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1 BBEJIEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00yJaroIuxcs COCTaBISIOT IPAKTUYECKUE 3aHATHSL.

CocTaB M cojepkaHue NPAKTUUECKUX 3aHATUN HAIpaBlIeHbl Ha peanu3anuio PenepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CpPeAHEro oOwero oOpa3oBaHMs C Y4ETOM
[OJIy4aeMOU CIEUUAIBHOCTH.

Benymell nauaakTHueckod IENbI0 NPAKTUYECKUX 3aHATUH  sBigeTcss (opMupoBaHUE
npo(eCCUOHATBHBIX NPAKTUYECKUX YMEHUH (YMEHUIl BBINONHATH ONpEICNCHHBIE eicTBUS,
olepaluy, HEOOXOAUMbIE B IOCIEAYIOIEM B NMPO(EeCCHOHAIBHOW NEATENbHOCTH) WM y4eOHBIX
NPAKTUYECKUX YMEHUN (YMEHUH peliaTh 3a/1aud 10 MaTeMaTHKe), HEOOXOIUMBIX B IMOCIEAYIOMIEeH
yueOHOH e TeTbHOCTH.

B coorBerctBUM ¢ paboueil mporpamMmoil y4eOHON IUCHMIUIMHBI —«MaTtemaTuka»
IIPELYCMOTPEHO IPOBEACHUE MPAKTUYECKUX 3aHATUH.

BrinonHeHne npakTu4eckux padoT 00ecreurnBaeT JOCTHKEHNE 00YUYaroIMMHUCS CIIETYIOINX
pe3yJIbTaToOB:

I1P61 OVII.03. BrmajgeHune MeETOAaMHU OKA3aTelbCTB, AITOPUTMAMHU DPELICHHS 3a/1a4; YMEHHE
(bopMyIMpOBaTh ONpEAEICHUs, AKCUOMBI U T€OPEMbI, IPUMEHATh UX, MPOBOJAUTH JOKa3aTeIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1a4;

I1P62 OVII.03. ymeHue omepupoBaTh IMOHSATUSAMH: CTENEHb 4YMCIA, JOrapu(M YuCla; yMEHUE
BBITIOJIHATH BBIYUCIICHIE 3HAYCHUI U TPeoOpa30BaHus BRIPAKEHHUH CO CTENICHSIMH U JIOTapupMaMH,
npeoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

I[1P63 OVIIL.03. ymeHue oOmnepupoBaTh MOHATUSAMHU: pPANUOHAIBHBIC, HWPPAMOHAIBHBIC,
1oKa3aTebHble, CTEIIEHHbIE, JIorapu(pMuyeckre, TPUrOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA,
UX CUCTEMBI;

[1P64 OVIIL.03. ymeHue omnepupoBaTh NOHATUAMU: (DyHKUHMA, HempepbiBHAasS (QyHKUHUA,
MIPOM3BOJIHAS, TE€PBOOOpA3Hasi, ONpEAENCHHBbIM HWHTErpajl; yMEHHE HaXOAUThb IPOU3BOIHBIE
9JIEMEHTApHBIX (YHKIMHA, MCIONB3Ysl CIPAaBOYHbIE MaTepHallbl; HCCIEA0BaTb B MPOCTEHUINNX
cilydasx (yHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HaWOOJIbIINE U HAUMEHbIINE 3HAUCHUS (PYHKIIHIA;
CTPOUTh TpapUKd MHOTOYICHOB C MCIIOJB30BAaHMEM ammapara MaTeMaTH4YeCcKOro aHajlIu3a,
NPUMEHITh TMPOU3BOAHYIO TMpPU pEIIEHWH 3aJad Ha JBW)KEHHME;, pelarb IpaKTHKO-
OpPMEHTUPOBAHHbIC 3aJlaud HAa HAWOOJbIIME M HAWMEHbIIME 3HAYEHUs, Ha HaAXOXXICHHE MYTH,
CKOPOCTH U YCKOPEHUS;

I1P65 OVII.03. ymeHue omepupoBaTh MOHATUAMU: palMOHATIbHAS (DYHKIMS, IMOKa3aTelbHas
¢GbyHKIMA, creneHHas (YHKIUS, Jorapupmuueckas (QyHKIMs, TPUTOHOMETpUYecKHue (YHKIUH,
oOpaTHble QYHKIMH; YMEHHE CTPOUTH TpapUKH U3y4eHHbIX (PYHKIMHA, HCIOIB30BaTh rpaduKU MpH
M3Y4YEHHUH TPOLIECCOB M 3aBHUCHUMOCTEH, NMpU pelIeHUH 3a7ad U3 JAPYruX Y4eOHBIX MPEIMETOB U
3aJ]a4d U3 pealbHOM KHU3HU; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYNHAMU;
[1P66_OVII.03. ymenue pemiatb TEKCTOBBIE 33Ja4d Pa3HbIX THUIOB (B TOM 4YMCJIE HA MPOLIEHTHI,
J0JM ¥ YacTH, Ha JBI)KEHHE, paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJIOTH, 3a/laud U3 00JacTu
yOpaBieHUS JHUYHBIMM U CEeMEHHBIMU (PUHAHCAMU); COCTaBISATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 3a/1a4y, UCCIIE0BATh MIOJYyYEHHOE PEIIEHUE U OLIEHNBATh
MPaBI0N0I00HOCTh PE3yNIbTATOB;

I[TP67 OVIIL.03. ymeHue omepupoBaTh TOHATUSAMHU: cpeaHee apupMeTHUecKoe, MeAHnaHa,
HauOoJblllee U HaUMEHbIlIee 3HaYeHUs], pa3Max, TUCIEpCHs, CTaHIapTHOE OTKJIIOHEHHE YMCIOBOTO
Habopa; yMeHHe M3BJIEKaTh, HHTEPIPETHPOBATh MH(OPMAINIO, TPEACTABICHHYIO B TabIUIax, Ha
auarpammax, rpadukax, OTpaXKarol[yl0 CBOMCTBA peajbHBIX MPOIECCOB U SIBJICHUI; MPEACTaBIATh
MHGOpPMAIIMIO C TIOMOIIBIO0 TAOMUI] U JUarpaMM; HCCIIEAOBaTh CTAaTUCTHYECKUE JaHHbIE, B TOM
quclie C MPUMEHEHNEM rpapuecKuX METOJ0B U AIEKTPOHHBIX CPECTB;



I1P68 OVII.03. yMmeHue omepupoBaTh HOHATHAMM: CIyYailHBIH ONBIT M ClydailHOE COOBITHE,
BEPOATHOCTh CIy4yailHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTh C HCIOJIB30BaHUEM
rpadMUecKuXx METOJIOB; TPHUMEHATh (OPMYIBI CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (HOPMYIBI MPU PEUICHUH 3a/1ay; OLEHUBATh BEPOSTHOCTU PEabHBIX
COOBITHI{; 3HAKOMCTBO CO CIyYaiHBIMHM BEIMYMHAMHU; YMEHHE MPUBOAUTH MPUMEPHI HPOSIBICHUSI
3aKOHA OOJIBIIMX YKCEN B MPUPOIAHBIX U OOLIECTBEHHBIX SBJICHUSX;

ITPG9 OVII.03. ymeHue omepupoBaTh MOHATHSIMH: TOYKA, MpPsIMasi, TIOCKOCTh, MPOCTPAHCTBO,
JNBYTPAHHBIN YroJl, CKPEIIMBAIOIIUECS MPSAMbIE, TAPAILIEIbHOCTh U NEPHEHANKYIAPHOCTD MPSAMBIX
U IUJIOCKOCTEH, yrojll MEXIy NPSMBIMH, Yrojl MEXIy NpSAMOH U IUIOCKOCTBIO, YIOJl MEXAy
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSHUE
MEXy MIOCKOCTSAMHU; YMEHHE MCIOJIb30BATh MPH PEIICHUH 337a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

I1P610_OVII.03. ymeHue oneprupoBaTh MOHATUSMHI: MHOTOTPaHHUK, CEU€HHE MHOTOTPaHHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gpurypa u moBepXHOCTb BpallleHUs, HWIMHIP, KOHYC, HIap,
cdepa, ceuyeHns GpUrypsl BpaleHHs, IUIOCKOCTh, KACArOIIAsAcs cephl, MWINHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTH TNHPaMUIbl, TMPU3MBI, KOHyca, IWIMHIpa, IUiomanb cdepbl, o0beM Kybda,
IPSIMOYTOJIBHOTO MapajUlesienuneaa, MUpaMHuabl, NPU3MbI, IWIMHAPA, KOHyca, LIapa; yMEHHUE
n300pakaTh MHOTOTPAaHHUKA W TIOBEPXHOCTH BpAIIEHHS, MX CEUEHHUS OT PYKH, C IMOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB U DJJIEKTPOHHBIX CpEACTB; YMEHHE pAclO3HaBaTb CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIE MHOTOI'PAHHUKY;

I1P611_OVIIL.03. ymeHue omnepupoBaTh IOHSATHUSMHU: ABIKEHHE B IPOCTPAHCTBE, MOIOOHBIC
burypsl B NPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHHE IUIOMIAJIEH MOBEpXHOCTEH U 00BEMOB
oI00HBIX (PUTYp TIpU pelIeHnH 3aay;

[TP612_OVII.03. ymMeHue BBIYUCIATh TEOMETPUUECKUE BEIMUUHBI (JJIMHA, YTOJI, TUIOIIAb, OObEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJIB3YS N3YUEeHHBIEC ()OPMYIIBI U METOIBI;

IIP613 OVIIL.03. ymeHuwe omnepupoBaTh MOHATUSMHU: MPSIMOYrOJIbHAsg CHUCTEMa KOOPAMHAT,
KOOpJMHATBhl TOYKH, BEKTOp, KOOPAMHATHl BEKTOpPA, CKAISPHOE IPOU3BEACHUE, YIOJd MEXAY
BEKTOPAMH, CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA HA YUCIIO; HAXOAUTH C TIOMOIIBIO U3YYEHHBIX
(hopMyJ1 KOOpAMHATHI CEPEAUHBI OTPE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKAMHU;

[1P614 OVIIL.03. yMeHue BBIOMpATh MOAXOASIIUN W3YYCHHBIH METOA MJIs peUIeHHs 3a]aud,
pacrno3HaBaTh MaTeMaTH4YeCcKUe (PakThl U MATEMAaTHYECKHE MOJIENIN B IPUPOIAHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B UICKYCCTBE; YMEHHE NPUBOJUTH NIPUMEPHl MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U
MHPOBOM MaTeMaTU4ECKON HAYKH;

MP1. camocTosTenbHO (OPMYIHPOBATE M AKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycTaHaBiaMBaTh CyLIECTBEHHBIN NMPU3HAK WM OCHOBAHMS Ul CPAaBHEHMs, KJIacCU(UKALUN U
0000IIICHHS;

MP3. onpenenars nenu JesTENIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUH UX JTOCTH)KEHHUS;

MP4. BbISBISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBJICHUSX;

MP7. BnaneTh HaBBIKAMHU Yy4eOHO-MCCIIEOBATENBCKOM M TMPOEKTHOW NesTeIbHOCTH, HABBIKAMU
paspernieHus mpooem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJOB PEIICHHs MPAKTHUYECKHX
3aJ1a4, IPUMEHEHHIO Pa3IUYHbIX METOJIOB TTO3HAHHUS;

MP9. oBnaneHue BHIAMHU AEATEIBHOCTH IO IMOJYYEHMIO HOBOI'O 3HAHHA, €r0 HHTEPIPETALNH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalMsX, B TOM YHUCIE MPH CO3JIaHUU
y4eOHBIX M COIIMATBHBIX IPOEKTOB;

MP10. ¢dopmupoBaHre HAay4HOro THIIA MBIIUICHUS, BIAJEHUE HAyYHOH TEPMHUHOJIOTHEMH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU;

MPI11. craButh u (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON NEATEIHLHOCTH U
KU3HEHHBIX CUTYalUsX;



MP12. BBISIBIAT IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
€€ peuICHMs], HAXOANUTb apryMEHTHI IS JOKa3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh IapaMeTPhI
Y KPUTEPUU PELLICHHUS,

MP13. aHanu3upoBaTh NOJYyYEHHBIE B XOJ€ PELICHUS 3a1a4M PE3YJIbTaThl, KPUHTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

MP14. naBath OLICHKY HOBBIM CUTYaIIHsIM, OLICHHBATh TPUOOPETECHHBIN OIIBIT;

MP15. pazpabaTbiBaTh IUIaH PEUICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTEPUATbHBIX U
HEMaTEpUaIbHBIX PECYPCOB;

MP16. ocymecTBISTh IEICHANIPABICHHBIN MOWCK IMEPeHOCa CPEICTB M CIOCOOOB NEHCTBUS B
poeCCUOHATILHYIO CPEAY;

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

MP18. ymMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

MP20. ctaBuTh IpOOIEMBI U 33J]a4H, TOMYCKAIOIIUE aJIbTEPHATUBHBIE PELLICHMS,;

MP21. Bnagerp HaBBIKAMU TOJyYeHHs WHPOpPMAIMKM W3 HWCTOYHHKOB PpA3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIATh IOUCK, aHAJIN3, CUCTEMATU3ALMI0 U HHTEpIpeTaluio HHGOpMauu
Pa3UYHBIX BUAOB U (POPM NPEIACTABICHUS;

MP22. co3naBaTh TEKCThl B pa3IMYHbIX (hOopMaTax ¢ y4eTOM Ha3Ha4YeHUs MHPOPMALUU U LeJIeBOU
ayJAMTOPHUH, BEIOUPAst ONTUMAIBHYIO (hOpMY Mpe/ICTaBICHNS U BU3YyaU3alIlH;

MP23. oueHuBaTh JOCTOBEPHOCTh, JETUTUMHOCTh MH(OpPMAIMM, €€ COOTBETCTBHE NPABOBHIM U
MOPAIBHO-ITUYECKUM HOpMaM;

MP26. ocyiecTBIATh KOMMYHHUKALIUU BO BCeX cepax KU3HU;

MP27. pacrio3HaBaTh HeBepOaIbHbIE CPEICTBA OOILIEHUS, IOHUMATh 3HAYEHHUE COLIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

MP28. Bi1aieTs pa3IMyHBIMUA CIIOCOOAMH OOIIEHUS ¥ B3aUMOICHCTBUS;

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

MP30. pa3BepHYTO W JIOTMYHO H3JIlaraThb CBOIO TOYKY 3PEHMSI C HCIOJB30BAHUEM S3BIKOBBIX
CPEICTB;

MP31. noHrMaTh U UCMONB30BATh IPEUMYIIIECTBA KOMAHHOW U MHAMBHUyaJIbHOI paboThI;

MP33. mnpuHMMAarTh LEIM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
JEUCTBHS 10 €€ JTOCTUIKEHHUIO: COCTAaBJIATh IUIAH JEHCTBHM, paCIpelesaTh POJIU C Y4ETOM MHEHHU
YYaCTHHUKOB 00CYXJIaTh pe3yIbTaThl COBMECTHON pabOTHI;

MP34. ouieHHBaTh KaueCTBO CBOET0O BKJIaJ[a M KaXKJIOT0 y4aCTHUKA KOMaH/]Ibl B OOIMN pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. camMOCTOSTENTbHO OCYIIECTBISATh IO3HABATENbHYIO JEATEIBbHOCTh, BBIABIATH MHPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTENbHOMN JESATENbHOCTH U )KU3HEHHBIX
CUTYyalMsIX;

MP39. caMOCTOSTENFHO COCTABIATH IUIAH PelIeHHUs MPOOJIEMbI C YyUeTOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHHII;

MP40. naBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

MP41. pactupsaTh paMKi y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

MP42. nenaTh 0CO3HaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE;
MP43. ouleHnBaTh MPUOOPETEHHBIN OIIBIT;

MP44. crioco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3pYAUIIMK B pa3HbIX 00JACTIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYpPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MP45. naBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YyJIbTATOB LETAM;

MP46. BnageTh HaBbIKaMH MTO3HABATEIbLHON peduIeKCHH KaK OCO3HAHUSI COBEPILIAEMBIX JIEHCTBUHN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;
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MP47. ncnonp3oBath NpueMbl pedIeKCUu s OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, IPEAIOIaratoIini copMUpPOBaHHOCTB!

MP49. camoco3HaHUsI, BKJIIOYAIOMIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSHHE,
BUJIETh HAIPaBJIEHUS PA3BUTHUS COOCTBEHHON 3MOLIMOHAIBHON C(epsl, ObITh YBEPEHHBIM B ce0€;
MP50. camoperynnpoBaHusi, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBAThCA K HMOLMOHAIBHBIM MU3MEHEHUSM U IPOSBIIATH
THOKOCTb, OBITH OTKPHITHIM HOBOMY;

MP51. chopMHpOBaHHOCTh, BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOIICH CTpeMJICHHE K JOCTHXKCHHUIO
eI U Yyclexy, ONTHUMM3M, WHHULUATUBHOCTb, YMEHHE JEICTBOBATh, HUCXOAS M3 CBOMX
BO3MOKHOCTEH;

MP52. sMmaTuM, BKIIOYAMONMIEH CHOCOOHOCTh HMOHMUMATh SMOIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBaTh €r0 IpPU OCYIIECTBICHUM KOMMYHHKAIMM, CIOCOOHOCTb K COYYBCTBHUIO H
COIIEPEKUBAHUIO;

MP54. npunumMats cebs, TOHUMAas CBOM HEIOCTATKH U JJOCTOMHCTBA;

MPS5S5. npruHEMaTh MOTHBBI M @PTYMEHTBI IPYTUX JIFOACH IPU aHAIU3€ PE3YIbTAaTOB IEATEIBHOCTH;
MP56. npu3HaBaTh CBOE MPaBO U MPABO JIPYTUX JIOACH Ha OLIUOKY;

MP53. couuanbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTPAUBATh OTHOLIEHMS C APYTUMU
JHOABMH, 3a00TUTHCS, IPOSBIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI;

JIP1. chOpMHUPOBAaHHOCTh TPAKAAHCKOW TO3UIMH  OOYYaIOMIErocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WJIEHAa POCCUICKOro 00I1eCTBa;

JIP6. ymeHue B3aUMOJICCTBOBATh C COIMATBHBIMI HHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIMSIMU
Y Ha3HA4YCHUEM;

MaTPUOTHYECKOIO BOCIIUTAHUSA:

JIP8. chopMHPOBAHHOCTh POCCUMCKON TI'pakJaHCKOH HAECHTHUYHOCTH, MAaTPUOTU3MA, YBaKEHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iepes PoauHol, ropaoctu 3a cBoi kpai, cBoro Ponuny,
CBOM A3BIK U KYJIbTYPY, IPOIJIOE U HACTOSALIEE MHOTOHALIMOHAIBbHOrO Hapoaa Poccuy;

JIP9. 11eHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, WCTOPUYECKOMY U IPUPOTHOMY
HaCJIEUIO, TaMATHUKAM, TpaAuLMUsIM HapoaoB Poccun, noctmxenusm Poccuun B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJIOTHUSIX U TPYJE;

JIP11. oco3HaHue TyXOBHBIX LIGHHOCTEW POCCUIICKOTO HAPOa;

JIP12. cpopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TTOBEICHNS;

JIP14. oco3Hanue TMYHOTO BKJIaJa B MOCTPOEHUE YCTOWYHBOTO OyIyIIEero;

JIP16. scTeTnueckoe OTHOIIEHHE K MHUPY, BKIIIOUash 3CTETHKY ObITa, HAYYHOIO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIICHUH;

JIP17. ciocoOHOCTH BOCIIPUHUMATD Pa3IMYHbIe BUIbI HICKYCCTBA, TPAJUIMN U TBOPUYECTBO CBOETO U
IPYTUX HapoJ0B, OUIYIIaThb 3MOLMOHAIBLHOE BO3ACHCTBHE MCKYCCTBA; KyJbTYPHBIX TpaJuLUN U
HapOJHOr0 TBOPYECTBA; TPYIOBOTO BOCIIUTAHUS:

JIP23. rOTOBHOCTb K TPYZy, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYI0I00HE;

JIP25. unTepec Kk pa3nuyHbIM cdepaMm MpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOP Oyaymeit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;
JIP26. rOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOPA30BaHMIO Ha TMPOTSHKEHUU BCEH
KHU3HU;

JIP27. chopMHUpPOBAaHHOCTh HKOJIOTMYECKON KYyJIbTYypbl, TIOHHMaHUE€ BIUSHUSA COIHAJIBHO-
SKOHOMMYECKHUX IIPOLECCOB HAa COCTOSHUE NPHUPOJHOM M COLMAIBHOW Cpebl, OCO3HAHHE
rJ1I00aJTFHOTO XapaKTepa SKOJOTHYECKUX MpolsieM

JIP30. YMEHUE  MPOrHO3UPOBaTh  HEOJArompHsATHbIE  SKOJOTMYECKHE  TOCIEICTBUA
MpEANPUHUMAEMBIX JEHCTBUN, IPENOTBpALaTh UX;

JIP32. cpopMHUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl M OOUIECTBEHHOM IPAaKTHUKH, OCHOBAHHOTO Ha JWajore KyJbTyp, CHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;
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JIP33. coBepIIEHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYPBlI KaK CpPEICTBAa B3aUMOJEHCTBUS
MEXy JIFOJIBMU U IIO3HAHMS MUPA;

JIP34. oco3HaHuE LIEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTH OCYILECTBISATH NPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

CozxepxaHue NpPaKTUUECKUX M JIAOOPAaTOPHBIX 3aHATUM OPUEHTHPOBAHO HAa IOATOTOBKY
00yJaromuxcs K OCBOCHUIO NPO(ECCHOHATBHOTO MOJIYJS IMPOrpaMMbl TOJITOTOBKH CIEUATNCTOB
CPEIIHEro 3BEHA 10 CIIELUATBHOCTH 1 OBJIAJICHUIO NPOPECCUOHAIbHBIMU KOMNEMEHUUAMU:

IIK 6.1 OcymecTBasaTh pa3pabOTKy acCOPTUMEHTA KYJIMHAPHON U KOHAUTEPCKOM MPOAYKIUH,
pa3IMYHBIX BUJOB MEHIO C Y4ETOM IOTPEOHOCTEH pa3iM4HbIX KaTeropuil nmorpedurenei, BUJIOB U
dhopM 00CTYKUBAHUS.

A Takke POpMUPOBAHMIO 0OULUX KOMNEMEHYUIL.

OK 01 Beoibupars cmocoObl pemieHus 3a7ad  NpOoPEecCHOHATBHON  JEATENbHOCTH
IPUMEHUTEBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02 MHcrnosnb3oBaThb COBpEMEHHBIE CpEeACTBA I[IOMCKA, aHalIM3a W MHTEpHpeTaluu
uHbopMalMu M MH(MOPMAIMOHHBIE TEXHOJOTUU JUIS BBIIOJHEHMs 3a7ad IMpodecCHOHATbHON
JESATeIbHOCTH

OK 03 IlnanupoBaTh U peaaM30BbIBATb COOCTBEHHOE MNPO(PECCHOHATIBHOE M JIMYHOCTHOE
pasBUTHE, MPEANPUHUMATEIBCKYIO ACATEIBHOCTh B TNPOo(ecCHOHATBHON cdepe, HCIIOIb30BaTh
3HaHUS 110 PaBOBOI U (PMHAHCOBON I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

OK 05 OcymiecTBiasATh yCTHYIO U MHCbMEHHYI0 KOMMYHUKAIIMIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEN COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06 IIposBisTh Ipa’kJaHCKO-IATPHOTHYECKYIO MO3ULHUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAIWIIMOHHBIX POCCHICKHX TyXOBHO-HPABCTBEHHBIX IICHHOCTEH, B TOM
YHCJIe ¢ YYeTOM I'apMOHU3ALUMU MEKHAIIMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHUH, IPUMEHSTh
CTaHJApTHl aHTUKOPPYIIIUOHHOTO TTOBEICHHS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH cpeibl, pecypcocOepekeH IO, TPUMEHSTh
3HaHHA 00 W3MEHEHUM KJIMMara, HPUHLUIB OepekIMBOrO IMPOU3BOJACTBA, 3(P(HEKTUBHO
JIeWCTBOBATDH B UPE3BBIYAIHBIX CUTYaLUAX

OK 08 Hcnonb3oBaTh cpeicTBa (U3MYECKON KyJIbTYpbl A COXpPAHEHHS U YKpEIUICHUS
3JI0pOBbsI B Tpoliecce MpopecCHOHATBHON JEITEeNbHOCTH U MOAJAEPKAHUS HEOOXOAUMOr0 YPOBHS
(U3NIECKOil MOATOTOBIEHHOCTH

OK 09 TIlome3oBaTbcst MNpoeCCHOHATBHONM JOKYMEHTalMel Ha TOCYJapCTBEHHOM U
WHOCTPAaHHOM SI3bIKaX.

Brinonnenue npakTuyeckux padoT no yueOHo! auciuminHe «MaTemMaTruka» HalpaBieHOoHa!

- 00o0O0meHue, cUcTeMaTH3alMio, YIIyOJIeHHe, 3aKpervieHHe, pPa3BUTHE M JIeTAIU3AINI0
MOJTyYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOH UCIHUITIINHEI;

- (QopMHpOBaHWE yMEHUH NPUMEHSTH IIOJyUYCHHBIE 3HAHUS Ha TPAKTHKE, pPean3aluio
€IMHCTBA WHTEJUIEKTYaJIbHON U MPaKTHUECKON AEATEIbHOCTH;

- ¢dopmmpoBaHre W pa3BUTHE yMEHHWI: HaOIOAaTh, CpPaBHUBATh, COIOCTABIIATH,
aHaIM3UpOBaTh, JejaTb BBIBOJbl M  OOOOIIEHMS, CaMOCTOATEILHO BECTU HCCIEHOBAHMA,
MOJTb30BATHCS PA3IMYHBIMU TIPUEMaMHU HU3MEPEHHA, 0QOPMIISITE PE3YIIbTaThl B BHJIE TAOJHUIl, CXEM,
rpaduKoB;

- pa3BUTHE WHTEJUICKTYaJlbHBIX yMEHUH y OyIyIIMX CIEIUAINCTOB: aHATUTHYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BBIPAaOOTKY TIPW pEIICHUH IMOCTaBJICHHBIX 3a/ad MPO(ECCHOHATBHO 3HAYMMBIX KadecTB,
TaKUX KaK caMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAs] MHUIIUATHBA.

[pakTiueckie 3aHATUS TIPOBOJATCS B PAaMKaxX COOTBETCTBYIOIIEH TEMBI, IIOCIE OCBOCHHUS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCTIeYnBatOT HATMUKME 3HAHUH, HEOOXOAUMBIX ISl €€ BBITOJTHEHUS.
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2METOANYECKHUE YKA3AHUSA
Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansTue Ne 1
«Apudmernyeckue 1eiicTBUS HA JeHCTBUTEIbHBIMH U KOMILTEKCHBIMU YHCJIAMH.
IpudankeHHbIE BHIYMCICHU D)

Heanb: Hayuntbcs BBINONHATD NEHCTBHS C JICHCTBUTEIBHBIME M KOMIUICKCHBIMH YHCIIAMH,
BBITIOJIHATH HpI/I6HI/I)KCHHbIC BBIYUCIJICHUS.

Boinosinenue padorsl cnocodcTByeT popmupoanuio: [1P62 OVII.03, [TP67 OVII.03

MarepuanbHoe o0ecnedenue: VHIUBHIyanbHBIC 3a/JaHUs, CIPABOYHBIC MaTepUabI,
KOHCIICKTHI JICKITHIA.

3aganue

1. Pemwre 3anauu:

a) bpurane nmoBapoB Oblla ycTaHOBJIEHA HOpMa — BhINIEKaHue xyeba 2,5 1. B 1eHb. B nepBbIit
JeHb Opuraja ucrnekia 2 11 xyeda, a Bo BTOpoi eHb — 3. HaiiiuTe mponeHT BhIMOIHEHHSI HOPMBI B
NIEPBBI U BTOPOH JICHb.

0) B xormuTepckom nexe padoratot 20 pabouunx, n3 HuX 8 nexapei. Kakoi mpomeHT ot Bcero
yrcia paboyuXx 1exa COCTABIISIOT IEKapu?

B) PaGounii neHp noBapa-kKoHIUTEpa yMEHbIIWJICS ¢ 8 yacoB a0 7 vacoB. Ha ckonbko
MPOIICHTOB HY)XHO TIOBBICUTh TPOM3BOJUTEIBHOCTh TPYAd, YTOOBI MPU TEX K€ pacIeHKax
3apaboTHas 1u1aTa Bo3pocia Ha 5%7?

2. Bpruucnure:

5 7 23 9 4,3 4 1
a) (—+—) : (3—— 2—); o) L5 s,
8 12 58 58 ) 2 _4 ’
11227
2 1 1 12,8:0,64+3,05:0,05
B)4=4+1--3 5= r) has :
3 3 6 85:15—1
5 _128. ). 2_913. i). 4.
0152 - 122 (0,1 + 15), e) (1,8 23-12):2%;
1 1 1
0,15-0,15:3= 1. —122).11
N A 3 (1307 -122):12
—-2+0,25
8
3. JlaHBI KOMITJICKCHBIC YHCIIA:
7y = 34+ 21,
Zy = 4 — i,
Z3 = 54+ 21,
Z, = 6 — 3i.
BremosaNTE NEHCTBU:
a) Zq " Zy t Z3 " Zy; 0) Z1"Z4 + 25" Z3

3) |ZI|J |ZZ|r |Z3|J |Z4|'

ITopsinok BbINOJIHEHHS PadOTHI:



3aganue NelPemmte 3amaun

1) Zplz=zrod,
5 5 5 5
2) 3y _T_ 4.
7 7 7 7
1 1 1 1 2 2.
) 3pHar=GHa+(cHp)=7+1=73
2 1 2 1 1 1.
9 33-15=06-D+(3-3)=2+7=23
1214 21215, 312-311'3331'39’ s
6) 2-:3i=i ===
5°°3 5°11 511 51 5
2 1 2,1 6+5 11
) 3i+14i=0+10+(G+3) =17+ =173,

3aganue Ne2Brrunciaure:
[Mpumep. Haiitu (8 +1): (2 -3i).

8+i
Pemenue. [lepenumieM 3T0 OTHOIIEHUE B BUJE TPOOH: ——

2-3i
YMHOXHB, €€ YHCIMTEIb M 3HaMeHaTeab Ha 2 + 31 M BBEIIOJIHHB BCE Hp606paSOBaHI/I}I,
MOJIyYUM:
(8+i)(2+3i 13+26i .
(2430 _ =1+2i
(2-30)(2+310) 13

(I)opMa NMpeacTraBJdCHUs pe3yjabTaTa: BEIIIOJIHCHHOC 3aJaHNC

Kputepun ouenku:

Ouenka "oTiau4HoO'" cTaBHUTCS, €Cii paboTa BBHIMOJHEHA B IMOJHOM 00BEME C COOMIOJCHUEM
HEOOXOAMMOIi TTOCIEA0BATEILHOCTH IEHCTBUM.

OueHka ''Xopomo'" CTaBHUTCS, €CIM BBINOJIHEHBI TPeOOBaHMS K OIEHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Onenka "y/10BJ1eTBOPUTEIbHO' CTaBUTCS, €CJIM PabOTa BHIIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BHIBOJIBI.

Ornenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, eclii paboTa BBINOJHEHA HE TMOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHA 0 YHCJIE

IpakTuyeckoe 3ansaTue Ne 2
«PemieHre MpUKJIAAHBIX 3224 HA NPOLUEHTHD)

Henab: HayunThes pemaTs TEKCTOBBIE 337aUl HA HAXOXK/IEHHUE MPOIIEHTOB OT YHCTA.

Boinosinenue padorsl cnocodcTByeT popmupoBanunio:11P66 OVII.03, [TP67 OVII.O3.

MarepuanbHoe o0ecnedenue: VHIUBHUIyanbHBIE 3a/JaHds, CIPABOYHBIE MaTepUabl,
KOHCIIEKTHI JICKITUH.

3ananue

1. Hanor Ha noxonsl coctaBisier 13% ot 3apaboTHoi matel. [locne yaep:kanusi Hajmora Ha
JIOXOBI TIOBAp TOJIYYHJI 32 BBIMOJTHEHHYIO pabory 46530 py6neit. Ckompko pyOseil cocTaBisieT
CTOMMOCTb BBITIOJTHEHHOU PaboThI?

2. B HHTCPHET-MAra3uHe MOKHO 3aKa3aTb ACTAIN AJId pEMOHTA IIJIMTHI, ITPU 3TOM CTOUMOCTD
JIOCTaBKH COCTaBisieT 7% OT CTOMMOCTH 3akasa. llpemmpusitue AenaeTr 3aka3 JeTajeii Ha CyMMy
60000py0meit, mpu 3TOM moiy4daeT ckuaky 15% Ha onrToBbli 3aka3. KakoBa Oymer cTOMMOCTH
JOCTaBKH 3TOTO 3aKaza?
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3. Komuccust 3a mexx0aHKOBCKHMI mepeBoj; coctaBiseT 1,5% OT CyMMBI mepeBoja, HO HE
Menee 100 py6eit. KakoBa Oymetr komuccus 3a Me:kOaHKOBCKUH miepeBoa cyMMbl S0 000 pyOeit?

4. 25% ydacTHHKOB KOHKypca mnpodmactepcTBa mnpouui B nonypunan, u3 HuX 10%
okazanuch B (¢uHane. CKOJIbKO OBLIO YYaCTHUKOB KOHKYpca, eciu (PMHAIUCTaMHU OKa3ajiuch 8
4esoBeK?

Ilopsiiok BbINOJTHEHHS PA0OTHI:

Pemure 3amaun:

OnvH TpPOLIEHT — 3TO OJHA COTas A0JA Yuciaa. MaTeMaTHUYeCKUMH 3HAKaMH OJWH MPOICHT
3anuceiBaercs Tak: 1%.

Omnpenenenrue OAHOTO MPOLEHTa MOXHO 3amucath paBeHcTBoM: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kak wnaiitn 1% ot uncna? Pa3 1% 310 omHa cortas 4acth, Hamo umcio pazaenuts Ha 100.
Henenue Ha 100 MoxxHO 3ameHUTH YyMHOkeHUEeM Ha 0,01. [Toatomy, uro6s! HaiiTh 1% OT nanHOTrO
quciia, Hy)KHO YMHOXUTH ero Ha 0,01. A eciu HyxHO HallTH 5% OT 4Kciaa, TO YMHOXKAEM JITaHHOE
yucao Ha 0,05 u T.1.

3adaua: Mara3uH 3aKyInaeTr sHeprocOeperaromue jJamisl mo ontoBoi mede 110 pyOGneit 3a
HTYKY U npojaeT ¢ HaneHkoi 30%. Kakoe Hanbounbliee YucIo TaKuX JIaMIl MOXKHO KYMHUTh B 3TOM
Marasune Ha 1200 py6ieii?

Pewenue
1) OmnpenensieM HalleHKY Mara3uHa:
30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpenensieM pOZHUYHYIO IICHY JIAMIT:
110 + 33 = 143 py0. po3HU4Has 1IeHa

3) OmpenensieM KOJIUYIECTBO JIAMIT

1200 : 143 = 8 (oct. 56)

Omegem: 8
®opma npeacTaBieHUs pe3yJbTaTa: BHINOJIHEHHOE 33/1aHHe

Kpurepun onenkn:

OrneHka "oTJAMYHO" CTaBUTCS, €CITM padOTa BBHITIOJHEHA B MTOJIHOM 00BEME € COONMIOICHUEM
HE00XO0TMMOM MOCIIeI0BaTEIHLHOCTH JACHCTBUM.

Onenka '"xopomo' cTaBUTCS, €CIM BBIOJIHEHbI TPeOOBaHUSA K OILIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Onenka '"ya0BJIETBOPUTEIBLHO'" CTAaBUTCS, €CU paboTa BHIMIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO TO3BOJISET MOJTYYHTh MPABUIbHBIC PE3YIbTATHI H BHIBOIBI.

OrneHka ""Hey/10BJI€TBOPUTENbHO' CTaBUTCS, €CITM padoTa BHITIOJIHEHA HE TTOJTHOCTHIO MITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.1 Pa3Burue NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTne Ne 3
«PemreHne pauMoOHaIbLHBIX YPABHEHUH U CUCTEM YPaBHEHHM I

Hean: dopmupoBaTh yMeHHUs pelIaTh JMHEWHBIC, KBaJpaTHbIC, OWKBaApaTHBIC, APOOHO-
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paLMOHAJIBHBIE YPABHEHUS.
Boinosnenue pa6orsl cnocoocTByeT hopmupoBannio: [1P62 OVIIL.03, [TP63 OVII.O03.
MarepuanbHoe o0ecnedenue: VHIUBHIyanbHBIC 3a/JaHUs, CIPABOYHBIC MaTepUabl,
KOHCIICKTHI JICKITHIA.

3aganue
1. Petuth ypaBHEHUS:
a) (x—2)—-5=4—-(5x—1);
6) 2x+7)Bx—1)—(Gx—1)(x+3) = (x + 1)?

x-1 _ 4+2x,
B) 2 3

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

16—x2

K) = 0;
x 4
1) 253 X
xX“=2x 2x—-1
M) x—1 N 1-x - 3;
2. PemuTh cUCTEMBI ypaBHEHHI:
3x—y =3,
) 13x — 2y = 0;
(2x + 3y =3,

0) 5x + 6y =9;

B) xz - y = _21
2x+y=2;
xy—x+y=7,

) xy+x—y=13;

ITopsinok BbINOJIHEHUS PadOTHI:
1.Pemute ypaBHEHHUS:
2.Pemmre cuctemMbl ypaBHEHUI
ITpu pemieHnn ypaBHEHUI MCHONB3YIOTCS CIEAYIOLIME NMpaBuia NpeoOpa3oBaHUs  ypaBHEHMH B
PaBHOCHUJIbHBIE:
a) Kakoil- nmubo uJeH ypaBHEHHMS MOXHO TIEpEHECTH M3 OJHOM ero 4actu B JpPYIyl cC
IIPOTUBOIIOJIOKHBIM 3HAKOM;
0) 00e yacTu ypaBHEHUSI MOXKHO YMHOXHTb WM PA3AEIUTh Ha OJHO TO e YHCcio, oTiuyHoe oT 0.

Kpatkue TeopeTudeckue CBeICHUSA:
Pemenne ypaBaenuit |-l crenenu ¢ omHoM nepeMeHHOM

—b N . o
ax+b=0,(x = —.a* 0) — nuneitHoe ypaBHeHHe | cTeneHu ¢ 0JJHON MepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypaBHenue || cTrenenu ¢ oHOI MEpeMEHHOIA.

1. OnpenenuTh BUJ ypaBHEHUS U CIIOCOO €0 PelICHHUS.

2. Ecm ypaBHeHue ApoOHO-paliioHaIbHOE, TO HAWTH OO 3HaMEHATeNb BCeX Npo0Oeid, KOTOphIe
BXOJIAT B ypaBHEHHUE.
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3. YMHOXUTB 00€ 4acTH ypaBHEHUS Ha OOIINI 3HAMEHATEb.
4. PemuTh MOJY4EHHOE 1IEJIO€ YPABHEHHUE.
5. Ilpou3BecTy MPOBEPKY KOpPHEH, U MCKIIOYHUTH T€ U3 HUX, KOTOPHIE 00paIialoT B HYJIb OOIIUi
3HaMeHaTeb.
Pemnm ypaBHeHus:
a) (Bx + 1) + (4x — 1)? = (5x — 2)?
PackpoeM ckoOKHM, TIpuMeHsis GOpMyYIIbI COKpaIeHHOro yMHoxenus (a + b)?u  (a — b)?
9x% +6x+ 1+ 16x? —8x + 1 =25x% —20x + 4

9x% 4+ 6x+1+16x% —8x+1—25x2+20x—4 =0

ITpuBenem 1mo100HbIE YIICHBI, TOJIYYUM

18x—2=0
2 1
) *T187 9

OTBCT: X = ;— KOpeHB ypaBHeHI/I}I.

X 7 8

)iz vz v
PaznosxuM x2 — 4 Ha MHOXMTEIM U IIEPEHECEM BCE YIICHbI YPaBHEHHs B JIEBYIO 4acThb. IIpuBenem
npobu K 0011IeMy 3HaAMEHATEIIO:

X 7 8 —0
x—2 x42 (x-2)x+2)
x(x—Z)—7(x—2)—8_O
(x —2)(x +2) B
x*+2x—7x+14-8
(x+2)(x—-2)
x*=5x+6
(x+2)(x—2)
JIpoOb paBHa HYJIIO, KOT/a €€ YHCIIUTEh PAaBeH HYJII0, a 3HAaMEHATeb He PaBeH HYJIIO, T.€.
x+2))(x—2)#0=>x#2,x + -2
x2=5x+6=0
D=25-24=1

5+1
x = =
T2
5-1
xz = ——
2
Ho Tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PELICHUEM YPABHEHUS

Oynerx; = 3
OtBer: x = 3

(I)opma NMpeaAcTaBJdCHUSA PE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:

Orenka "oTJIH4HO'" CTaBUTCS, €ClId padoTa BBHIMIOJIHEHA B TIOTHOM 00BhEME C COOTIOCHIEM
He00XO0INMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

Ornenka '"xopomo' CTaBUTCS, €CIU BHITIOJHEHBI TPeOOBaHUS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Orenka "y10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabdoOTa BBINOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABWIBHBIC PE3YJIbTATHl U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CIIM padOTa BHIMIOJHEHA HE MOIHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.
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Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 4
«Pemenne 3a1a4 Ha COCTaBJIeHUE YPABHEHU I ¢ MPO(ecCHOHAIBHBIM COAEPKAHHEM»

Heab: ®opMupoBaTh yMEHHS peliaTh TEKCTOBBIEC 3a/1a4M, COCTABIISASA YPABHEHUS U CUCTEMbI
YpPaBHEHUU.
Brinosinenue pa6orsl ciocoocTByeT hopmupoBannio: [1P66 OVII.03, [TP67 OVII.O03.

3aganue
1. Jlna npuroromiecHust Omrona mied-moBap pecTopaHa MOMYydYWMsI OT MOCTaBmuMKa 135 kr
kaprodensa. Ilo penenty mosloBUHY HEOOXOIUMOTO KOJIMYECTBAa HAJAO HApe3aTh COJIOMKOM, a
BTOPYIO TIOJNOBHHY — KyOumkamu. OpHako kaprodenb penmmin pa3pe3aTh HEPaBHOMEPHO:
KOJIMYECTBO HAPE3aHHOT'0 KyOMKaMHU JIODKHO OBITH POBHO B JBa pasza OOJIblle, YeM HapE3aHHOTO
coJIoMKOH. CKOJIbKO KUJIOIPaMMOB KapTo(ens KaX/10ro Buja Moiaydurcs?
2.  Jlns HamucaHMs arOpUTMa IPOTrPaMMBbl COCTABBTE TEKCTOBBIN (pailyl perieHus 3a1auu:
B cronoBoii nMeetcs aBa xabenst pa3HBIX cOpTOoB. Macca mepBoro kabens paBHa 65kr. J[pyroii,
JUTHHA KOTOPOTro Ha 3M OoJIbIle JTMHBI TIEPBOTO U Macca KaKJI0T0 METpa KOTOPOro Ha 2Kr OoJIbIe
Macchl KaKJJ0T0 MeTpa mepBoro kadems, numeet maccy 120kr. Beraucnure nmHy Kakaoro kadess.
3. Ha cknmage B pectopane umerorcs jammoukd 60V u 100V. Korma ucnonb3oBamu 50%
mamnodek 60V u 20% mamnodek 100V, uro cocraBmiio B o0Iei cioxkHoctd 390 naMmoyek, TO
nammoyek 60V octanock B 3 pasza Oousbmie, yeM 100V. CkoJIbKO WM3HAYaJIbHO OBLIO HAa CKJIAJE
nammouek 60V u 100v?
4.  JIsym noBapam Obuta mopydeHa padora. Bropoit npuctynun k paboTte Ha 4ac 1mo3»x e IepBoro.

. 5 .
UYepes 3 yaca mociie TOro, Kak MepBbI MPUCTYNUI K paboTe, UM OCTajaOCh BBINOJIHUTH -5 Beeil

pabotbl. Ilo okoHUaHMM pabOTHI OKa3aJI0Ch, YTO Ka)K/blIi BBHIMOJIHUI MOJIOBUHY Bcel paboThl. 3a
CKOJIBKO 4acOB KaXKIblil, padoTasi OT/IEIbHO, MOXKET BBIIIOJIHUTB BCIO padoTy?

IHopsiaok BbIMOIHEHUs PA0OTHI:
Pemmre 3agaun:

[Ton anrebpandeckuM METOJIOM PEIICHUs 3a7ayu MOHUMAETCS TaKOi METOJ pelIeHHs, KOora
HEU3BECTHBIC BEJIMYMHBI HAXOSTCS B PE3y/IbTaTe PEIICHUS YPABHEHUS WU CUCTEMbl YpaBHEHH,
COCTABJICHHBIX 10 YCJIOBHIO 3a/1a4H.

[Ipu pemenuun 3amgady aireOpandyecKUM METOJOM OCHOBHAsI MBICIUTEIbHAS JIEATEIbHOCTh
COCpeloTaurBaeTCs Ha TIEPBOM OJTame pelieHds 3aJadu: Ha pa30dope YClIoBHS 3aJaydl |
COCTABJICHHH YPaBHEHUM WM HEPABEHCTB T10 YCIIOBUIO 331a4H.

BTopeiM 3TanoM sBsSETCS pelIeHUE COCTaBICHHOTO YpaBHEHUS WM CUCTEMbl YPABHEHUH,
HEPaBEHCTBA WJIM CUCTEMBI HEPABEHCTB.

TpeTbM Ba)KHBIM JTallOM pEIICHHsS 3aJad SBIAETCS MPOBEpPKA pEILICHUs 3aJadyM, KOTopas
MIPOBOJIUTCS 110 YCIIOBHUIO 3aa9H.

3aoaua:

[TepBrbrit pabouwnii 3a yac nenaet Ha 10 meraneit Gomblie, YeM BTOPOM,M BBITIOJIHSET 3aKa3,
coctosumii U3 60 meraneit, Ha 3 yaca OwbicTpee, yeM BTOpPOW pabOUMiA,BHIOJIHSAIONIMNA TaKOH e
3aka3. CKOJIbKO JeTaliel B yac JiesiaeT BTOpoi pabounii?

Pemenue:
ITycTp X meraneit B 4ac nenaeT BTOpoi padoumii, Toraa nepsbii (x+10) neraneit.
IIpon3BOAUTEIBHOCTD Bpems Pabota
. . 60 .
1 paboumii (x+10) neraneii B yac e 60 neraneit
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o o 60 o
2 pabounii X JeTaJieHd B yac —y 60 peranen

Tak kak repBbIil U3rOTABIMBACT Ha 3 yaca MEHBIIIE, YeM BTOPOM, TO COCTaBUM ypaBHEHHE:
60 60

x x+10 -
[Monyunm x=-20 1 x=10 (-20 — HE MOAXOIUT IO CMBICITY 3a1a4H)

10 neraseii B yac aemaeT BTOPO paboUunid.
Otset: 10 neraneii.

(I)opMa NMpeacTaBJdCHus pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun ounenku:

OrneHka "oTJIMYHO" CTaBUTCS, €CIIM paboTa BBHIMOJHEHA B ITOJIHOM 00BEME ¢ COOMIOICHUEM
HEOOXOAMMOI TTOCIEA0BATEILHOCTH IEHCTBUM.

OueHka '"'Xxopommio' cTaBUTCS, €CIM BBIIOJHEHBI TPeOOBaHHMSA K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Onenka "yao0BJIeTBOPUTENbHO' CTaBUTCS, eciau paboTa BBHIMOJIHEHA HE IMOJIHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO TIO3BOJISET MOJTYYHUTh MPABUIIBHBIC PEe3YIbTATHI M BHIBOJIHI.

Orenka '""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CIM padOTa BBIMOJIHEHA HE MOJTHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTue Ne 5
«Pemenne panmoHaIbLHBIX HEPABEHCTBY

Heasn: IToBTOpUTH M 3aKpeNUTh 3HAHUA U YMEHUS YYalllUXCs MPU PELICHUH PallMOHAJIbHBIX
HEPaBEHCTB.

BoinosiHenue pa6orsl cnmocodcTByer ¢(opmupoBanmio: [1P62_OVIL03, T1P63_OVIILO3,
[1IP65_OVIL03.

MatepuanbHoe oOecnedeHue: IHOuBUAyalnbHBIE 3aJaHUs, CIPAaBOYHbIE MaTepHAaIbI,
KOHCIIEKTHI JICKIIAM.

3aganue
PemuTh HepaBeHCTBA:
1) 3x—Qx—7)<3(1+x); 2) x+"7‘3>3;
) -T2l ) ST
5) x24+x—-6<0; 6) x2+3x+2>0;
7) x?<0,25; 8) 4—x%2<0;
9) x%2-8x>0; 10) x2? + 24x < 0;
11) x2 —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
13) x(x — 1D(x —4) > 0; 14) (x+2)(x —=5)(x+9) < 0;
15) x(x — 2)(x — 5)%2 > 0; 16) x2(x + 1)(x — 6)? > 0;
17) (x+6)(x — 2)3(x + 3)* = 0; 18) x2(x + 7)(x — 5)%(x + 8)% < 0;
19) 22 < o; 20) SHDCHT) 5 .

x
(x%+x)(x—3)
(x—1)2

(x=2)(x+4)?
7x—x2

21) <0; 22) <0
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IHopsinok BbINOJTHEHHUS PA0OTHI:

1. Pemmrte HepaBeHCTBa

[Ipu penieHrny HEPABEHCTB UCIIOJIB3YIOTCA CIEIYIOLINE MpaBuia MpeoOpa3oBaHusl HEPAaBEHCTBB
PaBHOCHUJIbHBIE:

a) Kakoii- u0O 4YJieH HEepaBEHCTBA MOXHO IEPEHECTH M3 OIHOM ero 4yacTH B APYTLyl C
MIPOTHUBOMOJIOKHBIM 3HAKOM, OCTABHB IPU 3TOM 0€3 U3MEHEHUS 3HaK HEPABCHCTBA,

0) o0e yacTu HepaBEHCTBA MOKHO YMHOXKUTh WJIM Pa3AEIUTh Ha OJJHO TO K€ MOJIOKUTEIbHOE
YHCJIO, OCTABUB MIPU 3TOM 0€3 U3MEHEHHUs 3HaK HEPaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXKUTh WJIM Pa3lEiUTh HA OJIHO U TO € OTPULATEIbHOE
YKCII0, U3MEHUB IIPU 3TOM 3HAK HEPABEHCTBA HA TIPOTUBOIOIOKHBIN

[Tpu penieHny cUCTEM HEPABEHCTB HYXHO PEIIUTh KaK0€ U3 HUX U BBIOpaTh 00I1Iee peleHue.

Pemnm HepaBeHcCTBa.
7x—-1 2x-5 7
1. 5x —

LT

[lepeneceM Bce wWiIEHB B JIEBYI0 4YacTh M MpPHUBEAEM K O0OIIeMy 3HaMEHATEI0.00IMIni
3HameHarenb 10; Tak KaKk 3HaMeHaTelNb He COACPKUT IIEPEMEHHOM, TO B JaJbHENUIIIEM €ro MOXKHO He
nucaTh (OIyCTHUTH).

50x = 5(7x —1)+2(2x—-5)—7>0
50x —35x+54+4x—-10—-7>0

19x — 12 > 0
12
*~ 19

G
12

19

12
OTBeT: x € (—; oo)
19

2.5x — 2 — 3x? > 0 - KBaJpaTHOE HEPABEHCTBO YMHOKMM Ha (—1)
3x2—5x+2<0

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

_5+1_,
X ==
5-1 2
2= T T3

Ipapukom ¢ynkmuu 3x2 —5x + 2 =0 sBngercas napaGoma (puc.2), BETBH KOTOpOii
2
HanpaBJIeHbl BBEPX, @ TOUKU NepeceueHust nmapadossl 1 ocu OX3to x; = 1ux, = 3
N300pa3um reoMeTpuIecKu:

Tak KaK MbI pelraeM HEPaBEHCTBO 3x? —5x+2<0, TO PEIICHUEM HEPABEHCTBA OYIET MIPOMEKYTOK
2
(uHTEpBANT)X € (5; 1)
2
OTBeT: X € (5; 1)

(I)opma NpeacTraBJdCHus pe3yjabTaTa: BhIIIOJJHCHHOC 3aJaHUC.
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Kpurepum ouenku:

Ornenka "OTJMYHO" CTaBUTCS, €CIIM pa0OTa BBHIMIOJHEHA B IMOJIHOM 00BEME C COOJIIO/ICHHUEM
HeoOXO0IUMOM IMOCIIEN0BATEIbHOCTHA AECTBUN.

Onenka "xopomo" cTaBUTCS, €CJIM BBIIOJHEHbI TPeOOBaHMS K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Orenka "y10BJ1€TBOPUTEIBHO" CTaBUTCS, €CITU pab0Ta BBIMOTHEHA HE TIOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThl U BHIBOJIBL.

Orenka "Hey10BJIe€TBOPUTEIBHO" CTaBUTCS, €CJIM paboTa BBHIMOJHEHA HE MOJHOCTHIO MU

00BEM BBINIOJIHEHHOH YacTH pabOThI HE TO3BOJIAET CIEaTh MPAaBUIbHBIX BHIBOIOB.

Tema 1.2 ®yHkuuu v rpagpukn

IIpakTu4yeckoe 3ansaTue Ne6
«HUccaenoanue pynknuii. CBoiicTBa JUHEHHOH, KBaAPAaTUYHOI, KyCOYHO-/IMHEHHOI
U APOOHO-TUHeHHOH QyHKIMID)

Heab: HayuuThes ompenensTh YETHOCTh HEYETHOCTh (YHKIIMH, MPOBOAMTHUCCIECIOBAHUE
(YHKIIUM HA MOHOTOHHOCTD, 3KCTPEMYMBI, HYJTH (DYHKIIUU U TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

BoinosiHenue padorsl crnocodcTByeT (opmuposanuio: [1P64 OVIL.03 TIP65 OVII.O3,
ITP613_OVII.O03.

MarepuanbHoe obecnevyeHue:VIHAMBUAYyaNbHbIE 3a/laHUs, CIPABOYHbIE MaTepUabl,
KOHCIIEKThI JICKIIUH.

3aganue
1) Haiinure 3HaueHus GyHKIMA B TOUKaxX
— 92 _
a) f(x)=2x*-3x+1, x =0,
xz = 2,
x3=-1
+1 _
6) f== X =-1,
xz = 0,
X3 = 6
2 34
2) s pysakmuu f(x) = % HaiauTe:
a) f(x—2);
6)  f(=x*);
1
n o f(3)
3) Haiinute obnacts onpeneneHus GpyHKIINN:
6 . — 7 .
Dyt D
B y=VZ-3 % D y=Vetax-1z
1
N Y= = |2
Vx2-4 e) Y= |z
4) Hccnenyiite GpyHKIIMH HA YETHOCTD:
a) y =x? +2x* + 1; 0) y = 2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,

17



) y =2% —-27%, o) y = —3x2+41,

1—x% '
K) y:%; 3) y = 3x> — 2x3 + 4x + 3.
X
5) Uccnenyiite GyHKIMM, 3aqaHHbIC IPa@UISCKH, HA YETHOCTD:
a) 0)

) e)

IMopsiioK BHINOJHEHHUS PA0OTHI:

1) Haiigure obnacts onpenenenus GyHKIUU.

Jlise HaxOXKACHUST TIPOMEKYTKOB 3HAKOMIOCTOSIHCTBA HAWJIMTE TOYKH TIEPECEUEHHsS C OCBIO
abcruce, pemnB ypaBHeHue y=0. HaiineHnole kopHM paccTaBbTe Ha ocu OX B THOpsIKe
BO3paCTaHHWs W HaWguTe 3HAK (YHKIWM HA KaXJIOM M3 IOJYYSHHBIX HWHTEPBAJOB. 3allUIIATE
pe3yJibTar.

2) Haiinure obmacte onpeneneHust GyHKIUH. Y O€IUTECH, YTO OHA CHMMETPHUYHA.

1.3amenute aprymeHT ¢ynkumm X Ha "-x". ITlogcraBpTe S3TOT aprymMeHT B
(YHKIIMOHATILHOE BBIPAYKEHUE.
2.Y1upocTuTe BhIpaKeHHUE.
3.Takum o00Opa3oM, BBl TONYYHJIM OJHY U Ty XK€ (YHKIHIO, 3allUCAHHYIO JUIS
ngn

aprymeHToB "x" u "-x". ITocMoTpuTE HA 1BE 3TU 3alKCH.
Ecmu y(-x) = y(X), TO 3TO 4eTHas QyHKUHUS.
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Eciu y(-X) =- y(X), To 3TO HeueTHasi PyHKIIHS.

Ecnu ke mpo (QyHKIMIO HEIb3s CKaszarh, 4To Y(-X)=y(X) mwin y(-X)=-y(X), TO 10 CBOHCTBY
YETHOCTH 3TO QPyHKIMS 0011ero Buaa. To ecTh, OHA HE SBIISICTCS HU YETHOM, HU HCUETHOM.

4.3anumuTe cieIaHHbIe BAMH BBIBO/IBI.

3) Haiinute obnacts onpeaencHust GyHKUMU U HYIH (QYHKIIUH, €CIM OHU ecThb. Mccnenyiite
(GYHKIIHIO HA MOHOTOHHOCTh Ha MOJTyYeHHBIX HHTEpBaJIax.

Oyukumsa F(X) HazpiBaeTCs Bo3pacratomieii Ha orpeske [a,b] , ecnm mnst moOBIX ABYX
TOueK X1 M X u3 [a,b] crnpaBemmBo HepaBencTBO F(X1)<F(X2) , KOorma xi< X» .

Oynkuus F(X) HaspiBaeTcs yObIBatomeii Ha otpeske [a,b] , ecnu s qr00BIX JBYX TOYEK
X1 4 Xp u3 [a,b] cnpaBemuBo HepaBeHcTBO F(X1)>F(X2), KOTma xi1< X» .

x%2-1

HUccnenoBats GpyHkmmio f(x) =

X
Pemenue

O6unacts onpenenenus pynxuuu D (f) = (—o0;0) U (0; +00).
(—x)?-1 x*-1_  x*-1

fl=2) = —= ———=—f®

X —X x
f(=x) = —f(x) =>dyuxuusf (x)BasSETCS HEUCTHOI.

®dopma npeacTaBiIeHHs pe3yJIbTaTa: BEIIOJIHEHHOE 3aJaHuE.

Kputepun ouenku:

Ouenka "oTJMYHO'" CTaBUTCS, €Ci paboTa BHIIIOJIHEHA B TIOJTHOM 00BEME ¢ COOITIOICHHEM
HEOOXOAMMOI ITOCIEA0BATEILHOCTH JICHCTBUM.

Ounenka 'Xopouio'" CTaBUTCS, €CIM BBIIOJHEHBI TpeOOBaHMS K OIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"'y10BJIeTBOPHUTEJIBHO' CTaBUTCA, €Cid paboTa BBHINOJTHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABWIBHBIE PE3YJILTATHI U BHIBOJIBI.

OueHka ""Hey10BI€TBOPUTEIbHO' CTaBUTCS, €CIIM paboTa BHITIOTHEHA HE TTOJTHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.2 ®yHKkuuu u rpapuku

IIpakTHyeckoe 3anaTHE N7
«IlocTpoenne u yreHne rpapuKoB GyHKIHMI)

Heab: Cucremarn3upoBaTh 3HAHMS Y4YalIUXcs, (OPMUPOBATH HABBIKM HCCIIECIOBAHHS
(GYHKIHIA ¥ TOCTPOCHUS TPpadUKOB, HCCIIEA0BaHUS TPA(QUKOB MTPOM3BOJICTBEHHBIX MPOIECCOB. .
BoinosHenue padorsl cnocodcTByer popmupoBanuio: [1P64 OVIIL.03, TTP6S OVII.O3,
I1P613_OVII.03.
MarepuaabHoe ob0ecnedenune: IIHOuBHIyanbHBIC 3aJaHUs, CIPAaBOYHBIE MaTepUAaIbI,
KOHCIIEKTHI JICKIIAM.

3aganue:
1. Cuna Toka B IpOBOJHUKE B 3aBUCUMOCTH OT BPEMEHH MEHSETCS 10 3aKOHY:

I(t) =t> -8t +17.

[Toctpoiite Tpaduk H3MEHEHHS CHIBI TOKAa. B Kakoil MOMEHT BpEeMEHM CHiia Toka Oblia
MUHUMAabHON? B Kakoll IpoMeXXyTOK BPEMEHHU CUJIa TOKa Bo3pacrana?
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2. [IpumeHsist reoMeTpUYeCKHe MPeoOpa3oBaHms, TOCTPOUTE Tpaduku QYHKIIUNA:
a) y=((x—-57%+1;
6) y=I(x+1°%+1];
1
B) y = E +3 ;

n y=

|x|+2

IlopsI0K BHINOJHEHHUs PAGOThI

Iocrpoiite rpaduk pyukuuu:y = (x + 3)? + 4.

Jlnst  moctpoeHuss TpaduKOB  BOCIOJIB3YWTECh TI'€OMETPHYECKUMH PEOOPa3sOBaHHUSIMHU:
CHMMETPUYHOE OTOOpakeHHe IPadMKOB OTHOCUTEIHHO OCEH KOOPIHMHAT, MapajliebHbIA TIEPEHOC
rpadMKOB, C)KaTHE U PACTSHKCHHUE.

3a ocHOBY B0O3bMEM rpaduk y = x? (puc. 1).

Barem crpoum rpaduk Yy = (x +3)? nyrém mapamnensHOro IepeHoca rpaduxa
BIIeBO(pHC.2).

Crpoum rpadguk y = (x + 3)? + 4 napajieabHbIM HEPEHOCOM rpauka BBepx (puc.3).

1 1 | H

Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBIeHUsi Pe3yJbTaTa: BHITOJHCHHOS 3a/[aHHeE.

Kputepun ounenku:

Ouenka "0TJIMYHO" CTABUTCS, €CITU padOTa BHINOTHEHA B TIOJTHOM 00BEME C COOII0IeHnEM
HEOOXO0IMMOM MOCJIEA0BATEIILHOCTH ACHCTBUM.

Ounenka '"xopomo'" CTaBUTCS, €CIHM BBIMOJHEHBI TPeOOBaHHUS K OLEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka ''yI10BJIeTBOPUTEJIBHO' CTaBUTCA, €CM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIbHBIC PE3YJIbTATHI U BHIBOJIBI.

OueHka "Hey10BI€TBOPUTEIbHO'" CTAaBUTCS, €CIIM paboTa BHITIOTHEHA HE TTOTHOCTHIO WIIH
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTHyeckoe 3anaTHE Ne§
«PelieHre HPPAUMOHAJIBLHBIX YPABHEHUI»

Heab: OOCOOmMTH, 3aKPENUTh M CUCTEMATHU3UPOBATh 3HAHMS YUYAIIUXCS TMPU PEIICHUU
Pa3IUYHBIX BUJOB HPPAIIMOHATBHBIX YPABHEHHIA.
BoinosiHenue padorbl crnocodcTByeT (popmupoBanmio: [1P62 OVII.03, [TP63 OVIIL.O3
[1P65_OVYII.03, [TP67_OVYII.03.
MarepuaiabHoe ob0ecnedenune: IIHOUBHIyalbHBIC 3aJaHWs, CIPAaBOYHBIC MaTepHAIbI,
KOHCIIEKTHI JICKIIHM.

3aganue
Peunre ypaBHeHUsI:
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1) Yx—1=4

2) V3x+7+4=0;

3) 7—Vx+2=4

4) V16x2% + 16x + 29 = 5;

3| x+2
5) \/ 5x422 -1

6) V2x —4—Vx+5=1;

7) V5+VxT3=3;

8) V2x+1++Vx—3=2Vx.

IHopsinok BHINOJHEHHUS PA0OTHI

Pemnre ypaBHeHus:

1) IIpy BO3BeAEHMM YpaBHEHHsS B UETHYIO CTENEHb IIOJy4acTCsl ypaBHEHHUE,
SIBJIAIOILEECS CIEICTBUEM HCXOAHOro. [103ToMy BO3MOXHO MOSIBIEHHE MOCTOPOHHUX PELICHUM
ypaBHEHHUs, HO HE BO3MOXKHA noTeps KopHel. [IpuunHa npruobpeTeHuss KopHel COCTOUT B TOM, YTO
[P BO3BEJCHUM B YETHYIO CTENEHb YMCEN, PABHBIX 110 AaOCOIIOTHOW BEJIMYMHE, HO Pa3HBIX IO
3HAKY, IIOJy4aeTCsl OQUH U TOT K€ pe3yJbTar.

Tak Kak MOTYT TOSBUTHCS TOCTOPOHHHE KOPHH, TO HEOOXOIMMO [IeNlaTh IPOBEPKY,
IIOJICTABJIAsl HaWJCHHBIC 3HAUYEHUs HEU3BECTHOW TOJIBKO B IIEPBOHAYAIBHOE YpPaBHEHHUE, a HE B
KaKHe-TO MPOMEXYTOUYHBIE.

2) [Ipu pemieHuM MppaLMOHANbHBIX YpPaBHEHHH MOJIE3HO Mepes BO3BEIEHUEM 00eHux
yacTell ypaBHEHUS B HEKOTOPYIO CTENEHb "yeIMHUTh paguKan'.

Pemnth ypaBHeHue v5x — 8 = 4.
YroObl n30aBUTHCS OT KOPHS, BO3BEAEM 00€ 4aCTH ypaBHEHHs B KBaJIpar:

(V5x—8)" = 42
5x -8 =16
5x=16+8
5x = 24

dopma npeacTaB/IeHUs pe3yJbTaTa: BbIIOJIHEHHbIE 33aHUS.

Kputepun ouenku:

Ouenka "0TJINYHO'" CTaBUTCS, €CId paboTa BHIMOJIHEHA B TIOJTHOM 00bEME C COOTI0CHIEM
He0OXO0IMMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

Ounenka '"'xopomo' CTaBUTCS, €CIU BBINOJHEHB TPeOOBaHUSA K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, eclii paboTa BBHIMOJIHEHA HE MOJIHOCTBHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJYUYUTh MPABWIBHBIE PE3YJIbTATH U BHIBOJIBI.

OueHka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCSA, €CIM PabOTa BBIMOTHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapupmbl
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IIpakTnueckoe 3ansaTne Ne9
«IIpeoOpa3oBaHus BbIpaKeHHH, COIEPKALUX CTeNeHU U PATUKAIbI

Heab: OO600UMTH, 3aKpEeNUTh M CHUCTEMAaTU3UPOBATh 3HAHUS YYalIUXCA MPH PEIICHUH
3aJJaHU 110 MPEOOPA30BAHUIO BBIPAKEHHM, COACPIKAIINX CTEIICHW M pajuKalibl. PaccMoTpers ux
MPUMEHEHHE B MIPUKIIATHBIX (hOpMyIax

Brinosinenue pa6orsl cnocodocTByeT hopmupoBannio: [1P62 OVII.03.

MarepuanbHoe o0ecnedenue: VIHIMBHIyanbHBIC 3aJaHUS, CIPABOYHBIC MAaTEPHAIIBI,
KOHCIICKTHI JICKITHIA.

3aganue
1. Brruucnure:

a) V24-9; 6) V48-27;
B) 454-24; T) 3\/75-45;
1) 160 - 625; ¢) V48-162;

2. Hpe,[[CTaBLTe BBIPAXXCHHUC B BUJC CTCIICHU U HaﬁﬂHTe €ro 3HA4YCHUC IIpU JaHHOM 3HAYCHHU

MEPEMEHHOM:
5.,—8 1
a) Inpu a = 6; 6) p‘z — npup ==
- =1 -3y2. L _
B) (b2)-3 pu b= 2’ r) (t ) s npu t= 0’1

3. W3BecTHO, YTO JMAMETP CTEPXKHA-NOIABECKHM M3 apmarypHod cramm d, = 3cm. Onpenenure
2
TpeOyeMyIo IIIOLIAlb CEUEHUs CTEPKHA A, (CM°), €ciu 1uaMeTp 3anaercs 1o popmysie

4.4
d,, = Tm" . 3HaueHHE 77 BO3BMHUTE PABHOE 3.

4. JIns HamMCaHUs aJIrOpUTMA MPOTPaAMMBI COCTaBbTE TEKCTOBBIN (hailil pemIeHus 3aaqu . Iepro/T
nonypacnazaa BeuiectBa paseH 140 cyrok. CKoabKo BellecTBa octanercs yepes 10 net, ecnu ero
HavyaJbHas Macca paBHa 81?7

5. KonuuecTBO TEmnoThl, BBIIEISIEMOE MPOBOJHHUKOM C TOKOM, BBIUHCISETCS 1O Qopmyre:

Q = I? - Rt. Haiiiute cuny Toka (B Amnepax), ecnmu Q = 720 Jlx, R =90mM, t =5c.

ITopsinok BbINOJIHEHHUS PadOThI

YpocTute BeIpakeHUe:!

BriHecuTe 3HAaK MHHYC W3 NPOHU3BEIEHUsA. Bocnonp3yHTech CBOWCTBOM CTENEHH C
OTPHLIATENILHBIM ITOKa3aTesieM. YTOTpeOuTe CBOMCTBO BOCIPOM3BEACHUS BO BTOPYIO CTeleHb. J[is
OKOHYATEJIbHOTO YMPOILEHUS 3TOT0 MPUMEpa, BOCIIONb3YWTECh IPABUIIOM YMHOKEHUs apoOeil. B
IIOCJIETHEM IIIare BOCIOIb3YHUTECh JEICHUEM CTEIIEHEN ¢ OJMHAKOBBIM I10KA3aTEIEM.

B sToM ciydae Ha/io MPUMEHUT CBOMCTBO CTEMEHEH C OTPHUIATEIHHBIM ToKa3areaeM. UToOb!
pasrpy3uTh MOJIy4YE€HHYIO JIpo0b, HaJl0 MpeoOpa3oBaTh ATy ApoOb B AeneHue. [IpuBectu apodb K
o0IeMy 3HaMEHATeII0 W TPOW3BECTH CIIOXKEHHE apobeit ¢ oOmuM 3HameHareneM. llociemnum
11arOM CZEJIaTh COKPALLEHHUE.

Omnpenenure MNoOpsAOK AelcTBUA. BripakeHue B mepBoil CkoOKe HpHUBEAUTE K 00ILIEeMy
3HaMEHATeNI0, B YUCIUTENE cIeNlaiiTe TPYNIUPOBKY U BBIHECHTE OOIIMN MHOXXUTENb 32 CKOOKY.
BrimoauTe Aenenne, cokpaTtuTe Ha o0Immii MHOKUTENh. [locnennee neficTBre — ClIoxeHue apooei
C O/IMHAKOBBIMU 3HaMeHaTelsiMu. [IpuBenuTe Mo100HbIE CllaraeMble.

Xoxa padoTsl

1) Vupoctuts Beipakenne: ((x°)°(*)")y°"  x'y’z’

x2y3 X10y10217
Buavane Hago mNpOBECTH pacKpbITHE CKOOOK, JUIsi 3TOrO0 BOCHOJb3YEeMCS CBOHCTBOM
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CTEIICHEH.

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

X X _ _ _ -12_3 -3 -5,-10_

_ . Y 70,510,747 _ o 1oy3 Sy 10=
X

Bocnonbs3yemcsi CBOMCTBOM CTEIIEHEH ¢ OTPHUIIATEIbLHBIM ITOKA3aTeIIeM.
=Y ’ _ 1 .
le x3y5210
OtBer: »° 1
le x3y5210

2) YHIpoCTUTh BBIpOKEHUE

Jx+1 . 1
xx+x+x 2 Jx

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

®opmyna U3 ycIoBHs 3a1a4u MOCTe 3aMEeHbl OYAET BBITTISAAETh TaK: atl . 1
3 2 T4
a +a +a a —a

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

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

d)opMa NnpeacTraBjJdeHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepum ouenku:

Ouenka "oTJIHYHO" CTaBUTCS, €CJIM padOTa BHIMOJHEHA B MOJTHOM 00BEME C COONIOICHUEM
He0oOXO0IMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ounenka ''Xopomo' CTaBUTCA, €CIM BBIIOJIHEHbI TPeOOBAaHUS K OLIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "ya0BJIeTBOPUTENBHO' CTaBUTCS, eclii paboTa BBIMOJIHEHA HE MOJIHOCTBHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO TO3BOJISET IMOJYIUTh NIPABWIBLHBIC PE3YIbTAaThl U BBIBOIBL,
B XO/JI€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIIM pabOTa BHITIOJIHEHA HE MOJTHOCTHIO WIIN
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsl

IIpakTyeckoe 3ansaTue Nel0
«PewieHne nMoKa3aTeJIbHbIX YPaBHEHHID)

Heab: OOOOIINTH, 3aKpENUTh W CHUCTEMATHU3UPOBATh 3HAHMS YYallUXCS MO METOoJam
peLIeHUs MMOKa3aTeNbHBIX YpaBHEHHH. PacCMOTpeTh NpUMEHEHHE TTOKa3aTeNbHbIX (QYHKIUI.
BoinosHeHue padorsl cniocodcTByer (popmupoBanuio: [1P62 OVIIL.03, TTP63 OVII.03,
ITP65_OVII.03.
MarepuanbHoe o0ecneyenme: VHIuBHIyanbHbIE 3a/JaHus, CIPaBOYHBIE MaTepUabl,
KOHCIIEKTBI JICKITHH.

3ananne
1. Pewmuth ypaBHeHUS:

2) (%)x —1; 6) 0,5% = 0,125;
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1

B) 4x=1—16; r) 7x=%;
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x__1 . 1\* _ :
®) 5% =7—; 3) (g) = 25/5;
n) 2°* =4, k) 0,4*75% = 0,161/0,4;
2—-x
n) 53%1=0,2; w (3)  =8VZ;
ex l 2x+3. l 4x-7  x_3.
H) 3 N (3) ’ 0) (6) =67
3x+7
p2() -7
m 3% —3**3 = _78; (1)BZC+8
= = 49;
7
¢) 52¢-1 _52x-3 _ 48, (l)sx_l n (l)sx _ 4,
" T) 3 3 T 9’

h
2. JlaBneHue BO3/yXa M3MEHSCTCS B 3aBUCHMOCTH OT BBICOTHI 1O 3akoHyp(h) = 2#. Ha kakoi

BBICOTE JIaBJICHHE BO3ayxa paBHo 128[1a?
3. KonnyecTBO TEIIOTHI, BBIAEISEMOE MPOBOJHHKOM C TOKOM, BBIYHCISIETCS 1O (opmyIe:
Q = I? - Rt. HaiiquTe cuny Toka (B Amnepax), ecnmu Q = 432 /Ix, R=80mM, t =6c.

ITopsiiok BHINOJHEHHS PaGOThI:
1.Pemure ypaBHEHUE

OGe yacTn ypaBHCHHS IPHBOAMM K OJHOMY OCHOBaHHIO: '™ =a®™, rue (40,4 1) 3aTeM
HCIONB3yeM clieayromniee cBOMCTBO: ('™ =a®™) o (f(x) = d(x)) -

. 01¥*-95. /01=0,001"

Pemenne: [IpeoOpasyem ypaBHeHHE K BUAY: o™ =a®™® .
0277050205 013 < 02%° ~05+05 _03 & 0277 ~023

3aTeM pelIaeM YPaBHEHHE: 12 —3= y =— 3 ,x, =3,

2.Pemre 3amaun
dopma npeacTaBjieHusi pe3yJabTaTa: BBHITIOJHECHHOE 3a/1aHHE

Kputepun ounenku:

Ouenka "0TJIMYHO" CTABUTCS, €CITU padOTa BHINIOTHEHA B TIOJTHOM 00BEME C COOII0IeHnEM
HEO0OXOMMOM TMOCIEeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABUJILHO U aKKypPAaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka 'Xopomo'" CTaBUTCS, €CIM BBIIOJHEHBbI TpeOOBaHMS K OLEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CiM paboTa BHIMIOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO TMO3BOJISET MOJIYYUTh IPABHIBHBIE PE3yIbTaThl U BBHIBOJIBL;
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

OueHka "Hey10BI€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TIOTHOCTHIO WIIH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUIIBHBIX

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl

IIpakTuyeckoe 3ansaTue Nell
Pemienue noka3areJbHBIX HEPABEHCTB
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Heab: OO600mIMTH, 3aKpENHUTh M CUCTEMATU3UPOBATH 3HAHUS YYANIMXCS IO METO/AaM
peLICHHS I0Ka3aTeIbHBIX HEPAaBEHCTB.

BoinosnHenue padorbl cnocodcTByeT (popmupoBanuio: [1P62 OVIL03, I1P63 OVILO3,
[TP5 OVYII.03.

MarepuajabHoe oOecnedyenue: IIHOuBHIyalbHBIC 3aJaHUs, CHPAaBOYHBIC MaTepUAaIbI,
KOHCIICKTBI JICKIIU.

3aganue:
1.PemuTe npocreiinime nokasareabHble HEPABEHCTBA:

X
) (3) <216 227> 32
2. Pemure mokasaresibHbIC HEPABCHCTBA:
1)5%*-2x-1 < 25
2) 3*+2 4 3¥-1 < 28
HOpﬂI[OK BbBIINNOJIHCHU A paﬁOTbI:
1. 33.HI/IH_[I/ITC ITOKAa34aTCJIbHOC YPABHCHUC.

2. O06e yacTu HepaBEHCTBA MPUBEIUTE K OJHOMY OCHOBAHHIO:

3. [Ipu penieHnH MoKa3aTeIbHbIX HEPABEHCTB HEOOXOAUMO y4ECTh CBOHCTBO MOHOTOHHOCTH
dysxmum, T.e. mpr a > 1 a’® > a?® < f(x) > @(x)

mpu 0<a<1a® >a?® < f(x) <) .

4, PemnTe nonyuuBiieecs anredpanyeckoe HEPaBEHCTBO.

1, (%)x <216

Pemenue:

G <@ :
x> -3 -3

Ortser: x € (—3;+x)

2. 5x*-2x-1 < 25
Pemenne:

v

5x2—2x—1<52
x> =2x—1<2
x> —-2x—-3<0
x2-2x—-3=0 + — +
x,=-1, x, =3 U 08 "

Otser: x € (—1;3)
3.3%*2 4 31 <« 28
Pemenue: 3% - 32 + 3% -§< 28

X =y
9y +5y < 28;

91y < 28;
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y<28:95 y<3.

BepHuemcs k crapoii nepemenHoi: 3% < 3\\

x<1l1

v

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BhIIIOJITHECHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJMYHO'" BBICTABISICTCS, €CIM paboTa BBHINOJIHEHA B IOJHOM O00BEME C
COOIOICHHEM HEOOXOIUMON TOCTIEI0BATEIFHOCTH JCHCTBUI; B OTBETE MPABWJIBHO M aKKypPaTHO
BBIIOJIHEHBI BCE 3aMMCH U BEIYMCIICHHA.

Ouenka "xopomo' BBICTAaBIISETCS, €CIIM BBIMOJIHEHBI TPeOOBAaHUS K OLIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ouenka "y/10BJIETBOPUTEIBHO' BBICTABISETCS, €CITU PabOTa BBHIIIOJIHEHA HE TTOJTHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IO3BOJISCT MOJYYUTh NMPABUIILHBIE PE3YJIbTAaThl U BHIBOJIBI;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO' BBHICTABISETCS, €CIU paboTa BHIMOJHEHA HE MOJHOCTHIO
1 00BEM BBITIOJIHEHHOW YacTH paOOThl HE MTO3BOJISIET CACNIATh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3ansaTue Nel2
Pemenue nokasareibHbIX YPABHEHUI W HEPABEHCTB.

Heab: OO0OOMINTH, 3aKpENUTh W CHUCTEMATHU3UPOBATh 3HAHMS YYAIIUXCS IO METOoJaMm
peIICHNUS MTOKa3aTeIbHBIX YPABHCHHI U HEpaBeHCTB. @OPMHUPOBATH HABBIKH PEIICHUS.

BoinosiHenue padoresl cnocodcTByeT dopmupoBanmio: [1P62 OVIL.03, TTP63 OVII.03,
ITP65 OVII.03.

MarepuanbHoe o0ecnedenue: VHIuUBHUIyanbHBIE 3a/aHUs, CIPABOYHBIE MaTepUabl,
KOHCTIEKTBI JICKIIUH.

3ananmue:
1. Pemmte nokazarensHOE ypaBHEHUE:

a)2*x4* —5x2* 4+ 2 =0;
0)22%t1 — 5% 2* — 88 = 0;

9(s) -5+(5) -6=0

2. Pemure nokaszarenpHoe HepaBeHCTBo:
2)9X — 3X — 6 > 0;

6)3* +9*1-810<0
IHopsiaok BbINIOJIHEHHUS PA0OTHI:

1. BanumuTte ypaBHeHHe (HepaBeHCTBO). Ompexpenure, KakuM  METOJOM  HYXKHO
BOCITOJIB30BaTbCs Il pemieHus. OCHOBHBIMM METOJIAMM PEIICHMS MMOKA3aTENbHBIX YPABHEHUN U
HEPaBEHCTB SBIISIOTCS: METOJ NMPUBEIACHUS 00EMX YacTe K CTENEeHU C OAMHAKOBBIM OCHOBAHUEM;
METO/I BBEJICHHUSI HOBOM MEpEMEHHO; METO/1 BHIHECEHUSI 00ILIEro MHOXKHUTEIS 32 CKOOKH.

2. Ilpumenute BbIOpaHHBIM MeToa. Ilpu pemeHny moka3aTeNbHBIX YpaBHEHUH HEOOXOIUMO
MIOMHHTb, YTO PELIECHHE JIF0OO0r0 MOKa3aTebHOTO0 YpaBHEHUS CBOAMUTCS K PEHICHUIO MPOCTEHIINX
[IOKA3aTeJIbHBIX YPAaBHEHUM.
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3. IIpu penrenny mokas3aTeabHBIX HEPABEHCTB HEOOXOANMO YUUTHIBATh CBOHCTBO
MOHOTOHHOCTH (yHKIMH, T.¢. ipu a > 1 a/® > a?® o f(x) > p(x)
mu 0<a<1a’®>a?® s fx) <px) .

4. 3anumure OTBET.
1. PemuTe mokaszaTebHOE ypaBHEHUE:

a)2-4*—=5-2+2=0;

Pemenue:

2:2%%—-5.2*4+2=0.

BBezneMm HOByIO epeMeHHy0: 2% = y.

[onyuum ypaBHenue: 2y? — 5y + 2 = 0.

Pemraem nosyueHHOE KBaJpaTHOE ypaBHEHHE:
D=b*>—4ac=25—16=9 =32

_—b+\/5_5+3_8_2

2a 4 4

-b—VD 5-3

M= T3 <

v Y2

N |-

BepHemcs k cTapoii IEpeMEHHOM, IIPA 3TOM HOJIYYHM IIPOCTEHIINE NTOKA3aTeIbHbIC YPABHEHMS:

2% =%; uim 2% =2

2x — 2—1- 2x — 21
x=-1; x=1
OtseT: -1;1

6)22x+1 —-5:-2¥—-88=0;
Pemenue: 222 —5-2¥ —88 =0;

BBezneM HOByIO mepeMeHHYI0: 2% = y.
[omyunum ypaHenue: 2y — 5y — 88 = 0.
Pemaem nony4deHHOE KBaJpaTHOE YpaBHEHHE:
D = b%? — 4ac = 25+ 704 = 729 = 277

-b+VD _ 5427 _ 32
y1= =—=——=—5,5’ y2= 2a =T=T=8

BepHCMCﬂ K CTapOﬁ HepeMeHHOﬁ, IIpu 3TOM MOJIYIYUM HpOCTCfII.HHC IMOKa3aTCJIbHbIC YPABHCHU:

2*¥ = —=5,5; 1500071 2¥ =8
Her pemenuii, T k2* > 0; 2% = 23;
x = 3.

OtBert: 3

2. PemmTe mokazarenpbHOe HCPAaBCHCTBO:
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¥—-3*-6>0

Pemenne; 32 — 3% — 6 > 0;

BBenem HOBYIO IiepeMeHHYI0: 3% = .
IlonyunM KBaApaTHOE HEPaBEHCTBO: Y2 —y — 6 > 0.

Pemraem IMOJIYYCHHOC KBAAPATHOC HEPABCHCTBO MCTOJOM UHTCPBAJIOB!

y2—y—6=0;
D = b? —4ac = 1+ 24 = 25 = 52,
__b_@_ﬁ__z- __b+‘/5_£ 5_3
N="H =7 =74 V= T 737
0 O- »
+ 2 - 3 4

PerreHrieM OTHOCHTENILHO IEPEMEHHOM Y SBISIOTCA MHTEpBaibl: (—00; —2) U (3; +0).
3anuineM 3TH HHTEPBAIIbI B BUJIE HEPABEHCTB!

|[y<—2;_
y>3"’

B . 3% < —2;
CPHEMCS K CTApoi MePeMEHHOT |~ ™ .

HepaBenctBo 3* < —2He umeeT penicHusl.

3% < 31;
x> 1.
Otser: (1;4).

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

Kpurepuu onenkmn:

Onenka "OTIMYHO'" BBICTABIsAETCS, €CIUM paboTa BBHIOJHEHA B IOJHOM O0bEME C
co0IIoIecHNEeM HEOOXOJUMON TOCIEeI0BaTENIbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBITIOJTHEHBI BCE 3aIIMCU U BBIYMCIIEHUS.

Ounenka "'xopomo" BBICTaBISIETCS, €CIM BBINOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJ1eTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBIITOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIbHBIE PE3yIbTaThl U BBIBObI;
B XO/JI€ MPOBEACHUS pabOThl OBUIH TOMYIIEHBI OLUTUOKH.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO'" BBICTABIISETCS, €CIIM PabOTa BBHIIOJHEHA HE MOJHOCTBIO
WK 00bEM BBITIOJTHEHHON YacTH pabOoThI HE MO3BOJISIET CAENATh MPAaBUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl
IIpakTHyeckoe 3anaTue Nel3
Haxoxaenue 3HaYeHHH JIorapu(dma 1mo npou3BoJibHOMY ocHOBaHMIO. Ilepexon or oaHoro

OCHOBAHHUA K APyromy. Beruucienue u cpapHenue jgorapugmos. Jlorapupmuposanue u
NOTEHIHPOBAHNE BbIPAMXKEHU I
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Heab: OOOOUIMTH, 3aKpEeNmUTh W CHCTEMATH3MPOBATh 3HAHUS YyYaIIUXCS 10 TEMe.
@®opMupoBaTh HABBIKM HAXOKICHWS  3HAYCHUH JIOTapU(MHUYCCKHX BBIPAKCHUH, MPHUMEHSISA
OIpeJIeJIeHUE U CBOWCTBA JIorapu(MOB, JTOTapru(PMUPOBATH M TOTEHIIMPOBATH BHIPAKECHHUSL.

Brinosinenue padorsl ciocodocTByeT hopmupoBannio: [1P62 OVII.03, [TP67 OVII.O03.

MarepuanbHoe obecnedenue: VHIUBHIyanbHBIC 3a/JaHUs, CIPABOYHBIC MaTepUabl,
KOHCIICKTHI JICKITHIA.

3aganue:
1. Bemuucnure: a) logg 5 0,64 + logg s 10;

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

2. Haiiute 3HaueHne BhIpaxkeHus: 271710836 — 4-1084 0125

3. Ilponorapupmupyiite BeIpa’k€HHE MO MPOU3BOJIEHOMY OCHOBAHHIO:

a?¥d

b3c5

4. EMKOCTb BBICOKOBONIBTHOTO KOHJeHcatopa B jgatumke C = 2-107°®. IlapamiensHo c
KOHJIEHCATOPOM HOJKIIOUEH pPEe3UCTOp ¢ compoTuBieHneMR = 5-10°0Om. Bo Bpems paGoThl
JaTYhKe HarpsbkeHue Ha KoHneHcarope Uy = 16 kB. [lociie BEIKIIIOUSHHUSTATYNKA HAIPSKEHNE Ha
KOHJIeHcaTope YyOwniBaeT 1m0 3HaueHus U (kB) 3a Bpems, ompexaensemMoe BbIpaxeHUeM ¢ =

Uo
aRC log, F(C), rae a = 0,7— nocrosiHHas. Onpeaenute HaOpsDKEHUE Ha KOHAEHCATOpE, €clu
MIOCJIE BBIKJIFOUEHMS AaTurKa npouuio 21 c. OTBeT naite B KUIOBOJIbTaX.

IMopsiioK BBIMOJHEHHSI PA0OTHI:
1) a) Beramciure: logg »5 0,64 + log, 5 10

Pemenne:log ,5 0,64 +logys 10 = =
log

ca
— , HOJIYyUUM

HcnonezyeMm opmyiy nepexosia kK HOBOMy OCHOBaHHIO log, a = I
09

C

_ log, 50,64
~ log,, 0,25
Jajiee UCTOJIb3yeM CBOWCTBA JlorapudmMa CTeneH! U jorapudma npousBeieHus
=log 55 /0,64 +log 4,10 = log , ; (0,8-10) = log ; s 8 = —3. OtBer: -3.

6) 2log, 6 + log, 0,2 + >log, 25 —~log, 81

Pemenne: 2log, 6 +log, 0,2 + %10g4 25 — %log4 81 = log, 62 + log, 0,2 +

logs V25 — log, V81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 362’2'5

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

=log,4=1

2) HaifnuTe 3HaUeHHE BEIpaKeHns: 271710836 — 410840125

Pemenne: 271710836 — 410840125 —
Hcronb3yeM CBOMCTBA CTENeHel ¥ OCHOBHOE IOrapu()MUUYECKOE TOKIECTBO
1000 33 27 1 7

3y1-logz 6 _ 4log, 0,125 _ 23-3logz 6 _ »glogs—r,- — Q""" _gq___qgQq—_7_
(33)1 710836 — 4logs 3 20— 4% = s — 8= —8 =2 —8= -T2
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7
OtBer: —7—.

8
3) IIponorapudmMupyiite BEIpaKCHHE IO MPOU3BOJIEHOMY OCHOBAHHIO:
a?id

b3c5’
[IponorapudMUPOBATH BEIPAKEHHME — STO 3HAYHUT BBITOJHHUTH CIICAYIONIMIA aJITOPHUTM:

1. B3saTh nanHOe BbIpa)keHUE B CKOOKH U Mepe]l HUMH MOCTaBUTh 3HAK Jorapudma mo
3aJJaHHOMY OCHOBaHUIO

2. Ucnonw3ys cBolicTBa jlorapudmoB, HEOOX0IMMO yOpaTh BHYTpHU JorapudMa Takue
JICHCTBHS, KaK BO3BEJICHHE B CTEIICHB, BO3BE/ICHNUE B KOPECHb, YMHOKCHHE U JICTICHUE

[Iponorapudmupyem mno ocuoBanuto 10:

4

lg Y = lga? + 1g¥/d ~ Igb® — Igc® = 2lga +1gd — 3lgb - Slgc;

4) EMKoCTh BBICOKOBOJBTHOrO KOHjeHcaTopa B jgaTuuke C = 2-107°®. IlapannensHo ¢
KOHJIEHCATOPOM TIOAKJIIOYEH PE3UCTOp ¢ compoTuBieHueM R = 5-10°0m. Bo Bpems paGoThl
JaTuyuKe HampspbkeHue Ha kongeHcartope Uy, = 16 kB. Ilocne BbikitOueHUsT JaTYMKa HAMPSKEHHE
Ha KoHJAeHcaTope yOwiBaeT no 3HaueHus U (kB) 3a Bpewms, ompenensieMoe BbIpakeHUEM ¢ =

RClog, 2 = 0,7— o)
a ng F(C)’ riae a =0V, IIOCTOsJHHA. HpeﬂeHI/ITC HaHpH)KeHI/Ie Ha KOHI[GHC&TOpe, cCJIn

1ocjie BBIKIIOUeHHs AaTyuka rnpouuio 21 ¢. OTBeT naiiTe B KUJIOBOJITaX.

Pewenne:

3ajaya CBOAMTCS K pEIICHHWI0 ypaBHEHHMs Impu t = 21c mpu 3alaHHBIX 3HAYEHMSIX
HayalbHOTO HampspkeHus Ha koHjeHcatope Uy = 16 kB, compotuBieHust pesuctopa R =5-
10°0m u émxoctu kouaencatopa C = 2+ 107°d:

0,7-2-107°-5-10% - log, - = 21;

Tlog, — = 21;

16 _

10g27— 3;
U
U = 2 kB.

dopma npeacTaBjeHusi pe3yJabTaTa: BBITOJHEHHOE 3aIaHNe.

Kpurtepun onenkmn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €Cid paboTa BHINIOJIHEHA B IOJTHOM O00BEME C
COOMIOICHEeM HEOOXOJUMON TOCTIEI0BATEIBHOCTH JIEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJIHEHBI BCE 3aMMCH U BEIYUCIICHUS.

Ouenka "xopomo" BBICTaBISIETCS, €CIM BBIMOJIHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "y/10BJIETBOPUTEIBHO' BBICTABISETCS, €CITU PadOTa BBHIIOJIIHEHA HE TIOITHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISET MOJYUYUTh MPABUIBHBIC PE3YJIbTAaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO' BBICTABJISETCS, €CJIM pabOTa BBHIMOJIHEHA HE TTOJHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH paOOThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOIOB.
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Tema 1.3 KopHu, cTeneHu u 1orapupmsol

IIpakTnyeckoe 3ansaTue Nel4
IHocTpoenne rpadpukos gorapupmudeckux GyHKIuii.

Heab: OO600mMUTH W CUCTEMATH3UPOBATH 3HAHUS Yydaluxcs, (GOPMUPOBATH HaBBIKU
MOCTPOEHUS rpadpukoB norapudmuueckux (YHKIUHA C TIOMOIIBIO TpeoOpa3oBaHUU U
UCCIIeIOBaHMs X CBOMCTB. PaccMoTpeTh mpruMeHeHue JiorapupmoB.

BoinosHenue padotsl cnocodcTByeT hopmupoBanuio: [1P62 OVIIL.03, ITP67 OVIIL.03.

MarepuanbHoe o0ecnedenue: IHIuBHUIyanbHBIE 3a/aHds, CIPAaBOYHBIE MaTepUabl,
KOHCIIEKTBI JICKIIUH.

3aganme:
B oxHoO#t crucTeme KoopAMHAT TOCTPOUTH TpadUK dJIEMEHTApHON U JaHHOU (DYHKITHIA:
1. y=log,(x —2);
2. y=2-logix,
2

3. y=logs(x—2)+1

IMopsinok BbINoJIHEHUS PadOTHI:

1. Onmnpenenure, ¢ MOMOIIBIO KaKUX TEOMETPUYECKHX IpPeoOpa3oBaHUN MOYKHO IOCTPOUTh
rpaduK 3adaHHON (YHKIHU:

o I'padux pyukuuu y = f(x) + B nonydaercs napamieabHbIM epeHOcoM rpaduka GyHKIIH
y = f(x) B NOJIOXUTEIBHOM HampaBiieHuM BJIoiab ocu Oy Ha paccrosHue B, ecnu B> 0 u B
OTpHULATEILHOM HarlpaBiieHuu BJ1oJib ocu Oy, ecnu B < 0;

o Ipadux ¢ynkmun y = f(x +b) mnomyuaercs NapaUIeNbHBIM MEPEeHOCOM Tpaduka
byaknun y = f(x) B MOJOKUTETFHOM HarpaBiieHuH B1oJIb ocu OX Ha paccrosiHue b, eciim b < 0 m
B OTPHIIATEJILHOM HampasieHuu Baosb ocu OX, eciau b > 0.

e TI'padux pyHkumu y = —f(x) nonyyaercs CHAMMETPUYHBIM OTOOpaxkeHueM rpaduka y=Ff(X)
OTHOCUTENBHO 0cuOX.

o I'padux pynkuuu y = Af (x), nomydaercs pactsikeHueM rpaguka y = f(x) Baoas ocu Oy
ot ocuOx B A paz ipu A > 1 win cxxatueM BJoib ocu Oy k ocu Ox B 1/ apazmpu A < 1.

e I'paduk ¢pyukuuu y = f(ax), noaydaercs cxkaruem rpaduka y = f(x) Bmoab ocuOx K ocH
Oy B a pa3 ipu a > 1 wim pactsxeHreM Bosb ocu Ox k ocu Oy B 1/ apazmpua < 1.

2. TloctpoiiTe HCXOMHBIN rpaduK.

3. IIpousBeaurte HyXHbIe IpeoOpa30BaHUs U MOCTPONUTE HEOOXOAUMBIH rpaduK.

1. y=log,(x—2).

IToctpoum cHauana rpaduk pynkuuu y = log, x.

I'paduk dyukmun y = log,(x — 2) moay4dnM nmapauieSbHbIM IEPEHOCOM BI0Jb 0CHOX BIIPABO
Ha 2.
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v

2. y=logzx—2

[Toctpoum cHavana rpaduk ynkuuu y = logs x.
I'padux pynkuuu y = logsx — 2noirydyum napajuienbHbIM IEPEHOCOM BJI0JIb Ocu JyBHU3 Ha 2.

o'

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepuu onenkmn:

Onenka "OTIMYHO'" BBICTAaBIsAETCS, €CIUM paboTa BBHIIOJHEHA B IOJHOM O0bEME C
co0IroIecHNeM HEOOXOJUMON TOCIEeI0BaTEIbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYHMCIICHUS.

Ounenka "'xopomo" BBICTaBISIETCS, €CIM BBINOJIHEHBI TPEOOBaHMS K OLIEHKE "OTJINYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIIbHBIE PE3yJIbTaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHBI OLTUOKH.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO' BBICTABIISETCS, €CJIM PabOTa BBHIOJHEHA HE MOJHOCTBIO
WK 00bEM BBITIOJTHEHHON 4acTH pabOoThI HE MO3BOJISIET CAENATh MPAaBUIBHBIX BHIBOJOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnueckoe 3ansaTue NelS
Pemenne jorapupmmyecknx ypaBHeHuil

Heab: OOOOLMTH, 3aKpeNUTh M CUCTEMATU3UPOBATh 3HAHUSA Yy4allUXCS [0 METoAaM
pereHus JorapupmMuuecKkux ypaBHeHU. @opMUpoOBaTh HABBIKH PELICHHUS yPaBHEHUH.

Boinosnenue padoThI CrocoocTByeT (popmupoBaHuio: [1P62 OVII.03,
I1P63 OVII.03,ITP65 OVIILO03.

MarepuanbHoe o0ecnedenue: IHauBHoyanbHblE 3alaHus, CIPABOYHBIE MAaTEpUABbI,
KOHCIIEKTBI JICKIIUH.

3ananue: Pemure norapudMuyecKue ypaBHEHUS:
1) log,(2x — 6) = 3;

2) log,(2x? —3x — 4) = 2;

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

5 lgvx—7+I1gVv3x—8=1.

IopsiI0K BbINOJIHEHUs PadoOThI:

Pemmre norapupmudeckne ypaBHEHUS

[Mepen Ha4amOM pelICHHs] YPAaBHCHHUSI HY)KHO HAiTH 00JIacTh NOMYCTUMbIX 3HAYCHUI. VCTob3ys
CBOlicTBa JorapupmMoB 00€ YacCTH ypaBHEHHs HPHBOIMM K OJHOMY OcHOBaHHIO log, f(x) =
log, g(x). Torenmpyem ob6e uactu ypaBHenusi, momydaem f(X) = g(X). Pemraem momydeHnHoe
YpaBHCHHUC. T.x. MNOTCHUUPOBAHWEC YPABHCHUA MOXKCET MNPUBECTU K IMMOABJICHHIO ITOCTOPOHHUX
KOpHEiA, TO JiefiaeM TPOBEPKY. 3ariuchiBacM OTBET.

1) log,(2x—6) =3

Pemenue: log,(2x —6) =3 O13:2x —6 >0
2x — 6 = 3%
2x — 6 = 81,
2x = 87;
x = 43,5

[IpoBepum, npuHaAIEKUT U HaleHHBIH KopeHb O/13:

2:435—-6=81>0
OrtserT: 43,5
2) log,(2x?> —3x—4) =2 O/13:2x* —3x—4>0

x> =2x*>-3x—-4x>0x#1
x2—2x2+3x+4=0
—x24+3x+4=0
x2-3x—4=0

x1=-1x,=4
[IpoBepum, npuHaIexat 11 HalaeHHble KopHu O/13:
x; =—12(-1)?=-3(-1)—-4>0
2+3-4=1>0
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X, =42-42—-3:4—-4>0
32—-12-4=16>0
OtBet: X1 = —1; x, = 4

3) logsx +logs(x—4) =1 OI3: {Xfiﬁo

Hcnonbs3yem CBOICTBA U ONpeesieHue lorapudma:
logs x(x —4) =1;

x? — 4x = 5;

x2—4x —5=0;

x; =-1;x, =5.
[TpoBepum, npuHaanexar a1 HaleHHble KopHu O/13:
—1 < 0, 3HauuT X; = —1- NIOCTOPOHHMI KOPEHb.
5>0;, 5—-1=4>0.
Orger: 5
x> 0;
4) log,(2x?> — 7x + 6) —log,(x —2) =log,x OH3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x? — 2x;
2x2—7x+6 —x%2+2x =0;
x2-5x+6=0;
X, =2; x, =3.

[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu OJ13:

2>0;
x1=242-22—-7-24+6=0
2—2=0
3>0;
X, =34{2:32-7-34+6>0;
3—-2>0

Ortser: 3.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepun onenkmn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €Cid paboTa BBHINIOJIHEHA B IOJTHOM O00BEME C
cOOMI0ICHHEeM HEOOXOJUMON TOCTIEI0BATENBHOCTH JIEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJTHEHBI BCE 3aIMCH U BEIYMCIICHH.

Ouenka "'xopomo" BBICTaBISIETCS, €CIHM BBIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "y/10BJIETBOPUTEIBHO' BBICTABISETCS, €CITU PadOTa BBHIMIOJIIHEHA HE TIOITHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISICT TOJYYUTh MPABUIIBHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH JTOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEIBLHO" BBICTABJISETCS, €CIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOIOB.
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Tema 1.3 KopHu, cTeneHu u Jorapugpmsol

IIpakTnueckoe 3anaTue Nel6
Pemenne jiorapupmmuyecknx HepaBeHCTB

Heab: OO0OOWIUTH, 3aKpeNuTh W CHUCTEMATHU3UPOBATh 3HAHMS YYAIIUXCS MO METOoJam
penreHus JorapuMuueckux HepaBeHCTB. DOpMHUPOBATH HABBIKU PEIICHUSI HEPABEHCTB.

Boinosnenue padoThI CrocoocTByeT (popmupoBaHuio: [1P62 OVII.03,
ITP63_OVII.03,ITP65 OVII.03.

MarepuanbHoe oOecneyenue: VHIuBHUIyanbHbIE 3aJaHUs, CIPABOYHbIE MaTEpUaIbl,
KOHCIIEKTHI JICKLIHAH.

3ananue: Pemure gorapudMUYecKre HEPaBEHCTBA:
1. log,(5x +3) < 3;

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

3. log,(x* —9x+4) >4

IMopsiiok BbINOJHEHHSI PadoThI:
Perute norapupmMuyeckrue HepaBEeHCTBA!
PabGoTtaem Mo alnropuTMy: UCIOJB3YsI ONpenesicHne jorapudma 00e YacTh HEpaBeHCTBA PUBOIUM
K OJTHOMY OCHOBAHHIO, T. €. MoJiydaeM HepaBeHCTBO Bua 10gaf(X) < 10gag(X).

[Ipu perreHn T0rapuPpMUIECCKUX HEPABEHCTB HYXKHO YIUTHIBATH CBOUCTBO MOHOTOHHOCTH
norapupMUUEcKoil HyHKIIHH, T.€.

npu a > 1 logg f(x) >log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < gx).

HpI/I 9TOM HYXHO 0053aTeNIbHO YUUTBIBATH U 001acTh J0IMYCTUMBIX 3HAYCHHI.
Pemenue JIOFapI/I(I)MI/I‘{eCKOFO HEPAaBCHCTBA CBOJAUTCA K PCIICHNUIO CUCTEM HCPABCHCTB!

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

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

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

5x+3>0;

CocrtaBuM cuCTEMY: { Sx 43 < 23

5x4+3>0; {Sx > —3; N {x > —0,6;

5 +3<5 5x <5 x<1 Orser: (—0,6; 1]

Pemmm cocTtaBieHHYIO CUCTEMY: {

2) logys(3x +4) = logys(x% + 6)
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CoctaBuM cUCTEMY HEPaBEHCTB, YUUTHIBAs, YTO 00a JTorapu(pMUpyeMble BRIPaKEHHS TOJDKHBI ObITh
IIOJIOKUTEIIbHBIMU U OCHOBaHUE MEHbIIE 1.

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

PemmMm COCTAaBJICHHYIO CUCTEMY:

3x+4>0 3x > —4 x> -2
x2+6>0 = x?> -6 =1 x € (—00; +00) -
3x+4<x?+6. —x?4+3x+4-6<0.

x> =3x+2>0
KBajipaTHOE HEPaBEHCTBO PEIIMM METO0M HHTEPBAJIOB:
x> =3x4+2>0

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

1 R 1
1 2

Haiiném pemenne cucteMsl:

o SN Lo
11 1 >

Ortser: (—1%; 1] U [2; 4+ )
3) logi(x?*+ 7x +10) = —2
2

CocraBuM CUCTCMY HCPABCHCTB, YUHUTBIBAA, UTO J'IOl"apI/I(i)MI/IpyCMOC BBIPAXKCHUC TOJIZKHO OBITh
IMOJIOKUTEILHBIM U OCHOBAaHHUE MEHbIIE 1.

{ x2+7x+10>0
5 < 1\72;
X +7x+10_(5)
{x2+7x+10>0.
x>+ 7x+10< 4

PemraeM KBaJpaTHBIE HEPABEHCTBA!
X2 4+7x+10>0
X2 4+7x+10=0

x1=—5; X, =—2 + - +

x> +7x+10<4
X>+7x+6=0
X =—6; x, =—1 +j - — + S
-6 -1
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Haitném pemenue cuctemsr:

/LAY N SO 4
-6 -5 -2 -1

Otser: [—6;—5) U (—2;—1]

(I)opMa NMpeacTaBJdCHUud pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJMYHO'"  BBICTABJISETCS, €CIM pabdoTa BBINOJHEHA B IOJTHOM O00BEME C
COOIOICHHEM HEOOXOIUMOW TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABHJIBHO M aKKYpPaTHO
BBIIIOJIHEHBI BCE 3aMMCH U BEIYMCICHH.

Ounenka "'xopomo" BBICTaBISIETCS, €CIM BBIIOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y/10BJIeTBOPUTEIBHO" BBICTABISETCS, €CITU PadOTa BBHIIIOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIbHBIE PE3YIbTAThl U BBIBOIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIICHBI OIITHOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO' BBICTABISETCS, €CITU paboTa BHIMOJHEHA HE MOJHOCTHIO
1 00BEM BBITIOJIHEHHOW YacTH pabOThI HE TTO3BOJISIET CAENIATh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmsi

IIpakTuyeckoe 3ansaTue Nel7
Pemenue JiorapupMmuyecKux ypaBHeHU M HEPABEHCTB.

Hean: ®opMupoBaTh HABBIKK PEIICHUS JOTapu(MHUUECKUX YPaBHEHUI 1 HEPABEHCTB.

BoinosHenue pa6orbl cnocodcTByeT (popmupoBanuio: [1P62 OVIL03, I1P63 OVILO3,
T1P65_OVTI.03, ITPG7_OVIL03.

MarepuanbHoe o0ecnedenme: VHIuBHIyanbHbIE 3a/JaHus, CIPaBOYHBIE MaTepUabl,
KOHCIIEKTHI JICKITHH.

3aganue: Pemnre orapupMUUECKrE ypaBHEHHS U HEPABEHCTBA:
1) logix —log ,x — 6 = 0;

2) %lg (x> —4x — 1) =lg 8x —lg4x

3) log:(3x+5) +logi(x —1) = -1

4) logZ(Zx -3)+ log36(3x + 1) <loge 21 — logg 3.

IHopsiaok BbINIOJIHEHHUS PA0OTHI:

1) Haiitu obnacTk 1OMYyCTUMBIX 3HAYCHUH.

2) Hcmonw3ys cBoiicTBa jJorapuMoB 00e 4acTH ypaBHEHHsS MPHUBOJAUM K OJHOMY OCHOBAHHUIO
log, f(x) = log, g(x). lloTenumpyem obe gactu ypaBHenust, monygaem f(x) = g(x).

3) Pemaem mosydeHHoe ypaBHeHHe. T.K. TOTCHIMPOBAaHHE YPAaBHCHHS MOXKET MPUBECTH K
MOSIBJIEHUIO ITOCTOPOHHUX KOPHEW, TO JEJIAEM MPOBEPKY.

4) 3amuchiBaeéM OTBET.

5) Hcnonw3ys ompeneneHue jorapudma o0e dYacTH HEPABEHCTBA NPUBOJMM K OJHOMY
OCHOBAHHIO, T. €. moJydaeM HepaBeHCTBO Bua 10g,f(X) < 10gag(X).
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6) Ilpu pereHun JIorapu(PMUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapuMudecKoi GyHKINH, T.€.

npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
mpu 0 < a <1 log, f(x) >log, g(x) & f(x) < gx).
[Tpu 5TOM HY>KHO 0053aTEILHO YUUTHIBATH H 00JIACTH JOMYCTUMBIX 3HAUYCHHUHA.

Pemenne JIOI‘apI/I(i)MI/I‘ICCKOFO HCPaBCHCTBA CBOJAUTCA K PCUHICHUIO CUCTCM HCPABCHCTB!

f(x)>g(x)
npu a > 1 log, f(x) >log,g(x) &< f(x)>0
gx)>0
fx) <gk)
mpu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0
g(x) >0
1) logix —log ,x—6=0 0o3: x>0
Pemaem 310 ypaBHEHHE METOIOM BBEJICHHUSI HOBOM MTEPEMEHHOM :
logsx =y
Yy -y—-6=0;
Y1 =2y, =3
Bo3sBpaiaemcs k crapoil NIEpEeMEHHOM:
log,x=-2 wm logyx =3.
[Momyunnu nmpocreiimue morapupMUIecKrie YpaBHEHHUS, peasi KOTOPhIe MOTYyYHM
x =472 x = 43,
X == X = 64.

16’

O6a 3HaueHHs BXOJAT B 00IACTh JOIMYCTUMBIX 3HAUECHHIA.
OTBeT: i; 64.
16
x> 0;
2) log;(2x? — 7x + 6) —log,(x —2) =log,x  OH3: {2x2 —7x+6 >0
x—2>0
log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x% — 2x;
2x2 —7x+6—x%+2x =0;
x2—5x+ 6 =0;
X1 =2; x, =3.
[IpoBepum, npuHaIexat 11 HalaeHHble KopHu O/13:

2>0;
x1=2;{2-22—7-2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3—2>0

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

CocTraBuM CHCTEMY HEPABEHCTB, YUUTHIBASL, YTO JIOTAPUPMHUPYEMOE BBIPAKEHHE JTOJDKHO OBITH
MOJIOKUTEILHBIM ¥ OCHOBAHHE MeHbIIE 1.
x>+ 7x+10>0

_2-

x2+7x+1OS(l) '
2
{x2+7x+10>0.

X’ +7x+10< 4’
PemaeM KBaI[paTHLIe HepaBeHCTBaZ

x>+ 7x+10>0
x4+ 7x+10=0
x1:—5;x2:—2 + - +

-5 -2
x>+ 7x+10< 4
X>4+7x+6=0

X1:—6;x2:—1 + - — - r+
-6 -1

Haiiném pemenne cucteMsl:

L YPSONEN N XSO L
-6 -5 -2 -1
Otser: [—6;—5) U (—2;—1]

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

Kpurepuu onenkmn:

Onenka "OTIMYHO'" BBICTABIsAETCS, €CIUM paboTa BBHIOJHEHA B IOJHOM O0bEME C
co0IIoIecHNEeM HEOOXOJUMON TOCIEeI0BaTENIbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYHMCIICHUS.

Ounenka "'xopomo" BBICTaBISIETCS, €CIM BBINOJIHEHBI TPEOOBaHMS K OLIEHKE "OTJINYHO", HO
JOIYILEHBI 2-3 HEOYETA.

Ouenka "ya0BJ1eTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITTOJHEHHOM YacTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHBIE PE3yJIbTaThl U BBIBOJIBI,
B XO/I€ MPOBEACHUS pabOTh! OBUIH JTOMYIIEHBI OLIUOKH.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO' BBICTAaBIISETCS, €CIIM PabOTa BBHIIOJHEHA HE MOJHOCTBIO
WK 00bEM BBITIOJTHEHHON YacTH pabOoThI HE MO3BOJISIET CAENATh MPAaBUIBHBIX BHIBOJIOB.

Tema 2.1 OCHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

IIpakTnueckoe 3ansaTue Nel8
PaguanHblil MeTOX M3MEPEHUS YIJIOB BPALLICHUA W CBSA3b C IPaAyCHON MepOi.

Haxoxnenue 3HaYeHUH TPUTOHOMETPUYECKHX (PYHKIMI

Hean: ®opMupoBaTh HABBIKK TMEpeXo/ia OT PaJUaHHON MepHI YITIOB K TpalyCHOM U 0OpaTHo,
HAXO0XJICHUS 3HAYEHHH TPUTOHOMETPUUECKHUX (YHKIIHIA.
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BoinosHenue padotsl cnocodcTByeT popmupoBannio:  [1P65 OVII.03,I1P613 OVII.03.
MarepuanbHoe oOecniedenue: VHauBuayalbHbIE 3aJaHus, CIPABOYHBIE MAaTEpHUAbI,
KOHCIIEKTHI JICKIIAM.

3aganmue:
1. Bripasute B paguaHax BEJIMUMHY YyIJIa, 33JaHHOTO B Tpagycax
a) 150° 6)450° B)40°
2. BeIpasute B rpajycax BeIUYHHY YIJIa, 33JaHHOTO B PaliaHax

) Z  6)4m ) =

) o B3

3. Hcnonp3ys onpeaesieHus TPUTOHOMETPUYECKUX (PYHKITUH, HAMIUTE 3HAKU TUX (PYHKIUN s
YTJIOB:

a) —210°  6) =

Ilopsinok BbINOJIHEHHS PadOTHI:
1. Pagnannas u rpagycHas Mepbl cBsi3aHbl 3aBUcHUMOCThIO 180° = m paguan. IlosTomy

T ° s
= ——, 3HAYUT X ° = — @ pajiuaH.
180° 180

2. YToOBI BBIPA3UTh yrojl B IPayCHON Mepe BOCHOIb3YHTECh COOTHOLICHHEM 1paj =

o

180°

3. HaueptuTe e€OUHUYHYIO OKPY)XHOCTb, OTJIOKHTE 3aJaHHBI yroJ, TIOMHS, 4TO
MOJIOKUTEIILHBIM CUYUTAETCS YIOJl, OTKIIAJbIBAEMbIN IPOTUB YACOBOW CTPENKH, a OTPHUIIATEIbHBIM —
10 YaCOBOM CTpEJKE.

1. BLIpa3I/ITC B paiaHax BCJIIMYUHY yIJIad, 3aIaHHOT'O B I'pagycax
a) 120° 6)225° B)10°
a) 120° = ——-120° =2 6)225° = —.225° =% p)10° = ——-10° = —.
180 3 180 4 180 18
2. BLIpaSI/ITC B I'pagycCax BCIIMUYUHY yI'Jid, 3aIaHHOTO B paJuaHax
3T 6) 2n B) >
a 5 9 6
a) T=20T 29080 6)2 =02 =400 )T = 2 = 1500
5 T 5 9 T 9 6 T 6

3. Hcnonb3ys onpezeneHusi TPUrOHOMETpHUECKUX (YHKUIMN, HallAUTe 3HAKU 3TUX (QYHKIUN
IUIs YTJIOB:

o 31
a) —120 0) -
IlocTpouM €IMHHUYHYIO OKPY>KHOCTb M OTJIO)KMM JaHHbIE Yribpl. Yroa—120° oTkiaasiBaeM
1o yacoBoii ctpenke. Touka, coorBercTBytoias yrity —120° nexwur B 11l yerBeptu, 3Hauur,

cos(—120°) <0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

(I)opMa NMpEeaACTABJCHUSA PE3YyJAbTAaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Onenka "OTIMYHO'" BBICTABISETCS, €CIUM paboTa BBHIIOJHEHA B IOJHOM O0bEME C
co0roieHueM HeoOXOJMMON MOCIeI0BaTEIbHOCTH JCHCTBU; B OTBETE MPaBWJIBHO M aKKypaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYUCIICHUS.

Ouenka "xopomo" BbICTaBISIETCS, €CIM BBINOJIHEHBI TPEOOBaHUS K OLIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.
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Onenka "y10B1eTBOPUTEIbHO'" BBICTABIAETCS, €CIM pab0Ta BHIMOIHEHA HE MOJHOCTHIO, HO
00BEM BBIIIOJHEHHON YacTH TAKOB, YTO MO3BOJIET MOJYYUTh MPABUIIBHBIE PE3yJIbTaThl U BBIBOJBI,
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO' BBICTABJISAETCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO
W 00BEM BBITTIOJIHEHHOM YacTH PabOThI HE TO3BOJISIET CAENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSI TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Nel9
IIpeoGpa3oBaHusi TPUTOHOMETPHUYECKUX BbIpaxkeHHil. OCHOBHbIE TPUTOHOMETPHYECKHUE
TOK/1€eCTBA.

Heab: @opmupoBaTh HaBBIKM NPeoOpa3oBaHUsI TPUTOHOMETPUYECKUX  BBIPAKECHUH,
HCIIOJIB3YSA OCHOBHBIC TDPUT'OHOMCTPHUYCCKUC TOXKACCTBA.

BoinosiHenue pa6orsl ciocodcTByeT (popmupoBanuio: [1P65 OVIIL.03.

MarepuanbHoe o0ecnedenme: VIHIuBHUIyanbHbIE 3aJaHUs, CIPaBOYHbIE MaTEpHUAIbL,
KOHCHEKTHI JIEKIUH.

3aganue:
1. Haligute 3Hau€HUs: TPUTOHOMETPUYECKUX (DYHKIIUH, €CITM U3BECTHO:

1) cos x= 0,8, 37” <xX< 2T

2) sin «= 0,6,% <xX< T

3) tg x= —%,g <x< T

2. Konebanue nanpsoxenus 3amaetrcs popmymnoii: U(t) = U, cos(wt + ¢,).Haiiqure 3HayeHue
HanpsHKeHUs, eclii u3BecTHo, uro U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt <=

3 BBILII/ICJ'II/ITC €0512°-c0548°—5sin12°-sin48°

€0554°-sin36°+c0s36°-sin54°
31
sin(mta)  t9(5+a) cos 2t

—a);6) —————— —sint
sin(5—a) ctg(ﬂ-a)+tg(n @); 6) cost—sint

4. YrpocTuTe BBIpaKEHHUE a)

3 24, 3 3
5. [laHo cos x=—=; cosp =—; TL’<OC<7”; 7r<[>’<7n.

Haiinure sin(x —p).

6.JlOKakKHTE TOKIECTBO; SnCplcosbcost@-fsinf _

cos(a—pB)cosB—sin(a—pB)sinf -

tga

ITopsinok BbINOJHEHHS PadOTHI:
1. 3anummTe ycioBue.
2. 3anumuTte (GOPMYNIBl OCHOBHBIX TPUTOHOMETPHUECKUX TOXKJIECTB, COJEpKalllue IaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOXOIUMO HaNTH.
3. Belpasute HeusBecTHy0 ¢GyHKuMo0. Eciau HeoOXoIuMo H3BiIe€Yb KBaJpaTHBIH KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOW (DYHKIIMH, UCIIONb3Ys 3a/IaHHYIO YETBEPTh.
4. BpluucnuTe 3Ha4YeHUs BCEX HEM3BECTHBIX (DYHKIIUH.

1. lano: cos «x= 0,8, 37” <xX<L 21

Haiitu: sin , tg &, ctg <
Pemntenue:
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1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
cos? « +sin? «= 1
Beipaszum u3 Hero uCKoMyo QyHKIHIO Sin X= +vV1 — cos? «
Taxk xak cunyc B |V 4eTBepTH HMEET OTpPUIIATEIILHOE 3HAYEHHE, TO
sin «x= —/1 — 0,64 = —/0,36 = —0,6.
2) 3amuiieM OCHOBHOE TPHTOHOMETPHUYECKOE TOKIECTBO

Sin X
tg X=
g cos &
[ToxcTaBUM M3BECTHBIC 3HAUCHUS U HAWMIEM HEU3BECTHYIO ()YHKITHIO
—0,6 6 3
tg X=——-=—==—-==-0,75

0,8 8 4
3) 3anuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO

tg «<-ctga =1

1
BLIpaBI/IM N3 HET'O HCKOMYTIO (bYHKI_[I/IIO Ctg X= tg_oc

t 4 1
=—— = —] —
€9 3 3

3. JlaHo: )sin «= O,6,§ <X T
Haiitu: cos &, tg &, ctg <
Pemenne:
1)3amuiemM OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO
cos? « +sin? <=1
Beipaszum u3 Hero uckomyroo GyHKIHO c0S X= +V1 — sin? «
Tak kak kocunyc Bo || uerBepTH orpuuareneH, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

, sin «
X=
9 Cco0S &
[ToxcraBUM M3BECTHBIE 3HAUEHUS U HaiIeM HEM3BECTHYIO (PYHKIIHIO
, 0,6 6 3 0.75
XX= =—==——== -0,
9%= 08~ 87 4

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

1
Beipa3um 13 Hero HCKOMyo (QyHKLUIO ctg <= P

tg x=——=—1=
ctg 3

3 m
4. ano: tg = — 5 <x<m
Haiitu: cos &, sin &, ctg «

Pemnrenue:
1) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
tg «<-ctga =1

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

tg «x=—-1-
ctg 3
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2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

1+tg? x= T x

1
Bripazum U3 HEro UCKOMYIO (PYHKIUIO €0S X= + Tos
g

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

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
cos? « +sin® =1
Beipazum u3 Hero HCKOMyro0 QyHKIUIO Sin = +V1 — cos? «
Tak kak cunyc Bo || yeTBepTH MOMOKUTENBHEIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. KoneGanue nanpsokenus 3amnaercs popmymnoii: U(t) = U, cos(wt + ¢,) .Haiigure 3Hauenue
HanpsbKeHus, ecliv u3BectHo, uro U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

€0571°-c0526°+5sin71°-sin26°
Sin20°c0s525°+c0s20°sin25°

3.Brerunciure

Pemenue:
€0s71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Jliist periieHus HaM HEOOXOAMMO MCTIOIB30BATh (POPMYJIIBI CIIOKEHUS:
cos(a £ B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
c0s71° - cos26° + sin71° - sin26°  cos(71° — 26°)  cos45°

sin20° - c0s25° + c0s20° - sin25°  sin(20° + 25°)  sin45°

= tg45° =1

s5in(180°+a)-tg(x—180°)-cos(360°—a)
ctg(g—a)-ctg(n+a)-cos(37"—a)
HpI/I PEIICHUHU 3TOr0 3agaHWsA HYKHO IMPUMCHUTH q)OpMYJ'II)I MMPUBCACHUA. I[J'ISI 9TOro BCIIOMHUM
MHEMOHHNYECKOC ITPABUJIO: 1) HazBanue q)YHKI_[I/II/I HE MCHACTCA, €CJIN K apI'YMCHTY O HpI/I6aBJ'I$IeTC$I
—7tn Wi 7.
Hazsanme q)YHKHI/II/I MCHACTCA, €CJIM K apryMmMCHTY O HpI/I6aBJ'I$I€TC$I —gn U %n, n-

4. YrpocTuTe BbIpakKeHUE:

HEYETHOE YHUCIIO.
2) CraBuTCS 3HaK UCXOJHOM (YHKIIMM, CUUTAS , UTO O~ OCTPBIN yTOJl.

Pemenue:
sin(180° + a) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa cosa - sina .
teC — a) - ctg(m + a) - 3T _ - tga - ctga - (—sina) - ctga TmsE T sq o
C g(2 a)-ctg(m+ a) - cos( . a) T
5. [laHo sin «= %; cosp = g; g<oc< m 0<f< g
Hatinute sin(x +p).
Pemenue: Hns  peueHus HaM HYXHO UCIOJIb30BATh bopmymy CJIO’KEHUS

sin(a + B) = sina - cosf + cosa - sinf

Ho HaM HEU3BECTHEI 3HaueHHA cos X U sSing.

HaﬁHeM CHavaJla 5T 3HAYCHUS, UCITOJIb3Yyd OCHOBHOC TPUT'OHOMETPHUUYCCKOC TOXKACCTBO!
cos? « +sin? x=1

Bripa3uM u3 HEr0 KCKOMYIO QYHKIIHIO cos «= +v1 — sin? «
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sinf = +/1 — cos?p
289 64 15

64
Tax xak kocunyc Bo |l yeTBepTu oTpuLaTenex, To cos <= — \/ l-—==- [—=—Z—=-=,
289 289 289 17

v . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEPTH MOJIOKUTENBHBIN, TO sinf = J 1-—= J— —-——= |===:,
25 25 25 25 5

[ToncraBuM HaliieHHbIE 3HaYEHUS B (OPMYITY ¥ BBIYUCIUM 3HAUYCHHE
sin(x +p).

. 8 4 15y 3 32 45 13
sin(x +8) = — 3 ( ) =

175 \"17) 5 85 85 85

sin(«—pB)cosB+cos(a—B)sinfi _
cos(a—p)cosB—sin(a—pB)sinf -

6./[oxaxuTe TOXK1eCTBO: tga
JlokasaTenbCTBO:

BoinuieM oTieabHO J€BYIO YaCTh TOXKAECTBA U IIPe0Opa3zyeM ee, UCIOIb3Ysl (OPMYJIbI CIIOKEHUS:

sin(x —p) cosp + cos(a — B) sinf _ sin(a —p+p) sina
cos(a — B) cosf —sin(a — B) sinf  cos(a — B +B) cosa
tg = tg «

ToXecTBO JOKa3aHo.
Bosmoxken u apyroii croco6 10Ka3arenbcTBa:
sin(x —B) cosfB + cos(a — B) sinf  (sina - cosf — cosa - sinf)cosf + (cosa - cosf + sina - sinf)sinf
cos(a — B) cosp — sin(a — B) sinf ~ (cosa - cosf + sina - sinB)cosp — (sina - cosf — cosa - sinB)sinf
Packpoem ckoOku u npuBeeM MoJ00HbIE CllaraeMble
sina - cos?f — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin®?f  sina - cos?f + sina - sin?f
" cosa - cos?f + sina - sinf - cosp — sina - cosp - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f
sina(cos?p + sin?B)  sina
"~ cosa(cos?f + sin2f)  cosa
tg x=tg <

®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNe

Kputepun onenkmn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €CM paboTa BHIMIOJIHEHA B TIOJHOM OO0BEME C
coOMIoIecHeM HEOOXOJUMON TOCTIEeI0BATENbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBITIOJIHEHBI BCE 3aITMCH M BBIYUCIICHUSI.

Ouenka "xopomo' BBICTaBIISETCS, €CIM BBINOJIHEHBl TPEOOBAaHUS K OLIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y/10BJIeTBOPUTEIBHO'" BBICTABISETCS, €CITU PadOTa BBHIMIOJIIHEHA HE TIOTHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET TOJYYUTh MPABUIIBHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/JI€ POBEACHUS PabOThI OBLIH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO' BBICTABJISETCS, €CIIM padOTa BBIMOJHEHA HE TTOJHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOdpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH
IIpakTyeckoe 3ansaTue Ne 20

«IIpeodpa3oBaHKusi TPUTOHOMETPUYECKHUX BbIpazkeHUil. @POpMYyJIbl CI10/KEHH S, YABOCHHS.
®opmyJibl npuBeaeHust. [IpeodpazoBanne cyMMbl TPMTOHOMETPHYECKUX (PYHKIMI B
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Npou3Be/leHue, Mpeodpa3oBaHue NPOU3BeAeHUs] TPUTOHOMETPHYEeCKUX (PYHKIHI B CYMMY»

Heas: Hayuutbcs npeoOpa3oBbIBATE TPUTOHOMETPHUUECKUE BBIPAKEHUS, HCHOJIb3YA
TPUTOHOMETPHUECKUE (POPMYJIBL.

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

MarepuanbHoe obOecniedenue: VHauBuayalbHble 3a7aHus, CIPABOYHBIE MAaTEpHUAbI,
KOHCIHEKTHI JIEKIIHN.

3ananme:

1. Haiinmure 3Ha4YeHHE BBIpAKCHUS: ——————
c0s78°—c0s42°
cosa—cos3a+cos5a—cos7a

sin78°-sin42°

2. YHpOCTI/ITe BBIPAKCHUC—; - - - .
sin a+sin 3a+sin5a+sin7a

in2 in6
3. JIOKaXHTe TOXKAECTBO: oo 0% — ¢4

cos2a+cos6a

IMopsaaok BbINOTHEHUS PAGOTHI

1) 3anumuTe 3aJaHKEe W ONpPEICIHTe, KakuMH (OpPMyJIaMH TPUTOHOMETPHUH HYKHO
BOCIIOJIb30BaThCA.

2) Ipumenute 3T HOPMYJIBL.

3) YnpoctuTe mojyduBIIeeCs] BbIpaKeHHE. BbIUMCINTE, €clau 3TO HEOOXOIMMO, 3HAUCHHUE
BBIPQKCHUSI.
sin68°-sin22°

1. HaﬁHHTC 3HAYCHHEC BbIPAKCHHA:
€0568°—c0522°

Jnsi pemieHHss HaM HYKHO BOCIONB30BaThbes (opMynamu mpeoOpa3oBaHUS CYMMBI H
Pa3sHOCTH TPUTOHOMETPUUYECKUX (DYHKIMN B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosf3 = 2cos * cos
2 2
a+pB o a-=p
cosa — cosf} = —2sin - sin
2 2
a+ a—
sina + sinfd = 2sin k - cos p
2 2
. . at+tf a—-f
sina — sinf3 = 2cos > sin—;
Pemenue:
. . 68°+22° . 68°-22° .
sin68° — sin22°  2cos " sin 2c0s45° - sin23° cos45°
= L 2 = = - = —ctg45° = -1
c0s68° — c0522°  _ogin SEFEE ., (i 88722 —25in45° - sin23° sin45°

2

sin3a+sina
2. YHpOCTI/ITe BBIPAXCHUE ————
cos3a—cosa

Jlisg pemieHuss HaM HY)KHO BOCIOJIb30BaThCs (QopMyiaMH MpeoOpa3oBaHUS CYMMBI U
Pa3sHOCTH TPUTOHOMETPHUYECKUX (DYHKIMN B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosP = 2cos : oS
2 2
. a+tp a—f
cosa — cosf = —2sin - sin >
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a+p a—p

sina + sinfi = 2sin > * cos >
) ) at+tp a—-p

sina — sinf = 2cos > - sin >

Pemenue:
2sin 3a+acos 3a—«a
sin3a+sina 2 2 _ 2sin2acosa  COSa ctoa
— B _3a+a . 3a-a —2si na  sina
Cos3a—cosa o, sin 2sin 2asin a sin a
2

3. JIOKaXHTE TOKAECTBO: SLatsnsatsinse _ o3,

cosa+cos3a+cos5a

Jlis pemieHdsi HaM HYKHO BOCIOJIb30BaThCs (QopMyiamMH MpeoOpa3oBaHUS CYMMBI U
Pa3HOCTH TPUTOHOMETPUUECKUX (QYHKIIUI B IPOU3BEACHHUE.

Pemienue:

sina + sin3a + sin5a

=tg3a
cosa + cos3a + cos5a g

Brimumem oTesbHO JIEBYIO YaCTh TOXKIECTBA U MPEOOpazyeM ee, UCIOIb3ys (HhOPMYIIBL:

a+5a a-5a . i i
‘cos——+sin3a  sin3a - cos(—2a) + sin3a

2

sina + sin3a + sinSa  (sina + sin5a) + sin3a  2sin
cosa + cos3a + cos5a  (cosa + cos5a) + cos3a 205 F3% . c0s Y% + cos3a oS3 - cos(—2a) + cos3a
2 2

Bocnosib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a sin3a - (cos2a +1) sin3a

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

tg3a = tg3a
ToxxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clii paboTa BBINOJHEHA B MOJTHOM 00BEME C COOOIEHUEM
HEOOXOMMOM MOCIEeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka ''xopomo'" cTaBUTCS, €CIM BBIIOJHEHBl TpeOOBaHMS K OLEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka "y1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BBHIMOIHEHA HE TIOJTHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.1 OCHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansitue Ne 21
IMocTpoenue rpapukoB TPUTOHOMETPUYECKUX PYHKIUI ¢ HCIIOJIb30BAHUEM
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reoMeTpHYeCKHX NMpeodpa3oBaHMi

Hean: HayuanTbcst cTpouTh rpa)uku TPUTOHOMETPUIECKUX (PYHKITHIA

Boinosinenue pa6orsl ciocoocTByeT hopmupoBannio: [1P65 OVIIL.03, [TP613 OVII.O3.

MartepuaibHoe obOecnevyenue:VIHauBHUIyadbHbIE 3aJaHUs, CIPABOYHBIE MaTEpHAIIBI,
KOHCIIEKTBI JICKIIHH.

3aganue:
. A v v
Hocrpouts rpapuk pyHKumH y = 3sin(x — ). 3anucath CBOUCTBA ITON QyHKIHUN.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

[Tpu nocTpoernu rpaduka Hy>KHO BOCIIOJIb30BaThHCS MPEOOPA30BAHUAMU TPAPHUKOB.

1.y = f(x) + b — rpapux dysxuuu momydaercs u3 rpadpuka ¢ynkuuun Y = f(X) myrem
napajuIeIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy Baosib ot OY. Ilpu stom, ecnu b>0, To
rpaduk ¢pyukiuu f(X) + b pacnonaraercs Boinie rpaduka Gynkuuu f(x), ecimu b<0, To HHUKE 3TOrO
rpaduxka.

2.y =f (X + b)- rpadpuk dbynkuuu nomydaercs u3 rpaduka GpyHkipn y = f(X) ¢ mOMOIIbIO
MapajuIeIbHOTO MepeHoca 3TOro rpaduka Ha BeMYuHY b Brosb ocu OX, mpu 3ToM, eciiu b>0, To
CIIBUT BIIEBO, a eciii b<(, TO CIIBUT BIIPABO.

3. y = - f(X) — rpaduk cummerpuuen rpadguky y = f(x) orHocutensHo ocu OX

4.y = a f{x) — rpadux QyHKIMH noinydaercs u3 rpaguka yHkuuu y = f(X) ¢ moMorpo
pacTshKeHus WK cxatus rpaduka o ocu OY mponopruoHansHO KOdQPUIHMEHTY a, TpuYeM,

eciu @> 1, To Bce opauHatel rpaduka af(x) yBenuuuBalTcs B a pas, ecnu a< 1, To
YMEHBIIAIOTCA B @ Pas.

5.y = fla x) — rpadbuk Pynkuuu nomyyaercs u3 rpaduxka Gyakuuu y = f(x) ¢ momMomipto
pacTsHKeHHS WK CKaTHs BIOJIb ocl OX mponopiuoHanbHO KOdPPHUIMEHTY a, pudeM, eciu, a > 1,
TO rpaduK cXUMaeTcs B a pas, ecnu 0 <a<l, To pactaruBaetcs B 1/a pas.

6. y= | f (x] - 17151 TOCTPOSHHSI ATOTO TpaduKa HYKHO MOCTPOUTH Trpaduk pyHkmm y = f(X)

1 0T0Opa3zuTh oTHOCUTENHHO ocu OX Te yacTu rpaduka, KOTOPBIE PACTIONOKEHBI HIDKE ITON OCH.
[Tocne moctpoenus rpaduka mpoBeauTe ucciaeaoBaHue GyHKIIUU 10 OOIIel cxeme.

[Toctpouts rpadpuk GyHKIMH y = 2cos(x + g). 3anucath CBOICTBa 3TOM PyHKUIUH.
CHayvana noctpouM rpaduk QyHKIHMH y = cosx

T TT.
Iepenecem rpaguk QpyHKIUA y = cosx Ha - BieBo. [Tomy4nm rpaguk QyHKImN y = cos(x +-).
PactsiHeM rpaduk nmomyunBmieiics GpyHKuuu B 2 pasza Boib ocu Oy.

h 4
)=2008 X+
y {3]

Hccnenyem dyHkimro mo obueit cxeme:

1. D(y)=R;
2. E(y)=[-2,2]
3. y=0, mpu X=m/6 +n, n € Z;
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4. OyHKuuMs 00IIero BUA.

5. OyHkIUSA HEMOHOTOHHaS,
npu x € (23 +  27n; 5n/3 + 2an) -  (QyHKOMA ~ BO3pACTacT;
npu X € (-n/3 + 27n;2 w/3 + 2nn) — GhyHKIMS yOBIBAET;

6. (-n/3 + 2nn; 2) - max;
(2n/3 + 27tn; -2) — min;

7. T=2m.

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €Clid paboTa BBIMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCIIEI0BATEIFHOCTH JICHCTBUI; B OTBETE MPABIIIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alMCH U BEIYHCIICHHA.

Ounenka 'xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHIMIOJIHEHA HE TOJHOCTBHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPAaBUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISCT ClIEIaTh MPABUIIHHBIX BEIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKeHU

IIpakTuyeckoe 3ansaTue Ne 22
Onucanue NPoOU3BOJICTBEHHBIX MPOLECCOB € MOMOIIbIO rPpaduKkoB GyHKUMIA

Heab: HayunTthes ucnonp3oBath rpaduku pyHKINN B pelIECHUN MPUKIIAJAHBIX 3a/1a4

BoinosHenue padotsl cnocodcTByeT hopmupoBannio:[1P65 OVII.03, [TP613 OVII.03.

MarepunanbHoe o0ecnedenme: VHIuBHIyanbHBIE 3a/JaHus, CIPAaBOYHBIE MaTepUabl,
KOHCIEKTBI JIEKIUH.

3aganue:
1. Ha pucynke n3o0pakeH rpauk 3aBUCUMOCTH KOOPAUHATHI OT BPEMEHU
KoJIeOIIo1erocs Tena.

P /K - ;
'-/'\']"‘{
IT1 ;\: 117
| AN

+

L

ITo rpaduxy onpenenure: 1) aMmuutyny Konebanuii; 2) nepuos kojaebanuii; 3) yactory
KoseOaHuii; 4) 3anumuTe ypaBHEHUE KOOPAUHATHI.
2. Ectb MrHoBeHHas ¢ororpadus BOJIHBI B PE3MHOBOM IIHYPE.
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Omnpenenure: 1) AIMHY BOJHBI; 2) aMIUIUTYy KOJIeOaHUN YacTHUEK IIHYpa.
X, M

""""" N
0 1 N3 /4 5 6\

3. [1o npexacraBneHHOMY rpaguKy ONpeaeIuTe aMIUIUTYAY U epUo]l KoneOaHuit
HUTSHOTO MasITHUKA.

x,cm 4

Y
NV A

4. Tlo ypaBHCHHUIO TAPMOHUYECKUX KOJICOAHUH OMPEICTUTh aMILTUTY/Y, YTIOBYIO
CKOPOCTb, MIEPHOJ U YacTOTy. HauepTuTh rpaduk JaHHOTO TApMOHUYECKOTO KOJIeOaHusI.
1) x =15 sin 3t

2) x = 8 sin m/3t

3) x =10 sin mt

Ilopsinok BbINOJHEHHS PadOTHI:
1) O3HaKOMBTECH C YCIOBHEM 3aa4H, IPOAHATU3UPYIITE rpaduK.
2) Ilo rpaduxy, ucnosp3ys CBOICTBa TPUTOHOMETPUUECKUX (YHKIMM, OMNpeaennTe
HE00XO0/IMMbI€ BEJINYMHBI, 3aITUIINTE OTBET.
[Ipu permennu 3a1a4 HEOOXOAUMO HCIOIB30BaTh CBOMCTBA TPUTOHOMETPUYECKON (PYHKIIUN
y =sinXx.
dynkuusy= Sin X
I'paduxomM (pyHKIMHU ABISIETCS CHHYCOHMIA.
[TonHyr0 HEMOBTOPSIOIIYIOCS YaCTh CHHYCOU bl HA3bIBAIOT BOJHOW CHHYCOUBI.
[TonoBHHY BOJIHBI CHHYCOU/IbI Ha3bIBAIOT MOTYBOJHONW CHHYCOUABI (MJIM apKOK).

A
y=sinx P g T=2n

§ ¢ >

CaoiicTBa pyHKIHH Y= SINX:
1) O6nactp onpeneneHus: PyHKIIMH —MHOKECTBO JIEHCTBUTEIIbHBIX YHCEI.
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2) O6unactp 3HaueHUH QyHKIHKA —0Tpe3ok [—1; 1]
3) Oto HeueTHast QYHKITHSL.
4) Oto HenpepbIBHAS (DYHKITHSL.
5) Koopaunatsl Touek nepeceueHus rpaduka:-c ocsto adbenucce: (nn; 0),-c ocbro opauHat: (0; 0).
6) Ha otpeske [-n/2; n/2] dynkuus Bo3pacraer, Ha oTpeske [1/2; 3n/2] —yObiBaer.
7) Ha mpomexxyTtkax [27n; T + 2nn] GyHKIUS MpUHUMAET TOJIOKHUTEIbHBIC 3HaYeHMsI. Ha
MPOMEXYTKax [-1 + 2mn; 2nn] GyHKIMA TPUHUMAET OTPHUILIATEIIbHBIC 3HAYCHUSI.
8) IIpomexxyTku Bo3pactanus GyHKIUHU: [-/2 + 27n; m/2 + 2nn].IIpoMexxyTku yObiBaHUS ()YyHKIIHH:
[w/2 + 27n; 37/2 + 27wn].
9) Toukn Mmunumyma GyHKIuH: -1/2 + 271tn. Toukn Mmakcumyma GyHKIuM: /2 + 271tn
10) ®ynkuus orpaHuueHa cBepxy u cHuzy. Hanmensiee 3Hauenne pynkuuu —1, Hanbonbiee
3HaueHue 1.
11) Oro nepuoanueckas pynxuus ¢ nepuogom 2n (T = 2m)

®opma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurepun oneHku:

Ouenka "oTJM4YHO'" CTaBUTCS, €clii padOTa BBIMOJIHEHA B MOJHOM 00BbEME ¢ COOII0IEHUEM
HE0OXOIMMOM TIOCIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BEIYUCIICHU.

Ouenka ''Xopomo'" CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBaHUS K OILICGHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yIoBJIETBOPHUTEJILHO'" CTaBUTCSA, €Ciad pPadoOTa BLIIOJIHEHA HE IOJHOCTBIO, HO

b 9
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJIHEHA HE MOJTHOCTHIO WITH

00BEM BBITIOJTHEHHOM Y4acTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHs 1 HEPABEHCTBA

IIpakTnyeckoe 3ansitue Ne 23
«IIpocTeiiine TPUroHOMETPHYECKHE YPABHEHHUSI U HEPABEHCTBA»

Iean: Hayuntbes pemarts NpoCTENIINE TPUTOHOMETPUYECKUE YPABHEHMUS.

Boinosinenue padotsl cnocodcTByeT hopmupoBanuio: [1P63 OVIIL.03, ITP65 OVIIL.03.

MarepuanbHoe o0ecnedenme: VHIuBHIyanbHbIE 3a/JaHus, CIPaBOYHBIE MaTepUabl,
KOHCIEKTBI JIEKIUH.

3ananmne:
Pemmte TpuronoMeTpuueckre ypaBHEHU:
1) cos3x =0
. T\ _
2) sin (2x - Z) =-1
3) 3tg (4x + g) =—V3
A WK
4) ctg (Zx +g) =—=
5) sin4x - cos3x + cos4x - sin3x = %

ITopsinok BbINOJHEHHS PadOThI:

Pemmte TpuronoMeTpuueckre ypaBHEHU:
1) sin2x =0

3TO0 ypaBHEHHE OTHOCUTCS K YAaCTHBIM CIIydasiM, IIO3TOMY KOPHH HaXOATCs 1O popmyIie
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2x = mn,nez,

OtBeT:x = gn, neZ
2) cos (Sx +§) =-1
DTO ypaBHEHHE OTHOCHUTCS K YAaCTHBIM CIy4asM, MOITOMY KOPHU HaxojsaTcs 1o (opmye

x=m+2nn, n€Z

XXXXXXXXXXXX -
5x+§= T+ 2nn, neZ

T
5x=n—§+2nn, nez

5x = ?n + 27n, nezZ
2n  2m
X = = + ?n, nez
2n  2m
OTBeT: x = = + ?n, nez

3) 2cos3x =-1
1

Pazzemm obe gactu ypaBHeHus Ha 2. I1oqyunM ypaBHEHHE: cos3x = — .

1
9T0 YpaBHEHUEC HC ABJISCTCA YaACTHBIM CJIIYy4YaeM, a = — lal < 1. HOSTOMy OHO HMCCT
PCUICHUEC, KOTOPOC HAXOAUTCH I10 Q)opMyne: x = tarccosa + 2nn, neZ

3x = Zarccos(— E) + 2mn, nez
1
3x = *(m — arccos E) + 2mn, nez
I
3x =+(w — E) + 27n, nezZ

2n
3x = i? + 27n, nezZ
2n  2m

x:i?+?n, nez

2 2
OTBeT: x = i?" + ?"n, nez

V3

9 o(ox-3) -2

VYpaBHeHUE UMEET pelIeHre, KOTOPOE HaXOAUTCS o popmynie: x = arctga + mn, neZ
T V3
6x — 7 = arctg | — 3 + nn, nezZ

OyYHKIUSA y = arctgx HEYETHAA, MIOATOMY arctg(—x) = —arctgx.

T
—_—_— = = - Z
6x 7 arctg 3 + mn, ne
6x—z——z+7m nez
4~ 6 ’
T T
6x = — gn+ 1 + 7n, neZ
6x = 12 + mn, nezZ
T T
X = 7 + gn, nezZ
T T
OTBeT: x = 7 + gn, nezZ
5)cos6x - c0S3x + sinbx - sin3x = g

Buanm, 9To 1€ByI0 4acTh MOKHO CBEPHYTH IO (JOPMYIIaM CIIOKEHUSI:
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cos(a + B) = cosa - cosB F sina - sinf
V3
cos(6x —3x) = —
2
3x = —
cos 3x =

TeHepb YpaBHCHHUEC SBIISACTCA HpOCTef/iLHI/IM M €r0 KOpHH HaxXoIATCsA IIO (bOpMyJIe: X =
+arccosa + 2nn, neZ.

3x = +arccos ? + 2mn, neZ

3x=i%+2nn, nezZ
_+n+2n A
x—_18 3n, ne.
0 _+7r+27t A
TBET.X—_18 3 n, ne.

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

Kpurepun oneHku:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padOTa BBHINOJIHEHA B MOJHOM 00BbEME ¢ COOIIOIEHUEM
He00XO0IMMOM TOCIEI0BATENbHOCTH JICHCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aIIMCH U BBIYKMCIICHUS.

Ouenka 'Xopomo' CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBaHUS K OILCHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €Clid paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO TO3BOJISET IMOIYYHTh MTPABHIIBHBIC PE3yJIbTAThl M BHIBOJIBI;
B XO/JI€ MPOBEACHUS PabOThl OBUIH OMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakTnyeckoe 3ansiTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M METOJbI UX pPellIeHUs»

Iean: Hayuntbes pemaTs TPUTOHOMETPUYECKUE YPABHEHHUSL.

BoinosiHenue pa6orsl cnocodcTByeT popmupoBanuio: [1P63 OVIIL.03, [TP65 OVIIL.03.

MarepuanbHoe o0ecnedenme: VHIuBHIyanbHbIE 3aJaHus, CIPAaBOYHBIE MaTepUabl,
KOHCIEKTBI JIEKIUH.

3ananmne:

Perire TpPUrOHOMETPHUYECKUE YPABHEHUS:
1) 2sin’x — 3sinx +1=0

2) 8sin’*x + 6cosx —3 =10

3) 6tg?x +tgx—1=0

4) sindx + sin3x =0

5) cos?(mr—x) +8cos(m+x)+7 =0

ITopsinok BbINOJHEHHS PadOTHI:
1. 3anumure ypaBHEHHE W ONpPENEIUTE, KAKUM CIIOCOOOM ypaBHEHHE BO3MOXHO CBECTH K
IIPOCTENIINM yPAaBHEHUSIM.
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2. Ecnn HeoOXoIuMoO, BBEJUTE HOBYIO MEPEMEHHYIO M PEUINTE YPAaBHEHHE OTHOCHUTEIHHO
3TOM nepeMeHHoM. [locne penenus ypaBHEHUsI ¢ HOBOM MEPEMEHHOM BEPHUTECH K 3aMeHe. [{0mKHO
IIOJIYYUTBCS IIPOCTEHIee TPUTOHOMETPUUECKOE YpPaBHEHHUE, PELIUMB KOTOPOE, IOJY4YHMM KOPHH

NaHHOTO ypaBHeHud. [lomMHHTE, YTO, €ciu ypaBHEHHE COACPKHUT (PYHKIHMHU y = tgx,y = ctgx,

HE0OXO0IMMO Y4eCTh UX 00JIaCTh OMPEICICHHMS.

TO

3. Ecnu ypaBHEHHE MOXKHO IIPEJICTABUThH B BUJE MPOU3BEIECHUS HECKOJIbKUX MHOXUTENEH, U
IIpaBas 4acTb PaBHA HYJIO, TO PA3JIOKUTE JIEBYK) 4acTb HAa MHOXKMTEIM M HCIIOJIB3YH IPaBHUIIO,
KOI'Zla IPOU3BEICHUE PABHO HyII0. [IpupaBHAB KaKablii MHOXKHUTEIb K HYJIIO, IIOJIyYUM HECKOJIBKO
NPOCTEUIINX YpaBHEHHUH, KOTOpble HEOOXOAWMO pELINTh, YYHUTHIBas 00JacTh JOMYCTHMBIX

3HAYECHUH.
4. 3anumure OTBET.

Pemmte TpuroHoMeTpruecKrue ypaBHEHUS:
1) 2cos?x + cosx =1
Pewenue:

OTO ypaBHEHHE C IOMOILIBIO BBEACHHS HOBOM MEPEMEHHONW MOXKHO IPUBECTU K PELICHUIO

IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
[IycTb cosx = t, TOra Halle ypaBHEHHUE IPUMET BUJ 2t +t =1

HepeHeceM 1B JICBYIO 4aCTb U IOJYYUM ITOJIHOC KBAPATHOC YPABHCHUC

2t2+t—1=0
D=1-4-2-(-1)=9, D=3

-1-3
t1=—=—1;

4
-1+3 2 1
th=—————— = — = —
2 4 472
Bepremcs k cTapoii mepeMeHHOM:
1
cosx = —1HUJIM cosx = >
[Monyunnn aBa MOPOCTEHMIIMX TPUTOHOMETPUUYECKHX YpPaBHEHUS,
YaCTHBIM cITydasiM, a BTOpOe pelaeTcs mo oduieit popmyse. Pemm ux.
1Dcosx = -1
X =1+ 2nn, nez
1
2)cosx ==
2

1
x = tarccos > + 2mn, nezZ

T
X = i§+27'm, nezZ

wl N

OtBeT: Xx =W+ 2ntn, x = +—+ 2nn, nezZ

2) 2cos?x + sinx —1 =0
Pemenue:

MepBOE OTHOCUTCA K

OTO ypaBHEHUE COAECPKUT pa3HOMMEHHbIE (YHKUMH, IOITOMY Ccpa3dy BBECTH HOBYIO

NEPCMCHHYTO HC IMOJIYUYUTCA.

Bocnonbe3yemcsi OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIECTBOM U BBIPA3UM OJHY (PYHKIIHIO

yepes Ipyryio:
cos?’x + sin>x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx —1=10
2 —2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin®x —sinx —1=10

910 YPaBHCHUC C IMOMOIIBIO BBCIACHUSA HOBOM HepeMCHHOﬁ MOKHO IPUBCCTH K PCIICHHIO

MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilycth sinx = t, TOra Halle ypaBHEHNUE IPUMET BUL;: 2t —t — 1 =0
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D=1-4-2-(-1)=9, VD=3

1
tl_— -,
1+3
tzz—:

4

IS
Il
=

BepHemcs k cTapoii IepeMEHHOM:

sinx = 1UJIA sinx = —%.

[Tomyynnm fBa HPOCTEHIIMX TPUTOHOMETPUYECKUX YpPABHEHMs, IEpBOE OTHOCHTCA K
YaCTHBIM CITy4dasiM, a BTOpOE peraeTcs mo oouiei popmyne. Pemum ux.

1) sinx = 1x = % + 27n, neZ

2) sinx = —%. x = (=D "arcsin (— %) + mn, neZ
x=(C-D" (— E) + 1tn, nezZ
6
T
x = (-1t g T nezZ

T s
OTBeT: x = > + 2nn, x = (=1 Z + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
DTO ypaBHEHHE C TMOMOIIBIO BBEJCHHS HOBOW MEPEMEHHOW MOXKHO MPHUBECTH K PEIICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
[lycThb ctgx = t, TOor1a HaIlIE ypaBHEHHE MPUMET BUI: 5t2 — 8t + 3 = 0
YuursiBaem O[3 x # nn, neZ
5t2—8t+3=0

D=64—-4-5-3=4, D=2

8—-2
t1=1—0=0,6;
8+ 2
t2=1_0=1

Bepremcs k cTapoii mepeMeHHOM:

ctgx = 11U ctgx = 0,6.

PemmM nx.

l)ctgx = 1x = arcctgl + nn,neZx = %+ nn,nez
2)ctgx = 0,6x = arcctg0,6 + nn,neZ

T
OTBeT: x = 7 + nn,x = arcctg0,6 + nn, neZ

4) cos2x + cos4x — cos3x =0
Pemenue:
Ucnonb3ys ¢dopmynsl mpeoOpa3oBaHHs CyMMbl W pa3HOCTH (YHKUIMHA B TNpPOU3BEICHHE,

Pa3JI0KUM IPaBYyIO 4aCTb YPABHCHUA HAa MHOXUTCIINU:
2x + 4x 2x — 4x
> " coS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2cos3x - cos2x —cos3x =0
cos3x(2cos2x—1) =0

2cos

cos3x = 0 WA 2cos2x —1 =10

[Momyynnu faBa TPOCTEHIIMX TPUTOHOMETPHUUECKUMX YpaBHEHMS, IEpBOE OTHOCHTCA K
YaCTHBIM clTy4dasiM, a BTOpOe peraeTcs 1no oduieit popmysne. Pemmm ux.

1)cos3x =0 2)2cos2x —1=0

T =
3x = > +mn, neZ Zcos2x =1

54



T T 1
X =—=+4+=-nnez coS2x = —

6 3 -
T
2x=i§+2nn, nezZ
T
x=ig+nn, nezZ
T T b4
OTBET:x=g+§n, x=ig+nn, nez

5) 2sin?(m — x) +5cos(37ﬂ—x) +2=0
Pemenue:
CHauazna Hy)KHO IPUMEHHUTDH (HOPMYJIbl IPUBEACHUS: sin? (T — x) = sin’x
cos (3; - x) = —sinx
[Tonyuum ypaBHeHue: 2sin’x — 5sinx + 2 = 0
OTO0 ypaBHEHHE C MOMOIIBIO BBEACHHUS HOBOM MEPEMEHHONW MOKHO IPHUBECTU K PELICHHIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.
[lycTth sinx = t, TOra HaIle ypaBHEHUE IPUMET BUM;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
1= 4 - ’
. 54+3 8 )
2T 4 T4
BepneMcs k ctapoit mepeMeHHOI:
sinx = %I/IJII/I sinx = 2.
1)sinx = %x = (—1)"arcsin§ + mn, nezZ 2)sinx =2 YpaBHCHHE HE MMECT PEIICHUH, T.K.

2>1
T
X = (—1)"g+nn,

OTBeT: x = (~1)"~ + 7n,
dopma npeacTaBIeHus Pe3yJbTaTa: BEIIOIHEHHOE 3aJaHHE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clii paboTa BBINOJHEHA B MOJTHOM 00BEME C COOOIEHUEM
HEOOXOMMOM MOCIEeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka 'Xopomo'" CTaBHUTCS, €CJIM BBIMOJHEHB TPEOOBAHHUS K OILEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakTnyeckoe 3ansitue Ne 25
«Tpuronomerpuyeckue ypaBHeHHsI»

Henab: HayunTthes pemaTs 0JHOPOIHBIE TPUTOHOMETPUUECKHE YPABHEHUSI.
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BoinosHenue padotsl cnocodcTByeT hopmupoBanuio: [1P63 OVIL.03, ITP65 OVII.03.
MarepuanbHoe oOecniedenue: VHauBuayalbHbIE 3aJaHus, CIPABOYHBIE MAaTEpHUAbI,
KOHCIIEKTHI JICKIIAM.

3aganmue:

Pemyre TPUTOHOMETPUYECKHE YPABHEHHS:
1) sin%x — 5sinx - cosx + 4cos?x = 0

2) 7sin’x — 4sin2x + cos?x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin’x = 2

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1.YcranoBure, SABJISICTCS JIU YpaBHEHUE OJTHOPOJIHBIM.

O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPACGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

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

2. Eciiu ypaBHEHUE SIBISIETCS OJHOPOJAHBIM YPaBHEHHUEM TIEPBOTO MOPSJIKA, TO pa3aesuTe 00e
4aCTH YpaBHCHHSA HA cosx # 0 wau sinx # 0

3. Ecniu ypaBHEHUE SIBISIETCS OAHOPOJAHBIM YPAaBHEHHEM BTOPOTO MOPSIKA, TO pa3/ieuTe 0oe
4acTH ypaBHEHUS Ha cos®x # 0 wu sin’x # 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIINTE YPaBHEHUE OTHOCUTEIIBLHO 3TON EPEMEHHOM.

5. BepHutrecb K cTapoil MEPEMEHHONM MW pelIUTe MOJYYMBLIMECS MPOCTEUIIne
TPUTOHOMETPUYECKUE YPABHEHHUS.

6. 3anuuIMTe OTBET.

Pemure TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) 2sin?x — 5sinx - cosx + 3cos?x = 0
Pemenue:
YpaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPHUTOHOMCTPHYCCKUM YPABHCHHUEM BTOPOI'O IIOpsAKaA.
YTo0bl €ro pemuThb, pa3faeauM ode 4acTi Ha cos?x # 0.
2sin’x  5sinx - cosx
o 3 +3=0
_ cos2x cos?x
3HaeM, 4To % = tgx.2tg?x — 5tgx +3 =0

BBenem HOBYIO mepeMeHHyr0. IlycTb tgx = t, TOTIa Halle ypaBHEHHE IIPUMET BHI: 2t2 — 5t +
3=0
Yunrbisaem OJ13: x # - + n, neZ.
2t —5t+3=0
D=25-4-2-3=1, VD=1

n=2"1_4

1= 4 -
5+1

t2:T=1,5

BepHemcs k ctapoli IepeMeHHOM:

tgx=1 wmu tgx =1,5
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez
2) tgx = 1,5x = arctgl,5 + mn, neZ

T
OTBeT: x = 7 + nn,x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
Chauana npeobpa3zyeM apryMeHT , UCTONIb3ys (POpMYJIbl JBOMHOTO apryMeHTa: sin2x = 2sinx -
cosx.
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4sin’x — 6sinx - cosx + 2cos’x =0
VpaBHEHHE SABIAETCA OJHOPOIAHLIM TPUTOHOMETPUYECKMM YPABHEHHEM BTOPOrO MOPSIKA.

UToOBI €ro penmTh, pa3aeauM o0e 4acTu Ha sin’x # 0.
4sin’x  6sinx - cosx 2cos’x

- - +— =
sin2x sin2x sin2x

3HaeM, 4TO ::z = ctgx4 — 6ctgx + 2ctg?x =0

Beenem HoByto nepemennyto. I[lycTh ctgx = t, Tora Halie ypaBHEHUE IPUMET BUI: 2t2 — 6t +
4=0

VauteiBaem O/13: x # nn, neZ.
2t2—6t+4=0

D=36-4-2-4=4 D=2

t — 1
1 = =

Bepremcs k cTapoii mepeMeHHOM:
ctgx =1 wan ctgx =2

arcctgl + mn, neZx = %+ mn,nez

Detgx =1 x
2)ctgx =2 x

arctg2 + nn, neZ

T
OTBeT: x = —+ 7n, x = arctg2 + nn, nez

3) 2sin?x + 5sinx * cosx + cos?x = 4

Pemenue:

YpaBHeHI/Ie IIOKa HEC ABJIACTCA OJHOPOAHBIM, T.K. B HpaBOﬁ YaCTH €ro BMCCTO HYJISI CTOUT 4.
[TepeneceM 4 B MPaByo 4acTh U IPUMEHUM OCHOBHOE TPHTOHOMETPHIECKOE TOKIECTBO:

2sin?x + 5sinx - cosx + cos?x — 4(cos?x + sin?x) = 0
2sin’x + 5sinx - cosx + cos®*x — 4cos*x — 4sin*x = 0

—2sin?x + 5sinx - cosx — 3cos’x = 0
YpaBHEHHE TeENeph SBISCTCS OJHOPOIHBIM TPUTOHOMETPHUYCCKHM YpPaBHEHHUEM BTOPOTO
nopsiaka. YToObl €ro pelnuTh, pasaeiuM 00e YacTH Ha cos?x # 0.
—2sin®x  5sinx - cosx
——+ 2 _3-0
cos?x cos2x
—2tg%x + 5tgx —3 =0
2tg?x — 5tgx+3 =10
BBeI[eM HOByIO HepeMeHHyIO. HYCTB tgx =t, TOrga Hale ypaBHeHI/Ie HpHMeT BU: th —5t+
3=0
Yuntsisaem OJI3: x # - + 7n, neZ.

2t2—-5t+3=0
D=25-4-2-3=1, VD=1

P S

1 — 4 -

t_5+1_15

2 = 4 1

BepHemcs k ctapoli IepeMeHHOM:
tgx=1 wmu tgx =1,5
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez
2) tgx = 1,5x = arctgl,5 + mn, neZ
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T
OTBeT: x = 7 + n,x = arctgl,5 + nn, nezZ

4)5cos?x + V/3sinx - cosx + 6sin’x = 5
VYpaBHEHUE MOKA HE SABIAECTCS OAHOPOIAHBIM, T.K. B IIPABOM YACTH €r0 BMECTO HYJIS CTOUT 5.
[IepeneceM 5 B mpaByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO:

5cos?x + V/3sinx - cosx + 6sin®x — 5cos?x — 5sinx = 0
V3sinx - cosx + sin?x = 0
BrireceMm o0mmii MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

sinx =0 wit V3cosx + sinx = 0
1) sinx =0, x =mn,nezZ
2) V3cosx + sinx =0

YpaBHeHI/Ie SIBJIICTCSL OAHOPOJAHBIM TPUT'OHOMETPHUYCCKHMM YpaBHECHHEM IIEPBOT'O MOPSAAKA.
UToOBI €ro penuTh, pa3faenuM o0e 4acTi Ha cosx # 0.
V3cosx  sinx

CoOSXx CoOSXx N
V3+tgx=0

tgx = —V3
X = arctg(—\/g) + nin,neZ
X = —arctg\/§ + nn,neZ
x = —g+ n, nez
T

OTBeT: Xx = TN, X = —§ + 7mn, nez

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, eclii paboTa BBINOJHEHA B MOJTHOM 00BbEME C COOIOIEHUEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKYypPaTHO BBIMOJHEHBI BCE
3alMCH U BBIUUCIICHUS.

Ounenka ''xopomo'" cTaBUTCS, €CIM BBINOJHEHBl TpeOOBaHMS K OLEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEOYETA.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH TOMYIIEHBI OLUTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BBHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBogHast pyHKIUHM U ee IPUMEHEHHE

IpakTnyeckoe 3ansiTue Ne 26
«HucaoBasi MOC/IEA0BATEJbHOCTh, CIOCOOBI €€ 3aJaHHusl, BbIYHCJIECHHE YJIEHOB
nociaenosateasnoctH. llpenen nocnenoBarensnocTu. Haxoxaenune npenesioB GpyHKum»

Hean:
1. HayuuThcsl BEIUMCTTH NPeAeNbl (PYHKIIUU.
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< (0
2.Hayuntbcs n30aBiAThCS OT HEONPEIEICHHOCTEH (5> WM (g)

3.Hayuutbcs pemarts 3a1a4uu, CBSA3aHHBIE C YUCIOBON TOCIIE0BATEIEHOCTHIO.

Boinosinenue pa6orsl cnocodocTByeT hopmupoBannio:11P614 OVII.03.

MarepuanbHoe o0ecnedenue: VHIUBHIyanbHBIC 3a/JaHUs, CIPABOYHBIC MaTepUabl,
KOHCIICKTHI JICKITHIA.

3aganue
1) Peuuthb 3a1aun Ha YKCIOBYIO MOCIIEA0BATEIBLHOCTb.
2)BbrauciuTh npeaenbl GyHKIHi

3amanue 1 3anmanue 2
1. HaliTu BOCEMOM WJIEH MOCJIEIOBATEIBHOCTH;
1, 2.3, n . . x%2-2x-3
E’ 55 Zy my 6.llmx_,3m
. Haittu HoMep umcna 3 B mociie10BaTeIbHOCTH:
271 + 1 7 i x2-1
n= 2 .llmx_,l m
3. Belunciurs:
; 2 . 6x2+5x—4
xll)rzlz(Sx —8x+5) 8.lim,_, =
4lim,_, Y2+
. X—2
1-V/2x 9.lim V2x+1
, . X—00 1_@
. x“—16 . x+1-2
5.11mx_>4ﬁ 10.lim,_,; —

Ilopsinok BbINOJHEHHS padOThI:

BauMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aJIaHUS.

[Tonb3ysick CBOMMM IIKOJBHBIMH 3HAaHUAMU (B cllydyae 3aTpyJHEHHsS BOCIIOJIb3yHTECh
CIPaBOYHBIMU MaTEpUaIaMu), BBIMIOJIHUTE 3a/laHUE

3amanue Nel
1. JIeBATHIN WICH MOCIEN0BATEIBHOCTH ¢, = ( 2nt ) paBen?
Vn3+3
(2 -9 — 1) 17 17 17
" \yos13/ V732 2V183 " 2y183

2. Homep umcna 6, sBistOmIErocss 4YiIE€HOM TIOCJIENOBATEIBHOCTH  a, = n® — 5n
paBeH?
6=n-5n
n%-5n-6=0

n1:6
n,=-1 —TIOCTOPOHHHI KOPEHb T.K. HOMEP HE MOXKET OBITh OTPUIIATELHBIM YUCIIOM.
Otgert: N=6.

3amanue Neo2
o 0
Haiigure npenesns! mpeaBapuTeNsHO H30aBUBIIKUCH OT HEOTPEACIEHHOCTH (5)

. xX2-81 _ (0\ _ .. (x=9)(x+9) _ ;. x+9 _ . 18 _ .. _ e
L timy o =50 = (5) =lim S2202 = 1im X2 = lim 2 = lim2 = 2;

. x?+4x-5 _ (9 _: (x+5)(x-1) _ .. _1s T _
2. limy,; — = (0) = Ll_r)r}—(x_l) = }(l_r)r}(x +5) = }(1_[;1’11(1 +5) = }(1_[}’11(6) =6
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2 e X+ x,=—4 {x1=—5
x*+4x-5=0 {x1+x2=—5 => X, =1

31 Vatx—vJa—x _ (9) (x/a+x Va—x)(Va+tx+Va-x) _ lim Watx)?-(a=x)? li atx—a+x
s MMy =) = % x(Varxivaz = xLo (Vatrivaz) o x(arzivax)
( ) ( ) ( )

. 2X . 2 . 2
I e M e M e — Amo e zr LLO Va r’

Brranciuts npeaensl UMEIINE HEONPEAECIEHHOCTh (;)

x3 2x% 3x 4

3,1
4. i x3+2x243x+4 (oo _ li B atEts — i 23 i 1404040 _ _1_ 1,
My e =) T M im-—==5—% = =lim =-=-;
x3+3x2+2x+1 g oo o o x>0 4ttty x>0 4104040 xoow 4 4
X X
5 ) 2x3+3x2+x 24341
. 2x343x2+x © R = g | . 2 . 24040 2
5. lim=——== (—) = lim £3*—% = lim %7 = lim = (—).=+00
xX—00 x2+4 oo X—00 £+i X—00 l+i3 x—oo 0+0 0
x3  x3 X x

(0 B 3HAaMeHaTeNIe MPUHUMAEM 32 OECKOHEYHO MaTyl0 BEITUUYHHY.)
®opMma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/IaHNUC.

Kpurtepun ounenku:

Ouenka "oTau4Ho'" CTaBUTCS, €clid paboTa BBINOJIHEHA B MOJHOM 00BbEME ¢ COOJIIOICHIEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3allMCH U BEIYUCICHHA.

Ounenka 'xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM PabOTa BBHINIOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIE PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOH YacTH paObOThI HE TIO3BOJISCT ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne 27
«HaxoxkaeHue Npou3BOAHLIX 10 onpeneaenuro. Ilpasuia u popmynbl
auddepenunpoBanns, Ta0JMIAa NPOU3BOAHBIX JJ1eMEHTAPHBIX QYHKIUI»

Heanb: OtpaboTarh onpenenenrne npou3BogHon ¢GyHkuu. [IpumMeHsaTs GopMyIibl U MpaBuUiIa
muddepennrpoBanus. Hayuntbes HaX0IUTh IPOU3BOAHYIO B 3aJJaHHOM TOUKE.
Boinosinenue pa6orsl cnocodcTByet (popmupoBanuto: [1P64 OVIIL.03, [1P614 OVIIL.03.

MarepuanbHoe oOecnedeHue: IHAWBUAyanbHbIE 3aJaHMs], CHOPABOYHBIE MaTEpHabl,
KOHCIEKTHI JIEKIIHN.

3aganue:

1. Haiimure y' = (0), ecnmny = x? — x

2. Haiigute y' = (3), ey = —z

3. Haiitm mnpowmsBogHble (QYHKIMH WUCIONB3YysS TpaBWiIa BBIYUCICHHUS W TaOIUILY
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITUIA.

4. BbIYHUCIUTH MPOU3BOIHYIO QYHKIIUU B TOUKE.

3aganne 1 3aganue 2
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1) y=T7x -4x3+5x 2; | 6) £(6)=0,5t+0,6t2+0,8t+8; £ (1)-?
2) y—5\/§-—+ 7) f(x)=ctgx-tgx; f (;—[) -2

3) y=3ctgx+5Inx- 3", 8) f(x)=2-5+3-¢%;  £(0)-?

4) y=(9+x»)(2x-1); 9) f(x)=cosx-(1+sinx); f (g) -?
5)  y=2. 10) =S )

3x+5°

Ilopsinok BbINOJHEHHS PadOTHI:

Brruncnenue npou3BoaHON GyHKIMH y = f(x) IPOU3BOJUTCS 10 O0IIEMY MPaBUITY
i depeHIrpOBaHUS:

1) TpunaBas apryMeHTy XnpupaIieHie Ax U MOACTaBIsIsI B BBIpaXKeHHE QYHKIIMU BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHUE X + Ax, HAXOUM HapalleHHOe 3HaueHue PyHKIUH: y + Ay =
f(x + Ax)

2) BobrunTas u3 HapauieHHOTO 3HaYeHUE (PYHKINU € MepBOHAYaIbHOE 3HAYCHHE HAXO0JUM
npupanienne QyHKIuu:

Ay = f(x + Ax) — f(x)
3) Jenum npupaiierre QyHKIMKA Ay Ha IPUPAIEHHE apryMeHTa Ax,; T.€. COCTaBIIsIEM
Ay _ f(x+Ax)—f(x)
Ax Ax
4) HaxoauM mpeJielt 3Toro OTHOIICHHS TIPH Ax — 0, T.e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax-0AX  Ax-0 Ax
OTOT npeien U ecTh NPOU3BOJHAS OT QYHKIUH y = f(X)

OTHOIICHUC

Xoa pa6oTsI:

1. Haiitu: y’(x), eciny = 2x? — 3x

Haxoaum npou3BOJHYIO 110 00IIEMY IPABHIIY:

1) y+Ay = 2(x + Ax)? — 3(x + Ax) = 2X2 + 4xAX + 2(Ax)* — 3x — 3Ax

2) y + Ay — y = 2%% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax
) A_y — 4XAX+2(AX)Z—3AX — Ax(4x+2Ax-3) = 4x + 2Ax — 3
Ax Ax AXx

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenue npou3BoAHON IIpH x = 3.
y'(3)=4-3-3=0
2. Haiitn y’'(4), eciuy = vx
1) y+ Ay = yVx + Ax
2) Ay = Vx + Ax —Vx
Ay  VX+Ax—Vx
3) 2=
Ax Ax

4) li Ay -l VX+AX—VX _ | (VX+AX—VX) (VX +AX+VK)
IMpyx0 Ax IMpy 50— Ax = Maxo AX(VXHAXHVX) -
X+AX—x% Ax

. 1 _ 1
limax0 3 e — Max-0 e Varaev — I08%-0 imnrve — ov

Haitnem 3HaueHue nNpou3BOAHOMN B TOUKE X = 4, y'(4) = ﬁ = i
3. Haiitu mnpousBoaHble (YHKIMNA HCIONB3Yys TMpaBujia BBIUMCICHHS U TaOIUIly
MIPOU3BOIHBIX MJIIEMEHTAPHBIX (PYHKITUH
Tabmuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.
(x") =nx"" | (e¥) =¢" (@) =a*lna | (cosx) =—sinx

sin x)’ = cos x ,
(sin %) | 9=
CcOs“ X COS” X

tnxyt (tgx)’ =
X
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¢’ =0,c — const; x'=1; con)y=c-U'
uxv) =u=+Vv
, 1 . !: [2 !
(WX = T (u v') u'v+uv
(uj _uv+uy
—| =——
' 1 v v
(log, x)' =
xIha

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 =(bx-4)(x+2) =lv=x+2;, v'=1|=
(u*v) =uv+uv'
=5(x+2)+1(5x—4) =5x+10 +5x—4 =10x+6
X+1

1 u=x+1L u' =5
,_(x+1j = 2x vi=2 _1-2x-2(x+1) _ 2x-2x-2 _
(2x)? 4x*

!/
u) uv-u
v v?
4x*  2x*’

4. BeruMcnuTh NpOU3BOAHYIO (YHKIIMU B TOUKE.
y=3x"-8x*+9x* -4
Y (-1)=3-(-1)5-8-(-1D)*+9(-1)2-4=-3-8+9—4=—6.

-2 1

1. y =5sin Xxcosx
y' (g) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos?x — sin’*x) = 5(cos2x) = 5(cos2 g) = =
S5cost =5-(—-1) = -5

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTJMYHO'" CTaBHUTCA, €ClM padoTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
HEO0OXOMMOM TMOCIeI0BATeILHOCTH IEUCTBHI; B OTBETE MPABUIILHO U aKKypPAaTHO BBIMTOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ounenka ''Xopomio'" CTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHHUA K OILIEHKE "OTJIIMYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET MOJYUYUTh MPABUIBHBIE PE3YIbTaThl U BHIBOIHI,
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO WIIH
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 28
«BbIyHc/IeHHe POU3BOIHBIX CJIOKHBIX PyHKIMII»

Iesab: HayunThbCst BBIYUCIATH IPOU3BOIHBIE CIIOKHBIX (DYHKIMIA

BoinosnHenue padotsl cnocodcTByeT hopmupoBanuio: [1P64 OVIIL.03, P67 OVIIL.03.

MarepuanbHoe oOecnedeHue: VIHauBuAyalnbHbIE 3a7aHUs, CIPAaBOYHbIE MaTepUabl,
KOHCIIEKTBI JICKIIUH.

3ananue

3ananue 1: HaliTu npousBoaHble (YHKIMKA HWCHOJIb3Ys TMpaBUjia BBIUMCICHUS W TaOIUILY
MIPOM3BOIHBIX CIIOKHBIX ()YHKITUH.

3aganue 2:BpuyuciuTh TPOU3BOIHYIO (DYHKIIUU B TOUKE.

3amanneNel 3amanueNe2
Iy = (mx* +4)° 2)y = m*cos( px* —m) - y/(1)=?
3y=("" +kx Ay =kt yi-1)=
5)y =12P< ™ 6)y = ctg(px* —MX) .y 1(2)—9
7y =In(x* + px™) 8)y = ymp* +kx .y1(.2)=7
9)y =log , (mx +k) _(apxrky % [
10)y = (ep ) XP +mx 1yr(3):9
1)y = p*sin(kx+m) In( px")
2 = s V(32

I'ne p — 4ucCiio 6yKB B UMCHHU, M — YHCJIO 6YKB B (baMPIJ'IPIPI; K — 9HCJIO 6YKB OTUYCCTBA.

ITopsinok BbINOJHEHHS PadOTHI:
1. BHuMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aJJaHUSI.
2. Tloap3ysach KOHCIIEKTOM JIEKIMH U CIIPaBOYHBIMHU MaTepHallaMH, BBITIOJIHUTE 3a/IaHHE.

3ananue Ne |

Haiitn mpousBoaHble QYHKIMIA MCIIONB3Ys MPaBHIa BBIYMCICHUS W TaOIUIy MPOU3BOIHBIX
CIIO’KHBIX (PYHKLUH

«[TpaBumna BEIYMCIICHUS M TAOJIUITY IPOU3BOTHBIX CIIOXKHBIX ()YHKIIAI

(u"y =nu"’ (sin u)’ = cosuu’
(e") =e"u’ (cosu) =—sinu-u’
a') =a"Inau’ , 1 u’
@) (tgu)' =———u'=—

CoS“ X cos“u
Inu’=1u’=u— ctgu':—_1 u'=-— u

2 2
u u sin“u In-u
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!

1 u’ 1 u
log u) = u' = Ju) = - r_
(ga ) ulna ulna ( U) 2/uu 23U

LY =GxF = A

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

y'(sin(3x — x2))’ = cos(3x — x2) - (3x — x2)’ = (3 — 2x) - cos(3x — x?).
3. Y=6In5x

y'=(101In 2x)" =10(In 2x)’ =10-i-(2x)’ = & = 1—
2X 2X X

3amanue Ne 2
Boruuciauts npou3BoaHYI0 PYHKIIUU B TOUKE.
L Y =Wx2+6);  y'(3)=
1 2x X
"= (x2=6) =———-(x*+6) = =
v =( ) 2Vx2 + 6 ( ) 2Vx2+6 Vx2+6

B =r==pn=T
y T 3216 V9¥6 V15

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHKE.

Kpurtepun ounenku:

Ouenka "oTauM4HoO" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIOICHUEM
HE0OXOTMMOM TIOCIICIOBATEIPHOCTH JICHCTBUI; B OTBETE MPABIIIBHO M aKKypaTHO BBIIOJTHCHBI BCE
3aIllMCH U BEIYUCICHHA.

Ouenka ''xopomo'" CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OILIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOIYYUTh MPABUIIbHBIE PE3yIbTAThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BBHIMIOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIMH U ee IPUMEHEHHUE

IpakTnyeckoe 3ansaTue Ne 29
«['eomeTpryecKue NPUI0KEHHUS IPOU3BOIHOI

Heab: HayunThcsa cOCTaBIATh YypaBHEHUE KacaTEIbHOW K JaHHOM KPHUBOM B TOYKE KACaHMS;
HaXOJUTh YIJI0BOW KO3 (ULIMEHT KacaTelbHOM, MPOBEIEHHBINA K KPHUBOM.

BoinosHenue padorbl cnocodcrByeT (popmupoBanuio: [1P64 OVIL.03, I1P67 OVILO3,
[1P614 OVII.03.

MarepuanbHoe oOecneyeHue: HAWBUIyanbHbIE 3aJaHMs], CHPABOYHBIE MaTepHAabI,
KOHCHEKTHI JEKITHMH.

3aganue:

1. Haiigure yrioBod kKod(p@UIMEHT KacaTelbHOW, MPOBEIECHHON K mapaboie y = —x? + xB
TOYKEX, = —2

2. HaiimuTe yron HakJIOHEHa K OCH KacaTelbHOM, NMPOBEJECHHOH K KpHBOH y = x*B TOUKe
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xo = _2
3. CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOH y = sin3x B TOYKE (g ; 0).

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3naueHne MPOU3BOTHON (QYHKIHMH y = f(x) IPH x = x, PABHO YIrIoBOMY Kod(hdUIIMEHTY
KacaTelIbHOW, MPOBEACHHOM K KpUBOWM y = f(x) B €€ Touke c abcumccon x, , T.e. k'=y'(x) =
f'(xo) = tg
IZIe ®-YTOJI MEKJYy KacaTelIbHOM K KpUBOH B TOUKE Mg(xy;V,) M IOJOXKHUTEIbHBIM HAIPaBICHUEM
ocu 0, .

2. YpaBHEHME KacaTeJIbHOM K KPUBOH y = f(x) B TOUKE UMEET BUL y — v, = f (x5)(x — xp).

3. HampaBrenue KpuBOW B KaXKIOH TOUKE OIPEIEIISIETCS HAIPABICHNE KacaTelbHON K HEell B
9TOW TOYKE, IO3TOMY JUIsl HAXOXKACHUS YIJla HAKJIOHHOW KPUBOW B JAHHOM TOYKE HAJ0 BBIYMCIUTH
YIOJI MEXY KacaTeJIbHOM, IPOBEICHHON B 9TOU TOYKE, U OCBIO.

1. HaiiT yronm HakjioHa K OCH 0,KacaTeJbHON NMPOBEIEHHON K KPHBOH y =sinx B
TOUKE X =3

-HaiiJIeM TPOU3BOJAHYIO (DYHKIIUIO ¥ = sinx y'= cosx

-HaiiJIeM 3Ha4eHHE [TPOU3BOJHON B TOUKE x, = g y G) = cosg = é

-TaHT€HC yIJla HaKJIOHAa KacaTelIbHOW B JAHHOH TOYKE paBeH k=tgo , OTKyJAa
1
o= a’rcth & 26,67
2. [Ton kakumu yrnamu napabona y = x? + x Tepecekaer ochb 0, ?
-Haiinem Touku nepeceyenus napadbossl ¢ OCbio 0,, PEIIUB CUCTEMY

{}: =x24x _ {(—1;0)
y=0 (0;0)
-[TapaGona nepecekaer och 0, B Toukax A(1;0); 0(0;0) . Haiiném yriossle ko3¢ UIIHMEHTHI
KacaTeJbHBIX K Mapadoje B ’TUX TOUKax
y=0l+x)=2x+Lk(-D=2(-D+1=—-1,k(0)=2-0+1=1
- BBIYUCIIWIN YIJIbI &, 1 ¢, , 0Opa3yeMble KacaTeJIbHBIMH B TOUKaX MepeceyeHus mapadbosbl ¢
OCBIO 0, tg ;= —1,0¢;,= 135" tg x,= 1, ¢, = 45°
3. CocraBbTe ypaBHEHHE KacaTelbHON K KPUBOH y = 3x? — x B TOUKE x, = —1
-HaAEM NPOU3BOJIHYIO KPUBOU B TOUKE X
y=03x2—x)=6x—1;y(-1)=6(-1)—1=-7
-HaIEM KOOpAUHATY TOYKU KACAHUS:
y=)=3-D-(-D=4M(-14)
-[I0CTaBUM B (JOPMYILY YpaBHEHUS KacaTelbHOI:
y—4=-7x+1)
y—4=-Tx-7
7x + v + 3 = 0 — ypasuerile kacamebHoll

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

Kpurtepun onenkmn:

Ouenka "oTJM4yHO" CTaBUTCS, €clii paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH W BBIYUCIICHHUS.

Ouenka ''Xopomio'" CcTaBUTCS, €CIM BBITIOJHEHBI TpeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.
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Ounenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClM padOTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIE PE3YyIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IpakTuyeckoe 3ansaTue Ne30.
HccaenoBanue pyHKUM ¢ NOMOIIbIO IPOU3BOIHOM M MOCTPOeHUe rpaduKkoB

Heab: @opMupoBaTh HABBIKM HCCIEAOBaHUS (QYHKIUHN C OMOIIBIO IPOU3BOTHON U
MOCTPOCHHUS IPa(hUKOB.

Boinosinenue padornsl cnocodcTByer (popmupoBanuio: [1P64 OVIIL.03, ITP67 OVII.O3,
I1P614 OVII.03.

MarepuanbHoe obecneuyenue: VHauBuayanbHble 3aJaHusd, TaOlMIa TMPOU3BOAHBIX,
KOHCIIEKTHI JICKIIUH.

3aganue:

1. HampspkeHue Ha MUKPOKOHTpPOJIEpE MEHSETCS OT BPEMEHH IO 3aKOHY
U(t) = t3 — 9t% + 15t + 10. HaiiauTe MOMEHT BpeMeHH, IPH KOTOPOM HAIPSKEHUE
JOCTUTHET MAKCUMAJIbHOIO 3HAYECHUSI.
2. DyHKIUA 33J1aeT TEXHOJOTUIECKH mporecc. Haitnure 3xcTpeMymbl (YHKITUU:
flx) = x* — 4x3,
3. OyHKuus 3a7aeT TEXHOJIOrHYecKuii mporecc. Mccnenyiite QyHKIMIO HA MOHOTOHHOCTD U
skcrpemyMbl: f(x) = 3x° — 25x% + 60x
4. Haiinure MpOMEXYTKHU BBITYKIOCTH (YHKIUH:
flx) =x* —10x% + 36x% + 100
5. @yHKuMs 3aaeT TeXHonoruuecku mporecc. Mecnenyiite QyHkuuoo mo oduiei cxeme u
MOCTpOMTE ee Tpaduk:
1. flx) = 5x% — 3x5.
2. flx) ==

x2—4’

ITopsinok BbINoJIHEeHUs padoOThI:
1) 3anwummre QyHKIIHIO.
2) Ompenenute, KAKUM AITOPUTMOM HYXKHO BOCIIOJIB30BaThCS [UIs BBIMIOTHEHHS 3aIaHUSI.
3) IlpumeHuTE COOTBETCTBYIOMIHMIA AITOPUTM.
4) 3amuImTe OTBET.
5) Ecnu Heo0X01MMO MTPOBECTH MOJIHOE UCCieI0BaHUE (QYHKIINH, TO POBEANUTE €r0, UCTIOIb3Ys
OOIIYI0 CXeMY UCCIICJIOBAHHS:
1. Haiiti oGnacte onpeaenenus Gyukuuu D (y).
2. Haiftu (ecau 3TO HE BBI3BIBAET 3aTPYIHEHHH) TOUKH MepeceyeHHs rpaduka C OCSIMH
koopauHat (pu X =0 u pu y = 0).
3. UccnenoBarh (hyHKIMIO HA IEPUOJUYHOCTh, YeTHOCTh U HEYETHOCTb.
4. HaiiTn WHTEpBaJbl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB M 3HAUeHUS (DYHKIIMH B ITHX
TOYKaX.
5. Haiftu uHTEpBaJibl BHITYKJIOCTH (BOTHYTOCTH) M TOUKHU Nepernda rpaduka QyHKINU.
6. Haiitn acuMnToThI rpadguka QyHKIUH.
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7. HaiiTu 1OMOMHUTENIbHBIE TOYKH U TOCTPOUTH IpaduK MO pe3ylibTaTaM UCCIETOBAHMUS.
&. Haiit 00acTs 3HaYEHUIA.

1. HUccnemoBaTh QyHKIHIO y = x> — 6x? + 9x — 3 U TOCTPOUTH TpaduK.

-(YHKIIHS ONpe/ie]ICHHa Ha BCEH YMCIOBOM MPSIMOM: D(x): X € (—oo; )

-naHHas (PYHKIMS HE SBIACTCS HU YETHOHM, HU HEUYETHOU: y(—x) = (—x)3 — 6(—x)? + 9(—x) — 3 =
—x3 —6x% —9x — 3 = —(x> + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKY IEPEcedeHus rpaduka ¢ OCbio O, , mojorag x =0 , IOJYYHM y = —3 TOYKH
nepeceveHus rpaduka ¢ ocblo O, B JAHHOM CJIy4dae HalTH 3aTPYIHHUTEIIBHO.

-HalAEM MPOU3BOJHYIO: y' = (x3 — 6x2 + 9x — 3) = 3x? — 12x+ 9

-HaWIEM KPUTUUYECKUE TOUYKHU, JIJIS1 3TOTO y' = 0 ,T.e3x? — 12x+ 9 =0

X2 —4x+3=0;x = 1;x, =3
-AcceyeM QyHKIMI0 HA MOHOTOHHOCTh

+ - +

v

1 3
(—o0; 1)u(3; ) rpaduk GyHKIIUU BO3pacTaeT, (1;3)-yObIBaeT
-uccieyeM QyHKIUIO Ha SKCTPEMYM:
y(1) =1—-6+9 — 3 = 1; A(1; 1)Touka max
y(3) = 27 — 54 + 27 — 3 = —3, B(3: —3)Toukamin
-HCIIOJTB3YS MTOJIYICHHBIC TAHHBIC CTPOUM UCKOMBIN TpaduK.

.S

w

N

D
™
L~

of N Lo & s 10 1

[REY
[—

el
NG

IS

[0,

2. HWccnenoBath (YHKITUIO ¥ TIOCTPOUTH €€ TpaduK.

¥
j:‘:

2x—2
1. O6nactp onpenencuus QyHkun D(f) = (—eo: 1)U (1; +o2)
2. Tlpu moacTaHoBKe 3HaueHHs x = 0 mosxyuum y(0) = 0.

Takyio ’ke TOUKy TMOJYy4YMM, €ciIu TNpupaBHsieM GyHKIUO K Hymdo. Touka x=10 -
€IVMHCTBEHHAs TOYKA [IEPECEUCHUS] C OCSIMU KOOPAUHAT.

3. IlpoBepsieM PyHKIUIO HA YETHOCTh
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j‘{—_:c] _ '—.r'_:" _ _nx:".

—-2x-2 ZX+2

yl—x) = yla); y(—x) = —y(x).
Wrak, QyHKIMs HY Y€THAs, HA HEUYETHAs, HEEPHOIUUECKA.

4.I[J'I$I OTBICKAaHHA MHTEPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO IIPOMU3BOJHYIO (byHKI_II/II/I

YT -2y @x—2°  (2x-2)

o 2x(2x—2) =2 4xt —4x — 2% 2xt —4x

[IpupaBHUBas €€ K HYIO, OJYYUM KPUTHYECKUE TOUKH x = 0: x = 2, OHM pa3OuBaroT 00JacTh
OIIpEelIeIeHNs Ha CIEAYIONINE HHTEPBAIBI MOHOTOHHOCTH ({(—ca; 0) U (0 1)U (1 23 U (25 402

Uccnenyem noseneHre Mpou3BOIHOM ClieBa U CIIpaBa OT HAMJICHHBIX TOUEK pa3OUCHHS.

Fpa(bnqecm/l HHTCPBaJIbl MOHOTOHHOCTH 6y,I[YT HUMCTDb BHU]

.
o N+

0 1 2

Uccnenyemast pyHKIMs Bo3pacTaeT Ha MHTepBanax (—oe; 0} U (2; +e2) u yObIBaeT (0; 1) U (1; 2],

5.Touka x =0 TOUYKa JIOKaJbHOIO MAaKCHUMyMa, ¥ = 2 — JIOKaJJbHOro MuHuUMyMa. Haiinem
3HaueHue GyHKouu v, . = 0: vy, . =2
6.. JInst OThICKaHUSI MTHTEPBAJIOB BBITYKJIOCTH HalJIEM BTOPYIO IPOU3BOIHYIO

G- v@x-2-@F -2 -2902 8 8 1
= (2x - 2)* T 2x-2°  8x-1) (x-1)3

Takux UHTEPBAJIOB HET, MOCKOJILKY BTOPAsi IPOMU3BO/IHAS HE IPHHUMACT HYJIEBBIX 3HAUCHHUI B
00J1acTH oNpeeIeHHUs.

7. llpsimast x = 1 — BepTUKaJIbHAs aCUMIITOTa (PYHKIUU. YpaBHEHHE HAKJIOHHON aCHMIITOTHI

UMEET BUI v = kx + I,

L= I fix) i x° . x* . 1 L
Ta= _mex{E_r—2:|.r_x|'—-rr=»]=2x:—2.r_xl—-r£7_;_2
Tox
. x° 1y —x(x—1) . —x tx . x . 1 1
bEiml 2 )T Tty it e o _}ﬂm‘}ﬂ?_;‘i
Toox

Koneunblit Bug npsiMoii cleayromuii

j'=éx+£.

8.Ha ocHoBe MPOBCACHHOT'O aHAJIM3a BBIITOJHACM IOCTPOCHUC I‘pa(bI/IKa (bYHKI_II/II/I. I[J'ISI 9TOTI'O
CHa4dajla CTPOHUM BECPTUKAJIBHBIC U HAKIIOHHBIC ACUMIITOTHI, 3aTEM HAaXOJWM 3HAYCHHUC q)YHKIII/II/I B
HECKOJIBKHUX TOYKAaX W IO HUX IIPOBOJUM IMOCTPOCHUC.
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y=(x+1)/2

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "OTJHMYHO"  BBICTABIIETCS, €CM paboTa BBHINOJHEHA B TOJHOM O0BEME C
coOIOICHEM HEOOXOIUMON MOCTIEI0BATENbHOCTH JIEHCTBUIl; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJIHECHBI BCE 3aIIMCH U BEIYHCIICHU.

Ouenka '"'xopoio' BBICTABIISACTCS, €CIU BBIITOJHEHBI TPEOOBAHUS K OILICHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y/10BJIeTBOPUTEIBHO' BBICTABISETCS, €CIIU PabOTa BBHIIIOJIHEHA HE TOJTHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM paboTa BBHINOJIHEHA HE MOJHOCTHIO
U 00BEM BBITIOJITHEHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBognas pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 31
«PereHue NpUKJIAIHBIX 32/124 € IOMOIIbIO POU3BOIHOI

Hesab: HayauThcst MPUMEHATh MPOU3BOAHYIO QYHKIMH IIPH PEIICHUN TPUKIIAIHBIX 3a/1a4.

BoinosHenue padotbl cnocodcerByeT (popmmupoBanuio: [1P64 OVIL.O03, I1P67 OVILO3,
I1P614_OVII.03.

MarepuanbHoe obGecneyenue: VHauBuIyadbHbE 3adaHus, TaOiIMLIA MPOU3BOJHBIX,
KOHCIIEKTHI JICKIIAM.

3ananue:

1. Jlng cocTaBieHUs alropuTMa MOHMCKa HEOOXOJUMO peIINTh 3aJady MaTeMaTH4YeCKH:
9TOOBI YMEHBIIIUTHh TPEHUE KUIKOCTH O CTEHBI M JIHO KaHajla, Hy)KHO CMa4MBaEeMYIO €0 TUIOIIA b
clenaTh Kak MOKHO Manoi. TpeOyercss HallTH pa3Mepbl OTKPHITOTO MPSIMOYTOJBLHOTO KaHaja C
IUIOIIAIBI0 ceueHus 4,5 M 2, MIPU KOTOPBIX CMayuBaeMasi IO OyIeT HAaMMEHBIIICH.

2. .CocTtaBbTe€ TEKCTOBBIM (ail pemieHus 3amadyu A7 HAMHCAHWUS alrOpUTMa: HMEeTCs
MPOBOJIOKA JUIMHOMa MeTpoB. TpedyeTcs orpaluTh ATON MPOBOJIOKOW MPSIMOYTOJIBHBIN Y4acTOK
11exa, 0JlHa CTOpPOHA KOTOPOTO MPUMBIKAET K CTEHE, TaK, YTOOBI IUIONIAlb OTOPOKEHHOTO yJacTKa
ObLIa HanOOJIBIIIEH.

JInst OThICKAaHHMsI HAaWMEHBLIETO W HauOoJbIero 3HaueHus (yHkuuu, aupdepeHIrpyemoil
BHYTPH OTpe3Ka M HENpEephIBHOIN Ha ero KOHIAxX, CleAyeT HAlTH Bce KPUTUYECKHE TOUKU (PYHKIHH,
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JIC)KAIIMC BHYTPU OTPE3Ka, BBIYMCIIUTL 3HAUCHUA (bYHKLII/II/I B 3THUX TOYKAX W Ha KOHIAX OTPC3Ka, a
3aTEM U3 BCEX MOJYUCHHBIX TAKUM 06pa30M HHUCECII BBI6paTB HaMMEHBIIIee U HanOobIIIee.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. Haxomum KpuTHUYECKHE TOYKU (PYHKIINH.

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

3. Haxonum 3HayeHus (yHKIMU HA KOHIIAX OTPE3Ka U B T€X KPUTUUECKUX TOUYKAX, KOTOPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. W3 BceX MOJY4YEHHBIX 3HaUYCHUH (QyHKIIMM BEIOMpaeM HauMEHbIlee U HanOoJIbIIIee.

1. TpeOyercss U3rOTOBUTH AETAlb B BHJE MPSIMOYTOJHHOTO IMapaulejenuIie/ia, B HIDKHEM
OCHOBAHMM KOTOPOTO JIGKHT KBApaT (BEpXHss 4acTh OTKpbITA), a 00beM paseH 108 cm. Ilpu
KaKHMX pa3Mepax JIeTaji Ha ee U3rOTOBIICHHUE MOW/IET HAaUMEHbIIee KOJIMYECTBO MaTepuaia?

Pemrenue: 1. [TycTh cTOpOHA OCHOBaHUS paBHA X CM, a BbIcOoTa — h cM.

2. O6beM mapamienenunena V=x*x*h=x> h mm no ycrosuio x> h=108.

Bripazum u3 310t popmynsl BeicoTy mapamienenumena: h=108/x 2, 1)

3. C ngpyroéi CTOpOHBI, 4YTOOBI y3HAaTh KAaKOE€ KOJWYECTBO Marepuaiga IOWUJIeT Ha
W3TOTOBIICHHUE JICTATH HEOOXOMMO HAMTHU TUIOIIAb S TIOJHOM MOBEPXHOCTH Mapajuiesenumena oe3
ydeTa BepXHero ocHoBaHus. [10m1aas TOBepXHOCTH MapajulesenuIiea HaXoIuTCs 1Mo g)opMyne

Snmonu=2(X*x+x*h+x*h)=2(x* +2xh). I[liomams OCHOBAaHWsS paBHA SOCH =X° , e¢ HaJo
BBIUECTD M3 MIOTY4eHHOM hopMyisr S=Smonu*Soca=2(x* +2xh) - x* = X +4xh.

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

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

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

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

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

Jajee HaXOIUM 2x° =432;

x° =216;

x=0.

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

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

Otget: cTropoHsbl 0aka 3 u 6 cM.

®opma npeacTaBieHUs pe3yJbTaTa: BHIOTHEHHAs paboTa.

Kputepun onenkn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJTHOM 00BbEME ¢ COOIIOIEHUEM
HE00XO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ounenka ''xopomo' cTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHUS K OLIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET TOJYYUTh MPABUIIBHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOTHI OBLIH JTOMYIIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHE

IIpakTunuyeckoe 3ansiTue Ne 32-33
«HaxoxaeHue oNTHMAJBHOIO pPe3y/bTaTa ¢ IOMOIIbIO IPOU3BOAHON B MPAKTHYECKHUX
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3agadax»

Heab: HayunThcs NpUMEHATh TPOU3BOAHYIO (YHKIWU MPU PEIICHUH 3a/1a4.

Boinosinenue padorel cnocodcTByer (popmupoBanuio: [1P64 OVIIL.03, ITP67 OVII.O03,
[1P614 OVII.03.

MarepuanbHoe obecnedyeHue: VHauBuayanbHble 3aJaHus, TaOnMla MPOU3BOAHBIX,
KOHCIIEKTBI JICKLIAH.

3ananme:

1. Hmeercs kBaapaTHBIN JIMCT KECTH, CTOpoHA KOoToporo a=60 cMm. Bripeszas mo Bcem ero
yriaM paBHBIC KBaJpaThl M 3aru0as OCTABIIYIOCS YaCTh, HY)KHO H3TOTOBUTH MPOU3BOJICTBEHHBIN
amuK  0e3 Kpblkd. KakoBbl JOMKHBI OBITH pa3Mepbl BBIPE3aEMBIX KBaJAPaTOB, YTOOBI
MIPOU3BOJICTBEHHBIN SIIUK UMENI HAUOOIbIINKH 00BeM?

2. IIpoekTupyercs KaHaJl CUCTEMBI CIIMBA C MPSIMOYTOJIbHBIM ceueHueM 4,5 . KakoBbI JOJIKHBI
OBITH pa3Mepbl CeUeHUs, YTOOBI JUIsI OOJMIIOBKH CTEHOK M JHA TONIIO HAMMEHbBIIEE KOJIUYECTBO
Marepuaia’?

JInst OTBHICKaHUS HAaUMCHBINET0 W HaumOosbmiero 3HaveHus QyHkiuu, auddepeHmrpyemoit
BHYTPH OTpe3Ka M HENPEephIBHOI Ha €ro KOHIAaX, ClIeAyeT HATH BCE KPUTUYECKUE TOUKU (DYHKINH,
JISKAIIMe BHYTPH OTPE3Ka, BEIYUCIUTH 3HAYCHUS (DYHKIIMHM B 3TUX TOYKAX M HA KOHIAX OTpPE3Ka, a
3aTeM U3 BCeX MOyYEHHBIX TAKUM 00pa3oM 4Kcen BHIOpaTh HAaMMEHbIIIee U HauOOoJIbIIIee.

ITopsinok BbINoOJIHeHUs padoOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlpoBepsiem, KakHe U3 HaIEHHBIX KPUTUUECKUX TOUEK JIEKAT BHYTPH 3a/1aHHOTO OTPE3Ka.

3. Haxonmuwm 3HayeHus GyHKIMM HAa KOHIAX OTPE3Ka U B TeX KPUTHYECKUX TOYKAX, KOTOPHIC
MIOTIAJIal0T B ATOT OTPE30K.

4. W3 Bcex mosydyeHHBIX 3HaUeHUH (QyHKIIMU BbIOMpaeM HauMeHbIIIee U Haubobllee.

3amaua 1. [IpouyHOCTh GayKu MPSIMOYTOIBHOTO CEYEHUS MPOTIOPIIMOHATBHA TTPOU3BEIICHUIO €&
IIMPUHBI Ha KBaJpaT BbICOTH. Kakoe ceueHWe AODKHA MMeTh Oanka, M3 IMJIMHAPHYECKOU
3aroToBKH paaunyca R, uToObl €€ mpoyHOCTh ObuTa HaubobIIeNH? (pUCYHOK 1)

ZR

X

PI/IcyHOK 1 — ceueHue Oaaku U3 I.IHJ'IPIHI[pH‘-ICCKOﬁ 3aroTOBKH

Pemenne. CocraBienue MaTemMaTHueckoi Moaenu. OnTumMu3upyemasi BEJIMUMHA - IPOYHOCTh
0anky, MOCKOJBKY B 3ajauye TpeOyeTcsl BBIACHUTbH, KOTJA MPOYHOCTh Oanku OyneT HauOoJbIIeH.
O003HaUMM ONTHUMHU3HUPYEMYIO BEMYMHY OYKBOH y. IIpouHOCTH 3aBHCHUT OT LIMPUHBI U BBICOTHI
MPSIMOYTOJIbHMKA, CITyXKallero oceBbiM ceueHueMm Oanku. [llupuny Oanku o0o3HauuM OYKBOH X.
ITockonbKy oOceBOoe cedyeHHe MpeAcTaBiIsgeT COOOW MPSIMOYTOJIbHUK, BIHCAHHBIA B OKPY>KHOCTh
pamgmuyca R, To 0<x< 2R

Bbicora h NpSMOYrONBHHKA CBS3aHA C €ro IMMPHHON COOTHOmeHmeMm * + 7 =4R* (1o
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teopeme [Tudaropa), suaunt, ° = 4 — %=

[IpounocTs Oanky y MNPONOPLUUOHATBHA IPOU3BEICHHIO xh* e ¥ =kxh® (roe
kod(purmeHT k — HeKOTOpoe MOJIOKUTEITHHOE YUCIIO).
Snaunr ¥ = Ex(4RR* — x%),rge x € [U; 2H].
Pabota ¢ cocTaBiieHHOW MOJIETBIO.
Jiis Gyrxuun ¥ = EXGERR® — x%),rae x € [0:2R} yano naiftyt yiaws.
Nmeewm:
Mmees: v = aER%y — rx?
V' = 4kR?— 3kx?
[TpupaBHUBaeM MTPOU3BOIHYIO HYITO, MTOTYIHM

4kR?-3kx%=0
2R 2R
X1 == Xo=—=—x
V3 v3

X=X, =

$g|m

3alaHHOMY OTPE3KY IPUHAJUICKUT JIUIIb TOUKA
Boruncnum 3HaueHne QyHKIMY B TOUKE HA KOHIIAX 0Tpe31<a B Toukax 0 u 2R.
HNmeem

f0)=0 fQR)=0 f(Z) >0 3HaUMT Vg =f (‘—“)

B 3apmaue cnpammBaeTcsi, KaKoe€ CEUYEHUE JI0JDKHA MMETh Oanka HauOoJbLIEH MPOYHOCTH.
BbsicHWIM, YTO IIMpUHA NPSMOYIOJIBHUKA, SBJSIOIIAs OCEBBIM CeUYEeHHEM Haubojiee MpPOYHOU
iR
=
Oanku, paBHa

Haiinem BbICOTY:

h* =4R*—x*

g_ a1 _Eal
h*=4R 2 -

poo BBE :—wﬁ

OtBet: CeueHneM OANKU JTOJKEH CIIYKUTh MPSIMOYTOJIbHUK, Y KOTOPOTO OTHOILIEHUE BBICOTHI
K IIMPUHE PABHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa IPUXOAAT K TAKOMY K€ pe3yJIbTary, ONUpasich Ha
CBOHW OIBIT, HO OHM TMPUHUMAIOT yKa3aHHOE OTHOIICHWE paBHBIM 1,4 (TMpUOMMKEHHOE 3HAYEHUE
MPPaLMOHAIILHOTO YMCIIA KaK pa3 paBHO 1,4).

®opma npeacTaBjeHUs pe3yJbTaTa: BHINOIHEHHAs padoTa.

Kpurepum ounenku:

Ouenka "oTJMYHO'" CTaBHUTCA, €Cli paboTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM TMOCIIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUIILHO U aKKYPATHO BBITIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xxopomo' CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIEeTBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOIYYHTh MPABUIIBHBIE PE3yIbTAThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS pabOThl OBUIH TOMYIIEHbBI OLTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 34
«HHTerpasa u neppoodpasnas. Haxoxnenne HeonpeaejeHHbIX HHTErPaJioOB NP MOMOLIH
CBOIICTB HHTEIPAJIOB)»

Hean: HayuuTbcs  HaxXoAWTh  HEONPENECIEHHBIE  MHTETpalbl  HEIOCPEACTBEHHBIM
MHTETPUPOBAHUEM IIPU IOMOIIM CBOMCTB MHTETPUPOBAHUS.

BoinosHeHue padoThl cnocodcTByeT (hopmupoBannio: [1P64 OVIIL.03, [TP614 OVILO3.

MarepuanbHoe o0ecnedenue: IHauBHIoyanbHblE 3alaHus, CIPABOYHBIE MAaTEpUABbI,
KOHCIIEKTBI JICKIIUH.

3aganme:
B cooTBeTCTBUU ¢ TEXHOJIOTMYECKON KapTOM MPOEKTA HAUTHU CIAEAYIOUIME UHTErPaJIbl:
3,3_3,2
1. f(4x X +5)dx
. [3(2x% = 1)%dx
. Jx3(1 + 5x3)dx
3 8
. f(; + x—s)dx
. J(5Vx® = 7Vx%)dx

g1 b wWN

Kparkue TeopeTnueckue cBeeHHA:
Ceoticmea HeonpeodenenHo20 uHmezpaia

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

Ta6/m14a OCHOBHbIX UHmMEeSpAllos

1) Idx:x+C;
Xn+1

Z)Ix”dx= +C,n=-1;
n+1

3) J'd—):(:ln|x|+C;

4) jexdx:ex +C;

+C;

a
5) |a*dx =
) j Ina

6) J'sin xdx=-cosx+C;

7) Icosxdx:sin X+C;

8)_[ d =tgx+C;

cos?x
9) I _d)z( =—Ctgx+C;
sin “ x
dx ]
10) =arcsin x+C;
J o=
dx
11 =arctgx+C.
)Il+ x2 g
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
COBOKYITHOCTh  BC€X IE€PBOOOpA3HBIX A
HUHTETPaJIoM.

(GYHKIIUM  Ha3bIBACTCS HEONPEICICHHBIM
OcHOBHBIE CBOMCTBA HEONPEIEIEHHOTO UHTETpaja

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

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

HemnocpencrBeHHoe MHTErpUpOBAaHME OCHOBAHO Ha IMPSMOM HCIOIb30BAHUM TaOJIUIIBI
MHTErpajioB. MOryT npeCTaBUTHCS CIECAYIOLIUE CIIy4au:
HHTErpaiy.

1) JlaHHBIH HMHTETpaj] HAXOAUTHCS HEMOCPEACTBEHHO IO COOTBETCTBYIOIIEMY TaOIMUHOMY

2) JlaHHBI MHTETpajl MOCJAC NPUMEHCHHS CBOWCTB 1M 2 TPUBOIUTCS K OJHOMY WIIH
HECKOJIbKUM TaOJMYHBIM UHTErpajiam;

3) JlaHHbIli WHTErpajl TMOCJIE JJIEMEHTApHBIX TOXKICCTBCHHBIX IMPEOOpa30BaHHMI,
HOJIBIHTErpajibHON (DyHKIMEN U, IpUMEHssl CBOMCTBA 1M 2 MPUBOJUTCSA K OAHOMY MJIM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

Haj
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM ITPOEKTA HAMTH CIICYIOLIUE UHTETPaIbl:
1. [6x?dx —mcnonbp3yeMm CBOWCTBO 2 u ¢popmyny 2.

n+1
[x"dx =>—+c Tlomyunm:

3

x2+1
f6x2dx = 6jx2dx =6
2. [4(x* —x+3)dx

2_|_1+c=6?+c=2x3+c
Hcnonw3ys cBoiictBa 1 u 2 u, popmynsl 1 u 2 nomyuum:
3 2
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c
MHTETPUPOBAHUS .

4 [ x?dx —
- IHOCTOJAHHAA HWHTCTPUPOBAHUA C paBHa anre6paI/IquK0171 CYMMC TpEX MNOCTOSAHHBIX
2x+c

X

3 2
3. f2(3x—1)2dx:Zf(3x—1)2dx=2f(9x2—6x—1)dx:2-9%—2-6%+2x+c=6x3—6x2+
4. J-x3+3x2+4xd

—pa3acivM IMOYJICHHO Ha X, IIOJYYHM:

, x3  3x2
j(x +3x+4)dx=?+7+4x+c
d
5. f\/—f_{

1
—HCronb3yeM popMyiy 2 [ x 2dx = x_12+1 te=

SR

+c=2vx+c
q)OpMa I[peIICTaBJIeHI/Iﬂ pGSyJIbTaTa: BBIITOJTHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "oTJM4YHO'" CTaBUTCS, €ciii paboTa BBIMOJHEHA B TIOJHOM 00BEME ¢ COOIIOICHHEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

JOMYUIEHBI 2-3 HeJloYeTa.

Ounenka ''Xopomio'" CcTaBUTCS, €CIM BBINONHEHBI TPeOOBAaHHUA K OILIEHKE "OTJIIMYHO", HO

B X0JI€ MPOBECHUS PaObOTHI ObUTH TOMYIIEHBI ONTHOKH.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIMOJHEHA HE MOJTHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
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IIpakTnyeckoe 3ansiTue Ne 35
«HTerpupoBaHue MeTOI0M 3aMeHbI NePeMEeHHOI

I_[e.m,: HaquTBCSI BBIYUCIIATH HHTCTPAJIbL CII0CO00OM IIOACTAaHOBKMU.

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

MarepuanbHoe o0ecnedenue: VHIMBHIyanbHBIC 3a/JaHUs, CIOPABOYHBIC MaTepUabI,
KOHCIICKTHI JICKITHIA.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAMTH HMHTETPaJIbL:
1. [(124—5)7dx
dx

2. J 6x+5
[xVx2 —7dx

Cosx
. f ey dx
sin x

. [ tgxdx

dx
f 1+16x2

o0 pw

IMopsiaok BbINOJTHEHHE PAOOTHI:

B ocHOBe HMHTErpHpOBaHHS METOJOM 3aMEHBI MEPEMEHHON (MU CIHOCOOOM ITOCTAaHOBKH)
JISKUT CBOMCTBO MHBAPUAHTHOCTH (OPMYJT HHTETPUPOBAHUS, KOTOPOE 3aKIFOYACTCS B CICAYIOMIEM:
ecmd [ f(x)dx =F(x)+c , 10 [f(wdu=F(u)+c , rae u(x) mnpousBogHas auddepenmupyemas
¢byHKIUA OT X.

3aMeHa [EPEeMEHHOM B HEOMPEACICHHOM HHTErPajie MPOU3BOIMTCS C IIOMOIIBIO ITOJACTaHOBOK
JIBYX BUIOM:

1. x=¢(t) , rae t-HOBasg mnepeMeHHas, a(t)HENpepbIBHO auddepeHpyeMas (QyHKIUA
[ f(dx = [ f(o(®))¢'(®)dt

2. t = u(x) ,rae t-HoBast mepeMenHast, Toraa: [ f(u(e))u'(x)dx = [ f(t)dt

x2dx
J.8+x3
-T.K. d(8 + x%) = 3x%dx

, TO
x%dx 1 [d(8+3x3)
f8+x3_§f 8+ x3
-momarast 8 + x3 =t , HOJ'Iy‘II/IM%f% =iIn(t) +c = %ln|8 +x3|4¢

3
cos xdx d(sinx) .
2. [ ez = | 4o, IOITOMY, HCIIONB3Ysl MOJCTAHOBKY t = sinx , MPUXOAUM K TaOIHIHOMY

. dt _1 t _1 sinx
I/IHTeraJ'Iy.£ vl arxctg ~+c=carctg (—2 ) +c
3- etdx — d(e*)
fx/9—t2 f\/g—tZ

- T =e
BOCIIOJIB30BABIINCH IIOACTAHOBKOM ¢ *, NMPUBOJIUM K TaOJIUYHOMY HMHTETpall

dat

V9-t2 -

L1 , eX
arcsm;{—c = arcsm?+c

IIpumeyanue: dx = id(ax + b)

1
xdx = Ed(xz)

e*dx = d(e*)
@ aq
= d(n()

cosxdx = d(sinx)

(I)opMa NpeaAcCTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE
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Kpurepumn oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
He0oOX0TMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka 'Xopomo' CTaBHUTCS, €CIM BBIMOJHEHB TPEOOBAHHMS K OLGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B X0JI€ MPOBEACHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIEeTBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 36
«Teopema HproTona-JleiilOnuna. BoruuciieHue onpeaejeHHbIX MHTETPAJIoOB
Pa3IM4YHBIMU METOAAMM

Hean: HayuanThes BRIMUCISTH ONPENEIeHHbIA HHTErpa no ¢popmyine Hetorona-JleiiOHuma.
BoinosiHenue padorel cnocodcTByeT dopmupoBanmio: [1P64 OVIL03, TIP67 OVII.O3,
[1P614 OVII.03.

MarepuanbHoe olOecneyeHue: IHauBuAyanbHbIE 3a/aHUsl, CIPABOYHBIE MaTEpHalbl,
KOHCIEKTHI JIEKIIHN.

3ananue:
B COOTBETCTBHHM € TEXHOIOIUYECKON KAPTOM MPOEKTa HAWTH HHTETPAIbL.
1. I 12 2x2dx

4

j(8+ Dx—x)dx
2. -2
3. Jo /2 cosxdx

v
4. J(cos X — 3sin x)dx

z

2

2 2
5. jl ;( dx

Meto10M 3aMEHBI ITIEPEMEHHOM:

6
xdx
1.
-!:xz -6

4
2. [(2x~5)'dx
3

1
3. ji/x + 2dx
0
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1
4, J'(xg +1)*x? dx
e

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1) Ucnonw3yst TaOMIly HHTETPAIOB HAWTH UHTETPAJT
2) Ucnionb3ys Gpopmyny Herotona — Jleitbnura

&
[f@dx=FX)|s = F@&)- Fla)

HAaWTH ONPEIEICHHBIN UHTETPa

Brrunciuts onpenesieHHbIi HHTErpal
2

_|-2x:4 e
1
Pemenne:

3 m oz o (312 > 2 14 2
a5 a5 2 P _ Lo L g 1T 4
[2x dx-?!-x dx—g(f}|1—§(2 Fy=2@-D=2T7=—=42

1
(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpaja.
1+l

+

xtdx =
(2) UnTerpupyem 1o Tabiauie ¢ MOMOIIBI0 caMOi MOMYJISpHON (HopMyIIbI I n+
1

= 3
[TosBUBILIYIOCS KOHCTAHTY 3 11esecoo0pa3Ho OTICIUTh OT & M BBIHECTH 3a CKOOKY. JlenmaTs 3To He
00513aTENIFHO, HO KEJIATEIHHO — 3aYeM JINIIHNE BEIYUCICHUA?

2
[ @dx= FDf = F&)- Fla)

(3) Ucnonwzyem opmyny Herorona-JleiiOnumna 2 . CHauana

3 ~ ~ ~
noaCTaBIsIEM B & BCpXHHUU MpEACi, 3aTeéM — HHWXHHUH IIPECACIL. HpOBO)II/IM JaJIbHCUIIIUC
BBIYHUCJICHUA U ITOJTyHacM OKOHYATEIBbHEIM OTBET.

Breraucnuts OHpeI[eJ'IeHHBII\/'I HHTETpall
4

I{8+ Dx—x)dx

=

Pemenmne:
4 |:1:| 4 4 4 |:2:| |:3:|
[@+2x-xdx=8dx+ 2] xdx- [ Fax=8(x)", + 2. %(f)tg —%(f)tg =
] -2 -2 -1

= 84— (=20 +(4* - =23 —%(43 — (=27 =8 6+(16-4) —%(64+8} =

=484+12- 24 =36

(1) Ucnonp3yem cBOWCTBA TMHEHHOCTH OIIPEIEIEHHOTO HHTErpaa.

(2) Unterpupyem mno Tabiauie, MNpU 3TOM BCE KOHCTAHThl BBIHOCUM — OHHM He OynyT
y4acTBOBaTh B MOJICTAHOBKE BEPXHETO M HUKHETO MPEEa.

(3) Mnsa xaxmoro w3 TpEX ciaraeMblx mnpuMeHsieM ¢opmyny HproTona-JleiOnuma:

FX)| = F&)- Fla)

Coser: mepea TemM, Kak HCHoJb30BaTh (popmyay Hprorona-JleiiOHMIA, 1MOJI€3HO NMPOBECTH
NPOBEPKY: a CaMa-TO NepBo00pa3Hasi HalIeHA NPABWJIBLHO?
Tak, mpUMEHUTETHPHO K paccMaTpuBaeMOMy IMpUMEpPY: MHepel TeM, Kak B MepBooOpa3Hyro
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3
x
Br+x -
(G yHKITIIO 3 [OICTaBJIATH BEPXHHUI W HIDKHUU TPENeTIbl, KEeNaTeIbHO HAa YEPHOBHKE
MIPOBEPHUTH, a MPABHIBHO JIM BOOOINE HaiJeH HeompeaeacHHbId uHTerpan? Juddepenmupyem:
r

(Bx+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =B+ 2x—x"

[Tonydyena wucxogHash NOABIHTErpajbHas (YHKIUS, 3HAYUT, HEOMNPEICNICHHBIM WHTerpal
HaiizeH BepHO. Tenepb MoxxHO 1 popmynny HeioToHa-JIeliOHMIIa TPUMEHUTB.
MeTo 3aMeHbI IepeMeHH O

Breruncire uHTErpabl.
fﬁ xdx

"J5 x2-6
BBenem HOBYIO ITEPEMEHHYIO t = x% — 6
Huddepenunan Oyaer paBeH dt = 2xdx
Boeruucnum rpanunel uHTErprupoBanus t1=25-6=19, t2=36-6=30

BBIIOIHAM MOJICTAHOBKY - . 6Zxdx _ 1304t
Yalsiee =307

o 1 1 1 30
Brrunciinm, noJryduBIIAICS UHTETPa > ln|30|-5 ln|19|=5 lnE

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIIOJIHCHHOE 3a/1aHKE/

Kpurtepun ounenku:

Ouenka "oTau4Ho'" CTaBUTCS, €clid paboTa BBINOJIHEHA B MOJHOM 00BbEME C COOIIIOICHIEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIlMCH U BEIYUCICHHA.

Ounenka 'Xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €Clid paboOTa BHIMIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCcTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 37,38
«Bpruucienne miomaneit puryp u 00beMoB TeJD»

Hean: HayunThcs BBMHUCIATH TUIOMIAAH (GUTYP M OOBEMBI TEJ, UCIOIb3Ys OINpeIeICHHBIC
UHTErpasIbl

BoinosiHenue padorbl cnocodcTByeT (popmupoBanuio: [1P64 OVILO03, I1P67 OVILO3,
[1P614_OVII.03.

MarepunaiabHoe ob0ecnedyenue: IIHOuBHIyalbHBIC 3aJaHWs, CIPAaBOYHBICE MaTepHAaIbI,
KOHCIIEKTHI JICKIIHM.

3aganue:

1. ®opma 3aroToBKM MMEET BUJ (DUTYpBI, OrpaHMueHHON TMHUAMU. Haiitu niomane naHHON
3aroTOBKH
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a) y=-x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Berauciauth 00beM JaeTaau
y=x%, y=1 eoxpyzocuOY

ITopsinok BbINMOJIHEHHSI PA0OTHI:

1) nmoctpouth rpapuku GyHKIHUI

2) HaliTh 00JaCTh, OrPaHUYECHHYIO STUMHU rpaduKamMu

3)  COCTaBHT OIpPEICIICHHBIA HHTErPaL, JIIsl HAXOXICHUS IO Ii HalICHHOM 001acTH

[Tpumep 1: Haiiti miomans obnactu D (3aroroBka eTajm), orpaHUUYEeHHON KPUBBIMH Y = X2
+Xx+11,y=2x-9, npu yciosuu,
x<=1
2
r=x"+x-11,
D iyp=x-9
x <1

[Ipu pemieHun Takux 3adad  clueayeT 00s3aTeNbHO  HM300pa3UTh  UCCIETyEeMBbIi
reoMeTpuuecKkuil 00beKT. J{Jis onpeeneHuss HUKHETO Mpejiesia HHTETPUPOBAHMS HAJI0 HAUTH TOYKY
NepeceyeHns] KPUBBIX; YpaBHEHHE x>+ X + 11 = 2 X - 9 umeer xBa KOpHS: X = -1 u X = 2.
[Mogxonsuuit kKopens - X = -1. O0GnacTh orpaHnyeHa cBepXy mapadoJioi, CHU3Y - IPSIMOM, cripaBa -
npsMoi X = 1, kpaliHss JieBasd To4Ka - X = -1, mosTomy

|
T [
SiD)= ﬂ'ﬁx'?)'f.l 1]
L
-1
Ecnm o6nacts numeeT 6osee CIOXHYIO CTPYKTYPY, €€ cenyeT pa30uTh Ha MPOCTHIC YaCTH .
ITpumep 2
Boruncnuth 00beM JeTanu, KOTopas MJIEHTHYHA Telly, MOJIyYeHHOMY BpallleHueM (Qurypsl,
2

OTPAHMYEHHON THHIAME * 2x—x y=0 BOKpYT ocn 4
Pemenne: Kak u B 33a7aue Ha HAXOKICHHUE IUIOLIAAH, pelleHHEe HAYMHACTCS € YepTeska
nockoii gurypsr. To ecTb, Ha IIOCKOCTH 4 HEOGXOIMMO TOCTPONTE (BHUTYPY, OrPAHHUCHHYIO

_ _ 2
JAMHASIMHA & 2x— X
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| : 5

Hckomas mutockast (purypa 3aliTpuxoBaHa CUHUM LIBETOM, MMEHHO OHA M BpalllaeTcs BOKPYT
ocu U4 | B pesynmbrare BpalleHHs TMOJy4aeTCs TaKas HEMHOTO SILCBHIHAS JIETAIOIIAs TApenKa,

KOTOpasA CUMMCTPHUYHA OTHOCHUTCIIBHO OCHU CLL .
O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH M0 (hopmyJie:

A
v =n| 7 (@)dx

Boruucnum 00BeEM Tena BpaleHus, UCIIOJIB3YSI JTAHHYIO bopmymy:

=]

A ]
v =a] fA(xdx = x| (25— 2 dx = a] (4x* - 4x° 4+ x¥)dx =
a 1]

[=

3 5
3 5 K O 14
V:m_”ea?;ﬁ,ﬁea?
OTtBer:

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepuu onenkmu:

Ouenka "oTJaM4HO'" CTaBUTCA, ecliu paboTa BBHIIIOJIHEHA B MOJHOM 00bEME C COOI0IEHUEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKYypPaTHO BBIMOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka ''xopomo'" CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OILIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y1oBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboOTa BHITIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThI OBUIM JTOMYIIEHbBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €ClIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 39, 40
«PDuznueckue MNPUJIOKEHUS HHTEIPAJI0oB»

Heanb: HayauThes IPUMEHSATh HHTETPAIIBI K PEIICHHI0 (PU3NUSCKHX 3a1a4

BoinosHenue padorbl cnocodcTByeT (popmupoBanuio: [1P64 OVIL.O03, I1P67 OVILO3,
[1P614_OVII.03.

MarepuanbHoe oOecrniedeHue: VIHIuBHIyalbHBIE 33/aHHs, CHPABOYHBIE MaTEpHAbI,
KOHCIIEKTHI JICKIIHM.
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3aganme:

1) CocraBbTe TEKCTOBBIH (haiiyl pemicHus 3aJaui BeIUMCINTE MacCy y9acTKa CTEPIKHSI Xp=
010X,=3 (M), eCIH ero JIMHeHHasi IIOTHOCT 3axaeTcs hopMyioit p(x) = x° + 1(kr/md).

2) [nst cocTaBiieHUs aNTOpPUTMa MOUCKA OMPEIeNuTe: CKOPOCTh ABMXKEHUS Ha KOHBEWepHOMH
nente v=v(t). Halinem nyTh S, npoiJIeHHBI COAEPKUMBIM KOHBEHEPHOM JIEHTHI 3@ IIPOMEXKYTOK
BpeMeHHU OT t1=2110 =7 MUH.

3) Temo OpouieHO BEpPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpas HM3MEHSETCS MO 3aKOHY
vV =29.4—-9.8t m/c. HaiiTi HanOOJIBIITYIO0 BHICOTY MOABEMA.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

o _ ts
1) anummuTe GOopMyITy, UCIIONIB3YS ONPEACICHHBIA HHTETpal S = [ ‘L v(t)dt
2) Brrunciire onpeneieHHbI HHTErpal

o o — g+l _ y o
1. CkopocTh NBMKEHHS HAa KOHBeiiepHoil nemre v = (9t 6t)m/c. Haiitn myTs,
MIPOMIEHHBIN CONIEPKUMBIM KOHBEUEPHOH JIEHTHI 32 4-10 CEKYHY.

Pemenue: cormacHo ycnopuio, J (&)= 9t* - 8t ty =3, =4 (Cnenosarensho,
4 .
s = f3 (9t% — 8t)dt = [3t3 — 4t%]% = 83 (m).

2. Beruucnure Maccy yyactka crepxHs Xi= 010x=1 (M), eciu ero JIMHEeHHask TUIOTHOCTh
3amaeTcs popmymnoi p(x) = X2 + I(Kr/M3).

Pewenne:

CornacHo opmyiie, umeem:

m = //;(J')d.r

e
r 3 (! 13 (03 |
m = / (.1‘! +1) dx = (T + J‘)‘“ ) + 1 — <_§ + Zi) =3
i}

Orser: 1,33 kr

3. Teno OpoIIEHO ¢ MOBEPXHOCTH 3eMJIM BEPTHKAIBHO BBEPX CO CKOpocThio V = (39,2—9,8t)
m/c. HaliTi HanOoMbIIyI0 BBICOTY MOABEMA TEa.

Pemrenue: Teno qOCTUrHET HAMOOJBIIEH BBICOTHI MTOJbeMa B TAKOI MOMEHT BPEMEHH t, Korjia
v=0, 1.e. 39,2—9.,8t = 0, otkyza t= 4 c. [To popmyne (1) naxoaum h=78.4

(I)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "oTJM4YHO'" CTaBUTCS, €clii paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABUILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ounenka 'Xopomio'" CTaBUTCS, €CIM BBINOTHEHBI TPeOOBAaHUA K OILIEHKE "OTJIIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISICT TIOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBHIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.1. KoopanHaTbl 1 BEeKTOPbI
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IIpakTuyeckoe 3ansaTue Ne 41
«BekTopsl. [leiicTBus ¢ BekTopamu. /lekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Paccrosinne Mexay TOUKAMID)

Heanb: HayduThCsi BBINOJMHATH JCHCTBUSL C BEKTOPAMH, HAXOJUTh PACCTOSIHHE MEXIY
TOYKaMMH.
Boinosinenue pa6orsl ciocoocTByeT hopmupoBannio: [1P613 OVII.03.

MarepunanbHoe o0ecnedenme: IHIuBHIyanbHbIE 3aJaHus, CIPABOYHBIE MaTepUabl,
KOHCIIEKTHI JICKIHH.

3aganue:

Pemure 3agaun:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

—
1. Janwl aBe TOYKU: A(m;—n;0) UB(p; —n; 2).Pa3noxure BeKTOp AB IO BeKTOpaM 0Oa3uca u
HAWJIUTE €ro JJIMHY.

- > o - -

- -
2. Jlaubl Bektopel a=pi—j+mk u b=ni+pk Haiigure koopauHaTel BekTOpa

— — —
c=ma—nb.

- > > -
3. BelunciuTe ckajgspHOE TpomM3BeneHHEe BekTopoB(a—2Db)-a, ecom a={— m; n; p} "

b ={0;—p;n}.
4. Tlpy KakOM 3HAUCHHH «x» BEKTOPBI a:{m;—n;x} u b:{— 2m; 2n; p} %1%
KOJUIMHEAPHbIMU?

5. B TexHOmOrM4ecKoi KapTe 3aJlaHa JJICKTPpUYCCKas LCIb U3 MapaJlJICIbHO COCAMHCHHBIX

9JICMCHTOB!
I Is I ls
C—|> —— ¢ —= b —= a
U I, I, Ol L V1 I:I I
o ¢ . .

Haiiinte BekTOp TOKalHAa BXOJE AJIEKTPUUECKON IENH, €M TOKM MapajieNbHBIX BETBeil
MO>KHO 3a1aTh BekTopamu: I1(n;m;p),I2(2;n;7),15(3;m;1),14,(0;n;3).15(4;2n;1).

6. Temo, Ha KOTOpoe NEUCTBYET MOCTOSHHAs CHJIa F= (2n; —3p; 5), nepemeniaercs 1o
OTpE3Ky MpsMOii n3 Touku A (-N; 2; -M) B Touky B (1;m;2). Beraucnute paboTy STOH CHITBI

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1. BHMMaTeIbHO 03HAKOMBTECH C YCIOBUEM 3a1aHMUS.

2. [Tonp3ysich KOHCTIEKTaMHU JICKITUH, TMOJ0EPUTE HYKHYIO (OPMYITy WJIH COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3aJa4U.
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3amaua Ne 1. [lanbl Touku A(—3;1; —1) U B (2; —4; 1).

Paznoxure BekTOp AB IO BEKTOpam 0a3uca u HaWJIuTe ero JJIMHY.
Pemenue.

1) AB = {2 — (-3);-4 —11 —(-1)} = {5;-5;2} - KOOpPAMHATHI BEKTOPA.
2) Pa3noxuM AB 10 BEKTOpaM 0a3uca:

AB =5i-5j+2k.

3) dnuny \AB\ Haigem 1o gpopmyre:

.PemeHHe

a=Jx+yi+2?;
= /5% +(-5)2 +22 =/54 =+/9-6 =36 .
3amaua Ne 2.
JlaHbl BEKTOPBI g = ?— 3T+ E ub = 2i+ k .Haiiure KoopauHATBI BeKTOpa ¢ =a-2b
a={-31).
b={-201}; 2b={ 402}
c=a-2b={-31}— {-40;2)=fL— (-4)-3- 01— 2)={5:-3-1}.
3amgauga Ne 3

Berunciure ckansproe npousseneaue (2a+b)-a, ecnn a = {1;0;3} ub= {2;—1;1}.
Pemienue

1) Haiiném koopauHaThl 2 a:

2a=1{2,0,6}

2). Haiiném koopauHaThl 2 a+b:

2a+b={2,0,6}+ {2,-11} = {4-17}.

3). Haiiném ckanspHoe mpou3BeeHuE:

(2a+Db)-a=4-1+0-(-1)+3-7=25.

OtBerT: 25

3amaua Ne 4.

3
) Z ;3} OyIyT KOJITTHHEAPHBIMH?

N |-

— -
Ipu KaKOM 3HAYEHHH «x» BEKTOPHI & = {4;—6; X} ub= {—

YcaoBue KOJUIMHCApPHOCTU BEKTOPOB:

— — Xl yl 7
aab KOJUIMHCApPHBI, €CJIN — = —— =

'
X2 y2 z 2
[Tonyunm:
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3amaya Ne5 B TexHosornueckoil kapre 3ajaHa 3JIEKTpUYecKass LENb U3 MapajlielbHO
COCAMHCHHBIX 3JICMCHTOB.

I Is I le
C—|>_—|>9—|>l2—|>a

U |1 |2 |3 :: |4 I:] |5

O L

HaiiuTe BEKTOp TOKa [HAa BXOJE DJICKTPUYECKOH ILEMH, €CIM TOKH MapajlledbHBIX BETBEHl
MOXHO 3a1ath Bektopam: 11(1;2;3),12(2;1;7),13(3;1;1),14,(0;2;3),15(4;2;1).

Pemenne:
3anuchIiBacM B BEKTOPHOI opme ypaBHeHHE mepBoro 3akoHa Kupxroda.

Toxk Ha BXoJ¢ 11enu paBC€H CYMMC TOKOB BCCX ITapaJlJICJIbHBIX BETBEI:

I=h+L+L+I,+1s
[= (1+2+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amaua Ne6

Teno, Ha KOTOpOE NEHUCTBYET MOCTOSIHHASA CHJIA F= (4; —3; 5), nepeMenaercs 1Mo OTPE3KY
npsiMoit u3 Touku A (-5; 2; -1) B Touky B (1;3;2). Beraucnure paboTy 3TOH CHITBL

Pemenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k =61+ +3k

Teneps Bocmionb3yemcst popmymnoit W= F*AB=4*6-3*1+5*3=36

dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/I1aHHE.

Kpurtepun onenkmn:
Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM

HCO6XO,HHMOﬁ noCICaA0BaTCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC MMPABUJIIBHO U dKKYPATHO BBINIOJIHCHLI BCC
3allMCHU U BBIYHMCJICHUS.

Ounenka 'Xopomio'" CTaBUTCS, €CIM BBINOTHEHBI TPeOOBAaHUA K OILIEHKE "OTJIIMYHO", HO

JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHITIOJHEHA HE MOJHOCTHIO, HO

00BEM BBINOJTHEHHON YacTH TAaKOB, YTO IMO3BOJIACT IMOJYYHUTH MPAaBHUIIbHBIC PE3YIbTAaThl U BBIBO/bI,
B X0Z€ IMPOBCACHU A paGOTBI ObLIH AONYIICHBI OIIIMOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH

00BEM BEHITTOJTHEHHOU YaCTH pa6OTBI HC MMO3BOJIACT CACJIATh MPAaBUJIbHBIX BBIBOJIOB.
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Tema 4.1. KoopauHaTbl M BEKTOPBI

IIpakTuyeckoe 3ansaTue Ne 42
«/lexapToBa cucTeMa KOOPIAMHAT HA MJIOCKOCTH. Y PaBHEHUSI NPSAMOii, OKPYKHOCTH.
Pemenne 3a1a4 Ha pacnojio:KeHne MPAMbIX HA MJIOCKOCTH

Hean: HayunThes pemiath 3a7auu Ha HAXOXKJICHHE YPaBHCHUN NPSMBIX M OKPY)KHOCTEH, Ha
PACIIOJIOKCHHUEC IPAMBIX Ha IIJIOCKOCTH.

Boinosinenue pa6orsl ciocodocTByeT hopmupoBannio: [1P613 OVII.O3.

MarepuanbHoe o0ecnedenue: VHIMBHIyanbHBIC 3a/JaHUs, CIPABOYHBIC MaTepUabI,
KOHCIICKTHI JICKITHIA.

3aganue:

M- KOJUYECTBO OYKB B UMEHU

N- KOIW4YecTBO OYKB B (paMHIINU

p- Mmecsn poXIaACHUS

1. Haiitu Touky nepecedeHus NpsMbIX: mx —py +n=0 U x—y—p = 0.

2. HaiimuTe OCTPBIN YroJ MeXy PSIMBIMH:

mx+ny—p=0"nx—py—nm=0.

3. CocraBbTe ypaBHEHHUE NPSAMOH, MapaienbHOU mpsiMond PX+Y—M= 0 u npoxomsmieit
gepe3 TOUKy A(—mn; 1).

4. U3 touku A(m;—1) Ha npamyto X+ PY+1=0 onymen nepnemauxynsp. CocraBbTe ero
YpaBHEHHUE.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUS.

2. Ilonp3ysich KOHCIEKTAaMU JIEKIUH, MOA0EpUTe HYKHYIO (OPMYTy HIIM COOTBETCTBYIOIEE
YCJIOBHUE ISl pEUICHUS 3a]1a4

3amgauga Ne 1
HaiiTu Touky nepeceueHus: IpsMbIX:

2X+3y—-12=0u x-y-1=0.
Pemmmm cucremy:
{2x+3y -12 =0, {2(1+ y)+3y—-12 =0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, (5y=10, |y=2,
x=1+Yy; x=1+y; [x=3.

OtBer: Touka M (3; 2).

3amaua Ne 2
Onpenenuts yroia Mexay IpsiMbIMH, 3aJJaHHBIMU YPaBHEHUSIMU:

2X—3y+6=0u x+5y-2=0.

Pewenne
Haiinem yrnosbie K03 GUIHUEHTHI ATUX MPSIMBIX:
2X—-3y+6=0; X+5y-2=0
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-3y =—2X—6, Sy=—Xx+2,

y—zx+6 y——1x+3
3 5 5
2 1
kl :E. k2 :—g.
. k, —k,
[loxcraBuM  HaiineHHble 3HadeHus K, k, B (dopmyny: gy =———"-.
1+k, -k,
I
R N i
1+(-2)-—
5 3 15
tgp=-1 p=135".

[TosnydeHHbI yroa Mexay OpsMbIMU - Tynod. CMeXHBIM ¢ HUM, OyIeT OCTphIi, TO €CTh

¢, =180° —135° =45°,

3amaua Ne 3

1. CocTaBbTe ypaBHEHHE MpAMOH, mapannensHoii npsamoii 9X+3Y —7=0 u npoxonsmeii
yepes Touky A(-2;6).

Pemienue
CocraBuM ypaBHEHUE My4Ka MIPSIMBIX, MPOXOISIIINX yepe3 TOYKY
A(-2;6).

y—6=K(x+2)

Haxomuwm yrinoBoii koahpuiieHT JanHO# npsaMoii:

3y =-bx+7,

y——§x+z' k _2

37 3"t 3

Tak kax npsiMple napajienabHel, TO K, = —% - YIJ10BOH KO3 (HULMEHT UCKOMOM HPSAMOii.
IToncraBum HaliieHHOE 3HaYeHue K, = —g B YpaBHEHUE ITyyKa MPSIMBIX:
y—-6=k(x+2);
ocJie Mpeodpa3oBaHMs MOIYIUM:

ox+3y-8=0.
3agauga Ne 4

U3 toukn A(-3;5) na mnpamyio X—2Y+3=0 onymen nepnenaukynsp. Hammcats ero
ypaBHEHUE.

Pemenne

CocraBum ypaBHEHHUE nydKa IPAMBIX, HPOXOAAIIUX uepes TOYKY
A(=3:5).

y—=5=k(x+3).

Haiinem yriosoit koaddurment K, npsamoit X —2y +3=0;

-2y=-X-3;
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2 2]
1
kl = E
I y
YyuTeiBas ycioBue NEPHEHAUKYIIPHOCTH MPAMBIX: kl = —k—, HauJIeM YpaBHEHHE MCKOMOU
2
NpAMOit
k, =—2.
y—5=-2(x+3);
y+2x+1=0.

Otset: Y+ 2X+1=0.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun ounenku:

Ouenka "oTJaum4HO" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B IMOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCIIEI0OBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIIHHO U aKKYPATHO BBITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka 'xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y1oBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIC PE3YyIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJIAET CENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnyeckoe 3ansaTue Ne 43
«PerreHue 3a1a4 Ha NAPAJLIEIbHOCTE PAMOM U IVIOCKOCTH»

Hean: Hayuntbcs pemare 3aaud Ha MapajuIeIbHOCTh MPSIMOM M IUIOCKOCTH, UCHONb3Ys
MPHU3HAK MapaUIEITBHOCTH MPSMON U THIOCKOCTH.

BoinosiHenue padotbl cnocoderByeT (popmupoBanuio: [1P61 OVIIL.O3, ITP69 OVIIO3,
[1P612_OVII.03.

MarepuanbHoe oOecnedyeHue: VHIuBUAyanbHbBIE 33JaHUs, CIPABOYHbIE MaTepHAIIbI,
KOHCIIEKTHI JICKIIHM.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIIUU
p- MecsILl pOKICHUS

3anmagaNel

Touka K ne nexur B mockoct kBajapata ABCD. Touku M u P - cepenunbl orpesko KB u
KC.

1). Kak pacnonosxens! npsimeie AD 1 MP?
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2). Beruucnure quny orpeska MP, ecnu ctopoHa KBaapara paBHa ncM.

3amaua No2
OcnoBanne AD tpaneuun ABCD naxoautcs Ha miockoctd P, a ocnoBanne BC orcrout ot

HEC Ha p CM. Haﬁ,Z[HTe paCCTOﬂHI/Ie OT TOYKH HepecequI/Iﬂ ﬂHaFOHaHeﬁ A0 IINIIOCKOCTHU P, €ClIn
DA m+n

B m
3amaua Ne3
IInockocte P mnepecekaer ctoponst AB u AC TtpeyroiasHuka B Toukax Bi1 u C;

cootBercTBeHHO. B1Cinapanensna BC u paBHa p cM, a AC,:C,C= m:n. Haiitu BC.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeapHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 3a/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. Ilpoananu3upyiiTe ycioBue 3adayud, pacCcyjaas OT TOro, 4TO HY>KHO HaWTh. Bcrnomuure,
KaKue TeopeMbl 1 (popMyJsIbl TOHAT00ATCS MPH PEIICHUH 3a]1a4u.

4. Pemte 3aga4dy. 3anuiiMre OTBET.

[Ipu pemenun 3agauy Ha 3Ty TEMY MCHOJIb3YETCS ONpPENENCHUE NapajUIesIbHBIX MPSAMOU M
IJIOCKOCTH, TPU3HAK [MApaUICTbHOCTH TPSMON UM IUJIOCKOCTH, a TakK)Ke Ballld 3HAHUS U3
[JITAHUMETPHH.

3agaua Nel
Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.
1) Hwmerot au oburre Touky mpsamas KM 1 m1ockocTh, B KOTOPO#i eskat Touku A,B u C?
2) Beruucnure nepumerp TpeyronbHuka AKM, ecnu paccrosiHuE MEXIy KaKIod mapoi
JAHHBIX TOYEK PABHO § CM.
JlaHo: o, A€, BE x,CE o,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecekarorcst iu KM u e«
2) Hailtu Py
C
oo A
Pewrenue:

1) Touka K sBnsiercs cepenunoil orpeska BD, Touka M- cepenuna orpeska CD. 3nauut
otpe3ok KM - cpennsis nmunus tpeyrosnsauka BCD.

Ilo cBOMCTBY cpenHel JIMHUM TPEyroJibHUKAa KM||BC, KM =%BC. CrnenoBarenbHO, OTPE30K
KM mnapanneneH npsMoH, Jiexamieid B IUIockocTH. [lo mpu3Haky napajuleIbHOCTH HpPSIMOU U
IJIOCKOCTH, 0Tpe30K KM 1 Im10cKOoCTh mapaienbHsl, T.€. HE IEPECEKa0TCA.

2)Pyyy = AK + AM + KM

KM =>BCKM = 4 cm.

Paccmotpum tpeyronsaukn ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYrOJbHUKHU, a 0Tpe3ku AM n AK- MeanaHbl U BBICOTHI 3TUX TPEYTOJIbHHUKOB.
Haiinem 3tu otpe3ku:

AK = AM=+ACZ—MC?

MC = 4CMm.

AK= AM =82 —42 = /64 — 16 = /48 = 4\/3cM
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3amaua Ne 2
OcnoBanne AD tpaneuun ABCD naxoaurtcs Ha mockoctd P, a ocnoBanne BC orcrout ot

Hee Ha 5 cMm. HailnuTe paccTosHue OT TOYKM MEpecedyeHus AuaroHaneil a0 miaockoctu P, eciu

pa 7

B 3

I~ y Hano:
I N 1\ ABCD — tpanerus,
s [ 22— BB;=5cwm, BB1- P

b -L B\ N Haiitu: paccrostnue or M 10 minockoctu P
LA \ A‘l

Pemenue
1) U3 Ttouku M mpoBenem k miockoctu P mepnenauxynssp OM. CnenoBatenbHo, OM-

paccrosiHue oT M 1o miockoctu P.

2) Paccmotpum AADM v ACBM
£BMC = #DMC KaK BEPTUKAJIIbHBIC
£CBM = £ADM KaK HakpecTiexalie rnpu napamuienssbix npsameix BC u AD u cexymeit BD.

3HauuT, AADM 1 ACBM TIOIOOHBI U % _ DM AM

T BM M
DA 7 DA DM __AM 7

B 3 ¢ EM CM 3

DM 7 7 3
=-=DM=—BD BM=—BD

BM 32 10 10

3) Paccmotpum ABB,D 1 AMOD
£D — obmuit,sBB, D = +MOD = 90° = ABB,D ~AMOD

BB, _ BD
MO MD
BB,  BD _ 10
MO  07BD 7
7
MO =—ED
10

MO=1-5=35cm.
10

OTBerT: 3,5 cm.
dopma npeacTaBJeHNs Pe3yJbTaTa: BHITOJIHCHHOE 3a/IaHHUC.

Kpurtepun onenku:
Ouenka "oTJMYHO'" CTaBHUTCA, €Cli paboTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM

HEO0OXOMMOM TMOCIIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIlMCH U BBIYUCICHHUS.

Ounenka ''Xxopomio'" cTaBUTCS, €CIM BBIIOJHEHBI TPeOOBAHHS K OLIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO

00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOIYYHTh MPABUIIBHBIE PE3yIbTAThl U BHIBOJIBI;
B X0JI€ MPOBECHUS PaObOTHI OBUTH JOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU PadOTa BHIMOIHEHA HE TIOJTHOCTHIO MU

00BEM BEHITTOJTHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh IPaBUJIBHBIX BBIBOJOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
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IIpakTuyeckoe 3ansaTue Ne 44, 45
«Pemenue 3a1a4 Ha NePNEHTUKYIAPHOCTH MPSIMOii U MJIocKOCTH. Pelienne 3a1a4 Ha
NpUMeHeHHe TeopeM 0 TPEX NMepneHauKYJIsIpax.»

Hean: HayuuThcsi MCHONB30BaTh NPU3HAK NEPHEHIUKYISPHOCTH TPSIMOW U IUIOCKOCTH,
TEOPEMY O TpEX IEPIEHIUKYIIIpax MPH PEIICHUH 3a1a4.

Boinosinenue padorel cnocodcTByer (popmupoBanuio: [IP61 OVIIL.03, TTP69 OVII.O03,
ITP612_OVII.03.

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

3aganme:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YECTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3anayaNel

Han pom0 ABCD. U3 Touku nepeceueHus ero auaroHaieil nposeneH orpe3ok OF, Tak, uro
AF =CF, BF=DF. [lokaxure, uyto OF mnepneHAuKyasipeH IUIOCKOCTH pomOa, OTpPEe30K
ACneprienaukynsiper miockoctuBDF.

3anaua Ne2

Jlan paBHOOeapeHHbI TpeyronbHuKk ABC. AC= BC= n cM, AB= m+5 cM. /3 BepuInHbl
yraa C npoBefieH K miaockocty nepneraukymsip CD, paBHblil p cM. Haligute paccTosiHue OT TOUKU
D 5o croponst AB.

3anaga Ne3

Touku A u B nexxar B miiockoctu o, M — Takas Touka B IpOCTpPaHCTBE, IJIsI KOTOPOH AM = m
,BM = n¥ OpPTOrOHaJIbHAs TMpPOEKLHs Ha IUIOCKOCTh o oTpe3ka BM B Tpu pasa Oonbiue
OPTOrOHAJILHOW MPOEKLMHU Ha 3Ty MJIocKocTh oTpe3ka AM . Haiinurte paccrosHue ot Touku M 1o
IIJIOCKOCTH d .

3amaua Ne 4

Bricora mpsimoyronsHOTO Tpeyronbauka ABC, omyiieHHass Ha TUIIOTEHY3y, paBHa P cMm. U3
BepwnHbl C MpsIMOro yriia BOCCTaBlIeH K IJIockocTu TpeyroibHuka ABC nepnenaukyssip CM,
npuyeM CM = m+n cM. Haliaure paccrosiaue ot Touku M 1o runotenyssl AB.

Ilopsinok BbINOJHEHHs padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4ue JaHO, CACIaliTe PUCYHOK.

3. IIpoaHanu3upyiTe ycioBHE 3a7aduu, paccykjas OT TOro, YTO HY)KHO HailTh. BeriomuuTe,
KaKue TeopeMbl U (popMysibl TOHAT00ATCS IPU PEIICHUH 3aJauu.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipu pemennn 3a1a4 Ha 3Ty TEMY UCIOJIb3YETCs ONpeeseHUue NepeHNKYISIPHBIX TPIMON 1
IUIOCKOCTH, TPU3HAK NEPIEHIUKYIIPHOCTH TMPSAMOM M  IUIOCKOCTH, TEOPEMBI O TpExX
MEPIEeHIUKYIIApaX, a TAKXKe Ballld 3HAHUS U3 TUIAHUMETPUH

3anmayva 1

N3 Toukn nepeceuenus auaroHainel napaienorpamma ABCD mposenen otpe3ok OM Tak,
9yT0 MA=MCMB=MD. [lokaxure, uto o0Tpe3ok OM nNepneHIuKyIsIpeH IUIOCKOCTU
napajuiejaorpamma.

M Hano:
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ABCD - mapanmenorpaMm
ACNBD =0

MA =MC MB =MD
Jlokazarb: OM-(ABCD)

JlokazaTenbCcTBO

1) Paccmotpum tpeyronsauku AOM u COM. OM - obmast ctopona, MA = MC O YCIIOBHIO,
A0 =0C 10 CBOMCTBY JuaroHajgeil napamienorpaMma. 3HA4WUT, TPEYTOJIbHUKU PaBHBI MO TPEM
CTOpPOHaM, T.€. 4A0OM = ACOM. CiienoBarenbHo, LAOM = ~COM.

T. K. 9TH YIJIBI CMEKHBIE H PaBHBIE, TO OHH paBHbI 1o 90°, T.e. OM L AC.

2) Paccmotpum tpeyronsaukn BOM u DOM. OM - o6miast ctopoHa, MB = MD 1O YCIIOBUIO,
BO= 0D 1o CBOWCTBY JuaroHajei mnapajenorpamMmma. 3HAa4MT, TPEYTOJIbHUKU PaBHBI IO TPEM
CTOpPOHaM, T.€. ABOM = ADOM. CnenoBaTenbHo, ~BOM = £DOM.

T. K. 9TH YTl CMEXHBIE U PaBHbBIE, TO OHU PABHBI 11O 90°, r.e. OM L1BD.
) OM 1 AC.

- .
OM L BD} OM 1 (ABCD ) mo npH3HaKy NepneHAHKYIAPHOCTH IPAMOH H IUIOCKOCTH,

3amaua 2

Croponsl TpeyrosnbHuka 10 cm, 17 cm um 21 cm. W3 BepummHbl 0OJbIIEr0 yria 3TOrO
TPEyroJibHUKa MPOBE/IEH NEePHEHIUKYISAP K €ro IJIOCKOCTH, paBHbIM 15 cM. Haiinute paccrosiHue
OT €ro KOHIIOB J10 0O0JIbIIEH CTOPOHBI.

JlaHo:
c D AABC,AB=10cM,BC = 17cm, AC = 21cM
e BD--(ABC),BD = 15cm
K e : Haiitu paccrosuue or B u Dao AC

Pemenue
1) JlomomHUTENbHOE MMOCTPOSHHE: MPOBEIEMBM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — HaKJIOHHAadA
BM — npoexnua HaknoHHo#; = DM 1 AC = DM — paccrosanue oT D go AC.

EM 1L AC.

2) Hns toro, utoObl HaiiTu BbIcOTY BM TpeyronpHuka ABC, BblUMCINM CHayajla €ro
r b
miomas, nenoms3ys gopmyiny lepona S, =\/p-(p—a) (o —b)-(p—c), p="
_10+17421
R

Sapc = \x‘zq-- (24—-10)-(24-17)-(24-21)=+/24-14-7-3 = 84cm®
3) 3anumem GopMyIty JUIs BEIUMCIEHUS IO S, = %ah

=24 cM

[TpumeHuM 3Ty GOpMYITy K HalIEeMY TPEYTONbHUKY: S, .5 = %AC “BM.

25.4.5'5

Bripazum u3 stoit popmynet BM: BM = =

BM=22_gcm
21

4) PaccmoTpuMm TpeyroiibHUK BDM- mpsiMOyronibHbIH, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:
DM? = BD? + BM*
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DM? = 157 + 8% = 289
DM =+/289 =17 M
OTBeT: paccTOSIHUS OT KOHIIOB MeprneHAnKysipa 10 ctopoHbl AC paBHbI 8 cM 1 17 cM.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padoOTa BBIMOJHEHA B MIOJTHOM 00BEME C COOIIOICHUEM
He0oOX0IMMOM TOCIIEI0BATENbHOCTH JIHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo'" CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBAaHUS K OIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISET MOJIYYUTh MPABHIBHBIC PE3YIbTATHl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISET ClIeNaTh MPAaBUIBHBIX BHIBO/IOB.

IIpakTuyeckoe 3ansaTue Ne 46
«Pemenue 3a1a4 Ha NapaJIeJIbHOCTD IJIOCKOCTeN»

Heab: HayuuTbcs HCMONIB30BATh MPU3HAK I[APAJUIETBHOCTH IUIOCKOCTEH M CBOMCTBA
napajuIeNbHBIX TUIOCKOCTEH MPH PEIICHUH 3a/1ad.

Boinosinenue padorsl cnocodcTByer opmmupoBanuio: [1P61 OVIILO3, TIP69 OVII.O3,
I1P612 OVII.03.

MarepunanbHoe o0ecnedenme: VIHIuBHUIyanbHbIE 3aJaHus, CIPABOYHBIE MaTepUabl,
KOHCIIEKTHI JICKIHH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

3anmaya Ne 1

Mexnay nByMs MNapajUIeIbHBIMU IUIOCKOCTSMH 3aKJIIOYEH OTpPE30K, UIMHOM m+n CM.
Halinure npoeKkumn 3Toro oTpe3ka Ha KaXkAyro IJIOCKOCTb, €CIIU PACCTOSTHUE MEXKAY IUIOCKOCTAMHU
PaBHO pCM.

3anaya Ne 2

[Inockoctn M n P mapamnensnsl. 13 Touek A m B miiockoctn M npoBenieHs! k muiockoctu P
HAKJIOHHBIE AC= m +ncM UBD = m +n—3 cM. [Ipoeknus HakiioHHOW AC Ha OJIHY U3 TIJIOCKOCTEN
paBHa m cM. Yemy paBHa Npoekius HakIoHHOW BD?

3amaga Ne3

Mexay AByMs mapasuienbHbIMU 11ockocTsMu P uQ mposeaenst otpesku AC 1 BD (Touku
A u B nexart B iockoctl P), AC=m+ n+paMm, BD = m+nam , pazHocts npoekuuit AC u BD Ha
OIHY W3 IUIOCKOCTEW paBHAa miaM . Halaure IIuHBI 3THX HNPOEKUHUHA W PACCTOSHUE MEXAY
IIJIOCKOCTSIMHU.

Ilopsinok BbINOJHEHHSI padOThHI:
1. BHMMaTeapHO MPOYUTANTE YCIOBUE 3a4aUH.
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2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAlTe PUCYHOK.

3. IIpoananu3upynTe yclIOBHE 3aJauyM, paccykaas OT TOro, 4YTO HY>KHO HallTu. BcrioMmuwre,
KaKue TeopeMbl B (POpMYJIIbl TOHATOO0ATCS MIPH PEIICHUH 3a]1a4H.

4. Pemnre 3a7a4y. 3anuIinTe OTBET.

[Ipu pemieHun 3agad Ha 3Ty TEMY UCIOJB3YETCS OINpPEACIICHUE MapalyIeIbHBIX IUIOCKOCTEH,
MpHU3HAK MapaieIbHOCTU IUIOCKOCTEH, TEOpEeMbl O MapallIeNIbHbIX IUIOCKOCTSIX, a TaKKe Ballu
3HaHUS U3 JITAHUMETPUHU

3amaua Ne 1
Mexny AByMs mapajuliesIbHBIMU IIJIOCKOCTSIMHU 3aKJIIOUYEH OTpe3oK, juyiumHoil 10 m. Haiinure
MPOEKIIMU 3TOTO OTPE3Ka Ha KAKJYIO MJIOCKOCTh, €CJIM PACCTOSIHUE MEXAY IJIOCKOCTSIMU PaBHO 8
M.
Hano:

o
/ Haiitu npoexnuu AC

L

RN

Pemenne

1) Tak Kak IJIOCKOCTH MapajiesibHbl, TO PACCTOSHUE MEX/Y HUMH - 3T0 nepneHaukyisp AC.
IToctpoum npoeknuto orpeska AB Ha mutockocTs . 910 oTpe3ok BC.

2) Paccmotpum TpeyronbHuK ABC- npsMOyTOJIbHBIMN.

ITo Teopeme ITudaropa AB? = AC? + BC?

AC? = AB? — BC?

AC? = 10? — 8% = 100 — 64 = 36

AC=6 cm.

Tax Kak MJI0CKOCTH MapaielbHbl, TO IPOEKLHUH OTPE3Ka Ha 3TH IJIOCKOCTH OyIyT paBHBI.

3amaua Ne 2

[Inockoctu M u P napamnensuel. 13 Touek A u B nnockoctu M npoBenieHs! K IIIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Ilpoeknus nakimonHot AC Ha OJHY W3 IJTOCKOCTEH paBHA
12 cm. YeMy paBHa npoekuus HakjIoHHON BD?

HaHo: M | P,AEM,BEM

izl AC=37cm,BD = 125cMm
A B AE 1 P BK 1P,.CE=12cmM
Haittu: KD

JAER
LA TAY
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Pewenne

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme ITudaropa Ac? = AE2 4+ CE2

AE? = AC?— CE?AE? = 372 — 12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyrosnbHuK BKD- npsiMoyrosibHbIil.
ITo Teopeme ITucdaropa Bn? = kD? 4+ BK2

KD? = BD? — BK2AE=BK, Kak paccrosiHus MeX1y napauieIbHbIMU IJIOCKOCTSIMHU.
KD? = 125? — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Otset: poekuusi BD paBua 120 cwm.

3anaua Ne3

Mexny AByMs mapayuieibHbIMU TUI0cKocTsiMU P 1Q mpoBenensl orpeskn AC u BD (Touku
A u B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoeknuit AC u BD Ha ogny u3
iockocTell paBHa 14 cm . Haliaure JuMHBI 3TUX MPOEKIUI U pacCTOSHUE MEXKIY MIIOCKOCTSIMHU.

w N7

Jano: Q| P,AEP,BEP
AC=13cm,BD = 15¢cM
AE1Q,BK LQ,CE+DK=14cm

i = [VQK Haititu: CE, AE, DK

C

Pemenue

1) Paccmorpum TpeyronbHUK ACE- IpsMOYToJIbHBIMH.

[To Teopeme [Mudaropa AC? = AE? + CE?

AE? = AC?—CE?

[TycTh 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 paccTossHUsS MEXIy NapauieTbHbIMU MJIOCKOCTIMHU
3Ha4uT,

169 — x? = 29 + 28x — x?

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 =144 = 12 cM

OTBeT: pacCTOSTHUE MEXIY MNIOCKOCTAMHU 12 ¢M, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.

d)opMa NMpeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.
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Kpurtepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMucHy, BEIYUCICHUS, PUCYHKU U TPapUKU.

Ounenka ''xopomo'" cTaBUTCS, €CIM BBIIOJHEHBl TpeOOBaHMSI K OLIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPAaBUIbHBIE PE3YyIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI ObUTN JTOMYIIEHBI OIITUOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 4.2. IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnueckoe 3ansaTue Ne 47
«PemieHue 3a1a4 Ha ABYIrPaHHbIe YIVIbD»

Henab: Hayuntbcs pemaTh 3agaud Ha NPUMEHEHHE MOHATHHM Yrila MeXAy NpsSMOu u
IJIOCKOCTBIO, JIBYTPAHHOTO YTJIA, YTJIa MEXKY TUIOCKOCTSIMH.

Boinosinenue padornsl cnocodcTByeT dopmupoBanmio: [1P61 OVIL03, TTP69 OVII.O3,
ITP612_OVII.O03.

MarepuanbHoe oOecneyenue: HIuUBHUIyanbHBIE 3a/aHUs, CIPABOYHBIC MaTepUabl,
KOHCIIEKThI JICKIIUH.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (pamMUIINU

p- MecsIL pOKICHUS

1) 3 Toukn A BHE MJIOCKOCTH NMPOBEACHBI K IUIOCKOCTH MEPIEHAMKYIAp AB= n CM H
HakioHHbIe AC 1 AM, o0pa3yroliye ¢ MmI0CKOCTbIO YIIIbI 30°. Haiizure YroJI MeXAYy HaKJIOHHBIMU
npsimoid. Haitnure CM.

2) KareTsl IpsIMOYTOJILHOTO TPEYrOJIbHUKA PAaBHBI nCM U n +m cM. OnpeaenuTe pacCTosHuE
OT BEPIIMHBI MPSMOTo Yrja A0 IUIOCKOCTH, KOTOpas MPOXOAMT Yepe3 TMIOTEHY3y U COCTaBISET
yroma 30° ¢ mIocKOCTHIO TPEYrOJIbHUKA.

3) Touku A u B nexat Ha peOpe npsimoro aByrpaHHoro yria. AA; u BB1- nepnenaukymsipbl
K peOpy, MpOBEEHHBIE B Pa3HBbIX TpaHAX, MpUYeM AB= m CM, AA,=n+m CM, BB, =n—1 cM.
Haiioure A1B;.

IHopsiAoK BbINOJIHEHUS PA0OTHI

1. BHMMaTEnpHO MPOYUTANTE YCIOBUE 3ada4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAAHO, CACIANTe PUCYHOK.

3. IIpoananu3upynTe yclIOBHE 3aJadyH, paccykaas OT TOro, 4YTO HY>KHO HaWTH. BcmomHuTe,
KaKue TeopeMbl 1 (PopMyJIIbl TOHATOO0ATCS MIPH PEIICHUH 3a]1auH.

4. Pemnre 3a1a4y. 3anuIInTe OTBET.

[Ipu pemenun 3amay Ha ATy TEMY HCIOJIB3YIOTCS OMNPEAEICHUS yria MEXIy OpsIMOM M
MIJIOCKOCTBIO, ABYTPAHHOTO yIJa, JUHEWHOTO yria JBYTPAaHHOTO YIJIa, a TAKXKe BaIllW 3HAHUSA U3
MJIAHUMETPUH.

3amaya 1
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Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Yepe3 MeHbIIYIO
CTOPOHY MPOXOJHUT IJIOCKOCTh, COCTABJISIONIAS C IUIOCKOCTBIO TPEYTOJbHUKA YIOJl 45°. Haiigure
paccTosiHue MEeXAy IJIOCKOCTBIO U BEpLIMHON B.

B

i JlaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A= D AC € a, ¢ = 45°
C

Haiitu: Paccrosuue ot B o a

Pewenne

1) JlomonHUTENbHOE TIOCTPOCHUE: IPOBEAEM BD L a@ = BD — paccTosiHKe oT B 10 I10CKOCTH @.

EM L AC = DM 1 AC no TeopeMe 0 Tpex epHeHJHKYIAPAX.

3HauuT, #BMD — nuHeiHbIA yroa gByTpaHHoro yriaa, £BMD = 45°,

2) B tpeyronsuuke ABC Haiinem BeicoTy BM.

CHayvaJia BEIYMCIIAM ILIOMAAb TPEYrolbHuKa 1o Gopmysie ['epona:

Sa =\."'rp' (p—a)-(p-b)-(p—c)
94645
T2

Sssc =3AC - BM=> BM = 245

=10cmM

BM = 4+/2cm

2102, =
==
3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.

BD .
— = sin£BMD
BM

BD = BMsinsBMD

BD = 442 - 5in45° = 44/2 - "?2 =4cM.

OtBert: paccrostHue ot B 10 miockoctu 4 cM.
3amaua 2

Konusr orpeska MK nexxar Ha rpaHsx npsMoro asyrpaHHoro yrina. MMi m KKi-
MEePIEeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitaute KKj.

=)

JaHo: < aaff =90°
MK =13 cm, MM, =12 cM, M, K, =3 cM
MM, 1l a KK la
Haiitu: K&,

Pewenne

1) IloctpouM nHMHEWHBIN yroia JIByrpaHHoro yria. J{is aToro uepe3 Touky M;i mposenem
otpe3ok M1E, napamiensHelii n paBabiil KKj.

KK, 1 a, cinenoBarenpHo, M E 1 a.

< MM, E — nuHefiHbIi YTo/ JBYTPAHHOTO YTJa,3HauuT < MM, E = 90°.

2) Paccmotpum AMEK
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ME- HaknonHast k miockoctd f, EM; — ee mpoekuus Ha 3Ty IUIOCKOCTb, EM; L EK( T.K.
EM;K:K — npsamoyronpHuk no nocrpoenuto). CnepoarenbHo, ME 1L EK( o Teopeme 0 Tpex
MEePIEeHIUKYIIApax) U AMEK — npaMoyroibHBbIiL.

[To Teopeme ITudaropa MK = ME? + EK2

ME? = MK? — EK* EK=M;K;1=3 cm

ME? = 13% — 32 = 169 — 9 = 160

ME = /160 = 4+/10 cm

3) PaccmoTpuM AMM, K — npsaMoyronbHbit, T. k. << MM, E = 90°.

ITo teopeme IMucaropa ME2 = MM, 2 4+ M, E2

M, E%Z = ME2 — MM, *

M,E? =160 — 144 = 16

M:E=4 cm.

3naunut, KKi1=4 cm.

OtBet: KK1=4 cm.

(I)opMa NMpeacTaBJaCHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHKC.

Kpurtepun ounenku:

Ouenka "oTJauM4HO" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B IMOJTHOM 00BbEME ¢ COOIOICHUEM
HE0OXOTMMOM TIOCIIEI0BATEIFHOCTH JICHCTBUI; B OTBETE MPABMIIHHO U aKKYPATHO BBITIOJHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

Ounenka 'xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BHIMIOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPAaBUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MO3BOJIAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTnyeckoe 3ansaTue Ne 48
«PerieHue 3a1a4 Ha PU3MY»

Hean: Hayuntbes pemars 3a1a4u ¢ IpU3MOM

BoinosiHenue pa6orsl cnocodcTByer popmuposanuio: [I1P610 OVIIL.03, [1P611 OVII.O3,
I1P612 _OVII.03, [TP613_OVII.03, ITP614 OVII.03.

MarepuanbHoe o0ecneyenue: VHIuBHIOyanbHbIE 3a/aHus, CIPaBOYHBIE MaTepUabl,
KOHCIEKTBI JIEKIUH.

3ananmne:

1.0OcHoBaHue NPSAMOM MPU3MBI - TPEYTOJIBHUK, CTOPOHBI KOTOPOTo paBHBI 4 M, 60KOBOE pedpo
pu3Mbl paBHO 8 M. Halinute miiomaap MoiHOW NOBEPXHOCTH NTPU3MBI.

2.0cHOBaHHE TIPSIMOW TIPH3MBI — TAPAJIIETIOTPaMM CO CTOPOHAMH 4 ¢cM B 6 CM H YITIOM MEXITY
arvn 60°. Beicota npu3Mbl 12 cMm. Haiiti nosHyro HoBepXHOCTb U 00beM.

MHOFOFpaHHHKOM Ha3bIBACTCA TCJIO, OTPAHUYCHHOC IINIOCKUMHU MHOT'OYT'OJIbHUKAMHU. O6H_II/IC
CTOPOHBI CMCKHBIX MHOI'OYI'OJIbHUKOB Ha3bIBAIOT peﬁpaMH MHOI'OrpaHHHUKa. MHOFOYFOJ'II)HI/IKI/I,
KOTOPBIE OTPAaHUYHMBAIOT MHOI'OI'PaHHUK, HA3BIBAIOTCA €TI0 TPaHAMM. FpaHI/I MHOI'OrpaHHUKa,
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CXOAsIIUecs B OJHOW TOYKE, 0Opa3ylOT MHOTOTPAHHBIN YroJi; BEPIIMHBI TAaKUX MHOTOTPAaHHBIX
YIJIOB HA3bIBAIOTCS BEPUIMHAMM MHOTOTpaHHUKA. [IpsMble, cCOoemMHSIONINE JBE KaKUe-HUOYIb
BEPUINHBI, HE JIS)KAIIIUE HAa OJHOU IPaHM, HA3bIBAIOTCA AMATOHAJIAMM MHOTOIPAHHHKA.

IIpu3ma — MHOTOTPAaHHHK, JIB€ TPaHH KOTOPOTO SIBJISFOTCS PAaBHBIMH MHOTOYT'OJbHHKAMHU,
JIeXKAIMMU B apaAJJICNIbHBIX IJIOCKOCTSIX, @ OCTAJIbHBIE TPaHH — MapajuieJIorpaMMaMy, UMEIOLIUMU
00IIIMe CTOPOHBI C STUMU MHOTOYTOJIbHUKAMH.

[Ipsimass mpu3ma Ha3bIBaeTCsi NPABMJIBHOM, €CIM €€ OCHOBaHHWA — MPaBUIbHbBIC
MHOT'OYTOJIbHUKH.

I1omaabI0 MOJIHOM MOBEPXHOCTH MMPU3MBI Ha3bIBACTCSI CyMMa IUIONIA/ICH BCEX ee rpaHe, a
IUI0IIA/IbI0 0OKOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIIOMIA e ee OOKOBBIX TpaHeH.

S,,,=2S,.,+S;,.

Hnomanb 0OKOBOIl NMOBEPXHOCTH IPSMON IPU3Mbl paBHA IPOU3BEACHUIO NEPUMETpa
OCHOBAHHS Ha BBICOTY IIPU3MBI.

Sﬁok = P ’ h
OG'LEM HpﬂMOﬁ IMPU3MBbI PaBCH IMIPOU3BCACHUIO IIOMIAA OCHOBAaHUA HA BBICOTY.
V = SUCH ’ h

IMopsitok BBINOJTHEHHS PA0OTHI:

1)  BbIMOIHHUTE YEPTEK

2) 3amucarh KpaTKO YCIIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

3amaua 1: OcHoBaHKE NPSMOI TPU3MBI - pOMO ¢ BbICOTOM 2 M. [T0111a,15 G0KOBOM TTOBEPXHOCTH
IIpU3Mbl paBHa 96 M7, @ TUTOIIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 av’. Haiizure BBICOTY ITPU3MBI.

Pemenue

OO6o03HaYMM CTOPOHY OCHOBAaHHSI @, a OOkoBoe pedpo bPasHMIly MEXTy IUIOMAIbIO TTOTHON
MOBEPXHOCTH MPU3MBI U IUIOMIAIHE0 OOKOBOM TTOBEPXHOCTH MPU3MBI — 3TO YABOSHHAS

TUTOIA/Th OCHOBAHMUSI ITPU3MBIL.

S, -2a:>2a-128 96 = 32::-a-16_

S dah=96 = h..?i_l 5 (zw)
Omer: 1,5+ &
3agaya 2: OcHoBaHHME NPSAMOI NMPU3MBI - MIPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATEThl KOTOPOIO
paBHBl 5 M 1 12 M, 6okoBoe peOpo npusMsl paBHo 10 M. HaiiauTe miomans moiHOH NOBEPXHOCTH
IIPU3MBL.
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Pemrenue

AC =5 127 =13

Shom = 28 me + S_ru,a,s + Ssﬂ,c,r:' + S.f.-flqa

S =2%*0,5%5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJM4YHO'" CTaBUTCS, €Clii paboTa BBIMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3allMCH U BEIYMCIICHUA.

Ounenka 'Xopomo' CcTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIeTBOPUTEJbHO'" CTAaBUTCS, €Ciid paboTa BBHINIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh PABUIBHBIE PE3YJIbTAThl U BHIBOIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTnyeckoe 3ansTue Ne 49
«Perenue 3a1a4 Ha MUPAMUIY»

Hean: Hayuntbes pemars 3a1a4u ¢ MTUPAMUI0N

BoinosiHenue pa6orsl cnocodcTByer popmuposanuto: [I1P610 OVIIL.03, [1P611 OVII.O3,
I1P612_OVII.03, [TP613_OVII.03, I1P614 OVII.03.

MarepuanbHoe o0ecnedenme: VIHIuBHUIyanbHbIE 3aJaHUs, CIPaBOYHbIE MaTEpUAIbI,
KOHCIEKTBI JIEKIUH.

3ananmne:

1. Haiinure 00beM NpaBUIBLHOW YETHIPEXYTONBHON NHUpaMHabI, BbICOTa KOTOpo 4 cM, a
JaroHajlb OCHOBAaHUS 8 CM.

2. Haiitu momHyl0 TOBEPXHOCTh TPSMOW IHUPAaMUABI, B OCHOBAHWUH, KOTOPOH JICKUT
pPaBHOOEIPEHHBIN TPEYTrOJBHUK C OCHOBAaHHEM 5 CM M OOKOBBIMH CTOpoHaMu 6 cM. bokoBbie pedpa
nupamMuel 12 cm.

ITupamuaa — 570 MHOTOTPaHHUK, COCTABIEHHBIN U3 N—YT'OJbHHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHHWe TNHPaMM[bl, TPEYTOJILHUKA - OOKOBbIe IPaHU C OOuIeit
BEPUIMHOM, HA3pIBA€MOM BepPIIMHOM NUpaMuibl. [leprneHaukysnsp, ONyIIEeHHBIM W3 BEPIINHBI
IApaMU/Ibl HA €€ OCHOBAHUE, HA3bIBACTCSA BBICOTOM MUPAMM/BI.

[Tomaapb MOTHOM MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox T Soc

1
V=-S5 -H
OO0beM mupamMuIbL:
Ilpasunvnasa nupamuoa
[Mupamua Ha3pIBaeTCS MPABWIBHOM, €CIIM €€ OCHOBaHUE — IMPABUJIbHBIM MHOTOYTOJIbHUK, a
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OTPE30K, COSTUHSIONINI BEPIINHY TUPAMU/IBI C IIEHTPOM OCHOBAHUS, SIBJISETCS €€ BHICOTOM.
Bce GokoBbie pebpa mpaBuiIbHON MUpPaMHUAbI PaBHBI, & OOKOBBIE IPaHU SIBISIOTCS PABHBIMU

paBHOOEPEHHBIMU TPEYTOJbHUKAMHU.
BricoTa 60K0BOI I'paHM MPaBUIbHON MUPaMUAbI, IPOBEIECHHAs U3 €€ BEPILUHBI, Ha3bIBACTCS

anogemoi.
Iliomaas O0OKOBOM NOBEPXHOCTH TNPABWIbHOW NHMPaMUIbI paBHA IIOJOBUHE

MIPOU3BEACHNUS TIEpUMETPa OCHOBAHMS Ha arogemy.

1
Sﬁuk =5 P()(IH ' g
2
Ii1omaap NOJIHOM MOBEPXHOCTH NPABUJIbLHOM MUPAMHU/IbI:
1
SHOJH = SOCH +E P : I

IMopsiiok BbINOJTHEHHS PA0OTHI:
1)BBINOJIHUTE YepTEX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) OopMuTh pericHue.

3anaua 1: CtopoHa OCHOBaHUS MPABIJILHOM YeTHIPEXYroJIbHOM MUpaMubl paBHa 4 cM, a arnodema
o0pa3yeT C MII0CKOCTHIO OCHOBAHUS yToJl B 60°. Haifyrre 1uiotmap mosHoi TIOBEPXHOCTH MUPAMU/TBI
Pemenue:

er=Ypc-»
2
© LESH =90°-60°=30°= SE =2EH = 4
l 2 2
S :4‘4—EAB+AB' =2-4-4+4* =48 (cm?)

OTeeT: 48 oM,
3agauya 2: OcHoBaHHME MUpaMUIbI —poMO, THaroHamM kotoporo pasHel 30 cM u 40 cM. Bbicotsl
OOKOBBIX I'PaHEH, MPOBEECHHBIE N3 BEPILIMHBI TMPAMU/IbL, 00pa3yIOT C BBICOTON MUPAMU/IBI YIIbL, PaBHbIE 30°.

Haiimure 00beM mupaMupL.
Pemenue:
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AC= 40 = AH=HC =20
BD=30= BH=HD =15

AB=20° 1157 = 25
HE:%Bc':[z,s

SE = 2HE = 25
SH =VSE2 —HEZ =

. .
25? —%f--:zs...‘/i

2

J3 N
'T =5000- -é_ = 2SOOJ§ (CMS)

Otset: 250043 o,

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kpurtepun ounenku:

Ouenka "oTaum4HoO" CTaBUTCS, €clii paboTa BBIMOJIHEHA B IMOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka 'xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTEJbHO'" CTAaBUTCs, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIbHBIE PE3YIbTAThl U BBHIBOJIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IpakTuyeckoe 3ansaTue Ne 50, 51
«Pemenne 3a1a4 Ha BbIYHCJIeHHE 00EMOB M TOBEPXHOCTEl MHOTOTPAHHHUKOBY

Heas: Hayuutbcs pemare 3a7auyd  Ha  BBIYKMCICHHE OOBEMOB M MOBEPXHOCTEH
MHOTOTPaHHHUKOB.

BoinosHenue padorsl cnocodcTByer opmupoBanmio: [IP610 OVIL.03, ITP611 _OVII.O3,
I1P612_OVII.03, ITP613_OVII.03, I[TP614 OVII.03.

MatepuanbHoe oOecnedeHue: IIHauBUAyalnbHBIE 3aJaHUs, CIPABOYHbIE MaTepHAaIbI,
KOHCIIEKTHI JICKIIHM.

3ananue:

1. Onpenenure Bua U Haiinute mepumerp cedenus kyoa ABCJIIA;1B1Ci/li miockocTtsio,
npoxopsmien uepes peopo A1lly u cepenuny pedbpa BB1, ecniu qimmHa peGpa kyda paBHa § cm.

2. Onpenenute BUX W Haiinute nepumerp ceueHuss kyba ABCJIA1Bi1Ci/l1 mimockocTsio,
npoxosmien uepe3 Touku A, /Il u cepenuny pedbpa CCy, ecnu nimuHa pedpa Kydba paBHa 4 cMm.

3. Haiinute muiomab MoBepXHOCTH paboueil netanu, n300pakeHHOM Ha pUCYHKe (Bce
IBYTpaHHBIE YTIIBI IPSMEIE).

101



b

Fad

LN B

4. Haiinute 06beM paboueil netanu, n300pakeHHOW Ha PUCYHKE (BCE IBYTPAHHBIE YTIIbI
MPSIMBIE).

|53

) E— I

,-"'/ ol
-

5. Tpebyercs ycTaHOBUTH pe3epByap Ui BOJBI eMKOCThIO 15 M3 Ha mutomazake pasmepom 4,5
M x 3,75 M, ciryKamien s Hero qHoM. Haiinure BRICOTY pe3epByapa.

IMopsitok BBINOJTHEHHS PA0OTHI:
1) BbINOJIHHUTE YEPTEK
2) 3ammcarh KpaTKO YCIIOBHE 3a/a4u
3) Odopmuth pelicHue 3a1a9u
3anaua 1: [lan xy06 ABC/[A1B1C/[1. Jokaxute, uTo ceueHue kyoa miockocteio A1C1K, T11e
touka K - cepenuna /[C - Tpaneuus.
B, C,

A D
Pemenune: MK||A1C1, motomy uro (A1/]1C1) napamnensna (A/]C), a MK u A1Cy - nuxuu
nepecedyeHus: dTux riockoctedt. MK||41Cy, AlMJfr C1K, MK#A.Cy, 3pauutr MA,C:K -
Tpanemus.
3agaua 2:

Han «ky6 ABCJ/[A1B1Cy/[1. Jokaxure, YTOo cedyeHWe KyOa Tuiockocthio A1B1K -
napajuJiesorpamm.
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Pemenne: (AA1B1)||(411C), o A1B1||IC n A1B1=/[C. (AA1/11)||(BB1C1), 10 A1/{||B1C, 3Hauut
A1B1C/] - mapamienorpamm.

3agaua 3:

Haiigure momaab moBepxHOCTH pabodell AeTanu, n300paKeHHOM Ha PUCYHKE (BCe
JBYTPAHHbIE YTIIbI IPSMBIE).

Pemenne: [1no1maas NoBepXHOCTH 3a/1aHHOM JIeTaJIM -3TO IUIOIIA b MHOI'OIPAaHHUKA, paBHA
Pa3HOCTH IJIOLIAIU MIOBEPXHOCTH MPSIMOYTOJIBHOTO Napajuienenunesna c peopamu 2, 4, 5 u 1Byx
Iiouaiel KBaJpaToB co CTOPOHOM 1:

2#4%x5 +2%2x54+2+2+x4-2=+x1=1=74

OTtBeT: 74.

3anaua 4:
Haiigure 06beM paGoueit netanu, n300pakeHHOW HA pUCYHKE (BCE BYTPaHHbBIE YTIIbI
psiMbIE).

Y
~

(S

.-/‘-

s’ )
Vi e

Pemenne: O6beM aHHOM eTaiy paBeH 00beMy MHOTOIPaHHUKA U PaBeH Pa3HOCTH 00bEMOB
napajuienenunenon ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3+4+4—-1+1+1=47

Ortsert: 47

3agava S:

Tpebyercst ycTaHOBUTB pe3epByap ISl BOABI eMKOCThI0 10 M3 Ha Tuiomaake pazmepom 2,5 M
x 1,75 m, coyxameit nig Hero qfHoM. Haiiure BbICOTY pe3epByapa.
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Pemenne: Itomans quaS = 2,5 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10
1% 10

h=-—=—""—=229Mm.
S 4375

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

OueHka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
He0oOXO0IMMOM MOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo' CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBO/IBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJble TeJa

IIpakTuyeckoe 3ansaTue Ne 52
«Pelienue 3a1a4 Ha UMJIMHAP, KOHYC Iap u cepy»

He.]'lb: CDOpMI/IpOBaTI) HaBBbIKHM PCHICHHUA 3aa4 Ha BBIYHUCICHHA PA3JIMYHBIX 3JICMCHTOB TCJI
BpAIIECHUs, UX TIOBEPXHOCTEH U 00BEMOB.

BoinosiHenue pa6orsl cnocodcTByer popmuposanuto: [I1P610 OVIL.03, [1P611 OVII.O3,
I1P612_OVII.03, [TP613_OVII.03, ITP614 OVII.03.

MarepuanbHoe o0ecneyenme: VIHIuMBHUIyanbHbIE 3aJaHUs, CIPaBOYHbIE MaTEpHUAIIbL,
KOHCIIEKTHI JICKIHH.

3aganue:

1.06bem tmnmunapa 120 cM?, ero Beicora 3,6 cM. Haiitu pannyc HHWIHHAPA.

2. Bricota xonyca 12cM, panuyc ocHoBanust 10cM. Konyc nepecedeH MiI0CKOCThIO TaK, YTO B
CEUEHUH NOTy4YuiIcs TpeyroiabHuK. Halinure pacctosiHue OT 3TOr0 CeYeHus 10 OCH.

3.PaccTosiHMe OT LieHTpa IIapa A0 CeKylled IJIOCKOCTH PaBHO 8 M, a paauyc CeueHus
IJIOCKOCTHIO paBeH 6 M. Halinute paguyc mapa.

uauHap — Teno, MoiaydyeHHOE MPU BpALICHUU MPSAMOYTOJIBHUKA BOKPYT OCH, COJEpIKalleu
€ro CTOPOHY.

Kpyru Ha3pIBalOTCS OCHOBAHUSIMU IUJIMHAPA, 2 OTPE3KH, COCTUHSIONINE COOTBETCTBYIONTUE
TOYKH OKPYKHOCTEH STUX KPYroB — 0OPa3yHIIUMHU HMIUHAPA. Y [UIWHAPA OCHOBAHUS PABHBI U
napajuIeNIbHBI 1 00pa3yIoIIHe TaK)Ke PABHBI M MApAIICIIEHBI MEXKITY COOOM.

Ocbl0 UWIMHApPA Ha3bIBaeTCd MpsiMasi, TMPOXOJAIIas Yepe3 I[EeHTPhl OCHOBAHMWIA,
napajuieJbHas 00pa3yroIIMm.

BokoBasi mOBePXHOCTHh WUJIMHAPA — 3TO TTOBEPXHOCTH, MOJYUYCHHAsI OT BPAILEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, MTApAJICIIbHON OCH IMIIMH/IPA.

BbicoToii nunMHApa Ha3bIBA€TCS PACCTOSHUE MEXAY OCHOBaHUAMH HUIuHApa. Pagmycom
IIWJIAH]IPA Ha3bIBACTCS PAUYC €r0 OCHOBAHUS.

Huanuap Ha3pBaeTCs MPSMBIM, €CIH €ro 00pa3yroliue MepHeHIUKYISIPHBI MI0CKOCTIM
OCHOBaHMM.
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S, =27Rh;

6ok

[Tnomaabs GOKOBOYM MOBEPXHOCTH:
[Inomaaes MoaIHOM MOBEPXHOCTH:
Soin =S5, +2S,,, =2Rh+27R;

nonn 6ok

S =2aR(h+R)

nOJH

O6beM mumuHapa: vV = R*h.

Ceuenue yurunopa — purypa noiaydeHHas: B IEpeCEUCHUN IIHITMH/IPA IIIOCKOCTHIO.

CeueHue, npoxoadiiee Yepe3 och LUINHAPA, HA3bIBACTCA 0CeBbIM cederuem U MPEICTaBiseT
co00# MPAMOYTOJIEHUK.

Ecnu cekymmas miockocTs NepHeHIMKYIsIpHA K OCH LIUJIMHJPA, TO CEYEHUE SBIISIETCS] KPYTOM.

Konyc

PaccmoTtpuMm okpyxkHOCTh ¢ LeHTpoM B Touke O u npsamyro OP, nepneHAuKyIsipHYIO K
IJIOCKOCTH 3TOM OKPYXHOCTH. Kaxayr0 TOYKYy OKPYKHOCTHM COECIMHHUM C TOYKOM P oTpeskom.
IToBepxHOCTb, 00pa30BaHHAs 3THUMU OTPE3KAaMH, HA3bIBAECTCS KOHHMYECKOW, a CaMU OTPE3KU —
0o0pa3yommuMu KOHyca.

Teno, orpaHMueHHOE KOHUYECKOH MMOBEPXHOCTHIO U KPYIOM, Ha3bIBAa€TCsl KOHYCOM (puc. 2.2).

Konnueckasi moBepxHOCTh — OOKOBasi MOBEPXHOCTBKOHYCA, KPYT — OCHOBaHHe KOHYCa,
Touka P — BepmmHakoHyca, oOpa3yrole KOHUYECKO! MOBEPXHOCTH — o0pa3ylomue KoHyca. Bee
oOpasyromme KoHyca paBHBI Ipyr napyry. IIpsmas OP, mpoxopnsmias yepe3 LEHTP OCHOBaHHSA U
BEpLIMHY KOHYyCa, Ha3blBaeTcsid OCbK KoHyca. OChb KOHyca MEpPHEeHIUKYJISIpHA K IJIOCKOCTH
ocHoBaHus. Otpe3ok OP Ha3bIBaeTCs BBICOTOM KOHYCA.

Ecnu cexyiasi INIOCKOCTh MPOXOAUT Yepe3 OCh KOHYCa, TO NOJYYEHHOE CEYEHHUE Ha3bIBaeTCs
0CeBBIM CeYeHHeM.

IIpoBenéM cekyllyr IJIOCKOCTh NEPHEHIUKYIIPHO K OCH KOHyca. OITa IJIOCKOCTb
nepecekaeTcss C KOHYCOM IO Kpyry M pa3OuBaer KOHyC Ha nBe dacth. OnmHa W3 dYacrei
npeJacTaBisieT co0oi KOHYC, a Ipyrasi Ha3bIBaeTcs yce4éHHbIM KoHycoM. (M300pa3ure yceu€HHBIN
KOHYC camocTosaTeNbHO. [locTpoiiTe oOpa3ytomryto, BEICOTY.)

Codepoii  Ha3piBaeTCs MOBEPXHOCTh, COCTOAIIAs M3 BCEX TOYEK MPOCTPAHCTBA,
pAacIioNIOKEHHBIX Ha JaHHOM PAcCTOSIHMM OT JaHHOHM ToukH. J/laHHas TOYKa Ha3bIBACTCS LEHTPOM
cdepbl, a JaHHOE paccTosiHUE — paauycoM cdepbl. OTpe30K, COSTUHSIOMUN 1Be TOUKH chepbl U
MPOXOSALINIA Yepe3 LEHTp, Ha3bIBaeTcsa AuamMeTpoM. Teno, orpaHndeHHoe cepoil, Ha3pIBaeTCs
LIApOM.

[lap MOXHO TONYYUTH NPH BpaIIEHUH MOJyKpyra BOKPYr auamerpa. [ 'paHuneil mapa
CITy’KHUT cepa.

[TnockocTs, mMetommast co chepoil TONBKO OJHY OOIIYIO TOUYKY, Ha3bIBAaeTCS KacaTeabHOI
IJIOCKOCTBI0O K cepe. Pagnyc cdepbl, mpoBeaEHHBIH B TOYKY KacaHHMs chepbl U IUIOCKOCTH,
MEPIIEHINKYISPEH K KacaTebHON TNTIOCKOCTH.

CeueHnue mapa, NpoxoJisiiee Yepe3 LUEeHTp, Ha3bIBaeTCs 00JIBIIMM KPYroM, He IPOXOIsIIee —
MajabiM Kpyrom lleHTp Oosbmioro kpyra cCoBIafaeT ¢ HEHTPOM Iapa, a IEHTP Majoro Kpyra
SBIISICTCS OCHOBaHMEM MEPIEHIUKYIAPA, OMYIIEHHOTO U3 LIEHTpa I1apa Ha IJI0CKOCTh ATOTO Kpyra.

CedeHusi, paBHOOTCTOSIIITUE OT LIEHTPA, PABHBI.

Pajiuyc OKpYXKHOCTH, TOJYYeHHON Hpu mnepeceueHuu cdepbl pamuyca R mimockocTsio,
D2 2
yIaJeHHOU OT LeHTpa chepsl Ha d , PaBEH R™—d"
ITopsinok BbINOJHEHHS PadOThI:

1)BbInonHUTE YepTex
2)3anucarb KpaTKO yCIOBHE 3a/1a4H

3amaual.OceBoeceyeHue UMIMHApA — KBajJpaT, momans koroporo Q. Haitaure miomans
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OCHOBAaHHUA I_[I/IJII/IHIIpa.
Pemrenue:

Cropona kBagpara pasHa,/Q. OnHa paBHa [quaMeTpy OcHOBaHHs. [l03TOMY IUIONIA/H

2
OCHOBAHH: paBHA (
— mQ

OTBeT: Soch.n. = "

3amaua 2. Beicota munuaapa 6cMm, paauyc ocHoBanus ScMm. Haiinure mimomans cedeHws,
MIPOBEACHHOTO MapauIeIbHO OCH IIMJIMHJIPA HA PACCTOSIHUM 4CM OT HEe.

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoGeapenHsbIii (OK =OM =R =5 cm),
tpeyroabHuK OEK — mpsiMoyrosibHbIi.

U3 tpeyronsauka OEK, no reopeme [ugaropa:

Bk = VOK? —~OE? =/25-16 =9 =3

KM =2EK =2x3 =6,

Scen= 6X6 = 36 oM,

OtBeT: Sceq= 36 oM.

3amaua 4: Inomans GOKOBOH ITOBEPXHOCTH KOHyca paBHa 60 IM%, a PaIiyC OCHOBAHMS PABEH
6 M. Haiiure paccrosHue OT LIeHTpa OCHOBaHHUs 10 00pa3yroliei KoHyca.

Pemenue:

Seox =l =600 = pl =60

r—6=1=2_10.
2
SO =AS* — 40" = 107 —6* =8
1 1
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S, o =—;—0H-AS=SOH=24=$OH=%

C npyro¥ CTOpOHBI,

. 2
3apaua 5: [lnomanu ceyenus mapa riockoctbiopaBHa 1611 M° | a muomanp napamienbHOro
€My CEYEHHS, MPOXOISAIIEro 4epe3 IEeHTp Mmapa, paBHa 2511 M . Haiitn pacCTOSIHUE MEXITY

IJIOCKOCTSIMU CEYEHUN.

wl =16n=>r" w16, r=4
R =25 = R'=25, R=5m.
h=JR -1 =V25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiaeHust pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurtepun ounenku:

Ouenka "oTJauM4HO" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B MOJHOM 00BbEME ¢ COOJIIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka 'Xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €ciid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYUYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIOJHEHA HE MOJHOCTHIO MITU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTHyeckoe 3ansaTue Ne 53, 54
Pemienne 3a1a4 Ha BbluKc/IeHHe 00HEMOB U MOBEPXHOCTEH KPYIJIBIX TeJ

Hean: HayuuThes pemaTh 3a/1a4u BEIYMCIEHHE 00BEMOB U IIOBEPXHOCTEH KPYIIIBIX TET

BoinosHenue padorsl cnocodcTByer dopmupoBanuio: [IP610 OVIL.03, ITP611_OVILO3,
ITP612_OVIL.03, ITP613_OVIIL.03 [TP614_OVII.03.

MarepuanbHoe obecnevyeHue:VIHauBuAyanbHble 3a/aHus, CIPABOYHbIE MaTepuabl,
KOHCTIEKTHI JICKIIHH.

3amanme:

1.Heo0xoauMo 1o 4epTeky U3roTOBHThH KOHYcC. JlJ1g pacuera He0OX0IMMOro MaTepuaia Ha
M3rOTOBJICHHE HAWUTE MOJHYIO TOBEPXHOCTh KOHYCA, €CIIM 00pa3yromias HakJOHeHa K MI0CKOCTH
OCHOBAHHMS MO YIJIOM 30%u paBHa 12 cM. A pannyc OCHOBaHUS § CM.

2.Heo0xoanMo0 1o 4YepTe:Ky M3roTOBUTH IIap, o0béM koToporo 12511 M, s pacuera
Heo0X0IMMOro MaTepHasa Haiiere iomaas chepsol.

107



uauuap
= 27Rh;

[Tnomans 60KOBOI MOBEPXHOCTH: ~ 00%
[Inomaaes mMoaIHOM MOBEPXHOCTH:

S, =S, +2S, =2mRh+27R;

NOJMH

S =2aR(h+R)

HONH
2

O6bem mumuHapa: Y =7R°h.

Ceuenue yununopa — GUrypa HonydeHHas B IIePECEICHUH ITHHIPA IIOCKOCTBIO.

Ceuenue, IPOXOJAIIEe Yepe3 OCh LUIMHIPA, HA3BIBACTCS 0CEBbIM CeyeHleM W PECTaBIET
co00# MPAMOYTOJIEHUK.

Eciu cexymas MmIocKOCTh NepreHNKyISpHa K OCH IHIHHAPA, TO CEUeHHE ABIIAETCS KPYTOM.

Inomans 6G0KOBOIl IOBEPXHOCTH KOHYCA pPaBHA IIPOM3BENCHMIO IOJOBHHBI JUTHHBI
OKPYKHOCTH OCHOBAHHS Ha 00Pa3yIOIIyIO.

Spor = 71l

IL1omaanL MoJIHOi MOBEPXHOCTH KOHYCAa PaBHA CyMMeE ILIOMANH GOKOBOH MOBEPXHOCTH U
TIJIOMATH OCHOBAHHS.

SI’IO,’[H = ﬂr(l + r)

IInomans 60KkOBOIi MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEACHUIO MOTYCYMMBbI

JUTMH OCHOBAaHUM Ha 00pa3yIoIIyIo.
O0béM KOHYCa paBeH OAHON TPETH MPOU3BEICHUS IO OCHOBAHHS HA BBICOTY.

2
V=%8,,-h=Yah
Ilnomans mnoBepxHocTH cdepbl paBHA YYSTBEPEHHOH IUIOMIAAM OOJBIIOTO Kpyra:

2
S g = 47R”.

Vluapa = ﬁ ﬂRs
Oo0bem mapa: 3

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBITIONTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

3agaua 1: Heo0xoauMo 1o 4epre:Ky U3roTOBUTh KOHYC, ILIOMIAb OOKOBOW MOBEPXHOCTU
KOTOpOro paBHa 60 1M°, a pajMyc OCHOBAHMS PaBeH 6 M. JIisi M3rOTOBJCHHS KOHYCAHEOOXOIMMO
HaTH paccTOsSHUE OT EHTPAa OCHOBAHUS /10 00pa3yrollel KOHyca.

Pemenne:

Seux = Arf =601 => yl =60

r=6=>£=£q=10.
-

SO =JAS* —A0* = 10" —6* =8

1 I
Syo ==+ A0 -O5 =—.6-8=24
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Sms-z-OHAS S0H = 24::.01{_%

C npyro¥ CTOpOHBI,
3anaua 2:Heo0xoaumMo Mo 4epTeKy M3rOTOBUTH KOHYC. PaccTosHUE OT IIEHTpa OCHOBaHUSA
KOHYca JI0 cepeIuHbl 00pa3yrouleil paBHO 4 cM, a yroj HakjJIoHa 00pa3yrolleil KoHyca K INIOCKOCTH
OCHOBaHUS PaBeH 60°. Jl1st u3roToBICHUs KOHYyCa HalJMTE IJIOUIa/lb OCEBOIO CEYEHUsI KOHYCA.
5

B,

sm., ~—'AS 4B-s 60°=—.8 8-—-—~—16\/_(CM)

OTBeT' l6~/§ oM,

Sanaqa 3: Inomans C(bepbl paBHa 100 M. PaCCTosIHI/Ie OT LeHTpa cdepbl A0 CeKylleH
IUIOCKOCTHU paBHO 4 M. Halinute paanyc ceueHusl.

Pemenne:

Sy =4nR: =100r = §? =25 0=5

AD=VBD - 48" =5 =3 )

Oreer; 3 m,

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, eclii paboTa BBHINOJHEHA B MOJTHOM 00BEME C COOIIOIEHUEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMOJIHEHBI BCE
3aITMCH U BEIYHCIICHUS.

Ouenka 'Xopomo'" CTaBHUTCsS, €CIM BBIMOJHEHB TPEOOBAaHHS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIEeTBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCcTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH TOMYIIEHBI OLTHOKH.

OueHka ""Hey10BIE€TBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BBHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja
IIpakTyeckoe 3ansaTue Ne 55
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«HAcnoab30BaHue KOMﬁI/IHaHHﬁ MHOTOI'PAHHUKOB U T¢I BPAllICHUA B IPAKTHUKO-
OPHECHTHUPOBOYHBIX 3aJa4YaXx>»

Heanb: HayanTbes pemaTs 3aja4i Ha KOMOMHALIMIO TEOMETPUIECKUX TeIl

BoinosnHenue padorsl cnocodcTByer opmupoBanmio: [1P610 OVIL.03, ITP611 OVILO3,
[1P612 OVIL.03, ITP613 OVIL.03, [TP614 OVIIL.03.

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTePHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

l. I[JISI HU3TOTOBJICHUA ACTAJIU 110 qepTexcy, B KOTOpOM B I_II/IJII/IHI[p HAKJIOHHO BIIMCAaH KBaI[paT
TaK, 4TO BCE €ro BEPIIMHBI JIGKAT HAa OKPYKHOCTSX OCHOBAaHUS HEOOXOIUMO HAWTH CTOPOHY
KBaJparta, €CJIM BhICOTA LIUIUHIPA PaBHA 2CM, a paJInyC OCHOBAHUS PABEH 7CM.

IMopsiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

3anava. J{ns U3roTOBIEHUS JETAIH [0 YEPTEXKY, B KOTOPOM B ILIMJIMHJpP BIUCAHA IPaBUIIbHAS
HIECTUYTOJIbHAs IPU3Ma HEOOX0AMMO HAlTH OTHOLIEHUS 00beMa IPU3MbI K 00beMy LIMIIMHApA.

Pemenmne:

Vnpu3M S x h _ Socn.

OCH.

Vuuﬂ. - 7ZR2>(h B ﬂ'RZ

as=R
_3R%3
ocn. T
Vo 3R%./3 o 33
V... 2 R 2n
Vipuss 33
v or

OTtBeT: yur =
®opMa npeacTaBjeHus pe3yJbTaTa: BEIIOJIHEHHOE 3a/IaHUE.

Kpurepum ouenku:
Ouenka "oTJMYHO'" CTaBHUTCA, €ClM paboTa BBIMOJHEHA B MOJTHOM 00BEME C COOIIOIEHUEM
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HEO0XOAMMOM TOCIIE0BATENILHOCTH JICHCTBHIA; B OTBETE NMPABUIIBHO M aKKYPAaTHO BBIITOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka 'xopomo' CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 He04YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh IMPAaBUIBHBIE PE3YJIbTaThl U BBIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI ObUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PabOTHI HE MO3BOJISIET CeNaTh MPABUIIBHBIX BHIBOJIOB.

Pazngen 5 Teopml Bep()ﬂTHOCTeﬁ H MaTeMaTH4YECKadA CTaAaTUCTUKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 56

«Perenue KOMﬁl/IHaTOprIX 3agad. Pa3MEIHEHI/IH, COYCTAHUA U NECPECTAHOBKH)>

Heab: HayuuTbcs oOTIMuYaTh cOYETAaHUS OT pa3MEIIEHUH, NPUMEHATh (POPMYNbl s
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

BoinosiHenue pa6orsl cniocodcTBYeT (popmupoBanuio: [1P67 OVIIL.03, [TP68 OVIIL.03.

MarepuanbHoe o0ecnedenune: VHIUBHIyanbHBIC 3a/JaHUs, CIPABOYHBIC MAaTepUabI,
KOHCHEKTHI JICKIUH.

3aganme:

1. Cranok ocnHamen 10 maaumkaropamu, CKOJIBKO BapUaHTOB OJHOBPEMEHHOTO 3aropaHus
TpeX UHIUKATOPOB.

2. U3 Opuranpl pabouux 12 yenoBek, HEOOXOIUMO BbIOpaTh 3 yesloBeKa Juis pabOThHl Ha
craike. CKOJIBKO CYILECTBYET pa3IMYHbIX CIIOCOOOB TaKOI'0 BHIOOPA.

3. B nexe umeercs 8 cTaHKOB Uil pa3nuuHOM oOpal®oTku netanei. CKOJIBKO crocoOoB
MMEeTCs /111 pACCTaHOBKHM pabovMX Ha CTAaHKU B Pa3HOM Iopsike?

ITopsinok BbINOJIHEHHS PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIONIYIO (HOPMYITY Il BBIYMCIEHHS BOZMOKHBIX KOMOMHAIUIA.
3. IIpouwsBeanTe BBIYMCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIa.

1.HanukaTtopsl Ha MYJIBTE€ 3aroparoTcsi IOCIENOBATEIbHBIM HAOOpOM YETHIPEX pa3HBIX
JaMIIOYeK, MPOHYMEPOBAHHBIMU I(ppaMu. TpebdyeTcs: onpeaeauTb YUCI0 BO3MOXKHBIX BAPHAHTOB
3aropaHus JJaMIOYeK.

Pewenue.

Bo3moxkupix  mmdp (Hymepamms jammodek) Bceropecsts(1,2,3,4,5,6,7,8,9,0). Kaxnas
HaOpaHHass KOMOWHAIMA OTIMYAeTCsd OT APYyrod KomMOWHAmMM XOTs Okl ojxHoW 1udpoii(1,4,5,7
#2,4,5,7),1160 mopsakoM Habopa onuHakoBeIX 1UbP(1,4,5,7#4,5,7,1),m09ToMy 11si moacyETa
qHcia BO3MOKHBIX KOMOMHAINH HCnob3yeM (opMyITy YMCiIa pa3MelIeHUH.

®opMyia pa3MEILEHUI UMEET BUI A = (n:!n)!. B namem cinydae n = 4,m = 10.

10! _10!_10-9-8:7-6:5:4-3-2+1_ _
(10-4)! 6! 654321 10-9-8-7 = 5040

2.CKOJIBKO CYIIECTBYET CIIOCOOO0B BbIOOpa TPEX pabounX U3 AECATH VIS IPOBEACHUS paboT?
Pemenne.
B nanHoMm ciyyae mpu BbIOOpe /AJIsl HAC Ba)KEH TOJIBKO COCTaB MO TPH UEJIOBEKa, MOPSAI0K

IIponsBoguM pacuér Ay, =
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BbIOOpa POJIM HE UIPAET, MOITOMY B OTJIMYME OT IMEPBOTO IMPUMEPA YUCIIO CIIOCOOOB MOACUYHTAEM
o gopmysie coueTaHui.
®dopmyna coueTaHuii UMeeT BUIOCH = #lm). B namem cinygae n=10, m=3.
! 10! _7!-8-9-10
31(11(;)—3)!_317!_ 3-2:1-7! =120.

3.CKOJIBKO Pa3IUYHBIX YETHIPEX3HAUYHBIX YMCENl MOXXHO cocTaBUTh u3 mudpl,2,3.4 9 uudps
HE TIOBTOPSIIOTCS)?

Pemenue.

[To ycnoBuiO JaHO MHOXKECTBO M3 YETBIPEX AJIEMEHTOB, KOTOpBIE TPeOyeTCsl pacloyiOKUTh B
OTIpeNIeIEHHOM TOpsAAKe. 3HA4YUT, TpeOyeTcs HaWTH KOJMYECTBO IEPECTaHOBOK HMX UETBIPEX
3JIEMEHTOB.

®dopmyIa nepecTaHOBOK U3 I —3JIEMEHTOB UMEET BUJI:P, = n! B Hamem ciydae n =4.

[IpousBeném pacuér: P, =4!1=4-3-2-1=24.

[IpousBoaum pacuér:C3, =

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

Kpurepun oneHku:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJHOM 00BbEME ¢ COOIOIEHUEM
He00X0IMMOM TOCIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABWJIBHO U aKKYPAaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHHUS.

Ouenka 'Xopomo'" CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBaHUS K OILEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid paboTa BBHIMNOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO TO3BOJISET IMOJYYUTh MPABUIBHBIC PE3YJIbTAThI U BHIBOIBI;
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 5.2 DiieMeHTBI TeOPHH BEPOATHOCTEH M MATEMATHYECKOM CTATUCTHKH

IIpakTnyeckoe 3ansitue Ne 57
«Knaccuyeckoe onpeaejieHne BepOsITHOCTH, CBOMICTBA BEPOATHOCTEH, TeOpeMa 0 CyMMe
BepoATHOCTEl. BepossiTHOCTE B 321a4ax TEXHOJIOrH4eCKOro npoguis»

Heab: HayunTbcss HaX0IUTh BEPOSATHOCTH COOBITUI, UCTIONB3YS KJIACCHUECKOE OIpe/esieHIe
BEPOSITHOCTH
Boinosnenue padotsl cnocodcTByeT hopmupoBannio:I11P67 OVII.03, [TP68 OVII.03.

3aganue:

1. lnst mpoBepKH Ka4eCTBO M3TOTOBJICHHBIX JeTaliel ux nmponymepoBanu oT 1 g0 10. Haymauy
BbIOpaHa jetanb. KakoBa BEpOSTHOCTB TOTO, YTO 3TO OHA UMEET MPOCTOI HOMep?

2. JImst IpoBEpKU KadecTBa M3TrOTOBICHHBIX Aeranei mpurotoBwian 300 mr. Yemy paBHa
BEPOSITHOCTH TOT0, YTO HAyTaJl B3sATas AETalb /I IPOBEPKU OyAeT UMETh HOMEp, KpaTHBIN 57

3. TlonOpackiBaroTcsi Ba UrpajbHBIX KYOHMKa, MMOJCYUTHIBAETCS CyMMa OYKOB Ha BEPXHHUX
rpassx. YTto BeposiTHEE- MOJIYyYUTh B cymMMe 7riind?

Ilopsinok BbINOJHEHHS Pa0OTHI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIYUCIHUTD.

2. IlpocuuTaiite obmee yrciio(N) BO3MOXKHBIX HCXOIOB.

3. IlpocuuTaiite yucio ucxoaoB(M), OIaronpUATCTBYIONINX HACTYIIJICHUIO COOBITHUS A.
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4.

Hcnonb3yiite GopMyily I BHIYUCIEHHUS BEPOSTHOCTH ONPENETEHHOIO COOBITHS. P(A) = —

n

1. Ha ckiage 10 ogrHAKOBBIX IO pa3Mepy U BeCy JeTaliei, U3 KOTOPhIX GOIMHKOBAaHHBIX U 4
oObIYHBIX. BwiOmpaercs oxna naerans. KakoBa BepoOATHOCTH TOTO, YTO H3BJICUEHHAS JETalb
OKa)XeTCsl OLIMHKOBAHHOM ?

Pemenue.
1. CoOriTue A-«13BneuéHnas neTais 0OKa3ajlach OLIMHKOBAHHON.
2. gucno n=10
3. yucio m=6
4. pA)="=2=06
n 10

2.Bce neramm, oToOpaHHBIC IJIi TPOBEPKH KadecTBa, mpoHymepoBaHbl otrl g0 30 u
noMenieHsl B UK. M3Bnekaercs onna aerans. KakoBa BEpOSATHOCTh TOTO, YTO YKCIO Ha B3STOU
JETAIN OKAXKETCsl KpaTHbIM 57?7

Pemenue.

1. CoObiTne A-«Ha B3sTOH JeTany 9UCIIO KpaTHOE 5».

2. qucyo N=30

3. umcino m=6(uucna 5,10,15,20,25,30)

4. P(4) =%=%= 0,2.

3. U3 OykB cnoBa Jughghepenyuan Hayran BeiOMpaeTcs onHa OykBa. KakoBa BepOSITHOCTh

TOTO0, YTO 3Ta OykBa OyJeT: a) rimacHoi, 0) coryacHoii, B) OykB CobbiTe A-«Ha B34T0i#1 kapTouke
YHUCJIO . KPaTHOE S5».
Pemenue.

12.

RPR©O©0O~NOO ~wNE

Coobpitne A-«Hayran BeiOpannas OykBa OyAeT TIacHOM».
yucno N=12(-4ucio OyKB B CJI0BE)
yrciao M=5(0yKBHI :u,e,e,u,a )
P(A) =2 = % ~ 0,417
quciio M=7(0ykBsl :0,p,,p,n,y,1 )
CoOwitne B-«Hayran BeiOpanHas OykBa OyneT COTJIaCHON».
yucno N=12(-aucio 6yKB B CJI0BE)
P(B) = %zé ~ 0,583
CoobbiTue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
yucao N=12(-4ncio OyKB B CIOBE)
gyrciao M=0(Takoi OyKBbI HET B JAaHHOM CJIOBE)

0
P(A)="=—=0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTJMYHO'" CTaBHUTCA, €clii padoTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM TMOCIIeI0BaTeILHOCTH JICUCTBUI; B OTBETE MPABUJILHO U aKKypPAaTHO BBIMTOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xxopomo' CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIEeTBOPUTENbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOJYYUTh TPABUIBHBIC PE3YIbTATHl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BHIMOIHEHA HE TIOJHOCTHIO HMITU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABHIIBHBIX BHIBOJIOB.
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Tema 5.2 DiieMeHTBHI TeOpHH BEPOATHOCTEH M MATEMAaTHYeCKOM CTATHCTHKH
Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTyeckoe 3ansaTue Ne 58
«IIpeacraB/jieHne TaHHBIX. 321a4¥ MAaTEeMATHYECKOH CTATUCTUKHU TEXHOJIOTHYECKOT0
npopuis»

Hean: HayuuTbcs HaXOIUTh BEPOSATHOCTH COOBITHH, UCIIONB3Ys KIACCUYECKOE ONpECIICHHIE
BEPOSITHOCTH

BoinosaHenue padotsl cnocodcTByeT hopmupoBanuio: [1P67 OVIIL.03, ITP68 OVIIL.03.

MarepuasnbHoe o0ecniedeHue: VHauBuyabHbIC 3a/JaHNS], KOHCIIEKTHI JICKIIHA.

3aganue:
1. ITocTpoOUTh MOJUTOHBI YACTOT ¥ OTHOCUTEIBHBIX YaCTOT TI0 PACIIPEACIICHUIO BEIOOPKH 13
OTOOPaHHBIX ACTAJICH JUIsl MPOBEPKH KAyeCTBa!

xi | 2 | 4] 7|8 |9 |1
no | P2 | 202 | p2 | P2 | ps | 3ms

2. IlocTpoiite rucTOrpaMMbl YaCTOT U OTHOCHTENIBHBIX YaCTOT MO pacHpeeNICHUIO BBIOOPKU U3
OTOOpaHHBIX JIETAJICH [Tl POBEPKH Ka4yeCTBa:

No UnTepsa, Cymma gacror
untepsana | X — Xjq BapuaHT I;I]Ii{TepBana,

1 3-5 D1

2 Sl 2p;

3 [l 3ps

4 9-11 P/

> 11-13 2p;

6 13-15 3p?
! 15-17 P1+P2

3. Jl1is TeHepaIbHON COBOKYITHOCTH, 33JJaHHON PaCIpeICIICHHEM

xi] 5 |10[15]20]25]|30]35
Ni| pr | 3pc| P2 | 22| P2 | 2p: | 203

Hatigure reHepaibHYIO CPETHION, TeHEPATBHYIO TUCTICPCHIO, TCHEPAITBHOE CTaHIapTHOES
OTKJIOHEHHE, MOJly, MEJITUaHy U pa3Max.
4.113 reHepalTbHOM COBOKYITHOCTH CJIeJIaHa BEIOOPKA, 3a/IaHHAs PaclpeIelICHUEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
ni|pz|2pz|p1|p1|p3|2p3|pz+p3




Haiitu BEIOOpOUYHYIO CpEHIOI0 BHIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKIOHeHHne. OOpaTuTe
BHUMaHHe: P1 = yucity OykB B Bariem mmenu;p,= uucimy OykB B Bamreit pamumum;ps= unciy
OykB B MMeHHU Baiero oria.

KpaTKne TEOPETHYECCKHUE CBCACHHUS B IIOJIHOM 00BEME UMEIOTCS B JICKINH.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1 [IpounTaB yciaoBue MpeaI0KEHHOM 3a/1a4uH, [0 KOHCIIEKTY JIEKIIMU HallJIUTEe COOTBETCTBYIOIINE
bopmyIbI.

2.ITlpuMeHuTE JEKIIMOHHBIN TEOPETUUYECKUM MaTepual i PELICHUs KaKI0W 3a7a4H.

3 B cinyuae HEOOXOAMMOCTH MPEACTABUTH FTEOMETPHUSCKYIO HHTEPIPETAIIMIO YUCIOBBIX
XapaKTePUCTHK. BBIOOPKHU.

1. 3agaHo pacnpeaeneHue 4acToT BEIOOPKU M3 OTOOpAHHBIX JAeTajel sl MPOBEPKH KauecTBa!

xi| 2|6 |12]15
nn| 3]10] 7|5

CocTaBuTh pacupe/eNieHie OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BHIOOPKHU:
n=3+10+7+5 = 25,

o n.
Haiizem oTHOCHTENBHBIE YaCTOTHI IO popMyiIe W, = —:
n

w, =i=0,12; w, =£=0,40;W3 =l:0,28;w4 :£=O,20.
25 25 25 25
CrnenoBartenbHO,
xio | 2 | 6 | 12 ] 15
w; | 0,12 | 0,40 | 0,28 | 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.

2.. ITo pe3ynpTaram npumepa | TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCHUTEIILHBIX YacTOT.

Pemenune. OT0Opa3uB Ha MIOCKOCTH TOYKK C KoopauHataMu (X;,N;) ¥ COETUHUB UX OTPE3KAMH,

IMOJIYYHM IIOJIUTOH YaCTOT:

N

10 »

2 6 12 15 Xi

AHAJIOTUYHO MOCTPOKMM MOJIUTOH MO ToYKam (X;,W,; ) :

Wi

0,40 »

0,28
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3.ITocTpoiiTe rucTorpaMMy IO CIEAYIOIIEMY CTATUCTHUECKOMY PaclpeIeieHHUIO:

NutepBan Cymma 4yacToT
Ne unrepBana JUIMHOU BApHUAHT

h=5 Ni
1 5-10 4
2 10 - 15 6
3 15-20 16
4 2025 36
S) 25-30 24
6 30-35 10
7 35-40 4

Pemenwue. [Ipexne Bcero, onpenennm 00beM BEIOOPKH:
n=4+6+16+36+24+10+ 4 = 100.

Ilo u3BECTHEIM CyMMaM YaCTOT BaApUAHT paCCUUTACM IINIOTHOCTD YaCTOTHI 110 MHTCpBAJIaM:

No II;moTHOCTE YacTOTHI No I10THOCTE 4acTOTHI
WHTEpBaja % WHTEpBaja %
1 0,2 5 48
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2
N300pa3um nony4eHHbI pe3ynbrar:

n

h

7 -

6 -

5

4

3

2

1

,—‘ l. -

4. HaiiguTe cTaTUCTUUECKUE OLICHKH FCHCpaHBHOf/'I COBOKYITHOCTH, 3aJlaHHOH CICAYIOIUM

5 10

BapHallMOHHBIM PAAOM:

15

20

25

30 35 40

X

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6
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gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. OnpenenriMm 06beM COBOKYITHOCTH:
N =8+9+10+3=30.
Haiinem renepaibHyt0 CpeIHIOO:
8-2+9-4+10-5+3-6
- - -
J1J1s BEIYHCTICHHS TEHEPATTbHOM TUCTICPCHU HCTIOIb3yeM (HopMyTy D, =x% — (X, J Onpenenum

X, 4

CPCAHIOIO KBAJIpaTOB:
Pfs.z2 +9-4%+10-5% +3-67
" 30

=178"

Taxum obOpas3oMm, p, =178-4? =18-
['enepanbHOE CTaHAAPTHOE OTKJIOHEHHE: o = /D =./18 =134.

OOBIYHO TOMYYEHHBIX PE3YNIbTATOB AOCTATOYHO JJIA MPAKTUUYECKHUX 3a7a4. OHAKO MOXKHO
MOJIYYUTh JAOTOTHUTEIIbHBIC XapaKTEPUCTUKH IJI 00Jiee TOHKOW OILICHKU TeHEPATTbHON
coBokynHocTH. [IpuBenem ux:

Moxga Mo : HauOoJiplIas 4yacToTa

Mo =10-

Menuana Me: BapralMOHHBIN Ps JEITUTCS HOIOIaM B TOYKE

Me =4,5.
Pa3zmax Bapuanuu R: B npumepe
Xmex = 6 Xmin =24
MIO3TOMY
R=6-2=4.

5. U3 renepanbHON COBOKYITHOCTH M3BJIE€YEHA BHIOOPKA

HaiinuTe craTucTuuecknue XapakTepuCTUKU BBIOOPKHU.
Pemenne. Onpenenum 00beM BBIOOPKHU:
n =92+ 94 +103 +105 +106 =500 .
Bribopounas cpennsis:
N 92-1+94-2+103-3+105-4+106 -5

X = -182.
B 500

Onpenenum CpeHIO KBAIpaTOB:
. 2 A 2 . 2 . 2 . 2
Xé =92 1°+94.2 +1035012 +105-4° +106 -5 ~1145.

Bri0opounas aucnepcus:
2 v V 2
D, = X2 —(X, J =11,45-1,82? =814.
BLI60pO‘IHOC CTAaHAAPTHOC OTKJIIOHCHUC!

o =+/814 =285,

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa.
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Kpurtepun onenkmn:
Kaxxioe mpaBuiIbHO BBITOTHEHHOE JIeHCTBHE -1 Oart

KadecTBeHHast OIICHKA WHAMBHYaTbHBIX
00pa30BaTEIbHBIX JIOCTHKCHUHN
[TporeHT pe3ynbTaTUBHOCTH (ITPABUIIBHBIX OTBETOB)
Oayut (0OTMETKA) BepOAIbHBIN aHAJIOT
90 - 100 5 OTIINYHO
80 - 89 4 XOPOIIO
70-79 3 YJIOBJIETBOPUTEIHHO
menee 70 2 HE YZOBJIETBOPUTEIBLHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTnyeckoe 3ansiTue Ne 59
«Cmnoco0b1 3aganust MHOKecTB. Onepanuu HaJ MHOKECTBAMM»

Hesan: HayunThCst BHITIOIHSTH ONEPAIUU HAJl MHOYKECTBAMH.
BoinosiHeHue padoTsl cnocodcTByeT (popmupoBanuio: [IP68 OVIL.03.

3ananmue:
1./laHbI MHOKECTBA

A={m,n,k},
B={m,n, kI, p},
C={m,nk.l}.

BeimmonuuTts cnenyronue nericteus ANBUC.

2.JlaHBI MHOYKECTBA!

A=1b.c.d, e},
B={d.e [},
C=1{b.d.el}.
D ={c. 1},
E=1{b, c}.

BeimosauTs cnepyromme nencteusaC/A u B

4.8, C.

3. [lycTp Ha prCYHKE H300pa)KeHbI MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?
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A={a;b}, B={1:3;5}

4. HaiiTu psiMoe MPOU3BEICHUE MHOKECTB

IHopsiiok BbINOJIHEHHS PA0OTHI
1. [TonyuuTs y mpenoaBaTelis 3a1aHus AJI CAMOCTOSTENIbHOM paOoThI.
2. Pemnth 3aaHus B TETpaau

1.Jlanbl MHOKECTBA:

A:{m,n,k,p},

B=i{k.p.1}.
C={m.nk,p,l},
D =1k, p},
E={m,ny}.

Beinonauts cnenyronue aeiictsus ANBUC.

2. JTanbr muoskectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
Haiitu mHO)ecTBO B\A .
Pa3HoCThIO MHOKECTB B 1 A Ha3pIBaeTCss MHOXKECTBO C,KOTOPOE COCTOMT M3 BCEX DIIEMEHTOB

MHOXCCTBaA B, HC IIPUHAJICIKAIIUX MHOXKECTBY A . Di1eMeHTHI a " prI/IHaI[J'Ie)KaT MHOXCCTBY B, HO
HC NPUHAMJICIKAT MHOXKCCTBY A.

Torma B\A ={g, k}.

A4.B  C.

3.I1ycTs Ha puCyHKE H300pa)KEHbI MHOKECTBA "

Kakxomy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 001acTh?
Kaxas Touka 3aiITpuxoBaHHON 001aCTH MPUHAUIEKHUT MHOKECTBY C , HO HE MIPUHAJICKUT

MHOXCECTBY -A- , 3HAYUT, IO OMNPCACIICHUIO PA3HOCTHU [ABYX MHOXKCECTB 3alITPUXOBAHHAA o0acthb

€CTb MHOXECTBO, PaBHOE Cc\4 .
1. JHano mHoxkectBo A = {3, 12, 18, 10}. M3 MHOXecTBa yNOpsAIOYECHHBIX Map JeKapTOBa

IMPOU3BCACHUSA AxX A , BBI6paHO IHOAMHOKECTBO

Mapa M€ P ecnm umcnmaXxmynpu feneHmm Ha 5 JaioT paBHBE  OCTATKIL

P,

Uemy paBHO KOIMYECTBO Iap, MPUHALIEKAIINX OTHOILIEHUIO
Haiinem ocTaTku OT AefeHus 3JIEMEHTOB MHOXKeCTBA AHa 5.

3I=0-5+3 , OCTaTOK paBeH 3.
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12=2-5+2 ocrarok paBeH 2.

18=3-5+3 ocrarok pasen 3.

10=2-5+0 ocrarok pasen 0.

OnuHakoBbIE OCTATKYU IIPH JI€JICHUU Ha 5 JarotT yucna 3 u 18.

3HaA4MT, 33JaHHOMY OTHOIIEHHUIO MpuHaIexar maps (3; 18) u (18; 3).

Ho mapsr (3; 3) u (18; 18) Takke npuHaIeaT OTHOMIEHUIO P , Tak Kak yncna 3 u 3; 18 u 18 npu
JICICHUY Ha 5 Ja0T OJAMHAKOBBIE OcTaTKU. KoIM4ecTBO BcexX map, MPUHAICKAIUX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" CTaBUTCS, €ClIM paboTa BBIMOJIHEHA B IMOJTHOM 00BEME ¢ COOIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka 'xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPAaBUIBHBIE PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.
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