, YTO IIEHA aKIUI eXeTHEBHO pociia, CIe0BATEIbHO, BApUAHT 3)
B) 11-13 cenTs0ps: u3 rpaduka BUAHO, UTO LI€HA JOCTUTIIA MaKCUMyMa 12 ceHTs0ps, clie0oBaTeNbHO,

BapHaHT 2)

I') 14-18 cenTs0ps4: U3 rpaduka BUAHO, UTO LI€HA aKIKK He onmyckanack Huxke 1300 pyOueii 3a mTyKy,

ClIeJIOBaTeIbHO, BapHAHT 4)
OtBet: 1324

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3aIlMCH, BBIYUCIICHUS, PUCYHKH U TPaQUKH.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTIIMYHO", HO JOMYIIEHbI

2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€

MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.

Ouenka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJHOCTBHIO WM 00BEM

BBIITOJIHEHHOM YacTH pa60TLI HEC MMO3BOJIACT CACIATh IPAaBUJIBHBIX BHIBOJOB.



Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnueckoe 3ansaTue Ne 11
«Pemenue HPpaLHOHAJIbHBIX YPABHEHH I

Heas pa6orsl: O0O0MMNTE, 3aKPENUTh U CUCTEMATH3MPOBATH 3HAHUS YUYAIIUXCS MPHU PEIICHUU
pa3IMYHbIX BUIOB UPPALMOHAIBHBIX YPAaBHEHUH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHAIM3a U MUHTEPIpETalMd HHPOPMALUU U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH AJIs BBITIOJHEHHS 3a/1a4 MPOPECCUOHANIBHOMN JAeITeIbHOCTH

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

[IK 2.2. ®opmupoBaTh Oyxranrepckyro (pruHaHCOBYIO) U HAIOTOBYIO OTYETHOCTh

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:
Pemmre wuppannoHanabHble HEPABEHCTBA, XapaKTEPU3YIOIIME HKOHOMMUYECKHE MOJENH, MAJIs
IIPOrHO3UPOBAHUS OYyAYIIMX IKOHOMUYECKUX [TOKA3aTEIEH:

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

r) Véx+2+V4x—2=4

Ilopsinok BbINOJHEHHS Pa0OTHI

1) lpu BO3BeACHHM YpaBHEHHST B UETHYK CTCNCHb IMOJYyYaeTcs YpaBHEHHE, SBISIOIICECS
CJIIEICTBUEM MCXOAHOTO. II03TOMYy BO3MOXHO MOSABICHHE IMOCTOPOHHHUX PEIICHUNM YpaBHEHHUs, HO
HEBO3MOXKHa moTepsi KopHel. [IpuunHa npuoOpeTeHns KOpHEH COCTOMT B TOM, YTO IPU BO3BEACHUU B
YETHYIO CTENEeHb YUCEJI, PaBHBIX 10 aOCOJMIOTHON BEIWYHMHE, HO pa3HbIX M0 3HAKY, NOJY4aeTcss OJUH U
TOT K€ pPe3ysbTar.

Tak kak MOTYT MOSIBUTHCS MOCTOPOHHHE KOPHH, TO HEOOXOAMMO JeNaTh MPOBEPKY, MOACTABIIS
HalJICHHbIE 3HA4YE€HHS HEW3BECTHOM TOJBKO B II€PBOHAYAIBHOE YpPAaBHEHUE, a HE B KaKUE-TO
IIPOMEKYTOUHBIE.

2) llpn pemeHun HppalMOHAIBHBIX YpaBHEHUN IIOJIE3HO Iepes BO3BEACHHEM 00eux dacTteit
YPaBHEHHUs B HEKOTOPYIO CTENEHb 'YEAWHUTh pajgukai', TO €CTh NPEICTaBUTh YPAaBHEHHE B BHJE

CHay =D .

Torna nocne Bo3BeneHust 00enx yacTel ypaBHEHUS B N-YIO CTENEHb PaJMKall ClIpaBa UCYE3HET.

W A(x) =% B(x) }
paBHOCI/IJ'IBHO KaXX10Uu u3 )IBYX CUCTEM
| A(x) = Bix),

WMA(x)=24B(x) = -

| A(x) 20,

3) YpaBueHue



Alx)y= B(x),
ﬂmﬁ=%mmy:1g; 0“
(x) =

Alxy= Bix)
HOCKOJIBKy II0CJIC BO3BCIACHHUA B I-IGTHyIO CTCIICHb HOquaeM ypaBHeHI/Ie-CJIeI[CTBI/Ie R T,
MBI JOJIDKHBI, peIHI/IB €ro, BBIICHHUTD, anHaz[nemaT JIn HaﬁI[CHHBIe KOpHI/I O6J'IaCTI/I onpez[eneHmI

Alx)y =0 Elxy =0 ). U3 orix

HCXOJHOTO YpPaBHEHHS, TO €CTh BBINOJHACTCS JI1 HEPaBEHCTBO (nm
CHCTEM BBIOMPAIOT JJIs PELICHUS Ty, B KOTOPOI HEpPaBEHCTBO IPOLIE.

4) BosBeznere o0e yacTH ypaBHEHHs B KBaJpaT M IMPOU3BEIETE NPUBEACHUE MOIAOOHBIX WICHOB,
MIEpEHECHTE CllaraeMble U3 OJHOW YacTH PaBEHCTBA B APYryro. Yenunure paaukan. CHOBa BO3BeaHUTE 00€
YacTH ypaBHEHUs B KBajpat. Pemute nomydennoe ypasuenue. Caenaiite mpoBepKy.

Pemmte YpaBHCHU:A, XapaKTCPUIYIOIIUEC S9KOHOMHUYCCKUC MOACIINU, AJId IPOTrHO3UPOBAHUSA 6YIIYHII/IX
SKOHOMUYECKUX MOKa3aTelei:

1) v=3x+3=x-1

A(x) = B(x)
Pemenne. AKKypaTHOG BO3BCICHUC B UCTHYIO CTCIICHb YPABHCHHS BUA COCTOUT
B [IEpEX0/I€ K PABHOCUIIBHON €My CHCTEME
, , | Alx)= B*(x),
MAX) = B(xX) =+ _
| B(x) 20
Blxy =0 .
HepaBeHCTBO e B 3TOU CHUCTEMC BbIPpAXKACT YCJIIOBUC, IIPU KOTOPOM YPABHCHUC MOKHO

BO3BOJUTH B UETHYIO CTENIEHb, OTCEKAET IIOCTOPOHHHUE PEIICHUS M O3BOJIAET 00XOMUTHCS 63 POBEPKH.
Vpasuenne V= 3X+3=X—1 papnocuno cncreme
. f ,
I-3x=(x-1)",

|x-120
2 Y —
Pelwast NepBoe ypaBHEHHe dTOM chcTeMbl, pasHocuibHoe ypashenuto X T X~ 2= 0 pomyuyy
KOpHH 1 =1, %==2

Bropoili kOpeHb HE YIOBIETBOPSET HEPABEHCTBY CHUCTEMbI U, CJIEIOBATEIIBHO, SIBIISIETCSA
IIOCTOPOHHUM KOPHEM HUCXOIAHOTO YPABHEHHS.

Orper: ¥ =1
2)Pemuth ypaBHEHHE

I+-f2x+3=0

'.I‘ = {7 —
Pemenne. MeTo1 yetMHEHHs pajIiKana IPHBONT K ypaBHeHHio V<X +3 =0 —x
DT0 ypaBHEHHE PABHOCHIBHO CHCTEME
’ o a
|2x+3=(6-x)",
6-x=0
. € =11 x
Pemas mepBoe  ypaBHEHHE OTOW  CHCTEMbI, MOJIYYHM KOPHH 1 2 , HO
yenosue 0 = X 20 prmonnsercs Tombko i £ =3
Otger. X =3,
Oyt B = Gr_
3) PelnTh ypaBHEHHE =05+ 3 -6 = - 6x- 24 :
Pemienue. 910 ypaBHEHHE PaBHOCUIIBHO CHCTEME




|—9x% + 3x— 6= —Gx— 24,
|—6x—2420

2
o — T =
Pemras IEPBOC YpaBHCHUE 3TOU CHUCTEMBI, PaBHOCHUIIBHOC YPaBHCHUIO r+x+2=0 , HOJIYYHUM

€ =-1_=x =2
KOpHHU "1 u i .

OZHAKO TIPH STHX 3HAYCHUSX X HE BBIIOJIHSCTCS HEpaBeHCTBO — X — 420 4 NOTOMY JaHHOE
ypaBHEHUE HE UMEET KOPHEH.

Ortset. KopHheil Her.

4)PemnTh ypaBHEHHE

NS 4A20-x= 7
Pemenue. BosBenem o6e yacTu ypaBHEHHsI B KBajgpaT M INPOU3BEAEM IPHUBEICHUE IOJT00HBIX

4JICHOB, [IEPEHOC CIIaraeMbIX M3 OJJHOI YaCTH PaBEHCTBA B IPYI'YIO U YMHOKEHUE 00enX vacteil Ha 1/2.
B pe3ynprare nosyuuMm ypaBHEHHE

= Y — 1%
“\"{I"' = \"Ir-":" X 1-, SBJISIONICEC CACACTBHEM ucxoaHoro. CHOBa BO3BeAeM 00€¢ YacTH
ypaBHeHus B kBajapar. [lonyunm ypaBHeHHe
(x+520-x)=144

2 -
KOTOPOE TPUBOAUTCA K BUay ¥ —Lix+4 =0,
D10 ypaBHEHHUE (TAKKE ABJISIOIICECS CIIEACTBUEM MCXOIHOTO) MMEET KOPHH

x, = —l, x, =11 .

O0a KopHS, KaK TTOKa3bIBACT IMPOBEPKA, YIOBJICTBOPSIOT UCXOAHOMY YPABHCHHIO.
OTtBeT:

X, = —I, x, =11

dopma npeacTaBiieHusi pe3yJabTaTa: BHITIOJIHEHHBIC 3a1aHus 1, 2.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEIbHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIIIOJTHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENIATh MPABMIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl
IMpakTnyeckoe 3ansiTue Nel2
«IIpeoOpa3oBaHusl BbIPAKEHH i, COAEPKALUMX CTENEHU U PATUKAIbD)

Heap padorbi: O000LIUTE, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHMS YUAIIUXCsl PELICHUH 3a1aHNi
10 MPeoOpPa30BAHUIO BBIPAKEHHH, COJIEPKAILINX CTETIEHU U PaIUKaIIbI.

Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:



OK 01 Bri6upats crocoObl pemeHus 3a1a4 npoecCHOHATBHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

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

[IK 2.2. ®opmupoBath Oyxrantepckyto ((GMHAHCOBYIO) U HAJIOTOBYIO OTYETHOCTD

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKL[I/Ifl.

3ananme:

Jlnst  co3maHus  OKOHOMHMYECKOM MOJIETH IMPOTHO3MPOBAHMSI HKOHOMHYECKHX ITOKa3aTeseH
HEOOXOIMMO:

1) mpoBecTH yIpoIleHHE CTEIEHEH ¢ paliOHAIbLHBIM TOKa3aTeIeM:

3c%d® —cd

a) T(—)Z-
16x°y " 4xy
at+a’

V)
2vb

\/%):(a—b)+—\/a+\/6;

. ava +bvb
2) BBIIOJIHUTH AeUCTBUS: ( —

Ja+b

IMopsiiok BbINIOJIHEHHS PA0OTHI

1. a) BoiHecuTe 3HaK MHHYC M3 Mpou3BelAeHHS. Bocmonb3yldTech CBOWCTBOM CTENEHU C
OTpHULATENbHBIM IIOKa3aTeaeM. YIOTpeOUTE CBOMCTBO BOCIPOM3BEACHUS BO BTOpPYIO cTeneHb. Jlis
OKOHYATENIbHOTO YIPOILIEHUSI 3TOr0 IpHUMepa BOCIOJB3YHTECh MPAaBUIOM YMHOXeHUs apobei. B
MOCIIEIHEM IIare BOCIOIb3YHTECh JICIEHUEM CTETIeHE! ¢ OJJUHAKOBBIM [TOKa3aTeeM.

0) B aToMm cityyae HaJi0 MPUMEHHUT CBOMCTBO CTETMEHEHN C OTPUIIATENLHBIM MTOKa3aTeneM. UToObt
pasrpy3uTh MOJYYCHHYIO Ipo0b, HA/I0 TpeoOpa3oBatTh 3Ty IpoOk B aeneHue. [IpuBectu qpobds Kk obiemy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodel ¢ oOmuM 3HaMmeHateneM. IlocnenHum marom cienartb
COKpallleHHE.

2. Omnpenenure NOpAAOK JAeWcTBUA. BbIpakeHue B MepBoi CKOOKe MpUBEAUTE K 0O0ILEeMy
3HAMEHATENI0, B YHUCIHTENE CAeNaiiTe TPYNMUPOBKY M BHIHECHTE OOIIMIA MHOXHUTENIb 32 CKOOKY.
BrinonauTe neneHue, cokparute Ha oOmui MHOXHUTENb. [locnenHee neiicTBue — cCioXeHue ApoOeit ¢
OJIMHAKOBBIMH 3HamMeHatesiMu. [IpuBeauTe mogo00HbBIE CllaraeMble.

((xﬁ)—S(x2)4)y6 X7y527
xzys - X10y10217 -

Bnauane Hamo IMPOBECTU PACKPLITUC CK06OK, AJI 3TOTO BOCIIOJIB3YEMCA CBOMCTBOM CTEIICHEIA.

1) YrupocTuTh BbIpaKeHHUE:

((-3)6) ..(42) . 6-3
_X Xy 70 50,717 _ 12 3 -3 5,-10_
= ; x Ty =x" )XYy =
X
BOCHOHB3yeMC5I CBOMCTBOM CTEIEHEHN C OTpULATCIILHBIM IIOKAa3aTCIJICM.
o1
X2 x50
3 1
Oser: 27 ~—55
X x°y’z

2) YIpocTuTh BEIpaKEHNE



Jx+1 . 1

xNx+x+4x x?2_\/x

Pemenne. Beeem o603nauenue a =+/x , tormax = (Vx)2 =a?, xJx=aa=d°.
a+l 1

A +a*+a a'-a

dopMyia U3 yCcIoBUs 3a/1a4u MOCIIE 3aMEHbI Oy/IeT BBIMISACTh TAK:

3amMeTHm, 4To a4-a=a(a3-13) =a(a-1)(a2+a+]) :

Tor a+l 1 a+l a(a-Y(a’ +a+1) _ I
o a3+a2+a.a4—a_a(a2+a+1)' 1 =(a+Da-l)=a"-1.
Bepnemcs k 3amene: a?-1=x-1.
Ortser: x-1.

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

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIITOJIHEHA HE IMOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckoe 3ansaTue Ne 13
«PewieHne nMoka3areJIbHbIX YpaBHEHHID)

He.m; paﬁoTLI: O606H_[I/ITL, 3aKpCIUTh U CUCTEMATU3UPOBATHL 3HAHUA YyYHaAIIUXCAd 10 METOAaM
PEIICHUA MMOKA3aTCIbHBIX ypaBHCHI/II\/’I

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upath crocoObl perieHus 3a1a4 npoecCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHAIM3a U WHTepHpeTanuu HHGopMauu u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCHOHANIBHOMN AeATeIbHOCTU

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

[IK 2.2. ®opmupoBaTh Oyxranrepckyto (prHaHCOBYIO) U HAaJOTOBYIO OTYETHOCTD

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:
Pemnte moka3arenpHbIE ypaBHEHHS, XapaKTEPHU3YIOIIME HDKOHOMUYECKHE MOJEIH, IS
MPOTHO3UPOBAHUS OYAYIINX SKOHOMHUYECKUX MTOKa3aTeIIeH:



a) 3¥*45. 3= 217;

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

©) 4-[116JX—17-[L1JX+4=0-

Iopsinok BbINOJIHEHHSI PAa0OTHI:

a-B) OO6e yacTH ypaBHEHHs IPUBOAMM K OJHOMY OCHOBaHMIO: g™ =g®™

, e (a>0,a#1)
3ateM ucnonb3yeM cremyroniee cBoiicteo: ( a'® =a®™) < (f(X) = D(X)).
¢) Perraem kBajgpaTHOE ypaBHEHHE OTHOCUTEIBLHO TIepeMenHoit (1/4)".

PemuTe ypaBHEHHE, KOTOPOE XapaKTEPM3YET SKOHOMHYECKYH MOJIENb, Ui TIPOTHO3MPOBAHMS
o 2_
Gy aylmx sKoHOMMuecKuX nokasareneii: 01X 9°../01=0,001.
Pemenue: [Ipeo6pasyem ypasHenue K suay: a' ¥ =a®™.

2
01%-05.010° 013 5 01* " —05+05_013 o 01 2 _ 0413 3aTem pelaem ypaBHEHHE:

x2:33x1:—ﬁ,x2:\/§

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepun onenkmn:

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

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YacTU TaKOB, YTO IO3BOJISIET IOJyYUTh IPAaBUIIBHBIE PE3YJIbTaThl U BBIBOJBI;, B XOZE
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CJIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
I[IpakTuyeckoe 3ansitue Ne 14
«Pemenue nokazareJbHbIX HEPABEHCTBY

Heapr paGorbi: O000IINTH, 3aKpEeNUTh U CUCTEMATHU3HPOBATh 3HAHUS YydallUXci MO METoJaM
pEILIEeHNs T0KA3aTeIbHbIX HEPABEHCTB

BbinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:

OK 01 Boi6upats criocods! penieHus 3agad npohecCHOHATBHOMN 1eATEeNbHOCTH MPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAJIM3a U UHTEpHpeTanui nHGopMauud 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(peCCHOHATIBHOM 1€ TeIbHOCTH

OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

1K 2.2. ®opmupoBath OyXraaTepckyio ((pUHaAHCOBYIO) H HAJIOTOBYIO OTUYETHOCTD



MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
Pemnre mokaszaTenbHbIE HEPABEHCTBA, XapaKTEPHU3YIONIME YKOHOMHYECKHE MOJEIH, JJIA aHalnu3a
JIOXOJI0B M pacX0JI0B OpraHU3alNH:

a) 1045>_-01;

B) §x2—5,5< Es;
9 ~1125

HOpﬂIlOK BBINNOJIHECHUSA paGOTbI:
066 YaCcTH HCPABCHCTBA IIPUBCAUTC K O,Z[HOMy OCHOBAQHHUIO. af(x) > a HpI/I PCUICHUU OAHHOI'O
O<a<l1 a>1

FO)< D) F(X) = D)

D(x)

HEpaBEHCTBA MMeeT MecTo npeobpazopanue: a'™ = a®™

Pemmre mnokasaTtenpHOE HEPABEHCTBO, KOTOPOE XapaKTEpU3yeT AKOHOMUYECKYIO MOJIENb, JUIS
aHaJlM3a JJOXOJI0B U PacX00B OpraHU3alluu:

Pewmre Hepasercto: 5% -2X =013,

Pemenne: IlpeoGpazyeM HepaBeHCTBO K Buay: a ' >=a®®. Jlna nesoif yacTu HepaBeHCTBA

HCIIONB3YeM CBOMCTBO cremeHeit: a™*b*=(a*b)® , mma mnpaBoit uyacTu cBOMCTBO cTemeHeill c
OTpHIATENLHBIM MTOKA3aTeNeM, TIOTydaeM:
5-2) 10" =10 ~10° = x>~ 3.

dopma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Henmouera.

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3. KopHu, crenenn jorapupmsbl
IIpakTnyeckas padora NelS
«IIpumMeHeHHe MOKA3aTeIbHOH (PYHKIMH B PELICHHH JKOHOMHYECKHUX 321a4»

Heap padorbi: O600INUTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS IPH PEHICHUU 3a1ad C
SKOHOMHYECKUM COJEPKAHUEM



BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA MIOMCKA, aHAIM3a M MHTEPHpPETaluu UHHOPMAIHA U
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHUS 3a/1a4 IPO(PECCUOHATIBHOMN 1eATEIbHOCTH.

OK 04 D¢ dexTrnBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

I1K 2.2. ®opmupoBath Oyxrantepckyo ((GHHAHCOBYIO) U HAJOTOBYIO OTYETHOCTh

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganme:

3anpava 1. OnpenenuTs OyAyIIyr0 CTOMMOCTh KalluTaja, €Clid IepBOHAYaJIbHAsI €70 CTOUMOCTD
200 000 py®., cpok uaBectupoBanus 10 yer, mporeaTHas ctaBka 10% ro1oBbIX.

3agaua 2. Onpeaenuts OyayIIyl0 CTOUMOCTh MaminHbl B 2034r ¢ yuerom uHbusiumu, eciu B 2024r
ee croumoctsb 2000 000 py06., nasus 8% roIoBbIX.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:

S =Pl+i)
1. 3amonHUM TaOJIMITy, TOCUNTAB 3HAYCHHS CYMMBI 11O hopmyIie

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

2. Iloctpouts rpaduk GyHKINH.
3. Crenarth BBIBOI.

3amaua 1. OnpenenuTs OyAyIIyl0 CTOUMOCTh KaluTala, €ClId MepBOHAYaIbHAS €T0 CTOMMOCTD
100 000 py®., cpok uaBectupoBanus 10 jer, npoueHTHas ctaBka 12% roJoBbIX.

S =pP(l+i)
1. 3anonHuM TabIuIly, TOCUNTAB 3HAYCHHS CYMMBI IO popmyIie

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. Iloctpoum rpaduk GyHKIUH.



350000
300000 o~
”’,/4ﬂ058&82)8
g 250000 —’,,a<f7aozs7;7
g __—"747596,3176
E 200000 /1.1Ub8,l4 )7
2 _—"197382,2685
§ 150000 176234,1683
157351,936
& 100000 125440
112000
50000
0
1 2 3 4 5 6 7 8 9 10
lop

3. BmiBoa: Oyaymas ctoumocTs Kanurtaia coctaBuT 310584,8 pyGuneit uepes 10 ner npu
MPOILICHTHOU cTaBke 12% romoBbIX.

3amaga 2. OnpeaenuTs OyAyIIyI0 CTOMMOCTh MaliHbI B 2034T ¢ yuetoM uHbIsUM, ecnu B 2024r
ee croumocthb 1000 000 py6., unduanus 9% rogoBeIx.

§ = P(1+i)'
1.3aHOHHHTLTa6HHHy,HOCHHTaBSHaquHHCYMMBIHO(bOpMyHe

n 1 2 3 4 5 6 7 8 9 10

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

2. Iloctpouts rpaduk GyHKIUH.

2500000
/
/Zs‘ 57363,675
2000000 ——7171893,279
- _—~T1992562,642
2 _—1828039,121
3 1500000 1677100111
s _—1538623,955
2 ____—_—-—"’7;111581x;1
) — 1295029
S 1000000 118810d0
s 1090000
-
o
500000
0
1 2 3 4 5 6 7 8 9 10
lfop

3. BeBoj: ¢ yaerom nHbsAMN 9% TOIOBBIX, OyIyIas CTOMMOCTh MamuHbl B 2034 roy Oymet
coctaBiATh 2 367 000 pyoneil.

®opma nmpeacTaBJieHHs] pe3yJIbTaTa: BHINOJIHCHHOE 3a/1aHHE



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 '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTINYHO", HO JOIYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTuyeckoe 3ansitue Ne 16

«HaxoxkaeHue 3HaYeHU JJorapudmMa no nNpou3BoILHOMY ocHoBaHuUIO. [lepexoxn or oaqHOrO
OCHOBAHUA K Apyromy. Beruuciaenue u cpaBuenue jgorapugmos. JlorapupmupoBanue u
NMOTEHUMPOBAHHE BbIPAKEHH D)

Heas padorbl: HayunTbcs HaxOAWTh 3HAYCHUS JIOTAPH(PMHUUYECKUX BBIPAKEHHUH, MPUMEHSS
orpesieNieHue U CBOMCTBA Jorapudmos. JlorapudmupoBaTh 1 MOTSHIIMPOBATH BHIPAKEHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upate crioco0bl penieHus 3agad npoecCUOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U pPaOOTaTh B KOJUICKTUBE U KOMaH/Ie

MaTepI/laﬂbHOE odecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbBIC MAaTCpUaJibl, KOHCIICKTLI JICKITUH.

3aganue:

1) Haiimute 3HaueHHs BBIPAXKCHUIL:
a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
c) logs logs V375

2)HaiiguTe 3HauU€HUs BBIPAKEHUIA:

a) 5I0952 + 36Iog6 \/E;
b) 2I0925 + 81'099\/1_9;
C) 271—Iog36_ 4—Iog 40,125.

IMopsinok BbINOJHEHHUS PadoOT
1) Hcnonp3yiiTe COOTBETCTBYIOIINE CBOMCTBA JOrapu(MOB U ONpeieieH e Jorapudma.
2) Vcnosp3yiiTe OCHOBHOE JIOrapru(pMUIECKOE TOXKIECTBO U CBOWCTBA JIOrapu(MOB.

1) Beraucnure: log, ,;0.64+l0g, ;10-
Pemenwue: IogO,25 0,64+ Iog07510 =



0
Hcnonssyem GopMyily mepexoaa K HOBOMy ocHoBanuio 109, a = Ig—c , TIOJTYYUM
0g

b
_ log,50,64

log,s 0,25
Jajiee UCIoJIb3yeM CBOMCTBA Jlorapr(dma cTerneHu u oraprudma mpou3BeICHUS

=log 45 /0,64 +log , 510 = log ;5 (0,8-10) = log , s 8 = 3.
OtBer: -3.

+ log 0510 = % log 05 0,64+ log 0510 =

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakT4eckoe 3ansaTue Ne 17
«Pewenue Jorapu(pMuYeCKuX ypaBHeHHU I

Heas padorbl: OOCOOIUTH, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYaIIMXCS MO METOAaM
pelieHus JorapuMUIECKuX ypaBHEHUN

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bribupath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(OpMAIUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOM A€ATeIbHOCTU

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

[1K 2.2. ®opmupoBaTh Oyxranrepckyto (prUHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTD

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTBI JIEKIIUH.

3ananue:

Pemmre norapu()MUYECKHE YpPABHEHHUS, XApPAKTEPU3YIOIIHE DKOHOMHYECKUE MOJIEIM, IS
IPOrHO3MPOBAHUS OYIyIIMX SKOHOMHYECKHUX IOKa3aTesen:

1) log,(x+2)=3

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

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

Hcnonb3ys cBoiicTBa orapu(MoB 00U 4acTH ypaBHEHUS MPUBOJUM K OJTHOMY OCHOBAaHUIO



log 5 f(X) = log 4 9(x), a> 1. [ToTenuupyem obe yactu ypaBHeHwus, monydaeMm f(X) = g(X). Pemraem
MOoJy4eHHOe ypaBHeHHe. T.K. OTCHIMPOBAHHE YPABHEHUS MOXKET MPUBECTH K MOSBJICHHUIO MOCTOPOHHUX
KOPHEI, TO JieflaeM IPOBEPKY. 3aIUChIBAEM OTBET.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
3amnucaThb 3aIaHUC B TETpaJlb U PCUIUTh.

Pemmire norapudmuyeckoe ypaBHEHHE, KOTOPOE XapaKTEpU3yeT SKOHOMHUYECKYIO MOIENb, IS
IIPOrHO3UPOBAHUS OYAYIIMX SKOHOMUYECKUX ITOKa3aTese:

Iog75m =(x—4)-log, 5.

Pemenue.
CornacHo cBoiicTBam Jorapu(Mu4eckoil pyHKIUH:
log,5"** =log,5 " &5 =5"" & Jx+2=x-4=x+2=x>-8x+16;

[IpuBomuM ypaBHEHUE K CTaHIAPTHOMY BHIY x*-9x+14=0. Pemaem KBaJIpaTHOE ypaBHEHUE U
morydaeM KopHH x1=2, xp=/. [I[poBepka Mmoka3pIBaeT, 4T0 X1=2 SBJSICTCSI IOCTOPOHHUM KOPHEM.
OtBet: 7

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEA0BATENIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBHIMOJHEHBI BCE
3alHCU U BBIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET IOJYYUTh IMpPaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJ€
MpOBeIeHUs paObOTHI ObUTH TOMYIEHbI OLIHOKH.

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

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTuyeckoe 3ansitue Ne 18

«Pemenue JiorapupMmuuecKuX ypaBHeHU U HEPaBEHCTB)

Heapr paGorbi: O000IINTH, 3aKpEeNUTh U CUCTEMATHU3HPOBATh 3HAHUS YydallUXci MO METoJaM
peleHus JorapupMHUUECKUX YPaBHEHUI U HEPABEHCTB

Brinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHNIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAJIM3a U UHTEpHpeTanuy nHGopMaud u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

MarepuajnbHoe o0ecnieyeHue:



I/IH,Z[I/IBI/I,Z[ya.HBHBIC 3alaHuA, CIIPABOYHBIC MAaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananuga:
Pemnre norapudmudeckoe ypaBHEHHE W HEPaBEHCTBO, XapaKTEPH3YIOUIUE ASKOHOMUYECKHE
MOJIEJIH, JUIsl aHAJIU3a J0X0JI0B U PacX0I0B OpraHU3allU:

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

8
ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1)PaGoTaeM 10 aaropuTMy: HCIIONB3Ys OIpejaesieHne Jjorapudma o00e YacTh HepaBeHCTBA
NPUBOAMM K OJHOMY OCHOBaHHIO, T. €. mojiydaeM HepaBeHcTBO Buua 10g , f(X) < log 4 g(X). Eciu
ocHoBaHue siorapupma a=x-3>1, to HepaBenctBo l0g 5 f(X) < log a g(X) paBHOCHIBHO NHOOOH U3

f(x)<gKx)
CUCTCM: f(x) >0 HUJIu {f(x) _<g(x)
"] g >0 g(x) >0’

Eciu 0< x-3<1, to HepaBenctBo l0g 5 f(X) < 109 a g(X) paBHOCHIBHO JF000# M3 CHCTEM:
f(x) = g(x)
f>o0 o {f(x)>g(x)

. PeIHaeM HO.HyLIeHHyIO CI/ICTeMy 3alIucCeiBacM OTBCT.
gx) >0 flx) >0 i

2)B neBoii yacTu HepaBEHCTBa JellaéM MpeoOpa30BaHUs, HCIIONB3YysS CBOWCTBA JorapudmMos-

JorapudM CTETEHH U JIOTapr(pM 4acTHOTO:
log a*=k.log_a, c>0, c¢#1, a>0,

logﬁ[gjzlogﬁcx—logﬁb, c»0, c#l, a=0 b=0

IMTonyuaem HepaBencTBO Bupa log , f(X) < g(x), > 1, koTopoe 3ameHsieM Ha PaBHOCHUIIBHYIO
fl) =g
f(x)>0

CHUCTCMY.
y g(x) >0

. Pemaem MOJIYYCHHYIO CUCTEMY, 3aIllMCbIBACM OTBCT.

3anucaTh 3a/laHiE B TETPaJb U PEIIUTb.
Pemmre norapudmMuyeckoe HEpaBEHCTBO, XapaKTEPU3YIOIIEe HKOHOMHUYECKYIO MOJENb, s
aHaJIM3a JI0XOJI0B U PACXOJ0B OPraHU3aLNH:

1) Pemuth HEPaBEHCTBO
logzx(x2 +2x + 2)£ 2.

Pemenne. HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CUCTEM
X 2w+ 22457 X0+ ox +2<4x%,
x2+2x+2>0, HIH x2+2x+2>0,
0<2x<1 2x >,



(35— 2x—2<0, 357 —2x-220,
1 HIH 1
0<x <= x>—;
| 2 2
3[;;—“‘5] [x—l_‘ﬁ]so, 3[x—1+‘ﬁ] [x—l_‘ﬁ]zo,
3 3 3 3
HIIH
1 1
D<Lx<— x>,
2 2

IIpuMeHHM METOJ UHTEPBAJIOB

xe(-4;-3)J(8 +=)

OTtBeT:
dopma npeacTaBiieHus pe3yJbTaTa: BBHIIIOJHECHHOE 33/IaHHUE

Kpurepun oneHku:
Ounenka "oTau4HoO'" cTaBUTCS, eciu paboTa BBINOJIHEHA B TIOJHOM OO0BEME

¢ CcOOIIOIeHUEM

H606XOI[I/IMOI71 IIOCJIICOBATCIbHOCTH HCﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBbIIIOJIHCHBI BCC
3allMCHU 1 BBIYHMCJIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI

2-3 Henouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM

BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM

BBIITOJIHEHHOM YacTH pa6OTBI HC IMO3BOJIACT CACJIATh ITPABUJIbHBIX BBIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTuyeckoe 3ansitue Ne 19

«IIpumeHeHue JorapupmoB B IKOHOMHUKE)

Heap padorbi: O600INTH, 3aKpEeNUTh U CUCTEMATU3MPOBATh 3HAHUS IPU PEIICHUU 3a1ad C

9KOHOMHYCCKUM COACPIKAHUCM

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoeCCHOHAIbHONW NeSTENIbHOCTH MPUMEHUTEIBHO K

Pa3JINIHBIM KOHTCKCTAM.

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAJIM3a U UHTEpHpeTanuy nHGopManud u

OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
1K 2.2. ®opmupoBath OyxXranTepckyro ((UHaHCOBYIO) M HAIOTOBYIO OTUYETHOCTD

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:

I/IH(I)OpMaI_[I/IOHHLIC TCXHOJOTHH JJIA BBIIIOJHCHUSA 3aJa4 HpO(I)CCCHOHaHLHOﬁ ACATCIIbHOCTH.

1.ITycts Brmaguuk mosjoxui B 6ank 10 000 py06. mox craBky 18% rogoBeix. Uepes CKOJIBKO JIEeT

€ro BKJIaJl cTaHeT Oombiie B 3,6 paza?

2. TpexmpoIieHTHBIN BKJIaa B cOepOaHK, paBHBIN a pyOJIsiM, yepe3 N JIeT CTAaHOBUTCS PAaBHBIM a

TPEXIIPOLIEHTHBII BKJIal CTAHOBUTCA paBHBIM a X (1,03)". Uepes CKOJIBKO JIET BKJIAJ] yTPOUTCS?



Iopsiaok BbINOIHEHUS PA0OTHI:
1. U3yunTh TEOPETHUECKYIO YaCTh MPAKTHIECKON pabOTHI
2. Pemntsb 3a1aun

dopmyna cioXHBIX TIpotieHToB: N=a-(1+0,0Ip)* , rne
a - IEpBOHAYAJIbHAs BEIMUYMHA BKJIA/a,
N - CPOK BKJIA/A,
N - BelMuMHA BKJIa/a Yepes n JIeT,
P - 4KCIIO IPOLEHTOB.
3anaua 1. Brinaguuk nonoxxun B 6ank 30000 py6. mox craBky B 8% romoBbixX. Uepe3 CKOIBKO JeT
€ro BKJIAJl BbIpACTET B 5 paz?
Pemenue.
B namem cnyyae 1eHbry Ha BKJIaJie OyAyT HaKaIruIMBaThes MO cleAyroeil popmyne

$=30000(1+ )"
100
Ham HeoOxoaumo HaliTh 3HaUYeHue n pu kotopoM S Oyner paBao 150000

150000= 30000(1+ )",
100

T.C pCHINUTHL YPABHCHUC

8
5=(1+—)"
100
Pemmts KOTOpOE HAM MMOMOXKET OIpeesieHue Jorapudma. Bocronp30BaBIIMCE UM MBI TTOJTYYUM
n=log,,5.
Janee nepeiineM k ocHoBaHuUIO 10
lg 5
n=1log,,5= 9>
© lg(18)
Teneps Bocnosib3yemcst Tabmuiield JorapuMoB UITH KaTbKYISITOPOM
0,699
—— =27
0,255
Takum 06pa3om, BKJIaga Bo3pacTeT B 5 pa3 yepe3 7,3 JerT.
Ortser: 2,7
3amaua 2. B 6ank monoxwuiu 10 000 py6 nox craBky 12% romoBeix. Uepes CKOIBKO JIET €0 BRI
yIABOUTCS?
Pemenue.

B namem cinydae qeHbrM Ha BKJajie Oy1yT HaKarIuBaThCs 0 ciexyouei Gpopmyne
$=10000(1+ 22y
100
Ham HeoOxoauMo HailTH 3HaYeHHUE n TIpu KOoTopoM S OyaeT pasHo 36000
20000= 10000(1+ 2.y",
100
T.€. PELIUTh YpaBHEHUE

12
2=(1+ 5",
100
Pemmuts KOTOPOC HaM ITOMOKCT OIIPCACICHUC J'IOI“apI/I(l)Ma. Bocmonan30BaBIImcy, UM MBI MoJIy4Ynum

n=log,,,2.

Hanee nepeiieMm k ocHoBaHMio 10



n=1log,,,2 :Ig_2.
' lg(1,12)
Teneps Bocnionb3yemcst Tabnuiei gorapudmMoB WK KaabKyJIITOpOM
0,301 _73
0,041
Takum 006pa3om, yIBOCHUE BKJIala TPOU30MIET uepe3 7,3 JieT.
OtBeT: 7,3
3anaya 3. JIByXnpoIueHTHbIH BKJIaa cOepOaHKa, paBHbIN a pyOsisiM, yepe3 N JIeT CTAaHOBUTCSI paBHBIM
a(1,02)", a TpexHpoLEeHTHHI BKIan cTaHOBUTCS paBHBEIM a(l,03)". Uepe3 CKONBKO JIeT Kaxablil HX
BKJIQJIOB y/IBOUTCS?
Pemenue.
1) Jlns nepBoro BKiIaja

2a=a(1,02)",
OTKYy/1a
2= (1,02)",
n=Iogl,022.

Brruncinm Ha KaJIbKyIsITOpPE
|091’022z35, 002788
2) s BTOpOrO BKJIazaa
n:|0911032.
Brruncinm Ha KaJIbKyIsITOpPE
|Ogl,032523,449772.
OTBeT: 10 NepBOMY BKJIay IPUMEPHO Yepe3 35 e, a mo BTopomy — yepe3 23,5 roaa.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepuu onenkmn:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM 00BEME ¢ COOIOJIEHUEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMPAaBUJIbHBIE PE3yJibTaThl M BBIBOJBI, B XOE
MpOBeACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIMOJHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU
IIpakTuyeckoe 3ansitue Ne 20

«PaguaHHBIH MeTOJ U3MEPEHHS YIVIOB BPALleHUs U CBSA3b C rpagycHoi mepoil. Haxoxxaenune
3HAYEHUH TPUTOHOMETPUYECKHX PYyHKIMID)

Heas padorbi: HayuuThcst mepexoauTh OT pajMaHHONW Mephl YIJIOB K TIPaJyCHOM M 0OpaTHO.
HayuuTcs HaxoAuTh 3HaYEHUS] TPUTOHOMETPUUECKUX (DYHKIUH 10 ONpeAeTIeHUIO.



Brinosinenue padoTsl cnocod6cTBYeT GOPMUPOBAHNIO:

OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHoHaTbHON AeSTETPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTLI HCKHHﬁ.

3ananme:
1. Breipa3ute B paaraHax BEJIWYMHY yTJia, 3aJIaHHOTO B rpajycax
a) 150° 0) 450° B) 40°
2. BeIpa3ure B rpajycax BeJIMUYMHY YIJia, 3aJJaHHOTO B pajuaHax
T 4T

a) E 6) 41 B) ?

3. Ucnons3ys ompeseneHus TPUroOHOMETprUdeckuX (YHKIUHN, HAaAUTe 3HAKU ITUX (DPYHKUMUN A7
YIJIOB:

a)-210°  6) =

Ilopsinok BbINOJIHEHHS PA0OTHI

1. Paguannas W rpagycHas Mephl CBSA3aHBI 3aBHCHMMOCTBIO 180° = 7 paduan. IlodTOMy 1°= —

180°’
T
3HAYUT « ° = T80 a padua.

o o 180°
2. UtoOnI BBIPA3UTh YI'OJ B I'palyCHOU MEPE BOCIIOJIB3YUTCCh COOTHOMICHUCM 1pao = -

3. HauepruTe eMHUYHYIO OKPYXKHOCTD, OTJIOXKHUTE 33JaHHBIA YTOJI, IOMHS, YTO MOJIOKHTEIbHBIM
CUMTAETCS YroJl, OTKJIAJABIBACMBbIi IPOTUB YACOBOM CTPEJIKH, a OTPHUIIATSIILHBIM — 10 YaCOBOW CTPEJIKE.

—CuHyCcOM yIJila (o Ha3bIBaeTCs OpAMHATA TOYKH EJIMHUYHON OKPY)KHOCTH, TOJYYECHHOU NpHU
MOBOPOTE HAYAJIBHOTO paJnyca Ha YToJI .

—Kocunycom yria o HasbiBaeTcs abcuucca TOYKH €AMHUYHON OKPY)KHOCTH, TOJYYEHHOW MpPH
MMOBOPOTE HAYAJIBHOI'O pajnyca Ha yroJI .

—TaHreHcoM yriia o Ha3bIBACTCS OTHOIICHHE OPIMHATHI TOYKU CIAMHUYHON OKPYKHOCTH K €€
adcucce.

—KoTtanrencoMm yrna o Ha3bIBaeTCsl OTHOILEHHE aOCIMCChl TOYKHM €IUHUYHON OKPYKHOCTH K €€
OpJvHATE.

1. BeIpasure B paguaHax BeIMIHHY yIJIa, 33JJaHHOTO B Tpagycax
a) 120° 6)225° B)10°

a) 120°=-——-120°=2% 6)225°=——-225°=2% B)10°=——-10°=—,
180° 3 180° 4 180° 18
2. BslIpasure B rpagycax BeIU4MHY yTJja, 33JJaHHOTO B paJraHax
3m 2m 5t
a)3_”=@.3_”=1080 6)2_"=@.2_”=400 B)S_"=@5_"=1500
5 b 5 9 m 9 6 )

3. Mcnonb3ys omnpeneneHus TPUrOHOMETPUUYECKUX (DYHKIMHM, HalauTe 3HAKK ATUX (QDYHKIMHA IS
YIJIOB:
a)-120°  6) =
[TocTporM €IMHHYHYIO OKPYKHOCTh M OTJIO)KMM JIaHHBIE YIJIbl. YTOJd—120° OTKJIAJBIBa€M IO
yacoBol crpenke. Touka, cooTBeTcTBYIOMIast yriay —120° nexxurt B |1 yeTBepTH, 3HaUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE



Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0OXOIMMOM MOCEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CIENaTh MPABUIBHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTuyeckoe 3ansaTue Ne 21

«IIpeodpa3oBaHue TPUTOHOMETPHYECKUX BbIpakeHUii. OCHOBHbIE TPUTOHOMETPHUYECKHE
TOXKIECTBA»

Heﬂb paﬁoTbI: Hay‘II/ITLCH HaXxOoIuTb 3HAYCHHUA TPHUIOHOMCECTPUYCCKHX Q)YHKHHIZ, HCIIOJIb3Y:
OCHOBHBIC TPUTOHOMETPUUCCKUEC TOXKICCTBA.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco6bl pemieHus 3aad npoheCCHOHAIBHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananmue:
Haiigute 3HaueHus: TpUTOHOMETPUYECKUX (DYHKITUH, €CTTH H3BECTHO:

. 5 T
1) sinx=—, - <«x< 1
137 2 X
T
2) cos = —o T <x< >

8 m
3)tg x= —y X<

Ilopsinok BbINOJHEHHS Pa0OTHI

1. 3anummuTe, 4TO JaHO B 3a/1aHUH.

2. 3anmummte (GOPMYITBI OCHOBHBIX TPHUTOHOMETPHUECKUX TOXIECTB, COJEpIKaIlUe JTaHHYIO
(GYHKIIHIO U Ty, KOTOPYIO HEOOX0IMMO HAlTH.

3. Beipaszute HemsBecTHyIO (yHKIHIO. Ecam HEoOXOAMMO W3BIEYh KBAJPATHBIA KOpPEHB, TO
OIIpeJIeNINTE 3HAK UCKOMOH (DYHKIIUH, UCIIOJIb3YS 3aJaHHYIO YETBEPTh.

4. BoluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (PYHKIIHM.

HaiinuTe 3HaueHUsI TPUTOHOMETPUYECKUX (PYHKUUH, €CIIU U3BECTHO:

1) cos o= 0,8, = <oc< 27



2) sin <= 0,6,% << T
3)tg o= —2, 2 <<

3T o .
a) Mano: cos «= 0,8, > <x< 2m. Haittu: sin «, tg &, ctg «
Pemenue:
1)3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO
cos? « +sin® «x=1

Beipaszum u3 Hero uCkomyroo GyHKIHIO Sin X= +V1 — cos? «

Tak xak cunyc B |V yeTBepTH MMEET OTpHIATEIBHOE 3HAaYeHUe, TO Sin x= —/1 — 0,64 = —/0,36

—0,6.
2) 3anmuiueM OCHOBHOE TPUIOHOMETPHUYECKOE TOKIAECTBO
Sin X
tg x= cos &
[ToxcraBUM M3BECTHBIC 3HAYCHUS U HalIeM HEM3BECTHYIO ()YHKITHIO
—-0,6 6 3
tg X= ——= ——=—>=—0,75

0,8 8 4
3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO

tg «<-ctga =1
Beipa3um u3 Hero HCkoMyro (QyHKLUIO ctg <= tgioc
4 1

0) Mano: sin «= O,6,§ <xX<L 1T
Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anwuiieM 0CHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO
cos? o +sin? «=1
Beipaszum u3 Hero uCKomyro GyHKIHO oS X= +V1 — sin? o«
Tak kak kocunyc Bo |l uerBepTu oTpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg <=
g cos X
[ToxacTaBuM M3BECTHBIC 3HAYCHUS U HANEM HEM3BECTHYIO (PYHKITHIO

0,6 6 3

t o(:—:——:——=—0’75
9= 208" "8 1
3) 3anuiemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
tg «<-ctga =1

1
Beipa3um 13 Hero HCKoMyro (QyHKLUIO ctg <= o=

t 4 11
==——= —] —
9 3 3

3T
B) JlaHo: tg x= —g g X<
Haiitu: cos &, sin &, ctg «

Pemenue:
1) 3anumem 0CHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO
tg «<-ctga =1
Beipaszum u3 Hero uckomyro QpyHkIuo ctg <= tg% ctg X= —1%

2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
1

1+tg? x= -



1
Bbipazum 13 Hero HCKOMy0 (QpyHKIUIO c0S X= *+ —
g“xX

Tax xak kocunyc Bo |l yerBepTu orpunareneH, To cos X= —

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO
cos? x +sin® «x=1
Beipazum u3 Hero HCKOMyr0 QyHKIUIO Sin = +V1 — cos? «
Tak kak cunyc Bo || yeTBepTH NOTOKUTENBHEIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

CDopMa NMpeacTraBjJaCeHusd pedyjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHHEM
HEOOXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NMPaBUIbHBIE PE3YNbTAaThl U BHIBOJABI; B XO7E
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckoe 3ansaTue Ne 22

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpa:KeHN . POpMYJIbI C10:KeHNs, YIBOCHUS.
®opMy.Jibl IPUBeEIEHUD)

Henabr padorbl: HayunTbes mnpeoOpa3oBbIBaTE TPUTOHOMETPUUYECKUE BBIPAKEHUSI, HCIIONb3YA
TPUTOHOMETPHUYECKUE (POPMYIIBI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCUOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

c0512°c0548°—-sin12°sin48°
cosS4‘§sin36°+cos36°-si21154° 3 3
T T
2.I[aHOCOSOC:—E; COSﬁ:—E; T[<0C<7; T[<ﬁ<7.

Hatigure sin(x —f).

1.Beruncnure



sin(«x—pB)cosB+cos(a—B)sinf
cos(a—pB)cosB—sin(a—B)sinf

3.JlokaKuTe TOXKACCTBO: =tga

IMopsiiok BbINOJIHEHHUSI PA0OTHI

1) 3anummTe 3amaHMe W ONpPEACIHMTE, KAaKMMH (OpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCA.

2) Ipumenute 3T HOPMYIIBL.

3) YopocTtuTe MOJyYMBIIEECS BbIpaKEHHE. BbIYMCINTE, €COM 3TO HEOOXOAMMO, 3HAUYCHHE
BBIPAKEHUS.

Xoa pelieHus:
c0S71%c0526°+5sin71%sin26°

sin20°c0s25°+c0s20°sin25°

1.Berunciure

Pemenue:
co0s71°+cos26°+ sin71°- sin26°

sin20° - cos25° + c0s20° - sin25°
Jluis perieHus: HaM He0OXO0IMMO UCTIONB30BaTh (POPMYJIbI CIIOKCHUS:
cos(a + ) = cosa * cosf + sina - sinf
sin(a + B) = sina - cosf + cosa - sinf
cos71°-c0s26° + sin71° - sin26°  cos(71°—26°)  cos45°
sin20°- c0s25° + c0s20°- sin25°  sin(20°+ 25°)  sin45°
2. JlaHo sin <= 18—7; cosf = %; g <x<m 0<pB< g Haiigure sin(x +p).

= tg45° =

Pemenue.
Jst pelieHus HaM HY)KHO UCII0JIb30BATh bopmyy CITOYKCHUS
sin(a + B) = sina - cosf + cosa - sinf8
Ho HaM Hen3BeCTHbI 3Hauenusi coS X u Sinf.
Haiinem cHavasna 3T 3HaYSHHUsI, HCIIOJIB3YSl OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO:
cos? « +sin? x= 1
Beipazum u3 Hero HCKOoMyto QyHKIHIO oS X= +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tak kak kocunyc Bo Il yeTBepTH oTpHIaTeneH, 10 oS X= — [l —— = — |[——— = ——.
289 289 289 17

25 16 9 3

Tak xak cuHyC B | 4eTBEpTH MONOXKUTENBHBIN, TO Sinf = |1 — E Pl el el

[ToncraBuM HaiiieHHBIE 3HaUEHHS B (GOPMYITy U BRIYHCINM 3Ha4YeHue sin(« + ).
84(15)3 32 45 13

51n(o<+ﬁ)—17 c 7) 58 &

5 85 85 85

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

3.Jlokakxure TOXKAECTBO: =tga

JlokazaTenbCcTBO.
BrimuieM oTenbHO JIEBYIO YacTh TOXKACSCTBA U IIPE0Opa3yeM ee, UCTIOIb3Ys (DOPMYIIbI CIIOKEHUS:

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

cos(a — B) cosp — sin(a — B) sinB  cos(a — B +B) cosa -
tg X=tg <

ToxxaecTBO JOKa3aHO.
BosmoxkeH u apyroit croco0 10Ka3aTenbcTBa:



Sin(x —f) cosp + cos(a — B) sinf
cos(a — B) cosB — sin(a — B) sinff

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

~ (cosa - cosP + sina - sinf)cosfS — (sina - cosf — cosa - sinB)sinf
Packpoem ckoOku u mpuBeeM Mo1I00HBIE CllaraeMbIe
sina - cos?f — cosa - sinf - cosP + cosa - cosf - sinf + sina - sin*f

 cosa - cos?f + sina - sinf - cosf — sina - cosp - sinf + cosa - sin2f8
_ sina - cos?f + sina - sin®f _ sina(cos®f +sin’B)  sina

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

tg x=tg <
®opMa npeacTaBJeHUs pe3yJibTaTa: BbIIOJIHEHHOE 3a/IaHUE

Kpurtepun onenku:

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

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MpOBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABWIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTyeckoe 3ansaTue Ne 23

«IIpeoOdpa3oBaHusi TPMTOHOMETPHYECKUX BbhIpa:keHuil. [IpeodpasoBanue cymmbl
TPUTOHOMeTpUYecKMX (PYHKIUI B IPOU3Be/ieHUe, Peodpa3oBaHye NMPOU3BeIeHHA
TPUTOHOMETPHYECKHUX (PYHKIMH ¢ CyMMY»

Heas paborbl: HayunTbcs mnpeoOpa3oBBIBATE TPUTOHOMETPUYECKHUE BBIPAKEHMSI, HCIONb3YS
TPUTOHOMETPUYECKHE (POPMYIIBI.

IIpakTuyeckas padora popmupyer:

OK 01 Bei6upats crioco0bl pemieHus 3a1ad npodeCCHOHATBHOM NeSTEIbHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTAM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:

o sin78°-sin42°
1. Haiimute 3Ha4YeHNE BBIPAKECHUS: ————————
c0S78°—cos42°

tg(180°—a) cos(180°—a)tg(90°—a)

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

2. YrpocTuTe BhIpakeHHUE:

3. JlokaxxuTe TOXKJIeCTBO: ———————
cos2a+cosé6a



Iopsinok BbINOJHEHUS PA0OThI

4) 3anummre 33JaHUEe W ONpEIeNUTe, KakuMu (HOpMyJIaMH TPUTOHOMETPHUH  HYIKHO
BOCIIOJIb30BaThCA.

5) Ipumenure 3T HOPMYJIBL.

6) YopoctuTe MOJyYMBIINEECS BbIpaKEHHE. BbIYMCINTE, €CaM 3TO HEOOXOAMMO, 3HAYCHHE
BBIPAKEHUS.

sin68°-sin22°
c0568°—c0s22°
HJ‘ISI pe€IICHHuA HaM HYXHO BOCIIOJIB30BaThCA (bOpMyJ'IaMI/I Hp606pa?>OBaHI/I${ CYMMBI B Pa3HOCTH

TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHHE:

1. Haiinure 3HaUYeHHUE BHIPAXKCHUS:

a+pf a—p
cosa + cosP = 2cos o C0s—
a+p a—-p
cosa — cosf = —2sin - sin >
a+ a—
sina + sinfd = 2sin > p - cos 5 p
. , atp . a-p
sina — sinfl = 2cos > - sin 5

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

c0s68° — cos22°  _, . 68 -; 22° sin 68 ; 22°  —25in45° - sin23° sin45°

= —ctg45° = -1

sin(180°+a)-tg(x—180°)-cos(360°—a)
ctg(g—a)-ctg(n+a)-cos(37n—a)
IIpu pemeHun 3TOro 3aJaHus HYXHO MPUMEHHUTH (GOpPMYIbl MpuBeaeHHs. s 3TOro BCHOMHUM
MHEMOHHNYECCKOC ITpaBUJIO:
1) Ha3Banue ¢pyHKIMM HE MEHSIETCS, €CIIM K apryMEHTY o TpubaBisercss —nN Wik 7N,

[ Y
HazBanue (bYHKI_II/II/I MCHACTCH, €CJIU K apTYMCHTY O HpI/I6aBJ'I$IeTC$I - E n uin ETL, N- HEYECTHOC YUCJIIO.

2. YrpocTuTe BhIpakeHHE:

2) CraBuTCA 3HAK UCXOHOM (PYHKIIMU, CUUTAS , YTO O- OCTPBIN yroJl.

Pemenue:
sin(180° + a) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa _ cosa _
- .  (—gi - — cosa —
Ctg(% —a) ctg(mt+a)- 005(377[ - Q) tga-ctga - (=sina) ctga Sina
cosa - sina ]
= ——— = sina
cosa

sina+sin3a+sin5a

3. JIoKaxxuTe TOXKIACCTBO: =tg3a

cosa+cos3a+cos5a
Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThes (opMysiaMu MHpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECCKUX (I)yHKL[I/Iﬁ B ITPOU3BEACHUC.
Pemenne.

sina + sin3a + sinba

= tg3a
cosa + cos3a + cos5a 9
BrimuiieM oTiepHO JEBYIO YaCTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ysl OPMYIIbI:

. at5a a-5a .
sina+sin3a+sinsa __ (sina+sinSa)+sin3a __ 2SIn——co0s——+SIN3a _ sin3a-cos(—2a)+sin3a _
a+5a a-5a -

cosa+cos3a+cossa (cosa+cos5a)+cos3a " 2cos -COS +cos3a cos3a-cos(—2a)+cos3a

2
Bocronb3yemcst 4eTHOCTBIO KocuHyca cos(—a) = cosa



_ sin3a - cos2a +sin3a _ sin3a - (cos2a+1)  sinda

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a+1) cos3a §2¢

tg3a = tg3a
ToxkaecTBO JOKa3aHO.

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MIPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MO3BOJISET CACNIATh MPABHIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHHU I

IIpakTuyeckoe 3ansitue Ne 24

«ITocTpoenue rpag)uKOB TPUTOHOMETPHYECKHX (PYHKIHUI ¢ HCTIOTb30BAHUEM
reoMeTpu4yecKHX nNpeodpa3oBaHuiD»

Heas padorbi: HayuuThcst CTpoUTh TpapUKH TPUTOHOMETPUYECKHX (PYHKUUH € IOMOIIBIO
peoOpa30BaHUi U HUCCIIEA0BATh UX CBOMCTBA

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3aad NpoecCUOHAIbHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIONUCKA, aHAJIM3a U UHTEpPHpEeTaluy UHpOopMaluu u
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JIeSITeIbHOCTh B PO EeCCHOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 TPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIIHIX

OK 04 DddexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI .]'IGKI.II/IfI.

3aganue:
[Toctpouts rpaduk pynkuuu y = 3sin(x — g). 3amucarhb CBOMCTBA 3TOM (DYHKIIMH.

ITopsinok BbINOJHEHHS PadOTHI:

[Ipu nocTpoeHunu rpaduika Hy’KHO BOCIOIb30BaTHCS MPe0Opa30BaHUSIMU TPaPUKOB.

1.y = f(xX) + b — rpapux ¢ynkuumu mnomydaercs u3 rpadpuka ¢yHkuum Yy = f(X) myrem
nmapajuIeIbHOTO TepeHoca 3Toro rpaduka Ha Beauduny Baoib or OY. Ilpu stom, eciu b>0, To rpaduk



¢ynkun f(X) + b pacnonaraercs Boie rpaduka Gpynkuuu f(x), ecau b<0, To HiKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpuk PyHkuu monxydaercs u3 rpaduka GyHkuuu y = f(X) ¢ MOMOIIBIO
napajuieNIbHOTO TepeHoca 3Toro rpaduka Ha BenuuuHy b Bonb ocu OX, npu 3tom, eciau b>0, To ciBUr
BJICBO, a eciii b<<0, TO CABHT BIPABO.

3. y = - f(X) — rpaduk cummerpuuen rpaduky y = f(x) orHocuTensHo ocu OX

4.y = a f(x) — rpadbux ¢yHKIMU Toiydaercsa W3 rpaduka ¢yHkuum y = f(X) ¢ MOMONIBIO
pacTshKeHUs WK cxaTus rpaduka o ocu OY nmponopruoHanbHO KO3QPUIUEHTY a, TpudeM,

ecnu a > 1, To Bce opauHaThl rpaduka af(X) yBelIMunBarOTCS B @ pa3, eciu a < 1, TO yMEHBIIAITCS
B a pa3.

5.y = fla x) — rpaduk ¢(yHkuu monydaercs u3 rpadpuka GyHkiuu y = f(X) ¢ momoripio
pacTsHKeHUS WK CKaTHsl BAOJIb ock OX MpONoOpIUOHANBHO KOAPPHUIMEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecim 0 < a <1, To pactaruBaercs B 1/a pas.

6. y= | f (x) - IS IOCTPOEHHS ATOTO rpaduKa HYKHO MOCTpOoHTh rpaduk ¢pynkuuu y = f(X) u

0T0o0pa3uTh oTHOCUTENIBbHO ocu OX Te yacTH rpaduka, KOTOpble PACHOI0KEHbI HUXKE 3TOH OCH.
ITocne moctpoenus rpaduka NpoBeaAnTe Ucciae 0BaHle HYHKIMH IO 00IIeH cxeme.

[octpouts rpaduk pynkuuu y = 2cos(x + g) 3amucarb CBOWCTBA 3TOW (DyHKIIHH.

CHayvaina noctpouM rpaduk QyHKIHH Y = COSX

Vs T
[lepenecem rpaduk GyHKINK Y = COS X Ha 3 BIEBO. [Tonyunm rpaduk pynkuuu y = cos(x + E)'
Pactsinem rpaduk nomyudusiieiics Gpynkuuu B 2 pasza Baosb ocu Oy.

B\

y:Zcos(x+£]
3

Hccnenyem dyHkimro mo ooueit cxeme:

1. D(y) =R;

2. E(y)=1[-2; 2]

3. y=0,npux=n/6 +zn,n€7Z

4. ®yHkus o01Iero BUaA.

5. Oynkuuss ~ HeMOHOTOHHas, mnpu  Xx€(Q2w/3+2mn;  Sa/3+27n)-dyHKuuss  Bo3pacraer;
npu x € (/3 + 2an;2 ©/3 + 2an) — pyHKIMs yOBIBACT;

6. (-7/3 + 27n; 2) — max; (2z/3 + 2zn; -2) — min;

7. T=2x.

(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUILHO U aKKypaTHO BBIMOJHEHHI BCE
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM



BBITIOTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYWUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHHUsI 1 HEPABEHCTBA
IMpakTnyeckoe 3ansiTue Ne 25
«IIpocTeiinine TPUrOHOMETPHYECKHE YPABHEHUSI H HEPABEHCTBA»

Heanb padoTei: HayunTscst pemars npocTeiinme TpUroHOMEeTpHYECKEe YPaBHEHUS 1 HEPABEHCTBA
Boinosinenune padoTsl cioco0CcTBYeT (OPMUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K

Pa3IUYHBIM KOHTEKCTaM
OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHAJIM3a U MHTEpPIpEeTaluy UHpOopMaluu u

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NHU JJIA BBIIIOJIHCHUSA 3aJa4 HpO(I)CCCHOHaHBHOfI JACATCIIbHOCTH

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:
Permre TpUroHOMETpUYECKUE YPABHEHUS:
1) cos3x =0

2) sin (Zx —%) =-1

3) 3tg (4x + g) =—3

4) ctg (2x+g) = —\/3—5

5) sin4x - cos3x + cos4x - sin3x = %

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJY OHO OTHOCHUTCS W Kakod (opmyoii
HEOOXOMMO BOCIIOIL30BAThCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Pemnre TpuronomeTprueckue ypaBHEHHUS:

1) sin2x =0

DTO ypaBHEHHE OTHOCHUTCS K YACTHBIM CITy4asiM, TIO9TOMY KOPHHU HaxoASTCs 1o hopmyrie

X=mn, neZz
XXXXXXXXXXXX 2x = mn,nez;
T
X = En, nez
Vs
OTtBeT.X = 2™ neZ
Vs
2) cos (Sx + 5) =—-1

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



x=m+2nn, ne€eZ

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

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

3) 2cos3x =-—1
1

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

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

1
3x = farccos(— 5) + 2mn, nez
1
3x = +(m — arccos E) + 2mn, nez
s
3x = +(r — §) + 2mn, nez
21
3x =+ 3 + 271n, nez

x=i?+?n, nez

2T 2T
OtBeT: X = i? + S nez

0 afor-3) =2

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

n V3
6x ——=arctg\ —— |+ nn, neZ
4 3
DyHkIWs y = arctgx HedeTHas, noatomy arctg(—x) = —arctgx.

T
6x — 1 = —arctg 3 + mn, neZ

T T
6x—Z=—g+7m, nez
T T
6x = —gn+z+7m, nez
6x=E+7m, nez
T T
x=7—2+gn, nez
T T
OTtBeT: X = 7 + gn, nez
V3

5) cos6x - cos3x + sinbx - sin3x = >

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

V3
cos(bx — 3x) = >



V3
cos 3x = 7

Teneps ypaBHEHUE SBISIETCS MPOCTEHIIIMM, U €T0 KOPHU HAXOASTCS 110 popMyJIe:
x = tarccosa + 2nn, nez.

3x = iarccosg + 2nn, neZ

3x=i—%+2nn, neZ
=+ 2+ 20 ez
x—_18 E;n, ne
n 21

OTtBeT: X = + 18 + ?n, neZ

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BBHITIOJHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTAaThl U BBIBOJBI; B XOJE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CIENIATh MTPABMIILHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHs] 1 HEPABEHCTBA
IIpakT4eckoe 3ansaTue Ne 26
«Tpuronomerpuyeckne ypaBHeHHs 1 METOAbI MX PEILICHUS»
Henp padorer: HayunThcs pemars TPUTrOHOMETPUYECKHE YPABHEHNUS, CBOIAIIUECS K IIPOCTEUILINM.

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAaIbHOW IeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAJIM3a U MHTEpHpeTaluy nHGopMaud 1
MH(OPMAaIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO(PECCUOHATILHON AeATEIbHOCTH

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3ananue:

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

2) 8sin’x + 6cosx —3 =0

3) 6tg*x +tgx—1=0

4) sin4x + sin3x =0

5) cos?(m—x)+8cos(m+x)+7=0



Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3anumwure ypaBHEHUE U ONPEIACIUTE, KAKUM CIOCOOOM YypaBHEHHE BO3MOXKHO CBECTH K
MPOCTEHIINM YPaBHEHUSIM.

2. Ecniu HEoOXoaMMoO, BBEIUTE HOBYIO NMEPEMEHHYIO U PEIINTE YPABHEHHE OTHOCHTEIBHO 3TOM
nepemeHHoi. Ilocne pemieHust ypaBHEHHMSI ¢ HOBOM NEPEMEHHOM BEpHHUTECh K 3ameHe. JlommkHO
MOJIYYUTHCSL MPOCTEHIIIEE TPUTOHOMETPUUECKOE YpaBHEHHUE, PEIIMB KOTOPOE, MOJYyYUM KOPHU JTAHHOTO
ypaBHeHus. [lomHuTe, 4TO, €ciu ypaBHEHHE COJEPKUT (PYHKIHH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTh UX 00JIaCTh OMPEICIICHHSI.

3. Ecniu ypaBHeHME MOKHO MpPEACTAaBUTh B BUJE IMPOU3BEACHUS HECKOJIBKMX MHOXHTEICH, U
rpaBas 4acTh paBHA HYJIO, TO PA3JI0XKUTE JIEBYIO YAaCTh HAa MHOXKUTEIU M UCIOJIb3YH MPaBUIIO, KOTJA
MPOU3BEACHNE paBHO HYy0.  [IpupaBHSIB KaxAblii MHOXHUTENIb K HYJIIO, MOJYy4YUM HECKOJIBKO
MIPOCTEHIINX YpaBHEHHH, KOTOPhIE HEOOXOIUMO PEIIUTh, YIUTHIBasE 00JaCTh TOMYCTUMBIX 3HAYCHU.

4. 3anumure OTBET.

Pemmre TpuronoMerpuueckrue ypaBHEHU:

1) 2cos?x + cosx =1

Pemenue.

DTO ypaBHEHHME C IOMOILIBIO BBEJICHUS HOBOM MEPEMEHHOM MOXHO IPUBECTH K PEUICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IycTb cosx = t, TOrAa Hallle ypaBHEHUE IIPUMET BU 2t +t=1

[lepeneceM | B JIeBYIO 4acTh U MOJTYYUM IOJIHOE KBaIPATHOE YPABHEHHE

2t2+t—1=0
D=1-4-2-(-1)=9, VD=3

=73

1 — 4 - )

t_—1+3_2_1

27 4 T4 2

BepHeMmcs k ctapoii IEpeMEHHOM:
1
cosx = —1 WIH coSX = -.

HOJ'Iqu/IJ'II/I JaBa HpOCTeﬁHIHX TPUTOHOMCTPUUCCKHUX YPABHCHUA, IEPBOC OTHOCUTCA K YaCTHBIM
clydasiM, a BTOpO€ perraercs mo ooimei hopmyste. Permmm ux.
Dcosx = —1
x =m+ 2nn, neZ
2)cosx = %

1
X = iarccosi + 271n, nez

T
X = i§+27m, nez

OtmBeT: X =W+ 21tn, x = ig + 2nn, neZ
2) 2cos®x + sinx —1 =10
Pemenue.
DTO ypaBHEHHE COJCPKUT PasHOMMEHHBIE (PYHKIIUH, TIO3TOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
He TOJTyYHTCH.
Bocrons3yeMcst OCHOBHBIM TPUTOHOMETPHUUYECKAM TOXIECTBOM M BBIPa3MM OJHY (YHKIIHIO depes
Apyryio:
cos’x + sin*x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx—1=0



2 —2sin’x +sinx—1=0
—2sin’x + sinx +1=0
2sin*x —sinx —1 =10
OTO ypaBHEHHE C IOMOIIBIO BBEICHUS HOBOI IMEPEMEHHONW MOXHO NPHUBECTH K PELICHHUIO
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 = —%.
[lonyunnu nBa NPOCTEWINUMX TPUTOHOMETPUYECKHUX YpPAaBHEHUS, IIEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpOe permraercs 1o oomeit gopmyne. Pemmm 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 BBEJIEHUS HOBOM IEPEMEHHONM MOXHO IPUBECTH K PELICHUIO
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
Pemenue.



Hcnonb3ys ¢popmyisl mpeoOpa3oBaHUsl CyMMBI M pa3HOCTH (PYHKLHUH B MPOU3BENCHHUE, PA3IOKUM

MPaByIO YacTh YPAaBHEHHS HA MHOKUTEIIH:
2x+4x 2xX—4x
2co0S .

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

2co0s3x - cos2x —cos3x =0

cos3x(2cos2x —1) =0

cos3x = Q0 unu 2cos2x —1 =0

HOHY‘H/IJ'H/I aBa HpOCTeﬁHIHX TpI/II‘OHOMeTpI/I‘-ICCKI/IX ypaBHeHI/IS'I, HepBoe OTHOCUTCA K YaCTHBIM
clly4asiM, a BTOpPO€e pelraercs o ooueit hopmyie. Permm ux.

—cos3x =0

1Dcos3x =0 2)2cos2x —1 =0
7T —
3x = E + n, nez 2C052x —11
T T _ =
X=—+=-nnez cos2x 2
6 3 T
2x = i_§ + 2mn, neZ
s
x = ig + mn, nez

OTBeT: X =

oS

Vs V3
+§n, X = ig+nn, nez

5) 2sin?(m — x) +5cos(3?n—x) +2=0
Pemennue.
CHauana Hy)KHO IPUMEHHUTH (HOPMYJIBI IPUBEACHUS:
sin?(m — x) = sin’x
3 )
cos (7 — x> = —sinx
[onyuum ypaHenue: 2sin’x — 5sinx +2 = 0

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

IlycTe sinx = t, Toraa Hamle ypaBHeHHe IpuMeT BU: 2t2 — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
1~ 4 - )
; 5+3 8 )
274 4
BepHeMcs k cTapoli IepeMEHHOM:
sinx = % U sinx = 2.
1)sinx = % X = (—1)”arcsin% + n, nez 2)sinx = 2 YpaBHEHHE HE UMEET pPelIeHu, T.K. 2 > 1

X = (—1)"%+ mn,

Otget: x = (—1)" % + mn,

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

Kpurepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCSA, €clMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJEHHUEM

HCO6XO,[[I/IMOI7I IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJIICHUS.

Ouenka "Xopouo' CTaBUTCs, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI



2-3 Hezouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka "Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIM pabOTa BBHIIOJIHEHA HE IMOTHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 27

«YucaoBass moOCJaeI0BATEJAbHOCTb, CIOCOOBI €€  3aJaHMsl, BbIYHCJIEHHE  YJIEHOB
nociaenosareabHocTu. Ilpeaena nocienoBarenbHocTu. Haxoxnenue npeaesioB pyHKIMW)

eab padoThI:
Hay‘-II/ITI)Cﬂ peaTth 3aga4u, CBA3aHHBIC C YHUCIIOBOM IIOCJIIEAOBATCIBbHOCTBIO. HayIII/ITI)CSI BbBIYUCIIATH

o 0 o
npesensl GyHKIMHA, pacKpbIBaTh HEONIPEIEIEHHOCTH (B) 7 (g)
Boinosinenue padorTsl cnnocod6cTByeT (POPMUPOBAHNIO:
OK 01 Bribupats criocoObl pemeHus 3a1a4 npoheCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

MarepuanbHoe o0ecniedeHue: VHauBuIyalbHbIEe 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKLIMN.

3ananme.
1) PemuTh 3a1a4M Ha YUCIOBYIO TIOCIIEOBATENBHOCTb.
2) Beraucnuth npeaessl GQyHKIui

3aganue 1 3agaHue 2
1. HaliTn BOCEMOM WJIEH MOCJIEI0BATEILHOCTH;
1_ E 3 n . x*—2x—3
2" 3" 4" 1’ 6.lim, 5 Px12
2. Haiitu HOMep uuncna 3 B MOCie0BaTeIbHOCTH:
o - 2n+1 70 21
T p2 MMt 22
3. Beruucnurs:
. 2
lim (3x* — 8x + 5) 8 lim. ., &5t
x=>=2 ' X2 x2—2x
4 lim Vi
. x—2
e 9.lim Vo
. X—00 1_\/2—)(
5 i x*-16 ) x+1-2
lim, s — 10.lim, _,; —

ITopsinok BbINOJHEHHS PadOTHI:

BHUMaTENbHO 03HAKOMBTECH C YCIIOBUEM 33IaHUS.

ITonp3ysich CBOMMU MIKOJIBHBIMU 3HAHUSIMU (B CIIy4yae 3aTpyJHEHMs BOCIIOIb3YWTECh CIIPABOYHBIMU
MaTepHaiaMu), BHIIOJIHUTE 3a1aHUE



3amanne Nel

o 2n—1 )
1. I[CB?ITBII/I YJICH I10CJICA0OBATCIBHOCTHU C, = paBeH ¢

vV n3+3

2:-9-1 17 17 17
Co = = = ; => Co =

" \Jo*r3/ V732 2V183 ? 7 2183
2. Homep umciia 6, SIBISIOIErOCS YWIEHOM IIOCIIEA0BATENBHOCTH a, = n? — 5n  paBeH?

6 =n?—"5n
n>—=5n—-6=0
nl = 6

n, = —1 —[IOCTOPOHHHH KOPEHB T.K. HOMEP HE MOXKET ObITH OTPULATEILHBIM YHCIIOM.
OtBert: N=6.

3amanme Ne2
o 0
Harigure npenessl IpeaBapuTebHO H30aBHBIIKUCH OT HEONPEACICHHOCTH (6)

2_ _
1. timo 5 = (3) =1im 202 i X2 = i 2 = 1im2 = 2;
XZ—9X 0 x—9 X((X—9))( )x—>9 X x—9 9 x—3
. x“+4x—5 _ 9 T x+5)(x—1 T RT T _
2. lim,, 22 = (3) = 1im S22~ lim(x + 5) = lim(1 + 5) = lim(6) = 6

X +x,=—4 x; =—5
X +4x—-5=0 {1 2 =>{1

X1+X2 = _5 xZ =1
3 i vatx—a-x _ (9) — i (\/a+x—\/a—x)(\/m+\/a—x) — i (m)z_(m)z i atx—at+x
M0 T TG TS c(Varivas) a0 x(Vatetvas) | xod x(Vareivaz)
1 1

lim = limi = lim

2x 2 2
lim———— = —_— = i ——— —=—;
x—0 x( a+x+y/ a—x) x—0 Vatx+va—x x—0 Va+0+va—0 x—0 2\/E x—0 \/E \/E
Brruncauts npeaciibl UMCIOIUEC HEOIIPCACICHHOCTD (E)

. X3 2x% 3x 4 31 4
. 0 +2x% +3x+4 © . BT atEt3 . MHtats . 14+0+0+0 . 1 1
4. lim - (=)= lim&EXY—=FE*r — |im—=—_2 X - lim———=lim=-=-:
' X2 43 43x% +2x+1 0o X—00 £+£+2_x+i X—00 4--{-§+i2+i3 x—00 4+0+0+0 X—00 4 4’
3t 3t3t3 x x? x
3 .2 2x3+3x2+ x 24341
. 2x°+3x“+x [°4) . 37,373 . T2 . 24+0+0 2
5. lim———= (—) = lim =*—* = lim =5 = lim = (—).=+oo
X—00 x“+4 (oo} X—00 X_+i X—00 —+—3 x—o0 0+0 0
x3 x X x

(0 B 3HAMeHAaTesIe MPUHUMAEM 332 OECKOHEYHO MAJTYIO BEJINYUHY.)
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJTHEHHOE 33JaHHE.

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €CM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCe
3aMUCH ¥ BBIUYMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJISICT MOJYYUTH MPABUIBHBIE PE3YJbTAThl M BBIBOJBI; B XOJIE
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

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

Tema 3.1. IlpousBoanasi pyHKIMH U ee IPUMEHEHHE

IIpakTyeckoe 3ansaTHe Ne 28



«Haxoxnaenune NMPOU3BO/JIHBIX II0 OIIPEICICHUIO»

Heas padoTbl: 3akpenuTh ONpeAeieHHe Npou3BOoAHONM GyHKIuMH. [IpuMeHsTH TpaBMIa
muddepernmupoBanusi. HayduThcs HAXOAUTH MTPOU3BOIHYIO B 33/IaHHOM TOYKE

Brinosinenue padorsl cnocod6cTByeT GOPMUPOBAHNIO:

OK 01 Beibupats criocoObl penieHus 3aaa4 NpoGpecCHOHATBHON JeATEIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03IInanupoBath U peann30BbIBaTh COOCTBEHHOE MPOGECCHOHANBHOE U JUYHOCTHOE Pa3BUTHE,
MPEPUHUMATETBCKYIO JESTEIILHOCTh B MPOQPECCHOHANBHON chepe, NCIONB30BaTh 3HAHMS IO TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIHIX

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananue:
1. Haiinute y = (0),ecmmy = x> — x
2. Haiimure y = (3),ecny = _3

3. Haiigure y = (5),ecmuy = Vx — 1

IHopsaok BbINOJIHEHUS PA0OTHI:

Brrancnenue nmpou3BoHON QYHKIHH y = f(x) IPOU3BOJUTCS IO OOIIEMY IPABUITY
mudepeHIpoBaHUs:

1) IlpuaaBas apryMeHTy X IpUpaIICHUE Ax U TIOJCTABIIASA B BBIPAKCHHUE QYHKIIUHA BMECTO
apryMeHTa X HapallleHHOE 3HaueHUE x + Ax, HAaXOJUM HapalleHHOe 3HaueHue QYHKINH: y + Ay = f(x + Ax)

2) BelunTas u3 HapalieHHOro 3HaYeHne PYHKIUHU €€ TepBOHAYAIbHOE 3HAUEHUE HAXOAUM
npupanienne QyHKIuu:

Ay = f(x + Ax) — f(x)

3) Jenum npupanieHre QyHKIMKA Ay Ha TPHUPAIlEHHE apryMeHTa Ax,; T.€. COCTaBIIsIEeM OTHOIIICHUE
by _ foe+a)-fe9
Ax Ax

4) HaxoauM mpeJielt 3Toro OTHOIICHHS TIPH Ax — 0, T.e.
Ay f(x + Ax) — f(x)
lim — = lim ——

Ax-0 AX  Ax-0 Ax

DTOT npesen 1 ecTh NPOU3BOHAS OT QYHKIUH y = f(X)

1. Haiitu: y (x), ecnuy = 2x> — 3x
Haxoaum npou3BOAHYIO 110 O0IIEMY [IPABHIIY:
1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y+ Ay — y = 2%% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax
2— X X X—

) %: 4xAx+2(AAx) G ) SPYNHS
4) lim,,,o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenne npou3BOAHON IIPH x = 3.

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

2. Haittu y (4), ecnu y/x
1) y+ Ay = yVx + Ax

2) Ay = Vx + Ax —x

3) by _ Vxdx—vx

Ax Ax



4) lim Ay — lim \/x+Ax—& — lim (\/X+Ax—\/§)(\/x+Ax+\/§) — lim *+Ax—x — lim Ax _
Ax=0 py T X0 x 0 Ax20 Ax(VXHAX+VX) TR0 pyaraxVe) | B0 av(VxaxVy)
. 1 1
limas0 s = vi
Haitnem 3HaueHue Npou3BOAHOMN B TOUKE X = 4, y'(4) = ﬁ ==

CDopMa NMpeacTaBJaCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €Clii paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

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

OueHka "yI10BJIETBOPHUTEIBHO'" CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIM padOTa BBIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 3.1. IlpousBoaHasi PyHKIMHU U ee IPUMEHEHH e
IIpakTnyeckoe 3anaTHe Ne 29

«IIpaBuiaa u popmyanl 1udpepeHINpoBaAHNS, TAOTUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX
pyHKImin»

Heas paborei: HayuuTbcs BBIYMCIATH HPOM3BOJHBIE 3JEMEHTApHBIX (YHKIMHA, NPUMEHssA
Ta0JINYHbIE 3HAYEHUSI IPOU3BOIHBIX AJIEMEHTapHbIX (PyHKIUI U npaBuia quddepeHpoBaHusl.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemeHus 3a1a4 npoecCHOHAIbHON AEATeNIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03IInanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U IMYHOCTHOE PAa3BUTHE,
MpeNNPUHUMATEILCKYIO JeSTEIIbHOCTh B MMPOQeCcCHOHANbHOMN cepe, NCIOIb30BaTh 3HaAHUsI 110 MPaBOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYaIUSIX

1K 2.2. ®opmupoBaTh Oyxrajirepckyto (prHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTb.

MarepuanbHoe ob0ecnieuenue: VHauBHIyalbHbIEe 3aaHUsl, CIIPABOYHBIE MaTEPHaIIbl, KOHCIIEKTHI
JIEKITUH.

3ananue.

JIns OUEHKM 4YyBCTBUTEIBHOCTHM SKOHOMHUYECKHMX TIOKa3zaTreled K U3MEHEHHUSM pa3IuyHbIX
rmapamMeTpoB:

1) waiitu mnpousBoaHble (DYHKUIMH  WCHONB3Yys  MpaBuia  BBIYUCICHUS UM TaOIHIly
MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUH.

2) BBIUMCIHTH MPOU3BOJIHYIO (PYHKIIMH B TOUKE.

3amanue 1 3amanue 2




1) y=7x*-4x3+ | 6) f(t) = 0,5t + 0,6t> + 0,8t +

5x% — 2; 8; f'(1)=?

2) y =5vVx — 2}(—3& + 7) f(x) = ctgx — tgx; f’ G) -7
3—44 8) f(x) =2-5+3-¢5 f'(0)=?
3) y = 3ctgx + 9) f(X)_z -

5lnx — 3%; cosx - (1 +sinx); f’ (g) -?

4 y=0+D@x- [10) =2 -2

1); o

0 Y=g

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonp3ysich KOHCIEKTOM JIEKIIUN U CIPAaBOYHBIMHU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHe.

Jlisi OIEHKM YyBCTBUTEIBHOCTH SKOHOMHYECKMX TIOKa3aTeslied K WM3MEHEHUSM Pa3InYHbIX
napaMeTpoB:

1) Haiitu nmpousBomHble (QYHKIUI WCHONB3yS NpaBWiIa BBIUUCICHUS W TaOIMIly
MPOM3BOIHBIX IEMEHTAPHBIX (QYHKIUIT
Tabnuia mponu3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

(x") =nx"" | (e") =¢" (@*) =a*lna | (cosx)’=—sinx
(sin x)" =cosx 1 '

(In x) 2 (9 =7 0¥ =_ =
¢ =0,c — const; x =1; (CU)' =Cc-U

(uzxv)=u=zVv
(X)) = 1 u-v) =uv+uv

(u) _uv+uv
2 A
1 |\ v

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

3. X



o u=x+1 u'=5
. [ x+1 o, 1-2x-2(x+1) 2x-2x-2
y = :V:ZX, V :2 = 5 = 2 =
2X (2%) 4x

r

ul uv-uv
v v?
4x* 2x*

2) BbIYucauTh MPOU3BOIHYIO (DYHKIIMH B TOUKE.
y=3x>—8x" +9x* -4

y' (-1)=3-(-1)°-8-(-1)*+9(-1)2—4=-3-8+9—4 = —6.
y =5sin XCosX

_-2__ 1

y' (g) = 5((sinx) - cosx + sinx(cosx)") = 5(cos’x — sin’x) = 5(cos2x) = 5(cos2 g) =5cosmt =5 (-1) =
(I)OpMa npeacTraBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIBHBIC PE3YNIbTaThl U BBIBOJBI; 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 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 30
«IIpou3BoaHbBIE CJIOKHBIX QYyHKIMIDY
Iean padoTbl: HaydnuThCst BBIYUCIATH TPOU3BOIHBIE CIIOKHBIX (QYHKIUH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03[1nanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBLHOE U JINYHOCTHOE Pa3BUTHE,
NPEANPUHIMATENbCKYIO JeSITeIbHOCTh B PO ECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH 1€

[1K 2.2. ®opmupoBaTh Oyxranrepckyto (prUHaHCOBYIO) U HAJOTOBYIO OTYETHOCTb.

MarepuanbHoe obecniedeHue: VHauBUIyalbHBIC 3a7aHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIIEKTHI
JIEKIINN.

3aganue.
JInst  OIEHKW YyBCTBUTEIBLHOCTH 5SKOHOMHUYECKHMX TIOKa3aTreled K W3MEHCHHSIM Pa3IMYHbIX



I1apaMeTpoB:

1) Haiitu npousBoaubie  (GYHKIHMHA  HCIONB3YyS  MpaBWiIa  BBIYKCICHHS H  TaOJMIy
MIPOU3BOIHBIX CJIOXKHBIX (DYHKIIUH.
2) BbruuciauTh Ipou3BOIHYIO (YHKIIMH B TOYKE.
SamanmeNel 3amaumneNe2

Dy = (m* +4)°

2)y = m*cos( px* — m). y'(1)=2

3)y =™ +kx)

4)y =ktg(mx®) . yr_1)=2

6)y =ctg(px" —mx). y'(2)=2
8)y =/ mp™ +kx - y(-2)=?

10)y = (™) */x" +mx ;
y'(3)=?

12)y = In( px")
k*cosmx -

5)y =12 mx

7y =In(x* + px™)

9)y = log , (Mx +k)

1Dy = p*sin(kx+m)
y(-3)=

I'me p —uucno OykB B UMEHHU; M —4HCIO OYyKB B GaMWINM;, K — YUCIIO OYKB OTYECTBA.
Ilopsinok BbINOJIHEHHS PadOTHI:

1. BaumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.

2. Tlonb3ysich KOHCMEKTOM JIEKIIUN U CIPAaBOYHBIMHU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHeE.

JIisi OIEHKH YyBCTBUTEIBHOCTH HSKOHOMHYECKMX TIOKa3aTeslied K WM3MEHEHUSM Pa3InIHbIX
apaMeTpoB:
1) Haiitu npou3BoaHbIC (YHKIMHA HCIOJB3Ys MPAaBUIA BBIYUCICHUS U TAOJHUILy MPOHM3BOIHBIX
CIIO’KHBIX (PYHKLUH
«[IpaBusa BBIYHCICHUS ¥ TAOJUIy IPOU3BOTHBIX CIOKHBIX (DYHKIIAN

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

L y = (Bx® —4x)°;

y = ((3x%* — 4x)%) = 5(3x* — 4x)* - (3x* — 4x) =

=5Bx% — 4x)*- (6x — 4) = (30x — 20)(3x2 — 4x)*.
9y =sin(3x—x?)

y (sin(3x — xz))’ = cos(3x — x%) - (3x — x?) = (3 — 2x) - cos(3x — x?).
3 y=6In5x
10-2 1

y'=(101In 2x)" =10(In 2x)’ :10-i-(2x)’ == =_=
2X 2X X



2)BbIaucnuTh NpOU3BOAHYIO (YHKIIUU B TOUKE.
1. y=Gxt+6); y(3)=?

, 1 / 2x X
y =(x2=6) =———-(x*+6) = =
2V + 6 2Vx2+6 Vxr+6

3 3

===
YAV = Tite  Vore i

(I)opMa NMpeacTraBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €Clii paboTa BBHIMOJHEHA B IMOJHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBHIO U 00bEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 31
['eomeTprueckue NpUIOKEHNs POU3BOTHOM.

Henp padorbi: HayuuThcs cOCTaBIATH ypaBHEHHME KacaTelNbHOW K JAHHOM KPUBOM B TOUKe
KacaHMsl; HAXOAUTh YrioBoH K03 (PUIIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

BeinosiHenune padoTsl croco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upate crioco0bl penieHus 3agad npoeCCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTATh B KOJUICKTUBE U KOMaH]Ie

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUAIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:

1. Haiinute yrioBod Ko3(QUIMEHT KacaTeabHOW, MpOBENEHHOW K mapabone y=—x?+xB
TOUKE X, = —2

2. HaiimuTe yroin HaKIIOHEHA K OCH KacaTebHOM, IPOBEIEHHON K KPUBOH y = x> B TOUKeE x, = —2

3. CocraBbTe aBHEHHE KacaTeJIbHOM K KpUBOM y = sin 3x B TOYKE E; 0).
Y 6

Iopsaok BbINOJIHEHUS PA0OTHI:

1. 3nauenne NPOU3ZBOJHOW (QYHKIMH y = f(x) IPU X =X, PABHO YIJIOBOMY KO3(PPHUIUEHTY
KacaTelbHOMU, MPOBEIEHHOW K KPUBOU y = f(x) B €€ Touke ¢ aOCIUCCON x, , T.€. k'=y'(xy) = f'(xo) =
tan «

IJI€ -yTOJl MEXKy KacaTeabHOW K KPUBOW B TOUKE My (xpi 3] M MOJIOKUTEIbHBIM HalIpaBjieHUeM ocu U, .

2. YpaBHeHHeE KacaTellbHO! K KpUBOM ¥ = f{x]) B TOUKE UMEET BUA Y — ¥, = f Lrpl{x — xp).

3. HampaBrienue KpuBOH B K10 TOUYKE ONpEAESETCS HAIpaBICHUE KacaTelbHOW K HE B ATOM



TOYKCEC, H03TOMy JJIA HAXOXIACHUA erIa HaKHOHHOﬁ KpHBOﬁ B IIaHHOI\/JI TOYKEC HAAO BBIYHUCIIUTH yFOJI
MEK]ly KacaTeJIbHOM, MPOBEICHHON B ATOM TOYKE, U OCHIO.

1. Haiitu yron nakioHa k ocu £, KacaTelbHON MPOBEACHHOM K KPUBOW ¥ = finx B TOUKe
T
II} = ;
-HaiizieM MPOU3BOJHYIO (PyHKLUIO ¥ = sinx ¥'= cosx

o o T iy T _ 1
-HAauACM 3HAYCHUC IIPOU3BOJHOU B TOUYKE xp = 7 ¥ (;J = CDS; = Z

-~ ) L
-TAHT'EHC YIJIa HAKJIOHA KACaTEJIbHOM B IAHHOM TOUYKE PABEH k = tg & | OTKyJa ®= &rc tg 26,67

2. [Tox kakuMu yriiamu napadoina ¥ = x° + x nepecekaer och Jy ?
-Haiinem Touku nepecedenus napadossl ¢ OCbi0 &y, PEIIUB CUCTEMY
=x'+4x (—1:0)

{y y =10 ‘i=:’{[n;n]

-ITapabona mepecekaeT och T, B Toukax Al1;0);0(0;0) . Haliném yriuosble Ko>()QUIHMEHTEI
KacaTeIbHBIX K MMapadoJjie B ATHX TOYKAX

y=l+d) =2+ Lk(-D=2-D+1=-1k=2.0+1=1

- BBIYUCIWIN YIIBI X; & %; , oOpa3yeMble KacaTeIbHBIMH B TOUYKaX IMEpeceueHus: mapadoiibl C
ochto O, tg oy =—1, 00, = 135" tg o, = 1, 0, = 45°

3. CocraBbTe ypaBHCHHE KacaTeIbHOM K KPUBOH ¥ = 3x° — x B TOUKe xp = —1

-HaAEM NPOU3BOJIHYIO KPUBOU B TOUKE ¥

y=0Brt—al =t -1y (-l =6(-11-1=-7

-HalJIeM KOOPJWHATY TOYKH KacaHUs:

y(-1) =3(-1) = (-1) = & M(-1;4)

-II0CTaBUM B ()OPMYITY YPaBHEHUS KacaTelbHOM:

y—4=—7r4+1)

y—4==Tx -7

T4+ v+ 3 = 0 — ppasuenue xacamensroti

4, MatepuanbHasi TOUKa JBHKETCS NPAMONHMHEHHO 1o 3akoHy X(t)=6t*—48t+17 (rme X —
paccTossHHE OT TOYKM OTCYeTa B MeTpax, ! — BpeMs B CEKyHIaX, U3MEPEHHOE C Hadaya IBMKEHUS).
Haiigure ee ckopocth (B M/c) B MOMEHT Bpemenu t = 9 c.

Haiiziem 3akon nsmenenus ckopoctu: V() =X'(t) =12t —48

Iput = 9 c umeem: V(9)==12-9-48=60m/c
OrtBer: 60.

(I)opMa NpeaACTABJICHHUSA pPe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCIEAOBAaTEIHPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH paOOTHI HE MO3BOJISET CAENATh MPABIILHBIX BBIBOJIOB.



Tema 3.1. IIpousBoaHasi QyHKIIUU U ee IPUMEHEHUE
IMpakTnyeckoe 3ansitue Ne 32
«HUcenenoBanue PyHKIMA ¢ TOMOIIBIO POU3BOJAHOI U MOCTPOEHHE IPA(PUKOB»

Heanr padorsr:  Hayuutbes uccienoBaTh (QYHKIMH C HOMOLIBIO NPOM3BOJHON M CTPOHUTH HX
rpaduKy.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 mpodecCHoHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03[1nanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHANBHOE U JTMYHOCTHOE Pa3BUTHE,
MIPEAPUHUMATEIBCKYIO JEATEIIEHOCTh B MPOPECCHOHANBHON chepe, NCIOIB30BaTh 3HAHMS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIHIX

OK 04 DddexTnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUICKTUBE M KOMaH/IE

[1K 2.2. ®opmupoBaTh Oyxranrepckyto (prUHaHCOBYIO) U HATOTOBYIO OTYETHOCTb.

MarepuanbHoe o0ecniedeHue: VHauBUIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKLIMN.

3aganue:

HccnenoBarh QyHKIMH, XapaKTEPU3YIOLIME PHIHOYHBIN MIPOLIECC M IOCTPOUTH UX TPAPHKH.
a)y =x%—4x?;

6)f(X) =x* —2x* +2;

Ilopsinok BbINOJHEHHS padOTHI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHMUS.
2. Tloap3ysch KOHCIIEKTOM JICKIIMKA U CIIPABOYHBIMH MaTepHallaMH, BHIITOJIHUTE 33 JaHHeE.

[ToHATHE MPOU3BOJHOM MO3BOJISET MPOBECTH MOAPOOHOE HccienoBaHne QYHKIUN C 1enbio Oonee
TOYHOT'O IOCTPOEHUS UX IparKOB.

PaccMoTpuM anroput™ ucciaeoBaHus QyHKINMI:

1) HaiiTu oOnacTh onpeaeneHus QyHKINY,

2) uccienoBath PYHKIUIO HA YeTHOCTh U HE YETHOCTH;

—  Ecmm mns QyHkiuu BeIMONHSETCS paBeHCTBO f(—x) = flx), To maHHas (YHKIUS SBISETCS
yeTHOH. CletoBaTenbHo, rpaduk GyHKIMM CHMMETpUYEH OTHOCUTENbHO ocH (OV).

—Ecnmu ans GyHKuMu BBIONMHSETCS pPaBEHCTBO f(—x) = —f(x], To naHa ¢QyHKUMSA SBISETCS
HedeTHOH. CriefoBaTeNnbHO rpaduK GYyHKIIMNM CUMMETPUYEH OTHOCUTENbHO Havana koopauHat (0;0)

—Ecmm f(—x) # f{x) u f(—x) # —f(x), To nanHas QyHKOUSA sBiIseTcsS (YHKIHMEH OOIIETo BHAA H
CBOWCTBOM CUMMETPUYHOCTH JJaHHAs (PYHKIMS HE 001a1aeT

3) HalTH UHTEPBAJIbl MOHOTOHHOCTH ()YHKITUH;

— Haiitu npou3BoiHy0 QyHKIUH.

— IIpupoBHATH TPOM3BOJHYIO K HYJIO M PEIIUTh MOJy4€HHOE YpaBHEHUE.

— OtTMeTuTh HalJICHHbIE KOPHU YypaBHEHUS Ha KOOpPAMHATHOM NpsMOM, pa30uB e€ Ha
MIPOMEXKYTKH.

— HaiiTu 3HaK NpoN3BOIHON Ha Ka)KAOM U3 MOJyUYEHHBIX IPOMEKYTKOB.



- | + | - flx)l, IPHXE [—m;xljuﬁxg;mj
T n Y ES! By ) 1, mpeex €03y 2g)

4) HaWTH SKCTpeMyMbI ()yHKIINY;

!.IL T o

min max

Lemin = Ly
I‘I‘i"lIII = IE
5) HaiiTu 3HaUYeHUE QYHKIMHA B KPUTUYCCKUX TOYKAX M B TOYKAX IKCTPEMYMa;
6) HalTH TOYKM MEPECEUYCHUS C OCAMH KOOPAMHAT M, BO3MOXKHO, HEKOTOPBIC IOMOJHHTEIbHBIC
TOYKH, YTOUHSIOIIUE rpaduk GpyHKINH;
7) mocTpouTh rpaduk GUKIUH.
Uccnenyiite (yHKIMIO, XapaKTepU3YIOMIYI0 PBIHOYHBIM Mpomecc W TocTpoiTe e€ rpaduk
y=1+2x"—x*
1) Haiinem o6macts onpenenenus: D(f)=R
2) Onpenenum 4eTHOCTh
f(=Xx) =1+ 2(=x)* = (=x)*=1+2x* = x* = umeem f(-x)=f(x)=
GbyHKIMs 4eTHas U ee rpaduk CHMMETpHUYEH OTHOCHTENBHO ocH (OV).
3) Haiinem npousBoIHyIO
f/(x) = (L+2x* — x*)' = 4x - 4x%;
4x —4x° =0
AX(1-x*)=0=x=0:x==1;

+ , I + -
Ao N0 Ny
max  min  NEx
X (o= | -1 (- 0 1 | (+ o
1:0) (0;1) )
f'(x) + |0 o + ~

f(x) A 2 Sy 1 ya 2 Ny

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH NICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE



3aMUCH U BBIYUCIICHUSI.

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

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

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 33
Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUN ()yHKIIHH.
Lean padoTbi: HayunThcst HAXOAUTh HanOOJIbIIIEE U HAMMEHBIIIEE 3HAYCHUST (PYHKIIMU HA OTPE3KE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath criocoObl pemieHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE NMPO(PECCHOHANBHOE U JINYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHON cdepe, NCIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaLUsAX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTATh B KOJJICKTUBE M KOMaH/IE

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MILHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX POCCHUICKHX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHM3AalMM MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHHUM, NMPUMEHSATh CTaHAAPThI
AHTUKOPPYIIIUOHHOTO MTOBEICHHS

OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKpY’KaloIIel Cpefbl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILHUIIBI OEpeXxIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPaHEHUS U YKPEIUIEHHUS 3/10POBbsI B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

MarepuanbHoe obecnieyenue: VHIuBHayanbHBIE 3aaHUs], TAOJIWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganme:

1. Haiiiute HauMeHbIiee ¥ HauOoJIbIce 3HaueHUsT QYHKIMUA Flx) = x* — 8x% — 9 Ha oTpe3Ke:
e)[-1:1];
&) [0:3].

Iopsaok BbINOJIHEHUS PA0OTHI:

1. Haxomum KpUTHYECKHE TOUYKH (PYHKITUH.

2. IlpoBepsieM, Kakue U3 HaWJIEHHBIX KPUTHUECKUX TOYEK JIEKAT BHYTPH 33JJaHHOTO OTPE3Ka.

3. Haxomum 3HadyeHuss QyHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKHX TOUYKAX, KOTOPHIE
MoNagaroT B 3TOT OTPE3OK.



4. VI3 BceX MOJYyYEHHBIX 3HaUCHUH (PyHKIIMM BbIOMpaeM HaMMEHbIIee U HaubobIIee.

1. Haiiqure HanMeHbIee U HanOobIee 3HadeHUsI QYHKIMHU flx) = —2x® — 3x? + 4 HA IPOMEKYTKE:
ei[—2; —0,58];87 [1:3],

Pewenue.

HaxoauM KpUTHYECKHE TOUKH (QYHKIIHH.

Fllad =(—2¢ = 3 + )l=—? — 6 = —fx(x + 1);

Fllx) =0; —Bx(x+ 1)=0; x = 0u x = —1. MONYYMIM JBE KPUTHUECKUE TOUKH: £ = Dmx = —1,

o ) B mpomemyTre [—2; —0.5] nexxur oaHa n3 KpUTHYECKUX TOUek: X= -1.

Tak Kak Fl-2) =8 f(-1) =3, f(-0,5) = 3.5 10 HalMEHbIIEe 3HAaYEHUE GyHKIHS
Flx) = =2x? — 3x* + 4 nocturaer B TOUke ¥ = —1 1 paBHO 3, a HauOoOJIbIIIEE - B TOYKE ¥ = —2 ¥ paBHO 8..
KpaTko 370 MOXKHO 3aIUcaTh TaK: ming_y,_gg Flx) = F{—1) = 3.maxp_,,_gq flx) =F—2) = 8,

0) Orpesky [1: 3] He npuHamIEKXUT HU OJHA U3 KPUTUYECKHMX TOYEK, OITOMY HAWJEM 3HAUECHUS
GbyHKIMK Ha KOHIIaX oTpe3ka: f{1) = —2:13 - 3.1 +4=-1.[1;3];f(3) = -2.3" - 3.3+ 4 = —77. . Kparko
3TO MOYKHO 3aIIMCATh TaK: miny |,q Fle) = F(3) = =7 maxy, q F)=F(1) = -1,

@®opMma npeacTaBJieHus pe3yJbTaTa: BHIOIHEHHAs paboTa.

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIUMOM TOCTEA0BATEILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTH MpaBUJIbHBIE PE3yJbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee MPUMEHEHH e
IIpakTHyeckoe 3ansaTHe Ne 34

«IKOHOMHUYECKUHN CMBICIT TPOU3BOTHOMN

Heas padorei: HayunTbcs npuMEHATh NMPOM3BOJHYIO IPU PELICHUHM 337a4 HAa 3KOHOMHMUYECKHUI
CMBICJI ITIPOU3BOIHOMN

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupars cocoOsl perieHus 3amad mpodecCHoHanbHON AeITENPHOCTH MPUMEHHUTEIBFHO K
Pa3IMYHBIM KOHTEKCTaM

[1K 2.2. ®opmupoBath Oyxraiarepckyro ((GpUHAHCOBYIO) M HAJIOTOBYIO OTYETHOCTb.

MarepuanbHoe obecneyenue: VHIuMBHayanbHBIC 3a/aHusl, TAOJWIA TTPOU3BOIAHBIX, KOHCIICKTHI
JIEKIINN.

3amanmue:



1. BelYMCauTh TMPOM3BOAUTEIBHOCT TpPyZJa BO BpeMsl INMEPBBIX 4 YacoB pabOThL, eciu 00beM
MPOIYKIIMH Y B TeUCHUE pab0UIero Hs MpeacTaBieH QYHKIUEH y = -3 +10t* +40t — 16, t— BpeMs, 4.

2.KomOuHar x71e00mpoayKTOB HMPOM3BOIUT X TOHH MYKH B JieHb. [1o J0roBOpy OH JOJKEH
©KETHEBHO IIOCTABIATh XJIeOokoMOMHaTYy He MeHee 10 TOHH Myku. IIponM3BOACTBEHHBIE MOIIHOCTH
KoMOMHaTa XJ1e00MPOAYKTOB TAKOBBI, YTO BBITYCK HE MOXKET TpeBbimarh 70 TOHH B eHb. Onpenenure
Opu KakoM o0O0bEME TPOM3BOJCTBA YAEIBbHBIC 3aTpaTbl  IPOU3BOJCTBA OyIyT HaWOOJBIINMU

(HaUMeHbBIINMH), ecli (YHKIHS CyMMApHBIX 3aTpar umeet u:  E (6) = —6° +806° +1000.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. Haiitu npou3BOAHYIO QYHKIUU

2. Haxogum kpuTHdecKre TOUYKU (YHKIIUH.

3. IlpoBepsiem, KaKue U3 HAMIEHHBIX KPUTUYECKUX TOUEK JISKAT BHYTPH 33/1aHHOTO OTpE3Ka.

4. HaxonmuM 3HaveHUs (YHKIMU HA KOHIIAX OTpe3Ka M B TEX KPUTUYECKUX TOYKAX, KOTOPHIC
MOTAJIAl0T B ATOT OTPE30K.

5. U3 Bcex MoMy4eHHBIX 3HAYCHUN (DYHKIIMU BBIOMpPACM HAUMEHBIIICEe U HAUOOJIbIIIEE.

OKOHOMHMYECKMM CMBIC IPOU3BOJHONW COCTOMT B CIIEAYIOIIEM: IIPOM3BOJHAS BBICTYHAET Kak
CKOPOCTh U3MEHEHUSI HEKOTOPOr0 KOHOMHYECKOIO IMpoliecca ¢ TEYCHWEM BPEMEHH WM OTHOCUTEIBHO
APYToro UCCIeAyeMOro GakTopa.

3amaval. BeruucianuTh mpoW3BOAMTEIHLHOCTh TPYZAA BO BpeMs KaKJIOro 4aca paboThl, IPH YCIOBUU,
9TO 00bEM MPOIYKINHU y B TEUCHHE Pad0Yero JHs MpencTaBiieH PyHKIUEH
y = -2t +10t° +50t — 16, t— Bpems, u.

Pemenue.

1) Haiizem npoussoznyto y (t) = -6t2 +20t + 50

2) HaiineM 3HaueHne MPOU3BO/IHON B TEUCHHUE KAXK/IOTO Yaca.
(t) = -6*12+20*1 + 50= 64
(t) = -6*2% +20*2 + 50= 66
(t) = -6*3%+20*3 + 50= 56
(t) = -6*4% +20*4 + 50= 34
(t) = -6*5% +20*5 + 50=0

W3 pe3ynbTaTOB MBI BHUJIUM, YTO IIOCIE BTOPOrO yaca padOThl MPOU3BOJUTENBHOCTH PabOTHI
HAayMHAeT MajaTh. TakoW pe3yibTaT SBISETCS CIEICTBHEM YCTAJOCTH, YXYIIIEHHWEM YCIOBHI B
MIOMEIIEHUU U MHOTO ApPYyrux (pakTOpoB BIIMSAIOLIMX Ha MPOU3BOAUTEIBHOCTH TpyJda. Xouy oOpaTuth
Ballle BHMMaHUE, Ha TO, YTO HEJOCTATOYHO MPOCTO HAWTU pe3ylbTaT, JaBHOE MPaBUIBHO CHENATh
BBIBOJIBI.

3amaua 2. llemeHTHBIN 3aBOJ Npou3BOIUT X TOHH IleMEHTa B JieHb. [0 JOroBopy OH JOJKEH
€XKETHEBHO TIOCTABJIATH CTpOUTENbHOW ¢upme He MeHee 20 ToHH 1eMeHTa. [Ipom3BOJCTBEHHBIE
MOIIIHOCTH 3aBO/Ia TAKOBBI, YTO BBIITYCK HE MOKET MpeBbIIaTh 90 TOHH B JIEHb.

Onpenenuts:

1) mpu kakom 00BEME TPOM3BOACTBA YyAETbHBIC 3aTpaThl  MPOU3BOACTBA OyAyT HAUOOJIBIIMMHU
(HaMMEHBIIUMH);

2) BBITOHO JIU CTPOUTENBHOUN (upMe OBITH €IMHCTBEHHBIM MapTHEPOM 3aBOJIA.

<<<<<

®yHKIMA CyMMapHBIX 3aTpaT uMeeT BuA:  K(x) = —x° +98x” +200x .

Pemenue.

VY nenpHbIe 3aTpaThl COCTABAT K/x=-x>+98x+200

Hama 3aJlaya CBOAMTCS K OTHICKAaHUIO HAOOJIBIIIEro M HAUMEHBIIETO 3HaUeHUs (DYHKIUU
y=-X 2+98x+200. Ha npomexyTke [20; 90]

1) Haiiiem nponsBogHyio: Y = -2x°+98x.

2) Haiinem KpUTHYECKUE TOUKH:
-2x+98=0



X=49 - kpuTHUYECKas TOUKa (QYHKIIHUH.

3) Haiinennas kputudeckas Touka nmpuHaiexkut orpesky [20;90].

4) BorumcisieM 3HaueHUE QYHKIMU HA KOHIIAX MPOMEKYTKAX M B KPUTHIECKOH TOUKE.
f(20)=1760;
f(49)=2601=y,4,5 ;
f(90)=320=y,0u.y, -

Takum oOpa3om, TpH Bbimycke 49 TOHH I[EMCHTA B JICHb Y/CIbHBIC U3ICPKKH MAKCHMAIBHBI, 3TO
KOHOMHYECKH HE BBITOJHO, a MpH Bbimycke 90 TOHH B JCHb MUHHMAJIBHO, CJIEJOBATEIBHO MOXHO
[OCOBETOBaTh  pabOTaTh 3aBOAYy HA TMPEACIbHOW  MOIIHOCTH ¥ HAXOIUTh  BO3MOXHOCTH
YCOBEPILIEHCTBOBATh TEXHOJIOTHIO, TAK KaK Jajibliie OyaeT AeHCTBOBATh 3aKOH YOBIBAIOIICH JTOXOJHOCTH.
U 6e3 peKOHCTPYKIIMHU Helb3s1 OY/IET YBEINYUTD BBIITYCK MIPOTYKIIHH.

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJMYHO' CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPABHIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 3.1. IlpousBoaHast GyHKIMU U ee IPUMEHEHHE
IIpakTuyeckoe 3anaTue Ne 35
«IIpuMeHeHHEe MPOM3BOIHON NMPH PelIeHHH IKOHOMHYECKHX 32124
Heanb padorbl: HayunThcs NpUMEHATh IPOU3BOAHYIO TP PEIIEHUH SKOHOMUYECKUX 3a/1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upatsb criocoOsl penieHus 3aad npopeccuoHaIbHOM 1eATeIbHOCTH IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

1K 2.2. ®opmupoBath OyXraaTepckyro ((MHAHCOBYIO) U HAJOTOBYIO OTUETHOCTb.

MarepuanbHoe obecnedyenue: VHIUBUAyanbHBIC 3a/aHUs, TaOJIHIA MPOU3BOIAHBIX, KOHCIIEKTHI
JIEKITUH.

3aganue:
1. IlycTh dyHKIHMS 3aTpaT IpU MIPOU3BOJICTBE AIATUTOBOTO KOHIIEHTPATa UMEET BU/I;

K(x) = 4x +Vx + 4.
OnpenenuTh NpeebHBIE U3IEPKKU TIPOU3BO/ICTBA TIPH YBEINYEHNH 00bEMA BBITyCKa Ha X, = O
en. mua X, =12en.

2. llpeampustie mnpou3BoaUT X €OMHUIl HEKOTOPOW OJHOPOAHOW MPOAYKIMH B MECSII.
VYCTaHOBJIEHO, 4YTO 3aBUCHUMOCTh (DUHAHCOBBIX HAKOIUICHHS MPEANPHATHS OT O00beMa BBIMyCKa
BeIpakaeTcst hopmymnoii f(X)=-3x>+900x -500. MccirenoBaTh MOTEHIHAT IPEANPUATHS.



Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Haxoaum KpUTHYECKUE TOUKU (DYHKIIHUH.

2. IIpoBepsiem, Kakue U3 HAWJJEHHBIX KPUTUYECKUX TOUEK JISKAT BHYTPHU 33/laHHOTO OTpE3Ka.

3. Haxonum 3HaueHWs (PyHKIMM Ha KOHILIAX OTpPE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. V3 BcexX MOMY4YECHHBIX 3HaUCHUH (QYHKIIMM BEIOMpPaeM HauMeHbIee U HauboJibIiee.

3amaua 1. [TycTs GyHKLMS 3aTpaT IpH IPOU3BOACTBE AATUTOBOIO KOHLIEHTPATa MMEET BUJL:
K(x) =2x ++Vx —1.
OnpenenuTh NpeeNbHbIE U3IEPKKU TIPOU3BOJICTBA TIPH YBEJINYEHNH 00bEMA BBITYCKa HA X, = 2

en. uua X, =10en.

Pemenue.
1) IpenebHbIC U3AECPIKKH 3TO POCT 3aTPaT MPH yBEIMUCHUU 00bEMa MPOU3BOACTBA HA 2 en. 1 Ha 10 e,
2) Ho npenenbHbIe H3ACPKKU 3TO €I U 3HAUCHUE TPOU3BOIHOM (DYHKIIMH B TOUKE.

1
3) K'(x)=2+——
) K'(x) N
1

) K'@Q=25 K(10)=27~217

5) npenenbHbIE U3ACPKKA POU3BOJICTBA COCTABIIIOT 2,5 JIeH.€/1. IPH pocTe 00BEMA MTPOU3BOICTBA HA 2
en. u 2,17 nmpu pocte 00bEMOB Tpou3BoAcTBa Ha 10 ej.

BrirogHo 1 JaHHOMY TIPEANPUSITHIO HapallluBaTh MPOU3BOJICTBO, €CJIM YPOBEHB 3aTpaT HE
U3MEHUTCS?

C pocToM MPOU3BOJICTBA 3aTPAThHI HA KAXKAYIO CIEAYIONIYIO €IUHHITY TPOTYKIIUA YMEHBIIAIOTCS,
CIIeIOBATENbHO, B JAHHOM CJIy4ae YBEIMYUBATH 00BEM MPOU3BOACTBA BHITOIHO.

3anayva 2. [Ipeanpusarue npou3BoUT X €AUHUIL HEKOTOPOH OAHOPOJHON NPOAYKIIUU B MECSL.
VY cTaHoOBIEHO, YTO 3aBUCUMOCTD (?HHaHCOBLIX HAKOTUICHHUS MIPEANIPHUATHS OT 00beMa BhITyCcKa
BeIpaxkaercst popmyinoit f(x)=-2x"+600x -1000. MccnenoBars MOTEHIMAT MPEATIPHSTHSL.

Pemenue. @yHK1UA UcCaeayeTcs ¢ MOMOIIBIO TPOU3BOIHOM.

1) HaiizeM nponsBogHyIO: Y = -6x°+600.

2) Haiiem KpuTHYECKHE TOUYKH:

-6x°+600 =0
X=100 - kpuTHyeckas Touka QyHKIUH.
3)

V
>
/" 100 \
[Tonygaem, uro npu X=1700 pyHKIMS TOCTUTAET MAaKCUMYyMa.
4) f(100)=39000
BriBoa: puHaHCOBBIE HAKOIUIEHUS MIPEANPHUATHS PAacTyT C YBEeJIMUYEeHHEM 00bemMa MPOU3BOICTBA 10

100 equnun, npu X =100 OHU TOCTUTAIOT MaKCUMyMa U 00beM HakorsieHus paBeH 39000 neHexHbIX
eauHull. J{anpHEHIMNA pOCT MPOU3BOACTBA MPUBOIUT K COKPALICHUIO (PMHAHCOBBIX HAKOIUICHUH.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurepum ouenku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM



HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €ClId pabOTa BBIMIOJIHEHA HE IMOJHOCTBIO, 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
BBITNIOJTHEHHON YacTH paOOThI HE MO3BOJISET CAENATh IPABUIIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 36

«WuTerpan u neppoodpa3znas. Haxo:xkaeHnue HeonpenaeJeHHbIX HHTETPAJIOB IPH MOMOIIHA
CBOMCTB HHTETPAJIOB)

Heab: Hayuntbcs HaXOOUTh HEONPEAEICHHBIE MHTETPAJbl METOAOM HENOCPEACTBEHHOIO
VHTETPUPOBAHHUS [IPU ITOMOILY CBOMCTB HHTETPAJIOB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crocoObl pemeHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03IInanupoBarh M peaan30BbIBaTh COOCTBEHHOE NMPO(EeCcCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, NCIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaLUAX

[IK 2.2. ®opmupoBaTh Oyxranrepckyto (prUHAHCOBYIO) U HAaJOTOBYIO OTYETHOCTb.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:
I[J'ISI OIITUMHM3AIINN DOKOHOMHUYCCKUX HOK&?;&TCJ'ICﬁ HCO6XOI[I/IMO BBIYUCIINTH CJ'IG)IYIOHII/IG I/IHTel"paJ'IBIZ

1. _I'Gxg —i.':r:2 + 5) dx
2. Jarzx® — 1) dx

3. Jx¥1 + 5x%0dx

4, I[%+ xisj' dx

5. J{5vat — 78=7Jax

KpaTkue TeopeTnyeckue cBeieHUS:
Csoticmsa HeonpedenenHo20 unmezpaia

1) j mf (x)dx = m j f (x)dx, m-const
2) [(F()+g0)dx= f(x)dx+ [ g(x)dx

Ta@zuua OCHOGHbIX UHmMecpAalos
1) Idx =x+C;

n+l

2) [x"dx =~

+C ,n#-1;
n+1



3) I%= In|x +C;

4) Iexdx:eX+C;

5) Iaxdx:a—+C;
Ina

6) Isin xdx=—-cosx+C;

7) jcosxdx:sin X+C;

8)j dx =tgx+C;
cos? x

9) J‘ _dx = —ctgx+C;
sin ? x

dx :
10) jﬁzarcsm X+C;
dx
11 = arctgx+C ..
) J.1+ X’ J

ITopsinok BeINOJIHEHHS PadOTHI:

COBOKYIHOCTB BCeX MepBOOOPa3HBIX i (YHKIIUU HA3BIBACTCS HEOPEICIIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOWCTBA HEONIPEACIEHHOIO HHTErpaia

1) JUFG + g0 Ve = T Fld dc+ [ gld d

2) Tkfledde =k [ fladdx

HenocpencTBeHHOe MHTErpUPOBAaHME OCHOBAHO HAa MPSIMOM HCIOJIb30BaHUM TaOIMIIbI MHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOLIUE CIIyYau:

1) JlaHHBIA WHTErpaJl HAXOAUTHCS HEMOCPEJICTBEHHO [0 COOTBETCTBYIOUIEMY TaOJIMYHOMY
UHTErpaiy.

2) JlaHHBI MHTETpaN MOCIe MPUMEHEHHS CBOMCTB 1M2 MPHUBOAUTCS K OJHOMY HJIM HECKOJILKAM
TaOJIMYHBIM UHTETpaIaM;

3) JlauHbIld ~ HMHTErpaJ  MOCIEe  DJIEMEHTAPHBIX  TOXICCTBEHHBIX  MPEOoOpa3oBaHUM,  HaJ
NOJIBIHTErpalibHON (DyHKIMEH W MpUMEHss CBoicTBa 1M2 MPHUBOAMTCS K OJHOMY WM HECKOJIBKUM
Ta0JIMYHBIM HHTETPAJIaM.

1. JIns ONTHMHU3AIUU SKOHOMHYECKHX MOKa3aTes el He06X0IMMO BEIYHCIUTD € MHTErPaJIbL:
1) J&x?dx —mcmomb3yem cBoicTBO 2 U GpopMyy 2.

™+

Ix“d:c=:T+c [Monyuum:
2 +1 2

fﬁxzd:r=6f:r2dx=Eu'r—+|:'=6x—+c=2:r!+|:'
2+1 k|

2) J4lx? —x+ 3dx Ucnone3yst cBoiictBa 1| m 2 u, dopmynst 1 w 2 momydnm:
3 2

4Ix2dx—4jxdx+12jdx=4*?—‘%+12x+c=§x9—2x2+12x+c

- mnocrosiHHas uHTerpupoBaHuss C paBHa anreOpandyeckol cymMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

H 2
3) J2(ax —1)%dx =2 [(3xr —1)?dr = 2J(0x® —6x —1)dx =207 - 2.6+ 2x+ o= 6x’ — 6 + 2x 4

3 Zz
4) T @ dx —pa3eauM MOWIEHHO Ha X, OJYYHM:
k] 2

r Jax
Jr[x2+3x+4]dx=?+7+4x+c



1 1

i —_1 —_
5) J'j—; —ucnosb3yeM popmyiy 2 [« zdx = Ij_i—1+ e=F+c=2=+c
2 2

(I)opMa NMpEeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yla0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJISET MOJYYUTh NpPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
[MpakTnyeckoe 3ansiTue Ne 37
«HTEerpupoBaHNe METOI0M 3aMeHbI NlepeMeHHOID)
Heap padotbl: HayuyuThcs BEIYUCIATH HHTErPAIbl METOJOM 3aMEHBI IIEPEMEHHOM

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoeCCHOHAIbHONW NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03[1nanupoBaTh M peain30BbIBaTh COOCTBEHHOE NMPO(ECCHOHATIBLHOE U JINYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JeSITEIbHOCTh B PO ECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 IPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYaIHAIX

1K 2.2. ®opmupoBats OyXrantepckyro ((PMHaAHCOBYIO) U HaJOTOBYIO OTYETHOCTb.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HeKHHfI.

3ananmue:
Jl7is onTUMH3AIH SKOHOMHYECKUX TOKa3aTeNell He0OXO0ANMMO BBIUYUCIIUTD CIIEIYIOIINE HHTETPAIIbL:
CJlza — 5)7dx

Z'J'EJ:'

B + 5

ST — T dx

T LI
Y Y iUgme

. Jtgxds

J' [rEy

141617

[EY

o U~ w

ITopsinok BhINoOJIHEHHE PaGOThI:

B ocHoBe MHTErpupoBaHHUs METOJOM 3aMEHbl NEPEMEHHOH (MM CHOCOOOM MOCTAHOBKH) JIEKUT
CBOWCTBO HHBAapUAaHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEAYIOLIEM: €CIH
Tfldde =Fld+ e, 1o Flad du = Flad + ¢, rne u(x) nmpomssogHas muddepeHmyppyemas GYHKIUS OT X.



3aMeHa mepeMeHHON B HEOIIPEIEJICHHOM WHTErpajie MPOU3BOAUTCS C MOMOIIBIO MOJACTAHOBOK JBYX
BUJIOM:
1. x=w(t) , tne t-HOBas mepeMmeHHass, a @(t) HempepslBHO auddepeHmpyeMas GyHKINS

Jfldax = [ flplt) Jp'le
2. t=u(x) rue t-HoBas nepemenHas, Torna: | Flult) o' (ddx = [ Flodt

I[HSI OIITUMH3AaIIUHU SKOHOMHUYCCKUX IMOKa3aTeseu HCO6XOIII/IMO BBIYUCIIUTH CIICAYIOIINEC UHTCIPAJIbI:

1- J-.rzd.r

a+a?
-T.K. 8(8 + x%) = 3x%dx , TO
JI' xidx IJ‘d{E+ 3ty
S+x? 3 840
-moyaras 8+ x? =t |, momy4mm: ff% =§1n[t:| +e =§1n|8 + 2l +e

2 cosxdy ol (B P 6
. 'r4+siﬂ3.r = 'r4+.siﬂ3.r TIO3TOMY, HCIIOJIB3Yysl IIOACTAaHOBKY = FL , [NPpUXOAHUM K TaOJIMYHOMY

e dr
uHTerpany: | e

3 J- a¥dx die™y

2iNx
2

1 3 1
—Em'crg;+ [ —Em'ctg (—_) +r

da-tz 7 Jeorf
-BOCITOJIb30BABIINCH  IOJICTAHOBKOU t=¢", mpuBOAMM K TaOJIMYHOMY  HMHTErpairy
dt i M
f = @resin - 4+ 0 = oresin = +r
I-tF 1 k|

Tpumeyanne: dx = > dlox + b]

1
rhx = Ed[.rz]

' dr = dlg*)
[l _
P g(lnix)

cosxdx = dising)

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

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCNENOBATENBHOCTH NEHCTBHUIl; B OTBETE MPABUIBHO M AKKypaTHO BBHIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET IMOJIYYUTH IMpPaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MpOBeIeHUS pabOTHI ObUTH IOMYIEHbI OLITHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 38
«/HTerpupoBaHue pa3IM4YHbBIMH METOAAMU»

Heas padorbl: HayuuThCs HaXOIWTh HWHTErpajbl pa3IMYHBIMH METOJAMHU: HWHTETPUPOBAHHE
IIOZICTAHOBKOM U I10 YaCTsIM.

Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:



OK 01 Bri6upats crocoObl pemeHus 3a1a4 npo(ecCHOHAIBHON JesITeIbHOCTH TPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 03[1nanupoBaTh ¥ peaii30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JIMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO JIEITEIILHOCTh B MPO(ECCHOHANBHON cdepe, HCI0Ib30BaTh 3HAHUS 1O MTPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYaLUAX

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

I[HSI OINTUMM3AIINU SKOHOMUYCCKUX oKa3aTejel HCO6XOIII/IMO BBIYUCIIUTDH CIICAYIOIINEC UHTCIPAJIbI:
dx

o+ T

[5tgx
2. T .f g

ot

3. [ xrosxdx
lnx
4, f—x dx

3

5. J- rdx

ncx

ITopsinok BhINOJIHEHHE PaGOThI:

1. IlepBble [1Ba WMHTErpajga pELIAIOTCS METOAOM 3aMEHbl IEepeMEHHOW (3TOT  ciyyai
paccmarpuBaics B mpakTudeckoii padote Ne 35).

2. Crnenyromye HHTETPAJbl PEHIAIOTCS METOI0M HHTETPHUPOBAHUS IO YACTSIM.

WuTerpupoBaHueM IO  4YacTsIM  HA3bIBaeTCsd  HAXOXKAEGHUWE  HHTerpaga 1o  (Gopmyie:
Judd = — [ #du rae uH# HenpepbBHO AupdepeHmpyeMbie QyHKIUH OT X.

Unterpupys o6e yacTu paBeHcTBa Glaf) =udd + fdu | momyuum

fd(mﬂ =fm:s~a +fﬁ.:su

0 =J‘udt‘3 +J‘19du,|:|'nq,r,qa J‘udt? = u —Jrﬁdu

C noMomIbo 3T0i (hOpMyJIbl BHIYUCIEHUE MHTErpaja CBOAMTCS K BBIYMCIEHHUIO HHTerpana J #du,
€CJIM MOCIEAHUN OKaXKETCs MPOLIE UCXOTHOTO.

Breraucnouts HHTErpaa MCTOAOM UHTCTPUPOBAHUS 110 YaCTAM!:

1. J{x — Seosxdx

-rojlarasg  u = x — 5; 8¢ = cozxdr,

-HaliéM du = dr; @ = [ posxdy = sing

-CJI€A0BATCIbHO:

Jr(x — Seosxds = (x — Slsinge = J- siprdx = [ — Slsiny + cosx 4 ¢

2. Jroretgrds

—MyCTh u =eretgx; dff = xdx,
1 x2
] ==

1427 H
-Ha OCHOBAHHUU (I)OpMy.]'ILI HaXoaInumM

-TOrJla du =



P
Jr xoretgrdy = E orotgr

J‘Iz g 1L, lj‘xz+1—1d
- ——_—— = + _ | —
2 xil oz TEEETE Ty

_lp t lfd f o —1[::2 t tgx)
_23: u.'r'::'g:r:—z[ xr— x2+1:|_2 proigr —x+ erctgr) + ¢

(I)opMa NMpEeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CACNIATh MPABHIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IMpakTnyeckoe 3ansiTue Ne 39
«Teopema Hprorona-JleiitOnnna. BeruuciieHne onpeaeaeHHbIX HHTErPaJIoB»

Iean padoTbl: Hayuntbces BRIYUCIATH ONpeeeHHbIN nHTerpai no gopmyie Hetorona-JIeitOnuma
C IPUMEHEHUEM CBOMCTB ONIPEIEIECHHOTO UHTErpaa.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03IInanupoBath M peaan30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JINYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEILCKYIO JeSTEIbHOCTh B MMPOQPEeCcCCHOHANBbHOM cepe, NCIOIb30BaTh 3HaHUsI 110 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUsAX

[1IK 2.2. ®opmupoBaTh Oyxranrepckyto (prUHaHCOBYIO) U HAJIOTOBYIO OTUYETHOCTb.

MarepuanbHoe o0ecnieyeHune:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
HJ'ISI OLOCHKHU HAKOIIJICHHOI'O J0XO04a BBIYUCIIUTEC I/IHTel"paJ'H)IZ
1. _If 2x?dx

4

](8+ 27— x4 ddx

|
3. f;“ cozxex



4. |(cosx— 3S|nxdx

51x

i
15

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1) Ucnonb3yst TaOIMIly MHTETPaIOB HAWTH WHTErpaj
2) Ucnionb3ys Gpopmyny Herotona — Jleitbnuna

L
[ rixdx= = F(b)- Fla)

HAaWTH ONPEIEICHHBIN UHTETpa

Z[J'ISI OLOCHKHU HAKOIINICHHOI'O J0XO0Ad BBIYUCIIUTC MHTCIPAJIbI:
1)

4
IExgdx
1
Pemienue:
fo.2, W 1, (12 2 142
2xtdr=2|xtdr=20(x" __23 g2 71842
II S =@ =2@-D=5 =2 =4
(1) BLIHOCI/IM KOHCTaHTY 3a 3HaK MHTErpaia.

2+l

+C

bl
_[x dx =
(2) Unrerpupyem mno Tabnuie ¢ MOMOIIBIO CaMOW MOMYJSpHON (opMyIbI ntl
1
3 x
[TosiBEBIIYIOCS KOHCTaHTY -~ IEIECOO0pa3HO OTACIHTH OT U BBIHECTH 3a CKOOKy. [lematb 3TO He
00s13aTeNbHO, HO JKEJIAaTeIbHO — 3a4eM JINIITHAE BBIYUCIICHUS?

-]
[ 7 x)dx= = F(k)- F(a)

(3) HUcnonb3yem ¢opmyny Herorona-Jleitbauna 2 . Caauana

3
oACTaBIIsIEM B A BCPXHHUU NPEACI, 3aTEM — HHUXKXHUHW MPEACIL. HpOBOI{I/IM JaJJbHCUIIINEC BBIYUCIICHUSA U
oJjryqacm OKOHYATEJIbHBIN OTBET.
2)

4
I(8+ Dx—x )dx
-2

Perienue:
4

[(8+2x X)dne 8_[dx+2_[x.:fx jxﬂ.;fxfe(x)r_g+2%(x2)|i2—%(xEJILE

-2 -2
= B4 — (=20 + (4% - (=2)%) —§(43 — (=27 =8 6+(16-4) —%(64+8) =

=45+12-24 =36
(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH ONMPEEIIEHHOT0 UHTErpasa.

(2) UnaTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHTHI BBIHOCHUM — OHU He OyJIyT y4acTBOBAaTbh B
[I0JICTAHOBKE BEPXHET0 U HIKHETO Mpejiena.

(3) Hnsa xaxmoro w3 Tpé€x craraeMbix HpumeHseM Qopmyny  Herorona-JleliOHuna:
= Fb)— Fla)




Coser: mepex Tem, Kak Hcnoab3oBatb ¢opmyay HbloTona-Jleli0HMIA, 1M0JI€E3HO NPOBECTH
NMPOBEPKY: a caMa-TO MepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?

Tak, TPUMEHHUTETHPHO K paccMaTpUBAEMOMY IMPUMEpPY: Tepel TeM, Kak B IEpBOOOpa3HYIO
3
x
Sr4+x -2
(G yHKITIIO 3 [moaCTaBIATH BePXHUW W HWKHHHA TIPEIENbl, KEIaTeJIbHO Ha YEPHOBHKE
MPOBEPUTh, a MPaBWIBHO JM BOOOINEe HaWICH HeompeaeaeHHbIH uHTerpan? JuddepeHuupyem:
r

{8x+x2 —g] =8(x}'+(x2)'—%(x3]'=8-1+2x—%-3x2 =84 2x—x°

[Toydena ucxomHas MOABIHTETpANbHAS (DYHKIHS, 3HAYUT, HEONPEICICHHBIN HMHTErpaj HaiJIeH
BepHO. Tenepb MoxHO U popmyiry HeroToHa-JIeliOHUIIa TPUMEHUTD.

®opma npeacTaBJieHus pe3yJbTaTAa: BHIIIOJIHEHHOE 3a/1aHue/

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka '"Xopomo' CTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hemouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAaKOB, YTO IO3BOJIAECT IMOJYYUTh MPaBUIbHBIE pPe3yibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MTO3BOJISET CACNIATh MPAaBUILHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 40
«BpIunciieHne onpeieIeHHbIX HHTErPAJIOB METO0M 3aMEHbI IlepeMeHH 0
Ienp padoThI: HAYUYNTHCS BBIYUCIIATH ONPEAECIEHHBIE HHTErPAIbl METOJOM 3aMEHBI TIEPEMEHHOM.

Boinosinenue padoTsl cnocodcTBYeT (POPMUPOBAHNIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poeCCHOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03[1nanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBLHOE U JINYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JeSITeIbHOCTh B podecCHOHATBHOM cdepe, NCIOoIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIHIX

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
21.]'[5{ OLOCHKHU HAKOIIJICHHOI'O J0XO04a BBIYUCIIUTEC I/IHTel"paJ'II)IZ

6
xdx
1.!)(2 e




2.}(2x—5)3dx

3

1
3. ji/x + 2dx
0

1
4. j(x3 +1)*x? dx
a

/a2

T r
5. Ism (x - —jdx
5 4
IHopsiok BbINOJIHEHUS PA0OTHI:

1) BeecTr HOBYIO IEpEMEHHYIO

2) Haiitu nuddepennnan

3)BbryrcnuTh HOBBIE TPAHUIIBI HHTETPUPOBAHUS
4) Cnenatb 1oACTaHOBKY

5) BeIunciuTh, MOMTy4YUBIIUICS UHTETPAT

I[JI?I OLCHKHU HAKOIINICHHOI'O 10X0Aa BBIYUCIIUTC UHTCTPAJL:

:LJ-E xdx

5 x?_g

BBeneM HOBYIO IIepeMEHHYIO ¢ = x? — 6
Huddepenunan Oyner paBeH 6t = 2xdx
Breruucnum rpanuiel uHTErpupoBanus t1=25-6=19, t,=36-6=30

L pb2xdy 1 ~30 dt
Brinoaaum MMOACTAaHOBKY E'rﬁ

¥os 2919 ¢
o L L _i, 1
Boraucinum, nosmyunsumiics uarerpan ; inl3ol -2 inf19]="in =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3ajaHNe/

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHAa B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJISICT MOJYYUTh MPABUIBHBIE PE3YIbTaThl W BBIBOJBI; B XOJI€
MPOBEICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 41
«Bpryucienne miomaneit Gpuryp u 00beMoB TeJD»

Heab padorsi: HayunuThcs BRIYUCIATH MUIOMAAN GUTYP U OOBEMBI Tell, UCIIONIb3Ys OMpeIeICHHbBIE
MHTETpaJIbl



BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCUOHATBHON JesITeIbHOCTH TPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03[1nanupoBaTh ¥ peaii30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JINYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO JESTEIILHOCTh B MPOQeccCHOHANbHOMN cepe, NCIOIB30BaTh 3HAHMS IO MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYaLUAX

OK 06 IIposiBIATh Tpa)KJaHCKO-TIATPUOTUUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJAMLIMOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHHU3AIMHU MEXHAIIMOHATIbHBIX M MEXPETUTMO3HBIX OTHOUICHUH, NMPUMEHSATh CTaHIAPThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS

OK 07 CopuelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOMIEH Cpebl, PECYpCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYpHI 151 COXPAaHEHUS U YKPEIUIEHUS 3/10POBbsI B
npouecce MpodeccnoHabHON JeITeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKon
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcst mpodeccHnoHaNbHOM JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M MHOCTPAaHHOM
A3bIKaXx.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI HeKHHﬁ.

3aganue:
1. Beruucnuts miaomaab pUrypel, orpaHUuE€HHON JTMHUSIMU

a) y=—x*+4,y=0

b) y=x* y=x°

c) y=e', y=e", y=4

2.Berauciuth oobeM Tena Y = X%, 'y =1, goxpyzocuQOY
Ilopsinok BbINOJIHEHHS Pa0OTHI:

1) moctpouth rpapuku QyHKIHI

2) HaiTH 00JaCTh, OTPAHHYCHHYIO STUMH TpadUKaMu
3)  COCTaBWT OIpE/IEICHHBIH HHTETPA, /IS HAX0XICHUS IJIOIIA i HalICHHOM 001acTH

[Tpumep 1: Haiitu nnomans o6nactu D, orpaHiueHHON KPUBBIMH Y = X2+ x+11,y=2x-9, npu

YCIJIOBHH,
x<=1
_ 2
r=x" +x-11,
Diy=2x-9

x 21

[Ipu pemieHun TakuxX 3agad CienyeT 00s3aTeNIbHO H300pa3suTh HMCCIEAYEMBIH T€OMETPUUYECKUIN
00BeKT. JIJIs onpe/ieNIeHrs HIDKHETO TIpejieia MHTETPUPOBAHKS HA/I0 HAUTH TOUYKY TIEPEeCECUCHHS KPUBBIX;
ypaBHEHUE X%+ X +11 =2 X - 9 umeer nBa KopHs: X = -1 u X = 2. [logxoasmuii KopeHs - X = -1. O6nacts
orpaHWYeHa CBEpPXY MapaboJion, CHU3Y - IPSIMOM, CIipaBa - MpsIMOM X = 1, KpaliHss JieBas To4ka - X = -1,
MO3TOMY



1

|
1 3 1 1 1 1) 10
S(DY = (l2x-9-(x%+ —11]ix= YR Ry Ny | N LN B I [ DL I P LT
()_jltx)(xx)_llcxx:] x32_1 23|73

Ecnu o6nactb umeer 6osiee CIOKHYIO CTPYKTYpY, €€ ciieyeT pa30uTh Ha IPOCTHIE YaCTH .
[Tpumep 2

a2
BhaucauTh 00beM Tela, MOTy4eHHOTO BpalleHneM (DUTYphI, OPAHHYEHHOMN THHIAME ~ — 2x—x ,

Y= 0 BOKpYT' OCU 4 .
Pemenue: Kak u B 3a71a4¢ Ha HaXO0XKICHHC miomaay, pealecHuEe HAYHHAECTCHA € YepTeEka IJIOCKOM

urypbl. To ecTb, Ha INIOCKOCTH AOY H€06XOI[I/IMO IIOCTPOUTH (PUT , OI'paHHUYCHH JJMHUAMHU
2

Hckomas mrockast (bnrypa 3alITpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W BpallacTCd BOKPYI OCHU

CX | B pesymbrare BpalieHHs MONYYAeTCs TAKas HEMHOTO SIIEBHIHAS JICTAIOIIAs TAapelKa, KOTopas

CUMMCETpHUYHA OTHOCUTECIIBHO OCH C}X
O0beM TeJ1a BpallleHUs1 MOKHO BBIYMCIUTH 10 opmy.ie:

A
v =nf £ (x)dx
2
Brraucium 00beM Temna BpaIeHus, WCIIONB3YS JTAHHYIO dbopmyimy:

=]

A ]
v =a| fA(2dx = 7| (25— 2y dr= 7] (42 - 42" + 2% =
a 1]

3 5
=T. 4i—x4+x_|§=ﬂ'. E—lﬁ-FE—D :16_??
It 3 ] 15

V=" pd® m33520%



dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO M aKKypaTHO BBIIIOJHEHBI 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 ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
[pakTnyeckoe 3ansitue Ne 42
«[Ipunoxenue UHTErpaia Jyisi pEUICHUS 3a/1a4 ¢ SKOHOMHUYECKUM COJIEPIKaHUEM)
Heab padorbl: HayuynThcs NpUMEHATH UHTETPA IPU PEIICHUH YIKOHOMUYECKUX 3a]1a4

Boinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHMIO:

OK 01 Bri6bupats criocoObl pemenns 3aa4 NpoQecCHOHaTbHOMN e TeNbHOCTH IPUMEHUTEBHO K
Pa3IUYHBIM KOHTEKCTaM

[IK 2.2. ®opmupoBaTh Oyxranrepckyto (prUHaHCOBYIO) U HAJIOTOBYIO OTUYETHOCTb.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIEKTHI JICKIIUH.

3aganue:

1. Beuucnute 3amac mpoaykumu K Ha CkJaze, Kakoil oOpasyercs 3a pabouyuil JIeHb, €Cld
TOCTYIUICHHE TPOLYKIMA OIHChIBaeTcs (yHkimeit f(t) = t* + 4t + 1 (paGoumii neHb cocraBiser 8
YacoB).

2. 3amana GyHKuuA TnpenenbHBIX u3aepxkek f(X)=3x"+x+50. Haiitu ¢yHkmuio u3mepiKex

F=F(X)u BEIYHCINTD U3/IePKKU Ha U3roToBIeHUe 10 eanHuIl TOBapa.

3. Onpenenuts 00BEM MPOAYKIIUH, MTPOU3BEICHHON pabOYuM, €CIIM MPOU3BOIUTEILHOCTh TPYIa

xapaktepusyercss ¢pyakuueii f (t) =-2t>+10t. Onpenenuts BBIpaboTKy pabouero:a) 3a Bech paboumii

JIeHb;0) 3a B yac paOoThI;B) 3a MOCIEAHUN Yac paboThl, €CIU MPOIOIHKUTEIBHOCTD paboyero THS 8 4acos;
I') IPOBECTU IKOHOMUYECKUH aHATN3 3aJJauH.

IMopsioK BbIMOJTHEHHS] PAa0OTHI:
t

1) 3anmcars GopmyIty, HCIONB3Ys ONpeIeieHHbIN nHTerpan V = J. f(t)dt
t

2) BbrauciuTh onpeaeneHHbI HHTETpat

[lon mpeaenpHbIM (Map>KMHAJIBHBIM) 3HAYEHUEM IOKa3aTeNisl B SKOHOMUYECKOM aHalIu3e MPHUHSITO
MOHUMATh MPOU3BOAHYI0 (DYHKIIMM 3TOrO MoKazartelns (eciau 3Ta (yHKIMA HempepbiBHA). [IpenenbHble



BCIMYMHBI  XAPaKTEPU3YIOT IMPOICCCH3MEHEHHS JKOHOMUYECKOr0 OO0OBEKTa [0 BPEMEHH MM
OTHOCHTEIBHO HEKOTOporo (akropa. OHHU BBIPAXKAIOT MPHUPOCT COOTBETCTBYIOIIETO IMOKA3aTels B
pacuere Ha eMHUILY IPUPOCTA OMPEICISIFONIEro ero hakTopa.

B Kypce MHKpPOIKOHOMHUKH YacTO IPUXOAUTCS HAXOAUTh 3KOHOMHYECKHE (QYHKIUH 0 HX
M3BECTHBIM IMPECIbHBIM BEIMUUHAM, T. €. UCKaTh camy ¢yHkimo f(X), 3nas tonbko f 7(X) . [Tockonbky
bynknus f(X) sBasercs mepBoobpasnoit Gpyukiuu f 7(X), To HaX0XKIEHHE CBA3aHO ¢ HHTETPHUPOBAHUEM
ynxmun: [ f7(x)dx = f(x) + C. Takum 06pa3om, 4TOOBI HANTH SKOHOMUYECKYIO (YHKIHMIO MO €€
npeiebHOM, HE0OXO0IUMO IPOUHTETPUPOBATH MPEACTbHYIO (YHKITHIO.

1. Beruucnuth 3amac mpoayknmu K Ha CcKiaae, Kakoil oOpa3yercs 3a pabouyuil JeHb, €Clu
OCTYIUICHHE TIPOYKIMH OmuchiBactes dynkimeit f(t) = 3t° + 2t + 3 (paGoumii neHb cocrapmsier 7

Y4acoB).
Pemrenue.
K= f07(3t2 +2t+3)dt = (3 +t* + 3t)|(7) =73 + 7% + 3 * 7 = 413 eauuuI ToBapa.
Paccmotpum 3amauy 00 u3IEp)KKax MPOW3BOJACTBA. M3ICpKKHM TPOU3BOACTBA — 3TO PACXOJIBI,

JCHE)KHBIC TPAThl, KOTOPbIe HEOOXOJMMO OCYIIECTBHUTH JJISl CO3AAaHUsS €IAMHHIBI TOBAapa, a MpEIeIbHbIC
U3JICPKKU XapaKTePU3YIOT JIOMOJHHUTEIILHBIC 3aTpaThl Ha MPOHM3BOICTBO CIMHHUIIBI JOTOJHUTEIBHOM
HPOYKIIUH.

2. 3amana ¢GyHkiua npenenbHeX m3zepxkek f(X)=2x*—2x+90. Haiftu ¢yHKImIO H31EpKeK
F=F(X)u BoIYHCIUTD U3EPKKH HA U3TOTOBJICHHUE 15 eMHUI] TOBapa.

Pewenue:

[Ipu nomo1y UHTErpUPOBAHUS HAXOAUM U3JIEP’KKU Ha U3rOTOBJIEHHE 15 eauHMIl TOBapa
15

2
(267 = 2x +90)dx = Gx® — % + 90x)|105 = 3375y.e.
0

DyHKIUA U3AEPKEK:

2
F(x) =§x3—x2+90x+C

3. Ompenenuth 00beM NMPOAYKLUHU, TPOU3BEIEHHOW pabO4YMM, €CIU MPOU3BOJUTENBHOCTh TPyJa
xapakTepmsyercs ¢pynkmmeit f (t) = -3t +18t. Onpenenuts BeIpaGOTKy pabouero:a) 3a Bech padoumii
JIeHb;0) 3a TpeTuil yac paboThI;B) 3a MOCIeIHUI Yac paboThl, €CIM MPOAOJDKUTEILHOCTh pabodero HA 6
9acoB;T) MMPOBECTH SKOHOMUYECKUN aHATIN3 3a/1a4H.

Pemenue: Ecnu nenpepeiBHast GyHkuus f(t) xapakrepusyeT mpoU3BOAUTEILHOCTh TPYyAa pabodero
B 3aBHCHMOCTH OT BPEMEHH t, TO 00BEM MPOIYKIIMU, TPOU3BEACHHONW pabounM 3a MPOMEXYTOK BPEMEHH

tZ
oT t; J10 t, OyaeT BeIpaxkatbes popmynoit:V = j f (t)dt . B mamewm ciyuae f (t) = —3t* +18t
L

Haiinem o61yto BeIpaboTKy paboyero 3a Bech JieHb (6 4acoB)

v

(\__A‘,\_.A_.--ﬂ, P PR~ S A  PY ~PRp

T A |~

3 30, , B
O =] f()dt = [(=3t* +180)dr = (> + 9t7) _=26(y.e)

OmpenenuM BbIPabOTKY pabOYEro 3a MOCIeaHMI Yac paboThl

6 6 6
- - 2 2 -
0= [f(Ddt=[(=3r* +18n)dr = (1 +91%)| =8 (v.e)
5 5 :
BeposiTHo, paboTa yromutenbHa U TpeOyeT 00JIbIIOro HaMPsHKEHUS, TO3TOMY K KOHITY JTHS MajaeT
IIPOU3BOUTENIBHOCTD TPYAa.

dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE



Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0OXOIMMOM TOCIEA0BATEILHOCTH JCHCTBHI; B OTBETE MPaBMUIBHO M AKKYpPaTHO 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 MOJIYYHTh MpaBUJIbHBIE pPE3yJbTaThl U BBIBOJIBI; 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 UHTerpaJ u ero npuMeHeHmne
[pakTnyeckoe 3ansitue Ne 43

«IpunoxxeHue MHTErpaia s PeleHns 3a1a4 ¢ SKOHOMUYECKUM COIAEPKAHUEM

]_le.ﬂb paﬁoTbI: Hay‘lI/ITBCH MNPUMCHATDb UHTCI'paJl IPpU pCIICHUN S9KOHOMHWYCCKHX 3a/la4

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bribupats crioco0bl pemeHus 3a1a4 npodecCHOHAIBHON JeSITeIbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

[1IK 2.2. ®opmupoBaTh Oyxrairepckyto (prHaHCOBYIO) U HAJIOTOBYIO OTUYETHOCTb.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIHI.

3ananmne:

1. Haiitu cpemHee BpeMs, 3aTpayeHHOE HAa OCBOCHHE OJTHOTO MU3JIENUS B TIEPHOJ] OCBOCHUS 0T x1=40
10 x,=80 uzaenuit, ecnu GyHKUNS U3MEHEHUs 3aTpaT BpEMEHU t(X)leOX'l/2 q.

2. OnpenenuTh TUCKOHTUPOBAHHBIM JIOXOJ 3a YETHIpE TOfa NP MPOIEHTHON cTaBke 12 %, ecimu
NepBOHAYAIBHOE KaNHUTAJIOBIOXKEHUEe cocTaBwio 10 MiH. py0. M HameyaeTcs €XEerojHO KamuTaj

yBeIU4YMBaTh Ha | MIH. pyo.

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:



t
1) 3anucars GpopMyity, HCIIOIB3Ys ONPEACICHHBIN HHTEerpan V = I f(t)dt
&

2) BbIUMCIUTH ONpPEACICHHBIN HHTErPa

[Myctp u3BectHa (ynkums t=f(X), onuceiBaromas U3MEHEHHE 3aTPaT BPeMeHH | Ha M3rOTOBJICHUS
W3/1eNvs, B 3aBUCUMOCTH OT CTEIIEHH OCBOEHUS MPOU3BOJICTBA, TJI€ X - MOPSIKOBBIA HOMEp M3CNUs B
naptuu. Torna cpennee Bpems t,, 3aTpaueHHOE HA U3rOTOBJICHUE OJHOTO M3JENUS B IEPUOJ OT X1 JI0 X2
W3JIEIUH BBIYMCIISETCS 110 TEOPEME O CPEHEM:

1
t

=5 f “2 t(x)dx .

DyHKIMA U3MEHEHHS 3aTpaT BpEMEHH Ha M3rotoBiieHue usaenuii t=f(X) wacto mmeer Bum: t= ax®
rJie @ — 3aTpaThl BpEMEHHU Ha MepBoe u3zenue, b — mokasaresb MpoM3BOACTBEHHOIO MpoIiiecca.

3amaua 1. Haiitm cpegHee Bpems, 3aTpayeHHOE Ha OCBOCHHUE OJIHOTO W3JCIHUS B IEPUOJ] OCBOCHUS
ot x1=50 10 x,=75 u3aenuii, ecnu QyHKIHS H3MCHCHHS 3aTPaT BPEMEHU
t(x)=100x "2 .

Pemenue.

tep = == [ o 10x~2dx = 22 [0 xV/2dx = 82| ~ 12,7 u.

LleHHOCTDh JEHEX)HBIX CPENCTB M3MEHseTCsl co BpemeneM. 100 pyOneid, moxydeHHbIE Yepe3 IATh
JIeT, UMEIOT UHYIO (B OOJIBIIMHCTBE CIy4aeB, MEHBIIYIO) LIEHHOCTh, 4eM 100 pyOineid, KOTopble HMEIOTCS
B HAJIMYHUHU CCTOOHA. I/IMCIOHII/IGCH B HAJIMYUHU JACHCIKHBIC CPCACTBA MOXKXHO MHBECTUPOBATL B OaHKOBCKHI
JETO3UT WM JIF00OH APYroil MHBECTUIIMOHHBIH MHCTPYMEHT, YTO OOECIEUUT IMPOIEHTHBIH A0X0nd. To
ectb 100 pyO. ceroans, nator 100 py6. 1uiroc MpOLEHTHBINM A0X0J 4Yepe3 nATh JjieT. OmnpeneneHue
HayaJIbHOM CyMMBI 110 €€ KOHEYHOH BEJIIMYMHE, MOJIyYeHHOW uepe3 BpeMs t JIET IPU rOO0BOM Y/AEIbHOM
IMPOUCHTEC P, HA3BIBACTCA JUCKOHTUPOBAHUCM.

JIMCKOHTHPOBAaHHAs! CTOMMOCTD JICHEXKHOT'0 MOTOKa yepe3 T JieT npu HelpephIBHBIX MPOLIEHTAX:

K = [, f(t)e Ptdt,

rine K- TUCKOHTUpOBaHHAsE CTOUMOCTb JIEHEKHOTO MOTOKA;
f(t) - ymkims, 3amaronias AeHEKHBIN MOTOK B JIF000I MOMEHT BPEMEHH;
Pp-TIPOLIEHTHAs CTaBKa,
t-IMCKOHTHPOBAHHBI MOMEHT BPEMEHHU;

3anava 2. OnpenennuTs TUCKOHTUPOBAHHBIN JOXO/ 3a YEThIpe roja Mpu NnpoueHTHoi craske 10 %,
€CJIi TIepBOHAYAJIbHOE KaIllWTalIOBJIOKEeHUE cocTaBmwiio 10 MiH. py0. M HamMeyaeTcsl €KEroAHO KaluTall
yBEJIMYMBATh Ha 5 MIIH. py0.

Pemrenne. CocraBuM  QyHKIHWIO, 3amaronlyro  jgeHexHbelid  motok  f(t)=10+5t. Torma
JTMCKOHTHPOBAHHAS cyMMa KaIlTuTaJIOBIIOKEHHSI BHIUUCIISAETCS:

f(10+5t)e 01tdt_|u—10+5t dv=-e

—-0.1t |
=5dt v=—-10e 01

4
= —10(10 + 5t)e~*t|4 + sof e~01tdr = —300 ™04 + 100 — 50001 [¢ =

0
= —800e%* + 600 ~ —536,9 + 600 = 63,1 MaH.py0
OTO 03HAYaeT, YTO JUIS IOJIyYEHHUs OJMHAKOBO HApAIIEHHOM CyMMBI uepe3 4 rojga €XeroaHble
kanurtaiaoBnoxkeHus ot 10 1o 30 maH. py0. paBHBI OJHOBPEMEHHBIM NEPBOHAYAILHBIM BIIOKEHUAM 63,1
MJIH. pyO. IpH TOH e UCUUCIIEMOI HePEepPBIBHOW MPOIIEHTHON CTaBKe.

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



Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CliM pabOTa BBITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUILHBIX BBHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IIpakTuyeckoe 3ansitue Ne 44

«BekTopsbl. /leiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM»

Henap padorbl: HayuuThcs BBINONHATH JEHCTBUS C BEKTOpPaMH, HAXOJIUTh PACCTOSIHUE MEXAY
TOYKaMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.

3ananne:

Pemnre 3anauu:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

—>

1. Maubr aBe Touku: A(my —m:0) u Bip —n; Z2).Paznoxxute BekTOp AB 1O BekTopam Oa3uca u
HAWJIUTE €ro JJIUHY.
- T) ? - N - N . — - -
2. Jlaubl Bektopsl d=P1— J+ MK u b =ni+ pk Haiiaure koopauHaTe BeKTOpa ¢ =ma—nb .

\

- - -
3. BeumcnuTte  CKalsipHOE  TPOM3BEACHHE BEKTOPOB (é—Zb)-a, ecii a:{— m; n; p} u

b={0—p;n}.

4. Tlpu KaKOM 3HAYEHUH #x# BEKTOPHI a= {m;—n; X} ub= {— 2m; 2n; p} OyayT KOJITMHEApHBIMU?

Iopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonmb3ysick KOHCHEKTaMH JEKIWH, MoadepuTe HYKHYH (OpMydy WIH COOTBETCTBYIOIIEE
YCJIOBHUE JIJISI pEUICHUS 3a]1auu.



3amada Ne 1. Jlaael Toukw &(—3:1; -1 u B (2 —% 17,

—>

Paznoxxure BekTop AB IO BEKTOpam 0a3uca u HalWJauTe ero JJIMHY.
Permrenue.

1) AB = {2 -(-3);-4-11 —(—1)} = {5;—5;2} - KOOPIMHATBI BEKTOPA.
2) Paznoxum AB 110 BeKTOpam Oa3zuca:

AB=5i-5]+2k.

3) [nmny |AB| Haitnem no Gopmyie:

al= Xty 2t
|
= /5% +(-5)2+22 =54 =/9.6 =36 .

AB
3agaua Ne 2.
Jlanst Bextopel &= 1—3 J+ K u b = 2i+ k .Haiigure KoopmHATHI BeKTOpa C = a— 2 b .Pemenue
N
a={L-31}.
N

b={-201); 2b={ 402}

c=a-2b={t-31}- {-402}= fi- (-4)-3-01-2}={5:-3-1}

3anaua Ne 3

Brruncinre ckasipHOE MPOU3BEICHUE (2 Z+ E) . g , €CIIN g = {]_;0;3} " B: {2;_1;1}_
Pemenue

1) HaiizéM KoOp/HHATH 2 :
2a={208)

2). Haiiném koopauHatsl 2 a+ b :
2a+b={206+ {211} = {4-17}.

3). Haiiném ckansipHoe mpou3BeeHUE:
> o5 o

(2a+b)-a=4-1+0-(-1)+3-7=25.
OrTBer: 25
3agaua Ne 4.

N |-
Ml ow

- -
4. TIpy KaKOM 3HAYECHHH > BEKTOPHI & = {4;—6; X} ub= {— ;3} Oy/yT KOJUTHHEAPHBIMU?

YcaoBue KOJUIMHCApHOCTU BEKTOPOB:

- g Xy _ Y1 _ Z,
a VM b KONNMHEapHbl, eClii — = — = —,
X, Y2 2
[Tonyuum
4 -6 x
1 3 3



L—7
3
OrtBet: X=-24.

(I)opMa NMpeacTaBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCIICHHA.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTnyeckoe 3anaTHe Ne 45

«I[eKapTOBa CUCTEMA KOOPAUHAT HA IJIOCKOCTH. YI)aBHeHI/IH HpHMOﬁ, OKPY/KHOCTH. Pemenue
3a1a4 HA PACIOJ0KCHUEC MPAMBIX HA IIJIOCKOCTH»

Hean padorbl: Hayuntbes pemars 3a1aui Ha HaXOXKJICHHE YpaBHEHUN HPSMBIX M OKPYKHOCTEH,
Ha PacIoJIOKEHNE IPSIMBIX Ha MIIOCKOCTH.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCHOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCcTBO OYKB B (paMUITHH

p- Mecs1 poxXACHUS

1. Haiitu Touky nepecedeHus NpsAMbIX: mx —py+n=0 yg x—y—p=10.

2. HaiimuTe OCTPBIN YroJ MeXTy PSIMBIMH:

mrtny —p=0puny —py —wm =0,

3. CocraBbTe ypaBHEHHE TPSMOM, MapauIeIbHON TpsaMoil pPX+Yy—m =0 u mpoxozsmeil yepe3
TOUKy Al{—n; 1].

4. U3 toukm A —1) Ha npaMyro nX+ py+1=0 onymeH nepnenaukyiasp. CocTaBbTe €ro
ypaBHEHUE.

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1. BHMMaTeIbHO 03HAKOMBTECH C YCIOBUEM 3a1aHMUSL.
2. Tlonb3ysAch KOHCHEKTaMM JIEKLUUH, NoA0epuTe HYXHYIO (OpMYTy WIM COOTBETCTBYIOLIEE



YCJIOBHUC IJId PCUICHUA 3ada4n

3amaua Ne 1

Haiitu Touky nepecedeHus MpsMbIX:
2Xx+3y—-12=0wu x—y-1=0.
Pemmm cucremy:

{2x+3y—12=o, {2(1+y)+3y—12:0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
X=1+Yy; X=1+Yy; X=3.

Otser: Touka M (3;2].

3amaga Ne 2
OHpe,[[eJ'II/ITB yroJj Mexay IpaMbIMU, 3aJTaHHBIMH YPABHCHUSIMU
2x—3y+6=0u x+5y—-2=0.

Pewenue
Haiinem yrnoBpie KO3 GHUIIUEHTHI THX MPSMBIX:
2X—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy =—-X+2,
y—gx+6 y——lx+Z
3 5 5
2 1
k, =—. k,=—=.
b3 * 5
) k, — K,
[ToncraBuM HalifieHHBIe 3Ha4eHUS Kk, U Kk, B popmyny: Igp=—"—"—.
1+k -k,
BESNC
1
gp=—>7 5= =L
1+(-2) = —
5 3 15

tgp=-1, ¢=135".
[Tonmy4yeHHBI yrom Mexay OpsSMbIMH - Tynod. CMexHbI ¢ HUM, OyIeT OCTphIid, TO ecTb

@, =180° -135° = 45°,

3amaya Ne 3

1. CocraBpTe ypaBHEHHE IPSAMOM, MapauieabHON npsiMor 5X + 3y —7 =0 u npoxonsmen depes
Touky A(-2;6).

Pemenue

CocraBum ypaBHEHHE my4yKa MPSIMBIX, MIPOXOIALINX yepes TOUKY
A(-2;6).

y—-6=k(x+2)

HaxonuMm yrinoBoit ko3¢ (GUIIMeHT J7aHHONW TPSIMOiA:

3y =-5X+7,

5 7 5

=——X+—; k,=——.
y=73%ty T3



5 . . .
Tax xak npsMble napaiienabHel, TO K, = — 3 - YIJ10BOM KO3 (HULIMEHT UCKOMOMN IPSIMOHA.

. 5
HOI[CTaBI/IM HaAUnACHHOC 3HAYCHUEC k2 =— 5 B YPaBHCHHC ITyYKa IIPSAMBIX:

y—6=k(x+2);
rocJie mpeodpa3oBaHMs MOIYIHM:
5x+3y—-8=0.

3agaua Ne 4
U3 touku A(-3;5) Ha psimyto X — 2y + 3 =0 onyuieH nepreHuKyisp. Hamucare ero ypaBHeHue.
Pemenne
CocTaBuM ypaBHEHUE ITy4Ka IPSIMBIX, IPOXOAIINX Yepe3 TOUKY
A(—35).
y—-5=k(x+3).
Haiinem yriosoii koaddunuent k, npsmoit X —2y +3=0;
—2y=—X-3;
1 3

==X+—;
Y 2 2

1

YuuteiBas YCIIOBUC TMEPHNCHAUKYIIIPHOCTU IIPAMBIX: kl :_k_, HalgeM YpaBHCHUC HCKOMOM

2
MpAMOi

k, =—2.
y—-5=-2(x+3);
y+2x+1=0.
OtBer: y+2x+1=0.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

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

HCO6XO,[[I/IMOI>'I IOCICI0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 "HegouerTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBIL, B XOJE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITOJIHEHHON YacTH pabOoThI HE MO3BOJISET CJIeNIaTh MPAaBUIIBHBIX BHIBOJIOB.
Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IpakTnyeckoe 3ansitue Ne 46

«Pemenue 3a1a4 Ha NApALIEIBHOCTH NPAMOM U IJIOCKOCTID



eab padorsi: HayunThbes pemarh 3aa4v Ha MapajyIeIbHOCTh MPSIMOM U TJIOCKOCTH, UCIOJIb3YS
IIPU3HAK NApAJJIEIbHOCTH NIPSIMOM U IJIOCKOCTH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparbs crnocoObl pemieHusi 3aaad MNpo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcyiiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bike Poccuiickoit
denepanny ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYJIbTYpPHOTO KOHTEKCTa

MarepuasnbHoe obecniedenue: VHIuBUyalIbHbIE 3aJaHUs, CIIPABOYHBIE MaTepHaibl, KOHCIIEKTbI
JIEKIIUN.

3aganue:

M- KOJMYECTBO OYKB B UMCHHU
N- KOJIM4YECTBO OYKB B (haMUITHH
P- MECSIIl POXKICHUS

3amagaNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.
1). Kak pacnonosxensl npsimbic AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa kBajipara paBHa n CM.

3agaua Ne2
OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanne BC otcrout ot Hee Ha
-~ 3 DA +
P cm. Haiiure paccTosHUE OT TOYKM TIEPECEUCHNs JMaroHanel 10 IIockoctu P, ecim — = =
m

3amaua Ne3
[Tnockocts P mepecekaer croponst AB u AC tpeyronpHuka B Toukax Bj; u C; cCOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cMm, a AC,: C,C = m:n. Haittu BC.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCy’kaas OT TOTO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemenuun 3amay Ha 3Ty TEMY HCIOJIB3YETCS OINpeAeNieHUEe NapauleIbHbIX NPSIMOH U
IJIOCKOCTH, IPU3HAK MapaJUIEIbHOCTH MIPSIMON U TNIOCKOCTH, @ TAK)KE BAIM 3HAHUS U3 IUNIAHUMETPHUU.

3anada Nel
Touku A, B, Cu D ne nexar B omnoit miockoctu. K u M — cepenunst orpeskoB BD u CD.
1) UWmerot nu oOmmue Touku npsiMasi KM u m1ockocTb, B KOTOpOit jexar Touku A, B u C?
2) Beraucnure nepumetp Tpeyroiabauka AKM, ecnu paccrosiHue
MEXy KaKJI0M Tapoy TaHHBIX TOYEK PaBHO & CM.

K M JlaHo: x, A€ x, BE«,C €,
BK=KD, CM=MD,
I \ AB=AC=BC=AD=BD=CD=8 cm

C
\iW 1) nepecekarotcst it KM n «

o A 2) Haiitu P,y




Pemenue:

1) Touka K sBisiercst cepenunoit orpe3ka BD, Touka M- cepennna otpe3ka CD. 3HauuT oTpe3ok
KM - cpennss nunus tpeyronbauka BCD.

[To cBONMCTBY CpenHEN JTMHHUM TPEYrojibHHUKAa KM||BC, KM = %BC. CnenoBatenbHo, oTpe3ok KM
napajuieJieH MpsMOH, Jexaleld B IockocTH. [lo mpu3Haky mapajuieslbHOCTH NMPSAMOW M IUIOCKOCTH,
orpe30k KM U II10CKOCTh IMapasuleibHBbL, T.€. HE IEPECEKAOTCS.

2)Pxy = AK + AM + KM

KM =>BC KM=4cm.

Pacemorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIe
PAaBHOCTOPOHHHUE TPEYroJbHUKHU, a oTpe3ku AM u AK- meauaHbl M BBICOTBI 3THUX TPEYTrOJIbHUKOB.
Haiinem 3tu otpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM = V82 — 42 = 64 — 16 = /48 = 4/3 cM
Puey =4+4V3 +4/3 =4+8/3cm

3amaya Ne 2
OcnoBanue AD Ttpanerun ABCD naxonurces Ha miockoctr P, a ocHoBanne BC orctouT oT Hee Ha
5 CM. Hailimure paccrosiHue OT TOYKM IEPECEYEHUs NHArOHAIEH 10
i DA 7
IUIOCKOCTH P, eciti — = =,
| N B B 3
Jano:
P57 TN TR ABCD — Ttpanenus,
DA i "f‘f'.w,::_"i: ) 7 _
—= JEEETEEREN, - BB1=5cm, BB1-P
N . Haiitu: paccrosinue ot M 5o nimockoctu P
Pemenue

1) 13 Touku M mpoBezaem k miockoctu P nepnennukynsip OM. CnenosarensHo, OM- paccTosiHUe
ot M 1o miockoctu P.

2) Paccmotpum AADM u ACBM

¢BMC = £DMC KakK BepTUKAJIbHbIC

£CBM = £ADM Kak HakpecTJexalue mpu napamienbHbeix npsmeix BC u AD u cexymieit BD.
3Ha4yut, AADM 1 ACBM 1100OHEI U Z—g L

BM (M’
DA _ 7 DA _ DM _AM _ 7

= - = = =
CB 3 CcD BM cM 3
DM 7 7 3
— =-=DM =—BD,BM = —BD
BM 3 10 10

3) Paccmotpum ABB;D u AMOD
¢D — o6wwit, 2BB,D = 2MOD = 90° = ABB,D ~ AMOD

BB,  BD
MO~ MD
BB, BD 10
MO ~ 07BD 7
7
MO =—BD
10

MO =1—70-5 = 3,5 cm.
OtserT: 3,5 cm.

®opMma npeacTaBJIeHUs Pe3y/IbTaTa: BEIIIOJIHEHHOE 3a1aHHUE.
Kpurepum ouenku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE



3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJeTBOPHUTEIBLHO" CcTaBUTCA, eciid padoTa BBIIOJHEHA HE MHOJHOCTHIO, HO 00BEM

2 b

BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAOOTHI OBUIH TOTYIIEHBI OTHOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckasi pa6ora Ne 47
«Pemenue 3a1a4 Ha NePHEHAUKYJIAPHOCTH NPSAMOI U IJIOCKOCTH

Henp padorei: HayunTbest MCIONb30BaTh NPU3HAK MEPHEHAMKYISAPHOCTH NPSAMOM U IUIOCKOCTH,
TEOpPEMY O TPEX NEPHEHANKYIIAPAX IMPU PELICHUH 3a1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pelieHus 3ajad NpoPEecCHOHANbHON JEATEIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

MaTtepuajbHoe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anmagaNel

Han pom6 ABCD. U3 Touku nepecedenus ero quaronanei nposeaeH orpe3ok OF, tak, uro AF = €F
, BF = DF. Jlokaxure, uyro OF meprneHauKyIsiper MmIockocTu pombOa, oTpe3ok AC mepneHIuKyIspeH
mwiockoctu BDF.

3anaya Ne2

Han paBHOOenpeHHblit TpeyroabHuk ABC. AC = BC= n cM, 4B = m+ 5 cM. 13 Bepmmnbl yrioa C
IIPOBEJIEH K IUIOCKOCTH neprneHauKkyisip CD, paBnslii p cM. Haiinure paccrosiHue ot Touku D 10 cTOpOoHBI
AB.

3amaga Ne3

Touku A u B nexxat B miockoctu o, M — Takas Touka B MpPOCTPAHCTBE, A KOTOpOW AM = m
, BM = n y OpTOroHaJbHAs MPOEKIUs Ha IIOCKOCTH oo oTpe3ka BM B Tpu paza Gosbliie OpTOroHaIbHOM
MIPOEKIIMU Ha 3Ty III0cKoCcTh oTpe3ka AM . Haliaure paccrosiHue ot Touku M 10 TIIOCKOCTH o .

3agaua Ne 4

Bricota mpsimoyromeHoro TpeyronbpHuka ABC, omymieHHas Ha TUNOTEHY3y, paBHa P cm. U3
BepunHbl C mpsiMOoro  yria BoOcCTaBleH K  IulockocTd  TpeyrosnbHuka ABC nepnenauxyssip CM,
npuyeMm CM = m+ n cMm. Haliaure paccrosiaue ot Touku M 1o runotenysst AB.

Ilopsinok BbINOJHEHHS PadOThI:



1. BHUMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anuimmTe, 4TO B 337a4e JIaHO, CIeTIaliTe PUCYHOK.

3. IIpoananu3upyiite ycioBUe 3aauu, pacCy’kaas OT TOr0, YTO HYKHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pewmreHun 3amad Ha 3Ty TEMY HUCIIOJIb3YETCS ONPENEICHUE NEPIEHAUKYISIPHBIX MPSMON U
MIJIOCKOCTH, MIPU3HAK MEPHEHANKYISIPHOCTH TPSIMOM U IJIOCKOCTH, TEOPEMBI O TPeX MEePHEHIUKYISIPaAX, a
TaKKe BalllM 3HAHUS U3 INIAHUMETPUU

3anayva 1
N3 Touku mepecedyeHus auaroHainei napamwienorpamma ABCD mnpoenen orpe3ok OM Tak, 4TO
MA = MCME =MD, Jlokaxkute, 4To 0Tpe3ok OM neprneHIuKyIsapeH MI0OCKOCTH MapauieorpaMma.

Jano:
M AECD - mapanmemorp aMM

ACNEBD =10
5 c MA = MC,MB = MD
% Jlokaszate: OM-L{ABCD)

JlokazaTenbCcTBO
1) Paccmorpum TpeyroiabHuku AOM m COM. OM - oOmas cropoHa, Ma = MC no ycnosuto,

A0 = 0C o cBOWCTBY AMaroHajel napajieaorpaMma. 3HauuT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM,
T.e. 440M = ACOM. CnenoBaTenbHO, LAOM = £COM,

T. K. 9TH YIIIBI CMEKHBIE H paBHBIE, TO OHH paBHI 1o 90°, T.e. OM L AC.

2) Paccmotpum TpeyronbHukn BOM u DOM. OM - obmas ctopona, M& =MD no ycnosuio,
EC = 0D o cBOMCTBY AMaroHajei napauieaorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = ADCOM. CienoBaTenbHO, LEOM = 2 DOM,

T. K. 5TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, .e. OM LBD.

O L AC,
3) O L ED

} = OM L (ABCD ] oo mpmsHary Dep Il HAHKFAPHOCTH OpAMof H [0 CHOCTH.

3agaua 2

Croponsl TpeyroibHuka 10 cm, 17 cm u 21 cm. M3 BepiuHbl OOJBIIErO yIia 3TOr0 TPEeyrojbHUKA
MIPOBEJIEH MEPHNEHAMKYISP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinute paccrosiHue oT €ro KOHIOB JI0
OoJbIIeH CTOPOHBI.

Hano:
AABC, AR =10 a0, BC = 17, AC = 21em

BDA(ABC),BD = 15em
== Haiitu paccrosaue ot B u D no AC

Pemenue
1) JdonomHuTenbHOE MOCTpOEHUE: MpoBeaeM EM L AC.

3nauut, BM- paccrosunue ot B no AC.
DM — marmoHHag
BM — mpoerpia HarorogHol = DM 1L AC = DM — paceroagne or D go AC,

B 1 AC,

2) s toro, uroObl HaiTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudaja €ro IUIOINIajib,



+b+c

ucnonb3ys Gopmyny Iepona 5, = fp:(p—ol (p—8) (p—r), p= -

1b+17+21

p=T=24CI-I

Sapr =+ 2% (24 —10) (24 —17) (24 — 217 =+/24 - 14 -7 - 3 = Bdem®
3) 3anumem GopmMyny sl BBIYUCICHUS VIO &, = i oh

[Ipumenum 3Ty GopMyiny K HalleMy TPEYTONbHUKY: S ,4m; = ?AC - EM.
Beipazum u3 atoit popmynet BM:  BM = %
BM =2 =g m

21

4) PaccmotpuM TpeyroibHUK BDM- nmpsMOyronbHBIN, T.K. BD L (ABL),

ITo Teopeme [Tudaropa naiinem DM:

Dm? =BDRY+BM*?

DM? =157 + 8% = 289

DM =280 = 17 em

OTBeT: pacCTOSIHUSI OT KOHIIOB NIEpIEeHUKYJIsIpa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kputepun onenkmn:

Ouenka "OTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B TOJHOM O0OBEME C COOIIOJEHHUEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH JEHCTBUI; B OTBETE€ MPABWIBHO M AKKypaTHO BBITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO I03BOJISIET MOJYYUTh NpPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 4.2. [IpavMble U JIOCKOCTH B POCTPAHCTBE
IIpakTuueckas padora Ne 48

«Pemenne 3a1a4 Ha IPUMEHEHHE TeOpeM 0 TPEX NMepneHAuKYJIsAPax»

Henb padorei: HayunTbest nCmosb30BaTh NpU3HAK MEPHEHAMKYISPHOCTH NMPSAMOM U IIOCKOCTH,
TEOpPEMY O TPEX NEPHEHAMKYIIApAX IPHU PEIICHUH 3a1ad.

BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoQecCHOHANbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBMEHHYI0O KOMMYHHKAIIMIO HAa TOCYTApCTBEHHOM si3bIke Poccuiickoi

(Dezlepaunﬂ C y4€TOM 0COOCHHOCTEH COMUAJIBHOTO U KYJIbTYPHOI'O KOHTCKCTA

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:



M- KOJIMYECTBO OYKB B UMEHU
N- KOJIUYECTBO OYKB B (haMUTUU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecevenus ero quaronaiei mposeaeH orpe3ok OF, tak, uro AF = €F
, BF = DF. Jlokaxure, yto OF meprieHauKyaspeH IUIOCKOCTH pomba, oTpe3ok AC meprneHaukynspeH
mwiockoctu BDF.

3anaya Ne2

Han paBHoOenpennsbiii TpeyroabHuk ABC. AC = BC= n cM, 4B = m+ 3 cm. U3 Bepmmabl yriia C
MPOBEJICH K MJIOCKOCTH neprneHaukyisip CD, paBubiii # cM. Haitgute paccrosinie ot Touku D 10 CTOpOHBI
AB.

3amaua Ne3

Touku A u B nexxat B miockoctu oo, M — Takas TOuka B MPOCTPAHCTBE, ISl KOTOPOW AM = m
, BM = n ¥ OpTOrOHAJBHAS MPOEKIHs Ha IUIOCKOCTH ¢ oTpe3ka BM B Tpu paza Gosbliie OpTOroHaIbHOM
IIPOEKIIMU Ha 3Ty IIOCKOCTh oTpe3ka AM . Halinure paccrosiHue ot Touku M 10 IIIOCKOCTH o .

3agaua Ne 4

BricoTa mpsMoyronbHoro tpeyroibHuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepiuHbl C IpsIMOro  yria BoOcCTaBlIeH K IUIOCKocTH — TpeyronbHuka ABC nmepnenauxymnsp CM,
npuueM £M = m+n cm. Haliqute paccrosnue ot Touku M o runorenyssl AB.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHuMareabHO MPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclIOBUE 3a/1auu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3a7a4dy. 3anuiimuTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIHOIB3YETCS ONPEIEICHUE MEPIEeHIUKYISIPHBIX MPSMON U
IJIOCKOCTH, IPU3HAK MEPHEHIUKYISIPHOCTH MPSIMON U INIOCKOCTH, TEOPEMBI O TpeX MEPHEeHIUKYIsIpax, a
TaK)Ke Ballll 3HAHUSA U3 INIAHUMETPUU

3anaua

Beicota npsmMoyronbHoro TtpeyroiapHuka ABC, omyiieHHas Ha THIOTeHY3y, paBHa 9.6. U3
BepmuHbl C mpsiMOTO  yrila  BOCCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyem CM = 28. Haiiaure pacctosiHue or Touku M o runorenysst AB.

Pemenne

[TpumenuTe TeOpeMy o Tpex NepreHANKYIApax.

[Tycte CK - BBICOTA MaHHOTO MPSIMOYrOJBHOTO TpeyronbHuKa. Torma MK - HakimoHHas K
wiockoctu TpeyroapHuka ABC, a CK - oproronanbHas NpoeKuus 53TOW HAKIOHHOM Ha IUIOCKOCTh
tpeyronsHuka ABC. Tak kak CK+-AE, TO 110 TeopeMe O TpexX NEepHeHIUKyIspax MK - AE. 3HauuT, AIUHA
orpe3ka MK paBna pPaccTOsHUIO oT Touku M 110 npsimoit AB. "3 MIPSIMOYTOJIBHOTO
tpeyrompauka MCK 1o Teopeme ITudaropa Haxoamm, 4To

MK = ~CK? +0M? = 967 + 282 = 29.6.

OteT: paccrosinue ot Touku M g0 runotenysst AB paBHo 29.6.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kpurtepun onenkmn:
Ouenka "OTJMYHO'" CTaBUTCS, eciii paboTa BBHITIOJIHEHA B TOJHOM OOBEME C COOIIOJEHHUEM



HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo' CTaBHUTCS, €CIIU BHIMOJHEHBl TPeOOBaHMA K OLEHKE "OTINYHO", HO JTOMYIIEHBI
2-3 "Henmoyera.

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

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

IIpakTnyeckoe 3ansitue Ne 49
«PemieHue 3a1a4 Ha Napa/IeJIbLHOCTb IVIOCKOCTEH»

Henap padorbi: HayunTbes MCnosib30BaTh MPU3HAK IMApaJIEIbBHOCTH IUIOCKOCTEM M CBOMCTBa
napajyieNIbHBIX MJIOCKOCTEN MPH PeIIeHUH 3a/1ay.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HeKHHﬁ.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3anmaga Ne 1

Mexnay nByMs napajijielbHBIMU IUIOCKOCTSAMM 3aKJIFOYEH OTPE30K, MIMHOM m+n cM. Hangure
IIPOEKIINN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXAY INIOCKOCTSIMU PaBHO p CM.

3amaua Ne 2

[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HAaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. IIpoekuus HakinoHHON AC Ha OIHY U3 IUIOCKOCTEU
paBHa m cM. UeMy paBHa IpOEKIUA HAaKJIOHHOW BD?

3anmaga Ne3

Mexny AByMs TapauieIbHbIMH TUTOCKOCTSME P 1 Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexat B miiockoctu P), AC=m+n+p am, BD = m +n aMm , pazHocTs npoekiuit AC u BD Ha onHy u3
IJIOCKOCTEMN paBHa m M . HaliquTe MIMHBI 3THX MPOESKUMI U PACCTOSHUE MEKY INIOCKOCTSIMH.

Ilopsinok BbINOJHEHHS PadOThI:

1. BHuMaTenbHO MPOYMTANTE YCIOBHE 3aauH.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, pacCy’kaas OT TOr0, YTO HY)KHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3a1auy. 3anuIINTE OTBET.

[Ipn pemeHuM 3aga4 Ha 3Ty TEMY MHCIIONB3YETCS OMNpENEICHNUE MapalIeNIbHbIX IUIOCKOCTEH,



IMPpU3HAK MapajjiICJIbHOCTU HHOCKOCTeﬁ, TCOPCMBI O MapalJICJIbHBIX IJIOCKOCTAX, a TAKKC Ballld 3HAHUS U3
IIAaHUMETPUN

3amaua Ne |
Mexny aByMsl mHapaUlelIbHBIMU IUIOCKOCTSIMU 3aKJIIOYEH OTpe3ok, miauHod 10 m. Hailigure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKIY IJIOCKOCTSIMU PAaBHO & M.
Hano:

a//B,AB =10 cm
/ A / ACLB,AC = 8 cMm
\ Haiitu npoexuuu AC

AN

Pemenue

1) Tak Kak TUIOCKOCTH TapaJUieibHBI, TO PACCTOSHUE MEXAY HUMH - 3TO nepreHaukysip AC.
[TocTpoum npoekuuto orpe3ka AB Ha miockocts B. 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyroybHbIil.

ITo Teopeme ITudaropa AB? = AC* + BC?

AC? = AB® — BC?

AC* = 10° — 8% = 100 — 64 = 36

AC=6 cm.

Tak Kak MI0CKOCTH MapajuIeNIbHbI, TO MPOCKIIMN OTPE3Ka Ha ATH TUIOCKOCTU OYIyT paBHBHI.

3amaua Ne 2
IInockoctu M n P mapamiensusl. 3 Touek A u B miockoctn M mpoBeneHbl K IUIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nHakinonnoit AC Ha oJlHy U3 TUIOCKOCTeH paBHA 12 cM.

Uemy paBHa Npoek1us HaKIOHHON BD?

Jano: M | P,AEM,BEM
T AC =37 cm,BD =125 cm
A B AE 1L P,BK 1L P,CE =12cm
Haiitu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.
ITo teopeme IMucaropa AC* = AE? + CE?

AE* = AC* — CE*  AE” = 37% — 12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum TpeyronbHuK BKD- ipsiMoyroyibHBIN.
ITo teopeme IMucdaropa BD? = KD* + BK?



KD* = BD* — BK? AE=BK, kak paccTosiHus MeXIy MapauieIbHbIMU IIOCKOCTSIMH.
KD* = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cm.

OtBet: poekuusi BD paBua 120 cwm.

3amaua Ne3

Mexny AByMs lapauieabHeIMU TIockocTssMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B mockoctu P), AC=13 cm, BD=15 cm, cymma npoeknuiit AC u BD Ha onHy U3 miiockocTei
paBHa 14 cm . Haiiaure qyinHBI 3TUX NPOEKIUM U PACCTOSTHUE MEXKIY IIIOCKOCTSAMMU.

4 N>

JaHo: Q I P,Ae P,BeP
AC =13 cm,BD = 15 cm
AE 1L Q,BK L Q,CE + DK = 14 cm
Haittu: CE, AE, DK

(il s

Pemenue
1) Paccmorpum tpeyronbHuk ACE- npsiMOyroyibHbIH.
ITo Teopeme ITudaropa AC* = AE* + CE?
AE? = AC® — CE?
[lycTs CE = x, Torna DK=14-X.
AE? = 169 — x*
2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.
ITo Teopeme ITudaropa BD* = BK* + DK
BK? = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x°
AE=BK, kak paccTosiHus MeX1y HapauieIbHbIMU IIOCKOCTSIMU
3HauwT,
169 — x? = 29 + 28x — x?
28x = 140
X=5
CE=5 cMm, DK=14-5=9 cMm
AE = V169 — 25 = V144 = 12 M

OrtBer: pacCTOAHUEC MCIKAY IIJIOCKOCTIAMU 12 CM, IPOCKINHN HAKIIOHHBIX S5cmu9cem.
(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIEeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKH.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeJIEHUS pabOThI ObUIH JOMYIIEHbI OIIMOKH.

OueHka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.



Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckoe 3ansaTue Ne 50
«Pemenune 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Heap padorei: Hayuutbest pemate 3aaud Ha NPUMEHEHHME NOHATUH YIyla MEXIy NpsIMOM U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSMH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOuparh crmoco0Obl pemeHust 3aga4 npodhecCHOHAIbHON ACSITEIIPHOCTH NMPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaaTh YCTHYIO U TUCbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM fA3bIke Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHusl, CIIPAaBOYHBIC MaTCpUaJIbl, KOHCIICKTbI JICKIMH.

3aganme:

M- KOJINYECTBO OYKB B UMEHU

N- KOIWYecTBO OYKB B (paMHIIUU

p- mecsn poKIaACHUS

1) 3 Toukn A BHE IUIOCKOCTH IPOBEAEHBI K IVIOCKOCTH NEPIEHAUKYISAP AB = n CM U HaKJIOHHbIE
AC 1 AM, o6pasyrome ¢ miockoctsio yrist 30°. HaiiauTe yron Mesxty HAKIOHHBIME npsiMoit. Haifure
CM.

2) KaTeTsl NpsIMOYTOJIBHOIO TPEYroJbHUKA PAaBHBI n CM U n 4+ m cM. OnpenenuTe paccTOsSHUE OT
BEPILMHBI NIPSMOTO YIJla 0 IUIOCKOCTH, KOTOpasi IPOXOAUT YEpe3 TUIIOTEHY3Y U COCTABIIAET yroil 30% ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha peOpe mpsimoro JByrpanHoro yria. AA; u BBi- nepnenaukymnspsl k
pedpy, MPOBEACHHBIE B Pa3HBIX I'paHAX, IpuueM AB = m cM, AA; =n+m cM, BB; =n—1 cMm. Haiinure
AlBl.

IHopsaok BbINOJHEHUS PA0OTHI

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yclOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXXHO HaiiTh. BcomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3anuIInTe OTBET.

[Ipu pemiennn 3aa4 Ha ATy TEMY UCIOJIB3YIOTCS ONPEIETCHUS yIiia MEXAY MPSMOH U MIIOCKOCTHIO,
JBYTPAHHOTO yTJIa, IMHEWHOTO yTJia ABYTPAHHOTO YTJia, @ TAKXKE BaIllM 3HAHUS U3 TUTAHUMETPHH.

3agaua 1

Han tpeyronsauk ABC co croporamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepes MEHBIITYIO CTOPOHY
IIPOXOJUT TUIOCKOCTh, COCTABIAIOLIAS C IUIOCKOCTBIO TPEYrOJbHUKA YroJl 45°. Haiimure paccTosiHue
MEXy INIOCKOCTBIO U BEpIIMHOMN B.

B

o Jano: AABC,AB =9 cm
BC =6cM,AC =5cmMm




AC € a,ax = 45°
Haiitu: Paccrosuue ot B o a

Pewenne

1) lonoyHUTENbHOE IOCTPOEHUE: IPOBEAEM BD L a = BD — paccTosiHue OT B 110 ruiockocTH a.
BM L AC = DM 1 AC no TeopeMe 0 Tpex NeprneHAuKyJIsgpax.

3HaunUT, ~BMD — NMHENRHBIN Yroa JBYTPaHHoOro yraa, ZBMD = 45°,

2) B tpeyronsnuke ABC Haiinem BeicoTy BM.

CHauasa BBIYHMCIUM IIJIOMIA b TPEYroJibHUKa 1o GpopMmyite ['epoHa:

S,=p p-a) (p-b)-(—c)

9+6+5
= =10cMm

Sapc =V10-1-4-5 = 10/2cm?
Sapc = 3AC- BM = BM = 242¢
BM =222 = 4Fen

3) Paccmorpum tpeyroasHuk BMD- npsiMOyrosibHbIN 0 TOCTPOCHUIO.
22 _ sinzBMD

BM

BD = BMsin£ZBMD

BD = 4v2 - sin45® = 4v2- 2 = 4. cm,

2
OTBeT: PacCTOAHUC OT B 1o nockoctu 4 cMm.

3amaua 2
Konusr otpeska MK nexar Ha rpaHax mnpsaMoro JasyrpadHHoro yrma. MM; un KKi-
MePIEeHIUKYIAPEI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitnure KKj.

-
=
"

AN HaHo: < aap = 90°

[\ o MK =13 cM,MM; = 12 cM, MK, =3 M
2 MM; 1 a,KK, L a

f/ Haiitu: KK,

iy

Pemenne

1) TlocTpouMm NMHEHHBIA yroj ABYTrpaHHOro yria. J{is atoro uepe3 Touky Mj mpoBeneM OoTpe3ok

M;E, napannensusiii u paBHbiii KKj.
KK, 1 a, ciienoBareibHO, M4 E 1L a.

< MM, E — IMHeHHbI}A yroa AByrpaHHOro yria, sHauut < MM, E = 90°,

2) PaccmoTpum AMEK

ME- HaknoHHas K miaockoctv B, EM; — ee mpoekiust Ha 3Ty MmI0cKocTh, EM; 1 EK ( T.k. EM1KjK —
MPSIMOYTOJIBHUK 10 nocTpoenuto). CrnenoarensHo, ME L EK ( 1o Teopeme 0 TpeX MepHeHAnuKyIspax) u
AMEK — npsiIMOyTOJIbHBIH.

ITo Teopeme ITudparopa MK? = ME? + EK®

ME? = MK? — EK? EK=M;K;=3 cm

ME? = 13* — 3% = 169 — 9 = 160

ME = V160 = 410 cm

3) PaccmoTpum AMM; K — npsimoyrosibHbIii, T. K. < MM, E = 90°.

ITo Teopeme [Tudaropa ME? = MM, ? + M, E?

M,E? = ME? — MM, 2



M,E? = 160 — 144 = 16
M;E=4 cm.

3uaunt, KK1=4 cM.
OtBet: KK1=4 cwMm.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4Ho'" craBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMucHy, BEIYUCICHUS, PUCYHKU U TPapUKU.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh IPABIIILHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnyeckoe 3ansaTue Ne 51
«Peienue 3a1a4 Ha napajuiejienunex u Kyo»
Heanb padotbl: HayunThes pemars 3a1a4uu ¢ napajiesienuneaoM u Kyoom

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHAIN3a U UHTEpIpeTaluy UHPOpMaLuu 1
MH(OPMaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHMS 3a/1a4 MPOPECCUOHANBHOMN J€ATeIbHOCTU

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO MO3MIHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJMUIIMOHHBIX POCCHUMCKUX JTyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHM3AlMM MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIapThI
AHTUKOPPYNIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIIeH Cpeibl, pecypcocOepekeHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHUM KIMMaTa, IPUHILMUIIBI OEpexIMBOro MpOU3BOJCTBA, 3(P(HEKTUBHO AEHCTBOBAThH B
Ype3BbIUAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIJIEHUS 3/10POBbSI B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest pohecCHOHATBHON JJOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.

3amanme:
1.Pe6po xyba paBHO 6 cM. Haiitu ero o0bem u miiomaab MoTHONH MOBEPXHOCTH.
2. B mpsMoyronsHOM Mapajuiefienune/ie AuaroHanb ocHoBaHus 12 cMm, a 6okoBoe pedpo 15 cwm.



Haiitu mmiomaabs 1uaroHajIbHOTO CEYEHMS.

Ilopsinok BbINOJIHEHUs padoOThI:
1)BBIMOTHUTE YepTekK

2)3anucarh KpaTKO yCIOBHE 3aJ1a4U
3) OopMuTh perieHue 3a1a4u

3agaua 1: Yron mexnay nuaronansio AC, npsmoyronbsHoro napamienenunena ABCDA1B1C1D;, u
mockocThio ocHoBaHusA ABCD pasen 30°, a nmuaronans OokoBoil rpanu DC, HakiIOHEHa K IJIOCKOCTH
OoCHOBaHUs 1oy yrioMm 45°. Beicota nmapaienenunena pasua 3 cM. Haiinute ero oobem.

Pemenue:

C

LODC = £DCC=45°=DC=CC =3
' AC,=2CC, =6
AC =6 -F =33
BC=JAC - 4B =37-9 =32
Viscoancn, =AB-BC-CC, =3-32.3=272
Oreer: 272 o’ |
3apaua 2: CropoHBI OCHOBaHUS npﬂMoyronLHbro napaJuieNienuIieia paBHel 6 Mu 8 M, 60K0BOE pedpo

paBHo 10 M. Haiire yron Mexxay quaroHasIbio NapajulelienuIe/1a v MII0CKOCThIO €r0 OCHOBaHUS.
Pemenne:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
O1tgert: 45°,

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HCO6XO,I[I/IMOI71 IO0CIae10BaTCIbHOCTHU ,Z[GfICTBHfI; B OTBCTC MPaBUIIBHO M AKKYpPaTHO BBIIIOJIHCHBI BCC
3allMCHU 1 BBIYMCJIICHU .



Ouenka '"'xopomo' CTaBUTCs, €CIM BBIOJIHEHBI TPEOOBAaHUS K OLEHKE "OTIUYHO", HO JAOIMYIICHBI
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€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IMpakTnyeckoe 3ansiTue Ne 52
«Pemenue 3a1a4 Ha NPU3MY U HPAMUIY»
Heapb padorbl: HayuuThes pemarh 3a1a4u ¢ MPU3MON U TUPAMHUION.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 HMcnonp30BaTh COBpEMEHHBIE CPECTBA NONCKA, aHAIN3a M MHTEPIpETAd UHPOPMALUU U
MH(OPMAaLMOHHbIE TEXHOJOTHH JUIs BBINOJIHEHU 3a/1a4 IPOpEeCCHOHATIBHOM 1€ TeIbHOCTH

OK 06 IIposBasATh TIpakJaHCKO-NIATPUOTUYECKYIO IO3ULIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKMX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YUETOM TapMOHHU3AIMH MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOUICHWH, NMPUMEHSATh CTAaHAAPTHI
AHTUKOPPYIILIMOHHOTO OBECHUS

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIeH cpeabl, pecypcocOepeKeHHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OEpeXJIMBOrO MPOU3BOJCTBA, 3(PPEKTUBHO JEeHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KYIbTYPBI AJIi COXPAHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccnoHabHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUeCcKOn
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBaThcs MpodheccCHOHATBHON TOKYMEHTAllMe Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

[1IK 2.2. ®opmupoBaTh Oyxrairepckyro (pUHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:

1. JInsg OueHKHW 3aTpaT Ha MaTepualbl HaWAWTE IUIOIIAAb ITOJIHOM MOBEPXHOCTH Hpu3Mbl. Ecimn
M3BECTHO, YTO OCHOBaHHUE NPSMOW MPU3MBI - TPEYTOJIbHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, OOKOBOE
peOpo MpU3MBbI paBHO 8 M.

2. ]l OLIGHKM 3aTpaT Ha MaTepualbl HalJAWTe IUIONIA(b IOJHON MOBEPXHOCTU MPHU3MBI U OOBEM.
Ecnu u3BecTHO, UTO OCHOBaHME MPSIMON MPU3MBI — MapajuiesiorpaMM CO CTOpOHaMHu 4 ¢cM U 6 CM U YIJIoM
MEXKly HUIMU 60°. Boicora Npu3Mbl paBHa 12 cm.

3. Jlns OLIEHKM 3aTpaT Ha MaTepuaibl HalAuTe 00bEeM MPaBUIBLHOM YETHIPEXYTOJbHON MUpaMUIbI,
BBICOTA KOTOPOH 4 cM, a IMaroHaiab OCHOBaHMS 8 CM.

4. Jlns OLEHKM 3aTpaT Ha MaTepualibl HAWTH TMOJHYI0 MOBEPXHOCTh NPSIMOM MUpaMHIbI, B
OCHOBAHHU, KOTOPOM JIEKUT paBHOOEIPEHHBIN TPEYrOJIbHUK C OCHOBAaHHEM 5 CM M OOKOBBIMH CTOPOHAMHU
6 cM. bokoBrwie pebpa nmupamubt 12 cm.



Iopsinok BbINOJIHEHUSI PAadOThI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmurs pemienue 3agaun

MHOrorpaHHMKOM Ha3bIBA€TCS TEJO, OrPAaHUYEHHOE IUIOCKMMU MHOroyrojpHukamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYTI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOI'pPaHHUKA. MHOIOyroJIbHUKH, KOTOpbIE
OrPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMM. ['paHM MHOrOrpaHHHMKa, CXOJSLIMECS B
OJHOW TOYKEe, OOpa3yl0T MHOTOTPAHHBIA Yroj; BEPIIMHBI TAKMX MHOTOTPAHHBIX YTJIOB HA3bIBAIOTCA
BepIIMHAMM MHororpaHHuka. IIpsmele, coenuHstonye aABe Kakue-HUOyIb BEPIIMHBI, HE JIeXKallue Ha
OJIHOM IpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOrpaHHUK, JABE TIPaHU KOTOPOIO SBISIIOTCA pPaBHBIMH MHOI'OYIOJIbHHMKAMHU,
JCKAIIMMU B MAapaUICIIBHBIX IINIOCKOCTAX, a OCTAJIbHBIC I'paHU — IMapauicjiorpamMmMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKAMH.

prlMaﬂ IIpr3Ma Ha3bIBACTCA HpaBHHLHOﬁ, €CJIn €€ OCHOBAHHA — IIPABUJIbHBIC MHOI'OYT'OJIbHUKH.

IInomanb0 MOJIHONM MOBEPXHOCTH IPU3MbI Ha3blBaeTCsl CyMMa IUIOIIAJEH Bcex ee rpaHel, a
IUIOINA/IBbI0 00KOBOI MOBEPXHOCTH IIPU3MbI — CyMMa ILJIOLIA/IeH ee OOKOBBIX I'paHeH.

S,,,=2S,,+S

non ocH 60k
Hﬂomaﬂb 60KOBOﬁ HOBerHOCTI/I HpﬂMOﬁ IMPpU3MbI paBHA IIPOU3BCACHUIO IICPUMETPA OCHOBAHUA
Ha BI)ICOTy HpI/I3MI)I.

860K = P ' h
Oﬁ'béM HpﬂMOﬁ HpI/I3MI)I PaBCH IIPOU3BCACHUIO IIJIOIMIAIX OCHOBAHUSA HaA BLICOTy.
V=S -h

ocn

3anmaua 1. [Iy11 onieHKH 3aTpaT Ha MaTepHalibl HAWANUTE BHICOTY MPAMOI pu3Mbl. OCHOBaHHE TPSMOM
NPU3MBI - poMO ¢ BbIcoTOM 2 M. [Tnomaas 60koBOM MOBEPXHOCTH MPU3MbI paBHA 96 JIM°, @ IUIOIA/b [IOTHOM
MMOBEPXHOCTH paBHa 128 z[MZ.

Pewenue.

O0603HaYMM CTOPOHY OCHOBaHHS @, a O0KOBOe pedpo bPasHuMIly MeXTy IIIONMab0 MMOTHOM MTOBEPXHOCTH
MPU3MBI 1 TUIOIIA/IbE0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

IUIONIA/Ib OCHOBAHUS ITPU3MBI.

S, -2a:>2a-128 96 = 32:>a-16

S dah=96 = h..?i_l 5 (zw)
Omer: 1,5+ &
3amaga 2. Jlnsg OLEHKM 3aTpaT Ha Marepualbl HAiUTe BBICOTY NpsAMOM mpu3Mbl. OcHOBaHME
MPSIMON MIPU3MBI - IPSAMOYTOJIBHBIA TPEYTOJIbHUK, KaTEThl KOTOPOTo paBHBI 5 M U 12 M, 60okoBoe pedpo
npu3Mbl paBHo 10 M. HaiinuTe ruiomanb noaHoON NOBEPXHOCTH IPU3MBI.
Pemenne.




AC =5 £128 =13

5 - '2.";'% = S—”-"'l BB =+ Sl»ﬂ'ﬂ'ﬁc 4+ SMLC.'B.

AT

S =2*0,5*5%12+5%10+12*10+13*10=60+300=360 m*

Otser: 360 M.

ITupamuaa — 570 MHOTOT'PaHHUK, COCTABJICHHBIN U3 N—YI'OJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHHMe MHUPAMU[Ibl, TPEYTOJIbHUKU - OOKOBBIE TPaHM C OOLIeH BEPLIMHOM,
Ha3bIBACMON BePIIMHOM NHpaMuAbl. llepneHaukyisp, ONyLIEHHBIM W3 BEPIIMHBI NUPaMUIbl Ha €€
OCHOBAaHUE, Ha3bIBACTCS BHICOTOM MUPAMH/BI.

[Tnomaab MOHOM MOBEPXHOCTH MUAPAMUIBL:  Spomm = Sgox + Soc

VZESOCH.H

O0BemM TUpamMuIbL:

Ilpasunvnasa nupamuoa

[Iupamuna Ha3bIBaeTCSd NPABMJBHOM, €CIIM €€ OCHOBAHUE — IPAaBWIbHBIA MHOTOYIOJIbHUK, a
OTPE30K, COETUHSAIOIINI BEPIINHY TUPAMU/IbI C IEHTPOM OCHOBAHUS, SIBJIETCS €€ BBICOTOM.

Bce OokoBble pebOpa MpaBWIBHOW MUPAMHILI PaBHBL, a OOKOBBIC T'PAaHH SIBIISIOTCS PaBHBIMU
paBHOOEPEHHBIMH TPEYTOIbHUKAMHU.

Bricota OOKOBOW TpaHM TPaBUIBHON NHPAMHJIBI, MPOBEJACHHAS W3 €€ BEPIIMHBI, HA3BIBACTCS
anogemMoii.

I[Inomanabs 00KOBOII MOBEPXHOCTH NMPABUJILHOW NMUPAMHIbLI PaBHA IOJOBUHE IMPOU3BEIACHHS
nepruMeTpa OCHOBaHUS Ha anodemy.

1
860K = E PocH ’ E
HJ]OIIIa)Ib MOJIHOH MOBEPXHOCTH HpaBI/IJIbHOﬁ MMHPpaMHUIbI:
1
SVIOJlH = SOCH + E P : I

3anaya 3. CropoHa OCHOBaHUSI NMPaBWJIBHOM YETBHIPEXYTOJIbHOM MUpaMuibl paBHa 4 cM, a arnodema
06pasyeT ¢ IUIOCKOCTBIO ocHoBanms yrox B 60°. Haifime miomias TOTHOM MOBEPXHOCTH MHPAMH/IBI TS
OLIEHKH 3aTpaT Ha MaTepHabl.

Pewenue.

Er=Ypc_2
2
LESH =90°—60°=230° = SE=2EH =4
1 2 2
S e :4-4-EAB+AB' =2-4-4+4* =48 (cm?)

OTeeT: 48 cM™.

3agaya 4 OcHoBaHKe TMPaMUIbI —pOMO, AUaroHamu Kotoporo paBHel 30 cM 1 40 cM. BbICOTBI GOKOBBIX
TpaHei, POBEICHHBIE M3 BEPIIMHBI TUPAMHJIBI, 00pa3yrOT C BEICOTOM MMPAMUIBI YIJIB, PAaBHBIC 30°. Haiiyre 0Gbem
NIMpaMUIbI ISl OLIEHKHU 3aTpaT Ha MaTepUabl.

Perrenne.



AC=40 = AH=HC~20
BD=30= BH=HD~15

- AB=N20° 4157 =25
HE=%BC=I2,5

SE = 2HE = 25

SH =SE* “HE" =

Otser: 250043 o,

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BHITIOJHEHBI BCE
3allMCH U BEIYUCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYUTH MPABWIbHBIE PE3YNIbTAaThl U BBIBOJBI; B XOJE
MpOBeACHUS PAa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckoe 3ansaTue Ne 53
«Pemenue 3a1a4 Ha UMJIHHAP U KOHYC»
Hean pabdorbi: HayuuThes pemars 3aa4u ¢ HMAJIHHIPOM U KOHYCOM

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHust 3a1a4 npoecCHOHAIbHON JesITeIbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TOMCKA, aHAJIN3a U UHTEPIPETaluu UH(POPMAIUU U
MH(OPMAaLIOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN 1eITeIbHOCTH

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO TIO3MIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJMUIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHM3AIMM MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIApThI
AHTUKOPPYMIIMOHHOIO TIOBEJIEHUS

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYKAIOUIEH Cpelbl, pecypcocOepekeHHIo, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Vcnonb3oBaTh cpeAcTBa GU3NUYECKON KYIbTYPHI ISl COXPAHEHUS U YKPEIJIEHUS 3/10pOBbs B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIOo YpPOBHS (HU3NUECKOM
HOJIrOTOBJICHHOCTH



OK 09 ITonp3oBatbest pohecCHOHATBHON JOKYMEHTAIMe Ha ToCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.
1K 2.2. ®opmupoBath OyXraaTepcKyro ((MHAHCOBYIO) M HAJTOTOBYIO OTYETHOCTh

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. JIns pacuera MaTepuanoB, HEOOXOAUMBIX IS M3TOTOBICHHSI [IMJIUHAPA HAUTH painyc HUINH/IpA,
€CJIM U3BEeCTeH 00beM muiuHapa 120 CMZ, ero BeicoTa 3,6 CM.

2. Breicora mununapa 12cm, paanyc ocHoBanus 10cMm. LunuHap nepecedeH mioCKOCThIO TaK, 4TO B
CeueHUH Noiyuymics kBaapat. Haliqute paccTosHuEe OT 3TOrO CEYEHUS IO OCH.

3. Jst oLleHKH 3aTpaT Ha MaTepuaibl HAUTH TIOJHYIO MMOBEPXHOCTh KOHYCA, €CIIM 0Opasyromias
HAKJIOHEHA K MJIOCKOCTH OCHOBAHMS O] yTIIOM 30%u paBHa 12 cM. A pangnyc oCHOBaHUS § CM.

4. Jlnia OLIEHKH 3aTpaT Ha MaTepuajbl HAMTH TUIONIAJb OCEBOTO CEYCHUSI KOHYCA, €CIu 00pasyromas
paBHa 15 cMm, a paanyc ocHOBaHuUA 4 cM.

Huauaap — Teno, NOJyYeHHOE IIPU BPALICHUM NPSAMOYIOJIbHMKA BOKPYI OCH, COJEpIKaIled ero
CTOpPOHY.

Kpyru Ha3pIBaloTCs OCHOBAHMAMM HMJIMHIPA, a OTPE3KH, COCAMHSIOIIME COOTBETCTBYIOIIME
TOYKH OKPYKHOCTEH ATHUX KpPYroB — 0OOpa3yHIIMMH LIWJIMHAPA. Y IWIMHApPAa OCHOBAaHUS DPAaBHBI U
napajJiesibHbl U 00pa3yrolliye TaKKe PaBHbI U MapajuleIbHbl MEXKAY COOOM.

Ochl0 NWJIMHApPA Ha3bIBaeTCs MNpsAMas, NMPOXOIAlIas 4epe3 LEHTPbl OCHOBAHMM, INapajuleibHas
00pa3yoIIUM.

boxkoBasi MOBEpXHOCTH LMWJIMHAPA — 3TO IOBEPXHOCTh, IOJYYEHHAss OT BPALIEHUS CTOPOHBI
IIPSIMOYTOJIBHHKA, NTapaJlJIeIbBHON OCH LIWINHAPA.

BbicoTOil 1MIMHApPAa HA3BIBACTCS PACCTOSHUE MEXAY OCHOBaHWSMH IWIMHIApa. Pagmycom
LMJIUHIPA Ha3bIBAETCA PAJAUYC €r0 OCHOBAHUS.

Huannap HaspiBaeTcs NPSAMBIM, €CIM €ro o0pasyrolue MNepHeHAUKYISPHBI IJIOCKOCTAM
OCHOBAaHUM.

S,,. = 27Rh;

6ok

[Tnomaabs 60KOBOM MOBEPXHOCTH:
[lmomaae mMoIHOM MOBEPXHOCTH:
Somn=Ssox +2S,,, =2RN+27R;

noamn 6ox

S =2R(h+R)

NnoOlH

O6bem muIMHApa: V =7Rh.

Ceuenue yurunopa — purypa noaydeHHas B IEPECEUCHNH IIHITMH/IPA TIOCKOCTHIO.

CeueHue, MpoxoJsilee Yepe3 OCh LHINH/APA, HA3bIBACTCS 0Ce8biM ceueHuem N TIPEICTaBIseT coOon
MIPSIMOYTOJIBHUK.

Ecnu cexymmas miockocTh NEPIEeHINKYISIPHA K OCH IIIIIMHIPA, TO CEUCHUE SBISETCS KPYTOM.

ITopsinok BbINOJHEHHS padOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO YCIOBHE 3aJjauu

3agaya 1. [Ins oueHkM 3aTpaT Ha Marepualibl HaWIWTE IUIOMIAAb OCHOBaHMWS HWIMHApA. Ecnu
M3BECTHO, UTO OCEBOE CEUYECHHE LIMIIMHJIpA — KBaApaT, Ioaas KoToporo Q.
Pemenue.



CTOpOHa KBaJpara paBHaﬁ. Ona paBHa TUaMETPyY OCHOBAHMU:. HOBTOMy Ijiomaagb OCHOBaHUA

QY _m

2 4

. e
OTBeT: Socuun. = 7,

paBHa

3amaua 2. Beicota mwimnzapa 6cMm, paamyc ocHoBaHus ScMm. Halinurte miomans ceudeHus,
MPOBEJICHHOTO TMAapajuIe]IbHO OCH IWIMHApPAa Ha PAcCTOSHUM 4CM OT Hee JUIsl OLEHKH 3aTpaT Ha
MaTepHabl.

Pemenue.

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronbauk OKM — paBHoOenpennsiii (OK =OM =R =5 cm),
tpeyroiabHuK OEK — mpsamoyrosbHbIi.

N3 tpeyronsuuka OEK, o teopeme ITudaropa:

gk = VOK? —OE* =\/25-16 =/9 =3

KM =2EK =2x3 =6,

Scen= 6X6 = 36 oM,

OtBeT: Sceq= 36 oM.

PaccmotpuM okpykHOCTH ¢ IeHTpoM B Touke O u npsmyto OP, neprneHaukynspHyo K IJI0CKOCTH
ITOW OKpYXHOCTH. KaXnyro TOYKy OKpYKHOCTM COEIMHHUM C To4dkoil P otpeskom. IloBepxHOCTS,
oOpa3oBaHHasi STUMHU OTPE3KaMU, Ha3bIBAETCS KOHUYECKOM, a CaMHi OTPE3KU — 00pa3yoIUMHU KOHYCA.

Teno, orpaHMueHHOE KOHWYECKOH MMOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konnyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroline KOHHYECKOW MOBEpXHOCTH — ofpa3ylomme KoHyca. Bece oOpasyromue
KOHyca paBHbI 1Ipyr Apyry. Ilpsmas OP, nmpoxozsmias yepe3 LEHTP OCHOBAHMSI M BEPUIMHY KOHYca,
Ha3bIBAETCSI OCbK0 KOHyca. OCh KOHyca NEpIEHAUKYJIsApHa K IUIOCKOCTH oOcHoBaHusA. Otpezoxk OP
HAa3bIBAETCS BBICOTOM KOHYCA.

Ecin cekymasl MmiockocTh NMPOXOIUT 4YEPE3 OCh KOHYyCa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEeBbIM CeYEeHHEM.

IIpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM II0 KpPYT'y M pa30uBaeT KOHyc Ha JaBe yacTu. OJHa W3 yacTel mpeicTaBisieT coOoi KOHYC, a
Apyrasi Ha3bIBaeTCs yceuéHHbIM KOHYcoM. (M300pa3uTe yceu€HHbII KOHYC camocTosTenbHO. [locTpoiite
00pa3yromyto, BBICOTY.)

IL1omans 00KOBOIH NMOBEPXHOCTH KOHYCAa PaBHA MPOU3BEICHUIO ITOJIOBUHBI JUIMHBI OKPYKHOCTH
OCHOBaHUS Ha 00pa3yIoIIyIO.



8601< = 7Zf|

Ilnomaas MoHON MOBEPXHOCTH KOHYCAa paBHA CyMME IUIOMAAM OOKOBOW IMOBEPXHOCTH W
IJIOLIaId OCHOBAHUSI.

S)‘I()JH = ﬂr(l + r)

IInomanb G0KOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MOIYCYMMBbI JJIMH
OCHOBaHUI Ha 00pa3yIoUIyIO.

O0béM KOHYCa paBEH OJHOM TPETH MPOU3BEACHUS TIJIOIIAU OCHOBAHMS HA BBICOTY.
_ _ 2
V=%48,,-h="1arh

3agaua 3. Jlnsg oleHKM 3aTpaT Ha MaTepuaibl HAWAUTE PACcCTOSHUE OT LIEHTpAa OCHOBAaHUS JI0
oOpa3yromieit koHyca. Eciu M3BECTHO, YTO MIIONIab OOKOBOM MOBEPXHOCTH KOHYyca paBHa 60 e a
paaryc OCHOBAaHUS paBeH 6 M.

Pemenue.

Seu =arl =60n => I =60

r=6:>1=£q=10.
B

SO=JAS* — 40" = 10° -6 =8

1 I
8y == A0 -OS = —.6-8=24

Sy0 = OH .- AS =5OH =24 = OH =2

C Japyroi CTOpOHBI, 2 5

3apgaua 2. PaccrosiHME OT LIEHTpa OCHOBAaHHMS KOHYca O CepeAMHbI oOpasyromiell paBHO 4 cM, a

YroJI HAKJIOHA 00pasylomell KOHyca K IUIOCKOCTH OcHoBaHHs paBeH 60°. HaiiguTe mmomams 0CeBOro
CeueHMsI KOHYca.

5

Vi

Suus =3 4S - AB-5in60°=2-3-8: 322165 (o)

Oteer: 1643 e’
dopMa npeacTaBJIeHHs Pe3yJIbTAaTa: BHITOJHEHHOE 3a/aHueE.

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 BBIYUCIICHUSI.

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

Ouenka "yaoBJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€



MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJU pabOTa BBHIMOJHEHA HE TIOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHN U KPyIJble Teja
IIpakTnueckoe 3ansaTue Ne 54
«Pemenue 3aga4y Ha wap u cepy»
Heawb padorel: HayuuThes pemars 3a1auu Ha map u chepy

BoinosiHenue padoTsl cnocodcTBYeT OPMUPOBAHHIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHoHaIbHON AeTENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMauu u
MH(OPMAIMOHHBIE TEXHOJIOTHH [ BBITIOIHEHUS 3a/1a4 TPO(ECCHOHATLHON AEATEIbHOCTH

OK 06 IIposBasT, TpakJaHCKO-MIATPUOTUYECKYIO MO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUMCKUX JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALWNA MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOILICHHH, MPUMEHITh CTaHIApPTHI
AHTUKOPPYIILMOHHOIO IIOBEJICHUS

OK 07 CopeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH CPEAbl, pPecypcocOepekeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeXIMBOTO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIIHIX

OK 08 Mcnonb3oBaTh cpeacTBa GU3NUECKON KYIbTYpHI ISl COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
npouecce MpodeccnoHabHON JeATeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKkon
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIe Ha TOoCyJapCTBEHHOM M MHOCTPaHHOM
A3bIKaX.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3ananue:

1.PaccrosiHue OT 1ieHTpa mIapa 10 CEKYIIeH TUIOCKOCTH PaBHO 8 M, a paalyC CEYEHUS TUIOCKOCTHIO
paBeH 6 M. Haiinute paaunyc mapa u o0nem.

2. O6wem mapa 12511 v°. Haiftu miomas ctepsl.

Cdepoii Ha3bIBaeTCSI MOBEPXHOCTh, COCTOSIIIAS U3 BCEX TOUYEK MPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pAcCTOSHHMM OT JaHHOM TOuYkM. JlaHHas Todka Ha3bIBacTCs WEHTPOM cdepnl, a naHHOE
pacctostHue — paaumycoMm cdepbl. OTpe30K, COSTUHSAIONINK TBe TOYKH Chepbl W MPOXOIAIIUN UYepes3
LEHTP, Ha3bIBAETCS AMaMeTpoM. Teno, orpaHudeHHOe Cepoii, Ha3bIBACTCS MIAPOM.

[ITap MOXHO MOJYYUTH NPU BPAIICHUM IOJYKpyra BOKPYr IHaMmeTpa. ['paHuued mapa CiyKdT
cepa.

[Tnockocth, uMermas co chepoil TOJBKO OJHY OOIIYyI0 TOYKY, Ha3bIBaeTCsl KacaTeJlbHOM
IJIOCKOCTBI0 K cdepe. Paanyc cdepsl, mpoBenaéHHBIH B TOUKY KacaHHs cdepbl U IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TIOCKOCTH.

Ceuenue mapa, MpoxoJsliee 4epe3 LEHTP, Ha3bIBaeTCs OOJbIIMM KPYIOM, HE NPOXOISAIIEE —
MaJbIM KpyroMm LleHTp GonbIOro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a IeHTp MaJloro Kpyra siBIsercs
OCHOBAHHUEM MEPIEHANKYJIIAPA, OMYLIIEHHOIO U3 LIEHTPA 1Iapa Ha INIOCKOCTh 3TOrO Kpyra.

CeueHus1, paBHOOTCTOSIIIIUE OT LIEHTPA, PaBHBI.



Paanyc okpyXHOCTH, MTOTYYEHHOH MpU HepecedyeHnu cdepsl paanyca R IIJIOCKOCTBIO, YIAJICHHON

OT 1eHTpa cdepbl Ha d , paBen V R*-d*

. S,y =4mR?
Inomanb noBepxHoCcTH chepbl paBHA YUETBEPEHHOM MJIOMIAAN OOJBIIOrO Kpyra: — cberw .
4
Vutapa -5 ﬂRS
3

O0bem mapa:
Ilopsinok BbINOJIHEHUs padOTHI:

1)BBIMOTHUTE YepTekK
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3amaua 1. [Tnomans chepst pasra 100 Mm% Paccrosinne oT reHTpa cdepbl 10 CEKyIIeH MIOCKOCTH

paBHO 4 M. Haiinure panunyc ceueHus.

Pemenue.
Sq, =4nR? =100 = R? =25=R=5
AD=\BD* " 47 =547 =3 (M)
OrBer: 3 m.

38[{3‘[3 2. [Inomanu cedeHus [apa IJIOCKOCTBIO paBHA 1611 M2 , a IIomaab MmapajljieJIbHOTO EMY

2 o
CEYCHMSI, MPOXOIAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M . Haiftu paccrosiHue Mexay IIOCKOCTSIMU
CEUYCHUU.

ZA

=16 =>r" w16, r=4u,
W =25t=> R =25, R=5n.
bR -7 = 2516 =3 (M)

OtBer: 3 M
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HE0OXOIMMOM TOCeA0BaTEIbHOCTH JEHCTBHUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI



2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAECT IMOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansaTue Ne 55
«PelieHue NPUKJIATHBIX 32/1a4 CTEPeOMeTPUID)

Heap padorbi: O600MUTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS IPU PEIICHUU 3a]ad C
MIPUKJIAHBIX 33]]a4 CTEPEOMETPUU

Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

OK 01 BriObupath criocoObl perieHus 3a1a4 npoeCCHOHATBHON JACSATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

[1K 2.2. ®opmupoBaTh Oyxranrepckyro (pruHaHCOBYIO) U HAOTOBYIO OTYETHOCTh

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKHI/Iﬁ.

3aganue:

1. JIByckaTHyI0 KpBIIIy JOMa, MMEIOINIET0 B  OCHOBAHHH 2 »f-_-.__.x
MNPSIMOYTOJIBHUK ~ (CM.  pHC.), HEOOXOAUMO TIOJHOCTBIO  TOKPHITH
py6epouioM. BeicoTa Kpbli paBHa 3 M, JUIMHBI CTEH JI0Ma paBHbI 7 M U 8 /3
M. Hailiaure, ckonbko pyOepouja (B KBaJIpaTHBIX METpax) HYKHO JUIS _7?”;8';
MTOKPBITHUS 3TON KPBILIH, ECIIA CKAThI KPBIIIHA PaBHBI. M

Tm—

2. Slmuk, umerouii popmy kyba ¢ pedbpom 30 cM Ge3 oJlHOW I'paHH, HY)KHO IMOKPACUTh CO BCEX
CTOpOH cHapyxu. Haitaure muiomags MOBEPXHOCTH, KOTOPYH) HEOOXOAMMO TOKpacuTh. OTBET
JlaiiTe B KBaJIpaTHBIX CAHTUMETPAX.

3. IlpsAMOTUHEHHBIH y9acTOK TPyOBI JUTMHOM 3 M, UMEIOIIEH B CEYCHUN OKPYKHOCTb, HEOOXOANMO
MOKPAaCUTh CHAPYXU (TOPIbI TPYOBI OTKPBITHI, UX KPACUTh HE HY)XHO). Halinure ruiomaabs NOBEpXHOCTH,
KOTOpPYI0 HEOOXOJUMO IOKpacuTh, €ClIM BHEIIHUN oOxBaT TpyObl paBeH 27 cM. OrBer naiite B
KBaJIpaTHBIX CAHTUMETPAX.

4. Boicora 0Oaka mwiMHApUuYeckoil Qopmbl paBHa 50 cM, a miuomanbs ero ocHoBaHus 160
KBaJIpaTHBIX CAaHTUMETPOB. UeMy paBeH 00bEM 3Toro O6aka (B nmutpax)? B onnom mutpe 1000 kyOuueckux
CaHTHMETPOB.

5. B cocyne, nmeromiem GpopMy KOHYyca, YpOBEHb KUAKOCTH focTturaer 1/3 BeicoTel. O0bEM cocyna
paBen 540 M. Haitnure 006EM HaMTON KUAKOCTH. OTBET TalT€ B MIJITHIIUTPAX

Ilopsinok BbINOJHEHHSI padOThHI:

1) BeimonHuTh yepTex

2) 3anucath KpaTKO YCJIOBUE 33aJja4ul

3) Pemuts 3a1auy, HCHOIb3ys HEOOXOAUMBIE (POPMYIIBI



[Tonatuss oObemMa M MJIOLIATM MOBEPXHOCTH, M3ydaeMble B CTEPEOMETPUH, BaKHBI NPH pacdeTre
KOJINYECTBA MAaTEpHAIOB, HEOOXOAUMBIX Ul NMPOU3BOACTBA WM CTPOUTEIbCTBA. 3HAHUS IPUBOIAT K
OoJiee TOYHBIM pacyeTaM, YTO MPEJOTBPAIIACT EPEPacXo]l U CHUXKAET KOJIUIECTBO OTXO/IO0B.

3agauya 1. JIBycKaTHYIO KpbIIly JOMa, UMEIOLIEr0 B OCHOBAaHUU f—
IPSIMOYTOJIBHUK, HEOOXOJAWMO TIOJIHOCTBIO MOKPBHITH PYOEpPOUIOM. 5
BbicoTa kpbllin paBHa 4 M, JIMHBI CTEH JOMa PaBHbI 6 M U 8 M. /4 Iﬁ
Haiinure, cxompko pyOepomaa (B KBaIpaTHBIX METpax) HYXKHO IS e T, (. -
HOKPBITHS 3TOM KPBILIH, €CIIU CKAaThl KPbIILIU PAaBHBIL.

Pemenue. 1o Teopeme Iudaropa Haiiném cTOpoHy CKaTa KPBIIIIHN:
VA +3 =v16+9=+v25=5.
Toraa nuomaab KpbIIIA paBHa:
B.5.2 = 80 u-.
OTser: 80.
3amava 2. SAmwmk, umeronmii Gopmy kyba ¢ pedbpom 20 cm Oe3
OJTHOM TpaHH, HYKHO MOKPACHTh CO BCEX CTOPOH CHapyxu. Haiimute

IUIONIab TIOBEPXHOCTH, KOTOPYH HEoOXoauMo TokpacuTh. OTBeT
JaiiTe B KBaJIpaTHBIX CAHTUMETPAX.

Y-—- -

Pemenue.

[Inomane oxgHoit rpanu paHa 20 - 20 = 400 cM’. B KyOe IIeCTh rpaHei, HO HAC MPOCIT HAWUTHU
TOJIBKO TUIOLIAAb MSATH TpaHeH, cienoBarenbHo, 400 - 5 = 2000 cM?

Otset: 2000.

3anayva 3. Jletanb numeeT popMy H300paKEHHOTO HAa PUCYHKE
MHOTOTpaHHHKA (BCce ABYTrpaHHbIe YIIIbI npsiMble). [ludpsl Ha pucyHke
0003Hauar0T AIUHBI péoep B cantumeTpax. Haliaure 00bEM 3TOM
netanu. OTBeT JaiiTe B KyOM4YeCKUX CaHTHMETpax.

Pemenue. Pa3o6béM 3Ty netans Ha aBe yactu. [lepBast yacts co ctopoHamu: 2;1;2. Bropas yactsb
co croponamu 2;4;3.
O0wém nepBoit yactn: Vi=2-1-2=4 oM,
OGBEM BTopoii wacTi: Vo =2 -4 -3 =24 cm®,
OGBéM metamn paBen: V, =4 + 24 =28 oM.
OTBeT: 28.

3anaua 4. IlpsMonuHEWHbIH y4acTOK TpyObl AMMHOW 4 M, MMEIOIIEH B CEYEHHHM OKPYXHOCTb,

He00XO0IMMO TOKPACUTh CHapYXH (TOpLbI TPyObl OTKPBITHI, UX KpacUTh HE HY»kHO). Haiinure miomans
MOBEPXHOCTH, KOTOPYIO HEOOXOAMMO MOKPACHUTh, €CIU BHEIIHUN 00xBaT TpyObl paBeH 19 cMm. OtBer
naiiTe B KBaJIpaTHBIX CAHTUMETPAX.

Pemenue. [lepeBeném munny yuactka Tpyosl B canTuMeTpsl: 4 M = 400 cM. [Inomaae noBepXHOCTH
LUWJIMH]Ipa paBHSAETCS

S=h-L=400-19 = 7600 c>r*.

OTBet: 7600.

[lonnMmaHue CTepeoOMEeTpUU HEOOXOIMMO TMpH pacueTe OOBEMOB TPY30B, IEPEBO3UMBIX
TPAHCIIOPTOM, OIPEAETICHUN MAaKCUMAJIbHO JI0IMYCTUMOM Ipy30M0IbEMHOCTH TPAHCIIOPTHBIX CPEJICTB WU



Ipu NPOCKTUPOBAHUHN YIIAKOBKU U MPOAYKIIUH. DTO MO3BOIAET ONTUMAIBHO HCIOJIL30BATh MECTO U
BEC, MUHUMH3HUPYS PACXO/Ibl HA JIOTUCTHKY.
3anaga 5. BeicoTta 6aka nunuHApu4eckor (opMel paBHa 60 cM, a — —
\

S
IJIOIAIb €r0 OCHOBaHUS paBHa 150 KBaipaTHBIM caHTUMETpaM. UemMy paBeH
00BEM 3TOTO Oaka (B mutpax)? B ognom mutpe 1000 kyOnueckux
CaHTHUMETPOB.
T =iy
Pemenue. O0bEM munuHapa paBeH V = nR?H, rne mR? = 150cm? — momaas OCHOBAHUSL.

CrnenoBaTenbHO, 00bEM Oaka paBeH
V =150-60 = 9000cm3
[TepeBeném 9000 oM’ B JIUTPBI ¥ TIOJIYYUM 9 JTUTPOB.
OTtser: 9.
3amaua 6. B cocyne, umeromemM (GopMy KOHYCa, YPOBEHb KUAKOCTU

nocrturaet 1/2Bbicotel. O0BEM cocyna 960 mii. Uemy paBeH 00bEM HATUTON o

xuakoctu? OTBET JaiTe B MUJUTMIIATPAX.

Pemenne. Menpmmii KoHyC mogoOeH OonpmieMy ¢ KodduuueHToM 2. OO0beMbl TOJOOHBIX TEl
OTHOCATCS Kak Ky0 koad¢uuuenta nogodus. [Tostomy oO0beM MEHBIIET0 KOHYCa PaBeH (1/2)320,125
o0bema Oosbioro konyca. Takum o6pa3om, 00bEM HAUTOM )kuaKoCcTH paBeH 960 - 0,125 = 120.
OTtset: 120.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBHITIOTHEHHON YacTy pabOTHI HE MO3BOJSET CAENATh MPABIIBHBIX BHIBOJIOB.

Pazgen S Teopust BeposiTHOCTEH M MaTeMATHYECKAasA CTATUCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTyeckoe 3ansaTHe Ne 56
«Pemenne KOMOMHATOPHBIX 3a7a4. PasMenieHus, coueTaHusA ¥ MePeCTAHOBKN

Heabp pa6oresl: HayuuTbes OTIAMYATh COYETAHUS OT pa3MEUICHHH, MPUMEHSTh (QOpMymbl IS
BBIYHCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.



Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHoHaTbHON AeSTETPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKI_[I/II\/JI.

3ananme:

1. B copeBHoBanusx yyactByer 10 yenoBek, Tpoe U3 HUX 3aUMyT 1-e, 2-¢ u 3-¢ Mecto. CKOJIBKO
CYILIECTBYET PAa3IMYHBIX BAPUAHTOB?

2. W3 rpymmel, B KOTOpo# yumTcs 12 4YeloBeK, HEOOXOIUMO BBHIOpATh 3 YEIOBEKa B COBET
Koyeka. CKOJIBKO CYIIECTBYET pa3iIHMyHBbIX CIOCOOOB TaKOTro BHIOOpA.

3. Ha KHWXHOH MOJIKE BBICTABJICHBI 8 KHHUT pPa3iNuHbIX aBTOPOB. CKOJIBKO CrIOcOO0OB UMeeTcs
JUTSl pACCTAaHOBKH 3THX KHHUT B Pa3HOM IMOPsAKE?

Ilopsinok BbINOJIHEHHS PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. BeiOepere COOTBETCTBYIOIIYIO (POPMYIY ISl BBIYUCICHUS BO3MOYKHBIX KOMOMHAIIHIA.

3. TlpowsBeauTe BRIYHCICHUS, HCIIONB3Ys MOHATHE (pakTOpHaa.

1.KonoBblit 3aMOK OTKpBIBAETCs MOCIEI0BATEIbHBIM HA0OpOM 4eThIpéX paszHbix nudp. Tpedyercs
OTIPEICIUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOYKHO IMOA00PATH I TOTO 3aMKa.

Pemienue.

Bosmoxnpix 1mudp Bcero aecsars(1,2,3,4,5,6,7,8,9,0).Kaxnas waOpanHas KoOMOMHAmmsl Koja
OTJIMYAeTCsl OT APYro KoMOMWHaNWU XOoTs Obl ofgHOoU nudpoii(1,4,5,7 #2.4,5,7),mb0 nopsaxkom Habopa
onuHakoBeIX 1udp(1,4,5,7#4,5,7,1),mo3TOMy Isi TOJACYETA YMCIA BO3MOXKHBIX KOMOWHAIMN KOJOB
UCIONIE3YeM (POpMYITy YUCIIA Pa3MEIIeHUN.

2.Dopmyna pa3MeleHUd UMEET BUI: AT = ul

pr— B namewm ciywae n =4, m =10,
-1}

. ip! _ip!_1p9-27 659321 —
[IpousBoguM pacuér A, = T TR — =10-9-8-7 = 3040

3.CKOIBKO CYyIIECTBYET CIOCOO0B BBIOOPA TPEX YENOBEK U3 AeCITH?
Pemenue.
B nannom ciydae mpu BeIOOpE AJI HAC BaKEH TOJBKO COCTaB MO TPH YeJIOBEKa, MOPSIOK BbIOOpa
pOJIM HE WTPAET, MOITOMY B OTJIMUKE OT MEPBOTO MPHUMEPA YUCIO CHOCOOOB MOJACUYUTAEM IO (hopmyre
COUYETaHUH.

®dopmysa COYETAaHUNA UMEET BUAOLCT = ﬁlml B namewm cnyyae n=10, m=3.

T N Ly L L
IIponsBoaum pacuér: cj, = PP RT 120.

4.CKONBKO Pa3IMYHbIX YETHIPEX3HAUHBIX YUCEN MOXKHO COCTaBUTh W3 1udpl,2,3.4 9 uudpsr He
MOBTOPSIIOTCS)?

Pemennue.

[TIo ycnoBHuIO AaHO MHOXKECTBO U3 YETHIPEX 3JIEMEHTOB, KOTOpbIEe TpeOyeTcsl paclolOXHUTh B
orpeIeIEHHOM TOpsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO ePECTaHOBOK UX YETHIPEX IIEMEHTOB.

dopmyIia IepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BuA:5, = n! B Hamem ciyuae n =4.

[MpomsBeném pacuér: Fy =4!=4-3 2 1=24,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM



HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIbHBIE PE3yJAbTaThl U BBIBOJBI; B XOE
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

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

Tema 5.2 DiieMeHTHI TeOPUHU BEPOAATHOCTEH M MAaTEeMaTHYeCKOH CTATUCTUKH
IIpakTuyeckoe 3ansarTue Ne 57
«[IpumeHeHue Teopun BEpOATHOCTH MIPHU PEIICHUN YIKOHOMUYECKUX 3a/1au»

Heas padorbl: HayunTbcs HaXOAWTh BEPOSTHOCTH COOBITUH B 3amadax NpoecCHOHATBHON
HaIIPaBJIEHHOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bbi6upats crioco0Obl penieHus 3agad npoecCUOHAIbHOU NESTEIbHOCTH IPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

[1IK 2.2. ®opmupoBaTh Oyxrajirepckyro (pUHaHCOBYIO) U HAJIOTOBYIO OTYETHOCTh

MartepuanbHoe obecnieueHue: VHIUBUIyanbHBIC 3a/IaHUs, TAOJIHMIA TTPOW3BOIHBIX, KOHCIICKTHI
JICKIINN.

3aganue:

1. [lycth (UHAHCOBBI AHAIUTHUK TMPEAINOJAraeT, YTO €CJIM CTaBKa MPOIEHTA YMajaeT 3a
OTpeieNIeHHBIA Tepro/I, TO BEPOSTHOCTh, YTO PHIHOK aKIMi OyAeT pacTd B 3TO ke Bpems, paBHa 0,0.
AHaUTUK TaK)Ke CUUTAET, YTO CTaBKa MPOIIEHTa MOXKET YIACTh B 3TOT K€ MEPHOJ C BeposiTHOCTHIO 0, 1.
Hcnone3yss naHHyro HH(OpMANHIO, OMNPEAECNUTE BEPOSTHOCTh TOTO, 4YTO pPBHIHOK akuui Oynuer
pa3BUBATHCS, a CTaBKa MPOLICHTA MaJaTh B TEYCHUE JAHHOTO nepuoja?

2. JIBe opraHuzaiii TpPOM3BOASAT OJUHAKOBYIO NPOAYKIHIO. BepostHocTh TOro, uto AO
«['unpaBianky» BRIHJET HA MUPOBOM PBIHOK, paBHa 0,5, a BEpOATHOCTH BBIXOJ]a HA MUPOBOW ypoBeHb [TAO
«9Hepronpom» paseH 0.7. HaliTu BEpOATHOCTBH TOTO, UTO TOJBKO OJJHA OPraHU3allMsl BBIMIET HA MUPOBOM
PBIHOK.

3. DKOHOMMHCT MOJaraer, 4Yro BEPOSITHOCTb POCTa CTOMMOCTH aKUMUWA HEKOTOPOW KOMIIAHMH B
cnenyromeM roay Oyaer pasHa 0,85, eciin 5KOHOMHKA CTpaHbI OYJET Ha MOABEME; U ITa KE BEPOSTHOCTh
Oymer paBHa 0,4, ecnu DKOHOMHKAa CTpaHbl He OyIeT YCIEUIHO pa3BUBAThCA. BeposTHOCTh
SKOHOMHUYECKOT0 MoabemMa B HOBOM roay paBHa 0,6. OLeHUTh BEPOSATHOCTh TOTO, YTO aKIIUH KOMITAHHH
IOJHUMYTCSI B LICHE B CJIEAYIOLIEM TO1Y.

ITopsinok BbINOJHEHHS PadOTHI:
1. U3y4uTh TEOpETUUECKYIO YacTh MPAKTUYECKOM pabOThI
2. PemnTh 3amaun

DKOHOMHYECKAsi HayKa CYIIECTBYET HE OJIHO CTOJIETHE U UMEET OOJIBIIYIO TEOPETUUYECKYIO 0a3y, HO
BCE JK€, OHAa HE B CHJIaX MPEIBUJCTh U3MEHEHHUS B OYAyIIeM U JaBaTh TOUYHBIE IPOTHO3BI. DTO CBSA3AHO C
TE€M, YTO MHOTHE 3KOHOMHYECKHE MOKa3aTeNIu HOCAT XapakTep CIy4alHbIX coObITuid. [losToMy uTOOBI



HSKOHOMHCT paccyuTall HauboJiee BHITOJHBIA BapUaHT C BBICOKOW TOYHOCTHIO, HEOOXOJMMO MPUMEHSThH
3HAHUS TEOPUU BEPOSTHOCTEH.

Teopust BeposTHOCTEH — HayKa, H3y4aromiasi 3aKOHOMEPHOCTH B MACCOBBIX CIyYalHBIX COOBITHSIX.
CrnydaiiHpIM COOBITHEM HAa3bIBAIOT KaKON-TMOO (aKT, KOTOPBIA MOXKET MPOWU30WTH WM HE TPOU30UTH
IIPU OTIPENIEICHHBIX YCIOBUAX. IloaTBepkKIeHHE WM OTpOBEp)KeHUE (PaKkTa OIeHUBACTCs, HAOIIOAAETCs
TO WJIM MHOE COOBITHE, ONIPENEIIAETCs KaK OIbIT UM SKCIIEPUMEHT 2. MeToibl TEOpUH BEPOSTHOCTEH IpU
pelIeHIH YKOHOMHYECKUX 3a/1a4 HE0OXO0AUMO MPUMEHSTh TaM, T JOIYCKAeTCsl BO3SMOXHOCTh CO31aTh U
[IPOaHAIU3UPOBATh BEPOATHOCTHBIE MOJENU AEUCTBHM 1000 ypoBHA. IIpuMepoM MOryT MHOCIIyXHUTh
XapaKTepUCTHKH B cepe KPeIUTOBAHMS U CTPAXOBAHMUS.

BepodATHOCTP  pacCMAaTpuBalOT KaK HEKOTOPBIM  KPUTEPUL  BO3MOXXHOCTH  HACTYIJICHUS
OIIpEICIEHHOTO COOBITHSI. BO3MOXHBIE 3HAUEHUS BEPOSTHOCTH M3MEHSIOTCS B auamnazoHe or 0 go 1.
CoObITHE, BEpOSTHOCTb MOSABIECHUS KOTOpOro paBHa ), Ha3bIBAE€TCSI HEBO3MOXKHBIM, TO €CTh 3TO COOBITHE
HUKOTJ]a HE MPOM30MIET NpHU AaHHBIX ycioBuAx. CoObITHE C BEpOSTHOCTHIO, PaBHOM 1, cUMTAIOT
JOCTOBEPHBIM, PeUb UJET O COOBITUAX, KOTOPBIE 00s3aTEIbHO MPOU30MAYT TP JAaHHBIX YCIOBUAX 3.

CoObITHS, OJHO U3 KOTOPBIX 00s3aTEIbHO MPOU30MIET B PE3YJIbTATE OIBITA, COCTABISAIOT MOJHYIO
rpyniy. CymMMa 3Hau€HUIl BepOSATHOCTEM HACTyIUICHHsI COOBITHMI B IOJHOHM Ipylie paBHA €AUHULE.
Hanpumep, eciin BEposSITHOCTh yBEJIMYEHMSI LIEHBI TOBapa B Ompkaiiuii mecsi pasHa 0,3, a BEpOATHOCTb
TOT'0, YTO LIEHAa OCTaHETCsl HEM3MEHHOM - 0,65, BEpOATHOCTh YMEHBUICHMsSI LIEHBI TPYAHO HaWTH. Tak Kak
9TU COOBITUSI COCTABJISIOT TMOJHYIO Tpymnmy (OJHO M3 HUX O0S3aTENBHO MPOU3OHICT), TO BEPOATHOCTH
TOTO, YTO LIeHa TOoBapa yMeHbImTes, pasHa 1-0,3-0,65 = 0,05 4.

Ha npaktuke Mbl UMeeM €0 ¢ HE3aBUCUMBIMU COOBITUSIMH, TO €CTh OHO COOBITHE HE BIJICYET 3a
co00i MOsIBJICHHE APYrOro, U 3aBUCUMBIMH, KOI'JIa HACTYIUIEHUE COOBITUH B3aUMOCBS3aHO.

Jlnst pemieHust 3a1a4 UCHONB3YIOT (OPMYINBI CIOXKEHHS BEPOSTHOCTEH, (POpMyTy YMHOKEHUS
BEPOSATHOCTEH, (hOpMYITy IOJHOM BEpOSITHOCTHU Apyrue. PaccMoTpuM Ha mpuMepe UCIONIb30BaHUE TEOPHH
BEPOATHOCTH IPU PELICHUH SKOHOMMUYECKUX 3a]a4.

3agaua 1. IlycTe (MHAHCOBBIM aHAJIMTHK HpPEINOJIaraeT, 4To €Ccjau CTaBKa MPOLEHTa ymajaeT 3a
OTIpe/IeNICHHBIA TEepUo/I, TO BEPOSTHOCTh, YTO PBIHOK aKIM OyJeT pacTu B 3TO ke BpeMs, paBHa 0,7.
AHaJIUTHK TaK)K€ CUMUTAET, YTO CTABKA IIPOLIEHTA MOXKET YIACTh B 3TOT )K€ MEPUOJ C BEPOSITHOCTBIO 0,2.
Hcnonp3ys naHHyro HHQOpMalMIO, ONPEAETUTE BEPOSTHOCTh TOT0O, 4YTO pBIHOK akuui Oyner
pa3BHUBaThCs, & CTABKA IIPOLEHTA M1aJ1aTh B TEUEHUE TaHHOTO Nepuonaa’?

Pemenue. CoObiTre A - poct akuumii, Torna P(A) = 0,7. CoObiTie B - cHIKeHHe cTaBKM IPOLEHTAa,
P(B) = 0,2. CnenoBaTenbHO, BEPOSITHOCTb TOT'O, UTO PHIHOK aKLMI OyJeT pa3BUBAThCs, @ HOpMa MPOLIEHTa
najarh B T€YEHHE JaHHOTO Neproja HaiIEM 1o hopmyiie:

p=P(A)xP(B)0.7x0.2=0.14

Takum o00pa3om, pBIHOK akuMil OyneT pacTH, a CTaBKa IPOLIEHTAa B TEUEHHUE OIPEAESIEHHOTO
Ieproja ¢ BEpoATHOCTBIO 14%.

Paccmotpu 3amauy ¢ He3aBUCUMBIMU COOBITHUSIMH.

3anava 2. JIBe opraHu3aluy MPOU3BOAAT OJMHAKOBYIO NpONYKLHUIO. BepostHocTs TOro, uro AO
«Ctpoit» BBIWJIET HA MUPOBOW PBIHOK, paBHa0,4, a BEpOATHOCTH BBIXOJA Ha MHpPOBOW ypoBeHb [TAO
«Ctpoutenp» paBeH 0.6. HailTu BepOATHOCTb TOTO, UTO TOJIBKO OJIHA OPraHU3allMs BBIMIET HA MUPOBOM
peiHOK 04.

Pewrenue:

[Tyctb, A — cobbrTre, uTo AO «CTpoil» opranu3aius BeIHIET HA MUPOBOM PHIHOK,

B — coOriTue, yto ITAO «Ctpoutenby opranu3anys BIHIET HA MUPOBOI PBIHOK.

C — cobbiTHe, uto AO «CTpoii» opranu3aius BeIIET HA MUPOBON PBIHOK, ITpH 3ToM [TAO

«CTpouTenp» HE BBIIIET HA MUPOBOU PBIHOK.

D — co6siTue, uto MAO «CTpouTens) opraHusanus BeIHAET Ha MUPOBOM ppIHOK, a AO

«CTpoil» He BBIMJIET HA MUPOBON PBIHOK.

BepositTHOCTH COOBITHI paBHBI:

P(C)=P(A)xP(B)=04x(1-0,6)=0,16
P(D)=P(A)xP(B)=(1-0,4)x0,6 =0,36



Tenepp HaiieM CyMMy 3THX BEpOSTHOCTEH, TaK KaK HaM HE Ba)KHO, KAKO€ MMEHHO COOBITHE M3

JIBYX TIPOU30MIET:
P(C+D)=0,16 + 0,36 = 0,52.

OTBeT: BEPOATHOCTh TOrO, YTO TOJIBKO OJIHA U3 OpraHU3alMil BBIMJET HA MUPOBOM PBIHOK, paBHA
0,52.

3anada 3. DKOHOMUCT I0JIAraeT, 4YTO BEPOSITHOCTh POCTa CTOUMOCTHU KLU HEKOTOPOl KOMITAHUH B
cienyromieM roay oyzaer pasua 0,75, ecu 5JKOHOMUKA CTpaHbI OyIET HA TIOIBEME; U ITA K€ BEPOSITHOCTh
Oyner paBuHa 0,3, ecnu 5SKOHOMHUKAa CTpaHbl He OyleT YCIeUIHO pa3BUBaThci. BeposTHOCTh
SKOHOMHUYECKOT0 MOJAbEMa B HOBOM Tojy paBHa 0,8. OueHUTh BEpOSTHOCTh TOTO, YTO AKIIMKW KOMITAHUU
[IOAHUMYTCS B LICHE B CIEIYIOLIEM TOY.

Pewenue:

Bri6epeM coObITHSA, 0 KOTOPOM HJIET peyb B 3ajaue:

A — co0ObITHE, YTO aKIIMA KOMITAHUU B CIEAYIOIIEM TOAY TOJHUMYTCS B IICHE.

Jlanee Mbl onpeeM TUIIOTE3bL:

H1 — runore3a, 4To SKOHOMHUKA CTpaHbI OYAET Ha TOIbEME,

H2 — runoresa, 4To B cTpaHe HEe OyJIET YCIEIIHOTO Pa3BUTHS SKOHOMUKHU.

BepositHocTH TMIIOTE3 paBHBL:

P(Hy) =0,8;

P(H2) =1-0,8 =0,2; (CobbITHs1 00pa3yrOT MOJHYIO FPYIIITY)

Taxke U3 yCIOBUS N3BECTHBI BEPOSTHOCTU HACTYIUICHUS COOBITHS MPHU BBIMOJIHEHUN TUIIOTES:

P(AJH.) =0,75; P(AJH2) =0,3

[To dbopmyne moaHONM BEepOATHOCTU, HaWEM BEPOSITHOCTH IMOBBIIICHUS LIEHBI aKIUWA KOMIIAHUU B
cnenyromiem rony: P(A) = P(Hi) X P(A|H1) + P(H2) X P(A[H>),

P(A)=0,8x0,75+0,2x0,3=0,66

OTBeT: BEPOSITHOCTh TOTO, YTO AKIIMM KOMIIAHWM B CIICAYIOIIEM TOJy yBEIMYaTCs B IICHE, paBHA
0,66.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCNEI0BATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT IMOJYYUTh MPaBUIBHBIE PE3YylbTaThl U BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 5.2. Teopusi BepoOATHOCTEH M 3JIeMEHTbl MATEMATHYECKOI CTATUCTUKHU
IIpakTyeckoe 3ansaTue Ne 58
«IIpencraB/jieHue JaHHBIX (TA0UIbI, IMATPAMMBI, IPaQuUKH)»

Lesab paGoTbl: HAYYNUTHCS MPEACTABIATH CTATUCTUUYECKUE JaHHbBIE B BUIE TaOIUIIBI, AUarpaMMbl U
rpadukoB

BoinosiHeHHe padoThl cOCOOCTBYET (POPMUPOBAHUIO:



OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
[1K 2.2. ®opmupoBath OyXraaTepckyro ((GUHAHCOBYIO) M HAIOTOBYIO OTYETHOCTD

3aganue:
1. IToctpoutsb cTONOMKOBBIN Ipaduk, 1Mo npudbUH 3a 1 momayroaue, ThiC. pyo.

Mecsn Wronp Asrycr CenTs0pb OxTs10pB Hosi6pp Jexalpb

[IpuGeinHL 89 71 80 93 101 80

2. TlocTpouTh CEKTOPHBIN rpaduK, MPOKUBAIOIINX B PA3TUUYHBIX KATETOPUSIX TOMOB, ThIC. €I

Kareropun ITanenbHbIN Kupnnunsrit bnounslii oM Korremx Hymnnexc
JIOMOB JIOM JIOM
Konuuectso 300 187 501 469 233
IIPOXKUBAOLINX

ITopsinok BeINOJIHEHHS PA0OTHI

1. IIpounTarh MaTepuan KOHCHEKTA JEKLIUH.

2. Ha ocHOBaHUM H3JI0’)KEHHOT'O MaTepuana pacCMOTPUTE IPUMEPHI pELIeHUs 3a/1a4.
3. PemuTs 3a7aun.

1. Tloctpoutsb cTOIOUKOBBIN Ipaduk, 00bEM Mpoaax 3a 1 noxyroaue, Teic.pyo

Mecsn STHBaph deBpaib MapT anpenb Mait HWIOHBb
O6bem 33 21 43 56 45 100
poaax
Pemenue.

120

100

80

60

40

) :I I

0 -
AHBapPb cbeBpanb mapT anpenb WIOHb

2. TlocTpouTh CeKTOpHBIH TrpaduK, IO KOJIUYECTBY pPAaOOTAIOMIMX B Pa3IUYHBIX chepax
JESTEIbHOCTH, THIC. Yell




Cdepsnr Menuimaa O6pa3oBanue Toprosist [TpoMbIIIIIEHHOCTH Okazanue yciyr
NEeSATEIbHOCTH
KomuyectBo 130 230 224 145 303
paboTaronmx
Pemenue.
Cdepsl nesTenbHOCTH, ThIC. Yell
B MeanuuHa B Ob6pasoBaHue Toprosns

H NMpombilwaeHHOCcTb B OKasaHue ycayr

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepuu onenku:
Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJNIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIUCH U BBIYHUCIICHHUS.
Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI

2-3 Henmoyera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE

MpoBeACHUS PAOOTHI OBUIH TOTYIIEHBI OITHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 5.2. Teopusi BepoATHOCTEH M 3JIeMEHTbl MATEMATHYECKOI CTATUCTUKHU

IIpakTHyeckoe 3ansitue Ne 59

«IlocTpoenne 11s 3aJaHHOM BBIOOPKH ee rpapuuecKoi AUarpaMMsbl; pacyér 1o 3aJaHHON
BbIOOPKeE ¢ YHCJIOBBIX XapaAKTEePUCTHK

Heas paGoTbl: HAyYUTHCS BBINOJIHATH IOCTPOCHHUE NS 3aJaHHOM BBIOOPKH ee rpaduyeckoi
JrarpamMMbl; HAyYUTHCS BBIOJIHSITH PACUeT YHUCIOBBIX XapaKTEPUCTHK IO 3aJaHHOU BBHIOODKE.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JAEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

1K 2.2. ®opmupoBath OyXraaTepckyio ((GUHaAHCOBYIO) M HAJIOTOBYIO OTUYETHOCTD




3ananmue:

1. CocraButh mis BeIOOpkH 2, 9, -2, 1,0, -1, 10, 7, -2, 10, 10, 7 BapuaninoOHHBIN psl U HAWTH €€
pa3mMax.

2. Ins BeiOopku 2,4, 1,-3, 7, 8,3,-1,3, 5 onpenenuts 00beM U pa3Max. 3anucatb BHIOOPKY B BUJIC
BapHUAIMOHHOTO PsAJia M B BHJIE CTaTUCTUYECKOTO psiga. Halitu BeIOOpodHOe pacnpenenenue. [loctpouts
ITOJIUTOH YacTOT.

3. Ha ocHOBaHMHU JaHHBIX O CpeHel 3apa00THOM IIaTe paOOTHUKOB B 00JIACTH B THIC. PYyO.,
KOTOpBIC ITOMEIIECHBI B MHTEPBAIBHBIN BapUAIMOHHBIN PSJT B TAOJIHILY, TOCTPOUTH THCTOTPAMMY
pacmpesieNieHus] YacTOT 3apIliaThl paOOTHUKOB:

3apabotnas 15-20 20-25 25-30 30-35 35-40 45-50
IjiaTa
Yucno 10 20 30 20 15 10
pabOTHHUKOB

IMopsiiok BbINIOJIHEHHS PA0OTHI

1. TlpouwnTaTh MaTepHall KOHCIIEKTA JICKITUH.

2. Ha ocHOBaHWY U3JI0’)KEHHOTO MaTepHalia PacCCMOTPHUTE MIPUMEPHI PEIICHUS 33]1a4.
3. Pemuts 3amaun.

1. CocraButh mns BeiOOpkw 1, 10, -2, 1,0, 1, 10, 7, -2, 10, 10, 7
BAPUALIMOHHBIN PsAJl ¥ HAUTHU €€ pa3Max.

Pemienue: 3anucaB 3a1aHHYIO0 BRIOOPKY B BUJIE HEYOBIBAIOIIEH MTOCIIEIOBATEILHOCTH, MTOJTYyYUM
BapHUAIMOHHBINA Psij

-2,-2,0,1,1,1,7,7, 10, 10, 10, 10.

Pa3max nannoit BeiOopku pasen 10 - (-2) =12.

2. s Beioopku 3,8,-1,3, 0, 5,3,-1,3, 5 onpenenuts 00beM 1 pa3max. 3amucath BEIOOPKY B BUIE
BapHUAaIMOHHOTO PsiJia ¥ B BUJIE CTATUCTUYECKOTO psijia. Halitu BeiOOpouHoe pactpenenenue. [loctpouts
[IOJIUTOH YacTOT.

Pemienue: O6bem BbiOOpKHU n = 10, ee pa3max paseH 8 - (-1) = 9. 3amucaB 3Ha4eHHs BHIOOPKH B
BU/JIE HEYOBIBAIOIIEH TOCIIEI0BATEILHOCTH MOTYYHM BapUAI[MOHHBIN psij

-1,-1,0,3,3,3,3,5,5, 8.

CraTHCTHYECKUI PsJT MOYKHO 3alucaTh B BUJE MOCeI0oBaTeIbHOCTH nap uucen - (-1;2), (0;1),
(3;4), 5;2), (8;1) unu B BUIE TaOIHIIBI

-1 0 3 5 8

2 1 4 2 1

JlJ1 KOHTPOJISt HAXO0IUM CyMMY 4yacToT: 2+ 1 +4 + 2+ 1 = 10 u yOexxaaemcst B TOM, YTO OHa paBHa
00BEMY BBIOODKH.

BbruncnuB OTHOCUTENBHBIC YaCTOTHI, HaliIeM BEIOOPOYHOE pacrpeienicHue:




JIst KOHTpOIIS yOeXaaeMcs B TOM, 4TO CyMMa OTHOCHUTENIBHBIX YacTOT paBHA €AWHUILIE:
2/10 + 1/10 + 4/10 + 2/10 + 1/10 =1.

[Tonuron yacToT AJs 3aAaHHON BRIOOPKH UMEET BU:

n;

1

4
‘\/\

ER EE 3 x;

3. Ha ocHOBaHWU JaHHBIX O cpeaHel 3apabOTHOM IIaTe paOOTHUKOB B 00JIaCTH B THIC. pYO.,
KOTOPBIC ITOMEIIECHBI B UHTEPBAIBHBIN BapUAIMOHHBIN PSJT B TAOIHILY, TOCTPOUTH TUCTOTPAMMY
pacrpeeieHus: 4aCTOT 3apIuIaThl PAOOTHUKOB:

3apaboTHas miara 1-3 3-5 5-7 7-9 9-11 11-13

Uwncio pabOTHUKOB 12 23 37 19 15 9

Pemenwe: nmpu mocTpOSHUU TUCTOTPAMMEI TI0 OCH a0CIIHCC OTKIJIAIBIBAIOTCS 3HAYCHHS H3y4aeMOT0
npu3HaKa (TpaHuIlbl KHTEPBAJIOB), & IO OCH Yy — COOTBETCTBYIOIINE YaCTOTHI, B TOM ClIy4ae, €Clin
WHTEPBAIbI OIMHAKOBOM BeMUYUHBL. [locTpouM ructorpamMmy pacnpeaeneHus 4acToT 3apIiiaThl
PabOTHHUKOB:

MMcrorpamma yacror

1%
10 I I
5 N
il
1 2 3 4 5 G

CpeaHan 3apnaara

Yacrorel
P
=}

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHUEC

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HCO6XOI[I/IMOI7I IIOCIIEA0BATCIIbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIbBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3aMKCH U BBIYUCIICHUS.



Ouenka "Xopouo' cTaBUTCs, €CIHM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", 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€
MIPOBEICHUS pabOTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 6.1. OCHOBBI TEOPUM MHOKECTB
IIpakT4eckoe 3ansaTue Ne 60
«Crnioco0bl 3a1aHUs1 MHOKecTB. Onepanuu Ha/i MHOKeCTBaAMU»
Leab padoThI: HAYYUTHCS BBIIOJIHATH ONEPALIUU HAJl MHOKECTBAMHU.
IIpakTnueckas padora ¢popmupyer:
OK 01 Boi6upats criocodsl penieHus 3afad mpohecCHOHAIbHONM NESTEIbHOCTH MPUMEHUTEIBHO K

Pa3JIMIHBIM KOHTCKCTaM

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:
3aganme:

1./laHbI MHOKECTBA
A={m,n,k},
B={m,n, k1, p},
C={m,nk,l}.

Beimmonnuts cnenyromue nericteus ANBUC.

2.JlaHBI MHOYKECTBA!

A=1{b,c,d, e},
B={d.el},
C=1{b,d, e},
D ={c. 1},
E={.c}
Beinonauts cnenyromue aencteusC/AU B
3. IlycTb Ha pucyHke u300pa’keHbl MHOKECTBA 4.8 u ©

A

KakoMmy MHOXECTBY COOTBETCTBYET 3aIUITPUXOBaHHAsI 001acTh?



A={a:b}, B=1{1;3;5}

4. Haiitu npsiMoe NpOU3BEIEHNE MHOKECTB

Iopsiiok BbINOJHEHUS PA0OTHI

1. IlonyuuTs y mpenogaBaTess 3aiaHus JUIsl CAMOCTOATEIBHON paboThI.
2. Pemnthb 3a71aHUs B TETpaIu

1.JlaHBI MHOKECTBA:

A={m,n.k, p},
B={k.p. I}
C={m.nk,p,l},
D ={k. p}.

E ={m,n}.

Beinonauts cnenyronue aeiictsus ANBUC.

2. Jlansl muoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu muOecTBO B\A .
PaznocTthio MHOMXeCTB B u A Ha3bIiBaeTcss MHOXECTBO C, KOTOPOE COCTOMT M3 BCEX JJIEMEHTOB

MHOKECTBa B, HEe MPUHAUISKAIIMX MHOXKECTBY 4 . DieMeHThl & U D npuHaaIexaT MHOKECTBY B, HO HE
MIPUHAJJIEKAT MHOXKECTBY A.

Torna B\A ={g, k}.

A B C.

3. ITyctp Ha pucyHKe H300paXkeHbl MHOKECTBA u

i A / \ ‘."‘.
{ e B\
l 7T B

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

Kaxcz[a;l TOYKa 33.H.ITpPIXOB3HHOI>i obactu MNPUHAJICKUT MHOXCCTBY , HO HC IMPHUHAIIICKHUT

MHOXCCTBY -‘4- , 3HAYUT, IO OMPCACIICHHUIO PAa3HOCTU ABYX MHOXCCTB 3alITPUXOBAHHAA 00J1acThb €CTh

MHOXECTBO, paBHOE Ch4 .
3. Jano wmHoxkectBo A= {3, 12, 18, 10}. M3 MHOXecTBa YMNOPSIJAOYCHHBIX TMap JEKapTOBa

IMPOU3BCACHUSA Ax 4 , BBI6paHO IHOAMHOXKECTBO
X, V)=
Hapa ( : }) ‘O, CCJIn qucia X u Y 1pu ACIICHUHN Ha 5 JaroT PpaBHBIC OCTaTKH.
qCMy paBHO KOJIMYECTBO Iap, NpUHAMJICKAIUX OTHOUICHUIO ﬁ ?
Haiigem ocTaTku OT J€IEHHS JIEMEHTOB MHOKECTBA AHa 5.
3=0-5+3

, OCTaTOK paBeH 3.

12=2-5+2 ocrarok paseH 2.



18=3-5+3 , OCTaTOK paBeH 3.

10=2-5+0 ocrarok pasen 0.
OnuHakoBbIE OCTATKHU MPH JIeJICHUHU Ha 5 natot yucia 3 u 18.

3HauuT, 33JaHHOMY OTHOULIEHMIO NpuHaiexar napsl (3; 18) u (18; 3).

Ho mapwr (3; 3) u (18; 18) Tarxke mpuHaIe)KaT OTHOIICHUIO P , Tak Kak yucia 3 u 3; 18 u 18 npu
JCNICHHH Ha 5 Jar0T OJMHAKOBbIE OCTAaTKH. KonmyecTBO BceX Mmap, NPUHAUICKAIIUX JTaHHOMY
OTHOIIEHUIO, PAaBHO 4.

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

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka ""Hey10BJIEeTBOPUTEIBbHO'" CTaBUTCS, €CIIM pabOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.
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