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1 BBEJAEHUE

BaxHylo yacTh TEOpPETHYECKON M MpOo(heCCHOHATBFHONW MPAKTHUECKOW MOATOTOBKU OO0YYarOIIUXCs
COCTaBJISIOT IPAKTUYECKUE 3aHATHU.

CoctaB u cojaepKaHME NPAKTUYECKUX 3aHITUN HampaBieHbl Ha peanusanuio PDenepanbHOro
roCyJJapCTBEHHOT0 00pa30BaTEJIbHOTO CTaHAAPTA CPEIHEro 00LIero o0pa3oBaHus ¢ yUETOM I10J1y4aeMOi
CIELUAJIbHOCTH.

Benymeli  aunakTudeckoil - Lenbr0  NPAKTUYECKUX — 3aHATMH  sBiserca  (opMupoBaHue
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHMI BBIOJIHATH OINpEeSiCHHbIC EHCTBHS, ONEpaIHH,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
yMeHui (yMEHHM# pemarh 3aJaud 1[0 MaTeMaTHKE), HEOOXOJMMBIX B TOCIEAyIoUed y4eOHOU
JESTEIIBHOCTH.

B cootBercTBHM ¢ paboueil mporpamMMoil yueOHOM AuCIUIIIUHBI «MareMaTHKay MperycMOTPEeHO
IIPOBEJECHUE NPAKTUYECKUX 3AHATHH.

BoinonHenue mnpakThyeckux padoT oOecrnedyrBaeT JOCTHKEHUE OO0YYarOUIMMUCS CIEAYIOLIUX
pe3yJIbTaToOB:

I1P61. BrageHue MerolamMH JOKa3aTeiabCTB, AJITOPUTMAMM pELICHMs 3ajady; yMeHue (popMyIupoBaTh

OTIpEeJIeIICHUs, aKCHOMBI M TEOPEMBI, IPUMEHSTh UX, MPOBOIMUTH JIOKA3aTeIbHBIE PACCYXKIEHHUS B XOJe
peleHus 3a1a4;

[1P62. ymeHue omepupoBaTh MOHSATHAMH: CTENEHb YHCIA, JiorapudM 4YHCIA; YMEHHE BBIIOJIHSATH
BBIUUCIICHUE 3HAUYCHHUI 1 Peo0pa3oBaHMsI BRIPAKEHHU CO CTETICHSIMH U JiorapudMamu, mpeoOpa3oBaHUsI
ApOOHO-paLlMOHANBHBIX BBIPAKCHUH;

[1P63. ymeHue omepupoBaTh MOHATUSMH: palMOHAIbHBIC, HWPPAlMOHAIBHBIC, IOKa3aTelbHbIC,
CTENECHHBIE, Jorapu(MUUECKHE, TPHTOHOMETPHUYECKHE YPaBHEHHUS M HEPABEHCTBA, MX CUCTEMBI;

[1P64. ymeHue omepupoBaTh MNOHATUAMM: (YHKIMS, HenpepbiBHas (QyHKUMSA, NPOU3BOJHAS,
nepBooOpasHasi, ONpeesieHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
WCTIONB3Ysl CIPABOYHBIE MAaTEPHANbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaXO/JWUTh HAWOONbIIMNE W HAWMMEHBIINE 3HAYeHHWS (QYHKIUH; CTPOUTh TpauKu MHOTOYJICHOB C
WCTIOJIF30BAaHUEM arliapaTta MaTeMaTHYECKOTO aHajK3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBIKEHHE; PellaTh MpaKTUKO-OPHEHTUPOBAHHBIEC 33/1aui Ha HAWOOJbBIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxO0XJIeHUE MyTH, CKOPOCTH U YCKOPEHMUS;

ITP65. ymeHue onepupoBaTh MOHATHAMU: pallioOHaIbHAs (QYHKIIMS, MOKa3aTenbHas (yHKIMS, CTeleHHas
¢bynkuus, norapudmudeckas (GyHKIMs, TPUTOHOMETpUYECKHe (YHKIMH, OOpaTHbIE (YHKLUUHU; YMEHHE
CTPOUTh TpapUKH M3YYEHHBIX (YHKLUUH, HCHOIB30BaTh TIpadUKud NP HM3YyYEHUU NPOIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 3a1ad U3 JPYIUX YYeOHBIX NPEIMETOB M 337ad W3 PEajbHON >KU3HHU;
BBIpaXaTh (OPMYITAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[1P66. ymeHune pemaTh TEKCTOBBIC 3a7a4ll Pa3HBIX THIIOB (B TOM YHCIIE HA MPOIEHTHI, O M 9acTH, Ha
IBIDKEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 3a7a4dl M3 OOJIACTH YIpPAaBJICHUS JTHYHBIMU U
ceMeHHBIMU (PMHAHCAMU); COCTABIISATh BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJ]auu, UCCIIE0BATh MOJIYYEHHOE PEIIeHNE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTaTOB;

[1P67. ymeHue omnepupoBaTh MOHATHAMM: CpelHee apuUMeTHdyeckoe, MeauaHa, HauOoibllee U
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
W3BIIEKaTh, HHTEPIIPETUPOBATh HHPOPMAIINIO, IPEACTABICHHYIO B TaOMUIIAX, HA AUarpaMMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIECCOB W SIBICHHI;, MPEACTaBISITh HH()OPMAIMIO C MOMOIIBIO



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

[1P68. ymeHue omnepupoBaTh NOHATUSAMH: CIyYalHBIM ONBIT W CIy4alHOE COOBITHE, BEPOATHOCTH
CIly4ailHOrO COOBITHS; YMEHHE BBIYHMCISTH BEPOSATHOCTH C HCHOJIB30BAHUEM TIpaUUecKHX METOOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI ¥ (POPMYIIBI IIPH
peleHUM 3a/a4; OLIEHUBAaTh BEPOSITHOCTU pEAJbHBIX COOBITHH; 3HAKOMCTBO CO CJIy4YalHBIMU
BEIMYMHAMU; YMEHHME IPUBOAUTH IHpPHUMEPHI IPOSABICHUS 3aKOHA OOJIBLIMX YHUCET B HPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

ITP69. ymeHnue onepupoBaTh MOHATUAMU: TOUKA, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHbBIN yrod,
CKPEILMBAIOIINECS TPsAMBIE, MapalIeIbHOCTh M MNEPIEHIUKYISIPHOCTh NPAMBIX M IIJIOCKOCTEH, yroi
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEXY IJIOCKOCTSAMHU; YMEHHUE HCII0JIb30BaTh
IpHU pelIeHUH 3a/a4 H3y4YeHHbIe (PAKTBI M TEOpEeMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymenue omepupoBaTh TMOHATHSAMM: MHOTOIPaHHMK, CEUEHHE MHOIOIpaHHMKa, KYO,
napajiesienunes1, pu3Ma, nupamuza, Gurypa u noBepXHOCTb BpalLleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHHs: (GUIYypbl BpalLEHMs, IJIOCKOCTb, Kacarowascs cdepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napaiesienune/1a, MAPaMHIbl, TPU3MBI, IIIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbIE
MHOT'OTPaHHUKU;

I1P611. ymeHue omepupoBaTb MOHATHSIMHU: JBU)KEHHE B TIPOCTPAHCTBE, MOJO00HbIE (GUTYpHl B
IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UTYp MpH
pEILIECHNN 33]1a4;

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

I1PG13. ymeHnue ornepupoBaTh MOHATHSAMH: HPSIMOYToJibHAs CHCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOpP, KOOPJAMHATHI BEKTOpa, CKAJISPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCJIO; HAXOAUTh C MOMOIIBI0 U3YUYEHHBIX (OPMYJ KOOPIMHATHI CEPEIHUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

[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 MAaTEMAaTUYECKUX OTKPBITUH POCCUICKOM 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 MOHATHSAMU: CTENEHb 4YHCIA, JiorapudM 4YHCIA; YMEHHE BBIIOJIHATDH
BBIUUCIICHUE 3HAUYEHUI 1 MpeoOpa3oBaHMsl BBIPAKEHHUM CO CTETEHsAMH U Jorapudmamu, nmpeoOpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

I1P63. ymeHue omnepupoBaTh MOHATHUSMHU: palMOHAJIbHBIE, HWPpPALUOHANbHbBIC, I1OKa3aTeNbHBIE,
CTENEHHbIE, JorapupmMuuecKue, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
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[1PG4. ymeHue omnepupoBaTh NOHATUAMU: (DYHKUIMS, HempepbiBHas (QYHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeesIeHHBI HHTErpall; yMEHUE HAaXOIUTh NPOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYJIECHOB C
WCTOJIb30BAHUEM allapara MaTEeMaTHUYECKOTO aHajH3a; IPUMEHSTh MPOU3BOJHYIO MPHU pPEIICHUH 33134
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
byakums, norapudmudeckas QyHKIUSA, TPUTOHOMETpUUSCKHEe (YHKIIUH, OOpaTHbIE (YHKIIMH; YMCHHUE
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 3aBUCIMOCTH MEX]y BETMUNHAMU;

[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); COCTABIISATh BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI M0 YCIOBHUIO
3aJla4uM, UCCIIE0BATh MMOJYYEHHOE PEIICHHE U OLIEHUBATh MPABA0NOI00HOCTh PE3YIIbTATOB;

[IPG7. ymeHue omepupoBaTh MOHATHSAMHU: CpeaHee apudmeTHuyecKkoe, MeauaHa, HauOojblliee U
HaMMEHBIIEEe 3HAYCHHs, pa3Max, MUCIEPCHS, CTaHIAPTHOE OTKJIOHEHHWE 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; UCCIIEIOBATh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C IPUMEHEHHEM IpaduIecKux
METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

ITP68. ymeHue omnepupoBaTh MHOHATUSAMH: CIy4alHbII ONBIT M Cclay4ailHOE COObITHE, BEPOSTHOCTD
CIly4yailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTh C HCIOJIB30BAHHMEM TpapUUecKUX METOJIO0B;
MPUMEHSITHh (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIBI IpU
pellieHUM 3a/1a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO ClIydyailHBIMHU
BEIMYMHAMHU; YMEHHE TPUBOJIUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B TPHUPOTHBIX 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 MEX]Y MPSIMOM M MIIOCKOCTBIO, YTOJI MEX1Y INIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU
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 TMOHATHUSMU: MHOTOTPAaHHHUK, CEYEHHWE MHOTOIpaHHUKA, KYO,
napauieNienure 1, pu3Ma, mupaMua, Gurypa u MoBepXHOCTh BPALICHUs, IWIHHID, KOHYC, map, cdepa,
ceueHWss (GUTYpHl BpAIICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHIPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH TTHPAMHUJIBI, TIPU3MBI, KOHYCa, IWINHApPA, TUIoMaas chepbl, 00beM Kyda, TpSMOYTOIbHOTO
napajuieNienunea, MupamMuabl, TpU3Mbl, HWIHHIPA, KOHYCA, IIapa; YMEeHHe N300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BPAIICHUS, X CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE pAaclo3HaBaTb CHMMETPHIO B IPOCTPAHCTBE; yYMEHHUE PACIO3HAaBaTh MpPaBUIIbHbIC
MHOTOTPaHHUKU;



[IP611. ymeHue omnepupoBaTh TOHATHSAMHU: JBW)XKCHHE B TMPOCTPAHCTBE, MOAOOHBIE QUTYpPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHUE IUIOMIAZCH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (GuUryp mpu
peLIeHny 3a1ay;

[TPG12. ymeHHE BBIYUCIATH TE€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAlb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: MPSIMOYrojbHAs CHCTEMa KOOPIMHAT, KOOPAMHATBHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE NPOU3BEACHHUE, YTOJI MEKIY BEKTOPAMH, CyMMa BEKTOPOB,
IIPOM3BEJCHNE BEKTOpA Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAMHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1P614. ymenue BbIOMpaTh NOAXOIAMIMNA H3YYEHHBIM METON U peIleHUs 3aJadd, pPaclo3HaBATh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[IPyl. ymenue omnepupoBaThb HOHSITHSAMM: OIPENEICHHE, aKCHMOMa, TEOpeMa, CIEACTBHE, CBOMCTBO,
IPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTEMaTUYECKON MHAYKLUU; IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKACHUS IIPU PELICHUM 3a]a4, OLICHUBATh
JIOTUYECKYIO NPAaBWIIBHOCTD PACCYKICHUN;

[1Py2. ymeHue onepupoBaTh MOHATHSIMH: MHOXKECTBO, IOAMHOXECTBO, ONEPALUU HAJ MHOKECTBAMU;
YMEHHUE HCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar i ONMCAHMS PEalbHBIX IIPOLECCOB H
SIBJIGHUH M MIPU PELICHUU 3a/1a4, B TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEIMETOB;

I1Py3. ymeHue omnepupoBaTh HNOHATUSMH: Irpad, CBA3HBIM rpad, aepeBo, LMK, rpad Ha IIOCKOCTH;
YMEHHUE 3a/laBaTh M ONUCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMM; MCHOJIb30BATh Tpadbl MPU pELUICHUU
3ajady;

[TPy4. ymeHune cBOOOAHO ONEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUH, YUCIIO
NepeCcTaHOBOK; OMHOM HbIOTOHa; yMeHHe NPUMEHATh KOMOMHATOpHbIE (aKThl U PACCYKICHHS JUIS
peuieHus 3a1ay;

[IPyS. ymenue onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YHCIO, LEIO0E€ YHUCIO, OCTAaTOK II0 MOIYJIO,
palMOHAIBHOE YHCIIO, MUPPALHOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEIbIX, PalMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HCII0JIb30BAaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN OOIUN NenuTenb U
HauMeHbllee o0Iee KpaTHOE, aIropuTM EBKInAa NpH pelIeHuH 3a/ad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3ULMOHHBIMH CUCTEMaMU CUUCIICHHUS;

[IPy6. ymeHue CcBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C MEJIbIM I[OKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, jJorapudm 4duciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHI W HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CHUCTEM,
panroHaNbHbIE, HMppaLMOHAIIBHEIE, ITOKa3aTeJbHbIE, CTEIIEHHBIE, norapudmuueckue,
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 CHCTEMBI JJI PEIICHHUS MAaTeMaTH4YeCKUX 3aJad U 3a1ad u3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;



[TPy8. ymenue cB0OOIHO OmepupoBaTh MOHATHAMU: TpaduK QyHKIIUU, 0OpaTHAsT DYHKIIUSA, KOMIIO3UITUS
byHkuui, nuHeiHas (QyHKOM, KBagpaTudHas (QYHKIHS, CTENeHHas (YHKIHS C LENbIM IOKa3aTelieM,
TPUTOHOMETPHUYECKUE (YHKUIMHU, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, TOKa3aTelbHas |
norapupmuueckas (QyHKIHUH; yMEHHE CTPOUTH TpaduKd (GYHKUUH, BBIIOIHATH IpeoOpa3oBaHUs
rpaduKoB (QYHKIMI; yMEHHE HCIOJNb30BaTh Trpapukd (QYHKIUH Ui HW3yYeHHs TPOLECCOB 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, IEPUOIUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (DYHKLMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauUMEHbIIEe 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
uccienoBanre (YHKIMM; yMEHHE UCIONb30BaTh CBOMCTBA W rpaduku (QYyHKIMHA A0S perieHHs
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpamu; U300pakaTh Ha KOOPAWHATHOHN MJIOCKOCTH MHOXECTBA
pELIECHHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[TPy9. ymenue cB0OOIHO ONEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, apu(pMeTHIecKas mporpeccus,
reoMeTpuuecKas mporpeccusi, 06CKOHEUHO YOBIBAIOIIAs FeOMETpUUECcKasi IpOrpeccusi; yMEeHUe 3a1aBaTh
[I0CJIeI0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYII;

IT1Py10. ymenue onepupoBaTh MOHSATHUSMHU: HENPEPHIBHOCTH (DYHKIMM, aCUMITOTHI rpaduka (yHKIHH,
nepBas M BTOpas NPOU3BOJAHAS (YHKLUUHU, T'€OMETPUYECKHMH M (U3UYECKUH CMBICT MPOU3BOJHOMH,
nepBooOpasHasi, ONpeesiCHHBI MHTErpal; YMEHHE HaXOIWTh aCHUMIITOTHI rpaduka (yHKIHUU; YMEHUE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, INPOU3BEICHHS, YaCTHOTO W KOMIIO3UIMHM (DYHKIHMHA, HAXOIUThH
ypaBHEHHE KacaTeIbHOU K TpaduKy (YHKIMHU; YMEHHE UCIOIb30BATh MPOU3BOIHYIO JJIsl HCCIIEIOBAHUS
GbyHKIMH, [UIS HAXOXKACHUS HAWIYYIIEr0 pEIICHWs B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
HKOHOMHYECKUX U (PU3UUECKUX 3a]aydax, AJIs ONpeesIeHHs] CKOPOCTH U YCKOPEHHsI; HAXOAUTh IUIOIAAN U
00beMbl (QUIyp C MOMOLIbI0 HHTErpana; MPUBOAUTH MPUMEPbl MATEMaTHYECKOIO MOJICIUPOBAHUS C
NOMOIIbIO AU epeHInanbHbIX YpaBHEHU;

[TPyl1. ymeHue omepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHbIE KOMIUIEKCHbBIE YHCIIA,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX 4HCell (FeoMeTphuecKas,
TPUTOHOMETpHUECKass W anreOpanyeckas); yMeTh TIPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMIUIEKCHBIMHU YMCJIAMH; TIPUBOIUTH TPUMEPHI HCIIOIB30BAHMSI KOMIUIEKCHBIX YHCET;

[1Py12. ymenue cBOOOHO OnEpUpOBaTh MOHATHIAMU: CpeAHEE apupMeTHUecKoe, MeuaHa, HauooJbIlee
¥ HaWMEHbIIEee 3HAYCHHS, pa3Max, AHCIEPCHs, CTaHIApTHOE OTKIOHEHHWE ISl ONWCAHHUS YHCIIOBBIX
JAHHBIX; YMEHHUE HCCIel0oBaTh CTaTUCTUYECKHUE JaHHbIE, B TOM 4YHCJIE C NMPUMEHEHUEM TrpaduyecKux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecku HcciaeloBaTb COBMECTHbIE HAaOJIOAEHHUS C IOMOIIBIO
JMarpaMM paccenBaHUs U JTMHEHHON perpeccuy;

[TPy13. ymMeHue HaX0IUTh BEPOSATHOCTH COOBITHI C UCIOIB30BAHUEM IpapUUECKIX METOAOB; PUMEHSTh
IUTsL penieHus 3a1a4 (GOpMyJIIbl CIIOKEHHSI 1 YMHOXKESHHS BEPOSTHOCTEH, (POpMYITy TTOTHOH BEpOSITHOCTH,
dbopmyny bepuymu, komOuHaTopHBIe (HaKTHl H (HOPMYJIBI, OIICHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHIA;
YMEHHE  ONEpHpOBAaTh  IOHATHAMHU:  CiIydailHas  BeNWYMHA, pacIlpelelieHHe  BEpOSTHOCTEH,
MaTeMaTHYECKOe OKUIAaHWE, TUCTIEPCHS W CTaHAAPTHOE OTKJIOHEHHE CIYyYaiilHOW BEIMYUHBI, (PYHKIUH
pacripesieieHus] U TUIOTHOCTH PaBHOMEPHOT'0, MMOKa3aTebHOIO M HOPMAJILHOTO paclpeesieHHi; yMeHue
UCMOJIb30BaTh CBOMCTBA M3YUEHHBIX pACIpENeieHU I peleHHs 3a/ad; 3HAKOMCTBO C MOHSATHSIMU:
3aKOH OOJIBIINX YUCEN, METO/Ibl BBIOOPOYHBIX MCCIIEJOBAHUI; YMEHUE PUBOANUTH IPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIIMX YHCEI B IPUPOTIHBIX U OOIIECTBEHHBIX SIBICHUSX;



[IPyl4. ymeHue cBOOOJHO OIEpUPOBATH MOHATHUSMH: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJ, ABYIPaHHBIM Yroi, TpeXrpaHHbIN yroJ, NepeceKaroluecs, napauieiabHble U
CKPEILMBAIOIINECS TPsMbIE, MapajUIeIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIYy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
MCTOJIBb30BaTh MPU PEIICHUHU 33134 M3Y4YEeHHBbIC (DAKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLICHHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIEM MHUPE; YMEHHE ONEpUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHJPA, apaJljiebHble OCH
WA OCHOBaHMIO, CEYEHHUE IlIapa, IUNIOCKOCTh, Kacarowasics chepsl, HUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH BPAILCHUS, UX CEUCHUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENIFHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (GUryp, OOOCHOBBIBATH WJIM ONPOBEpPraTh HX; YMEHHE IPOBOJIUTH
KiIaccuukanuo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOCHHS;

ITPy15. ymeHnue cBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOMAAb (PUTYpbI, 00beM (PUTYpBI, BEIHMYUHA YIa,
paccTosiHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMH, PACCTOSHUE MEXAY IIOCKOCTSAMM,
wiomanas chepsl, IUIOMAAb MOBEPXHOCTH NIHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienuneaa, NupaMuabl, Npu3Mbl, WIKHAPA, KOHYyca, [1apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX PUTYD;

[1Py16. ymenue cBOOOHO ONEPUPOBATH MOHATUSIMHE: JIBUKCHUE, TTAPAJUICIBHBIN TIEPEHOC, CHMMETPHS Ha
IUIOCKOCTH W B HPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe NOA00Ms, MOAOOHBIE (UTYpBI; yYMEHHE
pacrio3HaBaTh paBHbIE M M10JI00OHBIE (UTYPHI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, APXUTEKTYpE; YMEHHE
UCMOJb30BaTh TEOMETPUYECKHE OTHOILIEHHs, HaXOJUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
IUI0IIab, 00BEM) IPH PEIIEHUH 3a]1a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 pealbHON KU3HU;

[1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: HPSIMOYTOJIbHAs CUCTEMa KOOPAHMHAT, BEKTOD,
KOOpJAMHATHl TOYKH, KOOpPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOU3BEIACHHE BEKTOpa Ha YMHCIIO,
pa3io)keHue BeKTopa Mo 0a3ucy, CKaJlIpHOE MPOU3BEIECHUE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BEKTOpPaMH; YMEHHUE HCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METOJ Ul PElICHUS] 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 SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI II0 YCIOBHUIO 3aJaud, HUCCIIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUYECKUX MOHATUI U BEJTUYMH, PEIlaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3aJauM; COCTaBJISATh BEPOSITHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ynbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPeACTBAMH MaTeMaTHYeCKOro aHalii3a, B TOM YHUCIE
COLIMAJIbHO-PKOHOMUYECKOT0 U (PU3MUECKOro XapakTepa;

[1Py19. ymeHue BbIOMpaTh MNOAXOIAIIMNA METOA JUIA peIleHUs 33Ja4yd;, MOHHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME MPUBOAMTH IPUMEPBl MATEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKH;

MP1. camocTosaTensHO GOPMYITUPOBATH M AKTYyJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
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MP2. ycraHaBiMBaTh CYIIECTBEHHBIM TpPHU3HAK WM OCHOBAHHUS JJIA CpPaBHEHUs, Kiaccupukanuu u
00001IEeHHS;

MP3. onpenensars Henu AesTENIbHOCTH, 3a/1aBaTh apaMeTpPbl U KPUTEPUH UX JOCTHKECHMUS,;

MP4. BbISBIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;

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

MPS8. criocoOHOCTh U FTOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB pPELIeHHUs IPAKTUYECKUX 3a/1ad,
IIPUMEHEHHIO Pa3JIMYHbIX METOIOB IIO3HAHMS,

MP9. oBnaneHune BUIaMHM JEATENBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMs, €r0 HHTEPIPETALNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B DPA3MUYHBIX y4YeOHBIX CHUTyallMsX, B TOM YHCJIE TPU CO3JaHUH
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 CUTYyalUsX;

MP12. BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBA3U U AKTYaJIM3UPOBATh 3a/ady, BBIIBUIATH THUIIOTE3Y €€
pelleHns], HaXOIUTh apryMEHTBl Ul JOKa3aTeJIbCTBA CBOMX YTBEP)KICHMM, 3alaBaTb IapaMeTpbl U
KpUTEPUHN PELIEHUS;

MP13. ananu3upoBaTh IOJIyY€HHBIE B XOJI€ PEIICHUS 33Jaud Pe3yJbTaTbl, KPUTUUECKU OLIEHUBATh MX
JIOCTOBEPHOCTbH, 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
HEMaTepUaIbHBIX PECYPCOB;

MP16. ocyuiecTBIsATh IieN€HANpaBIeHHbBIH MOUCK IEPEeHOca CPeJICTB M CHOCOOOB JIEHCTBHS B
npodeccuoHaNbHYIO Cpeny;

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

MP20. craButh npoOaeMsl U 337a4H, T0MYCKAIOIINE albTepHATUBHBIC PELICHUS;

MP21. BnaseTh HaBbIKAMHU MOJIy4€HUs MH(OPMALMK W3 MCTOYHHUKOB PAa3HbIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U UHTEPIPEeTalni0 HH(OPMAlMU Pa3INYHbIX BUAOB U
¢bopM npencTaBieHMs;

MP22. co3gaBaTh TEKCTHl B Pa3IUYHBIX (opMarax C y4yeToM Ha3zHaueHUs HH(OpMaluu M LENeBOi
ayJAMTOPUH, BEIOKpast ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHUs U BU3yaIU3aliH;

MP23. oueHuBaTh JOCTOBEPHOCTb, JIETMTUMHOCTH HH(POpPMAIMM, €€ COOTBETCTBHE IIPAaBOBBIM H
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 pa3IMyHBIMHU CIIOCOOAMHU OOIEHUS U B3aMMO/ICHCTBHS,

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 UCTIONB30BATh MPEUMYILECTBA KOMAaHAHOW U MHIUBUAYaIbHONU pabOTHI;
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MP33. npuHMMaTh €I COBMECTHOMN JEATEIIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH IEUCTBUS 1O
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM, paCHpEeAciATb pPOJIM C y4€TOM MHEHUN Y4YaCTHHKOB
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

MP34. orneHMBaTh Ka4eCTBO CBOETO BKJAJAa M Ka)XJIOTO yY4aCTHUKAa KOMAaHABI B OOIIMU pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MP38. caMOCTOSTENbHO OCYIIECTBISATH TO3HABATENIbHYIO AESITEIbHOCTD, BBISBISATH TPOOJIEMBI, CTABUTD U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYaIUSX;
MP39. caMOCTOSATENbHO COCTABJATH IUIAH PEHICHHUS NPOOJIEMbl C YYETOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHHII;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHsIM;

MP41. pacumpsarh paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA,

MP42. nenaTh 0OCO3HaHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

MP43. orieHHBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cnocobcTBoBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOM JpyIUIIMU B pa3HBIX 00JacCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH 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 OCHOBAHUIA;
MP47. ucnonbs3oBaTh MpueMbl peQieKCUH ISl OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

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

HaIpaBJIEHUs Pa3BUTHUS COOCTBEHHOW AMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

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

MP51. chopMUpoBaHHOCT BHYTPEHHEH MOTHBAIMM, BKIIOYAOLIEH CTpeMIIeHHE K JOCTHXKEHHIO LENU U
ycIIexy, OITUMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh, HCXO/s U3 CBOMX BO3MOXKHOCTEMH;

MP52. sMnaTum, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE JIPYTHUX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHHUKAIIUU, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

MP54. npunumats ce0s, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MP5S5. npuHEUMAaTh MOTHBBI M aPTYMEHTBI IPYTUX JIFOACH NPU aHAJIU3€ PE3YIbTAaTOB IEATEIBHOCTH;
MP56. npu3HaBaTh cBOE IPAaBO U MPABO APYTUX JIOAEH Ha OMNOKY;

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

JIP1. chopMHpPOBaHHOCTh TPAKIAHCKON MO3MIMH OOY4YaIOUIerocs KaK aKTHMBHOTO U OTBETCTBEHHOIO
YJIeHa POCCHICKOTO OOIIECTRa;

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

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

HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHom, ropaoctu 3a CBOM Kpau, cBOK0 PoauHy, CBOU SA3BIK U
KYJbTYpPY, NPOILIJIOE U HACTOSAIIEe MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;
12



JIP9. 1EHHOCTHOE OTHOLIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M HIPUPOJHOMY
HaCJIEUIO, NMaMATHUKaM, TpaauuusM HaponoB Poccum, poctmxkeHusMm Poccum B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYJE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPO/Ia;

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOSHUE YCTOMYMBOTO OYIYIIIETO;

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

JIP17. ciocoOHOCTh BOCHPUHUMATh pa3jIMYHbIE BUIbI UCKYCCTBA, TPAAUIMH W TBOPYECTBO CBOEr0 U
JAPYTUX HapoJOB, OILIyIIAaTh 3MOLMOHAIBHOE BO3AECHCTBHE MCKYCCTBA; KYJIbTYPHBIX Tpaguluil u
HapOJHOI0 TBOPUYECTBA; TPYIOBOIO BOCIIUTAHUS:

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

JIP25. wHTEepec K pasnu4HbIM cdepam TpoPecCHOHATBHON IESITEeTBHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

JIP26. TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO0Opa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH,
JIP27. chopMupOBaHHOCTH IKOIOTUYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS COIMAIbBHO-DKOHOMHYECKHUX
MPOLIECCOB HA COCTOSIHME MPUPOJIHOM W COIMAIBHON Cpeibl, OCO3HAHHE TJI00ATbHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIeM

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

JIP32. copMuUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd U OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIBTYp, COCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMUKYJIbTYPHOM MUDE;

JIP33. coBepiIeHCTBOBAHME SI3bIKOBOW M UUTATENIbCKON KYJIBTYphI KaK CPEICTBA B3aUMOAECHCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

JIP34. oco3HaHWE LEHHOCTH HAyYHOW JIE€ATENbHOCTH, TOTOBHOCTb OCYILIECTBIISITh IPOEKTHYIO H
HCCIIEI0BATEIbCKYIO JESTETbHOCTh HHUBHUIYaIbHO U B IPYIIIE;

Coz[epxcaHI/Ie MPaKTUYCCKUX U J'Ia60paTOpHBIX 3aHATHI OPHUCHTUPOBAHO HA MMOJATOTOBKY o6yqaronmxca K
OCBOCHHIO HpO(i)@CCI/IOHa.HBHOFO MOAYJIsA TIporpaMmbl IOATOTOBKU CIICHUAIMCTOB CPEAHEIO 3BCHA 110
CIICMaJIbHOCTHU U OBJIAACHHIO np0¢eccuona.ftbnbmu Komnemenuuiamu.

[1K1.1.®opMupoBaTh anropuT™Mbl pa3pabOTKH MPOrpaMMHBIX MOJIYJIeH B COOTBETCTBUU C
TEXHUYECKHUM 3aJIlaHUEM.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OK 01 Bribupath crocoObl pereHus 3a1a4 npoeCcCUOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHbBIE CPECTBA MOUCKA, aHAIM3a U MHTepHpeTanuu HHGopMauu u
MH(OPMAaLIOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTU

OK 03. [InmanupoBath U pealn30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO JESTEIbHOCTh B PO eCCHOHAIbHON cepe, UCTIOIB30BaTh 3HAHUSI IO MPAaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

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

OK 05 OcymecTBiasaTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa
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OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAJUIMOHHBIX POCCUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHH3ALMHM MEXHAIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHITh CTaHIapThI
aHTUKOPPYIILMOHHOI'O IIOBEACHNUS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUs 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OEpeXIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO NEHCTBOBATH 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 MpohecCHOHATBHONW JOKYMEHTAIMEH Ha roCcyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

BrinonHenue npakTHyecKux padoT Mo y4eOHON AucHuIuInHe «MaremMaTrukay HalpaBieHo Ha:

- 000011eHHE, CUCTEMAaTU3ALUIO, YIITyOJIeHue, 3aKpeIIeHUe, pa3BUTHE U JETAIN3AIMIO [TOJTyYEHHbIX
TEOPETUYECKHUX 3HAHHI N0 KOHKPETHBIM TeMaM Y4eOHOU AUCIUTUINHBL;

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

- (opmMHpoBaHHE U pa3BUTHE YMEHHH: HaOIr0AaTh, CPAaBHHMBATh, COIOCTAaBIATH, AHAIU3UPOBATH,
JenaTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSITEIbHO BECTH HCCIEIOBAHMS, IOJIB30BATHCS PA3THYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalMll, CXeM, rpauKoOB;

- pa3BUTUE MHTEUIEKTYaIbHbIX YMEHMH y OyIylMX CHEHUAINCTOB: AHATUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX U JP.;

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

[IpakTHyeckue 3aHSATUS TPOBOJATCS B paMKax COOTBETCTBYIOIIEH TEMBbl, IIOCIE€ OCBOECHHS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCIIeUrBatOT HATMUKME 3HAHUH, HEOOXOAUMBIX JJIsl €€ BBIITOJTHEHUS.
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ZMETOJINYECKHUE YKA3ZAHUSA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTue Ne 1
«ApudmMeTnyeckue a1eiicTBUS HAJ AeHCTBUTEIbHBIMH U KOMIUIEKCHBIMU YMCJIAMH.
Ipu6auKeHHbIE BHIYNCIEHUD)

Heas padorbi: HayuuTbes BBINOIHATH JEUCTBUSI C JIEUCTBUTENBHBIMU U KOMIUIEKCHBIMHU
YHCIIAMU, BBITOJIHATH MPUOIMKEHHbIE BHIYUCICHUS.

IIpakTuyeckas padora popmupyer:
[1P62. ymeHnue onepupoBaTh MOHATUSMU: CTENEHb YMCIA, JOrapu(M 4YuCia; yMEHUE BBIIOIHAThH

BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUHN CO CTENEHIMHU U Jlorapupmamu, npeodpa3oBaHus
JIPpOOHO-pallMOHATIFHBIX BBHIPAKECHUI;

IIPyS. yMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK 110 MOYJIIO,
pallOHAJIBHOC YHCIIO, HPpalrOHAJIBHOC YHCIO, MHOKCCTBAa HATYPAJIbHBIX, LCJIbIX, pPAallMOHAJIbHBIX,
JeWCTBUTENBHBIX YHUCEI; YMEHHE UCII0Jb30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIUH 1eIuTeNb 1
HauMeHblIee o0Iee KpaTHOE, arOpuTM EBKiINAA Ipu pelieHuH 3ajad; 3HAaKOMCTBO C Pa3iIMYHBIMU
MIO3ULMOHHBIMU CUCTEMaMU CUUCIICHUS;

[TPyl1. ymenue omepupoBaTh NOHITHAMM: KOMIUIEKCHOE YMCIIO, COINPSDKEHHBIE KOMILIEKCHBIC
qucia, MOAYyJib U apryMCHT KOMIIJICKCHOT'O YHCJIa, qoopMa 3aIIMCU KOMIIJICKCHBIX YHCEII (FCOMCTpI/I‘ICCKaf{,
TPUTOHOMETpHUYECKass u anreOpanyeckas); yMeTh TIPOM3BOJUTH apu(METHUECKUE JCHUCTBHS C
KOMIIJICKCHBIMU YK CJIaMU; IIPUBOJAUTE NPHUMEPHI UCITIOJIB30BaAHUA KOMIIJICKCHBIX YU CCII;

[1Pyl18. ymeHue MonenupoBaTh pealibHble CUTYyalldd Ha S3bIKE MaTeMaTUKH; COCTaBISATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3aJ1a4¥, HCCIEN0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amImapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yiabTaT; CTPOUTH
MaTeMaTUYECKUE MOJEIIN C IIOMOLIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBA3aHHBIE C HUMU
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3ynbTaT; pelarbs IPUKIAAHBIE 3aJadyd CPEICTBAMM MATEMAaTHUYECKOTrO aHajlu3a, B TOM 4YHCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapakTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad MpohecCHOHATBHON JEATENIbHOCTH NPUMEHUTENbHO K
pa3INYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHajdM3a M HMHTEPIpeTaluu HH(pOpMaruu H
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN JEITeIbHOCTH;
[1K1.1.®opMupoBath aaropuTMbl pa3pabOTKH MPOTPaMMHBIX MOJyJeH B COOTBETCTBHM C TEXHUYECKUM

3aaHUCM.

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

1. Pemmnre 3amaun:
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a) bpurage TeXHHKOB ObLIa yCTAaHOBJIICHA HOpPMa — MPOTATHBAHHUE AJIEKTPOMPOBOJA MO 2,5 KM B
neHb. B mepBbIil 1eHs Opuraga mpoTsHysaa 2 KM MPOBOJA, a BO BTOPOM JeHb — 3kMm. Haiiaute
MIPOLICHT BBIMOJHEHUSI HOPMBI B TIEPBBI U BTOPOH JICHb.

0) B mexe paborarot 20 pabounx, U3 HUX 8 TEXHUKOB [0 PEMOHTY KOMITbIOTEPHBIX ceTeil. Kakoi
MPOLIEHT OT BCEro 4YMciia pabouMX I€Xa COCTaBIAIOT TEXHUKH MO PEMOHTY KOMIIBIOTEPHBIX
ceTei?

B) Paloumii neHp mporpamMmmucTa yMeHbIIMICS ¢ 8§ 4yacoB 70 7 yacoB. Ha CKOJBKO MPOIICHTOB

HY)XHO TIOBBICHTH TPOHM3BOJIUTEIBLHOCTh TPYZa, YTOOBI NMPH TEX e pacIeHKax 3apabdoTHas
maTta Bo3pocia Ha 5%?

2. Brruucnure:

5 7 23 9 423 44 41
) (G+5) (Cn-25) R
3 7
2 1 1, 12,8:0,64+3,05:0,05,
B)4§+ 1;3—55, I‘) 8;:1%—1 ,
6 6, 1) 2 _ AT P
0152—12%- (01 +2); e) (1,82 —23-13):2%
0,15-0,15-3% 1 2).11
15-015:3; 3)(12-0,7—1,22):1%
)K) _§+0,25 7 ( 5 ) 2

3. JlaHbI KOMITJICKCHBIC YHCIIA!

7z, =3+ 2j,
Z, =4 —1,
723 = 5+ 2j,
Z4 = 6 — 31

Brinmonaute neiicTBu:

a)Zl'Zz+Z3'Z4; 6)21'Z4+22'Z3
B) Zy " Z3 — Zp " Zy;

Zq, Z2

r) 2’ ) 2
4 Z

e) = %) =,
Zg Z1

3) |lel |ZZ|r |Z3|1 |Z4-|'

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁon:
— BHuMaTenpbHO 03HAKOMBTECH C YCJIOBUEM 3adaHUs.

— Ilonb3ydach CBOMMM IIKOJBHBIMM 3HaHWsAMHM (B cllydae 3aTpyJHEHHMS BOCIOJIb3YHTECH
CIPaBOYHBIMU MaTE€pUaIaMH), BHIIIOJIHUTE 3aJJaHHE

Xoa padorsI:
Samanue Nel

) yloz_s
3% e 7
2) —+—:—:—:;
7 7 7 7
1 1 1,1 2 2.
3 3i+4r=0G+H+(3+3)=7+31=75
2 1 2 1 1 1,
9 32-12=@-D+(¢-)=2+1=23



5) 7Z3_7 A_74 _7T1_ T
121'4_2121%1_31'31;3 3 ;39’ 3
6) 2—:3—2—:—=—=—=_;
5°73 5 "11 11 51 5
2 1 2,1 6+5 11
) 3i+14i=0+10+(G+3) =17+ =173,
3amanue No2

[Mpumep. Haiitu (8+1):(2-3i).
8+i
Pemrenue. [lepenuiem 310 OTHOIIEHHE B BUE APOOH: —y
YMHOXHB, €€ YUCITUTEIb ¥ 3HAMEHATE/ b Ha 2 + 31 U BBIIOJIHHUB BCE MPEOOPa30BaHUS, TOTYIHM:
(8+i)(2+3i 13+261 .
@13) _ =1+2i

(2-30)(2+30) 13

(I)opMa NMpeacTaBJdCeHus pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun ouenku:

OueHnka "OTJHYHO" CTaBUTCS, eciM paboTa BBHINIOJIHEHA B IOJIHOM O0BEME C COOJIIOJICHHEM
HEOOXOIMMOH ITOCIIEN0BATENHHOCTH AEHCTBUM.

Orenka ""xopomo" cTaBUTCS, €CJIHM BBIOJIHEHBI TPeOOBAHUS K OIICHKE "OTJIMYHO", HO TOMYIIEHHI 2-
3 Hegouera.

Ouenka "ya0BJIeTBOPHUTEIBHO'" CTaBUTCS, €CIM paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO O0BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABHIIbHBIC PE3YJILTATHl U BHIBOJIBI.

Orenka ""Hey10BJIeTBOPUTEIbHO' CTAaBUTCS, €ClI paboTa BHINOJHEHA HE MOJHOCTHIO HIIM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

"

Tema 1.1 PazBurue noHATHA 0 YHUCJIE

IIpakTuyeckoe 3ansaTue Ne 2
«PemieHre NPpUKJIAAHBIX 3224 HA NPOLUEHTHD)

IIe.m; paﬁoTbI: Hay‘lI/ITBCSI pemaTh TECKCTOBBIC 3a/1a4Y1 Ha HAXOKACHHUEC ITPOUCHTOB OT YHCJIA.

IIpakTnyeckas padora ¢popmupyer:

[TP62. ymeHnue onepupoBaTh MOHATUSAMU: CTENEHb YMCIA, Jorapu(dm 4yuciia; yMEHHE BBITOJIHATD
BBIUMCIIEHHE 3HAUEHUI 1 MpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
JTPOOHO-pallMOHATBFHBIX BEIPAKEHUI;

[TP63. ymeHue omnepupoBaTh MOHATUSMH: DPALMOHAIbHbIE, WPPALMOHAIbHBIE, MOKa3aTeJIbHbIE,
CTCIICHHBIC, J'IOI‘apI/I(l)MI/I'—IeCKI/Ie, TPUTOHOMETPHYCCKUEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMEIL,

[TP66. ymeHue pemaTh TEKCTOBBIE 33aJjaud pa3HbBIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, Ha JIBMJKEHHUE, padoTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Jadyd U3 OOJAcCTH YHpaBlIEHUS
JMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATh BhIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBbI
0 YCJIOBUIO 3a/1a4M, UCCIIEeI0BaTh MOJIYYEHHOE PElIeHNe U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

IIPyS. yMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK 110 MOIYJIIO,
palluOHAJIBHOEC YHCIO, HPppalrOHAJIBHOC 4YHCJIO, MHOXCECTBAa HATYpaJdbHBIX, HCJIbIX, palllOHAJIbHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONB30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA 00Ul AeTUTeNb U
HauMeHblIee oluiee KpaTHoe, anropuTM EBkinga mpu perieHuu 3ajad; 3HaKOMCTBO C Pa3IUYHBIMU
[TO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

[1Py7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHUMN, HEPABEHCTB
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U CHCTEM, palMOHaJbHbIC, WPpPALMOHANbHbIC, IIOKa3aTelbHble, CTENEHHbIE, JorapuMuiecKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3nuyHbIX 001acTE HAYKH U peaIbHOM KU3HH;

[IPyl1. ymeHue omepupoBaTh HMOHATHAMH: KOMIIIEKCHOE YHCIIO, CONPSDIKCHHBIE KOMIUIEKCHBIE
qHcia, MOIYJIb U apTyMEHT KOMILIEKCHOTO YKCiIa, GopMa 3alrucu KOMITJIEKCHBIX YHCceN (TeOMeTpHUecKasi,
TPUTrOHOMETpHUUECKass M anreOpavyeckas); yMeTb NPOM3BOAUTH apudMeTHuecKkue JeHcTBUA C
KOMIUIEKCHBIMM YHCIIaMU; IPUBOAUTH IIPUMEPHI UCII0JIB30BAHUSI KOMIUIEKCHBIX YHCEIL;

[IPyl8. ymeHHe MoOmenupoBaTh pealbHbIE CHUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTABIIATH
BBIPQKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33/1a4d, MCCIENOBATh IIOCTPOCHHBIC
MOJICJIN C HCIOJb30BaHUEM anImapaTa aiareOpbl, MHTEPIPETUPOBATh IOJYYEHHBIH pe3ysbTaT; CTPOUTH
MaTE€MaTUYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarbk IPUKIAAHBIE 3aJadd CPEICTBAMU MAaTEMaTUYECKOIO aHaiau3a, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOro XapakTepa.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBa IOHMCKA, aHAIW3a W MHTEpHpeTaluu HUHPOpMalUuu U
MH(OPMAIIMOHHBIE TEXHOJIOTHHU JIJIs BBIITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JICSITENbHOCTH;
[1K1.1.®opMupoBaTh anropuT™Mbl pa3pabOTKU MPOTPAMMHBIX MOAYJCH B COOTBETCTBHU C TEXHHYECKUM

3aJaHHUCM.

MaTtepuajbHoe obecneyeHue:
WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUalbl, KOHCIIEKTHI JIEKIU.
3aganue
1. Hauor Ha noxons! coctasisieT 13% ot 3apabotHoii miatsl. [locne ynepskaHus Hajiora Ha JOXOMAbI
MPOTPAaMMHUCT TIOJIYYHJI 32 BBINOTHEHHYIO padoty 46530 pyOneit. Ckonpko pyOJsieil cocTaBisieT
CTOMMOCTb BBITIOJTHEHHOU paboThI?
2. B uHTepHeT-MarazuHe MOXXHO 3aKa3aTh JETalH Ui PEMOHTa IUIAThl C JIOCTaBKOH, NPU 3TOM
CTOMMOCTb JJOCTaBKU COCTaBISeT 7% OT CTOMMOCTH 3aka3a. [Ipeanpusitue nenaer 3aka3 jperaneit
Ha cymmy 60000py6uieit, npu 3ToM nonydaer ckuiaky 15% Ha onrtoBblil 3aka3. KakoBa Oyner
CTOMMOCTb JIOCTaBKH ATOTO 3aKa3a?
3. Kowmmccns 3a Me:xxOaHKOBCKHI TiepeBoI cocTaBisieT 1,5% ot cymMel niepeBojia, HO He meHee 100
py6ueit. KakoBa Oyzner komuccus 3a Mex0OaHKoBckuil nepesoa cymMmel 50 000 py6ineit?
4. 25% ydacTHHKOB KOHKypca npodmacrepcTBa mpouuid B nonyduHan, u3 Hux 10% okazanuch B
¢unane. CKoJabpKo ObIIIO YHaCTHUKOB KOHKYpCa, €ClM (PMHAIMCTAMHU OKA3aJIUCh 8 UelIoBeK?

IHopsinok BbINMOIHEHHUs PA0OTHI:

- BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

— [lonp3ysich MOMy4EeHHBIMH 3HaHUSAMHM (B ciay4yae 3aTpyJHEHHS BOCIOJIB3YHTECh
CIPaBOYHBIMHU MaTEpUaAIaMH ), BBIIIOJIHUTE 3aJJaHUE.

Xox padoTsI:

O}II/IH IMPOLCHT — 3TO OJHA COoTad AO0Jd Yucia. MareMaTH4eCKUMH 3HaKaMU OIWH HPOLCHT
3amuchIBacTCs Tak: 1%.
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OmnpezneneHue OAHOTO MPOIEHTa MOXXHO 3amucath paBeHctBom: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.x1.

Kak naittu 1% ot uucna? Pa3 1% 310 ogHa coTtas yacTh, Hajl0 yucio pazaenuts Ha 100. lenenue
Ha 100 moxHO 3ameHuTh ymMHOkeHueM Ha 0,01. [Toatomy, 4yToOb! HaliTu 1% OT JAHHOTO YHCIa, HYKHO
yMHOXkUTH ero Ha 0,01. A ecnu HyxHO HailTh 5% OT 4Kcia, TO YMHOXKaeM JaHHoe yucio Ha 0,05 u T.1.

3adaua: Mara3uH 3aKymaet 3Heprocoeperaronye JaMIibl 1o onTooi 1eHe 110 pybmeit 3a mTyky
u npojaet ¢ HateHkoi 30%. Kakoe Hanbompliee 4ncio TakuxX JaMIl MOKHO KYyIIMTh B 9TOM Mara3vHe Ha
1200 py6mnei?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpenensieM pO3HUYHYIO IIEHY JIAMII:

110 + 33 = 143 py6. po3HuyHas 1ieHa

3) OmpenenseM KOTHUECTBO JTaAMIT

1200 : 143 = 8 (oct. 56)

Omegem: 8
dopma npeacTaBiIeHUs pe3yJbTaTa: BHIIIOJHCHHOE 33JaHHC

Kpurepum ounenku:

Ouenka "OTJAMYHO'" CTaBUTCS, e€cau paboTa BBHINOJHEHA B MOJHOM O0BEME C COOJIOJIEHUEM
HE00XO0IMMOM MOCIIeI0BATEIHHOCTHU JACHCTBUM.

Omnenka "xopommo' CTaBUTCS, €CIIM BBIITOJHEHBI TPEOOBAHMS K OLIEHKE "OTJIMYHO", HO JTOIYIIEHBI
2-3 HenoueTa.

Onenka "ya10BJIeTBOPUTEIBHO'" CTaBUTCS, €clid paboTa BBINOIHEHA HE TMOJHOCTBIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIBHBIE PE3YIbTAThI U BHIBOIBI.

OrieHka ""Hey10BJIETBOPUTEILHO' CTaBUTCS, €CIM pad0Ta BHIMOJIHEHA HE TTOJIHOCTHIO I 00BhEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTne Ne 3
«PelleHue panMoOHAJBLHBIX YPABHEHHIT M CCTEM YPaBHEHHIT»

Hean padorbl: PopMupoBaTh YMEHUs pellaTh JIMHEHHbIE, KBaJpaTHbIe, OMKBaApaTHbIe, POOHO-
paloHaIbHbIe ypaBHEHUSI.

IIpakTnueckas padora popmupyer:

[1P62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YHCIA, JOrapu(pM YUCIa; YMEHHUE BBIIOIHSITD
BBIUHCJICHHE 3HAaYeHUI 1 peoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh HMOHATHUSMHU: pPalMOHAIIbHBIE, MppallMOHAIbHbBIE, MOKAa3aTeNbHbIE,
CTEIeHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUIN U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, paluOHAJIbHBIC, HWPpPALUMOHAIBHBIC, II0KA3aTCIIbHBIC, CTCIICHHEIC, norapnchquCKHe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUsI, HEPABEHCTBA U
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CHUCTCMBbI C TIOMOIIIBIO PA3JIMYHBIX MIPUCMOB; PCIIATh YPABHCHHA, HCPABCHCTBA U CUCTCMEI C IIaAPaMCTPOM;
IPUMCEHATh YPAaBHCHHUA, HEPABCHCTBA, MX CHUCTEMBI JJIs1 PCHICHUSA MATCMaTHYCCKUX 3aJad U 3ajad H3

pa3nUYHBIX 001aCTE HAYKH U peaIbHOM KU3HH.

Boinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:

OK 01 BeiOupare crmocoObl pemieHus 3amad npodecCHOHATBLHON JACSITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIIOTUH JJIs1 BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHON ACSITeITLHOCTH,

3ananne
1. Pemnth ypaBHEHUS:
a) x—2)—-5=4-(5x—-1);
0)
x_—l _ 4+2x,
B) 2~ 3
) —x?+12=0;
1) 10x2 + 5x = 0;

2x+7)Bx—1)—-Gx—Dx+3)=((x+1)?

2x2+3x—-5=0;

x) 3x2+7x—6=0;

3) x?+8x+15=0;
n) x*—2x?2-8=0;
16—x2
K) x—z -
x 4.
H) 2925—3 - ;’
xX“=2x 2x—-1 .
M) x—1  1-x 3;
2. Pemmre cucTeMbl ypaBHEHUI:
3x—y =3,
) 13x — 2y = 0;
5 2x +3y =3,
) 5x + 6y =09;
(2 __ —
B) X y 2,
( 2x +y = 2;
(xy—x+y=17,
) xy +x—y =13;

IHopsinok BbINMOIHEHHs PA0OTHI:
[Tpu pemienny ypaBHEHUH UCTOIb3YIOTCS CIAEAYIOLINE MpaBuia npeoOpa3zoBaHus

YpPaBHEHHI B PaBHC

a) KaKoi- JTM00 WICH ypaBHEHHUS MOXHO IMEPEHECTH U3 OJHOM €T0 YaCTH B IPYTYIO C MPOTHUBOIOIOKHBIM
0) 00e yacTu ypaBHEHUS MOKHO YMHOXKHTH HJIH Pa3/IeIUTh Ha OJTHO TO ke Ynuciio, oTmuHoe oT (.

Xox paboTsri:

Kpartkue TeopeTndeckne CBeICHUS:
Pemenue ypaBuenwuii |-l crenenu ¢ ogHoil nepemeHHON

-b . . .
ax+b=0,(x= —,a# 0) — nuHEiHOE ypaBHEHHE | CTETICHH ¢ OJTHOM MepeMeHHON
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ax? + bx + ¢ = 0 (a # 0) — ypasuenue |l crenenu ¢ oHOI NepeMEHHOIA.

1. OnpenenuTh BUJ ypaBHEHUSI U CIIOCO0 €T0 pelieHusI.

2. Ecnu ypaBHeHHE TpOOHO-paIiOHATBHOE, TO HAWTH OOIIHMI 3HAMEHATENh BCEX IPO0eH, KOTOphIe
BXOJISIT B YypaBHCHHE.

3. YMHOXUTH 00€ 4acTH ypaBHEHHsI Ha 00Ul 3HAMECHATEITh.

4. PemuTh MOJIy4ECHHOE 11EJI0€ YPaBHEHUE.

5. IIpousBecTy MPOBEPKY KOPHEH, U MCKIIOYUTh T€ U3 HUX, KOTOPbIE 00paIlarT B HYIb OOIIHIA
3HaMeHAaTeJb.

Pemnm ypaBHeHus:

a) (Bx + 1) + (4x — 1)? = (5x — 2)?

PackpoeM ckoOKM, IpuMeHsis (GopMyJIbl COKpaleHHoro ymHoxenus (a + b)?u  (a — b)?

9x% +6x + 1+ 16x* —8x + 1 = 25x% — 20x + 4
9x2+6x+1+16x2—8x+1—25x>+20x—4=0
[TpuBeneM 1o100HBIE YWICHBI, TIOTYYUM

1
OtBeT: x = 5~ KOpEHb YpaBHCHHS.
x 7 8
0)———=——
x—2  x+2 x2—4
Paznoxum x? — 4 Ha MHOKMTEIM M [EPEHECEM BCE YIICHBI YPABHEHHMS B JIEBYIO 4acTh. IIpuBenem
Ipobu K 00I11IeMy 3HaMEeHATeIIO:

X 7 8 —0
x—2 x+2 (x—-2)x+2)
x(x—2)—7(x—2)—8_0
(x=2)(x+2) B
x*+2x—7x+14—-8
(x+2)(x-2) B
x*=5x+6
(x+2)(x—2)
JIpoOb paBHA HYIIIO, KOT/[a €€ YMCIIMTEh PABEH HYII0, a 3HAMEHATEN b HE PaBeH HYIIIO, T.€.
x+2)(x=2)#0=>x#2,x +# =2
x> —5x+6=0
D=25-24=1

5+1 ,
X1 =—/——=
2
5—1 ,
x o —
2 2
Ho tak xak x # 2, To X, = 2 — NOCTOPOHHHUI KOPEHb, CIEN0BATEIBHO PELIEHUEM YPaBHEHHUS

Oynerx; = 3
Otser: x = 3

d)opMa NnpeacTaBJdcHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3a/JaHNE

Kpurepun onenkn:

Onenka "OTJMYHO" CTaBHUTCS, €CiM paboTa BBHIMIOJHEHA B TOJHOM O00BEME C COOMIOIECHUEM
HE00XO0TUMOM MOCIIeI0BATEIHLHOCTH JICHCTBUM.

Onenka "xopomo' cTaBUTCS, €CJIM BBIIOJIHEHBI TPeOOBAaHUS K OLlEHKE "OTINYHO", HO TOMYIIEHbI
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2-3 Hezouera.

Ornenka "y10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM pabdOTa BHITIOJIHEHA HE TMOJIHOCTHIO, HO O0BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BHIBOJIBI.

OrneHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBHIMOJIHEHA HE IMOJTHOCTHIO MU 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3anaTne Ne 4
«Pemmenne 3a1a4 Ha COCTaBJIeHUE YPABHEHU I ¢ MPOdecCHOHAIBHBIM COAePKAHHEM»

Henp pabdorbi: PopMHpOBaTH yYMEHHUs pEIIAaTh TEKCTOBBIE 3aJadd, COCTaBJssl ypPaBHEHUS U
CUCTEMBI YPaBHEHHUH.

IIpakTnyeckas padora popmupyer:

[TP66. ymeHue pemaTh TEKCTOBbIE 3aJjauyd pa3HbIX TUIOB (B TOM YHCIIE HA HPOLEHTHI, JOJIU U
YJacTH, Ha ABWXXEHHUE, PabOTy, CTOMMOCTb TOBAapOB M YCIYT, HAJIOTH, 33a7a4d U3 OOJACTH YIpPaBICHUS
JMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBbI
110 YCIIOBHUIO 33Jja4y, UCCIIEJ0BATh MOIYYEHHOE PELICHNE U OLICHUBATh NIPaBIONOA00HOCTb PE3YIbTATOB;

[TP614. ymenue BbIOMpaTh NOAXOMAUIMNA U3yUYCHHBIN METOJ JUIsl pelIeHUs 3a/laul, paclo3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py7. ymeHue onepupoBaThb HOHATUSAMM: TOXJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUM M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHalbHble, WPpPALMOHANbHbIE, IIOKa3aTelbHble, CTENEHHbIE, JorapuMuUecKue,
TPUTOHOMETPUYECKNE YPABHEHMS, HEPABEHCTBA U CHCTEMBI; YMEHUE PEIIaTh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TIOMOIIBIO PA3IUYHBIX IIPUEMOB; PEILIATh YPABHEHUs, HEPABECHCTBA U CUCTEMBI C I1ApaMETPOM;
IIPUMEHATh YPaBHEHMs, HEPABEHCTBA, MUX CHCTEMBI JUI PEUICHUS MATeMATHMYECKUX 3a1ad W 3a7ad U3
pa3NUYHbIX 001acTe HAYKU U pealbHOM KU3HH;

IIPyll. ymenue onepupoBaTh NOHATUSAMHU: KOMILIEKCHOE YHMCIIO, COIPSIKEHHBIE KOMIUIEKCHBIE
qucia, MOJYJIb U apryMEHT KOMIUIEKCHOTO YKcIIa, popMa 3alucy KOMITJIEKCHBIX YHcen (TeoMeTprUecKasi,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb IPOU3BOJAUTH apUPMETHUYECKHe JIeHCTBUS C
KOMILUIEKCHBIMY YHCIIaMU; IPUBOAUTH IIPUMEPHI UCIIOJIb30BAaHUSA KOMIIJIEKCHBIX YHUCEIT;

[1Py18. ymeHue MoAenUpOBaTh peajbHblE CHUTyallMd Ha S3bIKE MaTeMAaTHUKH; COCTaBJIATH
BBIPQKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33J1a4d, UCCIENOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHWEM arrapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEeMaTUYECKUE MOJEIIN C IIOMOLIBIO TEOMETPUYECKUX ITOHATUN U BEIUYMH, PEIIATh CBA3AaHHBIE C HUMU
MIPAKTHUYECKUE 3aJa4d; COCTABJIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IMOJYYECHHBIN
pe3yibTaT; pelarb IPUKIAAHBIE 3a1adyd CPEICTBAMM MATEMAaTHUYECKOTrO aHajlu3a, B TOM 4YHCIIE
COL[MAJIBHO-9)KOHOMHYECKOT0 U (PU3UYECKOro XapakTepa.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BeiOuparh cmocoObl pemieHust 3aaad MpohecCHOHATBHON JAEATENIbHOCTH NPUMEHHUTENIBHO K
pa3INYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
MH(OPMAaLIOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN JeITeIbHOCTH;
[1K1.1.®opMupoBath aaropuT™Mbl pa3pabOTKH MPOTPaMMHBIX MOJyJE€H B COOTBETCTBHM C TEXHHYECKUM

3aJaHHUCM.
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3aganue
Pemmre 3agaun:.

1. Jyia HamwcaHWs aJrOpPUTMA MPOTPAMMBI COCTABbTE TEKCTOBBIN (haill pemieHus 3a1adu: MPOBOJ]
JuHOM 135 MeTpoB pa3pes3aiu Ha JIBE 4acTH TakK, YTO OJIHA M3 HUX KOpOoYe JpYyrod B JBa pasa.
Haiinure ummHy Kax101 4acTH.

2. Jlns HamucaHUS aNrOpUTMa MPOTPaMMBbl COCTaBbTE TEKCTOBBIN (ailyl pereHus 3aJaud UMeeTcs
JBa Kabesst pa3HbIX cOpToB. Macca nepBoro kabeins paBHa 65kr. pyroi, 1imHa KOTOporo Ha 3M
00JIbI1Ie JJIMHBI IEPBOTO U Macca Ka)I0ro MeTpa KOTOPOro Ha 2Kr 0OJIbIIe MAacChl KaKI0T0 METpa
nepBoro kabens, umeer Maccy 120kr. Berauciure MHy Kaxa0ro kades.

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

4. ]JIeym mporpaMMucTaMm Obuia mopydeHa paborta. Bropoil mpuctynmmi xk paboTe Ha 4Yac IMo3xe

. 9
nepsoro. Yepes 3 yaca rnocie Toro, Kak nNepBblii IPUCTYNUI K pabOTe, UM OCTAJIOCh BBIIIOJHUTh %

Bcell pabothl. [lo okoHYanwwm pabOTBI OKa3aJl0Ch, YTO KaKIbIM BBHITIOJHWI TOJIOBHHY BCEH
paboThL. 3a CKOJIBKO YaCOB KaXK/Iblii, paboTast OTAEIHHO, MOKET BBIMOJIHUTH BCIO padboTy?

ITopsinok BbINOJIHEHHS PadOTHI:

— BHuMaTenbHO 03HAKOMBTECH C YCIOBUEM 3aIaHUS.

— [Tonp3ysicb  MOJIyueHHBIMH 3HAaHUSAMHM (B ciydae 3aTpyJHEHUS BOCIOJIb3yHTECh
CIPaBOYHBIMU MaTE€pUAIaMHU), BBIIIOJIHUTE 3aJJaHUE.

Xon paboTsi:

[Ton anrebpanyeckuM METOAOM pELICHMs 33Jad MOHUMAeTCs TAaKOH METOJ pelIeHus, Korjaa
HEU3BECTHbIE BEJIMYMHBI HAXOJATCS B pe3yjibTaTe pEIICHUS YpPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
COCTaBJIEHHBIX 10 YCJIOBHIO 3aJa4H.

[Ipu pemenun 3amay anreOpanvdeckKMM METOJOM OCHOBHAsl MBICIMTEIbHAS JAESITEIbHOCTD
COCPEJIOTauMBAETCsl HAa MEPBOM JTalle PEUIeHMs 3ajlaud: Ha pa30ope yCJOBHS 33aJaud U COCTaBJICHUM
YpaBHEHU WJIM HEPABEHCTB 10 YCIOBUIO 33/1a4H.

BropbiM 3TanoM SBISIETCS PELIEHHE COCTABICHHOIO YPAaBHEHUS WIIM CUCTEMBI ypaBHEHH,
HEPAaBEHCTBA UJIM CUCTEMbI HEPaBEHCTB.

TpeTpuM BaXKHBIM TANlOM PEILIEHUS 3a]1a4 SIBJISIETCS TPOBEPKA PEIIECHUS 3a]1a4M, KOTOpask IPOBOAUTCS 110
YCIIOBUIO 33JIa4H.

3adaua:

[TepBbIii paGoumii 3a wac nenaer Ha 10 jgeranmeit OoJibllie, YeM BTOPOWM, W BBITIOJNHSIET 3aKas,
coctosaumii u3 60 neranel, Ha 3 4aca ObIcTpee, YeM BTOpPOW pabOUMii, BHITOIHSIOMMUI TaKkol ke 3aKas3.
CxoJbKO JieTajeit B 4ac JieJaeT BTOpo paboumii?

Pemenue:
ITycTp X meraneit B yac nenaeT BTOpoi padouwii, Toraa nepsbeii (x+10) geranei.
[Ipon3BoIUTENBHOCTH Bpewms Pa6ora
. - 60 -
1 paboumii (x+10) neraneii B yac preTe 60 neraneit
. - 60 -
2 paboumnii X JleTasiell B yac 4 60 neranei

Tak kak mepBbIid U3rOTaBIMBAET HA 3 Yaca MEHbIIIE, YEM BTOPOM, TO COCTABHUM ypaBHEHHUE:
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60 60

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 neraneii.

=3

(I)opMa NMpeacTaBJdCeHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun ounenku:

Ouenka "OTJMYHO'" CTaBHUTCS, eciu paboTa BBITIOJIHEHA B TOJHOM OOBEME C COONIOACHUEM
HEOOXOAMMOH ITOCIEA0BATEILHOCTH 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
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABIIbHBIC PE3YJIHTATHI U BHIBOJIBI.

Orenka ""Hey/10BJIETBOPUTENbHO' CTaBUTCA, €CIM paboTa BBIIOJIHEHA HE TIOJHOCTHIO UITH 00BbEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTue Ne 5
«Pemenne panmoHaIbLHBIX HEPABEHCTBY

Heﬂb paﬁDTbI: HOBTOpI/ITB U 3aKpClWTb 3HAHWUA W YMCHHUA Y4UalllUXCA TIpU PCHICHUU
palrOHAJIbHBIX HCPABCHCTB.

IIpakTnuyeckas padora popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUSAMU: CTENEHb YHUCIA, JJOrapu(M YUCIlia; YMEHUE BBINOJIHAThH
BBIUHCJICHHE 3HAaYEHUI 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMH U JlorapudMamu, mpeodpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHATUSMU: pPalMOHANIBHBIE, MPPALMOHAIbHBIE, TOKa3aTeNIbHBIE,
CTEIeHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[IPy7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUM U HEPABEHCTB, PABHOCUIIBHOCTh YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWpPpALUOHAIbHbBIE, II0Ka3aTeJIbHbIe, CTEHEHHbIE, JIOTapu(PMUUYECKUE,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYPaBHEHMs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUs MATEeMaTUYECKUX 3aJad U 3a7ad M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padoTsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON IeATEeIbHOCTH MPUMEHUTENBHO K
Ppa3siInuYHbBIM KOHTEKCTaM,
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIW3a W HHTEpHIpeTaluu HHPOpMAIUH U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI AOCATCIIBHOCTH,

3ananue
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PemmTs HEpaBEeHCTBA:

1) 3x—(2x—7) < 3(1 +x); 2) x+22>3;
x+4 x—1 x—1 x+1
5) x24+x—6<0; 6) x2+3x+2>0;
7) x?<0,25; 8) 4—x?<0;
9) x%2—-8x>0; 10) x2 + 24x < 0;
11) x2 —6x+9<0; 12) 25x%2 —10x +1 > 0;
13) x(x — 1)(x —4) > 0; 14) (x+2)(x =5 (x+9) <0;
15) x(x — 2)(x = 5)% > 0; 16) x%2(x + 1)(x — 6)? > 0;
17) (x +6)(x —2)3(x + 3)* > 0; 18) x2(x + 7)(x — 5)8(x + 8)3 < 0;
19) 22 < o; 20) &) 5 .
x—=2 X
(x—2)(x+4)2 _ (x2+x)(x-3) )
21) " <0; 22) Tz <0;

Iopsiaok BbINOJIHEHUS PA0OTHI:
[Ipu pemeHnr HEpPaBEHCTB HCIOJB3YIOTCS CIEAYIONIME IpaBuia MpeoOpa3oBaHUsT HEPABEHCTBB

PaBHOCUJIbHBIE:

a) Kakoi- 5uOO YJeH HEepaBeHCTBA MOXKHO IIEPEHEeCTHM M3 OIHOH eroyactu B JApPYyrylo ¢
IIPOTHBOIOJIOKHBIM 3HAKOM, OCTaBHB IIPH 3TOM 0€3 U3MEHEHUs 3HaK HEPaBEHCTBA;

6) 00e yacTH HepaBeHCTBA MOXKHO YMHOXHUTb MJIHM Pa3feIUTh HAa OJTHO TO XK€ MOJIOKUTEIIbHOE YHCIIO,
OCTaBUB IIPU 3TOM 0€3 U3MEHEHHsI 3HAK HEPABEHCTBA;

B) 00€ 4acTh HEPaBEHCTBA MOYKHO YMHOXKUTD WJIM PA3CIUTh HA OJHO H TO YK€ OTPHULATEIFHOE YHCIIO,
M3MEHUB TIPU 3TOM 3HAK HEPaBEHCTBA Ha MPOTHUBOIOIOKHBII

[Tpu penieHny cUCTEM HEPABEHCTB HYKHO PELLIUTh KaK0€ U3 HUX U BBIOpaTh 00I1Iee pelleHue.

Xon paboTsi:

Pemmum HCpaBCHCTBA.
7x—1 2x—5 7
1. 5x —

+ > —
5 10
[TepeneceM Bce 4iieHBI B JIEBYIO YacTh U MPHUBEAEM K O0IIEMYy 3HAMEHATelNt0. OOLuii 3HaMeHaTeNnb
10; Tak Kak 3HAMEHaTellb HE COJEPKHUT TMEPEeMEHHOW, TO B JaJbHEHIIEM €ro MOXHO HE MHcaTh

(omycTUTB).

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

19x — 12 > 0
12
X~ 19

12

19

12
OtBerT: X € (—; oo)

19

2.5x — 2 — 3x? > 0 - KBaJpaTHOE HEPABEHCTBO YMHOKUM Ha (—1)
3x2—5x+2<0
Haiinem kopHU ypaBHEHUS:
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3x2-5x+2=0
D=25-24=1
5+1
X1=—=1
5-1 2
SEE
I'papuxom ¢pyukiuu 3x2 — 5x + 2 = 0 sBisercs mapabona (puc.2), BETBH KOTOPOHl HampaBlIeHbI

2
BBEpX, a TOUKHU nepecedeHus napadossl u ocu OXostox; = 1ux, = 3
N300pa3um reoMeTprUuecKu:

Tak kak MBI pelraeM HEpPaBeHCTBO 3x2-5x+2<0, TO PEIICHHWEM HEPaBEHCTBA OYIET MPOMEKYTOK
2
(uHTEpBAN)X € (5; 1)
2
OTBeT: x € (5; 1)

®opMma npeacTaBaeHUs pe3yJbTaTa: BHIIIOJHECHHOE 33JaHHE.

Kputepun ouenku:
Orenka "OTJIMYHO" CTaBUTCS, €CIM padoTa BBINOIHEHA B IIOJHOM OOBEME C COOIIOLECHUEM
b

HEOOXOIMMOH ITOCIIEN0BATENHHOCTH AEHCTBUM.

Orenka "xopouo" cTaBUTCs, €CIIH BBITOJIHEHBI TPEOOBaHUS K OlleHKEe "OTIMYHO", HO JOMYIIEHBI 2-3
HeJ0YeTa.

Ornenka "ya0B/1€TBOPUTENbHO" CTaBUTCA, €CIM padoTa BBIMOJIHEHA HE MOJIHOCTHIO, HO O0BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BHIBOJIBI.

OreHka "Hey/10BJIETBOPUTEIBLHO'" CTAaBUTCS, €CIIM pa0d0Ta BHITIOJHEHA HE MOJHOCTHIO WM 00BbEM

BBITIOJIHEHHOW YacTH pabOThI HE MO3BOJISAET CAENATh MPABMIbHBIX BHIBOJIOB.

Tema 1.2 ®yHKkuun u rpapuku

IIpakTnueckoe 3ansaTne Ne6
«Hccaenopanne Gpynkuuii. CBOMCTBA JMHEHHOH, KBaAPATUYHOM, KyCOYHO-IMHCHHON 1
APOOHO-IMHEeHHOH PyHKIUID»

Heapr paborbi: Hayuuthess ompenensiTb YETHOCTh HEUETHOCTh (QYHKIIMH, IPOBOAMTH
ucciesioBaHre (YHKIMM HAa MOHOTOHHOCTh, OKCTPEMYMbI, HYIH (YHKUUH M [POMEXKYTKH
3HAKOIIOCTOSIHCTBA.

IIpakTuyeckas padora popmupyer:

[1P64. ymeHue omepupoBaTh MOHATUSAMHU: (GYHKIMS, HEMpepbiBHAs (QYHKIHS, MTPOU3BOJHAS,
nepBooOpasHas, ONpeeseHHbI WHTErpail, YyMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (YHKIIMM,
UCIIOJNIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX cydasX (YHKIIMA HA MOHOTOHHOCTb,
HaXOJUTh HAWOOIbIIME W HAUMEHbIINE 3HA4YeHUS QYHKIHM; CTPOUTh TIpadUKH MHOTOYJICHOB C
WCIIOJIb30BaHUEM ammnapara MaTeMaTUYECKOro aHalu3a; MPUMEHSITh MPOU3BOAHYIO MPU PEIICHUH 3a/1ad
Ha ABWIXXCHUC, PCIIATh IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ja4d Ha HanOOJIBIINE U HAUMEHBIIINE 3HA4YCHMUsI,
Ha HaXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUS,
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[1P65. ymeHue omepupoBaTh MOHATHUSMHU: PalMOHANbHAs (YHKIMS, MOKa3aTelabHas (QyHKIUS,
creneHHas QyHKIus, JorapudpmMudeckas QyHKIHS, TPUTOHOMETpUUYECKHe QYyHKIIUU, 0OpaTHBIE (DYHKITNH;
YMEHHUE CTPOUTHh I'pa)MKy M3YYCHHBIX (YHKIUH, UCIONB30BaTh IpadUKu NpU M3YyYEHUU MPOIECCOB U
3aBUCUMOCTEH, NpU pEIIeHUM 3aJad M3 JIPYruX Y4eOHbIX NPEAMETOB W 3a/Jad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX]y BETMUYNHAMU;

[1Py8. yMeHue CBOOOAHO OIEPUPOBATH MOHATHAMHU: Tpaduk (GyHKIUU, oOpaTHas (YHKIHS,
KOMMO3ULUs (PyHKIMHA, TuHeHHas (QyHKUUS, KBaJpaTudHas (QYHKIUS, CTeeHHas (QYHKIHS C LENIbIM
IoKas3aTejgeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh Tpadukd (YHKIHUNA, BBITOIHSATH
npeoOpazoBanus TpaduKoB (QYHKIMNA, YMEHHUE HCIONb30BaTh Tpapuku (QYHKIUH 111 W3ydeHUs
IIPOLIECCOB U 3aBUCUMOCTEN NPU PELICHUU 3aJa4 U3 APYTHX y4EOHBIX IIPEIMETOB U U3 PEAIbHON KHU3HH;
BbIpaXaTh (pOpPMyJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHUE CBOOOJHO ONEpUPOBATh MOHATUSIMMU:
YEeTHOCTh (DYHKIMH, MEPHOAMYHOCTh (DYHKIMH, OTPAaHMYCHHOCTb (YHKLIUH, MOHOTOHHOCTH (DYHKIIWH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAUMEHbIEE 3HAYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEOBaHNE (PYHKIIMU; YMEHHE UCIIOIB30BATh CBOMCTBA U Tpadpuky PyHKIMHA TS perieHHs
ypaBHEHMH, HEPAaBEHCTB U 3aJla4 C apaMeTpaMy; U300paxxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
peuIeHU ypaBHEHH, HEPABEHCTB U UX CUCTEM.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUH U
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJIsI BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 03. [InanupoBaTh M peanu30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE U JIMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEIBCKYIO JEATSIILHOCTh B MPOQECCHOHANBHON cepe, UCIoNb30BaTh 3HAHUS 110 MTPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.

3ananue
1) Haiigute 3HaueHust GyHKIMI B TOYKaX
a)  f(x)=2x%?-3x+1, x; =0,
xz = 2,
x3=-1
+1 _
6) f(x)= % x; = —1,
xz == 0,
.X3 = 6
243y
2) Jlnst pysknmu f(x) = % HalauTe:
a)  f(x—2);
6)  f(=x%);
1
»  f(3)
3) Haiinure o6macth onpeneneHus GyHKIHIA:

27



6 7

; 0)  Y=5—0m
B) y =+vVx?—-3x+2; r) y =vVx?+4x —12;

— 1 . 3
1) y= x2—4' e) y = ’49_}(2.

4) Uccnenyiite GpyHKIMM HA YETHOCTD:
a) y=x%+2x*+1,; 0) y = 2x7 —4x3 + x;
B) y =5 —3x3; r) y =2%4+27%,
= 2% — 2% _ —3x%41,
) y ) e) = e
— . = -2 4 .
x) Y= 3) y =3x x°+4x+3
5) Uccnedyiime ¢pyHKyuU, 3a0aHHbIE 2pagpuyecKu, Ha YemHoCmo:
a) 6)

B
Tt

A) e)

CWET RN
™

.....

IHopsinok BbINMOJIHEHHs PA0OTHI:

1) Haiigute obnacts onpenenenus GyHKINU.

Jis HaXOXIEHHUS TPOMEKYTKOB 3HAKOIOCTOSHCTBA HAaWIWTE TOYKH IIEPECEYCHUsI C OCHIO
abcruce, pemnB ypaBHeHue y=0. Halinennble kopHHM paccTaBbTe Ha oc OX B HOpsIKE BO3pacTaHUs U
HaiinTe 3HaK (PYHKIIMH HA KaXKJIOM M3 TIOJTYYEHHBIX HHTEPBAIOB. 3alUIIUTE PE3yiIbTaT.
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2) Haiigure ob6nacth onpeaeneHus GyHKIUU. Y O€IUTECH, YTO OHA CHMMETPUYHA.
1.3amenure apryment gpynkiuu X Ha "-x". [TogcTaBbTe 3TOT apryMeHT B ) YHKIIMOHATIHLHOE
BEIpQKCHHUE.
2.Y1pocTuTe BhIpa)kKeHHUe.
3.Takum 00pa3oMm, BBl MOJYYWIH OJHY M Ty K€ (DYHKIHIO, 3alMMCAHHYIO NI apTyMEHTOB
"x"u"-x". [TocMoTpuTE Ha ABE ATH 3aIIUCH.
Ecmu y(-x) = y(X), To 3TO ueTHast QyHKIIHSL.
Ecmu y(-X) =- y(x), TO 3T0 HeueTHast PyHKITU.
Ecmu ke mpo QyHKIUIO Helb3s cKa3zaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO 1O CBOWCTBY
4eTHOCTH 3T0 (PyHKIMs oOiero Buaa. To ecTh, OHA HE SBISCTCS HU YSTHOM, HU HEYCTHOM.
4. 3anuimuTe c/elaHHble BAMHU BBIBOJIBI.
3) Haiimute oGnacth ompexaeneHus (pyHKIMU ¥ HYyIM (QYHKIMH, €Clid OHM ecThb. Mcciemyirte
(GYHKIIUIO HA MOHOTOHHOCTh Ha TIOJYYSHHBIX HHTEPBAJIAX.
Oyukius F(X) HaspiBaeTcs Bo3pacraromieit Ha oTpeske [a,b] , ecnu muis mr00bIX IBYX TOYEK X1 U
X2 u3 [a,b] copaBemmuBo HepaBencTBo F(X1)<F(X2) , KOrma Xi< Xz .
Oyukuus F(X) Ha3biBaeTcs yObiBatomel Ha oTpeske [8,0] , ecinu asist MOOBIX IBYX TOUCK X1 M X2
u3 [a,b] copaBemmBo HepaBencTBO F(X1)>F(X2), KOrma x1< X» .

Xoa padoThl:
x%-1

Uccnenosars ¢pyukuuio f(x) =

X
Pemenue

O6unacts onpenenenns pynxuuu D (f) = (—o0;0) U (0; +00).
(—x)2 -1 «x?-1 x% -1
f-x) = e e P IC)

—X —X x
f(=x) = —f(x) =>dyuxuus f (x) sSBAACTCA HEIYSTHOM.

(I)opMa NpeacraBJdCHus pe3yjabTaTa: BbIIIOJJHCHHOC 3aJaHHnC.

Kputepun ounenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHINOIHEHA B MOJHOM 00BEME ¢ COONIOCHUEM
HEOOXO0IMMOM MOCJIEA0BATEIILHOCTH ACHCTBUM.

Ouenka "'Xopouo' cTaBUTCS, €CIIU BBIIIOJHEHbI TPEOOBAHUS K OLIEHKE "OTINYHO", HO IOMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CITU padOTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABHIIbHBIC PE3YJIbTATH U BHIBOJIBI.

Ounenka '"HeyI0BJIEeTBOPUTEIBbHO'" CTAaBUTCS, €clid paboTa BBIMOIHEHA HE TMOJHOCTHIO WU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MO3BOJIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.2 ®yuxkuum u rpapuku

IIpakTuyeckoe 3ansaTue Ne’/
«IlocTpoenne u yreHne rpapuKoB GyHKIHM)

Heasb padorsl: CucreMaTH3UpOBaTh 3HAHMS YYalIUXCs, (POPMHPOBATH HABBIKM HCCIIEIOBAHUSA
GyHKIUI 1 TOCTpOeHUsI TpaUKOB, UCCeT0BaHus TpauKOB TPOU3BOICTBEHHBIX MPOILIECCOB. .

IIpakTuyeckas padora popmupyer:
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[1P64. ymenue omnepupoBaTh MOHATUSAMH: (YHKLHMS, HENpepbIBHAs (QYHKUUS, HPOU3BOJHA,
nepBooOpasHasi, ONpeJeICHHbI MHTErpall; yMEHUE HaXOJUTh IMPOM3BOJIHBIC 3JIEMEHTapHBIX (YHKIIMH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HaxoAuTh HauOOJbIIME W HAaUMEHbLIME 3HAuyeHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
MCTIOJIb30BAHUEM allapara MaTeMaTHYECKOTO aHajM3a; NIPUMEHSTh MPOU3BOAHYIO NPU PELICHUH 3a7ady
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33ja4l Ha HauOOJIbIIMEe U HAaUMEHbLINE 3HAYEHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

ITP65. ymeHue omepupoBaTh MOHATHUAMHU: PalMOHaNbHas (YHKLMs, NOKa3aTelabHas (QyHKIUS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIH, TPUTOHOMETPHUECKUE PYHKIIUH, 0OpaTHbIE (PyHKIUY;
YMEHUE CTPOUTh I'paMKU M3YYEHHBIX (YHKLUH, UCHOIb30BaTh IpadUKU IpPU M3YyYEHUHU NPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUM 3aJad M3 JIPYTUX Y4eOHbIX HPEAMETOB W 33134 U3 PEalbHON KHU3HH,
BBIpa)XaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX/y BEITUUNHAMU;

[1Py8. ymeHue CBOOOJHO OIEPUPOBATH MOHATUAMHU: Tpaduk (yHKIMH, oOparHas (QyHKIMS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUs, KBagpaTUuHas (yHKIUsS, CTeleHHas (QYyHKIMs C LEJbIM
mokaszarejieM, TpPUTOHOMETpuYeckue  (yHKIHH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (DYHKIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUM,; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBINTOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST WU3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH MPH PELICHNH 3aJau U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaabHOM JKU3HU;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIHUH,
SKCTpeMyM (yHKIMH, HauOosbllee W HAaWMEHbIIEe 3HAUYCHUS (YHKIMHM Ha MPOMEKYTKE; YMEHHE
IIPOBOJIUTH MCCIIEJOBaHUE (DYHKLMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku yHKIMHA 1 pereHust
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; U300paxaTh Ha KOOPJUHATHOW IIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM.

[1Py18. ymeHHe MOAETUpPOBATH pEATbHbIC CHTyallUd Ha S3bIKE MATEMAaTHKH; COCTaBISAThH
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHUIO 3a/la4M, UCCIIEAOBATh MOCTPOCHHbIE
MOJIENI C WCIOJB30BAaHWEM amrapara ajareOpbl, HHTEPIPETUPOBATh MOJIYYCHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJIENIN € TOMOIIBI0 T€OMETPUYECKUX MOHATHI M BEJIMUMH, PelIaTh CBA3aHHbBIE C HUMHU
MPAaKTUYECKHE 33]]a9l; COCTABIISATH BEPOSATHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJTyYSHHBIH

Boinosinenue padorsl cniocodcTByeT GOpMUPOBAHUIO:

OK 01 BeibupaTth crnocoObl pemieHus 3a1ad NpopecCUOHANbHON JAESITENbHOCTH NMPUMEHHUTEIbHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH,

OK 03. [InanupoBaTh M peanu30BbIBATh COOCTBEHHOE MPOPECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPaBOBOM
¥ (UHAHCOBOUM I'PAMOTHOCTHU B Pa3IIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

[1K1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHuEM.
3amanne

1. Cuina Toka B IMPOBOAHUKE B 3aBUCUMOCTHU OT BPEMCHU MCHACTCA 10 3aKOHY:
I(t) =t> -8t +17.
[Toctpoiite rpaduk u3MEHEHHMS CHJIBI TOKa. B Kakoii MOMEHT BpeMeHM cuja TOoKa Oblia
MHUHHMMaJIBHOW? B Kakoll MpOMEKyTOK BPEMEHH CUJjla TOKa Bo3pacTaya?
2. IlpumeHsist reoMeTpHUECKUE MPeoOpazoBaHmsl, HOCTPOTe TpapuKy PyHKIIHIHA:
a) y=(x—-5)72+1;
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6) y=I(x+1)°+1};
1
B) y=E+3;

N y=

|x|+2

IHopsinok BbINOJHEHHUS PAOOTHI

Jns  moctpoeHuss rpauKoOB — BOCHIOJB3YMTECh  I€OMETPUYECKHMMH  MPEoOpa3oBaHUIMMU:
CUMMETPUYHOE OTOOpakeHHe TpaUKOB OTHOCHUTEIBHO OCEH KOOpAWHAT, MapajUIeIbHBIA IMEPEHOC
rpaduKoB, C)KaTHE U PACTSKEHHE.

Xoxa padoTbI:

[octpouts rpapuk pynxuuu y = (x + 3)? + 4.

3a ocHOBY BO3bMEM Irpaduk y = x2 (puc. 1).

3arem crpoum rpaduk y = (x + 3)? nmyrém napamiensHoro nepenoca rpaduka sieso(puc.2).

Crpoum rpadukx y = (x + 3)? + 4 napamnenbHbIM IepeHocOM rpaduka BBepx (puc.3).
i ] {

Puc. 1 Puc. 2 Puc. 3

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIIOJHEHHOE 33JaHHeE.

Kputepun ounenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHINOJHEHA B MOJHOM 00BEME ¢ COONIOCHUEM
HEOOXO0MMOM MOCJIEA0BATEIILHOCTH ACHCTBUM.

Ouenka "'Xopomo' cTaBUTCS, €CIIU BBIIIOJHEHbI TPEOOBAHUS K OLIEHKE "OTINYHO", HO IOMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CITU pabOTa BBHIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MMPABUIBHBIE PE3YJIbTATHI U BHIBOIBI.

Ounenka '"HeyI0BJIEeTBOPUTEIBbHO'" CTAaBUTCS, €clid paboTa BHIMOIHEHA HE TMOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3ansiTue Ne8
«PelieHre HPPAUMOHAJIBHBIX YPABHEHUI»

Hesasb padorbi: O000IMNTh, 3aKPENUTh M CUCTEMATH3UPOBATh 3HAHMS y4YallUXCsS MPU PELICHUU
Pa3aNybIX BUJOB UPPAIMOHAIBHBIX YPaBHEHUH.

IIpakTuyeckas padora popmupyer:

[1P62. ymeHue onepupoBaTh MOHATUAMU: CTENIEHb YMCIA, JOTapu(M YUCIIA; YMEHUE BBIOIHSATD
BBIUHCJICHHE 3HAaYeHUI U IpeoOpa3oBaHus BHIPAKEHUN CO CTEMEHSIMH U jJorapudmamu, Mpeodpa3oBaHus
IpoOHO-pallMOHATILHBIX BBIPAKEHUI;
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[1P63. ymeHue omepupoBaTh MOHATHAMM: pPAlMOHANbHBIC, MPpPALMOHAIbHBIE, MOKa3aTelIbHBIE,
CTENEHHbIE, JorapumMuueckrue, TPUrOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CHCTEMBI;

[1Py6. ymenue cBOOOIHO ONEPUPOBATH MOHATHUSAMHU: CTENEHb C LEJIBIM IOKa3aTeleM, KOpEHb
HaTypaJbHOM CTENEHH, CTENEHb C pPAlMOHAIBHBIM II0KA3aTEJIEM, CTENEeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapugm Jucia, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[1Py7. yMeHue omnepupoBaTh TMOHATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUIN M HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB
U CHUCTEM, palUOHANbHBIC, HWpPpPALUOHANBHBIC, I[IOKa3aTeJbHbIe, CTEIEeHHbIE, JIoTapupMUUECKue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHUS MATEMaTHYECKUX 3a7ad U 3343y U3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HHU.

[IPy18. ymeHue MoAenupoBaTh peajlbHblE CHUTYyallUM Ha $3bIKE MAaTEMAaTHUKH; COCTaBIISThH
BBIPA)XCHMS], YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3a/1a4d, UCCIEA0BaTh IIOCTPOCHHBIE
MOJICJI C WCIOJB30BAaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJIYYCHHBIH pPE3yJIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJENIN C TOMOIIBIO TEOMETPUUYECKUX MOHATUNA U BEITMYMH, PEIIaTh CBA3aHHbIE C HUMU
MIPaKTUYECKHE 3a/1a4M; COCTABIIATH BEPOSITHOCTHYIO MOJIENb M MHTEPIPETUPOBATH NOJyUEHHBIN

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUH U
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJIsI BRITIOJTHEHUS 3a/1a4 POPECCHOHATBHON ACSITETLHOCTH;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
[1IK1.1.®opMupoBaTh anropuT™Mbl pa3pabOTKH MPOTPaMMHBIX MOJYJEH B COOTBETCTBUU C TEXHUYECKUM

3aJaHHUCM.

3ananmue
Pemnre ypaBHeHUS:
1) Yx—-1=4
2) V3x+7+4=0;
3) 7—-Vx+2=4%

4) V16x2 +16x +29 = 5;
5) 3,x+2 = _1;

5x+22
6) V2x—4—-Vx+5=1;

7) V5+3Yx+3=3;
8) V2x+1++Vx—3=2Vx

ITopsinok BbINOJHEHHS PadOTHI

1) [Ipn BO3BeneHUU ypaBHEHHsS] B YETHYIO CTENEHb MOJIy4aeTcsl ypaBHEHHE, SBISIOIIEeecs
CIIEACTBUEM MCXOAHOTO. [103TOMY BO3MOXHO NOSIBIEHHE NOCTOPOHHUX PEIIEHUN ypaBHEHHUS, HO HE
BO3MOXXHA moTepsi KopHel. [IpuunHa mproOpeTreHuss KOpHEM COCTOMT B TOM, YTO NPU BO3BEJIECHUH B
YEeTHYIO CTENEeHb YUCEJI, PaBHBIX 10 aOCOMIOTHON BEIWYHMHE, HO Pa3HbIX M0 3HAKY, MOJY4YaeTcsl OJUH U
TOT € pe3ynbTar.

Tak Kak MOTYT MOSBUTHCSI IOCTOPOHHUE KOPHHU, TO HEOOXOAMMO JIeNaTh MPOBEPKY, MOJCTABIIASA
HaliJIeHHbIE 3HAYEHUS HEU3BECTHON TOJNBKO B I€pBOHAYaJIbHOE YpaBHEHHE, a HE B KakKue-TO
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IIPOMEKYTOUHBIE.
2) [Ipu pemienny UppanvoHATBHBIX YPaBHEHUH TOJIE3HO TIEPENl BO3BEACHUEM 00X ydacTei
YpaBHEHHUS B HEKOTOPYIO CTEIEHb "YeAUHUTD pajuKan'.

Xon paboThi:

Pemute ypaBHeHHE V5x — 8 = 4.
Uto0BI N30aBUTKCS OT KOPHSI, BO3BEIEM 00€ YacTH ypaBHEHUS B KBaJpar:
(V5x—8)" = 42
5x —8 =16
5x=16+8
S5x = 24
24

X=?

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

Kpurepum ouenku:

Ounenka "OTJaM4YHO" CTaBUTCS, ecii paboTa BBINOJIIHEHA B TOJIHOM 00BEME C COOMIOIEHHEM
HE0o0XO0IMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ouenka ""Xxopouo' cTaBUTCs, €CIIM BHIIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTINYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "y10B/1eTBOPUTENBbHO' CTaBUTCS, €ciii paboTa BBHINOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBI.

Ouenka ''HeyJ10BJIEeTBOPUTENbHO' CTaBUTCS, €ciii paboOTa BBHINOJHEHA HE TOJHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsl

IIpakTuyeckoe 3ansiTue Ne9
«IIpeo6pa3oBanusi BbIPa:KeHHUIi, COIEPIKAINUX CTENEHH W PATUKAJIBI

Heasb padorbi: O0O0MMNTE, 3aKpENUTh W CHCTEMATU3UPOBATH 3HAHMS Yy4alllUXCs MpPU PELICHUU
3aJJaHUi 10 MNpeoOpa3oBaHUIO BBIPAXKEHUH, COJAEpXKAIMX CTENeHM M paaukansl. PaccMoTpers HX
MIPUMEHEHHE B IPUKIATHBIX hopMyax

IIpakTuyeckas pabora popmupyer:

[1P62. ymeHue onepupoBaTh MOHITUAMU: CTEIEHb YUCIA, Jorapudm 4yucia; yMeHUE BBINOIHATh
BBIUUCIICHUE 3HAUYEHUI 1 MpeoOpa3oBaHMsl BBIPAKEHHUM CO CTETEHsAMH U Jorapudmamu, nmpeoOpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[1Py6. ymenue cBOOOJHO OINEpPUPOBATH MOHATHUSMU: CTENEHb C LENbIM IOKa3aTeleM, KOPEHb

HaTypaJIbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEIEM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JiorapudM 4ucia, CHHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA.
[IPyl8. ymeHume MoAeNMpOBaTh peEalbHbIE CHTYallud Ha SA3BIKE MAaTEMAaTHUKH; COCTABIIThH

BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110 YCIIOBUIO 3aJa4u, UCCIICAOBATL MOCTPOCHHBLIC
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MOJIETI C HCIIOJIb30BAaHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C IIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3a/1a4H; COCTABIIATH BEPOSITHOCTHYIO MOJIENb M MHTEPIPETUPOBATh NOJyUEHHBIN

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIBHOCTH NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 04 DddexTrBHO B3aUMOJCHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMAH/IE;
[1K1.1.®opMupoBaTh anropuTMbl pa3padOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJlaHAEM.
3ananue

1. Bemaucnure:

a) V24-9; 6) V48-27;

B) V54 -24; r) V75 -45;
1) V160 - 625; ¢) V48-162;
2. TlpencraBbTe BBIPAJEHHE B BHJIE CTEINCHH W HAaWIWTE €ro 3HAYEHHE IPH JAHHOM 3HAYECHHH
MepEMEHHOM:
25-3—8 o p~? 1,
a) —— npua=6; 0) p-zp=s UPUD =2
b= _1. -3y2, 1 _
B) O npub = -; r) (t9)° = mput=0,1

3. U3BecTHO, YTO 1MaMETp CTEPKHA-NOABECKM u3 apmarypuod cramu d, =3cMm. Onpenenure

2
TpeOyeMyIo IUIOIAAb CEYEHUs CTEPKHA Ay (CM”), €CIHM AUaMeETp 3a1aercs no popmyiie

d,, = T'"p . 3HaUeHME 77 BO3BMMTE PaBHOE 3.

4. ]l HamMcaHUs alropuTMa IMPOrpaMMbl COCTaBbTE€ TEKCTOBBIM (hailn perieHus 3anauu: Hepuoj
nostypacnaia BemectBa paBeH 140 cyrok. Ckonbko BemiectBa ocraHeTcs: depe3 10 ser, eciau ero
HayaJpHas Macca paBHa 8r?

5. KomMuecTBo TEMmIOTHI, BhIIEAIEMOE IPOBOJHUKOM C TOKOM, BhUucisercs 1o gopmyne: Q = I2 - Rt.
Haiigure cuny Toka (B Amnepax), ecnmu Q = 720 Ixx, R=90m, t =5c.

IHopsiiok BhINOJIHEHHS Pa0OTHI

BriHecuTe 3HaK MUHYC U3 IpoU3BEACHUA. BoCnonp3yiiTech CBONCTBOM CTENEHHU C OTPULIATEIbHBIM
MoKasareieM. YTHoTpeOuTe CBOWMCTBO BOCIPOU3BEACHMSI BO BTOPYIO cTemeHb. J[1s okKoHYaTenabHOro
YIIPOUIEHUsI 3TOTO IpHMEpa, BOCIOJB3YHTECh MpPaBUIOM YMHOXeHHS ApoOeil. B mocnennem miare
BOCTIOJIb3YHTECH JIEJIEHUEM CTETeHEN ¢ OJIMHAKOBBIM ITOKa3aTeseM.

B sTOM ciydyae HamO0 NMPUMEHHT CBOWCTBO CTENEHEW C OTpHUIATENbHBIM MoKaszaTenaeM. UToObl
pasrpy3uTh MOJTYyYEHHYIO Ipo0b, HAMO Mpeodpa3oBath ATy Apods B Aenenue. [IpuBectu qpods k 00mEeMy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JIpoOei ¢ oOuiuM 3HameHareneM. [locieaHuM marom caenatb
COKpalIeHHE.

Omnpenenute MOpAIOK JeHcTBHUA. BblpaxeHue B MepBod CKOOKe MNpUBEAUTE K o0OLIeMy
3HAMEHATENI0, B YHUCIHTENE CJAeNaiiTe TPyNMUPOBKY U BBIHECHUTE OOLIMII MHOMHUTENb 3a CKOOKY.
BeimonnuTe neneHue, cokparute Ha oOmuil MHOXUTeNb. [locnennee aelicTBue — cioxkeHue Apodeit ¢
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OJMHAKOBbIMU 3HAMCHATCIIAMMU. HpI/IBCI[I/ITe HOI[O6HBI€ cl1araCMbIC.

Xon pa6oTsl
1) Vupoctuts Bepakenue: ((x°)°(*)*)y°  x'y°7’
xzys - melozn
Brauane Hajo MpoBECTH PACKPHITHE CKOOOK, JIJISl 3TOTO BOCIIOJIB3yeMCsl CBOMCTBOM CTETICHEH.

((-3)6) ,.(4-2) ,,6-3

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

=—2y—x7 10057007707 _ x ™y Xy 2=
X

Bocnonb3yemcsi CBOWCTBOM CTENEHel ¢ OTpHLATETLHBIM OKa3aTelleM.
=y 1
le x3y5210
OtBer: v 1
x12 x3y5210
2) VIIPOCTUTE BBIpaKEHHE

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

Pemenue. Benem o603HaueHne g=+/x , TOrAA x=(Vx)2=a® , xJx=d’a=d°.

®dopmyna U3 yCcIOBHs 331a4U TOCTIE 3aMEHbI OYAET BBITTISAETh TaK: atl 1 |
3 2 T4
a +a +a a —a

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

_ 2
Torma 3a+21 : 41 _ 2a+1 “a(a-1)(a +a+l)=(a+l)(a—l)=az—l.
a’+a‘+a a*—a a(a®+a+l) 1
BepnewMmcs k 3ameHe: a’-1=x-1.
OTtBer: x-1.

(I)opMa npeacraBjJdeHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/laHNE

Kpurepun onenkn:

Ouenka "oTaM4yHO'" CTaBUTCS, €ciii pabOTa BHIMIOJIHEHA B IMOJHOM O00BEME C COOIIOICHHEM
HEOO0XOMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCs, €CJIN BINOJIHEHbI TPEOOBAHU K OLIEHKE "OTINYHO", HO JOMYIIEHBI
2-3 HeyroueTa.

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €CIM paboTa BHIMOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJI€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ''HeyJ10BJIeTBOPUTENbHO'" CTaBUTCS, e€clii paboTa BBHINIOJIHEHA HE TMOJIHOCTHIO WITH
00BEM BBITTOJIHEHHON YacTH pabOThl HE MO3BOJISET CENIaTh PaBUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapupmbl

IIpakTnyeckoe 3ansitue Nel0
«PemreHne nMoKa3aTeJIbHbIX YPABHEHHID)

He.]'lb paﬁoTbIZ O606H_[I/ITL, 3aKpCIUTh U CUCTCMATU3UPOBATHL 3HAHUA YyYallUXCAd 110 METOAaM
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pellIeHrs MOKa3aTelbHbIX YpaBHEHUH. PaccMoTpeTh mpuMeHeHe MoKa3aTeabHbIX (QYHKIIHM.
IIpakTuyeckas padora popmupyer:

[1P62. ymeHnue onepupoBaTh MOHATUSMH: CTENEHb YHCIa, JOrapu(M YUCIa; YMEHHUE BBIIOIHSITD
BBIUMCIICHUE 3HAUYEHUI U npeoOpa3oBaHus BbIPAKEHUM CO CTENEHsAMH U jorapudmamu, npeoOpa3oBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

ITP63. ymeHue omnepupoBaTh MOHATUSAMH: DPALMOHAIbHbIE, WPPALMOHAIbHBIE, MOKa3aTeIbHbIE,
CTETIeHHbIE, JTOTapU(PMHUECKUE, TPUTOHOMETPUUYECKHIE YPAaBHEHUS U HEPABEHCTBA, MX CHCTEMBI;

[TPy6. ymeHue cBOOOJHO OINEPUPOBATH MOHATHAMHU: CTENEHb C LENbIM II0Ka3aTelleM, KOPEHb
HAaTypaJlbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, Jorapugm 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IPOU3BOJIBHOIO YHCIIA;

[1Py7. ymeHHe omnepupoBaTh MOHATUSAMH: TOXKIECTBO, TOXICCTBEHHOE MpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPAaBEHCTB, PABHOCWIBHOCTh YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHOHaJbHbIC, HPPANUOHANBHBIC, II0KAa3aTelbHbIe, CTENEHHBIE, JIorapu(hMUIECKHE,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YPaBHEHMs, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHUS MATEMaTUYECKUX 3a7ad MU 3a4ad U3
pa3IMyYHbIX 00JacTel HAyKU U peaslbHOM JKU3HU.

[1Py18. ymeHHe MoOAENUpPOBaTH peajbHbIE CHUTYyallUd Ha $3bIKE MAaTEMAaTHUKH; COCTaBJIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IOCTPOEHHBIE
MOJICJI C WCIOJB30BAaHMUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOMYYCHHBIH pEe3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTHUYECKUE 3a7a4H; COCTABIATh BEPOSATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NOJTYYCHHBIN

BeinosiHenue padoTsl cnoco0cTBYeT (POPMUPOBAHHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajad NpopecCHOHAIbHON JeATEIbHOCTH MHPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHUS 3a/1a4 PO(ECCUOHATBHOMN 1eATeIbHOCTH,;
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.
[1IK1.1.®opMupoBaTh anropuT™Msl pa3pabOTKH MPOrPpaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHHUCM.

3agaHue
1. Pemuth ypaBHEHHUS:

2) (g)x —1; 6) 0,5% = 0,125;

B) 4x=1i6; r) 7x=$;

n) 10* = Y/1000; e) 0,3* =1/0,008T;
xK) 5% = 3\/%—5: 3) G)x = 25+/5;

w) 2%+ = 4; K) 0,4475% = 0,16v0,4;
m) 531 =02 M) (%)H =8VZ;

H) 3—1—x _ (§)2x+3;

m) 3% — 33 = —7g;

O

1)3x+7

p2() -7
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(%)3x+8 _ 49,

5x—1 5x
_ _ 1 1 4
¢) 52¥71 5273 = 438; n (3 +() =%
3 3 9
h
2. JlaBieHHe BO3/yXa U3MEHSETCS B 3aBUCUMOCTH OT BBICOTHI 110 3akony p(h) = 2. Ha kakoii BEICOTE
JaBieHue Bo3ayxa pasHo 12811a?
3. KonuyecTBo TEIIOTHI, BbIAEISEMOE MPOBOJAHUKOM C TOKOM, BhIYMCIAeTcs 1o gopmyne: Q = I?-
Rt. Haitnute cuity Toka (B Amnepax), eciiu Q = 432 /xx, R=80m, t =6c.

IHopsinok BbINOJIHEHHUS PA0OTHI:

OO6e uyacTH ypaBHEHHUS IPUBOAMM K OIHOMY OCHOBaHMIO: a'® =a®®

, TAC (a>0,a=1) 3aTeM
UCTIONB3YeM clieyroniee cBOMCTBO: ( a'™ =a®™) o (f(x) = d(x)) -

Xoa padoTsl

Pemmre ypaBHeHue: (12-05. /01-0,001-

Pemenne: [IpeoOpasyem ypaBHeHue K BUay: o™ =a®™ .
022050105 _ 013 027 ~05+05 _013 o 0157 _03

3areM peliaeM ypaBHCHUE: 2 —3— ¢ = B x, =3

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ouenku:

Ouenka "oTju4yHO'" CTaBUTCH, €cilu paboTa BBINOJIHEHA B IMOJHOM 00BEME ¢ COOJIOICHUEM
HEOOXOIMMOM TIOCIICIOBATEIIBHOCTH JEHCTBUI; B OTBETEC NPABHIHLHO W aKKypaTHO BBIMOJIHCHBI BCE
3alUCH U BBIYUCIICHUS.

Onenka "xopomo' CTaBUTCS, €CIU BBIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTJINYHO", HO IOMYILIEHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CU paboTa BBIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YyibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

OueHka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CIIM Pa0OTa BHIMIOJHEHA HE TTOTHOCTHIO UITH 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABUILHBIX

Tema 1.3 KopHu, cTeneHu u jorapugmsol

IIpakTnueckas padora Nell. Pemenune nokasarejbHbIX HEPABEHCTB

Heab: O000MMTH, 3aKpENMUTh M CUCTEMATH3UPOBATH 3HAHHS YYAlIUXCS MO METOJaM pEeIICHUS
IMMOKa3aTCJIbHBIX HCPABCHCTB.

IIpakTuyeckasi padora ¢popmupyer:
[1P62 ymeHue omnepupoBaTh MNOHATUSAMU: CTENEHb YHWCIA, JOrapud™ 4YUCIa; YMEHHUE BBINOIHSITD
BBIUHCJICHHE 3HAUCHUH U peoOpa3oBaHus BBIPAXKEHUN CO CTENEHSIMU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAITHOHAIBHBIX BRIPAKEHUH;
[TPG3 ymeHue onepupoBaTh MOHITUSIMH: palliOHATBHBIC, UPPAIlMOHABHEIE, TIOKAa3aTeIbHbIC, CTETICHHBIE,
J'IOFapI/I(i)MI/ILIeCKI/Ie, TPUTOHOMCTPHUYCCKNEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMBEI,
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[IPy6. ymenHue CcBOOOJHO OINEPUPOBATH IOHATUSAMH: CTENEHb C IEJbIM I[OKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEeHM, CTENeHb C PpalUOHAJIBHBIM IIOKa3aTejaeM, CTENeHb C JIeHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omepupoBaTh MOHATHSAMH: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHUM UM HEPABEHCTB, PaBHOCUJIBLHOCTb YpaBHEHWUH, HEPABEHCTB M CUCTEM,
palnoHaiIbHbIE, UppaloOHaNIbHBIE, MoKa3aTebHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIbIO PA3IMYHBIX IPUEMOB; pPelllaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITapaMeTPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MAaTeMaTH4YEeCKUX 3a/Jad U 3a1ad u3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparbs cmocoObl perieHusi 3aaad Mnpo(ecCHOHANbHOM JesTeIbHOCTH HPUMEHHTENIBHO K
Pas3IUYHBIM KOHTEKCTAM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJUICKTHBE U KOMaH/IE.

MarepuanbHoe obecnieuenue: VHauBuyabHbIe 3aaHUs, CIIPABOYHBIC MATEPHAIbI, KOHCIICKTHI
JICKIINN.

3aganme:
1.Pemmre npocreimme noka3areabHble HEPABEHCTBA!

1\* . x 1. 3¢ 1
) (3) <216 227> 32
2. Pemmte nmoka3areabHbIE HEPABEHCTBA!

1)5%°~2x-1 < 25;
2) 3**2 4+ 3*"1 <28

ITopsinok BbINoJIHEeHUs padoThI:

1. 3anumure mokasaTelibHOE ypaBHEHHE.

2. OO6e yacTu HepaBEHCTBA PUBEANTE K OJJHOMY OCHOBAHHUIO:
af®) > gt

3. Ilpu pemieHny nokas3arenbHbIX HEPABEHCTB HEOOXOAUMO YYECTh CBOMCTBO MOHOTOHHOCTH
dysxmum, T.e. mpu a > 1 a’® > 2™ < f(x) > @(x)

mpu 0<a<1a® >a?® < f(x) <) .

Pemmte nmomyduBiieecs anredpandeckoe HEPaBEHCTBO.
3anuInTe OTBET.

ok~

Xon paﬁoTbIZ 3amucarb 3alaHuC B TCTpaJlb U pCUINTD.

1. (%)x <216
Pemenue:
X -3
) <G 0 >
x> -3 -3
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Otser: x € (—3; +)

2. 5¥*-2x-1 < 75

Pemenue:
5x2—2x—1<52
x2—-2x—-1<2
x> —2x—-3<0
x2—2x—-3=0 + — +
x;=—-1; x, =3 O VA >

-1 3

Otset: x € (—1;3)
3.3**2 4+ 3*"1 < 28

Pemenne: 3% - 32 + 3% -2 < 28
3* =y,

9y +5y < 28;

91y < 28;

y<28:9%5 y<3.

BepHemcs k crapoii nepemenHoi: 3% < 3\\

x<11

v

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

Kpurtepun onenku:

Ounenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH NIEUCTBUI; B OTBETE€ MPABUIBHO M aKKypaTHO BBITIOJTHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh NIPABUIIBHBIE PE3YIbTATHI M BHIBOJBI; B X0OJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABHIBHBIX BBIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl
IIpakTuyeckas padora Nel2. Pemrenue nokasateibHbIX YPABHEHMII U HEPABEHCTB.
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Heanb: OGOOMHNTH, 3aKpENUTh U CUCTEMATHU3UPOBATh 3HAHUS YUYAIIUXCS MO METOAaM peIIeHUsS
IIOKa3aTeIbHBIX YPABHEHUN U HEPAaBEHCTB. POPMUPOBATH HABBIKU PELICHMS.

IIpakTuyeckas padora popmupyer:
[1P62. ymeHue omepupoBaTh MOHATHAMU: CTENEHb 4YHCIA, JIorapudM 4YHCIA; YMEHHE BBIIOIHSATH
BBIUMCIICHUE 3HAUEHUH 1 MpeoOpazoBaHMsl BBIPAKEHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHusl
JIPOOHO-PAlMOHAILHBIX BBIPAKCHHIA,
I1P63. ymeHue onepupoBaTh IOHATHUAMHU: palMOHAJIbHBIE, HPPALMOHAIbHbIE, I10Ka3aTelIbHBIE,
CTETIeHHbIE, JIOTapu(pMHUUYECKHe, TPUTOHOMETPHUYECKUE YpaBHEHHS U HEPAaBEHCTBA, UX cHcTeMbl; [1Py6.
yMEHHE CBOOOJHO ONEPHPOBATH MOHATUSAMH: CTENEHb C LEJbIM IO0Ka3aTeleM, KOPEHb HaTypallbHOW
CTENEHU, CTENEHb C pPALMOHAIBHBIM II0Ka3aTeleM, CTENEHb C JIEHCTBUTEIIbHBIM (BELLECTBEHHBIM)
HokasareseM, Jorapudm yucia, CHHyC, KOCUHYC U TAHT€HC IIPOU3BOJILHOTO YHCIIA;
[IPy7. ymeHue omnepupoBaTh IMOHATHSAMHU: TOXKIECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMa YPaBHEHMI M HEPABEHCTB, PAaBHOCWILHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
paloHajIbHbIE, HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIEHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh yPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IOMOIIIbIO PA3IMYHBIX IPUEMOB; PEIlIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MAaTeMaTU4eCKUX 3aJad W 3a1ad u3
pa3auyuHbIX obsiacTeil HayKu U peanbHo xu3Hy; [IPy18. ymeHue MmoaenupoBarh peagbHble CUTyallud Ha
A3BIKE MAaTEMAaTUKH; COCTAaBJIITh BBIPA)KCHHUS, YPAaBHEHHUs, HEPABEHCTBA M MX CUCTEMBI IIO YCIIOBHIO
3aJ1a4uM, UCCIE0BaTh MTOCTPOCHHBIE MOJIENH C MCIOJIb30BAaHUEM amrmapaTta anreopbl, HHTEPIPETUPOBAThH
IIOJIyYEHHBIM pe3yJIbTaT; CTPOUTHh MAaTEMaTHYECKHE MOJEIU C MOMOILBIO N€OMETPUYECKUX MOHATHHN H
BEJIMYMH, pellaTh CBA3aHHBIE C HUMHU IMPAKTUYECKHE 3a/layM; COCTABIIATh BEPOATHOCTHYIO MOJENb U
UHTEPIPETUPOBATh NIOJYUYEHHBIA PE3YJIbTAT; PEIIATh IPUKIAIHbIE 3a4a4l CPEICTBAMU MAaTEMATHUECKOIO
aHaJN3a, B TOM YHCJIE COMMATBHO-3KOHOMUYECKOTO U (PU3MYECKOT0 XapaKTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajad NpoPecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBa IOHMCKA, aHAIW3a U MHTEpHpeTanuu HHPOpMaluuu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHUS 3a/1a4 TPO(pECCHOHATBLHOM 1eATeIbHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
I1K1.1. Ananu3upoBaTh TpeOOBAaHUS TEXHHUYECKOTO 33JaHUs HA MPOEKTHPOBAHUE LU(POBBIX CHUCTEM
MarepuanbHoe obecrnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3apanmue:

1. Pemmre nmokazareiabHOE ypaBHEHUE:
a)2*x4*¥ —=5x2¥4+2=0;
6)22¥*1 — 5% 2% — 88 = 0;

9(5) -5+ () 60

2. Permite mokasarenbHOE HEPABEHCTBO:
a)9* —3*—6 > 0;

6)3* + 91 -810 < 0
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3anumure ypaBHeHue (HepaBeHCTBO). OmpenennTe, KaKuM METOJOM HY>KHO BOCIIOJIb30BAThCS
g pemieHus. OCHOBHBIMH METOAAMM PELICHMS ITOKA3aTEIbHBIX yYPaBHEHUH WM HEPABEHCTB
SBJIAIOTCS: METOJ| IPUBEIEHUS 00E€HUX YacTed K CTENEHU C OJMHAKOBBIM OCHOBAaHUEM ; METOJ]
BBEJICHUS HOBOH IEPEMEHHOM; METO/ BEIHECEHHS 0OLIEr0 MHOKHUTENS 33 CKOOKH.

2. Ilpumenute BbIOpaHHBIA MeToa. llpu pemeHNMM MOKa3aTEIbHBIX ypaBHEHUH HEOOXOIUMO
IIOMHUTb, YTO PELICHHE JIF0OOr0 MOKa3aTeIbHOTO YPaBHEHUS CBOJUTCS K PEIIEHUIO MPOCTEHIINX
[I0KA3aTeNIbHBIX YPABHEHUM.

3. Ilpu pemieHny nokas3aTeiabHbIX HEPABEHCTB HEOOXOAUMO YUUTHIBATh CBOMCTBO MOHOTOHHOCTH
dynximn, T.e. ipu a > 1 a/® > a?® < f(x) > p((x)

mu 0<a<1a’™® >a?® < f(x) <o) .

4. 3anuumTe OTBET.

Xoa paGoTsI:
1. PemuTe nmokazatensHOE ypaBHEHUE:
a)2-4*—-5-2%4+2=0;
Pemenmue:
2:22%—-5:2Y+2=0.
BBeneM HOBYIO TiepeMeHHy0: 2% = y.
[Monyuum ypaBHenue: 2y% — 5y + 2 = 0.
PemraeM nmosnyueHHOE KBaJipaTHOE YpaBHEHUE:
D=b*—4ac=25-16=9 =32
:—b—\/5:5—_3_1_ :—b+\/5:5+_3:§:2
Y1 2a 4 20 72 2a 4 4 '

BepHuemcst k cTapoii mepeMeHHOM, ITPU 3TOM TOIYYUM MIPOCTEHIIIE TTOKa3aTeIbHbIC YPABHCHHUS:
1
2% = i 2* = 2

2% =271 2% =21
x =-1; x=1.
Ortser: -1;1

6)225+1 _ 5. 2% _ 88 = 0;
Pemienue: 222 —5-2¥ —88 =0;

BBezneM HOBYIO TiepeMeHHYy0: 2% = y.
[onyunm ypaBHenue: 2y — 5y — 88 = 0.
Pemraem mosydeHHOE KBaJpaTHOE YPaBHCHUE:
D = b? — 4ac = 25 + 704 = 729 = 272
-b—/D _ 5-27 22 . -b+VD  5+27 32
Y1 = =——=—-—=-55; y, = —=—=28.

2a 4 4 2a 4 4

BepHeMCH K CTapOﬁ HepeMCHHOﬁ, IIpu 3TOM HOJTYIUM HpOCTCfII.HPIC MMOKa3aTCJIbHBIC YPABHCHU !

2*¥ = —-5,5; 1500071 2¥ =8
Her pewrennit, T k2* > 0; 2% = 23;

x = 3.
Ortser: 3

2. Pemnte nokasarebHOE HEPABEHCTBO:
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9*—-3*—-6>0
Pemenne; 32 — 3% — 6 > 0;

BBenem HOBYIO IiepeMeHHYI0: 3% = .
[TonyuuM KBaJpaTHOE HEPABEHCTBO: Y2 —y — 6 > 0.
Pemaem nony4yeHHoe KBaJpaTHOE HEPABEHCTBO METO/IOM UHTEPBAJIOB:

y2—y—6=0;
D =b%?—4ac=1+24=25=5%
__b_@_ﬁ__z- __b+‘/5_i5_§_3
N="0 T2 774 NT T T
0 0 >
+ 2 - 3 +
PeriteHneM OTHOCHTEIBHO IE€PEMEHHON Y SBIAIOTCH HMHTEpBajibl:  (—00; —2) U (3; +00).
3amnuiieM 3TH UHTEPBAJIbI B BUIE HEPABEHCTB:
|[y <~ BepHemcs k crapoii e eMeHHoﬁ[[Sx <=2
y >3 P p p 3x >3 '

HepaBenctBo 3* < —2He uMeeT penieHusI.
3* < 3%

x> 1.

OtBer: (1;+0).

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

Kputepun onenkmn:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CITM paboOTa BHIIIOJIHEHA B TIOJIHOM 00BEME C COOII0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH NEHCTBUI; B OTBETE MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, UTO MO3BOJISIET MOJIYYUTh MPABUIIHHBIC PE3YIIbTAThl U BHIBOJIBI; B X0OJI€
MpOBeIeHUS pabOTHI OBUTN IOMYIEHb! OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITTOJIHEHHOM YacTH paboThI HE TIO3BOJISET ClIENaTh MPABUIBHBIX BEIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTyeckas padora Nel3. Haxoxaenue 3HaYeHHi JJorapudma no npou3BoabHOMY

ocHoBaHu10. [lepexoa oT 0JHOTr0 OCHOBAaHMS K Apyromy. Boluuciienue u cpaBHeHue Jorapugmos.
JlorapudmupoBaHue U NOTEHUHUPOBAHHUE BbIPAKEeHU I
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Heanb: O000MHUTE, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS y4amuxcs no teme. @opMupoBaTh
HaBBIKM HAaXOXKACHUS 3HAYCHUH JOrapu(MUYECKHX BBIPRKCHHH, MPUMEHSS ONpEAeiIeHHEe U CBOWCTBA
norapumoB, JiorapuMupoBaTh U HOTEHIIMPOBATH BBIPAKEHHS.

IpakTuyeckasi padora ¢popmupyer:

[1PG2. ymeHue onepupoBaTh MOHATUSMU: CTENEHb YHUCIIA, JIOTAapU(pM UYUCIIA; YMEHHE BBIIOIHAThH
BBIYHCIICHHUE 3HAYCHHI ¥ TIPe0Opa30BaHUs BRIPAKEHUN CO CTETICHSIMH U JIorapudMamMu, peodpa3oBaHus
JIpOOHO-PallMOHANIBHBIX BBIPAXKEHHUI;

[IPy6. ymeHue CBOOOJHO OIEPHPOBATH MOHSATHSAMH: CTENEHb C IEJBIM I[OKa3aTeleM, KOPCHb
HaTypaJbHOM CTENEHH, CTENEeHb C PAMOHAIBHBIM II0KA3aTEJIEM, CTENEeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKA3aTeNeM, JIorapudM 9rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOTO YUCIIA;

[IPyl8. ymeHue MoJenupoBaTh pealbHblE CHUTyallud Ha S3bIKE MAaTEMATHKH; COCTABIITh
BBIPAYKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI [0 YCIOBHUIO 3aJa4M, UCCIIEIOBATh MOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTeMaTUYECKUE MOJICIIH C MIOMOILBI T€OMETPUYECKUX MOHITUN U BEJIMYHMH, PEIATh CBA3aHHbIC C HUMU
MPAaKTUYECKUE 3a7aud; COCTABJISATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATh MOJYUYECHHbIN
pe3yJibTaT; pelarh NPUKIAJAHBIE 330a4d CPEACTBAMM MATEMAaTHYECKOrO aHajau3a, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[1K1.1.®opMupoBaTh anropuTMbl pa3padOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHHUCM.

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

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

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

2. Haiiute 3HaUeHNe BhIpakeHns: 271710836 — 4-1084 0,125

3. TlposorapudmupyiiTe BBIpaKEHUE MO MMPOU3BOJIHLHOMY OCHOBAHUIO:
a?id

4. EMKOCTb BBICOKOBONBTHOTO KOHjeHcatopa B jatuuke C = 2-107°®. IlapamnensHo c
KOHJIEHCATOPOM TIOJIKIIFOUEH PE3UCTOp ¢ compoTuBiaeHneMR = 5 - 10°0Om. Bo Bpems paGoThl
JaTYnKe HampsbkeHue Ha KonzaeHcatope U, = 16 kB. Ilocime BpIKIrOYeHUsJaTYMKA
HamnpsDKEHWe Ha KOHAeHcatope yObiBaer no 3Hauenms U (xkB) 3a Bpems, ompenemsemoe

U
BeIpakeHueMm t = aRC log, 7°(c), rae a = 0,7— nocrosiHHag. OnpenenuTe HANpsKEHHWE Ha

KOHACHCATOPEC, €CJIN IMOCJIC BBIKIIFOYCHUA AaTYHKa IIPOIILIO 21 ¢. OTBeT JaiTe B KUIOBOJIbTAX.

Ilopsinok BbINOJHEHHS PadOThHI:
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Xox padoThI:

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

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

¢ MONY4YHM

log. b

c

Hcnonb3yeM popMyiy nepexosa kK HOBOMy ocHoBaHuio log, a =

_ log,;0,64
log, ;0,25
Jajiee UCIOIb3yeM CBOMCTBA JIoraprdma cTerneHu u Joraprudma mpou3BeICHUS

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

+log,510= %Iogoy5 0,64 +1log,;10 =

Pemenne: 2log, 6 +log, 0,2 + %log4 25 — %log4 81 = log, 6% + log, 0,2 + log, V25 —
log481=log436+log40,2-+log45—1og49=log436-0,2-59=log44=1
2) Haiimute 3HaueHne BhIpaxkeHus: 27110836 — 410840125
Pemenne: 271710836 — 4~10840,125 _

HCHOHLSyeM CBOMCTBA CTEIIEHEH W OCHOBHOE J'IOI‘apI/ICI)MI/I‘ICCKOG TOXICCTBO

3
3y1-logz 6 _ 4log,0,125"1 _ 3-3log;6 _ logym st _ 3 _ _E_ _1_ __Z
(3%)+ o83 47084 =3 ok 475 s = 3logs 216 8= 216 8 8= 78'
OrtBer: —71.
8
3) IIponorapudmupyiite BepakeHHe MO MPOU3BOILHOMY OCHOBAHUIO:
a?%/d
b3c5’

HDOJ’IOFaDI/Id)MI/IDOBaTB BBIPAXKCHUEC — 3TO 3HAYUT BBIITIOJITHUTH CJ'ICJIYIOHH/Iﬁ AJITOPUTM:

1. B3stb naHHOE BhIpaXKEHUE B CKOOKH M Mepe]] HUMU MOCTaBUTh 3HAK JIoTapu(ma 1o 3aJaHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa torapuMoB, HEOOXOAUMO yOpaTh BHYTpH Jorapudma Takue 1eHCTBHs, KaK
BO3BEJICHUE B CTEIIEHb, BO3BEJCHHE B KOPEHb, YMHOKEHUE U JICTICHHE

[Tponorapudmupyem no ocHoanuto 10:
2%/d 1

lg 23;/5_ = lga® + lg\d — Igh® — lgc® = 2lga + S lgd —3lgb —5lgc;

4) EMKOCTb BBICOKOBONBTHOTO KOHJIeHcaTopa B aatauke C = 2 - 107°®. ITapannensHo ¢ KOHAEHCATOPOM

TIOJIKJIFOYEH PE3UCTOP C CONpoTHBIeHHeM R = 5-10°0Om. Bo BpeMst paGoTHl JaTuMKe HaNpsyKeHHE Ha

koHnencatope U, = 16 kB. [locie BbIKIIIOYEHUS] JaT4MKa HaNpsDKEHHE HA KOHJCHCATope yOBIBAeT 10
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U
3Hauenus U (kB) 3a Bpemsi, onpenensemoe Beipakenuem t = aRC log, Fo(c), rae a = 0,7— mocTosiHHAs.

Ornpeznenure HanmpsHKEHUE HA KOHJIEHCATOpPE, €CJIU MOCie BBIKIIOYEHUs naartyuka npouwio 21 c. OTser
JaiiTe B KMJIOBOJIbTaX.

Pewrenue:

3ajaya CBOAMTCA K pEUICHHIO ypaBHeHHMs npu t = 21c mpu 3aJaHHBIX 3HAYEHUSX HAYaJIbHOTO
HanpsykeHUs Ha KoHjeHcartope U, = 16 kB, conporusienus pesucropa R =5-:10°0M u éMkoctu
xoHzieHcaTopa C = 2 - 107 °®:

07-2-107-5-10° - log, 7 = 21;

7log, 1U—6 = 21;

16

10g27= 3;
U = 2 kB.

@®opMma npeacTaBJieHUs pe3yJbTaTa: BbBIIIOJHEHHOE 3a/IaHUE.

Kpurtepun onenku:

Ouenka "oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE NPABWJIBHO 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 paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCcTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIbHBIC PE3YIbTATHl U BBIBOBI; B X0JI€
MPOBEACHUS PAOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENATh MPABUJIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl
IIpakTuyeckas padora Nel4. IlocTtpoenne rpapukoB JorapupmMu4ecKux PpyHKIuUi.

Heab: O600mMUTh U CUCTEMATU3UPOBATh 3HAHUS y4alllUXcs, (OPMUPOBATH HABBIKM MOCTPOCHUS
rpaduKoB JorapupMUUecKux (QyHKIHMH ¢ MOMOIIbI0 MpeoOpa3oBaHUM W HCCIEeIOBaHUS UX CBOWCTB.
PaccmoTtpeTh npuMeHeHue 1orapugpmoB.

IpakTuyeckasi padora popmupyer:

[1PG5. ymeHme omepupoBaTh MOHSTHSMHU: palOHAIbHAS (QYHKIHWS, TOKa3aTeNbHas (QYHKIWS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpUYeckre GyHKIMH, 0OpaTHbIe (QYHKIUHU;
YMEHHE CTPOUTHh IpadMKd M3YYCHHBIX (YHKIUH, UCTIONB30BaTh IpadUKH NpPU H3YyYCHUH TPOILECCOB U
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3aBUCUMOCTEH, TpU pEIIeHUH 3a1ady U3 JAPYruX Y4eOHBIX MPEIMETOB M 3a7ad M3 peajbHON >KU3HHU;
BBIpaXKaTh (OpPMyJIaMU 3aBUCHMOCTH MEKIY BETHUHMHAMU;

[1Py8. ymenue cBOOOJHO ONEpPHPOBATh MOHATHAMU: Tpaduk (yHKIMH, oOpaTHas QyHKIUS,
KoMITo3uuusi (GyHKUWH, JTUHEHHas (QYHKIMA, KBagpaTW4yHas (QyHKOWs, CTENEeHHas (QYHKIHUS C IIEIBIM
mokaszaTejieM, TPUTOHOMETpudyeckue  (yHKIMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszatenbHas W Jorapudmuueckas (QyHKIUH; yMEHHE CTpOUTh TrpaduKkd (QYyHKUWH, BBIOIHSITH
npeoOpa3oBanusi rpadukoB (QYHKIUI; yMEHHE HCHOJB30BaTh Tpaduku GYHKIMNA [UISI WU3Y4YEeHUs
IPOLIECCOB M 3aBUCHMOCTEH MPH PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3 PEaTbHOM JKU3HHU;
BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXAY BETMUMHAMH; YMEHHE CBOOOAHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMHU, HEPHOANYHOCTh (YHKIMH, OTPaHMYCHHOCTh (DYHKLIUH, MOHOTOHHOCTH (DYHKIIHH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMM Ha IMPOMEXKYTKE, yMEHHE
IPOBOANTH MCCIIEIOBaHNE (PYHKIIMU; YMEHUE HCIIOIb30BaTh CBOMCTBA U Tpaduky QYHKIMHA IS peIIeHHs
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpamu; U300pakaTb Ha KOOPIUHATHOHN MIOCKOCTH MHOYKECTBA
pelIeHuil ypaBHEHHH, HEPABEHCTB U UX CHCTEM;

[1Py18. ymeHume MOAENMPOBATH pealbHBbIC CHUTYallMM Ha S3bIKE MAaTEMaTHKH;, COCTABIISATh
BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHIO 33/1a4M, UCCIEIOBATh MOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHUEM ammapaTa anreOpbl, HHTEPIPETHPOBATh MOJIYYCHHBIA pE3yabTaT; CTPOUTH
MaTeMaTU4eCKUe MOJIENU C TIOMOIIBIO TEOMETPUYECKUX MMOHATHI U BEIWYMH, peIlaTh CBA3aHHBIC C HUMU
NPAaKTUYECKHE 3a/a4M; COCTABIATh BEPOSTHOCTHYIO MOJICNb M HHTEPIPETHPOBATH IMOJTYyYCHHBIH
pe3ysbTar; pemarb MPHUKIAJHBIE 3aadd CPEICTBAMH MAaTEeMaTHYeCKOro aHalu3a, B TOM YHCIIE
COIMAIBHO-IKOHOMUYECKOT0 M (PU3UUECKOT0 XapaKTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(QOpManuu u
MH(OPMALIOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;
OK 03. IInanupoBaTh M peaqu30BBIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U JIMYHOCTHOE DPAa3BHUTHE,
MpeNNPUHUMATEILCKYIO JESTENIbHOCTh B MPOQecCUOHANBbHOM cdepe, UCIO0Nb30BaTh 3HAHUS 110 IPaBOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
[1IK1.1.®opMupoBaTh anropuT™Mbl pazpabOTKH MPOrpaMMHBIX MOJAYJIEH B COOTBETCTBHM C TEXHUYECKUM

3aJaHHUCM.

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

3ananne:
B oaHolt cucTeMe KoopAMHAT MOCTPOUTD IpaUK dJIEMEHTAPHOU U JAHHON (PYHKIIMIA:

1. y=log,(x —2);
2. y=2-logix,
2
3. y=logz(x—-2)+1

ITopsinok BbINOJHEHHS PadOTHI:
1. Ompenenute, C TOMOIIbIO KAaKUX T€OMETPUUYECKUX MPEOOPa30BaAHUN MOMKHO MOCTPOUTH Ipaduk
3aJJaHHOM (PyHKIMH:
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I'papux dysxnum y = f(x) + B momydaercss mapajielbHBIM IEPEHOCOM Trpaduka
¢ynkuun y = f(x) B MONOXKUTEIBHOM HampasieHUH BIoJb ocu Oy Ha paccrosiHue B,
ecau B > 0 u B oTpuiiaTenbHOM HarpaBieHuu B1oJb ocu Oy, ecnu B < 0;

I'papux Qynxmum y = f(x + b) mnonydaercs mnapauielbHBIM NEPEHOCOM Tpaduka
¢byHknuu y = f(x) B NMOJOXKUTEIHLHOM HampaBiICHUU BIOJb ocu OX Ha pacctosiHue b,
eciii b < 0 1 B OTpULIATEILHOM HarnpaBjieHuH B1oyib ocu Ox, eciau b > 0.

I'papux ¢ynkumm y = —f(x) momydaeTcss CUMMETPHYHBIM OTOOpaKeHHEM Tpaduka
y=f(x) orrocurensuo ocu Ox.

I'padux dyakmm y = Af (x), nomydaercs pactsbkeHueM rpaduka y = f(x) BIoiab ocu
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxxatueM Bosb ocu Oy k ocu Ox B 1/ ADa3 mpu
A<

I'paduk pynkuuu y = f(ax), monydaercs cxaruem rpaduka y = f(x) Baoib ocu Ox K
ocu Oy B a pa3 npu a > 1 uinm pactsbkeHueM BaoJb ocu Ox k ocu Oy B 1/ apa3 npu
a<l.

2. TlocTpoiiTe HCX0MHBIN rpaduK.
3. IlpousBenute HyXHbBIC TPEOOPA3OBAHUS U TIOCTPOUTE HEOOXOIUMBII rpaduK.

Xox pabdoThI:

1. y=log,(x —2).
[Toctpoum chnavana rpapuk pyakuuu y = log, x.

r
2

paduk pynkuuu y = log,(x — 2) H0oIyduM mapauieabHbIM IIEPEHOCOM B0 ocu Ox BIIPaBO HA

v

2. y=logzx —2

IToctpoum cHauvana rpaguk pyHkuuu y = logs x.

I'padux pynkmu y = logsx — 2M0IyduM napajuieIbHBIM IIEPEHOCOM BJIOJIL ocu (Jy BHU3 Ha 2.
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(I)opMa NMpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNE

Kpurepumn oneHku:

OuneHka "0TJMYHO" BBICTABISICTCS, €CJIM paboTa BBIMIOJHEHA B MOJIHOM 00BEME ¢ COOIIOICHUEM
HEe0OXOIUMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClAM paboTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CJIM PabOTa BBHIMOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u jorapugmsol
IIpakTnyeckas padora NelS. Pemenue qorapugMuyecKux ypaBHeHH I

Heab: OGOOIMINTh, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHMS YYaAIIMXCS MO METOJaM pELIeHUs
Jorapu@mMuueckux ypaBHeHU. POpMUPOBATh HABBIKK PELICHUS YPABHEHUH.

IIpakTnyeckas padora ¢popmupyer:

[1PG2. ymeHue omnepupoBaTh MOHATUSMU: CTENEHb YHUCIIA, JIOTAPU(PM UYHUCIIA; YMEHHE BBIIOJIHATH
BBIUMCIICHUE 3HAUEHUH 1 MpeoOpazoBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeoOpa3oBaHus
JTPOOHO-palMOHATBHBIX BEIPAKECHUI,

[1P63. ymeHue omnepupoBaTh MOHATUSMHU: PAlMOHAJBHBIC, HPPALMOHAIbHbIE, IOKa3aTeNIbHBIE,
CTENEHHbIE, JorapupmMuuecKrue, TPUTOHOMETPUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymeHue cBOOOAHO ONEpUpPOBATh MOHATHAMM: CTENEHb C IIENBIM II0Ka3aTeleM, KOPEHb
HaTypaJlbHOM CTEIIEHH, CTENEeHb C pPAlMOHAIBHBIM II0KA3aTEIEM, CTENEeHb C JEHCTBHUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapugM 4uciia, CHHYC, KOCUHYC ¥ TaHT€HC IPOU3BOJIBHOTO YUCIIA;

[IPy7. ymeHue omnepupoBaTh MOHATHSAMH: TOXIECTBO, TOXJAECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHWM U HEPABEHCTB, PABHOCUIIBHOCTb YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHaJbHbIe, HWpPpPALMOHATbHBIE, IOKa3aTelbHbIE, CTENEHHbIe, JIorapu(PpMUUECKUeE,
TPUTOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pelIaTh YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
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MPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHCTEMbl ISl PEUICHUS MaTeMaTHMYeCKUX 3ajad W 3a7ad u3
pa3IMYHBIX 00JIacTel HAyKW U PEATbHON KU3HH;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BrpiOuparp crmocoObl pemieHus 3amad npodecCHOHAIBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a U HMHTEpHpeTaluuud UHGOpMalud U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMSI 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3aaHNs, CIPABOYHbIE MaTepUaibl, KOHCIIEKTHI JICKIUIl.

3apganme: Pemmre norapupmMudeckre ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x% —3x —4) = 2;

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

5 lgvx—7+I1gVv3x—8=1.

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTbI:

[lepen HayamoM pemieHHs YpaBHEHHUS HY)XHO HAWTH OOJNACTh JOMYCTHMBIX 3HadeHWH. Mcmomb3ys
CBOMCTBa JIorapu(MOB 00€ YaCTH ypaBHEHHUS MPHBOAUM K OJAHOMY ocHOBaHuio log, f(x) = log, g(x).
[Totenuupyem obe uwactu ypaBHeHusi, nonydaem f(X) = g(X). Pemaem nonyuenHoe ypaBnenue. T.k.
NOTEHIIUPOBAHNUE YPABHEHUS MOKET IPUBECTH K TIOSABJICHUIO IIOCTOPOHHUX KOpHEH, TO JelaeM
IIPOBEPKY. 3aluChIBa€M OTBET.

Xoa padoTsl: 3anucaTh 331aHUE B TETPAb U PEIINTb.

1) log,(2x —6) =3

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

IIpoBepum, NpuHAAIEKUT U HaAeHHBIA KOopeHb O/13:
2:435-6=81>0
OrtBer: 43,5

2) log,(2x?> —3x—4) =2 O/13:2x* —3x—4>0
x> =2x*=-3x—-4x>0x#1
x2—2x>+3x+4=0
—x?>+3x+4=0
x2—-3x—-4=0
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X1 = _1, Xy, = 4
IIpoBepum, npuHaanexar a1 HaliaeHHble KopHu O/13:

x, =—12(-1)2—=3(-1)—4>0
2+43-4=1>0

X, =424 —-3-4-4>0
32—-12-4=16>0

OtBet: X1 = —1; x, = 4

x>0
x—4>0
Hcnonb3yem cBoiicTBa U onpeaeneHue Jorapudma:

logs x(x —4) = 1;
x% — 4x = 51;
x2—4x —5=0;
x1 = _1;x2 = 5

3) logsx +logs(x—4)=1 OI3: {

[IpoBepum, npuHaanexar au HalaeHHble kopau O/13:

—1 < 0, 3HauuT X; = —1- NOCTOPOHHUI KOPEHb.
5>0;, 5—-1=4>0.
OtBerT: 5
x> 0;
4) log,(2x%> — 7x + 6) —log,(x —2) =log,x OH3: {2x2 —7x+6 >0
x—2>0

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

2x2 —7x + 6 = x% — 2x;

2x2 —7x+ 6 —x%+2x =0;
x2—=5x+6=0;

X, =2; x, =3.

[IpoBepum, npuHaIexar 11 HalaeHHble kopau O/13:
2>0;
Xy =242:22-7-2+6=0
2—-2=0

3>0;
x2=3{2-32—7-3+6>0;
3-2>0

Ortger: 3.
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(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BhIIIOJTHECHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "0oTJIMYHO" BBICTABISICTCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOI0IEHUEM
HE0OXOIMMOM TOCIEN0BAaTEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ouenka ''Xopoio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET IMOJIYYUTh MTPABUIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPaBUIbHBIX BHIBOIOB.

Tema 1.3 Kopnu, crenenn u jorapugmsol
IIpakTuyeckas padora Nel6. Pemenue sorapupmMudyeckux HepaBeHCTB

Heab: OGOOIMINTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIleHUs
norapupMUUECKUX HepaBeHCTB. PDOPMHUPOBATH HABBIKU PEIICHUSI HEPABEHCTB.

IIpakTHyeckas padora ¢popmupyer:

[1P62. ymeHue onepupoBaTh MOHATUSMHU: CTENCHb YHCIA, JIorapu(M YMCIIa; YMEHHE BBIMOJIHSATH
BBIUMCIICHUE 3HAUEHUI 1 MpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-pallMOHATBFHBIX BBIPAKEHUI;

[1P63. ymeHue omnepupoBaTh MOHATUSMHU: pPalMOHAJIBHBIC, HPPALMOHAIbHbIE, IOKa3aTeNIbHBIE,
CTENEHHbIE, JorapupMUuecKue, TPUrOHOMETPUYECKHE YPAaBHEHUS! M HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymeHue cBOOOJHO ONEpPUPOBAaTh MOHATHSMHU: CTENEHb C ILEJIbIM IO0Ka3aTelleM, KOPEHb
HAaTypaJbHOM CTEIIEHH, CTENEHb C pPAlMOHAIBHBIM II0KA3aTEJIEM, CTENEHb C JECHCTBHUTEIBHBIM
(BelecTBEHHBIM) MOKa3aTesieM, JorapuM 4uciia, CHHYC, KOCHHYC U TAHT'€HC IPOM3BOJIBHOIO YHCIA;

[IPy7. ymeHue onepupoBaThb MOHSATHSAMH: TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUM W HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHAJbHBIE, HWpPpPALUOHAIbHBIE, IIOKa3aTelbHbIE, CTEIEHHbIE, JOrapupMUUYecKue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHUs, HEPABEHCTBA U
CHUCTEMBI C IOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
IIPUMEHATh YpaBHEHMs, HEPABCHCTBA, UX CHUCTEMBI JJIS PELICHUS MAaTEeMaTUYECKUX 3aJay U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON IeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOMCKA, aHANW3a W HMHTEpHpeTanuu HHPOpMAIUu U
WH(pOpPMAIMOHHBIE TEXHOJIOTHH JIJIS BHITTOJTHEHUS 337124 MPOo(eCCHOHATBHON IeITeTbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MarepunanbHoe obecrniedeHue:
I/IH)]I/IBI/IHyaJ'II)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUalibl, KOHCIICKTBI HeKHHfI.
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3ananue: Pemute norapudmMudeckre HepaBEHCTBA:
1. log,(5x+3) <3;

2. logos(3x +4) = loggs(x% + 6);

3. log,(x*—9x+4) =>4

IMopsaox BbINOJIHEHUs1 PadoThl: PaboTaeM Mo aJropuTMy: HMCIOJB3Ys OmpenelieHue jJorapudma obe
YacTH HEPABEHCTBA MPHUBOAMM K OJHOMY OCHOBAHHIO, T. €. MOJy4aeM HepaBeHCTBO Buaa l0gaf(X) <

l0gag(x).

[Tpu perenny torapu()MUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH 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).
ITpu 5TOM HYKHO 0053aTEILHO YUUTHIBATH U 00JIACTh JOMYCTHMBIX 3HAYECHHIA.

Pemenue JIOFapI/I(I)MI/I‘ICCKOFO HCPABCHCTBA CBOAUTCSA K PCHICHUIO CUCTEM HCPABCHCTB!

f(x)>g(x)
npua > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0

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

Xox paﬁoTbI: 3amucarb 3aIaHuC B TCTpaJlb U pCUINTD.

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

5x+3>0;

CocrtaBuM cuCTEMY: { Sx 43 < 23

5x+3 > 0; {Sx >=3; {x > =06 oper: (—0,6;1]

Pemmm cocTaBieHHYIO CUCTEMY: {Sx +3<5 Sy < G x <1

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

CocraBuMm CUCTCMY HCPABCHCTB, YUYHUTHIBAA, UTO o0a JIOFapI/I(I)MI/IpyeMBIC BBIPAKCHUSA JOJIZKHBI
OBITh TIOJIOKUTEIIBHBIMU U OCHOBAHKME MEHBIIIE 1.
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3x+4>0
X2 4+6>0
3x +4 < x? +6.

PemmMm COCTAaBJICHHYIO CUCTEMY:

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

x> =3x+2>0

KBajipaTHOE HEPABEHCTBO PEIIMM METO0M HHTEPBAIIOB:
x2—3x+2=0
x2=3x4+2=0=>x,=1; x, =2

’VW_V’V}
1 2

Haiiném pemenne cuctemsl:

AN
g\
1 i 2

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

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

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

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

Pentaem KBaJpaTHbIE HEPABEHCTBA:
x> +7x+10>0
x> +7x+10=0

X, =-—5 x, =2 + - +

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

Haitném perienue cucteMsl:

LN XN
-6 -5 -2 -1

Otser: [—6;—5) U (—2;—1]

(I)opMa NMpeacTraBjJdCHud pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

OuneHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"y10BJIeTBOPUTENbHO' BBICTABISAETCSA, €ClAM paboTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT IMOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI H BBIBOJIBI, B XOJIC
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPUTEIbLHO'" BBICTABIISETCS, €CIIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi
IIpakTnyeckas padora Nel7. Pemenue JiorapugMuyecKux ypaBHEeHHI 1 HEPABEHCTB.

eab: ®opMupoBaTh HaBBIKHM peIICHHs JOrapuPMHUUECKUX YpaBHEHUN U HEPABEHCTB.

IIpakTnueckas padora popmupyer:

I1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YMCHA, JIorapu(M YMCia; YMEHHE BBITOJIHATH
BBIUHCJICHHE 3HAaYEHUI 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMU U JlorapudMamu, mpeodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1PG3. ymeHue omnepupoBaThb MNOHATUSIMM: pallMOHAIbHbIE, WPpPALMOHAIbHBIE, IOKAa3aTelbHBIE,
CTETeHHbIE, JTOrapu(PMHUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymeHue cBOOOJHO OINEpPUpPOBATh MOHATHSMH: CTENEHb C LEJNbIM IOKa3aTelleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKa3aTeNeM, JiorapudM 4ucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

[IPy7. ymeHue omnepupoBaTh MOHATUAMHU: TOXAECTBO, TOXIECTBEHHOE IpeoOpazoBaHUe,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palHOHalbHbIE, WPpPAUOHAIbHbIE, IIOKa3aTelbHble, CTENEeHHbIe, Jorapudmudeckue,
TPUTOHOMETPUYECKNE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUsI, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JUISl PEUICHHs MaTeMaTUYeCKUX 3ajad M 3aJad U3
pa3nuyHbIX 001acTel HAYKHU U peaIbHOM KHU3HH;

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

Pa3IMYHBIM KOHTCKCTaM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHAIM3a M HMHTEPIpEeTalud HHPOpPMAIUH |

MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

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

3aganue: Pemure gorapuMuueckue ypaBHECHHUS U HEPABEHCTBA:
1) logix —log ,x — 6 =0;

2) %lg (x2 —4x—1) =lg 8x —lg4x

3) logi(3x +5) +logi(x—1) > -1

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

HOpﬂ)IOK BbIIIOJTHCHU A paﬁoTbI:

1)
2)

3)

4)
5)

6)

Haiiti 001acTh TOMYCTHUMBIX 3HAYECHUI.

Hcnone3ys cBoiictBa sorapupMoB 00€ YacTW ypaBHEHHUS NPUBOJAMM K OJHOMY OCHOBAHMIO

log, f(x) = log, g(x). Ilotenupyem ob6e vactu ypaBHeHus, monydaem f(X) = g(x).

Pemaem INOJIYUYCHHOC YpaBHCHHC. T.x. MNOTCHIUUPOBAHUC YpPAaBHCHUA MOXKET IIPUBCCTH K

MOSIBJICHUIO MTOCTOPOHHUX KOPHEM, TO JeNlaeM MPOBEPKY.
3amnmmceIBaEM OTBET.

I/ICHOJ'IIBYH OIIPCACIICHUC norapmpMa 00¢ yacTu HEpPAaBCHCTBA IIPUBOJAUM K OJHOMY OCHOBAHHUIO,

T. €. mojy4aeM HepaBeHCTBO Bua 10gaf(X) <10gag(X).

HpI/I pCeUICHUN J'IOl"apI/I(I)MI/I‘{eCKI/IX HCPABCHCTB HYXHO YYUTBIBATH CBOMCTBO MOHOTOHHOCTH

jJorapu@mMuueckor QyHKIUH, 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) < gx).

ITpu 3TOM HYXHO 0053aTEIbHO YUUTHIBATh M 00JaCTh JONYCTUMbIX 3HAUEHUH.
Pemrenune norapnpMudeckoro HepaBeHCTBA CBOJANUTCS K PEIICHUIO CHCTEM HEPaBEHCTB!

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

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

Xox pa0doThI:
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1) logix —log,x—6=0 0o3: x>0
PemiaeM 3To ypaBHEHHE METOIOM BBEICHHS HOBOIi MEPEMEHHOI:

logsx =y
y2—y—6=0;
Y1 =2y, =3;
Bo3sBpaiiaemcs k ctapoil nepeMeHHOM:
logax=-2 wm logyx =3.
[Tonyunnm npocreiine JorapupmMUUeckie ypaBHEHUs, pelasi KOTOpble MOTyYuM
x=472%; x = 43;
X = i; x = 64.

16

O06a 3HaueHus BXOJAT B 00JIaCTh AONYCTUMBIX 3HAYCHU.
OrtBer: 1—16; 64.
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 —T7x+6—x*+2x=0;
x> —=5x+6=0;
X, =2; x, =3.

IIpoBepum, npuHaanexar a1 HalaeHHble KopHA O/13:
2>0;
x1=2;{2-22—7-2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3—2>0

OtBerT: 3.

3) logi(x? + 7x + 10) = —2
2

CocTaBuM cucTEMY HEPaBEHCTB, YUUTHIBAS, UTO JIOTapU(PMUPYEMOE BbIpaKE€HUE JTOJIKHO OBITh
ITOJIOKUTEIBHBIM 1 OCHOBAaHNE MEHbIIIE 1.

X2 +7x+10>0
1n\"2;
x2+7x+10S(—)
2
{x2+7x+10>0.
x>+ 7x+10< 4
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Pemraem kBagpaTHbIe HEPAaBEHCTBA:
x24+7x+10>0
X2 4+7x+10=0

x1:—5; x2:—2 + - +

x> +7x+10< 4
X>+7x+6=0

X, =—6; x, =—1 - S = o—*
-6 -1

Haiiném pemenne cucteMsl:

L OUPNENN KNS/
-6 5 -2 -1

Otset: [—6; —5) U (—2; —1]

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurepun oneHku:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CITM paboOTa BHIIIOJIHEHA B TIOJIHOM 00BEME C COOII0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJTYUUTh MPABWIBHBIE PE3YIbTaThl U BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTuyeckas padora Nel8. PaguanHblii MeTOx M3MepeHUS YIJIOB BPAIUECHUSA U CBA3bL C
rpaaycHoii Mmepoii. HaxoxxaeHue 3Ha4YeHUl TPUTOHOMETPUYECKHUX QyHKIMI

Hean: ®opMupoBaTh HaBBIKM IEpexoja OT paJHaHHOM Mepbl YIJIOB K I'palyCHOW M 0OpaTHO,

HAXO0XJICHUS 3HAYEHUH TPUTOHOMETPHUUECKUX (QYHKIIHM.
IpakTuyeckasi padora popmupyer:
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[1Py6. ymeHue cBOOOJHO OMNEpPUPOBATh MOHATHSIMU: CTENEHb C IIEJBIM IIOKa3aTelieM, KOPEHb
HAaTypaJIbHOM CTENECHH, CTEIECHb C PAlUOHAIBHBIM II0KA3aTelaeM, CTENEHb C JEeHCTBUTEIIBHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[IPyl8. ymeHHMe MOIENMpPOBaTH pEAIbHBIC CUTyallMd Ha SA3bIKE MAaTEMAaTUKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI M0 YCJIOBHIO 33Ja4uM, MCCIIEOBATh IOCTPOCHHBIE
MOJIEJIN C KCHOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh NOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJISATh BEPOATHOCTHYIO MOJEIb M HHTEPIPETHPOBATh IOJyYEHHBIN
pe3ynbTaT; pelarb IPUKIAAHBIE 3aJadyd CPEICTBAMM MATEMAaTHUYECKOrO aHalu3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3HUECKOr0 XapaKTepa;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparb cmocoObl perieHusi 3aaad Mnpo(ecCHOHANBHOM JeSTeIbHOCTH NPUMEHHTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pad0OTAaTh B KOJUIEKTHBE U KOMaH/IE;
[1K1.1.®opMupoBaTh anropuTMbl pa3padOTKH MPOTPAMMHBIX MOJIYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHHUCM.

MaTtepuajbHOe o0ecneyeHue:
I/IHI[I/IBI/I[[yaJIBHI)Ie 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI HeKHHfI.

3aganue:
1. Belpasute B panmuaHax BEJIMYHMHY yTJla, 33JJaHHOTO B Ipajycax
a) 150° 06) 450° B)40°
2. BrIpasuTe B rpagycax BeIMYHHY YIJla, 33JJaHHOTO B pajidaHax

T 41T
a) — 0) 4w B) —
) To ) )5
3. I/ICHOHIBy}I ONPCACTICHUS TPUTOHOMETPUICCKUX (byHKLII/II?'I, Haﬁ,HI/ITe 3HAKU 3TUX (bYHKI_[I/IP'I 151
YTJIOB:

a) —210°  6) =

ITopsinok BbINOJHEHHS PadOTHI:
1. PapuanHas u rpagycHas Mepsl cBsi3aHbl 3aBUcHUMOCTbi0 180° = m paguaH. [lostomy 1° =

T T
, 3HAUUT X ° = — o paJlUaH.
180° 180

2. YrtoOBI BEIpa3uTh YTOJI B TPAyCHOW MEpe BOCIIONIB3YHTECh COOTHOIIEHHEM 1paj, =

180°

3. Hauepture enuHWYHYIO OKPY)XHOCTb, OTJIOXHTE 3aJaHHBIA  yroja, TIOMHS, YTO
MIOJIO)KUTEIBHBIM ~ CUMTAETCS  YIOJI, OTKJIAQAbIBAEMBIM IPOTHB YacOBOM CTpENKH, a
OTPHLIATENIBHBIM — I10 YACOBOW CTpEJIKE.

Xon paborhr:
1. Bripazute B paananax BeJIMYMHY yIJIa, 33JaHHOTO B Fpaycax
a) 120° 6)225° B)10°

a) 120° = ——-120° = 2Z; 6)225° = ——-225° =%, B)10° = —-10° = =
180 3 180 4 180 18

2. Bripasute B rpagycax BeIHYUHY YIJIa, 33JaHHOTO B paJinaHax
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a)%ﬂ 6)%" B)%”

a) 22 =18%.37 _ 10g° 6)%”:%00-21—40° B)%:ioos—n_ﬁoo

5 T 5_ 9_ 7r6_

3. Mcnonb3ys omnpenenenus TPUrOHOMETPUYECKUX (DYHKIMHM, HaWaUTe 3HAKK ATUX (DYHKIMNA IS
YTJIOB:

a) —120°  6) =

[TocTpouM €aMHUYHYIO OKPYXHOCTh M OTJOXKUM JaHHbIE yribl. Yron—120° oTknaabiBaeM MO
4yacoBoil ctpeinke. Touka, cooTBeTcTBYOoImas yriay —120° nexurt B |11 uerBepTH, 3HaUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHE

Kpurtepun ounenku:

Ouenka "oTJIHYHO" BBICTABIIACTCS, €CIIM paboTa BHIITOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''xopouio' BBICTAaBISETCS, €CIM BBIIOJHEHB TPeOOBaHHMA K OIEGHKE "OTIUYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MpoBeACHUS PAOOTHI OBUIH TOTYIIEHBI OTUOKH.

Ouenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKUX BbIPAsKEHUH

IIpakTnueckas padora Nel9. [Ipeodpa3zoBanusi TPMTOHOMETPUYECKHUX BbIPasKeHUHH.
OcCHOBHBIC TPHTOHOMETPHYECKHUE TOXKIECTBA.

Heab: ®@opmMupoBaTh HABBIKH MPEOOPAa30BAHUS TPUTOHOMETPUUYECKUX BBIPAKECHHM, HUCHOIB3YS
OCHOBHBIE€ TPUTOHOMETPUYECKHE TOKIECTBA.

IIpakTuyeckasi padora ¢popmupyer:

[IPy6. ymeHue cBOOOJHO OMEPHUPOBATH TMOHSATHUSMU: CTEIEHb C IEJBIM IOKa3aTejIeM, KOPEHb
HaTypaJlbHOM CTEMEeHM, CTENEeHb C pPAIMOHAIBHBIM TIOKa3aTeleM, CTeNeHb C JICMCTBUTEIBHBIM
(BelecTBEHHBIM) TTOKa3aTeNeM, JJorapudM 4rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOTO YUCIIA;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTh cmocoObl pelieHus 3agad MNpoecCHOHAIBHON NeATEeNhbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIEKTHBE U KOMAaH/IE.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. HaiimuTe 3HaYeHUS TPUTOHOMETPUYECKUX (PYHKIIHIA, €CITH U3BECTHO:

1) cos x= 0,8, 3?7{ <x< 21
2) sin <= 0,6,% << T
3) tg x= —%,g <x< T
2. Konebanwne nanpspkenus 3amaercst popmyinoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3nauenune
HanpspKeHus, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<g.

€0512°-c0548°—sin12°-sin48°
€0554°-sin36°+c0s36°-sin54°

3.Bremauciure

3
i tg|—+a cos 2t .
4. YrpocTuTe BBIpaKECHHUE a) S_m(;f:ra) — (G+e) +tg(m — a); 6) ——————sint
sin(-a)  ctg(n-a) cost —sint
5. JIaHO cos «x= —g; cosf = —z—:; T <xX< 37”; T<p <377T.

Harigure sin (x —p).

6.JlOKakKHTE TOKAECTBO; Sn—plcoshieosta-plsinf _

cos(a—p)cosB—sin(a—pB)sinf =tga

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3anummuTe ycnosue.

2. 3anummte (GOPMYIIBI OCHOBHBIX TPHUTOHOMETPHUECKMX TOXKIECTB, COJEpIKaIlUue HTaHHYIO
(GYHKIHIO U TY, KOTOPYIO HEOOX0IMMO HalTH.

3. Beipaszute Hem3BecTHyO (yHKIHIO. Ecam HeoOX0omuMO W3BJI€Yb KBAaApaTHBIH KOPEHb, TO
OTIpeIeNIUTE 3HAK UCKOMOHN (DYHKILIUH, UCHIOJIBb3YS 3aJaHHYIO YETBEPTh.

4. BbluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (PYHKIIUM.

Xoa pa0doThI:

1. lano: cos x= 0,8, 3?” <xX<L 21

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

cos? o +sin? «=1

Bripasum u3 Hero HCKOMyto QyHKIHO Sin <= +V1 — cos? «
Taxk xak cunyc B IV 4eTBepTH NMeeT OTPUIIATEILHOE 3HAUYECHUE, TO
sin = —/1 — 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

. sin «
XX=
9 coS X
[ToxcTaBUM M3BECTHBIE 3HAUCHUS U HailIeM HEU3BECTHYIO ()YHKITHIO
—-0,6 6 3
tg <= =——==—-——=-0,75

08 8 4
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3) 3anuiieM OCHOBHOE TPHUTOHOMETPHUYECKOE TOMKIECTBO
tg - ctga =1

1
BBIpaSI/IM N3 HCT'O HCKOMYIO (PYHKHI/IIO Ctg X= tg_cx

t 4 1
== —] —
€9 3 3

3. JlaHo: )sin <= 0,6,% <xX<L T

Haiitu: cos &, tg &, ctg <
Pewenue:
1)3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
cos? « +sin? «= 1
Beipaszum u3 Hero uCkomyo GYyHKIHI0 coS X= +V1 — sin? «
Tak kak kocunyc Bo || uerBepTH orpunareneH, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiueM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

; sin «
X=
9 CcO0S X
HOI{CTaBI/IM HN3BCCTHBIC 3HAUYCHHUA U HaﬁﬂeM HCI/ISBGCTHYIO (I)YHKLII/IIO
t 06 6 3 0,75
= =—==——== -0,
9= 08~ 8”4

3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKACCTBO
tg «<-ctga =1

1
Beipaszum u3 Hero uckomyro QpyHkIuio ctg <= o

g o= —= = —1=
‘g 3 3

4. Jlano: tg o= — <x< 1

)

|l w
NIE

Haiitu: cos «, sin &, ctg <

Pewrenue:
1) 3anuiiemM 0OCHOBHOE TPUTOHOMETPUYECKOE TOKIACCTBO
tg «<-ctga =1

BBIpaSI/IM U3 HETO I/ICKOMy}O q)yHKHI/HO Ctg X= tgLo(
1

2) 3anuiineM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

1+tg? x= -

1
Bripazum 13 HEro HCKOMYI0 PYHKIUIO €0S X= * T
gcX

Tak kak xocunyc Bo Il 4eTBepTH OTpHILIaTENEH, TO COS X= — ===
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3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
cos? o« +sin? x=1
Beipazum u3 Hero uckomyro GyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue Hanpspkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3naueHue
HaIpsKEHUs1, €CiIM u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt< g

€0S571°-c0526°+sin71°sin26°

3.Brrancnure = :
5in20°c0s25°+c0s20°-sin25°

Pemenue:
c0s71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
Jliia penieHus HaM HEOOXOAUMO HCTOIb30BaTh (POPMYJIBI CIIOKECHHUS:
cos(a + B) = cosa - cosp + sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
c0s71° cos26° + sin71° - sin26°  cos (71° — 26°)  cos45°

sin20° - c0s25° + c0s20° - sin25°  sin (20° + 25°)  sin45°
4 YHpOCTI/ITe BBIP@KECHNE: sin(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =1

ctg(g—a)-ctg (rr+a)-cos(37"—zx)

[Ipu pemieHun 3TOro 3aJaHusl HYKHO NPUMEHUTH (POpMynbl IpuBeneHUs. [l 3TOro BCIIOMHUM
MHeMOHHuYecKoe npaBwio: 1) Hazpanue ¢pyHKIMU He MEHSETCA, €ClIM K apryMeHTy o rpuOasisiercss —mn
unu N,

Ha3Banue ¢yHKIMM MEHSETCS, €CIM K apryMEHTY o IpuOaBisieTcs —%n WIn gn, n-
HEYETHOE YHNCIIO.
2) CraBUTCS 3HaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIN YTOJI.

Pemenue:
sin(180° + a) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa cosa - Ssina .
cgE—a)-ctg(m+ a) - cos(E - a) T tga-ctga-(—sina) ctga 22 cosa
g 2 9 2 sina
5. [laHo sin «= 18—7; cosp = g; g<oc< m 0<f< g
Hatigute sin (x +8).
Pemenue: Jos pewmenus HaM HYKHO KCII0JIb30BAaTh bopmymny CIIOKEHUSA

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

Ho HamM HEU3BECTHEI 3HayeHMs cos X M Sinf.

HaﬁHeM CHavaJla 3T 3HAYCHUS, UCITOJIb3YySd OCHOBHOC TPUT'OHOMETPHUUICCKOC TOKACCTBO:
cos? « +sin? x=1

BripasuM u3 HEro HCKOMYIO QYHKIHIO cos «= +v1 — sin? o«

sinf = +/1 — cos?p

64 289 64 15
Tax xak kocunyc Bo |l yeTBepTH oTpuLaTenex, To cos <= — /1 -——=- /— - ==
289 289 289 17

) . 16 25 16 9 3
Tax xak cunyc B | 4eTBEpTH MOJTOKHUTENbHBIH, TO sinf = \/ 1-2= \/— —==J==c

25 25 25
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[ToncTaBuM HalieHHbIE 3HaYEHUS B POPMYITY ¥ BBIYUCIUM 3HAUYCHHE
sin (< +8).

8 4 15\ 3 32 45 13
75" ( ) ' -

sin(c +8) = 7 —17) s

5 8 85 85

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

6./[oxaxuTe TOX1eCTBO: tga

Z[OKaSaTCJ'IBCTBOZ

Brmumem OTACJIBHO JICBYIO YaCTh TOXACCTBA U npeo6pa3yeM €€, UCIIOJIb3Ys (bOpMy.]'IBI CJIOKCHMHA .

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

cos(a — f) cosp — sin(a — B) sinf  cos(a—f +pB) cosa
tg x=tg <

tga

ToxaecTBo 10Ka3aHO.
Bo3moxkeH u ipyroii criocod JoKka3aTenbCTBa:
sin(< —B) cosp + cos(a — B) sinf  (sina - cosf — cosa - sinf)cosf + (cosa - cosf + sina - sinf)sinf
cos(a — B) cosp — sin(a — B) sinf  (cosa - cosf + sina - sinf)cosp — (sina - cosf — cosa - sinfB)sinf
Packpoem ckoOkH 1 IpHUBE/IeM OJOOHBIC ClIaraeMbie
sina - cos?f — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin®?f  sina - cos*f + sina - sin?f
" cosa - cos?f + sina - sinf - cosf — sina - cosp - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f8
sina(cos?p + sin?B)  sina
" cosa(cos?f + sin?B)  cosa
tg x=tg <

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

Kpurtepun onenku:

Ouenka "oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJTHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIHLHBIE PE3YIbTAThl U BBIBOJIBI; B XOJI€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTHyeckoe 3ansaTue Ne 20
«IIpeodpa3oBaHusl TPDUTOHOMETPHYECKHUX BbIpaxkeHHii. POpPMYJIbI C10KeHUsI, yABOCHUSI.
®opmy.sl npusegeHus. [IpeodpazoBanue cyMMbI TPUTOHOMETPUYECKUX (PYHKIMH B
NpoU3Be/leHue, Mpeodpa3oBaHue NPOU3BeACHUsS] TPUTOHOMETPHYECKUX (PYHKIUI B CYMMY»

63



Heabr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOIB3YS
TPUTOHOMETPUYECKHE (POPMYITHIL.

IpakTuyeckasi padora ¢popmupyer:

[Ipy6 ymeHue cBOOOAHO ONEPUPOBATH MOHATUSIMHU: CTENEHb C ILEJbIM I0Ka3aTeleM, KOpPEHb
HAaTypaJbHOM CTENEHH, CTEINEHb C pPALUOHAIBHBIM IIOKA3aTE€NeM, CTENEHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIA;

BoinosiHeHne padoThl cnoco0cTBYET (DOPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMAaH/IE

DdaTepnaﬂbnoeoﬁecneqeﬂne:
IqHﬂHBHﬂyaHBHHESaﬂaHHH,CHpaBOHHLKSMaTepHaHH,KOHCHGKTLIHGKHHﬁ.

3aganue:

1. Haiinure 3HaUYe€HNUE BHIPAXKCHUS:
c0s78°—cos42°

cosa—cos 3a+cos5a—cos7a
2. YTpoCTUTE BbIpA)KEHUE— _ , —.
sin a+sin 3a+sin5a+sin7a

sin2a+sinéa
—_— = tg46¥

sin78°—sin42°

3. I[OKa)I(I/ITe TOXIOCCTBO:
cos2a+cos6a

IMopsiiok BhINOJHEHHS PAGOTHI

1) 3anummTe 3agaHKe M ONPEACIUTE, KakuMH (OpMylIaMH TPUTOHOMETPHH  HY)KHO
BOCIIOJIb30BaThCA.

2) Ilpumenute 3TH GOPMYIIBI.

3) YopoctuTe MOJyYMBIIEECS BbIpaKEHHE. BbIYMCINTE, €coM 3TO HEOOXOAMMO, 3HAUCHHE
BBIpKEHUS.

Xoa pa0doThI:

o in68°—sin22°
1. Haligure 3Ha4€HNE BBIPAKEHUS:

€0s68°—c0522°

Jlnsi pemieHUs HaM HYKHO BOCIIOJIb30BaThCsl (hopMysiamMH HpeoOpa3oBaHUs CYMMbl U pPa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosf = 2cos * cos
2 2
_a _a—p
cosa — cosf = —2sin - sin
2 2
a+ a—
sina + sinfl = 2sin p ‘ cos p
2 2
. . at+tp a—-p
sina — sinf} = 2cos sin—
Pemenne:
) ) 68°+22° . 68°-22° )
sin68° — sin22° 2cos TSt 2c0s45° - sin23° cos45°
= ST53° o5 = = - = —ctg45° = -1
c0S68° — c0522°  _ogipn 887*22°, ;) 6877227 _25in45° - sin23° sin45°

2
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sin3a+sina

2. YHpOCTI/ITe BBIPpaXCHUEC
cos3a—cosa

Jlnst pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu MpeoOpa3oBaHUs CyMMBI UM pPa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLUH B IPOU3BEICHUE:

a+ a—
cosa + cosf = 2cos £ ' COS F
2 2
a+p a—-p
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 X2 e 32 =0
sin3a +sina 2 2 _ 2sin2aqcosa _ cOSa ctgor
- B . 3a+a . 3a—-a —2sj inag  sina
COs3a —COSa  _ 5gin sin 2sin2asina sina

2

sina+sin3a+sins5a

3. JlokaxuTe TOXIeCTBO: = tg3a

cosa+cos3a+cos5a

Jlnst pemieHUs HaM HYKHO BOCIIOJIB30BaThCsl (hopMyiamMu TpeoOpa3oBaHUS CYMMBI W Pa3HOCTH
TPUTOHOMETPUUECKUX (DYHKLIUN B IPOU3BEICHHE.

Pemenne:

sina + sin3a + sin5a

=tg3a

cosa + cos3a + cosSa g

Brmumem OTACIIBHO JICBYIO YaCTh TOXKACCTBA U npeo6pa3yeM €C, UCITOJIb3Ys (I)OpMYJ'IBIZ
a+5a a-5a

sina + sin3a + sin5a  (sina + sin5a) + sin3a  2sin 5 cos——+ sin3a  sin3a - cos (—2a) + sin3a
cosa + cos3a + cos5a  (cosa + cos5a) + cos3a  2¢ps "‘*25“ . cOS “‘25“ + cos3a  cos3a - cos(—2a) + cos3a

Bocnonb3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a +1) sin3a

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

tg3a = tg3a
ToxkaecTBO JOKa3aHO.

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
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MIPOBEICHUS pa0OThHI ObUTH JOMYIIEHBI OIIHOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 21

IHocTpoenune rpapukoB TPUTOHOMETPUYECKUX PYHKIUI ¢ HCIIOJIb30BAHUEM I'€OMETPUIECKUX
npeodpa3oBaHuii

Leas padoTbi: HaydanThest cTpoUTh rpa)iku TPUTOHOMETPUIECKUX (DYHKITHIA

IIpakTnuyeckas padora ¢popmupyer:

[IP65ymenune omnepupoBaTh MOHATHAMM: palUOHANbHAs (QYHKLHMSA, IOKa3zaTeabHass (yHKIMS,
creneHHast pyHKIus, JorapupmMudeckas QyHKIHS, TPUTOHOMETpUYeckre QyHKIH, 00paTHbIe ()YHKIUH;
YMEHHUE CTPOUTh I'padMKU M3YUYEHHBIX (DYHKIMH, UCIONb30BaTh rpaUKU NpU U3YYEHUHU INPOLIECCOB U
3aBUCHMOCTEH, NPH pEIIeHUH 3a1ad U3 APYruX y4eOHBIX NPEAMETOB M 33/a4 M3 PEalbHON JKU3HH;
BbIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymeHue CBOOOJHO OMEpPUPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3ULMS (PYHKIMM, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LEJbIM
[IOKa3arejaeM, TPUTOHOMETPUYECKHE  (QYHKUMM, OOpaTHble  TPUTOHOMETPUYECKHE  (PYHKIIMH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUM; YMEHHME CTPOMTh Ipadukud (YHKUUHA, BBIIOIHATH
npeoOpa3oBanusi rpadukoB (QYHKIUI; yMEHHE HWCHOIB30BaTh Tpaduku GYHKIMNA [UISI WU3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH NMpHU PELIeHUH 3aJa4d U3 APYrUX y4eOHBIX MPEIMETOB U U3 peallbHON KU3HH;
BbIpaXkaTh (pOpMyJaMHu 3aBUCUMOCTH MEX]y BEIMYMHAMM; YMEHHE CBOOOHO ONEpUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKLIUH,
KCTpeMyM (PYHKIMM, HauOoJblliee M HauWMEHbIIEee 3HAYeHHUS (QYHKIMM Ha MPOMEXKYTKE; yMEHHE
IIPOBOJIUTH MCCIIEOBaHNE (DYHKIIMU; YMEHUE UCIIOIb30BaTh CBOMCTBA U IrpapUKH PYHKIUI 171 pelieHus
ypaBHEHUI, HEPABEHCTB U 3ajlay C apaMeTpaMu; U300paxkaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
peleHi ypaBHeHUH, HEPAaBEHCTB U UX CUCTEM;

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE M KOMAH 1€

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
[Toctpouts rpaduk GyHKIMH y = 3sin (x — %)- 3anucaTth CBOMCTBA ATOW (QYHKIIUU.

IMopsaaok BbINOTHEHHSI PA0GOTHI:

[Tpu moctpoeHuu rpaduka HyKHO BOCIIOJIB30BATHCS MPEOOPA30BAHUAME IPaPHKOB.

1.y = f(X) + b — rpapux ¢ynkuum mnomydaercs u3 rpapuka ¢yHkmum Yy = f(X) myrem
napajuIeIbHOTO IepeHoca 3Toro rpaduka Ha BeauuuHy Baoib ot OY. Ilpu stom, eciiu b>0, To rpaduk
¢ynkun f(X) + b pacmonaraercs Beime rpaduka Gpynkuuu f(x), ecau b<0, To HIKe 9TOTO rpaduKa.
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2.y = f (X + b)- rpapux ¢yHkumm nomydaercs u3z rpaduka GyHkumu y = f(X) ¢ moMomso
MapajuieJIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Broibs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecyii b<<0, TO CABHUT BIPABO.

3. y = - f(X) — rpadux cummeTpuder rpadpuky y = f(x) orHocuTenbHo ocu OX

4.y = a f(x) — rpadpux ¢ynkumm mnomydaercs u3 rpaduka ¢yHkuumum y = f(x) ¢ momourso
pacTshKeHHs WK ckatus rpaduka mo ocu OY nponopiuoHanbHO KO3QPUIMEHTY @, IpUYeM,

eciu &> 1, To Bce opaMHATH rpaduka af(x) yBenmuauBaroTCs B a pa3, eciau a< 1, TO yMEHBIIAIOTCS B
a pas.

5.y = fla x) — rpaduk QyHkuum nomydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ MOMOIIbIO
pacTsHKEHUS WIN CKATHsI BIOJb ock OX MPOMOPIUOHAIBHO KOXPPHUIMEHTY @, IpUYeM, eci, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 <a<l, To pactsarusaercs B 1/a pas.

6.y= | f (x) - JJISL TIOCTPOEHUS ATOTrO rpaduka HYKHO MOCTPOUTh Tpaduk pyHkimu y = f(x) u

oToOpa3uTh oTHOcUTENbHO ocu OX Te yacTu rpaduka, KOTOpbIe PACIIOIIOKEHBI HIKE STOH OCH.
[Tocne noctpoenus rpadurka npoBeanuTe UcciaeaoBanrne GyHKIUU 0 o0LIel cxeme.

Xoa padoTsl

[Toctpouts rpaduk GyHKIMH y = 2cos (x + g). 3anucath CBOICTBA 3TOM (PYHKUIUU.

Chnauana nmoctpouMm rpaduk GyHKIHH y = cosx

[lepeneceM rpaduk QyHKIHH y = cos x Hag BneBo. [lonyunm rpadux GyHKIMM y = cos (x + g).
PactsiHeM rpaduk nonyuuBiieiics GpyHKIuu B 2 pasza B1ojb ocu OY.

i
) =2C08| X+
! (3]

Uccnenyem ynkiuto mo oOiei cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + n, n € Z;
@OyHKIUs 0011ero BUA.
OyHKIHSA HEMOHOTOHHAS,
pu X € (2n/3 + 2mn; 5n/3 + 27n) — byHKUIMsA BO3pacTacT;
npu x € (-n/3 + 27n;2 /3 + 2an) — GyHKIMS yObIBAET;

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

7. T=2n.

ko

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

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIUMOM TIOCTIEOBATENHHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIIOJHEHHI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI0BJIETBOPUTENIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA 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 YacTH pabOTHI HE MO3BOJISIET CIENIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHU I

IIpakTnyeckoe 3ansitue Ne 22
Onucanue Npou3BOICTBEHHBIX NIPOLECCOB ¢ MOMOIIbIO rpa¢dukoB PpyHKIMI
Leas padoTbi: HayunThcs ucnonb3oBaTh rpaduku GyHKINUN B PEIICHUH MPUKIATHBIX 331249

IIpakTnuyeckas padora ¢popmupyer:

[IP65ymenue omnepupoBaTh MOHATHAMM: palUOHANbHAs (QYHKIUSA, MOKa3aTeiabHas (QYyHKLUS,
creneHHast pyHKIus, TorapupmMudeckas QyHKIHS, TPUTOHOMETpUYeckre QyHKIIH, 00paTHbIC ()YHKIUH;
YMEHHUE CTPOUTh I'padMKu M3YYEHHBIX (DYHKIMI, UCIONb30BaTh rpaduKy MPU U3YYEHUHU IPOLECCOB U
3aBUCHMOCTEH, MPH pEIIeHUH 3a1ad M3 APYrHX y4eOHBIX IPEAMETOB M 3a/ad M3 PEAIbHOW >KU3HH;
BbIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymeHue cBOOOJHO oOmepHpOBaTh MOHATUSAMH: Trpaduk QyHKIMM, oOpaTHas (yHKIHA,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuyeckas (QyHKIUH; YMEHHE CTPOUTh TIpaduku (GYHKIUHA, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKUIUN; yMEHUE HCHOJIb30BaTh TIpa@UKud (QYHKIUH Ui W3Y4EeHHUS
MIPOIIECCOB M 3aBUCUMOCTEH NMPH PELIeHNH 33aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KHU3HH;
BbIpaXkaTh (pOpMyJaMH 3aBUCUMOCTU MEX]y BEIMYMHAMM; YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIMM, MOHOTOHHOCTb (DYHKLIUH,
KCTpeMyM (PyHKIMM, HauOoJblllee M HauMEHbIIEe 3HA4YeHHUA (QYHKIMM Ha IPOMEXKYTKE; yMEHHE
IIPOBOJIUTH MCCIIEJOBaHNE (PYHKIMU; YMEHHE UCIIOIb30BaTh CBOMCTBA M rpauKu QYHKIUHI 1S pelieHus
YpaBHEHUI, HEPABEHCTB U 3ajlay C apaMeTpaMu; U300pakaTb HA KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pELIEeHNI ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[1Py18. ymeHue MonenupoBaTh pealibHble CUTYyalldd Ha S3bIKE MaTeMaTUKH;, COCTaBISATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHIO 33J1a4M, MCCIEAOBATH MOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € IIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEJIUYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJ€Ab W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEMaTHYECKOrOo aHajlnu3a, B TOM YHUCIE
COLMAJIBHO-9KOHOMHMUYECKOTO U (PU3MUECKOr0 XapaKTepa;

Boinosinenue padoTsl cnocodocTByeT GOPMUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ dexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH 1€
[1K1.1.®opMupoBaTh aaropuTMbl pa3pabOTKU MPOTPAMMHBIX MOJYJEH B COOTBETCTBUU C TEXHUYECKUM

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

3aganue:
1. Ha pucyHke u3o0paxkeH rpaduk 3aBUCIMOCTH KOOPJAMHATHI OT BPEMEHU
KOJIeOIIIoIerocs Tea.

o
-

= - -

ITo rpaduky onpenenure: 1) aMmMTy 1y KojieOaHwuii; 2) mepuo KoedaHuii; 3) 4acTory
Kosie0aHui; 4) 3aNUIIUTE ypaBHEHUE KOOPIUHATBI.

2. Ectb MrHOBeHHas poTorpadust BOIHBI B PE3UHOBOM IITHYPE.

Omnpenenure: 1) AIMHY BOJHBI; 2) aMIUIUTYLy KOJIeOaHUN YacTHUEK IIHYypa.

AX, M

2

e
0 1 N3 /4 5 6\

3. Ilo npeacraBieHHOMY IrpaduKy OnmpeaenuTe aMIUIUTYly U Iepruo]] KoJeOaHHi
HUTSHOTO MasATHHKA.

x, cm 4

L N N
VARV

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOaHHIA ONPEICIIUTh aMILIUTYLY, YTIIOBYIO
CKOPOCTb, ITEPHOJT M 4acTOTy. HauepTuTh rpadmk JaHHOTO TAPMOHHYECKOTO KOJICOaHMS.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

ITopsinok BbINoJIHEHUs padoOThI:
1) O3HaKOMUTBCS C YCIOBUEM 33/1a4H, POAHATH3UPOBATh IPaduK.
2) Ilo rpaduky, UCIONIB3Ys] CBOHCTBA TPUTOHOMETPUYECKUX (YHKIUH, ONpeNeIuTh He0OX0IuMbIe
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BCINYHNHBI, 3aIITMCAaTh OTBCT.

Xoxa pa6oThl
ITpu pemennu 3a1a4 HEOOXOJMMO MCII0JIb30BaTh CBOMCTBA TPUTOHOMETPUYECKON pyHKIMM
y =sinx.
dyHknusay = Sin X
I'paduxom (HyHKIMHU SBISIETCS CHHYCOHMA.
[TosTHYI0 HEMOBTOPAIOIIYIOCS 4YaCTh CHHYCOUBI HA3bIBAIOT BOJHOW CHHYCOUBI.
[Tos10BMHY BOJIHBI CHHYCOU/IbI HAa3bIBAIOT IIOJIYBOJHOW CUHYCOUBI (MJIM apKOM).

A
y=sinx y T=2n

. ¢ >

CaoiicTBa ¢pyHKIUHM Y= SiN X:
1) O6nacte onpeneneHus: GyHKIUN —MHOXKECTBO JEHCTBUTEIIBHBIX YUCE].
2) O6nactp 3HaueHUH QyHKIMHA —0Tpe3ok [—1; 1]
3) Oro HeueTHast PYHKIIMA.
4) Oto HenpepbIBHAS (DYHKITHSL.
5) Koopaunats! Touek nepeceueHus rpaduka:-c ocbro abenuce: (nn; 0),-c ocbro opauHat: (0; 0).
6) Ha otpeske [-n/2; m/2] pyHKIMs Bo3pacTaet, Ha oTpeske [n/2; 3n/2] —yObIBaer.
7) Ha npomesxyTkax [27n; m + 27tn] QyHKIMSA NIPUHUMAET MOJI0KUTENbHBIE 3HaueHus1. Ha mpomexyTkax
[-mt + 27n; 27n] GyHKIMS TPUHUAMAET OTPHUIIATE/IbHBIC 3HAUCHUSI.
8) IIpomexxyTku Bo3pacTanusi GyHKUuu: [-n/2 + 2xnn; n/2 + 2nn].IlpomexxyTku yObiBaHus GyHKUMU: [71/2
+ 27an; 3n/2 + 2nn].
9) Touku MuaUMYMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKuuu: /2 + 2nn
10) ®dynkuus orpanrueHa cBepxy u cHu3y. Haumensiiee 3Hauenne pyHkuuu —1, Haubosbliee 3HaYeHHE
1.
11) D10 nepuoanueckas pynkuus ¢ nepuoaom 2z (T = 2m)
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJJaHNe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHAa B TMOJHOM OOBEME C COOIIOJEHHUEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pabOTa BBITIOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHs] 1 HEPABEHCTBA
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IIpakTuyeckoe 3ansaTue Ne 23
«IIpocTeiinne TPUrOHOMETPHYECKHE YPABHEHHSI H HEPABEHCTBA»
Lean pa6oTpi: HayunThes pemaTh NpoCTEHIIne TPUTOHOMETPHUSCKUE YPaBHEHHSL.

IIpakTuyeckas padora popmupyer:

[1P63 ymeHmwe omepupoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIMOHAIBHBIC, ITOKa3aTENIbHBIE,
CTEIEHHbIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHue oneprupoBaTh MOHATUSAMU: TOXIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMa YPaBHEHUM M HEPABEHCTB, PAaBHOCWILHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM,
paluuOHaIbHbIE, HUpPaLMOHAIIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupMHUECKHeE,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHECHUs, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHUS MATEMaTHYECKUX 3alad M 3a4ad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl pemieHus 3aad npoeCCUOHAIbHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAINM3a U MHTepIpeTaluu HHPOpMaIi U
I/IH(l)OpMaIlI/IOHHI)Ie TEXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCI/IOHaJII)HOI;'I ACATCIIbHOCTH

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

3ananmne:
Pemmre TpuronomMerpuueckrue ypaBHEHU:
1) cos3x =0
. T\ _
2) sin (2x - Z) =-1
3) 3tg (4x + g) =—3
N _¥
4) ctg (Zx + E) .
5) sindx - cos3x + cos4x - sin3x = %

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anucate ypaBHEHHE U ONpPENEIUTh, K KAaKOMYy BHUAY OHO OTHOCUTCS U Kakod Qopmyion
HE00XO0AUMO BOCIIOJIb30BAThCS.

2. Pemmnth ypaBHEHHE.

3. 3amucarb OTBET.

Xon paborsr:
Pemmre TpuroHoMeTpuueckrue ypaBHEHUS:
1) sin2x =0

910 YPaBHCHUC OTHOCUTCA K YaCTHBIM CIIy4adaM, ITO3TOMY KOPHHU HAXOAATCS 110 (I)OpMlee

X=mnn, NeZ

XXXXXXXXXXXX
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2x = mn,nez,
X =—n,neZ

OtBer:x = gn, neZ
2) cos (Sx +§) =-1
DTO ypaBHEHHE OTHOCHTCS K YaCTHBIM CiydasM, IMO3TOMY KOPHH HaxOIATCSA IO QopMmyJie
x=m+2nmn, n€Z

XXXXXXXXXXXX -
5x+§= T+ 2nn, neZ

T
5x=m——=+2nn, neZ

2n
5x = —+ 27n, nezZ

3
2 4 2m 7
X =—T—n, ne
15 5
0 2m 4 2 7
TBET: X = —+—n, N€
15 5
3) 2cos3x =-1
1

Pazpennm o6e gactu ypaBHeHus Ha 2. [Tomy4um ypaBHEHHE: cos3x = —-.
OTO ypaBHEHHE HE SBJIIETCA YaCTHBIM CIIYy4aeM, a = —%,lal < 1. IloaToMy OHO MMeeT penieHue,

KOTOpO€ HaxoauTcs no ¢popmyne: x = tarccosa + 2nn, neZ

1
3x = Zarccos (— E) + 2mn, nez
1
3x = +(m — arccos E) + 27n, nezZ
T
3x =x(r — §) + 2mn, nez

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

x=i?+?n, nezZ

2 2

OrtBeT: x = +5+ M neZ

9 tg(6x=5) = =7

VYpaBHEHHE NMEET pelieHne, KOTOPOe HaXxouTcs 1o popMylie: x = arctga + ntn, neZ

T V3
6x ——=arctg| —— | + nn, nezZ

4 3
DyHKIUSA y = arctgx HEYETHAs, IOITOMY arctg(—x) = —arctgx.
T V3
6x —— = —arctg— +nn, nezZ
4 3
T T
6x—Z=—g+7rn, nezZ
6x——z+z+7m nezZ
611 4 ’
6x = 1 + nn, nezZ
T
X = ﬁ + gn, nez
T
OTBeT: x = 72 + gn, nezZ

5)cos6x - c0S3x + sinbx - sin3x = g

BI/I,Z[I/IM, 4TO JICBYIO 4aCTb MOKHO CBCPHYTH I10 (I)OpMy.HaM CJIOKECHUA:
cos(a + B) = cosa - cosp ¥ sina - sinf
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cos(b6x — 3x) = -

cos3x =

| G

TeHepb YpaBHCHHUC SIBJIACTCS HpOCTei/'IHJI/IM M €ro KOpHM HaxXOAATCs 1O (I)OpMyHe: x = tarccosa +
2nn, nez.

3x = +arccos ? + 2mn, neZ

3x = i%+2nn, nez
_+7r+2n A
X=EgT 3 e
0 _+7r+27r A
TBET: X = t5t3 n, ne.

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM MOCNEeA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

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

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTnyeckoe 3ansiTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHsI M1 METOABI HX PELLICHHUS»
Henap padorsr: HayunTscs pemars TPUrOHOMETPUUECKHE YPABHEHHUS.

IIpakTnyeckas padora popmupyer:

[1PG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHbIE, HppallMOHAIbHbBIE, IOKa3aTelbHBIE,
CTEIeHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7ymeHnue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE TPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCHIIBHOCTb YPaBHEHMM, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, MppaLMOHAIIBHEIE, NIOKa3aTeNbHbIE, CTEIIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh YPaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
[IPUMEHATh yYpaBHEHMs, HEPABEHCTBA, MUX CHUCTEMBI JUI PELICHUS MATEeMATHMYECKUX 3aJad U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

BbinosiHeHue pa6oThl ciocodcTBYeT GOPMUPOBAHUIO:
OK 01 Bri6upath crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAIW3A W UHTEPIPETAIH HHPOPMAIIMHA U
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTH

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

3aganue:

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

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(m+x)+7 =0

Ilopsinok BbINOHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIpEJENuTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSM.

2. Ecnu Heo6XoIuMO, BBEJUTE HOBYIO IEPEMEHHYIO M DELINTE ypaBHEHHE OTHOCHTEIBHO 3TOM
nepemeHHo. llocime pemeHus ypaBHEHHMS C HOBOM IEPEMEHHOM BEpHHUTECh K 3aMeHe. J[oJpkHO
IIOJIYYUTBCSL NPOCTENIIEE TPUTOHOMETPUYECKOE YPAaBHEHUE, PEIIUB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHUTE, YTO, €ciaM ypaBHEHHE COJCPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4yecTb UX 00JacTh ONpeeIeHHs.

3. Ecnmu ypaBHEHHE MOKHO TPEACTAaBUTh B BHJIEC NPOHM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4yaCTb paBHa HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH IPaBWIIO, KO/
IIPOU3BEICHNE pPaBHO Hymr0. [IpupaBHAB KaXKIplii MHOXHTENIb K HYJIO, IIOJIYYUM HECKOJBKO
IPOCTEUIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YYUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBET.

Xonx padoTsI:
Pemnre TpuroHomeTpuuecKue ypaBHEHHUS:
1) 2cos?x + cosx =1
Pemenue:
OTO ypaBHEHHE C IIOMOIIBIO BBEJCHHS HOBOM IIEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IIycTb cosx = t, TOra Halle ypaBHEHUE IPUMET BUJ 2t +t =1
[lepeneceM | B neByt0 4acTh U MOJIYYUM MOJTHOE KBaIPaTHOE YpaBHEHHE
202 4+t—-1=0
D=1-4-2-(-1)=9, VD=3
-1-3
hEg =
-1+3 2 1
Ty T2
BepHemcs k cTapoli IepeMEHHOM:

cosx = —1UJIN cosx = %
[Tonyunnn ABa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasimM, a BTOpoe peraercs 1o oouieit popmyne. Permm ux.
1Dcosx = -1
x =1+ 2nn, nez
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2)cosx = %
1
x = tarccos 2 + 27n, nez

T
X = i§+2nn, nezZ

b4
OTBeT: Xx =+ 2ntn, x = +§ + 2mn, nez

2) 2cos?x +sinx —1 =10
Pemenue:
DTO ypaBHEHHE COAEPIKUT PasHOMMEHHbIE (DYHKIIUH, IIOITOMY CPa3y BBECTH HOBYIO IEPEMEHHYIO
HE TIOJIyYHTCS.
BOCHOHB3yeMCﬂ OCHOBHBIM TPUT'OHOMCTPHUUYCCKUM TOXICCTBOM H BbIPpa3uM OAHY (bYHKI_II/II'O qepes
ApYTryro:
cos’x + sin*x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx—1=10
2—2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin®x —sinx —1=10
DTO ypaBHEHHE C TOMOIIBIO BBEICHUS HOBOW NEPEMEHHOM MOXHO TPUBECTH K PEHICHUIO
HpOCTeﬁIHHX TPUT'OHOMETPUICCKHX ypaBHeHHP'I.
Ilycth sinx = t, TOr/a HaIle ypaBHEHHUE IPUMET BUI;: 2t% —t — 1 =0

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

. _1-3 1
1 4 - ’
1+3
t2=—=

4

ENIIRS
Il
(=Y

BepHeMcs k cTapoli IepeMEHHOM:

sinx = 1UJIA sinx = —i.

[lonyunnu nBa MPOCTEWINUX TPUTOHOMETPUYECKHUX YpPAaBHEHUS, IIEPBOE OTHOCUTCS K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyie. Pemum ux.

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

s T
OTBeT: X = > + 27n, x = (-1 e + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELIECHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTb ctgx = t, TOrAA Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
VYauteiaem O/I3 x # nn, neZ
5t>—8t+3=0

D=64—4-5-3=4, D=2

=2"2_06

1 — 10 — Y,0,
842

2=
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BepHemcs k cTapoli IEpeMEHHOM:
ctgx = 1unu ctgx = 0,6.
PemnMm nx.
l)ctgx = 1x = arcctgl + nn,neZx = %+ nmn,nez
2)ctgx = 0,6x = arcctg0,6 + n,neZ
OTBeT: x = i + mn,x = arcctg0,6 + nn, neZ

4) cos2x + cosdx — cos3x =0
Pemenue:
Hcnons3ys GopMyisl IpeoOpa3oBaHys CyMMbl U pa3sHOCTH (DYHKLUHA B IPOU3BENCHUE, PA3IOKUM

[IPaByIO 4acCTh YPaBHEHUS HA MHOXKUTEIIHN:
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
HOJIqu/IJII/I IIBa HpOCTGfIHIHX TPUTOHOMETPHUYECKUX YpaBHCHHUS, IIEPBOC OTHOCUTCSA K YaCTHBIM
cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.

1)cos3x =0 2)2cos2x —1=10
/i _
3x = 5t nezZ 2cos2x —11
T m 2y ==
X =—=+4+=-nnezZ cosex 2
6 3 T
2x = i§ + 27n, nezZ
T
x =+ 3 + mn, nezZ
0 =Z4E =44 z
TBET:X = -+ on, x =t +am, ne
5) 2sin?(m — x) +5cos(37n—x) +2=0
Pemenue:
CHayasna Hy)KHO IPUMEHUTH POPMYJIbI IPUBENEHUS: sin®(m — x) = sin’x
3
cos <7 - x) = —sinx

[Tonyunm ypaBHeHue: 2sin®x — 5sinx +2 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHOM MOXHO NPHUBECTH K PELICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTh sinx = t, TOr/a HaIle ypaBHEHUE IPUMET BU;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
1= 4 - ’
" 5+3 8 5
274 4
BepHemcs k cTapoli IepeMEHHOM:
sinx = §I/IHI/I sinx = 2.
1D)sinx = %x = (—1)"arcsin% + mn, neZ 2)sinx = 2 YpaBHCHHE HE UMECT PEUICHHH, T.K. 2 > 1

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

OTBeT: x = (~1)"~ + 7n,

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurtepun onenku:

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

Ouenka "xopomo" cTaBUTCs, €CIIU BHINOJIHEHBI TPEOOBAaHUS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

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

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHH s
Heab padotbl: HayuuThcs pemarh OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPaBHEHUS.

IIpakTHyeckas pabora ¢popmupyer:

[1P63 ymeHme omepHpoOBaTh MOHATUSAMH: palMOHAIBHBIE, HpPpAIOHAIBHBIC, ITOKa3aTEIIbHBIE,
CTEIEeHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7ymenue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE ITPe0Opa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUU U HEPABEHCTB, PABHOCHUIIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM,
panMoOHaIbHbIE, HAppaLMOHAJIBHBIE, IIOKa3aTeNbHBIE, CTEIICHHBIE, Jorapumuyueckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUs, HEPAaBEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUs MATEMaTUYECKUX 3a1ady U 3amad u3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bsi6upath crocoObl pemieHus 3a1a4 npoeCCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3JINYHBIM KOHTCKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMALUU U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH

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

3amanme:

Pemnre TpuronomeTpudeckue ypaBHEHHUS:
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
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1.YcranoBure, SABJISIETCS JIU YPaBHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPU2OHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

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

2. Ecnu ypaBHEHUE SBISETCS OJHOPOIHBIM YPABHECHHEM MIEPBOTO MOPSIKA, TO Pa3feiuTe 00e 4acTu
YpaBHCHHUS Ha cosx # 0 wiau sinx # 0

3. Ecnu ypaBHeHUE SBISETCS] OJHOPOIHBIM YPAaBHECHHEM BTOPOTO TOPSIKA, TO Pa3AeIuTe 00 4acTh
ypaBHEHUS Ha cos’x # 0 wam sin®x # 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PEIIUTE YPaBHEHUE OTHOCUTEIBHO 3TON EPEMEHHOM.

5. BepHuTECh K CTapOil MEPEMEHHON U PEIIUTE MOJYYUBIIHAECS MPOCTEUIIINE TPUTOHOMETPUUECKHUE
ypaBHEHUS.

6. 3anummuTe OTBET.

Xox pabdoThI:
PemmTe TpuroHOMeTpHUECKHAE yPAaBHEHUS:
1) 2sin?x — 5sinx - cosx + 3cos?x = 0
Pemenue:
YpaBHCHHE SBISICTCS OJHOPOJIHBIM TPUTOHOMETPHUYCCKHM ypaBHEHUEM BTOPOTO MOpsaka. UToObI
€ro PeIINTh, pa3ieTuM 00€ YacTH Ha cos?x # 0.
2sin’x  5sinx - cosx

, cos?x  cos’x
3uaeM, 4To " = tgx.2tg*x — 5tgx +3 =0
Beenem HoByro nepemennyo. IIycTh tgx = t, TOr/a Hallle YpaBHEHUE IPUMET BUJL: 2t — 5t +3 = 0
Yunrsisaem OJ13: x # ~ + 7n, neZ.
2t2—5t+3=0
D=25-4-2-3=1, VD=1
5-1

H=——=1
5+1
t, = 3 - 1,5
BepHeMcs k cTapoli IepeMEHHOM:
tgx=1 wmu tgx =1,5
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez

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

OTBeT: X = % + n,x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
Crauasa peoOpasyeM apryMeHT , HCTIOb3yst OPMYJIbI IBOMHOTO apryMEHTa: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos’x = 0
VYpaBHeHUE SBISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKHM yYPaBHEHHEM BTOPOTO TMOpsiaKa. UToOBI
€ro peunTh, pa3acinM 066 Y4YaCTu Ha sin®x * 0.
4sin’x  6sinx - cosx 2cos’x

sin2x sin?x sin2x

3HaeM, 4TO % = ctgx4 — 6ctgx + 2ctg?x =0
Beenem HOByIO nnepemennyro. IlycTh ctgx = ¢, TOrAa Hallle ypaBHEHUE IPUMET BUL;: 2t% — 6t + 4 = 0
VuuteiBaem OJ13: x # mn, neZ.
2t2—6t+4=0
D=36—4-2-4=4, D=2
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ti=—=
1 7 1
t—6+2—2
2= 4 -

BepneMcs k ctapoii mepeMeHHOM:
ctgx =1 wu ctgx =2

arcctgl + mn, neZx = %+ nn,nez

Dectgx =1 x
2)ctgx =2 x

arctg2 + nn, neZ

T
OTBeT: x = 1 + mn, x = arctg2 + nn, nezZ

3) 2sin’x + 5sinx - cosx + cos’x = 4
Pewrenue:
VYpaBHeHUE TIOKAa HE SIBIIAETCS OJHOPOAHBIM, T.K. B MPaBOMl 4YaCTU €ro BMECTO HYJSI CTOUT 4.

[TepeneceM 4 B paByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOXK/IECTBO:
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

ypaBHeHI/IC TCIICPb ABJIACTCA OAHOPOAHBIM TPUTIOHOMETPHUYCCKUM YPABHCHUCM BTOPOTO IOPsAAKA.

YToObl €ro pemuThb, pa3faeauM ode 4acTi Ha cos?x # 0.
—2sin®x  5sinx - cosx

+ -3=0
cos?x cos?x
—2tg?x + 5tgx—3 =0
2tg*x — 5tgx+3 =10
Beenem HOBYIO nepemeHHy0. [1ycTb tgx = t, Torza Hale ypaBHEHUE IPHUMET BUI: 2t2 — 5t +3 =0

Yunrbisaem OJ13: x # - + 7n, neZ.

2t2 —-5t+3=0
D=25-4-2-3=1, D=1

t, = —
1_—_|
2__ =1,

BepHeMcs k cTapoli IepeMEHHOM:
tgx=1 wm tgx =15

1) tgx =1 x = arctgl + nn, neZx = %+ nn,nez

2) tgx = 1,5x = arctgl,5 + mn, neZ
T
OTBeT: x = 1 + nn,x = arctgl,5 + nn, nezZ

4)5cos?x + V3sinx - cosx + 6sin’x = 5
YpaBHeHI/Ie IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOf/'I YaCTH €ro BMCCTO HYJIA CTOUT 5.
[TepeneceM 5 B mpaByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO:

5cos2x + V3sinx - cosx + 6sin®x — 5cos?x — 5sinx = 0

V3sinx - cosx + sin?x = 0
Brirecem o0mmit MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0
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sinx =0 wii V3cosx + sinx = 0
1) sinx =0, x=rmn,nezZ
2) V3cosx + sinx =0

YpaBHEHHE SBISIETCS OJIHOPOTHBIM TPUTOHOMETPUICCKHM YPaBHEHHEM IEPBOTO Mopsiaka. YToOb
€ro pelInTh, pa3faeauM o0e 4acTh Ha cosx # 0.
V3cosx  sinx 0

cosx  cosx
V3 + tgx =0

tgx = —V3
X = arctg(—\/?) + nn,neZ

X = —arctg\/g + nin,neZ
b4
X =——++r1n, nez
3 b4
OTBeT: x =mn, X = —§ + mn, nez

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPHUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 26

«HucaoBas nmocjaea0BaTCJbHOCTD, CIOCOOBI ce 3aJaHud, BBIYHMCJICHHUC YJICHOB
nmocjaea10BaTe/JIbHOCTH. Hpe)le.ﬂ nocjaenoBareabHocT. Haxoxaenue IpeaecjioB (l)yHKlll/I]/l»

eab padoThi:
1. HayuuThcsl BEIUMCISTH MPeAeNbl PYHKIINU.

< (0
2.Hay‘{I/ITBC$I M30aBIATHCS OT HCEOMPCACICHHOCTCU (6) WU (E)
3.Hay‘{I/ITBC$I pemaTh 3a/ia4u, CBA3aHHBIC C YHCI0BOH MOCIEA0BATEILHOCTHIO.

IpakTuyeckasi padora popmupyer:

[IPy9ymenue cBOOOJHO oOmNepUpOBaTh MOHATUSIMH: IOCIEJOBATEIBHOCTh, apudmeTnyeckas
nporpeccusi, reoMeTpuueckas Mporpeccusi, OECKOHEYHO YyObIBarolas TeOMETpHUYEcKas IpOrpeccus;
YMEHHE 3a/1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOPMYIL.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01Bs16upath crocoObl penieHus 3a1ad npoQeccuoHanbHON AEATeNbHOCTH MPUMEHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM

MarepuanbHoe obecnieuenue: VHauBuIyaibHbIe 3aJjaHusl, CIIPABOYHBIE MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

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

3amaunue 1 3aganue 2
1. HaliTu BOCbMOM WIEH MOCIEI0BATEABHOCTH;
l 2. E n. 6. x2-2x-3
2" 374" n+1’ lim,,5 x24+x-12
. Haittu HoMep umcna 3 B mociie10BaTeIbHOCTH:
Zn + 1 7 i x2-1
a, = 2 limy 701
3. Belunciurs:
2 —
lim (3x - 8x+5) 8.lim,_, 6";75"4
x—>—2 2x
4 lim,_,, Y2
Ay 7=
1-2x 9.i VIE+1
dimy o e
x2-16 Vx+1-2
5.lim,_, —— — 10.lim,_,5

Ilopsinok BbINOJHEHHS padOThI:

BauMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIydae 3aTpyAHEHHUS BOCIOJIb3YHTECh CIIPABOYHBIMU
MaTepHuajiaMM), BBIIOJHHUTE 33/1aHUE

Xoa pa0doThI:
3amganue Nel

1. JleBATHIN YIEH MTOCIEN0BATENLHOCTH ¢, = (j:s_;) paBen?
2:-9-1 17 17 17
K <\/93 +3) V732 2iss T 2viss
2. Homep urcna 6, SBISIONIETOCS YWICHOM MOCIEA0BATEILHOCTH a, = n? —5n  paBeH?
6=n%-5n
n%-5n-6=0
n;=6
n,=-1 —TIOCTOPOHHHI KOPEHb T.K. HOMEP HE MOXKET OBITh OTPUIIATENLHBIM YUCIIOM.
OtseT: N=6.

3amanue No2
o 0
Haiigure npenesnsl mpeaBapuTeNsHO M30aBUBIIKUCH OT HEOTPEACIEHHOCTH (5)

. x*-81 _ (0\ _ ..  (x-9)(x+9) _ ;. x+9 _ . 18 _ .. o
L timynlogy = () =I5 = Iy = I 3 = 2 = 2

. X2+4X—5_ [ (x+5)(x=1) _ . s T _
2. limy_,; —— = (0) = }Hli(x—n = ng}(x +5) = Ll_l‘)l’ll(l +5) = }(1_r>r11(6) =6
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= —4 - _
x> +4x—-5=0 {x1+x2 _>{x1 >

x1+x2 = _5 - xz = 1
31 Vatx—vJa—x _ (9) (x/a+x Va—x)(Va+tx+Va-x) _ lim (Va+x)?-(Va=x)? li atx—a+x
+ My x “\o x—>0 x(Va+x+va— x) - xl_>o x(\/a+x+\/a x) xlll’(} x(Va+x+Va—x) -

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

Brrunciuts npeaensl UMEIINE HEOTIPEACIEHHOCTh (;)
x3 2x% 3x 4 3

BahEtE I+ 23 . 1404040
4x3 3x2 2x -

1
- 1 —)4-3 — 0+0+0 —
o444 4+0+0+ 4
xoo3+3++ x—00 >t—5  x—o0© X—00

3

. 2x343x%4x ) . 3t ata . 2+t . 24040 2

5. lim — = (—) = lim £5*—* = |im =& = lim = (—).Z-i-oo
X—>00 x“+4 X—00 x_+_ X—00 ;+x—3 x—oo 0+0 0

4, lim,_

x342x%43x+4 _ (oo)

4x3+3x2+2x+1 o0

(0 B 3HAaMeHaTeNIe MPUHUMAEM 32 OECKOHEYHO MaTyl0 BEITUUYHHY.)
®opMma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIOJTHCHHOE 33/ IaHHC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBITOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

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

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

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MTPABHIILHBIX BBEIBOJIOB.

Tema 3.1. IIpouzBognasi pyHKIUM U ee MPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 27

«HaxoxkneHue npou3BoHBIX N0 onpeneaennio. [Ipasuiaa n popmyisl 1ndpepenuuposanus,
TA0JIMIA POU3BOIHBIX 3JIEMEHTAPHBIX (PyHKIMI»

Heas padorbl: OTpaboTaTh ompeneneHue MNpou3BOAHON ¢yHKuuU. [IpumeHATs QopMmynsl U
npaswia Auddepenurpoanns. HayuynTbcs HaX0AUTh TPOU3BOJHYIO B 3a/1aHHOM TOUKE.

IIpakTnuyeckas padora popmupyer:

[IP64ymenune onepupoBaTh MOHATHAMU: (YHKIMS, HenpepbiBHas (QYHKIUS, [POU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTErpail, YyMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (YHKIIMM,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUalbl; UCCIEI0BATh B MPOCTEHINNX CiIydasx (YHKIUH Ha MOHOTOHHOCTb,
HaXOJUTh HaAWOONbIIME W HAMMEHbIIUE 3HaueHUs (YHKUMN; CTpOUTh TpapuKd MHOTOWIEHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTUYEeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PELICHUH 3a7ad
Ha JBW)KECHUE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHBIE 337jaul HAa HAauOOJIbIIMEe U HAaUMEHbIINE 3HAYEHUS,
Ha HaXO0>KJIEHUE IYTH, CKOPOCTU U YCKOPEHHUS.

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TIepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, TEepBOOOpa3Has, OINpeAeNeHHbIH HWHTErpajl; yMEHHE HaxXOJUTh ACHMIITOTHI Tpaduka
(GYyHKIMHU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;

82



YMCHHUC HCIOJb30BaTh MNPOU3BOJHYIO [JII HUCCIICAOBAHUA q)yHKL[I/II\/'I, UL HAXOXKACHUSA HAWITYYIICTO
pEeIICHUA B IPUKIAAHBIX, B TOM YHUCJIC COLHUAJIBbHO-3KOHOMHYECCKUX U (1)I/ISI/I‘IGCKI/IX 3agadax, O
OIMPCACIICHUA CKOPOCTU W YCKOPCHHA, HAXOJAUTH IUIOIIAAN H 00BbEMBI (1)I/II‘yp C IIOMOIIBIO HHTCrpaJia,
IMPUBOJUTH MIPUMEPBI MATEMATHUYCCKOI'0O MOJACINPOBAHHKS C IIOMOIIBIO ,Z[I/I(b(bepeHHI/IaHBHBIX ypaBHCHHfI.

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH IPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03. [ImannpoBath U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BHUTHE,
IPEIIPUHUMATENbCKYIO JEeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 110 IPaBOBOM
¥ (UHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

3aganme:

1. Haiigure y' = (0), ecnmny = x% — x

2. Haiigure y' = (3), eciny = —3

3. Haiitu npousBomHble (QYHKIMA  WMCIONB3YyS MNpaBHja  BBIYUCICHHS W TaOJIHILy
MIPOU3BOIHBIX dJIEMEHTAPHBIX (DYHKITUH.

4. BBIYUCIUTH MPOU3BOIHYIO (DYHKIIMH B TOUYKE.

3amanue 1 3aganue 2

1) y=7x*-4x>+5x2-2; | 6) £(t)=0,5t+0,6>+0,8t+8;  £(1)-2
X X4 (T

2) y=5v/x- %— += 7) f(x)=ctgx-tgx; f Z) -?

3) y=3ctgx+5Inx-3%; | 8) f(x)=25"+3-¢%;  £(0)-?

4) y=(9+x3)(2x-1); 9) f(x)=cosx-(1+sinx); f(g) -2

3

5)  y=2 10) =22 f(1)-2

3x+5° eX-1"

Iopsaok BbINOJIHEHUS PA0OTHI:

Brruucnenne npon3BoaHON GYHKINH y = f(x) TPOU3BOAUTCSA 1O 0OIIEMY MPABHITY
mddepeHIpOBaHUS:

1) TlpumaBas apryMeHTy X IpUpaIieHUe Ax U TOJICTABIIASA B BRIpAKCHHUE (QYHKIIMHA BMECTO
apryMeHTa X HapallleHHOE 3HaueHUE x + Ax, HAaXOJMM HapalleHHOe 3HaueHue QYHKINH: y + Ay = f(x + Ax)

2) BobrunTas u3 HapanieHHOTO 3HaYeHHE (PYHKINU € MepBOHAYaTIbHOE 3HAYCHHE HAXOJUM
npuparieHne GyHKInuu:

Ay = f(x + Ax) — f(x)

3) Hemum mpuparienue GyHKIUH Ay Ha IPUpAIICHHe apryMEHTa Ax; T.€. COCTaBJIsIeM OTHOIICHHE
Ay _ f&x+8x)—f(x)
Ax Ax
4) HaxoauM mpeJielt 3TOro OTHOIICHHS TIPH Ax — 0, T. e.
Ay f(x + Ax) — f(x)
lim — = lim ———
Ax>0AX  Ax-0 Ax
DTOT mpesesn U ecTh MPOU3BOHAS OT QYHKIUH y = f(X)

Xox pa0doThI:
1. Haiitu: y'(x), eciny = 2x? — 3x
HaxoauM MpOM3BOAHYIO MO O0IIEMY ITPABHITY:
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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

Ay _ 4xAx+2(Ax)2-3Ax _ Ax(4x+28x-3) _ _
)5 = o = SO — 4x+ 20x - 3

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3HaueHue npou3BOAHON IpH x = 3.
y'(3)=4:3-3=0

2. Haiitu y’(4), eciuy = vx
1) y+ Ay = yWx + Ax
2) Aylex+Ax—\/§
3) by _ Vx+dx—vx
Ax Ax

4) li Yy _ VE+HAX—VX _ li (VEHAX—VX) (VX+AX+HVE) _ li A 5 Ax _
Max-0y, = Maxoo ™ = MMa0 ™0 7o o0 o) X0 p (R aiv)
limAx—01x+Ax+x=12x
Haitnem 3HaueHue NpoM3BOAHOMN B TOUKE X = 4, y'(4) = ﬁ = %

3. Haiitu mnpousBogHble  GYHKIUH  HUCMONB3ys  MpaBWia  BBIYUCICHUA U Tabnuily
MIPOU3BOIHBIX AIEMEHTAPHBIX (YHKIIUN
Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

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

— ’: t X) =
¢’ =0,c— const; x'=1; cyy =c-u

uxv) =u=+V

1 . [— ’
(&),:2& (u v’) u'v+uv
(Ej _uv+u
=
v v
(log, x)' = ——
xIna

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

3. X
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T S ax4]) 2x-2x-2
'—(X+j—v:2x; Voo |oL2x- (x+1) _2x-2x-2 _

2x ) (2x)? 4x*

’
u) _uv-uv
Vv v2
4x? 2x2"

4. BerYrcIuTh TPOU3BOAHYIO (DYHKIIMU B TOUKE.
y=3x>-8x*+9x* -4
Y (-1)=3-(-1)°-8-(-1D)*+9(-1)2—4=-3-8+9—4 = —6.
1. y =5sin Xcos X
y' (g) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos?x — sin?x) = 5(cos2x) = 5(cos2 g) = =5cost =5+
(-1)=-5

2 1

dopma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M aKKypaTHO BHITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OueHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MIPOBEJEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansTue Ne 28
«Bbrunc/ieHHe NPOU3BOAHBIX CJOKHBIX QYyHKIMID)
Heab padorbl: HayunThcs BEIYUCISTH IPOU3BOIHBIE CIOKHBIX (QYHKIUI

IIpakTuyeckas padora popmupyer:

[IP64ymenue onepupoBaTh MNOHATHAMM: (DYHKIUMS, HenpepbiBHAs (YHKIMSA, MPOU3BOJHAS,
nepBooOpasHas, ONpeeseHHbI WHTErpail, YyMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIIMM,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUaAlIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJUTh HAuOONbIIME W HAUMEHbIIWE 3HAaYeHUs (yHKUUN; CTPOUTH TIpadUKH MHOTOUJIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PELICHUH 3ajad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HauOoJblIME U HAaUMEHbIINE 3HAYeHMUS,
Ha HaXO0>X/IEHUE IYTH, CKOPOCTU U YCKOPEHHUS.

[IPy8 ymenue cBOOOJHO ONEpUPOBaTH MOHATUSAMH: Trpapuk (yHKUMU, oOpaTHas (QyHKIHS,
KOMMO3ULUS (PYHKIMH, TuHEHHas (QyHKIUS, KBagpaTU4Has (DYHKIUS, cCTeleHHas (QYHKIHS C LENbIM
MoKazareiaeM, TPUTOHOMETpHuYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPUUYECKHE  (DYHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (GYHKUUH; YMEHHE CTPOUTHh Trpaduku (QYHKIHHA, BBINOIHATH
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npeoOpa3oBanusi rpadukoB (QYHKIHUI; yMEHHE HCHOJB30BaTh Tpapuku (GYHKUMHA [UIST U3yYCHHS
IIPOLIECCOB U 3aBUCUMOCTEH NMPHU PELICHNUH 33aJa4 U3 APYTUX y4EOHBIX MIPEIMETOB U U3 PEAIbHON KU3HH;
BBIpaXaTh (hOpMyJaMH 3aBUCHMOCTH MEXAY BEIMUYMHAMU; YMEHHE CBOOOJHO ONEPHPOBATH MOHATUSAMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (PYHKIMH, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIMH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMM Ha IPOMEXKYTKE, yMEHHE
IIPOBOJIUTH UCCIIEOBaHNE (DYHKLIMU; YMEHHE UCIIOIb30BaTh CBOMCTBA U IrpapUKu PYHKIUHN 11 perieHust
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHON IIIOCKOCTH MHOXKECTBA
peleHni ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[IPy10 ymenue omepupoBaTh MOHATHAMHU: HENPEPBHIBHOCTh (YHKIMH, aCHUMITOTHI Trpaduka
GbyHKuMu, 1epBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpENEeNeHHBI HHTErpall; yMEHHE HAXOAWTh AaCHMOTOTHI Tpaduka
(GyHKLINHU; yMEHUE BBIYUCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUHU (YHKIIUH,
HAXOJUTh ypaBHEHUE KacaTelbHOH K Trpaduky (QyHKIMH, YMEHHE HCIOJIb30BATH MPOU3BOIHYIO JUIS
ucciefoBaHusl (YHKUMH, Ul HAXOXKAEGHUS HAWIYUIIero pelIeHus B IPUKIAAHBIX, B TOM 4HCIE
COIMANIEHO-9)KOHOMHYECKUX U (PU3UUECKUX 3a/1auax, Uil ONPEIeICHUs] CKOPOCTH M YCKOPEHHUS; HAXOAUTh
WIomaan u o0beMbl (GUIyp C MOMOINBIO MHTErpaja; MNPUBOAMTH IPUMEPHl MaTEeMaTHYECKOTO
MOJIETTMPOBAHUS C OMOILBIO U hepeHITNaIbHBIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl penieHus 3afad npohecCHOHATBHON 1eATeIbHOCTH MPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [1nanupoBaTh U peain30BbIBaTb COOCTBEHHOE MPO(ECCHOHATBFHOE U TMYHOCTHOE Pa3BUTHE,
MPEIPUHAUMATEIBLCKYIO JEATSIILHOCTh B MPOQPECCHOHANBHON cepe, UCIOIb30BaTh 3HAHUS 110 ITPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIIHIX

OK 04 DddexTnBHO B3aUMOICHCTBOBATh B pabOTaTh B KOJUICKTHBE M KOMAaH/IC.

MarepuanbHoe obecnieuenue: VHauBHIyalbHBIC 3aaHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIINN.

3ananme.

3aganme 1: Haiftu npousBoaHble (YHKUMH HCIONB3ys MpaBUiia BBIYMCICHUS U TaOIHUILY
MIPOU3BO/IHBIX CIIOXKHBIX (DYHKIIUH.

3aganue 2:BpyucinuTh NpOU3BOIHYIO (DYHKIIMY B TOUKE.

3amaamneNel 3amanneNo2
1)y = (mx* +4)° 2)y = m*cos(px* —m) -y (1)=2
3)y =(e™ +kx) Ay =k yi1)=2
5)y =12 Px"-mx 6)y = ctg (px* —mx) V(2)=2
7)y = In(x* + px™) 8)Y = /mp* + kX .y1(.2)=7
9)y = log, (mx+Kk) _ (aPkyx |

10)y = (P ) *VxP + mx y(3)=2
11)y = p*sin(kx+m) __In(px") |

12)Y = S cosmx Y (-3)=?

I'ne P — 4uciio 6yKB B UMCHHU, M — YHCJIO 6YKB B (baMI/IJ'II/II/I; K — 49HUCJIO GYKB OTUYECCTBA.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysch KOHCIEKTOM JIEKLIUN U CIPAaBOYHBIMHU MaTepHallaMu, BHIIIOJIHUTE 3aJaHHeE.

Xox padoThI:
3aganue Ne 1

Haiitn mpousBogHble (QYHKIMH HMCHOJNB3YS NpaBWiIa BBIYUCICHHS M TAaOJUIy IPOM3BOIHBIX
CIIO’KHBIX (PYHKIUH

«[IpaBuia BeruMcIeHUS M TaOIHIly IPOU3BOJHBIX CIOXKHBIX (DYHKITHI

n-1 ,r

(u") =nu™u (sinu)’ = cosuu’
(e") =e'u’ (cosu) =-sinu-u’
a')=a"Inau’ , 1, u’
@) (t9u) =——u'=—3
COS” X cos” u
1, , , u’
(Inu) ZJU =— (ctgu)' =—— 2 U ==
sin“u In“u
1 u’ 1 u’
log, u)’ = = u) =——u'=——
(loga ) ulna ulna (u) 2u 2u

L y = (B%x% —4x)%;
y' = ((3'x2 — 4x)°%) = 5(3x% — 4x)* - 3x? — 4x)’
=5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.
o Y =sin(3x—x*)

y'(sin (3x — x2))" = cos (3x — x%) - (3x — x2)" = (3 — 2x) * cos (3x — x2).
3 Y =6In5x

2

1

y' = (10In2x)" =10(In 2x)’ :10.i L(2%) = 10-
2X 2X

3amanue Ne 2
Brruuciauts npou3BoAHYI0 (PYHKIIUN B TOUKE.

1. y' =Wxz+6);  y'(3)=?
1 2x x
'=(Wx2=6) =——— - (x2+6) = =
¥ = ) , 2\/x23+6 ( ) 2Vx2+6 Vx?+6
y'® = 3%+6 V96 VI5'

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepum ouenku:

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

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

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PaOOTHI OBUTH TOTYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 3.1. IIpousBoanHasi QyHKIIUU U ee IPUMEHEHUE
IIpakTuyeckoe 3ansaTue Ne 29
«['eomMeTpryeckue MPUIOKEHUS TPOU3BOTHOI)

Heap padorbi: HayuyuTbCcsi COCTaBIATH ypaBHEHHE KacaTebHOM K JIaHHOM KPHUBOM B TOYKE
KacaHWs; HaXOJUTh YTJI0BOU KOA((UIIMEHT KacaTeIbHOM, TPOBECHHBINA K KPUBOM.

IIpakTuyeckas padora ¢popmupyer:

[Ipy8 yMeHme cBOOOTHO OMEpUPOBATH MOHATUSAMH: TIpaduk QGYHKIUHA, OOpaTHas (YHKIIHS,
KOMITO3UIMST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAs (YHKIUS C IEIBIM
MoKaszareieM, TpPUTOHOMETpHUeckue  (QyHKIMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareibHas ¥ Jiorapupmudeckas (yHKIUH; yMCHHE CTPOUTHh Trpadukud (QYHKIUH, BBIOTHSITH
npeoOpa3oBanus rpadukoB (GYHKIUN; YMEHUE HCIONb30BaTh rpaduku QyHKUMNA A7 U3y4eHUs
IIPOLIECCOB U 3aBUCUMOCTEN MPU PEUICHUU 33aJa4 U3 JAPYTUX y4EOHBIX IIPEIMETOB U U3 PEAbHON KU3HH;
BBIpaXKaTh (POpMyTIaMH 3aBUCUMOCTU MEX]y BETUYUHAMH; YMEHHE CBOOOTHO OMEPUPOBATH MOHITUIMU:
YeTHOCTh (DYHKIMHU, MEPUOTUIHOCTh (DYHKIHMH, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIHH,
KCTpeMyM (QyHKIMM, HauOolblliee M HaUMEHbIIee 3HA4YeHUA (QYHKIMH Ha MPOMEXKYTKE, yMEHHE
MIPOBOIMTH HCCIIEOBaHNE (DYHKITUU; YMEHUE UCITOJIB30BATh CBOMCTBA U TpaduKu PYHKIHMIA TSI PEIICHHUS
ypaBHEHUH, HEPABEHCTB U 33/1ay C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA
pELIECHNI YpaBHEHWIA, HEPABEHCTB U UX CUCTEM;

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upats crocoObl pemieHus 3a1a4 npo(ecCHOHAIBHON JesITeIbHOCTH TPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJJIEKTHUBE M KOMAaHJIE.

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

3ananne:

1. Haiingure yrioBoil Ko3(p¢UIMEHT KacaTeIbHOM, NPOBEACHHONH K mapabone  y = —x*+ xB
TOYKEXx, = —2

2. HaiinuTe yrona HaKJIOHEHA K OCH KacaTeJIbHOM, IPOBEIEHHON K KpUBOH y = x3B TOUKE x, = —2

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

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. 3navyeHne mNPOM3BOAHOW (YHKIHMH y = f(x) TPH x =x, PABHO YrIOBOMYy KO3DDUIIMEHTY
KacaTelbHOU, MPOBEJCHHON K KPUBOH y = f(x) B &€ TOouke ¢ abcumccoil x, , T.e. k'= y'(xy) = f'(x,) = tg x
IJI€ ®-YIOJl MEXAY KacaTeJIbHOU K KPUBOM B TOUKE M, (xy; V) Y MOJIOXKUTEIIBHBIM HAIIPaBICHUEM OCH 0., .

2. YpaBHEHHE KacaTeJIbHON K KPUBOH y = f(x) B TOUKE UMEET BHI Y — vy = f (xp)(x — x;)-

3. HampaBrienue KpuBOi B KaXJI0M TOUKE ONpeeNsieTcs HalpaBlIeHUE KacaTelbHOW K HEel B ATOM
TOYKE, MO3TOMY JUIsl HAXOXKJCHMS YIJIa HAaKJIOHHOM KPUBOM B JTAHHOM TOYKE HAJ0 BBIYHMCIHUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.
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Xoa padoThI:

1. Haiitn yron HakiioHa K OCH 0,KacaTeIbHON IIPOBEICHHOW K KPUBOM y =sinx B TOUYKE
PR

-HaiiJIeM TPOU3BOJAHYIO0 QYHKIHUIO ¥ = sinx y' = cosx

-HaiJleM 3Ha4eHNE IPOU3BOJHOM B TOUKE x =2y’ G) = cos3 =

o v 1
-TaHI'CHC yI'Jla HaKJIOHa KaCaTCJIbHON B JaHHOU TOYKE paBCH k= tg o¢ , OTKYyJa %= arc th & 26,67

2. Ilox kakumu yriamu napadosna y = x2 + x IepeceKkaeT och 0, ?
p - -

-Haiinem Touku nepecedenust mapadosbl € OChIO 0,, PELUINB CUCTEMY
r=x% 4 x —-1;0

{} y=0 == {([0: 0))

-[Tapabona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrimoBeie KO3QHUITUEHTHI
KacaTeIbHBIX K Mapadoyie B 3TUX TOYKaX

y=@i4+x)=2x+Lk(-1)=2(-1)+1=-1,k(0)=2-0+1=1

- BBIYHMCIWIM YIJIBL o, u o, , oOpa3yeMble KacaTelbHBIMH B TOYKaX MepecedeHus mapadoibl ¢
OCBIO O, tg ogy= —1,00,=135%; tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM y = 3x% — x B TOUKE x5 = —1

-HaiAEM MPOU3BOJIHYIO KPUBOM B TOUKE X

y'=03x—x)=6x—1;y(-1)=6(-1)—1=-7

-HalJIeM KOOPJIMHATY TOYKH KaCAHUS:

y(=1) = 3(=1) = (—1) = 4 M(~1; 4)

-IIOCTaBUM B ()OPMYITy YPaBHEHHS KacaTeIbHOM:

y—4=-7x+1)

yv—4=-Tx-7

7x + v + 3 = 0 — ypasHerue xacamensHorl

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTEIOBATENBHOCTH NEHCTBHUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJTYYUTh MPaBUIIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/ENaTh PABIIBHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansTue Ne30.
HccaenoBanue GyHKIMHA ¢ MOMOIIbIO IPOU3BOAHOM M NMOCTPOeHUE rpaguKoOB

Heanb padorbi: PopMupoBaTh HABBIKM HCCIEI0BAaHUSA QYHKIIHI ¢ TOMOLIbIO TPOU3BOIHON U
MOCTPOEHHSI IPaUKOB.

IIpakTuyeckas padora ¢popmupyer:
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[1P64ymenue onepupoBaTh MOHATHAMHU: (YHKIMS, HeENpepbiBHAas (QYHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTerpai;, yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
UCTOJIB3Ysl CIPAaBOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIMM Ha MOHOTOHHOCTb,
HAaXOJUTh HAuOONbIIME U HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTH TpaduKd MHOTOUWICHOB C
MCTOJIB30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JBM)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337jaul HAa HAaUOOJbIINE U HAaUMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

IIPy8. yMeHume cBOOOJHO ONEpHPOBATH MOHATUSAMHU: Trpaduk QyHKIUMU, oOpaTHas GYHKIHS,
KOMIO3ULUS (DYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTUdHas (QyHKIUS, CTereHHas (QYHKIHS C LENIbIM
MoKa3zareiaeM, TPUTOHOMETpHUYecKHe  (YHKIMH, OOpaTHble  TPUTOHOMETpPUYECKHE  (YHKIIUH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh TIpadukd (YHKIHUN, BBITOIHSATH
npeoOpazoBanus TpadhukoB (QYHKIMNA, YMEHHE HCIONb30BaTh Tpapuku QYHKIOUH I8 W3ydeHUs
IPOLIECCOB U 3aBUCUMOCTEH IIPU PELICHUN 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U U3 peabHOM KU3HH;
BbIpaXkaTh (OpMyJIaMHu 3aBUCUMOCTU MEX]ly BeIMYMHAMM; YMEHHE CBOOOHO ONEpUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, TEPHOAMYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (QyHKIMM, HauOoIblliee W HaWMEHblee 3Ha4YeHHs (YHKIUU Ha TMPOMEKYTKE; YMEHHE
MIPOBOJIUTH MCCIIEOBaHNE (DYHKIIMU; YMEHHE UCIIOIB30BATh CBOMCTBA U Tpadpuku PyHKIHIA TS perieHHsI
ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA
pELIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
¢byHKIMK, TIepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECCKHH M (U3UYECKUH CMBICT
MIPOM3BOJIHOM, TEpBOOOpa3Has, OINpeAeNCHHBIH HHTErpall; yMEHHE HaXOJUTh AaCHMIITOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKIIHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduky GbyHKIUY;
YMEHHE HWCIIOJIb30BaTh IMPOU3BOAHYIO JUISI MCCIENOBAaHUS (YHKUWH, Ui HAXOXKICHUS HAMITYYIIero
pellieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, st
OTIpEJIENIEHUs] CKOPOCTH M YCKOPEHUS; HAXOMUTh TUIOMIAIN U 00BEMbI (PUTYp ¢ TIOMOIIBIO MHTETpaa;
IPUBOANUTH MPUMEPBI MATEMAaTHUYECKOT0 MOJICIIMPOBAHUS C MOMOIIBIO U PepeHIINaNbHbIX YPAaBHEHUH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. [InannpoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE PA3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHOM cdepe, UCTIONb30BaTh 3HAHUS 10 MPABOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX

OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH 1€

MarepuanbHoe obecnedyenue: VHIuBHayanbHbIE 3alaHusi, TAOJIUIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganme:
1. HampspkeHne Ha MUKPOKOHTpPOJIEpE MEHSETCSI OT BPEMEHH IO 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiiaute MOMEHT BpeMEHH, IPH KOTOPOM HANPSHKEHHUE JOCTUTHET

MaKCHMaJIbHOTO 3HAYECHUS.
2. DOyHKIUA 33J1aeT TEXHOJOTHYECKH mporiecc. Haiure axcTpeMyMbl (YHKITHH:

Flx) = x* — 4x?,
3.

OyHKIMA 3a/1aeT TeXHOJIornYeckuit mpouecc. Mccnenyiire GyHKIIMIO HA MOHOTOHHOCTD U

skcTpeMyMbl: f(x) = 3x° —25x% + 60x
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4. Haiimute TPOMEXYTKHU BBITYKIOCTH (PYHKITUH:
filx) =x*—10x* +36x>+ 100

5. dynkmusa 3amaeT TEXHOJOTWYeCKWi mporecc. Mccnenyiite (QyHKIUo0O 1o oOmeld cxeme Hu
MOCTPOWTE ee Tpaduk:

1. flx) = 5x% — 3x5.

2. flx) ==

x2—4'

Iopsinok BbINOJIHEHHSI PA0OTHI:

1) Banummre QyHKIHUIO.
2) Ompenenure, KaKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BAThCS [UIsl BBIIOJIHECHHS 3aaHUSL.
3) IlpumeHHUTE COOTBETCTBYIOIIMI AITOPUTM.
4) 3anuimre OTBET.
5) Ecian HeoOXoIuMO MPOBECTH MOJHOE HCCIeAOBaHUE (PYHKIMH, TO MPOBEAUTE €ro, UCIONb3Ys
OOIIYIO0 CXeMY UCCIICIOBAHMS:
1. Haiitu obmacts onpeaenenust Gpynkuuu D (y).
2. Haiitu (eciu 3TO HE BBI3BIBAET 3aTPYAHEHUN) TOUKH IepeceyeHus rpaduka ¢ ocIMU KOOPAUHAT
(mpu X =0 u mpu y = 0).
3. UccnenoBarh (hyHKIMIO HA TIEPHOJUYHOCTh, YeTHOCTD U HEYETHOCTb.
4. HaiiTu nHTEpBaIbl MOHOTOHHOCTH, TOUYKH SKCTPEMYMOB U 3HAYCHUS (DYHKIIUU B STHX TOUYKAX.
5. Haiitn mHTEpBaJIbl BRITYKJIOCTH (BOTHYTOCTH) ¥ TOYKH Neperuda rpaduka GyHKINU.
6. Haiitu acuMntoTsl rpaduka GyHKIUH.
7. HaliT 1ONOJHUTENbHBIE TOYKHU U TOCTPOUTH TpaduK MO pe3ynbTaTaM UCCIICOBAHMUS.
8. Haiitu 06n1acTh 3HaUE€HUH.

Xoa paGoTsI:
1. HUccnenoBaTh GyHKIHIO y = x> — 6x? + 9x — 3 U MOCTPOUTH TpaduK.

- yHKIUS OTIpEIeJICHHA Ha BCEU YMCIOBOM MPSAMOM: D(x): X € (—o0; o)

-naHHas QyHKIUS HE SBISETCS HU YeTHOM, HU HEYETHOM: y(—x) = (—x)3 — 6(—x)? + 9(—x) — 3 = —x® —
6x% —9x — 3 = —(x3 + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKY TmepecedeHusi Trpaduka C OChIO O, , mosnorag x=0 , IOJIYYHUM y = —3 TOYKH
nepecevyeHus rpaduka ¢ ocblo O, B JAHHOM CJyyae HalTH 3aTPYIHUTEIBHO.

-HaAEM MPOU3BOJHYIO: y' = (x* — 6x% + 9x — 3) = 3x* — 12x+ 9

-HaWJIEM KPUTUYECKUE TOUKH, JIJISI ATOTO y' = 0 ,T.€ 3x* — 12x+9 =0

X2 —4x+3=0;%;, = 1;x, =3
-rccneayeM QyHKIMI0 HAa MOHOTOHHOCTD

+ - +

v

1 3
(—o0; Du(3; ) rpaduk GyHKIIHHM Bo3pacTaer, (1;3)-yObIBacT
-rccueayeM GyHKIUIO 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
-HCTIONB3YS MOJYYCHHBIE TaHHBIE CTPOUM UCKOMBIN TpaduK.
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2. HWccnenoBaTh (QYHKIMIO U IOCTPOUTH €€ rpaduk.

x°
}:‘:

2x—2
1. O6nacts onpenenenns GyHkuun D (f) = (—oo; 13U (1; +00)
2. Tlpu moacTaHOBKe 3HAYeHHUS x = 0 moy4yuM y(0) = 0.

Takyro ke TOUKy HOJY4YMM, €CIIU NpHUpaBHsAeM (QYHKIMIO K Hymato. Touka x = 0 - eIMHCTBEHHas
TOYKa IEPECEUEHUs C OCIMU KOOpJUHAT.

3. [IpoBepsieM QYHKIIMIO HA YETHOCTh

yl—x} = Lot ¥

—2x-2 X+

yi—x) = ylx); y(-x) = —y(x).
Wrak, QyHKIMS HA YeTHAsl, HA HeYEeTHAs, HEIIEPHOIUUECKasl.

4.J11s1 OTBICKaHHSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM IIEPBYIO MTPOU3BOIHYIO (PYHKIIMH

2¢(2x —2) —xf . 2 4xd _ 4y 24 24 _ 4y

@x-2¢  @-2° (@x-2

J;‘:

[IpupaBHUBast ee K HYJIO, MOJYyYUM KpUTHYECKHE TOUKH x = 0:x = 2. OHM pa3OuBaroT o0nacTh
OIpEAEIICHYsI Ha CIEAYIOIINE UHTEPBAIBI MOHOTOHHOCTH (—o2; 0 W (0; 13U (1 2) U (2; +o0)

HccnenyeM ITOBCACHUC HpOHSBOHHOﬁ CJICBA M CIIpaBa OT HaliJICHHBIX TOYEK p336I/IeHI/I$I.

I'paduuecku MHTEPBAJIB MOHOTOHHOCTH OYAYT UMETh BH]L

Uccnenyemast pyHkmst Bo3pacTaeT Ha MHTepBaiax (—oe; 0} U (2; +e2) u yObIBaeT (0: 1) U (1: 2).
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5.Touka x =0 TOYKa JIOKATLHOTO MaKCUMyMa, x = 2 — JIOKQJIbHOT0O MUHUMYyMa. Halinem 3HaueHue
(bYHKI_II/II/I Yoax = 0: Fmin = 2
6.. J1J1s1 OTBICKaHUSI HHTEPBAJIOB BBITYKJIOCTH HAWUJIEM BTOPYIO POU3BOIHYIO

s B-d@-2-f-2@-2o2 8 8 1
7 (2x — 2)* T 2x -2 " 8(x-1) (x-1)°

Takux MHTEPBAJIOB HET, IOCKOJBbKY BTOpas IPOU3BOAHAS HE IPUHUMAET HYJIEBBIX 3HAYCHUH B
o0acTu ompeesieHusI.

7. llpsimast x = 1 — BepTUKAJIbHAS aCUMITOTA (PYHKUIMHU. Y paBHEHHE HAKIIOHHOM aCUMIITOTHI HUMEET

BUO v="Fkx+b.

L= i fix) " x i x i 1 L
T ae x _ri-mx(lr—E:Ix_rl—mzx:—Ex_rl—-T:7_;_2
Tox
. x’ 1 Coxt—x(x—1) xt-—x"4x x . 1 1
ATt R TN R - TN LR - T T S A
T ox

8.Ha ocHOBe MpOBEIECHHOTO aHalM3a BBHINONHAEM MocTpoeHue rpaduka QyHkuuu. s 3Toro
CHayajla CTPOMM BEpPTHKAJbHbIE M HAKJIOHHBIE ACHMITOTHI, 3aT€M HAaXOJIUM 3HAaYeHHE (QYHKLUU B
HECKOJIBKMX TOYKAX M 110 HUX IPOBOAUM IIOCTPOCHHUE.

y=(x+1)/2

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

Kpurtepun onenkmn:
Ouenka "oTJHYHO'" BBICTABIACTCSA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOI0IEHUEM

HCO6XO,[[I/IMOI71 IOCICI0BATCIbHOCTHU ﬂeﬁCTBHf/'I; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC

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 3.1. IIpousBoanasi QyHKIIMU U ee IPUMEHEHUE
IpakTnyeckoe 3ansitue Ne 31
«Pemenue npuKIagHBIX 32124 € IOMOUILIO IPOU3BOTHOI)

Heanr padorbi: Hayuutbcs NpuMEHSATh  HNPOM3BOAHYIO (YHKLIMH NPU PEIICHUM MPHUKIAIHBIX
3ajad.

IIpakTuyeckasi padora ¢gopmupyer:

[1P64 ymeHue omepupoBaTh MOHATUSAMH: (GYHKIHWS, HeTpepbiBHAS (QYHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTerpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTIOJB3Ys CIPABOYHBIC MAaTEPUANIbl; HCCIEOBATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaxXoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpadUKd MHOTOUWIEHOB C
MCTIOJIB30BAaHUEM allapata MaTEeMaTHYECKOTO aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPAKTUKO-OPHUEHTUPOBAHHbIEC 33a/1aul Ha HauOOJblIMEe U HAaUMEHbLINE 3HAYEHUs,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4YE€HHBIH METOJ JAJS pElleHUs 3a/aud, pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOIIECTBEHHBIX SBICHUAX, B
UCKYCCTBE; yMEHHE IMpPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHM POCCHMCKON M MHPOBOM
MaTeMaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO ONEpUpPOBaTh MOHATUSAMM: TIpaduk QyHKIMH, oOpaTHas ¢QyHKLHS,
KOMITO3UIMS (PYHKUIMH, JMHEHHas (QYHKUMs, KBaapaThuyHas (QYHKUMs, CTENEHHas (QPYHKIHS C LIEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIMH,
MoKasareibHass M Jorapupmuyeckass (yHKIUH; yMEHHE CTPOUTh TIpaduku (QYHKIHUM, BBITOIHATH
npeoOpa3oBaHusi rpadukoB (QYHKIUI; yMeHHE HCHOIB30BaTh Trpaduku GYHKUMH JUIST U3ydeHUs
IPOLIECCOB U 3aBUCUMOCTEN ITPH PELICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX NPEIMETOB U U3 PEaTbHON KU3HH;
BbIpaXaTh (POpPMYyJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHHE CBOOOJHO ONEpUpPOBATh MOHATUSIMHU:
YETHOCTh (DYHKLMHU, NMEPUOJUYHOCTh (PYHKLHHU, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTHb (DYHKIIUH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAaUMEHbIEe 3HAUYEeHUS (YHKIMM Ha IPOMEXYTKE, yMEHHe
MIPOBOJIUTH MCCIIEIOBaHNE (DYHKIIMU; YMEHHE UCTIOIB30BATh CBOMCTBA U Tpadpuku PyHKIMIA TS perieHHsI
ypaBHEHMH, HEPAaBEHCTB U 3aJlay C IapamMeTpaMiu; U300paxaTh Ha KOOPJMHATHOM MIOCKOCTH MHOXECTBA
pELIEHNI ypaBHEHWIA, HEPABEHCTB U UX CUCTEM;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMK, TIepBas ¥ BTOpas NpPOW3BOMHAS (YHKIMHA, TEOMETPUYCCKHA W (PU3UIECKUH CMBICT
MIPOU3BOJIHOM, TMepBOOOpa3Hasi, OINpPENENCHHBI HHTErpayl; yMEHHE HAXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKIINW; YMEHUE BBIYUCIATH TPOU3BOTHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKITHIA,
HaXO/JUTh YpaBHEHHME KacaTelbHOM K rpaduky (QyHKIMH;, yMEHHE HCIOJIb30BaTh MPOU3BOIHYIO JUIS
uccieoBaHust (YHKIHMK, JUIS HAXOKICHUS HAWIY4YIIero pENICHWs B MPHUKIAJAHBIX, B TOM YHCIE
COILIMAJIbHO-9)KOHOMHUYECKUX U (PU3UUECKUX 3a/1auax, Ul ONpe/IeeHUs] CKOPOCTH M YCKOPEHUsT; HaXOIUTh
IOMaa W OO0BEMbl (QUTyp C TIOMOINBI0 WMHTErpayia; MPHBOAWTH IPUMEPHl MaTEeMaTHYECKOTO
MO/JICIIMPOBAHUS ¢ TOMOILBIO AU PepeHIINaTbHBIX YPaBHEHUH;
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[IPy18 ymeHue MoOIENMPOBATH peallbHble CHUTYallMd Ha S3bIKE MAaTEMAaTHUKU; COCTaBISATh
BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHUIO 3a/1a4M, UCCIIEAOBAaTh NOCTPOCHHBIE
MOJICJIN C WCIOJB30BAaHUEM amrapara aiareOpbl, MHTEPIPETUPOBATh IOIYUYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIN C TOMOILBIO FT€OMETPUYECKUX TOHATHH M BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/1a4M; COCTABISATh BEPOSTHOCTHYIO MOJIENb M HHTEPIPETHPOBATH IMOJTYyYCHHBIH
pe3yabTar; pemaTh NPUKIAAHBIE 3a7ayd CPEJCTBAMU MAaTEMAaTUYECKOr'o aHajau3a, B TOM YHCIE
COIIMANIEHO-9KOHOMHYECKOTO U (PM3HMUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUIsl PEUICHMs 3aJadyM; NOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTeMaTWKM B HCKYCCTBE, YMEHME IPHBOJUTH IMPUMEPbl MaTEMATUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats cioco0sl penieHus 3agad npoecCuOHaTbHON AEATEIbHOCTH MTPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03. [ImannpoBath U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U JTMYHOCTHOE Pa3BHUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIIONIb30BaTh 3HAHUS 10 NIPaBOBOM
1 (UHAHCOBOM IPAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYaIHIX

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 06. IlposBasaTh TIpa)xaaHCKO-NATPUOTHUECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAJUIMOHHBIX POCCUICKUX TYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEKHAIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIMOHHOI'O TIOBEACHUS;

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOLIEH cpefbl, pecypcocOEpeKeHUI0, MPUMEHATh
3HaHUs 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OEpeXJIMBOrO MPOU3BOACTBA, 3()(HEKTUBHO AECHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb3oBathk cpeAcTBa (pU3NYECKON KyJIbTYpBI AJIi COXPAHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccnoHabHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUecKon
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBaThcs MpoheccHoHANbHOM JOKYMEHTAIe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

I1K1.1.dopMupoBaTh anropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUYECKUM

3aJaHUCM.

MarepuanbHoe obecneyenue: VHIuBHayanbHBIE 3aaHusi, TAOJIWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:

1. Inst cocTaBieHHs alropuTMa IMOUCKA HEOOXOJIMMO PEIIMTh 3aJadyy MaTeMaTHYEeCKH: UYTOOBI
YMEHBIINTDH TPEHUE KUJIKOCTH O CTEHBI MU JHO KaHajla, HY>)KHO CMAauMBaeMyI0 €10 IUIOIIAJb CAENIaTh Kak
MOKHO Majol. TpeOyercs HallTH pa3Mepbl OTKPHITOrO MPSMOYTOJIBLHOTO KaHala C IUIONIA/IbI0 CeUEHUs
45wm% IIPU KOTOPBIX CMayMBaeMas IuIoImaab OyJeT HauMEeHbLICH.

2. .CocTaBbTe TEKCTOBBIN (haiil pelIeHus 3aauu ISl HallMCAaHUs allTOpUTMA: UMEETCs TIPOBOJIOKA
JUIMHOM a MeTpoB. TpeOyeTcst orpaAuTh 3TOM MPOBOJIOKON MPSIMOYTOJIBHBIN Yy4acTOK 11€Xa, 0JlHAa CTOPOHA
KOTOPOT'O MPUMBIKAET K CTEHE, TaK, YTOOBI IUIONIA/1b OTOPOKEHHOT0 Y4acTKa Oblila HanOOoIbIIeH.

JInst OThICKaHUSI HaUMEHBIIEro U HauOOJbLIEro 3HaueHUs (GYHKIUH, AUpPepeHInpyeMoil BHYTpU
OTpe3Ka U HENpPephIBHOM Ha €ro KOHIIAX, CJIeAyeT HaWTH BCEe KPUTHUECKUE TOUKU (DYHKIMH, JIEKaIue
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMM B ITUX TOUKAX M Ha KOHIIAX OTpe3Ka, a 3aTeM M3 BCEX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HaMEHbIIIee M HanOoblIee.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Haxoaum KpuTHUYECKHE TOYKU (HYHKIINH.

2. IIpoBepsiem, Kakue U3 HAWJCHHBIX KPUTHYECKUX TOUYCK JISKAT BHYTPH 331aHHOTO OTpE3Ka.

3. Haxomum 3HaueHWs (QyHKIMH Ha KOHILAX OTpPE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. W3 BceX MOMY4YEHHBIX 3HaUCHUH (DYHKIIMM BEIOMpaeM HauMEHbIlee ¥ HanOoJIbIIIee.

Xopn padoThl:

1. TpebGyercs U3roTOBUTH J€Tajdb B BUAE MPSMOYIOJIBHOTO Mapajljiesienuiesa, B HIKHEM
OCHOBAHHU KOTOPOTO JIGKHUT KBaZpaT (BEpXHss 4acTh OTKpHITAa), a 00beM paBeH 108 oM. IIpn xaxux
pa3Mepax JeTajal Ha ee U3rOTOBJICHUE MOM/IeT HauMEeHbIIIee KOJIMYeCTBO MaTepuana?

Pemenue: 1. [TycTh cTOpOHA OCHOBaHUS paBHA X CM, a BbicoTa — h cMm.

2. O6beM napaienenuneaa V=x*x*h=x> h w1 1o YCIIOBUIO x? h=108.

BbipasumM 3 9Toit (hopMyIIsI BRICOTY mapaienernmmena: h=108/x 2. (1)

3. C pmpyroif cTOpoHBI, YTOOBI y3HATh KaKO€ KOJMYECTBO MaTepualia MONAET Ha HM3TOTOBIICHUE
AeTand HeoOXOAWMO HAWTH IUIOMIAAh S TOJIHOW MOBEPXHOCTH Mapaiuienenurnena 0e3 ydera BEpXHETO
ocHoBaHwusl. [1o1maas TOBEpXHOCTH MapaieNenumnea HaxoauTes no hopmyie

Snona=2(X*x+x*h+x*h)=2(x? +2xh). [lnomans OCHOBaHUs paBHA SOCH =X’ , €€ HAJ0 BHIYECTh W3
nosydeHHoi popMyisl S=Smona*Soca=2(x% +2xh) - x* = x? +4xh.

4. [ToncraBum BMecTo h Beipaskenue (1). [Tomyuum Gopmyity miomniaam kak GyHKIUIO OT X:

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

5. Haitnem npomsBozuyio S'(x)=( x* +432/x)'=2x-432/x? .

6. UToOBI HAMTH PKCTPEMYM, HEOOXOIUMO MPUPABHATH MPOU3BOIHYIO K HYJIIO:

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

JlaJIee HAXOIUM 2X° =432;

x° =216;

x=0.

7. [omyunnu x=6 — TOUKy MUHUMYMa, cliefioBaTelabHo, S(6)=108 cM? HaMMeHbIlIee 3HAUCHHUE.

9. CnenoBareiabHO, CTOPOHA OCHOBAHUS X paBHa 6 CM, a BBICOTA h=108/x* =108/36=3 cm.

OtBet: cTOpOoHBI 6aka 3 u 6 cMm.

®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM 00BEME ¢ COONIOJeHUEM
HEOOXOMMOM TOCIeI0BaTEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "y10BJIETBOPUTENbHO' CTaBUTCS, €CIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOM YacTH paOOThI HE TTO3BOJISET C/ENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTuyeckoe 3ansiTue Ne 32-33
«Haxox/1eHre ONTHMAaIbHOTO Pe3yJIbTaTa ¢ MOMOIIBIO MPOU3BOTHOM B MPAKTHYECKHUX 3a1a4ax»

Heab padorsl: HayuyuThcs IPUMEHATh MPOM3BOAHYIO (YHKIIUU TPU PEIICHUH 3a/1a4.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omepupoBaTh NOHATUSAMH: (QYHKIHS, HETpPepbIBHAS (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHas, ONpeiesieHHbI WHTErpai; YyMEHUE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (YHKIIMA,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHINX clydasX (YHKIIMA HA MOHOTOHHOCTb,
HAaXOJUTh HAuOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTHh TpaduKd MHOTOUWICHOB C
WCIIOJIb30BAaHUEM ammapara MaTeMaTUYECKOro aHaIn3a; MPUMEHSITh MMPOU3BOAHYIO MPU PEHICHUH 3a]ad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul HAa HAUOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MareMaTtuyeckue (PaKkThl U MaTEMaTHYECKUE MOJCIU B TPHUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSIX, B
UCKYCCTBE; yMEHHE MPHUBOJIUTh NPUMEPhl MAaTEMaTHYECKHX OTKPBITHH POCCHICKOW UM MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (yHKIUS,
KOMITO3UIMST (PYHKIMHA, JIMHEHHAs (QYHKIMS, KBaapaTHdHas (QYHKIUS, CTENeHHas (DYHKIUS C LEIbIM
MoKaszareieM, TPUTOHOMETpHUeckue  (QyHKUMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareibHass ¥ Jiorapupmudeckas (YHKIMU; yMEHHUE CTPOUTh Tpaduku (YHKIMH, BBITOIHATH
npeoOpa3oBanusa rpadukoB (GYHKIUN; YMEHUE HCHOJIb30BaTh Trpa@uku (QYHKIHA Ui U3Y4YECHUS
IIPOLIECCOB U 3aBUCUMOCTEN NPU PEUICHUU 3aJa4 U3 JAPYTUX y4EOHBIX IIPEIMETOB U U3 PEAbHON KU3HH;
BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTU MEX]y BETMYMHAMH, YMEHHE CBOOOHO OMEpUPOBATH MOHATUSIMHU:
YeTHOCTh (DYHKIWHU, MEPUOJUYHOCTh (DYHKIMH, OTpaHUYCHHOCTh (DYHKIIMHA, MOHOTOHHOCTH (DYHKIIHH,
SKCTpeMyM (yHKIMM, HauOoIblliee M HauMEHbIIee 3HA4YeHUA (QYHKIMH Ha MPOMEXKYTKE, yMEHHE
MIPOBOJIUTH HCCIIeIOBaHNE (DYHKIIMU; YMEHHUE UCIIOJIH30BaTh CBOMCTBA U TpaduKu QYHKIMI I pereHus
ypaBHEHUH, HEPABEHCTB U 33/1a4 C apaMeTpaMu; U300pakaTh Ha KOOPJUHATHOM MIOCKOCTH MHOXKECTBA
pEeLIECHNI ypaBHEHWIA, HEPABEHCTB U UX CUCTEM;

[Ipyl0 ymeHuwe omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUU, ACHMIITOTHI Tpaduka
byHKIMM, TiepBas W BTOpass MPOU3BOJAHAS (DYHKIIMH, TEOMETPUUECKHUH H (PU3UUYECKHH CMBICI
MIPOM3BOJIHOM, TEpBOOOpa3Has, ONpeAeNeHHBIH WHTErpall; YMEHHE HaxXOJuUTh ACUMIITOTHI Tpaduka
(GyHKIIMH; YMEHUE BBIYHMCIIATH TPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMIO3UIIUU (DYHKITUH,
HaXOJUTh ypaBHEHUE KacaTelbHOW K Tpaduky (QYHKIHUU;, YyMEHHE HCIOJB30BaTh MPOU3BOIHYIO IS
uccieaoBaHusl (YHKIMUNA, IS HAXOXKJICHUS HAWIYUIIEro pPEIICHHS B MPUKIAJAHBIX, B TOM YHCIE
COLIMATIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3a7jauax, JIJIsl ONpeie]IeHHs] CKOPOCTU U YCKOPEHHUsI; HAXOIUTh
omaad W 00beMbl (GUTYp C TIOMOIIBIO MHTErpajga; MNPUBOIUTH TPUMEPHl MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS C MOMOIIBIO U HepeHITNaTBbHBIX YpaBHEHU;

[IPyl8 yMeHHMe MoOJenupoBaTh peaJbHbIE CHUTYallUM Ha S3bIKE MAaTEMaTHUKH;, COCTaBIATH
BBIPKECHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 3a/l1ayd, UCCIEA0BATh MOCTPOCHHbBIE
MOJICJIM C HWCIIOJIB30BAHMEM arapaTta ainreOpbl, HHTEPIPETHPOBATh TMOJYUYCHHBIA pPe3yJabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIENIU C TOMOIBIO TEOMETPUUYECKUX MOHATUN U BETUYHH, PEIIaTh CBA3aHHbIE C HUMHU
MPAaKTUYECKUE 3aJaud; COCTABJISATH BEPOATHOCTHYIO MOJEIb W HHTEPIPETUPOBATH TOJYUCHHBIN
pe3yibTaT; pelaTh NPUKIATHBIE 3aJaud CPEeACTBAaMH MaTeMaTHYEeCKOro aHaiu3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3MUECKOr0 XapaKTepa;

[Ipyl9 ymeHue BBIOMpATh MOAXOSAIIMA METON IJIS PEIICHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTUKU B M3YYECHHH MPUPOJHBIX W OOIIECTBEHHBIX MPOIECCOB U SBICHUWI; YMEHHE Paclo3HABATh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKU B MCKYCCTBE, YMEHHUE NPHUBOAUTH MPUMEPHl MaTEMaTHUYECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 BriGupats criocoObl pemieHus 3aaad npodecCHOHATBHON JesSTeTbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(HECCUOHATBLHOE U JMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 10 PABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIUsIX

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

OK 06. IlposiBasiTh T'paXxAaHCKO-MATPUOTHYECKYIO IO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4e€TOM TapMOHHU3AIMH MEXHAIIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOILICHHH, MPUMEHSITh CTaHIApThI
AHTUKOPPYILIMOHHOI'O IIOBEJICHUS;

OK 07 CopuelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOMIEH Cpebl, PECYpCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUH KIMMAaTa, MPUHIUIBI O0EepexIMBOTO MPOU3BOJICTBA, YPPEKTUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAaHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccnoHabHON JeITeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKon
MIOJITOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcsi mpohecCHOHANBHON TOKYMEHTAlMel Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.

[1K1.1.®opMupoBaTh anropuTMbl pa3padOTKH MPOTPAMMHBIX MOJIYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHHUCM.

MarepuanbHoe obecniedeHue: VHauBuyanbHbIe 3a/aHus, TaONHIA MPOM3BOJHBIX, KOHCIIEKTHI
JIEKLIMN.

3ananne:

1. Wmeercs kBagpaTHBIN JIUCT 5KECTH, CTOPOHA KoToporo a=60 cM. Bripe3as mo Bcem ero yriam
paBHBIE KBaJpaThl U 3arubas OCTaBLIYIOCS YacTb, HYKHO H3TOTOBUTH NPOM3BOJACTBEHHBIN UMK 0e3
KpbIIKH. KakoBbl JODKHBI OBITH pa3Mepbl BBIPE3a€MbIX KBAJpPaTOB, YTOOBI MPOU3BOJCTBEHHBIN SILIHK
uMen HanbonpIIHi 00beM?

2. ITpoekTupyercst KaHall CUCTEMBI CIIMBA C MPSIMOYTOJbHBIM ceueHreM 4,5 . KakoBbl TOKHBI ObITh
pa3Mepbl CeueHusl, 4TOObI 17151 OOIMIIOBKHM CTEHOK M JIHA MOLUIO HAMMEHbIIee KOJIMYeCTBO MaTepuana?

JUnst OThICKaHUSI HaUMEHBIIEro U HauOOJIbLIEro 3HaueHUs (GYHKUUH, AUpPepeHInpyeMoil BHYTpU
OTpe3Ka U HENPEPHIBHON Ha €ro KOHIAX, CJIEAYyeT HAWTH BCE KPUTHUECKUE TOUYKU (DYHKIMH, JISKaIIHUe
BHYTPU OTpPE€3Ka, BBIYUCINUTh 3HAUCHUS (YHKIMH B ITUX TOUKAaX M Ha KOHIAX OTpe3Ka, a 3aTeM U3 BCeX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HaMEHbIIee U HanOoblIee.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxomum KpuTHUECKHE TOYKU (HYHKIINU.

2. IlpoBepsieMm, Kakue U3 HalJACHHBIX KPUTHUYECKUX TOYEK JIEXKAT BHYTPH 3a/IaHHOTO OTpe3Ka.

3. Haxonum 3HaueHWs (QyHKIMM Ha KOHIIAX OTpe3Ka W B TE€X KPUTUYECKHX TOYKaX, KOTOpHIE
MIONAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MONMy4YEeHHBIX 3HaUeHUH (QyHKIIMM BbIOMpaeM HauMeHbIlee ¥ HauOoJIbIIee.

Xon paborsr:

3amaua 1. IlpouHocTh Oamku TPSAMOYTOJBHOTO CEYCHHS MPOMOPIHMOHAIBHA IMPOU3BEACHHUIO €€
IIMPUHBI HAa KBaJpaT BbICOTHL. Kakoe ceyeHue IOKHA MMETh Oajika, W3 LMIMHAPUYECKON 3aroTOBKU
paauyca R, uToObI €€ mpoyHOCTh ObLIa HanbombIIeH? (pUCYHOK 1)
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Pucynok 1 — ceuenue 6ajiku U3 HIUIMHAPUYECKON 3arOTOBKH

Pemenne. CocraBneHue maremarudeckoi mojenud. ONTUMU3MpyeMash BEIUYMHA - MPOYHOCTH
0anku, TMOCKOJNbKY B 3ajaue TpeOyeTcs BBIICHUTb, KOTJa MPOYHOCTh Oanku OyneT HaumOOoJbIIeH.
O003HaYUM ONTHMH3UPYEMYIO BEIMYUHY OYKBOH y. IIpOYHOCTH 3aBUCHUT OT IIMPUHBI U BBICOTHI
MPSIMOYTOJIbHHUKA, CIYXallero oceBbM cedeHueMm Oanku. lllupuny Oankum o0o3HauuM OYKBOU X.
[TockonbKy OCeBOE CEUCHHE MPEACTABIISICT COO0M MPSIMOYTOJbHUK, BIIMCAHHBIM B OKPY)KHOCTh paguyca
R, 0o 0<x<2R

Bricora h Hp}IMoyFOJ'IBHI/IKa CBSI3aHA C €ro WIMPHHOI cooTHomeHnem * +/1°=4R* (o teopeme
[udaropa), 3Hauurt, 1 = 4R* =%,

[IpouyHoCcTh OaNKu y IpONOPIMOHATEHA TPOU3BEICHUIO xh® 1 e ¥ = kxh? (rme xoappuruent K
— HEKOTOPOE HOJIOKHUTEIIBHOE YHCII0).

3paunt ¥ = Ex(3RR* —x*),rgex € [U; 2H].
PaGora ¢ cocTaBieHHON MOJENbIO.

Tiost bymkia ¥ = Eex(4RR* — x%),rae x € [0, 2R} gano maiiru Vaaus-

Nmeewm:
Hueem: v = 4%R3x — ka*
V' =4&kR*— 3kx*
[TpupaBHUBAEM [TPOU3BOHYIO HYITIO, TOTYYHM
4kR?-3kx%=0
=2 r=-Z
V3 v3

2

X= .3|’.'1 -

:=g|=v

3alaHHOMY OTpE3KY IIPUHAJUIEKUT JINIIb TOYKA
Boruncnum 3HaueHne QyHKIMN B TOYKE HA KOHIIAX 0Tp€31<a B Toukax 0 u 2R.
Nmeem

f0)=0 fQR)=0 f(35) >0 3HAUUT Vs =F (ﬂ)

B 3amaue chopammBaeTcsi, Kakoe CEUECHHME JOJDKHA HMMETh Oalka HauOOJbIIeH MPOYHOCTH.

BrisicHunm, 4To mIMpHHA MPSMOYTOJIBHUKA, SBISIONIAS OCEBBIM CEUEHHUEM Hambosee MpPOYHON Oankw,
2R
V3
paBHa
Haiinem BbICOTY:

h® =4R*—x*

o . 4R® gRE"
he=4R*——=—.
3 3
.‘R‘.E R =
h = . — -2
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Oter: CeyeHueM OalKé JIOJKEH CIYKUTh NMPSMOYTOJBHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
IIMPUHE PaBHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY )K€ Pe3yJIbTaTy, OMHPasiCh Ha CBOM
ONBIT, HO OHM TPHHUMAIOT YKAa3aHHOE OTHOIICHWE paBHBIM 1,4 (mpuOMMKEHHOE 3HAYEHUE
HPpaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

®opma npeacTaBjeHUs pe3yJIbTaTa: BHIOJHEHHAsS padoTa.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM ITOCIIeI0BATeILHOCTH JICHCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIIIOJHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

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

Ounenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISCT IMOJYYHTh IMPABWIBHBIE PE3YJIbTAThl U BBIBOJBI; B XOJE
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 34

«HHTerpan u nepsoodpasnasi. Haxoxnenue HeonpeaeJeHHbIX HHTEIPAJI0B IIPH MOMOIIA
CBOWCTB HHTEIPAJIOB)

Hean: HayunTbcss HaXOOUTh HEONPEAEIEHHBIE HHTETPANIBI HENIOCPEACTBEHHBIM UHTEIPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB NHTEIPUPOBAHHS.

IIpakTnueckas padora popmupyer:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIHMH,
UCIIOJNIB3YS CIPABOYHBIE MATEPUAIIbI; UCCIEA0BATh B MPOCTEHIINX Clydasx (yHKIIMH Ha MOHOTOHHOCTb,
HaxoauThb HauOoONbIINE W HaMMEHBIINE 3HAYECHUS (pYHKHHf/JI; CTPOUTH rpa(bmq/l MHOI'O4JICHOB C
HCIIOJIb30BAaHUEM almapara MaTEMaTHYECKOI0 aHajlM3a; MPUMEHSTh IPOU3BOAHYIO IPU PELICHUM 3aaad
Ha ABWIKCHUC, pCIIATh IMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4d Ha HauOOJIbIINE U HAMMEHBIIINE 3HA4YCHUs,
Ha HaXOXJEHUE IyTH, CKOPOCTH U YCKOPECHUS;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
GbyHKIIUM, TiepBas U BTOpas MPOM3BOAHAS (YHKIUU, TEOMETPUUECKUA U (PU3UYECKHl CMBICT
MIPOM3BOJIHOM, TEpPBOOOpa3Has, ONpeAeNeHHBI WHTErpall; YMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYMCIIATH POU3BOIHBIE CYMMBI, IPOU3BECHUS, YaCTHOTO ¥ KOMIO3UIIMU (PYHKIIHH,
HAaXOJUTh ypaBHEHHE KacaTenbHOW K Tpaduky (QYHKIHM, YMEHHE HCIOJb30BaTh MPOU3BOAHYIO IS
HUCCJICJOBaAHUA (l)yHKI_[HfI, A HaXOXACHUSA HAWJIy4dIIero pCeui€HUA B MPUKIAAHBIX, B TOM YHUCIIC
COLIMATIbHO-9KOHOMUYECKUX U (PU3MUECKUX 3ajauax, JJIs ONpeIe]ICHHsI CKOPOCTH U YCKOPEHHSI; HAXOIUTh
mIomaau M 00BEMEBI (1)I/Il"yp C TIIOMOIIBIO HMHTCIrpaia;, HIPHUBOAHUTHL MIPHUMEPLI MATEMATUYCCKOI'O
MOJIETTUPOBAHUS C TOMOIIBIO MU hepeHITNaTBHBIX ypaBHEHUH.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BsiGupath crnocoOsl pemieHus 3a1a4 npodhecCHOHATBHON ESTEIbHOCTH MPUMEHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM

OK 03. [TnanupoBath ¥ pean30BbIBaTH COOCTBEHHOE MPO(HECCHOHATBFHOE U JIMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATBHOM cepe, NCIOIb30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

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

3ananme:
B cooTBeTCTBUU ¢ TEXHOJIOTMYECKON KapTOM MPOEKTA HAUTHU CIAEAYIOUIME UHTErPaJIbl:
33342
1. f(4x X +5)dx
. [3(2x% = 1)%dx
. Jx3(1 + 5x2)dx
3,8
. f(x_“ + x—s)dx
. J(5Vx® = 7Vx%)dx

g1 b wWN

Kparkue TeopeTnueckue cBeeHH:
Ceoticmea HeonpeodeneHHo20 uHmezpaia

1) j mf (X)dx = m j f (x)dx, m-const
2) [(F 00 = g)dx= £ (x)dx = [ g(x)dx

Ta6ﬂub;a OCHOBHbLX UHMecpailos
1) I dx=x+C;

n+l

X
2) | x"dx =
)I n+1

+C,n#-1;

3) Jd—; =Inx/+C;

4) jexdx:eX+C;

5) Iaxdx=a—+C;
Ina

6) Isin xdx =—-cosx+C;

7) Icosxdx =sinx+C;

8)_[ ox =tgx+C;

cos?x
9) I _d>2< =—Ctgx +C;
sin“ x
dx .
10) | —==arcsinx+C;
J =
dx
11 =arctgx +C.
) -[1+ NG g

Ilopsinok BbINOJHEHHS padOThHI:
COBOKYIMHOCTH BCEX MEPBOOOPA3HBIX It QYHKIIMK HA3bIBACTCS HEOMPEICIIEHHBIM HHTETPATIOM.
OCHOBHBIE CBOMCTBAa HEOTIPEAECIEHHOTO UHTETpaja
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1) [(f () + g(0)dx = [ f(x)dx + [ g(x)dx

2) [kfGOdx = k[ f(x)dx

HenocpeacTBeHHOe MHTETPUPOBAHKE OCHOBAHO HA MPSMOM HCIIOJIb30BAHUU TAOJIMIIBI MHTETPAJIOB.
MoryT npencTaBuThCs CIEAYIOIINE CIIY4an:

1) JlaHHBIA WMHTErpaJl HAXOAUTHCS HEMOCPEJACTBEHHO I10 COOTBETCTBYIOIIEMY TaOJIHYHOMY
UHTETpay.

2) JlaHHBIi WHTErpaj IMOCJIe MPUMEHEHHUS CBOMCTB 1M 2 MPUBOIUTCS K OJHOMY HIIM HECKOJIbKHM
Ta0JIMYHBIM WHTETpaJIaM;

3) JlaHHblii ~ MHTErpaJ  IMOCIAEC  SJICMEHTAPHBIX  TOXICCTBEHHBIX  MPEOOpa3oBaHMiM,  Ha[
MOJBIHTETPAILHON (DYHKIIMEH W ,IPUMEHSS CBOWCTBA lu 2 TPHUBOIUTCS K OJHOMY WM HECKOJIBKHM
TaOJIMYHBIM UHTETPAJIAM.

Xox padoThI:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAUTH CIICAYIOIINE UHTETPaIbl:

1. [6x?dx —umcnonb3yem CBOWCTBO 2 u ¢popmyny 2.
n+1

n X .
Jxtdx =——-r+c HonyzlilM. 3
f6x2dx=6fx2dx=6xzj+c=6%+c=2x3+c
2. [4(x? —x+3)dx  HWcnonb3ys coiictBa 1 u 2 u, popmynsl 1 u 2 momydnm: 4 [ x?dx —

dvdy+12dxr=4x33—4x22+12x+c=43x3—-2x2+12x+c

- mnocrosiHHas uHTerpupoBaHuss C paBHa anreOpandyeckodl CymMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3. [2(3x - D?dx =2 [(3x — 1)?dx = 2 [(9x — 6x — D)dx =295 ~ 2 6%+ 2x + ¢ = 62 — 6x? + 2x + ¢

x3+3x2%+4x .
4. [— —adx —pa3AenuM MOUYICHHO Ha X, MOJTYYHM:
5 x3  3x?
(x +3x+4)dx=?+7+4x+c
dx L x_%ﬂ x%
5. [% —wucmomssyem popmyiy 2 [ x2dx = T tc=T+c= 2Vx +c
2 2

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM paboTa BBITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 35

«HHTerpupoBaHue METOAOM 3aMeHbI NePEeMEHHOI»
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Hesan padoTbi: HaydnThCs BBIYUCIAT HHTETPAIBI CIIOCOOOM IOACTAaHOBKH.

IpakTuyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLUS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesIeHHbBI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJb3Ysl CIPAaBOYHBIE MAaTE€pUalbl; UCCIEI0BATh B MPOCTEHINNX CilydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTUYEeCKOro aHajau3a; NIPUMEHSTh POU3BOAHYIO IIPU PELICHUM 3a/ad
Ha JBW)KCHUE; peIllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HA HAauOOJbIINE U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIIMHM, ACHMIITOTHI Tpaduka
GbyHKUMH, nepBas M BTOpas NpPOM3BOJAHAs (YHKIMH, TIEOMETPUYECKUH M (QU3NYECKUH CMBICIT
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLIMHU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMIIO3ULIMH (PYHKIIUI,
HaXOJUTh ypaBHEHUE KacaTeabHOM K rpaduKy (QYHKLIHMH; YMEHHE HCIOJb30BaTh MPOU3BOJHYIO JUIS
uccieoBaHusl (YHKUMH, JUId HAaXOXKACHUS HAWIydlIero penleHHWs B MNPUKIAAHBIX, B TOM YHCIE
COIMANIEHO-9KOHOMHYECKUX U (PU3UUECKUX 3a/1a4ax, IS OTPENEICHUSI CKOPOCTH M YCKOPEHUST; HaXOIUTh
WIoMAaAM M 00beMbl (QUIyp C MOMOILBIO MHTErpaja; MPUBOAUTH IPHUMEPhl MaTEeMaTHYECKOIro
MOJIETMPOBAHUS C IOMOILBIO T PepeHIINaIbHBIX YpaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHATFHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [ImannpoBath U peann30BHIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE PA3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBLHOM cdepe, UCIIO0NIb30BaTh 3HAHUS 10 IPaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYaIUIX

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHble 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIIHI.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH HWHTETPaJIbL:
1. [(124—5)7dx
dx

2. f 6X+5
[ xVx2 —7dx

Cosx
.f dx

¥/sinx
. [ tgxdx

dx
f 1+16x2

o0 pw

IMopsiiok BhINoJIHEHHE PAGOTHI:

B ocHoBe MHTErpupoBaHHs METOJOM 3aMEHbl MEPEMEHHOH (WM CIIOCOOOM IOCTAHOBKHM) JIEKUT
CBOWCTBO WHBAapHaHTHOCTH (POPMYNI WHTETPUPOBAHUS, KOTOPOE 3aKIIFOYAETCS B CIEAYIOMIEM: €CIH
[f()dx =F(x)+c,T0 [ f(wdu = F(w) + ¢, e u(x) npousBoaHas quddepeHppyeMas GyHKIUS OT X.

3aMeHa TIepEeMEHHOM B HEONPEACTICHHOM HHTETpasie MPOU3BOINUTCS C TIOMOIIHIO TIOJICTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rae t-HOBas mepeMeHHas, a ¢(t) HenpepblBHO IuddepeHpyemMas QYHKIHSL
[ fodx = [ f(o(®))¢'(®)dt

2. t=pu(x) ,rae t-noBas nepemenHas, Toraa: [ f(u())uw' (x)dx = [ f(t)dt

Xon padoThI:
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l_ fxzdx

8+x3

-T.K. d(8 + x3) = 3x%dx , TO
J‘ x2dx 1jd(8 + 3x3%)
8+x3 3 8+ x3
-nojyiarasi 8 + x> =t , MOJIyYUM: %f% = gln(t) +c= %ln|8 +x3+¢
cosxdx __ d(sinx) o
2. | o = ) oz, IO9TOMY, HCIIONB3Ysl MOJCTAHOBKY ¢ =sinx , NPUXOAUM K TaOJIUIHOMY

L odt
HHTETpany: [

eXdx _ d(e¥)
S e Rl e

o~ dt 1
-BOCIIOJIb30BABIILMCH ITIOACTAHOBKOU t = e”*, IIPpUBOJHUM K Ta6J'II/ILIHOMy HHTErpairsy f\/ﬁ = arcsmg +

1 t 1 sinx
—Earctg5+ c = Earctg (T) +c

c=arcsinex3+c
IIpumeyanue: dx = %d(ax +b)

1
xdx = Ed(xz)

e*dx = d(e*)
—~ = d(n()

cosxdx = d(sinx)
®DopMa npeacTaBjIeHUs pPe3yJIbTaTa: BbIIIOJIHEHHOE 3a1aHUE

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecou paboTa BBINOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTy pabOTHI HE MO3BOJSET CAENaTh MPABHIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansaTHe Ne 36

«Teopema Hbrorona-JleiitOHnua. BorunciieHue onpeieleHHbIX HHTErPAJI0B Pa3JInYHbIMU
MeToAaMM»

Heap padorbl: HayuuThCs BBIUUCIATH ONpPENCNCHHBIM wuHTerpan mo ¢opmyne HpioToHa-
JleitOHMIA.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepblBHAS (YHKIUS, MTPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTerpail, YyMEHHUE HaXOAWUTh MPOU3BOJHBIE AJIIEMEHTAPHBIX (DYHKIIMM,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEAO0BATh B MPOCTEHIINX Clydasx (yHKIIMH Ha MOHOTOHHOCTbD,
HaXOOUTh HanOOJBIINE W HANMEHBIINE 3HAYECHUI (bYHKHI/II)’I, CTPOUTH rpa(bmq/l MHOTOYJICHOB C
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MCTOJIb30BAHUEM allapara MaTeMaTHUYECKOT0 aHajM3a; NPUMEHSTh MPOU3BOAHYIO IPU PEIICHUM 3a/1au
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul HAa HAauOOJbIINE U HAMEHbIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipyl0 ymeHnue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Trpaduka
¢byHkuuMu, TiepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH © (PU3UUECKUH CMBICIT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNCHHBIH HWHTErpall; yMEHHE HaxXOJuUTh ACUMIITOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIC CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIU,
HAaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky (QyHKIHMHM; YMEHUE HUCIOJIb30BaTh MPOU3BOAHYIO IS
uccleoBaHus (YHKIMH, Ui HAXOXKACHUS HAWIYUIIETO0 pEIICHUS B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3ajjauax, JUIsl ONpe/ie]IeHHUs] CKOPOCTU U YCKOPEHHUSI; HAXOIUTh
WIoMmMaan u O0BbEeMbl (HUTyp C TOMOINBIO HMHTErpajia; MPUBOAUTH MPHUMEPHl MaTEeMaTUYECKOTIO
MOJIETTUPOBAHUS C MOMOIIBIO T hepeHITNaTbHBIX YpaBHEHUH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (JOPMUPOBAHUIO:

OK 01 BriGupath criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03. [1nanupoBaTh U peaan30BbIBaTb COOCTBEHHOE MPO(ecCHOHATBEHOE U THYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHOM cdepe, UCTIONb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHUs, CIIPABOYHbIE MaTepUaibl, KOHCIIEKTHI JIEKIIHIA.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAMTH UHTETPAJIBI.
1. I 12 2x2dx

4

I(8+ Dx—x)dx
2. -2
3. ) 0"/ ? cosxdx

a
4, j(cosx—Ssin X )dx

z

2

2 2
5. I 1—;(dx

X

N

Meto10M 3aMEHBI TEPEMEHHOM:

6
xdx
1.|———
-!xz -6

4

2..[(2x—5)3dx
3
1

3. ji/x + 2dx
0

1
4. _[(xs +1)*x% dx
-1

Ilopsinok BbINOJHEHHSI padOThHI:
1) Ucnionb3ys Tabnuily MHTETpajaoB HATH HHTErpal
2) Ucnonb3ys popmyny Hetotona — JleltOHua
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2= F(b)- Fla)

3
[rGax=F)

HAaWTH ONPEIEICHHBIN UHTETpa

Xon padoThr:

Breranciauts OHpGI[CJ'IGHHI:IfI HHTCTPal
2

-[22:2 dx
1
Pemenue:

2 iy 4 (2]
IExgdx: E_I-xg.::fx = E
1 E]

1
(1) BeiHOCUM KOHCTAHTY 3a 3HaK MHTErpaa.

(212 2 2 14 2
7;3 2:— 23—13 —_(B-T==.7T=—=4_

®+l

+

adx =
(2) UnTerpupyem mno Taliuile C NOMOIIbIO CaMOW MOMYJSpHONH (QOpMyIbl I n+1
1

= 3
[TosiBUBIIYIOCS KOHCTaHTY 3 1[eJIECO00pa3HO OTAETUTh OT * U BBIHECTH 3a CKOOKY. Jlemarb 3TO He

O6$I3aTeJ'ILHO, HO JKeJIaTEIbHO — 3a4eM JINIITHUE BRIYHCIICHNS ?
&

[ @ax= P, = F) - Fa)

(3) Hcnomezyem ¢dopmyny HeroTona-JIeiiOnuma 2 . Cnauana

3 o o o
MOJICTABIISIEM B & BEPXHUI IpEAeI, 3aTeM — HIKHUU nipenen. [IpoBoaum nanpHEIMe BBIYUCICHUS U
M0JIy4Ya€M OKOHYATEJIbHBIN OTBET.
Brrunciuts onpeneeHHblil HHTerpal

4
[(8+2x—xﬂjdx
|

Pemenne:
4

ir;g +2x- xf‘j.:fxfsidﬁ Eixdx— jxf‘dxiija(x)tg +2. %(xf‘jtg - % @)L, -
-2 -2

-2 -2
= 814 — (=20 +(4* - (-2)% —%(43 — (=271 =8 6+(16-4 —%(64+8} =

=45 +12- 24 =36

(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH ONPEEIIEHHOT0 UHTErpasa.

(2) UnTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHThI BBIHOCHUM — OHU He OyJyT y4acTBOBaTbh B
ITOJICTAHOBKE BEPXHETO U HUKHETO IIpeIena.

(3) Hnsa xaxmoro w3 Tpéx craraeMbix mnpumeHseM Qopmyny  Herorona-JleliOHuna:

FUO[ = F)- Fla)

Coser: mepex Tem, kak Hcnoab3oBatb ¢opmyay Hbplorona-JleiiOHHIa, TMO0JI€3HO NPOBECTH
NMPOBEPKY: a caMa-TO NMepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?

Tak, TPUMEHHUTETHPHO K paccMAaTPUBAEMOMY TMPUMEpPY: TMepel TeM, KaKk B TEepBOOOPa3HYIO
3
x
Br4x ——
(G YHKITHIO 3 [MOICTaBJIATH BePXHUW ¥ HWXKHHH TIPeNeibl, JKENaTeIbHO Ha YEPHOBUKE

MPOBEPUTh, a MPaBWIBHO JHM BOOOINEe HaWJeH HeompeneneHHbi uHTerpan? JuddepeHuupyem:
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r

(Bx+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =B+ 2x—x"

[Tomyyena ucxonHas MOABIHTErpanbHas (YHKLMSA, 3HAUYUT, HEONPEAEICHHBbIM WMHTErpan HaiaeH
BepHO. Teneps MoxxHO 1 hopmyny HeroTona-JIeitOHMIIa TPUMEHUTB.
MeToa 3aMeHbI IIepeMeHHO

Breruncivre uHTErpasl.
fﬁ xdx

"J5 x2-6
BBeneM HOBYIO IEPEMEHHYIO t = x* — 6
Judbdepennnan Oyner paBeH dt = 2xdx
Brruucium rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

1 6 2xd 1 ~30dt
BBINOTHUM MOJICTAHOBKY — [0 == =~ [~

o 1 30
Brprunciinm, noJryq4uBIIAICS UHTETPA 3 ln|30|-§ ln|19|:% lnE

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIIOJIHCHHOE 3a/1aHKE/

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OueHka "yI10BJIETBOPHUTEIBHO'" CTAaBUTCS, €CIIM PabOTa BBITIOJHEHA HE IOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO MM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckoe 3ansaTue Ne 37,38
«Bbrunciienue niaomajaeii puryp u o0beMoB Te»

Heap padorsi: HayunThcs BHIYUCIATH MIIOMAAN GUTYP U 0OBEMBI TEJ, UCTIONb3Ysl ONpeAeIeHHbIE
MHTErpaJibl

IIpakTuyeckasi padora popmupyer:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeesieHHbIH MHTErpall; yMEHHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH,
UCIOJIb3YS CIPAaBOYHbIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX clydasx (YHKIMH Ha MOHOTOHHOCTD,
HaXoAWUTh HauOOJbIIME W HAUMEHbILIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
WCIIOJIb30BAaHUEM amnmapara MaTeMaTUYeCKOI0 aHaJIN3a; MPUMEHATh MMPOU3BOAHYIO IIPU PELICHUH 3a/1ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaxO’KJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS pEeIleHUs 3a/laud, pacro3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTHYEeCKHE MOJIENM B NPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTeMaTHYECKOW HAYKH;
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IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHUMIITOTHI TIpaduka
GbyHKIMu, nepBas M BTOpas NPOU3BOJAHAs (QYHKIMH, TIEOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBIH HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEAEHNUS, YACTHOIO U KOMITO3ULIMH (PYHKIUA,
HaXO/JUTh YpaBHEHUE KacaTelbHOH K Tpapuky (QyHKIMH, YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO IS
uccienoBaHusl (QYHKUMH, Ul HAXOXKAECHUS HAWIY4IIero pelleHus B IPUKIAAHBIX, B TOM 4HCIE
COIMANIEHO-9KOHOMHYECKUX U (PU3UUECKUX 3a/1a4ax, Ui ONPEIEICHUsI CKOPOCTH M YCKOPEHUST; HAXOIUTh
WIomaan M 00beMbl (QUIyp C MOMOILBIO MHTErpaja; IMPUBOJUTH IMPUMEPHl MaTEMATHYECKOI'O
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU(epeHIInanbHbIX YpaBHEHUH;

[IPy18 ymeHue MonenupoBaTh peajibHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTABIATh
BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBHUIO 3a/1a4M, UCCIIECAOBATh MOCTPOCHHBIE
MOJIEJIM C HCIOJB30BaHUEM amImapaTa aiareOpbl, MHTEPIPETUPOBATh IOJIYYEHHBIH pe3yabTaT; CTPOUTH
MaTeMaTHYECKUE MOJIENIU C MTOMOIIBI0 TEOMETPUIECKUX TOHSATHH U BETMUWH, PEIIaTh CBA3aHHBIE C HUMH
IPAKTUYECKHE 3a/lauM; COCTaBISATh BEPOSTHOCTHYIO MOJENb M HHTEPIPETUPOBATH IOJYyYECHHBIH
pe3ysibTaT; pelarbh NPUKIAJHbIE 3aJaud CpPEACTBAMH MaTE€MaTHYECKOro aHajii3a, B TOM YHUCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOT0 XapaKTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSANIMKA METOX UL PEUICHHs 33a/Ja4d;, MOHWMAaHHE 3HAYUMOCTH
MaTeMaTUKU B U3yYEHHM NPUPOAHBIX M OOILECTBEHHBIX IPOLIECCOB U SABJICHHUH; YyMEHHE PaclO3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHBOAMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUNA POCCUIICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOupats cioco0sl pemeHus 3a1ad npohecCHOHaIbHONW JesITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. [InanupoBath U peann30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCUOHATBHOM cdepe, UCIOIb30BaTh 3HAHUS TI0 ITPABOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX

OK 06. IlposBasaTh TIpaxaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKUX JYyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHWH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOI'O TIOBEACHUS;

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAlOUIeHl cpeabl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OEpeXJIMBOrO MPOU3BOJACTBA, 3()(HEKTUBHO AEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX

OK 08 Hcnonb30BaThk cpeAcTBa (PU3NYECKON KyJIbTYPHI AJI1 COXPaHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccnoHaNbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
MOJITOTOBJICHHOCTH

OK 09 Ilonbs3oBaThcs mpoheccCHOHATBbHOM JOKYMEHTAIe Ha rocyJapCTBEHHOM UM MHOCTPAaHHOM
A3BIKAX.

[1K1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aaHHUCM.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

1. ®opma 3arotoBkM HMeeT BUJ GUTYpHl, OrpaHMYEHHOW IuHUsAMHU. Haiftu miomanbs aaHHOMN
3arOTOBKH
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a) y=-x*+4,y=0

b) y=x% y=x°

c) y=e*, y=e™, y=4
2.Berauciuts 00beM IeTainm

y=x?, y=1, eoxpyeocuQY

Ilopsinok BbINOJTHEHHS PA0OTHI:

1) mocrpouts rpaduku (yHKIHIA

2) HalTh 00JaCTh, OTPaHUYCHHYIO STUMHU rpadukamu

3) cocTaBHT ONpeeIeHHbBII HHTErpall, Ul HAXOXICHHS TUIOIIA 1 HAlICHHON 00JacTH

Xox padoThI:
[Ipumep 1: Haiitu mnomane odnactu D (3aroroBka gerajim), orpaHUuE€HHONW KPUBBIMU Y = X2+ X +

11,y =2 X -9, npu ycrnosuu,
x<=1
_ .2
yr=x"+x-11,
Diy=2x-9
x 21

[Ipu pemreHnn TakuxX 3a7ad CleAyeT 00sS3aTelbHO U300pa3UTh HCCICAYEMBIH T'€OMETPHUYECKHMA
00BeKT. JIJIs onpe/iesieHrs HIKHETO Tpejieia MHTETPUPOBAHMS HA/I0 HAUTH TOUYKY TIEPECEUCHUS KPUBBIX;
ypaBHEHUE X%+ X+ 11 =2 X - 9 umeer nBa KopHA: X = -1 u X = 2. [Toaxoasmmii KopeHs - X = -1. O61acTh
OrpaHHYEHa CBEPXY MapaboJIoi, CHU3Y - MPSMOM, CIIpaBa - MpsMoi X = 1, KpaidHsisl ieBast TO4Ka - X = -1,
MO3TOMY

|
; mo i d
SiD)= dlji'x-il-ilx 1]
L
-1
Ecnu oGnacte umeeT 6oiee CI0KHYIO CTPYKTYpY, €€ clienyeT pa30uTh Ha MPOCTHIC YacTH .
[Tpumep 2
Beruncaute 00beM Jeranu, KOTOpas HJISHTHYHA Tely, IOJIYYeHHOMY BpalleHueM (urypsi,
2

OTPaHUYEHHON THHUAMU 2 2x— X , YT 0 BOKpyr ocu 4|
Pemenne: Kak 1 B 3a1aue Ha HaXOKJEHHUE TUIOIIAAN, PeLICHHE HAYMHACTCS ¢ YepTexka II0CKOoi
durypbr. To ectb, Ha TIOCKOCTH “4“Y HEOGXOAMMO MOCTPOUTH (GUIYpY, OTPAHHUCHHYIO THHHSMU

y=2x—x°
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G B8l BR
Hckom

OX B pe3yJIbTaTe BpAILLECHUS MOJY4YaeTCs Takas HEMHOrO SMUEBHIHAs JIETalolas Tapelika, KoTopas

CUMMCTpHUYIHA OTHOCUTCIIBHO OCH CLL .
O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH M0 (hopmyJie:

A
v =n| 7 (@)dx

Boruucnum 00beM Tena BpaIleHus, UCIOJIB3YS JTAaHHYO dopmyiy:

=]

A ]
v =a] fA(xdx = x| (25— 2 dx = a] (4x* - 4x° 4+ x¥)dx =
a 1]

[=

3 5
3 5 = 5 15
V=16—ﬂea3_=:s3,35eﬂ3.
OTtBer:

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kputepuu onenkmu:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEO0OXOIMMOM TIOCTICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABWIBLHO M AKKypaTHO BBITOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI, B XOE
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IpakTuyeckoe 3ansaTue Ne 39, 40
«Du3nyecKue NPUIOKEHUSI HHTErPAJIOB»
Hean padoTbl: HaydnThCcsi IPUMEHATh HHTETPAJIBI K PEIICHUIO (PU3MUECKUX 3a7a4

IpakTuyeckasi padora popmupyer:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (YHKIWSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeeeHHbI UHTErpall; yMEHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTapHBIX (YHKLUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HaxoAuTh HauOOJbIIME W HAaUMEHbLIME 3HAuyeHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTUYeCKOro aHalli3a; IPUMEHATh IPOU3BOJIHYIO IIPU PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33ja4l Ha HauOOJIbIIMEe U HAaUMEHbLINE 3HAYEHUS,
Ha HaXO0>KJIEHUE IYTH, CKOPOCTU U YCKOPEHHS;

[IP614 ymeHnue BBIOMpaTh MOAXOASIINNA HM3YyYEHHBIH METOX JUIsl PEUICHUs 3a7avd, Paclo3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLICCTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; yYMEHHE IPUBOAMTH HPHUMEPbl MAaTEMATUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM
MaTeMaTHYECKOU HAYKH;

IIpyl0 ymenue onepupoBaThb IOHSTUSAMHU: HENPEPHIBHOCTh (YHKLUHU, acCUMNTOTHI rpaduka
¢byHKkuMM, TepBas MW BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, TMEepBOOOpa3Has, ONpPENENEeHHBbIH HMHTErpajl; yMEHUE HaXOAMThb ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMIO3HINHU (DYHKIIHH,
HaXO/JUTh ypaBHEHHE KacaTelbHOH K rpapuky (QyHKIMH; YMEHHME HCIOJIb30BATh MPOU3BOJIHYIO JUIS
uccienoBaHusl (PyHKUMH, I HAaXOKICHHUS HAWIYYIIEro peUIeHUs B MPHUKIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a]lauax, /Ui ONpe/leIeHUsl CKOPOCTH M YCKOPEHHUS; HaXOAUTh
wiom@aad v o0beMbl (GUIYp C IOMOUIbIO MHTErpaja; IPUBOJIUTH IPUMEPHl MaTEMaTHYECKOI0
MO/JICJIMPOBAHUS ¢ HOMOILBIO AU((epeHInanbHbIX YPABHEHUH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMbI 10 YCJIOBHUIO 3a/1a4yM, MCCIIEOBATh TOCTPOEHHbIE
MOJIETIM C HCIIOJIb30BAHWEM armapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH pE3yJIbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUUECKUX MOHATHH U BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
MIPAaKTUYECKHE 3aJaul; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ib W HMHTEPHIPETUPOBATH IOJYyYEHHBIN
pe3yiabTar; pelaTh NPUKIAAHbIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METON JUISl pelleHHs 3ajaud; MOHMMaHUE 3HAYMMOCTHU
MaTEeMaTUKU B W3YYEHMM NPUPOJIHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcIlO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH TNPUMEPBHl MaTEeMaTHYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaT€MaTUYECKON HAyKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp criocoOsl pemieHus 3a1a4d npodecCUOHaIbHOW eSTeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U peain30BbIBaTh COOCTBEHHOE NPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JeSTeIbHOCTh B MPOGECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYALUSIX

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULHUI0, JIEMOHCTPHUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJULMOHHBIX POCCUNCKUX JYXOBHO-HPABCTBEHHBIX IEHHOCTEN, B TOM YHCIE C
Y4ETOM TapMOHH3AIMH MEKHAI[MOHAIBHBIX M MEXPEIUTHO3HBIX OTHOLICHUH, NMPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpYXKalOIIeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHUH KIMMaTa, MPHUHIMIBI OepeXxIMBOro MPOU3BOJACTBA, YP(HEKTUBHO JIEHCTBOBAThH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIIEHUS 310POBbSI B
nporecce MpopecCHOHATBHOW JEATETbHOCTH M TMOJEpKaHUs HEOOXOJUMOro YpOBHS (U3HYECKOMH
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.
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[1IK1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJAYJIEH B COOTBETCTBHH C TEXHHUYECKUM
3aJlaHUEM.

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

3aganue:

1) .CocTaBbTe TEKCTOBBIN (aiii penieHus 3a1aun Beraucnure maccy ydactka crepykus Xi= 0 10
X2=3 (M), €CIIi ero JIMHEeHHast IIIOTHOCTH 3a1aetcs popMyinoit p(x) = x° + 1(kr/m°).

2) Jlnst cocTaBiieHuUs anropuTMa MOMCKA OIPEeNIuTe: CKOPOCTh ABMKEHHsI Ha KOHBEHEepHON JieHTe
v=v(t). Halinem nyTe S, npoiaeHHbII CONEPKUMBIM KOHBEHEPHOMN JIEHTHI 3a IPOMEXYTOK BPEMEHHU OT
t1=2 no t,=7 MuH.

3) Teno OpomieHO BEPTUKAIBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS 10 3aKOHY
v =29.4 —9.8t m/c. HaiiTu HarnOOJIBIIIYIO BBICOTY MOIBEMA.

IMopsinok BbINOJIHEHHSI PA0OTHI:

o _ ts
1) 3anucats GOpMyIly, UCIIONIB3Ys OMPEeNIEHHbIN HHTerpan S = | ‘L v(t)dt
2) Bprunciuts onpeneeHHblil HHTerpal

Xoa paGoTsI:

o o — g+ _ ) o . .
1. CKOpoCTh JBUKEHMS Ha KOHBeiiepHOi nente vV = (9t 6t) m/c. HaiiTi myTb, MpoiieHHBIH
COJIEP>KUMBIM KOHBEHEPHO JIEHTHI 32 4-10 CEKYH/TY.

Pewenne:  cormacHo  ycmosuto, 1 () =9t% - 8t fi =3, =% (CuegosarensHo,
4 ,
s = [, (9t? — 8t)dt = [3t3 — 4t*]} = 83 (n).

2. Beruncnute Macey yyactka crepykas Xi3= 0 10 Xo=1 (M), ecnu ero IuHeiHas TUIOTHOCTh 3a1aeTcs
dopmyioit p(x) = x% + 1(xr/n).

Pemenue:

CornacHo hopmyne, umeeM:

m = //: () dx

1
. 3 (1 3 3
9 r 1 0 |
m / (z+1)dz = (’—‘ #*.I’)’“ -3 +1-— (—; +3) =3
0
Orser: 1,33 kr

3. Teno GpoLIEHO ¢ TMOBEPXHOCTH 3eMIIM BEPTHKAJIBHO BBEPX O CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublryto BEICOTY MOJbEMA TeNA.

Pemienue: Teno JOCTUTHET HaUOOJIBIIEH BHICOTHI IIOJJbeMa B TAKOH MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) mvaxoaum h=78.4

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOIMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETEC NPABMJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYHCIICHMS.

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

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAKOB, YTO IO3BOJIAET IMOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBIMIOJTHEHHON YacTH pabOThHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BBHIBOJIOB.

Tema 4.1. KoopauHaTbl M1 BEKTOPbBI
IIpakTuyeckoe 3ansaTue Ne 41

«BekTopsbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TouKaMm»

He.]'lb: Hay‘{I/ITBCﬂ BBIIIOJIHATH IleICTBI/I?[ C BCKTOpaMH, HaXOAUTb paCCTOAHUC MCKY TOYKaAMH.

IIpakTnueckas padora ¢popmupyer:
[1P613. ymeHue omepupoBaTh MOHSATHSAMHU: MPSMOYTOJbHAS CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJIsPHOE MPOMU3BEIEHHUE, YrOJl MEXJIy BEKTOpaMH, CyMMa BEKTODOB,
IIPOM3BEJCHUE BEKTOpA Ha YHUCIIO; HAXOAUTh C MOMOIIbIO M3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEHHbI
OTpE3Ka, PacCTOSIHUE MEXKIY IBYMs TOUKAMU;

[1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: HPSIMOYIOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJAMHAThl TOYKH, KOOpPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, IMPOMU3BEIACHHE BEKTOpAa Ha YMUCIIO,
pas3ioKeHUEe BEKTOpa M0 0a3ucy, CKaIsIPHOE IPOU3BEICHUE, BEKTOPHOE IPOMU3BEICHUE, Yrold MEXKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ n KOOpI[HH&THI:Iﬁ MCTO Il pCHICHUA T'COMCTPHUYCCKUX
3aJa4 M 3a/Ja4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMH: MaTpuua 2 x 2 u 3 x 3,
OIpPCACIINTECIIb MAaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OITPECACIIUTEIIA,

[IPyl8. ymMeHne MoAenupoBaTh pEaIbHbIE CUTYallUHd Ha S3BIKE MATEMAaTHUKH; COCTAaBIISITh BBIPAKCHMS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/Ja4yd, HUCCIENOBAaTh ITOCTPOCHHBIE MOJEIH C
UCTOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIIN C MIOMOILBIO T€OMETPUYECKUX MOHATUI U BEJIMYMH, PEIIATH CBSI3aHHBIE C HUMHU
MPAKTUYCCKUEC 3aaadu; COCTaBJIATb BCPOATHOCTHYIO MOJCIL W HUHTCPHPETHPOBATH HOJ'Iy‘IGHHBIfI
pe3ysbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPEeACTBAMH MaTeMaTHYeCKOro aHalu3a, B TOM YHUCIE
COLMAJIBHO-I)KOHOMHMUYECKOTO U (PU3MUECKOr0 XapaKTepa;

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
[1K1.1.®opMupoBaTh anropuTMbl pa3pabOTKH MPOTPaMMHBIX MOJyJIeH B COOTBETCTBUU C TEXHUYECKUM

3aaHHUCM.

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

3aganue:
Pemure 3amaun:
M- KOJUYEeCTBO OYKB B UMEHU
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N- KOJIM4YeCTBO OYKB B (paMUITHH
P- MeCAIl POKACHHS

—
1. anbr nBe Touku: A(m;—n;0) U B(p; —n; 2).Pasnoxure BekTop AB 1O BeKkTopam 0Oasuca u
HaWIUTE ero JJIMHY.

- > - -

- = g — — —
2. Jlausl BekTopel a=pPi— j+mk u b =ni+ pk Haiigure koopauHaThl BEKTOpa ¢ =ma—nb

— > > -
3. Bolunciure  ckamspHoe mpoumsBedeHue  BektopoB(a—2b)-a, ecnm a:{— m; n; p} u

E:{o;— p;n}.

- -
4. Tlpu KaKOM 3HAYCHHH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTMHEAPHBIMU?
5. B TexHonormueckoi KapTe 3aJaHa’IEKTpHUECKas LeNb U3 MapajuleIbHO COCTUHEHHBIX

3JIEMEHTOB:
I Is I le
o —= —4= Cc —= p —= a
U é]ll I, J]b p— J]|4 I:I %'5
e,

Haiinute BekTOp TOoKalHa BXOJE SIEKTPUYECKOM LIEMH, eCld TOKH TapalebHbIX BETBEH MOKHO
3afaTk Bektopamu: [1(N;m;p),12(2;n;7),15(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Temno, Ha KOTOpPOE JEHCTBYET MOCTOSIHHAS CHJa F =(2n; —3p; 5), IepeMeInaeTcs mo OTPE3Ky
npsiMoit u3 Touku A (-N; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOi CHITBIL.

IHopsaok BbINOJHEHUS PA0OTHI:
1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonmb3ysich KOHCHEKTaMH JIEKIUH, MOAOepHUTe HYXHYIO (OpPMYITy HIM COOTBETCTBYIOIIEE
yCIIOBUE JIJISl pELICHUS 3a1a4H.

Xoa paGoTsI:
3agaya Ne 1. /lanbl ToukH A(—3;1; —1) U B (2; —4; 1).

N .
Pasnoxxure BeKTOp AB MO BEKTOpaMm 0a3uca M HalIUTE €ro JIHHY.
Pemenue.

1) AB = {2 — (-3);—4 —11—(~1)} = {5;-5;2} - KOOPMHATHI BeKTOpa.
2) Pa3noxkuM AB 110 BEKTOpaM Ga3nca:

AB=5i-5j+2K.

3) Anuny ‘ AB| HaiizieM 1o popmyre:
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= x> +y?+2°%;

N
a

AB|= /5% + (-5)? + 2% =/64 =+/9-6 =3/6 .

3anmaga Ne 2.
JlaHbl BEKTOPBI g = T— 3T+ E u b — 2i+ k .Haiiure KOOPJMHATHI BEKTOpa ¢ = a—2b .Pemenne
a={-31}.

b={-201}; 2b={402}.

c=a-2b={-31- {402} = {1 (-4)-3-01-2)={5-3-1}.
3amaya Ne 3

Brruuciure ckansproe npoussenenue (2 ;+ B) . g , €CIIH ;_;_) = {1;0;3} u B = {2;—1;1}.
Pemienue

1) Haiiném koopauHatsl 2 a:

2a=1{208)

2). Haiiném koopauHAThl 2 a+b:

2a+b={2,0:6}+ {2,-11) = {4;-1.7}.

3). Haiiném ckanspHoe mpou3BecHUE:
(2a+b)-a=4-1+0-(-1)+3.7=25.

OrtBer: 25
3amaua Ne 4.

N |-

- g 3
ITpu KaKOM 3HAYEHUH «x» BEKTOPHI & = {4;—6; X} ub= {— ;Z ;3} OyayT KOJJTUHEAPHBIMU?

VYcioBre KOIITMHEAPHOCTH BEKTOPOB:

- — X; _ Yy . Z,
a ¥ b KOIUIMHEApHBL, €ClIi — = —— = ——,
X, Yo %,
[Tonyuum
4 _-8_x,
138 3
2 4
X
—8=—, x=-24.
3
OtBeT: X =-24.

3agaya No5 B TexHOnIOrnueckoi KapTe 3ajaHa dJICKTpUYecKas 1elb U3 MapajijieIbHO COSTUHEHHBIX
JJIEMEHTOB:
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4]
4]
4]

(o, - * *

Haiinute BeKTOp TOKa [HA BXOJE SAEKTPUUYECKOH 1IeNH, ecaU TOKH MapaelbHbIX BETBEH MOXKHO
3amaTh Bektopamu: 11(1;2;3),12(2;1;7),15(3;1;1),14,(0;2;3),15(4;2;1).

Pemenue:
3anuchIiBacM B BEKTOPHOI opme ypaBHEeHHE mepBoro 3akoHa Kupxroda.

Tok Ha BXOAC LECTIN paBCH CYMMC TOKOB BCEX IMApaJIJICIIbHBIX BETBEMN:
I=h+L+L+I,+1s
I= (142+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3agaua Ne6
Teno, Ha KOTOpOE ACUCTBYET MOCTOsIHHAs cuiia F = (4; —3; 5), mepeMeraetcs o OTpe3Ky MpsAMoi

u3 Touku A (-5; 2; -1) B Touky B (1;3;2). Beruucaure paboTy 3TOH CHIIBL.
Pewenne:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Temeps Bocronb3yemcs opmyinoit W= F*AB=4*6-3*1+5*3=36
®opma nmpeacTaBJieHUs pe3yJbTaTa: BEITOJHEHHOE 33/1aHHE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €cliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYUTh NPABWIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl 4 BEKTOPbI
IMpakTuyeckoe 3ansaTue Ne 42

«JlekapToBa cucTEeMa KOOPAUHAT HA IUVIOCKOCTH. YPaBHEHHs IPSAMOM, OKPYKHOCTHU. Pemenue
3aa4 HA PacHoJI0KeHue NPAMBIX HA IVIOCKOCTID)

Heas padorbl: Hayuntbes permars 3a1ayil Ha HaXOXKJICHHE YpaBHEHUN HPSMBIX M OKPYKHOCTEH,
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Ha PpaCIoJIOKCHUC IIPAMBIX Ha IIJIOCKOCTH.

IpakTuyeckas padora ¢popmupyer:
[1P613. ymeHnue omepupoBaTh MOHSATHAMHU: MPSAMOYrOJbHAs CHCTEMa KOOPIMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATBI BEKTOPA, CKAISPHOE IMPOMU3BEICHUE, YIOJl MEXKIYy BEKTOpPAMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOIUTh C MOMOIIBIO M3YYEHHBIX (POPMYIN KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXK]y IByMsI TOUKAMH;
[1Pyl7. ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMHU: MPSIMOYIOJbHAS CHUCTEMa KOOpPAUHAT, BEKTOD,
KOOpJAMHAThl TOYKH, KOOpPJAUHATBI BEKTOPa, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpPa Ha YHUCIIO,
pa3ioKeHue BEeKTopa 1o 0a3ucy, CKaJlIpHOE IPOU3BEAECHUE, BEKTOPHOE IIPOU3BEAEHUE, YIOJ MEXAY
BEKTOpPaMM; YMEHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOA JUIsl pELIEHHUs] T€OMETPUUECKUX
3aad ¥ 3a1ad JApPYrux ydeOHbIX IPEIMETOB; OIEpUPOBATH IMOHATHUSAMHU: MaTtpuua 2 X 2 u 3 x 3,
ONPEEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICIT OIPEIETUTENS;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupare cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJIM4YECTBO OYKB B (haMUITHH

P- MecsL pOKAEHUS

1. HaiiTu TouKy nepecedeHus NpsAMbIX: mx —py+n=0 U x—y—p= 0.

2. HaiimuTe OCTpBIN YroJ MeXIy PSIMBIMH:

mx+ny—p=0Unx—py—nm=0.

3. CocTaBbTe ypaBHeHHE MpAMOM, mapamiensHoil npsmoit PX+Y—M =0 u npoxonsmeii yepes
TOYKY A(—n;1).

4. U3 Ttouku A(m;—1) Ha mpsamyro NX+ Py +1=0 omymeH nepneHaukyisap. CocraBbTe €ro
YpaBHEHUE.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:
1. BuuMmaTenbHO 03HAKOMBTECH C YCJIOBUEM 3aJlaHUA.

2. Tlonp3ysich KOHCIEKTaMHU JICKIIUWA, TOAOEpPUTE HYXHYIO (OpPMYTy HIH COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a41

Xoa padoThi:
3amaua Ne |
Haititu TOYKY NEPCCCUCHUA TTPAMBIX:
2Xx+3y—-12=0u x-y-1=0.
Pemmmm cucremy:
2x+3y-12=0, |20+ y)+3y-12=0,
X—y-1=0; X=1+Yy;
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2+2y+3y-12=0, [5y=10, |y=2,
x=1+Yy; x=1+y; |x=3.
OtBet: TOuKa M (3; 2).

3amaua Ne 2
OrnpeenuTh yroia Mexay IpsMbIMU, 33JaHHBIMU YPAaBHEHUSIMU:

2x—-3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSAMBIX:
2Xx—-3y+6=0; X+5y—-2=0
-3y =-2Xx-6, Sy=—-x+2,
y—gx+6 y——1x+g

3 5 5

2 1
kl = g . k2 = — g .
y k, —k,
IloncraBum HaWJICHHBIC 3HAaYCHUS K, 5 k, B bopmyny:tlgp = ————.
1+Kk, -k,
1.2 13
gp=—2 % =2 =1
1+(-2)-= =
5 3 15

tgp=-1 ¢p=135".

[TonydeHHbI yronm MexAy NpsMbIMH - Tynod. CMEXHbII ¢ HUM, OylIeT OCTpBIi, TO €cTh
@, =180° —135° =45°,

3amaya Ne 3

1. CocTaBbTe ypaBHEHHE NpsAMOi, mapamnensHoit npsamoit 5X+3Y —7 =0 u npoxonsmeii uepes
Touky A(-2;6).

Pemenue
CocraBum ypaBHEHUE Iy4Ka MIPSAMBIX, IIPOXOASAIINX yepes TOYKY
A(-2;6).
y—6=k(x+2)
HaxoauMm yrinoBoit ko3¢ GuIMeHT JaHHOW IpsSIMOif:
3y =-bx+7,
5 7 5
y=——X+—;k =——.
3 3 3
Tak kak npsiMple nmapajuienabHsl, TO K, = — > YIII0BOM KOA(PPHUIIMEHT HCKOMOHN MPSMOH.
3
IloncraBuM HaliieHHOE 3HaYeHne K, = —2 B YPaBHEHUE IIy4YKa NPSIMBIX:
y—-6=Kk(x+2);
nocJe npeodpa3zoBaHus MOTYUHUM:
5x+3y-8=0.
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3amaya Ne 4

U3 touku A(-3;5) na npsmyto X —2Y + 3 =0 onymen nepnenguxynsp. Hanucars ero ypaBHeHue.

Pemenue
CocraBum ypaBHEHUE Iy4Ka MPAMBIX, MPOXOIAIIUX uepes TOYKY
A(-3;5).
y—5=k(x+3).
Haiinem yriooii kosdpduument K, mpsmoit X —2Yy +3=0;
-2y=—X-3;
y——x+§;
2 2
1
kl = E
1
VuuThiBasg ycOBHME MEPIEHAMKYISPHOCTH HPAMBIX: K, =— k_ , HalJIeM YpaBHEHHE HCKOMOH
2
MPpAMOit
k, =-2.
y-5=-2(x+3);
y+2x+1=0.

Otger: Y +2X+1=0.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM

HCO6XO,[[I/IMOI>'I IOCICI0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOM YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJ€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHb! OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHOM YacTH pabOoThl HE MO3BOJISET CJIeNIaTh MPaBUIIbHBIX BHIBOJIOB.
Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B POCTPAHCTBE
IpakTnyeckoe 3ansiTue Ne 43

«Pemenue 3a1a4 Ha NapaJIeILHOCTH MPSIMOIA U TVIOCKOCTID)

Hean padorbi: HayunThes pemaTs 3a/1a4u Ha MapaJlIebHOCTh MPSIMOM M INIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapaJIIEIbHOCTH NIPSMOU U IJIIOCKOCTH.

IpakTuyeckasi padora popmupyer:
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[1PG1. BnajgeHue MeToIaMHU J0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3ajad; yMeHue (opMyIupoBaTh
OnpeeleHUsl, aKCUOMbI U T€OPEMbI, IPUMEHATh UX, MPOBOJUTH J0KAa3aTEIbHBIE PACCYKIICHUS B XOJE
penieHus 3aay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YroJI,
CKpEIIUBAIOIINECS MPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh MPSMBIX W IUIOCKOCTEH, YroJl
MEXIY IPSIMBIMU, YTOJI MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PaCCTOSIHUE OT TOUYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPELICHUH 3aJa4 H3ydyeHHble (akThl U TEOpeMbl IUIAHUMETPUU; YMEHHE OILICHUBATh pPa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12. ymeHHE BBIYUCIATH T€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYIIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MNOHATHSAMU: OIpEAeSiCeHHe, aKCuoma, TeOopema, CIIEJICTBHE, CBOMCTBO,
MPHU3HAK, JIOKA3aTeJIhCTBO, PAaBHOCHIIBHBIE (DOPMYIHPOBKH; yMeHHE (OPMYIUPOBAaTh OOpaTHOe W
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHBIE PACCYKICHUS MPHU PELICHUH 3a]1a4, OIICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUIA;

[1Pyl14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKarOIINeCs, apauiebHbIE U
CKpEIIUBAIOIINECS TPSMbIE, MapAUICTbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, Yroj
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
WCIIOJIb30BaTh TP PEIICHUH 3a/lad M3ydeHHBbIC (DAKThl M TEOPEMbl TUIAHUMETPHUH, YMEHUE OILICHHUBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOILIEM MHUPE; YMEHHE OIEpPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
UWIMH]IP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IHINHAPA, TapaiedbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTh, Kacawlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
ceueHrne MHOTOTpaHHHKa, 1300pakaTb MHOTOTPaHHUKHU, (DUTYPHI U IOBEPXHOCTH BPAICHUS], UX CEUYCHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHSITh CBOMCTBA T€OMETPUUECKUX PUTYD,
CaMOCTOATENLHO (POPMYIIHPOBATH OMPEIEICHUS U3y4yaeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TeOMETPUUECKUX (Uryp, OOOCHOBBHIBATH WJIM OMNPOBEPrarh HX; YMEHHE MPOBOIUTH
Kinaccupukanuio (GuUryp mo paszauyHBIM TPHU3HAKAM, BBITIOJHITH HEOOXOIUMBIE TOTOJHUTEIHHBIE
MIOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEpUPOBATh MOHATUSAMU: MJIOMAAb PUTYPBI, 00beM (UTYpHI, BETUYUHA yTIIa,
paccTosTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY HMPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
wiomanb chepsl, IUIOMATs, TMOBEPXHOCTH NHPAMUMABI, MPU3MBI, KOHyCa, LIMIUHApPA, 00BEeM Kyoa,
MPSIMOYTOJIBHOTO TIapaljIeNIenuIe a, TUPaMIIbl, TPU3MBI, ITUINHAPA, KOHyCa, IIapa; YMEHHE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOJAOOHBIX PUTYD;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl perieHust 3aaad Npo(ecCHOHANbHOM JesITeNbHOCTH HPUMEHHUTENIBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEHN COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTa
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MarepuanbHoe odecnedyenue: MHauBuIyalibHbIe 3a7aHuUsl, CIIPABOYHBIE MaTEpHUAIIbl, KOHCIIEKTHI
JICKITAH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJTMYECTBO OYKB B (haMUJTUU
p- Mmecsn poXIaACHUS

3amaualNel

Touka K ne nexxut B mmockoctu kBajgpata ABCD. Touku M u P - cepenunst otpe3koB KB u KC.

1). Kak pacnionosxensl npsimeie AD u MP?

2). Beruncaure nuny orpeska MP, eciiu cTopoHa KBajipara paBHa n CM.

3agaua Ne2

OcnoBanue AD Ttpanenuu ABCD naxonurcs Ha miockoctu P, a ocHoBanune BC orcTouT OT Hee Ha
p cM. HaifiuTe paccTosHEE OT TOYKH IIepPecedeH s UaroHaseil 10 miockoctu P, ecin - = =20

cB m

3amaua Ne3
[Tnockocte P nepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cM, a AC,:C,C= m:n. Haiitu BC.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. BHUMaTeNnbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CACIIAlNTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOTO, YTO HY>KHO HalTu. BcmoMHuTe, Kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPH PEIICHUU 3a1a4H.

4. Pemnre 3aga4dy. 3anuiinTe OTBET.

[Ipu pemennm 3amady Ha STy TEMY HCIOJB3YeTCS ONpeeieHHE TMapaUIeIbHbIX TMPSIMOU H
MJIOCKOCTH, MPU3HAK MapauIebHOCTH MPSIMOM U TNIOCKOCTH, a TAK)KE BaITK 3HAHUS U3 TNIAHUMETPHUH.

Xoa padoThI:
3agaua Nel
Touku A, B, Cu D He nexar B oaHoil minockoctu. K u M — cepeaunst otpeskoB BD u CD.
1) HWmerot nu oOmmme Touku npsimast KM u miockocTh, B KOTOpOit nexkart Touku A,B u C?
2) Beruncnute nepumerp TpeyronbHika AKM, eciu paccTosHEE MKy KaKIOW Mapoil JaHHBIX
TOYEK PaBHO 8 CM.
JaHo: x, A€ x, BEx,CE cx,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K / M 1) nepecekarorcst iu KM n o
2) Halltu Py
C
o A
Pemenue:

1) Touka K sBnsiercs cepenunoii otpeska BD, Touka M- cepenuna otpeska CD. 3Hauut oTpe3ok
KM - cpennsis nuaus tpeyroiasHuka BCD.
[To cBOWCTBY CpelHENl JUHUM TPEyrojbHUKa KM||BC, KM =%BC. CrnenosarenbHo, oTpe3ok KM
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napajulejieH MpsMOH, JIeKalled B IUIOCKOCTH. [lo mpu3HaKky mapajulesIbHOCTH NPSMOW M IUIOCKOCTH,
oTpe30k KM U mi10cKoCTh napajuiesibHbl, T.€. HE MEPECEKAIOTCA.

2)Pyyrs = AK + AM + KM

KM =>BCKM = 4 cu.

Pacemorpum Ttpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHble
PAaBHOCTOPOHHHUE TPEYroJbHUKHU, a oTpe3ku AM u AK- meamaHbel M BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haiinem 3tu otpe3ku:

AK= AM=+ACZ—MC?

MC =4 cM.

AK= AM=+82 —42=,/64 — 16 =48 =43 CM

Py =4+4/3 +43 =448/3cm

3amgauga Ne 2

OcnoBanue AD Ttpanerun ABCD naxonurces Ha miockoctr P, a ocHoBanne BC orctouT oT Hee Ha

o o DA 7

5 cM. Haiinure paccTosiHEE OT TOYKH IEPECeUeHUs AUaroHaied o miockoctu P, ecimu ==
C B

A HaHno:
\ ABCD - tpanenuus,

22 — 2 BB1=5cM, BB1- P

/ 1
— 24
‘ CB
B Haiitu: paccrossnue ot M o ninockocru P

[ N
4‘ [
f /) =~

Pemenne

1) 13 Touku M mpoBezaem k miaockoctu P nepnennukynsip OM. CnenosarensHo, OM- paccTosiHUe
ot M 1o miockoctu P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC KaK BEPTUKAJIbHBIC

£CBM = ~£ADM KaK HaKpecTiIexalue npu napamuienbHbix npsMeix BC u AD u cexymeit BD.

DA DM AM
3HaunT, AADM 1 ACBM NOTOOHBI H — = — = —,

cD BM cM
DA 7 DA DM __AM _ 7

cB 2 D BM M 3

DM 7 7 3
=-=DM=—BD,BEM =—EBD

BM 2 10 10

3) Paccmotpum ABB, D v AMOD

£D — obmnit, /BB, D = #+MOD = 90° = ABB,D ~AMOD
BB, _ BD

MO MD
BB, _ BD _ 10

MO  07BD 7
7

MO =—BD
10

MO =-_-5=35cm.
10

OrTBeT: 3,5 cMm.
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IpakTuyeckoe 3ansiTue Ne 44, 45

«Pemenne 3a1a4 Ha NEPNEHAMKYJISPHOCTb NPAMOi M TWI0CKOCTH. Pemienue 3a1auy Ha
NpUMeHeHHE TeopeM O TPEX NepneHauKYIsIpax.»

Heap padorbi: Hayuntbest ncmosb30BaTh NpU3HAK MEPHEHAMKYISIPHOCTH MPSAMOM U IIJIOCKOCTH,
TEOpEMY O TpeX NEPHEHAUKYIIAPax IPU PELICHUN 3a1ay.

IIpakTHyeckasi padora ¢popmupyer:
[1PG1. BnajgeHue MeTOIaMHU J0Ka3aTeNbCTB, AITOPUTMAMM PEIICHUs 3aJad; yMeHue (GopMyIupoBaTh

OIpe/IeNICHUs, AKCUOMbI U TEOpPEMBbl, IPUMEHATh UX, IPOBOAUTH JOKa3aTeNbHbIE PACCYXJIECHUS B XOJ€
pelieHus 3a1ay;
[1P6Y9. ymeHnue onepupoBaTh MOHATUSAMH: TOUYKA, MPsMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKPEILMBAOIIMECS TPsAMbIE, MapajlIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXY IPSIMBIMH, YTOJI MEXAY IPSIMON U IJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PACCTOSTHUE OT TOUKH
710 MJIOCKOCTH, PACCTOSIHUE MEXY NPSAMBIMH, PACCTOSHUE MEXKY MJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pelleHUH 3a7ad HM3y4deHHble (DaKTbl M TeOopeMbl IIAHUMETPUHU; YMEHHE OLEHMBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUpa;
I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIUMYMHBI ([UIMHA, Yo, IJIoLaab, 00BbEeM, IJIONIAIb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE POPMYJIIbI U METOIBI;
[1Pyl. ymenue omnepupoBaThb HOHATHUSMHU: OIpPEIEICHUE, aKChOMa, TEOpeMa, CJEICTBHUE, CBOICTBO,
MIPU3HAK, JI0KA3aTelIbCTBO, PABHOCHIIbHbIE (OPMYIUPOBKU; yMeHUE (OpMyIupoBaTh OOpaTHOE H
IIPOTUBOIMNOJIOKHOE YTBEPKACHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METO]
MaTEMaTHYECKON MHAYKLUHU; IIPOBOANUTD JA0KA3aTEIbHbIE PAaCCYKIECHUS NIPHU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUI;
[1Py14. ymenue cBOOOAHO ONEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, IMPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH YroJl, IBYIPaHHBIA YToJI, TPEXTPAHHBIN YIroJl, epeceKaroluecs, NapajlieIbHbIE U
CKpEILMBAOIINECS TpsAMbIE, MapalIeIbHOCTh M MEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpSIMBIMH, YTOJ MEXKIy NpSIMONM U TIJIOCKOCTBIO, YIrOd MEXIy IUIOCKOCTSIMH; yMEHHE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOT'OI'paHHHKA, TMPaBUIbHBI MHOTOTpaHHUK, MIPU3Ma, MUpaMuia, GUrypa U MOBEPXHOCTh BpAIlCHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
CeyeHHe MHOTOTPaHHUKa, M300pakaTb MHOTOIPaHHUKH, (PUTYpHI M TIOBEPXHOCTH BPAICHUS, X CEUEHUS,
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B TOM YHCJI€ C TIOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (DUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBATh ONPENIEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; yMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pPasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
MOCTPOCHHUS;

[TPyl5. ymenue cBoOOTHO ONEepUpoOBaTh MOHATHAMHE: IIOMAAb GUTYpHI, 00beM (QUTYpBHI, BETHYHHA yIIIa,
pacCTOsIHUE OT TOYKH JIO IIOCKOCTH, PACCTOSIHUE MEXIy MPSIMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSMH,
wiomans chepsl, IJIOMAAb IOBEPXHOCTH IUPAMHIbI, NPU3MBI, KOHyCa, LWIMHApa, 00BeM KyOa,
IPSIMOYTOJIBHOTO TMapaiesenunesia, MUpaMu/Ibl, IPU3MbI, HWIMHIPA, KOHYyca, I1apa; YMEHHE HaXOIUTh
OTHOIICHHE 00BEMOB MOI00HBIX PUTYP;

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO U TUCbMEHHYIO KOMMYHUKALIMIO HA TOCYAAPCTBEHHOM s3bIke Poccuiickon
deneparyy ¢ y4eTOM OCOOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
pP- Mecs1 poxKACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecedyeHus ero guaronaineit mposeneH orpe3ok OF, tak, uto AF = CF
, BF = DF. Jlokaxxute, uro OF nepneHauKyispeH IUIOCKOCTH pomOa, oTpe3ok ACmneprneHAuKynspeH
miockoctuBDF.

3anaya Ne2

Jan paBHOOeapeHHbIN TpeyroibHuk ABC. AC= BC= n cM, AB= m+5 cM. 13 Bepmunsl yria C
MIPOBEJIEH K IUIOCKOCTH nepneHaukyisip CD, paBHblii p cM. HaiinuTe paccTosiHre oT ToUku D 10 CTOpOHBI
AB.

3anmaga Ne3

Touxu A u B nexxar B miockoctd a, M — Takasg Todka B HpPOCTpPAHCTBE, VI KOTOPOMl AM = m
, BM = n 1 OpTOrOHAJIbHAS MPOEKLHUs Ha MIOCKOCTh o oTpe3ka BM B Tpu paza Gosbliie opTOroHaIbHOM
MPOEKINH Ha 3Ty IIOCKOCTh oTpe3ka AM . Halinure paccrosiHue oT Touku M 110 MI0CKOCTH o .

3amauga Ne 4

Bricota npsimoyronsHoro tpeyrosnbHuka ABC, omymieHHas Ha TrunoteHy3y, paBHa P cMm. U3
BepmuHbl C IpsiMOTO ~ yrila  BOCCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsp CM,
npuueM CM = m+ n cM. Haligute paccrosinue ot Touku M 1o runorenysst AB.

Ilopsinok BbINOJHEHHS PadOThHI:

1. BuuMatesnbHO MPOYMUTANTE yCIOBHE 3a1a4H.

2. 3anummTe, YTO B 33/1a4€ JaHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, pacCy’kaas OT TOr0, YTO HY)KHO HaliTu. BcmoMHuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.
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4. Pemte 3aga4y. 3anuilinTe OTBET.

[Ipu pemienuu 3afady Ha 3Ty TeMy HCHOJb3YeTCs ONpENeNIeHHE MEePIEeHANKYISPHBIX MPSIMOA U
IJIOCKOCTH, TPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOM U MIIOCKOCTH, TEOPEMBI O TPeX MEPHEHAUKYIApax, a
TaK)Ke Ballll 3HAHUS U3 INIAHUMETPUU

Xox padoThI:

3anayva 1

N3 Touku mepecedyeHus auaroHanei napamwienorpamma ABCD mnpoenen otpe3ok OM Tak, 4TO
MA = MC,MB = MD. JlokaxuTe, 4To 0Tpe30Kk OM nepreHIuKyIspeH IIOCKOCTH MapajuiesorpaMmma.

Jano:
M ABCD - nmapannenorpaMM

ACNBD =0
5 c MA = MC, MB = MD
W JlokasaTh: OM-(ABCD)

JlokazaTenbCcTBO

1) Paccmorpum TpeyroiabHuku AOM u COM. OM - oOmas cropoHa, MA = MC 10 YCJIOBHIO,
AO = OC 10 CBOMCTBY JMaroHajieil napamieaorpaMMa. 3HauuT, TPEYTOJIbHUKU PABHBI IO TPEM CTOPOHAM,
T.e. AAOM = ACOM. CirenoBareibHO, ~AOM = ~COM.

T. K. 9TH YIIIBI CMEKHBIC U PaBHBIE, TO OHH paBHsI 1o 90°, T.e. OM L AC.

2) Paccmotpum Tpeyronbuuku BOM u DOM. OM - obmiast cropoHa, MB = MD 1O YCJIOBHIO,
BO = 0D 1o CBOICTBY AnMaroHajieil napauienorpaMma. 3HauuT, TPEyroJbHUKH PaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = ADOM. CnenoBaTenbHo, ~BOM = ~DOM.

T. K. 9TH yIrJIbl CMEXKHBIE ¥ PaBHBIE, To orr paHsI 1o 90°, T.e. OM LBD.
) OM 1 AC.
OM 1L ED

} = OM 1 (ABCD ) no npH3HaKy NepIeH/IMKYIAPHOCTH TPAMONA U IVIOCKOCTH.

3anava 2

Croponsl TpeyroabHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTrOJIbHHUKA
IIPOBE/IEH MEPHEeHIUKYISAp K ero IUVIOCKOCTH, paBHbIM 15 cMm. Haligute paccrosiHMe OT €ro KOHIIOB 0
00JIbILIEH CTOPOHBI.

Jano:

: b AABC,AB =10 cm,BC = 17cM, AC = 21cM
g BD-(ABC),BD = 15cm
EES- Haiitu paccrosuue ot B u D 1o AC

Pemenne
1) JomomHUTEIBHOE MMOCTPOCHHE: MPOBEAEMBM L AC,
3nauut, BM- paccrosnue ot B no AC.
DM — HaxIoHHAaA
EM — npoexnuna HaknoHHo#y = DM 1 AC = DM — paccroaHue ot D go AC
BM 1 AC.

2) [ns toro, utoObl HalTu BhicOTy BM Tpeyronsnuka ABC, BbUMCIMM CHadajga €ro IUIONIajlb,
a+b+c

ucnons3ys popmyny I'epona 5, =/p-(p—a) - (p—-b)-(p—c), p= -
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_10+17+21
2

Sapc = /247 (24— 10) - (24— 17) - (24 — 21) = /24 - 14- 7 - 3 = 84cm?
3) 3anumem Gopmyiy Ul BBIYUCICHUS TUIOIATU S, = %ah

=24 cM

[Ipumenum 3Ty GopMyiny K HallleMy TPEYTONbHUKY: S, 4g5c = %AC BM.

Beipaszum u3 31oit popmynst BM: BM = %
BM =22 =g8cm
Z1

4) Paccmotpum TpeyrosiibHuK BDM- npsiMoyronbHbIi, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM? = BD? + BM?

DM? = 15% + 8% = 289

DM =+280 =17 tm

OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIIsipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCIICOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHCHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clii pabOTa BBINIOJHEHA HE IMOJTHOCTHIO, HO O00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CAENATh MPABWILHBIX BHIBOJIOB.

IIpakTuyeckoe 3ansaTue Ne 46
«Pemenne 3a1a4 Ha Napa/LIeJbHOCTD IJIOCKOCTEH»

Heas paGorbl: HayunThcsi MCHONB30BaTh MPU3HAK MAPAIETBHOCTH IIJIOCKOCTEH M CBOWCTBA
NapajuieJIbHbIX IJIOCKOCTEHN MpU pElIeHUH 3a/1a4.

IIpakTnyeckas padora ¢popmupyer:
I1P61. BrageHue MeToJamMH JOKa3aTeibCTB, AJTOPUTMAMM pPELICHHs 3agad; yMeHHe (GopMyIupoBaTh

ONpENEICHUS, aKCUOMBI U TEOPEMBI, IIPUMEHATHh UX, MPOBOAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOIE
pelieHus 3a1ay;
[1PGY. ymeHue onepupoBaTh MOHATUSAMU: TOUYKA, MpsAMas, TNIOCKOCTb, TPOCTPAHCTBO, ABYTPAHHbBIN Yro,
CKpPELIUBAOIINECS MPsMBIE, MAPAUIEIBHOCTh W MEPHNEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YTOJd
MEXIYy NPSAMBIMH, YTOJ MEXKIY NPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMHU, PACCTOSHUE OT TOUKH
710 TUIOCKOCTH, PACCTOSSHHE MEXKIY MPSIMBIMH, PACCTOSTHUE MEXIY INIOCKOCTSIMHU; YMEHHUE HCIIOIb30BaTh
OpU pelIeHUH 3a/7ad HM3y4YeHHble (DAKTbl M TEeOopeMbl IJIAHUMETPUHU; yYMEHHE OLEHHBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUPA;
I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMUYMHBI (AJUHA, YTOJI, IUIOMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH), UCTIOJB3Yys U3yUEHHBIE (POPMYIIBI U METOBI;
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[TPyl. ymeHue omnepupoBaTh MOHATUAMH: OIpPEIECICHUE, aKCHMOMa, TEeOpeMa, CIIEICTBHE, CBOMCTBO,
MpPHU3HAK, JIOKA3aTeIhCTBO, PAaBHOCHIBHBIE (DOPMYITHPOBKU;, yMeHHE (OPMYIUPOBAaTH OOpaTHOE W
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPHUBOJIUTH MPUMEPbl M KOHTPIPUMEpPHI, HCIOIb30BaTh METOJ]
MaTEMaTHYECKON MHAYKLUHU; IPOBOAUTD JA0KA3aTeJbHbIE PACcCYKIECHUS IIPU PELICHUNU 3aja4, OLIEHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Pyl14. ymenue cBOOOAHO OMEPUPOBATH MOHATHAMH: TOYKA, MpsMas, IJIOCKOCTh, MHPOCTPaHCTBO,
OTPE30K, JIy4, IJIOCKHH YroJ, IBYIpPaHHBIM Yo, TPEXTPAHHBIN YTroJ, MepeceKarouecs, napauieabHble U
CKPEILMBAIOIINECS TpsAMbIEe, MapalieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMH, YTOJ MEXKIy MNPSIMONM U IJIOCKOCTBIO, YTOJI MEXIy IUIOCKOCTSMH;, YMEHHE
MCTOJIBb30BATh TPU PELICHUH 33/1a4 M3Y4YeHHBbIC (DAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pasMepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTOT'paHHHKA, PAaBUIbHBI MHOTOIpAaHHHK, MpU3Ma, MUpaMuja, GUrypa U MOBEPXHOCTh BPAICHHS,
LUWIMHJIP, KOHYC, ap, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHYCa U LIWJINHAPA, apaiieIbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeueHHue MHOTOTpaHHHKa, H300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U IOBEPXHOCTH BPALICHHS, UX CEUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MIPUMEHATh CBOWCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOSITENIEHO (hOPMYJIUPOBATH ONPEAETIEHUS N3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
NPU3HAKAX TEOMETPUYECKUX (UTyp, OOOCHOBBIBATH WIJIM ONpPOBEPraTh HX; YMEHHE IPOBOJUTH
Kkinaccuukanuioo (Uryp MO pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOIMOJHUTEIHHBIE
IIOCTPOEHUS;

[1Pyl15. ymeHune cBOOOJHO ONEpUpPOBATh NOHATUAMU: IJIOLAAb PUTYpPbI, 00bEM (UIYpbI, BEIUYMHA YTJIa,
paccTosiHue OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMU, PACCTOSHUE MEXAY IIOCKOCTSIMH,
wiomaab cpepsl, IUIOMAAL MOBEPXHOCTH NHpPaMHJIbl, TPU3MBI, KOHyca, IMJIMHApa, o0BbeM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNienunesa, NupaMuabl, MPU3MBbl, IIHUINHAPA, KOHycCa, 11apa; YMEHUEe HaXOJIUTh
OTHOIIIEHHE 00BEMOB MOA0OHBIX GUTYP;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATeNbHOCTH NPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
®denepanyy ¢ yueToM 0COOEHHOCTEN COLUMAIBHOIO U KYJIbTYPHOTO KOHTEKCTa

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3amanme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3amauga Ne 1

Mexnay nByMsl mapajuiebHBIMHM IUIOCKOCTSMM 3aKJIFOYEH OTPE30K, JUIMHOM m+n cM. Haligure
MPOEKIIMU 3TOTO OTPEe3Ka Ha KaXKIYIO MJIOCKOCTh, €CIIU PACCTOSIHUE MEXAY IUIOCKOCTSIMU PABHO p CM.

3anada Ne 2
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[Inockoctn M u P mapannensusl. 3 Touek A u B mnmockoctu M mpoBeneHbl K IIIOCKOCTH P
HAKJIOHHbIE AC= m+ncM HBD = m+n—3 cM. IIpoexkuus HaxioHHoW AC Ha OJHY M3 IUIOCKOCTEU
paBHa m cM. YUemy paBHa npoekuus HaKJIoOHHOKW BD?

3amaua Ne3

Mesxny nByms napauienbHbIME 1ockocTssMu P uQ nposeaenst orpeskn AC u BD (touku A u B
nexaT B IJIOCKOCTH P), AC=m+n+p 1M, BD = m+n 1M , pasHocts npoekuuit AC u BD na ogny us
IJIOCKOCTEHN paBHa m AM . Haiinure IIMHBI 3TUX NPOEKLUMI U pACCTOSIHUE MEXAY IIIOCKOCTSIMHU.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeapHO IPOYUTANTE YCIOBUE 3a4aUH.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyite ycliOBUE 3a/lauu, pacCyxkaasi OT TOTO, UTO HYXHO HaiTh. Bcomuute, kakue
TeopeMbl U (POPMYIIbI TOHAZO0SATCS MPU PELICHUH 3a/1a4H.

4. Pemmte 3agady. 3anuiiMre OTBET.

[Ipn pemieHUM 3a7a4 Ha 3Ty TEMY HCIONB3YETCS OMpENeiIeHHE MapaliebHbIX IUIOCKOCTEH,
MIPU3HAK MAPAILIEILHOCTH TUIOCKOCTEH, TEOPEMBI O MapalIeNbHbIX TNIOCKOCTSX, a TAK)KE BalllM 3HAHUS U3
TUTAHUMETPHUH

Xox pabdoThI:
3amaua Ne 1
Mexnay nByMmMs MNapajuleIbHbIMU IUIOCKOCTSIMHM 3aKJIIOUEH OTpe3ok, anuHod 10 m. Haligure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO MNIOCKOCTh, €CJIM PACCTOSTHUE MEXKIY TJIOCKOCTSIMU PAaBHO 8 M.
Hano:

‘ / : /
4
AN Haiitu npoekimu AC

AN

Pemenue

1) Tak Kak TUIOCKOCTH TapaJIelbHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukysp AC.
[TocTpoum npoeknuto orpeska AB Ha mmockocTs . 310 otpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsMoyronbHBbIil.

ITo Teopeme ITucdaropa AB* = AC? + BC?

AC? = AB? — BC?

AC?=10% —8> =100 — 64 =36

AC=6 cm.

Tak Kak MIOCKOCTH MapajuIebHBI, TO MPOCKIIUN OTPE3Ka Ha ATH TUIOCKOCTU OYTyT paBHBI.

3anmaga Ne 2

IInockoctu M u P mapamiensHbl. 3 Touek A u B miockoctn M mpoBeneHbl K IUIOCKOCTH P
HaksionHble AC= 37cm u BD=125 cm. Tlpoexkuus nakinonHoit AC Ha oHY U3 IUTOCKOCTEH paBHa 12 cwM.
Yemy paBHa poeKLMs HaKJIOHHOM BD?
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JaHo: M| P,LAEM,BEM
AC=37cM,BD = 125 M
AELP,BK 1P,CE=12cm
Haititn: KD

Pewenne

1) Paccmotpum tpeyrosnbHuk ACE- npsMOyroiabHbIi.
ITo Teopeme ITudaropa Ac? = AE? 4 CE?

AE? = AC?— CEAE? = 372 — 12?2 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbHuk BKD- npsiMmoyrosibHbIil.
ITo Teopeme I[Tucdaropa BD? = KD? + BK?

KD? = BD? — BK2AE=BK, Kkak paccTosiHus MeX1y MapauielbHbBIMU MIJIOCKOCTSIMHU.
KD? = 1257 — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Otser: npoekuust BD paBna 120 cwm.

3anaua Ne3

Mexny nByMs napauienbHbIME 1ockoctssmMu P uQ nposenenst orpeskn AC u BD (touku A u B
nexar B miockoctu P), AC=13 cm, BD=15 cm, cymma npoekuuit AC u BD Ha ogny u3 miockocTeit
paBHa 14 cm . Haiiaure 1yiMHBI 3TUX MPOEKIMHA U PACCTOSIHUE MEXAY IUIOCKOCTSIMHU.

4 N

Hano: Q| P,AEP,BEP
AC=13cm,BD = 15¢cmM
AE1Q,BK 1 Q,CE+DK=14cm

i = [VQK Haiitu: CE, AE, DK

Pemenne

1) Paccmorpum tpeyronbHuk ACE- mpsMOyroyibHbIN.

ITo Teopeme ITudaropa AC? = AE? + CE?

AE?=AC?—CE?

[Tycts CE = x, Torna DK=14-x.

AE? =169 —x*

2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.

ITo Teopeme ITucdaropa BD? = BK? + DK?

BK? = BD? — DK*

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x*?
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AE=BK, kak paccTosHMs MeXAy NapajuleIbHbIMU MIJIOCKOCTAMU

3HauuT,

169 — x2 =29 + 28x — x?

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 = 144 = 12 cm

OTBeT: pacCTOSIHUE MEXIY IIOCKOCTAMHU 12 CM, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIIeI0BAaTeILHOCTH JICUCTBUI; B OTBETEC NPABWIBHO M aKKypaTHO BBIIIOJTHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOJHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJNYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJBI, B XOJE
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIEeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJITHCHHOW YacCTH paOOThI HE MO3BOJISET CACNIATh MPABHIIbHBIX BBIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnueckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Heap padorbi: Hayunthbest pemaTe 3aaud Ha NPUMEHEHHME MOHATUH YIila MEXIy MNpsMOU U
IIJIOCKOCTBIO, ABYTPAHHOTO yIJja, YIJIa MEKAY INIOCKOCTSMH.

IIpakTnyeckas padora ¢popmupyer:
I1P61. BrageHue MeTolamMH JOKa3aTelabCTB, AJTOPUTMAMM pELICHMs 3ajaad; yMeHue (popMyaupoBaTh

ONpPEACIICHUSI, aKCUOMBI U TE€OPEMBI, MPUMEHATh MX, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJ€
pelIeHus 3a1ay;

[TPGY. ymeHnue onepupoBaTh MOHATUAMH: TOUYKA, MpsiMasi, MIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIN yTOJI,
CKpEIIMBAIOIINECS TPsAMbIC, MapaUICIbHOCTh W MNEPHEHIUKYIAPHOCTh MPSIMBIX W IJIOCKOCTEH, yroi
MEXKY MPAMBIMH, YTOJ MEXKAY NMPSIMOMN U INIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKH
JI0 TJIOCKOCTH, PACCTOSHUE MEXIY NPSAMBIMU, PACCTOSIHUE MEXKIY IIOCKOCTSIMU; YMEHUE HCIIOJIb30BATh
NpU pPEUICHUHM 3a7a4 H3ydeHHbIe (PAKThl MU TEOpeMbl IUIAHUMETPUHU; YMEHHE OIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEro MUPA;

[IP612. ymeHue BBIYUCIATH TEOMETPHUYECKHE BEJIMYMHBI (IJIMHA, YTOJ, IJIOMAab, O0BEM, IJIOMIAb
MMOBEPXHOCTHU ), UCTIOJIb3YsI H3YUCHHBIE (DOPMYJIIBI 1 METO/IBI;

[IPyl. ymenue omepHpoBaTh NOHATHAMU: OIPENEICHHE, aKCUOMa, TEOpeMa, CIEACTBUE, CBOWCTBO,
MPU3HAK, JI0Ka3aTeNbCTBO, PABHOCWIbHBIE (DOPMYIUPOBKH;, yMeHHE (HOpPMYyIUpoBaTh OOpaTHOE W
MPOTUBOIIOJI0KHOE YTBEPKACHUE, TNPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, HCIOIB30BaTh METO]
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MaTeMaTHYeCKOW MHIYKLIHH; POBOANTH JT0KA3ATEIbHBIE PACCYKICHUS MPU PELICHUH 33a]a4, OLICHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Py14. ymenue cBOOOAHO OMNEPUPOBATH MOHATHSAMU: TOYKA, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, MTapaUIEbHbIE U
CKPEILMBAIOIINECS TPsMbIE, MapaUIEIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy HpSIMBIMHM, YTOJd MEXAYy HIpsIMONM M IUIOCKOCTBIO, YIOJ MEXAYy IUIOCKOCTSMH; YMEHHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad M3y4deHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamuaa, GUrypa u MOBEPXHOCTh BpalICHHUS,
WINHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHs KOHYCA ¥ LIWIMHPA, TapajUIeIbHbIE OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300paaTb MHOTOTPaHHUKH, (PUTYpHI M TIOBEPXHOCTH BPAIICHUS, MX CCUCHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENIFHO (hOPMYJIUPOBATH ONPEAETCHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpHU3HAKaX TEOMETPHUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHUE IPOBOJIUTH
kinaccupukanuo ¢GUryp MO pazIUYHBIM [PH3HAKaM, BBHIMNOJIHATH HEOOXOAUMBIC JTOTIOJHUTEIbHBIC
MIOCTPOEHHUS;

[1Pyl15. ymeHue cBoOOIHO OonepUpoOBaTh MOHATUSAMU: IJIOLIAAb PUIYpPbI, 00bEM (UIYpbI, BEJIUUMHA yTJa,
paccTosiHue OT TOYKU [0 IJIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBbIMHU, PACCTOSHUE MEXY IUIOCKOCTSIMH,
wiomaas chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO Tapaulesienunesaa, NupamMuibl, MpUu3Mbl, [IMHIPA, KOHYyca, [1apa; YMEHUE HAaXOOUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCHOHAIBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM si3bIke Poccuiickoit
deneparyy ¢ y4eTOM 0COOEHHOCTEH COIMATIBHOTO M KYJIBTYPHOI'O KOHTEKCTa

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYEeCTBO OYKB B (pamMHIINU

p- MecsL pOKAEHUs

1) U3 Toukn A BHE IJIOCKOCTH MPOBEAEHBI K IIIOCKOCTH MEPIEHAUKYIAP AB = n CM U HAaKJIOHHBIE
AC u AM, obpa3yroliye ¢ MI0CKOCThIO YIIIbI 30°. Haiizure YroJ MeXAy HaKJIOHHBIMU NpsiMoM. Halinure
CM.

2) KaTeTsl mpsIMOYTOJIbHOTO TPEYrojbHUKA PaBHBI n CM U n +m cM. OnpenenuTe paccTOsSHUE OT
BEPLIUHBI NIPSMOI0O yria A0 IJIOCKOCTH, KOTOpask MPOXOAUT 4epe3 TMIIOTEHY3Y U COCTABISAET yroJl 30% ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha peOpe mpsimoro JIByrpanHoro yria. AA; u BBi- nepnenaukymnspsl k
peOpy, IpoBEIEHHBIE B Pa3HbIX I'PaHAX, MpUUYeM AB= m cM, AA; =n+m cM, BB, =n — 1 cMm. Haiigure
A1B1.
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Iopsinok BbINOJHEHUS PA0OThI

1. BHUMaTeabHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyite ycliOBUE 3a/1auu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. Bcnomuute, kakue
TeopeMbl U (POPMYIIbI TOHAZO0SATCS MPU PELLICHUH 33/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu perienuu 3aa4 Ha ATY TEMY HUCHOJIb3YIOTCS ONPEAEICHHS YIila MEX Y MPSMOM U MIOCKOCTHIO,
JBYTPAHHOTO YTJIa, IMHEWMHOTO YIJia JBYTPAHHOIO YIJIa, @ TAKXKE BalllM 3HAHUS U3 TUTAHUMETPUH.

Xon padoThl:

3amauva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYIO CTOPOHY
IIPOXOJMT IUIOCKOCTb, COCTABISIONIAs C IUIOCKOCTBIO TpeyroibHuka yron 45°. Haiimure paccrosmue
MEXy INIOCKOCTBIO U BEpIIMHON B.

B

o JaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A i D AC E o, o= 45°
C

Haittu: Paccrosinue ot B 1o a

Pemenue

1) lononHUTENbHOE MOCTPOEHHE: MPOBEAEM BD L @« = BD — paccToanHe oT B fo miockocTH a.
EM 1L AC = DM 1 AC no TeopeMe 0 TpeX epHeHJHKYIAPAX.

3HauuT, £BMD — nuHelHbI yroa ABYTPAHHOrO Y3, £BMD = 45°.

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauana BBIUHUCIUM IIJIOMIAb TPEYrojibHUKA 10 popmyiie ['epoHna:

S;=yp(p-a)-(p-b)-(p-0)

_ 94645

=10cMm

Susc =3 AC- BM=> BM = Z22¢

21042

BM = = 44/2cm

3) Paccmorpum tpeyroasHuk BMD- npsiMoyrosibHbIN 10 TOCTPOEHHUIO.

BD .
— = s5insBMD
BM

BD = BMsin/BMD

BD = 44/2 - 5in45° = 4,/2 - "?2 =4 cM.

OtBerT: paccrosine oT B 10 miiockoctu 4 cm.
Sagauda 2

Konuper otpeska MK nexar Ha rpaHax npsmoro asyrpaHHoro yrma. MMi; u KKi-
MepIeHIUKYISIpEI K pedpy, mpuuem MK=13 cm, MM;=12 cm, M;K;=3 cm. Haitnure KKj.

I\ Hano: < aaff = 90°
/ A £ 132




MK =13 cM, MM, =12 cu, M}K;, =3 cM
MM, 1l aKE la
Haiitu: KK,

Pemenue

1) ITocTpouM NMHEHHBIM yroa AByrpaHHoOro yria. Jljis 3Toro yepe3 Touky Mj mpoBeaeM OTpe3oK
M;E, napannensusiii u paBubiii KKj.

KK, 1 a, cnenoBarenbHo, M E 1 a.

< MM, E — nuHefHbI yToa ABYTPaHHOTO YT14,3Ha4nT < MM, E = 90°.

2) PaccmoTpum AMEK

ME- HaknoHHas K maockocty f, EM1 — ee npoekuus Ha 3Ty miaockocTs, EM, 1 EK( T.k. EM1K{K —
MPSIMOYTOJIBHUK 10 ocTpoenuto). CrnenoarensHo, ME 1L EK ( o Teopeme 0 Tpex MepHeHAUuKYIspax) u
AMEK — npsaMoyToJbHEIH.

[To Teopeme ITudaropa MK? = ME? 4 EK?

ME? = MK? — EK? EK=M;K;=3 cMm

ME? = 132 — 32 = 169 — 9 = 160

ME = /160 = 4/10 cm

3) PaccmoTpum AMM K — npaMoyronbHE, T. K. << MM, E = 90°.

ITo teopeme IMucaropa ME2 = MM, 2 4+ M, E2

M,E% = ME? — MM, 2

M,E? =160 — 144 = 16

ME=4 cm.

3naunt, KKi1=4 cm.

OtBet: KK1=4 cm.

dopma npeacTaBiaeHus pe3yJabTaTa: BEIIOJTHEHHOE 3aJaHUE.

Kpurtepun onenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM 00BEME ¢ COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMuCcH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPABHIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja
IpakTnyeckoe 3ansiTue Ne 48
«PewieHune 3a1a4 HA NPU3MY»

Heas pabdorbl: HayunThes pemars 3aa4u ¢ IpU3MON
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IIpakTuyeckas padora popmupyer:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAHHHUK, CEYEHHE MHOTOrpaHHUKA, KYO,

napajiesienunei, pu3Ma, nupaMuza, Gurypa u moBEepXHOCTh BpaLIeHUs, LWIMHIP, KOHYC, 1ap, cdepa,
cedyeHHss (UTYphl BpaleHHsA, IJIOCKOCTb, Kacaromiascsa cdepbl, NUINHIPA, KOHYyCa, IUIOMAIb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napaiesienune1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTHU BPAILECHUS, UX CEYEHHS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U MJIEKTPOHHBIX
CPEICTB; YMEHME pacCIO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTb IPaBUJIbHbBIC
MHOTOTPaHHUKU;

I1P612. ymeHHe BBIUUCIATH F€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YroJl, IUIOIIA[b, O0bEM, IUIOIAAb
MOBEPXHOCTH ), UCTIOIB3Ys N3yUEHHBIE (POPMYJIBI U METOMBI;

[1P614. ymenue BbIOMpaTh MOAXOIAMIMN HW3YYEHHBIH METOJ Uil PEIICHHsS 3aJa4yH, paclo3HaBaTh
MaTeMaTHyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITHH POCCUHCKOW WM MHUPOBOHU
MaTEMaTUYECKON HAYKU;

[1Py14. ymenue cBOOOAHO OIEPUPOBATH MOHATUAMU: TOYKA, MpsIMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YTroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IepEeCeKarouecs, napajulebHble U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh W NEPIEHIUKYJIAPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBbIMU, YTOJ MEXKIYy NPSAMOH U IIJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/a4 M3Y4YeHHBIC (DAKTBI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE OIEPUPOBATH MOHATUSAMHU: MHOTOI'PAHHUK, CEUEHHE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTh BpPAIICHUS,
LUWIMH]P, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IIWJINHAPA, apaiiedbHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, MIOCKOCTh, Kacaromasics cdepsl, MUINHAPa, KOHYCa; YMEHUE CTPOUTh
CeyeHHe MHOTOTPaHHUKA, N300pakaTh MHOTOIPAaHHUKH, (PUTYpHI M IOBEPXHOCTH BpAIICHUs, UX CEUEHMUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONPEEICHUS U3Y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONpPOBEPraTh MX; YyMEHHE IPOBOJUTH
KJacCUpUKaLK0 (GUIyp MO pa3IUYHbIM [pPHU3HAKaM, BBINOJIHATh HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
MIOCTPOCHHS;

[1Pyl15. ymeHune cBOOOIHO ONEpUpOBaTh MOHATUSAMU: IJIOAAb PUTYpPbI, 00bEM (UTYpbI, BEIUYMHA YTIIa,
paccTosiHuE OT TOYKU [0 TUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMHU, PACCTOSTHUE MEXAY IUIOCKOCTIMM,
wiomaab cpepsl, IUIOMAAb MOBEPXHOCTH NHPaMHJIbL, MPU3MBI, KOHYyca, LHIUHIpPA, 00BEM Kyoa,
IIPSIMOYTOJIBHOTO NapajlieNIenuIeaa, NUpaMuIbl, IPU3Mbl, IWIKHAPA, KOHyca, [1apa; yMEHUE HaXOAWUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX QUTYP;

[1Py16. ymeHue cBOOOIHO OMEepUpPOBATH MOHATUSAMU: ABM)KEHUE, TApaJUIeIbHBIN IEpeHOC, CAMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHuE MOAO0OMS, MOJO0OHBIE (GUTYpBI, yMEHHE
pacrno3HaBaTh paBHbIE U MOJ00HBIE (PUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
UCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JJIMHA, YTrOJl,
IUI0IIab, 00BEM) P PEIIEHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U U3 pealbHOU XKU3HU;

IIPy18. yMeHne MoaenupoBaTh peallbHbIE CUTYallud Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/Jauyd, HUCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHU C
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WCTIONB30BAaHUEM  ammapara anreOpbl, HMHTEPIPETUPOBATh TOJYYCHHBIM  pe3yibTaT; CTPOUTH
MaTeMaTUYeCKUe MOJIENIA C TOMOIIbIO TEOMETPUUYECKUX MOHATUN M BETUYHUH, PEIIaTh CBA3aHHbIE C HUMHU
MPaKTUYECKUE 3a7aud; COCTABJISTH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH MOJYUYECHHBIN
pe3yibTaT; pelaTh NPUKIAIHBIE 3aJauyd CPEICTBAMM MaTeMaTHYeCKOTO aHaiu3a, B TOM YHUCIE
COLIMATTbHO-9KOHOMUYECKOTO U (PU3MUECKOTO XapaKTepa;

[IPy19. ymenwe BbIOMpATh NOAXOMAIIMNA METOM I pEIICHUS 3aJaud; NOHMMaHUE 3HAYMMOCTHU
MaTeMaTUKU B M3YYCHHH MPUPOJHBIX W OOIIECTBEHHBIX IPOIECCOB M SBJIICHHI; YMEHHUE PAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPhl MaTEMaTHYECKHUX
OTKPBITUI POCCUHUCKON U MUPOBOM MAaTeMaTUYECKON HAYKU;

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupars crnocoObl perieHust 3aaad Npo(ecCHOHANBHOM JesTeNbHOCTH NPUMEHHUTENbHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHMH JJIs BBIIIOJIHCHUSA 3a/Ja4 HpO(i)eCCI/IOHaJII)HOI;'I JACATCIBHOCTH

OK 06. IlposBisTh TIpakAaHCKO-NATPHOTHYECKYIO IO3HMIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAIUIIMOHHBIX POCCHICKUX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
y4eTOM TapMOHM3ALUH MEKHAIMOHAIBHBIX M MEXKPEJIUTHO3HBIX OTHOIICHUH, NMPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHATh 3HaHUs 00
W3MEHCHWH KJIMMara, MPHHOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BBIYANHBIX CHUTYAIUSIX

OK 08 Hcmonb3oBarh cpeactBa (pU3MUECKOW KyJabTyphbl JJII COXPAHEHUS M YKPEIJIEHUS 370pOBbS B
nporecce MpohecCUOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcst MpoQeccCHOHaNbHON MOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
SI3BIKAX.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHble 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1.0cHoBanue HpsAMON MPHU3MBI - TPEYTrOJBbHUK, CTOPOHBI KOTOpPOro paBHbI 4 M, O0KOBOE pedpo
npu3Msbl paBHO 8§ M. Haliure mtomais mojHOH NOBEPXHOCTH MPU3MBI.

2.OCHOBAHHE TIPSO IPH3MbI — [APAIUIETIOrPAMM CO CTOPOHAMH 4 CM 1 6 CM 1 yryioM Meskiy Himu 60°.
Beicora npusmel 12 cM. Haiiti nosiHyro noBepxXHOCTb M 00BEM.

MHOrorpaHHMKOM Ha3bIBA€TCS TEJO, OTPAaHUYCHHOE IUIOCKMMU MHOTroyrojipHuKamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYT'OJIBHUKOB Ha3bIBAIOT pedpaMu MHOTOrpaHHUKA. MHOTOYrOJIbHUKH, KOTOPbIE
OrpaHUYMBAIOT MHOIOTPaHHUK, HA3bIBAIOTCA €ro rpaHaMHU. ['paHM MHOIOIpaHHHUKA, CXOIAILIUECS B
OJTHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yroj; BEpPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. [IpsmMele, coenuHsionye aBe Kakue-HUOYIb BEPIIMHBI, HE JIeXKalIHe Ha
OJIHOM T'PaHH, Ha3bIBAKOTCS AUATOHAJISIMH MHOTOTPaHHUKA.

IIpu3ma — MHOIOIpaHHHK, JBE€ TpaHU KOTOPOrO SBIIAKOTCA PaBHBIMM MHOI'OYTOJIbHUKAMH,
JeXallMMU B NapajuIeNIbHBIX IIIOCKOCTSIX, 4 OCTAJbHBIE I'PDAaHM — NapaJJIeNIOrpaMMaMH, HWMEIOIIUMHU
00I1IKe CTOPOHBI C STUMHU MHOTOYTOJIbHUKAMH.

[Ipsimas npu3ma Ha3bIBa€TCA MPABUIIbHOM, €CIIU €€ OCHOBAaHHUSI — ITPaBUJIbHBIE MHOTOYT'OJIbHUKH.
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IL1omane0 MOJHONH NMOBEPXHOCTH IIPU3MBI HA3bIBACTCA CyMMa IUIOLIAACH BCEX €€ IpaHeH, a
IUI0IIA/IbI0 OOKOBOI MOBEPXHOCTH MIPU3MBI — CyMMa IIJIOMIaJIel e OOKOBBIX TPaHEH.

SVlOJl = ZSOCH + S

IInomanbs 00KOBOM MOBEPXHOCTH MPSMOI NPU3MbI paBHA MPOU3BEICHHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

Sﬁok = P ’ h

O0BEéM npsiMOoi PU3MBbI PaBEH MPOU3BEICHUIO IUIONAU OCHOBAHMS HA BBICOTY.

V=S, h

6ok

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 33/1a41
3) Odopmurs pemienue 3agaun

Xoa pa6oTsI:

3agaua 1: OcHoBaHHE TPSMOW TPU3MBI - poMO C BbIcOTOM 2 aM. Ilmomans OOKOBOHM MOBEPXHOCTH
IIpU3Mbl paBHa 96 M7, a TUTOIIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 mv’. Haifzure BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOE pedpo bPasHuMIly MEXTy IUIOMA/b0 MTOTHOM TOBEPXHOCTH
TIPU3MBI U TJIOIIA/IHE0 OOKOBOM TOBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

TLIOMIA > OCHOBAHMS! IPU3MBbL.
. |

Seu™2a=>2a=128-96=32 = g=16

Sex = 4ah =96 = h=£=l,5 (am)
Orser: 1,5 nm. ®
3agaua 2: OcHOBaHUE NPSIMON NMPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK, KaT€Thl KOTOPOT'O PaBHBI
5mu 12 M, 60k0BOE pedpo npu3mbl paBHo 10 M. Haiiaure miomap mojHo# MOBEPXHOCTH MPU3MBI.

Pemrenne

AC =5 +12% =13

Som = 28, 0 F S.-u,n,a + Sanlqc' + S.J.-flqa
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S =2*0,5*%5*%12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

CDopMa NMpeacTaBjJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

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

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh IPAaBUIbHBIC PE3ylbTaThl U BBIBOJBI; B XOJIE
MPOBEJICHUS padOTHI OBUTH JAOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KPyIJible Teja
IIpakTuyeckoe 3ansaTue Ne 49
«Pelienue 3aa4 HA NMPAMUILY»
Hean pabdotbi: HayuuThes pemars 3aa4u ¢ MUpaMuI0i

IIpakTnuyeckas padora popmupyer:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA, KYO,

napajuiesienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, chepa,
cedueHuss GUTYpBl BpallleHUs, IJIOCKOCTh, Kacawmasica cdepbl, LHUIUHApa, KOHYyca, IUIOMAaIh
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, [IIWHAPA, TIOMAaas chepbl, 00beM Kyda, MPsIMOYTOIHHOTO
napajuieNienunena, MupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, I1apa; yMEeHHe N300pakaTb MHOTOTPaHHUKHT
Y MOBEPXHOCTH BPAILEHUS, UX CEYEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME pacrno3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE pACIO3HABaTh IpaBUJIbHbBIE
MHOTOTPaHHUKH;

[IP612. ymeHHEe BBIYUCIATH TEOMETPUUECKHE BEJIMYMHBI (JUIMHA, YroJ, IJIOMaab, O0OBEM, ILUIOIIAb
MMOBEPXHOCTHU ), UCTIOJIb3YsI H3YUYCHHBIC (DOPMYJIIBI 1 METO/IBI;

[1PG14. ymenue BbIOMpaTh MOAXOSAIIMN W3YYEHHBI METON JUIS pElIeHUs 3aJayd, paclo3HaBaTh
MaTeMaTnueckue (akThl U MaTeMaTHYeCKHEe MOJIETH B TPUPOJTHBIX W OOINECTBEHHBIX SIBICHUAX, B
HUCKYCCTBE; yMEHHUE MPUBOAUTH MPUMEPhl MAaTEeMaTHYECKUX OTKPBITUA POCCUHUCKOW M MHUPOBOMU
MaTeMaTUYeCKOU HAyKH;

[1Py14. ymenue cBOOOAHO OMNEpPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJi, NepeceKaromuecs, napajieIbHbIe 1
CKpEILMBAIOIIUECS TPsAMbIE, MapalIeIbHOCTh M MEPHEHIAUKYISIPHOCTh TMPSAMBIX M IUIOCKOCTEH, Yroi
MEXIy TPSIMBIMH, YTOJd MEXIy NPSIMOM W TUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH; YMEHHUE
MCIIONIb30BaTh MPH PEIICHUU 3a/lad M3ydeHHbIe (DaKThl M TEOpPEMbl ITUIAHUMETPHH, YMEHHUE OllCHUBATh

pa3sMEpPLL 00BEKTOB B OKpYZKaromeM MHUpEC; YMCHHUC OIICPHUPOBATH NOHATUAMU: MHOI'OIPAaHHUK, CCUCHUC
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MHOTI'OI'paHHMKA, NPAaBUIbHBIM MHOIOIpAaHHMK, PU3Ma, MUpaMKuaa, GUrypa U MOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHSI KOHYCA M IWJIUH/IPA, apajielIbHbIe OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI M TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHHUE MPUMEHATH CBOWCTBA FEOMETPHUECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3ydaeMbIX (UIYp, BBIIBUIATh TUIIOTE3bl O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JOIOJHUTEIbHBIE
IIOCTPOCHMUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOMAAb (PUTYpBI, 00beM (UTYpBI, BETHYMHA YA,
paccTosiHue OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKAY HMPSIMBIMH, PACCTOSIHUE MEXIY IIOCKOCTSAMH,
wiomaas chepsl, IUIOMAAb IMOBEPXHOCTH NHPAMHIbL, TNPU3MBI, KOHyca, IMJIUHApa, 00beM KyoOa,
IPSIMOYTOJIBHOTO TapaJUIeNienuIeia, MUPaMuIbl, IPU3MBI, IIIIMHAPA, KOHYCa, Iapa; YMEHHUE HaXOIUTh
OTHOILIEHHE 00BEMOB MOA0OHBIX QUTYP;

[1Py16. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUAMMU: JIBUKEHUE, TapaJlIebHbIN IEPEHOC, CAMMETPHSI Ha
IUIOCKOCTH W B HPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe NOA00Ms, MOAOOHBIE (UIYpBI; yYMEHHE
pacrio3HaBaTh paBHbIE U [10JI00HBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, ApXUTEKTYpE; YMEHUE
UCTOJB30BAaTh TEOMETPUYECKHE OTHOIICHHS, HAXOJUTh TE€OMETPUYECKHE BEIMYUHBI (UIMHA, YTOI,
TUIOIIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB U U3 PEaTbHON KU3HU;

[1Py18. ymeHue MoAenupoBaTh pealibHblE CUTYallud Ha SI3bIKE MATEMAaTUKU; COCTABJIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPABEHCTBA W HMX CHCTEMBI 10 YCIOBHIO 3aJadd, MCCIIEOBAaTh MOCTPOCHHBIE MOJEIHU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPIPETHPOBATH  IOJYYEHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C MTOMOIIBIO TEOMETPUUECKUX MOHATHH U BETMUUH, PEIIaTh CBA3aHHBIE C HUMU
IPAaKTUYECKHE 3a/lauM; COCTaBIATh BEPOSTHOCTHYIO MOJIEb M HMHTEPHPETHPOBATH IOJy4EHHBIH
pe3yabTaT; pemaTh MNPUKIAAHbIE 3a7ayd CPEJACTBAMH MAaTEeMAaTHYECKOro aHajliu3a, B TOM 4YHCIe
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19. ymenue BBHIOMpaATh MOAXOMAMIMKA METOA JUIS pEIISHHUS 3a/Ja4d; MOHHUMaHHUE 3HAYUMOCTH
MaTeMaTHUKH B U3YYEHHH TPUPOAHBIX M OOIIECTBEHHBIX IPOIIECCOB W SBJICHUN; YMEHHE pPAcIO3HABATh
MPOSIBJICHWE 3aKOHOB MAaTEeMAaTHKH B KCKYCCTBE, YMEHHE IPHBOAHWTH IPHMEPHl MaTeMaTHYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTHUYECKOW HAYKH;

Boinosnenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpopecCHOHANbHON eATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
MH(OPMAaIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(PECCUOHATLHOMN 1€ TEeNbHOCTH

OK 06. ITposBasTh rpax AaHCKO-MATPUOTHYECKYIO MO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEAECHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHMX JTYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YHCIE C YYETOM
FapMOHM3AllUM  MEXHAIIMOHAJIbHBIX W  MEXPEJIUTHO3HBIX OTHOIIEHWH, TPUMEHSATh CTaHIapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, JPPEKTHUBHO JEHCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX
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OK 08 Hcmonp3oBaTh cpeacTBa (pU3MUECKOW KyJIbTYPHI Ui COXPAHEHUS U YKPEIJICHHS 370POBbS B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.

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

3aganue:

1.Haiimute 00beM MpaBUILHON YETHIPEXYTONBHON MUPAaMU/IbI, BBICOTA KOTOPOU 4 CM, a TUaroHajb
OCHOBaHUA 8 CM.

2. HaifTu TONHYI0 TOBEPXHOCTh MpPSIMOM NHUpaMHUIbl, B OCHOBAHWUU, KOTOPOH JICKUT
paBHOOEIPEHHBIH TPEYTOJILHUK C OCHOBAaHHMEM 5 c¢M U OOKOBBIMH cTOpoHamMu 6 cM. bokoBele pebOpa
nupamMuiel 12 cm.

ITupamuaa — 570 MHOTOT'PaHHHUK, COCTABJICHHBIN U3 N—YT'OJbHHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHHUK - OCHOBaHHMe MMHPAMU/Ibl, TPEYTOJIbHUKY - OOKOBBIe TPaHM C OOLIel BEpLIMHOM,
Ha3bIBAEMOW BePIIMHOM mUpaMuAbl. llepneHaukyssp, OMyHMIEHHBIM W3 BEPIIMHBI NUPaMUIbl Ha €€
OCHOBAaHUE, Ha3bIBACTCS BHICOTOM MUPAMH/IBI.

[Tnomaapk MOHOM MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox T Soc

vels .H

O6beM nupamuibL: 3

Ilpagunvuaa nupamuoa

[InpamMna Ha3pIBaeTCs NPABWJIBHOM, €CIIM €€ OCHOBAHME — IPABWIBHBIM MHOTOYIOJIBHHUK, a
OTPE30K, COEAUHSIONINN BEPIIMHY MMPaMUBbI C LIEHTPOM OCHOBAHUS, SIBISIETCS €€ BBICOTOM.

Bce OokxoBble pebOpa mMpaBWIbHOW NUPaMUIbl paBHbI, a OOKOBbIE TpaHM SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota 00KOBOIl I'paHM NpPaBUIBHOM MUPAMU[bI, MPOBEACHHAs U3 €€ BEPIIMHBI, HA3bIBAETCS
anogemon.

IInomans 00KOBOW NMOBEPXHOCTH NPABWJILHOH NMHMPAMHAbI paBHA IOJIOBUHE IPOU3BEACHUS
nepuMeTpa OCHOBaHUS Ha anogemy.

1
Sﬁ()lc = E P()L'H : g
HJ]OIIIa)Ib MOJTHOM MOBEPXHOCTH l'lpaBl/I.]'[I)HOi;[ MHPpaMHUIbI:
1
noan — Socu + E P : I

IMopsinok BbINoJIHEHUs PadOTHI:
1)BbINONHUTE YepTex

2)3amnucarb KpaTKo YCIOBHE 3aa4H
3) Odpopmurts pernieHue.

Xon paborhr:

3apaya 1: CtopoHa OCHOBaHMS NPAaBWILHOW YETHIPEXYrOJIbHOW NMUpamMuibl paBHa 4 cM, a anodema
06pasyeT ¢ MIOCKOCTHIO OcHOBaHMs yron B 60°. HaiiwiTe 11oma b moMHO# [OBEPXHOCTH MHPAMHJIBI

Pemenne:
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E 4

EH=)pc .2
2
ZESH =90° —60° = 30° = SE = 2EH = 4
S u4~4-%AB+ AB’ =2.4.4.+ 4% =48 (cm?)

Oteer: 48 oM.

3agauya 2: OcHOBaHME TIMPaMUIBEI —pOMO, HaroHa kotoporo paBHbI 30 cMm 1 40 cM. BeicoTbI GOKOBBIX
IpaHeid, POBE/ICHHbIE 13 BEPIIMHBI HPAMIIBL, 00pasyioT ¢ BBLICOTON IHpaMup! yriib, pasibie 300, Haitmire o6bem

[UpaMU/IbL.
Pemenne:
AC=40 = AH=HC~20

AB=+/20" 4157 =25
HE:-;—BC:[Z’S

SE=2HE = 25

11 6.
Voo ==+ —=+40-30.25. X2 _ 3
™ 39 40-30-25 2" m'?=2500\/§ (CM!)

Orset: 250043 con’.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEO0OXOIMMOM TOCIEeN0BaTENIbHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO U AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HeyoueTa.

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET MOJYYUTh NpPaBUIIbHBIE pPE3YyJIbTaThl U BBIBOJBI; B XOJI€
MPOBEJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MMO3BOJISIET C/IeNIaTh IPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IpakTunyeckoe 3ansaTue Ne 50, 51

«Pemenue 3a1a4 Ha BbIYHCJIeHHe 00beMOB M TOBEPXHOCTEl MHOTOrPAHHUKOB)
140



Hean paborbl: HayuuThcs pemath 3agadud  Ha BBIYHCICHHE OOBEMOB M TOBEPXHOCTEH
MHOT'OI'PpaHHUKOB.

IIpakTuyeckas padora ¢popmupyer:
I[IP610. yMeHue omepupoBaTh TOHATUSMU: MHOTOTPAHHHWK, CEUYEHHE MHOTOTpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBEpXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
cedueHuss (GUTYpbl BpallleHHUs, IUJIOCKOCTh, Kacawolasics cdepbl, LUIUHApPA, KOHYca, IUIOUIalb
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, [WIMHAPA, MIOIMAaas chepbl, 00beM KyOa, MPsIMOYTOIbHOIO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, Il1apa; yMEeHHe N300pakaTb MHOTOIPaHHUKU
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHMSI OT PYKH, C IOMOLIbIO YEPTEHKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PpACIIO3HABATh IPaBUJIbHbIE
MHOT'OTpPaHHUKU;
[TPG12. ymMeHHE BBIYUCIATH T'€OMETPUYCCKHE BEIWYHMHBI (IJIMHA, YrOJI, IUIOMAdbh, O0BEM, IUIONIAb
MOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHBIE POPMYIIBI U METO/IBI;
[1PG14. ymenue BbIOMpaTh MOAXOIALINM HW3YYEHHBI METON Ul pElIeHUs 3aJayd, paclo3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTHYEeCKHE MOJIEIH B MPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IPUMEPHl MATEMATHUYECKUX OTKPBITUH POCCUICKOM U MHUPOBOU
MaTeMaTHYECKOU HAYKH;
[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMM: TOYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NePECEKarOIINeCs, apauiebHbIE U
CKpEILMBAOIIUECS TPsMbIE, MapalIeIbHOCTh M MNEPIEHIUKYISAPHOCTh NPSAMBIX M IIJIOCKOCTEH, yroi
MEXIY NpPSIMBIMH, YTOJd MEXAYy HIpsIMOM M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTAMH; YMEHUE
UCMOJb30BaTh MPU PELICHUH 33/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATUSAMM: MHOTOTPaHHHUK, CEYEHUE
MHOT'OI'paHHMKA, MPAaBUIbHBII MHOIOIpaHHMK, PU3Ma, MUpaMuaa, Gurypa U MOBEPXHOCTh BpaIlECHU,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCA ¥ LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTh, Kacarouascsi cepbl, MUINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPBI U TOBEPXHOCTH BPAIECHUSI, UX CEUEHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYIHPOBATh ONpPEAEIEHUS U3y4aeMbIX (QUTYp, BBIABUraTh THIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp MO pa3IUYHBIM IPU3HAKaM, BBIMNOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOEHHS;
[TPy15. ymeHnue cBOOOJHO OMEpUPOBATh MOHATUAMU: TUIOIMAAb (PUTYpbI, 00beM (PUTYpBI, BETUYMHA YT,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBbIMHU, PACCTOSTHUE MEXY IUIOCKOCTIMH,
wiomanp cdepsl, IUIOMIAAs, MOBEPXHOCTH NHPaMUAbI, TNPU3MBI, KOHyca, LWIMHIApa, 00beM Kyoda,
MPSIMOYTOJIBHOTO TMapalijielienunesaa, NupaMuabl, Ipyu3Mbl, IIIMHAPA, KOHYCca, [1apa; yMEHHE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;
[TPy16. ymeHnue cBOOOHO ONEPUPOBATH MOHATUSAMHU: JIBUKEHHUE, MTapajUIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue Moao0usi, mogoOHbIe (UTYpBHI; yMmeHue
pacrio3HaBaTh paBHbIE U M10JI00OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCMOJb30BAaTh TEOMETPUYECKHE OTHOILIEHHs, HaXOJUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
ioua b, 00beM) MPH PEHICHUH 33]a4 U3 IPYIUX y4eOHBIX MPEAMETOB U U3 PEaIbHOU KU3HU;
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[TPy18. yMeHue MoIenupoBaTh peajibHbIC CUTyalldd Ha S3bIKE MAaT€MaTHUKHU; COCTABISATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbI IO YCJIOBHIO 3aJa4M, UCCIIEIOBATH MOCTPOEHHBIE MOJEIH C
WCIIOJIb30BAHMEM  ammaparta anreOpbl, HWHTEPIPETHPOBATh IOJYYCHHBI  pe3ylbTaT; CTPOUTH
MaTeMaTUYeCKUEe MOJICNIA C TOMOIIBIO TEOMETPUUYECKUX MOHATUN M BETUYHH, PEIIaTh CBA3aHHbIE C HUMHU
MPaKTUYECKUE 3a7aud; COCTABJISATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH MOJYUYCHHBIN
pe3yibTaT; pelaTrh NPUKIAAHbIE 3aJadyd CpPEeACTBAMH MaTeMaTUYECKOIO aHaliu3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

[IPy19. ymenwe BbIOMpATh NOAXOAAIIMNA METOM I pEIICHUS 3aJaud; NOHMMaHUE 3HAYMMOCTHU
MaTEMaTUKU B W3YYEHHM MPUPOJHBIX M OOILIECTBEHHBIX IMPOLIECCOB U SIBJICHHI; YMEHHE pacloO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupare cnocoObl pemieHust 3aaad Mpo(hecCUOHAIBHONW AESTENbHOCTH IPUMEHMTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAul HH()OpMAIUH |

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJIHCHUA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OK 06. TIposiBnsATh rpask1aHCKO-MIATPUOTHYECKYIO MTO3UIINIO, I€MOHCTPUPOBATh OCO3ZHAHHOE MOBEICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C yYETOM
rapMoHu3alunu MCXKHAIIMOHAJIBHBIX H MCKPCIIUTUO3HBIX 0THOIH€HI/II71, MPUMCHATH CTaHdapThI
AHTUKOPPYIIMOHHOI'O IIOBEACHUS;

OK 07 CopnelicTBOBaTh COXpAaHEHHIO OKPYXKAIOLIEH Ccpelibl, pecypcocOepeKeHHIo, IPUMEHSTh 3HaHUs 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO IMPOU3BOACTBA, 3(PPEKTHUBHO JIEHCTBOBAaTH B
‘-IpC3BI>I‘-IaI\/’IHI)IX CUTyalusx

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYJIBTYpPbI Ui COXpPAHEHUS U YKPEIUJIEHHs 370POBbs B
npouecce MpodeccnoHabHON JEesATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUEeCKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi npo(hecCHOHATBHOW JOKyMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

[1K1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPaMMHBIX MOAYJIEH B COOTBETCTBUU C TEXHUYECKUM

3aJaHUCM.

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

3aganue:

1. Omnpenenure Bua u Haiaute nepumerp cedenus kyboa ABCIA1B1Ci/li mimockocTsio,
npoxopsmien uepes peopo A1llx u cepenuny pebpa BB1, ecniu qimHa peGpa kyda paBHa § cm.

2. Omnpepenute BHUA U HalWgure nepumerp ceueHuss kyba ABCJ/IA1B1Ci/li miockoctsio,
npoxosmien uepe3 Touku A, /Il u cepenuny pedbpa CCy, ecnu nimuHa pedpa Kydba paBHa 4 cMm.

3. HaiiguTte ruiomazb moBepXHOCTH paboueil netanu, n300pakeHHOM Ha pUCYHKE (BCe BYyTrpaHHBIE
YTJIBI TIPSIMBIE).
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5.Tpebyercst yCTaHOBHTH pe3epByap JJIs BOJBI eMKOCThI0 15 M3 Ha momaake pasmepom 4,5 M X
3,75 M, ciykarieit s Hero qHoM. Haliaure BhicOoTy pe3epByapa.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1) BbINOJIHHUTE YEPTEK
2) 3ammcarh KpaTKO YCIIOBHE 3a/a4u
3) Odopmuth pelicHne 3a1a9u
Xoa paGoTsI:
3agaua 1: [lan xy0 ABC/{A1B1C/[1. Jokaxure, 4To ceuyeHue kybda miockocthio 41C1K, rae Touka
K - cepenuna /[C - Tpanenus.
B, c,

A D
Pemenune:MK||A1C1, noromy uto (A1/1C1) mapamtensha (A4C), a MK u A1Cy - nuHuH
nepeceyeHus: 3Tux miockocrerd. MK]||A1Cy, AlM*lr C1K, MK#A,C1, 3naunt MA;C1K - Tpamnenusi.
3agaua 2:

Han xy6 ABC/]{A1B1C1/11. loxaxure, 9To cedeHue Kyda miockocTeio 4181K - mapannenorpamm.

A, B,

pEiiy ¢
Pemenne: (AA1B1)||(A11C), o A1B1||C w A1B1=/IC. (AA:/11)||(BB1C1), T0 A1/||B1C, 3HauuT
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A1B1C/ - mapannenorpamm.
3agaua 3:
Haiigure momaas moBepxHOCTH pabodeli AeTanu, n300paKEHHOW Ha PUCYHKE (BCE IBYTpaHHBIC

YTJIBI TIPSIMBIE).

Pemenne: [1no1aas noBepXHOCTH 3alaHHOM J€TalIn -3TO IUIOIIA b MHOI'OIpaHHUKA, paBHA
Pa3sHOCTH IIOIIAAN IIOBEPXHOCTH MPSIMOYTOJIBHOTO Napajuiesenunena ¢ peopamu 2, 4, 5 1 18yx

JI0IA/IeH KBaJAPaTOB CO CTOPOHOM 1:

2+#4x5+2x2+5+2+2x4—-2x1%1=74

OrtBert: 74.

3amaua 4:
Haiigure o6beM paboueit geranu, n300paKeHHOW HA PUCYHKE (BCE JBYTPAHHBIC YTIIBI MPSMBIC).

vl
d

1 |
1 | 4

|
|
|
y

(S )

Pemenne: O0beM TaHHOM eTally paBeH 00beMy MHOTOTPaHHUKA U PaBeH Pa3HOCTH 00bEMOB
napajuienenumnesoB ¢ pebpamu 3,4,4u 1, 1, 1
V=V1-V2=3+4x4—-1=1+1=47

Ortsert: 47
3amaua 5:
Tpebyercst ycTaHOBUTH pe3epByap Uil BOJbl eMKocThio 10 M3 Ha mutomazake pasmepom 2,5 m x 1,75

M, CITyXalle# Juis Hero qHoM. HaliuTe BICOTY pe3epByapa.
Pewmenne: IInomans nuasS = 2,5 # 1,75 = 4,375ke. M. Tak kak V = § = h, 10O

h=Y=1% =279y
5 4,375

®opma npeacrapiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JICUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IpakTnyeckoe 3ansiTue Ne 52
«Pemenne 3a1a4 Ha UWJIMHAP, KOHYC map u cepy»

Henap padorb: POpMUPOBATh HABBIKK PEIICHUS 3a/1a4 HA BBIYMCIICHUS PA3JIMYHBIX 3JIEMEHTOB TEI
BpAICHHS, X IOBEPXHOCTEH U 0OHEMOB.

IIpakTnueckas padora popmupyer:
I1P610. ymeHuwe omepupoBaTh TMOHSATHSIMH: MHOTOTPAHHHMK, CEYE€HHE MHOTOIpaHHHKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
cedueHuss GUTYpbl BpallleHUs, IUIOCKOCTh, Kacawomascsa cdepbl, LUUINHApa, KOHYyca, IUIOMaIh
MOBEPXHOCTU MUPAMUJIBL, TPU3MBL, KOHYCA, [HUIUHIPA, TUIOMIaab chepbl, 00beM Kyba, MpSIMOYroJbHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, I1apa; yMEeHHe N300pakaTb MHOTOIPaHHUKU
Y MOBEPXHOCTH BPAILEHUS, UX CEUCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHHME paclno3HaBaTh CHMMETPHUIO B MPOCTPAHCTBE; YMEHHE pAclO3HaBaTh IpPaBUIIbHBIE
MHOTOTPaHHUKH,

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JIMHA, YTOJ, TJIONMIAah, O0BEM, IIJIOMIAIh
MMOBEPXHOCTHU ), UCTIOJIb3YsI H3YUCHHBIE (DOPMYJIIBI B METO/IBI;

[1PG14. ymenue BbIOMpaTh MOAXOMALINI HW3YYEHHBIH METOA MJsl pEIIeHUs 3aJaud, pacro3HaBaTh
MaTemMatuueckue (akThl U MaTeMaTHYEeCKHE MOJIETH B TPUPOJTHBIX W OOIIECTBEHHBIX SIBICHHUAX, B
HUCKYCCTBE; YMEHHE MPUBOAUTH IPUMEPbl MATEMAaTHUYECKUX OTKPBITUHA POCCUHUCKOW U MHUPOBOMU
MaTeMaTUYeCKOU HAYKH;

[1Pyl4. ymenue cBOOOAHO ONEpUPOBATH MOHATHUSAMHU: TOYKA, NpsiMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, TUIIOCKUI yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NIePeCeKarolnecs, napayiebHbIe U
CKpEILMBAOIINECS TPsAMbIE, MapalIeIbHOCTh U MHEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIy TPSIMBIMH, YTOJd MEXKIy TPSMONH M TUIOCKOCTBIO, YTrOJ MEXIY IUIOCKOCTSIMH; YMEHHE
UCIONIb30BaTh MPH PEIICHUU 3a/ad u3ydeHHbIe (DaKThl U TEOpPEeMbl TUIAHUMETPHUH; YMEHHUE OIIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYIXKAIOIIEM MHUPE; YMEHHE ONEePUPOBATH MOHSATHUSIMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKA, MPABUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamMuaa, GUTrypa U MOBEPXHOCTh BpAICHHS,
WIMHIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHYCa U IIIMHAPA, apaiedbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromasicsa cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
CEYCHHE MHOTOTPAaHHHKA, U300pakaTh MHOTOTPAHHUKH, (UTYPHI M TIOBEPXHOCTH BpAIICHUS, UX CEYCHHUS,
B TOM YHCJI€ C TIOMOIIBIO DJIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSITh CBOMCTBA T€OMETPUUECKHUX (UTYP,
CaMOCTOATEILHO (POPMYITHPOBATH OMPEAEICHUS N3y4aeMbIX (UTYpP, BBIIBUTATh TUIIOTE3B O CBOMCTBAX U
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IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHUE MPOBOIUTH
Kkinaccuukanuioo (Uryp MO pPasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
MOCTPOCHHUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOMAAb (PUTYpBI, 00beM (UTypBI, BETUYMHA YyIIIa,
paccTosiHuEe OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMH, PACCTOSIHUE MEXIY IIOCKOCTSIMH,
wiomaab cpepsl, IUIOMA[Ab IMOBEPXHOCTH NHMpaMMJIbl, MPU3MbI, KOHYyca, IMJIMHApa, 0o0BbEM KyoOa,
IPSIMOYTOJIBHOTO MapajiieNenunesa, NupaMubl, IPU3MBbl, UINHAPA, KOHYyca, I1apa; YMEHHE HAaXOAUTh
OTHOIIIEHHE 00bEMOB MOA0OHBIX (HUTYD;

[T1Py16. ymeHnue cBOOOJHO ONEPUPOBATH NOHATUSAMMU: JIBUKEHUE, TapajluIeIbHbIN EPEHOC, CHMMETPUS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe NOA00Ms, MOAOOHBIE (UTYpHL, yMEHHE
pacro3HaBaTh paBHbIC U MOI00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, APXUTEKTYpE; YMEHUE
UCTOJIBb30BAaTh TEOMETPUYECKHE OTHOILIEHHS, HAXOJUTh TE€OMETPUYECKHE BEJIWYHMHBI (IJIMHA, Yrod,
TUIOIIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB U U3 PEaTbHOU )KU3HU;

[1Py18. ymeHue MoJenupoBaTh peajibHble CUTYallUM Ha sS3bIKE MAaTEeMaTHUKH; COCTaBIIATh BBIPAXKECHUS,
ypaBHEHMs, HEPABEHCTBA M UX CHCTEMBbI 110 YCIOBHIO 33JayM, MCCIEIOBATH IOCTPOEHHBIE MOJEIU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPIPETHPOBATH  IOJIyYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHUEe MOJIENIU € TOMOIIBIO T€OMETPUYECKUX MOHATHH U BEIMUUH, PELIAaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/a4M; COCTABISATh BEPOSTHOCTHYIO MOJIENb M HHTEPIPETHPOBATH IOTYyYCHHBIH
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHalni3a, B TOM 4YHCIE
COIMANTEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19. ymenue BBHIOMpaATh MOAXOMAIIMNA METOA JUIA pEIICHHs 3aJa4yd; [OHMMaHUE 3HAYUMOCTH
MaTeMaTUKU B U3YYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOJUTH IMPUMEPhl MaTEeMAaTHUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHAIbHON JeATEIbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpeJCTBA IOWCKA, aHaIM3a M HMHTEpIpeTalud HH(QOpMaruu |

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHH JJIs BBIIIOJIHECHU S 3a/1a4 HpO(l)CCCHOHaJIBHOfI JACATCIBHOCTH

OK 06. ITposBIATh IpakJaHCKO-NATPHOTHUECKYIO MO3UIIHMIO, JEMOHCTPUPOBATH OCO3HAHHOE MOBEJICHHE
Ha OCHOBE TPAIUIMOHHBIX POCCHUCKHUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIIE C y4ETOM
TapMOHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOLICHWH, NPUMEHSTh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOLIEH Cpeibl, pecypcocOepeXeHnIo, IPUMEHITh 3HaHUs 00
W3MEHEHWH KJIMMaTra, MPHHIUIB OEpPEeKIMBOTO TPOM3BOJACTBA, J(PPEKTHBHO JIEHCTBOBAaTH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Ucmonb3oBarh cpeactBa (pU3MUECKON KYyJIbTYphl AJISi COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHONW JEATENbHOCTH M TOJJIEpPKaHUsT HEO0OXOAUMOTro YpPOBHS (hU3HUYECKOMH
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcst MpoQecCHOHANbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAHHOM
SI3BIKAX.

MarepuanbHoe o0ecnieyeHmne:
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I/IH,Z[I/IBI/I,Z[yaJILHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:
1.06beM umuaapa 120 CM2, ero BeIcOTa 3,6 CM.
Haiitu paguyc nuinusapa.
2. Bricota koHyca 12cMm, pagmyc ocHoBanusi 10cM. KoHyc mepecedeH IIOCKOCTBIO TaK, YTO B
CEYCHMH IOJIYYHJIICSA TPEYroJIbHUK. Haliiure paccTossHUE OT 3TOr0 CeYeHus 10 OCH.
3.PaccTrosiHre OT 1eHTpa mIapa A0 CeKyllel MJIOCKOCTH PaBHO 8 M, a PallyC CEYEHUS IJIOCKOCTBHIO
paBen 6 m. Haiigure paauyc mapa.

HunauHap — Teno, NOJy4YeHHOE IPU BpallCHUHM MNPSIMOYTOJbHHUKA BOKPYT OCH, COJEpKallleld €ro
CTOPOHY.

Kpyru Ha3pIBalOTCSI OCHOBAHMSAMM LMJMHAPA, a OTPE3KU, COECAMHSIOLIME COOTBETCTBYIOIIUE
TOYKHA OKPYKHOCTEH ATHUX KPYroB — O0pPa3sylOIUMMHM UMJMHApPA. Y UWIMHApPAa OCHOBAaHUS PaBHBI U
napajuieNbHbl 1 00pa3yroIIue TakKe PaBHbI U MapaljieIbHbl MEXKIY COOO.

Ocbl0 NMJMHAPA HA3bIBACTCA MpsMas, MPOXOMAIIAs Yepe3 LEHTPbl OCHOBAHWM, MapajuielibHas
00pa3yoIIUM.

bokoBasi moBepxXHOCTh HMJIMHAPA — 3TO IOBEPXHOCTb, IOJYYECHHAss OT BpPAIICHUS CTOPOHBI
MPSAMOYTOJIbHUKA, TApAJIEIbHON OCHU LUIUHAIPA.

BbicoTO# UMWIMHApPA HA3bIBACTCS PACCTOSHUE MEXKAY OCHOBaHMAMM LWIMHApPA. Paamycom
LUJIMHIPA HA3bIBAETCS PAIUYC €r0 OCHOBAHUSI.

Huauuap Ha3pBaeTCs NPSAMBIM, €CIH €ro o0pa3yromue MePHIeHIUKYISPHBI IIOCKOCTIM
OCHOBaHM.

. S
[Tnomans 60KOBOM MOBEPXHOCTH: 00«

[Imomaae mMoaIHOM NOBEPXHOCTH:
S om = Ss.+2S,,, =27RN+27R;

NOJH

S =2R(h+R)

NOJIH

= 27Rh;

O6beM mummHapa: vV = R*h.

Ceuenue yununopa — purypa noiaydeHHas B IepeCeUeHNH IIMINH/IPa MII0CKOCTHIO.

Ceuenue, MpoxoadIlee Yepe3 0Ch UJINHAPA, HA3bIBACTCS 0Ce8blM ceyeHuemM U IPEJCTaBIsieT co00i
IIPSIMOYTOJIBHHUK.

Ecmm CCKylIasd MIOCKOCTD MEPIICHAUKYJIApHA K OCH HUJIMHAPA, TO CCUCHUC ABJIACTCA KPYTOM.

Konyc

PaccmotpuM okpykHOCTH ¢ IIeHTpoM B Touke O u npsamyto OP, nepneHIukyaspHyIo K IUIOCKOCTH
9TOW OKpYXHOCTH. KaxIyro TOYKy OKpYKHOCTH cOeIMHUM C Todkol P otpeskom. IloBepxHOCTS,
o0Opa3oBaHHasi 3TUMHU OTPE3KaMU, Ha3bIBAa€TCS KOHUYECKOM, a CaMi OTPE3KU — 00pPa3yolUMHU KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunueckasi moBepXHOCTh — 00KOBasl MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHMe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroline KOHHYECKOW MOBEpXHOCTH — o0pa3ylomme KoHyca. Bece oOpazyromue
KOHyca paBHbl apyr Apyry. lIpsmas OP, mpoxondmas depe3 LEHTP OCHOBAaHMS M BEPIIMHY KOHYycCa,
Ha3bIBAaETCSI O0CbI0 KOHyca. OcCh KOHyca NEpHNEHAUKYJIsApHa K IUIOCKOCTH ocHoBaHusA. Otpezoxk OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecin cekymasl MmiocKoCTh MPOXOIUT 4YEpPE3 OCh KOHYyCa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEeBbIM CeYEeHHEM.

IIpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM II0 KpPYT'y M pa30uBaeT KOHyc Ha JaBe yacTd. OJHa W3 yacTel mpeicTaBisieT coOoi KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (M300pa3uTe yceu€HHbIN KOHYC camocTosTenbHO. [locTpoiite
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00pa3yoIyo, BBICOTY.)

Cdepoii Ha3pIBaeTCs MOBEPXHOCTH, COCTOSIIIASL U3 BCEX TOYEK MPOCTPAHCTBA, PACIIONOKEHHBIX Ha
JAHHOM pacCTOSIHUM OT JaHHOM TOYKU. JlaHHasg TO4YKa Ha3bIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosinue — paauycoM cdepbl. OTpe3oK, COSAUHSIONINKA ABE TOYKU Cepbl U MPOXOAAIIUN yepes
LIEHTP, HAa3bIBACTCS AMaMeTpoM. Teno, orpaHudeHHOe Cepoii, Ha3bIBACTCS MIAPOM.

[[Tap MOXHO MOJYYUTH NPU BPAIICHUH IOJIYKpyra BOKPYr AMaMmeTpa. ['paHuued mapa CiyXuT
cepa.

[Tnockocts, uMewmas co chepoil TOIBKO OJIHY OOIIYyI0 TOYKY, Ha3bIBaeTCsi KacaTelbHOM
IUIOCKOCTBIO K cdepe. Pamuyc cdepbl, mpoBenaéHHBII B TOYKy KacaHUs chepbl U IUIOCKOCTH,
MEPIEHAUKYISIPEH K KacaTeIbHOM MIOCKOCTH.

Ceuenue miapa, MpoxoJsliee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE MPOXOJSIIEe —
MaJbIM KpyroMm LleHTp GonbIIOro Kpyra COBMagaeT ¢ LEHTPOM Ilapa, a IEeHTP MaJIOro Kpyra sBIsSeTcs
OCHOBaHUEM MEPIEHANKYJIISApaA, OMYIIEHHOI'O U3 LIEHTpPA 1Iapa Ha IJIOCKOCTh 3TOr0 Kpyra.

CeueHus, paBHOOTCTOSAIIME OT LIEHTPA, PABHBI.

Pa,Z[I/IyC OKPY’KHOCTH, HOHy‘IGHHOﬁ IIpH IICPCCCUCHUHA C(I)epbl paauyca R IIIIOCKOCTBIO, y,HaHCHHOﬁ

D2 2
OT 1IeHTpa chephl Ha d , paBeH R*—-d*

IMopsiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xoa pa6oTsI:

3agaval.OceBoeceueHne WWIMHIpPAa — KBajpaT, Iulomaab kotoporo Q. Haligure miomans
OCHOBaHUS IIUJIMH/IPA.

Pemenue:

CTOpOHa KBaJpara paBHa\/(_L Ona paBHa JUAMETPY OCHOBAHUA. HOSTOMY miomaab OCHOBAHUA

Jo)

2 4

paBHa

OTBeT: Soci .y, = %

3agaya 2. Beicota mwimHApa 6CM, paadyc OcHOBaHMS ScM. Hainure mnomaab CeYeHMs,
MPOBEACHHOT0 MapajIeIbHO OCH IIMJIMHJIpA HA PACCTOSIHUU 4CM OT HEe.
M

Pemienne:
Scea= KMXKC,
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OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBroGeapennsiii (OK = OM =R =5 cm),
TpeyronbHUK OEK — npsMOyrobHBbIi.

N3 tpeyronsauka OEK, o Teopeme [Iudaropa:

gk = VOK? —OF* =/25-16 =/9 =3

KM =2EK =2x3 =6,

Sces= 6X6 = 36 cM”,

OtBeT: S¢ey = 36 cM>.

3anava 4: [Tnomaas 60KOBOW MOBEPXHOCTH KOHYca paBHa 60 e, a paanuyc OCHOBaHMS paBeH 6 M.
Haiimure paccrosiHUE OT IIEHTpa OCHOBAHUS JI0 00Opa3yolieil KOHyca.

Pemenue:
S
H Seux =rf =601 => pl =60
i r=6:>f=£q=10.
i -
1 .
; SO =JAS* — 40* =10* —6* =8
: 1 I
5 == Q-5 =—.6-8=24

Sms-%OH-AS=SOH=24:>OH=2—:-

C npyro# CTOpOHBI,

: 2
3agaua 5: [Inomaau cedeHus mapa IIOCKOCThIO paBHa 1611 M” , a momaab napanienbHOro emy
2 o
CeUeHMsI, IPOXOALIEro yepe3 LEeHTp mapa, paBHa 2511 M . Haiitu paccrosiHMe MEXIYy MIIOCKOCTSIMU

CEUEHUH.

wl =16n=>r" =16,r=4m,

W =25r=R' =25, R=5um.
h=yJR} - =25-16 =3 (M)

OtBer: 3 M
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJIIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHUKH M KPYyIJible Teja
IpakTuyeckoe 3ansaTue Ne 53, 54
Pemenne 3a1a4 Ha BbIuKcJIeHHEe 00HEMOB U MOBEPXHOCTEH KPYIJIBIX TeJ

Heanb padorbl: HayuuThcs pemars 3a1a4u BRIYUCICHHE 00BEMOB U TOBEPXHOCTEN KPYIJIBIX TE
IIpakTnueckas padora ¢popmupyer:

[1P610. ymeHuwe omepHpoBaTh TOHSATHSIMH: MHOTOIPAaHHHMK, CEUEHHE MHOTOrpaHHHKa, KYO,
napajiesienune1, pusMa, nupaMuia, Gurypa u noBepxXHOCTb BpaLIeHUs, LWIMHAP, KOHYC, map, chepa,
ceyeHUs: (GUIypbl BpalLeHMs, IJIOCKOCTb, Kacarouascs cQepbl, LHUIMHIPA, KOHYCa, IUIOIAb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBI, KOHYCa, LIMINHAPA, IUIOIaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajJiesienunea, MMpamMusl, IPU3MbI, IUIUHIPA, KOHYCA, I1apa; yMEeHHe U300pakaTb MHOTOTPAHHUKHU
Y NIOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbIE
MHOTOTpPaHHUKU;

[TPG12. ymMeHHE BBIUUCIATH TC€OMETPUUYSCKHE BEIWYUHBI (JUTMHA, YTOJ, IUIOIIA[h, OOBEM, ILIOMIAIb
MOBEPXHOCTH), UCTIOJb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

I1P614. ymenue BbIOMpaTh NOAXOJAIIMN H3YYEHHBIH METOJ Ui peleHMs 33aJadM, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SBICHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTH NPHUMEPHl MAaTEMaTHYECKHX OTKPBITUH PpPOCCUMCKOM M MHPOBOU
MaTEMaTHUYECKON HAYKU;

[1Pyl4. ymenHue cBOOOAHO ONEpPUPOBATH MOHATHSMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, JIOCKHI Yroj, ABYIpaHHBIM Yroi, TpeXrpaHHbIN yroil, NepeceKkarolmecs, napajielbHble U
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpsIMBIMU, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHM; YMEHHE
UCMOJb30BaTh MPU PELICHUHU 33734 U3y4YeHHbIe (DAKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHUE OIIEHMBATh
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOT'OIpaHHHKA, MPAaBUIbHBII MHOTOIpaHHHK, NPU3Ma, NMUpaMuaa, GUrypa U MOBEPXHOCTh BpAIICHUS,
LWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IIMIIMHJIPA, TapaJliebHbIe OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromasicsa cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHne MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPHI U MOBEPXHOCTH BPAICHUSI, UX CEUEHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE NIPUMEHSATh CBOWCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONPEAETECHUS U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bl O CBOWCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IuYHbIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OMOJHUTEIbHbIC
IIOCTPOEHHS;
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[TPy15. ymeHnue cB0OOAHO OMEepUPOBATh MOHATUAMHU: TUIOMIAAbL (GUTYPBI, 00BeM (PUTYpBI, BETUUNHA YTJIa,
paccTosiHue OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXKAY HMPSIMBIMH, PACCTOSIHUE MEXIY IJIOCKOCTSMH,
wiomaab chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHJIBI, MPU3MBI, KOHyca, IMJIMHApa, 0o0BbeM Kyoa,
PSMOYTOJIBHOTO TapauleNienuIesa, MupaMuabl, IPU3MBbL, IIJIHHAPA, KOHYCa, Iapa; YMEHHUE HaXOIUTh
OTHOIICHHE 00BEMOB MOI00HBIX PUTYP;

[1Py16. ymeHnue cBOOOIHO ONEPUPOBATH MOHATUSMU: ABHKEHHE, MMapaJlie/IbHbIN EPEeHOC, CHMMETPHSI Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MM0A00Ms, MOM0OHBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIC U MOJ00HBIE (PUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
UCIIOJIb30BAaTh T'€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh TEOMETPUYECKHE BEIWYHMHbI (JIJIMHA, YroJl,
IUI0IAb, 00BEM) IPU PEIICHUH 3a]1a4 U3 APYTHX YUeOHBIX MPEIMETOB U U3 PEalbHOU KU3HU;

[T1Py18. ymeHue MoAenupoBaTh pealibHbIe CUTYAIlMH HA S3bIKE MATEMAaTHKH; COCTABIIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEPABEHCTBA W MX CHCTEMBI IO YCIIOBHIO 33Jaud, MCCIEA0BATh MOCTPOCHHBIE MOJAETH C
WCTOJB30BAaHUEM  ammapara anreOpbl, HWHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEIHU C MOMOIIBI0 T€OMETPUUYECKHUX MOHSATUI U BEITUYMH, PEIIaTh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJa4d; COCTaBJISATh BEPOSTHOCTHYIO MOJAENh M HWHTEPIPETHPOBATH IMOJYUEHHBIH
pe3ynbTaT; pemiath MPUKIAIHBIE 3aJaud CpPeACTBAMH MaTEeMaTHYeCKOro aHali3a, B TOM YHUCIe
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

[1Py19. ymenue BBHIOMpaATh MOAXOMIIIMNA METOA JUIA pPEIICHHs 3aJauyd; [OHMMaHHE 3HAYUMOCTH
MaTeMaTHUK{ B U3YYEHHH TPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABATh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHBOAHMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTBYeT GOPMUPOBAHHUIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJICTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(pOpMaruu H

I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTHH JJId BBIIIOJHCHHUA 3a1a4 HpO(i)eCCI/IOHaJILHOI}'I JACATCIIbHOCTH

OK 06. TIposiBiATh rpask1aHCKO-TIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEECHUE
Ha OCHOBE TPAJMLHOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX IICHHOCTEM, B TOM YHCIE C YYETOM
rapMoHusalvu  MCKHAIMOHAJIBHBIX W MCKPCIUTUO3HBIX OTHOHICHI/H\/JL MMPUMCHATH CTaHdapThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS;

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOILIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMara, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, JPPEKTHUBHO JE€HCTBOBAaTh B
qpezquaﬁme CUTyalusx

OK 08 Hcronb3oBaTh CpeicTBa (PU3MUECKOM KYyJIbTYPbHI U COXPAHEHUS U YKPEIJIeHHs 370pOBbs B
npouecce MpodeccHoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (pu3MdecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHOW JOKyMEHTAllMed Ha TOCYJapCTBEHHOM M WHOCTPAaHHOM
A3BIKaX.

[1K1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aaHHUCM.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.
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3amanmue:

1.Heo0xoquMo mo 4epTeky HM3roTOoBHTHL KOHYC. JIsi pacuera HEOOXOIMMOTO Marepuajga Ha
M3TOTOBIICHHE HAWIWTE MOJHYIO IMOBEPXHOCTh KOHYCA, €CIM 00pa3yromas HaKIOHEHAa K IUIOCKOCTH
OCHOBAHMS MO YIJIOM 30%u paBHa 12 cM. A pagnyc OCHOBaHUS § CM.

2.Heo0xoauM0 N0 4epTe:Ky H3roTOBMTH Iap, o6vém koroporo 12511 M, s pacuera
Heo0X0IMMOro MaTepHasa Hailiere iomaas chepsol.

uauuaap

N . Spor = 27RN;
Hnomam; 6OKOBOI/I IMOBCPXHOCTH: oK

[nomaaes MoaIHOM MOBEPXHOCTH:
Som = Soor +2S,,, = 2R+ 27R;

noJm 60K

S =2R(h+R)

noJn

O6beM mummHapa: vV = R*h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceuyeHr  MUINHAPA TIOCKOCThIO.

Cedenue, MpoxosIIee Yepe3 OCh IIINHAPA, HA3BIBACTCS 0Ce8biM CeueHueM M TIPEICTABIAET COO0H
MPSIMOYTOJIbHUK.

Ecmn CCKylIasd IMIOCKOCTD MEPIICHAUKYJIApHA K OCH HUJIMHAPA, TO CCUCHUC ABJIACTCA KPYTOM.

IInomaas 60KOBOIi MOBEPXHOCTH KOHYCA paBHA MPOU3BEICHUIO MOJOBUHBI AJTUHBI OKPY>KHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

S,,. =l

Inomanpr MOJHONM MOBEPXHOCTH KOHYyCa paBHA CyMME IUIOIIATd OOKOBOH MOBEPXHOCTH U
IIOIIAId OCHOBAHUSI.

Srl()le = ﬂr(l + r)

IInomanbs G0KOBOIl MOBEPXHOCTH YCeYEHHOI0 KOHYCA paBHA IIPOU3BENCHUIO MMOITYCYMMBbI JJIMH

OCHOBaHUH Ha 00pa3yIoIIyIo.
O0b€éM KOHYCa paBEH OJHOWM TPETH MPOU3BEACHUS TIJIOMIAU OCHOBAHMS HA BBICOTY.

V :%SOCH.h:%MZh

. e = AR
IInomans noBepxHocTH cepbl paBHA yUETBEPEHHOH IIIOMAM OOJIBIIOrO Kpyra: — @ .
4
Vwapa = ﬂRg
3

O0bem mapa:

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucarb KpaTKO yCIOBHE 3aJ1a4H

Xon paborsr:

3agaua 1: HeoOxonmMo mo 4epTesky M3rOTOBUTH KOHYC, IUIONIAJb OOKOBOI IMOBEPXHOCTH
KOTOPOro paBHa 60 IM°, a pajyc OCHOBAHWS paBeH 6 M. Jisi M3rOTOBICHHS KOHYCAHEOOXOMMMO HAMTH
PacCTOSHUE OT LIEHTPAa OCHOBAHMUSA JI0 00pa3yoIiel KoHyca.

Pemenne:

Se.x =0rf =60n = yl =60

r=6=>£=£q=10.
-

SO =VAS — A0 =10° -6 =8

1 I
Sppo == A0 -OS =—.6-8=24



) Syc0 = -OH . AS = SOH =24 =5 OH =22

C 1pyroi CTOpOHBI, 2 5

3agauya 2:Heo0xoauMo Mo 4YepTeiky HM3rOTOBHUTH KOHYC. PaccrossHMe OT LEHTpa OCHOBAaHUS

KOHYCa /10 CepeliMHbl oOpa3yrolleil paBHO 4 cM, a yroj HakJIoHa oOpa3yoliell KoHyca K IUIOCKOCTH
OCHOBAaHMS PABEH 60°. J{ast H3roTOBICHHS KOHYyCa HalAUTe IUIOLIA/lb OCEBOIO CEYEHUs KOHYCA.

A

Suw =%'M-M-smw°=%-8-8'{1=l6ﬁ(CM’)

Oreer: 1643 o,

3agaua 3: [Inomanes chepsr paBHa 100 M°. PaccrosiHue ot HeHTpa cepbl 10 CeKyIe MIOCKOCTH
paBHo 4 M. Haiinure pannyc ceueHus.

Pemenmne:

Se =4uR’=lOOn=R’=25=>R=5

AD =yBD Z4p7 - [§ _ g =3(m)
Orper: 3,

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIIOJEHHUEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

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

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTuyeckoe 3ansaTue Ne 55

«Acnoab30BaHue KOMGI/IH&HI/Iﬁ MHOI'OI'PAaHHMKOB U T€J BpalllcHUS B IPAKTHKO-
OPHUEHTHPOBOYHBIX 3ala4ax»

Heﬂb paﬁoTbI: Hay‘lI/ITBCH peuiaTtsb 3aaa4r Ha KOM6I/IHaI_II/IIO IrCOMCTPHUUCCKUX TCJII

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, CEYEHHE MHOTOTpaHHUKA, KYO,

napauiesienurne i, pu3Ma, nupaMuzaa, Gurypa u MoBepXHOCTh BpAIlCHHs, IUJIHHID, KOHYC, map, cdepa,
ceuyeHHst (GUTYpHl BpAILICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajuleJienune1a, NupamMmuIbl, IpyU3Mbl, HWIMH]PA, KOHYCA, [1apa; yMEHUE U300pakaTb MHOIMOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUJIbHbBIC
MHOTOTPaHHUKU;

I1P612. ymeHMe BBIUMCIATH N€OMETPUYECKME BEIUYMHBI (IJIMHA, YTOJI, IJIOMIagb, OOBEM, IUIOIIAIb
MOBEPXHOCTH), UCTOJb3Yysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14. ymenue BbIOMpaTh MOAXOMAUIMM W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, pacllo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIENM B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTE€MaTHYECKOU HAYKH;

[1Py14. ymenue cBOOOAHO ONEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, IMPOCTPAHCTRBO,
OTPE30K, JIy4, IJIOCKUI YroJl, IBYIPAaHHBIM Yroj, TpeXTpaHHbIN yroJl, IEPECEKAOIINECS, TapaJUIEIbHbIE U
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCT, M MNEPHEHIUKYISIPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpSIMBIMU, YTOJ MEXKAYy MNPAMOH U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
WCIIOJIb30BaTh MpPH PEIHICHUH 3a/ad M3ydyeHHbIe (PAKThl U TEOPEMBI MJIAaHUMETPUHU; YMEHUE OLICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, GUrypa u moBEpXHOCTh BpAIIECHUS,
UWIMH]IP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUsI KOHYCa U IWINHPA, TapajuleIbHbIe OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
CeyeHHe MHOTOIPaHHUKA, M300pakaTh MHOTOIPAaHHUKH, (UTYpHI M TTOBEPXHOCTH BpAICHUs, X CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSATh CBOWCTBA F€OMETPHUUECKUX (UTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTh WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
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Kinaccuukanuoo (Uryp MO Ppa3IudHbIM IPU3HAKAM, BBINOIHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
IIOCTPOEHHS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOIMAAb (PUTYpBI, 00beM (UTYpBI, BETHYMHA YA,
paccTosiHuEe OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMHU, PACCTOSHUE MEXAY IIIOCKOCTSAMH,
wiomaas chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJIBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO MapajuieNenuesa, NupaMubl, PU3MBbl, IHMINHAPA, KOHycCa, 11apa; YMEHHUE HaXOIUThb
OTHOIIIEHHE 00bEMOB MOA0OHBIX (BHUTYD;

[T1Py16. ymeHnue cBOOOJHO ONEpUPOBATH MOHATUSAMMU: IBUKEHHE, TApaJIIeIbHbINA IEPEHOC, CUMMETPUs Ha
IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE NOA00Ms, MOAOOHbIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJI0O0OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, ApXUTEKTYpE; YMEHUE
HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHHS, HAXOAUTh TIE€OMETPUYECKHE BEJIWYMHBI (JUIMHA, YTOJl,
IUIOIIAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 APYTHX YUeOHBIX MPEIMETOB U U3 PealbHOU KU3HU;

[1Py18. ymeHue MoAenupoBaTh pealibHbIE CUTYallUd Ha S3bIKE MATEMAaTUKU; COCTABJIATH BBIPAKEHUS,
ypaBHEHMs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBMIO 3aJauyd, MCCIEI0BaTh IOCTPOECHHBIE MOJEIH C
UCIOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJIYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUYECKUX MOHATHH M BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
IPAKTUYECKHE 3a/1a4M; COCTABIATh BEPOSATHOCTHYIO MOJEIb M HUHTEPHPETHPOBATH IOJy4EHHbBIN
pe3ysibTaT; peliarb NPUKIAJHBIE 3aJaud CpPEJCTBAMM MaTEeMaTHYEeCKOro aHajiu3a, B TOM YHUCIE
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MNOAXOMALIMM METOJ MJs pEIIeHUs 3aJayd; [MOHMMAaHHE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUHN; YMEHHE Paclo3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHANBbHON JeATENbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJCTBA IOWCKA, aHajdM3a M HMHTEpIpeTaluu HH(pOpMaruu H

I/IH(I)OpMaI_II/IOHHLIe TCXHOJOTHH JJIA BBIIIOJHCHUSA 3aJa4 HpO(l)CCCPIOH&JIBHOfI ACATCIIBHOCTH

OK 06. IIposBasaTh rpakJaHCKO-IIATPUOTUYECKYIO MO3MIMIO, JEMOHCTPUPOBATh OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAJMULMOHHBIX POCCUHCKHMX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YHCIE C Y4ETOM
FapMOHM3alMU  MEXHAIlMOHAJIBHBIX W  MEXKPEJIWTHO3HBIX OTHOUIEHWM, TPUMEHATh CTaHIapThI
AHTUKOPPYNIIMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHSATh 3HaHUs 00
W3MEHEHUH KJIMMaTa, TMPUHIUIB OEepexJuBOro IMpOU3BOJCTBA, J(PGEKTUBHO JACHCTBOBAaTH B
Ype3BbIYAIHBIX CUTYALUAX

OK 08 Ucmonb3oBarh cpenactBa (pU3MUEeCKON KyJIbTYphl AJII COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 TIlonb3oBaThcsi MpoQeccCHOoHaNbHON MOKYMEHTAllMed Ha TOCYAapCTBEHHOM M HHOCTPAaHHOM
SI3BIKaX.

[1K1.1.®opMupoBaTh anropuT™Mbl pa3pabOTKH MPOTPaMMHBIX MOJYJIE B COOTBETCTBUU C TEXHUYECKUM

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

3aganue:

1. I[HSI H3TOTOBJICHUSA ACTAJIM IO YCPTCIKY, B KOTOPOM B HWJIMHIAP HAKJIIOHHO BIIMCAH KBaApaT Tak,
YTO BCE €r0 BEPIIMHBI JIEKAT HA OKPY>KHOCTSIX OCHOBAaHUSA HEOOXOJUMO HAWTH CTOPOHY KBajpaTa, eciu
BBICOTA LIMJIMHJIPA paBHA 2CM, a PaJINYC OCHOBAHUS PABEH 7CM.

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK
2)3anucarh KpaTKO yCIOBHE 3aJ1a4U

Xopn padoThl:
3agada. Jlyis M3roTOBIEHMS JAETANIM IO 4YEpTEXy, B KOTOPOM B IWJIMHJAP BIHCaHAa IpaBUIIbHAs
[IECTUYTOJIbHAS IPU3Ma HEOOX0AMMO HANTH OTHOIIEHHUS 00BeMa PU3MBI K 00beMy IIMIIMHPA.

Pemrenmne:

Vnpu3M Socn. x h B S

OCH.

Vuuﬂ. = 7ZR2 X h B 7ZR2

as=R
. _3R’\3
oo = 5
Vnpugﬂ,,_3R2x/§x T _3\/§
V... 2 R* 2z
Voo 33
v 2z

OTtBeT: Yur
DopMa npeacTaBJIeHUs pPe3yJibTaTa: BbIIOJIHEHHOE 3a/IaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO U aKKypaTHO BBINOJHEHHI BCE
3aIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAaHUS K OLIEHKE "OTIIMYHO", HO JOIMYIIEHbI
2-3 Hemouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
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BBITIOTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYWUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

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

Pa3nea 5 Teopust BeposiTHOCTell 1 MaTeMaTHYeCKasi CTATHCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTnyeckoe 3ansitue Ne 56
«Pemnenne KoMOMHATOPHBIX 3a/1a4. Pa3Merienus, coueTanus u nepecTaHOBKH

Heas padorsi: HayunTbcs OTIMYATH COYETAHUS OT Pa3MELICHWH, MPUMEHSATH (OPMYIBI IS
BBIUUCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P68ymeHue orepupoBaTh MOHATUSMH: CIIYYaHBIA OMBIT M CIy4allHOE COOBITHE, BEPOATHOCTH
Clly4yailHOro CcOOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTH C HCIOJB30BaHMEM TIpaUuecKUX METOJIOB;
IPUMEHATH (POPMYIIBI CIOKECHUS M YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKThI 1 (POPMYITBI IIPH
pellieHUM 3a/1a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHbIX COOBITHH; 3HAKOMCTBO CO CllydailHBIMHU
BEJIMYMHAMHU; YMEHHUE NPUBOJUTH IPUMEPHI IMPOSBIECHUS 3aKOHA OOJBIIMX YHUCE] B IPUPOJIHBIX U
OOIIIECTBEHHBIX SBICHUSX;

[1Py4 ymeHue cBOOOAHO onepupoBaTh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YUCIO COUYETAHUH,
YHCII0 NePecTaHOBOK; OMHOM HbIOoTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYKIECHUS JUIs
penieHus 3aaad.

Boinosinenue padorsl cnocodocTByeT GOPMIUPOBAHMIO:

OK 01 BeiOupatb ciocoObl pemeHus 3aaau npopecCuoHaNbHON JeSTENbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
I1IK1.1. AnanusupoBaTb TpeOOBaHMS TEXHMUYECKOTO 3aJaHUs Ha IPOEKTUPOBaHME LHU(POBBIX
CHCTEM
MatepuajbHoe obecnieyeHue:
WupuBuyanbHbIEC 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3aganue:

1. Cranok ocHameH 10 mHaukatopamu, CKOJIBKO BapHaHTOB OJHOBPEMEHHOTO 3aropaHusi Tpex
WH/INKaTOPOB.

2. U3 Opuransl pabounx 12 yenoBek, HEOOXOAMMO BBIOpaTh 3 yesloBeKa /sl paboThl Ha CTAaHKE.
CKOJIBKO CYIIECTBYET Pa3JIMUHBIX CIIOCOOOB TaKOTO BHIOOPA.

3. B uexe umeercs 8 cTaHKOB A pa3ianyHONW 00paboTku aeraneil. CKOJIBKO CrIOCOOOB MMEETCs
TSl PACCTAaHOBKM pab0YMX HA CTAHKH B Pa3HOM IOPsIIKE?

ITopsinok BbINOJHEHUs PadOThI

1. Omnpenenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cOOTBETCTBYIONIYIO (HOPMYITY Il BEIYMCIECHHS] BOZMOKHBIX KOMOMHAIIUIA.

3. IIpowsBeanTe BBIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.
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Xox padoThI:

1. MlaaukaTopsl HA MYJIBTE 3aroparoTcs MOCISIOBATEIIEHBIM HAOOPOM YETBIPEX Pa3HBIX JIAMIIOYEK,
MPOHYMEpPOBaHHBIMHU IUdpamMu. TpeOyeTcs OomnpenenuTh YHUCIO BO3MOXKHBIX BapUAHTOB 3aropaHus
JIAMIIOYEK.

Pemennue.

Bosmoxubix 1udp (Hymepanus nammnouek) Bcerogecsath(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpannas
KOMOWHAIMSI OTIMYACTCS OT JPYyrodl KoMOWHamuM XOTs Obl omHoW mudbpoii(1,4,5,7 #2,4,5,7),mu60
nopsiikoM Habopa ommHakoBbix 1udp(1,4,5,7#4,5,7,1),mo3ToMy 111 TOACYETAa YHCIA BO3MOXKHBIX
KOMOWHAIMK UCTIOIB3YeM (DOPMYITy YHciia pa3MEelIeHUH.

n!

dopmyiia pa3MEIIeHU UMeeT BU: AT = " B namewm cnyyae n = 4, m = 10.
! I 109:8:7:6:5:4-3:2+
10,9, 5.7 = S0k
2.CKOJIBKO CYIIECTBYET CITOCOO0OB BBIOOpA TPEX pabouuX U3 ACCATH JJI MPOBEACHUS pabOT?
Pemenue.
B nannowm ciydae mpu BeIOOpE AJI HAC BaXKEH TOJIBKO COCTaB MO TPHU YeNIOBEKa, MOPSAIOK BhIOOpa

PO HE WTpacT, MO3TOMY B OTJIMYME OT IEPBOTO MPUMEpA YUCIIO CIIOCOOOB MOACYUTAEM 10 (hopmyIie
COYETaHUU.

®dopmyna coyeTaHuil UMeeT BUAOCT = #lm)l B namewm cnyuae n=10, m=3.

! 10! _7!-8-9-10

31(11:—3)!_317!_ 3-2:17! =120.

3.CKOJIBKO PA3IMYHBIX YETHIPEX3HAYHBIX YHCEN MOXHO cocTaBUTh W3 1mu¢pl,2,3.4 9 uudps He
TTOBTOPSIFOTCS)?

Pemenue.

[To ycroBuIO AaHO MHOXXECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpbIE TpeOyeTcs paclojOXKUTh B
orpeeNIEHHOM MOpsIKe. 3HAYUT, TPeOyeTCss HAUTH KOJIMYECTBO MIEPECTAHOBOK MX YETHIPEX IJICMCHTOB.

dopmyna nepecTaHOBOK U3 I —3JIEMEHTOB UMeeT BU:P, = n! B Hamewm ciyuae N =4.

[TpousBeném pacuér: P, =4!=4-3-2-1=24.

[TpousBoaum pacuér Ay, =

[IpousBonum pacuér:C3, =

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOIMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIMIOJTHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISICT MOJIYYUTh TMpPaBUJIBHBIE PE3yJbTaThl U BBIBOJBI; B XOJIE
MPOBEICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 5.2 DiieMeHTBI TeOpPHH BEPOATHOCTEH N MATEMATHYECKOI CTATUCTUKH
IIpakTnyeckoe 3ansitue Ne 57

«Knaccudeckoe onpeaesieHne BepOsiTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe
BEpPOSATHOCTEH. BeposiTHOCTH B 3a1a4aX TEXHOJIO0THYECKOro npoguiis»
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Heas paborbl: HayunTbcs HaxOOUTh BEPOSITHOCTH COOBITUH, UCIONB3YyS KIIACCHUYECKOE
OIIpeCIICHUE BEPOSTHOCTU

IIpakTuyeckas padora popmupyer:

[IP67ymenue omnepupoBaTh HOHATHSAMH: cpelHee apupMeThyeckoe, MeauaHa, HaubOousbliee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIepcus, CTaHJapTHOE OTKJIOHEHUE YHCIOBOrO Habopa; yMeHue
M3BIIEKATh, HHTEPIIPETUPOBATh MHPOPMALIUIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMmax, rpadukax,
OTPaXKaloOIlyI0 CBOMCTBA peajlbHBIX MPOLECCOB U SBJICHHUM; NPEACTaBIATh MH(DOPMALMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIE0BAaTh CTATUCTHUECKUE JaHHBIC, B TOM YHCJIE C IPUMEHEHUEM TpapuuecKux
METOJIOB U JIEKTPOHHBIX CPEICTB

[1P68 ymeHme onepupoBaTh MOHATHAMU: CIyYalHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
Clly4yailHOro COOBITUS; YMEHHE BBIYMCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM TIpaUUECKHX METOOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS M YMHOKEHHUS BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKkThl U HOpMyITBI TpU
pellIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHbIX COOBITMH; 3HAKOMCTBO €O CllydailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOJUTH IPUMEPHI IMPOSABICHUS 3aKOHA OOJIIIMX 4YHMCEI B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymeHue omepupoBaTh MOHSATUSMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpPJMHAT, KOOPJIMHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpA HA YHCIIO; HAXOIUTHh C MOMOIIBI0 M3YyYEHHBIX (POPMYI KOOPIMHATHI
CEpeUHBI OTPE3KA, PACCTOSHUE MEXKIY JBYMs TOUKAMU;

[1Py13 yMmeHue HaxOIWTh BEPOSITHOCTH COOBITHHA C HCIIOJIB30BAaHHEM TI'paUUecKMX METOJIOB;
IPUMEHATH Ul PelIeHus 3aaad (OpMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposTHOCTEH, (hopMyidy MOIHOMN
BeposiTHOCTH, (hopmyny bepHymn, koMOmHaTOpHBIE (GakThl U (OPMYJBI; OLEHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE OIepuUpoBaTh IOHATUAMHU: CilydaiiHas BeJIM4YWHA, paclpeseieHue
BEPOATHOCTEM, MAaTeMaTU4YECKOE OXKMJAHUE, JUCIEpPCHs] M CTaHJApPTHOE OTKJIOHEHHE ClydyaiHOU
BEIMYMHBI, (DYHKIMM pacHpelesieHHs] U IUIOTHOCTU PAaBHOMEPHOIO, MOKAa3aTeJbHOTO W HOPMaJbHOI'O
pacnpesieieHuii; YMEHHE HCII0JIb30BaTh CBOMCTBA HM3YyUEHHBIX PACHpPENENICHUN IJs pelleHus 3ahad;
3HaKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUIX;

[IPyl8 yMeHne MoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJBb30BaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYUYEHHBIH pe3yiabTaT; CTPOUTh
MaTeMaTHYeCKHe MOJEIHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJMYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pelarb NPUKIAaJHbIE 3aJaud CpeJCTBAaMH MaTeMaTHYEeCKOro aHaiu3a, B TOM 4HCIe
COLIMAJIbHO-9KOHOMHUECKOTO U (PU3UUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 03. [InanupoBaTh U peair30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHATLHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUSIX

OK 04 D¢ dexTrBHO B3aUMOICCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/Ie

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpefbl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 09 ITonp3oBarbest MpohecCHOHATBHON JJOKYMEHTAIMell Ha rocylapcTBEHHOM U WHOCTPAHHOM
SI3BIKaX.
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[1IK1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOTPAMMHBIX MOJAYJIEH B COOTBETCTBHH C TEXHHUYECKUM
3aJlaHUEM.

3aganmue:

1. JIns mpoBEepKH KauyecTBO M3TOTOBJICHHBIX JeTalied mX npoHyMmepoBaiau ot 1 mo 10. Haymauy
BbIOpaHa jetanb. KakoBa BEpOSTHOCTB TOTO, YTO 3TO OHA UMEET POCTOI HOMEp?

2. Jlnsd mpoBEepKHM KauecTBa M3rOTOBIEHHBIX jAeraneil mpuroroBwin 300 mr. Yemy paBHa
BEPOSTHOCTH TOTO, UTO HAyTaJ| B3ATas JCTAb JJIs IPOBEPKU OYJEeT UMETh HOMEp, KPATHBIHN 57?

3. TlonOpachiBaloTcs ABa UTPAbHBIX KyOHKa, MMOACYUTHIBAETCS CyMMa OUYKOB Ha BEPXHUX TPaHSIX.
Yro BeposTHEE- [TOJIyYUTh B CyMMe 71ing?

ITopsiiok BbINOJIHEHUS PadOTHI

1. Onpenenure coOpITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIUHCIHTD.

2. Ipocuwuraiite obmiee yncio(N) BO3MOKHBIX UCXOOB.

3. IIpocuwnraiite yrcno ucxoa0B(M), OIaroNpUATCTBYIOIIUX HACTYIUICHUIO COOBITHS A.

4. Vcnonp3yiTe popMyiry s BEIYUCIICHHUS BEPOATHOCTH OMPENEIEHHOTO COOBITHS. P(A) = %

Xox pabdoThI:

1. Ha ckiage 10 oaMHaKoOBBIX MO pa3Mepy U BECy JeTalel, U3 KOTOphIX OOLMHKOBAHHBIX U 4
oObIuHbIX. BeiOupaetcst onna aerans. KakoBa BepOSTHOCTH TOTO, YTO W3BJICUEHHAS JETAllb OKAXKETCS
OIIMHKOBAHHOM?

Pemenue.

1. CoObiTne A-«/3BnedéHHas qeTaib oKa3anach OIMHKOBAHHOW.

2. 4ucio n=10

3. uncio m=6

4. PA)="=2=06

2.Bce neranu, oToOpaHHBIE A IPOBEPKH KadyecTBa, MpoHyMepoBaHbl 0Tl 10 30 u momenieHs! B
amuk. V3Bnekaercs ogHa getanb. KakoBa BEpOSTHOCTh TOTO, YTO YHCIIO Ha B3ATOW JETAIN OKAXKETCS
KpaTHbIM 57

Pemenne.

CoobbiTre A-«Ha B3sTO eTanu yucio KpaTHOE Sy».
gucio N=30

yrcao m=6(uucna 5,10,15,20,25,30)

PMA) =Z=2=0.2.

3. U3 OykB cnoBa ougpgepenyuan Hayraj BelOMpaeTcs onHa OykBa. KakoBa BeposSTHOCTbH TOTO,
4yTO 3Ta OykBa OyneT: a) riacHou, 0) cornacHoil, B) OykB CoObitue A-«Ha B3sTON KapTodke yucio .
KpaTHOE 5».

Pemenne.

CobbiTue A-«Hayraz BeiOpanHas OykBa OyAeT TIacHOM».
yucao N=12(-umcio OyKB B CIIOBE)

qrciI0 M=5(0yKBHI :u,e,e,u,a )

P(4) == ==~ 0417

qrcii0 M=7(0yKkBbI :0,¢, P, p,H,y,1 )

Co6witne B-«Hayran BeiOpanHas OykBa OyneT COTJIaCHON».
yncsao N=12(-4ucyo OyKB B CIIOBE)

P(B) = %z% ~ 0,583

Co6witne C-«Hayran BeiOpanHas OykBa OyneT OyKBOU uy.
0. yuciao N=12(-4ncyo OyKB B CIIOBE)

Mo PE

RO 00N O~WDE
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11. yrciao M=0(Takoil OyKBbI HET B JaHHOM CIIOBE)
12. P(A)=%=10—2=0.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCEI0BAaTENbHOCTH JEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIUCU U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM pabdOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET CIENIATh MPABHIIbHBIX BBIBOJIOB.

Tema 5.2 DiieMeHTBHI TeOpUHU BEPOATHOCTEH M MATEMaTHYeCKOM CTATHCTHKH
Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTnyeckoe 3anaTHe Ne 58

«IIpeacraBiieHne JaHHBIX. 321a4YH MATEMATHYECKON CTATHCTHKH TEXHOJOTHYECKOI0
npoguias»
Heas paborel: HayunTbcs HaxoOUTh BEPOATHOCTH COOBITUHM, UCIONIB3YS KIACCHUYECKOe
OIIpEAEIICHUE BEPOSTHOCTU

IIpakTnueckas padora popmupyer:

[IP67ymenue omepupoBaTh HOHATHAMM: cpelHee apupMeTHyecKoe, MeJluaHa, HaubOosbliee U
HauMEHbIIIee 3HAYEHHUs, pa3Max, AMCIEPCHs, CTaHIApPTHOE OTKIOHEHHWE YHUCIOBOTO Habopa; yMeHHE
U3BJIEKaTh, HHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOIUIAX, HA AUarpamMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEalbHBIX IMPOLECCOB U SIBICHUN; MPEACTABIATh MHPOPMALUIO C MOMOIIbIO
TaOJUI] U JMarpaMM; UCCIIe0BaTh CTATUCTHUYECKUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM Ipaduyeckux
METOJIOB M JIEKTPOHHBIX CPEJICTB

[1PG8 ymeHue omepupoBaTh MOHSITUSIMU: CIYYailHBIA OMBIT U CIIydalHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C HCIOJb30BAHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (DOPMYIIBI CJIOKEHUSI U YMHOKEHHSI BEPOATHOCTEH, KOMOUHATOpHBIE (GaKThl U GOPMYJIIBI IPU
pelIeHHH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydyailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOIUTH IMPHUMEPHI MPOSABIECHUS 3aKOHA OOJIBIIMX YHCET B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymenuwe omneprupoBaTh MOHATHAMM: HPSIMOYIOJbHAs CHCTEMa KOOPAHMHAT, KOOPIAMHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA, CKAISIPHOE IIPOU3BEIACHUE, YroJl MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BECHNE BEKTOpa HA YUCIIO; HAXOJAUTH C MOMOUIbI0 M3YyYEHHBIX (POPMYIT KOOPIUHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEKY IBYMs TOUKAMHU,

[IPyl3 yMeHHMe HaxXOAWTh BEPOATHOCTH COOBITUH C HCIOJIB30BAaHWEM TpaUUIECKUX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4 (pOpMyIIbl CIOKEHUS M YMHOXKEHHUSI BEpOATHOCTEH, (hopMyiy MOITHOM
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BeposiTHOCTH, (opmyny bepHymnu, xomOuHaTtopHble (aKkThl U (HOPMYJIBI; OLIEHUBATH BEPOSTHOCTHU
peanbHBIX COOBITHH; YMEHHE ONEepUpOBaTh IOHATUAMU: CllydaliHas BeJIM4YMHA, paclpe/ieleHne
BEPOSITHOCTEM, MaTEMaTU4YECKOE OXHUAAHME, IHUCIEPCHs U CTAaHJApPTHOE OTKIOHEHWE CIy4alHOH
BEIMYMHBI, (DYHKIMM paclpelesieHus] U IUIOTHOCTH PABHOMEPHOIO, MOKa3aTeJbHOT0 U HOPMAaJIbHOI'O
pacripenieieHuii; yMEHUE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACIpelesIeHUil I pelieHus 3aaady;
3HAaKOMCTBO C IOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MPUBOAUTH PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBICHHSIX;

[IPy18 ymeHume MonenupoBaTh peajlbHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTABIATh
BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI M0 YCJIOBHUIO 3a/1a4M, UCCIIEAOBATh MOCTPOCHHBIE
MOJICJIN C HCIOJIb30BaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATH IOJYUYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIENIU C MTOMOIIBI0 TEOMETPUUECKUX TOHSATHI U BETUUUH, PEIIaTh CBSA3aHHBIC C HUMH
IPAKTUYECKHE 3a/lauM; COCTaBISATb BEPOSTHOCTHYIO MOJENb M HHTEPIPETHPOBATH IOJYyYECHHBIH
pe3yabTaT; pemaTh NPUKIAAHBIE 3a7aydl CPEeICTBAMHM MAaTEMaTH4YeCKOro aHaiu3a, B TOM YHUCIE
COLMAJIBHO-9KOHOMHUYECKOT0 U (PU3MUECKOro XapakTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 03. [ImannpoBath U peann30BbIBATH COOCTBEHHOE MPO(EeCCHOHAIBHOE U TMYHOCTHOE Pa3BHUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIONIb30BaTh 3HAHUS 10 IPaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYAIHIX

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

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOLIEH cpefbl, pecypcocOEpeKeHUI0, MPUMEHATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBAThH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 09 ITonp3oBarbest mpohecCHOHATBHOW JOKYMEHTAlMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

[IK1.1.®opMupoBath anropuT™Mbl pa3pabOTKH MPOTPAMMHBIX MOJAYJIEH B COOTBETCTBHM C

TEXHUYCCKUM 3a/JTaHUCM.

MaTepna.nbnoe o0ecmeyeHue: I/IHI[I/IBI/II[yaJ'ILHI)Ie 3aaHus, KOHCIICKTHBI JICKITUM.

3aganue:
1. ITocTporTh NOJUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT IO PACTpPEAEIECHUIO BEIOOPKH U3 OTOOpPaHHBIX
JeTaneu sl IpOBEPKH KayecTBa:

xi | 2| 4 | 7] 8 | 9 | 12
2

| o2 | 2m | p2 | P2 | pe | 3ps

2. IToctpoiiTe ruCTOrpaMMBbl 4aCTOT M OTHOCUTEIBHBIX YACTOT IO paclpeesIeHUI0 BEIOOPKU U3
OTOOpaHHBIX JIeTajel JUIsi MPOBEPKH KauecTBa:

No Unrepsai, CymMma gacTor
HHTEpBaJia Xi — Xi+1 BapHhaHT ?]gTepBaﬂa’
1
: 3-5 P1
2 5-7 2p2
3 -9 3ps
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2

4 9-11 p;

5 1113 2p;
6 13- 15 3p;
7 15-17 pP1+p2

3. Jlnis TeHepaibHOM COBOKYITHOCTH, 33JaHHON PaCIpe/IeIICHHEM:

Haiigute renepanbHyI0 CpelHION, T€HEPAIbHYIO TUCIEPCUI0, TEHEPAIIBHOE CTaHJApPTHOE OTKIOHEHUE,
MOJly, METUaHy U pa3Max.
4.113 reHepabHON COBOKYITHOCTH CJIeJIaHa BRIOOPKA, 3aJJaHHAs PACIIPeACIICHHEM:

Xi 2 4 6 8 10 12 14

2

ni| p2 | 2p2 p1 p; P3 2p3 | p2tp3

HaiiTi BBIOOpOUHYIO CpeIHIOI0 BEIOOPOYHBIE AUCIIEPCHIO U CTaHAapTHOE OTKIOHeHue. O0paTute
BHUMaHHE: P1 = 4yuciy OykB B Bamem mmenu;p,= uunciy OykB B Bameit hamunmu;ps= urnciay OyKB B
nMeHu Bamero otua.

Kparkne Teopernyeckue cBeieHHs1 B ITOJTHOM 00BbEME NUMEIOTCS B JICKIIUH.

IMopsinok BbINOJIHEHUS PadOTHI:

1 [IpounTaB yciioBHe NpeUIOKEHHOM 3aJa4H, 10 KOHCIIEKTY JICKLIIUHM HAHINTE COOTBETCTBYIOIINE
(bopMyIIBI.

2.IlpuMeHuTe NEKIMOHHBIN TEOPETHUECKUI MaTepuas Ul peleHHs KaXKa0H 3a/1auH.

3 B cirydae HEOOXOJMMOCTH MPECTABUTH TEOMETPHUYECKYIO HHTEPIPETAIHIO YHCIOBBIX XapaKTEePUCTHK.
BBIOOPKH.

Xona pab6orsi:1. 3amaHo pacnpeaeneHue 4acToT BHIOOPKU U3 OTOOPAaHHBIX JIeTalel /Ui IPOBEPKU
KayecTna!

x| 2|6 |12]15
nn| 3]10] 7|5

CoctaBuTh pacnpeieieHne OTHOCUTENbHBIX YacToT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+5 =25,

. n.
Haiinem oTHOCHTENbHBIE YAaCTOTHI IO opMyIe W, = — !
n

W1=215=0,12;W2=;—2= ; ! ; >

CnengoBatenbHO,

Kontposns: 0,12+ 0,40 +0,28+ 0,20 =1.
2.. Ilo pe3ynpTaTam npumepa | moCTpOUTh MOTUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT.
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Pemenre. OT0OOpa3suB Ha MIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N.) W COEqMHMB UX OTPE3KAMH,
MOJIYYHM MOJIUTOH YacTOT:

N

10 »

AHAJIOTMYHO ITOCTPOUM IOJIUTOH I10 TOYKaM (X;,W,) :

Wi
0,40 »
0,28
0,20
0,12 @
2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOMIEMY CTATUCTUYCCKOMY PACIIPCACICHUIO:

HHuTrepBan Cymma yacTor
Ne mnTepBana JUTMHOU BAPHUAHT

h=5 N;
1 5—-10 4
2 10— 15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30—-35 10
7 35-40 4

Pemenue. [Ipexxne Bcero, onpeaennum 00beM BEIOOPKHU:
n=4+6+16+36+24+10+ 4 = 100.
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ITo u3BeCcTHBIM CyMMaM YaCTOT BapUaHT paCCUUTACM IINIOTHOCTDH YaCTOThI IO UHTCPBAJIAM!

No [1oTHOCTE 4YacTOTHI No Il1OoTHOCTE YacTOTHI
WHTEpBajia % HWHTEpBaia %
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um MoyrydyeHHbIH pe3ybTar:

==

P N Wk~ 0o N
'
T

4, Haiinure craTucTuueckue OLCHKH FeHepaHLHOﬁ COBOKYIIHOCTH, SaHaHHOﬁ CIICAYIOIUM
BapHWallMOHHBIM PAAOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N. =8+9+10+3=30.
HaiieM renepaibHy0 CpeaHIOH:
8:2+9-4+10-5+3-6
30
Jnist BBIMHMCIICHHS TeHEPabHOI TUCTICPCHH HCTIONBb3YeM GOPMYITY p _x7 _(x, - OTpeenuM CpeaHIor0

X, 4

KBaaApaToB:

~5 8:22+9-4*+10-5% +3-6°
Xr = 30

=178"

Taxum o0OpasoMm, p, =178-4% =18-
I'enepanbHOE CTaHAAPTHOE OTKIOHEHHE: o, = /D =./18 =1,34-

OOBIYHO IMMOJIYYCHHBIX PC3YJIbTATOB NOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4. OI[HaKO MOZKHO ITOJTYUUTDH
AOIOJHHUTEIBHBIC XapPaKTCPUCTUKHU JISA 0oJiee TOHKOM OLCHKH FeHepaﬂBHOﬁ COBOKYITHOCTH. HpI/IBe)IeM
ux:
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Moga Mo : HanOoOJIbIIIas YacTOTAa

Mo =10
Mennana Me: BapranimoHHBIHN Psijl AETUTCS TIOTIOIaM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xiax = 0 Xmin =21
MIO3TOMY
R=6-2=4.

5. 13 reHepanbHO COBOKYITHOCTH M3BII€U€HA BEIOOPKA

HaiinuTe craTucTuyecknue XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenenum 00beM BBIOOPKHU:
n=92+94+103+105+106 =500 .
Bri6opounast cpeassis:
~92.1+94.2+103-3+105-4+106-5

X = -182.
B 500 L

Onpenenym CpeIHION KBaJIpaToB:
—  92.12 +94.2% +103-3% +105.4? +106-52
Xe = 500

Bri6opounas nucnepcust:
2 ¥ V 2
D, = X2 —(X, ) =11,45-1822 =814.

BLI6OpOLIHOC CTAaHAAPTHOC OTKJIIOHCHHUC!

o, =+/814 = 285.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa.

Kputepun onenkmn:
Kaxxioe nmpaBmiibHO BBITIOTHEHHOE JIeHicTBHE -1 6art

=1145-

KadgecTBenHnas OIICHKAa MHANBUAYAJIbHBIX
06p330BaTCJIBHBIX ,Z[OCTI/I)KCHI/Iﬁ

[TporeHT pe3ynbTaTUBHOCTH (ITPABWIIBHBIX OTBETOB)
Oamn (oT™MeTKa)

BepOaJIbHBINA aHAJIOT

90 - 100 5 OTIINYHO
80 - 89 4 XOpOIIO
70-79 3 YJIOBJIETBOPUTEIHHO
Mmenee 70 2 HE yJIOBJIETBOPUTEIILHO
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Tema 6.1. OcHOBBI TEOPHU MHOKECTB
IIpakTnyeckoe 3ansitue Ne 59
«Cnoco0bI 3a1aHns MHOKecTB. Oniepanuu Ha/l MHOKECTBAMM
Henab padorbi:HayunThcs BBINOIHATH ONEPALUU HAJl MHOKECTBAMHU.

IpakTuyeckasi padora ¢popmupyer:

[IPy2 ymeHue omnepupoBaTh IOHATUSMH: MHOXECTBO, IIOJAMHOXKECTBO, OIE€paluu Haj
MHOXECTBAMHU; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIA ammapar JJis OMHCaHUsl peajbHbIX
IIPOLIECCOB U SBJICHUH U MPHU PELICHUU 3a/1a4, B TOM YUCIIE U3 IPYTUX yYEOHBIX MPEAMETOB.

Brinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHUIO:

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

3ananmue:

1.Jlaapr MHOKECTBA
A={m,n,k},
B={m,n,k,l, p},
C={m,nk,l}.

Beinonauts cnenyronue aeiictsus ANBUC.

2.JlaHbI MHOXKECTBA:

A=1{b,c,d,e}.
B={d.el},
C=1{b,d, e l},
D={c1}.
E=1{b,c}.

BeimonauTs crnenyroniue nercteusiC/A U B

3. IlycTb Ha pucyHke n300pa’keHbl MHOXKECTBA 4.8 u C

A

Kakxomy MHOXeECTBY COOTBETCTBYET 3allITPUXOBaHHAs 001acTh?

A={a;b}, B={1;3;5}

4.Haiitu nmpsiMoe IPOU3BEICHNE MHOXKECTB

Ilopsinok BbINOJHEHHS Pa0OTHI
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1. [TonyuuTs y mpenoaBaTelis 3aIaHus AJIsI CAMOCTOSTEIILHON paOOTHI.
2. Pemnth 3a7jaHUs B TETPAIU

Xon padoThl:

1.JlaHBI MHOKECTBA:

A={m.n,k, p},
B={k.p. 1},
C={m,nk,p.l}.
D ={k. p}.
E={m,ny}.

Beinonnuts cnenyromue nericteus ANBUC.

2. lanb1 muoxectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.

Haiitu MmuOXectBO B\A .

Pa3HOCTBIO MHOKECTB B 1 A Ha3bIBaeTCI MHOKECTBO C,KOTOPOE COCTOMT H3 BCEX 3JIEMEHTOB
MHOKECTBA B, He NPHHAIICKAIINX MHOKECTBY A . DIIEMEHTHI @ M DriprHaie)ar MHOKECTBY B, HO He
NPUHAIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
4.B C.

3.Ilycth Ha prCYHKE N300paKCHBI MHOXKECTBA u

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?
Kamna;[ TOYKa SaIHTpPIXOBaHHOfI obnact MNPUHATJICIKUT MHOXCECTBY C , HO HC MPHUHAIJICKUT
MHOXKCECTBY -‘4- , 3HAYUT, MO OHNPCACIICHUIO PA3HOCTH [ABYX MHOKCCTB 3allITPUXOBAHHAA 00J1acTh €CTh

MHOXECTBO, paBHOE Ch4 :
1. Jano wmuoxectBo A= {3, 12, 18, 10}. N3 MHOXecTBa yMNOPSIJOYCHHBIX Map JEKapTOBa

IMPOU3BCACHUSA AxX A , BBI6paHO INOAMHOXKCECTBO

Hapa (J{.', -}} < "O, €Clin qucia X u Y 1pu ACIICHUHN Ha 5 JaroT paBHBIC OCTaTKHMH.

P,

qCMy paBHO KOJIMYECTBO Iap, NpUHAMJICKANUX OTHOUICHUTIO

Haiigem ocTaTku OT J€IEHHS JIEMEHTOB MHOXKECTBA AHa 5.

3=0-5+3 ocrarok paBeH 3.

12=2-5+2 ocraTok paBeH 2.

18=3-5+3 , OCTaTOK paBeH 3.
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10=2-5+0 ocrarok pasen 0.
OnvHaKoBbIE OCTATKHU MU ACJICHUU Ha S5 garot yncia 3 u 18.

3HaA4MT, 32JaHHOMY OTHOIIEHHUIO MpuHa Iexar mapsi (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaIe)KaT OTHOIICHHUIO P , Tak Kak yucyna 3 u 3; 18 u 18 npwm
JeIEHUd Ha S5 AT OJWHAKOBbIE OCTaTkh. KoOIWYecTBO BCceX mMap, MNPUHAMISKANUX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

CDopMa NMpeacTaBjJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCIICIOBATSIIBHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO W aKKypaTHO BBIIOJIHCHBI BCE
3allMCH U BEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3YAbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON 9acTH PaOOTHI HE MO3BOJISIET C/ENIATh MPABMIIBHBIX BBEIBOJIOB.
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