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1 BBEJAEHUE

Baxxnyro yacTh TeopeTuueckoi M MnpodeccHoHaTbHON MPaKTUYEeCKON MOATOTOBKH OOYYarOIIHUXCS
COCTaBJISIOT IPAKTUUECKUE 3aHATHUS.

CocraB M coaepkaHHe NPaKTUYECKUX 3aHATUH HampaBieHbl Ha peanuzanuio DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa CPEIAHEro 00IIero o0pa3oBaHus C yU4ETOM MOTydaeMoi
CHELUAJIbHOCTH.

Benymieidi  qupakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (hOpMUpOBaHHE
npohecCHOHANBHBIX MPAKTUYECKUX YMEHUN (YMEHHH BBINOJHATH OMpEesIeHHbIC JEeWCTBUA, ONEpalllH,
HEOOXO/AMMBIE B TOCIEAYIOMEM B MPO(ECCHOHAIBLHONW NESTENbHOCTH) MM y4eOHBIX MPAKTUYECKUX
yMeHH (YMeHUH pemiath 3aqadyd M0 MaTeMaTuKe), HEOOXOIMMBIX B MOCIEAYIoUeH Yy4eOHOM
NESITEIbHOCTH.

B cootBercTBUM ¢ paboueil mporpamMMmoi yueOHOM AUCHUILTUHBL «MaTeMaTHKa» IpeayCcMOTPEHO
IIPOBEICHUE MPAKTUYECKUX 3aHITUH.

BroimonHenue mnpakThyecKkux paboT oOecmedrBaeT JOCTHKEHHE OOYYarolIMMUCA CIEeIYIOIINX
pe3yabTaToB:

[1PG1. BrajeHWe METOJIAMU JOKA3aTelbCTB, AITOPUTMAMH PEIICHUS 3aJa4, yMEHUe (OopMyIupOBaTh

OIIpEeZICNICHUs, AKCUOMBI U TE€OPEMBI, IPUMEHATh UX, IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHHS B XOIE
peleHns 3a1ay;

I1P62. ymeHue omepupoBaTh MOHATHAMM: CTENEHb 4YHCIA, JIorapudM YHUCIA; YMEHHME BBIIOJIHATD
BBIUMCIICHUE 3HAUEHUI 1 npeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
TpOOHO-pallMOHATIBHBIX BBIPAKCHHM;

[1P63. ymeHume omnepupoBaTh MOHATHUSMHU: pallMOHAIBHBIC, HPpAIMOHAIBHBIC, ITOKa3aTelbHBIC,
CTENEHHbIE, Jorapu(PpMHUUEcKHe, TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHue omnepupoBaTh NOHATUAMU: (DYHKLMS, HeENpepbiBHas (QYHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWTh MPOU3BOJHBIE AJIEMEHTApHbBIX (YHKIIMM,
UCMOJb3Ysl CIPAaBOYHBIE MAaTE€pUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTH,
HaxXoJuUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
UCIIOJIb30BAHMEM allllapaTa MaTeMaTU4YeCKOro aHajn3a; MPUMEHATh NIPOU3BOJIHYIO IIPU PEUICHUM 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/1aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1PGS. ymeHue onepupoBaTh MOHATHAMU: pallioHaIbHas (PyHKLHMSA, TOKa3aTeabHas QYHKIMS, CTETIEHHAS
¢byHKIMsA, Torapupmuueckas QyHKIMs, TPUTOHOMETpHUeckue (QyHKUIUU, OOpaTHble (PYHKIMH; YMEHHUE
CTpPOUTH TpapuKKW H3YYEHHBIX (YHKIMHA, HCHONIB30BaTh TIpadUKH MpPU H3YYEHHUU IMIPOLIECCOB U
3aBUCUMOCTEH, TpU pelIeHUuH 3ajad M3 JAPYrHX Y4eOHBIX MPEeIMETOB M 3ajady U3 peabHON JKU3HU;
BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYUHAMU;

[TP66. ymeHue pemaTh TEKCTOBbIE 33a4M Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, J0JIM U YacTH, Ha
JBIMKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 3a/la4d U3 OOJIACTH YIPAaBJICHUS JTUYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABIATh BHIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO
3aJla4uM, UCCIIEI0BATh MOJYYEHHOE PEIIeHHE U OLIEHUBAThH MPABI0N0I00HOCTh PE3YJIbTATOB;

[IPG7. ymeHue omepupoBaTh MOHATHSAMH: CpeaHee apudmernyeckoe, MeAuaHa, HaumOoJbllee WU
HauMEHbIIIee 3HAUYEHHUs, pa3Max, AMCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
U3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOMUIIAX, HA AUarpamMmax, rpadukax,
OTPaXKaIoOIIyI0 CBOMCTBA pealibHBIX MPOIECCOB M SBICHMI; MPEJCTABIATh MH(POPMAIUIO C MOMOIIBIO



TaOJUI] U JMarpaMM; UCCIIE0BaTh CTATUCTUYECKUE AAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpadUIecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

[1P68. ymeHue omnepupoBaTh MOHATHUSAMH: CIyYalHBI OIBIT W CIy4allHOE COOBITHE, BEPOSTHOCTD
CIly4aifHOro COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIHOJB30BAHUEM TpapHUUECKHUX METOIOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI ¥ (POPMYIIBI IIPH
pelIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMU; YMEHHE IPUBOJAUTH IMpPHUMEPHl MPOSBICHHUA 3aKOHA OOJIBLIIMX YHUCEN B HPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

ITP69. ymeHnue onepupoBaTh MOHATUAMU: TOUKA, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHbBIN yrod,
CKPEILMBAIOIINECS TPsMBbIE, MapalIeIbHOCTh M NEPIEHIUKYJISAPHOCTh MNPSMBIX M IIOCKOCTEH, yroil
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEXY IJIOCKOCTSAMHU; YMEHHUE HCII0JIb30BaTh
IpU pelIeHHH 3a/a4 HM3y4YeHHbIe (DaKThl M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OILIEHUBATh pPa3MeEpbl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymenue omepupoBaTh TMOHATHSAMM: MHOTOIPaHHMK, CEUEHHE MHOIOIpaHHMKa, KYO,
napajiesienunes1, pu3Ma, nupamuza, Gurypa u noBepXHOCTb BpalLleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHUss (GUIypbl BpalleHUs, IJIOCKOCTb, Kacarolascs cdepbl, LUIMHIPA, KOHYcCa, IUIOIAdb
MOBEPXHOCTH MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napaiesienune/1a, MAPaMHIbl, TPU3MBI, IIIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
U IOBEPXHOCTHU BPAILIEHUs, UX CEYEHUS OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbIE
MHOT'OTPaHHUKU;

I1P611. ymeHue omepupoBaThb MOHATHSAMU: JIBUKEHHE B IPOCTPAHCTBE, MOA00HBIE (QUIYypHl B
IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHHE IJIOLIAJe MoBEepXHOCTEH M 00BEMOB MOMOOHBIX (GUTYp MpHU
pEILIECHNN 33]1a4;

I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMUYMHBI (AJUHA, YTOJI, IUIOIMIA[b, O0bEM, IUIOIAIb
MTOBEPXHOCTH), UCIIOJIb3Yys U3YYEHHbIE POPMYJIIbI U METOIBI;

[1PG13. ymeHue ornepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS CHUCTEMa KOOPAMHAT, KOOPAMHATBI TOYKH,
BEKTOpP, KOOPJAMHATHI BEKTOpa, CKAJISPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOJAUTh C IMOMOIIBI0O U3YUYEHHBIX (OpPMYJ KOOPAHWHATHI CEpEeIUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaAMU;

[1P614. ymeHnue BbIOMpaTh NOAXOJAIIMN H3YYEHHBIH METOJ Ui peleHMs 33aJadM, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
UCKYCCTBE; YMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITHM PpPOCCHUMCKOW M MHPOBOU
MaTeMaTHYECKOW HAYKH;

[1PG1. BnajgeHue MeTolaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3aJady; yMeHue (opMyIupoBaTh
OTpesieNIeHUs, aKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKa3aTelbHbIE PAcCYXIECHUS B XOJe
pelieHus 3aaay;

[1P62. ymeHue omepupoBaTh MOHATHUSMH: CTENEHb 4YHCIA, JIOTapu(M YHCIa; yYMEHHE BBINOJHATH
BBIUUCIICHUE 3HAUYEHUI 1 MpeoOpa3oBaHMsl BBIPAKEHHUM CO CTETEHsAMH U Jorapudmamu, nmpeoOpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

I1P63. ymeHue omnepupoBaTh MOHATHUSMHU: palMOHAJIbHBIE, HPpPALMOHAIBHBIE, IIOKa3aTelIbHBIE,
CTENEeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;



[1PG4. ymeHue omnepupoBaTh NOHATUAMU: (DYHKUIMS, HempepbiBHas (QYHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCTOJB3Ys CIPABOYHBIC MAaTE€PHUAJIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (pyHKIMH HA MOHOTOHHOCTB,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYJIECHOB C
MCTIOJIB30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

[1PGS5. yMeHue onepupoBaTh MOHATHIMU: pallMOHaNbHAs (YHKIUS, [TOKa3aTeabHas QyHKLUs, CTeleHHas
bynkums, gsorapudmudeckas QyHKIUSA, TPUTOHOMETpHUYECKUE (QYHKIMH, 0OpaTHbIe (DYHKIIMU; yYMEHUE
CTPOUTh TpapuKH H3YYEHHBIX (YHKUIUH, HCHOIB30BaTh TpadUKd TPU HIYYCHHH MPOIECCOB H
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX Y4eOHBIX MPEAMETOB W 3334 U3 PEaTbHON KHU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH MEK/y BEITMYNHAMU;

[1P66. ymeHue pemaTh TEKCTOBBIEC 33a4H Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOIEHTHI, JI0JIM U YacTH, Ha
IBUKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJOTH, 33Ja4d U3 OOJIACTH YINpaBJICHUS JUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABISATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO
3aJla4uM, UCCIIE0BATh MMOJYYEHHOE PEIICHHE U OLIEHUBATh MPABA0NOI00HOCTh PE3YIIbTATOB;

[IPG7. ymeHue omepupoBaTh MOHATHSAMHU: CpeaHee apudmeTHuyecKkoe, MeauaHa, HauOojblliee U
HaMMEHBIIEEe 3HAYCHHs, pa3Max, AMCIEPCHs, CTaHIapTHOE OTKIIOHEHHE YHCIOBOTO Habopa; ymeHue
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA pEabHBIX MPOIECCOB W SBICHHI; MPEACTaBIATh MH()OPMAIMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIE0OBAaTh CTATUCTHYECKUE JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM TpauuecKux
METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[1PGS. yMeHue omepupoBaTh MOHATUSMHU: CIyYaWHBIA OMBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIly4yallHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCHOJIb30BAHHUEM TIpaUUEcCKHX METOOB;
MPUMEHSITH (DOPMYIIBI CIIOKEHUSI U YMHOXKEHHSI BEPOATHOCTEH, KOMOUHATOpHBIE (DAaKThI U GOPMYIBI IPU
pelleHrnr 3aJady; OILEHUBAaTh BEPOSITHOCTH pealbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU
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 W TEPHEHIUKYIIPHOCT NPSMBIX M IUIOCKOCTEH, Yroi
MEXy MPSIMBIMH, YTOJI MEXY MPSIMOI M IMJIOCKOCTBIO, YTOJI MEX/Y MIIOCKOCTSAMH, PACCTOSIHUE OT TOUKU
710 TUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMM; YMEHHE HCII0JIb30BaTh
IpU pEUICHUH 3a7a4 H3ydeHHbIe (PakThl U TEOpeMbl IUIAHUMETPUH; YMEHHE OIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[IP610. ymeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, CEUYEHHWE MHOTOTpPaHHMKA, KYO,
napauieNienure 1, pu3Ma, mupaMua, Gurypa u MoBepXHOCTh BPALICHUs, IWIHHID, KOHYC, map, cdepa,
ceueHWss (GUTYpHl BpAIICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHIPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH TTHPAMHUIBI, TIPU3MBI, KOHYCa, IMIINH/IPA, II0Maas cepsl, 00beM Kyda, MpsIMOYTrOIHHOTO
napajuieNienunea, MupamMuabl, TpU3Mbl, HWIHHIPA, KOHYCA, IIapa; YMEeHHe N300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BPAIICHUS, X CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE pAaclo3HaBaThb CHMMETPHIO B MPOCTPAHCTBE; YMEHHE PpACIO3HaBaTh IPaBUIIbHbIC
MHOTOTPaHHUKU;



[IP611. ymeHue omnepupoBaTh TOHATHSAMHU: JBW)XKCHHE B TMPOCTPAHCTBE, MOAOOHBIE QUTYpPHI B
MPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp MpH
peLIeHny 3a1ay;

[TPG12. ymeHHE BBIUUCIATH T'€OMETPUUYECKUE BEIWYHMHBI (IJIMHA, YrOJI, IUIOMAIh, O0BEM, IUIONIAb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: MPSIMOYrojbHAs CHCTEMa KOOPIMHAT, KOOPAMHATBHI TOUKH,
BEKTOP, KOOPAHMHATHI BEKTOPA, CKAIAPHOE INPOU3BEICHHUE, YrOl MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB,
IIPOM3BEJCHNE BEKTOpA Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAMHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1P614. ymenue BbIOMpaTh MOAXOIAIMIMNA H3YYEHHBIH METOJ Ui pELIeHHs 3a/]a4H, paclo3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[IPyl. ymenue omnepupoBaThb NOHATHUAMHM: OIPEINEICHHE, AKCHOMa, TEOpeMa, CIEACTBHE, CBOWCTBO,
IPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTEMaTUYECKON MHAYKLUH; IPOBOJUTD JA0KA3aTEIbHbIE PACCYKIEHUS IIPU PELICHUH 3a]1a4, OLICHUBATh
JIOTUYECKYIO NPAaBWIIBHOCTD PACCYKICHUN;

[1Py2. ymeHue onepupoBaTh MOHATHSIMH: MHOXKECTBO, IOAMHOXECTBO, ONEPALUU HAJ MHOKECTBAMU;
YMEHHUE HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIM amnmnapar g ONMCAHMS PEAJbHBIX IMPOLECCOB U
SIBJIGHUH U MIPU PELIECHUU 3a/1a4, B TOM YUCIIE U3 IPYIUX y4eOHbIX MPEAMETOB;

I1Py3. ymeHue omnepupoBaTh HNOHATUSMH: Irpad, CBA3HBIM rpad, aepeBo, LMK, rpad Ha IIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMCBHIBATh Tpadbl pazIMUHBIMU CIOCOOAMM; HUCHOJIb30BATH I'padbl MPU pEIICHUH
3ajady;

[TPy4. ymeHune cBOOOJHO OMEpUPOBATh MOHATUAMU: COUETAHUE, IEPECTAaHOBKA, YNUCIIO COYETaHUH, YUCIIO
NepeCcTaHOBOK; OMHOM HbIOTOHa; yMeHHe NPUMEHATh KOMOMHATOpHbIE (aKThl U PACCYKICHHS JUIS
peuieHus 3a1ay;

[IPyS. ymenue onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YHCIIO, LEI0€ YHCIO, OCTATOK II0 MOAYIIIO,
palMOHAIBHOE YHCIIO, MUPPALHOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEIbIX, PalMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HCII0JIb30BAaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN OOIUN NenuTenb U
HauMeHblIee o0Iee KpaTHOe, arOpuTM EBKiINAa Npu pemeHuH 3ajad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3ULMOHHBIMH CUCTEMaMU CUUCIICHHUS;

[IPy6. ymeHue CcBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C MEJIbIM I[OKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, IIOKa3aTeIbHBIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHMs] MAaTEMAaTUYECKUX 3a7ad MU 3a4ad U3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;



[TPy8. ymenue cB0OOIHO OmepupoBaTh MOHATHAMU: TpaduK QyHKIIUU, 0OpaTHAsT DYHKIIUSA, KOMIIO3UITUS
¢byHkuui, nuHeHas (QyHKOMS, KBagpaTuyHas (QyHKIMS, CTeeHHas (YHKIMS C LEIBIM TOKa3aTeleM,
TPUTOHOMETPHUYECKUE (YHKUIMHU, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, TOKa3aTelbHas |
norapupmuueckas (QyHKIHUH; yMEHHE CTPOUTH TpaduKd (GYHKUUH, BBIIOIHATH IpeoOpa3oBaHUs
rpaduKoB (QYHKIMH; yMEHHE WCIOJIB30BaTh rpaduku (YHKOMA A0 HM3Yy4CHHS MPOIECCOB U
3aBUCUMOCTEH MpHU PELIeHUU 3aad U3 JAPYIHX y4eOHBIX IPEIMETOB U U3 PEabHOW KH3HH; BBIPAXKATh
bopMynaMu 3aBUCHMOCTH MEX]IYy BEIMUYMHAMM; YMEHHME CBOOOJHO ONEPHUPOBATh MOHATHUSAMM: YETHOCTb
(GyHKLIMH, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauUMEHbIIEe 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
uccienoBanre (YHKIMM; yMEHHE UCIONb30BaTh CBOMCTBA W rpaduku (QYyHKIMHA A0S perieHHs
yYpaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpamu; U300pakaTb Ha KOOPIUHATHOM TIIOCKOCTH MHOXKECTBA
pELIECHHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[TPy9. ymenue cB0OOIHO ONEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, apu(pMeTHIecKas mporpeccus,
reoMeTpHuecKas mporpeccusi, 0ECKOHEYHO YOBbIBAIOIIAs F€OMETPUUECKasi IPOrpeccusi; yMEeHHe 3a]1aBaTh
[I0CJIeI0BATENbHOCTH, B TOM YHUCIIE C IOMOILBIO PEKYPPEHTHBIX (OpMYIT;

IT1Py10. ymenue onepupoBaTh MOHSATHUSMHU: HENPEPHIBHOCTH (DYHKIMM, aCUMITOTHI rpaduka (yHKIHH,
nepBas M BTOpas NPOU3BOJAHAS (YHKLUUHU, T'€OMETPUYECKHMH M (U3UYECKUH CMBICT MPOU3BOJHOMH,
nepBooOpasHasi, ONMpeesIeHHBI HHTErpall; YMEHHUE HAXOOUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHUE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, INPOU3BEICHHS, YaCTHOTO W KOMIIO3UIMHM (DYHKIHMHA, HAXOIUThH
ypaBHEHHE KacaTeIbHOU K TpaduKy (YHKIMHU; YMEHHE UCIOIb30BATh MPOU3BOIHYIO JJIsl HCCIIEIOBAHUS
GbyHKIMH, Ui HAXOXKACHUS HAWIYYIIEro pEIIeHUs B NPUKIAJHBIX, B TOM YHCIIE COIMAJIbHO-
HKOHOMHUECKUX U (PU3UUECKUX 3a]a4dax, AJIs ONpeesIeHHs] CKOPOCTU U YCKOPEHHMsI; HAXOAUTh IUIOIAAN U
00beMbl (QUIyp C MOMOLIbI0 HHTErpana; MPUBOAUTH MPUMEPbl MATEMaTHYECKOIO MOJICIUPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH;

[TPyl1. ymeHue omepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHUCIIO, CONMPSOKEHHBbIE KOMIUIEKCHBIE 4HCIa,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX 4HCell (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass W anreOpanyeckas); yMeTh TIPOM3BOJUTH apu(METHUECKHE JEHCTBUSA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BAaHHSI KOMIUIEKCHBIX YHCET;

[1Py12. ymenue cBOOOHO OnEpUpOBaTh MOHATHIAMU: CpeAHEE apupMeTHUecKoe, MeuaHa, HauooJbIlee
¥ HaWMEHbIIEee 3HAYCHHS, pa3Max, AHCIEPCHs, CTaHIApTHOE OTKIOHEHHWE ISl ONWCAHHUS YHCIIOBBIX
JAHHBIX; YMEHHUE HCCIeN0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C MPUMEHEHHEeM TrpaduyecKux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecku HcciaeloBaTb COBMECTHbIE HAaOJIOAEHHUS C IOMOIIBIO
JMarpaMM paccenBaHUs U JTMHEHHON perpeccuy;

[TPy13. ymeHue HaxXoIuTh BEPOATHOCTH COOBITHI C HCIOIB30BaHUEM I'papUUECKUX METOJO0B; IPUMEHSTh
IUTsL penieHus 3a1a4 (GOpMyJIIbl CIIOKEHHSI 1 YMHOXKESHHS BEPOSTHOCTEH, (POpMYITy TTOTHOH BEpOSITHOCTH,
dbopmyny bepuymu, komOuHaTopHBIe (HaKTHl H (HOPMYJIBI, OIICHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHIA;
YMEHHE  ONEpHpOBAaTh  IOHATHAMHU:  CIy4aifHas  BEJIMYMHA,  pACIpeNIeleHue  BEPOSTHOCTEH,
MaTeMaTHYECKOe OKUIAaHWE, TUCTIEPCHS W CTaHAAPTHOE OTKJIOHEHHE CIYyYaiilHOW BEIMYUHBI, (PYHKIUH
pacripesieieHus] U TUIOTHOCTH PaBHOMEPHOT'0, MMOKa3aTebHOIO M HOPMAJILHOTO paclpeesieHHi; yMeHue
UCMOJb30BaTh CBOMCTBA M3YYEHHBIX pacHpeieseHul Ui pelieHHs 3a/1ad; 3HAaKOMCTBO C TMOHSTHUSMHU:
3aKOH OOJIBIINX YUCEN, METO/Ibl BBIOOPOYHBIX MCCIIEJOBAHUI; YMEHUE PUBOANUTH IPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIIMX YHCEI B IPUPOTIHBIX U OOIIECTBEHHBIX SIBICHUSX;



[IPyl4. ymeHnue cBOOOAHO OIEpPUPOBATh MOHATHUSMU: TOUYKA, TMpsMas, IUIOCKOCThb, MPOCTPAHCTRBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPsMbIE, MapajUIeIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpsIMBIMU, YTOJ MEXKIy MPAMONM U IIJIOCKOCTBbIO, YIroJd MEXAYy IUIOCKOCTSIMU; YMEHHE
MCTOJIB30BaTh TMPU PEHICHUH 33134 U3y4YeHHBIC (PAKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAHHUK, MpH3Ma, NMUpamMuaa, GUrypa u MOBEPXHOCTh BpaIICHHUS,
UWIMHIIP, KOHYC, ap, cdepa, pa3BepTka NOBEPXHOCTH, CEYEHHUS KOHYCa U [WJIMHAPA, TapaieidbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, IIOCKOCTb, Kacarolasics cepsl, HUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300paaTb MHOTOTPaHHUKH, (PUTYpHI U TIOBEPXHOCTH BPAIICHUS, X CEUCHUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENIFHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpPU3HAKAX TEOMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
kinaccupukanuo ¢GUryp MO pa3IUYHBIM [PH3HAKaM, BBHIMIOJIHATH HEOOXOAUMBIC JTOTIOJHUTEIbHBIC
MIOCTPOEHHUS;

[1Py15. ymenue cBOOOIHO ONEpUPOBATh MOHATUAMU: IJIOMAAb PUTYpPBI, 00beM (PUTYpHI, BEIUYUHA YTJIa,
paccTostHuEe OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKY HNPSMBIMHU, PACCTOSIHUE MEXKIY IIOCKOCTAMH,
wiomanas chepsl, IUIOMAAb MOBEPXHOCTH NIHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO Tapaulesienunesaa, NupamMuibl, NpUu3Mbl, [IKHIPA, KOHYyca, [1apa; YMEHUE HAaXOIUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX PUTYD;

[1Py16. ymeHue cBOOOAHO ONEpUPOBATDH MOHATUSAMU: ABM)KEHUE, ApAJUIEIbHBIN IEPEHOC, CAMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHue M0A00Ms, TOM00HBIE (UTYpBI; yMEHUE
pacrio3HaBaTh paBHbIE M M0JI0O0OHBIE (PUTYpBI, B TOM YHUCIIE B IPUPOJIE, HUCKYCCTBE, ApXUTEKTYpE; YMEHUE
UCMOJb30BaTh TEOMETPUYECKHE OTHOILIEHHs, HaXOJUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
IUI0IIab, 00BEM) IPH PEIIEHUH 3a]1a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 pealbHON KU3HU;

[T1Py17. ymeHue cBOOOJHO ONEPUPOBATH MOHATUSAMHU: MPSIMOYTOJbHAs CUCTEMa KOOPIHMHAT, BEKTOP,
KOOpJAMHATHl TOYKH, KOOpPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOU3BEIACHHE BEKTOpa Ha YMHCIIO,
pa3io)keHue BeKTopa Mo 0a3ucy, CKaJlIpHOE MPOU3BEIECHUE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BEKTOpPaMH; YMEHUE UCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOA JUIsl PEUICHUS] T€OMETPUUYECKUX
3aa4 M 3a/a4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTH MOHATHSAMH: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

[IPy18. yMeHne MoAenupoBaTh peallbHbIE CUTYallud HA S3bIKE MAaTEMATHKH; COCTABIATH BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33Ja4yd, HUCCIENOBAaThb IOCTPOCHHBIE MOJEIHU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJENU C MIOMOIIbI0 T€OMETPUYECKIX TOHATUN U BEJIMYMH, pElIaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3yibTaT; pelmaTrh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMaTHYECKOTO aHalin3a, B TOM 4YHCIIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3MUECKOT0 XapaKkTepa;

[1Py19. ymenue BbIOMpaTh NOAXOMAMIMNA METOA JUI pEIleHHs 3aJa4yd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKW B HCKYCCTBE, YMEHHE IPUBOAMTH NPUMEPHl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

MP1. camocTosaTensHO GOPMYITUPOBATH M AKTYyJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;



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

MP3. onpenensTs Leiau AesTEIbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX JOCTHIKECHHUS;

MP4. BbISBIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;

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

MPS8. criocoOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUs MTPAKTUYECKHX 3ajad,
IIPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHMS,

MP9. oBnaneHune BUIaMHM JEATENBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMs, €r0 HHTEPIPETALNH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHUCIE NpPU CO3TAHUHU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

MP10. ¢opmupoBaHuE HAYYHOTO THIIA MBIIUICHHS, BJIAJCHUE HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBHIMH
MOHATUSIMU U METOJIaMU;

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

MP12. BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBA3M U AKTYaJIM3UPOBATh 3a/ady, BBIABUIATH THUIIOTE3Y €€
pelleHns], HaXOIUTh apryMEHTBl Ul JOKa3aTeJIbCTBA CBOMX YTBEP)KICHMM, 3alaBaTb IapaMeTpbl U
KpUTEPUHN PELIEHUS;

MP13. ananu3upoBaTh IOJIyU€HHBIE B XOJ€ PEIICHUs 33aJa4yl pe3yJbTaThbl, KPUTUUECKHU OLIEHHWBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP14. naBath OIICHKY HOBBIM CUTYAaIlUSIM, OIICHUBATH MPUOOPETCHHBIN OIBIT;

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

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

MP17. ymeTh IEpEeHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MIPAKTHUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
MP18. ymMeTh UHTETpUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

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

MP21. BnaseTh HaBbIKAMHU MOJIy4€HUs MH(OPMALMK W3 MCTOYHHUKOB PAa3HbIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3alMI0 U MHTEPIpETalui0 HHOOPMalUK pa3IudyHbIX BUIOB U
¢bopM npencTaBieHMs;

MP22. co3gaBaTh TEKCTHl B PazIMuYHBIX (opMmarax ¢ y4yeToM Ha3HaueHUs HH(OpManuu M LEeNeBOM
ayJAMTOPUH, BEIOKpast ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHUs U BU3yaIU3aliH;

MP23. oueHuBaTh JOCTOBEPHOCTb, JIETMTUMHOCTh HWH(pOpMAlUM, €€ COOTBETCTBHE IPAaBOBBIM U
MOpPaIbHO-ITHYECKUM HOPMaM;

MP26. ocymiecTBiIsTh KOMMYHUKALIUK BO BCeX cepax KU3HU;

MP27. pacno3HaBaTh HeBepOaJibHblE CpeJCTBA OOILIEHHS, NOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallMi U cMATYaTh KOH(QIUKTHI;

MP28. BnasieTh pa3aMyHbIMU CIIOCOOAMHU OOIEHUS U B3aUMOJICHCTBHS;

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

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIBb30BAHNEM SI3BIKOBBIX CPE/CTB;
MP31. moHMMaTh U UCTIOJIB30BATh MPEUMYILECTBA KOMAaHAHON U UHIMBUAYaIbHONW PabOTHI;
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MP33. npuHUMaTh IIETU COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH IEUCTBUS 1O
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM, paCHpEeAciATb pPOJIM C y4€TOM MHEHUN Y4YaCTHHKOB
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

MP34. orneHuBaTh Ka4eCTBO CBOETO BKIAJa M KAXJIOTO yYaCTHMKA KOMaH/IBI B OOIIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MP38. caMOCTOSTENbHO OCYIIECTBISATH TO3HABATENIbHYIO AESITEIbHOCTD, BBISBISATH TPOOJIEMBI, CTABUTD U
(dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESTENbHOCTH U KU3HEHHBIX CUTYAIIHsIX;
MP39. caMOCTOSATENbHO COCTABJATH IUIAH PEHICHHUS MPOOJIEMbl C YUYETOM HMEIOIIMXCS PECypCcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHHII;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHsIM;

MP41. pacumpsars paMKu y4eOHOTO TpeIMETa Ha OCHOBE JIMYHBIX MPEINOYTCHUMH;

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

MP43. orieHHBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cnocobcTBoBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOM JpyIUIIMU B pa3HBIX 00JacCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MP45. naBaTh OLIEHKY HOBBIM CHUTyallWsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LICIISIM;

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

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

B) SMOIIMOHAIILHBIN HHTEIICKT, IPEIIOIararomnii copMUPOBaHHOCTH:
MP49. camoco3HaHus, BKIIIOYAIOIIET0 CIIOCOOHOCTh OHUMATh CBOE SMOIMOHAIIBHOE COCTOSHHUE, BUIETh

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

MP50. camoperynupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NMPUHMMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJIEHUE, CIOCOOHOCTh aAaNTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTb,
OBITb OTKPBITHIM HOBOMY;;

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

MP52. sMnaTuy, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh AMOILMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

MP54. npunumats ce0s, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS55. npuHUMAaTh MOTHBBI M aPTYMEHTBI IPYTUX JIFOACH IPU aHAJIU3€ PE3yIbTaTOB JEATEIbHOCTH;
MP56. npu3HaBaTh cBOE IPaBO U MPaBO IPYrUX JIOAEH Ha OLIMOKY;

MP53. couManbHBIX HaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPaMBAaTh OTHOILEHHS C JAPYTUMH
JIObMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI;

JIP1. chopMHpPOBaHHOCTh TPAKIAHCKON MO3UIUH OOYYAIOLIErocss Kak aKTMBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTRa;

JIP6. ymeHue B3aMMOJEMCTBOBATh C COIMAIBHBIMH MHCTUTYTaMU B COOTBETCTBHM C MX (YHKIUSIMHU U
Ha3HaYCHHEM;

MNaTpUOTUYCCKOI'O BOCIIUTAHUA:
JIPS. C(I)OpMPIpOBaHHOCTB pOCCHﬁCKOfI Fpa)KﬂaHCKOﬁ HICHTUYHOCTH, MaTPUOTU3MA, YBAXKCHUA K CBOCMY

HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHom, ropaoctu 3a CBOM Kpau, cBOK0 PoauHy, CBOU SA3BIK U
KYJbTYpPY, NPOILIJIOE U HACTOSAIIEe MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;
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JIP9. 1EHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY MW MPUPOJHOMY
HACJIEUIO, MaMATHUKAM, TpaauuusM HaponoB Poccum, poctmxkeHusMm Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYJE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPO/Ia;

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEJICHHUS;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYINETO;

JIP16. »scrernyeckoe OTHOUIEHHE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOIO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

JIP17. ciocoOHOCTh BOCHPUHUMAThH pa3IMYHbIE BUIBl UCKYCCTBA, TPAIUIMH U TBOPYECTBO CBOErO U
JAPYTUX HapoJOB, OILIyIIAaTh 3MOLMOHAIBHOE BO3AECHCTBHE MCKYCCTBA; KYJIbTYPHBIX Tpaguluil u
HapOJHOI0 TBOPUYECTBA; TPYIOBOIO BOCIIUTAHUS:

JIP23. rOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

JIP25. wHTEepec K pasnu4HBIM cdepam TpoPecCHOHATBHON ESTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

JIP26. TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU;
JIP27. chopMupOBaHHOCTH IKOIOTUYECKOM KYJIbTYphl, TOHUMAHUE BIUSHUS COLIMATbHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHME MPUPOJIHOM W COIMAIBHON Cpeibl, OCO3HAHHE TJI00ATbHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIeM

JIP30. ymeHune mporHO3WpOBaTh HEOJIATONPUSATHBIE AKOJIOTHYECKHE MOCIEACTBUS MPEANPUHUMAECMBIX
JNENUCTBUN, IPEAOTBPAILATh UX;

JIP32. copMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAayKd U OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIBTYp, COCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

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

JIP34. oco3HaHWE LEHHOCTH HAyYHOW JIE€ATENbHOCTH, TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO H
HCCIIEI0BATENbCKYIO JEATETbHOCTh MHUBHUIYaIbHO U B TPYIIIIE;

ConepaHue MPaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha MIOATOTOBKY 00yYaroImuxcs K
OCBOECHHIO IPO(ECCHOHAIBHOTO MOAY/S IPOrpaMMbl IOATOTOBKM  CIIELIMAIMCTOB CPEIHEr0 3BEHA 110
CIIELIMAIIHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

IIK 1.5. BbImonHATH pacyeTbl MapamMeTpoB MEXaHMYECKOM OO0pabOTKM H3TrOTOBJIEHHS JeTaliel
MalIMH, B TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHMSI.

IIK 5.2. ConpoBoxk1aTh MOATOTOBKY (PMHAHCOBBIX JOKYMEHTOB I10 NMPOM3BOJACTBY U peaau3alluu
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJACTBA, MaTEpPHAIbHO-TEXHUYECKOMY  00ecHeueHUIo
NeSITeIbHOCTH.

A Takike GOpMUPOBAHUIO 00U4UX KOMNEMEHUUIL.

OK 01 Boi6upats crioco0sl penieHus 3agad npoheCcCUOHaIbHON NESTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKUCKA, aHAJIW3a U MHTEpIpeTaluy UHpopMauu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(peCCHOHATIBHOM 1€ TeIbHOCTH

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO JeSITeIbHOCTh B IpoecCHOHAIbHON chepe, NCIOIb30BaTh 3HAHUS 10 MPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIUsIX

OK 04 D¢ dexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 05 OcymiecTBiasTe yCTHYHO M IHUCBMEHHYK0 KOMMYHHMKAIMI0 HAa TOCYAApCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOI'O KOHTEKCTA
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OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IO3ULIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAJUIMOHHBIX POCCUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHHM3ALMKM MEXHAIMOHAJIBHBIX M MEKPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHSITh CTaHIApThI
AHTUKOPPYILIMOHHOTO OBEJCHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUs 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OSpeXJIMBOrO MPOU3BOACTBA, 3()()EKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUSIX

OK 08 Hcnonbs3oBath cpeacTBa GU3MUECKON KyJIbTYPHI ISl COXPAHEHUS M YKPEIUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBPHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[IOJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest MpohecCHOHATFHON JTOKYMEHTAlUEH Ha rocy1apCTBEHHOM W MHOCTPaHHOM
A3BIKAX.

BrinonHenue npakTHYecKuX padoT Mo yueOHO! AuciurinHe «MaTemMaTrika» HalpaBiIeHo Ha:

- 000011eHHE, CUCTEMAaTU3ALUIO, YIITyOJIeHue, 3aKpeIIeHUe, pa3BUTHE U JETAIN3AIMIO [TOJTyYEHHbIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM IHUCUUIUINHBI;

- (hopMUpOBaHME YMEHHUI NMPUMEHATH MOJYyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alMio €IMHCTBA
MHTEJJIEKTYaJIbHOM U MIPaKTUYECKON AESITEIbHOCTH;

- (opmHpoBaHHE U pa3BUTHE YMEHHI: HaOII0AaTh, CPAaBHMBATh, COIOCTAaBIATH, AHAIU3UPOBATH,
JenaTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSITENIBHO BECTH HCCIEIOBAHMS, IOJIB30BATHCS PA3THYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalMll, CXeM, rpauKoOB;

- pa3BUTUE MHTEUIEKTYaIbHbIX YMEHMH y OyIylMX CHEHUAINCTOB: AHATUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpaOOTKY NP PELIEHUH MOCTaBICHHBIX 3a/1a4 NPOPECCUOHATBHO 3HAYUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAsI MHULUATHBA.

[IpakTyeckue 3aHSATUS TPOBOSITCS B paMKaX COOTBETCTBYIOIIEH TEMBbI, I10CHE OCBOEHMS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCTIeYnBatOT HATMUME 3HAHUH, HEOOXOAMMBIX ISl €€ BBIIOTHEHUS.
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2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

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

Heab: OGOOIINTS U CUCTEMAaTU3UPOBATh 3HAHUS, YMEHHS W HAaBBIKH BBIMOJHEHUS ICHCTBUI C
JeUCTBUTENbHBIMU U KOMIUIEKCHBIMU YUCIIAMH, IPUOINKEHHBIX BBIYMCICHUH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 BeiOuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW AEATENbHOCTH IPUMEHHTENBHO K
Pas3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;
[1K 1.5. BBIMONHATE pacdeTsl TapaMeTPOB MEXaHUYECKOH 00paOOTKM M3TOTOBJICHUS JETalIell MallvH, B
TOM YHCJI€ C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOI'O MPOEKTUPOBAHMUS.
I[IK 5.2. CompoBoxgaTh IMOATOTOBKY (UHAHCOBBIX JOKYMEHTOB IO IPOU3BOJCTBY M pealld3aluu
OPOAYKIMM  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJCTBA, MAaTEpHAIBbHO-TEXHUYECKOMY  00ECHeueHUI0
JeSITENIbHOCTH.

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIIbl, KOHCTIEKTHI JICKITHA.
3amanne

1. PeumTe 3agauu:

a) bpurage TexHMKOB ObUIa yCTAHOBJIEHa HOpPMa — MPOTATMBAHUE 3JIEKTPOIIPOBOJA MO 2,5 KM B
neHb. B mepBblil neHb Opuraaa npotsHyna 2 KM IpoOBOJa, a BO BTOpod JeHb — 3kM. Haiiaure
MPOLIEHT BBINOJIHEHHUSI HOPMBI B IIEPBBIN U BTOPOil IEHb.

6) B nexe paborarot 20 pabounx, U3 HUX 8 TEXHUKOB O peMOHTY. Kakoii mpOLEeHT OT BCero uucia
pabouux 1exa COCTaBISAIOT TEXHUKH?

B) Pabounii 1eHb TEXHOJIOTOB YMEHBIIUJICS ¢ 8 yacoB 10 7 yacoB. Ha CKOJIBKO MPOLIEHTOB HYKHO
MOBBICUTH TPOU3BOJAUTENBHOCTh TPYZJa, YTOOBI NMPH TEeX K€ paclieHKax 3apa0oTHas IulaTa
Bo3pocia Ha 5%7?

2. Beoruucnure:

S5.7Y. (328 _»2). 12233 4242
2) (8 + 12) (3 58 2 58)’ 0) #
3 7
2 1 1, 12,8:0,64+3,05:0,05.
B)4§+ 15-3_5g, F) 8;;1%—1 y
;[)159—129-(01+i)- e)(182—23-13)-23-
7 7 ! 15/’ ! ! 5/ 77
,15-0,15-32 1 n7_192).11
i 3 (1307 -1,22):13,

3
—§+0,25

3. JlaHbI KOMITJICKCHBIC YHCIIA:

7z, = 3+ 2j,
Z, =4 —1|,
73 = 5+ 2i,
7, = 6 — 3i.

BrimonauTe neficTBu:
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6) Zl'Z4+Zz'Z3

Z1 Z2
r) Z’ ) s’

Z Z
e) = x) =,

Zg Z1

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

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

— BHEMaTenpHO 03HAKOMBTECH C YCIIOBUEM 3aIaHHUS.
— Ilonp3ysach CBOMMH  IIKOJIBHBIMHU

CHpaBO‘IHBIMI/I MaTepI/IaHaMI/I), BBIITOJIHUTEC 3a1aHUC
3amanune Nel

y  2plozi_s

O A i
7 7 7 7

3 3i+4:=C++(+5)=7+2=75
2 1 2 1 1 1

4) 3;—1;:(3—1)'{'(;—;):2'{';:2;,

5 L.3-7.t_74 _71_7
1214_2121211))_31 31;3 31_39’ 3

6) 253 i=TinT nTam s 5
2 1 2 1 6+

) 3i+14i=0+10+(3+3) =17+

3amanue No2
IMpumep. Haiitu (8+1i):(2-3i).

Pemenue. [lepenuiem 310 OTHOILIEHUE B BUAE APOOH:

3HaHUSAMU (B

cilydae

2-3i

3aTpyJHEHUS BOCIIOJIb3YHTECh

YMHOXUB, €€ YHCIUTENb U 3HAMEHATEN b Ha 2 + 31 ¥ BBINOJIHKUB BCe MPeoOpa30BaHus, MOTYIUM:

(8+i1)(2+3i) _ 13+26i

(2=3D)(2+30) 13 1+2i

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kpurepun onenkmu:

Onenka "oramyHo' craBUTCS, ecid paboTa BBHINOJIHEHAa B TMOJTHOM 00BEME C COONIOCHHEM

HEOOXOIUMOM ITOCIIEN0OBATEIHFHOCTH NEHCTBUIMA.

Orenka ""xopomo" cTaBUTCS, €CJIHM BBIIOJHEHBI TPEOOBAHUS K OIIEHKE "OTIWYHO", HO JOMYIIEHHI 2-

3 HemouerTa.

Orenka "ya0BJIeTBOPUTEIBHO'" CTaBUTCS, €CIU padoOTa BBIMOJTHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYIUTh MPABHIIbHBIC PE3YJIbTATH U BHIBOJIBI.

OreHka ""Hey10BJI€TBOPUTEIbHO' CTAaBUTCS, €ClI paboTa BHIMOJHEHA HE MOJHOCTHIO MM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIATh MPABWILHBIX BHIBOJIOB.
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Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 2
«Pemenne NpuKJIagHBIX 32124 HA IPOLEHTHD)

Heﬂb: O606H_II/ITB U CHCTCMATHU3UPOBATh 3HAHHUA, YMCHHUA W HaBBIKM IIPHU BBbIIIOJIHCHUN
IMPOLUCHTHBIX BBIYHCIICHHI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIIOTUH JJIs1 BEITIOTHEHHMS 3a/1a4 IPO(ECCUOHATLHON eI TeIbHOCTH;
IIK 1.5. BeImoaHATh pacyeTsl MapaMeTpOB MEXaHHMYECKOW 00pabOTKH M3TOTOBJICHUS JCTAJICd MAIllMH, B
TOM YHCJI€ C TPUMEHEHNEM CHCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS.
I[IK 5.2. CompoBoxgaTh IMOATOTOBKY (HHAHCOBBIX JOKYMEHTOB IO MPOU3BOJCTBY U pealH3alliu
MPOAYKIIMK  MAalIMHOCTPOUTEIIBHOTO  TPOM3BOJICTBA, MaTCPUAIBHO-TEXHUYECKOMY  OOECIICUYCHHUIO
NeSITeIbHOCTH.

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

3aganue

1. Haunor Ha noxons! coctaBisieT 13% ot 3apaboTtHoit natel. [locne yaep:kanus Hajmora Ha JOXOAbI
paOouuii moday4usa 3a BBINOJHEHHYI paboty 16530 pybneil. Ckonbko pyOnel cocraBiser
CTOMMOCTD BBITTOJTHEHHOU pabOTHI?

2. B uHTepHeT- Mara3uHe MOXXHO 3aKa3aThb JeTalM C JIOCTaBKOH, MPH 3TOM CTOMMOCTH JOCTaBKH
cocraBisier 7% oOT cTOoMMOCTH 3akasa. llpennpusrue npenmaer 3aka3 JAeTajgel Ha CyMMy
60000py6neit, mpu 3TOM mony4yaer ckuaky 15% Ha onrToBwlif 3aka3. KakoBa Oyner cToMMOCTb
JIOCTaBKH 3TOT0 3aKa3a?

3. Komuccus 3a mexx6aHkoBckHii niepeBoj coctanisieT 1,5% oT cymMsl nepeBoja, Ho He MeHee 100
py6nei. KakoBa OyneT komuccus 3a Mexx0aHnkoBckuit epeBoj; cyMMbl 50 000 pyOeit?

4. 25% y4acTHMKOB KOHKypca Mpo(ecCHOHAIbHOT0 MacTepCcTBa NMpouuIn B noinydunan, u3 Hux 10%
okazanuch B ¢puHase. CKOJIbKO ObUIO YJaCTHMKOB KOHKYpcCa, €CiaM (pMHAJIMCTaMH OKa3aluch 8
4eNnoBeK?

5. 3a HECBOEBPEMEHHOE BBIMOJHEHUE JOTOBOPHBIX O0S3aTENBCTB COTPYIHUK Jmmaercsa 25%
MECSIYHOTO OKJIajla U, KpOMe TOT0, 3a KX Ibli IPOCPOUYCHHBIHN Mecs1 K mTpady npudasisercs 5%
MecsiuHoro okiaaa. Oxman cotpyanauka 20000 pybneit. B kakom pa3mepe OH JOJDKEH 3aIiaTUTh
mrpad npu HapyImeHHH CPOKOB HA 5 MecseB?

IHopsinok BbINMOJIHEHHs PA0OTHI:

- BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

— [lonp3ysich MOJIy4YEeHHBIMH 3HaHUSAMH (B ciy4yae 3aTpyJHEHHUS BOCIOJb3YHTEChH
CIPaBOYHBIMU MaTEpUaAIaMH1 ), BBIIIOJIHUTE 3aJJaHHE.

OavH TpOIEeHT — d3TO OJHA cOoTas MAoJdsd 4Yucia. MaTeMaTHUYeCKUMU 3HaKaMd OJHWH TIPOIICHT
3amuceiBaeTcs Tak: 1%.

Omnpenenenre OgHOTO MPOILIEHTAa MOXHO 3amucarh paBeHcTBoM: 1 % = 0,01 * a 5%=0,05, 23%=0,23,
130%=1,3 u T.71.
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Kak naiiti 1% ot uncna? Pa3 1% 310 onHa coTast 9acTh, Haj0 yucio pazaenuts Ha 100. [Jdenenue na 100
MOKHO 3aMeHuTh yMHOkeHueM Ha 0,01. ITosromy, utoObl Haiith 1% OT JaHHOrO 4YHCHa, HYXKHO
yMHOXkUTh ero Ha 0,01. A ecnu HyxHO HailTh 5% OT 4Kcia, TO YMHOXKaeM JaHHoe yucio Ha 0,05 u T.1.

3adaua: Mara3us 3aKymaeT sHeprocoeperaronye JaMIibl 1o onToBoi 1eHe 110 pybmeit 3a mryky
u npojaet ¢ HareHkoi 30%. Kakoe Hanbompliee 4nciao TakUX JaMIl MOKHO KYyIIMTh B 9TOM Mara3vHe Ha
1200 py6mnei?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HalleHKA

2) OmnpenensieM PO3HUYHYIO ICHY JIAMIT:
110 + 33 = 143 py0. po3HUYHAS IIeHA

3) OmnpenensieM KOJUYECTBO JIAMIT

1200 : 143 = 8 (ocrt. 56)

Omeem: 8
dopma npeacTaBIeHUsI Pe3yJIbTaTa: BHIIOJHCHHOE 33 JaHKe

Kputepun ouenku:

OneHka "OTJMYHO'" CTaBUTCS, eciu paboTa BBHINOJHEHA B IMOJHOM O0BEME C COOJIOICHHEM
HEOOXOIMMOI ITOCIIEN0BATEILHOCTH IEHCTBUM.

Orenka ""xopouio" cTaBUTCS, €CIH BBIINOJIHEHBI TPeOOBaHUS K OIICHKE "OTIMYHO", HO TOMYIIEHBI
2-3 Henmouera.

Orenka "y10B/1€TBOPUTENbHO' CTaBUTCA, €cU paboTa BHIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABWIBHBIE PE3YJIbTAThl U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBUTCA, €CIM paboTa BBIIOJIHEHA HE TIOJTHOCTHIO UITH 00BbEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurue noHATHA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 3
«Pemienre pauMoOHaIbLHBIX YPABHEHUH U CHCTEM YpPaBHEHHUI»

Hean: dopmupoBaTb yMeHHsS pelaTh JMHEWHBIE, KBaJpaTHble, OHKBajApaTHble, APOOHO-
paloHaIbHbIe YPaBHEHUSI.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMAIUH U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI JACATCIIbHOCTH,

3apanue
1. Pelunts ypaBHEHHMS:
a) (x—2)—-5=4—-(5x—-1);
6) 2x+7)Bx—1)—Gx—1)(x+3) = (x+ 1)?
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x—1 _ 4+2x,
2 3

) —zx?+12=0;

1) 10x% + 5x = 0;

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

16—x2

K) = 0;
x 4
1) 253 X
X“—2x 2x-1
M) -1 1-x 3,
2. PemuTe cucTeMbl YpaBHEHHIA:
3x—y =3,

) 13x — 2y = 0;
2x +3y =3,

0) 5x + 6y =09;

w YT
2x+y=2;
xy—x+y=7,

r) xy+x—y=13;

ITopsinok BbINOJIHEHHS Pa0dOTHI:
1.Pemmure ypaBHEeHHUS:
2.Pemure cuctembl ypaBHEHUI

[Tpu pemieHny ypaBHEHUH UCHIOB3YIOTCS CIIEAYIOIIME TpaBuiia MpeoOpa3oBaHus  ypaBHEHHH B
PaBHOCHIIbHBIE:

a) Kakoil- 1100 uJeH ypaBHEHMsI MOXHO IEPEeHECTH M3 OJHOM €ero 4actu B JPYLyl0 C
IIPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTH ypaBHEHHUsI MO>KHO YMHOXXMTb WJIU Pa3/I€IUTh HA OJHO TO XK€ YHUCIIO, OTJIIMYHOE OT
0.

Pemenue ypasuennii |-l crenenu ¢ ogHoM nepeMeHHOMN

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

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

1. OnpenenuTts BUJ ypaBHEHHsI U CIIOCOO €ro perieHusl.

2. Ecniu ypaBHEHUE qpOOHO-pallMOHATIBFHOE, TO HAWTH OO 3HAMEHATENh BCeX Ipo0ei, KOTOphIe
BXOJISIT B ypaBHEHHE.

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

4. PemuTh NMOJIy4eHHOE 11€70€ YPaBHEHHE.

5. TlpousBecTu MPOBEPKY KOPHEH, W UCKIIOUYUTh T€ M3 HUX, KOTOPhIE 0OpamniaroT B HYJIb OOt
3HaMeHaTeb.

PemnM ypaBHEeHMS:

a) (Bx +1)%2 + (4x — 1)? = (5x — 2)?

PackpoeM CkOOKH, IpUMeHsis JOPMyJIbI COKpameHHoro ymHoxkernus (a + b)?n  (a — b)?

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

9x%+6x+1+16x2—8x+1—25x>+20x—4=0

18



[TpuBeneM mo10OHBIE YICHBI, TOTYYUM

18x—-2=0
2 1

X =—=-

18 9

1
OtBeT: X = ;— KOPCHb YpaBHCHUA.
X 7 8

)____

x—2  x+2 x2-4
PaznoxkuM x2 — 4 Ha MHOKMTENU W IepeHeceM BCe YIeHbl yPaBHEHUs B JIEBYIO 4acTh. IIpuBenem

Ipodu 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
x%2+2x-7x+14-8 0
(x+2)(x-2) -
x%-5x+6
(x+2)(x-2)

JIpoOb paBHa HYJIIO, KOT/Ia €€ YUCIUTENh PaBEH 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
x1 == 3
5-1
Xp =——=2
2 2
Ho Tak kak x # 2,TO X, = 2 — IOCTOPOHHUI KOPEHb, CIIEOBATEILHO PEIICHUEM ypaBHEHUS
Oyner x; = 3

OtBeT: X = 3

| N

(I)opMa npeacTraBjJdceHus pe3yjabTaTa: BhIIIOJTHECHHOC 3a/IaHNE

Kpurepun onenkn:

Onenka "OTJAMYHO" CTaBHUTCS, €Cii paboTa BBHIMOJHEHA B TOJHOM O0BEME C COOMIOIECHUEM
HE00X0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

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

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

OrieHka ""Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM padO0Ta BBHIMOJHEHA HE MOJTHOCTHIO WU 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: O0OOLIUTH U CHUCTEMATHU3UPOBATh 3HAHUS, YMEHHUS YydallUXcs MpU pPELIeHUU 3ajJad Ha
COCTABJICHUE YPaBHEHHUN.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:

OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON eATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM;
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OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEJICTBA IOMCKA, aHAIM3a M HMHTEPIpEeTalud HHPOpPMAIUU U
nH(OPMAaLIOHHBIE TEXHOJIOTUH AJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeITeIbHOCTH;
I1K 1.5. BBIMONHATE pacyeTsl TapaMeTPOB MEXaHWYECKOH 0OpabOTKM M3TOTOBIICHUS JETajeil MalllvH, B
TOM YHUCJI€ C IPUMEHEHUEM CUCTEM aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS.
IIK 5.2. CompoBoxIaTh MOATOTOBKY ()MHAHCOBBIX JOKYMEHTOB II0 MPOHM3BOJICTBY M pean3aluu
MPOAYKIIMK  MalIMHOCTPOUTEIBHOTO  MPOM3BOJACTBA, MAaTEPUAIBHO-TEXHUYECKOMY  OOECHEUEHHUIO
JESITEIbHOCTH

3aganue

1. IlpoBon minHoil 135 MeTpoB pa3pe3anu Ha JBE YaCTU TaK, YTO OJHA U3 HUX KOpO4Y€e IpYyroi B J1Ba
paza. Haliiure 1ivMHy Kaka0M 4acTH.

2. Vmeercs nBa kabenst pasHBIX COPTOB. Macca mepBoro kaOenss paBHa O5kr. Jlpyroii, miwHA
KOTOpOro Ha 3M OoJibllie JJUHBI IEPBOTO M Macca KaXKJIOro METpa KOTOpOro Ha 2Kr OoJblie
Macchl KaXJJ0r0 MeTpa repBoro kabdessi, umeet maccy 120kr. Borancnure ninHy Kakaoro kadess.

3. Ha ckmage nmerorcs aammoukn 60V u 100V. Korga ucnonszoBanu 50% nammnouek 60V u 20%
nmammouek 100V, dro cocTaBuiio B o0miel ciioxxHoctr 390 mammouek, To Jammnodek 60V ocranoch
B 3 paza 6ombiie, yueM 100V. Ckoyibko H3HAYaIBHO OBLIO Ha cKiazae Jammodek 60V u 100v?

4. JIByM TexHOJIOTaM MopydeHa padora. Bropoit mpuctynui k pabote Ha 4ac mo3xe nepsoro. Uepes

o 9 o
3 gaca mocye TOro, Kak MepBbId MPUCTYIHII K padoTe, UM OCTaJIOCh BBIMOJHHUTH 7 Beei paboTHI.

[To okoHuanun pabOTHI OKA3aJ0Ch, YTO KaXKIbIH BBITIOJHUI MOJOBUHY BCEl pabOTHI. 3a CKOJIBKO
4acoB KaXKIbli, paboTast OTIEeIbHO, MOKET BBIIIOJIHUTE BCIO paboTy?

ITopsinok BbINOJIHEHHS PadOTHI:

— BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

— [lonp3ysicb  MOJIyueHHBIMH 3HAaHUSAMM (B  clyyae 3aTpyJHEHHMS BOCIOJIb3yHTEChH
CIPaBOYHBIMU MaTE€pUaAIaMHU), BBIIIOJIHUTE 3aJJaHUE.

[Ton anreOpanueckuM METOJOM pELIEHUS 3a/Jad I[OHUMAeTcs TaKoWl METOJ] pelleHus, Korja
HEU3BECTHBIC BEIMYMHBI HAXOAATCS B PE3YNbTaTe PELICHUS YPAaBHEHHUS WIM CHUCTEMBI YPABHEHUH,
COCTABJICHHBIX 110 YCJIOBHIO 3a/1a4U.

[Ipu pemenun 3agay anreOpandeckMM METOJOM OCHOBHAs MBICIHUTENbHAS JESITEIbHOCTD
COCpe/IoTaurBaeTCs Ha MEPBOM d3Talle PEIleHUs 3a/Jadd: Ha pa3dope YCJIOBHS 3aJauyd U COCTABIIEHUU
YPaBHEHUH WM HEPABEHCTB 110 YCIOBHIO 3aa4H.

BTopeiM 3Tanom SBISETCA pEIIEHHWE COCTABICHHOIO YPAaBHEHUS WJIM CUCTEMBbl YPaBHEHUH,
HEPaBEHCTBA UJIU CUCTEMBI HEPABEHCTB.

TpeTbuM Ba’KHBIM ITANlOM PELICHUs 3a7a4 SIBJISETCS IIPOBEPKA PEIICHUs 3a1a4H, KOTOpask IPOBOJUTCS 110
YCIIOBHIO 33J1a4H.

3aodaua:

[TepBbiii paGounii 3a wac nemaer Ha 10 neraneil Oosblie, yeM BTOpPOW, M BBINOJHSET 3aKas,
cocrosmuid u3 60 geraneid, Ha 3 vaca ObICTpee, YeM BTOPOW pabOUWid, BBHITIOIHSIONINN TaKOH ke 3aKas.
CkomnpKo JeTaneii B 4ac Jienaet BTopoit padbouwnii?

Pemenue:
ITycTh X meraneit B yac esaeT BTOpoi pabounii, Toraa nepsslii (x+10) netaneii.
[Tpon3BOIMTENBHOCTH Bpewms Pa6ora
. . 60 .
1 paboumii (x+10) neraneii B yac v 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:
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60 60

_ =13
x x+10

[Monyunm x=-20 u x=10 (-20 — HE MOAXOTUT MO CMBICITY 3a/1a4H)
10 neraseii B yac aemaeT BTOPO paboOUnid.

Otset: 10 geranei.

(I)opMa NMpeacTaBJdCeHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kpurepun onenkmn:

Onenka "OTJMYHO'" CTaBUTCS, eciau paboTa BBHINOJHEHA B MOJHOM O00BEME C COOJIOICHUEM
HEOOXOAMMOI ITOCICAOBATEILHOCTH ICHCTBUM.
OrneHka "'Xopo1o' cTaBUTCS, €CIIM BHITIOJHEHBI TPEOOBAHMS K OLICHKE "OTINYHO", HO JOITYIIICHBI
2-3 HenmouerTa.

Onenka "ya0BJIeTBOPUTEIBLHO' CTaBUTCS, €clid paboTa BBINOJHEHA HE IMOJHOCTBIO, HO 00BEM

BBITIOJTHEHHOM YacTH TAaKOB, YTO IMO3BOJIACT IMOJIYYUTh NPAaBUJIbHBIC PE3YJIbTAThl U BBIBOABI.

Orenka ""Hey/10BJIETBOPUTENbHO' CTaBUTCA, €CIM paboTa BBIIOJIHEHA HE TIOJHOCTHIO UITH 00BbEM

BBIIIOJIHEHHOM YacTH pa6OTBI HC MO3BOJIACT CACIATh NPABUJIBHBIX BHIBOJOB.

OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIW3a U MHTEpHpeTanuu UHGOpManuu
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHHS 3a/1a4 PO eCCHOHATIBHON J1eTebHOCTH;

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3anaTHE Ne 5

«Pemenue PAUUOHAJIBHBIX HEPABCHCTB»

Heab: IIoBTOpUTH M 3aKpPENUTh 3HAHWS M YMEHUS YYAIUMXCSA IIPU PELICHUH PALMOHAIBHBIX
HEPaBEHCTB.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;

3amanne
1) 3x—(2x—7) <31 +x);
x+4 x—1
8 = -7 =1L
5) x24+x—-6<0;
7) x% < 0,25:
9) x2—-8x>0;
11) x> —6x +9 < 0;
13) x(x —1)(x —4) > 0;
15) x(x — 2)(x — 5)%2 > 0;
17) (x+6)(x — 2)3(x + 3)* = 0;
19) 22 < o;
x—2
_ 2
21) (’CZ)L*:‘) <0
7X—X

IHopsinok BbINMOIHEHHUs PA0OTHI:

1. PemuTe HepaBeHCTBA

2) x+xT_3>3;

H Az
6) x2+3x+2>0;
8) 4—x%2<0;

10) x% + 24x < 0;

12) 25x2 —10x + 1 > 0;

14) (x+2)(x —=5)(x+9) < 0;

16) x2(x + 1)(x — 6)? > 0;

18) x2(x + 7)(x — 5)%(x + 8) < 0;
20) (x+4)(x+7) > 0:

x
(x%+x)(x—3) .
22) BT <0;
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[Ipu pemieHUM HEPAaBEHCTB HUCMOJIB3YIOTCS CIEIYIONIMEe MpaBuia MpeoOpa3oBaHUS HEPABEHCTBB
PaBHOCHIIbHBIE:

a) Kakoi- 1u00 YiIeH HEPaBEHCTBA MOXHO IEPEHECTH M3 OJHOW €ro 4acTH B JPYIyl0 C
IIPOTUBOIOJIOXKHBIM 3HAKOM, OCTaBUB IIPH 3TOM 0€3 U3MEHEHUS 3HaK HEPaBEHCTBA;

0) 00e yacTh HepaBeHCTBA MOKHO YMHOXHUTH MJIH Pa3AeIUTh HA OJTHO TO XK€ MOJIOKUTEIFHOE YHCIIO,
OCTaBUB IIPU 3TOM 0€3 U3MEHEHUsI 3HAK HEPABEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOKUTh WIIM Pa3/IeNIUTh HA OHO U TO )K€ OTPHULATEIIFHOE YHCIIO,
W3MEHHUB IIPY 9TOM 3HAK HEPABEHCTBA HA IPOTHUBOIIOIOKHBII

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

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

+E=> =
5 10
[lepeneceM Bce wieHBI B JIEBYIO YacTh M IPUBEAEM K OOILIEMy 3HaMEHATEI0. OOLIUH 3HAMEHATeNb
10; Tak Kak 3HaMEHATelb HE COJCPKHUT IEPEeMEHHOH, TO B JaJibHEHIIEM €ro MOXXHO He MucaTh
(omycTuTh).

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

19x — 12 > 0
12
*~ 19

G,
12

19

12
OrtBeT: 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
5+1
Xy =——=

5—-1
xzzT:

Ipaguxom Qynkuuu 3x2 — 5x + 2 = 0 spiserca napa6osia (puc.2), BETBH KOTOPOil HampapjeHbI

WIN =

2
BBEpPX, a TOUKHU NepeceyeHus napadois u ocu OX3to x; = 1 ux, = 3
N300pa3uM reoMeTpruIeCcKu:

Tak kak MBI peiraeM HepaBeHCTBO 3x —5Xx+2<0, TO PElIEHHEM HEPABEHCTBA OYIET MPOMEKYTOK
2
(uHTEpBaAN)X € (§ ; 1)
2
OTBeT: x € (E; 1)
®opMma npeacTaBICHUA Pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHUE.

Kpurepun onenkn:
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Onenka "OoTJMYHO" CTaBUTCS, ecid paboTa BBINOJHEHAa B TMOJTHOM O0BEME C COONIOJCHHUEM
He00OX0INMMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

Orenka "xopomo" CTaBUTCS, €CIIH BHIIIOJHEHBI TPEOOBAHNUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHBI 2-3
HeZoYerTa.

Ornenka "ya0B/JI€TBOPUTENbHO" CTaBHUTCS, €CIM PAa0OTa BBINOJHEHA HE IOJHOCTHIO, HO O0BEM
BBITIOJTHEHHON YacTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOJIBL.

OreHka "Hey10BJIETBOPUTEIBLHO" CTAaBUTCS, €CIIM pa0d0Ta BHITIOJHEHA HE TOJHOCTHIO WIH 00BEM

BBITIOJTHEHHON 4acTu pabOTHI HE MO3BOJISIET C/IeNIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 1.2 ®yHkuuu v rpagpukn

IIpakTuyeckoe 3ansaTue Ne6
«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOI, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-JTUHEeHOI yHKUMIT»

I_[e.m,: CI/ICTeMaTI/BI/IpOBaTB SHAHUWS y4alluxcs, (I)OpMI/IpOBaTL HaBBIKHW UCCJIICOOBAHUA (I)YHKL[I/Iﬁ

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAluN HH()OpMAIUH H
MH(pOPMAaLMOHHbIE TEXHOJIOTUY JUIsl BBITIOIHEHUS 3a/1a4 IPO(ECCUOHATILHOMN 1eATEIbHOCTH;
OK 03 IlmanupoBaThb M peaNM30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JIMYHOCTHOE PA3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBLHOM cdepe, UCIIO0NIb30BaTh 3HAHUS 10 IPaBOBOM
1 (UHAHCOBOM IPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIIHSX;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.
[1IK 1.5. BeINOAHATH pacdyeThl MapaMeTpoOB MEXaHUYECKOM 00paOOTKM M3rOTOBJIEHUS JeTaleld MalluH, B
TOM YHCJI€ C IPUMEHEHHUEM CHCTEM aBTOMAaTHU3UPOBAHHOI'O MMPOEKTHPOBAHUS.
[IK 5.2. CompoBoxknaTh MOATOTOBKY ()HHAHCOBBIX JOKYMEHTOB IO TPOHM3BOJCTBY M pean3aluu
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJCTBA, MAaTepHaIbHO-TEXHUYECKOMY  00ecreueHUIo
JeSITeITbHOCTH

3aganue
1) Haiigute 3Hauenust GyHKIMI B TOUKaX
92
a) f(x)=2x*-3x+1, X =0,
Xy =2,
X3 = —1,
6 fl) == X = -1,
x—3 xz — O,
.X3 = 6
2 34
2) st pyrkomu f(x) = % HaiuTe:
a) fx —32);
6)  f(=x7);
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3)

4)

5)

Haiinmure obnacte onpeneneHus ¢yHKIIHMA:
) 6 ) 7
a Y= e Y =52

B) y =+vVx?—-3x+2; r) y =Vx? + 4x — 12;
1

= — 3
I[) y Vx2=4’ e) y = ’m

Uccnenyiite pyHKIIMU HA YETHOCTB:
a) y =x? +2x* + 1; 0) y =2x7 —4x3 + x;
B) y =5 —3x3; r) y =2%4+27%,
= 2% — 27X _ -3x%+41,
n oy ) e) ey
) Y=o 3) y =3x>—2x> +4x + 3.
Hccnedyime gpynkyuu, 3a0annsvle cpagpuuecku, Ha 4eMHOCMb:
a) 0)

IHopsinok BbINOIHEHHs PA0OTHI:
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1) Haiigure obnacts onpenenenus GyHKIUU.

Jns HaxoXOeHHs MPOMEKYTKOB 3HAKOMOCTOSHCTBA HAWIUTE TOYKH IEPECEUEHHUsT C OChIO
abcuucc, pemuB ypaBHenue y=0. HalimeHHble KOpHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaWAUTE 3HAK PYHKIIMU HA KaXJI0M U3 NOJy4YEHHBIX HHTEPBAIOB. 3alUIINTE PE3YIbTaT.

2) Haiigure obnacts onpeaeneHus GyHKIUUA. Y O€IUTECH, YTO OHA CHMMETPUYHA.

1.3amenure apryment gpynkiuu X Ha "-x". [TogcTaBbTe 3TOT apryMeHT B () yHKIIMOHATIBLHOE
BEIpQKCHHUE.

2.Y1pocTuTe BhIpa)KeHHUE.

3.Takum 00pa3oMm, BBl MOJTYYWIH OJHY M Ty K€ (DYHKIHIO, 3alMCAHHYIO NI apTyMEHTOB
"x"u"-x". [TocMoTpuTe Ha ABE ATH 3aIIUCH.

Ecmu y(-x) = y(X), To 3TO yeTHast QyHKIIHSL.

Ecmu y(-X) =- y(x), TO 3T0 HeueTHast PyHKIU.

Ecmu ke mpo QyHKIMIO HeNb3sl cKaszaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWCTBY
YETHOCTH 3TO PyHKIHMS 001ero Buaa. To ecTh, OHA HE SIBJISIETCA HU Y€THOM, HU HEYETHOM.

4. 3anumure caelaHHbIe BAMH BBIBOJIBI.

3) Haiinute obnacte ompeneneHus QyHKIUMU U HYTU (QYHKIHMH, €cid OHU ecTb. Mccrmemyiite
(YHKIIUIO HA MOHOTOHHOCTh Ha TIOJyYCHHBIX HHTEPBAJIAX.

Oyuknus F(X) Ha3piBaeTcs Bo3pacTaroliel Ha otpeske [a,0] , ecnu amst mOOBIX ABYX TOYEK X3 U
X2 u3 [a,b] copaBemmuBo HepaBencTBo F(X1)<F(X2) , KOrma xi< Xz .

Oyukuus F(X) Ha3biBaeTcs yObiBatomiei Ha oTpeske [8,0] , eciu asist MOOBIX IBYX TOUCK X1 M X2
u3 [a,b] cmopaBemmBo HepaBeHcTBO F(X1)>F(X2), Korma x1< X» .

x%-1

Uccnenosats Gpyakuuio f(x) = .

Pemienue
O6iacts onpenenenus pyHkimu D (f) = (—o0; 0) U (0; +0).

—)2 _ 2 _ 2 _
f(—x)=(x) 1=x 1= x-—1

-
f(—x) = —f(x) =>dyuxuus f (x) sABIACTCA HEYETHOM.

—X —X X

(I)opMa NnpeacTraBjJdeHus pedyJjbTaTa: BhIIIOJTHEHHOC 3a/IaHHE.

Kpurepun onenkn:

Ouenka "oTJM4yHO'" CTaBUTCS, €ciu padoTa BBINOJIHEHA B MOJTHOM 00BEME ¢ COOIO/IEHUEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Onenka "xopomo' cTaBUTCS, €CIU BBIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTJIMYHO", HO IONYIIEHBI
2-3 HenoueTa.

Ouenka "y10BJ1eTBOPUTENbHO' CTaBUTCS, €ciu paboTa BBHIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBI.

Ouenka ''HeylOBJIETBOPUTEJbHO'" CTaBUTCS, €CIM padOTa BBHIMOJHEHA HE TMOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET CIETaTh MPABUIIHHBIX BHIBOIOB.
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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 cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a M HHTEpPHpeTalnuud HHGOpMaluu U
MH(OPMAIMOHHbBIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4 TPO(ECCUOHATIBLHOM 1A TEbHOCTH;
OK 03 IlmanmpoBaTh M peaJM30BbIBATH COOCTBEHHOE MPOGECCHOHATBHOE M JUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHON cepe, NCIOIb30BaTh 3HAHUS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAIIHSIX;
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 1.5. BBIMOAHATH pacyeThl MapaMeTpoB MEXaHUYECKOW 00paOOTKHM M3TOTOBJICHHS JeTalel MallvH, B
TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMATU3MPOBAHHOTO POEKTUPOBAHUS.
I[IK 5.2. CompoBoxgaTh MOATOTOBKY (MHAHCOBBIX JOKYMEHTOB MO MPOU3BOJCTBY M pealld3aliu
OPOAYKIIMM  MAIIMHOCTPOUTEIHHOTO  IMPOW3BOJCTBA, MAaTEPHAIBHO-TEXHUYECKOMY  00eCreueHUI0
JeSITeNIbHOCTH
3amanne

l. CI/IJIa TOKa B HpOBOI{HI/IKe B 3aBUCUMOCTHU OT BpeMeHI/I MCHJSECTCA 110 3aKOHyI
I(t) =t> -8t +17.

[Toctpoiite rpaduk u3MEHEHMs CHIBI TOKa. B Kkakoii MOMEHT BpeMeHM cuja TOoKa Obuia
MUHUMaIbHON? B Kakoif MpoMeXyTOK BpEMEHHU CUJIa TOKa Bo3pacrana?

2. IlpumeHsist reoMeTprUYecKHe MPeoOpa3oBaHmsl, MOCTPOTe rpaduK QYHKIIHA:
a) y=(x—-5)?2%+1;
6) y=I(x+13>+1];
1
B) y = xTZ + 3 ;

D Y=

ITopsinok BbINOJHEHHUS PadOThI

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

Hns  moctpoeHuss rpauKoB  BOCHOJb3YHTECh  TI€OMETPUUYECKHMMH  NPEoOpa3oBaHUIMMU:
CUMMETPUYHOE OTOOpakeHHe TIpa(UuKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, MapajielbHBIA IepeHoc
rpauKoB, CXKaTHe U PacTSKEHHE.

3a ocHOBY Bo3bMEM rpaduk y = x?2 (puc. 1).

3arem crpoum rpaduk y = (x + 3)? myTém mapaiensHoro nepenoca rpaduka siaeBo(puc.2).

Crpoum rpaduk y = (x + 3)? + 4 napamnenbHbIM epeHocoM rpaduka BBepx (pHc.3).
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Puc. 1 Puc. 2 Puc. 3
dopmMa npeacTaBJieHUsI pe3yJbTaTa: BHIIIOJIHCHHOS 3a/I1aHHC.

Kpurepum ouenku:

Ounenka "oTau4HO'" cTaBUTCS, €cau paboTa BHINIOJHEHA B MOJHOM 00BEME ¢ COOIOICHHEM
Heo0OX0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

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 MOJIYYUTh TPABUIIbHBIE PE3YNIbTAThI 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 YPABHEHUI»

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

Boinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3anad NpopecCHOHAIbHON AESITEIbHOCTH HPUMEHUTENIBHO 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 KOJUIEKTHUBE U KOMaH/IE.
I1K 1.5. BeInonHATE pacyeTsl HapaMeTpoB MEXaHWYEeCKOH 0OpabOTKM M3rOTOBIIEHUS J€Tajeil MallluH, B
TOM YHCJIE€ C IPUMEHEHUEM CUCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS.
IIK 5.2. CompoBoxIaTb HOArOTOBKY (PMHAHCOBBIX JOKYMEHTOB IO MPOM3BOJCTBY M pean3aluu
MPOAYKIIMK  MalIMHOCTPOUTEIBHOIO  MPOM3BOJACTBA, MaTepUAIbHO-TEXHUUYECKOMY  OOECHEeUEHHUIO
JESTENIBHOCTH

3aganue
Pemmte ypaBHeHHUS:
1) Vx-1=4
2) V3x+7+4=0;
3) 7T-Vx¥2=4

4) V16xZ + 16x + 29 = 5;

3, X+2
5) 5x422 -1

6) V2x—4—Vx+5=1;

7) V5+Vx+3=3;
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8) V2x+1++x—3=2Vx.

ITopsinok BbINOJIHEHHS PadOTHI

Pemvite ypaBHeHus:

1) IIpu BO3BeneHUM ypaBHEHMs B YETHYIO CTENEHb IOJIY4aeTcsl ypaBHEHHE, SBISIOLIEECs
CIIECTBUEM MCXOAHOT0. [103TOMYy BO3MOXHO NOSIBIEHHE NOCTOPOHHMX PELIECHUI YpaBHEHMs, HO HeE
BO3MOJKHa moTepsi KopHel. IIpuunHa npuoOpereHus KOpHEH COCTOMT B TOM, YTO IPU BO3BEAECHUHU B
YETHYIO CTEIEHb YMCEJl, PaBHBIX 110 A0COIIOTHON BEJIWMYMHE, HO Pa3HbIX 10 3HAKY, IIOJy4aeTcsl OJUH U
TOT € pe3ynbTar.

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

2) [Ipu pemieHMH MppanMoOHAIBHBIX YPAaBHEHHH IOJIE3HO IMepe]l BO3BEAECHUEM 00enx uacTeil
YpaBHEHHUS B HEKOTOPYIO CTEIEHb "YyeAUHUTD pajuKan'.

dopma npeacTaB/IeHUs] pe3yJbTaTa: BbIIOJIHEHHbIE 3aaHUS.

Kputepun ouenku:

Ouenka "oTJMYHO'" CTaBUTCSA, €CiM padOTa BBINIOJIHEHA B IOJHOM O0BEME C COONIOACHUEM
HEOOXOIMMOH ITOCIIEN0BATENHHOCTH AEHCTBUM.

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

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €CIM pabOTa BHIMOJIHEHA HE IMOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJIBTATHI U BHIBOJIBI.

Ounenka ''Hey/l10BJIETBOPHUTEJIBLHO'" CTaBUTCS, eciu paboTa BHIMOJHEHA HE MOJIHOCTHIO WM
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnueckoe 3ansaTne Ne9
«IIpeodpa3oBaHus BbIpaKeHHH, COIEPKALIUX CTeNeHU U PATUKAIbI

Heab: O000MMTE, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHMS YUYAIIMXCS NP pEIIeHUH 3aJaHui 1o
peoOpa3oBaHUIO BBIPAXKEHUH, COJEpKallluX CTEMEeHW U paauKaibl. PaccMOTpeTh MX NpPUMEHEHHUE B
MPUKIaIHBIX (GOopMyIIax

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAeATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAH/IE;

3ananne
1. Beruucnure:

a) V24-9; 6) /48-27;

B) V54 -24; r) /75 - 45;
n) V160 - 625; e) /48-162;

2. HpC,Z[CTaBLTe BBIPAKCHHUC B BUJAC CTCIICHU U HaliUTE€ €ro 3Ha4yeHHE npnu JaHHOM 3HA4YCHUH
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IIEPEMEHHOM:

5.,—8 -9
a) = npu a = 6; 0) p_z o5 P p = l
b~? 1 32 .
B) oo P b= r) (t7)*-— nput=0,1.

3. M3BecTHO, YTO JauMaMeTp CTEPKHA-TIOABECKM W3 apMarypHoi cramu d, =3cm. Onpenenure
2
TpeOyeMyro IIIOIAAb CEYEHUs CTEPKHA Ayp (CM”), €cIM AUaMeETp 3afaeTcs 1o popmyliie

4- A4
=, |[—= . 3HaueHue 77 BO3bMHUTE PaBHOE 3.
7T

4. llepuon nonypacnana Beuiectsa paseH 140 cyrok. Ckoiibko BelecTBa ocraHercs yepes 10 net, eciu
€ro HavaJibHasi Macca paBHa 8r?

5. KonuuecTBo TEIIOTHI, BhIEIIeMOe IPOBOHUKOM C TOKOM, BblUHcIsgeTcs 110 Gpopmyne: Q = I? - Rt.
Haiigure cuny Toka (B Amnepax), ecnmu Q = 720 /Ixx, R=90m, t =5c.

mp

IHopsaok BbINOIHEHUS PA0OTHI

YIpocTuTe BeIpaKEeHUE:

BoiHecuTe 3HaK MUHYC U3 NIpou3BeieHUs. Bocnonap3yiTech CBOMCTBOM CTENEHU C OTPULIATEIbHBIM
IOoKa3areieM. YNoTpeOUTe CBOWMCTBO BOCIPOU3BEACHMSI BO BTOPYIO cTeneHb. J[ns okoHYaTenabHOro
YIPOILIEHUSI ITOTO MpPHUMEpa, BOCIOJIB3YWTECh MPAaBHIOM YMHOXKEHUs Apobel. B mocneanem miare
BOCIIOJIb3YHTECH JIEJIEHUEM CTENEHEN C OJIMHAKOBBIM I10Ka3aTeJIeM.

B sTtoM ciyyae Hajmo MPUMEHUT CBOMCTBO CTENEHEM C OTPUILIATENBHBIM TOKa3zareseM. UToObl
pasrpy3uTh MOJYYCHHYIO Ipo0b, Ha/I0 Mpeodpa3oBath 3Ty ApoOb B Aenenue. [Ipusectu 1pods k obmeMy
3HaMEHATENI0 U TPOU3BECTH CIOXKEHHE JIpoOeil ¢ oOummM 3HameHareneM. [locieaHuM marom caenarb
COKpalllEeHHE.

Onpenenure NOpsSAOK JelcTBUA. BelpakeHne B nepBoi CKOOKEe MNpUBEIUTE K OOIIEMY
3HAMEHATENI0, B UHUCIHUTENE CHAENaiTe TPYNIHPOBKY U BBIHECHUTE OOIIMI MHOMHUTENb 3a CKOOKY.
BrinonauTe neneHue, cokparute Ha oOmui MHOXHUTENb. [locnenHee neiicTBue — CioXeHue ApoOeit
OJIMHAKOBBIMH 3HamMeHatesiMu. [IpuBeauTe mogo00HbBIE CllaraeMble.

1) VipocTtuTs Beipaxkerne: ((x°)°(x*)")y°  x'y°7’
x2y3 X10y10217
Bnauarne Hamo mpoBecTH pacKphITHE CKOOOK, JJIsl 3TOTO BOCIIOIB3YEMCSI CBOMCTBOM CTEIEHEH.
((-3)6) ..(42) _,6-3

_x jcz Yy _x7—10y5—1oz7—17 X 12y3 -X 3y 5,10
BOCHOHB3yeMCfI CBOMCTBOM CTeIIEHEN C OTpULATCIIbHBIM I1OKA3aTCJICM.
=) ’ _ 1 .
X2 335710
Oreer: ' 1
le x3y5210

2) VIIpOCTUTD BBIpaXKeHHE

e+l 1

xVx+x+x x2 .y

Pemenne. Beenem 0003HaueHne a=+x , Torgax=Wx)?=a?, xJx=d’a=d*

®dopmyna U3 yCIOBUS 3a7a91 MOCIE 3aMEHbI OYET BRITIISACTh TaK: atl . 1
3 2 to4
a +a +a a —a

3ameTuMm, 9TO a4—a=a(a3-l3)=a(a- 1 )(a2+a+ 1).
Torma a+l 1 a+1 .a(a—l)(a2+a+l)

: = =(a+D(a-1D)=da*-1.
a+a*+a a*—a a(a®+a+l) 1 ( Ja=D
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BepnewMmcs k 3ameHe: a’-1=x-1.
OrtBert: x-1.

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ounenka "OTJMYHO'" CTaBHUTCS, €CIIM pa0OTa BHIMOJIHCHA B MOJHOM O0BEME ¢ COOMIOACHHEM
HE0OXOIMMOM MOCIEI0BATEIBHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomuo' cCTaBUTCS, €CIIM BBITTOJIHEHBI TPEOOBAHMS K OIEHKE "OTIMYHO", HO JIOMYIIEHBI
2-3 HeyoueTa.

Ouenka "y10BJ1eTBOPUTEIbHO'" CTAaBUTCS, eciii paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHY.

Ouenka ''HeyJ10BJIeTBOPUTENbHO'" CTaBUTCS, e€clidi paboTa BBHINOJHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISAET CIeaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

[pakTnyeckoe 3ansitue NelQ
«Pemenue nokazareJibHbIX yPaBHEHUI»

He.]]bZ O606H_II/ITI>, 3aKpCIIUTh U CHUCTCMATHU3UPOBATH 3HAHUA YUAUXCA 10 METOAaM PCIICHUA
IIOKAa3aTCJIIbHBIX ypaBHeHHﬁ. PaCCMOTpeTL MMPUMCHCHHUC ITOKAa3aTCIIbHBIX (1)YHKI_[I/II‘/'I

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIbHOCTH MPUMEHUTENBHO K
pPa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBAa TOWCKA, aHAIW3a W HHTEpHpeTanuu HHPOpMAIUH U
WH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJTHEHUS 33714 MPOo(eCCUOHATBHOM IeITeTbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

3ananue
1. Pemuth ypaBHEHUS:
2 (B =1 6) 0,5% = 0,125;
9 ) J J )
B) 4x=1—16; r) 7x=$;
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ L. 0 _ :
®) 5% = 7= 3) (g) = 25V/5;
n) 2%+l =4, k) 0,4*7%* =0,1610,4;
2-x
1) 531 =02 M) (%) = 8vV2;
2x+3 4x-7
—1-x _ l . l — £Xx-3,
H) 3 B (3) ’ 0) (6) =675
3x+7
p) 2 (l) —7.
m 3% —3%t3 = —78; (1)3Zc+8
- = 49;
7
¢) 52x-1 _ 52x-3 — 4 g. (E)Sx—l + (1)5x _ 4,
o D 3 3/ T 9’
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h
2. JlaBieHHe BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha xakoii BbICOTE
JlaBlicHUE Bo3ayxa paBHo 12811a?
3. PemmuTe mokazarenpHOE ypaBHEHUE:

a)2*x4*¥ —5x2¥4+2=0;
6)22%*1 — 5% 2% — 88 = 0;

o) () o=t

4. KonM4ecTBO TEIUIOTHI, BhIIEIIEMOE IPOBOJIHUKOM C TOKOM, BbIUMCIgeTcs mo dopmyne: Q = [2-
Rt. Haitnute cuity Toka (B Amnepax), eciim Q = 432 /)x, R=80m, t =6c.

IlopsiIoK BBINOIHEHHsI PA0OTHI:

1. 3anummre ypasHenue. Onpenenure, KaKUM METOJOM HYKHO BOCIIOJIB30BATHCS IS PEILEHHMS.
OCHOBHBIMM METOJaMH PEIICHUs I0Ka3aTelbHBIX YPABHEHUH M HEPABEHCTB SBJIAIOTCA: METOJ
npHBeJeHNUs 00euX uacTeil K CTelNeHH C OJMHAKOBHIM OCHOBAHHEM; METOJl BBEJEHHsS HOBOIA
HIEPEMEHHOM; METOJI BEIHECEHHS OOLIEr0 MHOKHTEIS 33 CKOOKH.

2. IlpumenuTe BbHIOpaHHBIH MeToA. Ilpu pelleHHMM IIOKa3aTENbHBIX yPaBHEHMIl HEOOXOIUMO
HOMHHTE, YTO PELICHHUE JTI000r0 I0KA3aTeILHOr0 YPABHEHHS CBOJMTCS K PEIEHHIO IIPOCTEHIINX
0KA3aTEIbHBIX yPABHEHUIA.

O6e yacTi ypaBHEHHs IPUBOIUM K oHOMY ocHoBanuI0: a'® =a®™  rue (40,421

3arem ucnonb3yeM cuenyromee coiictso: ( a'® =a®™) o (f(x) = d(x).

1. PemuTe nokasarenbHOE ypaBHEHUE:
a)2-4*—=5-2%4+2=0;
Pemenue:
2:22%—-5:2Y4+2=0.
BBezneMm HOByIO mepeMeHHY0: 2% = y.
[onyuum ypasHenune: 2y? — 5y + 2 = 0.
Pemaem nonydeHHoe KBaJpaTHOE ypaBHEHUE:
D =b?—4ac=25-16=9 = 32

_ -b—VD _ 5-3 1, _—b+\/5_5+3_8_2
N="H =% =2 V2= T =174

BepHemcs k cTapoii mepeMeHHOH, P 3TOM MOJYYHUM MPOCTEMIINE TOKa3aTEIbHbIE YPABHEHUS:

2% = wm 2% = 2

zx — 2—1- 2x — 21.

x =-1; x =1
Otser: -1;1

6)22*+1 _5.2% _ 88 = 0
Pemenune: 222 —5-2¥ —88 =0;
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BBenem HOBYIO IIepeMeHHYI0: 2% = .
[onyuum ypaBHenue: 2y — 5y — 88 = 0.
Pemraem mosyueHHOE KBaJpaTHOE YPABHCHUE:
D =b? —4ac =25+ 704 = 729 = 277

-b—/D  5-27 22 . -b+VD  5+27 32
ylz :—:——:—5’5, y2: 2a :—4 :T:8

Bepuemcs k cTapoil nepeMeHHOU, Py 3TOM MOJyYUM IPOCTeHIIne MoKa3aTelIbHbIe YPaBHEHHUS:

2* = =5,5; WA 2*¥ =8
Her pemennii, T k2% > 0; 2% =23

x = 3.
Ortsert: 3

d)opMa npeacraBjJdeHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepum ouenku:

Ouenka "oTJaM4yHO'" CTaBUTCS, €ciu padoTa BBINOJIHEHA B IMOJHOM 00BEME ¢ COOMIO/IEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ouenka "Xopomo' CTaBUTCS, €CIH BBIINOJIHEHBI TPEOOBaHUS K OIICHKE "OTINYHO", HO TOMYIICHBI
2-3 Heyouera.

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CIM padOTa BBHIIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey10BJI€TBOPUTEIBHO' CTaBUTCS, €CJIM padOTA BBHIITOJIHEHA HE MOJTHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTH pabOThI HE MO3BOJISIET CAENATh MPaBUIbHBIX

Tema 1.3 KopHu, cTeneHu u Jorapugmsl

IIpakTnyeckas padora Nell. Pemrenne nokasarejbHbIX HEPABEHCTB

Heab: OGOOMINTE, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIIeHUs
MOKa3aTeIbHbIX HEPABEHCTB.

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajad NpoPecCUOHANbHON JAEATEIbHOCTH NPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpHIpeTaluu HHPOpMaUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO(ECCUOHATIBHON 1A TENbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.

MarepuanbHoe obecniedeHue: VHauBUIyalbHBIC 3a7aHUs, CIIPABOYHBIC MaTEPHAIIbI, KOHCIIEKTHI
JIEKIINN.

3aganme:
1.Pemmre npocTeimye noka3areabHble HEPABEHCTBA!

1\* 1 1
1) (g) <216, 2277 >3 32 <
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2. Pemnrte nmokasaTebHbIE HEPABEHCTBA:

1)5%°-2%-1 < 25;

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

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. 3anummuTe nokasarenbHOe HEpaBeHCTBO. OrpeaenuTe, KakuM METOJIOM HYKHO BOCITOJIb30BaThCS
g peumieHusi. OCHOBHBIMH METOJAMU PEUICHMs MOKA3aTeNbHBIX YpaBHEHUI U HEPaBEHCTB SIBISIOTCSA:
METOJi MPUBEJICHUS 00€MX YacTe K CTENEHU C OJMHAKOBHIM OCHOBAHHMEM ; METOJ BBEJCHHS HOBOU
MIEPEMEHHOI; METOJ] BBIHECEHUS OOIIETO MHOKHUTES 32 CKOOKH.

2. Ilpumenure BIOpaHHBIN METO/I.

3. Ilpu penieHnn noka3aTelbHBIX HEPABEHCTB HEOOXOAUMO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
dyskmum, T.e. mpu a > 1 a’® > a?™ < f(x) > @(x)

mpu 0<a<1a’™ >a?® < f(x) < px) .
4. PemmTe monyduBIIeecs anrebpandeckoe HEPaBEHCTBO.

5. 3amummre oTBeT.

1 (2) <216
Pemenue:
(<@ 0 -
x> -3 -3

Otser: x € (—3; +0)
2. 5¥°~2x-1 < 25

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

-1 3

Otser: x € (—1;3)
3. 3**2 431 <28

Pemrenne: 3% - 32 + 3% § < 28
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91y < 28;

y<28:95 y<3.

BepHuemcs k crapoii nepemenHoi: 3% < 3\\

x <1 1
4, ¥ —-3X—6>0

Pemenue: 3% —3* — 6 > 0;

v

BBenem HOBYIO IiepeMeHHYI0: 3% = .

[TonyuuM KBaJpaTHOE HEPABEHCTBO: Y2 —y — 6 > 0.

Pemaem IMMOJIYYCHHOC KBAAPATHOC HEPABCHCTBO MECTOAOM NHTCPBAJIOB!

yi-y—-6=0;
D =b?—4ac=1+24=25=5?
_Tb=VD _ 15 _ . _Tb+VD _ 145 _ 6 _ 4
N="0e T T 74 V2T 7 T2
0 ——
+ 2 - 3 o+

PemenueM OTHOCHUTEIBHO HepeMeHHOﬁ Y SBIJSIFOTCS HHTCPBAJIBL:

3anumeM 3TH HHTCPBAJIbl B BUAC HCPABCHCTB!

3 < =2;

|[y <2, Bepuemcs k ctapoit e eMeHHoﬁ[[
p p p 3% >3

y>3'
HepaBenctBo 3* < —2He umeeT penieHus.
3* < 3%
x> 1.
OtBer: (1;+0).
dopma npeacTaBieHHs pe3yJbTaTa: BHIIOJHEHHOE 3aJaHUC

Kpurepum ounenku:

(—00;=2) U (3; +0).

Ounenka "0oTJIMYHO" BBICTABISIETCS, €CJIM paboTa BBHINOIHEHA B MOJHOM 00BEME C COOIIIOIeHHEM
HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YIbTAThI U BHIBOJBI; B X0OJI€

MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO HIIU

00BEM BEHITTOJTHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh IPaBUJIBHBIX BBIBOJOB.
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Tema 1.3 KopHu, cTeneHu u Jorapugmsol

IIpakTnyeckas padora Nel2. Haxoxknenue 3HaueHuii jJorapu@ma no npou3BoabHOMY
ocHoBaHu10. [lepexoa oT 0JHOTr0 OCHOBAHMS K ApPyromy. BoluuciieHue U cpaBHeHue JIOTapu(pMoB.
JlorapudgmupoBanne 1 NOTEHIIUPOBAHUE BbIPAKEHUH

Heanb: O000MMUTE, 3aKPENUTh U CHCTEMATU3MPOBATh 3HAHMS ydamuxcs no teme. @opMupoBaTh
HaBbIKM HAXOXXJCHUS 3HAYCHHUH JIOrapu(pMHUUECKHX BBIPAKCHWH, MPUMEHSs OINpe/ielieHue U CBOWCTBA
norapu¢moB, JorapuMrupoBaTh U MOTEHIIMPOBATH BBIPAKEHHS.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHATbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAaH/IE.
[1K 1.5. BBIIONHATE pacdeTsl TapaMeTPOB MEXaHUYECKOH 0O0pabOTKM M3TOTOBIICHUS JETajleil MalllvH, B
TOM YHCJI€ C TPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS.
I[IK 5.2. CompoBoxgaTh IMOATOTOBKY (UHAHCOBBIX JOKYMEHTOB IO IPOU3BOJCTBY M pealll3aluu
MPOAYKIIMK  MAalIMHOCTPOUTENBHOTO  MPOU3BOJACTBA, MAaTEPUATbHO-TEXHUUYECKOMY  OOECHEUYEHHUIO
NEeSITEIbHOCTH

MarepuanbHoe o0ecniedeHne:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3ananue:
1. Beruucnure: a) logg »5 0,64 + logg s 10;

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

2. HaiiuTe 3HaUeHNe BhIpaXkeHns: 271710836 — 4-1084 0,125

3. Tponorapudmupyiite BbIpakeHHUE 110 MPOU3BOIHHOMY OCHOBAHUIO:
a?id
b3c5S '’

4. EMKOCTb BBICOKOBONBTHOTO KOHjeHcaTtopa B jaTuuke C = 2-107°®. IlapamnensHo c
KOHJIEHCATOPOM TIOJIKIIFOUEH PE3UCTOpP ¢ compoTuBieHneMR = 5 - 10°0Om. Bo Bpems paGoThl
JlaTYnKe HampspbkeHue Ha KonzaeHcatope U, = 16 kB. Ilocime BpIKIrOYEHUsAATYMKA
HalpsDKEHWe Ha KOHAeHcatope yObiBaeT no 3Hauenus U (xkB) 3a Bpems, ompenemsemoe

U
BhIpakeHuem t = aRC log, 70(0), rae a = 0,7— mocrosiHHas. OmnpenenuTe HamnpsHKeHHE Ha

KOHJIEHCATOPE, €CJIM MOCJI€ BHIKIIOUECHUS JaTurKa npouuio 21 ¢. OTBeT JaiTe B KMJIOBOJbTAX.

IHopsiok BbINIOJIHEHHS PA0OTHI:
1) a) Beraucmure: logg 5 0,64 + log, 5 10

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

Hcnonb3yeM gopmyiy nepexosa kK HOBOMy ocHOBaHHIO log, a = o0 b’ MOTyIUM
0g .

_ log,; 0,64

1
=—" +lo 10==1Io 0,64+ 1lo 10=
log .5 0,25 Jos 2 290s Jos

35



Janee UCIoJb3yeM CBOMCTBA JorapupMa CTeNeHH U JiorapudmMa mpou3Be1eHUs

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

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —

log, V81 =log, 36 +log, 0,2 +log, 5 — log, 9 = log, 36'(;’2'5 =log,4=1
2) Haiiaure 3HaueHHe BhIpaskeHus: 271710836 — 4-10840,125

Pemenne: 271710836 _ 4-10840125 —

Hcnonb3yem CBOICTBA CTENIEHEH W OCHOBHOE JIOTapU(PMHUECKOE TOKIESCTBO

_ 1000 33 27 1 7
3y1-logz 6 _ 410840,12571 _ 93-3logs6 _ 4l084755= — _ ~ o _ "'  o__- _aqo__~"_
(33)1-logs 41084 =3 083 49847125 = 31082216 8 = 216 8 = 5 8= 78.
OTtBeT: — 71.
8
3) [Iponorapudmupyiite BepakeHHe IO MPOU3BOILHOMY OCHOBAHUIO:
a2¥d
b3c5’

HDOJIOF&DI/Id)MI/IDOBaTb BBIPAXKCHHEC — 3TO 3HAYUT BBIIIOJITHUTH CJ'ICIIYIOIJ_II/Iﬁ AJIropuT™:

1. B3sarb naHHOe BbIpaKeHUE B CKOOKH M Nepe]] HUMU MOCTaBUTh 3HAK JIorapudma 1o 3aJaHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapuMoB, HEOOXOAUMO yOpaTh BHYTpH Jorapudma Takue IeHCTBHS, KaK
BO3BEJICHUE B CTEIIEHb, BO3BEJICHUE B KOPEHb, YMHOKEHUE U JICTICHHE

[Iponorapudmupyem o ocHoBanuto 10:
24
d 1
lg ‘;32/5— = lga® + lgVd — Igh® — lgc® = 2lga + S lgd —3lgb — 5Slgc;
4) EMKOCTb BBICOKOBOJILTHOTO KOHIeHCaTopa B Aaturke C = 2+ 107°®. INapamiensHo ¢ KOHIEHCATOPOM
TOJIKJIIOYEH PE3UCTOP € cOoNpoTuBiaeHneM R = 5-10°0Om. Bo BpeMst paGoTHl JaTuMKe HAMpsyKEHHE Ha
koHzeHcarope Uy, = 16 kB. [locne BbIkmtoueHHsl JaTyMKa HamNpsHKEHHE HAa KOHJAEHCATope YObIBaeT 10

U
3HavyeHus: U (kB) 3a Bpewms, onpenensiemoe BoipaxkenueM t = aRC log, FO(C), rae @ = 0,7— nocTosiHHas.

Onpenenure HanpsyKeHUE HAa KOHJEHCATOPE, €CIM IIOCHIE BBIKIIOYEHHs JaTduka npouwio 21 c. Orser
JalTe B KUJIOBOJILTAX.

Pewenue:

3ajaya CBOAMTCA K pEUICHMIO YypaBHEHMs npu t = 21c npu 3aJaHHBIX 3HAYEHUSAX HA4aJIbHOTO
HanpsokeHuss Ha KouaeHcartope U, = 16 kB, comportupienus pesuctopa R =5-10°0m u émkxoctu
KoHJieHcaropa C = 2 - 10~°®:

0,7-2-107°-5-10° - log, = = 21;

7log, 1U—6 = 21,

16 _
U

log, 3;
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U = 2 xB.

dopma npeacTaBieHus pe3yJabTaTa: BBINOJHEHHOE 3a/JaHuE.

Kpurepun oneHku:

Ouenka "0oTJMYHO" BBICTABISICTCS, €CJIM paboTa BBIOJIHEHA B MOJIHOM 00BEME ¢ COOI0IEHUEM
HE0OXOIMMOM MOCIEN0BAaTEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka '""Hey/10BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOIHCHA HE TMOJIHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIBHBIX BHIBOIOB.

Tema 1.3 Kopnu, crenenn u jorapugpmsol
IpakTuyeckasi padora Nel3. Pemienue Jiorapu(pMu4ecKuX ypaBHeHH I

Heab: OGOOIMINTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIleHUs
norapupMuUecKuXx ypaBHeHHNH. DOpMUpPOBATh HABBIKH PEIICHHUS YPAaBHEHHN.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEeACTBa IOMCKA, aHAlW3a M HMHTEpPHpeTauud WHGOpMaluu u
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaibl, KOHCIIEKTHI JEKIIH.

3apanme: Pemure orapuMUIECKre YpaBHEHHS:
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.

IMopsinok BbINoJIHEHUs PadOTHI:
[lepen HayamoMm penieHUS ypaBHEHUS HYKHO HaWTH 00JacTh JOMYCTHUMBIX 3HadeHHH. Mcmonb3ys
cBoiicTBa Jlorapu()MoB 00€ YacTH ypaBHEHHs HPHUBOAUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Torennupyem obOe uwactu ypaBHeHus, noiydaem f(X) = g(x). Pemraem mnomydennoe ypaBHeHue. T.k.
MOTEHIIMPOBAHNUE YPABHEHUS MOXKET IPUBECTH K TOSBJICHUIO ITOCTOPOHHUX KOpHEH, TO JenaeMm
MIPOBEPKY. 3auchiBaeM OTBET.

1) log,(2x—6) =3
Pemenne: log,(2x — 6) =3 O/13:2x —6>0
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2x —
2x —

2x =

6 = 3%;
6 = 81;
87,

x = 43,5

[IpoBepum, NpuHAANEKUT JIU HaWJeHHBINA KOopeHb O/13:

2:435-6=81>0
OrtBerT: 43,5

2) log,(2x?> —3x—4) =2 O3:2x*—3x—4>0
x> =2x*>=3x—-4x>0x =1
x> —=2x>+3x+4=0

—x?+3x+4=0
x2—=3x—4=0

x1=—1;x2=4

[IpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

3)

4)

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

Otger: x; = —1; x, = 4

x>0
x—4>0
Hcnonb3yem cBOMCTBA U ompeiesieHue jorapudpma:

logs x +logs(x —4) =1 OJI3: {

logs x(x — 4) = 1;

x% — 4x = 5%

x?—4x —5=0;

x, =-1;x, =5.

IIpoBepum, npuHaIeKAaT U HalaeHHble Kopau O/13:
—1 < 0, 3HauuT X; = —1- MOCTOPOHHUN KOPEHb.
5>0;, 5-1=4>0.

OrtBeT: 5

x> 0;

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

2x2 —7x + 6 = x* — 2x;

2x2 —7x+6—x*>+2x =0;

x> =5x+6=0;

X1 =2; x, =3.

[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu O/13:

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

Ortser: 3.

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

Kpurtepun ounenku:

Ouenka "oTJIHYHO'" BBICTABIISCTCA, €CIU PaboTa BHINIOJIHEHA B TIOJHOM 00BEME ¢ COOJI0IEHHEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

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

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 AOMYILIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jorapumsl
IIpakTnueckas padora Nel4. Pemenne torapupMuuecKux HepaBeHCTB

Heab: OGOOMINTD, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHHS YUYaIUXCS MO METOAaM peIIeHUs
norapu@muueckux HepaBeHCTB. DOpMHUPOBATH HABBIKH PEIICHUS HEPABEHCTB.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAeATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOWCKA, aHaJIM3a M HMHTEPIpeTaluu HH(pOpMaruu u
nH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTH;
OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAaHIE.

MarepunanbHoe obecrnieyeHue:
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I/IH,Z[I/IBI/I,Z[ya.HLHLIe 3alaHuA, CIIPABOYHBIC MAaTCPpUaJIbl, KOHCIICKTBI HGKHHﬁ.

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

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

3. log,(x* —9x +4) =4

IMopsanok BbINOTHEHHSI PA0OTHI:
PaGotaem 1o anroputMmy: MCIONB3ys ONpeAeiIeHue Jorapudgma o06e yacTu HEPaBEeHCTBA IPUBOIUM
K OJTHOMY OCHOBAHHIO, T. €. IoJy4aeM HepaBeHCTBO BHa 10gaf(X) <10g9ag(X).
I[1pu pemennu norapuMUIECKUX HEPABEHCTB HY)KHO YYUTHIBATH CBOMCTBO MOHOTOHHOCTH
sorapuMuIecKor PyHKIUH, 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).
[Ipu 3TOM HYXHO 0053aT€IBHO YUUTHIBATh U 00JACTh OMYCTUMBIX 3HAYEHUH.

Pemenue JIOFapI/I(I)MI/I‘ICCKOFO HCPABCHCTBA CBOAUTCA 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

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

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

Pemmm cocTaBieHHYI0 CUCTEMY: { Sx+3<5 Sy <E <1

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

CocTaBuM cucTeMy HEPaBEHCTB, YUUTHIBAs, UTO 00a JorapumMupyemMbie BbIpaKEHUs! TOJKHBI ObITH
MI0JIO)KUTEIIBHBIMU M OCHOBaHUE MEHbIIE 1.

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

Pemmm cocTaBieHHyI0 CUCTEMY:

3x+4>0 3x > —4 x> -2
3x+4<x*+6. (—x*+3x+4-6<0.

x> =3x+2>0
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KBasipaTHOE HEpaBEeHCTBO PEIIMM METO0M HHTEPBAJIOB:
x> =3x4+2>0

x2—=3x+2=0>x=1; x, =2

BN = 7R,
1 2

Haitném perienue cuctemsr:

e S Lo
41 1 2

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

CoctaBuM cHCTEMY HEPaBEHCTB, YUUTHIBAS, YTO JIOTApU(HMUPYEMOE BBIPAKEHHUE JOJDKHO OBITH
I0JIO)KUTEIBbHBIM U OCHOBaHHE MEHbIIE 1.

x>+ 7x+10>0

1\"%;
x2+7x+1OS(—)
2

{x2+7x+10>0.
X’ +7x+10< 4’

PelraeM KBaJpaTHbIE HEPABEHCTRA:
x4+ 7x+10>0
x4+ 7x+10=0

X1:—5; x2:—2 + - +

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

-6 -1

Haiiném pemenne cucremsl:

/ PUPNIENN SN/
-1

-6 -5 -2
Otset: [—6;—5) U (—2; —1]
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dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0oOXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopouo'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OLGHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka '"Hey/10BJIETBOPHUTEILHO'" BBICTABIISICTCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi
IIpakTuyeckas padora NelS. Pemrenue sorapupMudeckux ypaBHeHUH U HEPABEHCTB.
Heab: @opMupoBaTh HABBIKK PEUICHUS JIOTapU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAIM3a M HHTEPIPETAlud HHPOpPMAIUN |
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATILHOM 1€ TeIbHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.
I1K 1.5. BeInonHATE pacyeTsl HapaMeTPOB MEXaHUYECKOH 00pabOTKM M3rOTOBJIECHUS JeTallell MalliH, B
TOM YHCJIE C TIPUMEHEHUEM CHCTEM aBTOMAaTH3WPOBAHHOTO TPOSKTHPOBAHUSI.
IIK 5.2. CompoBoxaaTh MOJATOTOBKY ()MHAHCOBBIX JOKYMEHTOB IO MPOM3BOJCTBY M pean3aluu
OPOAYKIIMM  MAIIMHOCTPOUTEIHHOTO  IMPOW3BOJICTBA, MAaTEePHAIHHO-TEXHUYECKOMY  00eCreueHUIo
JeSTeNbHOCTH

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

3aganue: Pemure norapudmuyueckue ypaBHEHUS! 1 HEPAaBEHCTBA!
1) logix —log ,x — 6 = 0;

2) glg (x2 —4x—1) =Ig 8x —lg4x

3) logi(3x+5) +logi(x —1) = -1

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

IHopsinok BbINIOJIHEHHS PA0OTHI:
1) HaiinuTe 06acTh AOMYCTUMBIX 3HAUCHHH.
2) Hcnonw3ys cBoiicTBa jorapudmMoB, o0e 4YacTH ypaBHEHHs MPHBOJAUM K OJHOMY OCHOBaHHIO
log, f(x) = log, g(x). [loTenuupyem ode yactu ypaBHenusi, monydaem f(x) = g(x).
3) Pemaem momyueHHOe ypaBHEHHE. T.K. MOTEHIMPOBAHWE YpPAaBHEHUS MOXKET MPUBECTH K
MOSIBJICHUIO MTOCTOPOHHUX KOPHEMH, TO JeraeM MpOBEpKY.
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4) 3ammchiBaeéM OTBET.

5) Hcnoaw3ys omnpezencHue jgorapudma o0e 4acTy HEpaBEHCTBA MPUBOIUM K OJTHOMY OCHOBaHHIO,
T. €. mostydaeM HepaBeHCTBO Bua 10g,f(X) <10gag(x).

6) Ilpu pemeHun OrapuMHUUYECKUX HEPABEHCTB HY)KHO YYHUTHIBATH CBOWCTBO MOHOTOHHOCTH
norapupMUUecKoi QyHKIIHH, T.€.

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

Pemenne JIOI‘apI/I(i)MI/I‘ICCKOFO HCEPaBCHCTBA CBOJAUTCA K PCHICHUIO CUCTCM HCPABCHCTB!:

f(x)>g(x)
npua > 1 log, f(x) >log,g(x) &< f(x)>0
gx)>0
fx) <g(x)
npu 0 < a <1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0
1) logix —log ,x—6=0 o/13: x>0
Pemraem 310 ypaBHEHHE METOIOM BBEJICHHUSI HOBOM MTEPEMEHHOM :
logsx =y
yi-y—-6=0;
Y1 =2y, =3;

Bo3sspaiaemcs k ctapoi IEpeMEHHOM:

logyx =—2 wumu log,x = 3.

[Tonyunnm npocrelinme JorapupMUUecKre ypaBHEHUs], pelias KOTOpPbIe MOTydYuM
x =472 x = 43,

1

= — x = 64.
16

X
O06a 3HaueHus: BXOAAT B 00JaCTh JOMYCTUMBIX 3HAUCHUM.

OtBer: i; 64.
16
x> 0;
2) log;(2x? — 7x + 6) —log,(x — 2) =log, x  OH3: {2x2 —7x+6 >0
x—2>0

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

log,(2x? — 7x + 6) = log,(x — 2)x;

2x2 —7x + 6 = x? — 2x;

2x2 —7x+6—x%>+2x =0;

x> —5x+6=0;

X1 =2; x, =3.
[IpoBepum, npuHaiexaT v HalaeHHbIe KopHu OJ13:
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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
OrtserT: 3.

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

CocraBuM cucTEMY HEPaBEHCTB, YUUTHIBAS, YTO JIOTapU(MUPYyEMOE BBIPAKEHHUE JOJKHO OBITH
I10JIO)KUTEILHBIM U OCHOBaHUE MEHbIIE 1.

x>+ 7x+10>0

1\"%;
x2+7x+1OS(—)
2

{x2+7x+10>0.
x> +7x+10< 4’

PGHIaGM KBaI[paTHLIG HepaBeHCTBaI
X2 4+7x+10>0
x2+7x+10=0

X1 = =5 x; =-2 + - +

-5 -2

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

-6

Haiiném pemenne cuctemsl:

[ UK SO
-6

-5 -2 -1
Otser: [—6;—5) U (—2;—1]

(I)opMa NpeaAcCTaBJICHUSA pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepun onenkmn:

Ouenka "oTJHYHO" BBICTABIACTCS, €CITM paboTa BHIITOJIHEHA B TIOJIHOM 00BEME C COOII0IEHHEM
HEO0OXOIUMOM TOCIEAOBAaTEIBPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.
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Ounenka '"ya0BJIeTBOPUTEJBHO' BBICTABISAECTCSA, €Cid paboTa BBIIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PabOThI HE TO3BOJISIET CIIENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckas padora Nel6. PaguanHblii MeTOX M3MepPeHUS YIJIOB BPAIEHUSA U CBA3bL C
rpaaycHoii Mmepoii. HaxoxxaeHue 3Ha4YeHUl TPUTOHOMETPHYECKUX (PYHKIMH

Heab: @opMupoBaTh HABBIKM TIEpeXoJla OT paguaHHOW MEphl YIJIOB K T'paayCHOH W 0OpaTHO,
HAXOXJICHUS 3HAYCHHH TPUTOHOMETPHUUECKUX (YHKIIHIMA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparps cmocoObl perieHust 3aaad Mnpo(ecCHOHAIBHON JesTeIbHOCTH HPUMEHHTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pad0OTAaTh B KOJUICKTHBE U KOMAH/IE;
I1K 1.5. BbInosnHATE pacyeTsl HapaMeTPoB MEXaHUYECKOH 0O0pabOTKM M3rOTOBJICHUS JeTajeil MallluH, B
TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS.
IIK 5.2. CompoBoxaaTb HOArOTOBKY (DMHAHCOBBIX JOKYMEHTOB II0 IPOM3BOJCTBY M pean3aluu
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOTO  IMPOU3BOJCTBA, MAaTEPHAIHHO-TEXHUYECKOMY  00eCIeueHUI0
JesTeIbHOCTH

MarepunanbHoe obecrnieyeHue:

WnauBuyanbHbIe 3aJJaHUs, CIIPABOYHBIE MATE€PUaIbl, KOHCIIEKTHI JICKIUI.

3aganmue:
1. BrIpa3uTe B paanaHax BEIMYUHY YTJIa, 33JIaHHOTO B Ipaaycax
a) 150° 6)450° B)40°
2. BeIpasute B rpajycax BeIUYHHY YTJIa, 33JJAHHOTO B paJinaHax

T 4T
a) — 6)4mr  B) —
) To ) ) S
3. Hcmonb3ys omnpeneneHus: TPUrOHOMETPHUYECKIX (DYHKINH, HAWAUTE 3HAKHM STHX (QYHKIUH IS
YTJIOB:

2
a) —210°  6) =
4. 3ybuatoe xoneco mMmeeT 72 3ybua. Ha ckonmbko IpagycoB MOBEPHETCS KOJECO MPHU MOBOPOTE
€ro: a) MpoTUB YacoBOM cTpenku Ha 21 3ybelr; 0) mo yacoBoii crpenke Ha 144 3y6ma?
5. lkuB smexkrpomotopa naenaer 6000 oOOpoTOB B MUHYTY. BhIUMCIHTE YIIOBYIO CKOPOCTH
BpAIllCHU B Ipajaycax B CEKYHIY U B paguaHax B CEKYHIY.

IMopsiiok BbINOJIHEHUS] PA0OTHI:
1. PaagmanHas u TpagycHas Mephl CBs3aHbI 3aBHCHUMOCTBhIO 180° = m paguan. [loatomy 1° =

VA
3HAYUT X ° = Tgo & PaAAMaH.

180°’

. . 180°
2. YrtoObI BBIpa3uTh YToJl B TPalyCHOM Mepe BOCIIONIb3YITECh COOTHOIIEHHEM 1pas, = .

3. Ha‘lepTI/ITC CAMHUYHYIO OKPY’KHOCTb, OTJIOXKHUTEC 38.I[2lHHLII71 yroJi, IIOMHA, 4qTo
MOJIOKHUTECJIBHBIM  CYHHUTACTCA  YTOJI, OTKJIaJIBIBaeMBII)’I IIpOTUB JacoBOM CTpPCIIKH, a
OTpULATCIIbHBIM — I10 4acoBOM CTPCIIKC.
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1. BripazuTte B paananax BeJIMYMHY yIIia, 33JaHHOTO B rpaycax
a) 120° 6)225° B)10°

a) 120°=——-120° =25 6)225° = ——-225° =% B)10°=——-10° = —.
180 3 180° 4 180° 18
2. BeIpa3ute B rpaaycax BEIMYHMHY yIia, 3aJaHHOTO B pajraHax
N TN
)y 05 B
a)3_”=£0°.3_”=1080 6)2_”2@.2_”2400 B)s_n=£m51=1500
5 T 5 9 /4 9 6 T 6

3. Mcnonp3ys omnpenenenus: TPUTOHOMETPHYECKUX (DYHKIMHM, HaWIUTe 3HAKK ATUX (DYHKIMHA IS
YTJIOB:

a) —120°  6) =

[TocTpouM €IMHUYHYIO OKPYKHOCTh M OTJIOXKHM JaHHble yribl. Yroin—120° oTkiagsiBaeM IO
yacoBoil cTpeinke. Touka, cooTBeTcTBYIOIas yriay —120° nexurt B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

Ouenka "oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka ''xopomo" BBICTaBISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MIpOBEIEHUS pabOThI ObUIH JOMYILEHbI OIIMOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABUIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHSI TPDUTOHOMETPHH.
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTuyeckast padora Nel7. IIpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BbIPAKEHUI.
OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECTBA.

He.]'Ib: (I)OpMI/IpOBaTL HaBBIKH HpeO6p330BaHI/IH TPUTOHOMCTPHUYCCKUX BBIpa)KeHHfI, HCIIOJIb3YyA
OCHOBHBIC TPUTOHOMETPUUCCKHUE TOXKICCTBA.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

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

3aganue:

1. HaiimuTe 3HaYeHUS TPUTOHOMETPUIECKUX (DYHKIIHIA, €CITH U3BECTHO:
1) cos x= 0,8, 3?7{ <x< 21

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

3) tg x= —z,g << T

2. Konebanue Hanpspkenus 3agaercst popmynoit: U(t) = U, cos(wt + ¢).Haiiqure 3naucHne
HaIpsKEHUs, €CIi u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

T
O<wt< E
3 BBI‘II/ICJ'H/ITC c0512°-c0s48°—sin12°-sin48°
’ €0554°-5in36°+c0s36°-sin54°
3w
sin(m+a tg\5+a cos 2t .
4. YrpocTuTe BBIpAKECHHUE a) — (3,T ) _ t((z — 2 +tg(m — a); 6) —————-sint
sin(-a)  ctg(n-a cost—sint
5. JIaHO cos x= —S; cosp = —%; T <X< 3771; T<p <37”.

Hatinure sin(x —p).
sin(<—B)cosB+cos(a—B)sinf
cos(a—p)cosp—sin(a—pB)sinf

6.JloKaXuTe TOXKISCTBO: ga

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3anumuTe yciaoue.

2. 3anummte (GOPMYIIBI OCHOBHBIX TPHUTOHOMETPHUECKHX TOXKIECTB, COJEpIKAaIlue JTaHHYIO
(GYHKIIHIO U TY, KOTOPYIO HEO0X0IMMO HalTH.

3. Beipaszute Hem3BecTHyIO (yHKIHIO. Ecam HEoO0X0IWMO W3BJIE€Yb KBAaAPaTHBIH KOPEHb, TO
OTIpeIeNIUTE 3HAK UCKOMOHN (DYHKILIUH, UCHIOJIBb3YS 3aJaHHYIO YETBEPTh.

4. BbluncnuTe 3HaYEHUs BCEX HEM3BECTHBIX (PYHKIIUM.

1. Jlano: cos x= 0,8, 3;” <xX< 21

Haiitu: sin , tg «,ctg «
Pemenne:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUIECKOE TOXKAECTBO

cos? o +sin? «=1

Beipazum u3 HEro HCKoMyro QYHKIHIO Sin «= +V1 — cos? «
Taxk xak cunyc B IV 4eTBepTH NMeeT OTPHUIIATEILHOE 3HAUYCHUE, TO
sin = —/1 — 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

tg X=
g oS X
[ToncTaBuM M3BECTHBIC 3HAYCHUS U HAWJIEM HEU3BECTHYIO () YHKITUIO
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-0,6 6 3

tgx=—g ="g= 3= "07

3) 3amumieM OCHOBHOE TPHIOHOMETPHUYECKOE TOKIECTBO
tg «<-ctga =1

1
BBIpa3I/IM N3 HET'O HCKOMYIO (bYHKI_[I/IIO Ctg X= tg_oc

t 4 1
=== —] —

ctg 3

3. JaHno: )sin <= 0,6,% <X T

Haiitu: cos &, tg &, ctg <
Pewenue:
1)3amnuiieM 0OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
cos? « +sin? <=1
Beipaszum u3 Hero uCKomyro QyHKIHIO oS X= +V1 — sin? o«

Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuireM OCHOBHOE TPUTOHOMETPHUICCKOC TOKIACCTBO

sin «
tg xX=

coS X
[ToscTaBUM U3BECTHBIC 3HAYCHUS U HAMIEM HEM3BECTHYIO ()YHKITHIO

t 0.6 6 3 0,75
=== = —
9= 208" "8 1 '
3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYCCKOE TOXKIECTBO
tg - ctga =1

1
Bripasum u3 Hero HCKOMyro QyHKIUIO ctg &= P

t 4 11
== —] -
€9 3 3

3
4. Nano: tg x= _Z’g <xX<Z T

Haiitu: cos «, sin &, ctg «
Pewrenne:
1) 3anmiuemM OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO
tg «<-ctga =1
Beipa3um 13 Hero HCkoMyro (QyHKLUIO ctg <= =

tgx
1 1
ctg x= -1
g 3
2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
5 1
1+tg° x=—5—
c0s* X
1
Bripa3um U3 Hero uckoMmyro GyHKIUIO €Os X= + N
g
1 1 4
Tak kak kocunyc Bo |l yeTBepTH oTpunaTeneH, To cos X= — ==—T==—q
14— =
16 16

3) 3anuiemM 0CHOBHOE TPUIOHOMETPHUECKOE TOKIECTBO
cos? « +sin® =1
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Beipaszum u3 Hero uckomyro QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo |l deTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue Hanpsokenus 3agaercs Gopmymnoit: U(t) = U, cos(wt + ¢,).Haiinure 3nauenne
HaIpsKEHUs, €Ciii u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.

c0s71°c0526°+sin71°-sin26°

sin20°c0s25°+c0520°sin25°

3.Brruncnure

Pemenue:
c0s71° - c0s26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
HJ’IH pPEUICHUA HaM HCO6XOI[I/IMO HUCIIOJIB30BaThb (bOpMy.TIBI CJIOKCHUS .
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina * cosf + cosa - sinf8
c0S71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°

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

= tg45° =

4. VIIpoCTUTE BBHIpaKEHHUE: _ >
ctg(E—a)-ctg(n+a)-cos(7—a)

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO IPUMEHUTH (OpMyJibl NpuBeAeHUs. [ljig 3TOro BCIIOMHUM
MHeMOHHuYecKoe npaBuwio: 1) Hazpanue ¢pyHKIMH He MEHSETCA, €ClM K apryMeHTy o rpuOasisiercss —un
wii 7h.

Ha3Banue ¢yHKIMM MEHSETCA, €CIM K apryMEHTY O MpHOaBISIeTCs —%n WIH 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
5. Jlano sin «x= 18—7; cosp = g; g <x<m 0<B< g
HatinuTe sin(x +8).
Pemenmne: Hnst pereHus HaMm HYKHO HCITOJIb30BaTh bopmyny CIIOKCHUS

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

Ho HaMm Heu3BeCTHBI 3HaveHus: cos « u sinf.

Haiinem cHauana 3TH 3Ha4€HUS, HCTIOJIb3Ysl OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO:
cos® o« +sin®* «= 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 —_——= o= ==
25 25 25 25 5
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[ToxcraBuM HaliieHHBIE 3HAYCHUS B (DOPMYITY M BBIYUCIIUM 3HAUYCHUE
sin(< +).

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

17 17

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

6.JlokaKuTe TOXKACCTBO: tga

JlokazarenbCcTBO:
BelnuiieM oTAeIbHO JIEBYIO YaCTh TOXKIECTBA M IPEOOpa3yeM €€, UCIOIb3ys (POPMYIIbI CIOKEHHMS:
sin(e< =) cosp + cos(a — B) sinf  sin(a—f+ ) sina

cos(a — B) cosp — sin(a — B) sinf ~ cos(a — B+ B) cosa
g x=tg «

tga

ToxaecTBO J0Ka3aHoO.
Bo3MOeH M apyroi cnocob J0Ka3aTenbCTBa:
sin(oc —f) cosp + cos(a — B) sinf  (sina - cosf — cosa - sinf)cosf + (cosa - cosf + sina - sinf8)sinf

cos(a — B) cosp — sin(a — B) sinf ~ (cosa - cosp + sina - sinB)cosB — (sina - cosp — cosa - sinB)sinf
Packpoem ckoOku 1 mpuBeieM MOA00HBIE ClIaraeMble
sina * cos?p — 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

" cosa(cos?f + sin2f)  cosa
g x=tg «

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

Kputepun onenkmn:

Ouenka "oTJIMYHO" BBICTABISCTCA, €CTU PabOTa BHITIOJIHEHA B TIOJIHOM 00BEME C COOJI0/IEHHEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUS.

Ounenka ''Xxopomo" BBICTaBISETCSA, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM paboTa BBHINOIHEHA HE MOTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MpOBeIeHUs pabOTH! ObUTN TOMYIEHb! OLIHOKH.

Ouenka '""Hey10B/IeTBOPUTENbHO'" BBICTABISETCS, €CIM PabOTa BBIMOJHEHA HE TMOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

IIpakTyeckoe 3ansaTue Ne 18
«IIpeodpa3oBaHusi TPUTOHOMETPUYECKHUX BbIpaskeHUil. @®OpMYyJIbl CII0KEHH S, YIBOCHHSI.
Dopmy.Jibl IPUBEICHUS.

Heab: @opMupoBaTh HABBIKM MPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH, HCIONB3YS
(hOpMYIIBI CITOKEHHUS, YIBOSHUS U TIPUBEICHUS.

Boinosinenue padorsl cnocodocTByeT OPMUPOBAHUIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUIGKTHBE U KOMaH/IE

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAJIbl, KOHCIICKTHI JICKIHH.

3aganue:
c0512°c0s48°—sin12°sin48°

€0554°-5in36°+c0s36°-sin54°

3n
sin(mr+a) _ tg(7+a) B ' LZt_ )
sin(%”—a) ctg(m—a) +tg(m — a); 0) sint

cost—sint
3 24 3 3
3. laHo cos «= - cosf = — o T <&< ?”; n<pf <?n.
Haiigure sin(x —f).

1.Brruncnure

2. YpocTuTe BhIpaKEHHUE a)

sin(x—pB)cosB+cos(a—B)sinff

cos(a—p)cosB—sin(a—pB)sinp =tga

4. JloKa)XuTe TOXKIACCTBO:

IMopsiiok BBINOJTHEHHS PAOOTHI

1) 3anumuTe 3amaHWe W ONpEACIHUTe, KaKUMH (GOpMyJaMH TPUTOHOMETPUH  HYKHO
BOCIIOJIb30BaThCH.

2) Ilpumenute 5T HOPMYIIBL.

3) YopoctuTe moNyduBIIeecs BbIpaKeHUE. BblumcauTe, €CIH 3TO HEOOXOJWMO, 3HAYCHHE
BBIPAKCHUSI.

c0s71°c0526°+sin71°-sin26°

1 .Berunciure

sin20°-c0s25°+cos20°sin25°
Pemenue:
cos71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
Z[J'IH peUICHUs HaM HCO6XOI[I/IMO HUCIIOJIB30BaTh q)OpMy.HBI CJIOKCHMUA:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosf + cosa - sinf
coS71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°

s$in20° - cos25° + cos20° - sin25° sin(20° 4 25°)  sin45°
s5in(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =

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

[Ipu pemeHnn 3TOro 3aJaHus HYXHO MPUMEHHUTH (OPMYJIbI NMpHuBeneHus. i1 3TOro BCIIOMHUM
MHeMoHHMuecKoe npasmiio: 1) Hazpanue QpyHkunu He MEHSIETCS, €ClIU K apryMEHTy o Npubasisercs —mn
wi 7h.

T a
Haspanne QyHKIMM MCHSCTCS, SCIH K apryMCHTY O NPHOaBISeTCs —on WK o, N-

HEYETHOE YUCIIO.
2) CraBUTCS 3HAK UCXOJHOM (YHKIIMH, CUUTAS , UTO O- OCTPBIN yTOJL.

Pemrenne:
sin(180° + a) - tg(c —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  cosa-sina
p 31_[ :t ot — = ; =COSOf: = Slna
Ctg(E —a)-ctg(n+ a) - COS(T_ ) ga - ctga - (—sina) ctga e cosa

3. JlaHo sin oc=%; cosf =§; §<o<< m 0<p <§.
Hatinute sin(x +p).
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Pemenue:  Jlns  pelmleHMs ~— HaM  HYXXHO  HUCIOJB30Bath  (OpPMyIy
sin(a + B) = sina - cosf + cosa * sinf

Ho HaM HEM3BECTHBI 3HAYeHUA COS & U sinf.

HalizeM cHavaia 5TH 3HAYEHUS, UCII0JIb3Ysl OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO:
cos? x +sin® «=1

BeIpa3uM 13 HEro HCKOMYI (QYHKIHUIO cos = +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tak kak Kocunyc Bo || ueTBepTH oTpHuATENEH, TO cos o= — |1 — = /E — e =T

v . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEPTH MOJIOKHUTENBHBIN, TO sinf = J 1-== \/g == J==c

[ToxcraBuM HaliieHHbIE 3HAUEHUS B (POPMYITY M BBIYUCIIUM 3HAUCHUE
sin(x +p).

8 4 ( 15) 3 32 45 13
_._+ . —
5 17

sin( +4) = T -

58 85 85

sin(c<—B)cosB+cos(a—B)sinf
cos(a—p)cosp—sin(a—pB)sinf

4. JIOKa)XHUTe TOXKIECTBO: tga

Z[OKa?»aTeJ'IBCTBOZ

CJIOKCHHUA

Brinumiem oTaensHO JICBYIO 4aCTb TOXKACCTBA U npeo6pa3yeM €C, UCIIOJIb3YsL (I)OpMy.]'ILI CJIOKCHHA:

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

Toxk1ecTBO JOKa3aHo.

Bo3MOKeH M IpYroi crocob M0Ka3aTelbCTBa:

sin(«—B)cosp+cos(a—B)sinf _ (sina-cosp—cosa-sinf)cosf+(cosa-cosp+sina-sinB)sinf

= tga

cos(a—p)cosp—sin(a—p)sinf  (cosa-cosf+sina-sinf)cosf—(sina-cosf—cosa-sinf)sinf

Packpoem ckoOku 1 mpuBeieM MOA00HBIE CllaraeMbIe

sina - cos?p — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin?f  sina - cos?p + sina - sin?f

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2  cosa - cos?f + cosa - sin?f

sina(cos?p + sin’B)  sina

= = = tga
cosa(cos?B + sin?B) cosa g
tg x=tg <

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM

HCO6XO,[[I/IMOI71 NOoCICA0BATCIbHOCTHU HeﬁCTBHﬁ; B OTBCTC INPABHUIILHO W AKKYPATHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI

2-3 Hemouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO,
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUS pabOTHI ObUTN IOMYIEHb! OLITHOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CAENaTh MPABUIBHBIX BHIBOJIOB.

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

IIpakTnueckoe 3ansaTue Ne 19
IIpeoOpa3oBanusi TpUroHOMeTpUYecKuX Bhipa:keHuil. [IpeodpazoBanue cymmbl
TPUTrOHOMeTpUYecKHX (pyHKIUI B npon3Benenue. [IpeodpazoBanne npousseaeHus
TPUTOHOMETPUUYECKUX (PYHKIHI ¢ CyMMY

Heab: @opmupoBaTh HaBBIKM MPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUI, HCIOJB3YS
dopmynbl mpeoOpa3oBaHHUs CYMMBI U Pa3sHOCTH TPUTOHOMETPUYECKMX (YHKIMHA B HPOU3BEACHUE,
peoOpa3oBaHUs IPOU3BEICHUS TPUTOHOMETPUUYECKUX (PYHKIIHA B CyMMY.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IC

MaTepI/IaJIbHOC o0ecneyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTLI HeKHHﬁ.

3aganue:

o in78°—sin42°
1. HaiiauTe 3HaueHHE BHIPAKEHUST: ————

c0s78°—cos42°
cos a—cos 3a+cos5a—cos7a

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

in2a+sin6
3. JIoKa)uTe TOXKAECTBO: ——— = = tg4a

cos2a+cosba

ITopsinok BbINOJIHEHUs PadOThI

1. 3anumuTe 3amaHue W ONpeAeNuTe, KakuMud (opmylaMH  TPUTOHOMETPUU  HYXKHO
BOCITIOJIb30BaThCA.

2. Tlpumenure 3TH GOPMYITHL

3. YopoctuTe moONy4yUBIIEeCS BBhIpaKEHHE. BbIYMCINTE, €CIM 3TO HEOOXOJMMO, 3HaueHHUe
BBIPKCHHUS.

. Sin68°—sin22°
1. Haligure 3HaueHne BBIpaKCHUA: ——————
€0568°—c0s22°

Jlig pelieHUss HaM HYKHO BOCIIOJIb30BaThes (opMyliaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BE/ICHHE:

a+p a—p
cosa + cosf = 2cos * coS
2 2
a+p o a=f
cosa — cosff = —2sin - sin
2 2
a+ a-—
sina + sinfd = 2sin > p - cos 2 p
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a
sina — sinf = 2cos

Pemenue:

68° + 22° . 68° —22°
sin68° — sin22° 2cos 2 “sin 2 2c0s45° - sin23° cos45°

= 5 5 5 5 = = - = —ctg45° = -1
c0s68° — c0s22° 5 68° +22° . 68° —22 —25in45° - sin23° sin45° g

2 sin 2

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

Jlig peiieHUss HaM HYKHO BOCIIOJIB30BaThes (OpMyllaMu HpeoOpa3oBaHUsS CyMMBI U Pa3HOCTU
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHHE:

a+p a—f
cosa + cosf = 2cos " cos
2 2
a+p a-f
cosa — cosff = —2sin - sin
2 2
a+ a —
sina + sinf = 2sin p - cos p
2 2
. . a+p a—-p
sina — sinf = 2cos - sin >
Pemenue:
25in SEH 2 32 =0
sin3a +sina 2 2 _ 2sin2aqcosa _ cosa — —ctgar
- B _Ba+a . 3a-a —2si Nna sina
cos 3 —Cos & —2sin a2 2 cin a2 a 2sin 2asin sin o

sina+sin3a+sin5a

3. JloKaxxuTe TOKIACCTBO: =tg3a

cosa+cos3a+cos5a

Jlnsi pelieHUs HaM HYKHO BOCIIOJIb30BaThCsl (hopMysiaMu HpeoOpa3oBaHUs CyMMbl M pPa3HOCTH
TPUTOHOMETPUUECKHUX (DYHKIIHI B IPOU3BEICHHE.

Pemenue:

sina+sin3a+sin5a

=tg3a
cosa+cos3a+cos5a
Beimuimem otaenbHO JICBYIO 4aCTb TOXKACCTBA U npeo6pa3yeM €C, UCITOJIb3Ys (I)OpMyIILIZ
. at5a a-5a .
sina+sin3a+sinsa __ (sina+sinSa)+sin3a __ 2SIn——co0s——+SIN3a _ sin3a-cos(—2a)+sin3a _

a+5a a-5a
*COS 2

Bocnonb3zyemcst 4eTHOCTBIO KOCUHYCa cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

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

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

tg3a = tg3a
ToxxaecTBO JOKa3aHO.

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI; B XO/I€

MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.
Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH

00BEM BBHITTOJTHEHHOM YaCTH pa6OTBI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 20
IlocTpoenue rpa¢guKkoB TPUTOHOMETPUUYECKUX (PYHKIIUIA € HCTIOJIb30BAHUEM IeOMETPUYECKHX
npeodpa3zoBanuii. Onucanme NPoM3BOACTBEHHBIX POLECCOB € MOMOIIBLIO rPaGuKOB PYHKIMIA.

Heab: dopmupoBaTh HABBIKM  MOCTPOCHHUS  TpadUKOB TPUTOHOMETPUUYECKUX (YHKIUN C
IIOMOUIbI0 NpeoOpa3oBaHUNl U HcCieNOoBaHUS UX CBOHCTB. DopMHpoBaThb HABBIKM  HCIIOJIB30BAHUS
rpaduKOB TPUTOHOMETPHUECKUX (PYHKIIMI B pEIICHUN MPUKIATHBIX 3a7a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCUOHANBHON eATEeIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
[1IK 1.5. BeINOAHATH pacdyeThl MapaMeTpoOB MEXaHUYECKOM 00paOOTKM M3rOTOBJIEHUS JeTaleld MalluH, B
TOM YHCJIE€ ¢ IPUMEHEHNEM CUCTEM aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS.
I[IK 5.2. CompoBoxgaTh MOATOTOBKY (MHAHCOBBIX JOKYMEHTOB IO MPOU3BOJACTBY M pealn3aluu
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJCTBA, MAaTepHaIbHO-TEXHUYECKOMY  00ecreueHUIo
NeSITEIbHOCTH

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

3ananmue:
1. Ha pucynke n3zobpaxen rpaduk 3aBUCUMOCTHA KOOPAMHATHI OT BPEMEHH
KOJIEOJIIOIIErOCs Tea.
AT e
£ |1 L U

ESaite:
ITo rpaduxy onpenenure: 1) aMmuutyy kosnebanuii; 2) nepuos kojaedanuii; 3) yactory
KoseOaHuii; 4) 3anumuTe ypaBHEHUE KOOPAUHATHI.

2. Ectb MraoBenHas ¢pororpadus BOJIHBI B PE3MHOBOM ILIHYPE.
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Omnpenenure: 1) AMHY BOJHBI; 2) aMIUIUTYy KOJI€OaHUN YacTHUEK IIHYpa.

0 1 A\3/4 5 6\

3. ITo mpencraBiieHHOMY TpadUKy ONMPEACIUTE aMILUTUTYAY U TIEPHO]T KOJICOaHH I
HUTSHOI'O MasiTHHUKA.
x,cm 4

| i T
. LY

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOaHHI ONPEEIIUTh aMILTUTYLY, YTIIOBYIO
CKOPOCTb, IIEPUOJ] ¥ 4acTOTy. HauepTuTh rpadmk JaHHOTO TAPMOHHYECKOTO KOJICOaHMSI.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

5. [Moctpouts rpaduk pyakmuu y = 3sin(x — %). 3ammcarh CBOMCTBA ATOW (PYHKIIUU.

IMopsinok BbINoOJIHEHUS PadOTHI:

1) O3HaKOMUTBCS € YCIOBUEM 3a/1a4i, IPOAHAIU3UPOBATH TpadUK.

2) Ilo rpaduKy, UCIIONB3Ys] CBOHCTBA TPUTOHOMETPUYECKUX (PYHKIUH, ONPENEIUTh HEOOXOIUMbIE
BEJIMYMHBI, 3aIIUCATh OTBET.

[Tpu mocTpoeHnn rpaduka Hy>KHO BOCTIOIB30BATHCS MPEOOPa30BAHUSIMU TPAPHUKOB.

1.y = f(x) + b — rpapuk ¢ynkuu nomydaercs u3 rpadpuka Gynkuuu y = f(X) myrem
napajuieJIbHOTO TepeHoca 3Toro rpaduka Ha BeauunHy Baoib ot OY. Ilpu stom, eciu b>0, To rpaduk
¢dynkuuu f(X) + b pacnonaraercs Boiie rpaduka Gynkiwn f(x), eciu b<0, To HIbKE 3TOrO rpaduKa.

2.y =T (X + b)- rpadpux dyHkumu nomydaercs u3z rpaduka GyHkumu y = f(X) ¢ MoMoIso
napajieJIbHOro IepeHoca 3Toro rpaguka Ha BenuuuHy b Baosns ocu OX, npu 3tom, eciau b>0, To ciBUT
BJIEBO, a ecyid b<<0, TO CBUT BIIPaBO.

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

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

eciu @> 1, To Bce opanHathl rpadguka af(x) yBennuuBarTCs B a pas, eciu a< 1, To yMEHBIAIOTCS B
a pas.

5.y = fla x) — rpaduk ¢yHkuuu mnonyyaercs u3 rpaduka ¢yHkmuu y = f(Xx) ¢ momormibro
pacTsHKeHUs WK CKaTHsl BAOJb oc OX MpONOpIUOHANBHO KOAPOHUIMEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxxumaercs B a pas, eciau 0 <a<l, To pactsarusaercs B 1/a pas.

6.y = | f (x] - JUI TIOCTPOEHUS 3TOT0 rpaduka HY»KHO MOCTPOUTh rpaguk QyHkuuu y = f(x) u

0To0pa3zuth oTHOCUTENBHO ocu OX Te yacTu rpaduka, KOTOPIE PACTIOIOKEHBI HUXKE ITOU OCH.
[Tocne moctpoenus rpaduka IpoOBEIUTE UCCIeA0BaHNE QYHKITUU MO OOIIEH cXeme.

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

dyuknus y = sin X

I'paduxoM pyHKINHU SBISIETCS CUHYCOHIA.
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[TosHY10 HEOBTOPSAIOIIYIOCS YaCTh CUHYCOUAbl HA3bIBAIOT BOJHOW CHHYCOUBI.
[TooBUHY BOJIHBI CHHYCOU/IbI HAa3bIBAIOT MOJTYBOJIHOM CUHYCOUIBI (MU apKOM).

y=sinx

4
v

0
3
I
[N
S
1
a
|
A 4
¥T
| o
SERE =
i3
L)
<
(o)
3

CaoiicTBa GpyHKIHH Y= SiN X:

1) O6nacte onpeneneHus: PyHKIIUH —MHOKECTBO JEHCTBUTEIBHBIX YUCEI.

2) O6nacth 3HaueHUH QyHKIUH —0Tpe30K [—1; 1]

3) D10 HeueTHasE QYHKIHS.

4) Oto HenpepbiBHAS (QYHKIIHUA.

5) Koopaunats! Todek nepecedenus rpaduka:-c ocsio adbcnucce: (nn; 0),-¢ ocsio opaunar: (0; 0).

6) Ha otpeske [-n/2; n/2] pyHKuusa Bo3pactaer, Ha oTpeske [1/2; 3n/2] —yObiBaer.

7) Ha npomesxyTkax [27n; ©t + 2nn]| GpyHKIMS IPUHUMAET NOJIOKUTEIbHBIE 3HaueHUsl. Ha mpoMexyTkax

[-7 + 27n; 27n] QyHKIMSA TPUHUMAET OTPHUIIATE/ILHBIC 3HAYCHHUSL.

8) IIpomexxyTku Bo3pactanusi yHKuuu: [-n/2 + 27nn; m/2 + 2nn].IlpomexxyTku yObiBanus GyHKuuu: [mw/2
+ 27n; 3n/2 + 27n].

9) Toukn MuaIMYMa pyHKIMH: -T/2 + 27tn. Toukn MakcumMyma QyHKIUU: /2 + 21tn

10) dynkuus orpaHrueHa cBepxy u cHu3y. Haumensiee 3HaueHne QyHkuuu —1, Haubosbliee 3HaYCHHE
1.

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

- s s =
2. IoctpouTts rpauk GyHKIMH y = 2cos(x + 7). 3alUCaTh CBOUCTBA ITON (QYHKIHH.
Chauazna noctpouM rpaduk GyHKIHUU y = cosx
— T = i
[lepenecem rpaguk GyHKINHU y = cosx Ha ; BIeBo. Homyunm rpaduK QYHKIUHH y = cos(x + 7).
PactsneM rpaduxk nomyuduBiieics GpyHkuuu B 2 pasza B1oib ocu QY.

A

y:Zcos(Hg] 1 f._

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;
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(2n/3 + 27n; -2) — min;
7. T=2x.

(I)opMa NMpeaAcCTaBJdCHUA pe3yjbTaTa: BEIIIOJITHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0oOXOIMMOM MOCEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEJIbHO' CTaBUTCS, €CIM padOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHY.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTuyeckoe 3ansiTue Ne 21
«IIpocreiine TPUrOHOMETPUYECKHE YPABHEHHUSI H HEPABEHCTBAY

Heab: @opMupOBAaTh HABBIKM  PELICHUsS NPOCTEHIIMX TPUTOHOMETPUYECKHX YPABHEHUH H
HEPABEHCTB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MIONCKA, aHAJIM3a U UHTEPIpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbBIE TEXHOJIOTUH JUISl BBIMOJIHEHUS 3a/1a4 TPO(pECCHOHATILHOM 1eATeIbHOCTH

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

3aganue:
PeI_HI/ITe TpI/IFOHOMeTpI/ILIeCKI/IC ypaBHeHI/IH:
1) cos3x =0
2) sin (Zx — %) =-1
T
3) 3tg (4x + E) -3

4) ctg(2x+§) =—§

5) sin4x - cos3x + cos4x - sin3x = %

Iopsaok BbINOJIHEHUS PA0OTHI:

1. 3anumuTe ypaBHEHHE W OMNpPEACINTE, K KaKOMYy BHIYy OHO OTHOCHTCS W Kakouh (opMyron
HE00X0IMMO BOCIIOJIb30BAThHCA.

2. PemmTe ypaBHEHHE.

3. 3anumuTe OTBET.
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Pemmre TpuronomerpuuecKkue ypaBHEHUS:
1) sin2x =0

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

XXX XX R TAT R NEZ,

OtBeT:x = gn, neZ
2) cos (Sx + g) =-1
DTO ypaBHEHHE OTHOCHTCA K YaCTHBIM CJydasMm, II03TOMY KOPHH Haxomarcsi o (Gopmysie

x=m+2nmn, n€Z

XXXXXXXXXXX n
5x+§= T+ 2nn, neZ

T
5x=n—§+2nn, nezZ

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

3) 2cos3x=-1
1

Pazyienim 06e wactu ypaBHenus Ha 2. ITomyuumM ypaBHeHHE: cos3x = —-.

1
OTO ypaBHEHHC HE SIBISICTCS YaCTHBIM ClydaeM, a = —-,|a| <1. IIo3TOMy OHO MMeeT pelieHue,
KOTOpO€ HaxoauTcs o popmyne: x = tarccosa + 2nn, neZ

1
3x = Farccos(— E) + 2mn, nezZ
1
3x = +(m — arccos E) + 27n, nezZ
T
3x = (- §) + 2mn, nez
2
3x =+—+4 2nn, nezZ

x=+—+—n, nezZ

OtBeT: x = +=+""n, neZ

V3

9 a(ox-2) -5

VYpaBHEeHHE UMEET pelIeHUE, KOTOPOEe HAXOAUTCS IO PopMyIie: x = arctga + mn, neZ
m V3
6x —— =arctg| —— | + nn, nezZ
4 3
OyHKIUSA y = arctgx HEYETHAs, IOATOMY arctg(—x) = —arctgx.

6 - t 3+ Z
X i arcg3 n, ne

T T
6x—Z=—g+7m, nezZ
T n
6x = —gn+z+ nn, nezZ
6x = — , A
12+7m ne
T
x=ﬁ+gn, nezZ



0 A 7
TBET: X =——+—n, M€
72 6

, . V3
5)cos6x - cos3x + sinbx - sin3x = Y
Buum, 4TO JE€BYIO 4aCTh MOKHO CBEPHYTH 110 (hOPMYJIaM CIOKEHHS:
cos(a + B) = cosa - cosp F sina - sinf

V3

cos(6x — 3x) = -

V3
cos3x = 7

TeHepb YpaBHCHHUC SIBJIACTCS HpOCTei/'IHJI/IM M €ro KOpHM HaxXOAATCs MO (I)OpMyHe: x = tarccosa +
2nn, nez.

3x = +arccos ? + 2mn, neZ

3x = i%+ 2nn, nez

T
x=iﬁ+ 3n, nez

0 _+7r+27r A

TBETX—_18 3n, ne

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOMMOM TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABWJIBHO M AaKKypaTHO BBHIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITNIOJTHEHHON YacTU TAaKOB, YTO IO3BOJISIET IOJIyYUTh IPABUWIBHBIE PE3YNbTAaThl U BBIBOJABI;, B XOZE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OIITHOKH.

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

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHusl 1 HEPaBEHCTBA

IIpakTnyeckoe 3ansitue Ne 22
«Tpuronomerpuyeckue ypaBHeHHs H METOAbI UX PelIeHHsD)

Heab: PopMHpPOBAaTH HABBIKM  PEIICHUS TPUTOHOMETPUYECKUX YPaBHEHHW, CBOJAIIUXCS K
MIPOCTEUILINM.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocobsl penieHus 3agad npodhecCUOHATBbHON NeSATEIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CpPe/ICTBA MOKUCKA, aHAJIM3a U MHTEPHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(peCCHOHATIBHOM 1€ TeIbHOCTH

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

60



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(mr+x) +7 =0

Ilopsinok BbINOJHEHHS padOThI:

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

2. Ecnu Heo6XoIuMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELINTE ypaBHEHHE OTHOCHUTEIBHO ATOM
nepemeHHou. llocime pemeHuss ypaBHEHHMs C HOBOM IIEPEMEHHOM BEPHHUTECh K 3ameHe. J{OIKHO
IIOJIyYUTBCSl NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHUTE, YTO, €CclM ypaBHEHHE COJCPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4yecTb UX 00JacTh ONpeeICHHS.

3. Ecnmu ypaBHEHHE MOXXHO TPEACTABUTh B BHJEC NPOM3BEACHUS HECKOJIBKUX MHOXKHTEICH, U
IIpaBasl 4yaCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH IPaBWIIO, KO/
IIPOU3BEICHUE pPaBHO HyM0. [IpUpaBHAB KaXKIblii MHOMHTEIb K HYJIIO, IIOJIYYUMM HECKOJBKO
IPOCTEHIINX YpaBHEHUH, KOTOPbIE HEOOXOUMO PEIUTh, YUUTHIBAs 00JIACTH JOMYCTUMBIX 3HAUCHHH.

4. 3anuumure OTBET.

Pemmre TpuronomMerpuueckre ypaBHEHUA:
1) 2cos’x + cosx = 1
Pewenne:
OTO ypaBHEHHE C IIOMOIIBIO BBEJACHUS HOBOH IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN.
I1ycTh 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 "
ti =———=—1;
! 4
-1+3 2
t2 ==
4 4

1
2
BepnaeMces k ctapoit nepeMeHHOM:
cosx = —1UJIU cosx = %
[Tonyunin ABa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpO€ peraercs o obuieit popmyne. Pemum ux.
1Dcosx = -1
x =m+2nn, neZ
2)cosx = %

1
x = tarccos > + 27n, nezZ
T
x =+ 3 + 27n, nezZ

OTBeT: x =W+ 2nn, x = +—+ 2nn, nezZ

wl Y

2) 2cos*x +sinx—1=0
Pemenmue:
9T0 YpaBHCHUEC COHACPKUT PaA3HOMMCHHBLIC (I)yHKHI/H/I, MMO3TOMY Cpa3y BBCCTH HOBYIO IICPECMCHHYHO
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HE IOJIyYUTCS.
Bocnonbs3zyemMcss OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM U BBIpa3uM OJHY (YHKIIHIO Yepes3
ApYTyro:
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 MOX>XHO IIPUBECTH K PCUHICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

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

1-3 1
tlz—:——,
4 2
1+3 4
tzz—:—zl
4 4

Bepremcs k cTapoii mepeMeHHOM:

sinx = 1WA sinx = —%.

[Tonyuyniin ABa MPOCTEUIIMX TPUTOHOMETPUYECKUX YpPABHEHHUS, 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) + 7n, nez
6
T

x=(-D""'—+nmn, neZ

6

T s

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

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

b= =06
8+ 2

tz——=1
10

BepHemcs k cTapoii mepeMeHHOM:
ctgx = 11U ctgx = 0,6.
Pemmm ux.

T

1)ctgx = 1x = arcctgl + nn,neZx = " + nn,neZ

2)ctgx = 0,6x = arcctg0,6 + n,neZ
T
OTBeT: x = 7 +mn,x = arcctg0,6 + nn,neZ

4) cos2x + cosdx — cos3x =0
Pemenue:
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Hcnonb3ys ¢popmyisl mpeoOpa3oBaHUsl CyMMBI M pa3HOCTH (PYHKLHUH B MPOU3BENCHHUE, PA3IOKUM

IMpaBYIO 4aCTh YPAaBHCHUA HA MHOXKUTCIIN:
2x + 4x 2x — 4x
> * cos > —cos3x =0
2c0s3x + cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2c0s3x - cos2x — cos3x =0
cos3x(2cos2x—1) =0

2cos

cos3x = 0 WU 2cos2x—1 =0
HOHytH/IJII/I IIBa HpOCTeﬁmnx TPUTOHOMETPHUYCCKUX YpPaBHCHMSI, IIEPBOC OTHOCHUTCI K YaCTHBIM
ciydasiM, a BTOpoe pemiaercs 1o oomei hopmyse. Permum ux.

1)cos3x =0 2)2cos2x —1=0
T _

3x = 5t nezZ 2c082x —11
T ——
x=—+—-—nneZ cos2x 2

6 3 T

2x = i§ + 27n, nezZ
T
X = ig + mn, nezZ
0 _T + T =+ T + A
TBET: X = ct3 n x== 6 nn, ne.

5) 2sin*(m — x) +5cos(3?ﬂ—x) +2=0
Pewenne:
CHauasia Hy)KHO IPUMEHHUTH (GOPMYJIbI PUBEACHUS: sin(m — x) = sin’x
(7-7)=-s
Ccos X ) = —Sinx
2
[losnyun™m ypaBHeHue: 2sin®x — S5sinx +2 =0
DTO ypaBHEHHE C TIOMOINBIO BBEJICHHUS HOBOW TIEPEMEHHOM MOXKHO TMPHUBECTH K PEIICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

IlycTth sinx = t, TOra HaIle ypaBHEHUE IPUMET BU;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

5-3 1
ti=——=——;
T4 2
5+3 8
t2 = — = 2
4 4
BepHeMcs k cTapoli IepeMEHHOM:
sinx = %I/IJII/I sinx = 2.
1)sinx = ﬁx = (—1)"arcsin% +7n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEIleHHl, T.K. 2 > 1

W T
x=(-1) g+nn,

OtBeT: x = (—1)"§+ mn,
(I)OpMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €Clii padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
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MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJU padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPaBEHCTBA

IIpakTnyeckoe 3ansitue Ne 23
«Tpuronomerpuyeckue ypaBHeHH

Heuab: OOGOOIMINTD, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHMS YYaIIMXCS [0 METOAAaM pELICHUs
TPUTOHOMETPUYECKUX ypaBHEHHUM. POPMUPOBATH HABBIKU PEILEHUS TPUTOHOMETPUYECKUX YPABHEHUM.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHoHaIbHON AeTENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMauu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 32,124 MPOPECCHOHATBHOMN JIeITeIbHOCTH

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

3ananmne:

Pemmte TpuroHOMeTpHUECKHE YPABHEHUS:
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

IMopsiiok BbINOJIHEHUS PA0OTHI:
1.YcranoBure, ABISIETCS JIU YPABHEHUE OJTHOPOIHBIM.
O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

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

2. Ecnu ypaBHEHUeE BISI€TCS] OJJHOPOJIHBIM YPaBHEHHEM IIEPBOTO MOPsJIKa, TO pasjienure o0e yacTu
YpaBHCHHUSA Ha cosx # 0 niu sinx # 0

3. Ecnu ypaBHEHHE SBISETCS OHOPOJIHBIM YPaBHEHHUEM BTOPOTO MOPSIKA, TO PA3ACIUTE 00€ 4acTh
ypaBHEHUsI Ha cos®x # 0 uu sin®x # 0.

4. Beenute HOBYIO IEPEMEHHYIO U PELINTE YPaBHEHHE OTHOCUTEIBHO ATON IIEPEMEHHOM.

5. BCpHI/ITCCB K CT&pOfI HCpCMCHHOfI " pCHINTC MMOJTYYHUBIINCCAH HpOCTGfII.LIHC TPUTOHOMCTPUYICCKHUC
YpaBHEHHUS.

6. 3anuIuTe OTBET.

Pemure TPUTOHOMCTPUYCCKUEC YPABHCHUS:
1) 2sin®x — 5sinx - cosx + 3cos?x =0
Pemenne:
ypaBHCHI/IC ABJIICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPAJAKA. qTO6LI
€ro PeIInTh, pa3aeianM o0e YacTH Ha cos’x # 0.
2sin®x  5sinx - cosx

cos?x cos?x

3HaeM, 9TO L tgx.2tg*x — 5tgx +3 =0
cosx

+3=0
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BeneM HoByI0 nepemenHyro. IlycTh tgx = t, Torga Haie ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yuntsisaem OJI3: x # ~ + n, neZ.
2t2-5t+3=0
D=25-4-2-3=1 VD=
5-1 L
t,y =—— =
g
5+1

t,=—— =15
2 4

BepneMcs k ctapoit mepeMeHHOM:
tgx=1 wm tgx =15
l) tgx =1 x = arctgl + nn, neZx = %+ nn,nez

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

OTBeT: x = % + n,x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
CHayana npeobpa3zyeM apryMeHT , UCII0JIb3Ys (hOPMYJIbI IBOWHOTO apTyMEHTA: Sin2x = 2Sinx - cosx.
4sin’x — 6sinx - cosx + 2cos’x = 0
VYpaBHeHUE SBISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTO Mopsiaka. YToOsl
€ro PeIINTh, pa3IieaTuM 00€ YacTH Ha sinx # 0.
4sin’x  6sinx - cosx 2cos’x

+ =
sin’x sin’x sin’x
3HaeM, UTO — = ctgx4 — 6¢tgx + 2ctg?x = 0
sinx

Benem HOBYIO IICPEMCHHYIO. HYCTL ctgx = t, TOrja Hal¢ ypaBHCHUC IIPUMET BU: 2t2—6t+4=0

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

6—2
tlz 4 =1
6+2
t2=—=2
4

BepHeMmcs k cTapoli IepeMEHHOM:
ctgx =1 wnu ctgx =2
arcctgl + mn, neZx = %+ nn,nez

Dectgx =1 x
2)ctgx =2 x

arctg2 + nn, neZ

OTBeT: x = % + nn, x = arctg2 + nn, nezZ
3) 2sin’x + S5sinx - cosx + cos’x = 4
Pemenue:
VYpaBHeHHE TMOKa HE SABJISETCA OJHOPOIHBIM, T.K. B IMPABOM YAaCTH €ro BMECTO HYJISI CTOHUT 4.
HCpCHCCCM 4B MMpaBYIO 4aCTh U IPUMCHUM OCHOBHOC TPUTOHOMCTPUUICCKOC TOKIACCTBO:

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

—2sin’x + 5sinx - cosx — 3cos?x = 0
VYpaBHeHUE Tenephb SBISETCS OJHOPOIAHBIM TPUTOHOMETPHUUYECKUM YPAaBHEHHEM BTOPOTO TOPSIKA.
YT06HBI €10 PENINTh, pa3IeinM 00€ YacT Ha cos’x # 0.

—2sin’x  5sinx - cosx 320

2 + 2
cos“x cos~x
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—2tg*x +5tgx -3 =0

2tg*x — 5tgx+3 =0
Beenem HOBYIO nepeMenHyo. I1ycTh tgx = t, Torja Halle ypaBHEHUE IPUMET BUJ: 2t2 — 5t +3 =0
Yunrsisaem OJ13: x # - + 7n, neZ.

2t>—=5t+3=0
D=25-4-2-3=1, D=1
5-1
tlszl
5+1
t2=—=1,5
4

BepneMcs k ctapoit mepeMeHHOM:

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

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

4)5cos?x + V3sinx - cosx + 6sin’x = 5
YpaBHCHHE TIOKA HE SIBIISCTCS OJHOPOJIHBIM, T.K. B MPABOW YacTH €ro BMECTO HYJS CTOHT 5.
[lepenecem 5 B paByro 4acTh U NPUMEHHUM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO:

5cos2x + V3sinx - cosx + 6sin®x — 5cos?x — 5sin?x = 0
\/§sinx - cosx + sin®x =0
BrireceM 001l MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

sinx =0 wii V3cosx + sinx = 0
1) sinx =0, x =mn,nezZ
2) \/3cosx + sinx = 0

ypaBHeHI/IC ABJIICTCS OAHOPOJAHBIM TPUTOHOMCTPUUICCKHUM YPAaBHCHUCEM IIEPBOI'0O MOPAIKA. YTo0bI

€ro PelInTh, pa3ieTuM 00€ YacTH Ha cosx # 0.
\/gcosx sinx
——+—=0

cosx cosx
\/§ +tgx=0

tgx = —V3
x = arctg(—\/g) + n,neZ
X = —arctg\/§ + nn,neZ
TL’
X =— 3 + mn, nezZ
w
OTBeT: Xx =N, X = -3 + mn, nezZ

dopma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIOJIHEHHOE 3a/1aHNe
Kpurtepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM

HCO6XO,[[I/IMOI71 IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJIICHUS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henouera.

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

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 24
«UucaoBasi  MOCJIEAOBATEIbHOCTh, CIIOCOOBI  ee  3aJaHWs, BbIYMCJIEHHE YWICHOB
nociaenoBarejabHocTH. [Ipenen nocienoarenbHocTu. Haxoxnenune npeaenos GyHKIum,

Mean:
dopMHUpOBaTh HABBIKM  PELICHUS 3a7a4, CBSA3aHHBIX C YHCIOBOH IIOCIIEIOBATEIBLHOCTHIO.

o . (0 o]
CDOpMI/IpOBaTB HAaBBIKHW BBIYHUCIICHHUA IPEACIOB (1)yHKIlI/II/I, PacKphITUA HEONPECACICHHOCTCU (6) u (;)

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01BsiOuparh criocoObl penieHus 3aaad MpoPecCHOHATBHON JEsSTEIIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

MarepuanbHoe o0ecnevyenue: VMHauBUyalibHbIE 3aJaHusl, CIIPABOYHBIE MaTEPHAJIbl, KOHCIIEKTHI
JIEKLIMN.

3ananme.
1) Pemuth 33241 Ha YUCIOBYIO MTOCIIEA0BATEIBHOCTb.
2)BerancnuTh npeesns GyHKIui

3amaunue 1 3aganue 2

Haiitu BocbMOI1 4JIeH MOCIEI0BATEeILHOCTH,
2,

1_ E n o, x*—2x—3
2’

3’ 41U m’ 6.limx_,3 3(2+x——12
2. Hatitu HOMED 4Huciia 3B IIOCJIICAOBATCIBHOCTH
2n+1 x%-1
a, = nz 7.11mx_,1 E
3. Berancnurs:
2
lim (3x* —8x + 5 ; 6x"+5x—4
x—>—2( + ) 8.11mx_)2 2—23(
4.1im \EZas)
. xX—2 1 \/Z_x 9 \/2_x+1
dim, Vo
. x“—16 +1-2
5'hmx—>4 x—d 10.1imx_)3 z

ITopsinok BbINOJHEHHS PadOThI:
BHumarenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHHUS.
[Tonp3ysichb CBOMMHM LIKOJIBHBIMU 3HAHUAMU (B CIIydae 3aTpYAHEHUS BOCIIOJIB3YHTECh CIIPAaBOYHBIMU
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MaTepI/Ia.HaMI/I), BBIINMOJIHUTC 3aaHUC

3amanne Nel

1. JIeBATHIN YIEH MOCIEI0BATEILHOCTH  C, = (%) paBeH?

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

< fo 13 3> V732 2Viss 2183

2. Homep urcia 6, SBISIONIErOCs YWICHOM ITOCIEA0BATEILHOCTH a, = n* — 5n paBeH?
6 =n?—5n
n”-5n—6=0
n, =6

n, = -1 —HOCTOpOHHI/Iﬁ KOpPE€Hb T.K. HOMCP HC MOXET 6BITB OTpULATCIIBHBIM YU CJIOM.

OrtBert: N=6.

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

2 _

1. timo 5 = (3) =1im 202 i X2 = i 2 = 1im2 = 2;
x2—9x 0 x—9 x(x—9) x—9 X x-9 9 x—3

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

0 x>1  (x-1)

X +x,=—4 x; =—5
X +4x—-5=0 {1 2 =>{1

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

lim = limi = lim

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

. X3 2x% 3x 4 31 4
i B42x%43x+4 @ . BTETETE L MWAata 1404040 11
4, llmx_>oo43—2= =) =lim&S5——"—*=lim—55F=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
. 2343x%4x o . Ztata 2. 24040 2\ _
5. lim———= (—) = lim £ = lim 5 = lim = (=)=t
X—00 x“+4 (oo} X—00 X_+_ X—00 —+—3 x—o0 0+0 0
x3 x X x

(0 B 3HAMeHAaTesIe MPUHUMAEM 332 OECKOHEYHO MaJTyI0 BETUUUHY. )
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJTHEHHOE 33JaHHE.

Kputepun onenkn:

Ouenka "oTJaMYHO" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME ¢ COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCe
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, eclid pabOTa BBIMIOIHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHOW YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.
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Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTHe Ne 25
«HaxokaeHue npou3BoaHbIX 0 onpeneaennio. [ipasuia u popmy.insl nuddepeHnupoBanmsi,
Tad/IMIa NPOU3BOIHBIX 3JIeMEHTAPHbIX (PYHKIMII»

Hean: 3akpenuTs omnpeaeneHue Npou3BoAHON (yHkIHH. DOpMUPOBATH HABBIKM HPUMEHEHUS
npaBuil guddepeHnpoBaHrus W TaOJWIBI MPOU3BOIAHBIX, HAXOXKICHWS 3HAYCHHUS IPOM3BOJHOM B
3aJITaHHOU TOUKE.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpei6uparp ciocoOsl perieHus 3aaad mpodecCHoHaIbHON ASATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 ITnaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JIMYHOCTHOE PA3BHUTHE,
MPEIITPUHUMATEIBCKYIO JEATSIILHOCTh B MPO(EeCCHOHANIBHON chepe, HCIO0Ib30BaTh 3HAHUS 110 MTPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIIUSIX

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

3aganue:

1. Haiinute y = (0),ecmn y = x> —x

2. Haiigure y = (3), ecimy = —2

3. Haiitu npousBojdble  (QYHKIMH  MCIOAB3ys IpaBWia BBIYUCIAEHMS M TaOIuUIly
MIPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKITUH.

4. BbIYUCIUTD IPOU3BOJHYIO (DYHKIIMU B TOUKE.

3amanne 1 3amanmue 2

1) y = 7x* — 4x3 + 5x2% — 2; 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)-?
2) y = 5Vx— ZX—S& + %; 7) f(x) = ctgx — tgx; f! G) -7

3) y = 3ctgx + 5lnx — 3%; 8) f(x) =2-5*+3-¢% '(0)-7

4) y =09 +x2)(2x — 1); 9) f(x) = cosx- (1 + sinx); f’ (g) —?

5  v=i 10)  f(x) = Zj £(1)—?

IMopsinok BbINOJIHEHUS PA0OTHI:

Brruncnenue npou3BoaHON GyHKIMH y = f(x) TPOU3BOJUTCS 10 OOIIEMY MPaBUITY
g depeHIMPOBaHUS:

1) IlpunaBas apryMeHTy X IpUpaIIeHUEe Ax, U MOJACTABIISS B BRIpaKeHUE (PYHKIIUU BMECTO
aprymMeHTa X HapalleHHOe 3HaYeHHE X + Ax, HAXOJUM HapalleHHOe 3HaueHne QYHKINH: y + Ay = f(x + Ax)

2) BblunTas U3 HapalieHHOro 3HaYeHHEe QPYHKIUH ¢€ TIepPBOHAYAIbHOE 3HAUCHUE HAXOIUM
npupanienie QyHKIuu:

Ay = f(x + Ax) — f(x)

3) I[CJ'II/IM pupamncHnue (I)yHKHI/II/I Ay Ha mpupameHue aprymeHTa AXl T.C. COCTAaBJIIEM OTHOILICHUC
Ay f(x+Ax) —f(x)

Ax Ax
4) HaXO,Z[I/IM Hpe,ueJl 3TOro OTHOLICHUA HpI/I Ax - 0,T.e.
Ay f(x + Ax) — f(x)
lim — = lim ————
Ax—0 AX Ax—0 Ax

OTOT NpeAes U eCTh MIPOU3BOIHAS OT PYHKIUH y = f(x)
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1. Haiitu: y (x),ecmu y = 2x* — 3x

HaxoauM IpoU3BOIHYIO 1O 00LIeMY IIPaBHILY:

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

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

3) 2=

4xAx+2(Ax)%—3Ax

_ Ax(4x+24x-3)

=4x + 2Ax — 3

Ax Ax

4) limy,,o(4x + 2Ax — 3) = 4x — 3
Haitném 3naueHue npou3BoAHON IpH x = 3.

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

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

2) Ay = Vx + Ax —Vx

3) by _ Vx+Ax—x

Ax

. Ay
4) lim,,_,—
) Ax—0 Ax

hmAX—>O

Ax

1
\/x+Ax+\/; - 2

— lim \/X+AX—\/’)Z — lim (\/X+AX—\/)_()(\/X+AX+\/)_() — lim *+AXx—x - lim Ax _
- Ax=0 Ax - Ax=0 AX(\/X+AX+\/)E) - Ax=0 AX(\/X+AX+&) - Ax=0 AX(\/X+AX+\/)_() -
1
2k
o o , 1
HaI/II[eM 3HAYCHHC ITPOU3BOJHOHN B TOUYKEC X = 4, y (4—) = ﬁ = -
IMPOU3BOAHLBIC q)YHKIII/Iﬁ HCITOJIb3Ys ImpaBHJia BBIYUCIICHUSA n Ta6JII/IIIy

3.

Haiitu

MIPOU3BOIHBIX dJIEMEHTAPHBIX (QYHKIIUH
TaGnuia mpon3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

(Xn)l — nanl (eX)/ — ex (ax)’ =a*ha (COSX)' =-—sin X
(sin xX)" =cosx 1 1 '
< = tgx)’ =
(Inx)'~ (t9x)' = —5 | (99'=5x
¢' =0,c— const; x =1; (CU)’ =C-U
(utv) =u'zVv
1 . != !, ’
(WX) = (u-v) =u'v+uv
2J/x i
(Ej _uv+uv
- 2
o v v
(log, x)" =
xIna

1 y=6x"-8x"+2x*-4

y'=(6x" -
2.y =0x-
y'=((5x-

8x° +2x? —4)' = 24x> —24x* + 4AX;
4)*(x+2)
u=5x-4; u'=5
4(x+2) =v=x+2; v =1
(u*v) =u'v+uv'

=5(x+2) +1(5x — 4) =5x +10 + 5x — 4 =10X + 6

_x+1

X
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r u=x+41 u' =5
,:(x+1j 2w =2 _1-2x-2(x+1) _ 2x-2x-2 _
2X , (2x)? 4x?

u) _uv-uv
v v?

3. Bprancnute npou3BoaHYIO (YHKIIMU B TOUKE.
1)y =3x° — 8x* +9x% — 4

-2 1

y' = 15x* — 32x3 + 18x.
y'(-1) =15-(-1)*-32-(-1)3+ 18- (-1) = 29.
2) y = 5sinx - cosx

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

y' (g) = 5COSZ% = 5cosm = =5

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHOE 3aJJaHNe

Kputepun onenkmn:

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

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTU TaKOB, YTO IO3BOJISIET IOJIYYUTH IPAaBWIBHBIE PE3YJbTAaThl U BBIBOJBI;, B XOAE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

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

Tema 3.1. IlpousBoanasi pyHKUMH U ee IPUMEHEHUe

IIpakTnyeckoe 3ansitue Ne 26
«Bbrunc/ieHHe NPOU3BOIHBIX CJIOKHBIX QYyHKIMID)

He.]'Ib: Hay‘{I/ITBCH BBIUUCIIATH MIPOU3BOAHBIC CIIOKHBIX (byHKI_[I/Iﬁ

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aiad NpoPEecCHOHANIbHON AESTeNbHOCTH MPUMEHHUTEIbHO K
pa3IMYHbIM KOHTEKCTaM
OK 03 IInmanupoBaThb M peaTU30BbIBATh COOCTBEHHOE MPOPECCHOHATBHOE W JUYHOCTHOE pa3BHUTHE,
NPEANPUHUMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPABOBOM
1 (MHAHCOBOM T'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalHsIX;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaHIE.
[1IK 1.5. BBIMOAHATH pacyeThl MapaMeTpoB MEXaHUYECKOM 00paOOTKHM M3TOTOBJIEHUS JeTaleld MalluH, B
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TOM YHUCJIC C IPUMCHCHUCM CUCTEM aBTOMATHU3UPOBAHHOT'O IPOCKTUPOBAHUSA.

I[IK 5.2. CompoBoXKaaTh MOJATOTOBKY (DMHAHCOBBIX JIOKYMEHTOB IO TPOWM3BOJCTBY U peaU3aIliu
MPOAYKIIMK  MAalIMHOCTPOUTEIBHOTO  TPOW3BOJCTBA, MAaTEPUAIBHO-TEXHUYECKOMY  OOECIEUYCHUIO
NesITeNIbHOCTH

MarepuasnbHoe obecnieyenue: VMHauBUayalbHbIE 3aJaHUsA, CIIPAaBOYHBIE MaTepHUaibl, KOHCIICKTHI
JIEKIINN.

3ananmue.

Haiitu nponsBoansie GyHKIMN
y = (5x% = 2x)°
F(x) = 3sin(2x —'43]
flx) = arcsindx + arccos®x
Flx) = log: (7x* - 527+ 1)

i
Fl) = In |22

y L-cosx

o k~w e

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. Ompenenure Bun ¢GyHKuu. Ecim (QyHKIUS SBISICTCS CIOXHOW, TO BBEAUTE IMPOMEKYTOUHBIH
apryMeHT.
2. Ompegenute, KakuMy MpaBwiaMud TuddepeHInpoBaHus HYXHO BOCIHONB30BaThes. [Ipumenute
COOTBETCTBYIOIIIEE MMPABUIIO.
3. Hcnonb3ys Tabnuily NpOU3BOAHBIX, HAAUTE MPOU3BOAHbBIC (PYHKIIHIA.

«[TpaBuia BeIYMCICHUS M TAOJIUITY IPOU3BOJHBIX CIOKHBIX (DYHKIIHI

") = nu™ i’ (sinu)’ = cosuu’
(e") =e"u’ (cosu) =—sinu-u’
au r_ au In aur , 1 , u’
@) (tgu)’= cos? xu " cos?u
; 1 '
(Inu)r__u/zu_ (Ctgu)/ —— . r_ U2
sin“u In“u
1 u’ 1 u’
log , u)’ = ‘= U) =——=u'=—~
(log, u) ulna ulna (\/_) 2Ju 2Ju

4. PackpoiiTe CKOOKHM U MPUBEAUTE TTOI0OHBIE, €CITH 3TO YIPOCTHUT 3aMKUCh (DYHKIIUU.
Haiiti mpon3BoaHbIe PYHKIIHIA:

1. glx) =(1-4xH)

OYHKIUS SIBISETCS CIOKHOM CTeneHHOW. BBemeM MpoMeXyTOYHBIM apryMeHT — u =1 —4x?. Jlms
nuddhepeHIMpOBaHUs HYKHO BOCIIONb30BaThCs (POpMyIOi (v} = "t - o

y = 10(1 — 4697 - (1 — 4x%) = 10 (1 — 422)%(=8x) = —80x(1 — 4+%)’

2. flx) = sinf;r: +cos 2%
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OyHKIMS MPECTaBIAET cO00H MPOU3BEACHHE ABYX CIOKHBIX TPUTOHOMETpHUecKuX (GyHkuui. [TlosTomy
CHaYasa BOCIONb3yeMcs TIpaBuIoM auddepennupoanus (U-V) = UV 4+ UV

' 1 1 1 '
fx) = (sin X cos 2x) = (sin ;_r] coslx + sin ;x{c‘us?x]

o o 1 o
BBeneM IpoMeXyTOUHBII apryMeHT: AJIS IepBOU KIAW 4 == x, JJIS BTOPOH KOUU u = 2x,
yT Yy YH D YH

[pu auddepeHpOBaHIE HCIIONb3yeM clieayiomme GopMyIbl: (sinu) = cosu - o, (cosu)’ = — sinu,
o 1 I 1 ] .
f(x) = (sin ¥ cos 2x) = (sin ;x] cos2x + sin ;x{cuslr]
1 1 1

1 1 1 ) ) ,
=ros—x-|—-x] - 6052x+sfn—x-{_—sfn2x} . {_2:] = —ros—x - -cosdxy — 2sin—x - sindx.
2 2 2 2 2 2

_ =
a3T+5T"

3.y=

loga (3+10x)

OyHKIMS MPEACTABISAET COOON YacTHOE MABYX CIOXKHBIX (yHKIWH. [loaTOMY CHaYaia BOCIOIB3yeMCs
U F—uv

l-'i

’
npaBuIIoM i depeHIPOBaHHU (1_) -

257455 )1 log, (3 4 10x) — 245 . (log, (3 4 10x))'
3 Ez
y =

(log, (3 + 10x))°

BBeneM mnpomMexxyTOUYHBI apryMeHT: A7 MepBOM (YHKUMU u =3x +5x%, AN BTOPOH (YHKIIHH
u=3+ 10x,

ITpu nuddepeHmpoBanny UCIIONB3yeM CIIEAYIONIHE GOPMYIIBL: (a*)' = a*ina - o', (log, u)' = L

uing

2 2
2528 I 3B . ndn#hxtp g (9.1 .z]. T T R kLt CURT
' [2Ardar |'-]:g;.'~_1+1.,,1;:|—2'“ 7 -(log, (34 10x)) - ind |3x45x ]-53'-.-1+1--"-:' 2 |_{-1:|-.-|!||3”+1""“ _

|]=§i|3+1:.'l.‘||i |]=g;,|3+1:.'l.'||i

11

2 2
N o e P
2 in2(3+10x)loz, (3+10x)-2 e

|:|=‘:,=_,|3+1:.'l.'||;I /

4. flx) = nrcsin§x+ arecosSx

DyHKIMSA TPEACTABISIET COOOM CyMMy IBYX CIOXHBIX  OOPaTHBIX TPUTOHOMETPUYECKHX (QYHKIMIA.
TTo3ToMy cHauaia BOCIIONb3yeMcs TIpaBUIoM AuddepeHnupoBanus (U +V) =U + V.

Flx) = (nrcs:'n g:) + (arccosx)’

BBeneM npomMeKyTouHbIH apryMeHT: 11 IepBOH QYHKIUH u = ix, JU1s1 BTOPOM GyHKIUH u = 5z,

u - '
—— ; (arccosu)' = ——
W1l-us W1l-u

[pu muddepeHIMpOBaHIN UCTIONB3YeM cleayomue Gopmyibl: (arcsinu)’ =

73



) o (o 3Y =t )'_;- - o
f'[.r} = (nrcsln E.r) + (arccosdx) = . 5.Jr: .;'1—(5.1':'3{'5'1-] R

5. flx) = arccosv1 — &™

OYHKIUS SBISETCS CIO0KHOW OOpaTHON TPUTOHOMETPUYECKON. BBemeM NpoOMEKyTOYHBIH apryMeHT

u =1 —e*. Jlna nuppepeHIMpoBanms HY’KHO BOCIIONIB30BaThes popmyniol  (arccosu)’ = — —.

v 1l-uc
7 (x) = (arccosV1 — }I =— ﬁ '['Jm}l.

[TpoMeXyTOYHBII apryMEHT SIBISICTCS TAaK)Ke CII0KHON (yHKIMEH. BBeneM u it Hero HOBBIN
MIPOMEXYTOUHBIM apryMeHT u =1 — ™",

Jliis muddepeHIUpPOBaHKS HY>KHO BOCIIOIB30BaThCs (POopMyston

(VR) =+

Vi
Ly -'-_E.rl__ L , -'-_E.x'l__ L R S P T
f{__rjl—{nrccus'ul et = e, {'-.-J. & }— Tirer Vi (1-¢ ]_
1 1

. ) 1
_— —2&°) =
g¥ 2y —gx { } V1-gx

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eciu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid 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/10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 27
«@Pu3nyecKue U reoMeTpuYecKre NPUII0KEeHUs NIPOU3BOAHON»

Henab: @opmupoBaTh HaBBIKM MPUMEHEHUS TE€OMETPUYECKOro M (PU3MYECKOro CMbICHa
IIPOU3BOJHOM.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3anMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.
I1K 1.5. BeInonHATE pacyeTsl HapaMeTpoB MEXaHWYEeCKO 0OpabOTKM M3rOTOBIIEHUS JeTajeil MalllvH, B
TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHUS.
IIK 5.2. CompoBoxaaTh MOJATOTOBKY (DMHAHCOBBIX JOKYMEHTOB I10 MHPOM3BOJICTBY M pealU3aluu
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OPOAYKIIMM  MAIIMHOCTPOUTEIBHOTO  IMPOU3BOJCTBA, MAaTE€pPHAJIbHO-TEXHHYECKOMY 00ecreueHUIo
NEeATEIbHOCTH

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

3ananmue:

1. Haiinute yrioBodt ko3(pdUIMEHT KacaTeabHOW, MPOBENEHHOW K mapabone y=—x?+xB
TOYKEC x5 = —2

2. Haiinure yron HaKjIoHA K OCH KacaTeJIbHOW, MTPOBEICHHON K KPUBOM ¥y = x B TOUKE x, = —2

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

4. Haiimute CKOpOCTb M YCKOPEHHE B YKa3aHHbBII MOMEHT BpPEMEHH IJIsi TOYKH, IBUXKYIIEHCS
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 TeMreparypbl T Tena B 3aBUCUMOCTH OT BpeMeHH { 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

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

6. Temno maccoii a)l00ke.,6)10xke.,8) 50ke.. ABUKETCA MPAMOIUHEIHHO MO 3aKOHY a)s:5t2-t; 0)

2
S:3t2+t+4;B) s=4t>-6t. Haiitu KHMHETUYECKYIO SHEPTHUIO Tela (mTV) yepe3 a) 4¢.,0)5¢.,B)6¢..

ITopsinok BbINOJIHEHHS PA0OTHI:

1. 3HaueHNe TPOW3BOTHOW (YHKIHMH y = f(x) TIPH X =x, PABHO YIJIIOBOMY KO3(PPHUIUCHTY
KacaTeJIbHOM, MTPOBEACHHOM K KPUBOU y = f(x) B €€ TOYKE ¢ aOCIUCCOH x, , T.€. k'=y'(x,) = f'(x,) = tg «
IZI€ -yroJl MEKy KacaTeJIbHOW K KPUBOU B TOUKE My (xp;V,) Y IOJIOXKUTEIbHBIM HAIIPABJIECHUEM OCH 0, .

2. YpaBHEHHE KacaTelIbHOH K KPUBOI1 y = f(x) B TOUKE UMEET BUI ¥ — yo = f (xo)(x — xp).

3. HampaBnenue KpuBOi B KaXJ10i TOUKe ONpeAesseTcs HalpaBIeHUEeM KacaTelIbHOW K Hel B 3TOH
TOYKE, MOITOMY JUIsl HAXOXKICHHs YIJla HAaKJIOHHOW KPHUBOW B JAaHHOW TOYKE HAJ0 BBIYUCIUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TON TOUKE, U OCBIO.

4. ®dusnyeckoe NpUIoKEeHNUe MPOU3BOAHOM: MPU NPAMOIMHEHHOM JABM)KEHHM TOYKH CKOPOCTH U B

o ds
JaHHBII MOMEHT t =ty ecTh IIpOU3BOJHAsA T OT IIyTH S 1O BpeMeHHU t, BeuncieHHas npu t = tg.

. dv
YckopeHue a B JaHHbIM MOMEHT t =t ecTb IpOM3BOJAHAs 3¢ OT CKOpOCTM VU MO BpEMEHH t,
BBIYHCIIEHHAS IIpu t = t,.

5. B nenu 37eKTpUYEcKOro TOKa IEKTPUUECKUI 3apsi] MEHSETCSl C TCYCHHEM BPEMEHH 110 3aKOHY
g=q(t). Cuna Toka | ecth mpou3BOIHAS 3apsiaa ( MO BpEMEHH .

1. Haiitn yron HakiioHa K OocHM 0,KacaTeabHON IPOBEICHHOW K KPUBOW y =sinx B TOYKE
xp ==

-HaiiJ1IeM IPOU3BOJHYIO (PYHKIHUIO y = sinx y'= cosx

-Hai/1eM 3HaYEHUE TIPOU3BOTHON B TOUKE x, =§ y' G) = ccsg = é

-TaHT€HC YIJla HaKJIOHA KacaTelbHOH B JaHHOM TOUKE PaBeH k = tg o< , OTKYyJa &= arc tg% ~ 26,67

2. ITon xakumu yriaamu napabona y = x? + x 1nepecekaer och 0, ?
-Haiinem Touku nepeceuenus napadbobl ¢ OCbIO 0,, PEIIUB CUCTEMY

— a2 —1:0
{y x+x — {[ ;0)

y=0 (0;0)

-[Tapabona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrioBeie ko3¢ ULIIHEHTHI
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KacaTeJbHBIX K Mapadoje B ITUX TOUKax
y=@E24+x)=2x+Lk(-1)=2(-1D+1=—-1,k(0)=2-0+1=1
- BBIYMCIWIN YIJIBI o, u o, , oOpa3yeMble KacaTelbHbIMM B TOYKaX INepeceueHHs napabobl C
OCBIO 0, tg ogy= —1,00,=135%; tg o, = 1,00, = 45°
3. CocraBbTe ypaBHEHHE KacaTelbHON K KPUBOHN y = 3x2 — x B TOUKE x5 = —1
-HauAEM NPOU3BOJIHYIO KPUBOU B TOUKE X,
y'=03Bx*-x)=6x—-1;y(-1)=6(-1D)—-1=-7
-HaleM KOOpAMHATy TOYKU KaCAHUS:
y(=1) = 3(=1) = (—1) = 4 M(~1; 4)
-[I0CTaBUM B ()OPMYITY YpaBHEHUS KacaTelbHOM:
y—4=-7(x+1)
y—4=-Tx-7
7x + v + 3 = 0 — ypasHerie kacamenbHotl

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AaKKypaTHO BBHIMOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

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

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne28.
HccaenoBanue GyHKIMHA ¢ NOMOIIbIO IPOM3BOAHOM M NMOCTPOeHUEe rpaguKoB

Heab: @opMupoBaTh HaBBIKM HCCIEA0BaHUS (PYHKIUHN C TOMOIIBIO TPOU3BOJHON U IOCTPOEHUS
rpauKoB.

BeinosiHenune padorTsl crnocodcTBYeT GOPMHPOBAHHIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON eATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 03 IInmanupoBaTh M pEaTU30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE W JIMYHOCTHOE pa3BHUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B PO ecCHOHATBLHOMN cepe, NCIOoIb30BaTh 3HAHUS 110 IPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYaIIUSIX
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJUIEKTHBE U KOMaHIE.
[IK 1.5. BeimonHATh pacyeTsl mapaMeTpoB MEXaHHYECKOW 00paOOTKH M3TOTOBJICHUS JCTaJIeld MaIlliH, B
TOM YHCJIE€ C IPUMEHEHNEM CUCTEM aBTOMAaTU3UPOBAHHOTO POEKTUPOBAHUS.
I[IK 5.2. ComnpoBoxgaTh MOATOTOBKY (UHAHCOBBIX JOKYMEHTOB IO MPOU3BOJCTBY M pealld3aluu
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOIO  MPOM3BOJCTBA, MAaTepHAJIbHO-TEXHUUYECKOMY  00ecreueHUIo
NesITeNIbHOCTH
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MarepuanbHoe obecniedeHune: VHIuUBHUayanbHBIC 3alaHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIIUN.

3aganmue:

1. HampsbkeHue Ha KOHJEHCATOPE MEHSETCA OT BPEMEHHU 110 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiiaure MOMEHT BpeMEHH, P KOTOPOM HANPSHKEHUE JOCTUTHET
MaKCHMaJIbHOTO 3HAYCHMUS.

2. OyHKIMS 33a€T TEXHOJIOTHYECKUH Tiporiecc. Haliaure skcTpeMyMbl pyHKITHH:
flx) = x* —4x?,

3. DyHKIMS 3aJaeT TEXHOJOTHUECKUH npouecc. Mcecaenyite pyHKINIO HA MOHOTOHHOCTD H
skcTpeMyMbl: f(x) = 3x® — 25x? + 60x

4. Haiinute mpOMEXYTKH BBITYKIOCTH (DYHKIIMH:

flx) =x* —10x%+36x>+ 100

5. OyHKIMA 3a4aeT TeXHoJormdeckwii mporecc. Mccnemyiite (QyHKIMIO 1O 0o0meld cxeme u
MOCTPOWTE ee TpaduK:

1. flx) = 5x% — 3%,
2. fx) = =

x—4"

Ilopsinok BbINOJHEHHsI padOThI:
1) Banwummre GyHKIHIO.
2) Ompenenute, KAKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BAThCSI ISl BHITIOJIHCHHUST 3a/1aHHSI.
3) IlpuMeHUTE COOTBETCTBYIOIINIT AIITOPUTM.
4) 3anummre OTBET.
5) Eciu HeoOXoauMO MpPOBECTH MOJHOE HCCel0BaHHE (YHKLMHU, TO MPOBEIUTE €ro, MCIOJIb3Ys
0O0IIyI0 CXeMY UCCIIEIOBAHUS:
1. Haiitu obnacts onpenenenust ¢pynkuuu D (y).
2. Haiitu (ecnu 3TO He BBI3BIBAET 3aTPYAHEHUN ) TOUKHU MepeceueHus rpaguka ¢ ocIMU KOOpAUHAT
(mpu X =0 u mpu Yy = 0).
3. UccnenoBath PyHKIINIO Ha IEPUOAUYHOCTD, YETHOCTh U HEYETHOCTD.
4. Haiftu uHTEpBaJIbl MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB U 3HaU€HHs (QYHKIIMH B TUX TOUKAX.
5. HaiiTi uHTEpBabl BRIYKIOCTH (BOTHYTOCTH) U TOUKHU Nieperuda rpadurka GyHKIuu.
6. Haiitu acuMnToThl rpadguka QyHKIUH.
7. Haiiti TOTOHUTEIBHBIE TOYKU U TOCTPOUTH TpaduK MO pe3yapTaTaM UCCIIeTOBaHMS.
8. HaiiTi o6nacTh 3HaUeHUH.

1. HccnenoBath GyHKIHMIO y = x* — 6x? + 9x — 3 U IOCTPOUTH TpaduK.

-(yHKIIMS OnpesieJIeHHa Ha BCeil YMCI0BOM NPAMOIi: D(x): X € (—oo; )

-nanHas QyHKIUS HE SBISETCS HU YeTHOM, HU HEYETHOM: y(—x) = (—x)° — 6(—x)? + 9(—x) —3 = —x% —
6x% —9x — 3 = —(x® + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKYy mepecedeHus Tpaduka C OChIO O, , mosnorag x=0 , IOIYYHUM y = —3 TOYKH
nepeceveHus rpaduka ¢ ocblo O, B JAHHOM CJTy4dae HalTH 3aTPYIHHUTEIBHO.

-HaAEM MPOU3BOJHYIO: y' = (x* — 6x? + 9x — 3) = 3x* — 12x + 9

-HaWJIEM KPUTUYECKUE TOYKH, JIJIS ATOTO y' = 0 ,T.€ 3x* — 12x+9 =0

X2 —4x+3=0;%;, = 1;x, =3
-rccneayeM QyHKINI0 HAa MOHOTOHHOCTD
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1 3
(—o0; Du(3; ) rpaduk GyHKIHKM Bo3pacTaer, (1;3)-yObIBacT
-rccheayeM 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
-HCII0JIb3Ys MTOJIyY€HHBIE JaHHBIE CTPOUM HUCKOMBIN TpadukK.
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2. HWccnenoBaTh (QYHKIUIO U IOCTPOUTH €€ rpaduk.

x-
j:‘:

2x-2
1. O6nacts onpenenenns Gyukuun D(f) = (—oo; 1) U (1 +o0)
2. IIpu moacTaHoOBKe 3HaueHus x = 0 mojxyuum (0} = 0.

Takyro ke TOUKY HOJY4YHM, €CIU NMpHpaBHsAeM (QyHKIMIO K Hymato. Touka x = 0 - eIMHCTBEHHas
TOYKa MEePECeUEHUs C OCIMU KOOPUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTD

ylexg) =22 _ %

—zx—1 Zx+z’

yl—x) # J’{.‘f-’]ij’{-—:‘]— * —y(x).

Wrak, pyHKIMs HU YeTHAs, HU HEUETHAsl, HeTIEpUONUecKasl.

4.]:[.]'[51 OTBICKaHHA MHTCPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO MPOU3BOJHYIO (I)YHKI_II/II/I

Co2x(2x—2) =22 4xt —dx — 220 2xF —4x
Jr: =

@r-2y @r-2)  (2x-2)

[IpupaBHMBasg ee K HyJIO, MOJYYUM KpUTHYeckHe TOukH x = 0;x =2, OHM pa3buBaroT 00JacTb
OIpEAEIICHYsI Ha CIEAYIOLINE UHTEPBAIBI MOHOTOHHOCTH ([ —o2: 0 U {0 1) U (1 2) U (2: 4-00)

I/ICCJ'IG,Z[yeM IIOBCACHUC HpOH3BOI[HOI>i CJICBA U CIIpaBa OT HalJICHHBIX TOYEK pa361/IeHI/I$I.

I'paduaeckn nHTEpPBATBI MOHOTOHHOCTH OYyT UMETHh BU]T
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0 1 2

\ 4

Uccnenyemast pyHKIMs Bo3pacTaeT Ha MHTepBaiax (—oe; 0) U (2; +e2) i yobrBaeT (0: 1) U (1:2).

5.Touka x =0 TOYKa JOKAJIBHOIO MakCHMyMa, ¥ = Z — JIOKaJIbHOr0 MHHMMyMa. Haiiem 3HaueHue
(b}IHKI_II/II/I Yoax = 0; Fioin = 2
6.. J1J1s1 OTBICKaHHSI HHTEPBAJIOB BBITYKJIOCTH HAWUJIEM BTOPYIO POU3BOIHYIO

WY@ -2-@d --2@x-29o02 8 8 1
= (2x — 2)* T2r-2P T8(x-107 (x-1)3

Takmx HHTEPBAJIOB HET, IIOCKOJIBKY BTOpas NPOU3BOAHAA HE IPUHHUMACT HYJICBBIX 3HaYCHUI B
obnactu OIpCACIICHUA.

7. llpsamas x = 1 — BepTUKaIbHasl aCUMOTOTA PYHKIMH. YpaBHEHUE HAKIIOHHOW aCUMIITOTHl HMEET
BUg v=khkx+10b,

k=1 &) li - li all li ! .
RE=E. _ILE{Ex—E]x_rl'—EE.r:—Ex_rl—-Tc7_g_2
Toox
b= 1 x* 1 . - x(x—1) ’ ¥ -xTtx ’ x ’ 1 1
T\ 2727 TR T 2 — ) TR 2@ o1)  wem2(x—1) =, _2 2
Toox

8.Ha ocHoBe MMPOBCACHHOTO aHalIn3a BBIMMOJHACM ITOCTPOCHUC Fpa(l)I/IKa (byHKLII/II/I Z[J'ISI 9TOro
CHadajla CTpOUM BCPTHUKAJIBHBIC W HAKJIOHHBIC ACHUMIITOTBI, 3aTE€M HAaXOAWM 3HAYCHHUC Q)YHKIII/II/I B
HCECKOJIBKHUX TOYKaX U IO HUX IPOBOJUM IMOCTPOCHUC.

y=(x+1)/2

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
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Ouenka "oTJHYHO'" BBICTABISIETCS, €CIIU padOTa BBIOJHEHA B MOJTHOM 00BEME C COOIIIOICHUEM
HEe0oOXOIUMOM TOCIEeN0BAaTEIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET IMOJIYYUTh MTPABWIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABIISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTHe Ne 29
«Pemrenne NpUKJIATHBIX 32124 ¢ TOMOIIBIO PON3BOTHOID

Heab: @opMupoBaTh HABBIKM PUMEHEHHS MTPOU3BOAHOM K PEIICHUIO (PU3NYECKUX 3a7ad U 337134
¢ npoecCHOHATBHON HAPAaBICHHOCTBIO.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOupath crocoObl pemieHust 3aj1ad MpoecCHOHATBHON AEATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 03 IInanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U JIMYHOCTHOE DPAa3BHUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 10 MTPABOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH 1€
OK 06 IIposBAATH rpa)kaaHCKO-NATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/IEHHUE
Ha OCHOBE TPAIUIMOHHBIX POCCHUCKUX IyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIIE C y4ETOM
rapMOHU3AIMM  MEXKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOIIEHWH, TNPUMEHATh CTaHIApThI
AHTUKOPPYIIIHOHHOTO TTOBEICHHS
OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepekeHn o, IPUMEHATh 3HaHUsA 00
W3MEHEHWH KJIMMara, TMPHHIUIB OEpeXIMBOTO TPOM3BOACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BbIUAHBIX CUTYAIHIX
OK 08 Ucmnonb3oBarh cpeactBa (pU3M4eCKOW KyJIbTypbl Uil COXPAHEHUS M YKPEIJIEHUS 3/70pOBbsl B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH
OK 09 TIlonb3oBaThCcst MpoQecCHOHaNbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
SI3BIKAX.
I1K 1.5. BeIMONHATE pacyeTsl HapaMeTPOB MEXaHWYECKOH 0OpabOTKM M3rOTOBIICHUS JleTalleil MalluH, B
TOM YHCJIe C TIPUMEHEHUEM CHCTEM aBTOMAaTH3WPOBAHHOTO IPOCKTHPOBAHUSI.
IIK 5.2. CompoBoxaaTh MOJATOTOBKY (DMHAHCOBBIX JOKYMEHTOB II0 MPOHM3BOJCTBY M pean3aluu
MPOAYKIIUM  MAIIHHOCTPOUTEIHHOTO  IMPOW3BOJICTBA, MaTEPHAIBLHO-TEXHUYECKOMY  00eCIeueHUI0
JeSATeNbHOCTH

MatepuanabHoe obecnieuenue: VHIUBUAyanbHBIC 33aJaHHs, TAOIUIA TMPOU3BOTHBIX, KOHCIEKTHI

JIEKIIU.

3amanme:
1. Touxa aBuxercs 1o 3akoHy X(t) = 2t3 + 3t .Uemy paBHa CKOPOCTH B MOMEHT BPEMEHH t =
2c?
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2. YpaBHEHHE IBWIKCHHS MaTepHalbHONM TOYKHM BIOJH OCH mMeeT Bua S(t) = —0,5t3+t+2
(m). Haiitu yckopeHue TOUKM B MOMEHT BpeMeHH t = 2 C.

3. 3akoH u3MeHEeHUus TemmepaTypsl 1 Telna B 3aBUCMMOCTH OT BpeMeHHW t 3amaH ypaBHEHHEM
T = 0,2t%. C KaKoi CKOPOCTBIO HarpeBaeTCsl TEIO B MOMEHT Bpemenu 10 ¢?

4. Komn4ecTBO JJIGKTPUYECTBA, MPOTEKAIOMIETO dYepe3 IMPOBOIHUK, 3amaercs (HopMyIioi.
Q = 2t3 — 3t? + 4. HaiiauTe cuiny ToKa B KOHIE 4-i CEKyH/IBI.

5. MaxoBHK, 3aJiep)KUBACMbIii TOPMO30M, 3a t ¢ moBOpayrBaeTcs Ha yroi ¢ = 5t — 0,4¢% (pan).
Onpenenuth YrioByH CKOPOCTh ) MaxOBHKa B MOMEHT BpeMeHU t = 2 C U HalTH MOMEHT
OCTaHOBKHM BpaIeHUS

6. Cua TOKa HU3MEHSIETCS B 3aBUCUMOCTH oT BpEMEHU o 3aKOHY

I = 2t% + 3t (1 — B amMnepax, t — B cekyHaax). HaliTi cKopocTh H3MEHEHHs CUJIbI TOKA B KOHIIE
8- CeKyH/IbI.

7. Teno Maccou 3 KT JIBUKETCS MPAMOJIMHENHO o 3aKOHY
S(t) = 2t3 + 4t? — 2t . HaiiguTe KMHETHYECKYIO DHEPIHIO Tela uepe3 2 ¢ Mocje Hayana
JIBIDKCHMUSL.

8. Temno Maccou 2 KT JIBUKETCS MPSIMOJIUHEITHO o 3aKOHY

X(t) = 2t3 — 3t + 2 . Haiiaure cuny, koTopas 6yaeT AelcTBOBaTh Ha TeJIO uepes 3 c?
9. Omnpenenute HAPSHKCHNUE HEKOTOPBIX JIEMEHTOB I JIEKTPOMEXaHUYECKOr0 arapara mo

3akoHy Oma (U = IR) npu conpotusiieann R = 0,1 Om. Ilpu sTom 3apsia, npoTeKaronuii mo
NPOBOHUKY 3a 2 ¢, 3a7aeTcs ypapHeHueM q(t) = 2t3 + 3t2.

10. B MaruuTHOI 11enu aeicTByeT moctosHHbIi nctounuk DJIC e(t) ns npoBepku
3JIEKTPOMAarHUTHOro ABHUratens. Beruncnute 3Hauenune D/1C 3a npoiieauyro oJIHy CEKyHAY

. . 1
IpYU MarHUTHOM MOTOKE, KOTOPBIH 3a1an dopmyioi P(t) = 3 t3 -3t — 1.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. IIpounTath 3a7a4y U ONPEALCTUTH CIIOCOO €€ PeIIeHUs.

2. [lpumenuts Gopmyny auddepeHInaIbHOr0 HCYUCIEHUS IS PELIEHUS 3a1a4u.
3. 3amnmcath OTBET.

1. Teno nBWKeTCsl MPSIMOJMHEWHO 1O 3aKoHY S(t) = §t3 — 2t% + 4t (m). OnpenenuTs CKOPOCTh

ero aIBmxeHus B MomeHnT t = 10 c.
Pemenue. Mckomast CKOpoCTh - 3TO MPOU3BOJHAS OT IYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3aaHHBIi MOMEHT BpEMEHU

v(10) =2-100—4-10 + 4 = 164 m/c.

OtBert: 164 M/c

2. 3akoH M3MEHEHMs TemmepaTypel T Teila B 3aBUCUMOCTH OT BpeMeHHM t 3a7aH ypaBHEHHEM

T = 0,2t2. C kaKoiif CKOPOCThIO HarpeBaeTCs TeJI0 B MOMEHT BpemeHu 10 ¢?

dT 5
CxopocTh HarpeBaHus Tella eCTh IIPOU3BOIHAA TemnepaTypsl T o Bpemenn . — = (0,2t)" = 0,4t.

—=
Ckopoctb HarpeBanus Tena npu t =10 C:
dT.
(;}::m = 0,4-10 = 4 (rpan/c).
3. KomudecTBo »diieKTpuyecTBa, NPOTEKAIOMIETO 4Yepe3 MPOBOAHHK, 3adaercs (HOopMyIioil.
Q = 2t3 — 3t? + 4. Haiigute CUJTy TOKa B KOHIE 4-i1 CEKYH/IBI.
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Cuina Toka I ects mpomsBoHas 3apsiaa q mo Bpemenu [ = q ' (t).
I1(t) = Q(t) = (2t3 = 3t?2 + 4)| = 6t2 — 6t.
[(4)=6-42—6-4=T2A.
dopma npeacTaBJIeHHs Pe3yJbTaTa: BHITOJHEHHOE 3aaHueE.

Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJIECHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBEIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 30
«Haxosk1eHne oNTHMAJIBHOTO Pe3yJIbTaTa ¢ IOMOUILI0 POU3BOAHON B MPAKTHYECKUX
3agavax»

Heab: ®opMupoBaTh HaBBIKM MPUMEHEHUS MPOU3BOAHON (DYHKIMU NPU PEIICHUU MPHUKIaJIHBIX
3a/1a4 Ha SKCTPEMYM.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriGupatp criocoOsl pemieHus 3a1a4d npodecCHOHaIbHOW eSTeIbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM
OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIO0Ib30BaTh 3HaHUS MO MPAaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYalUSIX
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
OK 06 IIposBAsTE TpakJaHCKO-NIATPUOTUYECKYIO IO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX POCCHUICKUX JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHHU3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUIEHWH, MPUMEHSTh CTaHAapThl
AHTUKOPPYNLMOHHOIO TIOBEICHUS
OK 07 CopnelcTBOBaTh COXpPaHEHUIO OKpYXalollel cpeabl, pecypcocOepekeHnio, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX
OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKON KyIbTYPHI Il COXPaHEHHs U YKPEIUJICHUs 310POBbsI B
nporecce MPOPECCHOHATBHOW ACATEIPHOCTH W TOJACPKaHUsI HEOOXOAMMOTO YPOBHS (PU3MUECKOU
IIOATOTOBJIEHHOCTH
OK 09 Ilonb3oBaThcs mpohecCHOHANBbHON TOKYMEHTAalMel Ha roCcyapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.
[IK 1.5. BolmonHsATh pacueThl MapamMeTpoB MEXaHWYECKOM OOpaOOTKM H3rOTOBJICHUS JeTaieit
MalIMH, B TOM YUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHMUS.
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IIK 5.2. ConpoBoxiaTh MOATOTOBKY (PUHAHCOBBIX AOKYMEHTOB IO TMPOM3BOJCTBY M pean3alui
OPOAYKIMH  MAIIMHOCTPOUTEIBHOIO  IPOU3BOJACTBA, MAaTepHAIbHO-TEXHUYECKOMY  OO0ECHEeueHUI0
JESITEIbHOCTH

MatrepuanbHoe obecrnieyeHue: VHauBuayanbHblE 33JaHMs, TAOIULA MPOU3BOJHBIX, KOHCIEKTHI
JEKIUH.

3ananmue:
1. Omnpenenure HanOOJIbIIIEE 3HAYCHUE PATHUOIIEKTPOHHOTO CUTHAJIA 32 MPOMEXYTOK

1
Bpemenu ot 0 10 9 CeKyH/I, €CITM caM CHTHAJI 3aJaH ypaBHeHHEM S(t) = 3 t3 —4t? — 9.

2. HWwMeercs KBaJpaTHBIM JINCT JKECTH, CTOPOHA KOToporo paBHa 60 cm. Beipesas mo Bcem ero
yriaM paBHBIC KBAJpaThl M 3arubasi OCTaBIIYIOCS YaCTh, HY>)KHO U3TOTOBUTH MPOU3BOJCTBEHHBIN SIIUK
6e3 KpbIlIKU. KakoBbI 10JKHBI OBITH pa3Mepbl BRIPE3aeMbIX KBaIPaTOB, YTOOBI TPOU3BOCTBEHHBIN SIIHK
UMeNT HauOoIbIIHiA 00beM?

3. IlpoekTupyeTcsi KaHal CHCTEMBbI CIMBA C MPAMOYroJbHBIM ceueHueMm 4,5 . KakoBbl JOKHBI
OBITH pa3Mepbl CEYCHHUS, YTOOBI ISt OOJTUIIOBKH CTEHOK U JHA MONUIO HAUMEHbBINEE KOJTUIECTBO
Marepuaia?

4. TlpuObuis QuUPMBI 3aBUCHT OT O0beMa MPOW3BOACTBA X (€1.) W OIpenensercs Kak
y=—x>+21x*> —72x—-150 . Haiitt 00beM IPOU3BOACTBA, IPH KOTOPOM IIPUOBLIL (DUPMBI
OyJeT MaKCHMabHOM.

5. . Pacxon roprodero jerkoBoro aBroMoomis (iutp Ha 100 kM) B 3aBUCUMOCTH OT CKOPOCTH X
KM/4 TpU JBWKEHUM HA 4YETBEPTOM mepenade NpUOIM3UTENLHO OMMCHIBaeTCs (yHKUIuEH
f(x)z 0,0017 x* —0,18x +10,2 . TIpu KaKkoii CKOPOCTH PacXOj TOPIOYEro OyneT HANMEHBIIHIA,
Haitgure sToT pacxo.

6. ABTOMOOUIH MPUOIKKAETCI K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCUT JOPOKHBIM 3HAK
«36 kM/a». 3a 7 CeKyHI JO Bbe3Ja Ha MOCT, BOJUTEIIb HakKall HA TOPMO3HYIO menaib. C
paspemiaeMoii M CKOPOCThIO aBTOMOOWIIb BbEXal Ha MOCT, €CIU TOPMO3HOW MYTh
onpenensercs popmynoit s =20t —t>?

JIJis OTHICKaHUSI HAUMEHBIIIETO W HAMOOJIBIIETrO 3HaUeHUs (QYHKINH, TU(dEepeHIIUpyeMOil BHYTpU OTpe3Ka
W HENPEepPBIBHOW HA €ro KOHIAX, CISIyeT HAWTH BCE KPUTUYCCKHE TOYKU (PYHKIIWH, JISKAIIUE BHYTPH
OTpe3Ka, BBIUYUCIUTH 3HAYeHHUs (PYHKIMHM B ATHX TOUKAX WM Ha KOHIAX OTpe3Ka, a 3aTeM M3 BCeX
MONTyYEHHBIX TaKUM 00pa30oM 4ucen BEIOpaTh HaMEHbIIIee M HauOobIIee.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlpoepsieMm, Kakue U3 HalICHHBIX KPUTHYECKUX TOYEK JIEKAT BHYTPH 3alaHHOTO OTPE3KA.

3. Haxomum 3HadeHHs] yHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKHX TOUKAX, KOTOPbIE
MIONA/al0T B 3TOT OTPE3OK.

4. U3 Bcex mosydyeHHBIX 3HaUeHUH QyHKIMU BbIOMpaeM HauMeHbIlIee U Haubobliee.

3amaua 1. IlpouHocTh Oamku TPSAMOYTOJBHOTO CEYCHHS MPOMOPIHMOHAIBHA IMPOU3BEACHHUIO €€

IIMPUHBI HAa KBaJpaT BbICOTHL. Kakoe cedeHue AODKHA MMETh Oayka, U3 IMJIMHIPHUYECKOW 3arOTOBKH
paauyca R, uToObI €€ mpoyHOCTh ObLIa HanbombIIeH? (pUCYHOK 1)

83



ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUIECKON 3arOTOBKU

Pemenne. CocraBneHue maremarudeckoi mojenud. ONTUMU3MpyeMash BEIUYMHA - MPOYHOCTH
OaJIKu, TOCKOJBKY B 3adade TpeOyeTcs BBIICHUTH, KOTJA IMPOYHOCTh Oalku OyneT HaumOOJbIIeH.
O0603HaYUM ONTHMH3UPYEMYI0 BEIHYUHY OyKBOH y. IIpOYHOCTH 3aBHCHT OT IIUPHHBI U BBICOTHI
NPSIMOYTOJIBHUKA, CITYXKAIllero OCeBbIM ceueHueM Oanku. lllupunHy Oanku 0003HAYMM OYKBOH X.
[TockonbKy OCEBOE CEUCHHE MPEACTABISET COOOM MPSIMOYTOJbHUK, BIIMCAHHBIA B OKPY)KHOCTH pajnyca
R, 0o 0<x<2R

Bricora h mpsMoyroibHUKa CBs3aHA C €ro IMUPUHOW COOTHOIICHUEM
[udaropa), 3uaunrt, v = 4R =z

¥+ =4R" (10 teopeme

2z - 2
IIpodHOCT GAJKH Y MPONOpIHOHAIbHA mponseacHmo X | 1. e. ¥ = kXA (rpe kosdpdumment k —
HEKOTOPOE MOJIOKUTEITBHOE YUCIIO).
3uaunr ¥ = Ex(4RR* —x*),roex € [U; 2K].
Pabota ¢ cocTaBiieHHOW MOJIETIBIO.

Tinst pynkun ¥ = Ex(4RR* — x*)raex € [0: 2R} HA0 HANTH Yiaus.
Nmeewm:
Umeem: ¥ = dirREx — kxd
V' = 4kR* — 3kx?
[TpupaBHUBaEM MTPOU3BOTHYIO HYITIO, TOTYIHM
4kR?-3kx%=0

2R .
xl = X

V3 2

n
o

X
ol

$!|m

X= .’{‘1 =
3aﬂaHHOMy OTPEC3KY IMPUHAIJICIKUT JIMIIb TOYKaA

Boruncnum 3HaueHne QyHKIMU B TOYKE HA KOHIIAX 0Tp631<a B Toukax 0 u 2R.
Nmeem
f0)=0 fR)=0 f(3Z) >0 3HAUMT Viues =f (:—g).

B 3amaue chopammBaeTcsi, Kakoe CEUCHHE JOJDKHA HMMETh Oaika HauOOJIbIIeH TPOYHOCTH.
BrisicHuM, 4To IMMpUHA MPSIMOYTOIBHUKA, SBIIAIONIAS OCEBBIM CEUEHHWEM HamOojee MPOYHON Oalkw,
i}
V3
paBHa
Haiinem BbICOTY:

h% =4R%—4*

h _q‘Rd._‘L_RE—E_RE
3 3
2RV2 R =
h == _‘J ___,\..-2
v3 X

OtBet: CeuyeHneM OalKu JOIDKEH CIY)XUTb MPSMOYTOJbHHUK, Y KOTOPOTO OTHOIIEHHE BBICOTHI K
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LIMPUHE PABHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY K€ pe3yJIbTaTy, ONUPAsACh HA CBOU
ONBIT, HO OHH NPUHUMAIOT YyKAa3aHHOE OTHOIIEHWE paBHBIM 1,4 (npubmmkE€HHOE 3HAUYCHUE
UppalMOHAIBHOIO YHCIA KaK pa3 paBHO 1,4).

dopma npeacraBJieHUs pe3yJbTaTa: BhIIIOIHEHHAs padoTa.

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HEOOXOIMMOM IOCIIeI0BAaTeILHOCTH JICUCTBHI; B OTBETE NPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUIH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHIMOJHEHA HE TTOJHOCTHIO U 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3anaTue Ne 31
«AuTerpa u nepsoodpasnasi. HaxoxaeHue HeonpeeJeHHbIX HHTErPaJ0B MPH MOMOIIHU
CBOWCTB HHTErPajioB»

He.]'lb: CDOpMPIpOBaTB HaBBbIKU BBIYUCJICHUS HCOMNMPECACICHHBIX HWHTCTPAIOB METOJ0M
HEMMOCPCACTBCHHOI'O MHTCTPUPOBAHUS ITPU ITOMOIIN CBOICTB HHTCETpajIoB.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupatp crocoOsl pemieHus 3a1a4d npodecCUOHAIbHON NeATeNbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHaTbHOE U TUYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 10 MPaBOBOM
1 (PMHAHCOBOM IPAMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CHUTYaIHIX

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3amanme:
B cooTBeTCTBUM € TEXHOJIOTMYECKON KapTON MPOEKTA HANTHU CIEAYIONIME UHTETPAIIbI:

fo3 —%xz + 5) dx
. [3@x% 1) dx
- 31+ 5x%)dx
3 8
. f(x—4+x—5)dx

- J(5Vx® — 7Vx3)dx

=

o B~ WN

KpaTkue Teopernyeckue cBeieHUS:
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Ceoticmea HeonpeodenenHo20 uHmezpaia
1) j mf (x)dx = m j f (x)dx , m-const

2) j(f (X) £ g(x))dx =j f (x)dx + j g(x)dx

Ta6ﬂl/ll/;a OCHOBHbIX UHmMezcpajlos

1) Idx: X+C;
Xn+1

2)_[x”dx= +C,n=-1;
n+1

dx
3) |—=I ;
)IX n|x|+C
4) jexdx:eX+C;

a‘X
5 |a*dx=—+C;
)I Ina

6) Isin xdx=-cosx+C;

7) jcosxdx:sin x+C;

8)J' ax =tgx+C;
cos? x

9)I dx =—Ctgx+C;

sin* x
dx :
10) | ———===arcsinx+C;
J ==
11) .[ dx__ arctgx+C
1+ x? '

Ilopsinok BbINOJHEHHS padOThI:

CoBOKYIHOCTb BCceX NMepBOOOPa3HBIX /Ui (YHKIIUU HA3BbIBACTCS HEOIMPEICIIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOMCTBA HEOTPEIETEHHOTO UHTETpaja

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

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

HenocpencTBeHHOE HHTErPUPOBAHUE OCHOBAHO Ha MPSIMOM HCIOJB30BAaHUU TAOJIUIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOLIUE CIIyYau:

1) JlaHHBIA WHTErpaJl HAXOAUTHCS HEMOCPEJCTBEHHO 10 COOTBETCTBYIOUIEMY TaOJIUYHOMY
UHTErpaiy.

2) JlaHHBI WHTErpaj MOCiie MPUMEHEHHs CBOWCTB 1M 2 MPUBOIUTCSA K OJHOMY WIIM HECKOJILKAM
TaOJIUYHBIM UHTETpaIaM;

3) JaHHBId ~ HMHTErpal  IOCIEe  DIEMEHTApHBIX  TOXKAECTBEHHBIX  NpPeoOpa3oBaHHMi, Hal
MOJBIHTETpaIbHOM (yHKIMEH U ,pUMeHsis CBOWCTBAa 1M 2 MPUBOAMTCA K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

B cOOTBETCTBHHM C TEXHOIOTHYECKON KAPTOi MPOEKTa HAUTHU CIIETYIONIIE HHTETPAITBI:
1. [6x*’dx —wmcrmons3yem CBOMCTBO 2 U hopmyity 2.

f xndx _ xn+1

n+1

+ ¢ Iomyunm:

x2+1

3
f6x2dx=6fx2dx=62+—1+c=6%+c=2x3+c
2. [4(x* —x+3)dx  Hcnome3yst cBoiictBa 1 u 2 u, popmynbl 1 u 2 momydnm: 4 [ x*dx —
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3 4x2 4
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c
- moctosiHHasg uHTerpupoBaHuss C paBHa anreOpanvyeckoil CymMMe TpexX MOCTOSHHBIX
HUHTCI'PUPOBAHUA .

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+

x3+3x% +4x
. —ax — .
4 d a3CJIUM ITOYJICHHO Ha X, IIOJIYUYUM:

3 2
x> 3x
(x2+3x+4)dx=?+7+4x+c

X

1 1
1 —>+1 5
5. f% —ucnosb3yeM dopmyny 2 [ x 2dx = X_fﬂ +c= % +te=2/x+c

2 2

CDopMa NMpeacTaBJaCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICAOBATEIIPHOCTH JICHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIITOJIHCHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBHUTCS, €Cld pabOTa BBIMIOJHEHA HE IMOJTHOCTHIO, HO O00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CIENIATh MPABMIILHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansitue Ne 32
«HHTerpupoBaHue METOAOM 3aMeHbI IepPEeMEHHOI»

Henb: @opMUpOBaTh HABBIKM  BBIYMCIICHUS HEONPEIEICHHBIX MHTETPAIOB METOIOM 3aMEHBI
IIEPEMEHHOM.

Boinosinenue padorsl cnocod6cTByeT GOPMIUPOBAHMIO:

OK 01 BsiGupath croco0sl pemieHus 3a1a4d npohecCHOHaIbHON NeSTENbHOCTH MPUMEHUTENBEHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 ITnanupoBaTh U peai30BbIBATH COOCTBEHHOE MpodeccCHnoHabHOE U TUYHOCTHOE Pa3BHUTHE,
MpeNNPUHUMATEIBCKYIO JeSATENIbHOCTh B MPO(eccCHOHANBbHOM cepe, UCI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHIX

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/I)]yaHBHI)Ie 3alaHuA, CIIPAaBOYHBIC MaT€pUajibl, KOHCIICKTbI J'IGKI.II/IfI.

3aganue:
B cooTBeTcTBUM € TEXHOJIOTMUECKOW KapTOM MPOEKTa HAMTH HMHTETPaJIbL:
1. f(124 - 5)"dx
dx
2.
f 6x+5

3. [xVx? —7dx
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4. [==dx

3
s x

5. [ tgxdx

dx
6. f 1+16x2

IMopsinok BbINOJIHEHHE PAOOTHI:

B ocHoBe WHTErpupoBaHUS METOJOM 3aMEHBI NMEPEMEHHON (MU CIOCOOOM MOCTAHOBKH) JICKHUT
CBOWCTBO WHBapHaHTHOCTH (OPMYJI WHTETPUPOBAHUS, KOTOPOE 3aKIIIOYACTCS B CICAYIOMIEM: €CIH
[f(x)dx =F(x) +c, 10 [ f(wdu = F(w) + ¢, Tne u(x) npousBoaHas auddepenmpyemast QyHKIUS OT X.

3aMeHa TIepEMEHHOM B HEONPEICICHHOM UHTErpajie MPOU3BOIUTCS C TIOMOIIBIO TTOJICTAHOBOK JIBYX
BUJIOM:

1. x=¢() , tne t-HOBasg mepeMeHHas, a ¢(t) HemnpepsiBHO nuddepeHmpyemMas QyHKIUS
[ FGdx = [ £(0(©))! (Dt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

1- fxzdx

8+x3
-T.K. d(8 + x3) = 3x%dx , TO

f xdx 1fd(8+ 3x%)

8+x3 3J) 8+23

-nojyiarasi 8 + x> =t , MOJMyYUM: %f% = gln(t) +c= %ln|8 +x3| +c
f cosxdx __ f d(sinx)

MOATOMY, HCIIOJIb3Ysl MOACTAHOBKY t = sinx , IPUXOAUM K TaOIUYHOMY

4+sin2x 4+sin2x
dt

. =1 L — sinx
MHTerpaly: [ =-arctg;+c =arctg ( . ) +c
e¥dx _ d(e¥)
3. =

Vo-t2 Vo—t2
-BOCIIOJIb30BABIIUCH TTOJICTAHOBKON t = e*, MPUBOAUM K TaOJIUYHOMY HHTErpaiy [ \/:t_tz = arcsin§ +
c= arcsin% +c
IIpumeyanue: dx = %d(ax + b)
1
xdx = Ed(xz)
e*dx = d(e")
dx
— = d(In(x)
x
cosxdx = d(sinx)
J.- 15%"dx
4 (1-xB)*
1—2"=¢
J‘ 157ax  |d-x) =t J‘lSn‘t ; J‘ P P B 5 .
——==| —3xfdx=dt |= | —Sg=-5|ttdt=-5—+C=—F5+C= =+
(- ar | J 3¢ -3 3t 31— x)

.
rdx = ——

3

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI0BJIETBOPUTENIbHO'" CTaBUTCS, €CIM pabOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISET CIIENATh IPABHIIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpa u ero npuMeHeHue

IIpakTuyeckoe 3ansiTue Ne 33
«Teopema HoroToHa-Jleiionuna. BoruuciaeHue onpeaeleHHbIX HHTETPaOB Pa3IMYHBIMU
MeTOIaMM»

Heab: dopmupoBaTh HaBBIKM BBIUMCICHUS OIpPENEICHHBIX MHTErpajioB mo ¢opmyine Hprorona-
JleitbHMIIa ¢ MPUMEHEHUEM CBOMCTB OINPEAEIEHHOr0 UHTErpajga U METOI0M 3aMEHbI IEPEMEHHOMN

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats cnioco0sl peuieHus 3agad npopecCUOHaIbHON JEATeNbHOCTH IPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBath U peaqu3oBbIBaTh COOCTBEHHOE NPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIBbHOCTh B IPOPECCUOHATIBLHOM cdepe, UCIIONb30BaTh 3HAHU 10 TPAaBOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYallUsX.

IIK 1.5. BeINOJHATE pacyeTbl MapamMeTpoB MEXaHHYECKOW 0oOpabOTKM H3TOTOBJICHUS JeTayei
MallliH, B TOM YHCJI€ ¢ IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOI'O POEKTHPOBAHMUSL.

IIK 5.2. ConpoBoxnaTh MOATOTOBKY (PMHAHCOBBIX AOKYMEHTOB IO TPOM3BOJCTBY M pealln3allui
OPOAYKIMH  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJACTBA, MAaTEPHAIBHO-TEXHUYECKOMY  O0eCHeueHUI0
NeSITENIbHOCTH

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH UHTETPAJIBI.

1. ff 2x%dx
2.

4
I(8+2x—x2)a’x
]

2
3. " cosxdx
0

4. [ (cos x—3sin x)dx
3
2 1_ X2

5. J-—zdx
’ X

Meto10M 3aMEHBI ITIEPEMEHHOM:
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.[(2x=5)dx

<»l———1> U ey O

3, j 3/x + 2dx
0

1
4. J‘(x3 +1)*x? dx

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbl:

1) Ucnonb3yst TaOIMIly MHTETPaIOB HAWTH WHTErpaj
2) Ucnionb3ys Gpopmyny Herotona — Jleiibnuma

A
[ rmax= = F)- F(@)

HAaWTH ONPEIEICHHBIN UHTETPal

1) 7 (4x® —3x7 +2x + 5)dx

_]-_11{:‘1-.1:3 —3x +2x +5)dx = 4f:1x3dx—SIjIxde+2fj1xdx+ 5_]"_:1 dx=x"—x*+x* + 5.r|3_1 =
2) -3 +3 +5.3-(1+1+1-5)=81-27+9+15+2=280

f: 4 hdx

¥ 4425x°

9TOT HUHTCIrpaJl MOKHO HalTH ¢ NOMOIILIO METO/Ia MOACTAaHOBKHU. BBeaem HOBYIO IICPEMCHHYIO.

;x:t 1

Zdx = dt

dx = -dt
IH=U thl=|:|
-J.'E:U.‘l' tE =1

OTOT HUHTCrpal MOXKHO HalTH ¢ NOMOIILIO METO/Ia MOJACTAaHOBKHU. BBeaem HOBYIO IICPEMCHHYIO.

5 fgptdr _ 1 1 _
T a 5f e - 2 etgth =
rinxdx
3) J;
r cosx =t
T deosx = dt
: cimrdy —sinxdx = dt
j - S— sinxdx = —dt
&
7 costx g =0ty =cosl =1
T T 1
| ¥z =§ tg = cus§= ;
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@dopma npeacTraBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 3a/1aHue/

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNIbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakTuueckoe 3ansaTue Ne 34
«Bbrunciienue niaomaaeii puryp u o0bemMoB Te»

Heab: dopmupoBaTh HaBBIKU MPUMEHCHUS OIPEACICHHBIX WHTETPAIOB JUISI BBIYHUCIICHHS
wionaaen Gpuryp u 00beMoB Ted.

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp criocoOsl pemieHus 3a1ad npodeccuoHanbHON eATeNbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 [lnanupoBaTh U peav30BbIBaTh COOCTBEHHOE MPOo(ecCHOHATbHOE U TUYHOCTHOE Pa3BUTHE,
NPEANPUHIMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 NPaBOBOM
¥ (UHAHCOBOHM TPAMOTHOCTH B PA3NIMYHBIX )KU3HEHHBIX CUTYAIHIX

OK 06 IIposBasaTh TIpakAaHCKO-NATPUOTHUYECKYIO MO3MIIHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHM3AlMM MEKHAIMOHAIBHBIX M MEXPEJIUTHO3HBIX OTHOLICHUH, NMPUMEHSATh CTaHAAPTHI
AHTUKOPPYNIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIIel Cpefbl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHLHUIIBI OepeXxIINBOro MPOU3BOACTBA, 3P(PEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIUIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
nporecce MpophecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest MpohecCHOHATBHONW JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAHHOM
SI3BIKaX.

IIK 1.5. BbINOdHATH pacyeTbl MapamMeTpoB MEXaHHYECKOM o0pabOTKM H3TrOTOBJIECHHUS JeTayei
MalIlH, B TOM YHUCJIE€ C MPUMEHEHUEM CHCTEM aBTOMATHU3HPOBAHHOTO TPOEKTUPOBAHHSL.

IIK 5.2. ConpoBox/iaTh MOATOTOBKY (PMHAHCOBBIX JOKYMEHTOB IO MPOU3BOJACTBY U pealM3aluu
MPOAYKIIMK  MalIMHOCTPOUTEIBHOIO  MPOM3BOJACTBA, MaTEpUAIbHO-TEXHUYECKOMY  OOECHEeUEHHUIO
JESTEIEHOCTH

MarepuanbHoe o0ecnieyeHme:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:
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1. ®opma 3aroToBKM HMeeT BHJ (UTYpHI, OTPAaHUYCHHON NHMHMAMHU. HalTu 1uiomanb JaHHOM

3aroTOBKH

a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e", y=4
2.Berauciuts 00beM eTanu

y=x?, y=1 soxpyzocuQY

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1) nocrtpouth rpapuku GyHKIUI
2) HaliTh 00JaCTh, OrPaHUYECHHYIO STUMHU rpaduKamMu
3)  CcOCTaBHUTH OIPECIICHHBIA HHTErPa, ISl HAX0XKICHHSI IJIOIIA 1 HalIeHHON 001acTH
a. Ecim dynkims f(x) HeoTpuuarenbHa Ha oTpeske [a;b], To muomans S mox KpuBOW

y=f(x) Ha [a;b] (puc. 2) umcieHHO paBHA ompejeNeHHOMY MHTerpany oT f(x) Ha
b
JTAHHOM OTpe3Ke: S = I f(x)dx (reomeTpHUECKHIT CMBICI ONPENEIEHHOTO HHTETPAIa).

y

o e —— = Puc. 2

b. Eciu Qpynkumus f(x) — HenmosnoxuTenbHas Ha oTpeske [a;b], To wiomans S moa KpuBoit
y=f(x) Ha [a;b] (puc. 3) paBHa onpenenenHomy unTerpany ot f(x) Ha [a;b], B3saTOMY
b
CO 3HAKOM «MHHYC»: S =— I f(x)dx.

Puc. 3

c. Eciu dynxmus f,(x)> f,(x) Ha orpeske [a;b], To miomans S durypsl, 3akiodeHHOM
Mexay KpuBbiMH Y= f,(x) u y=f(x) na [ab] (puc. 4) onpenensercs dopmysoii

5 = (1,60 ).

Haiitn mumomaap 3aroToBKH AeTand, KoTopas uMeeT (GopMy (QUTyphl, OrpaHHUYEHHON rpadukaMu
GyHKIMH y=x"—3r+2uy=x—1
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Haiinem npenensl HHTEIrpUPOBAHUS - TOUKH NlepeceueHus rpaduKkoB GyHKIUHN, U TOTO IPUPABHAEM
TIpaBble YACTH UCXOAHBIX (GDYHKIMIA U PEIuM MOTydHBIIeecs ypaBHeHue x° — 3x + 2 = x — 1. Kopuamu
3TOr0 YPaBHEHUS SBJISIOTCS YMCHa ¥ = 1 U x = 3, CJIeIOBATEIbHO, OHU U SIBJISIOTCS MpPEIeIaMu
UHTETPUPOBAHUSL.

T YT [

3HAYUT, oAb (PUTYPhI PaBHA:
s=[(x-Ddx - [[(x*-3x+2)dr =5 -x—- (- -2 +2x) =45-3-05+1 -

"

27 1 _ .1
(?—3-4,5 -I-E.—E-l- 1,5—2) = 1El (kB.em.)
[Tonyuwnmnm, yTo IOk GUTYpHI paBHA 1? (xB. ex1.)

Ecnu o6macte nmeet 6osiee CIIOKHYIO CTPYKTYPY, €€ ClieyeT pa30uTh Ha MPOCTHIE YaCTH .
[Tpumep 2
Beruuciutes 00beM neTanu, KoTOpas HUIACHTHYHA Tely, IOJIYYeHHOMY BpallleHueM (QUrypHI,

— - —
OrPaHMUEHHOH THHUSIME * 2x—x Y 0 BOKpYT OCH ox

Pemenne: Kak v B 3a7aue Ha HAXOK/ICHHUE TUIOMIA/H, PelIeHNe HAUYMHAETCS ¢ YepTekKa MI0CKOoi
¢urypsl. To ecTh, Ha MIOCKOCTU AOY geobxommmo MOCTPOUTH (PUTYPYy, OTPaHUYEHHYIO JIMHUSMU
y=2x—1
v

o

Hckomas mrockast (bnrypa 3alITpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W BpalIacTCd BOKPYI' OCH

OX B PE3YIbTATC BPAICHUA IMOJIYYACTCS TaKasd HEMHOI'O SIAIIEBUIHAS JIeTaIOIast Tapejika, KOTopad
CUMMCETpHUYHA OTHOCUTECIIBHO OCH 24 .

O0bem Tes1a BpaleHUsl MOKHO BBIYHCJIHUTH M0 (hopmyJie:
B

v =] £ (x)dx

Beraucium 00beM Temna BpaIeHus, UCIIOJIB3YS JTAaHHYIO bopmyny:
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a 2 ]
= ;:rjf?(xjdx = mf2x— 2 dx = ;?r_[ (4x* — 4% + x\dx =
a i} 1]

3 5
3 ] 3 ] 15
_ lém

= ad® w3350
Or1Ber: 5

CDopMa NMpeacTaBjJaCHus pe3yjabTaTa: 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
3aIllMCH U BEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MIPOBEJICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 35 36
«Du3nvecKue NPUIOKEHUSI HHTETPAJIOB)»

He.m;: CDOpMI/IpOBaTL HAaBbIKH TMPUMCHCHUA OMPCACIICHHBIX UHTCTPAJIOB K PCHICHUIO (1)I/I3I/I‘leCKI/IX
3aga4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JEATeNbHOCTH MPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTH B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX

OK 06 IIposBasTh TpakJaHCKO-NIATPUOTUYECKYIO IO3UILIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHHU3AIMHU MEXHAIIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOUIEHWH, MPUMEHSTh CTaHIapThl
AHTUKOPPYNLIUOHHOIO NIOBEIEHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOUIeHl cpeibl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMaTa, MPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (PU3NYECKON KYIbTYPHI JUI COXPAHEHUS U YKPEIIJICHUS 310POBbsI B
npouecce MpodeccHoHaTbHON JeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3ndecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpohecCHOHANBbHON TOKYMEHTAalMel Ha roCcyapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

[IK 1.5. BbimonHATh pacueTsl MapaMeTpoB MEXaHMYECKOH 0O0paOOTKH H3TrOTOBJIEHHS JeTayiel
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MallrvH, B TOM YUCJIC C TPUMCHCHUCM CUCTEM aBTOMATU3UPOBAHHOT'O MIPOCKTUPOBAHUA.

[IK 5.2. ConpoBokaaTh MOATOTOBKY (PMHAHCOBBIX TOKYMEHTOB TIO MPOM3BOJICTBY M peaIU3aIluU
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOTO  IMPOU3BOJCTBA, MAaTEepPHAJIbHO-TEXHUYECKOMY  00ecreueHUIo
NesITeNIbHOCTH

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUaIbl, KOHCTIEKTBHI JICKIIHIA.

3aganue:

1) Beruuciure maccy y4dactka crepxas X1= 0 10 X2=3 (M), €CIIi ero JMHeHHast INIOTHOCTh 33/1aeTCsI
dopmyioit p(x) = x% + 1(xr/n).

2) CkopocTh JOBMKEHHMA Ha KOHBeilepHOil JsienTe v=v(t). HaiineM nyrte S, mnpolaeHHbIN
COZIEp>KMMbIM KOHBEHEpHOM JIEHTHI 3a IPOMEXYTOK BPEMEHH OT t1=2 10 tp=7 MUH.

3) Teno OpomieHO BEPTUKATBHO BBEPX CO CKOPOCTHIO, KOTOpash HM3MEHSETCS IO 3aKOHY
vV =29.4-9.8t m/c. HaliTu HanGoJbIIYIO BHICOTY MOABEMA.

ITopsinok BeINOJIHEHHS PadOTHI:

" _ (b2
1) 3anucats Gpopmyity, HCHONB3Ys ONPEISICHHBIA HHTErPpal S = | ,, v(Ddt
2) Bb4uciuTh OnpeesieHHbI HHTErpat

. . = {g+Z _ \ . . .
1. CkopocTh JBMKEHHsS Ha KOHBelepHoi nente vV = L9t 8t) m/c. Haiftn myTh, NpOiineHHBIH
COJIEP>KUMBIM KOHBEHEPHO JIEHTHI 32 4-10 CEKYH]TY.

Pemenue:  cormacHo  yciosuio, [ () =9t* - 8t t1 =3,t;=4 CruegosarenbHo,
4 .
§m= f3 (9t? — 8t)dt = [3t3 — 4t?]% = 83 (m).

2. Boruncnute Maccy yyactka crepakHs x1= 0 10 Xo=1 (M), eciiu ero JinHelHas INIOTHOCTh 3a1aeTcs
dopmymoit p(x) = x* + 1(kr/m°).

Pewrenue:

CornacHo hopmyne, umeeM:

m = / pla)de

I
. 3 (1 13 03
m / (J‘.—‘ + 1)1‘11‘ (_¥ + .r) ‘“ El + 1 — (—; 4 3) =
0

Orser: 1,33 kr

o

3. Teno OpoIIeHO ¢ MOBEPXHOCTH 3€MIJIM BEPTUKAIBHO BBEPX CO CKOpocThio V = (39,2—9,8t) m/c.
Haiiti HanOobI1yt0 BEICOTY MOhEMA TEA.

Pemrenue: Teno moCTUTHET HAaMOOJBIIEH BBHICOTHI TOAhEMa B TAKOW MOMEHT BpeMeHH t, korja v = 0,
T.e. 39,2—9,8t = 0, otkyna t= 4 c. [To popmyne (1) Haxogum h=78.4

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME ¢ COOIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBLHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

95



Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.1. KoopanHaTbl 1 BeKTOPbI

IIpakTnyeckoe 3ansitue Ne 37
«BekTopsbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinne mexkay TOUKamMu»

Heab: ®opMUPOBATH HABBIKM BBINOJHEHUS JEUCTBHM C BEKTOPAaMHU, HAXO0XKICHUS DPACCTOSHHUU
MEXy TOYKaMHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
[1IK 1.5. BeINOAHATH pacyeTsl MapaMeTpoB MEXaHUUYECKON 00paOOTKH M3rOTOBJIEHUS JAETajeil MalluH, B
TOM YHUCIIE€ ¢ IPUMEHEHNEM CUCTEM aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS.
I[IK 5.2. CompoBoxgaTh INOATOTOBKY (MHAHCOBBIX JOKYMEHTOB IO IPOU3BOJCTBY M peajd3aluu
OPOAYKIMH  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJCTBA, MAaTE€pHaJIbHO-TEXHUYECKOMY  O0ECHeueHUI0
NEeSATEIbHOCTH

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

3ananmne:

Pemmre 3anaun:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

—

1. Janer aBe Touku: A(m;—n;0) U B(p;—n; 2).Pa3znoxure BekTOp AB 10 BeKkTOpaM Oa3uca u
HaUTE €ro JJIUHY.

- - - - — -

g — — —
2. Jlanbl BekTOpel a= P i— j+mk u b =ni+ pk Haiizute koopauHaThl BEKTOpa ¢ =ma—nb

- > - -

3. Bolunciure cKanspHOe ImpousBeleHHe  BekTopoB (A—2b)-a, ecnmm  a= {— m; n; p} u
R
b={0;—p;n}.

- -

4. Tlpu KakOM 3HAYEHHUH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTMHEAPHBIMU?

5. B TexHonoruueckoi KapTe 3aJaHa’IEKTpUUEcKas LeNb U3 Mapajule]bHO COETUHEHHBIX
JJIEMEHTOB:
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Haiiute BekTOp ToKalHa BXOJEe DNIEKTPUUYECKOH LIEMH, eciiy TOKH HapajlebHbIX BETBEH MOKHO
3agaThk Bektopamu: [1(N;m;p),1o(2;n;7),15(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Teo, Ha KOTOpOE AeHCTBYeT MOCTOsIHHAA cuna F = (2n; —3p; 5), mepeMemaercs 1o oTpesKy
npsMoii u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruncnute paboTy 3TOM CHJIBL.

IMopsiok BbINOJIHEHHS PA0OTHI:

1. BHUMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3a/IaHUS.

2. Ilomb3ysick KOHCIEKTaMH JICKIIUH, MOAOEpHTEe HYXHYI (OpPMYITy WJIA COOTBETCTBYIOIIEE
yCIIOBUE JIJISl pELICHHUs 33/1a4H.

3amaua Ne 1. [lansl Touku A(—3;1; —1) ¥ B (2; —4; 1).

N .
Paznoxxure BekTOp AB 10 BEKTOpaMm 0a3uca U HaWJIuTe €ro JUIMHY.
Pemenue.

1) AB = {2 - (-3);-4 —11—(-1)} = {5;-5;2} - KoOpAMHATHI BEKTOpA.
2) PasnoxuM AB 110 BEKTOpaM 0asuca:

AB=5i-5+2kK.

3) Anuny ‘ AB| Haiiziem 1o popmye:

a = x> +y®+12%;
I
AB|=,/5% + (=5)% + 2% =64 =/9-6 =3./6 .
3amaua Ne 2.
J1aHbI BEKTOPBI g = _i)— 3])+ E u b = 2i+ k .Haiigure KOOPJMHATHI BEKTOpa ¢ =a-2b .Pemennue
a={:-31).

b={201}; 2b={402).

c=a-2b={-31}— {402}
3amaua Ne 3

{1-(-4);-3-01-2}={5-3-1}.

Beraucnure ckanspHoe npousseneHue (2a+b)-a, ecnm a = {1;0;3} ub= {2;—1;1}.
Pemenne

1) Haiiném koopauHaThl 2 a:
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2a=1{2,06)

2). Haiiném koopauHaThl 2 a+b:
2a+b={2086}+ {211} = {4;-1:7}.
3). Haiiném ckanspHoe npou3BeeHue:
(2a+b)-a=4-1+0-(-)+3-7=25.
OtBert: 25

3amaua Ne 4.

3
; Z ;3} OyIyT KOJUTMHEAPHBIMU?

- — 1
ITpu KaKOM 3HAYECHUH «x» BEKTOPHI A = {4;—6; X} ub= {— E

VcaoBue KOJUIMHEAPHOCTH BEKTOPOB:

a M b KOITMHEapHBI, €ClIU —1=L=—l.
X2 y2 ZZ
[Tonyunm:
4 _-6_x
_1 33
2 4
X
—8=—, x=-24.
3

OTBeT: x=-24.

3amaua No5 B TexHonmoruueckoi kaprte 3ajaHa IeKTpUUecKas elb U3 MapajijieIbHO COSUHEHHBIX

3JICMCHTOB:
C| Gl gy e .,
U‘ é]ll é]IZ J]IB ::J]h [N]Is
O &

Haiinute BeKTOp TOKa [HA BXOJE SAEKTPUUYECKOH 1IeNH, eCU TOKH MapasielbHbIX BETBEH MOKHO
3afaTh Bektopamu: 11(1;2;3),12(2;1;7),15(3;1;1),14,(0;2;3),15(4;2;1).
Pemrenne:

3anuchIiBaeM B BEKTOPHOI Gopme ypaBHeHHE mepBoro 3akoHa Kupxroda.

Tok Ha BXoze Lenu PaBCH CYMMEC TOKOB BCCX ITapaJlJICIIbHBIX BETBEH:

[ = _1+I_2+I_3+I_4+I-5
F= (14243+0+4:2+1+142+42;3+7+7+3+1) = (10:8:15)

3anmaga Neb
Ten0, Ha KOTOPOE JeHCTBYeT HoCcTosHHAs cuna F = (4; —3; 5), mepeMeImaeTcs o OTPe3Ky IpsaMoit
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Beruucaure paboTy 3T0il CHIIbL.
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Pemenue:

Mmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocronb3yemcs popmynoit W= F*AB=4*6-3*1+5*3=36
dopMma npeacTaBJIeHNs Pe3yJbTAaTa: BRIOJTHCHHOE 3a/I1aHNUC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJIYYHTh NPABHIbHBIC PE3yJIbTaThl M BBIBOJBI; B XOJIC
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABIIILHBIX BBIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BeKTOPbI

IIpakTnyeckoe 3ansiTue Ne 38
«/lekapToBa cuCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PABHEHHS NMPSAMOM, OKPYKHOCTH. Pemenne
327124 HA PACIOJIOKEHH e MPAMBIX Ha IIOCKOCTH»

Heab: @opMUPOBATh HABBIKM COCTABJICHHS YPAaBHEHUH IPSAMBIX U OKPYKHOCTEH, OIPEAEIATh UX
B3alMHOE PACIIOJIOKEHHUE HA IUIOCKOCTH.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpoPecCHOHAIbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (paMUIINU

P- MecsL pOKAEHUS

1. HaiiTu TOuKy nepecedeHus NpsAMbIX: mx —py+n=0 U x—y—p = 0.

2. HaiimuTe OCTpBIN YroJ MeXITy IPSIMBIMH:

mx+ny—p=0Unx—py—nm=0.

3. CocraBbTe ypaBHEHHE MPAMOH, mapasenbHoit mpsamoit PX+Y—M=0 u npoxoxsmeii uepes
TOYKY A(—n; 1).

4. U3 Touku A(m; —1) Ha mpsmyro NX+ Py+1=0 onymen nepmemmuxymsp. CocraBbTe ero
YpaBHEHHUE.

Iopsaok BbINOJIHEHUS PA0OTHI:
1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.
2. Tlonmp3ysick KOHCHEKTaMH JIEKIUH, MOAOEepUTEe HYKHYIO (QOpMyITy WIH COOTBETCTBYIOIIEE

99



YCJIOBHUC IJId PCUICHUA 3ada4n

3amaua Ne 1
Haiitu Touky nepecedeHus MpsMbIX:

2X+3y—-12=0u x-y-1=0.
Pemm cucremy:

{2x+3y—12 =0, {2(1+ y)+3y-12=0,

X—y—-1=0; x=1+Yy;
2+2y+3y-12=0, |[5y=10, |y=2,
x=1+Yy; Xx=1+vy; [x=3.

OtBer: Touka M (3; 2).

3agaya Ne 2
OrnpeaenuTts yroia Mexay IpsiMbIMH, 3aJJaHHBIMH YPaBHEHUSIMU:

2X—-3y+6=0u x+5y—-2=0.

Pewenue
Haiinem yrnoBbie KO3 (GUIIUEHTHI STHX MPSMBIX:
2X—-3y+6=0; X+5y-2=0
-3y =-2X—6, Sy=-X+2,
y—gx+6 y——1x+E

3 5 5

2 1
kl = g . k2 = —g .

. k, —k;
[loncraBuM  HaliiecHHBIE ~ 3HAYCHUS K, u k, B dopmyny:tQp =—"——.
1+k, -k,
S
gp=—27 5 =g =L
1+(—2)-— —
5 3 15

tgp=-1 ¢=135".

[Tonmy4yeHHBI yrom Mexay OpsSMbIMH - Tynod. CMexHbI ¢ HUM, OyIeT OCTphIid, TO ecTb
@, =180° —135° = 45°,

3amaua Ne 3

1. CocTaBbTe ypaBHeHHe HPAMOi, mapamiensHoit npsmoit 9X+3Y —7=0 u npoxomsmeii yepes
Touky A(-2;6).

Pemenne

CoctaBum ypaBHEHHE my4yKa MPSIMBIX, MIPOXOJIALINX yepes TOUKY
A(-2;6).

y—6=k(x+2)

Haxonuwm yrinoBoii ko punveHT JaHHOM npsSMoii:

3y =-bx+7,
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y——§x+z' k _.2
37 3"t 3

5 . . .
Tak kak npsiMble MapajseabHbl, TO K, = — 3 YIIIOBOM KO3 PHUIIMEHT UCKOMOH TPSMOH.

. 5
IloacraBuM HalIeHHOE 3HaYEHUE K, = —— B YPaBHEHUE IIy4Ka IPSIMBIX:
3

y—6=k(x+2);
rocJie npeoopa3oBaHus MOJIYUUM:

5x+3y-8=0.

3amaua Ne 4
U3 touxn A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenauxymsap. Harmmcars ero ypaBHeHue.
Pemenue

CocraBum YpaBHEHUE IIy4Ka IIPSIMBIX, IIPOXOSIINX yepes TOYKY
A(-3;5).

y—-5=k(x+3).
Haiinem yrioBoii koaddurment K, npamoit X —2Yy+3=0;
-2y=—X-3,

3.

1

YyautsiBas YCJIOBUC MEPICHAUKYIIAPHOCTU IIPAMBIX: kl :_k_, Halgem YpaBHCHHUC HCKOMOM

2
psAMOM

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otser: Y +2Xx+1=0.

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COONIOICHHEM
HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM padOTa BBINMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENIATh MPABMIIBHBIX BHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 39
«Pemenue 3a1a4 Ha NapaALIEIbHOCTH NPAMOM U IJIOCKOCTIDY

Henp: @dopmupoBaTh HaABBIKM pPEIICHUSA 33Ja4 Ha NApauIeIbHOCTh INPSAMONM U IUIOCKOCTH,
HCIIONB3Ys IIPU3HAK NapaAJUICIIBHOCTH IIPSMOM U IUNIOCKOCTH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 05 OcymiecTBaATh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYIapCTBEHHOM si3blke Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepuanbHoe obecnieuenue: VHauBuIyabHbIC 3a7aHUs, CIIPABOYHBIC MATEPHAIbI, KOHCIICKTHI
JICKIINN.

3apanmue:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMUIIUU
p- Mmecsn poKIaACHUS

3amaualNel

Touxka K ne nexut B mnockoctu kBajapara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.

1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruucnure nnuny otpeska MP, eciiu cropoHa KBaapara paBHa n CM.

3amaua Ne2

Ocnoanne AD tpanenuu ABCD naxomautcs Ha ruiockoctu P, a ocHoBanue BC otcTouT oT Hee Ha

o v DA
p cm. Haiiure paccTostHie OT TOUKH NepecedeH s Auaronaneii J10 miockoctu P, ecmm — = mn
m

3amauda Ne3
ITnockocte P nepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi m C; cOOTBETCTBEHHO.
B1C1 napanmnensna BC u paBHa p cM, a AC,:C,C= m:n. Haiitu BC.

Ilopsinok BbINOJHEHHS padOTHI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e€ JJaHO, CAENANTEe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCy’kaas OT TOTO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJITBI TIOHATOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipn pemenun 3amgay Ha 3Ty TEMY HCIOJIb3YETCSl OINpeAeNieHHEe NapauiebHbIX NpSIMON HU
IJIOCKOCTH, MPU3HAK MapAJUIEIbHOCTH MIPSIMON U TNIOCKOCTH, @ TAK)KE BAIlIM 3HAHUS U3 TUNIAHUMETPHUU.

3anaga Nel
Touku A, B, Cu D ne nexar B onnoilt miiockoctu. K u M — cepenunst orpeskos BD u CD.
1) Wmerot nu oOmme Touku npsiMasi KM u miockocTb, B KOTOpoit aexar Touku A,B u C?
2) Beruucnute nepumerp TpeyroisHuka AKM, eciu paccTosiHue MEXIY KaKI0W mapod JTaHHBIX
TOYEK PaBHO § CM.
Jano: o, Acoc, BEo,CE o,
BK=KD, CM=MD,
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AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst iu KM n o
2) Hailtu Py

Pewenue:
1) Touka K sBisiercst cepenunoii otpe3ska BD, Touka M- cepennna otpe3ka CD. 3HauuT oTpe3ok
KM - cpennss nunus tpeyronbHuka BCD.

[lo cBolicTBY cpeaHeil TMHUM TpeyrojbHHKa KM||BC, KM =%BC. CnenoBarenbHo, oTpe3ok KM
napajuiesieH IpsiMOH, Jiearied B IUIocKocTH. [lo mpu3Haky mapajuieIbHOCTH MPSMOM M TUIOCKOCTH,
oTpe30Kk KM U 10CKOCTh apajuiesibHbI, T.€. HE MIEPECEKAOTCS.

2)Pyyn = AK + AM + KM

KM =BCKM =4 cm.

Pacemorpum Ttpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, t.e. ACD u ABD- paBHble
PaBHOCTOPOHHUE TPEYroJbHUKH, a oTpe3ku AM u AK- menmanbl ¥ BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haiinem 3Tu oTpe3ku:

AK= AM=+ACZ—-MC?

MC=4cMm.

AK= AM=+82 —42=,/64 — 16 = 48 =43 cM

Py =4+4/3 +4V3 =4+8/3

3agaya Ne 2

OcnoBanne AD tpanenun ABCD naxoautcst Ha tockocTu P, a ocHoBanue BC oTcrout oT Hee Ha

o o DA 7
5 cMm. Haiinure pPacCTOAHUC OT TOYKH IICPCCCUCHUA JUAroHaJICu A0 IIJIOCKOCTH P, €Clin = = 3

L B
. \

Jano:
ABCD - tpaneuus,
b4 _ g BB;=5cwMm, BB1- P

."II ¥ M \
~7% | [ 31 HE W CB
4 - L B Hawu: paccrosaue ot M o mtockoctu P
/ _7--"‘ L‘:“-f-
5 e — s

A\
|

/ |
bl {

Pemenue

1) U3 touku M nposesnem k minockoctu P nepnenauxynsp OM. CnegosarensHo, OM- paccTosiHUe
oT M 1o miockocru P.

2) Paccmotpum AADMu ACBM

£BMC = £DMC KaK BEpTUKATIbHbBIC

£CBM = £ADM Kak HaKpecTaexauie npu napamuienababix npsaMeix BC u AD u cexymeit BD.

DA DM AM
3naunt, AADM 1 ACBM MOJOOHBI H — = — = —,

co BEM CM
DA 7 DA DM __AM 7

cB 2 cD BM CM 3
DM 7 7 3
—=-=DM=—BD BM = —RBD
BM 3 10 10

3) Paccmotpum ABB, D 1 AMOD

£D — o6wnit, /BB, D = #+M0OD = 90° = ABB,D ~AMOD
BB, _ BD

MO~ MD

ﬁ BD 10

MO 07BD 7
7

MO =—BD
10
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MO=-_-5=35cm.
10

OtBerT: 3,5 cm.
dopma npeacTaBieHusi pe3yJabTaTa: BBHIIIOJHCHHOE 3a/IaHHE.

Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0oOXOIMMOM TOCIEI0BAaTEILHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIUCH U BBIYUCIICHUS.

Ouenka '"Xxopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hezouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJEeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 40
«Pemenue 3a1a4 Ha NePNEHTUKYJIAPHOCTH NMPSIMOii M TJIOCKOCTH. Pemienne 3a1a4 Ha
NpUMeHeHHEe TeOPeM 0 TPEX MmepneHAnKyIAPax»

Heas: @opMupoBaTh HaBBIKM pPELICHUS TIEOMETPUYECKUX 3a/1ady, HCHOJIb3YyS IPU3HAK
MEPIEHANKYISIPHOCTH MPSAMOU U TNIOCKOCTH, TEOPEMY O TPEX NEPHEHIUKYIISIPAX.

Boinosinenue padorsl cnocod6cTByeT GOPMIUPOBAHMIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpopecCHOHANBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
deneparyy ¢ y4eTOM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMuIInU
p- MecsIL pOKICHUS

3anmagaNel
Han pom0 ABCD. M3 Touku nepeceyeHus ero nuarosaneil nposeneH orpe3ok OF, Tak, uto AF =

CF, BF = DF. Jlokaxute, ytro OF mepneHauKyIspeH MmiIocKocTu poMbOa, orpe3ok AC neprneHauKyispeH
mwiockoctu BDF.

3agaua Ne2

Han paBHoOenpennsiit TpeyronsHuk ABC. AC = BC = n cm, AB = m + 5 cm. U3 Bepiuns! yria
C mpoBeneH k miockoctu nepneHaukyiasap CD, paBubeiii p cMm. Haitgute paccrosHue ot touku D g0
cTopoHsl AB.

3amauga Ne3
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Toukn AuB nexar B  minockoctm o, M—  Takag  Touka B IPOCTPAHCTBE, IS

kotopoii AM = m , BM = nu oproroHajbHas MPOEKIUs Ha IUIOCKOCTh oo oTpe3ka BM B Tpu paza
00JIbIlIe OPTOrOHAIBHOM MPOEKLUU Ha ATy MJI0CKOCTh oTpe3ka AM . Haiinute paccrosinue ot Touku M 1o
MIJIOCKOCTH ¢ .

3amaua Ne 4

BricoTa mnpsiMoyrosnpHoro tpeyroibHuka ABC, omyiieHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepmiuHbl C IpsAMOTO ~ yrila BOCCTaBJIIGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,

npuueM CM = m + n cMm. Haiinure paccrosiaue ot Touku M g0 runotenysst AB.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEeIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4To B 3a/1a4e JaHO, CAEJIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCclOBHUE 3a/1aud, paccyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIIOJIB3YETCS ONpENEICHUE MEPICHIUKYISIPHBIX MPSIMON U
IUIOCKOCTH, IPU3HAK MEPHEHAUKYISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMBI O TpeX MEepHEeHAUKYIIpax, a
TaKKe BalllM 3HAHUSA U3 INIAHUMETPUU

3agaua 1
N3 Toukm mepeceueHus auaronaner mapamienorpamma ABCD mposenen orpe3ok OM Tak, 4TO
MA = MC,MB = MD. Jlokaxwure, 4To oTpe30k OM nepneHauKyIspeH MI0CKOCTH MapaienorpaMmma.

JlaHo:
M ABCD - nmapannenorpaMm
ACNBD =0
D C MA =MC MB =MD
0 Joka3atb: OM-(ABCD)

A B

Jloka3aTenbecTBO

1) Paccmorpum tpeyronbHukn AOM u COM. OM - oOmas cTtopoHa, MA = MC IO YCJIOBHIO,
AQ = OC 10 CBOMCTBY JMaroHajieil napasmiesorpaMMa. 3HauuT, TPEYTrOJIbHUKHU PaBHbBI IO TPEM CTOPOHAM,
T.€. 4A0M = 4COM. CnefjoBaTenpHo, £LAOM = 2COM.

T. K. 5TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM L AC,

2) Paccmotpum TpeyronbHukn BOM u DOM. OM - obmast ctopoHa, MB = MD 1O YCJIOBHIO,
BO = 0D 1o CBOMCTBY JMaroHajeil napauieaorpaMMa. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = ADOM. CnemoBaTenbHO, LBOM = ~ADOM.

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, r.e. OM LBD.

) OM L AC.

- .
OM L BD} OM 1 (ABCD ) no npH3HAKY NepIeHAHKYISPHOCTH IPAMOil U IUIOCKOCTH,

3anava 2
Croponsl TpeyroibHuka 10 cm, 17 cm u 21 cm. M3 BepmimHbl OOJBIIETO yIia 3TOr0 TPEyrojJbHUKA
MIPOBEJCH MEPIEHINKYISAP K €ro IUNIOCKOCTH, paBHBIM 15 cMm. Halinure paccrosHME OT €ro KOHIOB J10
OoJIbIIeH CTOPOHBI.
Hano:
e o AABC, AB =10 ¢, BC = 17cm, AC = 21cm
BD--(ABC),BD = 15cm
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Haiitu paccrosuue or B u D o AC

Pemenue
1) JdomomHuTenbHOE MOCTPOCHUE: MPOBEAEMBM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — Haxk/J1oHHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) s toro, uroObl HalTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudajga €ro IUIONIajib,
a+b+c

ucnons3ys popmyny I'epona 5, =./p-(p—a)-(p—-b)-(p—c), p= —

10+17+421
=— = 24 M

Sapc = “ﬁ'24' (24—10)-(24—17) - (24 —21) =+/24-14-7 - 3 = 84
3) 3anumiem Ghopmysy IS BBIYUCICHUS IUIOMAAA S, = %ah

[Ipumenum 3Ty GopMynny K HallleMy TPEYTOJIbHUKY: §,5c = %AC “BM.

Beipasum u3 atoit popmynst BM: BM = —zifﬁ <
21

4) Paccmotpum TpeyrosibHUK BDM- nipsiMoyronbHblid, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD? + BM*

DM? = 15% 4 8% = 289

DM =+280 =17 tm

OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIsIpa 10 cTopoHbl AC paBHbI 8 cM U 17 cm.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33aJaHKE.

Kpurtepun onenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYWUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IMpakTnyeckoe 3ansitue Ne 41
«Pemenne 3a1a4 Ha NapaJIeIbHOCTD IJIOCKOCTEN»

Henb: ®opMupoBaTh HaBBIKM PEUICHMS 3a]a4, UCIOJIb3Ys IPU3HAK NapaJIJIEIbHOCTH INIOCKOCTEN 1
CBOMCTBA MapaJIEIbHBIX MIJIOCKOCTEM.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pelieHds 3aaad NpoecCHOHANBHON AeATEeIbHOCTH MPUMEHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 05 OcymiecTBaaTh YCTHYIO M TUCbMEHHYI0O KOMMYHHUKAIIMIO HA TOCYJapCTBEHHOM si3blke Poccuiickoi
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anaga Ne 1

Mexnay nByMs napajjleibHbIMHU IUIOCKOCTSIMH 3aKJIKOYEH OTPE30K, JUIMHOM m+n cM. Halinure
IIPOEKIIMH ITOTO OTPe3Ka Ha KAKIYIO IJIOCKOCTh, €CIIU PACCTOSIHUE MEXY IUIOCKOCTSIMHU PAaBHO p CM.

3agaua Ne 2

[Tnockoctu M u P mapamiensubl. U3 Touek A u B minockoctu M mpoBesneHbl K miiockoctu P
HaKJIOHHbIE AC= m+ncM HWBD = m+n—3 cMm. [lpoeknus nHakmonHo AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. YeMy paBHa npoekius HakiIoHHOM BD?

3anaga Ne3

Mexny AByms napajuienbHbIMu miiockocTsiMu P uQ nposenenst otpesku AC u BD (touku A u B
Jexar B miockoctd P), AC=m+n+p AM, BD = m+n AM , pazHocts npoekiuit AC u BD nHa oany u3
IJIOCKOCTEN paBHa m M . HailauTe IMHBI 3TUX OPOEKIUI U PaCCTOSHUE MEKY INIOCKOCTSMH.

Ilopsinok BbINOJHEHHS PadOTHI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCyXkaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIIBI TTOHAIOOSATCS TIPH PEIICHUH 3a/1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipyn pemeHun 3agad Ha 3Ty TEMY MHCIIOJIB3YETCS ONpPENEICHHUE MapajlIeNIbHbIX IUIOCKOCTEH,
IIPU3HAK NapaJlIeIbBHOCTH INIOCKOCTEN, TEOPEMBI O NTAPAJUIEIbHBIX IUIOCKOCTSX, & TAKXKE BaIllM 3HAHUS U3
IUTAaHUMETPHUU

3amgauga Ne 1
Mexny nOByMs MapaieIbHBIMU TUIOCKOCTSIMH 3aKJIIOUEeH OTpe3ok, miuHod 10 m. Haiiaure
MIPOSKIIMH ITOTO OTPEe3Ka Ha KAKIYIO IJIOCKOCTh, €CITH PACCTOSTHAE MEXTY TUIOCKOCTSIMH PAaBHO 8 M.
Hano:

| / A /
AN Haiitn npoexunn AC

AN
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Pemenue

1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXIY HHUMH - 3TO nepreHaukyasip AC.
[TocTpoum npoekuuto orpe3ka AB Ha mockocts . 10 otpe3ok BC.

2) Paccmorpum TpeyronbHuK ABC- mpsSMOyroibHBIN.

ITo Teopeme Iudaropa AB> = AC? + BC?

AC?=AB? —BC?

AC?=10% —82=100— 64 =36

AC=6 cm.

Tak Kak MI0CKOCTH MapajuiesibHbI, TO MPOCKIIMU OTPE3Ka HA ATU TNIOCKOCTU OYIyT paBHBI.

3anaya Ne 2

[Inockoctu M u P mapamiensnsl. M3 Touek A u B miockoctu M mpoBefieHbl K TUIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Ilpoekuus nakinonnoit AC Ha oJHYy U3 MJIOCKOCTEN paBHa 12 cwm.
Uemy paBHa npoekusa HakIoHHOH BD?

JlaHo: M | P,AEM,BE€M
151 AC=37cM,BD =125 cM
/ A B / AE L P,BK LP,CE =12 cM
/ \ Haiitu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroabHbIH.
ITo Teopeme I[Mudaropa AC? = AE? + CE?

AE? = AC? — CE2AE? = 372 — 122 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbHuk BKD- npsiMmoyrobHbIil.
ITo Teopeme ITucdaropa BD? = KD? 4+ BK?

KD? = BD? — BK2AE=BK, kak paccTosiHus MEeXy MapauieIbHbIMU TIJIOCKOCTSIMHU.
KD? = 125? — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortset: npoekuus BD pasna 120 cm.

3anaua Ne3

Mexy TByMs TapauiebHbIME IockocTssMu P uQ nposeaenst orpeskn AC u BD (Toukn A n B
nexat B miockoctu P), AC=13 cm, BD=15 cMm, cymma npoekunit AC u BD Ha oaHy M3 miockocTei
paBHa 14 cm . Haliiure JUIMHBI TUX MPOEKIHUNA U PACCTOSTHUE MEXY TUIOCKOCTSIMH.

Jano: Q| P,AEP,BEP
AC=13cm,BD = 15
AE1 Q,BK 1 Q,CE+ DK =14 cm

i = IVQK Haiitu: CE, AE, DK
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Pemenue

1) Pacemorpum tpeyronbHuk ACE- mpsMoyroibHBIN.

ITo Teopeme I[Mudaropa AC? = AE? + CE?

AE?=AC?-CE?

[Tycth CE = x, Torna DK=14-x.

AE? =169 —x*

2) Paccmotpum tpeyrosnbHUK BDK- npsMoyroabHbIi.

ITo Teopeme I[Tucdaropa BD? = BK? + DK*?

BK? = BD? — DK*?

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x*?
AE=BK, kak paccTosHMs MeXAy NapauleIbHbIMU IIJIOCKOCTAMU
3HaYuT,

169 — x? = 29 + 28x — x?

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 = 144 = 12 cm

OTBeT: pacCTOSHUE MEXAY MIIOCKOCTSIMH 12 ¢M, MPOEKIUU HAKIOHHBIX 5 ¢M U 9 cM.

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOIIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeIeHUS pabOThI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 42
«Perenue 3a1a4 Ha ABYTrpaHHbIE YIJIbD»

Henb: @opMHpoBaTh HABBIKM PELICHUS 3a/1a4 HA MPUMEHEHHE NOHATHH yria MexAy NpsSIMOU U
IIJIOCKOCTBIO, JBYTPAHHOTO YIUIA, YIJIa MEXKAY INIOCKOCTSMH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoPecCHOHANbHOW AESTENbHOCTH MPUMEHHUTEIbHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJaPCTBEHHOM sA3bIke Poccuiickon
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOI'O KOHTEKCTa

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNs, CIIPABOYHBIE MaTEpUabl, KOHCIIEKTBI JIEKIIH.
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3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIMYECTBO OYKB B (haMUJTUHU

p- Mmecsn poXIaACHUS

1) 3 Toukn A BHE IUIOCKOCTH MPOBEJEHBI K MIOCKOCTU NEPHEHAUKYISAP AB= n CM M HaKJIIOHHbIE
AC u AM, o6pasyiome ¢ miockoctsio yriast 30°. Haiiaure yrom Mesky HaKIOHHBIME npsMoii. Haiimre
CM.

2) KaTeTbl mpsIMOYTOJIbHOTO TPEYroJbHUKA PaBHBI n CM U n +m cM. Onpeaenure paccTosHUE OT
BEPUIMHBI NPSAMOIO yria A0 IJIOCKOCTH, KOTOpask MPOXOAUT Yepe3 THUIOTEHY3Y M COCTaBIIAET YO 30% ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nmexar Ha pebpe mpsimoro aByrpanHoro yria. AA; u BBi- nepnenaukynsper k
pedpy, MpOBEACHHBIE B Pa3HBIX I'paHAX, IpUueM AB= m cM, AA, = n+m cM, BB, =n —1 cMm. Haiinure
A1B;.

IMopsiioK BBINOJTHEHHS PAOOTHI

1. BHUMaTenbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEJIaiTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxaas OT TOTO, YTO HY>KHO HalTu. BcmoMHuTe, kakue
TeOpeMbI U (HOPMYITBI TIOHATO0SATCS TIPH PEIICHUH 3a1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemiennn 3aa4 Ha ATy TEMY UCIOJIb3YIOTCS OTIPEICTICHUS yIila MEXIY MPSMOI U TIOCKOCTHIO,
JBYTPAHHOTO yIJIa, JMHEWHOTO YIiia ABYTPAHHOTO YIJIa, a TAK)KE Ballll 3HAHUS U3 TUIAHUMETPUU.

3anauva |

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepe3 MEHBIITYIO CTOPOHY
MPOXOAUT TIOCKOCTb, COCTABIISAIOLIASl C IUIOCKOCTBIO TPEYrOJbHHUKA Yroj 45°. Haiigure paccTosiHue
MEXy INIOCKOCTBIO U BEPIINHOM B.

B

i JaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A D AC €E a, ¢ = 45°
C

Haittu: Paccrosinue ot B 10 a

Pemenue

1) JlomonHuTENbHOE TTOCTPOSHUE: POBEAEM BD L @« = BD — paccroanHe oT B fo miockocTy a.
EM 1L AC = DM 1 AC no TeopeMe 0 TpeX epHeHJHKYIAPAX.

3HauUT, £BMD — nuHefHLIA Yol ABYTPAHHOTO I3, £BMD = 45°.

2) B tpeyronsauke ABC naiinem BeicoTy BM.

CHayalna BBIYMCIIHM ILIONMAAb TPEYroabHuKa 1o popmyse ['epona:

Sa =\."'rp' (p—a) (p-b)(p—c)

p= 9+25+5 — 10 em

Sipc =V10-1-4-5 =10+ 2cmM?

Sssc =3AC- BM=> BM = 245

2104

BM = = 44/2em

3) Paccmorpum tpeyroapsHuk BMD- npsiMoyrosibHbIN IO TOCTPOEHUIO.
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BD .
— = smnsBMD
BM

BD = BMsinsBMD

BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4 cmM.

OtBert: paccrosiHue ot B 10 miockoctu 4 cm.
3anaua 2

Konner orpeska MK  nexar Ha rpaHsx npsamoro jasyrpanHoro yria. MMj; u  KK;-
NEepIEeHANKYISPHI K pedpy, npudeM MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigute KKj.

HaHo: < aaff = 90°
MKE=13cmM MM, =12 cm, MK, =3
MM,1la KK La
Haiitu: KK,

Pemenne

1) IlocTpoum JMHENHHBIA yroy ABYrpaHHOro yria. [[is atoro yepe3 Touky M mpoBeneM OoTpe3ok
M;E, napannensubiii u paBHbiid KKj.

KK, 1 a, cneposarenbHO, M, E L a.

< MM, E — nuHefHbI} YTOI ABYTPAHHOTO yTJa,3Ha4uT < MM, E = 90°.

2) PaccmoTpum AMEK

ME- naknonHas k miaockoctd f, EMj — ee mpoekuus Ha 3Ty miockocTs, EM; 1 EK( T.k. EM1K K —
MIPSIMOYTOJIBHUK 110 TTocTpoeHuto). CrnenoBarensHo, ME L EK ( o TeopeMe 0 TpeX MepIreHIuKysipax) u
AMEK — npsMoyToJIbHBIH.

ITo Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? =132 — 32 = 169 — 9 = 160

ME = /160 = 410 cm

3) PaccmoTpuM AMM, K — npaMoyronbHLIi, T. K. < MM, E = 90°.

ITo teopeme Iuaropa ME? = MM, % 4+ M, E2

M, E%Z = ME? — MM, *

M,E? =160 — 144 = 16

M;E=4 cm.

3nauut, KK;=4 cm.

OtBet: KK;=4 cMm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIYUCICHUS, PUCYHKH U TpaduKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
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BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTH MPABWIBHBIE PE3YNbTAaThl U BHIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

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

Tema 4.3 MHOrorpaHHUKH ¥ KPYIJIble TeJa

IIpakTuyeckoe 3ansiTue Ne 43
«Pemenue 3a1a4 Ha PU3MY»

]_[e.m,: q)OpMI/IpOBaTB HaBBIKH PCHICHUSA 3aJa4 HAa BBIYUCICHUSA PA3JIMYHBIX 3JICMCHTOB IIPU3MBbI, €C
IOBEPXHOCTHU U o0beMa.

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:
OK 01 Beibuparp cmocoObl perieHusi 3amad Npo(ecCHOHANBHOW IESITEeNbHOCTH NPUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(pOpMaruu H

MH(POPMAIMOHHBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1S TeTbHOCTH

OK 06 IIposBasTh rpaKAaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMULMOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YHCIIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHnI0, TPUMEHITh 3HaHUsL 00
W3MEHCHWH KJIMMara, MPHHOUIB OEpeXIMBOrO TMPOMU3BOACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Ucmnonb3oBarh cpeactBa (pU3M4ecKod KyJabTyphbl AJII COXPAHEHUS W YKPEIUIEHUs 370pOBbS B
nporecce MpophecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 TIlonb3oBaThCcst MpoQecCHOHaNbHON MOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
A3bIKaX.

[1IK 1.5. BBIMOAHATH pacyeThl MapaMeTpoB MEXaHUMUECKON 00paOOTKH M3TOTOBIEHUS JAeTajeil MalluH, B
TOM YHCJIE€ C IPUMEHEHNEM CUCTEM aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHUS.

IIK 5.2. CompoBoxaaTh MOJATOTOBKY (DMHAHCOBBIX JOKYMEHTOB II0 MPOM3BOJCTBY M pean3aluu
MPOAYKIIMK  MalIMHOCTPOUTEIBHOIO  MPOM3BOJACTBA, MaTEpUAIbHO-TEXHUUYECKOMY  OOECHEUEHHUIO
JESTEIBHOCTH

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IeKHPIfI.

3aganue:

1.0cHoBaHMe MpsSMON MPU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOe pedpo
pu3MBbl paBHO 8 M. HaliauTe moniasip NoJIHOW NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHUE MPSIMOM MPU3MBI — MTAPAJLIEIONPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmsl 12 cMm. Haiitu mosHyro moBepXHOCTh U 00bEM.

MHOFOFpaHHHKOM HA3bIBACTCA TCJI0, OrPaHUYCHHOC IINIOCKMMHU MHOI'OYIOJIbHHUKAaMH. O6HH/I€
CTOPOHBI CMC)KHBIX MHOTOYT'OJIBHUKOB HA3bIBAIOT peﬁpaMn MHOT'OrpaHHUKaA. MHOFOYTOHLHI/IKI/I, KOTOPELIC
OrpaHM4YMBarOT MHOI'OIPAaHHUK, HA3BIBAKOTCA €ro rpaHsiMHu. FpaHI/I MHOI'OIrpaHHHUKaA, CXOAAIIHUECA B
OHHOﬁ TOYKCE, O6p3.3y}OT MHOFOFpaHHHﬁ YroJji; BCPIIMHBI TAKUX MHOTI'OIPpAaHHBIX YTJIOB HA3bIBAIOTCH
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BepIIMHAMM MHOTOTpaHHUKA. [IpsMble, coenuHsIONME JIBe KaKhe-HUOYIb BEPIIWHBI, HE JIEKaIIue Ha
OJIHOM TpaHU, HA3bIBAIOTCS AUATOHAJISIMH MHOTOTPaHHHUKA.

IIpu3ma — MHOTOrpaHHUK, JBE€ TpaHU KOTOPOTO SBIISIIOTCS PABHBIMH MHOTOYTOJbHUKAMHU,
JIeKAIIMMH B TApaJUICNIbHBIX IIJIOCKOCTSX, a OCTaJbHBIE TPaHM — MapajljieliorpaMMaMH, HWMEIOIIMMHU
00II¥Ee CTOPOHBI C 3ITUMU MHOTOYTOJTHbHUKAMHU.

[IpsiMast mpr3mMa Ha3bIBACTCS MPABUJIbHOM, €CITM €€ OCHOBAaHUS — ITPaBUJILHBIC MHOTOYTOJIbHUKH.

I[nomaap0 MOJHONW MOBEPXHOCTH IPU3MbI HA3bIBAETCA CyMMa IUIOLIAJCH BceX ee rpaHeH, a
IUIOIIA/IbI0 OOKOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIIOMIAJeH ee OOKOBBIX TpaHeH.

S =25 +8§

non ocH 6ok
H.JIOIIIalIL 60K0B0]71 MOBEPXHOCTH HpHMOﬁ IMpU3Mbl paBHa MPOU3BCACHUIO IICPUMETPA OCHOBAHUA
Ha BBICOTY ITPHU3MBEI.

S601< = P ' h
O0BéM HpﬂMOﬁ IMPU3MBbI PaBECH IMMPOU3BCACHUIO INIOMIAA OCHOBaHHUA HAa BBICOTY.
V=S, -h

IMopsiiok BBINOJTHEHHS PA0OTHI:

1)  BbIMOIHHUTE YEPTEK

2) 3amucarh KpaTKO YCIIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

3agaua 1: OcHoBaHHE TPSMOW TPU3MBI - poMO C BbicOTOM 2 aM. Ilmomans OOKOBOHM MOBEPXHOCTH
IIpU3MBbl paBHa 96 M7, a TUTOIIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 mv’. Haiizure BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOE pedpo bPasHuMIly MEXTy IUIOMA/b0 MTOTHOM TOBEPXHOCTH
TIPU3MBI U TJIOIIA/IbE0 OOKOBOW TOBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

TUTOIIA/Th OCHOBAHMUSI ITPU3MBIL.

S, -2a:>2a-128 96 = 32:>a-16

| S dah=96 > h..?i_l 5 (zw)
Omer:1,5m. &
3apava 2: OcHoBaHHUE MPSAMOU MPU3MBI - NPSIMOYTOJIBHBIN TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHBI
S mu 12 M, 6oxoBOe pedpo nmpusmel paBHo 10 M. Haligure mutorma e mogHONH MOBEPXHOCTH MPU3MBL.

Penrenue
C,.
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AC =5 +12° =13

Siom = L8, e + S.ru.ﬂ.ﬂ' + Sﬂﬂufr":' + S""lqﬁ

S =2%*0,5%5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOMMO TOCIIEIOBAaTEIFHOCTH JCHCTBUI; B OTBETE NPABWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET CENIATh IPABHILHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

I[IpakTuyeckoe 3ansaTue Ne 44
«Pemenue 3a1a4 Ha NMPAMUY»

Heab: @opMupoBaTh HABBIKK PEIICHUS 33]a4 HA BBIYUCICHUS PA3JIUYHBIX 2JIEMEHTOB MHUPAMUJIBI,
€€ TIOBEPXHOCTHU U 00BheMa.

Boinosinenue padorsl cnocodcTByeT (OPMUPOBAHHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluy HHPOpMalUu U
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BHIIOJHEHUS 3a/1a4 NPOPECCUOHATIBHON eI TeIbHOCTH
OK 06 TlposiBiaTh Tpa)kJaHCKO-TIATPUOTUUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJMLHOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX IICHHOCTEM, B TOM 4YHCIE C YYETOM
FapMOHM3AIlMM  MEXHAIIMOHAIbHBIX W  MEXPEJIUTHMO3HBIX OTHOIIEHUH, TPUMEHATh CTaHIapThI
AHTUKOPPYNLMOHHOIO IIOBEJICHUS
OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, JPPEKTHUBHO JIEHCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX
OK 08 Hcmonb3oBaTh CpeicTBa (PU3MUECKOM KyJIbTYPBHI U COXPAHEHUS M YKPEIJICHHs 370pOBbs B
npouecce MpodeccnoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3MdecKon
IIOAITOTOBJIEHHOCTH
OK 09 Ilonb3oBarbcsi mpohecCHOHATBPHOW JOKyMEHTAallMed Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
SI3BIKaX.

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3aaHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.
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3aganue:

1.Haiimute 00beM MpaBUILHON YETHIPEXYTONBHON MUPAaMU/IbI, BBICOTA KOTOPOU 4 CM, a TUaroHajb
OCHOBaHUA 8 CM.

2. HaifTu TONHYI0O TOBEPXHOCTh MPSIMOM NHpaMUIbl, B OCHOBaHHH, KOTOPOH JEKHUT
paBHOOEIPEHHBIH TPEYTOJILHUK C OCHOBAaHHMEM 5 c¢M U OOKOBBIMH cTOpoHaMu 6 cM. bokoBele pebpa
nupamMuibl 12 M.

ITupamuaa — 570 MHOTOI'PaHHUK, COCTABJICHHBIN U3 N—YI'OJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHHMe MHPAMU/Ibl, TPEYTOJIbHUKU - OOKOBBIE TPaHM C OOLIeH BEPLIMHOM,
Ha3bIBACMON BePIIMHOM NHUpaMuAbl. llepneHaukyisap, ONYyLIEHHBIM W3 BEPIIMHBI NUPaMUIbl Ha €€
OCHOBAHUE, Ha3bIBACTCS BHICOTOM MUPAMH/BI.

[Tnomaab MOHOM MOBEPXHOCTH MUAPAMUIBL:  Spomm = Sgox + Soc

V = 1 SOCH ' H

OO6beM nupamuibL:

Ilpasunvnasa nupamuoa

[Iupamuna Ha3bpIBa€TCSd NPABMJIBLHOM, €CIIM €€ OCHOBAHUE — IPAaBWIbHBIA MHOTOYIOJIBHUK, a
OTPE30K, COEUHSAIOIINI BEPIINHY TUPAMU/IbI C IEHTPOM OCHOBAHUS, SIBJIETCS €€ BBICOTOM.

Bce OokoBble pebpa MpaBWIBHONW NUPAMUILI PaBHBI, a OOKOBBIC T'PAaHU SIBISIOTCS PaBHBIMU
paBHOOEIPEHHBIMH TPEYTOJIbHUKAMHU.

Bricota OOKOBOW TpaHM TPaBUIBLHON NHPAMHJIBI, MPOBEJACHHAS W3 €€ BEPIIMHBI, HA3BIBACTCS
anogemMoii.

I[lnomanabs 00KOBOII MOBEPXHOCTH NMPABUJILHOW NMUPAMHIbLI PaBHA IOJOBUHE MPOU3BEIACHHS
NepruMeTpa OCHOBAHHMs Ha anodemy.

S_ =EP -4

00K 2 OCH

HJ'IOI[Ia)Ib MOJIHOM MOBEPXHOCTH HpaBl/IJII)HOﬁ MHPpaMHUIbI:
1

S, =S, +=P-l
2

nomaH OCH

IMopsinok BbINoOJIHEHUs padOTHI:
1)BBINONHUTE uepTex

2)3amnucarb KpaTKo YCIOBHE 3a7a4u
3) Odpopmurts pernieHue.

3anaya 1: CtopoHa OCHOBaHMS TPABWIILHOW YETHIPEXYrOJNLHOW MUpaMHabl paBHa 4 cM, a amnodema
o0pa3yeT C MII0CKOCTHI0 OCHOBAHUSI yToJl B 60°. Haifprre 1wiotmap mosHoi TIOBEPXHOCTH MHUPAMMUIBI
Pemenune:

S .
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Er=tpc_»
2
LESH =90°-60° =30° = SE = 2EH = 4
l 2 ]
S e :4-4-3AB+AB' =2-4.4+4% =48 (cmD)

Oteet: 48 cm?,
3agava 2: OcHoBaHHME TMPaMUIbI —pOMO, aroHam kotoporo paBHbl 30 cM 1 40 cM. BbicoThl GOKOBBIX
TpaHei, POBEACHHBIC M3 BEPIIMHBI IMTMPAMH/IBI, 00Pa3yrOT C BHICOTOM MMPAMUIBI YIIBI, PAaBHbIC 30°. Haiimre 0Gbem

MPAMUJIBL.
Peirenne:
AC =40 = AH=HC=~29

BD_"'SO:; BH=HD = {5
AB=y201 4157 =25
HE:%BC:]LS

SE = 2HE ~ 25

SH =SE? “HE® =

2
="252—ij~_ =75.

P l%

Oteet: 250043 onf.

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

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEI0BATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO W aKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIbHBIE PE3YylbTaThl U BBIBOJBI, B XOJ€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansitue Ne 45
«Pemenne 3aav HA BbIYUCJICHUE 00HLEMOB U HOBerHOCTeﬁ MHOTIOrpaHHUKOB)»

He.ﬂbz (DOpMI/IpOBaTL HaBBIKH PCHICHUSA 3aJla4 Ha BBIYUCICHUA PA3JIMYHBIX 3JICMCHTOB IIPU3MBI, €€
MMOBCPXHOCTHU U oOBeMa.

Brinosinenue padoTsl cnoco6cTBYeT GOPMUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON eATEeIbHOCTH MNPHUMEHUTENBHO K

Pa3JIMIHBIM KOHTCKCTaM
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OK 02 Hcnonb3oBaTh COBpEMEHHBIC CPEICTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMd HHPOPMAUA M
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJIHCHUSA 3a1a4 HpO(l)eCCHOHaJIBHOI;'I JACATCIIbHOCTHU

OK 06 IIposBasTh rpaAaHCKO-MATPUOTHUECKYIO MMO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJMULMOHHBIX POCCUHCKHUX J1YXOBHO-HPAaBCTBEHHBIX IIEHHOCTEHM, B TOM 4YHCIIE C YYETOM
TFapMOHHM3AIUU  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOUICHWM, MPUMEHSATh CTaHIapThI
AHTUKOPPYILIUOHHOTO MOBEACHUS

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MEHCHMM KJIMMaTra, MPHHLOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PQPEKTHBHO JIEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmonb30BaTh CpeAcTBa (PU3MUECKOW KyJIbTYPHI Ui COXPAHEHUS U YKPEIJICHHS 370POBbsS B
npouecce MpodeccnoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (pu3ndecKon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MpOQECCHOHAIIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAHHOM
SI3BIKAX.

[1IK 1.5. BBIMOAHATH pacyeThl MapaMeTpoB MEXaHUYECKOW 00paOOTKHM M3TOTOBJICHUS JeTalel MallvH, B
TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

I[IK 5.2. CompoBoxgaTh MOATOTOBKY (HHAHCOBBIX JOKYMEHTOB IO MPOU3BOJCTBY M pealu3aliu
OPOAYKIIMM  MAIIMHOCTPOUTEIHHOTO  IMPOU3BOJCTBA, MAaTEPHAIHHO-TEXHUYECKOMY  00eCreueHUI0
JeSITeNIbHOCTH

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

3aganue:

1. Ompenenute BuA u Haiinute nepumerp ceueHus ky6a ABCJA;B;Ci/li mimockocTsio,
npoxosiei uepes pedpo A1lly u cepenuny pedbpa BB1, ecnu qimmHa peGpa kyda paBHa § cwm.

2. Omnpepenute BUA W Haigure nepumerp ceueHuss kyba ABCJ/IA1B1Ci/li miockoctslo,
npoxopsmien uepe3 Touku A, Jl u cepenuny pedbpa CCy, ecnu nimuHa pedpa Kydba paBHa 4 cMm.

3. Haiiaure momaap moBepXHOCTH pabouelt aeTanu, n300paxeHHOW Ha pUCYHKe (Bce ABYTPAHHbBIE
YTJIBI TIPSIMBIE).

Fad
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5. TpebyeTcs yCTaHOBUTH pe3epByap sl BOABI €MKOCTBhIO 15 M3 Ha tutomaake pasmepom 4,5 M X
3,75 M, ciykamiei uist Hero JHoM. Halinure BbIcOTy pe3epByapa.
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6. CtasipHas 3aroToBKa ciisidb nMmeet popmy npsiMoit mpu3sl Beicoto 0,35 M, mupuHo# 2,5 M 1 TUHON
4,8 m. HalimuTe maccy cinsiba, eciv IIIOTHOCTh CTalu paBHa 7,85 r/cm3.

Ilopsiiok BbINOJTHEHHS PA0OTHI:

1) BbIMOIHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs pereHne 3a1aun

3anaua 1: [lan xy6 ABC/[A1B1C1/[1. Jlokaxure, uTto ceuyeHue Kyba riockoctbio 41C1K, rae Touka
K - cepenuna /[C - Tpanenus.

B, c,

A : D
Pemenune:MK||A1C1, notomy urto (A1/1C1) mapamiensha (A4C), a MK u A1Cy - nuHuH
nepecedeHuss 3TUX rmiockocredd. MK||A1Cy, AlM*H' C1K, MK#A,C1, 3naunt MA,C1K - Tpamnerusl.
3anaua 2:

Han xky6 ABC/[A1B1C1/11. Jokaxkute, 9T0 ceueHune Kyoa miockocThio A181K - mapainenorpamm.

Pemenune: (AA1B1)||(111C), 10 A1B1||[/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A3/]||B1C, 3HAuuT
A1B1C/] - mapanienorpamm.

3anaua 3:

HaiinuTe niomiaas moBepxHoCTH padoueil neTanu, n300pakeHHOM Ha pUCYHKe (BCE IBYTrpaHHBIE
YTJIBI TIPSIMBIE).

Pemenue: I1nomans MoBepxXHOCTH 3aJaHHON JI€TaIM -dTO IUIOLIAJAb MHOIOTPaHHUKA, paBHA
Pa3HOCTH ILJIOLIA/IN TOBEPXHOCTHU IIPSIMOYTOJILHOTO Mapaienenumnena c peopamu 2, 4, 5 u 1Byx
Iionaiel KBaJgpaToB cO CTOPOHOM 1:
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245 4+2%2=54+2=2x4—-2=1=1—=74
OrBeT: 74.

3agaua 4:
Haiigure 06beM paGoueit neranu, n300pakeHHOW Ha pUCYHKE (BCE BYTPAHHBIC YIIIBI MPSIMEIE).

. A

L]

PSRN

Pemenne: O0beM TaHHOM JeTalld paBeH 00beMy MHOTOIPaHHUKA U PaBeH Pa3HOCTH 00bEMOB
napajuienenumneson ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3+4+4—-1+1=+1=47

Ortger: 47

3amgaua 5:

Tpebyercst ycTaHOBUTH pe3epByap Uit BoJbl eMKocTh0 10 M3 Ha mitomazake pasmepom 2,5 m x 1,75
M, cIysKamieu st Hero qHoM. Haiiaure BeIcOTy pesepByapa.

Pewmenne: IInomans nuasS = 2,5 # 1,75 = 4,375ke. M. Tak kak V = § = h, 10

h="=12 229,
5 4,375

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TMOJHOM O0BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja

IIpakTnyeckoe 3ansitue Ne 46
«Pemienue 3a1a4 Ha WMJIMHAP, KOHYC ap u chepy»

Heab: @opMuUpOBaTh HABBIKM pELICHUSA 3aJa4 Ha BBIYUCICHUS DPA3JIMYHBIX DJIEMEHTOB Tel
BpallleH!Us1, X MOBEPXHOCTEN 1 0OHEMOB.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 BreibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON AeATEeIhbHOCTH MPUMEHUTENIBHO K
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Pa3NUYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAIM3a W HMHTEPIpEeTalud HHPOpPMAIUU |

I/IH(bOpMaI_[I/IOHHBIe TCXHOJOI'NU JJIA BBIIIOJTHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH

OK 06 IlposiBnaTh rpakaaHCKO-ATPUOTUYECKYIO MO3ULIMIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJAULMOHHBIX POCCUUCKHX JYXOBHO-HPABCTBEHHBIX IICHHOCTEH, B TOM YHCIE C Y4ETOM
FapMOHM3alMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUIHMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOILIECH Cpelbl, pecypcocOepeKeHn 0, MPUMEHSATh 3HaHUS 00
W3MEHEHUU KIIMMaTa, TMPUHIUIB OEpexIMBOrO MPOU3BOACTBA, A(P(HEKTUBHO JEHCTBOBATH B
Ype3BbIYAHBIX CUTYaIUSIX

OK 08 Hcmonb3oBarh cpenctBa (pU3WYECKON KyJbTYPhI JJII COXPAaHEHUS W YKPEIUICHUS 3I0POBbS B
nporecce MpopecCHOHATBFHONW JEATETbHOCTH M TOAJAEPKaHUs HEOOXOJMMOTo YpPOBHSA (DU3HYECKOM
MOITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Nmpo(heCCHOHATBHOW JOKYMEHTAlMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
S3BIKAX.

I1K 1.5. BBIMONHATE pacdeTsl TapaMeTPOB MEXaHUYECKOH 0O0pabOTKM M3TOTOBIICHUS JIETaje MaIllvH, B
TOM YHUCJIE€ C IPUMEHEHHUEM CHCTEM aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHUSI.

I[IK 5.2. CompoBoxgaTh INOATOTOBKY (UHAHCOBBIX JOKYMEHTOB IO IPOU3BOJACTBY M peajd3aluu
MPOAYKIIMK  MAalIMHOCTPOUTENBHOTO  MPOM3BOJACTBA, MAaTEPUAIBHO-TEXHUYECKOMY  OOECHEUYEHHUIO
NEeSITEIbHOCTH

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3alaHusl, CIIPaBOYHBIC MaTCpUaJIbl, KOHCIICKTbI JICKIMH.

3aganme:

1.06bem tmnmunapa 120 cM?, ero Beicora 3,6 cM. Haiitu pannyc HHWIHHAPA.

2. Bricora xonyca 12cm, paauyc ocHoBaHus 10cM. KoHyc mepecedeH IIOCKOCTBIO TaK, YTO B
CEUEHUH NOy4YuiIcs TpeyrojabHuK. Haiinure pacctostHue OT 3TOT0 CEeYeHUs /10 OCH.

3.PaccTosiHMe OT LieHTpa m1apa 10 CeKyllel MIOCKOCTH paBHO 8 M, a paJuyc CE€YeHHs IIOCKOCTBHIO
paBeH 6 m. Haiigure paguyc mapa.

Huauuap — Teno, MOJydeHHOE TIPH BPAINICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COACpIXAIleld ero
CTOPOHY.

Kpyru Ha3pIBalOTCS OCHOBAHMSIMHM HHJIMHIPA, a OTPE3KH, COCAWHSIONINE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — 0OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuIeNIbHBI 1 00pa3yIoIINe TaKXKe PAaBHBI M MapAIICIIbHBI MEXKIY COOOM.

Ocbl0 HWIMHAPA HAa3bIBAETCS MpsMas, MPOXOsilas 4epe3 HEHTPbl OCHOBAHW, MapasieiabHas
00pa3yromuM.

bBokoBasi MoBepXHOCTh HHMJMHAPA — 3TO IMOBEPXHOCTh, MOJTYYCHHAss OT BPAIECHUS CTOPOHBI
MPSMOYTOJIBHHKA, ITAPAJICIIBHON OCH IMIIMH/IPA.

BbicoToii 1MIMHIpa HAa3BIBAETCS PACCTOSIHHME MEXAY OCHOBaHUSMHU IWIMHIpa. Pammycom
IIWJIAH]IPA Ha3bIBACTCS PAIUYC €r0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3yrllue MepHeHAUKYISPHBI IMIOCKOCTIM
OCHOBAaHHII.

S. =27Rh;

60K

[Tnomaabs G0KOBOM MOBEPXHOCTH:
[Imomaae MoIHON MOBEPXHOCTH:

S =S _ +2S =2mRh+2R;

nonm 6ok ocH

S =2R(h+R)

noJlH
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O06bem uIuHApA: V =7R%h.

Ceuenue yurunopa — purypa noiaydeHHas: B IEpeCEUCHUH IIHITMH/IPA IIIOCKOCTHIO.

Ceuenue, MpoxoadIlee Yepe3 OCh MIINHAPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPEJICTaBIsieT co00i
IPSIMOYTOJIbHUK.

Ecnu cexyimas miockocTs NepreHIUKYISIpHA K OCH IIMIIMHAPA, TO CEYCHUE SBISETCS KPYTOM.

Konyc

Paccmotpum okpykHOCTH ¢ HIeHTpoM B Touke O u npsmyto OP, neprneHukynsapHyo K III0CKOCTH
3TOM OKPYXKHOCTU. Kaxayro TOYKY OKPYXKHOCTH COECIMHUM C TO4Ykoi P orpe3kom. IloBepXHOCTB,
o0Opa3oBaHHasi 3STUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOM, a CaMi OTPE3KU — 00pPa3yoIIUMHU KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO U KPYTOM, Ha3bIBA€TCsl KOHYCOM (puc. 2.2).

Konunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYCa, 00pa3yroliyue KOHUYECKOW MOBEPXHOCTH — ofpa3ywmme KoHyca. Bee oOpasyromue
KOHyca paBHbI 1apyr Apyry. Ilpsmas OP, mpoxopsimias udepe3 LIEHTP OCHOBAaHHS M BEPIIMHY KOHYCa,
Ha3bIBaeTCsl OCBI0 KoHyca. OCh KOHyca MEpPIEeHIUKYISIpHA K IUIOCKOCTH ocHoBanus. Otpe3ok OP
HA3bIBAETCS BBICOTOM KOHYCA.

Ecnu cekymiasi miuockocTh MPOXOIUT 4Yepe3 OCh KOHYCA, TO IOJYyYEHHOE CEYCHHE Ha3bIBaeTCs
0CEBbIM CeYEeHHEM.

[IpoBeném cexyiyro MI0CKOCTh MEPIEHIUKYIIPHO K OCH KOHYyca. JTa IIOCKOCTh MEpeceKaeTcs ¢
KOHYCOM TI0 Kpyry M pa3OuBaeT KOHyc Ha nBe yacth. OqHa M3 yacTed mpencTaBiisieT coO0Oi KOHYC, a
Ipyras Ha3blBaeTCsl ycedéHHbIM KOHYcoM. (M300pa3ute yceu€HHbI KOHYC camocTostensHo. [locTpoiite
00pa3yoIIyIo0, BBICOTY.)

Cdepoii Ha3pIBaeTCS MOBEPXHOCTh, COCTOAIIAS M3 BCEX TOYEK MPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JAaHHOM TOYKU. JlaHHasg TOdYKa Ha3bIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosinue — paauycoMm cdepbl. OTpe30K, COSAUHSIONINI ABE TOUKH Chepbl U MPOXOASIIUN uepes
LIEHTp, Ha3bIBacTCsl AUaMeTpoM. Teno, orpaHu4YeHHOE c(hepoil, HA3bIBACTCS HIAPOM.

[lap MOXXHO MOJY4WUTH MpPH BpAIIEHUH MOJIYKpPYra BOKpYr AuaMerpa. ['paHuueid mmapa Ciy>KUT
chepa.

[Tnockocts, uMMeromas co cdepoil TOIBKO OJHY OOIIyI0 TOUYKY, Ha3bIBaeTCs KacaTebHOW
IVIOCKOCTBIO K cdepe. Paamyc cdeppl, mpoBen€HHBI B TOUKy KacaHusi cepbl W IUIOCKOCTH,
MEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenue miapa, MpoxoJsliee 4epe3 IEHTP, Ha3blBaeTCs OOJbIIMM KPYroM, HE MpPOXOsllee —
MaJIbIM Kpyrom LleHTp GoJbIIoro kpyra COBMagaeT ¢ LEHTPOM IIapa, a IEHTP MaJoro Kpyra sBIseTcs
OCHOBaHUEM MEPIEHANKYISApa, OMYIIEHHOI0 U3 LIEHTPa [Iapa Ha MII0OCKOCTh ATOrO Kpyra.

Ceuenusi, paBHOOTCTOSAIIUE OT LIEHTPA, PABHBI.

Pajiyc OKpy)XHOCTH, TIONY4EHHOI NPU TiepecedeHnn cdepsl pagryca R IIOCKOCTBIO, yaleHHOI

OT 1IeHTpa cepbl Ha d , paBeH V R*—d*

ITopsinok BbINOJHEHHS PadOThI:
1)BbInonHUTE YepTex
2)3anucarb KpaTKO yCIOBHE 3aJ1a4H

33[[8.‘{8.1.OCCBOCCCLICHI/IC OUuJinHApa — KBaJdpaT, IJiomaab KOTOPOro Q Haiigute miomans

OCHOBAHUA III/IJ'II/IHllpa.
Pemenne:
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{@j _m
paBHa

\a AIPAVEVAREL T

CropoHa kBazmpara paBHay/Q. OHa paBHa nuameTpy ocHOBaHHs. [lo3TOMy miomanb OCHOBaHUS

2 4

OTBeT: Soch.mn. = ?

3agaya 2. Beicota mwimHAapa 6c¢M, paauyc ocHoOBaHMs ScM. Haiipute miomagas CedeHwus,

IMPOBCACHHOTO MapalICIIbHO OCHU HNUJIMHPA HAa paCCTOAHUU 4cMm oT Hee.

Pemenue:

Scen= KM*KC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHo6enpennsiii (OK = OM =R =5 cm),
tpeyroiabHuK OEK — npsmMoyronbHbIi.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

= VOK® —OE® =/25-16 =4/9 =3
KM =2EK =2x3 =6,

Seea= 6X6 = 36 cM>.
OtBeT: S¢ey.= 36 cM?.

. 2
3agaua 4: [Inomans 60KOBOM MOBEPXHOCTH KOHYyca paBHa 60 1M°, a painyc OCHOBAHUS PaBEH 6 M.

Haiinute pacctosiHUE OT 1IEHTpa OCHOBaHUS 10 00pa3yroliel KoHyca.

Pemenne:

Seux = arl =601 => pl =60

60

r=6=23I=—=10.

#

SO =VAS — 40 = 10" -6 =8

-I-AOOSﬂ-!-'ﬁS 24

Sl

C nipyroii CTOpoOHBI,

b.l‘d

Sms—OHAS SOH = 24::»01%%
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3apaua S: [lnomanu ceyeHus mapa miockocTbhio paBHa 1611 M , a IUNIOWAb MAPAJIETBHOIO MY
CEYEHUs, MPOXOIAIIEr0 Yyepe3 IEeHTp mapa, paBHa 2511 M . Haiitu pPacCTOSHUE MEXIY TUIOCKOCTIMH

CEUEHUH.

=16 =>rt =16, r=4m,
R =25t=>R*=25,R=5wm,
h=JR -r* = 2516 =3 (M)

OtBer: 3 M
dopma npeacTaBiaeHusi pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTuyeckoe 3ansitue Ne 47
Pemienue 3a1a4 Ha BbIYNC/IeHHE 00BEMOB M OBEPXHOCTEH KPYIJIBIX TeJI

Heanb: ®opMupoBaTh HABBIKK PEIICHUS 337a4 HAa BBIYUCIICHHE TOBEPXHOCTEH U OOBEMOB TEI
BpAILICHHUSI.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl perieHus 3afad Npo(ecCHOHANbHOM AESITEeNbHOCTH HPUMEHHMTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMaAUU U
WH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPOPECCHOHATLHOMN e TETbHOCTH
OK 06 IIposBAsTH rpaXkAaHCKO-NATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHHUE
Ha OCHOBE TPAIUIMOHHBIX POCCHHUCKHAX ITyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIE C y4ETOM
rapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOIIEHWH, NPUMEHATh CTaHIApThI
AHTUKOPPYIIIHOHHOTO TTOBEICHHSI
OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHATh 3HaHUs 00
W3MEHEHWH KJIMMara, MPHHIUIB OEpPEeKIMBOTO TPOM3BOJACTBA, J(PPEKTHBHO JIEHCTBOBAaTH B
Ype3BbIUANHBIX CUTYAIHSIX
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OK 08 Hcmonp3oBaTh cpeacTBa (pU3MUECKOW KYJIBTYpPbl JJISi COXpPAHEHUS M YKPEIUICHHUS 370POBbs B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH
OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.
IIK 1.5. BeImoaHATh pacyeTsl mapaMeTpoB MEXaHHUYECKOW 00pabOTKH M3TOTOBJICHUS ACTalIeld MaIllvH, B
TOM UHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMAaTU3UPOBAHHOTO POEKTUPOBAHUS.
I[IK 5.2. CompoBoxxgaTh MOATOTOBKY (PMHAHCOBBIX JOKYMEHTOB IO IPOU3BOJCTBY M pealld3aliu
OPOAYKIIMM  MAIIMHOCTPOUTEIHHOTO  IMPOU3BOJICTBA, MAaTEPHAIBHO-TEXHUYECKOMY  00eCreueHUIo
NesITeNIbHOCTH

MarepunanbHoe obecrnieyeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTHI JICKIIHIA.

3aganue:

1.Heo0xoaumMo 1mo 4epTe:Ky M3roTOBHTH KOHycC. /[ pacuera HeoOXonMMOro maTepuana Ha
W3rOTOBJICHHE HAWTE MOJIHYI0 MOBEPXHOCTh KOHYCa, €CM OoOpa3yrollas HaKIOHEHa K TIOCKOCTU
ocHoBanwust oz yrioM 30°u paBra 12 cM. A pajmyc OCHOBaHHS 8 CM.

2.Heo0xoa1uM0 MmO 4YepTeKy H3rOTOBUTH IIap, o0vEM KoToporo 12511 M. Hns pacuera
HE00X0IMMOT0 MaTepHalia HailieTe TIoMaab CQephl.

uauuaap

. S, =27xRh;
[Tnomaae 60KOBOI MOBEPXHOCTH: 00«

[Inomane MoMHON MOBEPXHOCTH:
S,oun=Ss0c+2S,., =271RN+27R,;

NnoJH

S, =2R(h+R)

NOMH

O6beM uIHMHIpA: V =aR%h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceueHn  MIUIHHAPA TIOCKOCThIO.

Ceuenue, MpoxodIlee Yepe3 0Ch UINHAPA, HA3bIBAETCS 0Ce8blM ceyeHuemM U IPEJCTaBIsieT co00M
MPSMOYTOJIbHUK.

Ecnu cexymas miaockocTs NepeHIUKYIsIpHA K OCH IIINHAPA, TO CEUEHUE SBISETCSI KPYTOM.

IInomans 00KOBOI MOBEPXHOCTH KOHYCA PaBHA IPOM3BEIEHUIO NOJIOBUHBI JJIMHBI OKPYXHOCTU
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Ssor = 71

I[lnomaab MoOJHONW NMOBEPXHOCTH KOHYCa paBHa CyMME IUIOMIATU OOKOBOM TOBEPXHOCTH M
IJIOUIAI OCHOBAHUS.

S,,,,=a(l+r)

IL1omans 00KOBOM MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA MPOU3BEACHUIO MOJTYCYMMBI JJINH

OCHOBaHUU Ha 00pa3yIoIIylo.
O0BEM KOHYCA paBEH OJTHOM TPETU MPOU3BEJCHHUS TUIOIIAIA OCHOBAHUS HA BBICOTY.

V=48,,-h=1Ymh

. S, = 4mR?
IMnomans noBepxHocTH chepbl paBHA YICTBEPESHHOM IIIOMAIHN OOJBIIIOTO Kpyra: — «Perw .
4
wapa = § ﬂRS

O0bem mapa:

Ilopsinok BbINOJHEHHSI padOThHI:
1)BBINONHUTE YyepTex
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2)3anucarh KpaTKO yCIOBHE 3a1a4H

3agaua 1: HeoOxonmMo mo 4epTesKy HM3rOTOBHTH KOHYC, IUIONIAJb OOKOBOH IOBEPXHOCTH
KOTOpOro paBHa 60 IM°, a pajyc OCHOBAHHS PaBeH 6 M. JIjisi M3rOTOBICHHS KOHYCA HEOOXOMMMO HANTH
PacCTOsIHUE OT LIEHTPa OCHOBAHUS 10 00pa3yrolel KoHyca.

Pemenue:

Seux =l =601 => pl =60
| 60

r=6=>1=—=10.
S ¢

SO =JA5* — 40 = J10* —6* =8
1 |

S, ==+ AD-OS =—.6-8=24
B AASG 2 2

Spuo = —OH - AS = SOH =24 => OH = 2=

C Jpyroi CTOpOHBI, 2 5

3agaya 2:Heo6XoaquMo 10 4YepTEKY HM3TOTOBHTL KOHYC. PacCTosHMe OT IIEHTpa OCHOBAaHHs

KOHyCa 10 CEPEJMHBI 00pa3yroleil paBHO 4 ¢M, a yroj HakjIoHa 00pasyromedl KOoHyca K IUIOCKOCTH
ocHoBauus paet 60°. Jliisi H3rOTOBIICHHS KOHYCA HAii/IUTe ILIOLIAAb OCEBOIO CCYCHHS KOHYCA.

5

&

Syip =L A8 AB-sin60°=L.8.8: Y2 2163 (o))
~ Oteer: 1643 ond’, -

3apaua 3: Thnowans .C(bepbl péBHa 100 M% Paccrosimue or 1eHTpa chepbl 10 CEKYIIeH MIOCKOCTH
paBHO 4 M. Haiiute pannyc ceueHus.

Pemenmne:

S =4nR* =100r = R* =25=R=5

AD=VBD® ~ AB* =5 47 =3 ()

Oreer; 3 m,

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.
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Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0OXOIMMOM TOCIEA0BATEIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBHIMOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MpaBUJIbHBIE pPE3yJibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 4.3 MHOrorpaHHUKH M KPYIJible TeJa

IIpakTuyeckoe 3ansiTue Ne 48
«Acnoab30BaHHe KOMOMHAI[HI MHOTOTPAHHUKOB H TeJI BPAllleHHs B MPAKTHKO-
OPHEHTHPOBOYHBIX 33]a4aX)

HeJIBZ CDOpMI/IpOBaTL HAaBbIKH PCHICHHA 3a/la4 Ha KOM6I/IHaI_[I/II/I MHOI'OI'PaHHHUKOB H TCJI BpalllCHUA.

Brinosinenue padorsl cnnocod6cTByeT (POPMUPOBAHNIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJICTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(QOpManuu u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHH JJISA BBIITIOJIHECHU S 3a/1a4 HpO(l)eCCI/IOHaJII)HOfI JCATCIIBHOCTH

OK 06 IIposBAATH rpa’kAaHCKO-MATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/IEHUE
Ha OCHOBE TPAIUIMOHHBIX POCCHHUCKHX IyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIIE C y4ETOM
FrapMOHU3AIMM  MEXKHAIMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOIIEHUH, NPUMEHSTh CTaHAAPTHI
AHTUKOPPYIIIUOHHOTO MTOBEICHHS

OK 07 CopnelicTBOBaTh COXpPAaHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepekeHn o, IPUMEHATh 3HaHUsA 00
W3MEHEHWH KJIMMara, MPHHIUIB OEpeXIMBOTO TPOM3BOJACTBA, J(PPEKTHBHO JEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Ucmnonb3oBatrh cpeactBa (pU3MUEeCKOW KyJIbTYphl JJII COXPAHEHHUS M YKPEIUJICHHs 3/10pOBbs B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcst MpoQecCHOHaNbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM W HMHOCTPAaHHOM
SI3BIKAX.

I1K 1.5. BBIMonHATE pacyeTsl HapaMeTPOB MEXaHWYECKO 0OpabOTKM M3TrOTOBIIEHUS JeTajeil MalllvH, B
TOM YHCJIE C TIPUMEHEHUEM CHCTEM aBTOMAaTH3WPOBAHHOTO TIPOCKTHPOBAHUSI.

IIK 5.2. CompoBoxaaTh MOJATOTOBKY ()MHAHCOBBIX JOKYMEHTOB II0 MPOHM3BOJCTBY M peaIn3aluu
MPOAYKIIMM  MAIIMHOCTPOUTEIHHOTO  MPOW3BOJICTBA, MAaTEPHAIBHO-TEXHUYECKOMY  00eCIeueHUIO
JeSATeNbHOCTH

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

3aganue:
1. JIns U3roTOBJICHUS AETaIH MO YepTekKy, B KOTOPOM B IIWJIMHJP HAKIOHHO BIIMCaH KBaJpaT Tak,
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YTO BCE €r0 BEPIIUHBI JISKAT Ha OKPYKHOCTSAX OCHOBaHMS HEOOXOAMMO HAMTH CTOPOHY KBajapara, €ciu
BBICOTA HMJIMHAPA paBHA 2CM, a paJInyC OCHOBAHUS PaBEH 7CM.

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1)BBINOTHUTE YepTexK

2)3amnucarb KpaTKo YCIOBHE 3aa4H

3amava. {11 M3roTOBIEHUS AETAIM IO YEPTEXKY, B KOTOPOM B LMIMHAP BIHCAHA IPABUJIbHAA
[IECTUYTOJIbHAS TPU3Ma HEOOXOJMMO HAUTH OTHOLICHUS 00beMa MPU3MbI K 00beMY HIITUHAPA.

J —
Jl:__ —

. |
I
I o = -,
= N
VN \
\ AN
N
Pemenne:
\M SUCH. X h — SOCH.
Vb;uﬂ. - 7ZR2 X h - 7Z'R2
ag — R
_3R%3
OCH. 2
Vnpus,u _ 3R2\/§ % T . 3\/§
V... 2 R* 2z
Vnpu3M @
OrtBer: V”“”' = 2n

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kputepun onenkn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThHI ObUTH JOMYIIEHBI OIIMOKH.

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

127



Pazgen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH

IIpakTuyeckoe 3ansiTue Ne 49
«Pemenue KOMOMHATOPHBIX 3a71a4. Pa3MeneHus, coueTaHUS U NMEPECTAHOBKN»

Henap: CucreMaTu3upoBaTh 3HaHUA ydyaluxcs 1o Teme. PopMHUPOBaTH HABBIKM IOJCYETA YMCIA
KOMOMHaIM 0€3 MOBTOPEHHUSI, UCIIOJIb3YSl COOTBETCTBYIONIUE (OPMYIIBI, OTJIMYATH IPYT OT JAPYra BUIIbI
KOMOMHAITHIA.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

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

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

I[IK 1.5. BrpImonHATe pacyeThl MapaMeTPOB MEXaHMUECKOW OOpaOOTKHM HM3rOTOBJICHUS JeTajeH
MalIlH, B TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMSL.

[1IK 5.2. ConpoBoxaaTh MOArOTOBKY (PMHAHCOBBIX JOKYMEHTOB IO MPOU3BOJICTBY U pealiu3aluu
OPOAYKIIMM  MAIIMHOCTPOUTEIHHOTO  IMPOW3BOJCTBA, MAaTEPHAIBLHO-TEXHUYECKOMY  00eCreueHUI0
JeSITeNIbHOCTH

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTHI JICKIIHIA.

3aganme:

1. Cranok ocHamied 10 unaukatopamu. CKOJIBKO BapHaHTOB OJIHOBPEMEHHOTO 3aropaHusi TPeX
WH/INKATOPOB.

2. U3 Opuramsr pabounx 12 yenmoBek, HEOOXOAMMO BBIOpaTh 3 yenmoBeKa /Uit padOThl HA CTAaHKE.
CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIIOCOOOB TaKOI0 BBIOOpA.

3. B mexe umeercs 8 cTaHkoB [ pa3nu4yHON o0OpaOoTku aeraneil. CKONbKO criocoO0B MMEETCs
U1l PACCTaHOBKHU pabOYMX HA CTAHKH B Pa3HOM IMopsaKe?

ITopsinok BbINOJIHEHHS PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIONTYIO (HOPMYITY Il BBIYMCIEHHS BOZMOKHBIX KOMOMHALUIA.
3. IIpouwsBeanTe BBIYHMCICHHUS, UCIIONB3YS MOHITHE (haKTOpHATIA.

1.MlHauKaTOphl Ha MYJIBTE 3arOPAFOTCS TOCIIEIOBATSIIEHBIM HA0OPOM YEeTBHIPEX pPa3HBIX JIAMITOYEK,
MPOHYMEpPOBaHHBIMU IHdpamu. TpedyeTcs OmpeneauTh YUCIO BO3MOXHBIX BapUaHTOB 3aropaHus
JIAMIIOYEK.

Pemenue.

Bo3moxupix mmudp (Hymepamus jgammouek) Bcero aecsts(1,2,3,4,5,6,7,8,9,0).Kaxmas nabpannas
KOMOHMHAIMS OTJIMYAeTCsl OT APYro koMmOWHAnuu XoTs Obl ogHoM numdpoii(1,4,5,7 #2,4,5,7),mmu60
nopsiikoM Habopa oauHakoBbIX 1mdp(1,4,5,7#4,5,7,1),mooToOMy uIsl TIOACUETAa YHCIIAa BO3MOYKHBIX
KOMOHMHAIIHIA UCTIONIb3YeM (GOpMYITy YUCIIa Pa3MEICHHH.

dopMyiia pa3MEILIEHU UMEET BU:A] = (nf—ln)l B nHameMm ciaydae n = 4,m = 10.

10! _10!_10-9-8-7-6:5-4-3-2-1
(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 BBIOOpE AJI HAC BaKEH TOJBKO COCTaB MO TPH YeJOBEKa, MOPSIOK BbIOOpa
PO HE WTpaeT, MO3TOMY B OTJIMYME OT IEPBOTO MPUMEPA YUCIIO CIIOCOOOB IMOACYUTAEM 10 (hopmyrie
COYETaHUH.

=10-9-8-7 = 5040

[TpousBoauM pacuéT Aj, =
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n!

®opmyrna coyeTannii umeeT Bua6Cy = ——. B Hamem cinyvae n=10, m=3.

m!(n—-m)!
. 10! 10! __7!-8-9-10
IMpousBoauM pacyér:C, = =—= =120.
p AUM p 107 3110-3)r 3171 32171
3.CKOJBKO pa3IuYHBIX YETHIPEX3HAYHBIX YHCE MOXKHO COCTaBUTh W3 mudpl,2,3.4 9 mudpsr He
IIOBTOPSIIOTCSA)?
Pewmenue.

[To ycrnoBHIO JaHO MHOXKECTBO U3 YETBHIPEX SJIEMEHTOB, KOTOpPBIE TPeOYyeTCs paclojOXKUTh B
ornpeaenEéHHOM MopsAKe. 3HAYUT, TpeOyeTcs HalTH KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX 3JIEMEHTOB.

®dopmya nepecTaHOBOK U3 I —3JIEMEHTOB UMeEET BUJI:P,, = n! B Hamiem cinydae n =4.

[IpousBeném pacuér: P, =4!=4-3-2-1=24.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJITHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 5.2 DyieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKONH CTATUCTHKH

IIpakTnyeckoe 3ansaTue Ne 50
«Knaccnyeckoe onpeaejieHine BEPOATHOCTH, CBOMCTBA BEPOAATHOCTEI, TeOpeMa 0 CyMMe
BepoATHOCTEl. BepossiTHOCTE B 321a4axX TEXHOJIOrH4€eCKOro npoguis»

He.]'lb: CI/ICTeMaTI/ISI/IPOBaTI) SHAaHUA YydYalluxcsa 10 TEME. q)OpMI/IpOBaTI) HaBBbIKH BBIYUCIICHUA
BEPOATHOCTHU CO6I>ITPII>1, HCIOJIB3YA KIIaCCUYCCKOC OMPECACIICHUC BEPOATHOCTHU

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 03 IInanupoBatTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeSATENIbHOCTh B MPO(eccCHOHANBbHOM cepe, UCI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (PMHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLUsAX
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTHBE U KOMaH]Ie
OK 07 CopeiicTBOBaTh COXpPAHEHHUIO OKpYXKaloIIeH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUAX
OK 09 Ilonp3oBaThcs mpodeccnoHanbHOM JOKYMEHTAlMe Ha rOCyAapCTBEHHOM M MHOCTPAaHHOM
A3BIKaX.
[IK 1.5. BolmonHsATh pacueThl MapamMeTpoB MEXaHWYECKOM OOpaOOTKM H3rOTOBJICHUS JeTaeit
MalIMH, B TOM YHUCJIE€ C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHMSIL.
[IK 5.2. ConpoBok1aTh MOJATOTOBKY (PMHAHCOBBIX JTOKYMEHTOB MO MPOU3BOJACTBY U peaau3alliu
OPOAYKIIMM  MAIIMHOCTPOUTEIBHOIO  IMPOU3BOJCTBA, MAaTepHaJIbHO-TEXHUYECKOMY 00ecreueHUIo
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ACATCIIBHOCTHU
3aganue:

1.

JIsi IpOBEpKM KayecTBO M3TOTOBJICHHBIX JAeTalled ux npoHymepoBainu ot 1 po 10. Haymauy

BbIOpaHa etasb. KakoBa BEpOATHOCTh TOTO, YTO 3TO OHA UMEET IPOCTOIl HOMep?

2. Jlnga mpoBepKM KauecTBa M3rOTOBJIEHHBIX Jeranedl npuroroBwin 300 mr. Yemy paBHa
BEPOSITHOCTb TOT'0, YTO HAyraJ B3sTas JAeTallb AJIs IPOBEPKU OyleT UMeTh HOMEp, KpaTHbIH 57?

3. IlonOpaceiBaroTCsl ABa UTPAIbHBIX KyOUKa, IOACUUTHIBAETCA CyMMa OUYKOB Ha BEPXHUX I'PaHSIX.
Uto BeposiTHEE- MOJIYUYUTH B CyMMe 7Uiin8?

IMopsiiok BbINOJHEHUSI PA0OTHI

1.

2
3
4

1

Omnpenenure coObITHEA, BEPOSATHOCTh KOTOPOTO HYKHO BBIUHCIIHTD.
[IpocuuTaiite obmee yruciao(N) BO3SMOKHBIX UCXOIOB.

[Tpocuwnraiite urcio ucxoao0B(IM), OIArOMPUATCTBYIOIINX HACTYIUICHUIO COOBITHS A.
Hcnonb3yiite GopMyIly Ul BHIYUCIEHHUS BEPOSITHOCTH ONPENETEHHOIO COOBITHSA. P(A) = =

n.

Ha cxmane 10 oguHakoBBIX MO pa3Mepy M BeCy JA€Talied, U3 KOTOPBIX 6 OIMHKOBAHHBIX U 4

oObIYHBIX. BeIOMpaercst omHa nerans. KakoBa BEpOSTHOCTh TOTO, YTO M3BICUYEHHAS JETalb OKAXETCS
OILIMHKOBAHHON?
Pemenue.

1.
2.
3.
4.

CoObitue A-«3BneuéHnas a1eTajib 0Ka3ajaach OLUHKOBAHHOMW.
yucso N=10
qucI0 M=6
m 6
PA)="=2=06

2.Bce neranu, oroOpaHHbIE [UIsl IPOBEPKU KauecTBa, IpoHyMmepoBaHbl 0Tl 10 30 u moMenieHsl B
amuk. M3Bnekaercs ogHa netanb. KakoBa BEpOATHOCTH TOTO, YTO YMCIIO HA B3STOW JETalM OKaXeTCs
KpaTHbIM 57

Pemenne.

Mo PE

3.

CoObiTre A-«Ha B3sTOI neTanu yiciao KpaTHoe S5».

aucno N=30

yrcao m=6(uucna 5,10,15,20,25,30)

PMA) =Z=2=0.2

N3 O6ykB cnoBa oughgepenyuan Hayran BelOupaeTcs oaHa OykBa. KakoBa BepoOSTHOCTH TOTO,

4yTO 3Ta OyKkBa OyneT: a) riacHou, 0) cornacHoil, B) OykB CoObiTue A-«Ha B3sTON KapTodke 4yucio .
KpaTHOE 5».
Pemenne.

0.
1.
12.

RBR®© 0N ~wdE

Coo0biTue A-«Hayran BeiOpanHas OykBa OyAeT TIacHOM».
gucsio N=12(-4nciio 6yKB B CIIOBE)
qrci10 M=5(0yKBHI :u,e,e,u,a )
P(A) =2=2x~0417
n 12
qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )
CoobiTe B-«Hayran BeiOpanHas OykBa OyJeT COTIaCHOM.
yucno N=12(-aucno OyKB B ci0Be)
P(B) = %:é ~ 0,583
Cobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOU u.
yucsio N=12(-4nciio 6YKB B CII0BE)
quciao M=0(Takoi OYKBbI HET B JaHHOM CJIOBE)
P(A) =" = 2=o.

12

130



dopma npeacTaBJeHus pe3y/IbTaTa: BEIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEIPHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMIOJHEHA HE IMOJHOCTBIO, HO O00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BBIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU
Tema 6.1. OCHOBBI TEOPUM MHOKECTB

IpakTnyeckoe 3ansitue Ne 51
«IIpencraBjieHue JaHHBIX. 3a]a4H MATEMATHYECKOH CTATUCTHKHN TEXHOJIOTMYECKOT0
npoduiisa»

Hean: Cucrematu3npoBaTh 3HaHHUs ydaiuxcsd no Teme. PopMHpoBaTh HaBBIKM HaXOXKICHUSA
CTaTUCTUYECKUX XapaKTEPUCTHK B 3a7ja4ax
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upate crioco0bl penieHus 3agad npoecCUOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS MO MPAaBOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIMSIX
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpeabl, pecypcocOepeKeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIHIX
OK 09 ITonp3oBatbest MpohecCHOHATBHONW JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.
IIK 1.5. BpImonHATe pacyeTbl MapaMeTpoB MeXaHM4Yeckoi oOpaOOTKM H3rOTOBJIEHHUS JeTajel
MaIIlH, B TOM YHUCJIE€ C IPUMEHEHUEM CHCTEM aBTOMATHU3HUPOBAHHOTO TPOEKTUPOBAHHSL.
[1IK 5.2. CompoBoxaaTh MOATOTOBKY (PMHAHCOBBIX TOKYMEHTOB IO MPOM3BOJCTBY M peau3aliu
MPOAYKIIMK  MalIMHOCTPOUTENIBHOIO  MPOM3BOJACTBA, MaTepUAIbHO-TEXHUYECKOMY  OOECHEeUEHHUIO
JESTEIEHOCTH

MaTepna.m,Hoe odecmeyeHue: I/IH,I[I/IBI/I,Z[yaJILHBIC 3agaHus, KOHCIICKTHBI JICKITUM.

3aganme:
1. ITocTpouTh MOJUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT MO paclpeeeHII0 BEIOOPKH U3 OTOOpaHHbBIX
JeTanei sl MPOBEPKHU KauyecTBa:
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xi‘2‘4‘7‘8‘9‘12

ni‘pf‘sz pz‘pf‘ps‘%s

2. HOCTpOﬁTe TUCTOrpaMMBbl HaCTOT U OTHOCHUTEIIbHBIX YaCTOT I10 paClpCaACICHUIO BBI60pKI/I nu3
OTO6paHHI>IX ,Z[CTaJICI;'I AJIs1 IPOBEPKHU KAUECTBA:

I R I
HHTEpBalia Xi - Xi+1 N;

1 3-5 P1

2 5-7 2p2

3 7-9 3ps

4 9-11 .

5 11-13 2p;

6 13- 15 3ps

7 15-17 P1+P2

3. Jlnis TeHepaIbHON COBOKYITHOCTH, 33JJaHHON PaCIpeICIICHHEM

xi‘5‘10‘15‘20‘25‘30‘35

Ni‘ pr | 3p1| p2 | 2p2 | P2 | 2ps | 2p;

Haiinnre reHepanbHyto CpeaHIO0, T€HEPAIBHYIO TUCIIEPCUIO, TEHEPAIBHOE CTaHAAPTHOE OTKIOHEHHE,
MOJy, MEMAHY U pa3Max.

4.13 TCHCpaJIBHOﬁ COBOKYITHOCTH CJCJIaHa BBI60pKa, 3alaHHasd paclpCACICHUCM:

xi’2‘4‘6’8‘10‘12‘14

N;

P2 ‘ 2p2

D1 ‘ p? ‘ P ‘ 2ps ‘pz+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.

IHopsinok BbINOJIHEHHUSI PA0OTHI:

1 [IpounTaB yciaoBHE NPENTIOKEHHON 3a/1a4M, 110 KOHCIIEKTY JIEKIIMM HaliJ]UTE COOTBETCTBYIOIINE
hopMyIIBI.

2.1lpuMeHuTE NEKUNOHHBIN TEOPETUUECKUN MaTeprai i PELICHUs KaXA01 3aJauH.

3 B citydae He0OXOJUMOCTH MTPEJCTABUTH T€OMETPUUYECKYIO HHTEPIPETALIMIO YUCIOBBIX XaPaKTEPUCTHUK.
BEIOOPKH.

1. 3amano pacripenesneHue 4acToT BEIOOPKH U3 OTOOpPAHHBIX JeTasei IJIsl IPOBEPKHU KauecTBa:

CocTaBuTh pacupe/eNeHie OTHOCUTENBHBIX YacTOT.
Omnpenenum cHavana 00beM BHIOOPKHU:
n=3+10+7+5 = 25.

. n.
Haiinem oTHOCUTENBHBIE YACTOTHI IO popMyse W, = — !
n

Wl=2—35=0,12; w, =%=0,40;W3=%=0,28;W4 =2—55=0,20.

CrnenoBartenbHO,

xi‘2‘6‘12‘15

Wi ‘ 0,12 ‘ 0,40 ‘ 0,28 ‘ 0,20

KonTposs: 0,12+0,40+0,28+0,20=1.

2. Ilo pe3ynbraTam npuMepa | TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTENIFHBIX YacTOT.

Pemrenne. OT0Opa3sMB Ha IUIOCKOCTU TOYKHU ¢ KoopauHaTamu (X;,N;) M COEAUHUB UX OTPE3KAMHU,
MOJIYYUM TOJIUTOH YaCTOT:

N

10 7
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AHaJIOTMYHO TOCTPOUM IOJIUTOH 10 TOYKaM (X;,W,) :

Wi

0,40 -

0,28

0,20

0,12 @

2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACIIPCACIICHUIO:

WuTepBan Cymma yacTor
Ne mnTepBana JUTMHOU BapHaHT

h=5 n;

1 5-10 4

2 10-15 6

3 15-20 16

4 20-25 36
25-30 24

6 30-35 10

7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 00beM BEIOOPKH:
n=4+6+16+36+24+10+4 = 100.

ITo u3BeCTHEIM CyMMaM YaCTOT BapUaHT paCCUUTACM IIJIOTHOCTH YaCTOThI IO MHTEPBAJIaM:

o
Ne I110THOCTH YaCTOTHI

0
‘ Ne ‘ I110THOCTH YaCTOTHI
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HHTEpBAJIA n HUHTEPBAIA n
h h
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um 1oyry4yeHHbIH pe3ybTar:

g o :T‘_.:
'

L, 4 o o
4. HaI/I[[I/IT3€ QTaTHCTUYECCKUE QUEHKH M€HEPAIHHON COBOKYITHOCTH, 3aJaHHOM CIIEIYIOIINUM
BapUALMOFHIM PSIIOM:

1 +

5 10 15 20 25 30
BapHaHTa X;

3

gactora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenrim 06beM COBOKYITHOCTH:
N =8+9+10+3=30.

Haiinem renepaibHyt0 CpeIHIO:

% :8-2+9~4;01045+3-6:4_

JU7ist BEIYUCTICHHS TeHEPATbHON AUCTIEPCHH HCTIONB3YeM GOPMYITY p - x2 _(x, |- OlpenenuM cpeHioro

KBaApaToB:

F_&Zz+9~42+10~52+3~62
' 30

=17,8"

Takum o6pazom, D, =17,8-4% =18.

['eHepabHOE CTAHAAPTHOE OTKIOHEHHE: o = /D, =18 ~134-

O6LIqHO HOqueHHBIX pe3yJ'IBTaTOB JOCTATOYHO I HpaKTI/IquKI/IX 3aaa4. OI[HaKO MO>XHO HO.]-Iqu/ITB

AOIOJHHUTECIBHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKH FeHepaHLHOﬁ COBOKYITHOCTH. HpI/IBC,Z[CM
ux:

Moga Mo : HaMOOJIbIIIas YacTOTa

Mo =10-
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Mennana Me: BapralimoOHHBIH PsifI ACTUTCS TIOTIOJIAM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xmax = 6, Xpin =24
II03TOMY
R=6-2=4.

5. U3 renepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOPKA

Haiigute ctaTucTuueckue XapakTepUCTUKH BBIOOPKHU.
Pemenue. Onpenennm 00beM BHIOOPKHU:

n =92 +94 +103 +105 +106 = 500 .
Bri6opounas cpeansis:

| 92.1+94-2+103-3+105-4+106 -5
B~ 500

x|

=182.

Ormnpenenum CpeIHIO KBaIPaToB:

— 92.12+94.27 +103-3% +105 - 42 +106 -5
Xs = 500

=11,45-

Bri6opounas aucnepcus:
2 ¥ V 2
Dy = X2 —(X, f =11,45-1,82% =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 =285,

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJIHEHHAs paboTa.

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABIACTCSA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.
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Ounenka '"ya0BJIeTBOPUTEJIBHO' BBICTABISECTCSA, €ClM paboTa BBINOJIHEHA HE IMOJHOCTBHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TO3BOJISET CIIENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 6.1. OCHOBBI TEOPUU MHOKECTB

IMpakTnyeckoe 3ansitue Ne 52
«Cnoco0bl 3a1aHus1 MHOKeCTB. Onepaniuy HA/l MHOKECTBAMM»

Heﬂb: CI/ICTeMaTI/ISI/IPOBaTB SHAHUA YYalluxcCs II0 TEMC. @OpMI/IpOBaTB HAaBBIKM BBIITOJIHCHUA
onepaunﬁ Haa MHO>KECTBaMU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

3ananmue:
1.Jlaapr MHOKECTBA

A={m,n,k},
B={m,n, kI, p},
C={m,n, k. l}.

Boeinonauts cnenyronue aeiictsus ANBUC.

2.JlaHbI MHOXKECTBA:

A=1b.c.d, e},
B={d,el}.
C=1{b.d,el},
D ={c, [},
E=1{b,c}.

BreimosauTs cnepyromme nencteusaC/A u B

4.5 C.

3. HYCTB Ha PUCYHKC I/I306pa)KCHBI MHOXXCCTBa

KaKOMy MHOXCECTBY COOTBECTCTBYCT 3alITPUXOBAHHAA 001acTh?

A={a; b}, B={1;3;5}

u

4.Haiitu nmpsiMoe IPOU3BEICHNE MHOXKECTB
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Iopsinok BbINOJHEHUS PA0OThI
1. IlonyunTs y npenojaBaTelis 3alaHus AJIs CAMOCTOSITENIbHOM paOOTHI.
2. Pemnthb 3a71aHus B TETpaau

1.JlaHBI MHOKECTBA:

-“i:{m: n:';::'p}:-

B=1ik.p. 1},
C={m,nk, p,l},
D ={k, p},
E={m,ny}.

BoimnonnuTts cnenyromue aericteus ANBUC.

2. lanb1 muoxkectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.

Haiitu MmuOXectBO B\A .

Pa3HOCTBIO MHOXECTB B M A Ha3bIBacTcs MHOXeCTBO C, KOTOPOE COCTOMT M3 BCEX DJIEMEHTOB
MHOKECTBA B, He NMPHHAIIECKAINX MHOKECTBY A . DieMeHTh a 1 b npuHaiexxaT MHOKECTBY B, HO HE
MPUHAIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
A,B  C.

3.IlycTe Ha pucyHke H300pa)KE€Hbl MHOKECTBA u

A... g ’ I \ .-."A
( s B\
| i P |

KaKOMy MHOXECTBY COOTBETCTBYCT 3alITPUXOBAHHAA o0acTh?

C

Kaxcz[a;l TOYKa 33.H_ITpI/IXOBaHHOI71 obmactu MNPUHAAJICKUT MHOXCCTBY , HO HC IPUHAIJICIKUT

MHOXKCECTBY "4' , 3HAYUT, IO OMPCACIICHUIO PA3HOCTU ABYX MHOXKCCTB 3alITPHUXOBAHHAA 00J1acTh €cTh

MHOXECTBO, paBHOE C\4 .
1. Jano wmuoxectBo A= {3, 12, 18, 10}. N3 MHOXecTBa yHNOPSIAOYCHHBIX Map JEKapTOBa

p .

IMPOU3BCACHUA -‘4- X -‘4- . BI)I6paHO IIOAMHOKECTBO

Hapa (J{f, ‘}) < "D, €Clin qucia X u Y 1pu ACIICHUHN Ha 5 JaroT PpaBHBIC OCTaTKH.

P,

qCMy paBHO KOJIMYECTBO Iap, NpUHAMJICKANUX OTHOUICHUIO

Hatigem ocTtaTku OT JeleHus dJIIEMEHTOB MHOKeCTBa AHa 5.
3=0-5+3 ocrarox paBeH 3.

12=2-5+2 ocrarok paseH 2.
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18=3-5+3 ocrarok pasen 3.

10=2-5+0 ocrarok pasen 0.
OnuHakoBbIE OCTATKHU MPH JIEJICHUHU Ha 5 natot yucia 3 u 18.

3HAYUT, 33JaHHOMY OTHOLIEHUIO MpuHajiexar mapsl (3; 18) u (18; 3).

Ho mapsr (3; 3) u (18; 18) Takke mpuHamiie’)KaT OTHOIICHHUIO P , Tak kak uucina 3 u 3; 18 u 18 npu
JEJIeHU Ha S5 JalT OJMHAKOBbIE ocTaTku. KonudecTBo Bcex map, NpUHAANIEKAIIMX JaHHOMY
OTHOIICHHUIO, PaBHO 4.

dopma npeacTaBiaeHus pe3yJbTaTa: BBHIIIOJHECHHOE 33/1aHNE

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, eciu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEJIBHO'" CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJEeTBOPUTEIBHO' CTaBUTCS, €CJIM PabOTa BBHITOJIHEHA HE IMOJTHOCTBIO WM 00BEM
BBITIOJITHCHHOM YacTH paOOThI HE MTO3BOJISET C/ENaTh MPABHIbHBIX BHIBOJIOB
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