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1 BBEJAEHUE

BaxHyro yacTh TeopeTH4eckoil u npoecCHOHaIbHOW MPAKTHUYECKOW MOATOTOBKU O0YYarOLIMXCS
COCTABJISIIOT IIPAKTUYECKUE 3aHATHS.

CoctaB u copepkaHMe NPAKTHYECKUX 3aHATUN HalpaBlIeHbl Ha peanusanuio PDenepalbHOrO
roCyJapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAAPTA CPEIHEr0 O0IIEro 00pa3oBaHMs C y4ETOM IOIydaeMOi
CIELIMAJILHOCTH.

Benymieidi  quaakTH4ecKOM — IeNbI0  MPAKTUYECKUX — 3aHATHH  sBiIseTcs  (opMupoBaHue
po(eCCUOHATBHBIX NMPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpelesIeHHbIE JeHCTBUS, Olepaluy,
HEOOXO/AMMBIE B TIOCIEAYIOUEM B MPO(ECCHOHATBLHONW NEATENBbHOCTH) MM Y4eOHBIX NPAKTUYECKUX
yMeHuM (yMeHMH pemare 3aJayd [0 MaTeMaTHKe), HEOOXOOMMBIX B THoOCIeyroued ydeOHoH
NEeATEIbHOCTH.

B cootBercTBUM ¢ paboueil mporpaMMoil ydeOHOW AUCHUILIMHBI «MaTeMaTuka» IpeayCMOTPEHO
IIPOBEACHUE MPAKTUYECKUX 3aHATHM.

BeinmonHenue mnpakTHYecKUX paboT obecrneyuBaeT MOCTHKEHHE OO0YYaroIUMHCS CIETYIOLINX
pe3yJIbTaToB:

[1P61. BrageHne MeTomamMH OKa3aTelbCTB, AITOPUTMAMH PEIICHHs 3aaad; yMeHue (GpopMyIupoBaTh

OIIpEeZICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUSA B XOI€
peleHns 3a1ay;

I1P62. ymeHue omepupoBaTh MOHATHAMU: CTENEHb 4YMCIA, JorapudM 4YHUCIA; YMEHHE BBINIOJIHAThH
BBIUMCIICHUE 3HAUEHUI 1 npeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JTpOOHO-pallMOHATIFHBIX BBIPAKECHUI;

[1P63. ymeHume omnepupoBaTh MOHATHUSMHU: pallMOHAIBHBIC, HPpAIMOHAIBHBIC, ITOKa3aTelbHBIC,
CTENEHHbIE, Jorapu(PpMUUECKHUe, TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHue omnepupoBaTh NOHATUAMU: (DYHKLMS, HeENpepbiBHas (QYHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (PYHKIIMMH,
UCTOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIEOBATh B MPOCTEHIINX CIydasix (PyHKIMM HA MOHOTOHHOCTH,
HaxXoJuUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh MIPOU3BOJHYIO IIPU PEUICHUM 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 3a/1aul Ha HauOOJblINEe U HAaUMEHbIINE 3HAaYeHus,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1PGS. ymMeHue onepupoBaTh MOHATHIMU: pallMOHaNbHAas QYHKIUS, [TOKa3aTeabHas QyHKLHUS, CTeIIeHHas
¢byHKIMs, Torapupmudeckas QyHKIMs, TPUTOHOMETpUUeckue (QyHKINU, oOpaTHbIE (YHKIIUU; YMEHHE
CTpPOUTH TpapuKKW H3YYEHHBIX (YHKIMHA, HCHONIB30BaTh TIpadUKH MpPU H3YYEHHUU IMIPOLIECCOB U
3aBUCUMOCTEH, TpU peIIeHUuM 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/a4 U3 PealbHON KU3HU,
BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYUHAMU;

[TP66. ymeHue pemaTb TEKCTOBbIE 33a7jaudl pa3HbIX THIOB (B TOM YHCIE Ha MPOLEHTHI, JOJIU U YaCTH, Ha
JBI>KEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJIOTH, 33/1a4l U3 OOJIACTU YNpPABJICHUS JUYHBIMH U
ceMeMHbIMU (PUHAHCAMU); COCTABIATh BHIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3aJla4yM, UCCIIE0BATh MOJYYEHHOE PElIeHHE U OLIEHUBATh MPaBJI0N0I00HOCTh PE3YJIbTATOB;

[1PG7. ymeHue omnepupoBaTh MOHATHSAMHU: CpeaHee apu@meThuyecKkoe, MeauaHa, HauOojbllee U
HauMEHbIIIee 3HAUYEHHUs, pa3Max, AMCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
U3BIIEKaTh, MHTEPIIPETUPOBATh HHPOPMALIUIO, IPEACTABICHHYIO B TaOMUIIAX, HA AUarpamMMmax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO



TaOJUI] U JMarpaMM; UCCIIE0BaTh CTATUCTUYECKUE AAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpadUIecKux
METOJIOB U JIEKTPOHHBIX CPE/CTB;

[1P68. ymeHue omnepupoBaTh MOHATHUSAMH: CIyYalHBI OIBIT W CIy4allHOE COOBITHE, BEPOSTHOCTD
CIly4ailHOrO COOBITHS; YMEHHE BBIYHMCISTH BEPOSATHOCTH C HCHOJIB30BAHUEM TIpaUUecKHX METOOB;
IPUMEHATH (OPMYIIBI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThI U (HOPMYJIIBI IPU
pelIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMU; YMEHHME IPUBOAUTH IHpPHUMEPHI IPOSABICHUS 3aKOHA OOJIBLIMX YHUCET B HPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

ITP69. ymeHnue onepupoBaTh MOHATUSAMU: TOUYKA, MpsAMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHbBIN yrod,
CKPEILMBAIOIINECS TPsMbIE, MapaUIEIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSIHUE MEXy NPSMBIMH, PACCTOSHUE MEX]Y IIOCKOCTSAMHU; YMEHHE HUCII0JIb30BAThH
IOpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTBI M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymenue omepupoBaTh TMOHATHSAMM: MHOTOIPaHHMK, CEUEHHE MHOIOIpaHHMKa, KYO,
napajiesienunes1, pusMa, nupamuza, Gurypa u noBEepXHOCTb BpalleHUs, LWIMHIP, KOHYC, 1ap, cdepa,
ceyeHUss (GUIypbl BpalLeHMs, IJIOCKOCTb, Kacarolascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYCA, IIIJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IPSIMOYTOJIbHOTO
napaiesienune/1a, MAPaMHIbl, TPU3MBI, IIIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABaTh IPAaBUJIbHBIE
MHOT'OTPaHHUKU;

I1P611. ymeHue omepupoBaThb MOHATHSAMU: JIBUKEHHE B IPOCTPAHCTBE, MOA00HBIE (QUIYypHl B
IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pEILIECHNN 33]1a4;

I1P612. ymeHMEe BBIYMCIATH T€OMETPUYECKHE BETUYMHBI ([UIMHA, YroJ, IJIOLajab, 00BbeM, IO
MTOBEPXHOCTH), UCIIOJIb3Yys U3YYEHHbIE POPMYJIIbI U METOIBI;

I1PG13. ymeHnue ornepupoBaTh MOHATHSAMH: HPSIMOYToJibHAs CHCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOpP, KOOPAMHATHI BEKTOpA, CKAJISPHOE MPOU3BEACHHME, YIOJ MEX]y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOJAUTh C IMOMOIIBI0O U3YUYEHHBIX (OpPMYJ KOOPAHWHATHI CEpEeIUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

[1P614. ymeHnue BbIOMpaTh NOAXOJAIIMN H3YYEHHBIH METOJ Ui peleHMs 33aJadM, paclo3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYeCKHe MOJIENHM B HPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCHUMCKOM M MHpOBOMU
MaTeMaTHYECKOW HAYKH;

[1PG1. BnajgeHue MeTolaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3aJady; yMeHue (opMyIupoBaTh
oTpesieNieHusl, aKCHOMbI U TEOPEMBbl, IPUMEHATh UX, MPOBOAUTH JOKa3aTelbHbIE PACCYXJECHUS B XOJ€
pelieHus 3aaay;

[1P62. ymeHue omepupoBaTh MOHATHSAMU: CTENEHb 4YHCIA, JiorapudM 4YHCIA; YMEHHE BBIIOJIHATDH
BBIUUCIICHHE 3HAUEHHUI U MpeoOpazoBaHMsl BIPAKEHHM CO CTENEHAMH U Jorapudmamu, nmpeodpa3zoBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

I1P63. ymeHue omnepupoBaTh MOHATHUSMHU: palMOHAJIbHBIE, HPpPALMOHAIBHBIE, IIOKa3aTelIbHBIE,
CTENEHHbIE, JorapupmMuuecKue, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;



[1PG4. ymeHue omnepupoBaTh NOHATUAMU: (DYHKUMS, HempepbiBHAsS (yHKUUSA, MPOU3BOJIHAS,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJWTh HauOOJbIIME W HAUMEHbIIME 3HAuYeHHs (QYHKIHUNA; CTPOUTHh TpauKH MHOTOYJICHOB C
MCTIOJIB30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0JIeHUE MYTH, CKOPOCTU U YCKOPEHHUS,

[1PGS5. yMeHue onepupoBaTh MOHATHIMU: pallMOHaNbHAs (YHKIUS, [TOKa3aTeabHas QyHKLUs, CTeleHHas
byHkums, gorapudmudeckas QyHKIUSA, TPUTOHOMETpUUYECKHE (YHKIIUHU, OOpaTHbIE (YHKIHMH; YMCHHE
CTPOUTH TpapuKH H3YYEHHBIX (YHKUUH, MCHOIB30BaTh TpadUKud NP HM3YyYCHUH NPOIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX Y4eOHBIX MPEAMETOB W 3334 U3 PEaTbHON KHU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCMOCTH MEX/y BETMUYNHAMU;

[1P66. ymeHue pemaTh TEKCTOBBIEC 33a4H Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOIEHTHI, JI0JIM U YacTH, Ha
IBUKEHHE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3a7aud U3 OOJIACTH YNpaBJICHHS JUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABIATh BBHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHIO
3aJla4uM, UCCIIE0BATh MMOJYYEHHOE PEIICHHE U OLIEHUBATh MPABA0NOI00HOCTh PE3YIIbTATOB;

[IPG7. ymeHue omepupoBaTh TMOHATHUSMHU: CpelHee apuMeTHUecKoe, MeauaHa, HauOoJjbllee U
HaMMEHBIIEEe 3HAYCHHs, pa3Max, AHMCIEPCHs, CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA peabHBIX MPOIECCOB W SIBICHHI; MPEACTABIATh MH(POPMAIMIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM rpaduyecKux
METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

ITP68. ymeHue omnepupoBaTh MHOHATUSAMM: CIyYalHBIM ONBIT W CilydailHOe COOBITHE, BEPOSTHOCTh
CIly4yallHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCHOJIb30BAHHUEM TIpaUUEcCKHX METOOB;
MPUMEHSITHh (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIBI IpU
pelleHrnr 3a7ad; OLEHUBAaTh BEPOSTHOCTH peEalbHBIX COOBITUH; 3HAKOMCTBO CO CIIY4alHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B TPUPOAHBIX H
OOIECTBEHHBIX SBIICHUSX;

[TP6Y9. ymeHnue onepupoBaTh MOHIATUSAMH: TOUYKA, MPsMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKPEUIMBAIOIINECS TPSMBIC, MapaUIeIbHOCTh M TEPHEHIUKYISPHOCTh TPSMBIX U IUIOCKOCTEH, Yrodi
MEXy MPSIMBIMH, YTOJI MEXY MPSIMOH M IIIOCKOCTBIO, YTOJI MEX/Y MIOCKOCTSAMHU, PACCTOSHUE OT TOUKH
710 TUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMM; YMEHHE HCII0JIb30BaTh
IpU pPELICHUH 3a]a4 H3yuyeHHbIe (AKThl M TEOpEeMbl IJIAHUMETPUHU; YMEHHE OILIEHHWBATh pPa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[IP610. ymeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,
napauieNienure 1, pu3Ma, mupaMuza, Gurypa u MoBepXHOCTh BPAICHUs, IWIMHIP, KOHYC, IIap, cdepa,
ceueHWss (GUTYpHl BpAIICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHIPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH TTHPAMHUIBI, TIPU3MBI, KOHYCa, IIMIIMHIPA, TUIOMaah chepbl, 00beM KyOa, IPSIMOYTOIBHOTO
napajuieNienumnena, MupamMuIbl, IpU3Mbl, HWIHHIPA, KOHYCa, 11apa; yMeHHe n300pakaTh MHOTOT' DAHHUKH
Y TIOBEPXHOCTH BPAIICHUS, X CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE pAaclo3HaBaTb CHMMETPHIO B IPOCTPAHCTBE; yYMEHHUE PACIO3HAaBaTh MpPaBUIIbHbIC
MHOTOTPaHHUKU;



[IP611. ymeHue omnepupoBaTh TMOHATHAMH: JBM)KCHHE B TMPOCTPAHCTBE, MOAOOHBIE QUTYPHI B
MPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
peLIeHny 3a1ay;

[TPG12. ymeHHE BBIYUCIATH TE€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAlb
MOBEPXHOCTH), UCTIOIB3Ysl U3YUCHHBIE (DOPMYIIBI U METOBI;

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: MPSIMOYrojbHAs CHCTEMa KOOPIMHAT, KOOPAMHATBHI TOUKH,
BEKTOP, KOOPAHMHATHI BEKTOPA, CKAIIPHOE NMPOU3BEACHHUE, YTOJI MEKIY BEKTOPAMH, CyMMa BEKTODPOB,
IIPOM3BEJCHNE BEKTOpA Ha YHUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPAMHATBI CEPEIUHbI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1P614. ymenue BbIOMpaTh NOAXOMAMIMNA HW3YYEHHBIH METOJ Uil pEIICHHS 33Ja4yH, paclo3HABaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBl MATEMaTU4YECKUX OTKPBITUA POCCUHCKOM M MHUPOBOHU
MaTeMaTHYECKOU HAYKH;

IIPyl. ymenue omnepupoBaThb NOHATHUSMHU: OIPEIECIICHHE, AKCHOMa, TEOPEMA, CJEICTBHUE, CBOMICTBO,
IPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOJUTH IPUMEPBI M KOHTPIPUMEPBI, MCIONb30BaTh METOJ
MaTEMaTHYECKON MHAYKLUHU; IIPOBOJUTD JA0KA3aTEIbHbIE PACCYKICHUS IIPU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO NPAaBWIIBHOCTD PACCYKICHUN;

[1Py2. ymeHue onepupoBaTh MOHATHSIMH: MHOXECTBO, IOJMHOYKECTBO, ONEpallMi HaJl MHOXECTBAMHU;
YMEHHUE HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmnapar g ONMCAHMS PEAJbHBIX IMPOLECCOB U
SIBJIGHUH M MIPU PELICHUU 3a/1a4, B TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEIMETOB;

[1Py3. ymeHue omepupoBaTh HOHATUSAMM: Ipad, CBA3HBIM rpad, AepeBo, LMKI, rpad Ha IIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMCBHIBATh Tpadbl pazIMUHBIMU CIOCOOAMM; HUCHOJIb30BATH I'padbl MPU pEIICHUH
3ajady;

[TPy4. ymeHune cBOOOAHO ONEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUH, YUCIIO
NepecTaHoOBOK; OMHOM HpbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBbIE (AKThl M PACCYKACHHS s
peuieHus 3a1ay;

[IPyS. ymenue onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YHCIIO, LEJI0€ YHCIO, OCTATOK II0 MOAYJIIO,
palMOHAIBHOE YHCIIO, MUPPALHOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEIbIX, PalMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HUCII0JIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHBIINN OOIIUNA NETUTEND U
HauMeHblIee o0Iee KpaTHOE, aIrOpuTM EBKINAA NpU pelieHuH 3ajay; 3HAKOMCTBO C Pa3IMYHBIMU
MO3ULMOHHBIMH CUCTEMaMU CUUCIICHHUS;

[IPy6. ymeHue CcBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C MEJIbIM I[OKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
[1Py7. ymenue omnepupoBaTh MOHSATHSMHU: TOKIECTBO, TOXKJECTBEHHOE MpeoOpa3zoBaHHe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MAaTeMaTHYECKUX 3aJad W 3a1ad 3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;



[TPy8. ymenue cBoOOIHO OmepupoBaTh MOHATHAMU: Tpaduk GyHKIUU, 0OpaTHAs DYHKIIMSA, KOMITIO3UITUS
byHkuui, nuHeHas (QyHKOMS, KBagpaTuyHas (QyHKIMSA, CTeTeHHas (YHKLIMS C IENbIM IOKa3aTeleM,
TPUTOHOMETPHUYECKUE (YHKUIMHU, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, TOKa3aTelbHas |
norapupmuueckas (QyHKIHUH; yMEHHE CTpPOUTh Trpadukud (YHKIUH, BBIIOJIHATH MpeoOpa3oBaHUs
rpaduKoB (QYHKIUI; yMEHHE HCIONb30BaTh rpadukn (GYHKOMA s M3YyYEHHS MPOLECCOB H
3aBUCUMOCTEH MpHU PELIeHUU 3aad U3 JAPYIHX y4eOHBIX IPEIMETOB U U3 PEabHOW KH3HH; BBIPAXKATh
bopMynaMu 3aBUCHMOCTH MEX]JY BEIMYMHAMM; YMEHHE CBOOOJHO ONEPUPOBATh MOHATHSAMM: YETHOCTb
(GyHKLIMH, TEPUOJUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauUMEHbIIEe 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
ucciesoBanre (YHKIMK; yMEHHE WCIOJIb30BaTh CBOWCTBA W Tpapuku (QYHKIUA Ui  perieHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHON IJIOCKOCTH MHOXKECTBA
pELIECHHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[1Py9. ymenne cBoOOIHO ONEpUPOBATH MOHATHAMU: MTOCIIEIOBATEIBHOCTD, apu(pMeTHIecKas Mporpeccus,
reoMeTpHuecKas mporpeccusi, 0ECKOHEYHO YOBbIBAIOIIAs F€OMETPUUECKasi IPOrpeccusi; yMEeHHe 3a]1aBaTh
[I0CJIeI0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYII;

IT1Py10. ymeHue onepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMM, aCUMOTOTHI Ipaduka ¢yHKIHUH,
nepBas M BTOpas NPOU3BOJAHAS (YHKLUUHU, T'€OMETPUYECKHMH M (U3UYECKUH CMBICT MPOU3BOJHOMH,
nepBooOpasHasi, ONMpeeseHHBIH MHTErpall; yMEHUE HAaXOIWTh aCHMIITOTHI rpaduka (yHKIHU; YMEHHE
BBIUUCIIATh TPOU3BOJHBIE CYMMBI, INPOW3BEICHHS, YaCTHOTO W KOMITO3UIMM (YHKIHHA, HAXOAWUTH
ypaBHEHHE KacaTeIbHOU K TpaduKy (YHKIMHU; YMEHHE UCIOIb30BATh MPOU3BOIHYIO JJIsl HCCIIEIOBAHUS
GbyHKIMH, [UIS HAXOXKACHUS HAWIYYIIEr0 pEIICHWs B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
HKOHOMHMUECKUX U (PU3UUECKUX 3aJauax, JAJIs ONpeesICHUsI CKOPOCTU M YCKOPEHMS; HaXOAUTh IUIOINAAN U
00beMbl (QUIyp C MOMOLIbI0 HHTErpana; MPUBOAUTH MPUMEPbl MATEMaTHYECKOIO MOJICIUPOBAHUS C
NOMOIIbIO AU epeHInanbHbIX YpaBHEHU;

[TPyl1. ymeHue omepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHUCIIO, CONMPSOKEHHBbIE KOMIUIEKCHBIE 4HCIa,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YHcia, ¢opMa 3amiCH KOMIUIEKCHBIX 4HCell (reoMeTphuecKas,
TPUTOHOMETpHUECKass W anreOpanyeckas); yMeTh TIPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BAaHHSI KOMIUIEKCHBIX YHCET;

[1Py12. ymenue cBOOOIHO OnEepUpOBaTh MOHATHAMU: CpeaHee apupMeTH4ecKoe, MeiaHa, HauOobliee
¥ HaWMEHbIIEee 3HAYCHHS, pa3Max, AHCIEPCHs, CTaHIApTHOE OTKIOHEHHWE ISl ONWCAHHUS YHCIIOBBIX
JAHHBIX; YMEHHUE HCCIel0oBaTh CTaTHCTUYECKHUE JaHHbIe, B TOM YHCJIE C MPUMEHEHHEM rpaduiecKux
METOZOB M 3JIEKTPOHHBIX CPEACTB; IpaUUEcKH HCCIe0BaTh COBMECTHBIE HAOIOJECHHS C MOMOIIbIO
JMarpaMM paccenBaHUs U JTMHEHHON perpeccuy;

[TPy13. ymMeHue HaX0IUTh BEPOSATHOCTH COOBITHI C UCIOIB30BAHUEM IpapUUECKIX METOAOB; PUMEHSTh
IUTsL petIeHust 3a1a4 (GOpMyJIbl CIOKEHHSI U YMHOXKECHHUST BEPOSITHOCTEH, (POPMYITy TIOJTHOM BEPOSTHOCTH,
dbopmyny bepuymu, komOuHaTopHBIe (HaKTHl H (HOPMYJIBI, OIICHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHIA;
YMEHHE  ONEpHpOBAaTh  IOHATHAMHU:  CiIydailHas  BeNWYMHA, pacIlpelelieHHe  BEpOSTHOCTEH,
MaTeMaTHYECKOe OKUIAaHWE, TUCIIEPCHS W CTaHAapTHOE OTKIOHEHHE CIYYalHOW BETWYWHBI, (PYHKIUU
pacripesieieHus] U TUIOTHOCTH PaBHOMEPHOT'0, MMOKa3aTebHOIO M HOPMAJILHOTO paclpeesieHHi; yMeHue
UCMOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpe/eleHuil A pelleHus 3a/ad; 3HAKOMCTBO C IMOHATHSAMHU:
3aKOH OOJIBIINX YUCET, METO/Ibl BBIOOPOYHBIX UCCIIEI0OBAHUI; yMEHUE TTPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCEI B IPUPOTIHBIX U OOIIECTBEHHBIX SIBICHUSX;



[IPyl4. ymeHue cBOOOJHO OIEpUPOBATH MOHATHUSMH: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN YroJl, NIEPECEKAIOIINECs, NTapaliieIbHbIC U
CKPEILMBAIOIINECS TPsMbIE, MapajUIeIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIYy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
WCTOJIb30BAaTh TPU PEHICHUH 337134 M3Y4YeHHBbIC (DAaKThl U TEOPEMBI IUIAHUMETPUH; YMEHHUE OLIEHUBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupamMuia, Gurypa u moBepXHOCTh BpAIICHHUS,
UWIMHIIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHHS KOHYCa U [IUJIMHAPA, apaJulebHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, IIOCKOCTb, Kacarolasics cepsl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOMCTBA F€OMETPHUUECKUX (UTYP,
CaMOCTOSITENIFHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HUX; YyMEHHE MPOBOIUTH
Kinaccupukanuo GUryp MO pa3IUYHbIM MPHU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JIOTIOJHUTENbHBIC
MIOCTPOEHHUS;

[1Py15. ymeHnue cBOOOIHO ONEpUpPOBATh MOHATUSAMU: IJIOWAAb PUTYPBI, 00beM (UTYpHI, BEIUYUHA yTIIa,
paccTostHuEe OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKY HNPSMBIMHU, PACCTOSIHUE MEXKIY IIOCKOCTAMH,
wiomaas chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHIBL, TPU3MBI, KOHyca, IHJIWHApa, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienuneaa, NupaMuabl, Npu3Mbl, WIKHAPA, KOHYyca, [1apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX PUTYD;

[1Py16. ymeHue cBOOOJHO ONEpUPOBATH MOHATUSAMU: JBUKEHHE, NTapaJUIeIbHbIN IEpeHOC, CUMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHue M0A00Ms, TOM00HBIE (UTYpBI; yMEHUE
pacrio3HaBaTh paBHbIE U M10JI00OHBIE (PUTYPBI, B TOM YHUCIIE€ B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCMOJb30BaTh TEOMETPUYECKHE OTHOIIEHHs, HaXOJUTh TE€OMETpUYECKHE BEIMYUHBI ([UIMHA, YTod,
IUI0IIab, 00BEM) IPH PEIIEHUH 3a]1a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 pealbHON KU3HU;

[T1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: MPSIMOYTOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJIMHATHl TOYKH, KOOpPJMHATHI BEKTOpa, CyMMa BEKTOpPOB, MPOM3BEICHHUE BEKTOpa Ha 4YHUCIIO,
pa3io)keHue BeKTopa Mo 0a3ucy, CKaJlIpHOE MPOU3BEIECHUE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BEKTOpPaMM; YMEHHUE UCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIM METOM JUIsl pEHIeHUs] T€OMETPUYECKUX
3aa4 M 3a/1a4 JAPYrux y4deOHBIX MPEeIMETOB; ONEpUPOBaTh MOHATUSAMHU: MaTpuma 2 X 2 u 3 x 3,
OIIPEAEIIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

[IPy18. yMeHne MoAenupoBaTh peallbHbIE CUTyallud Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 3a/a4, UCCIIEJOBAaThb IOCTPOECHHBIE MOJEIHN C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUYECKUX MOHATUI U BEJTUYMH, PEIlaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IMOJYYEHHBIN
pe3yibTaT; pelmaTrh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMaTHYECKOTO aHalin3a, B TOM 4YHCIIE
COLIMAJIbHO-PKOHOMUYECKOT0 U (PU3MUECKOro XapakTepa;

[1Py19. ymenue BbIOMpaTh NOAXOMAMIMNA METOA JUI pEIleHHs 3aJa4yd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX MPOILIECCOB U SABICHHUN; YMEHHE PAacIO3HAaBATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME MPUBOAMTH IPUMEPBl MATEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

MP1. camocTosaTensHO HOPMYTUPOBATH M AKTyaAJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



MP2. ycraHaBiMBaTh CYIIECTBEHHBIM TpPHU3HAK WM OCHOBAHHUS JJIA CpPaBHEHUs, Kiaccupukanuu u
00001IEeHHS;

MP3. onpenensars Lenu AesTeIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHXKEHUS;

MP4. BbIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

MP7. Bmajgerb HaBBIKAMH Yy4eOHO-MCCIIEAOBATENLCKOM W TPOEKTHOM JESTEIbHOCTH, HaBBIKAMHU
paspenieHus npooiem;

MPS8. criocoOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUs [IPAKTUYECKHX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHMS,

MP9. oBnaneHne BUIaMHM JEATENBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMs, €r0 HHTEPIPETAaLNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B DPA3MUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHCJIE TPU CO3JaHUH
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

MP10. ¢opmupoBaHuEe HAYYHOTO THIIA MBIIUICHHS, BJIAJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSIMU U METOJIaMU;

MP11. craButb u (opMyIMpPOBAaTH COOCTBEHHBIE 3aJjaud B OOpa30BaTEIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsX;

MP12. BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBA3M U AKTYaJIM3UPOBATh 3a/ady, BBIABUIATH THUIIOTE3Y €€
pElIeHNsl, HaXOIUTh apryMEHTBl Ul JOKa3aTebCTBA CBOMX YTBEP)KICHMM, 3alaBaTb NapaMeTpbl U
KpUTEPUHN PELIEHUS;

MP13. ananu3upoBaTh IOJIyY€HHBIE B XOJI€ PEIICHUS 33Jaud Pe3yJbTaTbl, KPUTUUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP14. naBath OLIEHKY HOBBIM CHUTYaIlUsIM, OLICHUBATH TPUOOPETEHHBIH OIIBIT;

MP15. pa3pabarbiBaTh IUIaH pelIEHUS MPOOJIEMBbl C Y4E€TOM aHajlu3a MMEIOLIMXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

MP16. ocyuiecTBiasATh IeJCHANpPABIECHHBI TOMCK MEepeHoca CPeACTB M CIOCO0OB JIeHCTBUA B
npodeccuoHaNbHYIO Cpeny;

MP17. ymeTh IEpEeHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MIPAKTHUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
MP18. yMeTh UHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

MP20. craBuTh npoOieMsl U 33a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS;

MP21. BnaseTrh HaBbIKAMHU MOJIy4€HUs WH(OpPMAlMM U3 HUCTOYHHMKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U UHTEPIPEeTalni0 HH(OPMAlMU Pa3INYHbIX BUAOB U
¢bopM npencTaBieHMs;

MP22. co3gaBaTh TEKCTHl B PazIMuYHBIX (opMmarax ¢ y4yeToM Ha3HaueHUs HH(OpManuu M LEeNeBOM
ayaAMTOPUH, BEIOUpAst ONTUMANIBHYIO (POPMY Mpe/ICTaBIEHUs U BU3yallU3aliH;

MP23. oueHuBaTh JOCTOBEPHOCTb, JIETMTUMHOCTH HH(POpPMAIMM, €€ COOTBETCTBHE IIPAaBOBBIM H
MOpPaIbHO-ITHYECKUM HOPMaM;

MP26. ocymiecTBiIsTh KOMMYHUKALIUK BO BCeX cepax KU3HU;

MP27. pacnio3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHWMATh 3HAYCHUE COIMATIBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallMi U cMATYaTh KOH(QIUKTHI;

MP28. BnasieTh pa3IMyHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBUS;

MP29. apryMeHTHpOBaHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYallUH;

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIBb30BAHNEM SI3BIKOBBIX CPE/CTB;
MP31. moHMMaTh U UCTIONB30BATh MPEUMYILECTBA KOMAaHAHOW U MHIUBUAYaIbHONU pabOTHI;
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MP33. npuHMMAaTh €U COBMECTHOM NEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH JECUCTBUSA T10
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM, paCHpEeAciATb pPOJIM C y4€TOM MHEHUN Y4YaCTHHKOB
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

MP34. orneHMBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKIOTO yYaCTHHKA KOMAaHIBI B OOLIUH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MP38. caMOCTOSTENIbHO OCYIIECTBISATH MO3HABATENIbHYIO JAESTEIbHOCTD, BBISBISATH IPOOJIEMBI, CTABUTD U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYaIUSX;
MP39. caMOCTOSATENbHO COCTABJATH IUIAH PEHICHHUS MPOOJIEMbl C YUYETOM HMEIOIIMXCS PECypCcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUII;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHsIM;

MP41. pacumpsarh paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA,

MP42. nenaTh 0OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

MP43. orieHrBaTh MPHOOPETEHHBIN OTIBIT,

MP44. cnocobcTBoBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOM JpyIUIIMU B pa3HBIX 00JacCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MP45. naBaThb OLIEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJITATOB LICIISIM;

MP46. BiageTh HaBBIKAMH IIO3HABATEIBHOH pEe(ICKCHHM Kak OCO3HAHMS COBEPIIAEMBIX ACUCTBUN U

MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB M OCHOBAHUIA;
MP47. ucnonbs3oBaTh MpueMbl peQieKCUH ISl OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

B) SMOIIMOHAIILHBIN HHTEIICKT, IPEIIOIararomnii copMUPOBaHHOCTH:
MP49. camoco3HaHus, BKIIOYAIOIIETO0 CIIOCOOHOCTh NOHMMATh CBOE HMOIIMOHATIBHOE COCTOSIHUE, BHJIETh

HaIpaBJIEHUs] Pa3BUTHS COOCTBEHHON IMOLIMOHAIIbHOM cpephl, ObITh YBEPEHHBIM B ce0€;

MP50. camoperynupoBaHus, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ MOBEJIEHUE, CIOCOOHOCTh aAanTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTb,
OBITb OTKPBITHIM HOBOMY;;

MP51. chopMUpOBaHHOCTh BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTpeMIIeHHE K JOCTHXKEHHIO LEeNH U
ycIIexy, OITUMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh, HCXO/s U3 CBOMX BO3MOXKHOCTEMH;

MP52. sMnaTum, BKIIOYAIOLIEH CIOCOOHOCTh NOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHUX, YUYUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

MP54. npunumats ce0s, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MP5S5. npuHEUMAaTh MOTHBBI M aPTYMEHTBI IPYTUX JIFOACH NPU aHAJIU3€ PE3YIbTAaTOB IEATEIBHOCTH;
MP56. npu3HaBaTh cBOE IPaBO U MPaBO IPYrUX JIOAEH Ha OLIMOKY;

MP53. couManbHBIX HaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMHU
JIObMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI;

JIP1. chopMHpPOBAHHOCTh TPAKIAHCKOM MO3UIUHM OOY4YaloOLIerocs Kak aKTHMBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTRa;

JIP6. ymeHue B3aMMOJEMCTBOBATh C COIMAIIbHBIMH WHCTUTYTaMU B COOTBETCTBHM C UX (QYHKIUSMU U
Ha3HaYCHHEM;

MNaTpUOTUYCCKOI'O BOCIIUTAHUA:
JIPS. C(I)OpMPIpOBaHHOCTB pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HACHTUYHOCTH, MTaTPUOTU3MA, YBAXKCHUA K CBOCMY

HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHon, roproctu 3a CBOM Kpai, cBor Poauny, CBOM A3bIK U
KYJbTYpPY, NPOILIJIOE U HACTOSAIIEe MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;
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JIP9. 1EHHOCTHOE OTHOLIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M HIPUPOJHOMY
HACJIEUIO, MaMATHUKAM, TpaauuusM HaponoB Poccum, poctmxkeHusMm Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX U TPYJE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPO/Ia;

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYINETO;

JIP16. »scrernyeckoe OTHOIIEHME K MHpPY, BKIIOYash AICTETUKY ObITa, HAYYHOIO W TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

JIP17. ciocoOHOCTh BOCHPUHUMAThH pa3IUYHbIE BUJBI MCKYCCTBA, TPAJUIMU U TBOPUYECTBO CBOETO U
JAPYTUX HapoJOB, OILIyIIAaTh 3MOLMOHAIBHOE BO3AECHCTBHE MCKYCCTBA; KYJIbTYPHBIX Tpaguluil u
HapOJHOT0 TBOPUYECTBA; TPYIOBOIO BOCIIUTAHUS:

JIP23. rOTOBHOCTB K TPYAY, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

JIP25. wHTEepec K pasnu4HBIM cdepam TpoPecCHOHATBHON ESTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oynyiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHbL;

JIP26. TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO0Opa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,
JIP27. chopMupOBaHHOCTH IKOIOTUYECKOM KYJIbTYphl, TOHUMAHUE BIUSHUS COLIMATbHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COIUAIBHON Cpeibl, OCO3HaHHME TIJIOOATBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIeM

JIP30. ymeHne mporHO3WpOBaTh HEOIATOMPHUSATHBIE IKOJIOTHYECKUE IMOCIECACTBUS MPEITPUHUMAEMBIX
JNENUCTBUN, IPEAOTBPAILATh UX;

JIP32. copMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAayKd U OOIIECTBEHHOHM MPAaKTUKH, OCHOBAHHOTO HA JUAIOTe KYJIbTYp, CIIOCOOCTBYIONIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMUKYJIbTYPHOM MUDE;

JIP33. coBepiIeHCTBOBAHME SI3bIKOBOM M UUTATENILCKON KYJIbTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEKIY
JIOJbMU U NTO3HAHUS MUPA;

JIP34. oco3HaHuE LEHHOCTM HAyYHOM JI€ATENbHOCTH, TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO H
HCCIIEI0BATEIbCKYIO JESTETbHOCTh HHUBHUIYaIbHO U B IPYIIIE;

ConepaHue MPaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha MIOATOTOBKY 00yYaroImuxcs K
OCBOEHHIO TPOPECCHOHATBHOIO MOAYJS MNpOrpaMMbl TOATOTOBKM CIIEIMAIMCTOB CPEJHEr0 3BEHa 10
CIIELIMAIIHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

I[IK 2.2. KoHTponupoBaTh W aHaIM3UPOBATh (PYHKIIMOHUPOBAHUE CHUCTEM aBTOMAaTHUYECKOTO
YIIPaBJIEHMSI B IIPOLIECCE DKCILTyaTall|H.

A Takxke pOpMHUPOBAHMIO 00ULUX KOMNEMEHUUIL:

OK 01 Bri6upath crocoObl pemeHus 3a1a4 npoecCHOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POPMAIUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN JeATeIbHOCTU

OK 03 IInanupoBatTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATENIbHOCTh B MPO(eccCHOHANBHOM cepe, UCI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLUsAX

OK 04 3¢ddexTrBHO B3aUMOCHCTBOBATh U pabOTATh B KOJUICKTUBE U KOMaH]Ie

OK 05 OcymecTBiasiTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO TIO3UILIHI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEN, B TOM YHCIE C
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Y4E€TOM TapMOHHM3ALMHM MEXHAIIMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHAApTHI
AHTUKOPPYIIIMOHHOTO IOBEJICHHUS.

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOUIEH CpPebl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpexXIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUSIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKONU KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce Mpo(hecCHOHATBHONW JEeATENbHOCTH M TOJJAEpKaHUs HEOOXOTUMOTO YpPOBHS (U3NUECKOM
IIOJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

BrimonHenue npakTHYecKuX padoT Mo yueOHO! AuciuminHe «MaTemMaTrika» HalpaBiIeHo Ha:

- 000011eHHE, CUCTEMAaTU3aLUIO, YIITyOJIeHue, 3aKpeIUIeHne, pa3BUTHE U JETAIN3AIMIO [TOJyYeHHbIX
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM Y4eOHOM IUCLUIUINHBI;

- (hopMUpPOBaHME YMEHHUH NPUMEHATH MOJIyYCHHbIC 3HAHUS HA NPAKTUKE, PeaH3alMio €IUHCTBA
MHTEJJIEKTYaJIbHOM U MIPaKTUYECKON AESITEIbHOCTH;

- (hopmHpOBaHHE U pa3BUTHE YMEHM: HaOIIOAaTh, CPAaBHMBATh, COIOCTAaBIATH, AHAIU3UPOBATH,
Je7aTh BBIBOABI M OOOOIIEHMS, CaMOCTOSTEIbHO BECTH HCCIICAOBAHMSA, IIOJB30BATHCS PA3TUYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalMll, CXeM, rpaduKoOB;

- pa3BUTUE MHTEUIEKTYaIbHbIX YMEHMH y OyaylMX CHEHUAINCTOB: AHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpaOOTKY NpHU PELIEHUH MOCTaBICHHbIX 3a/1a4 NPOPECCUOHATBHO 3HAUUMBIX KaUeCTB, TAKMX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAsI MHULIUATHBA.

[IpakTyeckue 3aHATUS TPOBOJSITCS B paMKaX COOTBETCTBYIOIIEH TEMbI, I10CIHE OCBOEHMS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCIIeYnBatOT HATMYKE 3HAHUH, HEOOXOAUMBIX ISl €€ BBITOJIHEHUS.

13



2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTue Ne 1
«ApudmMernyeckue aeiicTBUS HAJ AeHCTBUTEIbHBIMHA U KOMILJIEKCHBIMU YHCJIAMU.
Ipu6auKeHHbIE BHIYNCIEHUD)

Heab: OGOOINTS U CUCTEMATU3UPOBATH 3HAHUS, YMEHUS W HABBIKM BBIMOJIHEHUS JEHCTBUH C
JeUCTBUTENbHBIMU U KOMIUIEKCHBIMU YUCIIAMH, IPUOINKEHHBIX BBIYMCICHUH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 BeiOuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW JAEATENIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITOJIHEHUS 3a4a4 MPO(ECCHOHAIBHOM JICSITENbHOCTH;
[1K 2.2. KonTponupoBaTh U aHATM3UPOBATh (YHKIMOHUPOBAHNE CUCTEM aBTOMATHUYECKOTO YIPAaBIICHUS
B TIpOLIECCE IKCILTyaTallHH.

MarepuaibHoe odecneyeHHe:
I/IH[[I/IBI/IZIyaJII)HI)IC 3aJaHusd, CHpaBO‘-IHI)IC MaTepI/IaJH)I, KOHCIICKTHBI HCKHHﬁ.
3ananue

1. Pewure 3amauu:

a) bpurage TexHukoB Obla yCTAaHOBJIEHA HOpMa — MPOTATUBAHUE DJIEKTPOIPOBOJAA 1O 2,5 KM B
neHb. B mepBhIil neHp Opuraga npotsHyna 2 KM IpOBOJAA, a BO BTOPOW JeHb — 3kM. Haiiaurte
MIPOIICHT BBIMOJHEHUSI HOPMBI B TIEPBBI 1 BTOPOH JICHB.

6) B mexe padorarot 20 pabounx, U3 HUX 8§ TEXHUKOB MO PeMOHTY. Kakoif mpOIeHT OT BCEro uncia
pabouux 11eXa COCTABISIOT TEXHUKH?

B) Pabounii 7eHb TEXHOJIIOTOB YMEHBIIUICS ¢ 8 YacoB J0 7 4acoB. Ha CKOIBKO MPOILIEHTOB HYKHO
MOBBICUTh TMPOU3BOJUTEIBLHOCTh TPY/a, YTOOBI MPH TEX >K€ pacleHKax 3apa0oTHas IuUiaTa
Bo3pocia Ha 5%7?

2. Brmuauncnure:

5.7Y. (2323 _92). 12233 4% 42
a) (8 + 12) (3 58 2 58)’ 0) =414,
5) 4241135k 0 12,8:0,624--:3,05:0,05;
3 3 6 85:15—1
6 _196. 1). 2 _92.1%).7%
0152-122- (0,1 +); e) (1,82 —23-13):25
0,15-0,15:3% 1, —_122).11
N 3 (1307 -1,2%):11
~240,:25
3. JlaHbI KOMIIIEKCHBIE YHCIA:
Zl = 3 + 21,
Zz = 4‘ - i,
Z3 = 54+ 21,
Z, = 6 — 3i.

BremosHNTE NEHCTBUS:
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a)Zl'Zz+Z3'Z4; 6)21'Z4+22'Z3

Zq, Z2

r) ) ) 2
Z Z

e) = x) =,
Zg Z1

3) |21|; |Zz|, |Z3|, |Z4|'

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

— BHuMaTenpbHO 03HAKOMBTECH C YCJIOBUCM 3adaHUs.
— HOHBSYHCB CBOMMHM IIKOJIBHBIMH 3HAHUAMHU (B cilydyac 3aTpydHCHUSA BOCHOJ'IB3y1‘/lITeCB
CIIpaBOYHBIMU MaTepI/IaHaMI/I), BBITIOJIHUTEC 3aaHUC

Xon padoTsl:
3ananmne Nel
2 1 2+1 3
3 Ay
2 Sty=5 =770
1 1 1.1 2 2.
3 31+41=0G+4+(3+3)=7+2=7%
2 1 2 1 1 1,
5 3i-12=@-D+(¢-2)=2+:=25
5 L.3_Z.t_7t_71_7
1214 21212:;) 31.3113 3139’ 3
6) 2533 =TiHT sn T s 5
2 1 2 1 6+ 11
) 3i+14i=0+10+(G+3) =17+ =173,
3aganue No2

IMpumep. Haiitu (8+1i):(2-3i).
8+i
Pemenue. [lepenuiiem 310 OTHOILIEHUE B BUAE APOOH: P
—ol
YMHOXHUB, €€ YUCIIUTENb U 3HaMeHaTe b Ha 2 + 31 ¥ BBIIIOJIHUB BCe MPeoOpa3oBaHUsL, MOTYIHM:
(8+i)(2+3i 134261 .
?( ) = =1+2i
(2-3i)(2+310) 13

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Onenka "oTam4Ho' craBUTCs, ecid paboTa BBHIMOJIHEHA B TOJHOM OO0BEME C COOMIOACHHEM
HEOOXOIMMOM MMOCIEN0BATENLHOCTH AEHCTBUM.

Ornenka "'Xxopoio' cTaBUTCS, €CJIM BHITIOJHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO JIOMYIIEHBI 2-
3 Hemouera.

Onenka "'y10BJIETBOPUTEJIbHO'" CTaBHUTCS, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO OOBEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIEC PE3YJIBTATHI U BHIBOJBI.

OrneHka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CM paboTa BBINMOIHEHA HE MOJHOCTHIO MKW 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.
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Tema 1.1 PazBurHe NOHATHSA 0 YHCIIE

IIpakTu4yeckoe 3ansitue Ne 2
«PelieHne NPUKJIAAHBIX 32124 HA TPOLEHTHD)

Heanb: OO6OOIUT, W CUCTEMATH3UPOBATh 3HAHMSA, YMEHHUS M HABBIKM TIPH BBITOJHEHUU
IIPOLIEHTHBIX BBIYMCIICHUI

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:

OK 01 Beibuparbs cmocoObl pemieHust 3amad Npo(ecCHOHANBHOM IESATENbHOCTH HPUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHajIM3a M HMHTEPIPETAluH HH()OpMaIUH H
MH(OPMAIIMOHHBIEC TEXHOJIOTHH /TSI BBITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JICSITENbHOCTH;
[1K 2.2. KonTponmpoBaTh U aHAIH3UPOBATh (YHKIMOHUPOBAHUE CUCTEM aBTOMATHUYECKOTO YIPABIICHHUS
B TIpoLIECCe IKCILTyaTallHH.

MaTtepuajbHoe obecnieyeHue:

WunuBuyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3amanmne

1. Hanor Ha noxonsl coctaBisieT 13% ot 3apaboTtHoii matel. [locne yaep:kanus Hajmora Ha JOXOMAbI
paOouuii moday4ua 3a BBINOJHEHHYI paboty 16530 pybneil. Ckonbko pyOnel cocraBiser
CTOMMOCTD BBIIIOJIHEHHOU pabOTHI?

2. B uHTepHeT- Mara3uHe MOXXHO 3aKa3aTh J€TalM C JIOCTaBKOH, IIPH 3TOM CTOMMOCTb JOCTaBKH
cocraBisier 7% oOT cTouMoCcTH 3aka3a. llpeanpusarue paenaer 3aka3 JAerajledl Ha CyMMy
60000py6neit, mpu 3TOM mony4yaer ckuaky 15% Ha onrToBwlif 3aka3. KakoBa Oyner cToMMOCTb
JOCTaBKH 3TOTro0 3aKa3a?

3. Kowmmccns 3a Me:xOaHKOBCKHI TiepeBo cocTaBiseT 1,5% ot cymMel iepeBojia, HO He meHee 100
py6ueit. KakoBa Oyzner komuccus 3a Mex0ankoBckuil nepesoa cymMmsl 50 000 py6ineit?

4. 25% y4acTHUKOB KOHKYypca MpodeccrnoHallbHOTO MacTepcTBa Mpouuin B nonydunai, u3 Hux 10%
okazanuch B (uHane. CKONbKO ObUIO YYaCTHMKOB KOHKYypca, €ciii (PMHATUCTaMHU OKa3aluch §
4eJI0BEK?

5. 3a HecBOEBPEMEHHOE BBINIOJHEHHE JOTOBOPHBIX 0053aTENbCTB COTPYAHUK  Jumaercs 25%
MECSYHOT'0 OKJIaJia M, KpOME TOr0, 3a Ka)Ibli MPOCPOUYEHHBIN Mecall k mTpady npubdasnsercsa 5%
MecsiuHoro okiaga. Oxnan cotpynnuka 20000 py6useit. B kakoM pazMepe OH JOJKEH 3aljiaTUTh
mrpad Ipyu HapyIIEHUH CPOKOB Ha 5 MecsLeB?

IHopsinok BbINMOJIHEHHs PA0OTHI:

- BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

— [lonp3ysich MOAy4YEeHHBIMH 3HaHUSAMH (B ciay4yae 3aTpyJHEHHS BOCHOJb3YHTECh
CIPaBOYHBIMU MaTEpUaAIaMHU), BBIIIOJIHUTE 3aJJaHUE.

OmuH m[poleHT — 3TO OAHA coTas oyl 4Yucia. MaTeMaTHYecKUMM 3HakaMHM OJHWH TPOLEHT
3amuckIBaeTcsa Tak: 1%.

Omnpenenenre OJHOTO MPOLEHTAa MOXHO 3amucarh paBeHcTBoM: 1 % = 0,01 * a 5%=0,05, 23%=0,23,
130%=1,3 u T.71.

Kak naiitu 1% ot uncna? Pa3 1% 310 onHa coTast 4acTh, Haj0 yucio pazaenuTs Ha 100. [Jenenue na 100
MOKHO 3aMeHuTh yMHOkeHueM Ha 0,01. ITosromy, uroObl HaiiTh 1% OT JaHHOrO 4YHCHa, HYXKHO
yMHOXUTH ero Ha 0,01. A eciu HykHO HailiTu 5% OT 4Kcia, TO yMHOXKaeM AaHHoe uucio Ha 0,05 u 1.1.
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3adaua: Mara3uH 3aKkynaer sHeprocoeperaromye Jamiisl mo ontoBoi neHe 110 pybneit 3a mryky
u npoxaeT ¢ HaneHkou 30%. Kakoe HanbosbIee YMciIo TaKUX JIaMIT MOKHO KYITUTh B 9TOM MaraswHe Ha
1200 py6neit?

Pewenue

1) OrnpezernsaeM HalIGHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpenensieM pO3HUYHYIO IIEHY JIAMII:
110 + 33 = 143 py0. po3HHYHAas 1IeHA

3) OmnpenensieM KOJUYECTBO JIAMIT

1200 : 143 = 8 (ocT. 56)

Omegem: 8
dopma npeacTaBiIeHUs Pe3yJIbTaTAa: BHIIIOJHCHHOE 33]JaHHC

Kpurepum ouenku:

Ouenka "OTJAMYHO'" CTaBUTCS, €cau paboTa BBHIMOJHEHA B MOJHOM O0BEME C COOJIOJIEHUEM
HE0o0XO0IMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Omnenka "xopommo' CTaBHUTCS, €CIIM BBIITOJHEHBI TPEOOBAHMS K OLIEHKE "OTJIMYHO", HO TOITYIIEHBI
2-3 Henmoyera.

Ouenka "ya0BJIeTBOPUTEIBLHO' CTaBUTCS, €clii padoTa BBINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBL.

OrneHka ""Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CIM pad0Ta BHIMOJIHEHA HE MTOJHOCTHIO WM 00BbEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTne Ne 3
«PelleHue panMoOHAJBLHBIX YPABHEHHIT M CCTeM ypaBHEHHII»

Henb: ®opmupoBarb yMeHUs pellaTh JHWHEHWHbIE, KBajJpaTHble, OWKBaJapaTHbIE, JIpPOOHO-
palMOHaIbHBIE YPABHEHUS.

BeinosiHenue padéoTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCUOHAIBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCUOHATILHOM 1eATeIbHOCTH;

3ananne
1. Peuuth ypaBHEHHUS:
a) x—2)—-5=4—-(5x—-1);
6) 2x+7)Bx—1)—Gx—1)(x+3) = (x+ 1)?
x—1 4+2x,
B) 5 =5
) —zx?+12=0;
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1) 10x% +5x = 0;

e) 2x2+3x—5=0;
x) 3x2+7x—6=0;
3) x24+8x+15=0;
u) x*—2x%2—-8=0;

2
0 S =0
X 4,
1) 2x-3 X
x2-2x  2x-1 .
M) x-1  1-x 3,
2. Pemmre cuctembl ypaBHEHUI:
3x—y =3,
) 13x -2y = 0;
5 2x + 3y =3,
) 5x + 6y =09;
2 _ = _
B) x4 =y 2,
2x +y =2;
xy—x+y=7,
r) xy+x—y=13;

Iopsiaok BbINOJIHEHUS PA0OTHI:
Ilopsinok BbINOJHEHUS PadOThHI:

[Tpu perieHny ypaBHEHUN UCIOIB3YIOTCS CIIEAYIOIIME IpaBuiia IpeoOpa3oBaHus  ypaBHEHHH B
PaBHOCUJIBHBIE:

a) Kakoil- 1100 uJeH ypaBHEHHMs MOXHO MEPEHECTH M3 OJIHOM €ero 4actu B JAPYILYyl0 C
IIPOTUBOIMOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUSI MOXKHO YMHOXHTb WUJTM PA3EIUTh HA OJTHO TO XK€ YHUCIO, OTIUYHOE OT

KpaTkue TeopeTrnueckre CBEICHHUS
Pemenue ypaBuenuii |-1l crenenu ¢ ogHoN nepeMeHHOM

-b . . .
ax+b=0,(x= —,a# 0) — nuHEeiHOE ypaBHEHHE | CTETICHH ¢ OJTHOM epeMEHHON

ax? + bx + ¢ = 0 (a # 0) — ypaBHenue || crenenu ¢ ofHOI MepeMeHHO}A.

1. Onpenenuts BUJ YpaBHEHUS W CIIOCOO €ro PelieHws .

2. Ecniu ypaBHeHHE JpOOHO-palMOHANIBHOE, TO HAUTH 00Nl 3HAMEHATENh BCeX Ipo0eii, KoTophie
BXOJIAT B YpaBHEHHE.

3. YMHOXHUTB 00€ YacTH ypaBHEHHUS Ha OO 3HAMEHATEb.

4. PemnTh MOJYYEHHOE L[EJI0€ YPABHEHUE.

5. IlpousBecTr MPOBEPKY KOPHEW, M MCKIIOYUTH T€ U3 HUX, KOTOPbIE OOpAaIIalOT B HYJb OOt
3HAMEHATEb.

Pemum ypaBHeHUS:

a) (Bx + 1) + (4x — 1)? = (5x — 2)?

PackpoeM ckoOKH, IpuMeHsis GOpMyIIbI COKpaIieHHoro yMHoxenus (a + b)?u  (a — b)?

9x% + 6x + 1+ 16x%2 —8x + 1 = 25x% — 20x + 4

9x2+6x+1+16x>—8x+1—25x2+20x—4=0

[TpuBeaeM 1o100HBIC YICHBI, MOTYYHM

18x -2=0
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X =—=-
18 9
1
OtBet: x = 5~ KOpCHb ypaBHCHHSL.
X 7 8
6) = — =
x=2  x+2 x2-4

Paznoxum X2 — 4 Ha MHOXKMTENH M IIEPEHECEM BCE YIICHBI yPaBHEHHMS B JIEBYIO 4acTh. IIpuBeaeM

Ipobu K 00IIeMy 3HAMEHATEIIIO:
X 7 8

x—2 x+2 (x-2)(x+2) =
x(x-2)-7(x-2)-8 _

(x=2)(x+2) 0
x2+2x-7x+14-8 0
(x+2)(x-2) -
x2-5x+6
(x+2)(x-2) -

JIpoOb paBHa HYJIIO, KOIa €€ YUCIUTENL PAaBEH HYJIIO, a 3HAMEHATEN b HE PABEH HYJIIO, T.€.
x+2)(x=2)#0=>x#2,x +#+ =2
x2—5x+6=0

D=25-24=1
5+1
x; =—=3
1 E
-1
Xy, =—=2
2 2
Ho tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHb, CIIEIOBATEIHHO, PEIICHUEM YPaBHEHUS
Ooymer x; = 3

OtBet: X = 3
dopma npeacTaBIeHUs Pe3yJIbTaTa: BHIIIOJHCHHOC 33JaHHC

Kpurepun onenkn:

Ouenka "OTJAMYHO" CTaBHUTCS, €Cii paboTa BBHIMOJHEHA B TOJHOM O0BEME C COONMIOJECHUEM
HE00XO0TMMOM MMOCIIeI0BATEIHLHOCTH JACHCTBUM.

Onenka "xopomo' cTaBUTCS, €CJIM BBIIIOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO TOMYIIEHbI
2-3 HenoueTa.

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

OrieHka ""Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO MU 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 4
«Pemenue 3a1a4 Ha cocTaBjieHHe YPaBHEHHUIl ¢ MPo(ecCHOHATBHBIM CO/IeP:KAHNEM))

Heab: O0OOLUTH U CHUCTEMATU3UPOBATh 3HAHUS, YMEHHUS YydYallUXcs MpU pPELIeHUH 3aj]ad Ha
COCTABJICHUE YPaBHEHHUM.

Boinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajaad NpoPecCUOHANbHON eATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBbIE CpEACTBa IOMCKA, aHANW3a U MHTEpHpeTanuu MHPOpMaluu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOM 1€ TeIbHOCTH;
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I1K 2.2. KonTponupoBaTh U aHAIM3UPOBaTh (GYHKIIMOHUPOBAHUE CUCTEM aBTOMATHYECKOTO YIPABICHHS
B IIpOIIeCCe IKCILTyaTalluH.

3ananue
Penmute 3agaun:

1. IlpoBon minHoi#l 135 MeTpoB pa3pe3anu Ha ABE YAaCTU TaK, YTO OJHA U3 HUX KOpoue JApYyroil B 1Ba
paza. Halinure 1ivMHy Kaka0M 4acTH.

2. Vmeercs nBa kabenst pasHBIX COPTOB. Macca mepBoro kaOemss paBHa O5kr. Jlpyroii, miwHA
KOTOporo Ha 3M OoJibllie JUIMHBI TIEPBOTO M Macca KaKJIOro METpa KOTOPOTO Ha 2Kr OoJbIie
Macchl KaKJJ0r0 MeTpa repBoro kabdessi, umeet maccy 120kr. Berancnure niuHy Kakaoro Kadess.

3. Ha ckmage nmerorcs aammoukn 60V u 100V. Korga ucnonszoBanu 50% nammnouek 60V u 20%
nmammouek 100V, uro cocraBuio B o0miel ciioxxHoctu 390 mammouek, To Jammnodek 60V ocranock
B 3 paza 6ombiie, yueM 100V. Ckoybko H3HAYaIBHO OBLIO Ha cKiazae Jammodek 60V u 100v?

4. ]JIByM aBTOMaTyMKaMm Iopy4yeHa pabota. BTopoii mpuctynui k paboTe Ha 4yac MO3Ke HEepBOTO.

o 9 o
UYepes 3 gaca mocie TOro, Kak MEPBbIM MPUCTYIHI K padoTe, UM OCTAJIOCHh BBIMIOJTHHUTH 2 Beei

pabotsl. I1o okoHYaHUIO PabOTHI OKA3aI0Ch, YTO KaXK/IbIii BHIITOJHIII ITOJIOBHHY BCel paboThl. 3a
CKOJIbKO YacOB KaJIblii, paboTast OT/IEJIbHO, MOKET BBIIOJIHUTH BCIO paboTy?

Ilopsinok BbINOJIHEHHUS PadOTHI:
— BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUS.
— [Tonb3ysich MOMy4eHHBIMH 3HaHUSAMH (B ciay4yae 3aTpyJHEHHS BOCIHOJb3YHTECh

CIPaBOYHBIMU MaTE€pUAIaMHU), BBIIIOJIHUTE 3aJJaHUE.

[Toxg anreOpamdyeckuM METOJOM pEIICHUS 3a/Jad TMOHMMAETCS TaKOW METOJ pEIIeHHs, Korja

HCU3BCCTHBIC BCIIMYUHBI HAXOIATCA B PE3YJIbTATC PCIICHUA YPABHCHUA WM CHUCTCMbI ypaBHeHHﬁ,
COCTAaBJICHHBIX I10 YCJIOBUIO 3aJa4H.

HpI/I peuieHun 3aaa4 anre6pa1/1quKI/IM METOJOM OCHOBHAsd MBICIIUTCIIbHAA ACATCIbHOCTD

COCPEAOTAYMBACTCA Ha ICPBOM OTallC PCIICHUA 3aJavdu: Ha pa360pe yCJI0BUA 3aJa4nu U COCTABJICHUU
ypaBHeHI/Iﬁ HJIM HCPABCHCTB I10 YCJIOBUIO 3a/1a4H.

BTOpI)IM OTallOM SABJIICTCA PCHICHUC COCTABJICHHOIO YPAaBHCHUSA WM CUCTEMBI ypaBHeHHfI,

HEPaBCHCTBA NJIN CUCTCMbI HCPABCHCTB.
TpeTI)I/IM BAXXHBIM 3TaIllOM PCHICHUA 3a/1ad ABJIACTCA IMPOBCPKA PECIICHUA 3aaa4u, KOTOpad IMPOBOAUTCA IO
YCJIOBHUIO 3aJ1d4H.

3aoaua:
[TepBbiii pabounii 3a wac nenaer Ha 10 neraneil OGonble, yeM BTOPOW, M BBINOJHSET 3aKas,

cocrosmui u3 60 geranei, Ha 3 yaca ObICTpee, YeM BTOPOW pabOUYMi, BBHIMOTHSIONIMNA TaKOW K€ 3aKa3.
CkounbKo jieTasielt B yac JiesiaeT BTOpoi pabouuii?

Pemenue:
ITycTh X meraneit B yac JesiaeT BTOpoi pabounii, Torna nepsslii (x+10) neraneii.
[Tpon3BOIMTENBHOCTH Bpewms Pa6ora
. . 60 .
1 pabounii (x+10) neraneii B yac 101 60 neranen
. . 60 .
2 paboumnii X JleTaney B yac ~1 60 neranei

Tak kak mepBbIid U3rOTABIMBAET HAa 3 yaca MEHbIIE, YEM BTOPOM, TO COCTABUM YpaBHEHUE:
60 60

- =3
x x+10
[Monyunm x=-20 u x=10 (-20 — HE MOAXOUT MO CMBICITY 3a/1a4H)
10 neraneii B yac ienaet BTOpoil pabouuii.
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Otset: 10 geranei.
@opmMa npeacTaBjieHus pe3yJbTaTa: BHIIIOJIHEHHOE 3a/1aHHE

Kputepun onenku:

Onenka "OTJMYHO'" CTaBUTCS, ecilu paboTa BBHINOJHEHA B MOJHOM O00BEME C COOJOICHUEM
HEOOXOAMMOH IOCIEA0BATEILHOCTH ICHCTBUM.

OrneHka "'Xopo1o' cTaBUTCS, €CIIM BBITIOJHEHBI TPEOOBAHMS K OLICHKE "OTJIMYHO", HO JTOMYIIECHbI
2-3 HenmouerTa.

Onenka "ya0BJIeTBOPUTEIBHO' CTaBUTCS, €clid paboTa BBINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BHIBOJIBI.

OreHKa ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CIM paboTa BHIMOJHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3anaTHE Ne 5
«Pemienne paunoHaJIbLHBIX HEPABEHCTB»

Hean: IIoBTOpUTH M 3aKpPENUTh 3HAHWS M YMEHUS YYAIUMXCS IPU PEUICHUH PalUOHAIBHBIX
HEPaBEHCTB.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIW3a U MHTEpHpeTanud UHPOpMaluuUu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHHS 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;

3amanmne

Pemnts HepaBeHCTBA:

1) 3x—(2x—7) <3(1+%); ) x+=>3;
) - ) AT
5 x*+x—-6<0; 6) x2+3x+2>0;
7) x%2<0,25; 8) 4-—x?<0;
9) x%2-8x>0; 10) x2? + 24x < 0;
11) x2 —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
13) x(x —1)(x — 4) > 0; 14) (x+2)(x—5)(x+9) <0;
15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)% > 0;
17) (x +6)(x — 2)3(x + 3)* = 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
19) 2 < o; ZO)WZO;
xX—2 (2 x)( .
-2)(+0? . X2 (x _
21) " <0; 22) T <0;

ITopsinok BbINOJIHEHHS PadOTHI:
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[Ipu pemieHUM HEPAaBEHCTB HUCMOJIB3YIOTCS CIEIYIONIMEe MpaBuia MpeoOpa3oBaHUS HEPABEHCTBB
PaBHOCUIIbHBIE:

a) Kakoi- MO0 4YICH HEPaBCHCTBA MOXKHO TIIEPEHECTH M3 OJHOW €ro4acTH B JPYIyl0 C
MIPOTHBOIOJIOXKHBIM 3HAKOM, OCTaBHB IPH TOM 0€3 U3MEHEHUS 3HAK HEPAaBCHCTBA,;

0) 00e yacTH HEpaBEHCTBA MOKHO YMHOXKUTh WJIM Pa3/ICINTh HA OJHO TO YK€ TIOJOKUTEIBHOE YHCIIO,
OCTaBHUB IIPHU 3TOM 0€3 U3MEHEHHUS 3HaK HEPABEHCTBA;

B) 00€ 4acTh HEPaBEHCTBA MOKHO YMHOXKUTb WJIM PA3/ICUTh HA OAHO M TO Y€ OTPULATENILHOE YKCIIO,
W3MEHUB IIPU 3TOM 3HAK HEPABEHCTBA HA MPOTUBOIOIOKHBIN

[Tpu perieHny cucTeM HEPaBEHCTB HYKHO PEIINTh KKI0E U3 HUX U BEIOPATh 00IIIee pelIeHuE.

Penum HEpPaABCHCTBA.
7x—1 2x—5 7
1. 5x ——+ > —
2 5 10

[lepeHeceM Bce 4WICHBI B JICBYIO YacTh U MPUBEAEM K OOIIEMYy 3HAMEHATENI0. OOIIUil 3HaMEHATEIh
10; Tak Kak 3HaMEHATelb HE COJIEPKUT NEPEMEHHOH, TO B JalbHEHIIEM €ro MOXKHO HE IHCaTh
(omycTUTB).

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

19 —12>0
12
X~ 19

5

12
OTBeT: x € (—; 00)
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

541
Xy ===
5-1 2
2= T3

I'paguxom Qynkuuu 3x2 — 5x + 2 = 0 sBiserca nmapa6osia (puc.2), BETBH KOTOPOH HampaBJIeHBI
2
BBEpX, a TOUKH TepecedeHus mapadoisl u och OXo3tox; = 1ux, = 3
N3006pa3um reoMeTprUyuecKu:

Tak kak MbI pelraeM HEpaBEHCTBO 3x° —5x+2<0, TO PElICHHEM HEPABEHCTBA OYIET MPOMEKYTOK
2
(uHTEpBANT)X € (5; 1)
2
OTBeT: x € (E; 1)
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dopma npeacTaBIeHUs pe3yJbTaTa: BbIIIOJIHEHHOE 331aHHE.

Kputepun onenku:

OneHnka "OTJMYHO" CTaBUTCS, €cild paboTa BBIOJHEHA B IOJHOM O0BEME ¢ COOJIOICHUEM
HEOOXOIMMOH IMOCIIEN0BATENHHOCTH AEHCTBUM.

OrneHka "XOpoI1o" CTaBUTCS, €CIIM BBIMTOJHEHBI TPEOOBAHUS K OLICHKE "OTIMYHO", HO TOMYIIEHBI 2-3
HeJ0YeTa.

OueHka "ya0BJIETBOPUTEJIBHO" CTaBUTCS, €CIM padoTa BBIMOJHEHA HE TOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BBIBOJIBI.

OrneHKa "Hey/10BJIETBOPUTEIBbHO'" CTaBUTCSI, €CJIM Pab0Ta BBIITOJIHEHA HE MOJTHOCTHIO MM 00BhEM

BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.2 @®yHKkuun U rpapuku

IIpakTnueckoe 3ansaTne Ne6
«HUccnenoanne pynkuuii. CBOMCTBA JIHHEHHON, KBAAPATHYHOMN, KyCOYHO-JIMHEIHON 1
APOOHO-IMHEHHOH PyHKIIUID»

Hesn: CucreMaTH3MpoOBaTh 3HAHHUA ydalluxcs, POPMHUPOBATH HABBIKK UCCIEIOBAHUS ()YHKIIHHA.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeiOupars crnocoObl pemnieHus 3aaay Npo(ecCHOHANIBbHOM AESATENbHOCTH IPUMEHHMTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajdM3a M HMHTEpIpeTaluu HH(QOpManuu H
MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPO(PECCHOHATBLHOMN e TebHOCTH;
OK 03 IInanupoBaTh M peaJn30BbIBATE COOCTBEHHOE NPO(PECCHOHATBHOE M JIMYHOCTHOE PpA3BUTHE,
MpEeNNPUHUMATENIBCKYIO JESITEbHOCTh B NpOoQeccCHOHANbHONW cdepe, HCIOoNb30BaTh 3HAHUS IO
(uHAHCOBON TPAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYalMsX;
OK 04 D¢} dexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMAH/IE.
I1K 2.2. KonTponupoBaTh U aHAIM3UPOBaTh (YHKIIMOHUPOBAHUE CUCTEM aBTOMATHYECKOI'O YIPABICHHS
B IIPOLIECCE IKCILTYyaTaLIUH.

3amanmne
1) Haiigure 3HaueHus GyHKIMI B TOUKax
— 9.2 _
a) f(x) =2x*—-3x+1, X, =0,
xZ = 2,
X3 = _1,
6) f(x)= iy x, = —1,
x=3 Xy = O,
X3 == 6
2 3%
2) Jlnst pysknmu f(x) = % HalauTe:
a)  f(x—2);
6)  f(=x%;
1
» 1)
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3) Haiinure obnacte onpeneneHust ¢yHKIIHMA:

6 . _ 7.
Q) Y=o 0 Y=g

) y=vx-3xTZ D y=veia-1Z
1 -

= ’ 3
I[) y m, e) y = 4_9_x2'

4) Hccnenyiite GpyHKIMM HA YETHOCTD:
a) y=x%+2x*+1,; 0) y = 2x7 —4x3 + x;
B) y = 5—3x3; F) y = 2x+2—x;
=2X _ 27X -3x2+1
N y=28-27 0 y=—
- _* . =3x>—2x3+4 .
x) Y=o 3) y =3x x> +4x+ 3
5) Hccnedyime gpynkyuu, 3a0annsle cpaguuecku, Ha 4eMHOCMb:

0)

.....
rrrrr

n) e)

........
----------

ITopsinok BbINOJIHEHHS PadOTHI:
1) Haiigure obnacts onpenenenus GyHKINM.
Jis HaxoXKIeHWs NPOMEKYTKOB 3HAKONOCTOSHCTBA HAMAWTE TOUYKHM IIEPECEUEHHMS] C OCBIO
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abcruce, pemnB ypaBHenue y=0. Halinennble kopHHM paccTraBbTe Ha oc OX B HOpPsIKE BO3pacTaHUs H
HaWAUTE 3HAK PYHKIMU HA KaXJI0M M3 NOJy4YEeHHBIX HHTEPBAIOB. 3alUIINTE PE3yIbTaT.

2) Haiinure o6macth onpeneneHuss GyHKIUU. Y OSIUTECh, YTO OHA CUMMETPUYHA.

3) Hccnenyiite GyHKIHMIO HAa YETHOCTh-HEUYETHOCTD
1.3amenute aprymenT QyHkiuu x Ha "-x". [TogcTaBpTe 3TOT apryMeHT B yHKINOHAIHHOE
BBIpaKCHHE.
2.Y1pocTute BeIpakeHHUE.
3.Takum 00Opa3om, Bbl MOJYYWIN OJHY U Ty k€ (QYHKIHIO, 3alMCAHHYIO JIJIsl apTyMEHTOB
"x"u"-x". ITocmoTtpuTe Ha ABE 3TH 3aIMCH.
Ecmm y(-x) = y(x), TO 3TO yeTHast (yHKIIHS.
Ecmu y(-X) =- y(x), TO 3T0 HeueTHast PyHKITHUS.
Ecmu ke mpo (QyHKIHIO HENb3sl CKa3zaTh, uTo Y(-X)=y(X) min y(-X)=-y(X), TO MO CBOWCTBY
YETHOCTH 3TO QPyHKIHS 0011ero Buaa. To ecTh, OHA HE SBIISICTCS HU YETHOW, HU HCUSTHOM.
4.3anummure caenaHHbIe BAMU BBIBOJIBI.
4) Haiinure Hynu GyHKIIUH, €CIIH OHU €CTh.
5) Uccnenyiite GyHKIMIO HA MOHOTOHHOCTH Ha MOJYYEHHBIX HHTEPBAIaX.
Oyukius F(X) Ha3piBaeTcs Bo3pacraromieit Ha oTpeske [a,b] , ecnu s m00bIX IBYX TOYEK X1 U
X2 u3 [a,b] copaBemmuBo HepaBencTBo F(X1)<F(X2) , Korma Xi< Xz .
Oyukuus F(X) HaspiBaeTcs yobIBatomeil Ha oTpeske [a,0] , eciu asst TFOOBIX IBYX TOUEK X1 H X2
u3 [a,b] cnpaBemnmuBo HepaBeHcTBO F(X1)>F(X2), KOrma X1< Xz .

x%-1

Uccnenosats Gpyakuuio f(x) = .
Pewenue
O6iacts onpeneneaus yHkimu D (f) = (—o0; 0) U (0; +0).

—)2 _ 2 _ 2 _
f(—x)=(x) 1=x 1= x-—1

e ()
f(—x) = —f(x) =>dpynuxuus f(x) sBaseTCs HEUETHOM.
Hymu pysakmun f(x) = 0 ik

x2—-1=0; x#0.
x = +1.

(I)opMa NpeacTaBJdCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3a/JlaHHUC.

Kputepun ounenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHIMIOJHEHA B MOJHOM 00BEME ¢ COONIOJCHHUEM
He00XO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

Ouenka '"'Xxopouo' cTaBUTCS, €CITU BBIIOIHEHbI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO IOMYIIEHbI
2-3 Hemouera.

Ouenka "yn0BJIeTBOPUTEIBHO' CTaBUTCS, €CIIM padOTa BHIMOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYIUTh MPABHIIBHBIC PE3YJIbTATH U BHIBOJIBI.

OuneHka '"HeyJI0BJIEeTBOPUTEIbHO'" CTaBUTCS, €clii paboTa BBIMIOJHEHA HE TMOJIHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.
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Tema 1.2 @®yHKkuun U rpauku

IIpakTH4eckoe 3aHATHE N7
«IlocTpoenne u YreHne rpapuKoB PyHKIMH»

Heab: CucrtemaTu3upoBaTh 3HaAHUS ydalmuxcs, GOpMUPOBATh HABBIKU MCCIIEOBaHUS QYHKIUN U
MOCTPOCHHS I'PaUKOB, UCCIIECAOBAHUS IPA()UKOB IPOU3BOCTBEHHBIX MPOIECCOB..

BoinosiHeHue pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
MH(OPMAIMOHHbBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(ECCHOHATBHON 1eATEIbHOCTH;
OK 03 IlmanupoBaThb M pPEaTU30BBIBATH COOCTBEHHOE MPOQPECCHOHANIBHOE W JMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIBHOCTh B TPOQEeCcCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(bUHAHCOBOM I'PAaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYAIUsX;
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.
[1K 2.2. KonTponmpoBaTh U aHATH3UPOBATh (YHKIMOHUPOBAHUE CUCTEM aBTOMATHYECKOTO YIPABICHHS

B IIpOIIeCCe IKCILTyaTaIlHH.
3ananue

1. Cua Toka B IMPOBOAHUKE B 3aBUCUMOCTU OT BPEMCHU MCHSCTCS 110 3aKOHY:
1(t) = t> — 8t + 17.

[Toctpoiite rpadmk U3MEHEHHS CWIBI TOKa. B Kakoii MOMEHT BpeMEHH cHja TOKa Obuia
MUHUMaNbHON? B Kakoll IpoMEXyTOK BPEMEHHU CUJIa TOKa Bo3pacrana?

2. [TpuMeHsist reoMeTpUYeCKHe MPeoOpa3oBaHUsI, TOCTPOUTE Tpaduku QYHKITUH:
a) y=((x—-5)72%+1;
6) y=I(x+1)°+1];
1
B) y = E +3 ;

T =
) Y [x]+2

ITopsinok BbINOJIHEHHS PadOTHI

Jns  moctpoeHuss rpaMKoB  BOCHOJIb3YMTECh  I€OMETPUUYECKMMM  NPeoOpa3oBaHUIMMU:
CUMMETPUYHOE OTOOpa)keHHe Tpa(UKOB OTHOCHUTEIBHO OCEH KOOpAMHAT, NapajlelbHBIA IEepeHoC
rpaduKoB, CXKaTHE U PaCTSKEHHE.

[octpouts rpapuk pynxuu y = (x + 3)2 + 4.

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

3arem crpoum rpaduk y = (x + 3)? myTém mapaiensHoro nepenoca rpaduka BiaeBo(puc.2).
Crpoum rpaduk y = (x + 3)? + 4 napamnenbHbIM epeHocoM rpaduka BBepx (puc.3).
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Puc. 1 Puc. 2 Puc. 3
dopmMa npeacTaBJieHUsI pe3yJbTaTa: BHIIIOJIHCHHOS 3a/I1aHHC.

Kpurepum ouenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHITIOJHEHA B MOJHOM 00BEME ¢ COONIOICHUEM
He00XO0IMMOM IMOCIIEN0BATEIBHOCTH IeHCTBUMN.

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

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CITM pabOTa BBITOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIILHBIE PE3YIbTAThI U BHIBOJIBI.

OuneHka '""HeyJI0BJEeTBOPUTEIbHO'" CTAaBUTCS, €CIM padoTa BBINIOJHEHA HE IOJTHOCTHIO WA
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTHyeckoe 3ansaTHe Ne§
«PelieHue HPPAUMOHAJIBHBIX YPABHEHUII»

Hesab: OG00MHUTE, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHUS yYAIUXCS NPU PEHICHUH Pa3IHyIbIX
BHUJIOB UPPALlMOHAJIBHBIX YPABHEHU.

Boinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluy HHPOpMalUU U
MH(OPMAaLMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
I1K 2.2. KonTponupoBaTh U aHAIM3UPOBaTh (YHKIIMOHUPOBAHUE CUCTEM aBTOMATHUYECKOT'O YIPABICHHS
B IIPOIIECCE IKCILTyaTalUH.

3amanmue
Pemnre ypaBHeHus:

1) Vx—1=4;

2) V3x+7+4=0;

3) 7—Vx+2=4;

4) V16x2 +16x + 29 = 5;

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

6) V2x—4—+Vx+5=1;

7) V5+Vx+3=3;

8) V2x+1++Vx—3=2Vx
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ITopsinok BbINOJHEHHS PadOThI

1) IIpu BO3BeneHHM ypaBHEHMs B YETHYIO CTENEHb IOJIY4aeTcsl ypaBHEHME, SBISIOLIEECS
CIIECTBUEM MCXOAHOTO. [103TOMY BO3MOXHO NOSIBIEHHE NOCTOPOHHMX PELIECHUI YpaBHEHMs, HO HeE
BO3MOJKHa moTepsi KopHeil. [IpuunHa npuoOpeTeHusi KOpHEH COCTOMT B TOM, YTO IPU BO3BEAECHUM B
YETHYIO CTENEHb YMCEJl, PaBHBIX 110 A0COIIOTHON BEJIWMYMHE, HO Pa3HbIX 10 3HAKY, IOJy4aeTCsl OJMH U
TOT e pe3yybTar.

Tak Kak MOTYT MOSBUTHCSI TIOCTOPOHHHE KOPHH, TO HEOOXOIUMO JeNaTh MPOBEPKY, MOACTABIISA
HallleHHble 3HAYEHUS HEU3BECTHOH TOJNBKO B IE€PBOHAYAIbHOE YpaBHEHHE, a HE B KaKue-TO
IIPOMEXKYTOUHBIE.

2) IIpu pemieHuy MppanMoHaIbHBIX YPaBHEHHMH IOJIE3HO Mepe] BO3BEIEHUEM 00enx uacteil
YpaBHEHHUS B HEKOTOPYIO CTEIIEHb "YyEeAUHUTD pajuKan'.

Pemnth ypaBHeHue v5x — 8 = 4.
Urto0b1 n30aBUTHCS OT KOPHS, BO3BEEM 00€ YaCcTH YpaBHEHUS B KBA/IPAT:
(Vsx—8)" = 42
5x —8 =16
5x =16+ 8
S5x = 24
24

X=?

x = 4,8.
d)opMa NnpeacraBjJdCeHus pedyjabTaTa: BbIIIOJTHCHHLIC 3aJaHUA.

Kpurepun onenkn:

Ouenka "oTauuyHO'" CTaBUTCS, €cii pabOTa BHIMIOJIHEHA B TMOJHOM O00BEME C COOIIOICHHEM
HE00X0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Ouenka "xopouo' cTaBUTCS, €CITU BBHITTOJIHEHBI TPEOOBAHUS K OIEHKE "OTIMYHO", HO JTOMYIIEHbI
2-3 HenoueTa.

Ouenka "y10B/1eTBOPUTENBbHO' CTaBUTCS, €cii paboTa BBHINOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIIBHBIE PE3YIbTAThI U BHIBOIBI.

Ouenka ''HeyJ10BJIEeTBOPUTENbHO' CTaBUTCS, €ciii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeTaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTHyeckoe 3anaTHE N9
«IIpeoOpa3oBaHusi BLIPAKEHUH, COAEPKALIMX CTEINEHU U PAMKAJIBD)

Hesab: O000MMTE, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHMS YYAIIMXCs MPHU PEHICHUU 33aJaHUl O
peoOpa3oBaHUIO BBIPAXKEHUH, COJEp)KAaIlUX CTENEeHW U paauKaibl. PaccMOTpeTh MX NpPHUMEHEHHUE B
MPUKIaJHBIX (GOopMyIIax

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENIbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE;
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3aganue

1. Beruucnure:
a) V24-9; 6) V48-27;
B) V54 -24; r) 75 -45;

1) V160 - 625; e) 3/48-162;
2. IlpencraBpTe BBIpa)K€HHE B BHUAE CTCIEHH W HAWIUTE €ro 3HAYEHHWE NPU JaHHOM 3HAYCHHH
IIEPEMEHHOM:
5.,—8 -9
a) —-npua=6; 6) ~f— npHp =3;
-9 1 _3y2 1
B) O npnb=5; r) (t72) = nput=0,1.

3. M3BecTHO, YTO JMaMeTp CTEPKHA-TIOABECKM W3 apMarypHoi cramu d, =3cm. Onpenenure

2
TpeOyeMy!o IUIOIA/Ab CEUEHUs CTEPKHA Ayp (CM”), €cM AUaMeTp 3afaercs 1o Gpopmyiie

4. Amp
d,, =+ —— . 3HaucHHEe 7 BO3BMHTC paBHOE 3.
T
4. Tlepuon monypacnana BemiectBa paBeH 140 cyrok. Ckonbko BemecTBa octanetcs yepe3 10 ner, ecnu
€ro HayaJibHas Macca paBHa 8r?
5. KoauuecTBo TEIOTHI, BhIIEIIEMOE IPOBOJHUKOM C TOKOM, BblUHMCIsgeTcs 110 popmyne: Q = I - Rt.

Haiigure cuny Toka (B Amnepax), ecnmu Q = 720 /Ixx, R=90m, t =5c.

IMopsiiok BHINOJHEHUS PAGOTHI

BriHecute 3Hak MUHYC U3 Ipou3BeieHus. Bocmonb3yiiTech CBOMCTBOM CTENEHU C OTPULIATEIbHBIM
nmokaszarejieM. YTOTpeOUTe CBOMCTBO BOCIPOM3BENEHHUS BO BTOPYIO CTENEHb. J[IsI OKOHYATEIhHOTO
YIPOULIEHUsI 3TOTO IpHMEpa, BOCIOJB3YHTECh NPAaBUIOM YMHOXEHHUs JApoOeil. B mocnennem miare
BOCIIOJIB3YHTECH JICJICHUEM CTENEeHE! C OJIMHAKOBBIM TI0KA3aTEeIIEeM.

B sToM ciydae HagO MPUMEHHUT CBOMCTBO CTENEHEH C OTPHULATENbHBIM MOKa3areneM. UToObl
pasrpy3uTh MOJTyYEeHHYIO Ipo0b, HalO NMpeodpazoBath ATy Apodb B neneHue. [IpuBectu npods k obmemy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JIpodei ¢ oOuuM 3HameHarteneM. [locneaHuM marom caenarb
COKpalICHHE.

Onpenenure MNOpAIOK JeHcTBUA. BblpaxeHune B mepBoH CKOOKe MNpUBEAUTE K o0OLIeMy
3HAMEHATENI0, B YHUCIHTENE CJAeJaiiTe TPYNNUPOBKY M BBIHECUTE OOIIMH MHOXHUTENIb 32 CKOOKY.
BeimonnuTe nenenue, cokparute Ha oOmuil MHOXuUTenb. [locnennee aelictBue — crnoxkeHue aApodeit ¢
OJIMHAKOBBIMH 3HaMeHatelsiMu. [IpuBenuTe mogo0HbIe cllaraeMbie.

1) Vrpoctuts BeipakeHue: ((x°)°(x*)*)y"  x'y"z’
x2y3 X10y10217
Brauane Haz0 MPOBECTH PaCKPBITHE CKOOOK, JJISI 3TOTO BOCIIOJIb3yEeMCsI CBOMCTBOM CTETICHEH.
(-3)6) . (42)
X

6-3
X Y 7-10 . 5-10,7-17 -12 3 -3 -5,-10_
= —2 —X y VA =X y =X y Z -
X
BOCHOHBSyCMCﬂ CBOMCTBOM CTeEIIEHEN C OTPpULATCIIbHBIM I1OKA3aTCIICM.
=) ’ 1
le x3y5 ZlO
Oteer: »' 1
le x3y5210
2) VIpOCTUTH BBIPAKCHUE
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Jx +1 . 1
x\/;+x+\/;.x2_\/;

Pemenue. Beenem o6o3Hauenne a=+x , Tormax=(Jx)> =a>, xJx=dla=a’.

dopMyIa U3 YCI0BHS 3324 MOCIIE 3aMEHbI Oy/ET BBIITISIETh TAK: atl .1 |
A 5 .3 , a®+a*+a a'-a
3ameTuMm, uro a -a=a(a’-1")=a(a-1)(a"+a+l).

Torna a+l 1 a+l ala-1)(a® +a+1)

8 a3+a2+a.a4—a=a(a2+a+l). 1 =(a+l)(a—1)=a2—l.
BepnewMmcs k 3ameHe: a’-1=x-1.
OTtBet: x-1.

dopma npeacTaBieHUs pe3y/bTaTa: BBIINOJIHEHHOE 33/1aHHE

Kpurepum ouenku:

OuneHka "OTJMYHO'" CTaBHUTCS, €CIIM pa0OTa BBHIMOJIHCHA B TMOJHOM O0BEME ¢ COOMIOACHHEM
HE0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopomo' CTaBUTCS, €CIIU BBIIOIHEHBI TPEOOBAHUS K OLIEHKE "OTINYHO", HO AOMYIIEHBI
2-3 HemoueTa.

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €ClIM paboOTa BHIMOIHEHA HE IMOJIHOCTHhIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

Ouenka ''HeyJ10BJIEeTBOPUTENbHO' CTaBUTCS, €ciii paboTa BBHINOJHEHA HE TOJIHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBOIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTyeckoe 3ansaTue Nel0
«PewieHne nMoKka3areJIbHbIX YpaBHEHHID)

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYalIUXCS [0 METOJaM pELICHUS
MoKa3aTeJIbHbIX YpaBHEHUH. PaccMOTpeTh MpUMeHeHHe OKa3aTeNbHbIX (YHKLIUH.

BeinosiHenue padoTsl cnocodcTByeT (POPMUPOBAHUIO:
OK 01 BeibupaTh crnocoObl pemieHHs 3anad NpoPEecCHOHAIbHOM JAESITEIbHOCTH HPUMEHUTENbHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBAa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;
OK 04 3¢ddexTrBHO B3anMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.

3ananne
1. Pewuth ypaBHeHUS:
&) =1 6) 0,5% = 0,125;
a) 9 —_ ) ) - ) )
B) 4x =L, r) 7% = —;
16 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ 1, 0 _ :
)K) 5% = 3&/%' 3) (E) = 25\/§,
u) 2%t = 4; k) 0,4475% = 0,16+/0,4;
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m) 53%1=0,2; W) (E)H = 8v2;

H) 3—1—x _ (§)2x+3; 0) (%)436—7 _ 6x_3;
1\3x+7
G) =4
o oS =gy (7T ()72

h
2. JlaBieHHe BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHY p(h) = 2. Ha xakoii BbICOTE

JlaBJIcHUE Bo3ayxa paBHo 12811a?
3. PemmuTe mokazarenpHOE ypaBHEHUE:

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

(i) -5+() -6=0

4. KonMuecTBO TEIIOTHI, BhIEIIEMOE IIPOBOJIHUKOM C TOKOM, BbIUMcisgercs mo dopmyne: Q = 2+
Rt. Haiinute cuny Toka (B Amrepax), ecnu Q = 432 Ik, R=80mM, t =6c.

ITopsinok BbINOJIHEHHS PadOTHI:

1. 3amumure ypaBHeHue. OmnpenenuTe, KakuM METOAOM HY>KHO BOCHOJIBb30BAThCS YIS PEIICHUS.
OCHOBHBIMU METOJIaMHU PEIIEHUS MOKA3aTEeJIbHBIX YPAaBHEHUH U HEPABEHCTB SBIIAIOTCA: METO
IpUBEJCHUS 00euX yacTell K CTENEHU C OJMHAKOBBIM OCHOBAHHEM; METOJ BBEICHHS HOBOM
MIEPEMEHHOI; METO/] BBIHECEHUS OOIIET0 MHOXKHTENS 32 CKOOKH.

2. Ilpumenute BbIOpaHHBIH MeToa. Ilpu pemeHUM MOKa3aTEIbHBIX YypaBHEHUH HEOOXOIUMO
MIOMHHTb, YTO pEIIeHUE JIF0OOTO MOKA3aTebHOTO YPAaBHEHUS CBOJUTCS K PEHICHUIO MPOCTEHIINX
MIOKAa3aTeIbHbIX YPABHEHUH.

OGe yacTu ypaBHEHHUs IPUBOJUM K OHOMY ocHoBaumio: a'® =a®™  rae (4-0,a21)
3ateM ucnonb3yeM cnemyromiee cBoiictBo: ( a'™ =a®™ ) o (f(x) = d(x)) -

Xoa padoTsl
1. Pemute mokazaTensHOE ypaBHEHUE:

a)2-4*—-5-2*4+2=0;
Pemenue:
2:22%-5.2¥42=0.
BBezneM HOByIO epeMeHHYy0: 2% = y.
[onyunm ypaBHenue: 2y? — 5y + 2 = 0.
Pemaem nonydyeHHoe KBajpaTHoe ypaBHEHHE:
D =b?—4ac=25-16=9 = 32

_—b+\/5_5+3_8_2
T 2a 0 4 4 T

-b—/D 5-3

1
N="H =73 =2 )

BepHeMCH K CTapOﬁ HepeMCHHOﬁ, IIpU 3TOM MOJIYUYUM HpOCTCfII.HHC IMOKa3aTCIIbHbIC YPABHCHU:
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2x=§; nm 2% = 2

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

6)22¥+1 _ 5. 2% _ g8 = 0;
Pemenue: 222 —5-2¥ —88 =0;

BBenem HOBYIO IIepeMEHHYI0: 2% = .
[Tonyuum ypaBHenue: 2y% — 5y — 88 = 0.
Pemaem nony4yeHHoe KBagpaTHOE YpaBHEHHE:
D = b* — 4ac = 25+ 704 = 729 = 272

—-b+VD _ 5427 _ 32 _ 8

2a 4

y1= =—=——=—5,5’ y2=

BepHeMc;[ K CTap01>'I HepeMeHHOﬁ, I[Ipu 3TOM MOJIYIUM HpOCTGfIHIPIC IMOKa3aTCJIbHbIC YPABHCHU:

2* = —5,5; WA 2* =18
Her pewenuii, T k2* > 0; 2% =23

x =3
Otset: 3

(I)opMa npeacraBjJdceHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepun onenkn:

Ouenka "oTJau4yHO'" CTaBUTCS, €clu padOTa BBINOJIHEHA B MOJTHOM 00BEME ¢ COOMIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "'Xopouo' cTaBUTCS, €CIIU BBIIOJHEHbI TPEOOBAHUS K OLIEHKE "OTINYHO", HO IOMYIEHbI
2-3 Heyouera.

Ouenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CITU padOTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YyNbTaThl W BBIBOJIBI; B XOJI€
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.3 KopHu, cTeneHu u Jorapugmsol
IIpakTnyeckas padora Nell. Pemenune nokasarejbHbIX HEPABEHCTB

Heab: O0OOmUTH, 3aKPENHUTh W CHUCTEMATHU3UPOBATH 3HAHUS YYalIUXCS MO METOAAM PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparb crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlUuH HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHON JIESITEIbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepuanbHoe obecniedenue: VHauBuyaibHble 3aaHusl, CIIPABOYHBIE MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3aganme:
1.Pemmre npocreimme noka3areabHble HEPABEHCTBA!

1\* . x 1. 3¢ 1
) (3) <216 227> 32
2. Pemmure nokasarebHbBIE HCPABCHCTBA:

1)5%°-2%-1 < 25;

2) 3**t2 +3¥"1 <28
3) 9¥—3¥—6>0;
4)3* +9*1-810<0

TopsI0K BLINOJIHEHUS] PaGoOThI:

1. 3anmmmuTe MoKa3aTelbHOE HepaBeHCTBO. ONpesieuTe, KAKIM METOAOM HY’KHO BOCIIONb30BAThCS
ans pemieHus. OCHOBHBIMM METOJaMH pEIICHHsS MOKA3aTeNbHBIX YPAaBHEHHl M HEpPaBEHCTB
ABJIAIOTCA: METOJ TPHUBENEHNS 00EHX dacTell K CTENEeHH C OJMHAKOBHIM OCHOBAHHEM ; METOJ
BBEJIEHUS HOBOH TIePEMEHHOIT; METO 1 BHIHECEHHUs 0OIEro MHOXKHTENS 32 CKOOKH.

2. TlpumenuTe BEIOpaHHBIA METO/.

3. Tlpu peneHuy MoKa3aTeIbHbIX HEPABEHCTB HEOOXOIUMO YUUTHIBATH CBOICTBO MOHOTOHHOCTH
dysxmum, T.e. mpu a > 1 a’® > a?™ < f(x) > @(x)

mpu 0 <a<1 a’® >a?® < f(x) < p(x) .

4. Pemmte nonay4uBiIeecs anredpanyeckoe HepaBeHCTBO.

3anuImTe OTBET.

3amnucarb 3a1aHUC B TCTpaJlb U pCUIUTh.

1

1. (g)x <216
Pemenue:

@) < (1)‘3 , YIS

6 6
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x> -3 Otser: x € (—3; +0)

2. 5¥°-2x-1 < g

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

Otser: x € (—1;3)
3. 3**2 431 <28

Pemenne: 3% - 3% + 3% % < 28
3* =y,
9y +1y < 28;
91y < 28;

y<28:9% y<3.

Bepuemcs k crapoii nepemenHoi: 3% < 3\\

x <1 1

v

4. 9¥-3*-6>0

Pemenne: 3% —3* —6 > 0;

BBeneMm HOByIO epeMeHHy0:3%* = y.
IlonyunM KBaApaTHOE HEPABEHCTBO: Y2 —y — 6 > 0.
Pemraem nomydeHHOe KBaJpaTHOE HEPABEHCTBO METOJIOM MHTEPBAJIOB!

Yy -y—6=0
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D=b?>—4ac=1+24=25

I
2]
N

__ —-b—VD _ 1-5 _ 2 _—b+\/3_1+5_6_3
N="0g T T4 V2T T T2
0 —O0—>
+ 2 - 3 o+
PemreHneM OTHOCUTENBHO TEPEMEHHOM Y SBIAIOTCA WHTEPBAJbL: (—00; —2) U (3; +0).

3anumeM 3TH HWHTCPBAJIbI B BUAC HCPABCHCTB!

|[y<—2;_
y>3’

B . 3% < —2;
EPHEMCST K CTApOH MepeMEHHOM| " o7

HepaBenctBo 3* < —2He UMeeT pelicHHS.

3* < 3%

x> 1.

Otser: (1;+0).

@dopma npeacTaBJieHUs Pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurtepun ounenku:

Ouenka "oTJIHYHO" BBICTABIIACTCS, €CIIM paboTa BHIITOJIHEHA B MOJIHOM 00BEME C COOIIOIeHUEM
HEOOXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE IMPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckas padora Nel2. HaxosxaeHue 3HaYeHMii JJorapudma no npou3BoabHOMY
ocHoBanu10. Ilepexon or 0qHOr0 OCHOBAaHMA K APYromy. BolunciieHnue u cpaBHeHHe JJOrapu(pMoB.
JlorapudpmupoBanue U NOTEeHIUPOBAHHUE BbIPAsKEHU I

Heab: O000MMUTE, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS yyamuxcs no teme. ®opMupoBaTh
HABbIKM HAXOXKJIEHUS 3HAuYeHUM JorapupMUYeCKUX BBIPAKEHUH, MPUMEHSS OIpeaeseHHe U CBOMCTBa
norapu¢moB, Jjorapu(MupoBaTh U NOTEHIIMPOBATH BBIPAKEHHS.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMAaH/IE.
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I1K 2.2. KonTponupoBaTh U aHAIM3UPOBaTh (GYHKIIMOHUPOBAHUE CUCTEM aBTOMATHYECKOTO YIPABICHHS
B IIPOIIECCE IKCIITyaTaluH.

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHble 3aJaHNs, CIIPAaBOYHBIE MaTepUallbl, KOHCIIEKTHI JIEKLUH.

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

1 1
0) 2log, 6 +10g, 0,2 + Elog4 25 — 510g4 81.

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

3. IIponorapudmupyiite BbIpa)keHHUE 110 MPOU3BOIBHOMY OCHOBAHUIO:
a?¥d
b3c5S '’

4., EMKOCTb BBICOKOBOIBLTHOTO KOHjeHcaTtopa B jaTuuke C = 2-107°®. IlapamnensHo c
KOHJIGHCATOPOM IOJK/IIOUEH PE3UCTOp ¢ compoTupieHueMR = 5-10°0m. Bo Bpems paGoThl
JaTYUKe HanpspbkeHue Ha KonzaeHcatope U, = 16 kB. Ilocime BpIKIrOYeHUsAIaTYMKA
HanpsDKEHWE Ha KOHJeHcarope yObiBaeT 10 3HaueHus U (kB) 3a Bpewms, ompexaensemoe

U
BeIpakeHuem t = aRC log, 70(0), rie a = 0,7— nocrosHHasg. Onpenenure HanpsHKEeHUE Ha
KOHJICHCATOPE, €CJIN MOCIIe BRIKIIIOUEHUs AaTyuka npouuio 21 c. OTBer AaiTe B KUJIOBOJbTAX.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

1) a) Beraucnure: logg 5 0,64 + log, 5 10

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

Hcnonb3yeMm ¢opmyity mepexosa K HOBOMY OCHOBaHHIO l0g, & = ——, moimydum

log .
_ log,5 0,64
" log, 0,25
Aajiee UCII0JIb3yeM CBOICTBA norapn(pMa CTCIICHHU U norapﬂ(bMa IMPOU3BCACHUA
=log 45 0,64 +1log ;510 = log ,5(0,8-10) = log , ; 8 = —3. Otser: -3.

0) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

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

Pemenne: 2log, 6 +log, 0,2 + %10g4 25 — %log4 81 = log, 6% + log, 0,2 + log, V25 —

log, V81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 36-(;,2.5

=log,4=1

2) Haiigure 3HaueHHUe BEIpaskeHus: 271710836 — 4-10840,125

Pemenne: 271710836 _ 410840125 —

I/ICHOJ'H:3YCM CBOICTBA CTEIIEHEN 1 OCHOBHOE J'IOl"apI/I(I)MI/I‘-ICCKOC TOXACCTBO

_ 1000 33 27 1
(33)1—log36 — 4log, 0,125 1 33-3logz6 _ 410g4ﬁ _
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7
OtBeT: — 7 —.
8
3) [Iponorapudmupyiite BeIpa)KeHHE I10 TPOU3BOJIHHOMY OCHOBAHHIO:
a?%/d

b3c5’
[IposnoraprdMUPOBATH BEIPAKEHHUE — STO 3HAYHUT BBITOJHHUTH CIICAYIONIHMIA aJITOPHUTM:

1. B3sarb naHHOE BbIpaXK€HUE B CKOOKH M Iepe]] HUMU ITOCTaBUTh 3HAK Jiorapudma 1o 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa torapuMoB, HEOOXOAUMO yOpaTh BHYTpH Jorapudma Takue IeHCTBHS, KaK
BO3BE/ICHUE B CTEIIEHb, BO3BE/ICHUE B KOPEHb, YMHOXKEHUE U JICJICHUE

[Iponorapudmupyem o ocuoBanuto 10:

a?%a 4 1
l = lga® + lgVd — Igh® — lgc® = 2lga + _lgd — 3lgb — 5lgc;

b3cs
4) EMKOCTb BBICOKOBOIBTHOIO KOHIeHcaTopa B aaTuuke C = 2 - 107®. [NapaiensHo ¢ KOHAEHCATOPOM
HOJK/IIOUEH PE3UCTOp ¢ compoTuBaeHneM R = 5-:10°0m. Bo Bpems paGoThl JaTYuKe HaNpsKEHUE Ha
konnencarope U, = 16 kB. [locie BbIK/IIOUEHHS JaTuMKa HANpsHKEHHWE Ha KOHJIEHCATOpE YOBIBAET 10

U
snadyenus: U (kB) 3a Bpewms1, onpenensiemoe BeipaxenueM t = aRC log, Fo(c), rae a = 0,7— nocrosiHHasl.

Ornpenenure HampsHKEHUE HA KOHJIGHCATOPE, €CJIU MOCie BBIKIIOYEHHUs aartyuka npouwio 21 c. OTeer
JaiiTe B KUJIOBOJIbTaX.

Pewenue:

3ajaya CBOAMTCA K pEUICHWIO YypaBHEHMs npu t = 21c npu 3aJaHHBIX 3HAYEHUSAX HAYaJIbHOTO
HanpsokeHus Ha KouaeHcartope U, = 16 kB, comportupienus pesuctopa R =5-10°0m u émkoctu
xoHzieHcaTopa C = 2 - 107 °®:

07-2-107-5-10° - log, 7 = 21;

7log, 1—; = 21;

16

10g27= 3;
U = 2 kB.

dopma npeacTaBiaeHus pe3yJabTaTa: BBINOJHEHHOE 33/JaHNE.

Kpurepum ouenku:

Ouenka "0oTJIMYHO'" BBICTABISIETCS, €CJIM paboTa BBINOJHEHA B MOJIHOM 00BEME ¢ COOMIOIeHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYHCIICHMS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.
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Ounenka '"ya0BJIeTBOPUTEJIBHO' BBICTABISECTCSA, €CM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugpmsl

IIpakTnyeckas padora Nel3.
Pemenne jorapupmmyecknx ypaBHeHu i

Heab: OGOOMINTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS 110 METOJAaM pELICHUs
norapupmMuuecKkux ypaBHeHHH. DOpMUpPOBATh HABBIKH PEIICHHUS YPAaBHEHUN.

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:
OK 01 Beibupare cmocoObl pemieHust 3aaad MpohecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1A TeIbHOCTH;
OK 04 DddexTrHBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MatepuajibHoe obecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3aganue: Pemure norapudmMuyeckue ypaBHEHHUS:

1) log,(2x —6) = 3;

2) log,(2x? —3x — 4) = 2;

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

5 lgvx—-7+Igv3x—-8=1.

ITopsinok BbINOJHEHHS PadOTHI:

[lepen HauanoM pelIeHHs YpaBHEHHUs HYKHO HaWTH 00IacTh JOMYCTHUMBIX 3HaueHuil. Mcmonb3ys
CBO¥iCTBa JIorapr()MOB 00€ YacTH ypaBHEHHs MPUBOJNM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Torenmupyem o6e¢ yactu ypaBHenus, monydaem f(X) = g(x). Pemaem monydennoe ypaBHenwe. T.K.
NOTEHIMPOBAHUE YPAaBHEHUS MOXET MPHUBECTH K TMOSBJICHAIO TOCTOPOHHHX KOpPHEH, TO JenaeM
MPOBEPKY. 3anChIBAEM OTBET.

3amnucarb 3a1aHUC B TCTpaJlb U pCIUIUTh.

1) log,(2x —6) =3

Pemenne: log,(2x — 6) =3 O/13:2x —6>0
2x — 6 = 3%
2x — 6 =81,
2x = 87,
x = 43,5
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[IpoBepum, nprHAIICKUT JIKM HAaWAEHHBIA KopeHb OJ13:
2-435-6=81>0
OrtBerT: 43,5
2) log,(2x? —3x—4) =2 O/13: 2x> —3x—4>0
x2=2x*-3x—4x>0;x# 1
x2—2x*+3x+4=0
—x?+3x+4=0
x2=3x—4=0
X1 = _1, Xy = 4

[IpoBepum, npuHaanexar a1 HalaeHHble kopau O/13:

x, =—12(-1)2 -3(-1) —4>0
2+3-4=1>0

X, =42-42-3-4—4> 0
32-12-4=16>0

Oteer: x; = —1; x, =4

x>0
x—4>0
Hcnonbk3yem cBOICTBA U onpeeNieHue Torapudma:

3) logsx +logs(x—4)=1 OI3: {

logs x(x —4) =1;

x% — 4x = 51;

x2—4x —5=0;

x; =—1;x, =5.

[TpoBepum, npuHaanexKat a1 HalgeHHble KopHu O/13:
—1 < 0, 3HauuT X; = —1- HIOCTOPOHHMI KOPEHb.

5>0;, 5-1=4>0.

Otser: 5
x> 0;
4) log,(2x%? —7x +6) —log,(x —2) =log,x OJ3: {2x2—=7x+6>0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
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2x2 —7x + 6 = x? — 2x;
2x2 —7x+6—x*>+2x =0;
x> —=5x+6=0;

X1 =2; x, =3.

[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu O/13:

2>0;
X1 =232-22-7-24+6=0
2—2=0
3>0;
X, =342-32-7-34+6>0;
3—2>0

Ortser: 3.

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHNE

Kpurepun oneHku:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CIM pabOTa BHIIIOJIHEHA B MOJHOM 00BEME C COOII0IEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BHINONHEHBI TPeOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISAETCSA, €ClIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOBI; B XOJI€
MpOBe/IeHUs paObOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u jorapugmsol

IIpakTnyeckas padora Nel4.
Pemenne norapupMmuyecknx HepaBeHCTB

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYalIUXCS MO METOJaM pELICHUS
JorapupMUUECKuX HepaBeHCTB. POPMUPOBATH HABBIKU PEIICHUS! HEPABEHCTB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHus 3agad NpopecCHOHAIBHON NeATeNbHOCTH HMPUMEHUTENbHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWUCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMalUu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOM 1€ TeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJIJIEKTUBE M KOMAHJIE.

MarepuanbHoe o0ecrieyeHmne:
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I/IH,Z[I/IBI/I,Z[yaJILHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananne: Pemnre gorapudMUUECKHe HEPABEHCTRA:
1. log,(5x +3) < 3;

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

3. log,(x* —9x +4) =4

Ilopsinok BeIMoJIHeHHs1 PadoThI: PaboTaem Mo anropuTMy: UCHOJIB3YS ONpeleieHue Jorapupma oode
YaCTH HEPaBCHCTBA MPHUBOJUM K OJHOMY OCHOBAHHIO, T. €. TOJydaeM HepaBeHCTBO Bujaa 10g.f(X) <

l0gag(x).

[Tpu pemennn orapu(MUIECKUX HEPABEHCTB HY)KHO YUUTBHIBATH CBOWUCTBO 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) < g(x).
[Ipu 3TOM HYKHO 0053aT€IBHO YUYUTHIBATH U 00JaCTh JOIMYCTUMBIX 3HAUEHUH.

Pemenne norapmpMqucxoro HCPABCHCTBA CBOJUTCA K PCHICHUIO CUCTEM HCPABCHCTB!

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

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

3anucarth 3aJlaHue B TETPa/b U PELIUTh.

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

5x+3>0;

CocraBuM CUCTCMY: {5)( +3< 23

5x+3>0; {Sx >3 {x > —0,6; Otser: (—0,6; 1]

Pemmm cocTaBiieHHYIO CUCTEMY: { Sx+3<5 Sy <5 <1

2) logys(3x +4) = logys(x% + 6)

CocTaBuM cuCTEMY HEPAaBEHCTB, YUUTHIBAs, UTO 00a JIorapu(pMUpyeMble BBIPAXKEHUS TOJIKHBI
OBITH MOJIOKUTENBHBIMU M OCHOBaHHE MEHbIIE 1.
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3x+4>0
X2 4+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

KBaspaTHOE HEPABEHCTBO PEIIMM METOIOM HHTECPBAJIOB:
x> =3x+2>0

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

BN = 7R,
1 2

Haiiném pemenne cucteMsl:

e SN Lo
1 1 7

Orser: (—1%; 1] U [2; +00)
3) logi(x? + 7x + 10) = —2
2

CocTaBuM cucTeMy HEPaBEHCTB, YUUTHIBAs, UTO JIOTApU(PMUPYEMOE BbIpaKEHUE JTOJIKHO OBITH
ITOJIOKUTEIBHBIM 1 OCHOBAaHHE MEHbIIIE 1.

X2 +7x4+10>0

1n\"2;
x2+7x+1OS(—)
2

{x2+7x+10>0.
x>+ 7x+10< 4

Pentaem KBaJpaTHbIE HEPABEHCTBA:
X2 4+7x+10>0
X+ 7x+10=0

Xy =-=5; x, =-2 + - +

x> +7x+10< 4
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x1 - _6; xz = _1 + - +
-6 -1

Haitném pemenue cuctemsr:

/ PAUPNONINN SN
-1

-6 -5 -2
Otser: [—6;—5) U (—2;—1]

(I)opMa NMpeacTaBjJdCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISICTCS, €CIIM pa0dOTa BBIOJIHCHA B TIOJTHOM 00BEME C COOJIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xxopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHUS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPUTEILHO'" BBICTABIISETCS, €CIIM PA0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi

IIpakTnyeckas padora NelS.
Pemenue orapugMmnyecknx ypaBHeHHMil 1 HEPABEHCTB.

Heab: @opMupoBaTh HaBBIKK PELICHUS JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJICTBA MOMCKA, aHajdW3a M HMHTEpIpeTanuu HH(opManuu u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN J€ITeIbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaHIE.
[IK 2.2. KonTponupoBaTh U aHAIU3UPOBATh PYHKIIMOHUPOBAHNUE CHCTEM aBTOMATUYECKOTO YIPAaBIICHUS
B IIPOLIECCE IKCILTYaTALUH.

MarepuanbHoe o0ecrieyeHme:

WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3ananue: Pemnre gorapudMUYECKHE ypaBHEHHS M HEPABEHCTBA:
1) logix —log ,x — 6 =0;
2) ilg (x> —4x — 1) =lg 8x —lg4x
3) log:(3x+5) +logi(x —1) = -1
3 3
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4) loge(2x — 3) +loge(3x + 1) < logg 21 — logg 3.

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1)
2)

3)

4)
5)

6)

Haiitn 001acTh 1OMYCTUMBIX 3HAYEHUI.

Hcnonb3ys cBoicTBa JorapuMoB 00€ 4YacTH YpPaBHEHHUs MPHUBOJMM K OJAHOMY OCHOBAaHHIO
log, f(x) = log, g(x). llotenuupyem obe yactu ypaBHenwus, momydaem f(X) = g(x).

Pemraem mnomydyenHoe ypaBHeHHe. T.K. TOTEHIMPOBAHWE YPAaBHEHUS MOXET MPHUBECTH K
MOSIBIICHUIO MTOCTOPOHHUX KOPHEH, TO JejaeM IPOBEPKY.

3anuchIBaeM OTBET.

Hcnonb3ys onpenenenue gorapudma ode yacTU HEPABEHCTBA MPUBOAMM K OJHOMY OCHOBAHHUIO,
T. €. mostydaeM HepaBeHCTBO BHa 10g,f(X) < 10g.0(X).

IIpu pemeHun norapu(pMUUYECKUX HEPABEHCTB HYKHO YUUTHIBaTh CBOWCTBO MOHOTOHHOCTHU
norapupMUIecKoir QyHKIHH, T.€.

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

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

[Tpu 3TOM HYXHO 00513aTEIBHO YUUTHIBATH M 00JACTh JONMYCTUMBIX 3HAYCHUH.

Pemenue HOFapI/I(bMI/I‘IeCKOFO HCPAaBCHCTBA CBOAUTCA K PCIICHUIO CUCTCM HCPABCHCTB!

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

fx) <gX)
npu 0 < a <1 log, f(x) >log,g(x) &35 f(x)>0
gx)>0

1) logix —log ,x—6=0 o/13: x>0
PemiaeM 3To ypaBHeHHE METOJI0M BBEICHUs HOBOI MepeMEHHOI:

logyx =y

y -y—-6=0;
Vi =72,y =3;

Bo3sspaiaemcs k ctapoi IepeMeHHOM:
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logyx=—2 wm logyx =3.

[Tonyannm mpocreinme TorapuMUIECKIe YPaBHEHHS, Pelllas KOTOPBIC MOTyduM
x =472 x = 43,

X == x = 64.

16

OO0a 3HaueHus BXOJAT B 00J1aCThb JAOITYCTHUMBIX 3HAYCHUH.

OrTBer: i; 64.
16
x> 0;
2) log;(2x% — 7x + 6) —log,(x —2) =log,x  OI3: {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;

x> —=5x+6=0;

X, =2; x, =3.

[IpoBepum, npuHaanexar 1 HalaeHHble kopau 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

Otger: 3.
3) log%(x2 +7x+10) = -2
COCTaBHM CHCTEMY HEPABEHCTB, YUUTHIBAS, YTO JOrapu(PMUPYEMOE BHIPAKEHHE JOIIKHO OBITH
TI0JIOKUTENLHBIM M OCHOBAaHHE MeHbIE 1.
x2+7x+10>0
{xz +7x+10 < (%)_2 ;
{x2+7x+10>0.
x2+7x+10< 4
PentaeM KBaJpaTHbIE HEPABEHCTBA:
x2+7x+10>0
x2+7x+10=0
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x1=—5; x2=—2 + - +

-5 -2

x>+ 7x+10< 4
x>’ +7x+6=0

X1 = —6' Xy = -1 + — - - — +
% 1

Haiiném pemienue cucTemsl:

J PUPNPNN SNOL/
-6

-5 -2 -1
Otser: [—6;—5) U (—2;—1]

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

Kpurepun oneHku:

Ouenka "oTJIMYHO" BBICTABISICTCA, €CTU PabOTa BHIMIOJIHEHA B TIOJHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'"' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJBI; B X0OJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTBHIO HIIU
00BEM BBITIOTHEHHOM YacTH pabOThI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckas padora Nel6.
Pangunanubliii MeTOa M3MepeHMsl YIJIOB BPallleHUs M CBSI3b ¢ rpaaycHoi mepoii. Haxoxxaenue
3HAYEHUH TPUTOHOMETPUYECKUX (pyHKI M

Heanb: ®opMupoBaTh HaBBIKM MEpexoja OT paJHaHHOW Mephl YIJIOB K I'padyCHOH M 0OpaTHO,
HAXO0XJICHUS 3HAYEHHH TPUTOHOMETPHUUECKUX (PYHKIIHM.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHus 3aaad Npo(hecCHOHANIBHOW AEATENbHOCTH HPUMEHHMTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE;
[IK 2.2. KoHnTponupoBaTh U aHAIU3UPOBATh PYHKIIMOHUPOBAHNUE CUCTEM aBTOMATUYECKOTO YIPAaBIIEHUS
B IIPOLIECCE IKCILTYyaTALIUH.

MarepuanbHoe o0ecnieyeHme:
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I/IH,Z[I/IBI/I,Z[yaHLHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:
1. BrIpa3uTe B painaHax BEJIMYUHY YTJIa, 33JIaHHOTO B Ipajgycax
a) 150° 6)450° B)40°
2. Beipa3uTe B rpajycax BEIUYHHY YTJIa, 33JJaHHOTO B paiiaHax

T 41T
a) — 0) 4w B) —
) To ) ) S
3. Mcnonw3ys onpeneneHuss TPUTOHOMETPHYCCKUX (PYHKIUH, HAHAUTE 3HAKU dTUX (YHKIIUN IS
YIJIOB:

2
a) —210° 6) ?”

4. 3ybuartoe koseco mMmeer 72 3ybma. Ha ckoibKO TpaaycoB MOBEPHETCS KOJECO MPHU MOBOPOTE
€ro: a) MpOTHUB YacoBOM cTpenku Ha 21 3ybelr; 0) mo yacoBoi ctpenke Ha 144 3yoma?

5. lIxuB snekrpomotopa aemaer 6000 oO6OpoTOB B MUHYTY. BbluuCINTE YriaoByHO CKOPOCTH
BpAIICHHS B TPA/lyCcax B CEKYH/Y U B paJliaHaxX B CEKYH]TY.

Ilopsinok BbINOJHEHHS PadOThHI:
1. Paguannas u rpagycHas Mephl cBsizaHbl 3aBUCHMOCTBbIO 180° = m paguan. I[lostomy 1° =

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

180°

2. YrtoOBI BEIpa3uTh YTOJI B TPAyCHOW MEpe BOCIIOJIB3YHTECh COOTHOIIEHHEM 1paj, = —

3. Haueprure eOUHWYHYIO OKPYXHOCTh, OTJOXHUTE 3aJaHHBIA  yroj, TIOMHS, 4YTO
HOJIOKUTEIBHBIM ~ CUUTAETCS  Yroji, OTKJIAJbIBa€Mblii MPOTUB YacOBOW CTpPENKH, a
OTPULIATENIBHBIM — I10 YaCOBOM CTpEJIKE.

1. BLIpaSI/ITC B paiaHax BCJIIMYUHY yTIJIa, 3aIaHHOTO B I'pagycax
a) 120° 6)225° B) 10°

a) 120° = ——-120° =25 6)225° = ——-225° == B)10° = ——-10° = —,
180 3 180 4 180 18
2. BLIpaSI/ITC B I'pagycCax BCIIMUYUHY yIJid, 3aJaHHOTO B paJuaHax
M 2 g 5T
VT 05 B
a) 18003 yg00 3T _180° 2m_ ga0 o Sm_ 180°5T g,
5 T 5 9 T 9 6 T 6

3. Ucnonp3yst omnpeneneHns: TPUTOHOMETPHUYECKUX (YHKITUH, HAHANTE 3HAKWA 3TUX (QYHKIUH IS
YTJIOB:

a) —120°  6) =

[locTpoM €IMHHUYHYIO OKPY>KHOCTb M OTJIO)KMM JaHHble yriibl. Yron—120° oTknajaeiBaeM IO
yacoBoii cTpenke. Touka, cooTBeTcTBYIOas yray —120° nexxurt B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

(I)opMa NMpEeaACTABJCHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ouenka "0oTJMYHO" BBICTABISICTCS, €CJIM paboTa BBIOJHEHA B MOJIHOM 00BEME ¢ COOI0IEHUEM
HE0OXOIMMOM TOCIEI0BAaTEILHOCTH JCHCTBHI; B OTBETE MPaBMUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOTYYUTh MPABUIBHBIC PE3YIbTAThl U BBIBOJIBI, B XOJIC
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

OueHka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckas padora Nel7. IIpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BbIPAKeHHI.
OcCHOBHbIE TPUTOHOMETPUYECKHE TOKAECTBA.

Henab: ®opmupoBaTh HaBBIKM MPEOOPAa30BAHUS TPUTOHOMETPUUYECKUX BBIPAXKEHHUM, HCIOJIB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKIECTBA.

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 D¢} dexTnBHO B3auMOIEHCTBOBATh U padOTaTh B KOJUIEKTHBE U KOMaH/E.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.
3aganme:
1. Haligute 3HaueHus: TPUTOHOMETPUYECKUX (DYHKIIUH, €CITH U3BECTHO:
3T

1) cos x= 0,8, > <x< 2T

. s
2) sin <= 0,6,5 <xX< T

3

3) tg X= —Z,E <X 1.

2. Konebanue Hanpspkenus 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHue
HanpspKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

T
0<wt< E
3 BI)I‘-H/ICJ'II/ITG c0s12°-c0s48°—sin12°-sin48°
) c0554°-5in36°+c0s36°-sin54° 5
Vs
sin(m+a)  tg(5+a cos2t .
4. YrpocTuTe BbIpa)KEHUE a) — (37: ) _ (2 ) +tg(r— a); 6) —————sint
sin(;—a)  ctg(m-a) cost—sint
5. JlaHo cos «x= —%; cosf = —%; T << 37”; T<pf <37n.

Hatinute sin(x —p).
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sin(x—g)cosp+cos(a—p)sinf
cos(a—p)cosp—sin(a—pB)sinf

6.JloKkaXuTe TOXKIECTBO: tga

Ilopsinok BbINOJHEHHS padOThI:

1. 3anummuTe ycnosue.

2. 3anumute (GOPMYNIBI OCHOBHBIX TPHUTOHOMETPHUECKHX TOXKJIECTB, COJEpKAaIlUe JTaHHYIO
(GYHKLHIO U TY, KOTOPYIO HEO0X0AUMO HAMTH.

3. Beipaszute HemsBecTHyO (yHkIH0. Ecianm HeoO0XoauMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OIIpeNIeJINTE 3HAK UCKOMON (DYHKLIUH, UCHIOJIb3Ys 3aJaHHYIO YETBEPTh.

4. BplyucnuTe 3HAYCHUS BCEX HEM3BECTHBIX (DYHKITHIA.

1. Jlano: cos x= 0,8, 37” << 21
Haiitu: sin «, tg &, ctg «
Pemenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin? <=1
Beipazum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc B |V yeTBepTH HMeeT OTpHULIATEIbHOE 3HaYEHUE, TO

sin x= —y1-0,64 = —0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO

tg x=
coS X
HO,Z[CTaBI/IM HN3BCCTHBIC 3HAUCHUSA U HaﬁI[CM HCU3BCCTHYIO (1)YHKI_II/II-O
—-0,6 6 3 0.75
08 8 4
3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
tg «<-ctga =1

1
Beipaszum 13 Hero uCkoMyro GpyHKIUIO ctg X= o

tg x=

t 4 1
A=—— = —] —
9 3 3

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

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO
cos? « +sin? <=1
Beipazum u3 Hero HCKoMyr GyHKIHIO cos <= +V1 — sin? «
Tak kak kocunyc Bo || uerBepTH orpunareneH, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiueM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg o=
CcoS X
[TocTaBuM U3BECTHBIC 3HAUCHHS U HAMIEM HEU3BECTHYIO (YHKIIHIO
t 26 6 3 0,75
xX= =——==——==-(,
9%="08~" "8 4



3) 3amumieM OCHOBHOE TPUTOHOMETPHUYECKOE TOIKIECTBO
tg «<-ctga =1

1
Bripaszum u3 Hero uckomyro GpyHKIHIO ctg K= o

tg x= 4—11
AgE=T37 703

3
4. Jlano: tg x= — 7 <X T

NS

Haiitu: cos «, sin &, ctg «

Pemenue:
1) 3anuiiemM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIACCTBO
tg x<-ctga =1

1
Beipaszum u3 Hero uckomyro GpyHkIuio ctg <= P
1
ctg x= —1§
2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO

1
clos2 <
BrIpaszum u3 Hero HCKOMyIo (QyHKIHMIO COS X= +

— J1+tg3x

1+tg? «=

Tak kak kocunyc BO || yeTBepTH OTpHUIIATENECH, TO COS X= —

3) 3anuineM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO
cos? « +sin® «x=1
Bripa3um u3 Hero HCKoMyro QyHKIHO Sin <= +V1 — cos? «
Taxk xak cunyc Bo || yeTBepTH MOMOKUTENBHBIN, TO Sin <= +/1 — 0,64 =+/0,36 = 0,6.

2. Konebanue Hanpsoxenus 3agaercs popmymnoit: U(t) = U, cos(wt + @) . Haitnure 3naueHne
HaIpsKEHUs, €CIM U3BeCTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

c0s71°c0s26°+sin71°-sin26°

sin20°c0s25°+c0s20°sin25°

3.Berunciure
Pemrenue:
c0s71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
Jlist periieHus HaM HEOOXOAMMO MCTIOIB30BaTh (POPMYJIIBI CIIOKEHUS:
cos(a + ) = cosa - cosp F sina - sinf
sin(a + B) = sina * cosf + cosa * sinf
cos71° - cos26° + sin71° - sin26°  cos(71° — 26°)  cos45°
sin20° - cos25° + c0s20° - sin25° sin(20° + 25°)  Sin45°
4. prOCTI/ITe BBIPAKEHHE: s5in(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =1

ctg(g—a)-ctg(n+a)-cos(?’z—"—a)

50



[Ipu pemeHun 3TOro 3aJaHUs HYXKHO MPUMEHHUTH (OPMYIbI MpuBeneHHs. s 3TOro BCIOMHUM

MHeMoHHMuecKkoe mpaBmiio: 1) Hazpanue QpyHkunu He MEHSIETCS, €ClIU K apryMEHTy o MpubaBisercs —mn
WM N,

HazBanue ¢yHKIMH MEHSETCA, €CIM K apryMEHTY o MpHOaBIsIeTCs —gn WIIn gn, n-

HCYCTHOC 4YHCJIO.

2) CtaBUTCS 3HAK UCXOMHON (DYHKIIMH, CUYUTAS , 9TO Oi- OCTPBINA YTOJ.

Pewrenue:
sin(180° + @) - tg(ex —180°) - cos(360° —a)  —sina-tga-cosa  cosa coOSQ  COSQ - Sina
T 3m " tga-ctga - (—sina) T ctga 05X T T cosa sina
ctg(; —a)- ctg(m + a) - cos(5 — @) g g 9 Sina
5. Jlamo sin oc==; cosf =1, > <o<m; 0 < B <7,
Haiigute sin(« +8).
Pemienue: I[HH peLICHUA HaM HYXHO HUCIIOJIB30BaTh q)OpMyHy CJIOXKCHUA

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

Ho HaM HEU3BECTHEI 3HayeHHWA oS X U Sinf.

Haiinem cHavana 5Tu 3HAYCHUSI, HCIIOIb3YsS OCHOBHOE TPHTOHOMETPUYECKOE TOXKIECTBO:
cos® o« +sin* x= 1

BrIpazum u3 Hero HCKOMyt0 QYHKIHIO cos <= +v1 — sin? «

sinf = +/1 —cos?pB

64 289 64 15
Tak kak Kocunyc Bo || ueTBepTH oTpHIATENEH, TO cos o= — |1 — o= = — /— - ==
289 289 289 17

> . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEpTH MOJTOKHUTENBHBIH, TO sinf = \/ 1-Z= 5 5m=dn—¢

25 25 425

[ToxcraBuM HaliieHHbIE 3HAUCHUS B (DOPMYITY M BBIYMCIUM 3HAYCHHE
sin(x +p).

8 4 15\ 3 32 45 13
Sin(“+ﬁ)=_§+( >'5=85 85 85

17 17

sin(«—g)cosp+cos(a—p)sinf
cos(a—p)cosp—sin(a—p)sinf

6./loxaxxute TOX1eCTBO: tga

Z[OKa?»aTeHBCTBO:
Brimnmem OTACJIBHO JICBYIO YaCTh TOXKACCTBA U Hpeo6pa3yeM €C, UCITOJIb3Y (bOpMyJ'HJI CJIOXKCHUA:
sin(oc —B) cosp + cos(a — B) sinf  sin(a—f+ ) sina

cos(a — B) cosp — sin(a — B) sinf ~ cos(a — B+ B) cosa
tg X=tg <

tga

ToXIeCTBO JOKa3aHO.
Bo3MOKEeH M IpYroi croco6 M0Ka3aTelbCTBa:
sin(o¢ =) cosp + cos(a — B) sinf (sina - cosf — cosa - sinf)cosp + (cosa - cosp + sina - sinf)sinf

cos(a — B) cosB — sin(a — B) sinf (cosa - cosp + sina - sinB)cosp — (sina - cosp — cosa - sinf)sinf
PackpoeM CKOOKH M TIPUBENEM MOIOOHBIE ClIaraeMble
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sina * cos?p — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin?f  sina - cos?f + sina - sin’f

~ cosa - cos?B + sina - sinf - cosf — sina - cosf - sinf} + cosa - sin?f ~ cosa - cos?f + cosa - sin?f
sina(cos?p + sin?B)  sina

- cosa(cos?B + sin?f) ~ cosa tgx

g x=tg «

(I)opMa NMpeacTraBjJaCeHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "0TJMYHO" BBICTABISICTCS, €CJIM paboTa BBIOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOMMOM IOCIeI0BATeILHOCTH JICUCTBUI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopomio'" BBICTABISACTCSA, €CIU BBIMIOJHEHBI TPEOOBaHUS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO' BBICTABISAETCSA, €ClIM padoTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MIPOBeICHUS] pa0OTHI ObUIH JOMYILEHBI OIIMOKH.

OueHka '""Hey/I0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MO3BOJISAET CACNIATh MPABHIIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPa:KeHU

IIpakTHyeckoe 3ansaTue Ne 18
«IIpeodpa3oBaHusi TPDHTOHOMETPHYECKHUX BbIpakeHHi. POPMYJIbI C10KeHUsI, yABOCHUS.
®opmyJibl IPUBEACHUS.

Heab: ®opmupoBaTh HaBBIKM PEeOOpa3OBaHUS TPUTOHOMETPUUYECKUX BBIPAXKEHHUH, HCIOJB3YS
(bopMyIIbI CIIOXKEHUS, YIBOCHUS U IPUBEICHHS.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIBbHON JeATENbHOCTH MNPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pPaOOTATh B KOJUIEKTUBE U KOMaH/Ie

MarepuanbHoe o0ecnieyeHune:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
€0512°c0548°—sin12°sin48°

€0554°-5sin36°+c0s36°-sin54° .
s
' tg(>+a cos 2t ]
S,‘“(;ff“) — (2 ) +tg(mr — a); 6) ———— —sint
sin(-a)  ctg(n—a) cost—sint
3 24 3 3
3. laHo cos «= -7 cosff = ——; m <x< 7”; T<pf <7”.

Haiinure sin(x —f).

1.Breruncnure

2. YipocTuTe BhIpakeHuUe a)

sin(x—pB)cosB+cos(a—B)sinfl _
cos(a—pB)cosB—sin(a—pB)sinp o

4. JIoKaX)uTe TOKIECTBO: tga
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Iopsinok BbINOJHEHUS PA0OThI

1) 3anummTe 3amaHMe W ONpPEACIHMTE, KaKMMH (OpPMYyJaMH TPUTOHOMETPHU  HYXKHO
BOCITOJIb30BaTHCA.

2) TlpumenuTe 3TH POPMYIIBI.

3) Ynpoctute nONy4HBIIEeCs BBbIpAKCHHE. BbIYHCIUTE, €CIM 3TO HEOOXOAWMO, 3HAUCHUE
BBIpKECHUSI.

c0s71°c0526°+sin71°-sin26°

1.Brruncnure

sin20°-c0s25°+c0s20°-sin25°
Pemenue:
c0s71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
Hﬂﬂ pPE€UICHUA HaM HCO6XOI[I/IMO HUCIIOJIB30BAaTh Q)OpMy.TIBI CJIOKCHUA.
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina * cosf + cosa - sinfs
c0S71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°

$in20° - cos25° + cos20° - sin25° sin(20° + 25°)  sin45°
s5in(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =

2. YpocTuTe BhIpaKEHUE: — =
ctg(E—a)-ctg(n+a)-cos(;—a)

[Ipu pemieHun 3TOro 3aJaHusl HYXKHO IPUMEHUTH (OpMyJibl npuBeAeHus. ljig 3Toro BCIOMHUM
MHeMOHHUYecKoe npaBuwio: 1) Hazpanue ¢pyHKIMU He MEHSETCA, €ClM K apryMeHTy o rpuOasisiercss —mn
unu N,

Ha3Banue ¢GyHKIMK MEHSETCS, €CIM K apryMEHTY o MpuOaBisieTcs —%n WIn gn, n-

HEYeTHOE YHUCIIO.
2) CraBUTCS 3HAK UCXOJHOM (YHKIIMM, CUUTAS , UTO O~ OCTPBIN yTOJl.

Pewrenne:
sin(180° + «) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  cosa-Ssina
T 3m - tga - ctga - (—sina) - ctga ~ cosa ~ cosa - e
ctg(z —a): ctg(m+ a) - cos(5 — a) 9 9 9 Sind
3. JlaHo sin o<:18—7; cosf =§; §<oc< m 0<f <§.
HatinuTe sin(x +8).
Pemenmne: Honst pereHus HaMm HYKHO WCITOJIb30BaTh bopmymny CIIOKCHUS

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

Ho Ham Heu3BeCTHBI 3HaveHus: cos < u sinf.

Haiinem cHauana 3TH 3Ha4€HUS, HCTIOJIb3Ysl OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO:
cos® o +sin®* x= 1

Bripazum u3 HEro uckomyro PyHKIHIO cos x= +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tax Kak KOCHHYC BO || 4eTBepTH OTpHIIATENeH, TO cos &= — |1 — = = — /— ——=—-=
289 289 289 17

v . 16 25 16 9 3
Tak kax CHHYC B | YCTBCPTU MMOJIOKUTCIIbHBIU, TO sinf = \/1 ~ s = |l=m——== |== 5

25 25 /25
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[ToxcraBuM HaliieHHBIE 3HAYCHUS B (DOPMYITY M BBIYMCIUM 3HAYCHHE
sin(< +).

sin(x +5) =

8 4 ( 15) 3 32 45 13
— 4 P - ——
5 5 85 85 85

17 17

sin(«—g)cosp+cos(a—p)sing _
cos(a—p)cosp—sin(a—p)sinf

4. JIoka)XuTe TOKACCTBO: tga

JlokazarenbCcTBO:

Brimuiem oTiebHO JIEBYIO YacTh TOXKIIECTBA U IPeo0pazyeM ee, UCIOIb3yst (POPMYIIbI CIOKEHUS:

sin(«—p)cosp+cos(a—p)sinB _ sin(a—B+p) _ sina
cos(a—p)cosp—sin(a—p)sinf  cos(a—f+B)  cosa
g x=1g x

ToxnecTBo n0Ka3aHo.

Bosmoxxen n ﬂperﬁ cnoco0 J0KAa3aTCJIbCTBA:

sin(ec—B)cosB+cos(a—B)sinB _ (sina-cosp—cosa-sinB)cosp+(cosa-cosp+sina-sinB)sin _

= tga

cos(a—B)cosf—sin(a—p)sinf  (cosa-cosf+sina-sinf)cosf—(sina-cosf—cosa-sinf)sinf
PaCKpoeM CKOOKH U IIpUBCIACM HOHO6HBI€ cJlaracMabIC
sina * cos?f — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin?f  sina - cos*f + sina - sin?f

"~ cosa - cos?f + sina - sinf - cosf — sina - cosp - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f8
sina(cos?p + sin®B)  sina

= = = tga
cosa(cos?B + sin?B) cosa g

g x=tg «
dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHHE

Kputepun onenkmn:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TMOTHOM O0BEME C COOJIOIEHUEM
HEe0oOXOIMMOM TOCIIeN0BaTENIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMPAaBUJIbHBIE PE3yibTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHUYECKHUX BbIPAKEHUH

IIpakTnueckoe 3ansaTue Ne 19
IIpeoGpa3zoBanus TpUroHoMeTpu4eckux BbipaxeHuii. [IpeoopazoBanune cymmsl
TPUTOHOMeTpUYecKHX (pyHKIUH B nponssenenue. [Ipeodpa3oBanne npousseaeHus
TPUTOHOMETPHYECKUX (PYHKIMI ¢ CyMMY

Heab: @opmMupoBaTh HaBBIKM MPEOOpPa3OBaHUS TPUTOHOMETPUUYECKUX BBIPAXKEHHUH, HCIOJB3YS
bopmynbl mpeoOpa3oBaHMs CYMMbI U Pa3HOCTH TPUTOHOMETPHUYECKUX (YHKIMII B IMpOU3BEICHHUE,

peoOpa3oBaHUs IPOU3BEIECHUS TPUTOHOMETPUYECKUX PYHKIIHNNA B CyMMY.

Boinosinenue padoTsl cnocodcTByeT GOPpMHUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

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

MarepunanbHoe obecrieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
sin78°—sin42°

1. Haiinure 3HaueHHUE BHIPAXKCHUS:
c0s78°—cos42°

cosa—cos3a+cos5a—cos7a
2. YopocTuTe BhIpaKeHHE

Sié’l a+sin3a+sin5a+sin7a
Sin a+sl
3. JIOKaXHTe TOXKAECTBO: —————— = tg4a

cos2a+cosba

Ilopsinok BbINOJIHEHHS PA0OTHI

1. 3anumuTe 3amaHue W ONpeAeNuTe, KakuMH (opMynamMu  TPUTOHOMETPHH  HYKHO
BOCIIOJIb30BaThCS.

2. Ilpumenure 3Tv GOPMYITHL

3. YropoctuTe TMOJyduBIICeCs BbIpAKEHUE. BblymcanTe, €CIM 3TO HEOOXOIUMO, 3HAa4YCHHUE
BBIPKEHUSI.

. Sin68°—sin22°
1. HaiinuTe 3HaueHHe BBIPAKEHUS: —————
€c0s68°—c0s22

JUis pelieHus HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NpeoOpa3oBaHUs CyMMBbl U pa3HOCTU
TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEIACHHE:

a+p a—f
cosa + cosf = 2cos * cos
2 2
a+p a—-p
cosa — cosff = —2sin - sin
2 2
a+ a—
sina + sinfd = 2sin p ‘- cos p
2 2
. . a _a—p
sina — sinf3 = 2cos - sin >
Pemenue:
68° +22° | 68°—22°
sin68° — sin22° 2cos 2 " sin D) 2c0s545° - sin23° c0s45° A5 "
= ) ) ) ° = . . = - = —ct °=—
c0568° — cos22° _2sin 68° +22° . 68° —22 —25in45° - sin23° sin45° g

2 sin 2

sin3a+sina
2. YrpocTuTe BBIpaXKeHUE ————————
cos3a—cosa

Jlnst pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMysiamMu HpeoOpa3oBaHUs CyMMbl U pPa3HOCTH
TPUTOHOMETPUYECKHUX (YHKIIHI B IPOU3BEIACHHE:

a+pf a—pf
> cos >

cosa + cosf = 2cos
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a+f  a—-p

cosa — cosf = —2sin - sin
g 2 2
) ) _a+p a—p
sina + sinf = 2sin - cos
2 2
) ) a _a—p
sina — sinf} = 2cos - sin 3
Pemrenue:
2sin 3a+a cos 3a—«a
sin3a+sina 2 2 _ 2sin2acosa  COsa cigar
— B . 3a+a . 3a—a —2si i Y B
cosda—cosa 5 . sin . 2sin 2¢a:sin o sin o

sina+sin3a+sins5a

3. JloKa)XuTe TOXISCTBO: =tg3a

cosa+cos3a+cos5a

Jlnst pemieHUs HaM HY)KHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH
TPUTOHOMETPHUUYECKUX (DYHKLUN B IPOU3BEIECHHE.

Pemienue:
sina+sin3a+sin5a
=tg3a
cosa+cos3a+cos5a
BeimuiiieM oTieIpHO JICBYIO YacTh TOXKIECTBA U Ipeodpa3yeM ee, UCTIONb3Ys POPMYJIbI:

. . . . . . .a+5a a-5a . . .
sina+sin3a+sinsa __ (sina+sinSa)+sin3a _ 2Sin——cos——+sin3a _ sin3a-cos(—2a)+sin3a _
a+5a_cosa—5a - -
2 2
Bocnons3zyemcst 4eTHOCTBIO KOCUHYCa cos(—a) = cosa
sin3a cos2a + sin3a  sin3a - (cos2a +1) sin3a

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

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

tg3a = tg3a
ToxxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MpOBeJIEHUS pabOThI ObUIH JOMYILEHBI OIIMOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IMpakTnyeckoe 3ansiTue Ne 20
IHocTpoenne rpa¢ukoB TPUTOHOMETPUUYECKUX (PYHKIIUI € MCIIOJIb30BAHHEM IeOMETPUYECKHX
npeodpazoBaHuii. Onucanue NPOM3BOACTBEHHBIX MPOLECCOB ¢ MOMOIbIO rPaGuKOB QyHKIUIA.

Heab: dopmupoBaTh HABBIKM  MOCTPOCHHUS]  TI'padUKOB TPUTOHOMETPHUUECKUX (DYHKIMHA C
MOMOIIBI0 TPE0OpPa3OBaHU M HCCIIEAOBAaHUS WX CBOWCTB. POPMHPOBATH HABBIKM  MCIOJIH30BAaHUS
rpaduKOB TPUTOHOMETPUUECKUX (QYHKIIMI B pEIICHUN MPUKIIATHBIX 3a7ay.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiObuparp crmoco0bl pemeHust 3aga4 mpodhecCHOHATBHOW ACSITEIPHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.
[1K 2.2. KoHTponupoBaTh U aHATM3UPOBATH PYHKIIMOHUPOBAHNE CHCTEM aBTOMATUYECKOTO YIIPABIICHUS
B IIPOLIECCE IKCILTyaTalUH.

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

3ananmue:
1. Ha pucyHke n3o0pakeH rpaduk 3aBUCUMOCTH KOOPIUHATHI OT BPEMEHHU
KOJIEOJIIOLIErOCs TeA.

I

-

\

V1

! |

ITo rpaduxy onpenenure: 1) aMmutyny kosnebanuii; 2) nepuoj kojaedanuii; 3) yactory
Kose0aHuii; 4) 3aumKTe ypaBHEHNE KOOPAUHATHI.

2. Ectb MraoBenHas ¢ororpadus BOJHbI B PE€3MHOBOM ILIHYpE.

Omnpenenure: 1) [uIMHY BOJHBL; 2) aMIUIMTYAY KOJIeOaHHUM yacTHUEK LIHYpa.
X, M

J

y B .

i
|
‘
f
i
i
!
\
'
\

L \sm
0 1 2\3/1 5 6\

3. ITo mpencraBieHHOMY TpadUKy OMPEACIUTE aMILTATYLY U TIEPUO]T KOJIeOaHHI
HUTSHOTO MasITHUKA.
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x,cm 4

L % N,
; WO

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOAHHIA ONPEIEIIUTh AMILIUTYLY, YTIIOBYIO
CKOpOCTB, IEPHOA U YacTOTy. HauepTuTh rpaduk JaHHOTO TApMOHUYECKOTO KOJIEOaHMS.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

5. octpouts rpaduk pynkmuu y = 3sin(x — g). 3ammcarhk CBOMCTBA ATOW (PYHKIUU.

IMopsinok BbINoOJIHEHUS PadOTHI:

1) O3HaKOMUTKCS C YCIOBUEM 3aJ]a4i, IPOAHAIU3UPOBATH rpaduK.

2) Ilo rpaduKy, UCIIONB3Ysl CBOHCTBA TPUTOHOMETPUYECKUX (PYHKIUH, ONPENeIUTh HEOOX0IUMbIE
BEJIMYUHBI, 3aIHCATh OTBET.

[Tpu nocTpoernn rpaduka Hy>KHO BOCIIOIB30BATHCS MPEOOPa30BAHUSIMH TPAPHKOB.

1.y = f(xX) + b — rpapux ¢yHkmuu nomydaercs u3 rpaduka ¢ydkuu Yy = f(X) myrem
napajuieJIbHOTO MepeHoca 3Toro rpaduka Ha BeauuuHy Baoib ot OY. Ilpu stom, eciiu b>0, To rpadux
dbyukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 3TOrO rpaduKa.

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

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

4.y = a f(x) — rpadux ¢yHkuuu nomydaercs u3 rpadpuxka ¢yHkuuum y = f(X) ¢ nomomibro
pacTshkeHUs WK cxaTus rpaduka no ocu OY mponopruoHanabHO KO3QPUINEHTY a, TpuYeM,

ecnu @> 1, To Bce opanHathl rpadguka af(x) yBenmnuuBarOTCs B a pas, eciiu a< 1, To yMEHBIIIAIOTCS B
a pas.
5.y = fla x) — rpaduk ¢yHKuM mnosyyaercs u3 rpaduxka ¢yHkmuu y = f(X) ¢ nomomibro
pacTsHKeHUs WK CKaTHsl BAOJIb oc OX MpOoNopHUUOHANBHO KOAPOHUIHUEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxxumaercs B a pas, eciau 0 <a<l, To pactsarusaercs B 1/a pas.

6.y = | f (x] - IS IOCTPOEHMS ATOr0 rpaduka HY)KHO NOCTpouTh rpapuk pyHkimm y = f(x) u

0T00pa3uTh OTHOCUTENBHO ocu OX Te yacTH rpaduka, KOTOpble PACMOI0XKEHbI HUXKE 3TON OCH.
[Tocne moctpoenus rpaduka npoBeauTe ucciaeaoBanne QyHKIUHU 110 o01Iel cxeme.

Xoxa paGoTsl

1.  Ilpu pemeHuu 3aga4 HEOOXOAMMO UCIIOIB30BaTh CBOMCTBA TPUTOHOMETPUUECKON (PYHKIIMH
y =sin X.

dyuknus y = sin X

I'paduxoM pyHKINU SABISIETCS CUHYCOHIA.

[TonHy10 HETTIOBTOPSAIOIIYIOCS YaCTh CUHYCOUAbl HA3bIBAIOT BOJHOM CHHYCOUBI.

[TonoBHHY BOJIHBI CHHYCOU/IbI HA3bIBAIOT MOJTYBOJIHONW CHHYCOUABI (MJIH apKOK).
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CaoiicTBa QpyHKIUHM Y= SiN X:

1) O6nactp onpeneneHus: PyHKIIMH —MHOKECTBO JIEHCTBUTEIIbHBIX YHCET.

2) O6unactpb 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]

3) D10 HeueTHast QYHKIIHSL.

4) Oto HenpepbIBHAS (QYHKITHSL.

5) Koopaunatse! Touek nepeceueHus rpaduka:-c ocbo abenuce: (nn; 0),-¢ ocbro opauHat: (0; 0).

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

7) Ha npomesxyTkax [27n; mt + 2nn] GpyHKIMS IPpUHUMAET MOJIOKUTENbHBIE 3HaUeHHs. Ha mpomexxyTkax
[-mt + 27n; 27n] GyHKIKS TPUHAMAET OTPHUIIATE/ILHBIC 3HAUCHUSI.

8) IIpomesxxyTku Bo3pactanus GpyHkuuu: [-m/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: [m/2
+ 27n; 31/2 + 27n].

9) Touku munumyma pyHKuUU: -m/2 + 2nn. Touku Makcumyma QyHKIUH: /2 + 271tn

10) ®ynkuus orpaHudeHa cBepxy u cHu3y. Hanmensinee 3HaueHue GpyHkuuu —1, HanboJpIee 3HaYCHUE
1.

11) Oto nepuoanueckas pynkuus ¢ nepuoaoM 2xn (T = 2m)

. (93 v
2. IoctpouTts rpauk GyHKIMH y = 2cos(x + 7). 3alUCaTh CBOUCTBA 9TON QYHKIHH.

Chauana noctpouM rpaduk GyHKIHUU y = cosx

— T = i
[lepenecem rpaguk GyHKINHU y = cosx Ha ; BIeBo. Homydunm rpaduK QYHKIUHH y = cos(x + 7).
PactsaeM rpaduxk nomyuduBiiedics GpyHkuuu B 2 pasza B1oib ocu Oy.

A

,\’=2C03(x+%] 1 [

Uccnenyem ynkiuto mo oOmiei cxeme:

1. D(y)=R;

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

3. y=0,nmpu Xx=7/6 +zn, n € Z,

4. OyHKUMsA 00ILIero BUA.

5. OyHKIUA HEMOHOTOHHA,
npu X € (2n/3 + 2mn; 5n/3 + 2mn) — byHKIUSA BO3pacTaeT;
npu x € (-n/3 + 27n;2 /3 + 2an) — GyHKIMS yObIBAET;

6. (-n/3 + 2nn; 2) — max;

(2n/3 + 27tn; -2) — min;
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7. T=2mx.

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM

HEOOXOAMMOW TOCJIE0BAaTENFHOCTH JCHCTBUI; B OTBETE€ MPAaBWIBHO M AaKKypaTHO BBINOJIHEHBI BCE
3aIMCHU U BBIYUCICHUA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MpoBeIeHUs paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CIENIATh MPABHIILHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IMpakTnyeckoe 3ansitue Ne 21
«IIpocreiiline TPUrOHOMETPHYECKHE YPABHEHUS U HEPABEHCTBA)

Heab: dopMupOBaTh HABBIKM  PELICHUsS NPOCTEHIIMX TPUTOHOMETPUYECKHX YPABHEHUN H
HEPABEHCTB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3aad npoeCCUOHAIbHOW NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPEICTBA MIONCKA, aHAJIM3a U MHTEpPIpeTaluy UHpopMaluu u
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPOo(peCCHOHATIBHOM 1€ TeTbHOCTH

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

3aganue:
PGHH/ITG TpI/IFOHOMCTpI/ILIeCKI/IC ypaBHeHI/IH:
1) cos3x =0
. s _

2) sin (Zx _Z) =-1
3) 3tg (4x + g) -3

T V3
4) ctg (2x+g) =—=

3
5) sin4x - cos3x + cos4x - sin3x = %

Ilopsinok BbINOJHEHHS padOThHI:

1. 3anucarh ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJy OHO OTHOCHUTCS W Kakou (opmyioii
HEOOXOMMO BOCIIOIL30BATHCS.

2. PemuTh ypaBHEHHE.

3. 3ammcarhb OTBET.
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Pemmre Tpuronomerpuueckue ypaBHEHUA:
1) sin2x =0

3TO0 ypaBHEHHE OTHOCUTCS K YAaCTHBIM CIIy4asiM, IIOATOMY KOPHH HaXOIATCs 1O hopmyIie

XXXXXXXXXXXX
2x = mn,nez,

OtBeT x = gn, neZ
2) cos (Sx + g) =-1
OTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIy4asM, I[O3TOMY KOPHH HaxoJIsATCs 1Mo Qopmyie

x=m+2nn, n€Z

XXXXXXXXXXXX n
5x+§= T+ 2mn, neZ

T
5x=7t—§+27m, nez

5x = ?n + 27n, nezZ
2 2m
X = 15 + ?n, nezZ
2n 2w
OTBeT: x = s + ?n, nez

3) 2cos3x =-1
1

Pasnienm 00e vactu ypaBuenus Ha 2. ITomyunm ypaBHeHHE: cos3x = — .

1
910 YPaBHCHUC HC ABJISICTCA YACTHBIM CJIy4acM, a = —E,|a| <1. HOBTOMy OHO HMCCT PCIICHUC,
KOTOPOE€ HAaXOAUTCA 1Mo GopMyJie: x = +arccosa + 2rn, neZ

1
3x = tarccos(— E) + 2mn, nez
1
3x = *(m — arccos E) + 2mn, nezZ
s
3x =+(w — E) + 2mn, nez

2
3x = i? + 27n, nezZ

+27r+27r 7
x—_9 3n, ne

2 2

OrtBeT: x = ++ M neZ

4) tg(6x—%) =B

3
YPaBHeHI/IC HMECT PCHICHUC, KOTOPOC HAXOAUTCH IO (I)OpMYHCZ x = arctga + nn, nezZ

T V3
6x ——=arctg| —— | + nn, nezZ
4 3
OyHKIMSA y = arctgx HEYETHAA, MOATOMY arctg(—x) = —arctgx.

6x — " = —arctg S+ 7
X 4— aTCg3 mn, ne.

T T
6x—Z=—g+7rn, nezZ
T T
6x = —gn+ Z+ nn, nezZ
=— A
6x 12+1m, ne



T T

X = ﬁ + gn, nezZ
OTBeT: x = il + En nezZ
' 72 6~

; . 3
5)cos6x - cos3x + sinbx - sin3x = %
BuuMm, 9T0 N1eBYIO 9acTh MOKHO CBEPHYTH 110 (JOPMYJIaM CIIOKCHHUS:
cos(a + B) = cosa - cosp F sina - sinf
V3

cos(6x — 3x) = -

V3
cos3x = 7

Teneps ypaBHEeHHE SIBISICTCS MPOCTEUIINM U €r0 KOPHH HaXoAsATcs Mo (opmylne: x = tarccosa +
2mn, nez.

3x = +arccos ¢2_§ + 2nn, neZ

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

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHHEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 HepoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTU TAaKOB, YTO IO3BOJISIET IOJIyYUTh IPABWIBHBIE PE3YJIbTAaThl U BBIBOJABI; B XOZE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHUsI 1 HEPaBEHCTBA

IIpakTnyeckoe 3ansaTue Ne 22
«Tpuronomerpuyeckue ypaBHeHHs U METOAbI MX PeLICHUS»

Heab: PopMHpOBAaTH HABBIKM  PEIICHUS TPUTOHOMETPUYECKHX YPaBHEHHW, CBOIAIIUXCS K
MIPOCTEUILINM.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemieHus 3afgad npodhecCUOHATbHON NeSTENIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30BaTh COBPEMEHHBIE CpPe/ICTBA MOKCKA, aHAJIM3a U UHTEpHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

62



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

3aganue:

Pemmte TpuroHoMeTpruecKrue ypaBHEHUS:
1) 2sin?x — 3sinx +1=10

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(m+x) +7 =0

Ilopsinok BbINOJHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIpEIENUTe, KakUM CIIOCOOOM ypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSM.

2. Ecnu Heo6Xo1uMO, BBEJUTE HOBYIO IEPEMEHHYIO M DPELINTE ypaBHEHHE OTHOCHTEIBbHO 3TOM
nepemeHHo. llocime pemieHuss ypaBHEHHMs C HOBOM IIEPEMEHHOM BEPHHUTECh K 3ameHe. J{OmKHO
IIOJIyYUTBCSL NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHUTE, YTO, €CciaM ypaBHEHHE COJCPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4decTb UX 00JacTh ONpeIeICHHS.

3. Ecnu ypaBHeHHE MOXHO TPEACTAaBUTh B BHJEC NPOHM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4yaCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH MpPaBWIIO, KOIZA
IIPOU3BEJICHUE pPaBHO Hym0. [IpupaBHAB KaXKIAblii MHOXHTEIb K HYJIIO, IIOJIYYUMM HECKOJBKO
IPOCTEHIINX YpaBHEHUH, KOTOpbIE HEOOXOUMO PEIINTh, YUUTHIBASI 00JIACTH JOMYCTUMBIX 3HAUCHHH.

4. 3anuumure OTBET.

Pemnre TpuroHomeTpuYeCcKue ypaBHEHHUS:
1) 2cos*x + cosx = 1
Pewrenne:
OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOH IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN.
IlycTh cosx = t, TOr1a Halle ypaBHEHHE MPUMET BUJ 2t% +t = 1
[lepeneceM | B neByr0 4acTh U MOJIYYUM MOJTHOE KBaIPaTHOE YpaBHEHHE
2t2+t—-1=0
D=1-4-2-(-1)=9, VD=3
-1-3
t = ——mm =
! 4
-1+3 2
t2 = — = -
4 4

_1;

1
2

BepneMcs k ctapoit mepeMeHHOM:

cosx = —1WJIM cosx = %

[Tonyunin ABa MPOCTEMIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpO€ peraercs o obieit popmyne. Pemum ux.

1Dcosx = -1
x =1+ 2nn, nez
2)cosx = %
1
x = tarccos > + 27n, nezZ
T
X = i§ + 27n, nezZ
T
OTBeT: Xx =W+ 2nn, x = i§ + 27n, nezZ

2) 2cos*x +sinx—1=0
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Pemenue:

OT0 ypaBHEHHE COACPKUT pasHOMMEHHbIE (DYHKIMHU, TTOSTOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
HE TOJIYYHTCS.

BOCHOJ’IB?)YCMCH OCHOBHBIM TPUT'OHOMCTPHUUYCCKUM TOXKIACCTBOM U BbIPpAa3uM OIHY q)YHKI_[I/IIO qcpe3
JpYTYIo:

cos’x + sinx =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
9T10 YpaBHCHHUE C IIOMOIIBIO BBCIACHUIA HOBOU HepeMeHHOﬁ MOXHO IIPUBECTH K PCUHICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

IIycTh sinx = t, TOrma Haile ypaBHEHUE IPUMET BUM; 2t2 —t—1 =10
y yp p

1-3 1
tlz—:——;
4 2
1+3 4
tzz—:—zl
4 4

Bepremcs k cTapoii mepeMeHHOM:

sinx = 1WA sinx = —%.

[Tonyuynsin ABa MPOCTEUIIMX TPUTOHOMETPUUYECKHX YPABHEHHUs, NEPBOE OTHOCHUTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.

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

2) sinx = —%. x = (—=1)"arcsin (— %) + mn, neZ
x=(-D" (— E) + 7mn, nezZ
6
T
x = (-1t g T nezZ

/s i
OTBeT: x = 2 + 27n, x = (—1)"*! 3 + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C TIOMOINBIO BBEJIEHUS HOBOW TNEPEMEHHOM MOXHO TPUBECTH K PEHICHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
Ilyctb ctgx = t, TOr/AA Halle ypaBHEHHUE MIPUMET BUJ: 5t — 8t +3 =0
YuursiBaem O[3 x # nn, neZ
5t2—-8t+3=0

BepHemcs k cTapoii mepeMeHHOM:

ctgx = 11U ctgx = 0,6.

PemmM nx.

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

T
OTBeT: x = 7 +mn,x = arcctg0,6 + nn,neZ
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4) cos2x + cosdx — cos3x =0
Pemenue:

I/ICHOJ'IB?)y}I (bOpMYHI)I HpeO6pa3OBaHI/I${ CYMMBI U pa3sHOCTHU (bYHKI_II/II‘/‘I B IIPOU3BCACHUEC, PA3JIOKHUM
IPaByIO 4acCTh YPaBHEHUS HA MHOXUTEIN:
2x + 4x 2x — 4x
> " coS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2co0s3x - cos2x —cos3x =0
c0s3x(2cos2x —1) =0

2cos

cos3x = 0 MU 2cos2x —1 =0

[Toxyunnu fnBa TPOCTEHIIMX TPUTOHOMETPHYECKUX YPAaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
CIIydasiM, a BTOpOe pemraercs 1o obei popmyse. Pemm ux.

1)cos3x =0 2)2cos2x —1 =0
V4 _

3x =-+mnn, neZ 2cos2x —11
T 2x ==
x=—+—-nnez cosex 2

6 3 T

2x = i§ + 27n, nezZ
T
X = ig + 7mn, nez
T T b4
OTBeT:x=g+§n, x=ig+nn, nez

5) 2sin?(w — x) +5cos(37n—x) +2=0
Pewenue:
CHavana Hy)KHO TPUMEHHUTH POPMYIIBI IPUBEACHHUS: sin’(r — x) = sin’x
3
cos (— - ) = —sinx
2
[Tonyunm ypaBHeHue: 2sin?x — Ssinx + 2 =0

OTO ypaBHEHHE C IIOMOIIBIO BBEJCHHS HOBOM IEPEMEHHONM MOYKHO IPHBECTH K DPELIECHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilycth sinx = t, TOra Halle ypaBHEHNUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2:2=9, D=3

5-3 1
tl =—=——;
4 2
5+3 8
tZ = — =2
4 4
Bepremcs k cTapoii mepeMeHHOM:
sinx = %I/IJII/I sinx = 2.
1)sinx = %x = (—1)"arcsin§ + mn, neZ 2)sinx = 2 YpaBHEHHE HE UMECT PEUICHHH, T.K. 2 > 1

x=(=D" z +nn
= - )
OTBeT: x = (~1)"~ + 7n,

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurtepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOIIOJEHHUEM

HCO6XO,[[I/IMOI7I IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJIICHUS.

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

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

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

Tema 2.2 TpuronoMerpudeckue ypaBHeHHUsI 1 HEPaAaBEHCTBA

IMpakTnyeckoe 3ansitue Ne 23
«Tpuronomerpuyeckue ypaBHeHHsI»

Heab: OOGOOMNTH, 3aKpEeNUTh M CUCTEMATHU3UPOBATh 3HAHMS YYAIIMXCS MO METOAAaM pELICHUs
TPUTOHOMETPUUYECKUX ypaBHEHUH. DOPMHUPOBATH HABBIKU PELICHUS TPUTOHOMETPUYECKUX YPaBHEHH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHOPMAIHN U
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIIIOJIHEHUS 3a/1a4 MPO(ECCHOHANBHON e TeIbHOCTH

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIeKIIHfI.

3ananne:

Pemute TPUTOHOMCTPUYICCKNEC YPAaBHCHUS:
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

ITopsinok BbINOJHEHHS PadOTHI:

1.YcranoBure, ABJISIETCS JIM YPABHEHUE OTHOPOIHBIM.

O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs. 8UOA.

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

2. Ecniu ypaBHeHUE SBISIETCS OTHOPOJIHBIM YpaBHEHHEM IEPBOrO MOPsIKa, TO pa3ieiauTe o0e yacTu
ypaBHCHMS Ha cosx # 0 mau sinx # 0

3. Ecnu ypaBHeHHe ABISETCS OJTHOPOIHBIM YPaBHEHHUEM BTOPOT'O MOPSJIKA, TO pa3esuTe 00e 4acTu
ypaBHEHUS Ha cos’x # 0 wm sin’x # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELINTE YPAaBHEHHE OTHOCUTEIBHO ATOM NEPEMEHHOM.

5. BepHuTech K cTapoil NEPEMEHHON M PENIUTE MOIYYUMBIINECS MPOCTEHIIINE TPUTOHOMETPUYECKUE
YpaBHEHUS.

6. 3anummuTe OTBET.

Pemute TPUTOHOMCTPUYCCKNEC YPABHCHUS:

1) 2sin®x — 5sinx * cosx + 3cos?x =0

Pemrenne:

YpaBHeHI/Ie ABJIICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPAJAKA. Yro0bI
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ero PeIInTh, pa3/einM 00e YacT Ha cos’x # 0.
2sin®x  Ssinx - cosx

cos?x cos?x

3HaeM, 4To L tgx.2tg?x — 5tgx +3 =0
CcoSx

Brenem HOByIO epemennyro. IlycThb tgx = t, TOT1a Halle ypaBHEHHE MPUMET BHT: 2t2 — 5t +3 = 0
Yunrsisaem OJ13: x # - + 7n, neZ.
2t —5t+3=0
D=25-4-2-3=1, D=1
5—-1
tl = 4 = 1
5+1
t,=——=15
4

BepHemcs k cTapoii IepeMEHHOM:
tgx=1 wnmm tgx =15
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez

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

OTBeT: x = % + mn,x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
Chauana nmpeoOpa3yeM apryMeHT , HCIOIb3ys (POPMYJIbl ABOWHOTO apryMEHTa: sin2x = 2Sinx - cosx.
4sin®x — 6sinx - cosx + 2cos’x = 0
ypaBHeHI/IC SABJICTCA OAHOPOAHBIM TPUTIOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPSAJAKA. Y100kl
€ro PEIInTh, Pa3aeauM 00e YacTh Ha sin’x # 0.
4sin®x  6sinx - cosx  2cos’x

+ =
sin’x sin’x sin®x
3HaeM, 4T0 — = ctgx4 — 6ctgx + 2ctg’x = 0
Sinx

BBenem HoByto nepemenHyro. IlycTs ctgx = t, TOrna Halle ypaBHeHUE IPUMET BUT;: 2t% — 6t + 4 = 0

YuursiBaem O/13: x # nn, neZ.
2t2—6t+4=0
D=36-4-2-4=4, D=2

6—2
tl:TZI
6+ 2
t2=—=2
4

BepHemcs k cTapoii mepeMeHHOM:

ctgx =1 wnn ctgx =2
Detgx =1 x
2)ctgx =2 X

arcctgl + mn, neZx = %+ nn,nez

arctg2 + nn, neZ

T
OTBeT: x = z + mn, x = arctg2 + nn, nezZ

3) 2sin’x + 5sinx - cosx + cos’x = 4

Pemrenne:

YpaBHeHI/Ie IOKa HC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOﬁ YaCTH €ro BMCCTO HYJIA CTOUT 4.
[TepeneceM 4 B MPaBYIO 9acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

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

2sin’x + 5sinx - cosx + cos’x — 4cos’x — 4sin’x = 0
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—2sin’x + 5sinx - cosx — 3cos?x = 0
VpaBHEHHE TENEPh ABJIAETCA OJAHOPOIHBIM TPUTOHOMETPUYECKMM YPABHEHHEM BTOPOIO MOPSIKA.
YT0ObI €0 PEIINTH, Pa3AeInM 00€ YacTh Ha cos’x # 0.
—2sin’x  Ssinx - cosx
— + — —3=0
cos?x cos?x

—2tg%x + 5tgx —3 =0

2tg?x — 5tgx+3 =10
Beenem HoByro nepemennyo. IIycTh tgx = t, TOra Halle YpaBHEHUE IPUMET BUJL: 2t> — 5t +3 = 0
Yunrsisaem OJ13: x # - + 7n, neZ.

2t2 —5t+3=0
D=25-4-2-3=1, D=
5-1 .
t,y =—— =
! 4
5+1
t,=——=1,5
4

BepneMcs k ctapoit mepeMeHHOI:

tgx=1 wm tgx =15
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez
2) tgx = 1,5x = arctgl,5 + mn, neZ

T
OTBeT: x = 7 + n,x = arctgl,5 + nn, nezZ

4)5cos?x + V3sinx - cosx + 6sin’x = 5
YpaBHCHHE TIOKA HE SIBISETCS OJHOPOJIHBIM, T.K. B MPABOW YacTH €ro BMECTO HYJS CTOHT 5.
ITepeneceM 5 B mpaByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO:

5cos?x + \3sinx - cosx + 6sin®x — 5cos?x — 5sin?x = 0
\/§sinx - cosx + sin’x = 0
BrireceM o0MHii MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

sinx =0 win V3cosx + sinx = 0
1) sinx =0, x =mn,neZ
2) \/3cosx + sinx = 0

VYpaBHEHHE SABJSIETCS OJHOPOIHBIM TPUTOHOMETPUYECKUM YPaBHEHHEM MEPBOTrO mopsiaka. YToOb
cro peI_HI/ITB, pa3ﬂeJII/IM 066 YyacTHu Ha cosx # 0.
\3cosx  sinx
i —=0

cosx cosx
\/§ +tgx=0

tgx = —V3
X = arctg(—\/?) + nn,neZ
X = —arctg\/§ + nin,neZ
T
X = -3 + mn, nezZ
T
OTBeT: x =T7mn, X = —§ + mn, nez

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE
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Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM MOCIEN0BATEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

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

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

Tema 3.1. IIpousBogHasi QyHKIIMU U ee IPUMEHEHUE

[MpakTnyeckoe 3ansiTue Ne 24
«YucaoBass MmOCJAeA0BATEJbHOCTb, CIOCOOBI €€  3aJaHMsl, BbIYHCJIEHHE YJIEHOB
nociaenosareabHocTu. Ilpeaen nociaenosarensHocTu. Haxoxxaenue npeneioB GpyHKIHI)

easn:

@®opMHUpOBaTh HABBIKM  PELIEHUS 3a/ad, CBSI3aHHBIX C YHCIOBOM IOCJIEI0BATENbHOCTHIO.

o . (0 [ee]
@®opMUpOBaTh HABBIKM BBIYMCIICHUS TPEAETIOB QYHKIMNA, PACKPBITHS HEONpPEAeICHHOCTEH (5) 5 (—)

[00]

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01BsiOuparh criocoObl pemieHus 3afad NpoPecCUOHAIBHON NeSTENbHOCTH MPUMEHUTENBHO K
Pa3JIMYHBIM KOHTCKCTaM

MarepuanbHoe obecniedenue: MHauBUIyaibHBIC 3a7aHUs, CIIPABOYHBIE MATEPHAIIbI, KOHCIIEKTHI
JIEKIINN.

3aganme.
1) PemnTh 33124k HA YKCIOBYIO TIOCIIEIOBATEIILHOCTD.
2)BbIuuciauTh mpeaensl GyHKIuit

3amanue 1 3amanue 2
1. HaifTu BOCBMOM 4JIEH ITOCIIE/I0BATEIbHOCTH,
l' % E . . x2—2x-3
2 3" 4" n+t’ 6.lim, 3 Pr12
2. Haiftn HOMep umciia 3 B OCIIeI0OBATENbHOCTH
2n+1 _ 2.1
a, = Y 7.lim,_, T
3. Berunciurs:
. 2
lim (3x2 — 8x +5) 8.lim. ., 2o
x—>=2 ! x->2 x%2—2x
4 lim \[Zaal
. x—2
o 9.lim Vi
, Mo~ o
—-16
5.lim,_, —— ; Va+1-2
O — 10.lim, 5 —
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HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
BHuMaTensHO 03HAKOMBTECH C YCJIOBUEM 3aIaHH.

[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CiIydae 3aTpyAHEHUS BOCIOJIb3YHTECH CIIPAaBOYHBIMU
MaTepHuagaMu), BHIIOJHUTE 3a1aHUE

3amanne Nel

1. JIeBATHIN YIEH MOCIEN0BATEILHOCTH  C, = (%) paBeH?

2:-9-1 17 17 17
Cq = = = ;=>Cg =

< fo 13 3> V732 2Viss 2183

2. Homep urcia 6, SBISIONIErOCs YWICHOM IIOCIEA0BATEILHOCTH a, = n* — 5n paBeH?
6 =n?—5n
n”-5n—6=0
n, =6

n, = -1 —HOCTOpOHHI/Iﬁ KOPCHDb T.K. HOMCP HC MOKCT 6BITB OTPHULATCIIbHBIM YU CJIIOM.

OrtBert: N=6.

3amanme Ne2

o 0
Haiigure npeaciibl HPEABAPUTCIIBHO M30aBHUBIIHCH OT HCOIIPCACICHHOCTH (6)

2
. x“—81 0 . (x=9)(x+9) . x+9 . 18 . .
1. lim, ,g>— = (—) =lim————— = lim— = lim— = lim2 = 2;
x2—9x 0 x=9 x(x—9) x—9 X x—-9 9 x—3

2 - X X—
2. 1, =22 = (3) = lim &26D _ lim(x + 5) = lim(1 + 5) = lim(6) = 6

-1 0 x—1 (x-1)

X, +x, =—4 x; =—5
¥ +4x—-5=0 {1 2 =>{1

X1 +X2 = _5 xz =1
3 i Vatx—a-x _ (9) — i (\/a+x—\/a—x)(\/a+x+\/a—x) — i (@)2_(\/11—_)()2 i atx—at+x
Moo T T T ) T (Vamean) im0 a(Vetarvax) | xed (Vetrvax)
2x 2 1 1

= lim

2 2
lim ———— = lim ——— = lim ——— = lim— ==
30 d(VarEia—x) | xo0 Varrtvax  xo0 Var0iva0  xm02va  xs0va  va
Brrauciuts npeaciibl UMCOIUEC HEOIIPCACICHHOCTD (f)

x3 2x2 3x 4

3.1 4
—t3 . I+—+—5+—=3

3492 x| 2x
. x7+2x°+3x+4 5] . 37373 3 . 1+0+04+0 . 1 1
4 lim, e S —a—— =(—)=11m—"3"2" = = lim —5%5% = lim——— = lim = - =-;
x°+3x°“+2x+1 oo x—oo 4x° 3x% 2x 1 x>0 44+—+—+—7 x—00 4+0+0+0 X—00 4 4
Tt 3t 3T 3 x 223
3 2 2x3+3x2+ x 24341
. 2x°+3x“+x [°4) . 37,373 . T2 . 24+0+0 2
5. lim———= (—) = lim =*—* = lim =5 = lim = (—).=+OO
xX—00 x“+4 (ed] xX—00 X_+i x>0 —t+— x—oo 040 0
23 %3 X x

(0 B 3HAMCHATCJIC IPUHUMACM 34 OCCKOHEYHO MaJlyro BCJ'II/I‘-II/IHy.)
(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHUE.

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM

HCO6XO,[[I/IMOI71 IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLICHKE "OTIMYHO", HO JOMYIICHBI
2-3 "HegoyerTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
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BBITIOTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYWUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MpOBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OMTHOKH.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE

IMpakTnyeckoe 3ansiTue Ne 25
«HaxoxneHue Nnpou3BOIHBIX M0 onpeaenaennio. [ipasuia u ¢popmy.inl 1uddepeHunpoBanms,
Ta0JIMIA IPOU3BOIHBIX JIEeMEHTAPHBIX (QYHKIUII»

Heab: 3akpenuTh ONpeAeTIeHHEe MPOU3BOIHON (GyHKIMHU. POpMUpPOBATH HABBIKM IMPUMEHEHUS
npaBwil quddepeHIpPoBaHUs ¥ TAOIUIBI MPOU3BOJHBIX, HAXOXKICHUS 3HAYCHHS MPOW3BOJHON B
3aJaHHOU TOYKE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 03 IInaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NIpOoQecCHOoHanbHON cdepe, HCHONB30BATH 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B PA3IIUYHBIX KU3HEHHBIX CUTYAIHAX

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

3aganue:
1. Halinute y = (0),ecmm y = x> —x
2. Haiinure y' = (3), ecny = _3

X

3. Haiitu npousBogHble  (QYHKIOMH  HCMONB3ys  MpaBWja  BBIYUCIECHHUS U Tabnuily
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIUIA.
4. BblUHUCIUTH NPOU3BOIHYIO QYHKIIUU B TOUKE.

3amanue 1 3amanue 2

1) y = 7x* — 4x3 + 5x2 — 2; 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)-?
) y=5-iE4X N =cgxotgs 1(5) -

3) y = 3ctgx + 5lnx — 3%; 8) f(x) =2-5*+3-¢% f{'(0)-?

4) y=(9+x*)(2x— 1); 9) f(x) = cosx (1 + sinx); f’ (g) =?

5  v=i 10)  f =22 FO-?

Iopsaok BbINOJIHEHUS PA0OTHI:

Brruucnenne npon3BoaHON QYHKIHH y = f(x) TIPOU3BOAUTCS MO 00OIIEMY MTPABHITY
mddepeHIpOBaHUS:

1) IpunaBas apryMeHTy X MpHUpalleHne Ax, U MOACTABIISASA B BRIpaOKeHNUE PYHKIIMHA BMECTO
apryMeHTa X HapallleHHOE 3HaueHUE x + Ax, HAXOJMM HapalleHHOe 3HaueHue QYHKINH: y + Ay = f(x + Ax)

2) BorunTas u3 HapanieHHOTO 3HaYeHHUE QPYHKIMU €€ TIepBOHAYAIbHOE 3HAYCHUE HAXOIUM
npuparnieHne QyHKIuu:

Ay = f(x + Ax) — f(x)
3) Hemum mpuparienue GQyHKIUH Ay Ha IpUpAIIEHHe apryMEHTa Ax; T.€. COCTaBJIsIeM OTHOIICHHE
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dy f(x+Ax)—f(x)
Ax - Ax
4) Haxogum IpeaeyI 3TOro OTHOLICHUS IpHu Ax — 0, T. e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax—0 AX  Ax—0 Ax
9TtoT IIpeaeia U €CTh IPOU3BOJHAA OT (byHKuI/II/I y = f(x)

1. Haiitu: y (x),ecmu y = 2x* — 3x

HaxoauM Ipou3BOIHYIO O 00LIEMY IIPaBHILY:

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

2) y+ Ay — y = 2x% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax
Ay 4xAx+2(Ax)2—3Ax Ax(4x+2A0x—-3)

3) =

Ax Ax

4) limy,,o(4x + 2Ax — 3) = 4x — 3
Hatiném 3HaueHne mpor3BOIHOM TIPHU X = 3.
y(3)=4-3-3=0

2. Haiitu y (4), ecmy = vx
1) y+ Ay = yVx + Ax

2) Ay = Vx + Ax —Vx

3) Ay _ Vx+Ax—/x

Ax Ax

. Ay . \/X+AX—\/’)Z . (\/X-I-AX—\/)_() (\/X+AX+\/)_() . *+AXx—x . Ax
4) limpyo = = limpy g ———— = limy, 0 = limpy g ———r = limyy g e =
Ax Ax AX(\/X+AX+\/)E) AX(\/X+AX+&) AX(\/X+AX+\/)_()
1 1
lim —_—=—
Ax-0 \/x+Ax+\/; 2\/;
v v 1 1
Halinem 3HaueHne MpOU3BOIHOMN B TOUKE X = 4, y'(4) = PN AR

3. Haiitm npomsBomHble (QYHKIMA  WCMONB3ysS TpaBHja BBIYUCICHUS W TaOIHILy
MIPOU3BO/IHBIX 3JIEMEHTApHBIX (YHKIUI
Tabnuna Npon3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIMH.

(x")'=nx"* | (e") =€ (@*)' =a*lna | (cosx)’=—sinx
(sin x)" =cosx 1 1 '
: - tgx)’ =

(In X'~ (tgx) = ——— | 109'= o
¢' =0,c— const; x =1; (CU), =C-U
uxv) =u=Vv

, 1 . !: I£ !
(Jx) = (u-v)' =uv+uv

2% '

uy _uv+uy
v V2

1 y=6x*-8x*+2x*-4
y' = (6x* —8x° +2x° —4)' = 24x® — 24%” + 4x;
o Y=(X-4)*(x+2)
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u=5x-4; u'=5
y' =((5x—-4)(x+2)) =jv=x+2;, v =1 |=
(u*v)' =uv+uyv'
=5(x+2)+1(5x—4) =5x+10+5x—-4=10x+6
X+1

3. X

P S axe]) 2x—2x—2
2% , (2x) 4x

u) _uv-uv
v v?

3. BHIYECTUTH MPON3BOAHYIO QYHKINH B TOUKE.
1)y = 3x> — 8x* +9x? — 4

y' = 15x* — 32x3 + 18x.
y'(=1) = 15 (=1)* = 32 - (=1)® + 18 - (=1) = 29.

2) y = 5sinx - cosx

2 1

y' = 5(sinx)'cosx + 5sinx(cosx)’ = 5(cosx - cosx — sinx * sinx) = 5(cos?x — sin?x) =
5cos2x.

y' (g) = 5COSZ§ = 5cosmt = -5

dopma npeacTaBieHus pe3yJabTaTa: BBHIIIOJIHEHHOE 33/1aHNE

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCIEA0BAaTENbHOCTH NEHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €Cli paboTa BBIIOJIHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTN AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJSET CIIENATh MPABIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTHe Ne 26
«Bbrunc/ieHHe IPOU3BOIHBIX CJOKHBIX QyHKIMID)

Henab: HayunThcs BBIUMCIATH MPOU3BOAHBIE CIOKHBIX (QYHKIUI
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Brinosinenue padoTsl cnocod6cTBYeT (POPMUPOBAHNIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 03 IlmanupoBaTh M pPEaIU30BBIBATH COOCTBEHHOE MPOQPECCHOHANIBHOE W JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JIEATEIBHOCTh B NPOQPECCHOHATBHON cdepe, HCIONb30BaTh 3HAHUS I10
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAILIHSIX;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[1K 2.2. KonTponupoBaTh U aHAIU3UPOBATh (PYHKIIMOHUPOBAHUE CUCTEM aBTOMATUYECKOTO YIPAaBIICHUS
B IIPOIIECCE IKCILTyaTaIHH.

MarepuanbHoe obecnieyenune: VHauBuayanbHble 3aaHUs, CIPABOYHbIE MaTE€pPHAalbl, KOHCIIEKTHI
TIeKIUH.

3ananmue.
Haiitu nponsBoansie GyHKIMN

y = (5x% — 2x)°

f(x) = 3sin(2x —'43]

flx) = arcsindx + arccos*x

Flx) = logs (7x* — 5x% 4+ 1)
P

Flx) =In |L+eoax

W L—cogx

SAREEI A

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁon:

1. Omnpenenute Bun ¢dyHkuuu. Ecnu QyHKIus sBIsSETCA CIOXKHOM, TO BBEIUTE MPOMEKYTOUHBIN
apryMeHT.

2. Ompenenute, KakuMU TpaBwiaMu auddepeHnnpoBanmsi HY>)KHO BOCIONB30BaThCs. [IpuMmenHuTe
COOTBETCTBYIOILEE TIPABUIIO.

3. Hcnonp3ys Tabauiry mpou3BOIHBIX, HAWIUTE TPOU3BOIHBIE (DYHKITHIA.

«ITpaBusa BbIYMCIIEHUS ¥ TAOJIUIy TPOU3BOJHBIX CIOKHBIX (DYHKIIHN»

"y =nu™y’ (sinu)" =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
uyr _ qu ’ 1 u’
(@)Y =a"lnau (tgu) = ———U' = —
C0os” X cos“u
1, ! u
(muy =ty =Y (etgu) =~ U’ ==
u u sin“u In-u
1 ,_u 1 u
(log ,u) = U = (Wu) =—=u'=——
ulna ulna 2Ju 2\u

4. PackpoiiTe CKOOKH U MPUBEAUTE TTOI0OHBIE, €CITH ATO YIPOCTHUT 3aMKCh (DYHKIIUU.

Haiitu npon3BogHbie PyHKITHI:
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1. glx) =(1-4x5)0

OyHKIMS SIBISIETCS CIOXHOW CTENEHHOW. BBeneM MpoOMEKyTOYHBIA apryMeHT — u =1 —4x”. Jlns
nudhepeHIMpOBaHUs HYKHO BOCIIONb30BaThCs GOpMyIoi (u") = "t - o

.
¥

y = 10(1 —4x%) - (1 —4x%) =10 (1 - 4x*)%(—8x) = —80x(1 — 41

2. flx) = sinf.r - cos 2x

OyHKIMS IPEACTABISIET COOON MPOM3BEICHUE ABYX CIOKHBIX TpUTOHOMETpudeckuX pyHkuuid. [Toaromy
CHaYayIa BOCIONb3yeMcs TIpaBuioM auddepennupoanus (U-V) = UV + UV

. 1 ' 1 1 .
f (x) = (sin X cos 2x) = (sin ;_r] cos2x + sin ;x{cus?r]

. . 1 .
BBeneM npoMexyTOUHBIN apryMeHT: JUlsl IIEPBOH QYHKIMK ¥ =¥, 1Ig BTOPOH QyHKUMH u = 2x,

Ipu nuddepeHrpOBaHNH UCTIONB3YeM ClIeAyIonTne GOpMyIbl: (sinu) = cosu - u, (cosu)’ = — sinu,

e 1 ,
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]
1 1 1 i ., 1 1 1
=cos—x-|—-x]| " cﬂsEx+s:’n—x-{_—sfn2x} : {_2_1'} = —cos—x rcosixy — 2sin —x - sinlx,
2 2 2 2 2 2

adxthxs

3. y=—=

loga (3+10x]

OyHKIMS PEACTaBIsET cOO0ONH YacTHOE MABYX CIOXHBIX (yHKIUH. [loaTOMy cHayana BOCHOIb3yeMCs
Uv-um

7

U

npaBmiioM auddepeHupoBaHus (l—) =

211.+5I;' r |_|:| q{a + J_I:I_r} _ 23.1-+5.-._-3 . |_|:| . 3 + J.Ux P
—_ E‘ E‘
- (log, (3 + 10x))°

y

BBenem nNpOMEKYyTOUHBIA apryMeHT: JUisd TepBOW (QYHKIUH u =3x +5x°, I BTOPOW (QYHKIIUH
u=3+10x,

IIpu quddepenumpoBanny UCIIOIB3yeM CIEyrOIuUe GOPMyYIb: (a“)' = a*ina - ', (log, u)' = L.

wing

L@ g, (310055 log (3410my 2T 2 (354557 log, (34100) -2 e 3410y
y = |]=g;,|3+1:.'l.'||£ - |:|=‘:,=;,|3+1:.'l.'||;I -
:-‘T‘i'fiir.:.3+1:.1-.lngi(3+1:x}-:-“‘1”3ﬁ

|:|=_g_,|3+1:.'l.'||;I /

4. f{x] = nrcsin§x+ arccosdx
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@OyHKIUSA MPEACTaBIsSeT COOOH CyMMY JIBYX CIOKHBIX  OOpaTHBIX TPUTOHOMETPUYECKHX (DYHKIIUIL.
[TosToMy cHauana Bocmonb3yemcs npasuiioM auddepenunposanus (U + F]' =U +V.

Flx) = (ﬂrﬂ's:'n g:) + (arccos3x)’

. . 3 .
BBeneM npoMexyTOUHbIH apryMEeHT: JUISl IIEPBOH QYHKIMK ¥ = ¥, i1 BTOPOH (QyHKIMM u = 5z,

r B ' u' . r : _ 'y
[Tpu nuddepeHnpoBaHUN UCTIOJIB3YEM CIICTYIONTHE (OPMYIIBI: (arcsinu)’ = Nl (arecasu) N ep:
. - ] 1 - ] - .
f{_.r] = (nrcs:'n%.r) + {arccosdx ) =———— (i.r) ——(5x)' = = — ,z_
5 [, a1 *\5 J 1-(5x :'- ff 9 +/1-25x¢
‘\]1 |:_1'| 5 N T

5. flx) = arccosv1l — ™

qDYHKIII/ISI SIBIISETCSI CJIOXKHOM O6paTHOI/I TpHFOHOMeTqueCKOI/I BBGI[GM HpOMe)KYTOLIHbII/I apFYMeHT

2X
u =v1—e™. Jlna quddepeHInpoBaHIs HyKHO BOCIIONBb30BaThCA (hopMytoi  (arccosu)’ =

i

Vl—u

£ @) = (arceosVT= ) = -7 (V= ).

ITpomexyTOUHBIH apryMeHT ABISETCS TaKXKe CI0KHOM yHKIMelH. BBeneM u 1151 Hero HOBBIM
MIPOMEKYTOUHBIA apTyMEHT u =1 — ™",

g nuddepeHunpoBanus HY>KHO BOCTIONB30BaThCs (popmynon

(A - 2%
Flx) = (ﬂrccus V1—e™ PI = - ﬁ : (\-"1 - e'-':"'}l =- + "2 1— 1-¢6") =

_i L ' 1}_
8% 21— s“ Ve

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOJTHOM O0BEME C COOJNIIOIEHUEM
HEOOXOMMOM TOCIeI0BaTEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 Hezouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIBHBIX BHIBOJIOB.
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Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckoe 3ansaTue Ne 27
«PDu3nyecKue U reoMeTpuiecKue MPHUJI0KeHUs1 IPOU3BOIHOID)

Heab: ®opmupoBaTh HaBBIKM NPUMEHEHHS T'€OMETPUYECKOrO0 U  (U3MUECKOro CMBICIA
IIPOU3BOJHOM.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJJICKTHBE U KOMaH/IE.
1K 2.2. KonTponupoBaTh U aHATU3UPOBATh (PYHKIMOHUPOBAHUE CHCTEM aBTOMATHYECKOTO YIIPaBIICHUS
B IIPOIIECCE IKCILTyaTalHH.

MarepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIIbl, KOHCTIEKTHI JICKITHA.

3aganue:

1. Haiinute yrioBoit kKoa(pdUIMEHT KacaTelbHOW, MPOBENEHHOW K mapabone y=-—x?+xB
TOYKE xy = —2

2. HaiimuTe yroi HaKJIOHa K OCH KacaTelbHOM, MPOBEJICHHOW K KPUBOM ¥y = x> B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KacaTeIbHOW K KPUBOW y = sin3x B TOYKE (g ; 0).

4. Haiinute CKOPOCTh M YCKOPCHHE B YKa3aHHBIi MOMEHT BPEMEHH JUISl TOYKHU, JBHXKYIICHCS
IPSIMOJIHHEHHO 110 3aKoHy: a) S(t)=2t°-3t, t=1c.; 6) s(t)=t?+2t+1, t=3c.; B) S(t)=2t>-3t+4, t=2c.

5. 3akoH u3MeHeHus TemnepaTypbl T Tena B 3aBUCUMOCTH OT BpeMeHH 1 3a/1aH ypaBHEHUEM

a) T=0,2t%;6)T=0,5t>-2t;8)T=0,4t>+5t. C KaKoil CKOPOCTBIO HAIPEBACTCS ITO TEIO B MOMEHT

Bpemen# a)t=10c.,0)t=5c.,B)t=7c.

6. Teno maccoii a)l00ke.,6)10xke.,8) 50ke. TBUKETCS MPSIMOIMHEHHO 10 3aKOHY a)S:5t2-t; 0)

2
s=3t?+t+4;B) S=4t>-6t. Haiitu KHHETUYECKYIO SHEPTHUIO Tela (%) yepes a) 4¢.,0)5c.,B)6cC..

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3naueHue npPoM3BOJHOM (YHKIMH y = f(x) NPU x =X, PABHO YIIOBOMY KO3((UIUEHTY
KacaTelIbHOMU, TPOBEACHHON K KPUBOU y = f(x) B €€ TOUKE C aOCIUCCOM x, , T.€. k'=y'(x) = f'(x,) = tg «
1€ -yTOJI MEXK/1y KacaTeJIbHOM K KPUBOU B TOUKE M (xy; V) Y MOJOKHUTEIBHBIM HAIIPABICHUEM OCH 0, .

2. YpaBHEHME KacaTeJIbHOM K KPUBOH y = f(x) B TOUKE UMEET BUI y — v, = f (xp)(x — x;)-

3. Hampagiienue KpuBOil B KaXKI0 TOUKE OMpEACISACTCS HANPABICHUEM KacaTeIbHON K HEll B ATOU
TOYKE, MO3TOMY JJIsl HAXOXKIEHMS yrja HAaKJIOHHOW KPUBOW B JaHHOM TOYKE Hal0 BBIYMCIUTH YIOJ
MEXKly KacaTeJIbHOM, MPOBEICHHOM B 3TOM TOUYKE, U OCBIO.

4. ®usnueckoe NMPUIOKEHUE TPOU3BOJHON: MPU MPSIMOJIMHEHHOM JBH)KEHUU TOYKU CKOPOCTH U B

< ds
JaHHBIM MOMEHT t =t ecTb Ipou3BOIHAA g OT IyTH S IO BPEMCHH t, BeunciaeHHas npu t = tg.

< dv
YckopeHne a B JaHHBII MOMEHT t =ty ecTb mnpou3BOJHas gt OT CKOpOCTH U IO BPEMCHH t,

BBIYMCIIEHHaA 1Ipu t = .

5. B menu 371eKTpUUYECKOTO TOKA IEKTPUIESCKUH 3apsl MEHSIETCS ¢ TEYCHHEM BPEMEHH T10 3aKOHY
g=q(t). Cuna Toka | ecTh mpou3BoOaHAs 3apsia ( IO BpeMeHH .
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A

Xp =<

1. Haiitn yronm HakiioHa K ocM 0,KacaTelbHOM IIPOBEIECHHOM K KPUBOM ¥ =sinx B TOUYKE

-HalJIeM TIPOU3BOIHYIO (DYHKIUIO ¥ = sinx y'= cosx

9 9] d 1
-HalIeEM 3HaYE€HHE IPOU3BOIHOM B TOUKE x, =§ y G) = cosg =-

o - 1
-TAHICHC YIIIa HAKIIOHA KaCaTe/bHOM B JaHHO TOUKE PaBeH k = tg « , OTKyJa o= arctg- % 26,6°
2. [Ton xakumu yriaamu napadona y = x2 + x MepeceKaer ochb 0, ?

-Haiinem Touku nepeceyeHus napadbossl ¢ OCbIO 0,, PEIIUB CUCTEMY
{}f =xf4+x __ {(—1: 0)
y=0 (0;0)

-[Tapabona mepecekaer och 0, B Toukax A(1;0);0(0;0) . Haiiném yrioBeie K03 (UIIUEHTHI

KacCcaTCJIbHBIX K Hapa60ne B OTHUX TOYKax

OCBIO

y=0GE2+x)=2x+Lk(-1)=2(-1)+1=—-1,k(0)=2-0+1=1

- BBIYMCIWIN YIJIBI o6, 1 o, , 0Opa3yeMble KacaTeJIbHbIMH B TOUYKaxX IepecedyeHus: mapaloiibl ¢
0, tg =y=—1,0,=135% tg o, = 1, x,= 45°

3. CocraBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM y = 3x% — x B TOUKE ¥ = —1
-HaiAEM MPOU3BOJIHYIO KPUBOM B TOUKE X,
y=0Bxr—x)=6x—1;y'(-1)=6(-1)—1=-7

-HalIeM KOOpAMHATy TOYKU KaCAHUS:

y(=D=3-D - (-1 =4M(-14)

-II0CTaBUM B ()OPMYITY YPaBHEHUS KacaTeIbHOM:

y—4=-7(x+1)

yv—4=-7x-7

7x + v + 3 = 0 — ypasrenue sacamens ol

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

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

HCO6XO,[[I/IMOI>'I IOCICIJ0BATCIBHOCTHU HeﬁCTBHﬁ; B OTBCTC MPABUIIbBHO W AKKYPATHO BBLIIIOJHCHBI BCC

3aIlmuc

U ¥ BEIUYUCIIEHUS.
Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUSA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI

2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM

BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISCT IOJIYYUTh MPABWIBHBIE PE3YNIbTAThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIATh MPABUJIBHBIX BBIBOOOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTHyeckoe 3ansitue Ne28.
Hccaenopanue GyHKIMH ¢ IOMOIULIO IPOU3BOAHON M NMOCTPOEeHUE rpadUuKOB

Hesab: DopMupoBaTh HaBBIKM HCCIEI0BaHUS (DYHKIMHA C TTOMOIIBIO MPOU3BOAHOM U IOCTPOCHHUS
rpadukoB.
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Brinosinenue padoTsl cnocod6cTBYeT GOPMUPOBAHNIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 03 IlmanupoBaTh M pPEaIU30BBIBATH COOCTBEHHOE MPOQPECCHOHANIBHOE W JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JIEATEIBHOCTh B  MPO(GECCHOHATBHONH cdepe, HCIOIb30BaTh 3HAHUS 110
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIIUSIX
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[1K 2.2. KouTponupoBaTh U aHAIU3UPOBATh (PYHKIIMOHUPOBAHUE CHUCTEM aBTOMATUYECKOTO YIpPaBJICHUS
B IIPOIIECCE IKCILTyaTalHH.

MartepuanbHoe obecniedeHue: VHIUBUAyanbHBIC 3a/aHUs, TA0JMIA MPOW3BOIHBIX, KOHCIICKTHI
JIEKIIHUH.

3aganue:
1. HampspkeHue Ha KOHAEHCATOPE MEHSIETCS OT BPEMEHU I10 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiimure MOMEHT BpeMEHH, IPH KOTOPOM HAIPSKEHUE JOCTUTHET
MaKCUMaJIbHOTO 3HAYCHUSI.
2. OyHKUUMA 33aeT TEXHOJOTHYECKH npouecc. Haiinure axcTpeMymbl QyHKIIUU:
flx) = x*— 4x?,
3.
OyHKIMS 33/1a€T TEXHOJIOTUYecKui nporiecc. Mccneayiite GyHKIUIO HA MOHOTOHHOCTD U
skerpeMyMbl: f(x) = 3x% — 25x% + 60x

4. Haiigure mMpOMEXYTKH BBITYKIOCTH (DYyHKIUU:
flx) =x* —10x* + 36x% + 100

5. ®OyHKIUs 3a7aeT TeXHoJornueckuil mporecc. Mccnenyiite ¢yHKIMIO MO 00mIeH cxeme u
MOCTpOMTE ee Tpaduk:

1. flx) = 5% — 325,
2. flx) ==

x4

ITopsinok BbINoJIHeHUs padoThI:
1) 3anwummre QyHKIHIO.
2) Ompenenute, KAKAUM AITOPUTMOM HY)KHO BOCIIOJIB30BaThCS IS BBIMOTHEHHS 3aIaHUSL.
3) IlpumeHHUTE COOTBETCTBYIOIIHMIA AITOPUTM.
4) 3amuImTe OTBET.
5) Ecan HeoOXoIuMMO MPOBECTH MOJHOE HCCIeA0BaHUWE (QYHKIMHM, TO MPOBEAUTE €ro, HUCIOJIb3Ys
OOIIYI0 CXeMY UCCIICJIOBAHHS:
1. HaiiTi obnacte onpeaenenus Gyukuuu D (y).
2. Haiitu (ecau 3TO He BBI3BIBAET 3aTPYAHEHUI) TOUKH MepecedeHus rpaduka ¢ ocsiMU KOOpPAUHAT
(mpu X =0 u ipu Yy = 0).
3. UccnenoBath (hyHKIMIO HA IEPUOJUYHOCTh, YeTHOCTh U HEYETHOCTb.
4. HaifTi ©HTEpBAJIBI MOHOTOHHOCTH, TOYKH KCTPEMYMOB U 3HaUCHUS (DYHKITUH B ATHX TOYKaX.
5. Haiitu mHTEpBajIbl BRITYKJIOCTH (BOTHYTOCTH) M TOUKH Neperuba rpaduka GpyHKINU.
6. Haiiti acuMntoTsl rpaguka GyHKIUH.
7. HaiiTu 1OMOJMHUTENbHBIE TOYKH U TOCTPOUTH IpaduK MO pe3ylibTaTaM UCCIET0BaHUS.
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&. Halitu 00acTh 3HAYEHUIA.

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

-(YHKIIHS OTNpe/ie]ICHHA Ha BCEH YMCIIOBOM MPSMOIi: D(x): x € (—oo; )

-naHHas QYHKIMSA HE SIBJISETCS HU Y€THOM, HU HEUETHOM: y(—x) = (—x)® — 6(—x)? + 9(—x) — 3 = —x° —
6x2 —9x — 3 = —(x> + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKY II€pecedyeHMs rpauka ¢ OCblo O, , mojorag x =0 , IOIYYUM y = —3 TOYKH
nepeceveHus rpaduka ¢ ocblo 0, B JAHHOM CJIy4dae HalTH 3aTPYIHHUTEIBHO.

-HaAEM MPOU3BOHYIO: y' = (x® — 6x2 + 9x — 3) = 3x? — 12x+ 9

-HaWJIEM KPUTUYECKUE TOYKH, JIJISl TOTO y' = 0 ,T.€ 3x* — 12x+9 =10

X2 —4x+3=0;x;, = 1;x, =3
-rccaeayeM QyHKIMI0 HAa MOHOTOHHOCTh

+ - +

v

1 3
(—o0; 1)u(3; ) rpaduk GyHKIIUK 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 ITOJIYYCHHBIC TAHHBIC CTPOUM HUCKOMBIN TpaduK.

.S

w

No

D
\}
L~

|
~
\
N
N

ol N Jo s s 0 1
/ /

No

e
NG

B

(W1

2. HccnenoBaTh PyHKIMIO M TOCTPOUTH €€ Tpaduk.

x°
J:‘:

2x—2'
1. O6nacts onpenenenus Gyukuun D (f) = (—oo; 1) U (1; +e0)
2. IIpu moxacranoBKe 3HaueHus x = 0 mojxyuum y(0) = 0.

Takyro ke TOUKY HOJIY4YMM, €CIH MpHupaBHsieM (YHKIMIO K Hyaro. Touka x = 0 - eIWHCTBEHHas
TOYKa MEePECeUeHus C OCIMU KOOPIUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTD
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_T{__r] = (=x? = —"I:

—2x-2 2x+2

yl—x) # ylx);y(—x) = —y(x).
Wrak, GyHKIUS HU YeTHAsI, HA HEYETHAs, HeTICPUOINIEeCKasl.

4.J1511 OTBICKaHUSI UHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM NIEPBYIO MPOU3BOAHYIO (PYHKIIUU

Co2x(2x—2) =22 4xt —ax — 22t 22Xt —4x
y = =

(2x — 2)° @ -2 (2x-2)f

[IpupaBHuBas ee K HYJO, MOJIYYHUM KpUTHYECKHE TOukH x = 0;x = 2, OHM pa30uBalOT 00JIacTh
OIpEAEIICHUSI HA CIEAYIOLINE HHTEPBAIBI MOHOTOHHOCTH ([—o2: 0} U (0 1) U (1 2) U (2; +oo)

Hccnenyem noseaeHue Mporu3BOIHON ceBa U CIIpaBa OT HallIEHHBIX TOYEK pa3OHeHMUs.

I'padmyecku MHTEPBATBI MOHOTOHHOCTH OYIyT UMETh BU]]

Uccnenyemast pyHKuMs Bo3pacTaeT Ha MHTepBaiax (—oo: 0) U (2: +02) u yosiBaer (0: 1) U (1: 2).

5. Touka x = 0 TOYKa JIOKAJILHOTO MakKCuMyma, x¥ = 2 — JOKaJIbHOTO MHHUMYMa. HaﬁILGM 3HAYCHHC
(byHKHHH Voo 0; Ymin = 2
6.. I[J'IS[ OTBICKaHHA MHTCPBAJIOB BBIITYKJIOCTHU HafII[eM BTOPYIO MPOU3BOAHYIO

o (Ax-4)(2x-2) -2 -4x)-2(2x-2)-2 8 8 1
a (2x — 2)* T2x-2° " 8x-1)3 (x-1)3

y

Takux MHTEpBAIIOB HET, MOCKOJBKY BTOpas MPOW3BOIHAs HE NMPUHHMAET HYJCBBIX 3HAYCHUH B
00J1acTH ONpeaeIeHHUs.

7. llpsimast x = 1 — BepTUKAJIbHAS aCUMIITOTa (PYHKIIMU. Y paBHEHHE HAKIOHHON aCUMIITOTHI HWMEET
BUg v=rhkx+5b,

L= fix) ’ x° " x" i 1 1
T ae x _erx{E_r—E]x_ILEEI:—Ex_IL—-T:;._E_E
Tox
) x* 1 Coxt—x(x—-1)  xf-xt+x x 1 1
bEiml 2 )Tty iR e oD _}‘Em‘}‘ﬂﬂ_g‘i
T ox

Koneunblil BUg npsiMoid cleAyromuii
L 1
y=Zx+z.
8.Ha ocHOBe mpoBEeNEHHOr0 aHajaM3a BBHIMOJHAEM TOCTpoeHue rpaduka (yHkmuu. [Jns storo

CHadajla CTpOUM BCPTHUKAJIBHBIC W HAKJIIOHHBIC ACHUMIITOTBHI, 3aTEM HAXOJAUM 3HAUCHUC (I)yHKI_II/II/I B
HECKOJIbBKHUX TOYKaX U IO HUX IMPOBOJUM IMOCTPOCHUC.
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yE(x+1)2

x=1

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIMMOM MOCNEA0BAaTENBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJIAET CIeTaTh MPAaBUILHBIX BHIBOIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTHe Ne 29
«PernieHHe NPUKJIAIHBIX 32/124 € IOMOLIbIO POU3BOIHOI)

Heanb: ®opMUpPOBATH HABBIKK MPUMEHEHHS TIPOU3BOTHON K PEIICHUIO (PU3MUECKUX 3a/1a4 U 3a]1a4
¢ mpodecCHOHATTLHOM HATPaBICHHOCTHIO.

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Bsibupars crocoObl pemieHus 3afad TpohecCHOHATBHOW MEATEIBHOCTH MPUMEHUTENHHO K
Pa3IMYHBIM KOHTEKCTAM
OK 03 IlmaHupoBaTh M peaTU30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBHOE U JUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENIBCKYIO JI€ATETFHOCT, B TpodecCHOHaIbHON cdepe, HUCMONb30BaTh 3HAHUSA IO
(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHSIX
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
OK 06 IlposiBnaTh TpaaaHCKO-NATPUOTUYECKYIO MO3ULMIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJAMIIMOHHBIX OOIICUETIOBEYECKUX IIEHHOCTEHW, B TOM YHCJIE C Y4YETOM TapMOHM3AIUU
MEXHAIMOHATIBHBIX W MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTAaHAAPThl AHTUKOPPYIMLUOHHOTO
MTOBEICHUS
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OK 07 CopneiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpefibl, pecypcocOepeKeHn 0, MPUMEHATh 3HaHUs 00
W3MEHEHUU KIMMaTa, TMPUHIUIB OepexIMBOro MPOU3BOJACTBA, J(PGEKTUBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Hcrmonb3oBarh cpenctBa (hU3NYECKON KyJbTYPHl JJII COXPAHEHUS W YKPCIUICHHS 370pPOBbs B
nporecce MpodhecCHOHATBFHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi MpOQEecCHOHANBHON MOKyMEHTAllMed Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
S3BIKAX.

[1K 2.2. KouTponupoBaTh U aHAIU3UPOBATh (YHKIMOHUPOBAHUE CUCTEM aBTOMATHYECKOTO YIPaBJICHUS
B IIPOLIECCE IKCILTyaTalLIUH.

MatepuajabHoe o0ecnieyeHue: VHIUBUAyaTbHbIC 33/1aHUS, TAOIUIA TPOU3BOIHBIX, KOHCTIEKTHI JICKITUH.

3aganme:

1. Touxa nBuskercs 1o 3akony X(t) = 2t3 + 3t .Yemy paBHa CKOPOCTb B MOMEHT BPEMEHU t =
2c?

2. VYpaBHCHHME [BHKEHHS MaTEpHAIbHOW TOYKHM BIOJIb OCH MMeeT Bua S(t) = —0,5t3+t+2

(m). Haiitu yckopeHue TOUKM B MOMEHT BpeMeHu t = 2 c.

3. 3akoH u3MeHeHUus TemrepaTypsl T Tela B 3aBUCMMOCTH OT BpeMeHHW t 3amaH ypaBHCHHEM
T = 0,2t%. C KaKoil CKOPOCTBIO HAIPEBAETCs TEIO B MOMEHT BpeMenu 10 ¢?

4. Koln4ecTBO JJIGKTPUYECTBA, MPOTEKAIOMIETO dYepe3 MPOBOIHHUK, 3amaercs (HOpMyIIoHn.
Q = 2t3 — 3t? + 4. Haiigute CUJIy TOKA B KOHIIE 4-i CEKYH/BbI.

5. MaxoBuK, 3aaepKUBacMblii TOPMO30M, 3a t ¢ MoBOpaunMBaeTcs Ha yroua @ = 5t — 0,4t% (paz).
Onpenenuth YrioByH CKOPOCTh ¢ MaxOBHMKa B MOMEHT BpeMeHU t = 2 C U HallTu MOMEHT
OCTaHOBKHU BpaIleHUs

6. Cuna TOKa U3MEHAETCS B 3aBUCHUMOCTH oT BPEMEHU 1o 3aKOHY
I = 2t? + 3t (1 — B ammepax, t — B cekyHaax). HaliTu ckopocTh U3MEHEHHs CHJIBI TOKA B KOHIIE
8-11 cexyHIIBI.

7. Teno Maccoun 3 KT JBUIKETCS MIPSAMOJIMHENHO o 3aKOHY
S(t) = 2t3 + 4t? — 2t . Haiizure KMHETMYECKyIO SHEPIHIO Teja depe3 2 C HOcCIe Hadana
JIBUKECHUSI.

8. Teno Maccou 2 KT JIBAKETCS MIPSIMOJIMHENHO o 3aKOHY

X(t) = 2t — 3t + 2 . Haiigure cuity, KoTopast Oy/ieT 1ecTBOBATh Ha TEJIO Yepes 3 ¢?

9. Ompenenute HaNpsKEHHE HEKOTOPHIX JIIEMEHTOB 1IN AJIEKTPOMEXaHUYECKOTO armnapara mo
3akoHy Oma (U = IR) npu conporusiienuu R = 0,1 Om. IIpu sToMm 3apsiz, NpoTeKaromuii 1o
TIPOBOJIHHUKY 3a 2 ¢, 3a7aeTcs ypapHeHueM q(t) = 2t3 + 3t2.

10. B MaruuTHOI 11enu aeiictByeT moctosHubii nctounuk DJIC e(t) mms mpoBepku
AJIIEKTPOMArHUTHOTO ABUraTesns. Beruncauts 3Hauenue D/1C 3a mpoieaiyo oqHy CEKyH1y

. . 1
IPH MAarHUTHOM TIOTOKE, KOTOPBIH 3a1aH Gopmynoi P(t) = 3 t3 —3t2 - 1.

Ilopsinok BbINOJHEHHS PadOThI:
1. IIpounTath 33729y ¥ ONMPEIALSTUTH CIIOCO0 €€ PelIeHUsI.

2. [lpumenuts Gopmyny auddepeHnnaIbHOr0 HCYUCIEHUS IS PeLIeHHS 3a1a4u.
3. 3ammcath OTBET.
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y 2
1. Teno ivKetcs npsmonuHeiino mo sakony S(t) =>t® —2t? + 4t (m). OnpezenuTs CKOPOCTH

ero aBuxeHus B MomeHt t = 10 c.
Pemenne. Mickomast CKOpOCTB - 3TO IPOU3BOJHAS OT IIYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3aanHbIi MOMEHT BpeMEHU

v(10) =2-100—4-10+ 4 = 164 m/c.

OtBeT: 164 M/c

2. 3akoH M3MEHEHHs Temmeparypsl T Tela B 3aBUCUMOCTH OT BpeMeHHM t 3a7aH ypaBHEHHEM

T = 0,2t%. C KaKoil CKOPOCTBIO HarpeBaeTCs TEI0 B MOMEHT BpeMenu 10 ¢?

T

d 5
CkopocTh HarpeBaHus Te/1a €CTh IPOU3BOHASA TemnepaTypsl T 1o Bpemenu t. — = (0,2t%)" = 0,4t.

CkopocTts HarpeBanus Tena mpu t =10 c:
(De=10 = 04- 10 = 4 (rpag/c).

3. KommdecTBO naileKTpuYecTBa, MPOTEKAOMIETO dYepe3 IMPOBOJAHUK, 3amaetcs (GopMysiou.
Q = 2t3 — 3t? + 4. Haiigute CUJIY TOKA B KOHIIE 4-1 CEKYH/IbI.
Cuita Toka I ects mpousBoaHas 3apsiaa q mo Bpemenu I = q ' (t).

1(t) = Q(t) = (2t3 — 3t? + 4)! = 6t% — 6t.

[(4)=6-42—6-4="T2A.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO OMYIICHBI
2-3 HemoueTa.

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 30
«HaxoxaeHue oNTHMAJBHOI0 Pe3y/ibTaTa ¢ IOMOLIbIO IPOU3BOAHON B IPAKTHYECKHUX

3a7a4ax»

Heab: ®opMupoBaTh HABBIKK NPUMEHEHHUS MPOU3BOIHON (DYHKIIMM MPU PELICHUM MPUKIIATHBIX
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3a]1a4 Ha DKCTPEMYM.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BriGupats criocoObl pemieHus 3aaad npo(ecCHOHAbHON JIesTeNbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B IPOQecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(bMHAHCOBOM I'PaMOTHOCTH B PA3JIMYHbIX KU3HEHHBIX CUTYyaIHIX
OK 04 D¢ddexTnBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMAaH/IE
OK 06 IIposiBIATh Tpa)KJaHCKO-TIATPUOTUUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAJWIMOHHBIX OOIEYETOBEYECKUX IICHHOCTEH, B TOM YHCJIE C YYETOM
TapMOHM3AIUU  MEXHAIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILIUOHHOTO MOBEACHUS
OK 07 CopuelicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMIEH Cpebl, PECypCOCOEPEIKCHHUIO, MPUMEHSTH
3HaHHUS 00 M3MEHEHHWH KIMMaTa, MPHHIUIIEI OSpexIIMBOTO MPOU3BOACTBA, 3((HEKTHUBHO JICHCTBOBAThH B
Ype3BhIYAIHBIX CUTYAIIHSIX
OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccuoHabHON JeITeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3MdecKon
[IO/ITOTOBJIEHHOCTH
OK 09 Ilonb3oBaThcs mpodeccnoHanbHOM JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.
I[IK 2.2. KoHTponupoBaTh U aHAIW3UPOBATh (PYHKIMOHUPOBAHUE CHCTEM aBTOMATUYECKOTO
YIpaBJeHUS B IPOLECCE IKCILTyaTallUu.
MartepuanbHoe obecniedenue: HauBuayanbHble 3aaHs, Ta0OIMIIa TIPOU3BOIHBIX, KOHCIIEKTHI JICKIIUH.

3aganue:
1. Omnpenenute HanbombIIEEe 3HAUEHUE PAAHOIIEKTPOHHOIO CUTHAJIA 32 TIPOMEKYTOK BPEMEHH OT

1
0 710 9 cexkyHJ, ecu caM CUTHAI 3ajaH ypaBHeHueM S(t) = §t3 — 4t? — 9.

2. Vmeercs KBaapaTHBIA JUCT JKECTH, CTOpOHA KOoToporo paBHa 60 cMm. BreIpe3as mo Bcem ero
yIrilaM paBHbIE KBaJpaThl U 3arubas OCTABIIYIOCS 4YacTh, HY’KHO M3TOTOBUTH NMPOU3BOICTBEHHBIN SIIMK
0e3 KpbIky. KakoBbI TOMKHBI OBITH pa3Mephl BHIPE3aeMbIX KBaJ[PAaTOB, YTOOBI IPOU3BOACTBEHHBIN SIINK
uMel HauOobIIni 00beM?

3. IIpoexTupyercss KaHAJI CHUCTEMBI CIHMBAa C MPSIMOYTOJBHBIM cedeHrueM 4,5 . KakoBbl JOIDKHBI
OBITH pa3Mepbl CEYeHUs, YTOOBI JUIsl OOJUIIOBKH CTEHOK U JIHA MOLUIO HAUMEHbIIEe KOJTUYECTBO
MaTepuana?

4. TlpuOblib QupMBI 3aBUCUT OT oO0beMa MPOU3BOACTBA X (€1.) M OIlpenensercs Kak
y=-x>+21x* —72x—150 . Haiitu 06BEM NPOM3BOACTBA, MPH KOTOPOM HPHOBUIL (DUPMBI
OyIeT MaKCUMaTbHOM.

5. Pacxox roprouero nerkoBoro aBToMoOmits (iutp Ha 100 KM) B 3aBUCHUMOCTH OT CKOPOCTH X
KM/4 TIpH JIBWKCHWU Ha YETBEPTOH Tepemade MPUOTU3UTENHFHO ONKCHIBaeTCs (DyHKIMeH

f(x): 0,0017 x* —0,18x +10,2 . TIpu KaKkoii CKOPOCTH PAacXOJ TOPIOYEro OyleT HAUMEHBIIHIA,
Haitgure sToT pacxon.

6. ABTOMOOWJIb IPHUOIMKAETCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCHUT JOPOXKHBIN 3HAK
«36 kM/9». 3a 7 CeKyHJ 10 Bbe3da Ha MOCT, BOAWUTENb Ha)kal Ha TOPMO3HYyI0 mnepaib. C
paspemaeMoil JM CKOPOCTbIO aBTOMOOWJIb BbEXall HA MOCT, €CJIM TOPMO3HOM IyTh
onpenensercs popmynoit s =20t —t>?

JIJ1s1 OThICKaHUSI HAUMEHBIIIETO ¥ HAMOOJIBIIETO 3HaUeHUs (QYHKITHH, AU dEepeHIIUPyeMOil BHYTPHU OTpe3Ka
¥ HENpephIBHOW Ha €ro KOHIAX, CIeIyeT HalTH BCe KPUTHUYECKHE TOYKH (DYHKIWH, Jexaliue BHYTPU
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OTpe3Ka, BBIUMCIMTH 3HAa4eHUs (YHKIUM B ITHX TOYKAX M Ha KOHL@AX OTpe3Ka, a 3aTeM M3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIIee U HaubobIIee.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoepsieM, Kakue U3 HalIGCHHBIX KPUTHUYECKUX TOUYEK JIEKAT BHYTPH 33JaHHOIO OTpE3Ka.

3. Haxomum 3HayeHuss QyHKIMM Ha KOHIAX OTpe3Ka M B TeX KPUTHUUYECKHX TOUYKAX, KOTOPHIE
[I0Na/lal0T B 3TOT OTPE3OK.

4. W3 Bcex mosydyeHHBIX 3HAaUeHUN (QYHKIIMU BHIOMpaeM HauMeHbIIIee U HauboblIlee.

3amaua 1. IlpouHocTh Oaiku MPSMOYTOJBHOTO CEYEHHUS MPOMOPIHOHAIbHA MPOM3BEACHUIO €&
IIMPUHBI HAa KBaJpaT BBICOTHL. Kakoe cedeHue JOIDKHA MMETh Oayika, W3 IMIIMHIPHYECKOW 3arOTOBKH
pamuyca R, uTo0bI €€ mpouHOCTh ObLIa HanOombIIeH? (PUCYHOK 1)

ZR

X

PI/ICYHOK 1 — ceyenue OaIKu K3 HHHHHHqueCKOﬁ 3aroToOBKHU

Pemenne. CocraBneHue mareMarndeckod mozenu. OnTumusupyeMas BEIUYHMHA - IIPOYHOCTH
0anky, TMOCKOJNBbKY B 3ajade TpeOyeTcs BBISICHUTb, KOrJa IPOYHOCTh Oanku OyaeT HaumOobILIeH.
O003HaUMM ONTUMHU3UPYEMYIO BeIWYMHY OyKBOH y. IIpouHOCTH 3aBUCHUT OT IIMPUHBI U BBICOTHI
MPSIMOYTOJIbHHMKA, CIYyXallero oceBbiM cedeHueM Oanku. [llupuny Oanku o0o3HauuM OYKBOH X.
ITockonbKy oceBoe cedeHHe MpeACTaBisieT co00M MPsIMOYToJbHHUK, BIMCAHHBIA B OKPYKHOCTh pajuyca
R, 10 0<X < 2R

Bricota h mpsMoyroinpHUKa CBSi3aHAa C €ro IIMPUHONW COOTHOIIEHHEM x%+ i = 4R (mo Teopeme
Iudaropa), 3uaunr, 7 = 4/* —x%

h:’.‘

- 2
IIpouHOCTS GAKK Y MPOMOpLHOHaTbHa mponsseaeauio X | 1. e. ¥ = kxXh* (rpe kosdpdumment k —

HEKOTOPOE MOJIOKUTEITHHOE YUCIIO).
3gaunt ¥ = Ex(4RR* —x*),raex € [U; 2K].
Pabota ¢ cocTaBiieHHOI MOIENIBIO.

Tins pyskumn ¥ = kx(4RR* — x7),rme X € [0: 2R} 1o 16 gaiimu -~
Nwmeem:
Mmeem: v w 47zR%x — kx®
V' =4kR* - 3kx*
ITpupaBHIBaeM NPOU3BOJHYIO HYIIIO, OIYYUM
4kR?-3kx%=0

__ 2R, . 2R
1™ "= .2=

V3

il %

Xx= .3{'1 =
3aﬂaHHOMy OTPEC3KY IMPUHAJICIKUT JIMIIb TOYKA
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Bbruucnum 3HaueHne QyHKIMHM B TOUKE HAa KOHIIAX oTpe3ka B Toukax 0 u 2R.
HNmeem
a2

f(0)=0 f(2R)=0 f(%)>0 IHAUUT Vg =F (55).

B 3agaue chpammBaeTcsd, Kakoe CEUYEHHE JO/DKHA MMETh Oanka HauOOJbLICH IPOYHOCTH.
BbsicHMIM, YTO HMIMpPUHA NPSIMOYTOJbHHKA, SIBJIAIOLIAs OCEBBIM CE€YEHHEM HauboJjiee NMPOYHOU Oaikwu,
8

va

paBHa
Haiinem BbICOTY:
h?=4R%—x*?
a 2 &R  BR®
B =4R ——=—.
3 E:
28 = R —
h = = .l‘J : -— -\..'2

OtBer: CeueHueM OalKu JOJKEH CIYKUTh NMPSAMOYTOJBHUK, Y KOTOPOTO OTHOILIEHHE BBICOTHI K
IIEPHHE PABHO ' V2

3amedanue: KpanuduuupoBaHHble MacTepa NPUXOIAT K TAKOMY K€ Pe3ysbTaTy, ONUPasiCh Ha CBOM
ONBIT, HO OHU TPUHUMAIOT YyKAa3aHHOE OTHOIIEHHE paBHbIM 1,4 (mpuOMKEHHOE 3HauYeHUE
UppalMOHAILHOIO YHCIa KaK pa3 paBHO 1,4).

®opma npeacTaBaeHus pe3yabTaTa: BHIIOJIHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MpoBeACHUS PaOOTHI OBUTH TOMYIIEHBI OTHOKHU.

Ouenka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE MTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 31
«HHTerpan u nepsoodpasnasi. Haxoxnenue HeonpeaeJieHHbIX HHTEIPAJI0B IPH MOMOIIH
CBOICTB HHTEIPAJIOB)»

Heab: PopMupOBaTH HABBIKU BBIYKCIICHUSI HEOINPEIEICHHBIX HWHTErPalloB METOA0M
HEIOCPEICTBEHHOTO MHTETPUPOBAHUS IIPU MIOMOIIM CBOMCTB MHTETPAJIOB.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHUIO:

OK 01 BsiGupath crnocoOsl pemieHus 3a1a4d npodhecCHOHATbHON ESTEIbHOCTH MPUMEHUTENBEHO K
Pa3IMYHBIM KOHTCKCTaM

OK 03 ITnanupoBaTh U peav30BBIBAThH COOCTBEHHOE MpodeccHoHaIbHOE U TUYHOCTHOE Pa3BHUTHE,
MPEANPUHAMATENIbCKYIO  JEATEIPHOCT, B TpodeccuoHanbHOM cdepe, HCMONB30BaTh 3HAHUS 10
(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX CUTYAIIHSIX
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
B cooTBeTcTBHM ¢ TEXHOJIOTHYECKOW KapTOH MPOCKTa HANUTHU CIICIYIONTUE HHTETPAJIbI:

. fo3 —%xz + 5) dx
2. [302x* — 1) dx
(1 + 5x%)dx

4. [+ Ddx

- J(5Vx® — 7Vx3)dx

[

w

o1

Kparkue Teopernyeckue cBeJleHHs:
Ceoticmsa HeonpedenleHHO20 unmezpaid

1) Imf (x)dx = mj' f (x)dx, m-const
2) j (f(X) £ g(x))dx = j f (x)dx + j g(x)dx

Ta6ﬂub;a OCHOBHbLX UHMecpailos

1) Idx:x+C;
Xn+l

Z)Jx“dx: +C . n=-1:
n+1

3) I%z In|x +C;

4) [erdx=e"+C;

X

5) Iaxdx: a +C;

Ina
6) Isin Xdx=-cosx+C;

7) jcosxdx:sin x+C;

8)I ax =tgx+C;

cos’ X
dx
9) Isinz " =—Cctgx+C;
dx .
10) =arcsin X+C;
J ==
11) Ilf);z = arctgx+C .

Ilopsinok BbINOJHEHHS PadOThHI:

COBOKYIMHOCTH BCEX MEPBOOOPA3HBIX ISt PYHKIIMK HA3bIBACTCS HEOMPEICIIEHHBIM HHTETPATIOM.
OCHOBHBIE CBOMCTBA HEOTIPEAECIEHHOTO HHTETpaja

D) J(fG) +9()dx = [ f(x)dx + [ g(x)dx

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

HGHOCpeHCTBeHHOe HHTCIPHUPOBAHUC OCHOBAHO Ha IMPAMOM HCIIOJIB30BaHUN Ta6.]'II/IIII)I HHTErpajaioB.
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MoryT npencTaBUThCS CIEAYIOLUE CIyYau:

1) JlaHHBIA WHTErpal HAXOAUTHCS HEMOCPEJACTBEHHO [0 COOTBETCTBYIOIIEMY TaOJIUYHOMY
UHTETpay.

2) JlaHHBII HHTErpaj IOC/IE MPUMEHEHHUS CBOWMCTB 1M 2 IMPHUBOAMTCSA K OAHOMY HJIM HECKOJIBKHM
Ta0JIMYHBIM WHTETpaJIaM;

3) JlaHHblii ~ MHTErpaJ  IMOCIAEC  SJICMEHTAPHBIX  TOXICCTBEHHBIX  MPEOOpa3oBaHMiM,  Ha[
MOABIHTETPAILHON (DYHKIIMEH W ,PpUMEHsIs CBOWCTBAa lW 2 MPUBOAWTCS K OJHOMY HMIU HECKOJIHKUM
TaOJIMYHBIM HHTETPAJIAM.

B cooTBeTcTBHM € TEXHOJIOITMYECKOW KapTOX IIPOEKTa HAUTH CIICAYIOIINE UHTETPaIbl:
1. [ 6x*dx —wucrmomb3yem cBOiCTBO 2 U hopmyiry 2.

fxndx _ xn+1

—+c [Tonyuum:

x2+1 X3
[Jox?dx=6[x*dx=6—+c=6—+c=2x"+c
2+1 3
2. [4(x* —x+3)dx  Hcnome3yst ceoiictBa 1 u 2 u, popmyibl 1 1 2 momydnm: 4 [ x?dx —
3 2
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c
- moctosiHHas uHTerpupoBaHusi C paBHa anreOpandeckoil CymMMe TpeX MOCTOSHHBIX
WHTETPUPOBAHUS .

3 2
3. f2(3x—1)2dx=2f(3x—1)2dx=2f(9x2—6x—1)dx=2-9%—2-6%+2x+c=6x3—6x2+2x+

xS +3x% +4x
. —ax — 5 .
4 d a3JCJIUM IIOYJICHHO Ha X, ITOJY4YHM:

3 2
x
(x2+3x+4)dx=?+7+4x+c

X

1
5 f% —HCTIONB3yeM (popMyny 2 fx_de = x_il +c=

2

+c=2\/§+c

=
N'“l INTESS

(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBe/IeHUs pabOTHI ObUIN JOMYIIEHBI OITHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 32
«HHTEerpupoBaHue METOAOM 3aMeHbI NEePEMEHHOI»

]_[e.nb: qDOpMHpOBaTB HaBbIKH BBIYUCIICHUA HCOINPEACICHHBIX HHTCIrpajloB  MCTOAOM 3aMCHBI
[IEPEMEHHOM.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Beibupats cioco0sl penieHus 3agad npopecCHOHaIbHON AEATEIbHOCTH MIPUMEHHUTENBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqnu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENbCKYIO JEATEIIBHOCTh B IpOoQecCHOHanbHOM cdepe, HCHONb30BATh 3HAHUS 110
(bMHAHCOBON TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CUTYaIUAX

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAMTH HMHTETPaJIbL:
. f(12q —5)dx

dx
2. f 6x+5
- [ xVx? — 7 dx

Ccosx

. f e dx

sinx

. [ tgxdx

dx
f 1+16x2

=

o U AW

IMopsiiok BbINMOJIHEHHE PAGOTHI:

B ocHoOBe WHTErpHpoOBaHHUS METOJOM 3aMEHBI NMEPEMEHHOUN (MM CIOCOOOM TMOCTAHOBKH) JICKHUT
CBOMCTBO HHBApUAHTHOCTH (OPMYNl HHTErPUPOBAHHUSA, KOTOPOE 3aKII0YaeTCs B CIEAYIOIIEM: €CIU
[f(x)dx =F(x) +c, 10 [ f(wdu = F(w) + ¢, te u(x) npousBoaHas auddepenmpyemas GQyHKIUS OT X.

3ameHa repeMeHHON B HEONPEETICHHOM HHTETpajie MPOU3BOAUTCS C MTOMOIIBIO MOJACTAHOBOK JBYX
BHJIOM:

1. x=¢() , rae t-HOBas mepeMeHHas, a ¢(t) HenpepblBHO IuddepeHpyemast QYHKIHSL
Jf@dx = [ f(o(®)e' (Ddt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

2 dx
1. (2
f 8+x3

-T.K. d(8 + x3) = 3x%dx , TO

f x?dx 1J'd(8+ 3x%)
8+x3 3) 8+x3
-nojiaras 8 + x* =t , HOTy4UM: %f% = gln(t) +c= §1n|8 +x3|4¢

f cos xdx _ f d(sinx)

IIO3TOM HCIIOJIB3YS IMOACTAHOBKY t = sinx MIPUXOAUM K TaOJIMYHOM

4+sin2x 4+sin2x Y Y a Y > 1P A y
. a1 t _1 sinx

MHTETpaly: [ — =-arctg- +c =arctg (—2 ) +c

X X
3'fedx d(e®)

Vo—tz ~ Y Vo2 ;
o t .1
-BOCITOJTb30BABIIINCH MTOJCTAHOBKOM t = e*, MPUBOIUM K TAOJHYHOMY HHTETpaly [ 7 = arcsing +
—t

X

c= arcsin% +c
Ipumeuanue: dx = id(ax +b)
1
xdx = Ed(xz)
e*dx = d(e*)
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dx
— = d(In(x)
x

cosxdx = d(sinx)

flEK:dx
4 |:1—x3:|4
1—a2d =t
15y [d-x) =at 15dt , ¢3 5 5
—T=| —3xfdy=dt |= | D=0 |tTdt=-50—+C=_Z+C= ;3 +C
1=« dt -3¢ B 3t 30 =)
.r“n’x=—€

CDopMa NMpeacTaBJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME ¢ COOJIOJICHUEM
HEOOXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 33
«Teopema HbloToHa-Jleiionnua. Boruuciienue onpeaeeHHbIX HHTETPAJIOB Pa3InYHBIMH
MeTOoAaAMM»

Heanb: ®opMUpOBaTh HABBIKM BBIUMCIEHUS OINpPENIENIEHHBIX MHTErpayioB no (opmyine HproToHa-
JleitOHMIIa ¢ MpUMEHEHUEM CBOMCTB ONPEAEIEHHOr0 MHTErpaja U METOI0M 3aMEHbI IEPEMEHHOMN

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriGupats crioco0sl penieHus 3agad npopecCHOHaIbHON AEATeIbHOCTH MPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
OK 03 IInanupoBatTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO AESITeNbHOCTh B NpodeccHOHaNbHOW cdepe, HCIoNb30BaTh 3HAHUS IO
(uHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX.
I[IK 2.2. KoHTponupoBaTh U aHaAJIW3UPOBaTh (PYHKIMOHUPOBAHUE CHCTEM aBTOMATUYECKOTO
YIIPABJIEHUs B IIPOLIECCE IKCILTyaTalluu.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHI/IfI.

3aganue:
B cooTBeTcTBUM € TEXHOIOTMUECKOW KapTOW MPOEKTa HANTH UHTETPaIb.
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2,2
1 J| 2x*dx
2.
4
[(8+2x—x2)dx
-2

2
3. fon/ cosxdx

(cos x —3sin x)dx

N

];dx

>

—n NNy

|
)
X
N

Meto10M 3aMEHBI TIEPEMEHHOM:
6

L -[ de—XG

5

4
2]& 5)
3
3. IS\/X + 2dx
0

1
4.[@3+1fx2dx
-1

IMopsinok BbINoOJIHEHUs padOTHI:
1) Ucnionb3ys Tabiuily HHTETPajIoB HAMTH MHTErpal
2) Ucnonb3ys popmyny Herorona — JleliOHuma

]
[ rixiax=Fx)) =

HaWTH ONPEAEICHHBIN HHTETpal

1) 7 (4x® —3x% +2x + 5)dx

fjl{:‘}xE — 3% 4+ 2x +5)dx = =1-_,r_-11_r3dx—EJrjlx:dx+2f:lxdx+ 5_]-_:1 der=x* —23 422 £ 523, =
2) -3 43 +5.3-(1+1+1-5)=81-27+9+15+2=80

J-" 4 hdx

v 442 Lx

DTOT UHTETrPaAJl MOYKHO HAWTH C MOMOIIBIO METO/Ia MOJICTAaHOBKH. BBe1eM HOBYIO TEPEMEHHYIO.

=
I
o

ba | en
[, balen
=
Il
=W
~+

w20 I 0 ey dx = - dt
V2 L]
Xy — 0 t.n' =0
LXg = 0.4 tE = 1]

(o]
N



[ERT
1
1

fl irﬁ = énrctgt”g = é(nrctgl — arctg0) =

= | F
[N

DTOT UHTErpaj MOKHO HANTHU C MOMOIIBI0 METO/Ia MOJICTAaHOBKHU. BBe/1IeM HOBYIO MEpEMEHHYIO.

r cosx =t b
T drosx = dt -
sinxdx —sinxdx = dt a1 .. 1 1
—_— S”"er.r:—dt = — =——|I:=—,||I:=———=2—|:|.5=']_.5
J cos'x xy =0ty = cos0 = 1 J t -2 2t 2-023 2
T T 1
-xE_S tE—cusg—z_

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJIHCHHOC Sa,I[aHI/IC/

Kpurepumn oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM OO0BEME C COOIIOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yJIbTaThl W BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 34
«Bbrunciienue niomajaeii puryp u 00bemMoB Te»

Heanb: PopMHPOBATH HABBIKH NPUMEHEHHST ONPEICICHHBIX WHTETrPajioB ISl BBIYUCIICHUS
iomazen Gpuryp u 0GbeMoB Tell.

BeinosiHenune padoTsl croco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupatp criocoObl perieHus 3aaad npodhecCuoHaIbHON eATeNbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATEIIbHOCTh B NpOQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHHUS 10
(UHAHCOBOW TPAMOTHOCTH B PA3JIUMYHBIX )KU3HEHHBIX CUTYAIHSIX

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEeIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TrapMOHHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEJIUTHO3HBIX  OTHOLICHWH, MPUMEHSATh CTaHAApPThI
AHTUKOPPYMIIMOHHOIO TIOBE/ICHUS

OK 07 CopeiicTBOBaTh COXpPAHEHHUIO OKpYXKAlOIIEeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIIBI OEpeXxIINBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHSIX

93



OK 08 Hcnonb3oBaTh cpeacTBa (PU3MYECKON KyIbTYPHI Il COXPAHEHHS U YKPEIUJICHUS 310POBbsI B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 ITonws3zoBarbcst poeCCHOHATBHON JTOKYMEHTAIUEeH Ha TOCYJAapCTBEHHOM M WHOCTPAHHOM
SI3bIKAX.

I[IK 2.2. KonTponupoBaThb H aHAIM3UPOBATh (YHKIMOHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIpaBJIEHHUS B IPOLECCE IKCILTyaTal1u.
MarepuajibHoe o0ecnieyeHue:
WNunuBuayanbHbIe 3a1aHMs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIHA.

3aganmue:
1. ®opma 3aroToBKM HMMeeT BHUJ (GUTYpbI, OrpaHUYCHHOW JIMHHUSAMH. HalTu momans JaHHOMN
3aroTOBKU

a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e™, y=4
2.Berauciuts 00beM IeTanu

y=x% y=1 eoxpyzocuQY

IMopsaaok BbINOTHEHHS] PA0OTHI:
1) nocrtpouth rpapuku HyHKIHUI
2)  HaiiTu 00JacTh, OTPaHHUYCHHYIO STUMH IpapuKaMu
3) cocTaBHUTH ONPE/ICICHHBII HHTErpal, Ul HAXOXKICHUS TUIONIAH HAlJICHHON 00IacTH
a. Ecim ¢ynkims f(x) HeoTpuuarensHa Ha oTpeske [a;b], To miomans S mojx KpuBoi

y=f(x) ma [a;b] (puc. 2) umcnenHo paBHa onpeneneHHOMY MHTerpaty orT f(x) Ha

b
JAHHOM OTpe3Ke: S = J- f(x)dx (reoMeTpUYECKHIi CMBICI ONPEIETEHHOTO HHTErPaIa).

b. Ecnu ¢pynkums f(x) — HemonoxkuTensHas Ha oTpeske [a;b], To miomans S moa kpuBoi
y=f(x) na [a;b] (puc. 3) pasHa onpenenenHomMy unTerpany ot f(x) Ha [a;b], B3aTOMY
b
CO 3HAKOM «MHHYC». S = —j f(x)dx .

Puc. 3

c. Eciu dynxmus f,(x)> fi(x) Ha oTpeske [a;b], To mmomans S durypsl, 3akaodeHHOM
Mexay KpuBbIMH Y= f,(x) u y=f(x) Ha [a;b] (puc. 4) onpenensercs dopmysoii

5= (.60 o
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Haiitu momaap 3aroToBKH AeTand, KOTopas umeer (opMmy (Uryphl, OrpaHHUYEHHON rpadukaMu
GyHKIMH y=x*—-3x+2uy=x -1,

Haiinem npenensl MHTErpUpOBaHUs - TOUKHU MepecedeHus rpadukoB PyHKIMMA, A TOTO IPUPABHIEM
IIPaBbIe YACTH NCXOIHBIX (DYHKIMI M PEIIMM MOJTyuHBIIEecs ypaBHEHHe - — 3x + 2 = x — 1. KopHamu
3TOrO ypaBHEHUS SBISIOTCA YKcha ¥ = 1 u x = 3, crnefoBaTeIbHO, OHU U SABJISIOTCS IpeesiaMu
WHTETPUPOBAHUS.

" &

3Ha4MT, IIIOLAAb (PUTYpHI paBHA:

S=a-Ddx—[[(x*-3x+Ddr =S —x— (S - +2x) =45-3-05+1 -

27 1 1
(Z-3-45+6-2+15-2) =13 (xe.en.)

11
[Momyunny, uro mwiomans Gurypsl pabHa 17 (KB. e1.)

Ecnu o6nactb umeer 60s1ee CIOKHYIO CTPYKTYpY, €€ ciieyeT pa30uTh Ha MPOCTHIE YaCTH .

[Tpumep 2

Bbruuciute 00beM jgeranu, KOTOpas HWACHTHYHA Tey, MOJY4eHHOMY BpalleHHueM (Urypsl,
. =2x—-x" y=
OTpaHUYECHHON JIMHUSMH Y Y 0 BOKPYT OCH Ox

Pemenne: Kak u B 3ajaue Ha HaXOK/JI€HUE TUIONIAIM, pelieHHe HAYMHAETCS ¢ YepTexka IMJI0CKOoi
¢urypsr. To ecTh, Ha IIOCKOCTH AOY geobxomumo HOCTPOUTH (UTYpPY, OTPAHUUYEHHYIO JHMHUSMHU

y=2x—x"
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| : i

Hckomas miockast ¢purypa 3aliTpuxoBaHa CUHUM LIBETOM, HMEHHO OHA U BpAIllaeTCsi BOKPYT OCU
0X B pe3yJibTaTe BpAILCHUS MOJIYYaeTCs TakKash HEMHOIO SIMUEBUAHASA JIETAIOLIAs Tapesika, KOTopas

CUMMETpPUYHA OTHOCUTEIBHO OCU QX
O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH M0 (hopmyJie:

v =nf £ x)dx

Boruucnum 00beM Tena BpaIeHus, UCIOJIB3YS JTAaHHYIO dopmyiy:

=]

a ]
= ;:rjf?(x).:fx = af2x— i dx = ;?T_[ (4x* —4x° + 2 )dx =
a 1]

=

3 5
= . 4i—x4+x_ |§:j‘]’ E—lﬁ{-%—ﬂ :16_??-
3 5 3 5 15
V:m—”ea%zjﬁm?

OTtBeT:

(I)opMa NMpeaACTaBJICHUA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0O0XOAMMON TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "'xopomo'" cTaBUTCs, €CIIU BBINOJHEHBI TPeOOBaHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
IpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH pabOoThI HE MO3BOJISET CJIeNIaTh MPaBUIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 35,36
«PDuznueckue MNPUJIOKEHUS HHTEIPAJIoB»

Heab: ®opmMupoBaTh HABBIKK MPUMEHEHHS ONPEEeIEHHBIX UHTErPaJoB K PEeHICHUIO (PU3NUecKuX
3a1a4

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bsibupats criocoObl pemeHus 3a1a4d npo(ecCHOHaTbHON NesTENbHOCTH MPUMEHHUTEIBHO K
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pa3IMYHbIM KOHTEKCTaM

OK 03 ITmaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO()ECCHOHATBLHOE U JIMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENbCKYIO JICATEIIbHOCTh B NPOQEecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(uHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYalUAX

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IO3MILIHI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJULMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM 4YHCIE C YYETOM
FapMOHM3alMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUIMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPThI
AHTUKOPPYIILIMOHHOTO OBECHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOUICH CpeIbl, PecypcocOepeKeHHI0, NMPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce Mpo(hecCHOHATBHONW NEATENbHOCTH M TOJJACpKaHUs HEOOXOTUMOTO YpPOBHS (U3NUECKOI
[IOJIrOTOBJICHHOCTH

OK 09 ITonp3oBarbest MpoheCCHOHATFHON JOKYMEHTAIMEeH Ha TOCYyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

I[IK 2.2. KouTposmpoBaTh M aHAIM3UPOBATh (DPYHKIIMOHUPOBAHHE CHUCTEM aBTOMATHYECKOIO
yIIpaBJIEHUs B MIPOLIECCE HKCILTyaTaLUH.

MarepunanbHoe obecrnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIEC MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:

1) Beruncnure maccy yuyactka crepskHs X1= 0 10 X2=3 (M), €ciu €ro JMHelHHas INIOTHOCTh 3aJJaeTCs
dopmymoii p(x) = x* + 1(kr/n).

2) CkopocTh JABMKEHHA Ha KOHBeilepHoil JsenTe v=v(t). Haiinem nyts S, mnpolaeHHbIN
COZIEp>KMMBIM KOHBEHEpHOM JIEHTHI 3a IPOMEXYTOK BPEMEHH OT t1=2 10 tp=7 MHH.

3) Temo OpomieHO BEPTHKAIBLHO BBEPX CO CKOPOCTBIO, KOTOpas HM3MEHSIETCS 1O 3aKOHY
v=29.4-9.8t m/c. HaiiTu HanOOJIBIIYIO BHICOTY MOIbEMA.

ITopsinok BbINOJHEHHS PadOTHI:

) t
1) 3anucatb GopMyiTy, UCIIONIB3YS ONpeeIeHHbIN HHTerpal S = [ tlz v(t)dt
2) Beruucnuts onpeneneHHslid HHTErpal

— g+l _ ) . . .
1. CKOpPOCTh IBHKEHUS Ha KoHBeiiepHoii mente ¥ = L9t 8t) m/c. Haiiti myTb, mpoiifeHHbIiH
COJIEP’)KUMBIM KOHBEHEPHOU JIEHTHI 32 4-10 CEKYH/TY.

ft)=o0t*- 8t, t) =3,t; =4

Perrenne:  COrJIaCHO  YCJIOBHIO, CrnemoBaTenbHo,

s = [, (9t? — 8t)dt = [3¢3 — 4t2]% = 83 ().

2. Beruucnute Maccy yyactka ctepxkHs X1= 0 10 Xo=1 (M), eciu ero JMHeHHas! IJI0OTHOCTh 3a/1aeTCs
dopmyioit p(x) = x% + 1(xr/n).

Pemrenne:

Cornacho opmyne, numeem:

m = //: () da



Orser: 1,33 kr

3. Teno OpoLICHO ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX O cKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOobIIyIO BEICOTY MOABEMA TEJA.

Pemienue: Tex0 10CTUTHET HAaMOOJIBIICH BBICOTHI TIOABEMA B TAKOH MOMEHT BpeMeHH t, korya v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. ITo popmyse (1) mvaxoaum h=78.4

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BAaTeILHOCTH JICWCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
3aIMCH U BBIYHUCIICHUS.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJYYWUTh IMPABWIBHBIE PE3YJIBTAThl M BBIBOJBI; B XOJC
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJIHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl U BEKTOPbBI

[MpakTnyeckoe 3ansiTue Ne 37
«BekTopsbl. /leiicTBus ¢ BeKTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOYKaAMM»

HeJ'IBZ CDOpMI/IpOBaTL HaBBIKM BBINIOJIHEHUS IECHCTBUM C BCKTOpaMH, HAXOXKIACHHUA paCCTOSIHI/Iﬁ
MCXKAY TOYKaAMH.

Brinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON AeATeIbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM
[1K 2.2. KouTponupoBaTh U aHAIU3UPOBATh (PYHKIIMOHUPOBAHNUE CHCTEM aBTOMATUYECKOTO YIIPaBIICHUS
B IIPOLIECCE IKCILTyaTaLIUH.

MartepuanbHoe o0ecrnieueHmne:

I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IGKIII/IfI.

3aganue:

Pemnre 3anauu:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

—>

1. Jlausl nBe TOukH: A(m;—mn;0) u B(p; —n; 2).Pasnoxure BekTop AB 1O BekTopam 0aszuca u
HaWJIUTE €ro JJIHY.

- > > - - - -

2. Jansr BexkTopel a=pi— j+mk nu b=ni+ pk Haiigure xoopaunaTel BekTopa ¢ =ma—nb
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- -> - -
3. Belumcnute  ckamspHOe NpoM3BeleHHE BeKTopoB(a—2b)-a, ecim a:{— m; n; p} u

b={0:—p:nl.

- -
4. Tlpu KaKOM 3HAYEHHH «x» BEKTOPBI A = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTMHEAPHBIMU?
5. B TexHomormyeckoil KapTe 3aJaHadIEKTPUUECcKas IeNb W3 MMapaJICIbHO COCIMHEHHBIX

JJIEMEHTOB:
o I—|> R £|> C i|> p h|> a
U é]ll J]lz J]|3 ::J]h |:|$|5
o, < ® ?

Haitngure BekTop TokalHa BXOHE AJIEKTPUYECKOM LIENHU, €CIM TOKH MapaJIEIbHBIX BETBEU MOYKHO
3amath BekTopamu: 11(N;m;p),12(2;n;7),13(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Temo, Ha KOTOpPOE JCWCTBYET MOCTOSHHAS CHJIA F = (2n; —3p; 5), IepeMeIaeTcs 1Mo OTPE3KY
npsiMoit u3 Touku A (-N; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOM CHIIBI.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a1aHUS.

2. Ilonmp3ysick KOHCHEKTaMH JIEKIUH, MOAOepHTe HYXHYIO (OpPMYITy HIM COOTBETCTBYIOIIEE
YCJIOBHUE ISl pELICHUS 3a]1a4u.

3amaua Ne 1. lansl Touku A(—3;1; —1) u B (2; —4; 1).

—

Paznoxxure BekTop AB 10 BEKTOpaMm 0a3nca U HaWIUTE €ro JJIMHY.
Pemenue.

1) ﬁ = {2 —-(-3);-4-11 —(—1)} = {5;—5;2} - KOOpAHUHATEI BEKTOPA.
2) Paznoxum AB 10 BeKTOpaMm Oa3uca:

AB =5i—5j+2K.

3) Mnumy |AB| Haiiaem mo opmyre:

g:w/x2+y2+zz;

|
AB|=/5% +(-5)% + 2 =/54 =/9.6 =36 .
Samaua Ne 2.

- > > N

- — — — — —
Jausl BekTopel & = 1—3 j+ K u b = 2i+ k .Haiiaute koopauHatel BekTopa ¢ = a—2b .Pemenune
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a={-31).

b= -2,01); 2b = {~4,0;2}.

c=a-2b = f1-31}- {- 402} = L (-4):-3-01-2}=f5:-3-1.
3agaua Ne 3

Brruucinre ckansipaoe npoussenenue (2a+b)-a, ecnun a = {1;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném koopauHatsl 2 Z :

2a=1{2,06}

—

2). Haiiném koopauHatsl 2 a+ b :

2a+b={206}+{2-11) = {4;-17).
3). Haiiném ckanspHoe mpou3BecHUE:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OrtsBer: 25
3amaua Ne 4.

N| -
Mlow

N -
ITpu KaKOM 3HAYCHHH «x» BEKTOPHI A = {4;—6; X} ub= {— ;3} OyAyT KOJUTUHEAPHBIMU?

Ycnosue KOJUIMHCAPHOCTH BEKTOPOB:
X _ % _ ¢

aub KOJUTMHEAPHBI, €CIIN R
X, Y, 7,

[Tonyunm:

4 -6 X
1 3 3

2 4
-8= 5; X=-24

3

OtBeT: x=-24.

3amaua No5 B TexHomornueckoi kaprte 3ajaHa IeKTpUIecKas elb U3 MapajiyieIbHO COSTUHEHHBIX

JJIEMEHTOB:
o I—|> R £|> C i|> k_) £|> a
U‘ J]Il é]lz J]|3 ::J]h I:H]|5
o, < ® ?

HaiiuTe BEKTOp TOKa [HA BXOJE JIEKTPUUECKOH LIEMH, eClIM TOKU TapalieNbHbIX BETBE MOKHO
3aJ1aTh BEKTOPaMHU: 11(1;2;3),15(2;1;7),13(3;1;1),14,(0;2;3),15(4;2;1).
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Pemenue:
3anuceiBacM B BEKTOpHOH (hopMe ypaBHEHHUE mepBoro 3akoHa Kupxroda.

TOK Ha BXO0JC LN paBeH CyMMe TOKOB BCECX HapanneanHx BGTBeﬁZ
I_=I_1 +I_2 +I_3 +I_4 +I_5
1= (142+43+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amaua Ne6
Teno, Ha KOTOpOE AEUCTBYET MOCTOsIHHAs cuia F = (4; —3; 5), mepeMeraeTcs 1o OTpPe3Ky HpsAMOi

u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Beruncaure paboTy 3T0il cribL.
Pemenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Bocronb3yemcst popmyioit W= F*AB=4*6-3*1+5*3=36
®opma nmpeacTaBJieHUs pe3yJIbTaTa: BBINOJHCHHOE 3a/IaHHE.

Kputepuu onenkmu:

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

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

Ounenka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABHIbHBIE PE3YNbTAaThl U BHIBOJABI; B XO7E
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

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

Tema 4.1. KoopanHaTsl 1 BEeKTOPbI

IIpakTyeckoe 3ansaTue Ne 38
«/lexkapToBa cucTeMa KOOPAMHAT HA MJOCKOCTH. Y paBHeHUs MPAMOii, OKpY:KHocTH. Pemenue
32/1a4 HA pPacnoJioKeHne NPSIMbIX HA MJIOCKOCTH

Heab: ®opMupoBaTh HABBIKM COCTABJICHHS YPABHEHUH MPSAMBIX U OKPYKHOCTEH, OMpPEAENATh UX
B3alMHOE PACIIOJIOKEHHUE Ha TIOCKOCTH.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAeATENbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.

3amanme:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIM4YeCcTBO OYKB B (paMUITHH

p- Mecs1 poxXACHUS

1. Haiitu Touky nepecedeHus NpsMbIX: mx —py +n=0 U x—y—p= 0.
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2. HaiimuTe OCTpBIN Yroy MeXIy MPSMbIMH:

mx+ny—p=0Hnx—py—nm=0.

3. CocraBbTe ypaBHeHHE HpsMoii, mapamienshoil npsvoii PX+Y—M=0 u npoxomsmeii yepes
TOUKY A(—mn;1).

4. U3 touku A(m;—1) Ha mpsamyro NX+ Py +1=0 onymen nepmenmukynsp. CocraBsTe ero
YpaBHEHUE.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BuuMarenabHO 03HAKOMBTECH C YCIIOBUEM 33/IaHMUS.

2. Tlomb3ysick KOHCHEKTaMH JICKIUH, MOAOEpUTE HYKHYIO (GOpMYyITy WIH COOTBETCTBYIOIICE
yCIIOBHUE JJIsl pEeLIeHUs 3a7aun

3amgauga Ne 1
Haiitu TouKy nepeceueHus npsimbIX:

2X+3y—-12=0 4 x-y-1=0,
Pemmm cucremy:

{2x+3y—12 =0, {2(1+ y)+3y-12=0,

X—y-1=0; x=1+y;
2+2y+3y-12=0, [5y=10, |y=2,
X=1+Yy,; x=1+y; | x=3.

OtBer: Touka M (3; 2).

3amgauga Ne 2
Onpenenuts yroi Mex1y MPSMbIMH, 3aJaHHBIMA YPaBHEHUSMU:

2X—3y+6=0y Xx+5y-2=0,

Pemienue
Haiinem yrnosbie K03 (UIIMEHTHI TUX NPSAMBIX:
2x—-3y+6=0; X+95y-2=0
-3y =-2X-6, Sy=—X+2,
y—gx+6 y——lx+Z
3 5 5
2 1
k,=—. k,=—=.
1 3 2 5
[ToxcraBum HalICHHbIE 3HAYECHUS kl " k 2 B bopmyny:tlgp = —2_1
1+K, -k,
1.2 B
5 3 15
99 1. 2 13
1+(-2)-—
5 3 15
tgp=-1; p=135".

[Tonmy4yeHHBI yronm MeXay OpsSMbIMH - Tynod. CMeXHbI ¢ HUM, OyIeT OCTphId, TO ecTb
o, =180° -135° =45°.
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3amaua Ne 3

1. CocTaBbTe ypaBHEHHE MPAMOM, MapaIeIbHON MPSIMOKN 5X+3y—-7=0u MPOXOAIICH Yepes3
touky A(-2;6).
Pewenne

CocraBum ypaBHEHHE myJKa NPSIMBIX, MPOXOISAIIIX gyepe3 TOUYKY
A(-2;6).
y—6=Kk(x+2)
Haxoaum yrnoBoit ko3¢ (HUIMeHT JaHHOW IPSIMOIA:
3y=-5x+7,
5 7 5

=——X+_; k =——.
Y=ty T

5 . . o
Tak kak npsiMble MapajIeabHbL, TO K, = — 3" YIII0BOM KO3 PHUIMEHT UCKOMOH TPSMOH.

. 5
IToncraBuM HaliieHHOE 3HaYeHHE K, = — 3 B YPAaBHEHUE ITydKa NPSAMBIX:

y—6=k(x+2);
II0CJIC Hp606paSOBaHI/IH MMOJIy4YuM:

5x+3y-8=0.

3amgaua Ne 4

N3 touku A(-3;5) Ha npsimyro X — 2y+3=0 OIyIIEH NepneHauKyIsip. Harncars ero ypaBHeHue.
Pewenue

CocraBum YpaBHEHUE ITy4Ka IIPSIMBIX, IIPOXOSAIINX yepes TOYKY
A(-3;5).

y—5=Kk(x+3).

Haiizem yriosoit kosbdurment K; mpsmoit X — 2y +3=0;
—-2y=-X-3;

3.

1

YuuThiBasg ycOBHME MEPIEHAUKYISPHOCTH HPAMBIX: K, Z—k—, HalJIeM YpaBHEHHE HCKOMOH

2
psAMON

k, =—-2.
y—5=-2(x+3);
y+2x+1=0.
Orger: Y +2X+1=0.

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B MOJTHOM O0BEME C COOIOJIEHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

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

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 39
«Pemenue 3a1a4 Ha NApALIEIBHOCTH NPAMOM U IJIOCKOCTIDY

He.]]b: CDOpMI/IpOBaTB HaBbIKK PCHICHHUA 3adad Ha I[MapalyICJIbHOCTb HpHMOfI Hn IINIOCKOCTH,
HCIIOJIB3YA MPHU3HAK MapaljICJIbHOCTH HpﬂMOfI " IJIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

MarepuanbHoe o0ecniedenue: VHauBuIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEpHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anmagaNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpeskoB KB u KC.

1). Kak pacnonoxens! npsimbie AD u MP?

2). Beruncnure anuny orpeska MP, ecnu ctopoHa KBajpaTa paBHa 7 CM.

3anaya Ne2

Ocnoanne AD tpaneruu ABCD nHaxoautcst Ha tuiockocTr P, a ocHoBanue BC oTcTouT oT Hee Ha

p cMm. HaliinTe paccTosiHKME OT TOUKHU ME€PECEUYEH s AUaroHanei 10 miockoct P, eciu g =
m

3amaga Ne3
ITnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; COOTBETCTBEHHO.
B1C1 napannensna BC u paBHa p cM, a AC,:C,C = m:n. Haiitu BC.

Iopsaok BbINOJHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3ada4H.

2. 3anuiuuTe, 4TO B 33/1a4ye JaHO, CAENIaliTe PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBUE 3a/1aud, pacCykaas OT TOTO, YTO HYXKHO HaWTHU. BcnmoMHuTe, Kakue
TeopeMbI U (HOPMYIIBI TOHATO0SATCS TIPU PEIICHUH 3a/1a4H.
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4. Pemnte 3aga4y. 3anuiiuTe OTBET.

[Ipun pemenun 3agay Ha 3Ty TEMY HCIIOJIb3YETCS ONpENEICHUE MapallyIeNIbHbIX MPsSMOH U
IIJIOCKOCTH, MPU3HAK MapaJlJIeIbHOCTH MPAMOU U TJIOCKOCTH, a TAK)KE Ballld 3HAHUS U3 IITAHUMETPHUH.

3amaua Nel

Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpezkos BD u CD.

1) Hwmerot au oburme Touku mpsmast KM u miockocTts, B KOTOpoii jiexar Touku A,B u C?

2) Beraucnure nepumerp TpeyroipHuka AKM, eciam paccTosiHuE MEXIY KaXKI0i mapod JTaHHBIX
TOYEK PaBHO 8 CM.
Jano: x, A€o, BEox,CE o,

BK=KD, CM=MD,

AB=AC=BC=AD=BD=CD=8 cm
1) nepecekatorcst iu KM - ex

2) Hailtu Py
if -~ C

o A

K M

Pemenue:

1) Touka K sBnsiercs cepenunoit orpeska BD, Touka M- cepenuna otpeska CD. 3HauuT 0Tpe3ok
KM - cpennsis nunus tpeyroiasHuka BCD.

Ilo cBolicTBY cpenHel JIMHUM TpeyroibHUKa KM||BC, KM =%BC. CanenoBarenbHo, otpe3ok KM
napajulesieH IpsMOH, JieKaled B IUIOCKOCTH. [lo mpu3Haky napajuielbHOCTH NPSAMOM M IUIOCKOCTH,
oTpe30k KM U m10cKoCTh apajuiesibHbI, T.€. HE MEPECEKAIOTCS.

Z)PA;\';'I‘E = AK"‘AM + KM

KM =BCKM =4 cm.

Paccmorpum tpeyronsHukn ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc

PaBHOCTOPOHHHUE TPEyroJbHUKHU, a oTpe3ku AM u AK- meamaHsl ¥ BBICOTHI ATHUX TPEYTOJbHUKOB.
Haiinem 3t otpesku:

AK= AM=AC? — M(2

MC = 4 cM.

AK= AM=+82 —42 = /64 —16 =448 =43 cMm
P =4+4V3 +4/3 =4+8/3m

3agauga Ne 2
OcnoBanne AD tpaneruu ABCD naxoautcs Ha ruiockoctr P, a ocHoBanue BC oTcTouT 0T Hee Ha

-~ 9] DA 7
5 cM. Haiigute pacCToOAHUEC OT TOYKHU MEPCCCUCHUA NUATrOHAJICU [0 IJIOCKOCTU P, €Clin 5 = 3

Hir il Jano:
ABCD — tpamerus,

24 = % BB:=5cwm, BB1- P

M “I"
lr ol N\ Haiitu: paccrosnue ot M 110 ninockoctu P
= Lfl-,__ )

£

/
/
/
. o]
=)
-~ !
-7 )
/
/
“' S, - 8
| >
[
n e

Pemenue
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1) U3 touxu M nposenem k miiockoctu P nepnennukynsip OM. CnenoBarenbHo, OM- paccTosiHe
ot M 1o miockoctHu P.

2) Paccmorpum AADM u ACBM

£BMC = £DMC KaK BepTUKAJIbHBIC

#CBM = £ADM Kak HakpecTexalue npy napamwieabHbix npsaMbix BC u AD u cexymeii BD.

DA DM AM
3uaunT, AADM 1 ACBM MOTOOHBI M — = — = —,
cD BM M
DA 7 DA oM AM 7
5 — = = =

cB 2 ¢D BM M 3

DM 7 7 3
=-=DM=—BD BM =—RBD

BM 3 10 10

3) Paccmotpum ABB,; D u AMOD

2D — obwuit,/ BB, D = #MOD = 90° = ABB, D ~AMOD
85, _BD

MO MD
BB, _ BD 10

MO 07BD 7
7

MO =—BD
10

MO="-5=35cm.
10

OrtBerT: 3,5 cm.
dopMma npeacTaBJIeHNs Pe3yJbTaTa: BRIIOJIHCHHOE 3a/IaHNUC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 40
«Pewenne 3a1a4 Ha NePHEHANKYJIAPHOCTb NPAMOM H IUIOCKOCTH. Pelienue 3a1a4 Ha
NPUMEHEHHE TeopeM O TPEX NMepIeHAUKYIIPax»

Heanb: @opmMupoBaTh HaBBIKM PEIICHHWS TIEOMETPUYECKMX 3aJay, MWCHOJb3ysd IPHU3HAK
MEPIEHIUKYIIIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMY O TPEX MEPIEHIUKYIISAPAX.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHus 3agad NpopecCHOHAIBHON NeATeNbHOCTH NPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM s3bIke Poccuiickon
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOI'O KOHTEKCTa
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJTMYECTBO OYKB B (haMUJTUU
p- Mmecsn poXIaACHUS

3anagaNel

Jan pom6 ABCD. U3 Touku mepeceueHus ero nuaroHaieu nposeneH otpe3ok OF, Tak, uto AF =
CF, BF = DF. Jloxaxwure, yto OF meprienaukynsiper miockoctu pomba, orpe3ok AC mepneHIuKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHob6enpennsiii Tpeyronsauk ABC. AC = BC = n cm, AB = m + 5 cm. U3 BepmmHs! yriia
C mposeneH k muockoctu neprneHaukyassp CD, paBublii p cm. Haiinure paccrosHue ot touku D g0
cTopoHsl AB.

3anaua Ne3

Toukm Au B nexxar B miockoctu o, M—  Takas  Toyka B TPOCTpaHCTBE,  JJIA
Kotopoiit AM = m , BM = nu opTOroHaJllbHas MPOEKIMS Ha IIOCKOCTh & oTpe3ka BM B Tpu pasa
OoJIbIIIe OPTOTOHATIBLHOM MPOEKIIMK Ha 3TY TNIOCKOCTh oTpe3ka AM . Haiinute paccrostaue ot Touku M 1o
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsimoyronpHoro TtpeyroinbHuka ABC, omynieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbBI C IpSIMOTO ~ yrila BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenaukynsp CM,
npuueM CM = m + n cMm. Haiinure paccrosinue ot Touku M no runorenysst AB.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCcliOBUE 3a/layu, pacCykaasi OT TOTO, YTO HYXKHO HailTh. BcromHuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemmite 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIHONB3YETCS ONPEIEICHUE MEPIEeHIUKYISIPHBIX MPSMON U
MIJIOCKOCTH, TIPU3HAK MEPIEHIUKYISIPHOCTH TIPSIMOM U TUIOCKOCTH, TEOPEMBI O TPEX MEPIICHIUKYIsIpax, a
TaKKe Balllk 3HAHUS U3 INIAHUMETPUU

3angaua 1
N3 touku mepecedenus auaroHained napasuienorpaMmma ABCD mposenen orpesok OM Tak, 4to
MA = MC,MB = MD. Jlokaxwure, 4T0 0Tpe30K OM nepneHauKyispeH II0CKOCTH Mapajuienorpamma.

Jano:
M ABCD - napanmnenorpaMm
ACNBD =0
D C MA=MC ME =MD
0 Hoka3zatb: OM-(ABCD)
A B
JlokazaTenbCcTBO

107



1) Paccmorpum tpeyroapHukn AOM u COM. OM - obmas ctopoHa, MA = MC 1O YCIJIOBHIO,
A0 = 0OC 110 CBOMCTBY MaroHajieu napamienorpaMma. 3HauuT, TPEYTroJIbHUKHU PaBHbI II0O TPEM CTOPOHAM,
T.e. AAOM = ACOM. CiregoBaTeiibHO, £AOM = ~COM.

T. K. 9TH YIJIBI CMEKHBIE H paBHBIE, TO OHH paBHbI 1o 90°, T.e. OM L AC,

2) Paccmotpum tpeyronbnukn BOM m DOM. OM - o6masi cropona, MB = MD 1O YCIIOBHIO,
BO = 0D 10 CBOICTBY AMaroHajed napamiesorpaMMa. 3Ha4uT, TPEYyroJbHUKU PAaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = ADOM. CnenoBateiibHO, ~BOM = ~DOM.

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM 1BD
3) OM 1 AC.

OM L BD} = OM 1 (ABCD ) 110 OpH3HAKY IePIeHIHKYIAPHOCTH IPSMOT M ILTOCKOCTH.

3amaya 2

Croponsl Tpeyronbauka 10 cm, 17 cm u 21 cm. M3 BepminHbl OOJBIIETO YIiIa 3TOr0 TPEYrojJbHUKA
IIPOBE/IEH MEPHEHIUKYISp K ero IUIOCKOCTH, paBHbIM 15 cM. Haiigure paccrosiHue OT €ro KOHILIOB JI0
O0JIbIIeH CTOPOHBI.

Hano:

¢ . AABC, AB =10 cM,BC = 17cm, AC = 21cm
M_ T BD-(ABC),BD = 15cm
4"-'-5 Haiitu paccrostaue ot B u D no AC

Pemenue
1) JdomomHuTenbHOE MOCTPOCHUE: TMpoBeAeMBM L AC.

3nauut, BM- paccrosaue ot B 1o AC.
DM — HawI0HHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) Jlns Toro, ytoObl HaliTH BbicoTy BM tpeyronsauka ABC, BbIUMCIMM CHayaja €ro Ijouiajs,
ucnonb3ys popmyiy epona S, = /p-(p—a)-(p—b)-(p—c), p=225

2
10+17+21
=— = 24 cM

Sapc =+/24 (24— 10)- (24— 17) - (24— 21) = 24 14- 7 - 3 = 84c?
3) 3anumem GopMyIty JUIs BBIUMCIEHUS IO S, = %ah

[TpumeHuM 3Ty GOpMYITy K HalIEeMy TPEYTONbHUKY: S, .5 = %AC -BM.
BrIpa3um u3 310t popmynsr BM:  BM = 248¢

AC
2-84
BM=—=8cM
21

4) PaccmoTpuMm TpeyronbHUK BDM- npsiMoyrosibHbIi, T.K. BD L (ABC).

ITo Teopeme Iudaropa naitnem DM:

DM? = BD? + BM*

DM? = 15% + 8% = 289

DM =+/289 = 17 tm

OTBeT: pacCTOSHUS OT KOHIIOB NIEPIEHAUKYJIIsIpa 10 cTopoHbl AC paBHBI 8 cM 1 17 cm.

®opma npeacraBjIeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHHUE.
Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TOCTEAOBATENHPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJHEHHI BCE
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3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CIM pabOTa BBIMOIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBINIOJTHEHHON YacTH pabOThHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IpakTnyeckoe 3ansitue Ne 41
«PelieHue 3a1a4 Ha NaPaJLIEJIbLHOCTD IVIOCKOCTEI

Henb: ®opmupoBaTh HaBBIKM pELIEHMS 3a7a4, UCIOJb3YS IPU3HAK MTAPAJUIEIbHOCTH IJIOCKOCTEN U
CBOWCTBA MapajuIeIbHbIX INIOCKOCTEH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3JIMIHBIM KOHTCKCTaM
OK 05 Ocy1ecTBasaTh yCTHYIO U IMCbMEHHYIO KOMMYHHUKALIUIO HAa FTOCYIApPCTBEHHOM s3bIKE Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amaua Ne 1

Mexny nByMsl MapajuieIbHBIMH IJIOCKOCTSMH 3aKJIIOYEH OTPE30K, JUIMHOM m +n cM. Hailgure
IIPOEKLUU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXY INIOCKOCTSAMU PaBHO P CM.

3anaya Ne 2

[Inockoctn M u P mapamnensnel. 13 Touek A m B miockocth M npoBeneHsl K IIIOCKOCTH P
HakJIOHHbIE AC= m+ncM uBD = m+n—3 cM. [lpoexkuus HakimoHHOM AC Ha OJHY U3 IJIOCKOCTEH
paBHa m cM. UeMy paBHa IpOEKIUA HAaKJIOHHOW BD?

3amaga Ne3

Mexay AByMms napajuienbHbIMu miiockocTssMu P uQ nposenens otpeskn AC u BD (Touku A u B
JexaT B IIockocTH P), AC=m+n+p aMm, BD = m+n aMm , pasHocTs npoekuuid AC u BD Ha ogny u3
IIJIOCKOCTEN paBHa m 1M . HaliquTe MIMHBI 3THX MPOESKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

IHopsaoK BbINIOJIHEHHS PA0OTHI:

1. BHuMaTenpHO MPOYMUTANTE YCIOBHE 3aaUH.

2. 3anummTe, YTO B 33/1a4€ JaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiite yclOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.
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4. Pemte 3aga4y. 3anuiinTe OTBET.

[Ipn pemeHUM 3aga4 HAa 3Ty TEMY HCIIONB3YETCS OMNpPENENICHNUE MapalIeNIbHbIX IIOCKOCTEH,
MPU3HAK MapaJUICIbHOCTH TNIOCKOCTEH, TEOPEMBI O MapalIeNbHbIX MNIOCKOCTAX, a TAK)KE BalllM 3HAHUS U3
TUTAHUMETPHUH

3amaua Ne |
Mexny AByMsl MHapauleJIbHBIMU IIJIOCKOCTSMHU 3aKJO4eH oTpe3ok, miuHod 10 m. Hailinure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKIY IJIOCKOCTSIMU PAaBHO & M.

Tano:
SR

AN

Haittu npoexuuun AC

Pemenue

1) Tak Kak TUIOCKOCTH TapaJieibHBI, TO PACCTOSHUE MEXIY HUMH - 3TO mnepreHaukysip AC.
[TocTpoum npoekuuto orpeska AB Ha mmockocTs . 310 otpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyroybHbIil.

ITo Teopeme ITucdaropa AB? = AC? 4+ BC?

AC? = AB? —BC?

AC?=10? —82=100—-64 =36

AC=6 cm.

Tax Kak MI0CKOCTH MapaieabHbl, TO TPOEKIUH OTPE3Ka Ha 3TH IJIIOCKOCTH OYyIyT paBHBI.

3anaya Ne 2
[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HakioHHbIe AC= 37cm u BD=125 cm. Ilpoexuus naknonnoit AC Ha oJHy U3 IUIOCKOCTeN paBHA 12 cM.

Yemy paBHa mpoeKk1us HakJIoHHON BD?

Jano: M | PLAEM,BEM
13 AC=37cM,BD=125cM
/ s/l \B / AE LP,BK LP,CE =12 M
/ \ Hatitu: KD

Pewenne
1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.
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ITo Teopeme I[Mudaropa AC? = AE? + CE?

AE? = AC?— CE?AE? =372 — 122 = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum TpeyronbHuK BKD- npsMoyroyibHBIN.

ITo Teopeme [Tudaropa BD? = KD? + BK?

KD? = BD? — BK2AE=BK, kxak paccTosiHus MeX 1y MapajieIbHbIMU TIOCKOCTSIMH.
KD? = 1257 — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortget: npoekuus BD pasna 120 cm.

3anaga Ne3

Mexay nByMs mapauiedbHbpIMU TIockocTsIMU P uQ mposenensr otpesku AC u BD (touku A u B
nexat B miockoctu P), AC=13 cm, BD=15 cMm, cymma npoekunit AC u BD Ha onHy U3 miockocTei
paBHa 14 cm . Haiiaure AJIMHBI 9TUX MPOEKIHA U PACCTOSIHIE MEXAY TUIOCKOCTSIMHU.

4 N7

Hano: Q| P,AEP,BEP
AC=13cm,BD = 15cM
AE 1 Q,BK L Q,CE +DK =14 cm

i E ]VQK Haiitu: CE, AE, DK

C

Pemenue

1) Paccmorpum tpeyronbHuk ACE- mpsMOyroJibHbIN.

ITo Teopeme IMTucdaropa Ac? = AE? + CE?

AE? = AC? — CE*?

[TycTh CE = x, Torna DK=14-x.

AE? =169 —x?

2) Paccmotpum tpeyronbHuk BDK- npsMoyroiabHBIH.

ITo Teopeme [Tucdaropa BD? = BK2 4 DK?

BK? = BD* — DK*

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x*?
AE=BK, kak paccTosHUs MeX Ay apauieIbHbIMU MIJIOCKOCTIMU
3HauwT,

169 — x% = 29 + 28x — x*

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =4/169 — 25 =144 = 12 M

OTBeT: paccTosIHHE MEXAY INIOCKOCTSAMHU 12 ¢M, IPOEKLNN HAKIOHHBIX 5 ¢M U 9 cMm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABMUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
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3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka '"'Xxopomio' CTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JAOIMYIICHBI
2-3 Hezouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OTHOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IMpakTnyeckoe 3ansitue Ne 42
«Pewienne 3a1a4 Ha IBYTPAHHbIE YIJIb»

Henab: @opMupoBaTh HABBIKM PEUICHUS 3a/1a4 HA NPUMEHEHHE NOHATHM yria MExAy NpsSAMOU H
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl perieHust 3aaad Mnpo(ecCHOHAIBHON JeSTeIbHOCTH HPUMEHHTEIBHO K
Pa3InYHBIM KOHTEKCTaM
OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLUATBHOTO U KYyJIbTYpPHOTO KOHTEKCTa

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTLL J'IGKLIHﬁ.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (paMUIINU

p- MecsIL pOKICHUS

1) 3 Toukn A BHE IJIOCKOCTHU MPOBEAEHBI K MJIOCKOCTU MEPNEHAUKYISApP AB = n CM U HAaKJIOHHBIE
AC u AM, oGpa3syromiye ¢ MIOCKOCTHIO YTIIIbI 30°. Haiizure Yroja MeXIy HaKJIOHHBIMU IpsAMOM. Halinure
CM.

2) KaTeTsl mpsIMOYTOJIBHOTO TPEYroJbHUKA PaBHBI 1 ¢M U 1 +m cM. OnpeaenuTe paccTosHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpas POXOIMT depe3 THIOTeHy3y i coctaBmser yrox 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsMoro aByrpaHHoro yria. AAj; u BBi- nepnenaukynsapsl K
pedpy, MpOBEACHHBIE B Pa3HBIX IpaHsX, MpuueM AB= m cM, AA; =n+m cM, BB, =n —1 cm. Haiinure
A1B1.

IHopsiAoK BbINOJIHEHUS PA0OTHI

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3ada4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CACIAlTe PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBUE 3a/1aud, pacCykaas OT TOTO, YTO HYKHO HaWTHU. BcnomHuTe, Kakue
TeopeMbl U (HOPMYIBI TOHATO0ATCS TIPU PEIICHUH 3aauu.

4. Pemnre 3a1a4y. 3anuIInTe OTBET.

[Ipu pemiennn 3aa4 Ha ATy TEMY UCIOJIb3YIOTCS ONPEIEICHUS yriia MEXAY MPSMOH U MIIOCKOCTHIO,
JBYTPAHHOTO yTJIa, IMHEWHOTO yTJia ABYTPAHHOTO YTJia, @ TAKXKE BaIllM 3HAHUS U3 TUTAHUMETPHH.
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3amauva 1
Han tpeyronsauk ABC co ctoponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepe3 MEHBIITYIO CTOPOHY

0 o
IMPpOXOAUT IINIOCKOCTh, COCTaBJIAIOIIAA C INNIOCKOCTHBIKO TPEYIOJbHHUKA YI'OJI 457, HaI/II[I/ITe pacCcTodaHue

MEXy INIOCKOCTBIO U BEPIIMHOM B.
B

o JlaHo: AABC,AB =9 cM
BC=6MAC=5cM
A= D AC E @, ¢ = 45°
C

Haiitu: Paccrosinue ot B 1o a

Pemenue

1) lononHUTENbHOE MOCTPOSHHE: MPOBEAEM BD L @ = BD — paccroaHHe 0T B 0 IL10CKOCTH @.
EM 1 AC = DM 1 AC no TeopeMe 0 Tpex NepleH HKYIApax.

3HauuT, £BMD — nuHeilHEI yTon ABYTPAHHOTO VT3, 2 BMD = 45°.

2) B tpeyronsuuke ABC Haiinem BeicoTy BM.

CHayvaJia BBIYMCIIAM ILIOMAAb TPEYrodbHuKa 1o popmyse ['epona:

S;=yp-p-a)-@—b (-0

p= I;+;3+5 — 10 e

Sagc =V10-1-4-5 = 10+/2cM?

—2ac- _ ZSasc
Sanc =3AC - BM= BM = 22
BM =222 _ 4 2cm

3) Paccmorpum TpeyroasHUK BMD- npsMOyrosibHBIH 110 OCTPOSHUIO.
2% _ sinsBMD

BM

BD = BMsinZBMD

BD = 442 - 5in45° = 44/2 - ‘?2 =4 cuM.

OtBer: pacctosiHue ot B 10 miockoctu 4 cwm.

3agaua 2
Konner otpeska MK nexar Ha rpaHax npsmoro asyrpanHoro yrma. MMj; u KKi-

NEepIeHIUuKYIApEl K pedpy, npuueM MK=13 cm, MM1=12 cm, M1K1=3 cm. Haiinure KKj.

AN JaHo: < aaff = 90°

AN . MK = 13 cM, MM, = 12 cM, M, K, = 3 cm
— MM, 1 a KK La

A g Haiitu: KK,

Pemenne
1) Toctpoum NUHEWHHBIH yroa AByrpaHHoro yria. /ljis 3Toro yepe3 Touky M1 mpoBeieM OTPe3OK

M;E, napannensHbiii u paBHbid KKj.
KK, 1 a, cnenoBarensHo, M, E 1 a.

113



< MM, E — nuHeiHbIH YTo ABYTPAHHOTO YTJIa,3HaYuT < MM, E = 90°.

2) Paccmotpum AMEK

ME- nakinonHas K miockoctd 5, EM; — ee mpoekuus Ha 3Ty miockocTs, EM; 1 EK( T.k. EM1KiK —
IIPSIMOYTOJIBHMK 110 nocTpoeHuto). CrnenosartensHo, ME L EK ( 110 TeopeMe O TpexX NEPIEHAUKYISIPax) U
AMEK — npAMoyToJbHBIHA.

[To Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? = 13% — 32 = 169 — 9 = 160

ME = /160 = 4,/10 cm

3) PaccmoTpuM AMM; K — npsMoyronbHbit, T. k. < MM, E = 90°.

ITo teopeme ITuaropa ME? = MM, % + M, E

M, E? = MEZ — MM, *

M,E? =160 — 144 = 16

M;E=4 cm.

3uaunt, KK1=4 cmM.

OtBet: KK;1=4 cMm.

(I)opMa npeacTraBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:

Ouenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKH U TPaQUKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MpPaBUJIbHBIE PE3yJbTaThl U BBIBOJBI; B XOJI€
MpOBe/IeHUs paObOTH! ObUTH TOMYIEHb! OLIHOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPYyIJible TeJ1a

IIpakTyeckoe 3ansaTue Ne 43
«Perenue 3a1a4 Ha PU3MY»

He.ﬂbz (DOPMI/IpOBaTI) HaBBIKH PCHICHUSA 3aJla4 Ha BBIYUCICHUA PA3JIMYHBIX 3JICMCHTOB IIPU3MBI, €€
MMOBCPXHOCTHU U oOBeMa.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad MNpopecCHOHATbHONW AESITEIbHOCTH HMPUMEHUTENbHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H

PIH(I)OpMElI.[HOHHLIC TCXHOJOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(I)CCCHOHaHLHOﬁ ACATCIbHOCTHU

OK 06 IIposBisaTh rpakJaHCKO-NATPUOTUYECKYIO MO3UIIHIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEIACHUE
HAa OCHOBE TPATUIIMOHHBIX OOIIEUETOBEYECKUX I[EHHOCTEH, B TOM YHCIE C Y4EeTOM TapMOHHU3AIHUU
MCKHAIIUOHAJIIBHBIX W MECKPCIUTMO3HBIX OTHOHIGHI/II\/II, MNPUMCEHATE CTaHAAPTBI AHTHKOPPYIIIIUOHHOTO
MOBEICHUS
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OK 07 CopneiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpefibl, pecypcocOepeKeHn 0, MPUMEHATh 3HaHUs 00
W3MEHEHMM KJMMara, MPUHLUIB OEpeKIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO [EHCTBOBAaTh B
Ype3BbIUANHBIX CUTYAIHSIX
OK 08 Hcmonb3oBarh cpenctBa (HU3WYECKON KyJbTYPHl JJII COXPAHEHUS W YKPCIUICHUS 370pPOBbS B
nporecce MpodhecCHOHATBFHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
IIOJITOTOBJICHHOCTH
OK 09 TIlonb3oBaThCcsi MpOQEecCHOHANBHON MOKyMEHTAllMed Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
A3BIKAX.
[1K 2.2. KonTponupoBaTh U aHAIU3UPOBATh (YHKIMOHUPOBAHUE CUCTEM aBTOMATHUECKOTO YIPaBIICHUS
B IIpOIIECCe IKCILTyaTalHH.

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHble 3aJJaHUs, CIIPAaBOYHbIE MAaTEpUallbl, KOHCIIEKThI JICKIUH.

3aganue:

1.0cHoBanue HpsAMOM MPU3MBI - TPEYTrOJIbHUK, CTOPOHBI KOTOPOro paBHbl 4 M, O0KOBOE pedpo
npu3Mbl paBHO § M. Haliure riommane mojHOH MOBEPXHOCTH MPU3MBI.

2.0OcHOBaHUE TPSMOI TIPU3MBI — MTAPAJLICIIOTPAMM CO CTOPOHAMHU 4 CM ¥ 6 CM U YTJIOM MEXKTY HUMHU 60°.
Beicora pusmel 12 cM. Haiiti nosHyro HoBEpXHOCTh B 00bEM.

MHOrorpaHHMKOM HAa3bIBACTCS TEJI0, OTPAHUYEHHOE IJIOCKUMH MHOroyroibHukamu. OOriue
CTOPOHBI CMC)KHBIX MHOTOYT'OJIbHUKOB HA3bIBAIOT peﬁpaMn MHOTr'OrpaHHHUKa. MHOFOerJII)HI/IKI/I, KOTOPBIC
OTPaHUYUBAIOT MHOTOTPAHHMK, HA3bIBAIOTCA €r0 rpaHsiMU. ['paHM MHOTOTpaHHHKA, CXOJSIINECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN YroJjl; BEPIIMHBI TAKUX MHOTOTPAaHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHOTOrpaHHuKa. [IpsmMble, coenuHsIonue 1Be Kakue-HUOYIb BEPIIMHBI, HE JEXKallue Ha
OJIHOM TPaHU, HA3bIBAIOTCS AUATOHAJISIMH MHOTOTPaHHUKA.

IIpu3zma — MHOTOTpaHHUK, JIB€ TpaHH KOTOPOTO SIBISIFOTCS PAaBHBIMH MHOTOYTOJIbHUKAMH,
JCKAIIMMU B MapaUICIIBHBIX IINIOCKOCTAX, a4 OCTAJIBHBIC I'paHW — IMapauicjiorpamMmMamMu, HMCIOIIUMHA
o0I1IHe CTOPOHBI C 3TUMU MHOTOYTOJIbHUKAMHU.

HpSIMaSI IIpru3Ma Ha3bIBaCTCA l'lpaBHJIbH()ﬁ, €CJIn €€ OCHOBAHHUA — MPABUJIIbHBIC MHOT'OYT'OJIbHUKH.

Ilnomaap0 MOJHONW NMOBEPXHOCTH IPU3MbI HA3bIBACTCA CyMMa IUIOLIAACH BCeX ee rpaHeH, a
IUI0IA/IbI0 0OKOBOI MOBEPXHOCTH TIPU3MBI — CyMMa TIIOMIA el ee OOKOBBIX TpaHEeH.

SnOﬂ = ZSOCH + S

IL1omans 00K0BOM MOBEPXHOCTH MPSIMON MPU3MBI paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

box

860K = P ’ h
O01béM npsiMoii MPpU3MBbI PABEH NMPOU3BEICHHIO TUIOMIAIN OCHOBAHMS HA BBICOTY.
V=S, -h

IMopsaaok BbINOTHEHHSI PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3amumcarhk KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs pemieHne 3aaadu

3agaya 1: OcHoBaHue npsiMON MpU3MBI - poMO ¢ BbicoTol 2 M. [Inomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 1M, a TUTONIA T TTOHOM MTOBEPXHOCTH paBHa 128 av’. Haiizure BBICOTY IIPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, a O0KOBOE pedpo bPasHuMIly MeXTy IIIOMAb0 MOTHOM TTOBEPXHOCTH
MPU3MBI 1 TUIOIIAIbE0 OOKOBOM MTOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI
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IJiomaab OCHOBAaHUS IMMPU3MBI.

L Sem2a > 2a~128-96=32 = a~16

 Semdah=96= h=Ztors ooy
Omer: 15m. %
3agaua 2: OcHOBaHUE NMPSIMON MPU3MBI - IPSIMOYTOJIbHBII TPEYTONIbHUK, KaT€Thl KOTOPOT'O PaBHBI
5Mu 12 M, 6okoBoe pedpo mpu3mbl paBHo 10 M. HaiinuTe muromaas oaHOH MOBEPXHOCTH TIPHU3MBL.

Pemenune
C,.
A,
A
AC =152 +12° =13
Srmu = ZSWE- + SAA. aa Sa&.ﬁc + S.mc‘.c

S =2%0,5*5%12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NMpeaAcCTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

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

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

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

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIaTh MIPABIIBHBIX BHIBOJIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa
IIpakTyeckoe 3ansaTue Ne 44
«Pemenue 3a1a4 Ha NMPaAMUIY»

]_[e.m,: q)OpMI/IpOBaTB HAaBBbIKH PCIICHHA 3a4a4 Ha BBIYMCICHUA PA3JIMYHBIX 3JICMCHTOB IMUpPaAMUIBbI,
€C ITIOBCPXHOCTHU U o0BeMa.

BoinosiHeHue padoThl cnoco0cTBYET (DOPMUPOBAHMIO:

OK 01 BreiOuparh crmocoObl pemeHus 3amad mpodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHaJIM3a M HMHTEPIPETAluH HH()OpMAIUH H
nH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BHIIOTHEHHS 3a/1a4 IPO(eCCUOHATBLHON eI TeNIbHOCTH

OK 06 TlposiBnaTh Tpa)kaaHCKO-TIATPUOTUYECKYIO TO3UIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
HAa OCHOBE TPAJUIIMOHHBIX OOIICUETOBEYECKUX IEHHOCTEH, B TOM YHCIE C YYETOM TapMOHU3ALUU
MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHSATh CTAaHAAPTHl AHTUKOPPYIIIMOHHOTO
MOBE/ICHUS

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIMMaTa, TMPUHIUIB OEpexJMBOrO IMPOU3BOJACTBA, J(PGEKTUBHO JACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonb3oBath cpeactBa (pU3MUEecKOW KyIbTyphl AJII COXPAHEHHUS M YKPEIJICHHUS 3J0pPOBbS B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJATOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(hecCHOHATBPHOW JOKyMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

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

3ananne:

1.Haiinute 00beM NpaBUILHON YETHIPEXYTONBHOM MUpPaMU/IbI, BICOTA KOTOPOH 4 CcM, a TUaroHajb
OCHOBAHHA 8 CM.

2. HaifTu mDoOJMHYI0O TOBEPXHOCTh MpPSIMOM MNHUpaMHIbl, B OCHOBaHMM, KOTOPOH JIEXKHUT
paBHOOEPEHHBIN TPEYroNbHUK C OCHOBAaHMEM 5 cM M OOKOBBIMH cTOpoHamu 6 cM. bokoBwle pebpa
nupamMusl 12 cm.

IupamMuaa — 5T0O MHOTOTPaHHUK, COCTaBICHHBIN U3 N—yroJlbHUKA U N TPEYTOJIHHUKOB.

MHOTOYTOJIbHUK - OCHOBAHUE TTUPAMHIBI, TPEYTOJHHUKHU - DOKOBbIE€ IPAHU C OOIICH BEPIIMHOM,
HA3bIBAEMOW BepIIMHOM mupamuabl. [lepneHIuKymnsp, ONMYIICHHBIH W3 BEPIIMHBI MUPAMUABI Ha €e
OCHOBaHUE, Ha3bIBACTCS BHICOTOM MAPAMUJIBI.

[Tnomaab MOMHON MOBEPXHOCTH MUAPAMUABL:  Spom = Sgox + Soc

VzlSm-H

O0Bem nupamMubl:

Ilpasunvnaa nupamuoa

[Mupamuna Ha3pIBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHWE — MPABUIBHBIM MHOTOYTOJIBHHK, a
OTPE30K, COEAUHSIONINN BEPIINHY MMPAMUbI C LIEHTPOM OCHOBAHUS, SIBIISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mMpaBWIBHONW NUpPaMUIbl paBHbI, a OOKOBbIE TI'paHU SIBISIOTCS PaBHBIMU
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paBHOOEIPEHHBIMH TPEYTOILHUKAMHU.

Bricota 00KOBOIl I'paHuM NpPaBUIBHOM MUPAMU[bI, MPOBEACHHAs U3 €€ BEPIIMHBI, Ha3bIBAETCS
anogemoi.

Iliiomaas 00KOBOM NMOBEPXHOCTH NPABHJILHOW NUPAMMAbI paBHA IOJIOBUHE NPOU3BEIACHUS
nepuMeTpa OCHOBAaHUS Ha anogemy.

S 1 P, -t

Gox E ocH

Ii1omaap NOJIHOM MOBEPXHOCTH NPABUJIbLHOM MUPAMHU/IbI:

S —s_+ip.]
2

NnoJaH OCH

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1)BBINOTHUTE YepTexK

2)3anucarh KpaTKO yCIOBHE 3a/1a4H
3) Odopmurs penieHue.

3anaya 1: CtopoHa OCHOBaHMS MPABWILHOW YETHIPEXYrOJIbHOW NMUpamMuabl paBHa 4 cM, a amnodema
o0pasyeT C III0CKOCTHIO OCHOBAHUS yToJl B 60°. Haifyrre 1uiormap mosHoi TOBEPXHOCTH MHPAMMUIBI
Pemenue:

EH=_lBC=2
2

C LESH =90°—60°=30° = SE=2EH =4

1 2
i :4-4-EAB+AB' =2-4-4+4% =48 (cM”)

OreeT 48 oM’

3agaua 2: OcHoBaHME MUPaMUIBI —poMO, AuaroHam kotoporo pasHbI 30 cM u 40 cMm. BbicoTbl OOKOBBIX
IPaHeid, POBE/ICHHbIE 13 BEPIIMHBI HPAMIIBL, 00pasyloT ¢ BLICOTON HpaMub! yIiib, pasrbie 30°. Haitmire o6bem
MIAPAMUIBL.

Perenne:
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AC= 40 = AH=HC~20
3D_"'30:> BH=HD=15

AB =20% 415 = 25

HE:%BC:]LS

SE = 2HE = 25

SH =SE? “HE"

Otset: 250043 o,

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOIMMOM TIOCIIECIOBATEIIBHOCTH JEHCTBUI; B OTBETE NPABHIBLHO W aKKypaTHO BBIMOJIHCHBI BCE
3allMCH U BEIYUCICHHA.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJIYYUTh MPABHIIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MpOBeACHUS PAa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABWIBLHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTuyeckoe 3ansaTHe Ne 45
«Pemenue 3a1a4 Ha BbIYHCJIeHHE 00bEMOB M TOBEPXHOCTEl MHOTOrPAHHUKOB)

Heab: @opmMupoBaTh HABBIKK pPEIIEHUS 33Ja4 Ha BBIYMCICHUS PA3IMUHBIX JIEMEHTOB MPU3MBI, €€
MTOBEPXHOCTU U 00beMa.

Boinosinenue padorsl cnocodocTByeT GOPMIUPOBAHMIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(ecCHOHAIBHOW JAEATeNbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMaAUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBIIOJHEHUS 334a4 NpodecCHOHATbHON AesITENbHOCTH
OK 06 IIposBAsTh rpa)a1aHCKO-NIATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHHUE
Ha OCHOBE TPAJUIMOHHBIX OOIIEUETOBEYECKUX IEHHOCTEH, B TOM YHCIE C YYETOM TapMOHHU3ALUU
MEXHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHATh CTAaHAAPTHl AHTUKOPPYMIIMOHHOTO
TTOBEICHHS
OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHATh 3HaHUs 00
W3MEHEHWH KJIMMara, MPHHIUIB OEpPEeKIMBOTO TPOM3BOJACTBA, J(PPEKTHBHO JIEHCTBOBAaTH B
Ype3BbIUANHBIX CUTYAIHSIX
OK 08 Ucmonb3oBath cpeactBa (pU3M4ecKol KyJabTyphbl JJII COXPAaHEHUS M YKPEIUJICHHs 3/10pOBbs B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
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IIOATrOTOBJIICHHOCTH
OK 09 Ilonp3oBarbcst MPOQECCHOHAIIBHONW JOKYMEHTAIIME Ha TOCYJAapCTBEHHOM W HHOCTPAHHOM
SI3bIKAX.
[IK 2.2. KonTponupoBaTh U aHAIU3UPOBATh (PYHKIIMOHUPOBAHUE CHCTEM aBTOMATUYECKOTO YIPABIICHUS
B IIPOLIECCE IKCILTYyaTALUH.
MarepuasibHoe o0ecnieyeHue:

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

3ananme:

1. Omnpenenure Bux W HakguTe nepuMmerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoJsmIei yepes pedbpo Aill; u cepenuny pedbpa BBj, ecnu qnmuna pebpa kyda paBHa 8 cm.

2. Omnpenmenute BUA W Haigure nepumerp ceueHus kyoa ABCJIA1B1Ci/l; mockocThio,
npoxojsmiei yepes Touku A, [l u cepenuny pedpa CCy, ecnu qymmHa pedpa KyOa paBHa 4 cM.

3. Haiinmure momaas moBEpXHOCTH pabodel netanu, n300pakeHHON Ha pUCYHKE (BCE IBYTpaHHbBIC
YTJIBI IIPSIMBIE).

|

-

-

-2

fad

\I——————————-——\

L

o
r
|
|
|
|
|
|
|
|
|

5.Tpebyercs ycTaHOBUTH pe3epByap UIsl BOABI €MKOCTBIO 15 M3 Ha 1uiomagke pasmepom 4,5 M X
3,75 M, ciykamiei uist Hero qHoM. Halinure BbicOTy pesepByapa.
6. CranpHas 3aroToBKa ciisio umeeT hopMy mpsiMoit mpu3bl BeicoToi 0,35 M, mupuHOit 2,5 M 1 AMHOM

4,8 M. HalimuTe maccy crnsba, eciu IiIoTHOCTh cTainu paBHa 7,85 r/cM3.

IMopsinok BbINoJIHEHUs PadOTHI:

1) BbIMOTHHUTE YepTEK

2) 3ammcartb KpaTKO yCIIOBHE 3aa49n
3) Odopmuth penieHue 3a1a9u

3agaua 1: [lan xy0 ABC/{A1B1Cy/[1. Jokaxure, 4To ceueHue Kyda miockocthio 41C1K, rae Touka
K - cepeauna /[C - Tpanenus.
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B,

A D
Pemenne:MK||A1C1, noromy uto (A/1C1) mnapamiensha (A4C), a MK u A1Cy - nuHuH

nepecedyeHuss dTux 1iockocreir. MK||A1Cy, A1M4r C1K, MK#A1C, 3naunt MA1C1K - tpamenusi.
3amaua 2:

Han xy6 ABC/]{A1B1C1/11. lokaxkute, 4TO cedeHue Kyoda miockocThio 4181K - mapamnenorpamm.

A B,

Pemenue: (AA1B1)||(111C), 10 A1B1||/IC n A1B1=/]C. (AA:11)||(BB1C1), 10 A1/]||B1C, 3Hauut
A1B1C/] - mapamienorpamm.

3agaua 3:

Haiinure momaas moBepXHOCTH paboyeit neranu, n300pakeHHON Ha pUCYHKE (BCE IBYTPaHHbBIC
YIJIBI TIPSIMBIE).

Pemenne: [1nomans NoBEpXHOCTH 3alaHHON J€TAJIN -3TO IUIOIIAlb MHOIOIPAaHHUKA, paBHA
Pa3HOCTH ILJIOLIA/IM TOBEPXHOCTU NPSIMOYTOJILHOTO Mapaienenumnena ¢ peopamu 2, 4, 5 u AByx
Iionaiel KBaJapaToB cO CTOPOHOM 1:

2454+ 2«25 4224 —-2x1x1=74
OTBeT: 74.

3agaua 4:
Haiigure 06beM paGoueit netanu, n300pakeHHON Ha PUCYHKE (BCE JBYTPAHHBIE YTIIBI MPSMBIE).
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Pemenne: O0beM TaHHOM JIeTalIM PaBeH 00beMY MHOTOTPaHHUKA U PABEH Pa3HOCTH 00bEMOB
napajuiesenumnesoB ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3*4+«4—-1+1+1=47

OtBert: 47

3agaua 5:

Tpebyercst ycTaHOBUTH pe3epByap Uil BoJbl eMKocTh0 10 M3 Ha mutomaake pasmepom 2,5 M x 1,75
M, cIysKamieu st Hero qHoM. Haiiaure BeicOTy pesepByapa.

Pewenne: [Tnomans quasS = 2,5 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10

10

h="=12 99
5 4375

(I)opMa npeacTraBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja

IIpakTyeckoe 3ansaTue Ne 46
«Peienue 3a1a4 Ha UHJIMHAP, KOHYC map u chepy»

Heab: @opMupOBaTh HABBIKM pELICHUSA 3aJad HA BBIYUCICHHUS PA3JIMYHBIX DJIEMEHTOB TEI
BpallleH!Us1, X MOBEPXHOCTEN 1 0OHEMOB.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad Npo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3INYHBIM KOHTEKCTAM
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMalUu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eTeIbHOCTH
OK 06 ITposBisTh rpaKJaHCKO-TATPUOTHYECKYIO MO3UINIO, TIEMOHCTPUPOBATH OCO3ZHAHHOE MOBEICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM UYHCJIE C Y4YETOM TapMOHHU3AIUH
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MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIAPThl AHTHKOPPYMNLMOHHOTO
MOBEJCHUS
OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpeibl, pecypcocOepekeHn 0, TPUMEHATh 3HAaHUA 00
W3MEHEHMH KJIMMara, IPUHLUIB OEpeXIMBOrO IMPOU3BOACTBA, JPPEKTHUBHO JE€HCTBOBAaTh B
Ype3BbIUANHBIX CUTYAIHSIX
OK 08 Hcmonb3oBarh cpenctBa (pU3WYECKON KyJIbTYPhI JJII COXPAHECHUS W YKPEIUICHUS 30POBbS B
nporecce MpohecCHOHATBHONW JEATENbHOCTH M TOJAEp)KaHUS HEOOXOIUMOTro YpPOBHS (hU3HUYECKOMH
IIOJIrOTOBJICHHOCTH
OK 09 Ilonb3oBaThCcsi MpOQEecCHOHATBHON MOKyMEHTAllMel Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
A3BIKAX.
I1K 2.2. KonTponupoBaTh U aHAIU3UPOBATh (YHKIMOHUPOBAHUE CUCTEM aBTOMATHYECKOTO YIPABICHHS
B IIpOIIECCE IKCITyaTalHH.

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIC MAaTEpUallbl, KOHCIIEKTHI JICKIU.

3aganme:
1.06vem numunapa 120 CM2, ero BeicoTa 3,6 cM.
Haiitu paguyc nunusapa.
2. Bricota xonyca 12cwm, paamyc ocHoBanusi 10cM. KoHyc mepecedeH IIOCKOCTBIO TakK, YTO B
CEUEHUH NONyUYUIIcS TpeyroabHuK. Haiinure paccTosiHie OT 3TOTO CEUEHUS 10 OCH.
3.PaccrosiHrie OoT LeHTpa miapa 10 CeKyIlei IIIOCKOCTH PaBHO 8 M, a PaJiyC CEYeHHS IUIOCKOCTHIO
paBeH 6 M. Haligure paauyc mapa.

Huauaap — Teno, NOJydyeHHOE IIPU BPALICHUM NPSMOYIOJIbHMKA BOKPYI OCH, COAEpXKallled €ro
CTOpPOHY.

Kpyru Ha3pIBaloTCs OCHOBAHMAMM HMJIMHAPA, a OTPE3KH, COCAMHSIOIIME COOTBETCTBYIOIIME
TOYKH OKPYKHOCTEH ATHX KpPYroB — 00pa3yHIIMMH LIMJIMHAPA. Y IWIMHApPAa OCHOBAaHUS DPaBHBI U
napajiesIbHbl U 00pa3yrolliye TakKe paBHbI U MapajuleIbHbl MEX1y cO00il.

Ocbl0 NWJIMHApPaA Ha3bIBAeTCs MpsAMas, MPOXOIAlIas 4epe3 LEHTPbl OCHOBAHMIM, IMapajuleiabHas
00pa3yoIIUM.

bokoBasi MOBEepXHOCTh HMWJIMHAPA — 3TO IOBEPXHOCTh, IOJYYEHHAs] OT BPALIECHUS CTOPOHBI
MIPSAMOYTOJIBHUKA, NTapaJIEIbHON OCH LIUIUHIPA.

BbicoTOil 1MIMHApPAa HA3bBIBACTCS PACCTOSHHME MEXJIYy OCHOBaHUAMH LWIMHIApa. Pagumycom
LUAJIMHIPA Ha3bIBAETCSA PAJAUYC €r0 OCHOBAHUS.

Huannap HaspiBaeTcs NPSAMBIM, €CIM €ro o0pasyrolue MNEepHeHAUKYISPHBI IJIOCKOCTAM
OCHOBAaHUM.

S, = 27Rh;

[Tnomans 60KOBOIT MOBEPXHOCTH:
[Imomaae MoIHON MOBEPXHOCTH:

Spoun = Sp0x +2S,., = 2R + 27R;

noaH 6ok

S =2R(h+R)

nOJH

O6beM nuuHapa: vV = R,

Ceuenue yununopa — purypa rnosxy4eHHas B epecedyeHny HUINHAPA IIOCKOCThIO.

CeueHue, MpoxoJsilee Yepe3 OCh LHJINHAPA, HA3bIBACTCS 0Ce8biM ceueHuem U TIPEICTaBIseT co0on
MPSAMOYTOJIbHUK.

Ecnu cexyias niocKoCTh NEPHEHAUKYISAPHA K OCH LUIMHAPA, TO CEUCHUE SBIIIETCS KPYTOM.

Konyc

PaccmoTpuM okpyx’HOCTH ¢ LIeHTpOoM B Touke O u npsimyro OP, neprneHauKkyaspHyrO K II0CKOCTH
ATOM OKPYXKHOCTH. Kaxayro TOYKY OKPYXHOCTH COE€IMHUM C Touykoi P orpeskom. IloBepXHOCTS,
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o0pa3oBaHHAast STUMU OTPE3KaMH, Ha3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yIOIIMMH KOHYCA.

Teno, orpaHUYeHHOE KOHMYECKOM IMMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCSI KOHYCOM (puc. 2.2).

KoHnunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYyca, 00pasylolie KOHUYECKOW MOBEPXHOCTH — o0pa3ylomme koHyca. Bece oOpasyromiue
KOHyca paBHbI apyr Apyry. Ilpsmas OP, npoxopsias uepe3 LIEHTp OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bIBaeTCcsl 0cbl KoHyca. OcChb KOHyca NEpreHIUKYIsIpHa K IUIOCKOCTH ocHoBaHus. Otpe3ok OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecnu cekymiasi miockocTh MPOXOIUT 4Yepe3 OCh KOHyCa, TO MOJYyYEHHOE CEUYEHHE Ha3bIBACTCS
0CEeBbIM CeYECHHEM.

[IpoBeném cexylyo MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa IIOCKOCTh MEPeceKaeTcs ¢
KOHYCOM TI0 Kpyry M pa30uBaeT KoHyc Ha jaBe yacTH. OJHa W3 YacTel mpenacrtaBiseT co0oil KOHYyC, a
Ipyras Ha3blBaeTCsl ycedéHHbIM KOHYcoM. (M300pa3ute yceu€HHbIi KoHYyC camocTostensHo. [TocTpoiite
00pa3yoIIyIo, BBICOTY.)

Cdepoii Ha3bIBaeTCS MOBEPXHOCTh, COCTOALIAS U3 BCEX TOYEK MPOCTPAHCTBA, PACIIONIOKEHHBIX Ha
JAHHOM pacCTOSIHUM OT JaHHOM TOYKM. JlaHHasg TO4YKa Ha3bIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosinue — paauycoMm cepbl. OTpe30K, COSAUHSIONINI ABE TOUKH Chepbl U MPOXOASIIUN uepes
LIEHTp, Ha3bIBaeTCsl AUaMeTpoM. Teno, orpaHuuYeHHOE c(hepoil, HA3bIBACTCS HIAPOM.

[lap MOXXHO MONYYUTH MPH BpallEHUU IOJYKpPYyra BOKpYr Auamerpa. ['panHuneil mapa ciayxuT
cdepa.

[Tnockocts, uMewImas co chepoil TOIBKO OJHY OOIIYyI0 TOYKY, HA3bIBAeTCs KacaTeJlbHOM
IUIOCKOCTBIO K cdepe. Pammyc cdepbl, mpoBenaéHHBIE B TOYKYy KacaHUs chepbl W IUIOCKOCTH,
MEPIEeHIUKYISPEH K KacaTelbHON TUIOCKOCTH.

Ceuenue miapa, MpoxoJsliee 4epe3 IEHTP, Ha3blBaeTCs OOJbIIMM KPYIroM, HE MPOXOsIIee —
MaJibIM Kpyrom LleHTp GonbIIOro Kpyra COBMATAeT C HEHTPOM Ilapa, a [MEeHTP MaJOoro Kpyra sBIsSeTcs
OCHOBaHUEM MEPIEHANKYIISAPA, OMYIIIEHHOI0 U3 LIEHTpa I1apa Ha MJIOCKOCTh 3TOT0 Kpyra.

Ceuenusi, paBHOOTCTOSAIIUE OT IIEHTPA, PABHBI.

Pajiyc OKpy)XHOCTH, TIONYYEHHOH NPU TepecedeHnn cdepsl pagryca R IIOCKOCTBIO, yIaleHHOI

OT IIeHTpa cepbl Ha d , paBeH V R*—d*

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCJIOBHE 3a7jaul

3amaual.OceBoeceyeHue IMWIMHApPA — KBajpaT, IUIomaab kortoporo Q. Haiigure momans
OCHOBaHUS IIMIINHIPA.
Pemenue:

Cropona kBajpaTa paBHa /Q. OHa paBHa quameTpy OcHOBaHUs. [103TOMY TUTOIIANB OCHOBAHHS
2

JQ) _Q

2 4

paBHa

OTBeT: Soci ., = %
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3amaua 2. Beicota umiuHzapa 6cMm, paanyc ocHoBaHMs ScMm. Hailigute miomane cedeHus,
MIPOBEACHHOTO MapaJICIbHO OCH IMJIMHIPA HA PaCCTOSTHUM 4CM OT HEe.

Pemenue:

Scea= KM*KC,

OE=4cMm, KC=6cm.

Tpeyroasank OKM — paBnoGeapennsiii (OK = OM =R =5 cm),
tpeyroiabHuk OEK — npsamoyrosbHbIi.

N3 tpeyronsauka OEK, o Teopeme [Tudaropa:

i = VOK®> —OE® =/25-16 =9 =3

KM =2EK=2x3 =6,

Seea= 6X6 = 36 cM’,

OtBeT: S¢ey = 36 cM>.

3agaua 4: [Inomane 60KOBOI MOBEPXHOCTU KOHYca paBHa 60 ,Z[MZ, a paJnyc OCHOBAHUS paBeH 6 M.
Haiimute paccTosiHUE OT IIEHTPa OCHOBAHUS 10 00pa3yromiel KOHyca.

Pemenne:

Se.x =l =600 = vl =60

reg=1=2_10.
. &
SO = AS* — 40* = J10° -6* =8
1 1
S, == AOD-OS =—.6-8 =24
1 24
S, o = —OH - AS =50H =24 =5 OH = —
C Apyroit CTOpOHBI, 2 5

2

3apava S: [lmomanm ceyenus mapa IIOCKOCTHIO paBHa 1611 M™ , a muiomane napamieabHOIO eMy
CedeHMs, TPOXOJIAIIEro Yepes HeHTp miapa, paBHa 2511 mM° . HaifTH paccTosiHue MEeXIy IUIOCKOCTSIMH
CEYCHMII.
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ZA

=16 = =16, r=4m

o

R =25t =R =25, R=5m,

h=R = r* =J25-16 =3 (m)

OtBer: 3 M
dopMma npeacTaBJeHNs pe3yJbTaTa: BHIIIOJIHCHHOC 3a/I1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIUMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOroOrpaHHMKH M KpPyIJble Tesa

IIpakTyeckoe 3ansaTue Ne 47
Peunrenue 3a1a4 Ha BbIYHMC/IeHHEe 00bEMOB U MOBEPXHOCTEH KPYIVIBIX TeJl

HeJ'IBZ cDOpMI/IpOBa.TI: HAaBBIKH PCHICHUA 3aJa4 HAa BBIYUCICHUC HOBerHOCTeﬁ 1 00BEMOB TeIl

BpalICHUSI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars crnocoObl perieHus 3afay Npo(ecCHOHANbHOW IeSATeNbHOCTH HPUMEHHMTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBpEMEHHBIE CpeACTBa IOWUCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMaAUU U
MH(OPMAaLIOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTU
OK 06 IIposBAsTh rpaXkAaHCKO-IATPUOTUYECKYIO MO3UIIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHHUE
Ha OCHOBE TPAJUIMOHHBIX OOIIEUETOBEYECKUX IEHHOCTEH, B TOM YHCIE C YYETOM TapMOHHU3ALNU
MEXHAI[MOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHJAPThl AHTHUKOPPYMLMOHHOTO
TTOBEICHHS
OK 07 CopneiicTBOBaTh COXpAaHEHUIO OKPYXKAIOIIEH Cpefibl, pecypcocOepekeHn o, MPUMEHATh 3HaHUs 00
W3MEHEHWH KJIMMara, MPHHIUIB OEpEeKIMBOTO TPOM3BOACTBA, J(PPEKTHBHO JIEHCTBOBAaTH B
Ype3BbIUAIHBIX CUTYAIHIX
OK 08 Hcmonb3oBarh cpeactBa (pU3MUeCKOW KyJabTyphl AJII COXPAaHEHUS M YKPEIJIEHUS 370pOBbS B
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nporecce MpoecCHOHATBHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJrOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi MpOQEecCHOHATBHON MOKyMEHTAllMed Ha ToCyJapCTBEHHOM W HMHOCTPAHHOM
SI3BIKAX.

[1K 2.2. KouTponupoBaTh U aHAIU3UPOBATh (YHKIMOHUPOBAHUE CUCTEM aBTOMATHYECKOTO YIPaBJICHUS
B TIpOLIECCe IKCILTyaTallHu.

MarepuanbHoe o0ecnevyenue: HIuBuAyanbHbIE 3aJaHUs, CIPABOYHBIE MAaTepHUaibl, KOHCIIEKTHI
JICKIHH.

3aganue:

1.Heo0xoqumMo mo 4epre:ky M3roToBHTh KOHyc. Jlns pacuera HeoOXOIMMOIro MaTepuaia Ha
W3rOTOBJICHUE HAWIUTE MOJHYIO IOBEPXHOCTh KOHYyca, €clii 00pa3yrolas HakJIOHEHa K IUIOCKOCTH
ocuoBanus oy yriaom 30°u pasra 12 cM. A pajguyc OCHOBAHHS 8 CM.

2.Heo0x0oamMo 1O 4YepTe:Ky H3roTOBHTH Inap, o00béM KoToporo 12511 M. Hns pacuera
HE00X0IMMOTO MaTepHalia HaliJeTe TUIOmaab Chepsbl.

uauuap

. S, =27Rh;
ITnowane OOKOBOI IIOBEPXHOCTH: box

[Inomaae MOTHONW NOBEPXHOCTH:

S, =S, +2S, =2mRh+27R;

HOJH K OCH

S =2aR(h+R)

NOJMH

O6bem mumnapa: V = 7R°h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceuyeHr  MUINHAPA TIOCKOCThIO.

Cedenue, MpoxosIee Yepe3 OCh IIINHAPA, HA3BIBACTCS 0Ce8biM CeueHueM M TIPEICTABIAET COO0H
MPSIMOYTOJIbHUK.

Ecmm CCKylIasd MIOCKOCTh MEPIICHANKYJIApHA K OCH HUJIWHAPA, TO CCUCHUC ABJIACTCA KPYTOM.

Ilnomaas 60KOBOI MOBEPXHOCTH KOHYCa paBHA MPOU3BEICHUIO MOJIOBUHBI JUIMHBI OKPYKHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Ssoe = 7l

I[lnomanab MoJHONW NOBEPXHOCTH KOHYCAa paBHa CyMMeE IUIOMAAHM OOKOBOM TMOBEPXHOCTH H
TIOIAI OCHOBAHHUSI.

S,,.,=a(l+r)

noan

ook

IInomanbs 60KOBOIl MOBEPXHOCTH YCeYEHHOI0 KOHYCA paBHA IPOU3BENCHUIO MOITYCYMMbI JJIMH

OCHOBaHUI Ha 00pa3yIoIIyIo.
O01b€éM KOHYCa paBEeH OJHOW TPETH MPOU3BEICHUS TIJIOMIAH OCHOBAHMS HA BBICOTY.

V=#48,,-h="1mh

. L =47R?
Inomans moBepxHocTH chepbl paBHA YICTBEPESHHOM IIJIOMIAHA OOJBIIIOTO Kpyra: — by .
4
Vmapa =5 7ZR3
3

O0bem mapa:

ITopsinok BbINOJHEHHS PadOThI:
1)BbInonHUTE YepTex
2)3anucarb KpaTKO yCIOBHE 3a/1a4H
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3agaya 1: Heo0xoamMo mo 4epTe:Ky H3rOTOBHTH KOHYC, IUIONIAb OOKOBOW MOBEPXHOCTH
KoToporo pasHa 60 e a pamuyc ocHOBaHMS paBeH 6 M. JIJish M3rOTOBIICHHSI KOHYCa HEOOXOAMMO HANTH
paccTosiHUE OT IIEHTPa OCHOBAHUS J10 00pa3yrolieil KoHyca.

Pemrenue:

Se.x =arf =60n = yl =60

r=6=1=2_10.
B
SO =AS* — 40" =107 —6* =8
.
5. =L . 40.05=L.6.8=24
B ase T o 2
24

5 sm=—0H . AS =SOH =24=> OH ==
C npyro¥ CTOpOHBI, 5

3agaua 2:Heo0xoaumMo 1no 4epTexKy HM3rOTOBUTH KOHYC. PaccTosHuE OT LIEHTpa OCHOBaHUS
KOHYyCa 10 CepeIuHbl 00pasylomiell paBHO 4 CM, a yroj HakjiIoHa oOpa3yromied KOHyca K IUIOCKOCTH
ocHoBanms pasen 60°. [l H3rOTOBICHHS KOHYCA HAiINTE [UIOMIA/Ih OCEBOTO CCUCHHUS KOHYCA.
5

-%—-—-: 6J-(CM)

O'rne'r l6~/§ oM’

33)18‘18 3: Ilnowans C(bepbl paBHa 100 M. PaCCTOHHI/Ie OT HeHTpa cdepbl 10 CEKYIIeH TIOCKOCTH
paBHO 4 M. Haiiure paanyc ceueHus.

Pemenmne:

Sy =4nR* =100r = R? =WB=2R=5

AD=VBD' - AB* =\ - =3 (w)

Orger: 3 M,

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.
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Kpurtepun onenkmn:

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

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €ClId pabOTa BBIMIOJNIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHOW YacTU paOOThI HE MO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
IMpakTnyeckoe 3ansiTue Ne 48

«Hcnonab30BaHue KOMOMHAIUI MHOTOIPAHHUKOB M TeJl BpallleHHs B MPAKTHKO-
OPHEHTHUPOBOYHBIX 3aa4ax»

He.]'lb: CDOpMI/IpOBaTB HAaBBbIKW PCIICHHA 3a1a4 Ha KOM6I/IHaIII/H/I MHOTI'OI'PpaHHUKOB U TCJI BPpAlICHHA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIM3a M HMHTEPIPETAlUd HHPOPMAUU U
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEIbHOCTU
OK 06 TIposiBnaTh Tpa)kaaHCKO-TIATPUOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBEJICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM YHCIE C y4YETOM TapMOHM3ALUU
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIIEHUWH, MPUMEHATh CTaHAAapThl AHTUKOPPYHNIMOHHOIO
MIOBE/ICHUS
OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXAIOLIEH cpelibl, pecypcocOepeKeHnI0, TPUMEHITh 3HaHUs 00
M3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOr0 IMPOU3BOACTBA, J(PPEKTUBHO JAEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUIX
OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKPENJEeHHs 370pOBbs B
npouecce MpodeccnoHaNbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
MIOATOTOBJIEHHOCTH
OK 09 Ilonb3oBarbcsi mpodecCHOHATBHOM JOKyMEHTAallMe Ha ToCyJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.
[IK 2.2. KoHnTponupoBaTh U aHAIU3UPOBATh PYHKIIMOHUPOBAHNUE CUCTEM aBTOMATUYECKOTO YIPaBIICHUS
B IIPOLIECCE IKCILTYyaTALNH.

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

3ananue:

1. JIns U3roTOBJICHUS AETaIH MO YePTEXKy, B KOTOPOM B IIMIIMH]P HAKIOHHO BIIMCAaH KBaJpaT Tak,
9gTO BCE €10 BepIHI/IHBI JIC)KAaT Ha Opr}KHOCTHX OCHOBaAHUA HeO6XO}II/IMO HaﬁTH CTOpOHy KBaleaTa, cClin
BBICOTA LIMJIMHJIPA paBHA 2CM, a PaILyC OCHOBAHUS PaBEH 7CM.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3amnucarb KpaTKo YCIOBHE 3aa4H

3anava. [l M3rOoTOBJIEHMS JETAIM IO YEPTEXKY, B KOTOPOM B LMJIMHIAP BIMCAHA IPABUJIbHAS
LIECTUYTOJIbHAs IIPU3Ma HEOOX0IMMO HalTH OTHOLIEHUs 00beMa IPU3MbI K 00beMY LIUIIUHIPA.

Pemrenmne:

Vapuon S,.xh S,

Vuudz. = 7ZR2 Xh B 7Z'R2

as =R
_3R%3
ocn. T
(A 3R%./3 L 33
VW_ 2 R 2
Vo 33
N o 2r

OTtBer: %4+ =
dopma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kputepun onenkn:

Ouenka "oTiaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTEOBATEILHOCTH JEHCTBUI; B OTBETE€ NPABWIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIET IMOJYYUTh MPaBUIIbHBIE PE3yJbTaThl M BBIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENaTh IPABHIBHBIX BBIBOJIOB.

Paznen S Teopusi BeposiTHOCTEH U MAaTEMATHYECKAS CTATUCTHKA
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Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTnyeckoe 3ansaTue Ne 49
«Pemenne KOMOMHATOPHBIX 3a7a4. Pa3meleHus1, coueTaHUS U MePeCTAHOBKU»

Hean: Cucremaru3upoBaTh 3HAHUS ydalIuxcs mo teme. PopMHUpPOBATH HABBIKM MOJICYETA YUCIA
KOMOMHAaIMi 0€3 MOBTOPEHMUSI, UCIIOJIb3YSl COOTBETCTBYIOMIKE (OPMYIIbI, OTJIMYATh JIPYT OT APYyra BUIbI
KOMOMHAITHIA.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bsibupats criocoOsl perieHus 3aaa4d npohecCHoOHaANbHOM ASITEIIBHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
I[IK 2.2. KouTpoimpoBaThb M aHAIM3UPOBATh (DPYHKIMOHUPOBAHHE CHUCTEM AaBTOMATHYECKOTO
YIPABICHUS B IPOLIECCE IKCILTyaTal|H.
MarepunanbHoe obecrnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MaTepUalIbl, KOHCIEKTHI JICKIUH.

3aganme:

1. Cranok ocHameH 10 maaukatopamu, CKOJbKO BapUaHTOB OJHOBPEMEHHOI'O 3aropaHus TPEX
UH/INKATOPOB.

2. U3 Opuransr pabounx 12 yenmoBek, HEOOXOAMMO BBIOpaTh 3 yenmoBeKa /s padOThl HA CTAaHKE.
CKOJIBKO CYIIECTBYET pa3IUYHbIX CIIOCOOOB TAaKOro BbIOOpA.

3. B mexe umeercst 8 cTaHKOB A pa3anyHON 00paboTku aeraneil. CKOIBKO crioco00B UMEETCS
U1l PAaCCTAaHOBKHU pab0YMX HA CTAHKH B Pa3HOM MOpsIKe?

Ilopsinok BbINOJHEHHSI Pa0OTHI

1. Onpenenute Buj BIOOPKH O€3 MOBTOPEHHUS.

2. Bribepere cOOTBETCTBYIONTYIO (HOPMYITY JUIsi BEIYMCICHHSI BO3MOKHBIX KOMOMHAITHIA.

3. IIpousBeauTe BBIYMCICHUS, UCTIONB3YS MOHATHE (haKTOpHAIa.

1.MaaukaTopbl Ha MyJabTE 3aroparoTcs MOCIEAOBATEIFHBIM HAOOPOM YETHIPEX PA3HBIX JAMITOUEK,
IPOHYMEpPOBaHHbIMM I(pamu. Tpedyercs oOmpenenuTh YHCIO BO3MOXKHBIX BapUaHTOB 3aropaHus
JIAMITOYeK.

Pewenue.

Bo3smoxubIx 1udp (Hymepanusi jgammnodek) Bcero aecsrs(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas
KOMOMHAIMS OTJIMYaeTcsl OT APYyrol komOWHanuu XoTs Obl ogHoM umdpoii(1,4,5,7 #2,4,5,7),mmu60
nopsakoM Habopa oauHakoBbix 1udp(1,4,5,7#4,5,7,1),noaToMy 111 mojcy€Tra 4YHciIa BO3MOKHBIX
KOMOMHAIMH UCTIONb3yeM (GOpPMYITLy YUCIia pa3MeIIeHUH.

dopMyia pa3MEILEHU UMEET BUA] = (nf—ln)l B HameMm ciaydae n = 4,m = 10.
10! _10!_10-9-87:6:5-4-3-2+1
(10-4)! 6! 6:5-4-3:2:1
2.CKOJIBKO CYILIECTBYET CIIOCOO0B BHIOOPA TPEX pabouux U3 JAEeCATH Il IPOBEACHUS paboT?
Pemenne.
B nanHOM ciydae mpu BeIOOpE IS HAC BaXKEH TOJIBKO COCTaB IO TP YEJIOBEKA, MOPSAAOK BHIOOpPA
pOJIM HE UTpaeT, MO3TOMY B OTJIMYKE OT MEPBOrO MPUMEpPA YUCIO CIOCOOOB MOJACUUTAEM MO (popmyrie

COUYETAHUH.

®opmyna coueTaHui nMeeT BUA6C) = #lm)' B namewm cimyyae n=10, m=3.

[Tpou3sBoauM pacuéT Aj, = =10-9-8-7 = 5040
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10! 10! _71-8:9-10
3!(10—3)!_3!7!_ 3-2:17! =120.

3.CKOJBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YMCEN MOXKHO cocTaBuTh M3 nu¢pl,2,3.4 9 mudpsr He
MTOBTOPSIFOTCS)?

Pewenue.

[To ycnoBHIO aHO MHOKECTBO M3 YETHIPEX 3JIEMEHTOB, KOTOpbIE TpeOyeTcs pacloyIOKUTh B
OIpeeIEHHOM MOpAJIKE. 3HAUUT, TpeOyeTcs HallTH KOJIMYECTBO NIEPECTAHOBOK UX YETHIPEX JIEMEHTOB.

®dopmyiia IepecTaHOBOK U3 I —3JIEMEHTOB UMeET BUA:P, = n! B Hamem cioyyae n =4.

[TpousBeném pacuér: P, =4!=4-3-2-1=24.

[TpousBoauM pacyér:Ci, =

CDopMa NMpeacTaBjJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JICHCTBUI; B OTBETE MPABUIBLHO W aKKypaTHO BBIIOJIHCHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

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

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISIET C/CNIATh MPABIIIBHBIX BBEIBOJIOB.

Tema 5.2 DiieMeHTbI TeOPUM BEPOATHOCTEl M MaTeMaTHYeCKO# CTATHCTHKHI
IIpakTyeckoe 3ansaTue Ne 50

«Knaccnyeckoe onpeaejieHine BEPOATHOCTH, CBOMICTBA BEPOATHOCTEI, TeOpeMa 0 CyMMe
BepoATHOCTEl. BepossiTHOCTE B 321a4axX TEXHOJIOrH4€eCKOro npoguis»

He.]'lb: CI/ICTeMaTI/ISI/IPOBaTB SHAHUWA yJallluXxcCs 1o TeMeE. cDOpMHpOBaTI) HaBBIKM BBIYMCJICHUSA
BEPOATHOCTHU CO6I>ITPII>1, HCIOJIB3YA KIIaCCUYCCKOC OMPECACIICHUC BEPOATHOCTHU

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemeHus 3agad npodecCuOHaIbHON eATeNbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NpOQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHHUS 10
(rHaHCOBON I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUSIX

OK 04 D¢ dexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOLIeHl cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXJIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUIX

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

IIK 2.2. KouTposupoBaThb M aHaIU3UPOBaTh (DPYHKIIMOHUPOBAHME CUCTEM AaBTOMATUYECKOTO
YIpaBJIEHUS B IPOLIECCE IKCILTyaTaALUH.

MarepunanbHoe obecrnieyeHue:
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I/IH,Z[I/IBI/I,Z[yaHLHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

1. Jlnst mpoBEepKM KadyeCTBO M3TOTOBIICHHBIX JeTalied ux mpoHymepoBaiau oT 1 go 10. Haynmauy
BbIOpaHa jetanb. KakoBa BEpOSTHOCT TOTO, YTO 3TO OHA UMEET MPOCTOil HOMEp?

2. Jlnsg mpoBepKM KadecTBa M3rOTOBJIEHHBIX JAeTtanedl mnpurotoBuian 300 mr. Yemy paBHa
BEPOSTHOCTH TOTO, UTO HAyraj B3sTas ACTAJb JJIs IPOBEPKHU OyIeT UMETh HOMEP, KpaTHBIN 57

3. TlonOpackiBaloTcs ABa UTPANbHBIX KyOUKa, MOACYUTHIBAETCS CyMMa OUYKOB Ha BEPXHUX TPaHSIX.
Yro BeposiTHEE- [TOJIyYUTh B CymMmMe 7unngd?

Ilopsi1oK BHINOJIHEHHS PA0OTHI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HY)KHO BBIYUCIUTD.
2. Ipocuwnraiite obee yncio(N) BO3MOKHBIX UCXOOB.

3. Ilpocuwnraiite ynciao ucxomaoB(IM), OJaroNpUATCTBYIOIMUX HACTYIUICHUIO COOBITHS A.

4. Vicnonb3yite GOpMyITy I/ BBIYMCIEHUS BEPOSATHOCTH ONPEAEIEHHOTO COOBITUS. P(A) = =

n

1. Ha cknage 10 onMHAaKOBBIX MO pa3Mepy U BeCy AeTaylei, U3 KOTOPhIX 6 OIMHKOBAHHBIX U 4
oObIyHbIX. BbeiOupaercst ogna nerans. KakoBa BepOATHOCTh TOrO, YTO W3BJICUEHHAs JI€Tallb OKAaKETCs
OILIMHKOBAHHON?

Pemenue.

1. CoObiTne A-«/3BrneuéHHas eTainb OKa3ajach OIIMHKOBAHHO.

2. 4ucio =10

3. uncino m=6

4. PA)="=2=06

2.Bce neranu, oToOpaHHbIE A MPOBEPKHM KadecTBa, MpoHyMepoBaHbl 0Tl 10 30 u momemieHsl B
k. V3Bnekaercs oqHa aeranb. KakoBa BEpOSTHOCTH TOTO, YTO YMCIIO HA B3SATOW JIETATM OKaXKETCS
KpaTHbIM 57

Pemenne.

CoObiTue A-«Ha B3sTOI neTanu yiciao KpaTHoe S5».
aucno N=30

yrcao m=6(uucna 5,10,15,20,25,30)

P(A) :%:%: 0,2.

3. U3 OykB cnoBa ougpgepenyuan Hayraj BelOMpaeTcs onHa OykBa. KakoBa BeposSTHOCThH TOTO,
4yTO 3Ta OykBa OyneT: a) riacHoi, 0) coriacHol, B) OykB CoObiTue A-«Ha B3sTON KapTodke yucio .
KpaTHOE 5».

Pemenne.

CobbiTue A-«Hayraz BeiOpanHas OykBa OyAeT TIacHOM».
yucao N=12(-umcio OyKB B CIIOBE)

qrciI0 M=5(0yKBHI :u,e,e,u,a )

P(4) == ==~ 0417

qrci10 M=7(0yKBbI :0,¢, P, p,H,y,1 )

Co6witne B-«Hayran BeiOpanHas OykBa OyneT COTJIaCHON».
yncso N=12(-4ucyo OyKB B CIOBE)

P(B) = %:é ~ 0,583

Cobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOU u.
0. yucao N=12(-uncio OyKB B CIIOBE)

1. grciao M=0(Takoi OYKBbI HET B JAaHHOM CJIOBE)

Mo PE

RBR®© 0 NoOO ~wbdE
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12. PA)=C=2=o.

n 12

(I)opMa NMpeacraBjJacHus pedyJjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIACT IMOJYYUTh IPABUIbHBIC pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh IPABIIILHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTbI TeOPUM BEPOATHOCTEl M MaTeMAaTHYeCKO# CTATHCTHKHI
Tema 6.1. OcHOBBI TEOPHH MHOKECTB

IIpakTnyeckoe 3ansaTue Ne 51
«IIpencraBjieHHe JaHHBIX. 321a4H MAaTEeMAaTHYECKOH CTATUCTUKH TeXHOJIOTHYECKOI0
npoguias»

Hean: Cucremaru3upoBaTh 3HaHHUs ydaiuxcsd no Teme. PopMHpoBaTh HaBBIKM HaXOXKICHUSA
CTaTUCTUYECKUX XapaKTEPUCTHUK B 3a7ja4ax

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYI0 JEATENbHOCTh B MPOQECCHOHATBHOM cdepe, HCHOIb30BaTh 3HAHUS 110
(MHaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaLUsIX

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 07 CopnelicTBOBaTh COXpPaHEHUIO OKPYXaloUIeW cpeabl, pecypcocOepeKeHNI0, NPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOrO MPOMU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUIX

OK 09 ITonp3oBarbest mpohecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

[1K 2.2. KoHTpoaupoBaTh U aHaIU3UPOBaTh QYHKIIMOHUPOBAHHE CUCTEM aBTOMATHUYECKOIO
yIpaBiIeHUS B MPOLECCE IKCILTyaTalUu.

MaTepnanbﬂoe obecneyeHue: I/IHIII/IBI/IIlyaJ'IBHBIe 3aaaHus, KOHCIICKTHI JIEKITHIA.

3amanme:

1. HOCTpOI/ITL IMOJIMTOHBI YaCTOT U OTHOCHUTCJIBHBIX YaCTOT I1O paCIIpCaACIICHUIO BBI60pKI/I us3 0T06paHHBIX
JeTaneu oy IMIPOBCPKHU KAYCCTBA:
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xi‘2‘4‘7‘8‘9‘12

ni‘prsz pz‘pzz‘ps‘%a

2. IlocTpoiite rucTOrpaMMbl YaCTOT U OTHOCUTENBHBIX YaCTOT 10 paclpeAesICHUIO BBIOOPKU U3
OTOOpaHHBIX JIeTajel JIsi MPOBEPKH KauecTBa:

Ne WnTepnan, CyMma 9actor
BAPUAHT MHTEPBAIA,
WHTEpBaja Xi — X1 .
1
! 3-5 P1
2 5-7 2p2
3 =9 3p3
2
4 9-11 p;
5 11-13 2p;
6 13-15 3p?
! 15-17 P1+P2

3. Z[J'ISI FeHepaHLHOﬁ COBOKYIIHOCTH, 3aJlaHHOH pacipeaciCHuCM:

xi‘5‘10‘15‘20‘25‘30‘35

Ni‘ pr | 3p1| p2 | 2p2| P2 | 2ps | 2p;

Haligute reHepanbHyIO CpeIHION, TEHEPAIbHYIO JUCIIEPCUIO, TEHEPAIIBHOE CTAHJAPTHOE OTKJIOHEHNE,
MOJly, MEIMAHY U pa3Max.

4.13 TCHCpaJIBHOﬁ COBOKYITHOCTH CJCJIaHa BBI60pKa, 3alaHHasd paclpCACICHUCM:

xi‘2‘4‘6‘8‘10‘12‘14

2

N; P1 ‘ Py

P2 ‘ 2p2

‘ P3 ‘ 2p3 ‘p2+p3
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Haiitu BEIOOpOUYHYIO CpEHIOI0 BHIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKIOHeHHne. OOpaTuTe
BHHMaHUE: P1= 4yuciay OykB B Bamem umenu;p,= unciay OykB B Barmeit ¢pamunuu;ps= yucity OykB B
uMeHHu Barrero otma.

KpaTlme TEOPETHYECCKUEC CBCACHHUSI B IIOJIHOM 00BEME UMEIOTCS B JICKIINH.
HOpﬂL[OK BbIIIOJTHCHHU A paﬁoTLl:

1. IIpounTaB ycinoBHe NPEATOKEHHOMN 3a1a4u, 110 KOHCIIEKTY JIEKIIUM HalIUTE COOTBETCTBYIOLINE
bopmybI.

2.1lpuMeHuTE NEKUNOHHBIN TEOPETUUECKUN MaTeprai i PELICHUs KaXA01 3aJauH.

3 B citydae HEOOXOJUMOCTH MPEJICTABUTh T€OMETPHUYECKYIO HHTSPIPETAIIMIO YHCIOBBIX XapaKTEPUCTHUK.
BBIOOPKH.

1. 3amano pacripenesieHue 4acToT BEIOOPKH U3 OTOOPAHHBIX JeTalei ISl MPOBEPKHU KauecTBa:

CoctaBuTh pacnpeieieHne OTHOCUTENbHBIX YacToT.
Omnpenenum cHavana 00beM BBIOOPKHU:

n=3+10+7+5=25.

. n;
Haiinem oTHOCHTENbHBIC YaCTOTHI IO OopMysie W, = —-:
n

W= 2 =012 w, =2 = 0405w, =L 0281w, =~ =020.

CrnenoBartenbHO,

KonTposs: 0,12+0,40+0,28+0,20=1.
2. Ilo pe3ynbraTam npuMepa | TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCHUTEIIFHBIX YacTOT.
Pemenune. OT0Opa3uB Ha MIIOCKOCTH TOYKH C KoopanHatamu (X;,N;) ¥ COEINHUB MX OTPE3KaMH,

N
I10JI 5[I/IM IIOJIMTOH YaCTOT:
10 2
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AHAJIOTHYHO MOCTPOHUM IOJIUTOH 0 ToYkaM (X;,W;):

Wi

0,40

0,28

0,20

0,12

3.IToctpoiiTe TUCTOrpaMMY TI0 CIIEAYIOLIEMY CTaTUCTUIECCKOMY pacpee/ICHUIO:

WHuTtepBan Cymma yacTor
Ne unrepBana JUTMHOU BAPHUAHT

h=5 N;
1 5-10 4
2 10-15 6
3 15-20 16
4 20-25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 06beM BEIOOPKH:

n=4+6+16+36+ 24+ 10+ 4 = 100.
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Ilo u3BeCTHEIM CyMMaM YaCTOT BapUaHT paCCUUTACM IIJIOTHOCTDH YaCTOThI I10 MHTEPBAJIaM:

Ne [T10THOCTH YacTOTHI Ne [110THOCTB YacTOTHI
UHTEpBaJa % WHTEepBasa %
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um 1osydyeHHbIH pe3ysbTar:

>3

P N W A~ 0o N
’
T

| I

5 10 15 20 25 30 35 40 x

4. Haitnute cTaTUCTUYECKHE OLIEHKH TeHEPaTbHON COBOKYITHOCTH, 33JJAaHHOM CJICTYIOITUM
BapHUAIMOHHBIM PSIOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N, =8+9+10+3=30.

Haiinem renepaibHyt0 CpeIHIOO:

% - 8-2+9-4;010-5+3-6 4

JUrist BEIYUCIICHHS TeHEPaTbHOM JUCTIEPCUHI HCTIONB3YeM GOPMYITY p —x? _(x, |- Ompenenum cpeaHioro

KBaJpaToB:
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7 8:22+9-42+10-5° +3-6°

X2 =178
30

Taxum obpaszom, p, =178-4%=18.
['enepanbHOE CTaHAAPTHOE OTKIOHEHHE: & = /D =./18 =134-
OOBIYHO TOJYYEHHBIX PE3YJIBbTATOB JOCTATOYHO IS MPAKTHYCCKHX 3a71a4. OHAKO MOYKHO TOJIYIHUTh

JOTIOJTHUTEIbHBIE XapaKTePUCTHKH [T O0JIee TOHKOM OIIEHKH T'eHepaibHOM coBoKynHOCTH. [IpuBenem
UX:

Mona Mo : gamnbospimas yacrora

Mo =10-

Mennana Me: BapraiimOHHBIN PsiJ AETUTCS TOTOJIAaM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B mpumepe
Xirax = 0, Xpin =24
[I03TOMY
R=6-2=4.

5. 13 reHepanbHOM COBOKYMTHOCTH M3BJIeU€Ha BHIOOPKA

HaiinuTe craTucTuyeckne XapakTepuCTUKU BBIOOPKHU.
Pemenne. Onpenenum 00beM BBIOOPKHU:

n=92+94 +103 +105 +106 =500 .
Bri6opounas cpeassis:

o = 92-1+94-2+103-3+105-4+106 -5 _182.
B 500

Omnpenenum CpeIHIO KBaIPaToB:

7 9217 4+94.2% +103-32 +105 - 42 +106 - 52

X3 —11,45.
500
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Bri6opounas nucnepcus:

Dy = X ~(X ) =11.45-1827 =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

o =+/814 =285,

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurepun oneHku:
Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM

H606XOI[I/IMOI71 I0CIae10BaTCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC IMPAaBUJIBbHO MW AKKYPATHO BLIIIOJHCHBI BCC
3allMCHU 1 BBIYMCJIICHUA.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHUS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka '""Hey/I0BJIETBOPHUTEIBLHO' BBICTABISETCS, €CIM PA0OTA BBHIMOIHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.
Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTnueckoe 3ansaTue Ne 52
«Crnoco0bl 3a1aHUs1 MHOKeCTB. Oniepanuu Hai MHOKeCTBaAMU»

Heﬂb: CI/ICTeMaTI/ISI/IPOBaTI) SHAHUA YYalluxcCs II0 TEMCE. q)OpMI/IpOBaTI) HAaBBIKU BbIIIOJTHCHUA
onepauﬂﬁ HaJg MHOXXCCTBaMU.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 Boi6upate crioco0bl penieHus 3aad npoheCCUOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

3aganue:

1.JlaHBI MHOKECTBA

A={m.n k},
B={m,n, kI, p},
C={m,n, k,l}.

BremonauTs cnenyromue aevicteus ANBUC.

2.J1aHbl MHOKECTBA:
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A=1{b,c,d, e},

B={d.e,l,
C=1{b.d.ell,
D={c.1l},
E={,c).

Brimonauts cnepyromnme nencteusC/A u B

3. [lycTh Ha pHCYHKE U300pa’KeHbl MHOKECTBA 4.8 u €

KaKOMy MHOXCECTBY COOTBCTCTBYCT 3alITPUXOBAHHAA 00nacTh?

A={a;b}, B={1;3;5}

4.Haiitu mpsiMoe IPOU3BEICHUE MHOXKECTB

IMopsiiok BbINIOJIHEHHS PA0OTHI
1. [TomyuuTs y penoaaBaTens 3aJaHus s CAMOCTOSITETbHOM PabOThlI.
2. Pemth 3a7aHus B TETpaau

1.Jlanbl MHOKECTBA:

A:{msnsksp}:

B={k.p.1}.
C={m.nk,p,l},
D =1k, p}.

E = {m. n}.

Beimnonnuts cnenyromue aevicteus ANBUC.

2. JTanbr muoskectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.

Haiitu MmHOMXecTBO B\A .

Pa3HocTpi0 MHOXECTB B M 4 Ha3zbBaeTCsl MHOXECTBO C, KOTOpPOE COCTOUT M3 BCEX DJIEMEHTOB
MHOXXECTBA B, HE MPHUHAISKAIMX MHOXKECTBY 4 . DieMeHThI a U b npuHaiexxat MHOXKeCTBY B, HO He
MPUHAIIEKAT MHOXKECTBY A.

Tornma B\A ={g, k}.
A.B, C.

3.ITycTh Ha pUCYHKE H300pakeHbI MHOYKECTBA u
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KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBAHHAA 0bnacTh?

C

Ka;leaﬂ TOYKa BaHITpHXOBaHHOﬁ obnacTu IMPUHAAJICKUT MHOXKCECTBY , HO HE IMNPUHAIICIKHUT
MHOXCCTBY "‘i , 3HA4YUT, IO ONPCACIICHHUIO PAa3HOCTU ABYX MHOXKCCTB 3allITPUXOBAHHAA 00/1acTh €CTh

MHO3KECTBO, PaBHOE Ch4 .
1. Jano wmmuoxectBo A= {3, 12, 18, 10}. M3 MHOXecCTBa YIOPSJAOYCHHBIX Tap JEKapTOBa

IIPOU3BCACHUA Ax A , BI)I6paHO IOAMHOXXCECTBO

Hapa (JC:. '}) = "O, cClIn qucia X 1y npu ACJIICHUHN Ha 5 JaroT PaBHLBIC OCTaTKH.

P,

Uemy paBHO KOJIMYECTBO Iap, IPUHAIEKAIIUX OTHOLLIEHUIO

Haitigem ocraTku oT AEJIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok pasen 2.
18=3-5+3 , OCTaTOK paBeH 3.

10=2-5+0 ocrarox pasen 0.
OnuHakoBbIE OCTATKU NPH JI€JICHUU Ha 5 faroT yucna 3 u 18.

3HauuT, 33JaHHOMY OTHOIIICHHIO puHaaAnexar napsl (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIeKaT OTHOLICHHIO P , Tak Kak yucna 3 u 3; 18 u 18 npu
NENeHUH Ha 5 J[alT OJMHAKOBBIE oOcTaTku. KonwdecTBOo Bcex map, NpPUHAMISKAIMIMX JaHHOMY
OTHOILLIEHUIO, PAaBHO 4.

dopma npeacraBjieHusi pe3yJabTaTa: BBHITIOJHECHHOE 33/1aHNE

Kpurtepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIMCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YyIbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJI€TBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/ENaTh PABIIBHBIX BBIBOJIOB.
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