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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
npoeCCUOHATIBHBIX MPAKTUYECKUX YMEHHUH (YMEHHH BBIOIHATH OINpENesIeHHbIC NeHCTBUS, ONEpalty,
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 mporpaMmoil yueOHO# aucuuIuinHbl «MarteMaTHKay MperycMOTPEHO
IIPOBEJECHUE NPAKTUYECKUX 3AHATHH.

BoinonHenue mnpakThyeckux padoT oOecrnedyrBaeT JOCTHKEHUE OO0YYarOUIMMUCS CIEAYIOLIUX
pe3yJIbTaToOB:

I1P61. BrageHue MerolamMH JOKa3aTeibCTB, AJTOPUTMAMM pPELICHMs 3ajady; yMeHue (hopMyaupoBaTh

OTIpeJIeIICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOANUTH JIOKA3aTeIbHBIE PACCYXKIEHHS B X0
peleHus 3a1a4;

[1P62. ymeHue omepupoBaTh MOHSATHAMH: CTENEHb YHCIA, JiorapudM 4YHCIA; YMEHHE BBIIOJIHSATH
BBIUMCIICHUE 3HAUYCHUH 1 MPE0Opa30BaHMsI BBIPAKEHH CO CTETICHSIMH U Jorapugmamu, npeoOpa3oBaHus
ApOOHO-paLlMOHANBHBIX BBIPAKCHUH;

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

[1P64. ymeHue omnepupoBaTh MOHATUSAMH: (DYHKIUS, HENpepbiBHAs (QYHKLUS, NPOU3BOJAHAS,
nepBooOpasHasi, ONpeesieHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
WCTIONB3Ysl CIPABOYHBIE MAaTEPHANbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaXO/JWUTh HaAWOONbIINE W HAWUMEHbBIINE 3HAa4YeHUs (QYHKIHUH; CTPOUTHh TpauKH MHOTOYICHOB C
WCTIOJIF30BAaHUEM arliapaTta MaTeMaTHYECKOTO aHajK3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBIKEHHE; PellaTh MpaKTUKO-OPHEHTUPOBAHHBIEC 33/1aui Ha HAWOOJbBIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaxO0XJIeHUE MyTH, CKOPOCTH U YCKOPEHUS;

ITP65. ymeHue onepupoBaTh MOHATHAMU: pallMoHalIbHas (QYHKIMS, MOKa3aTenbHas (QyHKIM, CTeleHHas
¢bynkuus, norapudmudeckas (GyHKIMs, TPUTOHOMETpUYECKHe (YHKIMH, OOpaTHbIE (YHKLUUHU; YMEHHE
CTPOUTh TpapuKH M3YYEHHBIX (YHKUUH, MCHOIB30BaTh TIpadUKud NP HM3YyYEHUH TIPOLECCOB U
3aBUCHMOCTEH, MPH pEIIeHUH 3a1a4 W3 APYrHX y4eOHBIX NPEAMETOB M 3a/ad M3 PEANbHOW >KU3HH;
BBIpaXaTh (OPMYITAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[1P66. ymeHune pemaTh TEKCTOBBIC 3a7a4ll Pa3HBIX THIIOB (B TOM YHCIIE HA MPOIEHTHI, O M 9acTH, Ha
IBIDKEHHUE, paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJIOTH, 33/J1a4l W3 OOJIACTH YIPABJICHUS JTHYHBIMU U
ceMeHHBIMU (PMHAHCAMU); COCTABIISATh BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3aJ]auu, UCCIIE0BATh MOJIYYEHHOE PEIIeHNE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTaTOB;

I1P67. ymeHue onepupoBaTh MOHATHAMHU: CpeqHee apudmMeTHdeckoe, MeAuaHa, HauOoJblee |
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
W3BIIEKATh, HHTEPIIPETHPOBATh MHPOPMAIIUIO, IPEACTABICHHYIO B TAOMHUIIAX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYIO0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA;, MPEACTaBISATh HH()OPMAIMIO C ITOMOIIBIO



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

[1P68. ymeHue omnepupoBaTh MOHATUSAMH: CIyYalHBI ONBIT M CIy4ailHOE COOBITHE, BEPOATHOCTH
CIly4ailHOrO COOBITHS; YMEHHE BBIYHMCISTH BEPOSATHOCTH C HCHOJIB30BAHUEM TIpaUUecKHX METOOB;
IPUMEHATH (HOPMYJIBI CIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI ¥ (POPMYIIBI IIPH
peleHUM 3a/ad; OLIEHUBAaTh BEPOSITHOCTU pEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMU
BEIMYMHAMU; YMEHHME IPUBOAUTH IHpPHUMEPHI IPOSABICHUS 3aKOHA OOJIBLIMX YHUCET B HPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

ITP69. ymeHnue onepupoBaTh MOHATUAMU: TOUKA, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHbBIN yrod,
CKPEILMBAIOIINECS TPSMbIE, MapalIeIbHOCTh M NEPIEHIUKYISAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrosa
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEXY IJIOCKOCTSAMHU; YMEHHUE HCII0JIb30BaTh
OpHU peIIeHUH 33134 HW3y4YeHHbIe (DAKTBI M TEOpEeMbl IJIAHUMETPUHU; yYMEHHUE OLEHHBATH pa3Mephbl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymenue omepupoBaTh TMOHATHSAMM: MHOTOIPaHHMK, CEUEHHE MHOIOIpaHHMKa, KYO,
napajiesienune1, npusMa, nupaMuia, Gurypa u MoBepXHOCTb BpaLIEHUs, LWIMHIP, KOHYC, map, chepa,
ceyeHUss (GUIypbl BpalLeHMs, IJIOCKOCTb, Kacarolascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajuleJienune1a, NupamMmuibl, IpyU3Mbl, HWIMH]PA, KOHYCA, 1l1apa; yMEHHE N300paxaTb MHOTOTPAHHUKH
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 omepupoBaTh MOHATHAMU: JIBKEHME B NPOCTPAHCTBE, NOJO00HBIE (QUIYpHl 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), UCIIOJIb3Ys U3YUEHHbIE (POPMYJIIBI U METO/IBI;

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 U3YYEHHBIX (POPMYJ KOOPAMHATHI CEPEIUHBI
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; YMEHHME IPUBOJUTH HPUMEPbl MAaTEMaTHYECKMX OTKPBITUH POCCHUMCKOM M MHMpOBOMU
MaTeMaTHYECKOW HAYKH;

[1PG1. BnajgeHue MeTolaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3aJady; yMeHue (opMyIupoBaTh
oTpesieNIeHUs, aKCHOMbI U TE€OpPEMBbl, IPUMEHATh UX, MPOBOAMUTH JOKAa3aTEJIbHbIE PACCYX ACHUS B XOHE
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;

[1P63. ymeHue omnepupoBaTh MOHATUAMHU: palMOHAJIbHBIE, HPpPALMOHAIbHBIE, ITOKa3aTelbHBIE,
CTENEHHbIE, JorapupmMuuecKue, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
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[1PG4. ymeHue omnepupoBaTh NOHATUAMU: (DYHKUIMS, HempepbiBHas (QYHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpeaeseHHbBIH MHTErpai; yMEHUE HAXOJUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (YHKIUH,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYJIECHOB C
MCTIOJIB30BAHMEM allapara MaTeMaTHYEeCKOTO aHalN3a; MPUMEHSATh IMPOU3BOJHYIO MIPH PEIICHUH 33734
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

[1PGS5. ymMeHue onepupoBaTh MOHATHIMU: pallMOHANbHAs (QYHKIUS, TOKa3aTeabHas (YHKIHS, CTEeTIeHHAS
byHkums, gorapudmudeckas QyHKIUSA, TPUTOHOMETpUUYECKHE (YHKIIUHU, OOpaTHbIE (YHKIHMH; YMCHHE
CTPOUTh TpapuKH H3YYEHHBIX (YHKUIUH, HCHOIB30BaTh TpadUKd TPU HIYYCHHH MPOIECCOB H
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX YUeOHBIX NPEAMETOB W 3a/a4 M3 peabHOW JKU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCMOCTH MEX/y BETMUYNHAMU;

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

[IPG7. ymeHue omepupoBaTh MOHATHSAMHU: CpeaHee apudmeTHuyecKkoe, MeauaHa, HauOojblliee U
HaMMEHbIICEe 3HAYCHHs, pa3Max, IHUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa, yMeHHe
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMMmax, rpadukax,
OTPaKAIOIIYI0 CBOWMCTBA pEAbHBIX MPOIECCOB W SBICHHIA; MPEACTABIATh MH()OPMAIMIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM rpaduyecKux
METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[1PGS. yMeHue omepupoBaTh MOHATUSMHU: CIyYaWHBIA OMBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIly4yailHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTh C MCIIOJIb30BaHHEM TIpaMuecKuX METOJIOB;
MPUMEHSITHh (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIBI IpU
pelleHrnr 3aJady; OILEHUBAaTh BEPOSITHOCTH pealbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHBIMU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH TMPHUMEPHI TPOSBICHUS 3aKOHA OOJBIINX YHCEN B TMPHPOTHBIX M
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 U TIIOCKOCTBIO, YTOJI MEX]y MJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH
710 TUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSIHUE MEXIY IUIOCKOCTSIMM; YMEHHE HCII0JIb30BaTh
IpU pEUICHUH 3a7a4 H3ydeHHbIe (PakThl U TEOpeMbl IUIAHUMETPUH; YMEHHE OIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[IP610. ymeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,
napauieNienure 1, pu3Ma, mupaMua, Gurypa u MoBepXHOCTh BPALICHUs, IWIHHID, KOHYC, map, cdepa,
ceuyeHHss (GUTYpHl BpAaIlIeHHs, IUIOCKOCTh, Kacaromascs cQepsl, NWINHAPA, KOHYcCa, IUIONIAIh
MOBEPXHOCTH TTHPAMHUIBI, TIPU3MBI, KOHYCa, IIMIIMHIPA, TUIOMaah chepbl, 00beM KyOa, IPSIMOYTOIBHOTO
napajuieNienunea, MupamMuabl, TpU3Mbl, HWIHHIPA, KOHYCA, IIapa; YMEeHHe N300pakaTb MHOTOTPaHHUKU
Y TIOBEPXHOCTH BpAIICHUS, UX CEUYCHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB H 3JEKTPOHHBIX
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 U 00BeMOB MOJOOHBIX (GUTYp mpHU
peLIeHny 3a1ay;

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

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: MPSIMOYIOJbHAS CUCTEMa KOOPAMHAT, KOOPAMHATBHI TOUYKH,
BEKTOP, KOOPAHMHATHI BEKTOPA, CKAIIPHOE NMPOU3BEACHHUE, YTOJI MEKIY BEKTOPAMH, CyMMa BEKTODPOB,
IIPOM3BEJCHNE BEKTOpA Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAMHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1P614. ymenue BbIOMpaTh NOAXOMAIIMKA M3YYEHHBIA METON Ul pEIICHHs 3a7adyd, pPaclo3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

IIPyl. ymenue omnepupoBaThb NOHATHUSMHU: OIPEIECIICHHE, AKCHOMa, TEOPEMA, CJEICTBHUE, CBOMICTBO,
IPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTEMaTHYECKON MHAYKLUHU; IPOBOAUTD JA0KA3aTEIbHbIE PACCYXKICHUS IIPU PELICHNUN 3a]a4, OLICHUBATh
JIOTUYECKYIO NPAaBWIIBHOCTD PACCYKICHUN;

[1Py2. ymeHue onepupoBaTh MOHATHSIMH: MHOXKECTBO, IOAMHOXECTBO, ONEPALUU HAJ MHOKECTBAMU;
YMEHHUE HCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar Uil ONMCAaHUS pealbHBbIX IPOLECCOB 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 ONMUCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOaMM; MCIONIB30BaTh Ipadbl NpU PELICHUU
3ajady;

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

[IPyS. ymeHue onepupoBaTh IMOHATHUSAMH: HATypalbHOE YHMCIIO, LEJIOE€ YHUCIO, OCTAaTOK II0 MOZIYJIIO,
palMOHAIBHOE YHCIIO, MUPPALHOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEIbIX, PalMOHAIBHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HCII0JIb30BAaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN OOIUN NenuTenb U
HauMeHblIee o0Iee KpaTHOe, alropuTM EBKIMIa mpu pelIeHuH 3ajad; 3HAaKOMCTBO C pa3jIMYHBIMHU
MO3ULMOHHBIMH CUCTEMaMU CUUCIICHHUS;

[IPy6. ymeHue CcBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C MEJIbIM I[OKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PALMOHAIBHBIM II0Ka3aTeleM, CTENeHb C JACHCTBUTEIIBHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMa YPAaBHEHHWI M HEPABEHCTB, PABHOCWJIBHOCTb YPAaBHEHHWI, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MAaTeMaTHYECKUX 3aJad W 3a1ad 3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;



[TPy8. ymenue cB0OOIHO OmepupoBaTh MOHATHAMU: TpaduK QyHKIIUU, 0OpaTHAsT DYHKIIUSA, KOMIIO3UITUS
bynkuui, nuHeitHas QyHKIW, KBaapaTuyHas (QyHKIHS, CTeNeHHas (YHKIMS C HENbIM IOKa3aTeleMm,
TPUTOHOMETPHUYECKUE (YHKUIMHU, OOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, TOKa3aTelbHas |
norapupmuueckas (QyHKIHUH; yMEHHE CTPOUTH TpaduKd (GYHKUUH, BBIIOIHATH IpeoOpa3oBaHUs
rpaduKoB (QYHKIUI; yMEHHME UCIONb30BaTh Trpaduku (QYyHKOMA I8 U3Yy4EHHS MPOLECCOB H
3aBUCUMOCTEH MpHU PELIeHUU 3aad U3 JAPYIHX y4eOHBIX IPEIMETOB U U3 PEabHOW KH3HH; BBIPAXKATh
bopMynaMu 3aBUCHMOCTH MEX]IYy BEIMUYMHAMM; YMEHHME CBOOOJHO ONEPHUPOBATh MOHATHUSAMM: YETHOCTb
GyHKLIMH, TEPUOJUYHOCTh (DYHKIMH, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIMH, S3KCTPEMYM
¢byHkuuu, HauOospllee M HauUMEHbIIEe 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
uccienoBanre (YHKIMM; yMEHHE UCIONb30BaTh CBOMCTBA W rpaduku (QYyHKIMHA A0S perieHHs
ypaBHEHHIA, HEPABEHCTB U 33/1a4 C MapaMeTpamu; u300pakaTb Ha KOOPIMHATHOM TNIOCKOCTH MHOKECTBA
pELIECHHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

[TPy9. ymenue cB0OOIHO ONEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, apu(pMeTHIecKas mporpeccus,
reoMeTpHuuecKas mporpeccusi, 06CKOHEUHO YOBIBAIOIIAs FreOMETpUYecKas MpOrpeccus; yMEHUE 3a/1aBaTh
[I0CJIeI0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYII;

IT1Py10. ymenue onepupoBaTh MOHSATHUSMHU: HENPEPHIBHOCTH (DYHKIMM, aCUMITOTHI rpaduka (yHKIHH,
nepBas M BTOpas MNPOU3BOAHAA (QYHKLUMH, T€OMETPUYECKMH M (U3UUECKUH CMBICT IHPOU3BOIHOM,
nepBooOpasHasi, ONMpeeseHHBIH MHTErpall; yMEHUE HAaXOIWTh aCHMIITOTHI rpaduka (yHKIHU; YMEHHE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, INPOU3BEICHHS, YaCTHOTO W KOMIIO3UIMHM (DYHKIHMHA, HAXOIUThH
ypaBHEHHE KacaTeIbHOU K rpaduKy (pyHKIMH; YMEHHE UCIIONb30BaTh MPOU3BOIHYIO IJISl HCCIIEIOBAHUS
GbyHKIMH, [UIS HAXOXKACHUS HAWIYYIIEr0 pEIICHWs B TPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-
HKOHOMHUECKUX U (PU3UUECKUX 3a]a4dax, AJIs ONpeesIeHHs] CKOPOCTU U YCKOPEHHMsI; HAXOAUTh IUIOIAAN U
00beMbl (UIYyp C MOMOLIbI0 HHTErpaya; MPUBOAUTH HMPUMEPbl MAaTEMaTHUYECKOTO0 MOJEIMPOBAHUSA C
NOMOIIbIO AU epeHInanbHbIX YpaBHEHU;

[TPyl1. ymeHue omepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHUCIIO, CONMPSOKEHHBbIE KOMIUIEKCHBIE 4HCIa,
MOJyJb W apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX 4HCell (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass W anreOpanyeckas); yMeTh TNPOHM3BOIUTH apu(MeTHUecKue IeHCTBHA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BAaHHSI KOMIUIEKCHBIX YHCET;

[1Py12. ymenue cBOOOHO OnEpUpOBaTh MOHATHIAMU: CpeAHEE apupMeTHUecKoe, MeuaHa, HauooJbIlee
¥ HaWMCEHbIIEe 3HAYCHHs, pa3Max, AHMCIEPCHs, CTAaHJAPTHOE OTKJIOHEHWE Il OIMHMCAHHUS YHCIOBBIX
JAHHBIX; YMEHHUE HCCIel0oBaTh CTaTHCTUYECKHUE JaHHbIe, B TOM YHCJIE C MPUMEHEHHEM rpaduiecKux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecku HcciaeloBaTb COBMECTHbIE HAaOJIOAEHHUS C IOMOIIBIO
JMarpaMM paccerBaHUs M JMHEHHOM 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 (AaKTHI 1 (HOPMYJIIBI, OTICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI;
YMEHHE  ONEpHpOBAaTh  IOHATHAMHU:  CiIydailHas  BeNWYMHA, pacIlpelelieHHe  BEpOSTHOCTEH,
MaTeMaTHYECKOe OKUIAaHWE, TUCTIEPCHS W CTaHAAPTHOE OTKJIOHEHHE CIYyYaiilHOW BEIMYUHBI, (PYHKIUH
pacripesie/IeHus] U TUIOTHOCTH PaBHOMEPHOT'0, MTOKa3aTeIbHOIO M HOPMAIBHOTO paclipeielIeHuil; yMeHue
UCMOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpe/eleHuil A pelleHus 3a/ad; 3HAKOMCTBO C IMOHATHSAMHU:
3aKOH OOJIBIINX YUCEN, METO/Ibl BBIOOPOYHBIX MCCIIEJOBAHUI; YMEHUE PUBOANUTH IPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOTHBIX U OOIECTBEHHBIX SBICHUSX;



[IPyl4. ymeHue cBOOOJHO OIEpUPOBATH MOHATHUSMH: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPsAMbIE, MapalIEIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX M IJIOCKOCTEH, yroil
MEXIY MpSIMBIMU, YTOJ MEXKIYy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
MCTOJIB30BaTh TMPU PEHICHUH 33134 U3y4YeHHBIC (PAKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHATHSIMH: MHOTOTPAaHHUK, CEUCHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupamMuia, Gurypa u moBepXHOCTh BpAIICHHUS,
UWIMHIIP, KOHYC, ap, cdepa, pa3BepTka NOBEPXHOCTH, CEYEHHUS KOHYCa U [WJIMHAPA, TapaieidbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTb, Kacaromascs cepsl, [MIIMHIPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUs N3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NpU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HUX; YyMEHHE MPOBOIUTH
kinaccupukanuo ¢GUryp MO pa3IUYHBIM [PH3HAKaM, BBHIMIOJIHATH HEOOXOAUMBIC JTOTIOJHUTEIbHBIC
MIOCTPOEHHUS;

[1Py15. ymenue cBOOOIHO OnepUpoOBaTh MOHATUAMU: IJIOMAAb GUTYPBI, 00beM (UTYpHI, BEIUYUHA YIIIa,
paccTostHuEe OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKY HNPSMBIMHU, PACCTOSIHUE MEXKIY IIOCKOCTAMH,
wiomanas chepsl, IUIOMAAb MOBEPXHOCTH NIHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO Tapalljiesienuineaa, NupaMuibl, IpyU3Mbl, IWIKHIPA, KOHYca, 11apa; YMEHUE HaXOAUThb
OTHOIIIEHHE 00BEMOB TTOT00HBIX PUTYD;

[1Py16. ymeHue cBOOOAHO ONEpUPOBATDH MOHATUSAMU: ABM)KEHUE, ApAJUIEIbHBIN IEPEHOC, CAMMETPUS Ha
IUIOCKOCTH U B TMPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MMOAOOMs, MOAOOHBIE (QUIYpBI; YMEHHE
pacrio3HaBaTh paBHbIE U M10JI00OHBIE (PUTYPBI, B TOM YHUCIIE€ B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCMOJb30BaTh TEOMETPUYECKHE OTHOILIEHHs, HaXOJUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
U0, 00BEM) P PEIIEHUH 3a/1a4 U3 APYrHX Y4eOHBIX MPEAMETOB U U3 PEAIbHOM KU3HH;

[T1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: MPSIMOYTOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJAMHATHl TOYKH, KOOpPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOU3BEIACHHE BEKTOpa Ha YMHCIIO,
pasiokeHue BeKTopa Mo 0a3ucy, CKaJIIpHOE MPOU3BEACHHE, BEKTOPHOE MPOM3BEACHHUE, YToJl MEXIy
BEKTOpPaMM; YMEHHUE UCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIM METOM JUIsl pEHIeHUs] T€OMETPUYECKUX
3aa4 M 3a/a4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTH MOHATHSAMH: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIUTENb MAaTPUILIBI, FEOMETPUUECKUNA CMBICI ONIPEACINUTENS;

[IPy18. yMeHne MoAenupoBaTh peallbHbIE CUTyallud Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33Ja4yd, HUCCIENOBAaThb IOCTPOCHHBIE MOJEIHU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPIPETHPOBATH  IOJYYEHHBIH  pe3ynabTaT; CTPOUTHh
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUYECKUX MOHATUI U BEJTUYMH, PEIlaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MAaTeMaTHYECKOTO aHajau3a, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKOT0 U (PU3MUECKOro XapakTepa;

[1Py19. ymenue BbIOMpaTh NOAXOMAMIMNA METOA JUI pEIleHHs 3aJa4yd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaT€MaTUKM B HCKYCCTBE, yYMEHHME IPUBOAUTH IPHUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

MP1. camocTosaTensHO GOPMYITUPOBATH M AKTYyJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
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MP2. ycraHaBimMBaTh CYIIECTBEHHBIM TpPH3HAK WM OCHOBAHUS ISl CPaBHEHHUS, KJIACCU(PUKANHNH U
00001IEeHHS;

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

MP4. BbISBIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;

MP7. Bmajgerb HaBBIKAMH y4eOHO-MCCIIEOBATENLCKOM W TPOEKTHOH JESATEIBHOCTH, HaBBIKAMHU
paspenieHus npooiem;

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

MP9. oBnaneHne BUIaMHM JEATENBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHMs, €ro HHTEpIpEeTaluHy,
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 (opMyaHpoBaTh COOCTBEHHbIE 3aJaud B 0OOpPa30BaTENbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalUsX;

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

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

MP14. naBath OIICHKY HOBBIM CUTYAaIlUSIM, OIICHUBATH MPUOOPETCHHBIN OIBIT;

MP15. pa3pabarbiBaTh IUIaH pelIeHUs MPOOJIEMbl C YYETOM aHaJM3a MMEIOLIUXCS MaTepUalIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

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

MP17. ymeTh IEpeHOCUTH 3HAHUS B I03HABATEIbHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
MP18. yMeTh UHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

MP21. BnaseTh HaBbIKAMHU MOJIy4€HUs MH(OPMALMK W3 MCTOYHHUKOB PAa3HbIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3alUI0 U MHTEPIIPETAlNi0 MH(OPMAllUU pa3IUYHbIX BUAOB U
¢bopM npencTaBieHMs;

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

MP23. oueHuBaTh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(pOpPMAIMM, €€ COOTBETCTBHE IPAaBOBBIM H
MOpPaIbHO-ITHYECKUM HOPMaM;

MP26. ocymiecTBiIsTh KOMMYHUKALIUK BO BCeX cepax KU3HU;

MP27. pacno3HaBaTh HeBepOaJibHblE CpeJCTBA OOILIEHHS, NOHMMATh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKY KOH(MIMKTHBIX CUTYaIMi U cMAT4aTh KOH(QIUKTHL;

MP28. BnasieTh pa3IMyHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBUS;

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

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB;
MP31. moHMMaTh U UCTIONB30BATh MPEUMYILECTBA KOMAaHAHOW U MHIUBUAYaIbHONU pabOTHI;

11



MP33. npuHUMaTh IIETU COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH IEUCTBUS 1O
€€ JIOCTMIKEHHUIO: COCTaBIIATh IIIAH JCWCTBUHM, paCHpEAcsATh pPOJIA C y4eTOM MHEHHUHW YYaCTHUKOB
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

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

MP38. caMOCTOSTENIbHO OCYIIECTBISATH TO3HABATENIbHYIO ACSITENbHOCTD, BBISIBISTH IPOOJIEMBI, CTABUTH U
dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYaIUSX;
MP39. caMOCTOSATENbHO COCTABJATH IUIAH PEHICHHUS MPOOJIEMbl C YUYETOM HMEIOIIMXCS PECypCcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHHII;

MP40. naBath OLIEHKY HOBBIM CUTYalIUsIM,

MP41. pacumpsarh paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA,

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

MP43. orieHHBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cnocobcTBoBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3PYIUIIMA B Pa3HBIX O00JACTIX
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. BrianeTp HaBBIKAMH I103HABATEIHHOW pPE(PIEKCHMM KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUH 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, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHUE, BHJIETh

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

MP50. camoperynupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NMPUHMMATh OTBETCTBEHHOCTH 3a
CBO€ MOBEJIEHUE, CIOCOOHOCTh aalTUPOBATHCS K SMOLMOHAIBLHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTb,
OBITb OTKPBITHIM HOBOMY;;

MP51. chopMUpOBaHHOCTh BHYTPEHHEH MOTHBAIMH, BKIIOYAIOLIEH CTpeMIIeHHE K JOCTHXKEHHIO LENU U
ycIiexy, OITUMU3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATh, HCXOs U3 CBOMX BO3MOKHOCTEN;

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

MP54. npunumats ce0s, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS5S5. npuHEUMaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIFOACH MPU aHAJIU3€E PE3YIbTAaTOB IEATEIBHOCTH;
MP56. npu3HaBaTh cBOE IPaBO U MPaBO IPYrUX JIOAEH Ha OLIMOKY;

MP53. couManbHBIX HaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPaMBAaTh OTHOILEHHS C JAPYTUMH
JOABMH, 3a00TUTHCS, IPOSIBIATh HHTEPEC U pa3peIIaTh KOH(PIUKTHI;

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

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

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

HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHom, ropaoctu 3a CBOM Kpau, cBOK0 PoauHy, CBOU SA3BIK U
KYJIbTYpPY, OPOIIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
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JIP9. 1EHHOCTHOE OTHOLIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M HIPUPOJHOMY
HACJIEUIO, MaMATHUKAM, TpaauuusM HaponoB Poccum, poctmxkeHusMm Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYJE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPO/Ia;

JIP12. chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIYINETO;

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

JIP17. ciocoOHOCTh BOCHPUHUMAThH pa3IUYHbIE BUJBI MCKYCCTBA, TPAJUIMU U TBOPUYECTBO CBOETO U
JAPYTUX HapoJOB, OILIyIIAaTh 3MOLMOHAIBHOE BO3AECHCTBHE MCKYCCTBA; KYJIbTYPHBIX Tpaguluil u
HapOJHOI0 TBOPUYECTBA; TPYIOBOIO BOCIIUTAHUS:

JIP23. rOTOBHOCTB K TPYAY, OCO3HAHHE IEHHOCTH MacTEepPCTBa, TPYI0IIO0HE;

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

JIP26. TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSHKEHUU BCEH JKU3HH,
JIP27. chopMupOBaHHOCTH IKOIOTUYECKOM KYJIbTYphl, TOHUMAHUE BIUSHUS COLIMATbHO-3KOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHME MPUPOJIHOM W COIMAIBHON Cpeibl, OCO3HAHHE TJI00ATbHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIeM

JIP30. ymeHune mporHO3UpOBaTh HEOJIATONPHUSATHBIC AKOJIOTHYECKUE TMOCIEACTBUS MPEITPUHUMAEMBIX
JNENUCTBUN, IPEAOTBPAILATh UX;

JIP32. copMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAayKd U OOIIECTBEHHOW NMPAKTHUKH, OCHOBAHHOTO HA JUAJIOTE KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMUKYJIbTYPHOM MUDE;

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

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

ConepaHue MPaKTUUECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha MIOATOTOBKY 00yYaroImuxcs K
OCBOEHHIO TPOPECCHOHAILHOIO MOAYJS MNpOrpamMMbl TOJTOTOBKH CIELMAIMCTOB CPEAHEro 3BEHA 110
CIIELIMAIIHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

[1K1.1.®opMupoBaTh aIrOpuTMbl Pa3pabOTKH MPOrpaMMHBIX MOAYJNEH B COOTBETCTBUU C

TCXHUYCCKUM 3aJlaHUCM.

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEMEHYUIL:

OK 01 Boi6upats crioco0sl penieHus 3agad NpohecCUOHaIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CpPe/ICTBA MIOKCKA, aHAJIM3a U MHTEPIpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1 TeIbHOCTH

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(eCcCHOHATbHOE U JUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUSIX

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

OK 05 OcymecTBiasTe yCTHYHO W IHCBMEHHYK) KOMMYHHMKAIIMIO Ha TOCYJAapCTBEHHOM S3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06 IIposBiATE Tpa)kIaHCKO-NMATPUOTUYECKYHO IO3MIMIO, JAEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX ITyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN, B TOM YHUCIE C
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Y4E€TOM TapMOHHM3ALMHM MEXHAIIMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHAApTHI
AHTUKOPPYIILMOHHOTO MOBEICHMSI

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpexXIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUSIX

OK 08 HMcnonbs3oBath cpeacTBa GU3MUESCKON KYJIbTYPHI IJIsi COXPAHCHHS U YKPEIUICHUS 3I0POBbS B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3UUECKOM
IIOJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

BrinonHenue npakTHYecKux padoT Mo y4eOHOU AucIuIuInHe «MaremMaTrukay HalpaBiIeHo Ha:

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

- (hopMUpOBaHME YMEHHM NPUMEHATH MOJYYEHHbIE 3HAHUS HA IPAKTUKE, PeaH3alMio €IUHCTBA
MHTEJJIEKTYaJIbHOM U MIPaKTUYECKON AESITEIbHOCTH;

- (hopmHpOBaHHE U pa3BUTHE YMEHM: HaOIIOAaTh, CPAaBHMBATh, COIOCTAaBIATH, AHAIU3UPOBATH,
JenaTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSTENIBHO BECTH HCCIEIOBAHMS, IOJB30BATHCS PA3THYHBIMU
preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalOJMIl, CXeM, IpauKOB;

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

- BBIpaOOTKY NP PELIEHUH MOCTaBICHHbIX 3a/1a4 NPOPECCHOHATBHO 3HAYUMBIX Ka4eCTB, TAKUX KakK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTb, TBOPUECKAsI MHULIUATHBA.

[IpakTyeckue 3aHSATUS TPOBOJITCS B paMKax COOTBETCTBYIOIIEH TEMbl, IOCIE OCBOECHHS
JMAAKTUYECKUX €AMHHUL, KOTOpbIe 00eCTIeYNBatOT HATMUKME 3HAHUH, HEOOXOAUMBIX JIJIsl €€ BBIITOJTHEHUS.
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2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

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

Heab: HayuuTbCcs BBINOJHATH JACHUCTBHS C JACHUCTBUTEIBHBIMA U KOMIUIEKCHBIMH YHWCJIAMH,
BBITIOJIHATH TPUOJINKECHHBIC BHIYUCIICHHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIHM3a M HMHTEPIPETalud MHPOpPMAUU |
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH,;
[IK 1.1.®opmupoBaTh anropuT™Mbl pa3padOTKU IPOrpaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUUYECKUM
3aJJaHUEM.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKIII/II;'I.

3ananne
1. Pemure 3agaun:
a) bpurane TexHHKOB ObUIa YCTaHOBJIEHA HOpMa — MPOTATHBAHUE AJIEKTPOIIPOBOJIA 10 2,5 KM B JieHb. B
NEepBbI JieHb Opurajga HpoTsHyla 2 KM NpoBOoJa, a BO BTOpoill neHb — 3kMm. Haiinure npoueHt
BBIITOJIHEHUS] HOPMBI B IIEPBBIN ¥ BTOPOi1 JI€Hb.
6) B nexe pabotaror 20 paboumx, U3 HUX 8 TEXHMKOB IO PEMOHTY KOMIBIOTEpHBIX ceTeil. Kakoit
MIPOIIEHT OT BCETo YKcia pabounX 1exa COCTABIISIOT TEXHUKH 110 PEMOHTY KOMITBIOTEPHBIX CETEH?
B) Pabounii neH» mporpammucra yMEHbLIMICS ¢ 8 yacoB 10 7 4yacoB. Ha CKOJIBKO MPOLEHTOB HY>KHO
MOBBICUTH MPOU3BOAUTENBHOCTh TPY/Ja, YTOOBI MPU TEX K€ paclieHKax 3apaboTHas IjiaTa Bo3pacia Ha
5%?

2. Beruucnure:

S.7). (223 _52). 12233 4442
a) (8 + 12) (3 58 2 58)’ 0) 45715
5) 424113 51; N 12,8:0,624-1;3,05:0,05;
3 3 6 85:13—1
6_198. 3). 2 _ AT
0 152—122- (01 +); o) (1,82 -23-13):2%
0,15-0,15-3% 1 2 1
15-01537 3) (12-0,7-1,22):1%
X _§+0,25 ] ( 5 ) 2
3. JlaHbBI KOMIIJIEKCHBIE YUCIIA:
Zl = 3 + 21,
Zy, = 4 — i,
Z3 = 5 + 21,
24 = 6 — 3i.

BremomaNTE NEWCTBUS:

15



21 Z
r —, -,
Z2 Z3
Z3. Zg,
e) =, 2.
Zy Zq

3) |lei |ZZ|J |Z3|, |Z4|'

HOpﬂ)IOK BbIIIOJTHCHHUA paﬁoTbI:
— BnaumareasHO 03HAKOMBTECH C YCJIOBUEM 3aIaHH.

— Ilonb3ysich CBOMMH LIKOJIBHBIMU 3HAHUSAMU (B Cilydae 3aTPYIHEHMsI BOCHOJB3YHTECH CIIPAaBOYHBIMU
MaTepHagaMu), BHIIOJHUTE 3a1aHUE

3amanue Nel
2 1 2+1 3
N
) st3=7F=7=1
1 1 11 2 2.
33 +4:=CB+D+(3+3)=7+2=75
2 1 2 1 1 1,
H3Z-12=6-D+(3-)=2+1=2
5 L.3_7.4_74_71_7
121.4 212 113 312.311'333 139’ 3
6) 2533 =F =5 51 5 5
2 41z 2 1) 2qy 4 845 gy
N3i+143=6+10)+(3+3) =17+ =172,

3amanme Ne2

IMpumep. Haiitu (8+1i):(2-3i).
8+i
Pemenue. [lepenuinem 310 OTHOILLIEHUE B BUJIE APOOU: P
—aol
YMHOXHUB, €€ YUCITUTENIb U 3HaMeHaTeNb Ha 2 + 31 ¥ BBIIOJIHUB BCE MPE0Opa30BaHMs, TOTYUHUM:
(8+i)(2+3i 134261 .
23D _ =1+2i
(2—-3i)(2+31) 13

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

Kputepun onenkn:

Onenka "oTiamM4HO'" cTaBHUTCS, €ciau paboTa BBIMOJHEHA B IMOJHOM 00BEME € COOJIO/IEHUEM
HEOOXOIMMOM MMOCIEN0BATENHHOCTH AEHCTBUM.

Ornenka "'Xxopoio' CTaBUTCS, €CJIM BHITIOJHEHBI TPEOOBAaHUS K OIEHKE "OTIMYHO", HO JOMYIIEHBI 2-
3 Hemouera.

Onenka "'y10BJIETBOPUTEJIbHO'" CTaBHUTCS, €ciid paboTa BBHITIOJIHEHA HE TOJTHOCTHIO, HO O0BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YNILTATH U BHIBOJBI.

OrneHka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €ClM paboTa BBIMOIHEHA HE MOJHOCTHIO MW 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA O YUCTE

IIpakTnueckoe 3ansaTne Ne 2
«PemeHne MpUKJIAAHBIX 327124 HA MPOUEHTHD)
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He.ﬂb: Hay‘II/ITBCﬂ pe€aTh TEKCTOBBIC 3aa4l HAa HAXOXACHHUE IIPOUCHTOB OT YHCJIa.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 BeiOuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW AEATENbHOCTH HPUMEHHTENBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHaJIM3a M HMHTEPIPETAlUuH HH()OpMAIUH |
nH(OPMAaLIMOHHBIE TEXHOJIOTUH AJIsl BBITIOJIHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeATEeIbHOCTH;
[1IK1.1.®opMupoBaTh aaropuTMbl pazpabOTKH MPOTrPAMMHBIX MOJYJEH B COOTBETCTBHU C TEXHUYECKUM

3aJaHHUCM.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MaT€PHAJIbl, KOHCIICKTHI JICKIIHH.

3aganue

1. Haunor Ha goxonsl coctaBnseT 13% ot 3apaboTtHoii mnaTsl. [locie yaepxanus Hamora Ha 10XObI
MPOTPaMMUCT TIOJNYYMUJST 32 BBIMOJHEHHYIO pabdoty 46530 pyo6neit. Ckonbko pyOnel cocraBiser
CTOMMOCTb BBITIOJIHEHHOU pabOTHI?

2. B uHTEpHET-Mara3uHe MOXKHO 3aKa3aTh JETAIM JJIS PEMOHTA IUIAThl C JIOCTaBKOH, NMPH 3TOM
CTOMMOCTb JOCTaBKHM COCTaBiseT 7% OT CTOMMOCTH 3akasza. llpemmpusitue nenaer 3aka3 JeTaneid Ha
cymmy 60000py0neit, ipu 3ToM nony4daeT ckuaky 15% Ha onrtoBbiil 3aka3. KakoBa OyaeT cTOMMOCTh
JOCTaBKH 3TOT0 3aKa3a?

3. Komuccus 3a Mex06aHKOBCKUI TiepeBo cocTaBisieT 1,5% ot cyMMbl mepeBoja, HO He Meree 100
pyOueii. KakoBa Oynet komuccus 3a MexxOaHKOBCKUi niepeBo; cymmsbl 50 000 pyomneit?

4. 25% y4acTHUKOB KOHKypca mnpodmactepcTBa mpouuty B nonydunan, u3 Hux 10% oxazanuce B
¢unane. CKkoabKo ObLIO Y4aCTHUKOB KOHKYpCa, €Cli (PMHATMCTaMU OKa3aJIUCh § YesloBeK?

ITopsinok BbINOJHEHHS PadOTHI:
— BHuMaTenbHO 03HaKOMBTECH C YCIIOBUEM 3aJJaHUSI.
— Ilonp3ysicb MOMYyYEHHBIMM 3HAaHUSAMH (B Cllydyae 3aTpyJHEHHs BOCIOJIb3YHTECh CIPAaBOYHBIMHU
MaTepuagamMH), BBIIOJIHUTE 3a/laHUE.

OavH NOpoIeHT — 3TO OJHA coTass JA0Jdsd 4Yuciaa. MaTemMaTuyecKMMH 3HaKaMu OJMH IPOLEHT
3anuckiBaeTcs Tak: 1%.
OnpeneneHne OJHOTO MPOIEHTAa MOXHO 3amucaTh paBeHCTBOM: 1 % = 0,01 * a 5%=0,05, 23%=0,23,
130%=1,3 u 1.1.
Kak naiiti 1% ot uncna? Pa3 1% 310 onHa coTast 4acTh, Haj0 yucio pazaenuTs Ha 100. [Jenenue na 100
MOKHO 3aMeHuTh yMHOkeHueM Ha 0,01. ITosromy, utoObl HaiiTh 1% OT JaHHOrO 4YHCHa, HYXKHO
yMHOXUTH ero Ha 0,01. A ecin HykHO HaiiTu 5% OT 4nciaa, TO yMHOXKaeM AaHHoe uucio Ha 0,05 u 1.1.
3adaua: MarazuH 3akymnaeT 3Heprocoeperaromue jgamnbl 1Mo ontoBoil neHe 110 pybneit 3a mTyky u
npoxaaer ¢ HaneHkoi 30%. Kakoe HanOombIee YUCIO TaKUX JIAMII MOKHO KYMHTh B 3TOM MarasuHe Ha
1200 py6mnei?

Pewenue

1) OmpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpeaenseM POSHUYHYIO IICHY JIAMIT:

110 + 33 = 143 py0. po3HUYHAas IIeHA

3) OmnpenensieM KOJIHUYECTBO JIaMIT
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1200 : 143 =8 (ocT. 56)

Omeem: 8
dopma npeacTaBiIeHUs pe3yJIbTaTa: BHIIOJHCHHOS 33 JaHNe

Kpurtepun onenku:

Onenka "oTjM4HO'" CTaBHUTCs, €ClIM paboTa BBIOJHEHA B IOJHOM 00BEME C COOMIOJEHUEM
HE00XO0TMMOM MOCIIeIOBATEILHOCTH JICHCTBUM.

Orenka "'xopomio' CTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBaHUS K OIEHKE "OTIIMYHO", HO JOMYIIECHBI
2-3 Heyouera.

Ornenka "'y10BJIeTBOPUTENbHO' CTaBUTCS, €Clii pabOTa BHIMIOJIHEHA HE IOJTHOCTBIO, HO OOBEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABUIIbHBIC PE3YJIbTATHl U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTENbHO' CTaBUTCS, €CJIU paboTa BBIMOJIHEHA HE MOJHOCTHIO I 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABIIILHBIX BBIBOJIOB.

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 3
«Pemenne panMoHaJIbLHBIX YPABHEHHIT H CHCTEM YPaBHEHHI»

Heab: ®opmupoBarh yMEHHUS pellaTh JHHEWHbIE, KBajJpaTHble, OWKBaJpaTHbIC, APOOHO-
palMoHaIbHbIC YPABHEHUS.

Boinosinenue padorsi cnocodcTByeT opMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoecCUOHANBHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3JIMIYHBIM KOHTCKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa TOWCKA, aHANW3a U HMHTEpPHpeTanuu WHGOpMalUd U
WH(pOPMAIMOHHBIE TEXHOJIOTHH JJIS BHITIOJHEHUS 33714 MPOo(eCCUOHATBHOM IeITeNTbHOCTH;

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

x—1 _ 4+2x,
B) 2 3

) —zx?+12=0;
1) 10x% +5x = 0;
e) 2x2+3x—5=0;
x) 3x2 +7x — 6 =0;
3) x2+4+8x+15=0;
n) x*—2x2-8=0;

16—x2
K =0
) x—4 !
x
JI = -
) 2x-3 x'
2
xX“—=2x 2x—1
M) - =3;
x—1 1-x

2. Pemmre cuctemMbl ypaBHEHUH:
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3x—y =3,
) 13x — 2y = 0;
5) | 2x +3y =3,
) 5x + 6y =09;
5) ‘xz —y=-2,
2x +y =2;
xy—x+y=7,
r ‘xy+x—y= 13;
Ilopsinok BbIOJIHEHHS padOThI:
[Ipu pemieHNM ypaBHEHHMI HCIIOIB3YIOTCS CIEIYIOIIME MpaBuia Mpeodpa3zoBaHus YpaBHEHUH B
PaBHOCUJIBHBIE:

a) Kakoii- 6o 4ieH ypaBHEHUS MOKHO NIEPEHECTH U3 OJHON €ro YacTH B JPYTYIO C MPOTUBOIIOJIOKHBIM
3HAKOM;
0) o0e yacTu ypaBHEHUSI MOKHO YMHOXKUTh WIIH Pa3AeNUTh Ha OJJHO TO XK€ YUCio, oTiuyHoe oT (.

KpaTkue TeopeTHuecKne CBEACHMS
Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b=0,(x= —,a# 0) — nuHeitHOE ypaBHEeHUE | cTeneHN ¢ OTHON TIepeMeHHOU

ax? + bx + ¢ = 0 (a # 0) — ypaBHenue || crenenu ¢ ogHOI MEpeMEHHOIA.
1. OnpenenuTh BUJ ypaBHEHUS U CIIOCOO €ro perieHusl.
2. Ecim ypaBHeHHME IpOOHO-pallMOHAIBHOE, TO HAWTH OOIIMK 3HAMEHATeNb BCEX JAPOOCH, KOTOpbIE
BXOJIAT B YpaBHCHHUE.
3. YMHOXUTB 00€ 4acTH ypaBHEHUS HA OOIINH 3HAMEHATEITb.
4. PemuThb MOJIy4EHHOE 1I€JI0€ YpPaBHEHUE.
5. TlpousBecTd TPOBEPKY KOPHEW, W HCKIIOYHUTH T€ W3 HHUX, KOTOPbIC OOpAaIlar0T B HYJIb OOIIMIA
3HAMEHATEb.
Pemum ypaBHeHwUs:
a) (Bx + 1) + (4x — 1)? = (5x — 2)?
PackpoeM ckoOKH, TIpuMeHsis GOpMyYIIbI COKpalieHHoro yMHoxenus (a + b)?u  (a — b)?
9x% +6x + 14 16x% —8x + 1 = 25x% — 20x + 4

9x%2+6x+1+4+16x*> —8x+1—25x2+20x —4 =0

[TpuBenem moo00HbIE YICHBI, TTOIYYHM

1
OtBeT: x = 5~ KODEHb ypaBHEHHS.
X 7 8
0)———=73
x—=2 x+2 x“—4
PasnosxuM x2 — 4 Ha MHOXMTENM U IepEeHeceM BCe YleHbl ypaBHEHHs B JIEBYIO 4acThb. IIpuBesem

IpoOu K 0011IeMy 3HaMEHATEITIO:

X 7 8 —0
x—2_x+2_(x—2)(x+2)_
x(x—=2)—-7(x—-2)—-8
(x —2)(x +2) B
x*+2x—7x+14-8
x+2)(x—-2) B
x2—5x+6 “ 0o
(x+2)(x—2)
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JlpoOb paBHa HYIIIO, KOTJa €€ YUCIUTENb PaBeH HYIIO, a 3HAMEHATeNb He PaBeH HYJIO, T.C.
x+2))(x—=2)#0=>x#2,x # -2
x2=5x+6=0
D=25-24=1

5+1
X1 =—/——=
2
5-1 )
x —_— —
272
Ho Tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PEUICHUEM YPABHEHUS

Oynerx; = 3
Otsetr: x = 3

(I)opMa NMpEeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

Onenka "oTau4HO'" craBUTCS, ecinu padoTa BEHITIOJHEHA B TIOJHOM OOBEME C COOIIIOJICHUEM
HE0o0XO0IMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

OnenHka "xopomo' CTaBUTCS, €CJIM BBIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTIMYHO", HO JOMYIIEHbI
2-3 Henmoyera.

Onenka "ya0BJIeTBOPUTENBbHO' CTaBUTCS, €ciid padOTa BHIMIOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBI.

OreHka '""Hey/10BJI€TBOPUTENBbHO' CTaBUTCS, €CIIM padoTa BBHINOJIHEHA HE MOJTHOCTBIO I 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuueckoe 3ansitue Ne 4
«PereHue 3a1a4 Ha cOCTaBJIeHHe YPaBHEHMIi ¢ MPodecCHOHATBHBIM COEPKAHMEM»

Henp: ®@opMuUpOBATH yMEHHs pEIIATh TEKCTOBBIE 3aIa4d, COCTAaBIsAs YPABHCHHUS M CUCTEMBI
YPaBHEHHUH.

BeinosiHenue padéoTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajgad NpoPecCUOHAIBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEICTBA IMOMCKA, aHaAlW3a M HMHTEpHpeTauud UHGOpMaluu u
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH,
I1K 1.1. ®opmupoBaTh alnropuT™Mbl pa3pabOTKH IPOTrPaAMMHBIX MOJyJIe B COOTBETCTBUH C TEXHHUUECKUM

3aaHHUCM.

3apanue

1. Jlng HamucaHus alropuTMa MPOTrpaMMbl COCTaBbTE€ TEKCTOBBIM (pailyl pemieHus 3aadu: MpoOBOI
IuHOM 135 MeTpoB pa3pes3ann Ha ABE YaCTH TaK, YTO OJJHA U3 HUX KOpoYe JIpyroi B aBa pasza. Halinute
JUIMHY Ka)KJIOM YacTH.

2. JIns HamMCaHWs ATOPUTMA MPOTPAaMMBI COCTAaBBTE TEKCTOBBIN (haill pemeHus 3a1aun uMeeTcst
JBa Kabels pa3HbIX copToB. Macca nepBoro kabens paBHa 65kr. J[pyroii, qirHa KOTOpOro Ha 3M OombIIe
JUTMHBI TIEPBOTO M Macca KaXXJO0Tr0 MeTpa KOTOPOro Ha 2Kr OOJbIIe MAacChl KaXJOTO MeTpa IMepBOTO
kabest, uMeeT Maccy 120kr. Beraucnante JMHy KaXa0ro Kadens.
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3. Ha cxmane umerores nammoukua 60V u 100V. Korna ucnons3osanu 50% aammouek 60V u 20%
nmammodek 100V, uTo cocTaBmio B o0mel ciaoxxHocTH 390 nmammouek, To nammouek 60V octamock B 3
pa3za 6ombie, ueM 100V. Cxoiibko n3Ha4aIbHO OBLIO HA cKiaae ammodek 60V u 100v?

4. JIsym mporpamMmucTaMm Obula mopydeHa pa®ota. BTopoil mpucTymuin Kk paboTe Ha 4ac MO3Ke

o 9 o
IICPBOTo. eres 3 gaca mocJe TOIr0, KaK IEpBbIM IMMPUCTYIIUI K pa60Te, UM OCTaJIOCh BBLIIIOJIHHUTH % BCCH

pabotsl. [To okoHYaHUM pabOTHl OKA3aJI0Ch, YTO KaK/IbIii BBITIOJIHUI TIOJOBUHY BCeil paOOThI. 32 CKOJIIBKO
4acoB KaXK/bli, padoTast OTJEIbHO, MOXET BBIIOJIHUTH BCIO paboTy?

ITopsinok BbINOJIHEHHS PadOTHI:
— BHuMaTenpHO 03HaKOMBTECH C YCIIOBUEM 3aaHMUS.
— Ilonb3ysich MONYYEHHBIMHM 3HAaHUAMU (B Clly4ae 3aTpyIHEHUS BOCIOJIb3YHTECH CIIPaBOUYHBIMU
MaTepHuaiaMH), BBIIIOJHUTE 3aJaHuE.

[Ton anrebpanueckuM METOAOM pELICHMs 3aJad MOHMMAeTcs TAaKOH METOJA pelIeHus, Korjaa
HEU3BECTHBIE BEJIIMYMHBI HAXOATCS B PpE3y/lbTAaTe€ pPELICHUS YpPAaBHEHUS WIM CHUCTEMbl YpaBHEHM,
COCTAaBJICHHBIX 10 YCJIOBHIO 3aJauH.

[Ipu pemenun 3amay anreOpaudeckuM METOJOM OCHOBHAsl MBICIUTENbHAS JESATEIbHOCTh
COCPEJI0TAauMBAeTCsl Ha MEPBOM JTalle PEUIeHMs 3ajaud: Ha pa30ope yCJOBUS 33Jauyd M COCTaBJICHUM
YpaBHEHUI WM HEPABEHCTB 110 YCIOBUIO 33/1a4H.

BropbiM 3TanoM SBISIETCS PELIEHUE COCTABICHHOIO YPAaBHEHUS MIIM CUCTEMBI ypaBHEHH,
HEPAaBEHCTBA UJIM CUCTEMbI HEPaBEHCTB.

TperpuM BaXKHBIM 3TANlOM PELLEHUS 3a/1a4 SIBJISIETCS IPOBEPKA PEIICHUS 3a1a4H, KOTOpast IPOBOAUTCS 10
YCJIOBHIO 33/1a4H.

3adaua:

[lepBbIit paGoumii 3a wac nenaetr Ha 10 meraneit GoJblie, 4eM BTOPOW, U BBIMIOJHSIET 3aKas,
coctosaumii u3 60 neranel, Ha 3 4aca ObIcTpee, YeM BTOpoW paOouuii, BHIIOJIHSIOMMI Tako# ke 3aKas.
CxoJbKO JieTajeit B 4ac JieJaeT BTOpoi paboumii?

Pemenue:
IlycTh X neraneii B yac enaer BTopoil pabounii, Toraa nepsbiil (x+10) neranei.
[Ipon3BoIUTENBHOCTH Bpewms Pa6ora
. . 60 -
1 paboumii (x+10) meraneii B yac preTe 60 neraneit
. . 60 -
2 paboumnii X JieTajney B yac ! 60 neranei

Tak kak nmepBbIid U3rOTaBIMBAET HAa 3 Yaca MEHbIIIE, YEM BTOPOM, TO COCTABHUM ypaBHEHHUE:
60 60

x x+10 3
[Monyunm x=-20 u x=10 (-20 — HE OAXOUT MO CMBICITY 3a/1a4H)
10 neraneii B yac enaet BTOpoil pabouuii.
Ortger: 10 neranen.

d)opMa NnpeacTaBJdcHUsA pe3yjabTaTa: BhIIIOJTHECHHOC 3a/TaHNE

Kpurepun onenkn:
Onenka "OTJAMYHO'" CcTaBUTCS, ecau paboTa BBITIOJIHEHA B TMOJHOM OOBEME C COOIIOICHHEM
HEOOXOIMMOM MMOCIEN0BATENLHOCTH AEHCTBUM.
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Orenka ""xopouio' cTaBUTCS, €CIH BHIMOJTHEHBI TPEOOBAHMS K OIlEHKE "OTIWYHO", HO JOMYIICHbI
2-3 "Henmouera.

Orenka "y10B/1€TBOPUTENbHO'" CTaBUTCA, eclu paboTa BHITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

Orenka ""Hey/10BJIETBOPUTENbHO' CTaBUTCS, €CJIH pabOTa BBIMOJHEHA HE TIOJHOCTHIO HITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTHe Ne 5
«Pemienue panuoHAJLHBIX HEPABEHCTB)»

Hean: IIoBTOpUTH M 3aKpPENUTh 3HAHHUS M YMEHUS Y4YAIUXCSA IIPU PELICHUM pPalUOHAIBHBIX
HEPaBEHCTB.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIM3a M HMHTEpIpEeTanuu WH(popManuu u
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsI BBITOJIHEHUS 3a4a4 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

3ananue
1) 3x—2x—7) < 3(1 +x); 2) x+"Tf>3;
x+4 x—1 x-1 x+1
) T -7 =L 4 S5 =T
5) x>2+x—-6<0; 6) x>2+3x+2>0;
7) x?<0,25; 8) 4—x%2<0;
9) x%2-8x>0; 10) x2 +24x < 0;
11) x2 —6x +9 < 0; 12) 25x% —10x + 1 > 0;
13) x(x —1)(x — 4) > 0; 14) (x+2)(x—5)(x+9) <0;
15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)2 > 0;
17) (x +6)(x — 2)3(x + 3)* = 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
x+3 ) (x+4)(x+7) .
19) 22 < o; 20) e > 0;
(x=2)(x+4)? _ x%+x)(x—3) _
21) " <0; 22) T <0;

Ilopsinok BbINOJHEHHSI padOThHI:
Pemnre HepaBeHCTBA.
IIpu pemieHnn HeEpaBEHCTB HCIOJB3YIOTCS CIENYIOIIME IpaBHia NMPeoOpa3oBaHHsl HEPABEHCTBB

PaBHOCHUJIBHBIC!

a) Kakoil- MO0 WIeH HEpPaBeHCTBA MOKHO TEPEHECTH W3 OJHOW eroyacTd B JPYTYIO  C
IMPOTHUBOIIOJIOXHBIM 3HAKOM, OCTaBHB IIPU 3TOM 0e3 U3MEHEHUS 3HAK HCPAaBCHCTBA,

0) o0e YacTu HEpaBEHCTBA MOKHO YMHOXHUTh WJIW Pa3lIeUTh Ha OJAHO TO K€ MOJIOKHUTEIHHOE
YHCII0, OCTABHB IPU ATOM 0€3 H3MEHEHHS 3HaK HEPaBEHCTBA;

B) 00€ 4acTh HEPaBEHCTBA MOKHO YMHOXHUTD WM PA3[eNTh HA OTHO U TO K€ OTPUIATEIBHOE YHCIIO,
W3MEHUB TIPU 9TOM 3HAK HEPABEHCTBA Ha MPOTHUBOIOIOKHBII
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HpI/I pe€I€HUN CUCTEM HEPABCHCTB HYXKHO PEIINTD KaXX10€ U3 HUX U BbI6paTb o6mee pemeHuc.
7x—-1 2x—5 7
1. 5x — + > —
5 10
HepeHeceM BC€ WICHBI B JICBYIO 9YaCTh U IIPUBEAEM K O6H.[€My 3HAMCHATCIIIO. O6H.[I/Iﬁ 3HAMCHATCJIb
10; TaK KaK 3HaMCHATCJIb HE COACPKUT HepeMeHHOﬁ, TO B ,I[EUIBHGFIH.IGM €ro MOXHO HE€ IIhUcartb

(omycTuTh).

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

19x — 12 > 0
12
*~ 19

G,
12
T

12
OTBeT: x € (—; oo)
19

2.5x — 2 — 3x% > 0 - KkBazpaTHOE HEPABEHCTBO YMHOKKM Ha (—1)
3x2 —5x+2<0
Haiinem kopHU ypaBHEHMS:
3x2-5x+2=0
D=25-24=1
5+1
Xy =——=

5-1

I'papuxom ¢pynxiuu 3x2 — 5x + 2 = 0 sBasgercs napadona (puc.2), BETBU KOTOPOI HampaBlIeHbl
2
BBEpPX, a TOUKHU MepeceyeHus napadois u ocu OX 310 x; = 1 ux, = 3
N300pa3um reoMeTpuvecKu:

WIN =

Tak kak MBI pelraeM HEPaBEHCTBO 3x?-5x+2<0, TO PEIICHHMEM HEpPaBEHCTBA OyJIeT MPOMEKYTOK
2
(uHTEpBaAN)X € (5; 1)

2
OTBeT: X € (E; 1)
dopma npeacTaBJeHNs Pe3yJbTAaTa: BRITOJIHCHHOE 3a/IaHHUC.

Kpurepum ounenku:

Onenka "OTJMYHO" CTaBHUTCA, €Clid PabOTa BBIMOJNHEHA B TOJHOM O00BEME C COOMIOIEHUEM
He00OXO0INMOM IMOCIIEN0BATEIbHOCTHA AEHCTBUM.

OreHka "Xopouio" cTaBUTCs, €CITH BBITOJHEHBI TPEOOBAHUS K OI[EHKE "OTJIMYHO", HO AOMYIIEHBI 2-
3 HemouerTa.

Ornenka "yn0BJIeTBOPHUTEIBHO" CTaBUTCS, €ClIU paboTa BHIMIOJHEHA HE TOJHOCTHIO, HO O00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABWIbHBIE PE3YIbTATHI U BHIBOJIHI.

OrneHka "Hey10BJI€TBOPUTEIbHO" CTaBUTCS, €CIIM paboTa BBIMOJHEHA HE TOJHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacTH PabOTHI HE TTO3BOJIAET CAENATh MPABIIBHBIX BHIBOJIOB.
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Tema 1.2 @®yHKkuun U rpauKu

IIpakTnueckoe 3ansaTHe Ne6
«HUccaenoanue pynkumii. CBoiicTBa JMHEHHOH, KBAAPATUYHON, KYCOYHO-JIMHEHHOH 1
APOOHO-IMHEHHOH (PyHKIUID)

Heab: HayuuThes ompenensiTh YETHOCTh HEYETHOCTh (PYHKIIMH, MPOBOJHUTH HCCICIOBAHUE
(GyYHKIIMM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (DYHKIHUU U IPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

BrinosiHeHue padoThl cnocodcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHajIM3a M HMHTEPIPETAluH HH()OpMaIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIIOJIHEHU 3a/1a4 IPO(eCCUOHAIBHON AeATeIbHOCTH,;
OK 03 IlmanupoBaTh M peaJM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE W JIMYHOCTHOE Ppa3BUTHE,
IPEANPUHUMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHU 110 IPAaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYAIHSIX;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.

3aganue
1) Haiimute 3HaueHus GYHKIHMIA B TOUKAX
a)  f(x)=2x%-3x+1, x, =0,
Xy = 2;
X3 = _1,
_xt1 x, = —1,
6) f=—= 1
Xy = 0,
X3 = 6
243y
2) Must pyakmmu f(x) = % HaiuTe:
a)  fx —32);
6) f(=x°);
1
»  f()
3) Haiigure o0macth onpeneneHus GyHKITHIA:
6 0 — 7 .
a) Y= r2ie 6) LT~

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

—_ 1 . 3
a) y= x2—4' e) y = /49—x2'

4) Uccnenyiite GyHKIMHA HA YETHOCTB:

a) y=x%+2x*+1; 0) y = 2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
) y =2%—27%, _ -3x2+1,
x e) g 1—5x4 ’ 3
xK) y== 3) y=3x>—2x>+4x + 3.
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5) Uccnedyiime pyHKyuU, 3a0aHHbIE 2paguyecKu, Hd YemHocmo:
a) 6)

A) e)

—

IHopsinok BbIMOIHEHUs PA0OTHI:
1) Haiinure obnacte onpeneneHus GyHKIIUH.

Jig HaxoXKIeHWs NPOMEKYTKOB 3HAKONOCTOSHCTBA HANAWTE TOYKHM IIEPECEUEHHUS] C OCBIO
abcmucc, pemuB ypaBHenune y=0. Haiinennsle kopHu pacctaBbTe Ha ocu OX B MOPSAKE BO3pAaCTaHUS U
HaiiuTe 3HaK QyHKIMM HA Ka)KJIOM U3 MOJTYYE€HHBIX HHTEPBAJIOB. 3aUIINTE Pe3ybTar.

2) Haiinure oGnacth onpenenenns QyHKIUU. Y O0eAUTECh, YTO OHA CUMMETpUYHA.
1.3amenuTte aprymeHT QyHKuuu X Ha "-x". [ToacTaBpTe 3TOT apryMeHT B (yHKLIMOHAIBHOE

BBIpaKEHHE.
2.Y1upocTute BeIpakeHHUE.
3.Takum 00Opa3oMm, BbI MOJYYWIN OJHY U Ty k€ (QYHKIHIO, 3alIUCAHHYIO JIJIsl apTyMEHTOB
"x"u"-x". ITocmoTtpuTe Ha ABE ATH 3aIIKCH.

Ecmu y(-x) = y(x), TO 3TO yeTHas QyHKIUS.
Ecimn y(-X) =- y(X), TO 3TO HeueTHasi PyHKIIHS.

Ecau ke mpo ¢(yHKIMIO Hemb3s ckasarh, 4to Y(-Xx)=y(Xx) wimm y(-X)=-y(X), TO MO CBOHCTBY
YeTHOCTH 3T0 (pyHKIMs oOuiero Buaa. To ecTh, OHA HE ABJISIETCS HU YETHOW, HU HEYETHOM.

4 3anmummTe caejladHble BAMU BEIBOEL.

3) Haiinure obnacte ompeneneHuss GyHKIMH M HYIM (YHKLIMHU, €Cld OHU ecThb. Mcchemyiite
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(GYHKIMIO HAa MOHOTOHHOCTH Ha TTOJTyYCHHBIX HHTEPBAJIaX.

Oyukius F(X) HaspBaeTcs Bo3pacraromieit Ha otpeske [a,b] , ecnm mis m00bIX IBYX TOYEK X1 U
X2 u3 [a,b] copaBeamuBo HepaBeHcTBO F(X1)<F(X2) , KOTHA X1< X2 .

Oyukuus F(X) Ha3piBaeTcs yObiBatomiel Ha oTpeske [8,0] , ecinu aist MOOBIX IBYX TOUEK X1 H X2
u3 [a,b] cmopaBemBo HepaBeHcTBO F(X1)>F(X2), KOrma x1< X» .

x%-1

Uccnenosars Gpyakuuio f(x) = .

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

f=2) = = ——— =

—Xx —x X
f(—x) = —f(x) =>dynaxuus f (x) sABIACTCA HEYETHOM.

d)opMa npeacraBjJdeHus1 pedyJjbTaTa: BbIIIOJTHEHHOC 3a/IaHHUE.

Kpurepum ouenku:

Ouenka "oTJaM4yHO'" CTaBUTCS, €ciu padoTa BBINOJIHEHA B MOJHOM 00BEME ¢ COOJIO/IEHUEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ouenka "'Xopomo" cTaBUTCS, €CITU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO OITYIIEHBI
2-3 Henmoyera.

Ounenka "y10BJIeTBOPUTEIBHO' CTaBUTCS, €CITM PabOTa BBIOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBI.

OuneHka '""HeyJI0BJEeTBOPUTEIBHO' CTAaBUTCS, €CIM padoTa BBINOJHEHA HE IOJTHOCTHIO WA
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 @®yHkuun u rpauku

IIpakTnuyeckoe 3ansiTue Ne/
«IlocTpoenne u urenne rpapukoB GyHKIHI)

Heanb: CucrtemaTu3upoBaTh 3HaAHUS ydalmuxcs, GOopMHpOBaTH HABBIKK UCCIEIOBAaHUS (PYHKUUN U
MOCTPOEHUS IpauKOB, UCCIIEAOBAHUS IPa(UKOB MPOU3BOICTBEHHBIX IPOLIECCOB. .

BeinosiHenue padoTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajad NpopecCHOHANBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(OPMAIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO ECCHOHATBLHOM 1€ TeIbHOCTH,
OK 03 IlmaHupoBaTh M peaqn30BbIBaTh COOCTBEHHOE NPOQPECCHOHAIBHOE W JMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOoNIb30BaTh 3HAHUS 110 IPAaBOBOM
1 (MHAHCOBOM IT'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYalHsIX;
OK 04 D¢ddexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
I1IK 1.1 ®opmupoBaTh alropuTMbl pa3padOTKU MPOrPaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUUECKUM

3aaHHUCM.

3ananne

1. CI/IJ'Ia TOKa B l'IpOBOJIHI/IKe B 3aBUCHUMOCTH OT BpeMeHI/I MCHICTCA I10 SaKOHyZ
I(t) = t?> -8t +17.
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[TocTpoiiTe rpadvk M3MEHEHHs CUITBI TOKA. B Kakoil MOMEHT BpeMEHHU Cujia TOKa Oblsla MUHUMAJILHOMN?
B kaxoii mpoMexyToK BpEMEHM cujia TOKa Bo3pacTaja?
2. IlpuMeHsisi reoMeTprYEeCKHe TpeoOpa3oBaHus, MOCTporTe rpaduku HyHKIIHMA:
a) y=(x—-5)?2+1;
6) y=I(x+1°%+1];
1
B) y = -2 + 3;

n y=

|x|+2

Ilopsinok BbINOJIHEHHS Pa0OTHI

Jusa  nmoctpoeHuss  rpadukoB  BOCIOJNB3YMTECh  TIEOMETPUUYECKUMH  MPEOOpa3OBaHUSIMU:
CUMMETPUYHOE OTOOpaXeHHe Tpa(uKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, NapajUIebHBIA IEPEeHOC
rpaduKoB, C)KaTHE U PACTSKEHHE.

[Mocrpouts rpaduk Gpynkuuu y = (x + 3)? + 4.

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

3arem crpoum rpadux y = (x + 3)? myrém napaniensHoro nepenoca rpaduxa sieo(puc.2).
Crpoum rpadux y = (x + 3)? + 4 NapajLIe/bHBIM TIEPeHOCOM rpaduka BBepx (puc.3).

1 1 | H

Puc. 1 Puc. 2 Puc. 3

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE00XO0IMMOM MMOCIIeI0BATEIHLHOCTHU JACHCTBUM.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBI.

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

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTunyeckoe 3ansiTue Ne8
«PelieHre HPPALMOHAJIBHBIX YPABHEHUI»

Heab: O600mMTH, 3aKPEMUTh U CUCTEMATU3UPOBATh 3HAHUS yYaIIUXCS MPU PEIICHUU Pa3IndbIX
BHUJIOB UpPAllMOHAJIbHBIX YPABHEHUH.

Boinosinenue padorsl cnocodcTByeT GOopMUPOBAHUIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIIOJIHEHU 3a/1a4 IPOGECCHOHATIBLHOM 1A TEIbHOCTH,

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUICKTHUBE M KOMaHJIC.

[1IK 1.1 ®opmupoBaTh adropuTMbI pazpadOTKU MPOTPAMMHBIX MOIYJIEH B COOTBETCTBHU C TEXHUYECKUM

3aaHHUCM.

3aganue
Pemnre ypaBHeHus:

1) Vx—1=4

2) V3x+7+4=0;

3) 7-Vx+2=4

4) V16x%+16x +29 = 5;

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

6) V2x—4—+VJx+5=1;

7) V5+Vx+3=3;

8) V2x+1++x—3=2Vx

ITopsinok BbINOJIHEHUs padOThI

1) [Ipu BO3BENCHMU YpaBHECHUS B YCTHYIO CTCNCHb MOJY4aeTCs YpaBHEHHE, SIBISIOLICECS
CIIECTBUEM MCXOAHOTO. [103TOMY BO3MOXXHO NOSIBIEHHE NOCTOPOHHUX PELICHUI YpaBHEHMs, HO HeE
BO3MOJKHa moTepsi KopHell. [IpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IPH BO3BEJICHHUU B
YETHYIO CTENEHb YMCEJI, PaBHBIX MO a0COJIIOTHOW BEMYMHE, HO Pa3HBIX MO 3HAKY, MOJIy4aeTcss OJAMH U
TOT K€ pe3yybTar.

Tak kKak MOTYT MOSIBUTHCS MOCTOPOHHUE KOPHHU, TO HEOOXOIMMO JeNaTh MPOBEPKY, MOJCTaBISA
HalJICHHbIE 3HAYEHUS HEU3BECTHOM TOJBKO B IIEPBOHAYAJIbHOE YpaBHEHHE, a HE B KakKHe-TO
MIPOMEXKYTOUHBIE.

2) [lpu pemieHUM WPPALMOHANBHBIX YPAaBHEHHH IIOJIE3HO Tepel BO3BEIACHHEM OO0EHX YacTei
YpaBHEHHUS B HEKOTOPYIO CTEIEHb "yeAUHUTD pajuKan'.

Pemmmte ypaBaenue V5x — 8 = 4.
YroObl n30aBUTHCS OT KOPHS, BO3BEAEM 00€ 4aCTH ypaBHEHHs B KBaJIpar:

(V5x—8)" = 42
5x—8=16
5x=16+8
5x = 24

24

dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJHEHHbBIE 33/IaHHUS.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
He00XO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.
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Ouenka "Xopouo' CcTaBUTCs, €CIHM BHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

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

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckoe 3anaTue Ne9
«IIpeodpa3oBaHusl BbIPAKEHUH, COAEPKAMMX CTENEHH U PAAMKAIbD

Heab: O6001UTh, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIUXCS P PELICHUH 3a/laHui 110
peoOpa30BaHUI0 BBIPAKEHUN, COJIEPXKAIIMX CTENEHH M paduKaibl. PaccMOTpeTh MX NpPHUMEHEHHE B
MPUKIAIHBIX (OpMyTIax

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crmocoObl pemeHust 3aga4 Npo(ecCHOHATBLHON JCSITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 DddexTrBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/IC;
[1IK1.1.®opMupoBaTh anropuT™Mbl pa3pabOTKH MPOTPaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHHUCM.

3ananue
1. Beruucnure:
a) V24-9; 6) /48-27;
B) V54 -24; r) V75 - 45;
1 V160 - 625; e) /48-162;
2. IlpencraBbTe BBIpaJCHWE B BHJE CTCIICHW W HAWIUTE €ro 3HAUCHHE INPU JaHHOM 3HAUCHHUH
IIEPEMEHHOM:
a’a® — 6 7 _ L
a) —,— npua=6; 0) p—2p-s TPHP =7,
b= _ 1, -3y2. 1 _
B) O npub = -; r) (t9)° = mput=0,1

3. M3BecTHO, YTO JaMaMeTp CTEPKHA-TIOABECKM W3 apMarypHoii cramu d, =3cm. Omnpenenure

2
TpeOyeMyIo IUIOIIAAb CEYEHUs CTEPKHA Ay (CM”), €CIHM AUaMETp 3a1aeTcs no popmyiie

4-4
d,, = Tm"’ . 3HaueHue 7 BO3bMHUTE paBHOE 3.

4. ]l HamMcaHUs alropuTMa IMPOrpaMMbl COCTaBbTE€ TEKCTOBBIM (haili perieHus 3amauu: Hepuoj
nonypacnaaa Bemectsa paBeH 140 cyrok. Ckonpko BemiecTBa octaHeTcs udepe3 10 mer, ecau ero
HayajpHas Macca paBHa 8r?

5. KonMuecTBo TEMmIOoThI, BhIEIIeMOe MPOBOJHUKOM C TOKOM, Bhrucisercs 1o gopmyne: Q = I2 - Rt.
Haiigure cuny Toka (B Ammepax), ecnmu Q = 720 Ik, R=90m, t =5c.

Ilopsinok BbINOJHEHHS Pa0OTHI

BriHecuTe 3Hak MUHYC U3 NIPOU3BEACHUS. Bocnonb3ylTech CBOWCTBOM CTENEHU C OTPULATEIbHBIM
MoKasareieM. YTHoTpeOuTe CBOWMCTBO BOCIPOU3BEACHMSI BO BTOPYIO cTemeHb. J[s okoHYaTenabHOro
YIIPOULIEHUsI 3TOTO IPHMEpa, BOCIOJIb3YHTECh MpPaBUIOM YMHOXeHHS ApoOeil. B mocnennem miare
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BOCITIOJIB3YHTECH JIJICHUEM CTEIIEHEN C OJJMHAKOBBIM MTOKA3aTEJIEM.

B »TOoM ciywae Hamo TPUMEHUT CBOWMCTBO CTETEHEH C OTPHIATEIBHBIM IMOKa3zareaeM. YToOsI
pasrpy3uTh MOJIYYCHHYIO Ipo0b, HAJIO IPeoOpazoBatTh ATy IpoOk B aeneHue. [IpuBectu apodh Kk odmemMy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodeil ¢ obmuM 3HaMmeHateneM. [locnenHum marom cienartb
COKpallleHHE.

Ompenenure TMOPSAAOK ACHCTBUA. BblpakeHMe B mepBOM CKOOKE TNpHBEAUTE K OOIIEeMy
3HAMCHATENI0, B YHUCIHTEIC CACNAiTe TPYNIHUPOBKY M BHIHECHTE OOIIMI MHOXHUTEIb 32 CKOOKY.
BrimonauTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CloKeHUE APoOeH ¢
OJIMHAKOBBIMY 3HaMeHaTesMu. [IpuBeauTe mogo0HbIE CllaracMble.

1) Ynopoctuts Beipaxkenue: ((x°)°(x*)")y°  x'yz’
x2y3 X10y10217
Braualie Haji0 IPOBECTH PACKPHITHE CKOOOK, JIJIsl 3TOTO BOCIOJIB3yEMCS CBOMCTBOM CTEIEHEM.

(-3)6) ,.(42)  6-3
X X _ _ _ -12_3 _-3_-5_-10_
_ . y _x710y5102717=X y-x 7y z =
X

Bocrnions3yemcst CBOMCTBOM CTEIIEHEH ¢ OTPHULIATEIBHBIM ITOKA3aTEIIEM.
3
=Y 1

2 3 510
x x°y’z

Orger: »° 1
x12 x3y5210

2) YupocTuTh BhIPaXKCHUE

e+l 1
xNx+x+Vx x2_fx
Pemenne. Beenem o603HaueHue g=+x , TOra x=(Vx)’ =a? , xJx=da’a=d> .
dopmyna U3 ycia0BHs 3a1a4u MOCIE 3aMEHBI OyIET BBIIIAAETD TaK: atl . 1

a*+a*+a a*—a
3ameTuMm, 4To a4-a=a(a3-13)=a(a- 1 )(a2+a+l) .

2
Torna 3a+21 : 41 _ 2a+1 “a(a—1)(a +a+l):(a+1)(a—l):a2—l.
a’+a“+a a" —a a(a®+a+l) 1
Bepnemcs k 3amene: a’-1=x-1.
OTtBer: x-1.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
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 1.3 KopHu, cTeneHu u Jiorapu(pmbl

IIpakTnyeckoe 3ansitue Nel0
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«Pemenne nmoka3zareJbHbIX YPABHEHUIN»

Heab: O600mMTH, 3aKpENUTh U CUCTEMATH3UPOBATh 3HAHMS YYALIUXCS [0 METOJaM pELICHUS
MOKa3aTelbHBIX YpaBHEHU. PaccMOTpeTh mpuMeHeHe MoKa3aTeabHbIX (YHKIIHMA.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupare crmocoObl pemieHus 3amad npodecCHOHATBLHON JACSITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAJIM3a W HMHTEPIPETAIMH HHPOPMALUA H
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMSI 3a/1a4 MPOPECCHOHANTBHON JIEITeIbHOCTH;
OK 04 DddexTuBHO B3aUMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAH/IE.
[1IK 1.1 ®opmupoBaTh aaropuT™Mbl pazpabOTKU MPOTPAMMHBIX MOJAYJIEH B COOTBETCTBHM C TEXHUYECKUM

3aaHUCM.

3aganmue
1. Pewuth ypaBHeHUS:
2 () =1 6) 0,5% = 0,125;
9 ) ) ) )
B) 4_x=i; T) 7x:L;
16 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ 1 . 0 _ :
®) 5% = 7= 3) (E) = 25v/5;
u) 2Xt1 = 4; K) 0,4475% = 0,16/0,4;
2—x
1) 53*1=0,2; w (3) =82
—1—x _ l 2x+3' l 4x-7 _ Lx_3.
H) 3 - (3) g 0) (6) =67
3x+7
x x+3 p) 2 (%) -7
n) 3* —3*° = -78; (1)3x+8 4
7 =%
¢) 5Zx-1_ 5263 — 4, (3)5"‘1 + (1)5" _4,
" 7) 3 3/ T 9o’

h
2. JlaBieHre BO3yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3aKoHy p(h) = 24. Ha kako# BeICOTE

naBieHue Bo3ayxa paBHo 12811a?
3. KonuuecTBo TEMIOTHI, BhIIEIIEMOE IPOBOJHUKOM C TOKOM, BbIUHMCIsgeTcs 10 Gpopmyne: Q = I? - Rt.
Haiigure cuny Toka (B Amnepax), ecnmu Q = 432 /xx, R=80m, t =6c.

Ilopsinok BbINOJHEHHSI padOThHI:

OGe yacTh ypaBHEHHs IPUBOJMM K OJHOMY OCHOBaHHUIO: g’ =a®™

, THC (a =0,a 751)
3arem ucnons3yeM clreayroniee cBoicTBo: (¢’ =a®M) o (f(x) = d(x)) -

Penmre ypaBHeHne: (1-05. [51-0,001-

Pemenue: [IpeoOpazyem ypaBHeHHE K BULY: o' =a®®) .
0172-05.0105 _013 5 027 ~05+05 _013 5,02+ — 043

3areM perraeM ypaBHEHHE: 7 —3— y = ~ 3 =3

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

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

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YNIbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISIET CIENIaTh IPABUIILHBIX

Tema 1.3 KopHu, crenenn u jsorapugpmsol

IpakTnyeckas padora Nell. PemeHue nokasatejibHbIX HEPABEHCTB

Heab: O000MIMTH, 3aKPENUTh M CHUCTEMATH3UPOBATH 3HAHHS YYANIUXCS MO METOJaM pPEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoecCUOHANBHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUH U
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJIsI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaH/IE.

MarepuanbHoe o0ecnieuenue: VHauBUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananmue:
1.Pemmre npocreiiime mokazaTelbHbIe HEPABECHCTBA!
X
1) (g) <216, 2)27* >3 32 <
2. Pemnte mokasartelibHbIC HEPABEHCTBA!
1)5%°~2x-1 < 25;
2) 3*+2 + 3*"1 < 28
IMopsinok BbINMOJIHEHUs PAdOTHI:

1. 3anummuTe Moka3aTeabHOE YpaBHEHUE.

2. O0e vactu HCPAaBCHCTBA NPUBCANUTC K OJHOMY OCHOBAHUIO:

3. Tlpu peleHuy MOKa3aTeNbHbIX HEPABEHCTB HEOOXOIMMO Y4eCTh CBOHCTBO MOHOTOHHOCTH
dynxuum, T.e. ipu a > 1 a’® > a?™ < f(x) > @(x)

mpu 0<a<1a’® >a?® < f(x) < px) .

4. PemuTe moiy4uBIIeecs anredpandeckoe HePaBeHCTRBO.
5. 3amumure oTBeET.

1. (%)x <216
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Pemenue:

B <@ :
x> -3 -3
Otser: x € (—3; +0)

v

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

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

-1 3

Otser: x € (—1;3)

3.3**2 + 3*~1 < 28

Pemenue: 3 - 32 + 3% -§< 28
3F* =y;

9y +5y < 28;

91y < 28;

y<28:95 y<3.

BepuemMmcs k crapoii mepemennoit: 3% < 3\\

x<11

v

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

Kpurtepun onenku:

Ouenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BEIYHCIICHMS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIE PE3YIbTAThl U BBIBOJIBI; B XOE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jiorapu(pmbl
IIpakTuyeckas padora Nel2. Pemrenue nokasateibHbIX YPABHEHMII U HEPABEHCTB.

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATH3UPOBATh 3HAHMS YYALIUXCS MO METOJaM pELICHUS
[IOKA3aTEeNIbHBIX YPAaBHEHUN U HEpaBeHCTB. DOpMUPOBATh HABBIKU PELICHUS.

Brinosinenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:
33



OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITTOJHEHUS 33124 MPO(ECCHOHATBHON e TEIbHOCTH;

OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

1K 1.1. Ananu3upoBath TpeOOBaHHS TEXHUYECKOTO 331aHUs HA IPOCKTHPOBAHKE U(POBBIX CHCTEM

MarepuasnbHoe obecniedenue: VHIUBUyalIbHbIE 3a7aHUs, CIIPABOYHBIC MaTE€pHUasibl, KOHCIEKTHI
JIEKIIUN.

3aganmue:
1. PemmTe mokasarenbHOE YpaBHEHHE:
a)2%4* —5x2¥+2=0;
0)22%*1 — 5% 2% — 88 = 0;

9 -5+ () -6=0

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

6)3* +9*1-810< 0

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. 3anummuTe ypaBHeHHe (HepaBeHCTBO). Ompenenurte, KaKUM METOJOM HYXHO BOCIIOJB30BAThCS IS
pemeHusi. OCHOBHBIMU METOJIaMHU PELICHUS IMOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB SIBIISIOTCS: METO
MIPUBEICHUS 00€UX YacTel K CTETIeHU C OJJUHAKOBBIM OCHOBAHHUEM ; METO/]I BBEJICHHUS HOBOM MEpPEMEHHOI;
METO/I BEIHECEHHSI OOIIIET0 MHOKHUTEIIS 32 CKOOKH.
2. [Ipumenute BbIOpaHHBIA MeTon. [lpu pemieHnu MoKa3aTeNbHBIX ypaBHEHUN HEOOXOAMMO MOMHHTb,
YTO pelIeHre JI0O0ro MOKa3aTeIbHOTO YPaBHEHUS CBOAMUTCS K PEIICHHUIO MPOCTEUINNX MOKAa3aTEIbHBIX
YPaBHEHHUH.
3. Ilpu penreHny oKa3aTeIbHBIX HEPABCHCTB HEOOXOIMMO YIHTHIBATH CBOMCTBO MOHOTOHHOCTH
by, T.e. ipr a > 1 a/® > a?® < f(x) > @ (x)

mpu 0<a<1a® >a?® < f(x) <o) .
4. 3anuiuTe OTBET.

1. Pemmre noka3arenbHOE ypaBHEHUE:
a)2-4*—-5-2*+2=0;
Pemenue:
2:22%—-5:2*+2=0.
BBeneM HOByIO mepeMeHHYy0: 2% = y.
[onyuum ypaBHenue: 2y? — 5y + 2 = 0.
Pemaem nosny4ueHHOE KBaJpaTHOE YpaBHEHHE:
D =b*—4ac =25-16 =9 = 32
-b—VD _ 5-3 _ 1, _—b+VD _ 543 _ 8

= = — = = = =—_-=2.
Y1 2a 4 2 Y2 2a 4 4

BepHemcs k cTtapoii mepeMeHHOM, IPU 3TOM HOJIYYHM IPOCTEHIINE MOKA3aTEIbHbIE YPAaBHEHHUS:
1
2% o 2X =2

zx — 22—1. 2x — 21.
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x =-1; x=1.
OtBet: -1:1

6)225+1 _5.2% _ 88 = 0
Pemenne; 2%2*-2—5:2¥ —88 =0;
BBezneMm HOByIO epeMeHHy0: 2% = y.
[onyuum ypaBHenue: 2y — 5y — 88 = 0.
PemaeM 1osrydyeHHOE KBaJIpaTHOE ypaBHEHHE:
D =b?—4ac =25+ 704 =729 = 272

-b—/D  5-27 22 . -b+VD  5+27 32
M= Ty T TN T = =7 8
BepreMcs k cTapoii IepeMEHHOM, IIPU 3TOM ITOJIydUM MPOCTEHIIINE MOKA3aTeIbHbIC YPABHEHUS:
2*¥ = =5,5; WA 2*¥ =8
Her peruenuii, T k2% > 0; 2% = 23:
x = 3.
OtseT: 3

2. PemuTe nmokasarenbHoe HepaBeHCTBO: 9 — 3*¥ — 6 > 0

Pemenne: 32* — 3% — 6 > 0;

BBeneMm HOBYIO mepeMeHHy0:3% = y.

[Tosy4uM KBaapaTHOE HEPABEHCTBO: Y2 —y — 6 > 0.

Pemaem nomny4yeHHoe KBaJpaTHOE HEPABEHCTBO METO/IOM HHTEPBAJIOB:

y2-y—-6=0;
D =b?—4ac =1+ 24 =25 = 5%
y:—b—\/ﬁziz_z_ :—b+\/3:£:§:3
1 2a 2 V2 2a 2 2 '
e 0 >
+ -2 - 3 +
PelreHrieM OTHOCHTENBHO MEPEMEHHON Y SBIAIOTCS HHTepBanbl:  (—o0; —2) U (3; + ).
3anuineM 3TH UHTEPBAJBI B BUJIC HEPABEHCTB:
|[y < -2, BepHemcs k crapoii e ”[[3x <=2
y>3 P p PEMEHHOM || " 7"
HepaBenctBo 3* < —2He umeeT pemieHusl.
3* < 3%
x> 1.

Otser: (1;4).
®opMa npeacTaBJIeHHs Pe3yJbTaTa: BLITOJHEHHOE 3aJaHUE

Kpurepum ouenku:

Ouenka "0oTJMYHO'" BBICTABISIETCSA, €CJIM paboTa BBINOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHHS.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh MPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 1.3 KopHu, cTeneHu u Jorapugpmsol

IIpakTnyeckas padora Nel3. Haxosxaenue 3HaueHMii JJorapudma no npou3BoabHOMY
ocHoBaHu10. [lepexoa oT 0JHOTr0 OCHOBaHMS K Apyromy. BolunciieHue u cpaBHeHue Jorapugmos.
JlorapudgmupoBanne 1 NOTEHIIUPOBAHUE BbIPAKEHUH

Heab: O600mIMTH, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHUS ydamuxcs 1no teme. @opMupoBaTh
HaBBIKM HAXOXXJCHUS 3HAYCHHUN JIOTapHU(PMUYECKUX BBIPAKCHHUN, MPUMEHSSI OINpE/ICICHUEe U CBOMCTBA
norapu@moB, jorapuGMUpoBaTh U MOTEHLIUPOBATH BBIPAKEHUSI.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparb cmocoObl perieHusi 3amad Npo(ecCHOHANBHOW IESITEeNbHOCTH HPUMEHHTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 1.1.®@opmupoBaTh anropuT™Mbl pa3padOTKU IPOrpaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUUYECKUM

3aJaHHUCM.

MarepuanbHoe o0ecnieyenue: VHauBHIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTBI
JIEKLIMN.

3ananue:
1. Beruucaure: a) logg 5 0,64 + logg 5 10;
0)2log, 6 +10g, 0,2 + %log‘} 25 — %log4 81.

HaiinuTe 3HaueHue BhIpasenns: 271710836 — 410840125

2. I[ponorapudmupyiite BhIpaXCHHE 1O MPOU3BOJIEHOMY OCHOBAHUIO:

a?¥d

b3c5 '

3. EMKOCTB BBICOKOBOJIETHOTO KOHJIeHcaTopa B f1atuuke C = 2 - 10~°. [TapannensHO ¢ KOHAEHCATOPOM
MOJIKJIFOUEH PE3UCTOP C COMPOTUBIEHUEMR = 5 - 10°0Om. Bo BpeMsi pabOThl JaTYMKe HaAMpsDKEHUE Ha
kougeHcarope U, = 16 kB. [locne BbIKIIOUEHUSAATUNKA HANpPsOKEHHE Ha KOHJEHCATOpE YOBIBAaeT [0

U
snadyenus U (kB) 3a Bpewms, onpenensiemoe BeipaxenneM t = aRC log, Fo(c), rae a = 0,7— nocrosiHHas.

Ornpenenure HaNpsOKEHWE HA KOHACHCATOpE, €CIU IOCie BBIKIIOUEHHUs aartyuka mpouuio 21 c. Otser
JaiiTe B KHUIIOBOJIbTaX.

IMopsinok BbINOJIHEHUs PA0OTHI:
1) a) Beruncnure: logg »5 0,64 + log, 5 10

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

ca
——— , IOJIy4UM

Hcnons3yem opmyiry nepexona kK HOBOMy ocHOBaHHIO log , a = I
09

c

_ log, 50,64

- log, ;0,25

Aajice UCIIOJIb3YyEeM CBOHCTBa ﬂorapmbMa CTCIICHU U J'IOI‘apI/I(I)Ma MPOU3BCACHUS
=log 45 /0,64 +log 4,10 = log , ; (0,8-10) = log ; s 8 = —3. OtBer: -3.

+log,510= %Iog 05 0,64+1l0g,;10=
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0) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —
log, V81 = log, 36 +log, 0,2 +log, 5 — log, 9 = log436'+2'5 =log,4=1

2) Haiiute 3HaueHne BoIpaxeHus: 271710836 — 4-10840125

Pemenne: 271710836 — 410840125 —

Hcnonb3yem CBOIMCTBA CTENIEHEH W OCHOBHOE JIOTapU(PMHUECKOE TOKIESCTBO

3
3y1-logs 6 _ 4108,0,125"1 _ 23-3logs 6 _ 4108425 _ 3 _ _27_ _1_ __7
(3) 083 41084 =3 083 4 4125_m S_E —g 8 = 7§.
Orser: —71.
8
3) IIponorapudmupyiite BeIpakeHHE MO MPOU3BOJIEHOMY OCHOBAHHIO:
a?¥d
b3c5’

ITponorapudMupoBaTh BEIPAXKEHUE — 3TO 3HAUUT BBIIIOJHUTD CIEAYIOLUIMNA alrOPUTM:
1. B3sth nanHOE BBIp@XKEHUE B CKOOKH M MEpe]] HUMU IMOCTABUTH 3HAK JioraprudMa 10 33 JaHHOMY
OCHOBAHUIO
2. Hcnonw3ys cBoiicTBa orapuMoB, HEOOXOAMMO yOpaTh BHYTpH JiorapudmMa Takue AeUCTBUS, KaK
BO3BE/ICHUE B CTEIIEHb, BO3BE/IEHUE B KOPEHb, YMHOXKEHUE U JICJICHUE
[Tponorapudmupyem no ocHoBanuto 10:
24
lg ;f = lga® + lgVd — Igh® — lgc® = 2lga + %lgd —3lgb — 5lgc;
4) EMKoCTb BBICOKOBONBTHOTO KOHJIEHcaTopa B gatanke C = 2+ 1076, ITapannensHo ¢ KOHAEHCATOPOM
TOJIKJIIOYEH PE3UCTOP € conpoTuBiaeHrneM R = 5-10°0m. Bo BpeMst paGoThl JaTuMKe HAMpsyKeHHE Ha
koHzeHcarope Uy, = 16 xB. [locne BbIkitoueHHs: AaTdyvka HamnpspKeHHE Ha KOHJAEHcAaTope yObIBaeT 10

U
3HavyeHus U (kB) 3a Bpewms, onpenensemoe BoipaxenueM t = aRC log, FO(C), rae a = 0,7— nmocTosiHHas.

Omnpenenure HanpsyKEHUE Ha KOHJIEHCATOPE, €CIIM IOCIE BBIKJIIOUEHUs JaTdrka npouwio 21 c. Otser
JalTe B KHJIOBOJLTAX.

Pewenue:

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

0,7-2-107°-5-10% - log, = = 21;

71og, 1—; = 21;

10g27=3,
16 ..
79
U=2xB

dopma npeacTaBjeHusi pe3yJabTaTa: BBITOJHEHHOE 3aIaHNe.

Kpurtepun onenkmn:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CITM paboTa BHIITOJIHEHA B TIOJIHOM 00BEME C COOI0IeHHEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''Xopomo" BBICTaBISETCSA, €CJIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.
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Ounenka '"ya0BJIeTBOPUTEJIBHO' BBICTABISECTCSA, €CM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPAaBUIIbHBIE PE3YJIbTAThl U BBIBOJIBI;, B XO/€
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

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

Tema 1.3 KopHu, cTeneHu u Jorapugmsol
IIpakTnueckas padora Nel4. IToctpoenune rpagpukos Jorapupmmuyecknx GyHKIUMH.

Heab: O0O0MMUTE M CUCTEMAaTU3UPOBATh 3HAHUS YYalIUXCs, (POPMUPOBATH HABBIKM IOCTPOCHUS
rpadukoB Jorapu@mMuueckux (YHKIUN C MOMOIIBI0 NMPeoOpa3oBaHU W HCCIEIOBAHHUS HX CBOMCTB.
PaccmoTpeTs npuMeHneHue JorapugpmMoB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA MOMCKA, aHaIM3a M HMHTEpIpEeTalud HHPOpPMaluu U
MH(POPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 TPO(PECCUOHATBLHOM e TebHOCTH;
OK 03 IlnanupoBaThb M peaJn30BbIBATH COOCTBEHHOE MNPO(ECCHOHANIBHOE M JIMYHOCTHOE pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCUOHATBLHOM cdepe, UCIOIb30BaTh 3HAHUS M0 TPABOBOM
1 (MHAHCOBOM I'PAMOTHOCTH B PA3JIMUHBIX )KU3HEHHBIX CUTYalUAX
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
[IK 1.1.®@opmupoBaTh anropuT™Mbl pa3padOTKU IPOrpaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUUYECKUM

3aJaHHUCM.

MarepuanbHoe o0ecnieueHue: VHauBHIyabHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananne:
B oxHol cricTeMe KOOpAMHAT MOCTPOUTD IpaUK dJIEMEHTAPHON U JAHHON (PYHKIIMIA:

1. y=log,(x —2);
2. y=2-logix;
2

3. y=logz(x—-2)+1

ITopsinok BbINoJIHeHUs padoOThI:
1. Onpenenure, ¢ NOMOMIbIO KAaKMX TE€OMETPHUYECKHX MNpPeoOpa3oBaHUN MOKHO MOCTPOUTH Ipaduk
3aJJaHHOM (PyHKIMH:
o Ipadbuk dysxmmm y = f(x) + B monydaercsi mapauieIbHBIM TIEPEHOCOM Tpaduka (yHKIUU Y =
f(x) B monoxuTEILHOM HampaBieHUH BoJb ocu Oy Ha pacctossaue B, ecmm B > 0 u B oTpuniaTeibHOM
HanpasJyieHuu B1oiab ocu Oy, eciu B < 0;
e I'paduk Pynkuun y = f(x + b) nomydaercss napajielbHbIM MepeHocoM Tpaduka GyHkuuun y = f(x)
B TOJIOKMTEIBHOM HampaBieHUH BIOJIb ocl Ox Ha paccrossHue b, ecnmu b < 0u B oTpuULATEIHLHOM
HarpasiIeHuu Bosb ocu Ox, ecu b > 0.
o Ipapux ¢ynkuuun y = —f(x) mnomydaeTrcs CHUMMETPUYHBIM OTOOpakeHWeM rpaduka Y=Ff(X)
OTHOCUTENIBHO och Ox.
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e I'paduk Qynkmun y = Af (x), momyuaercs pactsikeHueM rpaduka y = f(x) Baoas ocu Oy ot ocu Ox
B A pa3 ipu A > 1 unu cxatuem Bosib ocu Oy k ocu Ox B 1/ aAbasmpu A < 1.
e I['padux dpynkuuu y = f(ax), monyuyaercs cxxaruem rpaduka y = f(x) Bmoab ocu Ox k ocu Oy B a

pa3 npu a > 1 uinu pacTsikeHueM B1oJib ocu Ox k ocu Oy B 1/ apazopua < 1.
2. TlocTpoiite ncxoaHbIN TpaduK.
3. IlpousBenute HyKHBIE IPe0OPa30BaHUS U MOCTPONTE HEOOXOAUMBIN TpaduK.

1. y=log,(x —2).
[Toctpoum chavana rpaduk pynkuuu y = log, x.
I'paduk byukuun y = log,(x — 2) moiyunm mapauiebHBIM IEPEHOCOM B0Jb ocu Ox BIOPaBO Ha

v

———— ———————-

4 ¢ : 1 X

2. y=logzx — 2
[Toctpoum cHavana rpaduk Qynkuuu y = logs x.
I'padux pynkuuu y = logzx — 21n0iryduM napajuiedbHBIM IEPEHOCOM BI0JIb ocu (Jy BHU3 Ha 2.

¥y
[]

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ouenka "0oTJIMYHO'" BBICTABISIETCS, €CJIM paboTa BBINOJHEHA B MOJHOM 00BEME C COOIMOIEHUEM

HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3alUCH U BBIYUCIICHUS.
Ounenka ''Xxopomo" BBICTaBISIETCS, €CJIM BBINOJHEHBl TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.
Ouenka '"ya0BJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABWIIBHEBIE PE3YNIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

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

Tema 1.3 KopHu, crenenn u jgorapugmsol
IpakTuyeckas padora NelS. Pemenue norapupmMuyeckux ypaBHeHuil

Heuab: OOGOOIMINTD, 3aKpeNUTh U CUCTEMATHU3UPOBATh 3HAHMS ydyalllUXcs IO METOJaM pEeLIeHHUs
norapupMuUecKux ypaBHeHHNH. DOpMUPOBATH HABBIKH PEIICHHUS YPAaBHEHUN.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparp crmocoObl pemieHus 3amad npodecCHOHATbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBPEMEHHBIE CpEACTBa IMOMCKA, aHANW3a U HMHTEpHpeTanuu MHPOpMaluu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaHJIE.

MarepuanbHoe o0ecneyenue: VHauBUIyalibHbIE 3aJaHusl, CIIPABOYHBIE MaTEPHAJIbl, KOHCIIEKThI
JIEKLIMN.

3aganme:

Pemmre norapudmMuveckne 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.

IMopsinok BbINOJIHEHUS PadOTHI:

Ilepen HayamoMm pelieHUS ypaBHEHUS HYKHO HAWTH 00lacTh JOMYCTHUMBIX 3HadeHHH. Mcmonb3ys
cBoiicTBa Jorapu()MoB 00€ 4acTh ypaBHEHHs HPHBOAUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Totenumpyem obe wactu ypaBHeHus, nomydaem f(X) = g(X). Pemaem momyuenHoe ypaBhenue. T.k.
NOTEHIIMPOBAHNE YPABHEHHS MOKET IPUBECTH K TIOSABJICHUIO ITOCTOPOHHUX KOpHEH, TO JenaeM
MIPOBEPKY. 3aluchiBaeM OTBET.

3anucaTh 3a/1aHiE B TETPaJb U PEIIUTb.
1) log,(2x —6) =3

Pemenne: log,(2x — 6) =3 Ol13:2x —6 >0
2x — 6 = 3%;
2x — 6 =81,
2x = 87;
x = 43,5

[IpoBepum, NpHUHAIEKUT JIN HalAEHHBIN KopeHb O/13:
2:435-6=81>0
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2)

OrtserT: 43,5

log,(2x* —3x —4) =2 O3:2x*—3x—4>0
x> =2x*>—=-3x—4x>0;x # 1
x?—2x2+3x+4=0
—x2+3x+4=0
x2—-3x—-4=0
x1=-1x,=4

[IpoBepum, npuHaiexat i HalaeHHble Kopau OJ13:

3)

4)

x,=—-12(-1)?-3(-1)—4>0
2+3-4=1>0
X, =42-4>—-3:4—-4>0
32-12—-4=16>0
OtBetr: x; = —1; x, =4

logs x + logs(x —4) =1 OI[3:{ x>0

x—4>0
Hcnonb3yem CBOICTBA U ONpeielieHue lorapudma:
logs x(x —4) = 1;

x? — 4x = 5%;

x?>—4x —5=0;

x, =-1;x, =5.

[IpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

—1 < 0, 3Hauut x; = —1- MIOCTOPOHHUI KOPEHb.
5>0;, 5—-1=4>0.
Otser: 5
x> 0;
log,(2x? — 7x + 6) — log,(x —2) =log;, x OJ3: {2x2 —7x+6>0
x—2>0

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

2x2 —7x + 6 = x? — 2x;

2x2 —T7x+6—x*>+2x=0;

x> —=5x+6=0;

X, =2; x, =3.

IIpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

2>0;
x1=2;{2-22—7-2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3-2>0

Ortger: 3.
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dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CIIM paboTa BHIITOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Onenka ''Xxopomo" BBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OLIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"HeyJ10BJIeTBOPUTENbHO' BBICTABISACTCA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOIOB.

Tema 1.3 KopHu, cTeneHu u Jorapugpmsol
IIpakTuyeckasi padora Nel6. Pemenne jjorapupMudecKux HepaBeHCTB

Heanb: OOGOOMUTH, 3aKpEeNUTh M CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIIeHUs
norapupMUUEcKuX HepaBeHCTB. POPMUPOBATH HABBIKU PEIICHUS HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01 Beibuparbs cmocoObl pemieHust 3aaad Mnpo(ecCHOHAIBHOW AEATEIbHOCTH NPUMEHHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIIOJIHEHUS 3a/1a4 IPO(PECCUOHAILHON 1€ TENbHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIH.

3ananue: Pemnre gorapudMUYECKHE HEPABEHCTRA:
1. log,(5x+3) < 3;

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

3. log,(x* —9x+4) >4

IMopsnok BbINOTHEHHUSI PA0OTHI:
PaGotaem mo anroputMmy: UCHONB3ysS ONpeneneHune jorapupma odOe 4acTH HEpaBEeHCTBA MPUBOIMM K
OJTHOMY OCHOBAHHMIO, T. €. mostydaeM HepaBeHcTBO Buaa 10g,f(X) <10gag(X).

[1pu pemennn norapuMUIECKUX HEPABEHCTB HY)KHO YYUTHIBATH CBOMCTBO MOHOTOHHOCTH

norapu@Muueckoi GyHKIIUH, 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).
[Tpu 3TOM HYKHO 00SI3aTEIBHO YYUTHIBATH U 00JIACTH JOMYCTUMBIX 3HAUCHHIA.
Pemenue norapudmMuyeckoro HepaBeHCTBA CBOAMUTCS K PELICHUIO CHCTEM HEPaBEHCTB!
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f(x)>g(x)
npu a > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0

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

3anucarh 3aJJaHU€E B TETPAJb U PELIUTh.
1) log,(5x +3) < 3.

5x+3>0;

CocraBuM CUCTCMY: {Sx +3< 23

5x+3>0;:>{5x>—3;:>{x>—0,6;

5x +3<5 5x <5 x<1 Ortser: (—0,6; 1]

PeluM CocTaBIeHHYIO CHCTEMY: {
2) logys(3x +4) = logys(x* + 6)
CocCTaBUM CHCTEMY HEPABCHCTB, YUUTHIBAs, YTO 00a JIorapru(MHUpyeMbIe BHIPAKCHUS JOIDKHBI

OBITH MOJIOKUTEILHBIMI U OCHOBAHNE MEHBIIIE 1.

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

Pemum COCTAaBJICHHYIO CUCTEMY:

3x+4>0 3x > —4 x>—§
3x +4 < x?+6. —x?24+3x+4-6<0.

x> —=3x4+2>0

KBasipaTHOE HEPABEHCTBO PEIIMM METOI0M HHTEPBAJIOB:
x2-=3x+2=0
x2—3x4+2=0=>x,=1; x, =2

B = T,
1 2

Haiiném pemenne cuctemsl:
o S L
1
-5 1 2

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

CocTaBuM cuCTEMY HEPaBEHCTB, YUUTHIBAs, UTO JJOTAapUPMUPYEMOE BbIpaKEHUE JTOJKHO OBITH
ITOJIOKUTEIBHBIM U OCHOBAaHWE MEHBbIIIE 1.
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x> +7x+10>0
2 v 7x+10< (B
x“+/x + _(E)

{x2+7x+10>0.
X’ +7x+10< 4’

Pemaem kBagpaTHBIC HEPABCHCTBA:
x> +7x+10>0
x> +7x+10=0
X, = —5; Xy = -2 + - +

-5 -2
x>+ 7x+10< 4
X>+7x4+6=0

X1 = _6, Xy = -1 + —— = — +
-6 -1

Haiiném pemienne cuctemsl:

LY INN SOKNS/

-6 -5 -2 -1
Otset: [—6; —5) U (—2; —1]

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

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISACTCSA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HE0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ounenka ''Xxopomo" BBICTaBISIETCSA, €CIHU BBIMOIHEHB TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISAETCSA, €ClIM padoTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJMYUUTh MPABWIBHBIE PE3YIbTaThl U BHIBOJIBI; B X0OJI€
MpOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u JJorapupmsl
IIpakTnyeckas padora Nel7. Pemenue JiorapugMuyecKux ypaBHeHHIl 1 HEPABEHCTB.
Heab: opMupoBaTh HaBBIKHM PEIICHHs JOrapu(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aj1ad NpoPecCUOHANbHON AeATEeIbHOCTH MPHUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWUCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMalUu U
MH(OPMAIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO(ECCUOHATIBHON 1A TENbHOCTH;
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OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE.

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

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

2) %lg (x2 —4x—1) =Ig 8x —lg4x

3) logi(3x +5) +logi(x —1) > -1

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

ITopsinok BbINMOJIHEHHSI PA0OTHI:
1) Haiiti 001acTh TOMYCTHUMBIX 3HAYEHUH.
2) Ucnonw3ys cBoiicTBa Jorapu)MoB 00€ YACTH YpaBHEHHs MPUBOJIUM K OJHOMY OCHOBAHHIO
log, f(x) = log, g(x). [Tlotenuupyem 06e vyactu ypaBHeHus, monydaem f(X) = g(x).
3) Pemaem nonydyeHHOe ypaBHEHHE. T.K. HOTCHIIMPOBAHKE YPABHEHUSI MOXKET MPUBECTH K MOSIBICHHIO
NOCTOPOHHUX KOPHEH, TO J1e1laeM MPOBEPKY.
4)  3ammchiBaeM OTBET.
5)  Hcnone3ys onpezeseHue Jorapudma ode 4acTH HEPABEHCTBA MPUBOIUM K OJJHOMY OCHOBaHHIO, T.
e. moyuaeM HepaBeHCTBO BHa 10g,f(X) <10gag(X).
6) Ilpu peueHnu JnOrapu(pMUYECKUX HEPABEHCTB HYKHO YUYUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapupMUUEcKoi QyHKIIHH, 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 0053aTENbHO YUUTHIBATh U 00JaCTh JONYCTUMbIX 3HAUEHUH.
Pemenune norapnpMudeckoro HepaBeHCTBA CBOINUTCS K PEIICHUIO CHCTEM HEPaBEHCTB!

f(x)>g(x)
npua > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0
f(x) <gX)
npu 0 < a <1 log, f(x) >log,g(x) &1 f(x)>0
gx)>0

1) logix —log ,x—6=0 o/13: x>0
Pemraem 310 ypaBHEHHE METOIOM BBEJICHUSI HOBOM MTEPEMEHHOM
log,x =y

yi-y-6=0;
V1= =2y, = 3;
Bo3sBpaiaemcs k crapoil IeEpeMEHHOM:
log,x=—2 wm logy,x =3.
[Tonyunnm mpocreiinmme TorapuMUIEecKie YpaBHEHHUSI, pellias KOTOPbIC MOTyduM
x=472%; x = 43;
1

X == x = 64.
16

O06a 3HaueHus BXOAAT B 00JIaCTh JOMYCTUMBIX 3HAUCHHM.
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Otser: i; 64.
16
x> 0;
2) log;(2x% — 7x + 6) —log,(x — 2) =log,x  OI3: {2x2 —7x+ 6> 0
x—2>0

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

2x% —7x + 6 = x? — 2x;

2x2 —T7x+6—x*+2x=0;

x> —=5x+6=0;

X, =2; x, =3.

[IpoBepum, npuHayiexat v HalaeHHble KopHu OJ13:
2>0;
x1=2;{2-22—7-2+6=0
2—-2=0
3>0;
x2=3{2-32—7-3+6>0;
3—-2>0

OrtserT: 3.

3) logi(x? + 7x + 10) > -2
2

CocraBuM CUCTCMY HCPABCHCTB, YYHUTBIBAA, UTO HOFapI/I(I)MI/IpyeMOC BBIPAKCHUC TOJIKHO OBITh
IIOJIOKUTEILHBIM M OCHOBAaHHUE MEHbIIIE 1.

X2 +7x4+10>0

1n\"2;
x2+7x+1OS(—)
2

{x2+7x+10>0.
X’ +7x+10< 4’

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

X1 = —5; xp = —2 + - +

x>+ 7x+10< 4
X’ +7x+6=0
X1 =—6; x, =—1 = S - —t S
-6 -1
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Haitném pemenue cucteMsl:

LU ENN SO/
-6 5 -2 -1

Otser: [—6;—5) U (—2;—1]
®dopMa npeacTaBieHHs Pe3yJbTaTa: BBITOJHECHHOE 3a[aHUC

Kpurepun oneHku:

Ouenka "0TJIMYHO" BBICTABISICTCS, €CJIM paboTa BBIOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWJIPHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BBIYHCIICHMS.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClAM padoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISICT IMOJTYYHTh IMPABUIIBHBIC PE3YJIbTAThI U BEIBOJIBI; B XOC
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ounenka ''Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUM.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckass padora Nel8. PaamanHblii MeTOJ M3MepeHHs YIJIOB BpallleHHs W CBS3b C
rpaaycHoii Mepoii. Haxo:xxaeHue 3Ha4YeHUl TPUTOHOMETPUYECKUX QyHKIMI

Hean: dopmupoBaTh HaBBIKM I€pexojia OT paJuaHHONW Mephl YIJIOB K TpajyCHOW M 0OpaTHO,
HaXOXXJCHHUS 3HAUYEHUI TPUTOHOMETPUUYECKUX (QYHKLUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIBbHON JeATENbHOCTH MNPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E;
[IK 1.1.®opmupoBaTh anropuT™Mbl pa3padOTKU IPOrpaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUUYECKUM

3aJaHUCM.

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

3aganue:
1. BeIpaszute B paguaHax BETUYHUHY YTIIa, 33JaHHOTO B Tpaaycax
a) 150° 06)450° B)40°
2. Beipasure B rpagycax BEIUYUHY yIJia, 3aJaHHOTO B paJiiaHax
a) =  6)4m  B) =
10 9
3. Ucnonw3ys omnpeneneHus: TPUTOHOMETPUIECKUX (QYHKITUHN, HAWUTE 3HAKU ATHX (QYHKITUI 7S YTIIOB:
o 2m
a) —210 0) 5
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Ilopsinok BbINOJHEHHS padOThI:

s
1. Papguannas u rpajgycHasi Mephl CBs3aHbl 3aBUCUMOCThIO 180° = m paguaH. [loatomy 1° =

180°’

Y
3HAUUT X ° = Tgo & PanuaH.

. . 180°
2. YtoObl BeIpa3uTh yroj B TpajyCHON Mepe BOCHOJIb3YHTECh COOTHOIIEHHEM 1paj = :

3. Ha‘{epTI/ITe CANHUYHYIO OKPYXKHOCTB, OTJIOXKHUTEC 3aHaHHBIfI YTroJi, IIOMHA, YTO ITOJIOXKUTCIIbHBIM
CUHUTACTCH yroli, OTKHaI[bIBaeMBIf/i IMpOTHUB 4acoBOM CTPCJIKH, a OTPULATCIIBHBIM — I10 YacoBOM CTPCJIKC.

1. Belpasure B paniuaHax BEIUYHHY YyIJIa, 33JJAHHOTO B Tpagycax
a) 120° 6)225° B)10°

2 3
a) 120°=——-120°==; 6)225°=—-225°="" B)10° = —-10° = —,
180° 3 180° 4 180° 18
2. BrIpasute B rpagycax BeIMYUHY YIJIa, 3aJaHHOTO B pajinaHax
) 3n 6)2_” ) 5m

3a 5180° 3 ? ’ 6 2 180° 2 5 180° 5
a) —=— 2 =108 6)=—=—" ==40° B) = = —=—=150°

5 b3 5 9 T 9 6 T 6
3. Hcnonp3ys ompeseneHus TPUroOHOMETpudeckux (GYHKIUM, HAlauTe 3HAKU STUX (DYHKUUN 17
YIJIOB:

2) —120°  6) =
HOCTpOI/IM CANHUYIHYIO OKPYXHOCTb U OTJIOKUM JJAaHHBIC YTJIbI. Yron—120° OTKJIagbIBacM IIO
4yacoBoii cTpeinke. Touka, coorBeTcTBYIOIIas yriay —120° nexxurt B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

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

Kpurtepun onenku:

Ouenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBHINOIHEHA B MOJHOM 00BEME ¢ COOIIIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka '"Hey/10BJIETBOPUTEILHO'" BBICTABISAETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.1 OCHOBHBbIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IIpakTnyeckas padora Nel9. IIpeodpa3zoBanusi TPUTOHOMETPHYECKUX BbIPAKeHUIA.
OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IEeCTBA.

Heab: P@opmMupoBaTh HaBBIKM MPEOOpPa3OBaHUS TPUTOHOMETPUUYECKUX BBIPAXKEHHUM, HCIOIb3Ys
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeiOuparh crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHONW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepunanbHoe obecrnieyeHue:
WunuButyansHble 3a1aHNs, CIIPAaBOYHBIE MaTE€PHAIIbl, KOHCIEKTHI JICKIIHH.

3aganue:
1. HaiiuTe 3Ha4eHUs] TPUTOHOMETPUIECKUX (DYHKIIHIA, €CITH U3BECTHO:

1) cos x= 0,8, %ﬂ <xX< 2T

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

3) tg x= —Z,g <x< T

2. Konebanue nanpspkenus 3anaetrcs popmymnoit: U(t) = U, cos(wt + ¢,).Haiiqure 3Hadenue
HanpsbKeHus, eciiv u3BectHo, uro U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<-.

€0512°-c0548°—5sin12°-sin48°

3.Bremauciure

€0554°-sin36°+c0s36°-sin54°

31
in(T+ tg(=+a cos 2t .
4. YrpocTuTe BBIpaKCHHUE a) S_m(;fr QD _ t( (2 — 2 +tg(m — a); 6) ———— —sint
sin(-a)  ctg(n-a cost—sint
5. JIaHO cos «x= _S; cosf = —z—:; T <X< 37”; T<p <377T.
Harinure sin(«x —p).
6.JIOKaXKHTE TOKAECTBO; Snl—plcosbreos@-psinf _ oy

cos(a—p)cosB—sin(a—pB)sinf -

Ilopsinok BbINOJHEHHsI padOThHI:
1. 3anummTe yciaosue.
2. 3anumuTe GOPMYIIBI OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIIECTB, COJEpIKAIIUE NaHHYIO (DYHKIHIO U
Ty, KOTOPYIO HEOOXOJUMO HAWUTH.
3. Bripasute HemsBecTHYIO (pyHKIHMIO. ECii HE0OX0AMMO HM3BIIeYh KBAaIPAaTHBIA KOPEHb, TO ONPEICTUTE
3HaK UCKOMOH (PYHKIIUH, UCTIONb3YS 33JaHHYIO YETBEPTh.
4. BoluMcnuTe 3HaYE€HUS BCEX HEU3BECTHBIX (PYHKIIHH.

3
1. Jlano: cos «x= 0,8, 7” <xX< 21

Haiitu: sin , tg «,ctg <
Pemenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO
cos? o +sin? x=1

Bripaszum u3 Hero HCKOMyto QyHKIHIO Sin X= +V1 — cos? «
Tax xak cunyc B IV 4eTBepTH NMeET OTPUIIATENILHOE 3HAUCHUE, TO
sin x= —/1 — 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

, sin «
xX=
g c0S X
HO}ICTaBI/IM U3BCCTHBIC 3HAUYCHUA 1 HaﬁHeM HCHU3BCCTHYIO CI)YHKHI/IIO
-0,6 6 3
tg =— = —— = —— = —0'75

0,8 8 4
3) 3amnuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
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tg x-ctga =1

1
Bripaszum u3 Hero uckomyro GpyHKIHIO ctg XK= P

Wl
w

ctg x=—-=-1=

3. Jlano: )sin «= O,6,§ <xX<L T
Haiitu: cos &, tg «,ctg <
Pemenne:
1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOKACCTBO
cos? o +sin? x=1
Beipazum u3 Hero HCKoMyo0 QYHKIUIO cos <= +V1 — sin? «
Tak xak kocuHyc Bo || ueTBepTH oTpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg <=
cos X
[ToicTaBUM U3BECTHBIE 3HAYEHHSI U HAMIEM HEM3BECTHYIO (DYHKIIUIO
. 0,6 6 3 0.75
XX= = —==—-——== -0,
9= 08~ 87 4

3) 3anmmuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO
tg x<-ctga =1

1
BoIpasum U3 Hero HCKOMyro QyHKIUIO ctg &= P

t * 1
== —] —
ctg 3

4. Nano: tg = —Z,g <X T
Haiitu: cos &, sin &, ctg <
Pewenue:
1) 3anumemM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIACCTBO
tg «<-ctga =1
Beipaszum u3 Hero uckomyro QpyHKIu ctg <= tg%

1
ctg x=—1 3
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
1
) cos? «
Bbipa3um U3 HEro HCKOMy0 (DYHKIHIO COS X= + T
g (o

1+tg? «=

Tak kak kocunyc Bo |l yeTBepTu oTpunaTeneH, To cos X= — =—-——=—--=-0,8.

3) 3anuineM OCHOBHOE TPUTOHOMETPUYECKOE TOKIECCTBO
cos? « +sin® =1
Bripasum u3 Hero HCKOMyto QyHKIHO Sin <= +V1 — cos? «
Taxk kak cunyc Bo || yeTBepTH MONOKUTENBHBIN, TO Sin <= +/1 — 0,64 = /0,36 = 0,6.
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2. Konebanwue Hanpsokenus 3agaercs Gpopmymnoit: U(t) = U, cos(wt + ¢,).Haiinure 3nauenne
HanpspbKeHus, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

O<wt<§.

€0571°c0526°+5in71°sin26°
s5in20°c0s25°+c0s20°sin25°

3.Breruuciure
Pemrenue:
c0s71° - c0s26° + sin71° - sin26°

§in20° - cos25° + cos20° - sin25°
Jlis perieHus HaM HEOOXOAUMO HCTIOIB30BaTh (POPMYJIBI CITOKCHHUS:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
c0s71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°
sin20° - c0s25° + c0s20° - sin25°  sin(20° + 25°)  sin45°
4. YrpocTuTe BplpakeHye: SL00 TOE(xm1807)cos (360" a)

= tg45° =1

Ctg(g—a)-ctg(n+a)-cos(37n—a)

HpI/I peHICHUN 2TOr'0 3aJaHUA HYXHO IIPUMCHUTDH q)OpMyHBI IIPpUBCACHUA. [[J'Iﬂ 9TOIr0 BCIIOMHHM
MHEMOHHNYCCKOC IMPABUJIO: 1) Haspanne CI)YHKHI/II/I HC MCHACTCA, €CJIM K apTYMCHTY O HpI/I6aBH$IeTC$I —7n
uiu mn.

Hazpanue (bYHKHI/II/I MCHSCTCs, €CJIN K apryMCHTY O HpH6aBHHCTCH —gn nin g?’l, N- HEYETHOC

YHUCJIO.
2) CraBUTCS 3HAK UCXOAHON (DYHKIIMH, CUUTAS , UTO O- OCTPBINA YOIl
Pewenne:
sin(180° + a) - tg(< —180°) - cos(360° — @)  —sina-tga-cosa  cosa coSa COSa - sina

= sina

cosa cosa

ctg(g —a)-ctg(m+a)- cos(%ﬂ - a) ~ tga-ctga- (=sina)  ctga

sina

5. J1aHO sin &= 18—7; cosf = g; g<oc< m 0<f< g
Hatinure sin(x +p).
Pemenue: Hnst pewmenus HaM HYKHO HCIIOJIb30BaTh bopmymny CIIOKEHUSA
sin(a + B) = sina - cosp + cosa - sinf
Ho HamM HEU3BECTHBI 3HaueHus cos X u sinf.
HaﬁneM CHadaJla 9T 3HAUYCHUS, UCIIOJIb3Yys OCHOBHOC TPUT'OHOMETPHUICCKOEC TOKACCTBO!:
cos? « +sin? =1
Bripasum u3 Hero HCKoMyro QYHKIUIO cos «= +V1 — sin? «

sinf = +4/1 — cos?pB

289 5
Tax xak kocunyc Bo |l yeTBepTu oTpunatenex, To cos <= — /1 2oL
289 289 289 17
9] . 6 25 9 3
Tax xak cuHyc B | 4eTBEpTH MOJIOKHUTENBHBIH, TO sinf = \[ 1- ;—5 = \[E - % = |==5
[ToncraBuM HaliieHHbIE 3HAU€HUS B (DOPMYITY M BBIYMCIUM 3HaYCHHE
sin(e +f).
in(oc +5) 8 4+( 15)3 32 45 13
sin(x =—'-+t|l-=5)c=gzc—52= 5=
17 5 17/ 5 85 85 85

sin(x—pB)cosf +cos(a—pL)sinf _
cos(a—pB)cosB—sin(a—pB)sinp -

6./{okaxuTe TOXKJIeCTBO: tga
JlokazaTenbCcTBO:

Brinuiiem oTienpHO J€BYIO YaCTh TOXKAECTBA U Mpeodpa3zyeM ee, UCIIOIb3Ys (OPMYJIIbI CIIOKEHUS:

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

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

tga
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ToxaecTBo nOKa3aHo.
Bo3moken u apyroii criocob moKa3aTeNbCeTBa:
sin(x —f) cosB + cos(a — B) sinf  (sina - cosB — cosa - sinfB)cosf + (cosa - cosf + sina - sinf)sinf
cos(a — B) cosp — sin(a — B) sinf ~ (cosa - cosf + sina - sinf)cosp — (sina - cosp — cosa - sinf)sinff
PaCKpOCM CKOOKH U IIpUBCIACM HO,[[O6HI->IC cJlaracMabIC

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

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

= : = = tga
cosa(cos?p + sin?B)  cosa g
tg X=tg <
(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJIMYHO'" BBICTABIIACTCA, €CIU PaboTa BHITIOJIHEHA B TIOJIHOM 00BEME C COOI0IEHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypPaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTEIbLHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTBHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTyeckoe 3ansaTue Ne 20
«IIpeodpa3oBaHusl TPUTOHOMETPUYECKHUX BbIpaxkeHHii. PopMyJibl C/10:KeHHsl, YIBOCHUS.
®opmy.ibl npuBenenust. [IpeodpazoBanne cyMMbl TPUTOHOMETPHYECKHUX (PDYHKIMI B
NpousBe/ieHUe, Ipeodpa3oBaHue NPOU3BeeHUs] TPUTOHOMETPUYeCKUX PYHKIUI B CyMMY»

Henb: Hayuutbes — mpeoOpa3oBbIBaTh — TPUTOHOMETPUYECKHE  BBIPDAKEHUS,  UCHOJb3YS
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpoPecCHOHAIbHON NeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:

1. HaiinuTe 3Ha4YE€HHUE BHIPAKCHUS:
€0s578°—c0s42°
cosa—cos3a+cos5a—cos7a

sin78°—sin42°

2. YTpoCTUTE BBIpaKEHUE— : : —.
sin a+sin3a+sin5a+sin 7a

in2 in6
3. JIOKakKHUTe TOKAECTBO: et 0% — ¢4
cos2a+coséba

ITopsinok BbINOJIHEHHS Pa0OTHI
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1) 3anumuTe 3aaHMe W ONpEACTWTe, KaKMMHU (QOpPMYJIaMd TPUTOHOMETPHHU  HYKHO
BOCITOJIb30BaThCA.

2) TlpumenuTe 3TH POPMYIIBI.

3) YopoctuTe MOJyYMBIINEECS BbIpaKEHHE. BblYMCINTE, €CaM 3TO HEOOXOAMMO, 3HAYCHUE
BBIPKCHUS.

sin68°—sin22°
€0S68°—c0s22°

Jlnst pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu MpeoOpa3oBaHUs CyMMbI M pPa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLUN B IPOU3BEIECHHE:

1. Haiinure 3HaueHHE BHIPAXKCHUS:

a+pf a—p
cosa + cosf} = 2cos - cos
2 2
_a+p o a-p
cosa — cosf = —2sin - sin
2 2
a+ a—
sina + sinf = 2sin p - cos p
2 2
. . atpf a-=§
sina — sinf = 2cos - sin >

Pemnrenue:
] ] 68°+22° . 68°—22° )
sin68° — sin22° 2cos TSin— 2c0s45° - sin23° cos45°
= = = = —ctg45° = -1

o_ o™ . 68°+22° . 68°-22°  _DcinAGO.cinD3°  oindGo
c0s68° — c0s22°  _7gin - sin=— 2sin45° - sin23 sin45

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

Jlnsi pemieHUs HaM HY)KHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIIHUH B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosf = 2cos > ' coS >
at+p a—p
cosa — COSﬁ = —2sin 2 Sin 2
a+ a—
sina + sinfd = 2sin > p Fcos— p
. . a+p a—-p
sina — Slnﬂ = 2cos 2 *Sin 2
Pemenue:
25in SX ¥ o 37—
sin3a +sina 2 2 _ 2sin2acosa  cOsa clyer
_ B _3a+a . 3a-a —2si na  sina
Cosda—cosa sin 2sin 2asin a sin a
2
3. JIOKaXHUTE TOXKIECTBO; Snatsm3atomsa _ o3y

cosa+cos3a+coss5a
HJ'ISI peHIeHI/IH HaM HY)KHO BOCITIOJIB30BATHCA (bOpMy.]'IaMI/I Hp606p330BaHI/I$I CYMMI)I 158 pa3HOCTI/I

TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHHE.

Pemrenue:
sina + sin3a + sin5a

=tg3a
cosa + cos3a + cosba g

Brmumiem OTACJIBHO JICBYIO YaCTh TOXKACCTBA U npeo6pa3yeM €C, UCIIOJIb3Yd (I)OpMy.HBIZ
. a+5a a-5a .
sina + sin3a + sin5a  (sina + sin5a) + sin3a ZSlnT "cos——+ sin3a  sin3a - cos(—2a) + sin3a

cosa + cos3a + cos5a  (cosa + cos5a) +cos3a  2¢0s 2% c0s P2% 4 cos3a €0S3a - cos(—2a) + cos3a
2 2

Bocnonb3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
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_ sin3a - cos2a + sin3a_ sin3a - (cos2a +1)  sin3a

- = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a g2¢

tg3a = tg3a
ToxxkaecTBO JOKa3aHO.

CDopMa NMpeacTaBjJdCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIIBHBIX BBEIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 21

IHocTpoenne rpa¢gukoB TPUTOHOMETPUYECKUX (PYHKIIUI € HCIOJIb30BAHMEM IeOMeTPUYECKHX
npeodpazoBaHuii

Heab: HayunTtbes cTpouTh rpa Ky TPUTOHOMETPUYECKUX (PYHKLINI

BoinosiHeHue pa6oTsl ciocodcTBYeT GOPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.

3ananmue:
. TT. (v v
[Toctpouts rpaduk GyHKIMH y = 3sin(x — 2. 3anucaTh CBOMCTBA ATOW (DYHKITUH.

IMopsaok BbINOTHEHHSI PAGOTHI:

[Tpu mocTpoeHnu rpaduka HyKHO BOCIIONIB30BATHCS MTPe00pa3oBaHUSIME IpaUKOB.

1.y = f(x) + b — rpapux ¢ynkiuu mnomydaercs u3 rpadpuka ¢yukiumu Yy = f(X) myrem
napauIebHOTO TIePEeHoca ITOro rpaduka Ha BenmuuuHy Baoib ot OY. Ilpu stom, ecim b>0, To rpadux
byukiun f(X) + b pacmonaraercs Boiie rpaduka Gpynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b)- rpapux dynkumm nomyuaercs u3z rpaduka pyHkumu y = f(X) ¢ momomsro
MapajuieIbHOTO MEepeHoca 3Toro rpaduka Ha BenuuuHy b Brois ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecii b<(, TO cIBUT BIpaBo.

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

4.y = a f(x) — rpadpux ¢ynkuum mnomydaercs u3 rpaduxa ¢yHkuumum y = f(x) ¢ momoruibio
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pacTshKeHUs WK cxaTus rpaduka o ocu OY nmponopiuoHanbHO KO3QPUIMEHTY a, TpUYeM,

ecnu @> 1, To Bce opauHaThl rpaduka af(Xx) yBeIMunBarOTCS B a pas, eciu a< 1, To yMEHBIAIOTCS B
a pas.

5.y = fla x) — rpaduk ¢QyHkuM moaydaercs u3 rpadpuka GyHkiuu y = f(X) ¢ momoripbio
pacTsHKeHUs WK CKaTHsl BAOJIb ock OX MpONnopIUuOHANbHO KOAPPHUIMEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, eciim 0 <a<l, To pactsruBaercs B 1/a pas.

6.y = | f (x] - JUISl TIOCTPOCHUSI ATOTO TpaduKa HYKHO MOCTpOoUTh rpaduk dyHkumu y = f(X) u

0TOOpa3uTh oTHOCHTENBHO ock OX Te yacTu rpaduka, KOTOpPbIE PACIIONOKEHBI HIKE ITOH OCH.
[Tocne moctpoenus rpaduka IpoBeIUTe UCCIIEAOBaHNE (PYHKIUH 110 001Iei cxeme.

T (93 v
Hocrpouts rpapuk GyHKUMH y = 2cos(x + 7). 3anUCaTh CBOUCTBA 9TON (PYHKIHHL.
Chauana noctpouM rpaduk GyHKIHU y = cosx
[Tepenecem rpaduk GyHKIUU y = cos x Hag BieBo. [lonyuum rpadux GyHkumu y = cos(x + g).
PactsiHeM rpaduk nonyduBiieiics GpyHKIuU B 2 paza B1ojb ocu Oy.

i
) =2C08 X+
! {3]

Hccnenyem dyHKImIo mo oomiei cxeme:

D(y) =R;
E(y) =[-2; 2]
y =0, npu X=n/6 + ntn, n € Z;
@yHKIMS 0011Iero BUA.
OyHKUUA HEMOHOTOHHaA,
npu X € (2n/3 + 2nn; 5n/3 + 2mn) — byHKIMS BO3pACTaET;
npu X € (-/3 + 2an;2 ©/3 + 27wn) — GpyHKuUs yObIBAET;

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

7. T=2m.

orwdPE

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HeoOXOIMMOM MOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTENIbHO'" CTaBUTCS, €CId pabOTa BBIMOITHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CAENATh MPABHILHBIX BBIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 22
Onucanue NPpoM3BOJACTBEHHBIX MPOLECCOB ¢ MOMOIIBIO rPaguKoB GyHKIUIH

Hean: HayunTbcs ncnonb3oBath rpaduku GyHKIUH B pEIICHUH TPUKIIAIHBIX 3a1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
[IK 1.1.®opmupoBaTh alrOPUTMBI pa3pabOTKU MPOTPAMMHBIX MOAYJIEH B COOTBETCTBHM C TEXHHUYECKUM

3aJaHHUCM.

MaTepnaﬂbnoe odecmeyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHLIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI HCKHHﬁ.

3aganme:
1. Ha pucynke nzob6pakeH rpaduk 3aBHCHMOCTH KOOPMHATHI OT BPEMEHU
KO0JIeOJIIoerocs Teia.

o oo

x

ITo rpaduxy onpenenure: 1) aMmutyny kosnebanuii; 2) nepuoj kojaebanuii; 3) yactory
Kose0aHuii; 4) 3anumKTe ypaBHEHNUE KOOPAUHATHI.

2. Ectb MrHoBeHHas ¢ororpadus BOJHBI B PE3MHOBOM ILIHYPE.

Omnpenenure: 1) IMHY BOJHBL; 2) aMIUIMTYAY KoseOaHUI YacTHYEK LIHYpa.

| 2N
0 1 N3 /4 5 6\

3. Ilo npexacraBieHHOMY IrpaduKy OnpeaenuTe aMIUIUTYy U IIepHo/] KojeOaHHii
HUTSHOTO MasATHHKA.
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1

0 >
2\ tc

-1

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOAHHIA ONPEICIIUTh AMILTUTY LY, YTIIOBYIO
CKOpOCTB, IEPHOA U YacTOTy. HauepTuTth rpadmk JaHHOTO TapMOHUYECKOTO KOJIeOaHusl.
1) x =15 sin 3zt

2) x = 8 sin /3t

3)x =10 sin zt

IMopsinok BbINoJIHEHUs PAdOTHI:

1) O3HaKOMUTBCS C YCIIOBUEM 3a/1auH, POAHAIN3UPOBATEH IPaduK.

2) Ilo rpaduKy, UCIONIE3Ys] CBOHCTBA TPUTOHOMETPUYECCKHX (PYHKIIUH, ONPENEIUTh HEOOXOIUMbIE
BEJIMYHHEI, 3aITHCATh OTBET.

[pu perennu 3a1a4 HEOOXOAMMO UCIIONIB30BATH CBOMCTBA TPUTOHOMETPUICCKOM ()YHKIIUH
y =sinXx.
dyukuusy = Sin X
['paduikom (HyHKIMU SIBISETCS CHHYCOHIA.

[TonHy!0 HEMOBTOPSIOUIYIOCS YaCcTh CHHYCOU/IbI HAa3bIBAIOT BOJIHOW CHHYCOU/IBI.

[TooBMHY BOJHBI CHHYCOUIBI HAa3bIBAIOT MTOJYBOJHON CHHYCOUIBI (MITH apKOH).

A
y=sinx Y T=2n
. < >

CaoiicTBa QpyHKIMH Y= SiN X:

1) OGnacTh onpeneneHus: GYHKIIUA —MHOXKECTBO JICUCTBUTEIHHBIX YHCEIL.

2) O6nactpb 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]

3) Oro HeueTHast PYHKIMS.

4) Oto HenpepbIBHAS QYHKIHSL.

5) Koopaunats! Touek nepeceuenus rpaduka:-c oceto abenucce: (nn; 0),-c ocbro opauHat: (0; 0).

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

7) Ha npomesxyTkax [27n; ©t + 2nn] pyHKIMS IPUHUMAET MOJIOKUTEIbHBIE 3HaUeHusl. Ha mpoMexyTkax
[-m + 27n; 27n] QyHKUMS TPUHUMAET OTPUIATEIILHBIC 3HAYCHHUSL.

8) IIpomexxyTku Bo3pactanus GyHKIuuU: [-1/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: /2
+ 27an; 3n/2 + 2wn].

9) Touku MuaUMYMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKUIuu: /2 + 21n
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10) ®ynkuus orpaHudeHa cBepxy u cHu3y. Hanmensinee 3HaueHue GpyHkuuu —1, Hanbospliee 3HaYCHUE
1.
11) Oro nepuoanueckas pynxuus ¢ nepuogom 2n (T = 2)

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJJaHNe

Kpurepun oneHku:

Ounenka "oTau4uHo'" craBUTCS, ecnu paboTa BBINOJIHEHA B TIOJHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEI0BATEIBHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

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

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE MOJHOCTHIO U 00BEM
BBHITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTuyeckoe 3ansaTue Ne 23
«IIpocreiine TPUrOHOMETPUYECKHE YPABHEHHUSI H HEPABEHCTBAY

Hean: Hayuntbes pemarts NpoCcTeUIINEe TPUTOHOMETPUYECKUE YPABHEHMS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upate crioco0bl penieHus 3agad npoecCUOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Vcnionb30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAJIM3a U MHTEpIpEeTalud UHPOpMAIUK U
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

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

3ananue:
Pemute TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) cos3x =0
. VA
2) sin (Zx - Z) =-1
3) 3tg (4x + g) =—V3
N _ V3
4) ctg (Zx +E) =—-=

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

Ilopsinok BbINOJHEHHS padOThHI:

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

2. PemuTh ypaBHEHHE.

3. 3ammcars OTBET.
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Pemmme TpuronoMeTpuueckre ypaBHEHUA:
1) sin2x =0

910 YpaBHCHHUE OTHOCHUTCS K YaCTHBIM ClIy4asaM, [IO3TOMY KOPHHU HAXOJAATCA I1O (bOpMy.]'Ie
X=mn, NeEZ
2x = mn,nez,
T A
X =—n,ne
2
. T
OtBeT x = > neZ
2) cos (Sx +§) =-1

OTO ypaBHEHHE OTHOCHTCS K YaCTHBIM Ciy4asiM, I[O3TOMY KOPHHM HaxoJsATcs 1Mo Qopmyie

x=m+2nmn, n€Z

XXXXXXXXXXXX -
5x+§= T+ 2mn, neZ

T
5x=n—§+2nn, nezZ

2
5x = —+ 27n, nezZ

3
27T+2T[ 7
x = =t n, ne
0 2n+2n 7
TBET: X = TR n, ne

3) 2cos3x =-1
1

Paznennm obe gactu ypaBHeHus Ha 2. [Tony4um ypaBHeHHE: cos3x = —-.

1
OTO ypaBHEHHC HE SIBISICTCS YaCTHBIM ClydaeM, a = —-,|a| <1. IIo3TOMy OHO MMeeT perieHue,
KOTOPOE€ HAaxXoAUTCA 1Mo GopMmyJie: x = +arccosa + 2rn, neZ

1
3x = tarccos(— E) + 2mn, nez
1
3x = +(m — arccos E) + 27n, nezZ
s
3x = (- §) + 2mn, nez

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

x=t—+—-n, nez
-9 3

2 2

OrtBeT: x = ++ M neZ

9 io(ex=)=-2

YpaBHEHHE UMEET pelIeHre, KOTOPOe HaXOuTcs Mo GopMyIie: x = arctga + mn, neZ
T V3
6x ——=arctg| —— | + nn, nezZ
4 3
OyHKIUSA y = arctgx HEYETHAs, IOATOMY arctg(—x) = —arctgx.

T V3
6x — z = —arctg 3 + mn, nezZ

6 T 7r+ A

X ——=—— ,

7 A m ne
T

6x=—gn+z+7m, nezZ

6x=E+nn, nezZ
T

x—ﬁ+gn, nezZ



T T
OTBeT: x = 7 + gn, nezZ
V3

5)cos6x - cos3x + sinbx - sin3x = Y

BumuMm, 9T0 N1eBYyIO 9acTh MOKHO CBEPHYTH 110 (JOPMYJIaM CIIOKCHHUS:
cos(a + B) = cosa - cosp F sina - sinf

V3
cos(6x — 3x) = 5

| G

cos3x =

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

3x = +arccos ? + 2mn, neZ

3x = + 2mn, neZ

I+
o]

_+T[+2T[ 7
x—_18 3n, ne

0 _+7r+27r Z
TBET: X = t5T3 n, ne.

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

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HEO0OXOIUMOM TOCIEA0BATEILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPAaBUJIBHBIE PE3yJIbTaThl U BBIBOJIBI; B XOJI€
MpOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 2.2 Tpuronomerpnyeckne ypaBHeHUsI 1 HEPaBEHCTBA

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

Iean: Hayuntbes pemaTs TPUTOHOMETPUYECKUE YPABHEHHUS.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upath crocoObl pemeHus 3a1a4 npoeCCUOHATBHON JesITeIbHOCTH TPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

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

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3aaHNsl, CIPABOYHBIE MAaTEpUabl, KOHCIIEKTBI JIEKIIH.
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3amanmue:

Pelire TpUrOHOMETPUYECKHE YPABHEHHUS:
1) 2sin’x — 3sinx +1=0

2) 8sin’*x + 6cosx —3 =10

3) 6tg?x +tgx—1=0

4) sindx + sin3x =0

5) cos?(m—x) +8cos(m+x)+7=0

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3anumwure ypaBHEHUE U OMNPEICIUTE, KAKUM CIHOCOOOM YypaBHEHHE BO3MOXKHO CBECTH K
MPOCTEHIINM YPaBHEHUSIM.

2. Ecniu HEoOXoauMo, BBEIUTE HOBYIO NMEPEMEHHYIO U PEIINTE YPAaBHEHHE OTHOCHTEIBHO 3TOM
nepemeHHoi. Ilocne pemieHust ypaBHEHHS C HOBOM NEPEMEHHOM BepHUTECh K 3ameHe. JlomkHO
MOJIYYUTHCSL MPOCTEHIIIEE TPUTOHOMETPUUECKOE ypaBHEHUE, PEIIMB KOTOPOE, MOJYyUYUM KOPHU JTAHHOTO
ypaBHeHus. [loMHHUTE, 4TO, €clii ypaBHEHUE COACPKUT (PYHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4ecTh UX 00JIaCTh OIPEEICHHUS.

3. Ecniu ypaBHeHHE MOKHO MpPEACTAaBUTH B BHJE MPOU3BEACHHS HECKOJBKUX MHOXHUTENEH, U
rpaBas 4acTh paBHA HYJIO, TO PA3JI0XKUTE JIEBYIO YaCTh HAa MHOXKUTEIU M HCIOJIb3YH MPaBHIIO, KOTIA
MPOU3BEACHNE paBHO HYyO.  [IpupaBHSIB KaxAbli MHOXHUTENb K HYJIIO, MOIYy4YUM HECKOIBKO
MPOCTEHIINX YpaBHEHHH, KOTOPhIE HEOOXOIMMO PEIIHUTh, YIUTHIBASI 00JIACTh JIOIMYCTUMBIX 3HAYCHHM.

4. 3anumure OTBET.

Peunre TpuronomeTpuueckue ypaBHEHHUS:

1) 2cos?x + cosx = 1

Pewenne:

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

IlycTb cosx = t, TOra Halle ypaBHEHUE IPUMET BUJ 2t +t =1

[lepeneceM | B neByr0 4acTh U MOJTYYUM MOJTHOE KBAIPATHOE YpaBHEHHE

2t2+t—-1=0
D=1-4-2-(-1)=9, VD=3
-1-3

ty=—=-1;
-1+3 2 1
2T TiT:
BepHemcs k cTapoii mepeMeHHOM:
cosx = —1MIIA cosx = %
[Tonyunnu ABa MpPOCTEMIIMX TPUTOHOMETPUYECKUX YPABHEHMsI, MEPBOE OTHOCUTCA K YaCTHBIM
ciydasiM, a BTOpoe perraercs 1o oomei popmyne. Permum ux.
1Dcosx = -1
x =m+2nn, neZ
2)cosx ==
2

1
x = *arccos 2 + 27n, nezZ
T
x =+ 3 + 27n, nezZ

OTBeT: Xx =W+ 2mn, x = +—+ 21n, nezZ

Wl

2) 2cos*x +sinx —1 =10
Pemenue:
DTO ypaBHEHHE COJCPXKHUT pa3HOUMEHHBIC (YHKIIUHU, IO3TOMY Cpa3y BBECTH HOBYIO HEPEMEHHYIO
HC MMOJIYUYUTCA.
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BOCHOHBByeMCH OCHOBHBIM TpI/IFOHOMeTpI/I‘IeCKHM TOXIACCTBOM U BLIpaSI/IM O,[[Hy (I)YHKLII/IIO qepe3
NPYTyto:

cos’x + sin?x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx—1=0
2 —2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin?x —sinx —1=10
910 YpaBHCHHUE C IIOMOIIBIO BBCIACHUIA HOBOU HepeMeHHOﬁ MOXHO IIPUBECTH K PCUHICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUMN.
ITycTh sinx = t, TOrJia HaIlle YpaBHEHHE IPUMET BUM: 2t> —t —1 =0

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

143

t 4 1
27 4 4

Bepremcs k cTapoii mepeMeHHOM:

. . 1
sinx = 1WA sinx = —
[Tonyuyniin ABa OPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCHUTCS K YacCTHBIM

cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.
1) sinx = 1x = Z 4 2mn, neZ
2
. 1 . 1
2) sinx = - x = (=D ™arcsin (— 5) + 1n, neZ
Vs
x=(-D" (— g) + 7n, nez

— n+1 T
x=(-1) 5 + mn, nez

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

3) 5ctg?x —8ctgx +3 =0

DTO ypaBHEHHE C TIOMOINBIO BBEJIEHUS HOBOW TMEPEMEHHOM MOXHO MPUBECTH K PEHICHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

[TycTh ctgx = t, TOT/1a HaIlle ypaBHEHHE MMPUMET BUI: 5t2 — 8t + 3 = 0

YuursiBaem O[3 x # nn, neZ
5t2—-8t+3=0

BepHemcs k cTapoii mepeMeHHOM:

ctgx = 11U ctgx = 0,6.

PemmM nx.

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

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

4) cos2x + cosdx — cos3x =0
Pemenue:
Hcnonp3ys GhopMyssl IpeoOpa3oBaHusi CYMMBI M Pa3HOCTH (YHKIHN B MPOU3BEICHHE, PA3IOKUM
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IPaByIO 4acCTh YPaBHEHUSI HA MHOXXUTEIHN:
2x + 4x 2x — 4x
> " oS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2cos3x - cos2x —cos3x =0
cos3x(2cos2x —1) =0

2cos

cos3x = 0 MU 2cos2x —1 =0
HOJ’Iy‘lI/IJ'II/I ABa HpOCTCfIIHI/IX TPUTOHOMETPUYECCKHUX YPABHCHHUA, IIEPBOC OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Pemmm ux.

1)cos3x =0 2)2cos2x —1=0
Vs —
3x ==+4nn, nezZ 2cos2x _11
nom 2x ==
x=—+—-—nnezZ cosex 2
6 3 b4
2x = i§ + 27n, nezZ
s
x =+ 3 + nn, nezZ
0 =24 in =414 z
TBET:X = +om, x=fodmn,  ne
5) 2sin?(m — x) +5cos(37”—x) +2=0
Pewenne:
CHayana Hy>KHO IPUMEHHUTH POPMYJIIBI IPUBENCHUS: sin’(m — x) = sin’x

3 )
cos <7 - x) = —sinx

[Tonyunm ypaBHeHue: 2sin?x — Ssinx +2 = 0
OTO ypaBHEHHE C IIOMOILIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTth sinx = t, TOra Halle ypaBHEHUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
T4 T2
" 5+3 8 5
2T 4 T4
BepHremcs k cTapoii mepeMeHHOM:
sinx = %I/IJII/I sinx = 2.
1)sinx = ﬁx = (—1)"arcsin% +7n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEIleHHil, T.K. 2 > 1

Vs
x = (—1)”6 + mn,

OtBer: x = (—1)“%+ mn,
(I)OpMa NpeaACTaBJICHUSA Pe3yabTaTa: BIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME € COOJIO/IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.
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OueHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIHM padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHHUsI 1 HEPABEHCTBA

IIpakTuyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHHs

Hean: Hayuntbes pemaTs OAJHOPOAHBIE TPUTOHOMETPUYECKHAE YPABHEHUS.

Brinosnenue padorsl cnocod6cTBYeT GOPMUPOBAHUIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 mpodecCHoHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U
WH()OPMAIMOHHBIC TEXHOJIOTUH JJIS BEITIOTHEHUS 33124 TPO(ECCUOHATBLHON A TEILHOCTH

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

3aganme:
Pemnre TpuronomeTpuueckie ypaBHEHUS:
1) sin®x — Ssinx - 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

Ilopsinok BbINOJHEHHS padOThI:

1.YcranoBure, IBISETCS I ypaBHEHUE OJHOPOIHBIM.

O0HOpOOHBIMU MPUZOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPAGHEHUS 8UOA:

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

2. Ecnu ypaBHeHUe SBISI€TCS OJTHOPOIHBIM YPaBHEHUEM IEPBOr0 MOPs/IKA, TO pa3JieuTe 00e 4acTu
ypaBHCHMUS Ha cosx # 0 mam sinx # 0

3. Ecnn ypaBHeHHe SBIsi€TCS OJTHOPOJIHBIM YpaBHEHHEM BTOPOIO MOPsIKA, TO pa3ienuTe 00e yacTu
ypaBHEHUS Ha cos?x # 0 wuau sin’x # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELIUTE YPABHEHHE OTHOCUTENBHO 3TOM MEPEMEHHOM.

5. BepHuTech K cTapoil NEPEMEHHON M PEUIUTE MOIYYUMBIINECS MPOCTEHIIINE TPUTOHOMETPUYECKUE
YpaBHEHHUSL.

6. 3anummTe OTBET.

Pemute TPUTOHOMCTPUYCCKUEC YPABHCHUS:

1) 2sin®x — 5sinx - cosx + 3cos?x =0

Pewrenue:

VYpaBHeHUE SBISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKHM yYPaBHEHHEM BTOPOTO TMOpsiaKa. UToOBI
€ro pelunTh, pa3acinM 0o0e yacTt Ha cos?x # 0.

2sin’x  5sinx - cosx
- —43=0
, cos?x cos?x
3HaeM, 4TO > = tgx. 2tg*x — 5tgx +3 = 0

Beenem HOByIO nepemennyro. IlycTh tgx = t, TOra Hame ypaBHEHHE IPUMET BUJL: 2t% — 5t +3 =0
Yuurpisaem OJ13: x # ~ + mn, neZ.
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2t2 —=5t+3=0
D=25-4-2-3=1, D=1
b=2"1_1
1—T—
_5+1

tz - T 1,5

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

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

T
OTBeT: x = —+ nin, x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
Chauana nmpeoOpa3yeM apryMeHT , UCIONb3ys (POPMYIIbl ABOWHOTO apTyMEHTA: sin2x = 2Sinx - cosx.
4sin’x — 6sinx - cosx + 2cos?x =0
YpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM ypaBHEHUEM BTOPOTO Mopsaka. UToOb

€ro PelInTh, pa3ieTuM 00€ YacTu Ha sin’x # 0.
4sin’x  6sinx - cosx 2cos’x

- - +—
sin2x sin2x sin2x

cosx

3HaeM, 4To

= ctgx4 — 6ctgx + 2ctg?x =0

sinx
Benem HoByto nepemennyto. IlycTe ctgx = t, TOrna Haiie ypaBHeHUE IPUMET BUT: 2t% — 6t + 4 = 0
VYuaureiBaem O/13: x # nn, neZ.
2t —6t+4=0
D=36—-4-2-4=4, D=
6—2

t 2
2 = =

ctgx =1 wnu ctgx =2

Dectgx =1 x
2)ctgx =2 x

arcctgl + mn, neZx = %+ nn,nez

arctg2 + nn, neZ

OTBeT: x = % + nn, x = arctg2 + nn, nezZ
3) 2sin%x + S5sinx - cosx + cos’x = 4
Pemenue:
VYpaBHEeHUE TIOKa HE SBJISIETCS OJHOPOAHBIM, T.K. B TMPABOM YaCTU €ro BMECTO HYJSI CTOUT 4.
HepeHeceM 4B MMpaBYIO 4aCTh U IPUMCHUM OCHOBHOC TPUTOHOMETPUUICCKOC TOKIACCTBO:
2sin%x + 5sinx - cosx + cos?x — 4(cos?*x + sin?x) = 0
2sin’x + 5sinx - cosx + cos®x — 4cos?x — 4sin’x = 0
—2sin?x + 5sinx - cosx — 3cos’x =0
VYpaBHEHUE Tenephb SBISETCS OJHOPOJAHBIM TPUTOHOMETPHUUYECKUM YPAaBHEHHEM BTOPOTO TOPSIKA.
YT06BI €ro pemuTh, pa3aeianM o0e YacT 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 nepemennyro. IlycTh tgx = t, TOra Hame ypaBHEHHE IPUMET BUJL: 2t% — 5t +3 = 0
Yuurpisaem OJ13: x # ~ + mn, neZ.

2t>—5t+3=0
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D=25-4-2-3=1, D=1
b =2"1_
1= 4 -
t_5+1_15
2T T T

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

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

4)5c0s?x + V/3sinx - cosx + 6sin’x = 5
ypaBHeHI/Ie IIOKa HEC ABJIACTCA OJHOPOAHBIM, T.K. B HpaBOﬁ 4JaCTu €ro BMECTO HYJII CTOHUT 5.
[TepeneceM 5 B mpaByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO:

5cos?x + V3sinx - cosx + 6sin®x — 5cos?x — Ssin?x = 0
V3sinx - cosx + sin?x = 0
BriHeceM o0mMii MHOKHTEIb 32 CKOOKH: sinx(V3cosx + sinx) = 0

sinx =0 wi V3cosx + sinx = 0
1) sinx =0, x =mnn,nezZ
2) V3cosx + sinx =0

ypaBHeHI/IC ABJIICTCA OAHOPOAHBIM TPUTOHOMCTPUYICCKHUM YPAaBHCHUEM IICPBOI'0O IOPAIKaA. I‘ITO6E>I
€ro pelInTh, pa3ieaTuM 00€ YacTH Ha cosx # 0.
V3cosx  sinx

COoSX COSX
V3+tgx=0

tgx = —V3
x = arctg(—\/g) + mn,neZ
X = —arctg\/§ + nn,neZ
T
X =— § + 71n, nezZ
T[
OTBeT: Xx =mn, X = -3 + mn, nezZ

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ounenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIEN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIIBHBIX BHIBOJIOB.
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Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 26

«YucaoBasn nocjaea0BaTeJIbHOCTD,

Hean:
1. HayuuThbcst BRIYUCIIATH Npeaeibl QYHKITUH.

[ee]

< (0
2.Hayuntbcs n30aBiAThCS OT HEOTPEACICHHOCTEH (5) HIIH (;)

cnocoOLI  ee  3ajgaHusl,
nocJjenosarejabHocTH. [Ipenen nociaenoBarenbsnoctu. Haxoxaenue npeaesioB GyHKInm»

3.HayuuTbcs pemarts 3aa4i, CBA3aHHBIE C YUCIOBOMU OCIIEJ0BATEIHOCTBIO.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

BbIYHCJ/ICHHE

YJICHOB

OK 01 Bpei6uparp ciocoObl perieHus 3aj1a4 npo(ecCHOHaTbHON AeATEIPHOCTH MPUMEHHUTEIBHO K

Pa3JINIHBIM KOHTCKCTaM

MaTepHaﬂbﬂoe o0ecneyeHnue: I/IHILI/IBI/I[[yaJII)HI)IG 3alaHuA, CIIPABOYHBIC MAaTCpHajbl, KOHCIICKTbI

JICKIINN.

3ananme.
1) Pemuth 3a1aun Ha YMCIOBYIO MMOCIIEA0BATEILHOCTD.
2)BeranciuTh npeaess GyHKIui

3aganue 1 3aganue 2
1. HaiiTu BOCEMOM 4JIEH IIOCJIEIOBATEIFHOCTH;
1..2.3. n. 6.1i x2-2x-3
2" 3" 2" n+1’ .llmx_,3 7x2+x_12
. Haiitu HOMep uncna 3 B nociaeaoBaTeIbHOCTHU:
27’1 + 1 7 A x2—1
an = nZ Jdimy, 4 vy
3. Beruucnurs:
2
lim (3x2 —8x + 5 - ox”+5x—4
x—>—2( ) 8.lim,_, e
4 lim V2x+1
' xX-2 7 _ 5o
1-V/2x 9.lim V2x+1
e Ty )
51 x*-16 . \/9;/_-!-_)1(—2
. lqu4ﬁ 10.11mx_,3 3

Ilopsinok BbINOJHEHHSI padOThHI:
BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIydae 3aTpyAHEHUS BOCIOJIb3YHTECh CIIPAaBOYHBIMU

MaTCpI/IaHaMI/I), BBITIOJIHUTEC 3aaHUC

3amganue Nel
1. JIeBATHIN WIEH MOCIEeIOBATENBHOCTH ¢, = (j:g;;
2:9-1 17 17 17

= (o53) “ s~ i = O " i
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2. Howmep uncna 6, aBisitonierocs 4wieHoM MOCIe0BaTeIbHOCTU a, = n? —5n  paBeH?
6=n%-5n

n%-5n-6=0
n1:6
I12:-1 —HOCTOpOHHI/Iﬁ KOPCHB T.K. HOMEP HE MOXKET 6BITB OTpULATCIIbHBIM YK CJIIOM.
OTBeT: N=6.
3amanue Ne2
o 0
Haiigure nmpenensl mpeaBapuTebHO H30aBUBIIUCH OT HEOTPEACICHHOCTH (6)
. 281 0 . -9 9 . 9 . 18 . .
1. llmX_,gx— = (—) = 1im &2 _ i X0 i 28 = im2 = 2;
—9x 0 x-9 Xx(x-9) X—9 X X—9 X—3

2 llmx_& x2+4x-5 (0) — lim (x+5)(x—-1)

-1 x-1 (x-1)

=lim(x+5) = lim(1 + 5) = 1lim(6) = 6
x-1 xX—-1 X1

0

x> +4x—-5=0 {x1+x2=—4_>{x1=—5

X1+X2 = _5 -

3. i Vatx—vJa—x _ (9) — lim (Va+x—a—x)(Va+tx+Va-x) _ - lim (Va+x)?-(Va=x)? : atx—a+x
- My x - - xl_,g x(Va+x+va— x) x—>0 x(\/a+x+\/a x) xg% x(Vatx+va=x)

. 2x . 2 . 2
e — A e e — M e — Amo e zr }Lo Ja r'

Breraucnuts npeaciibl UMCIOINNEC HCOIIPCACICHHOCTD (;)

x3 2x% 3x, 4

3 4
4. lim x3+2x%43x+4 (o0 _ lim Bratats li Hetets _ g Lorer0 11
' X2® 4x343x242x+1  \oo) o3 3x2 2x. 1 3.2 1 = = =-==;
x—oo 2X7  SX7  aX L X—00 4-+—+—2+—3 x—>00 4+0+0+0 X—00 4 4
X3 T3 Tx37,3 x x2 x
3 2
2X 3x X 3 1
. 2x3+3x%4x o . @ taEtE . 2ta 2+0+0 2\ _
5. lim ———= (=) = lim &= = lim — 2 = lim = (=)=t
X—00 x“+4 oo xX—00 x_3+i3 xX—00 ;+x—3 x—>oo 040 0
X X

(0 B 3HAMCHATCJIC IIPUHUMACM 3a OECKOHEYHO MaJlyro BGJ'II/I‘II/IHy.)
(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 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, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 Heyouera.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPABUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
IIPOBE/ICHUS pabOThI ObUIN TOMYIIEHbI OIIUOKH.

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

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 27
«HaxoxneHue Npou3BOIHbIX MO onpeaeneHnio. lipasuiaa u popmy.isl 1udpdepeHunpoBanus,

TA0JIMIA POU3BOIHBIX 3JIEMEHTAPHBIX (PyHKIMI»

Hean: Otpabotare ompeneneHue Npou3BOAHON ¢yHKUUHU. [IpuMeHATs (opMynasl U TpaBuia
muddepennrpoBanusi. HayunTecss HaXOAUTH MPOU3BOJIHYIO B 33JaHHOM TOYKE.

BoinosiHeHne padoThI cnoco0CcTBYET (POPMUPOBAHUIO:
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OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCUOHATBHON AEATENbHOCTH PUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO JICSTEIBbHOCTh B  NPOQECCHOHANBHON cdepe, HCIONb30BaTh 3HAHUS 10
(MHAHCOBON TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CUTYaIUAX

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

3aganue:

1. Haiigure y' = (0), ecnuy = x? — x

2. Haiigure y' = (3), eciny = —z

3. Haiitu npowmsBomHble (YHKUMH  HCIIONB3ys IIPaBWIa  BHYMCICHUS U TaOIMIy
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKITUH.

4. BBIMUCINTD MIPOU3BOIHYIO (DYHKIMH B TOUKE.

3amanue 1 3aganue 2

1) y=7x*-4x>+5x2-2; | 6) £(£)=0,5t+0,62+0,8t+8;  £(1)-2
X X4 ! T

2) y=5\/§-%—+ﬁ : 7) f(x)=ctgx-tgx; f (Z) -2

3) y=3ctgx+5lnx-3%; | 8) f(x)=2-5+3-¢%;  £(0)-2
4) y=(9+x?) (2x- 1); 9) f(x)=cosx-(1+sinx); f (E) -?

6.
5)  y=2 10)  fx)=22;  f)-?

3x+5° eX-1"

Ilopsinok BbINOJIHEHHS PadOTHI:

Brruucnenne npon3BoaHON QYHKINH y = f(x) TPOU3BOAUTCSA MO 0OIIEMY MPABHITY
auddepeHIrpOBaHUS:

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

2) BobrunTas u3 HapauieHHOTO 3HaYeHNUE PYHKIMU €€ TIepBOHAYAIFHOE 3HAYCHUE HAXOIUM
npupanienne QyHKIuu:

Ay = f(x + Ax) — f(x)

3) Hemum npupanienue GyHKIUH Ay Ha IpUpAIICHHe apryMEHTa Ax; T.€. COCTABJIsIeM OTHOIICHHE
Ay _ f&x+Ax)—f(x)
Ax Ax
4) HaxoauM mpeJielt 3Toro OTHOIICHHS TIPH Ax — 0, T.e.
Ay f(x + Ax) — f(x)
lim — = lim ———
Ax>0AX  Ax-0 Ax
DTOT npesen U ecTh MPOU3BOHAS OT QYHKIUH y = f(X)

1. Haiiu: y'(x), eciny = 2x? — 3x
Haxoaum npon3BoHy0 110 00111eMY TTPaBHUITY:
1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y + Ay — y = 25% + 4xAx + 2(Ax)? — 3% — 3Ax — 2x% + 3x = 4xAx + 2(Ax)? — 3Ax
2_ —

) i_i — 4—xAX+2(AAXx) 3Ax — Ax(4x-;iAx 3) = 4x + 2Ax — 3
4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3HaueHne npou3BOAHON IpH x = 3.

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

2. Haiitu y’'(4), ecany = vx
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1) y+ Ay = yWx + Ax

2) Ay=\/X+AX—\/§
3) by _ Vx+dx—vx
Ax Ax

4) lim Y _ lim VEHAX—VX _ lim (VXHAX—VX) (VE+AX+VEK) lim *HAX X _ oo Ax _
Ax=0 oy ™ Ax-0 AX - Ax-0 AX(VEHAX+VX) - AX20 Ay (VxAXHVE) BX20 py(VxFAX+VE)
. 1 1
liMax-0 e = 2
o o 1 1
Haitnem 3HaueHue Npou3BOAHOMN B TOUKE X = 4, y'(4) = PN
3. Haiitm mpousBomHbie (QYHKIUH  HCIONB3Yys TPaBWJIa  BBIYUCICHUS W Ta0IHIly

MIPOU3BOJIHBIX 3JIEMEHTAPHBIX QYHKIIUH

Tabnuiia npon3BOHBIX OCHOBHBIX

9JIEMEHTAPHBIX (QYHKIUH.

(x") =nx"* | (e") =¢" (@) =a*Ina | (cosx)'=-sinx
(sin x)' =cosx | 1 ()’ = (tgx)’ = 1
(nx); (g)_COSZX cos® X
¢’ =0,c— const; x'=1; cyy =c-u’
Uxv) =u=+Vv
, 1 . r= [2 !
(&)_2& (u \{) u'v+uv
(u] _uv+uy
—| ==
1 v v
(log, x)" = I
na

1 y=6x"-8x"+2x* -4
y' = (6x* —8x> +2x* —4)' = 24x% — 24X° + 4x;
2 Y=0BX-4*(x+2)
u=5x—-4; u'=5
y' =(6bx-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

1 u=x+1 u' =5

y':(x—ﬂj =v=2x; v'=2
2X

C1.2x-2(x+1)  2x-2x-2 _
(2x)? 4x*

’
uy uv-u
v v?
4x*  2x*

4. BerurcnuTh NpOU3BOAHYIO (YHKIIMU B TOUKE.

y=3x>—8x"+9x* -4

Y (-1)=3-(-1)°-8-(-1D)*+9(-1)2—4=-3-8+9—4 = —6.
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1. y =58in Xcosx

y' (g) = 5((sinx)’ - cosx + sinx(cosx)') = 5(cos?x — sin?x) = 5(cos2x) = 5(cos2 g) = =5cosmt =5+
(-1)=-5

dopma npeacTaBJIeHNs Pe3yJbTaTa: BHIIOJIHCHHOE 3a/IaHNE

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIMOJHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIYIICHBI
2-3 HemoueTa.

Ouenka "yIa0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISET IMOJYYHUTh MPABWIBHBIE PE3YNbTAThl U BHIBOJBI; B XOJE
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBINOJIHEHHOW YacTH PabOThI HE MO3BOJISIECT ClIENIATh MPABUIILHBIX BHIBOJIOB.

Tema 3.1. IIpouzBogHasi pyHKIUHN U ee MPUMEHEHHE

IIpakTuyeckoe 3ansaTue Ne 28
«Bblunc/ieHHe IPOU3BOIHBIX CJOKHBIX QYyHKIMID)

Hesab: HayanuThCst BEIYUCIATH TPOU3BOIHBIC CIIOKHBIX (PYHKITHIA

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1ad npodecCHOHAIbHON JesITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 ImanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENBCKYIO JIEATETLHOCTh B TPO(ecCHOHAIBHOM cepe, UCTIOIB30BaTh 3HAHUS 110 TTPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIHSIX;

OK 04 3¢ddexTuBHO B3auMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.

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

3aganue.

1. Haiitu npousBoAHbIE (QYHKIMM  HCHONB3YyS  MpaBuUja BBIYMCIEHUS M TaOIUIly
MIPOU3BOIHBIX CIOXKHBIX (DYHKIIUH.

2. BBIaucnuTh MPON3BOAHYIO (DYHKITMHU B TOUKE.

3agaaneNel 3amganmeNe2

)y = (mx* +4)° 2)y = m*cos( px* _m);y'(l)z?
3y =" +kx) Ay =k ;- y1)=2
5)y —12PX" M 6)y =ctg(Px ~MX). /)
7)y = In(x* + px™) 8)y =MD + kX .y1(_2)=2
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)y = 10g, (1 + k) 10)y = (™) VX" +MX . y3)

11)y = p*sin(kx+m) 12)y = In( px") y
k*cosmx -

(-3)=2

I'me p —uucio OykB B UMEHH; M — 4UCIO OyKB B paMHUIIMH;, K — YHCIIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHS padOThI:
1. BHUMaTeNnbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHHUS.
2. Tloap3ysch KOHCTIEKTOM JIEKIIMNA U CIIPABOYHBIMH MaTepHallaMH, BBIIIOJIHUTE 3aJaHHeE.

3ananue Ne 1

Haiitn mpousBoaHble (QYHKIMH HMCHOJNB3YS MNpaBWiIa BBIYUCICHHS M TAaOJUIYy IPOM3BOIHBIX
CIIO’KHBIX (DYHKIIUH

«[IpaBuiia BEIYMCIICHHS ¥ TAOJIHILy IPOU3BOIHBIX CIOKHBIX (DYHKIIUI

(u") =nu"u’ (sin u)’ = cosuu’
(e") =e"u’ (cosu) =—sinu-u’
a') =a"Inau’ 1 u’
@) (tgu)':coszxu,:coszu
1 u’ 1 u’
(Inu) ==u"=— (ctgu)' =————u'=——
u u sin“u In“u
1 u’ 1 u’
log . u) = u'= Ju)Y=—u'=—_
(log , u) uln a uln a (u) 2Ju 2Ju

1 y = (BX® —4x)°;
y = ((3.x2 —4x)%) = 5(3x% —4x)*- (3x? — 4x)' =
=5(3x?% — 4x)* - (6x — 4) = (30x — 20)(3x? — 4x)*.
o Yy =sin(3x—x*)

y'(sin(3x — x2))’ = cos(3x — x?) - (3x — x2)’ = (3 — 2x) * cos(3x — x?).
3 Y =6In5x
y' = (101 2x) =10(In 2x)’ =10 . (2x) = 222 _ 10,
2X 2X X
3ananue No 2
BbruncanTs npou3BogHy0 (YHKIIMH B TOYKE.
1. y' = (\gm)’; y'(3) =?2
. X X
! = 2 = 6 ! = 2 + 6 ! — =
= ) 2\/x23+6 (740 2Vx2+6 Vx?+6

' _ 3 _ _ 3
y'(3) = 3216 V9+6 VI5

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIECHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.
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Ouenka "'Xopouo' CcTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOIMYIIECHbI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 29
«['eomeTpryeckue MPUIOKEHUS TPOU3BOTHOI

Henb: HayuuThCcs COCTABIATH YpaBHEHHME KacaTENbHOM K JAaHHOM KPHUBOM B TOYKE KacaHMS;
HAXO/UTh YIII0BOH KO (UIIMEHT KacaTeIbHOH, TPOBEACHHBIA K KPHBOH.

Brinosinenue padorsl cnocod6cTByeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl pemieHus 3aad npoeCCUOHAIbHON NESTEIbHOCTH MPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM

OK 04 D¢ddexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE  KOMaHJIE.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUalibl, KOHCIICKTBI HGKHI/II;'I.

3aganue:

1. Haiinute yrnoBod kod(dduimMeHT kacaTeiabHOW, MPOBEAEHHOW K mapaboine  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. 3navyenne mNPOU3BOAHON (YHKIMH y = f(x) TPH x =x, PABHO YIIOBOMY KOIGDUIIMEHTY
KacaTelbHOU, MPOBEJCHHON K KPUBOH y = f(x) B &€ TOouke ¢ abcumccoil x, , T.. k'= y'(xy) = f'(x,) = tg x
IJI€ %-YTOJl MEXAY KacaTeJIbHOU K KPUBOM B TOUKE M, (xy; V) Y MOJIOKUTEIBHBIM HAIIPpaBICHUEM OCH 0., .

2. YpaBHEHHE KacaTelbHON K KPHBOH y = f(x) B TOUKE UMEET BHI ¥ — v = f (xg)(x — x;p).

3. HampaBrienue KpuBOil B KaXJI0i TOUKE ONpeeNseTcs HalpaBlIeHUE KacaTelbHOW K Hell B 3Tol
TOYKE, MOITOMY JUIsl HAXOXKJICHHs YIJla HAaKJIOHHOW KPHUBOW B JAaHHOW TOYKE HAJO BBIYHCIUTH YIOJI
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

1. Haiitn yronm HakiioHa K OocHM 0,KacaTeabHON IPOBEICHHOW K KPUBOW y =sinx B TOYKE
'
xU = E
-HaiiJIeM IPOU3BOJHYIO (DYHKIIMIO y = sinx y'= cosx

vy ) ' 1
-Hai/1eM 3HAYEHUE TIPOU3BOIHON B TOUKE x, =§ y G) = cnsg =3

-~ > 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKEC paBCH k= tg o« , OTKYyJa == arc th & 26,67

2. ITon xakumu yriaamu napabona y = x? +x 1nepecekaer och 0, ?
-Haiinem Touku nepecedenus napadbosbl ¢ OCbIO O,, PEIIUB CUCTEMY
;= 2 1
{.1- x| {( 1;0)
y=0 (0:0)
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-[Tapabona mepecekaer ocb 0, B Toukax A(1;0); 0(0;0) . Haiiném yrinoBeie ko3¢ ULIMEHTHI
KacaTelbHbBIX K Mapadosie B 3TUX TOUKax

y=@EZ4+x)=2x+Lk(-1)=2(-1D+1=-1,k(0)=2-0+1=1

- BBIYHCIWIMA YIJBI &, u &, , oOpa3yeMble KacaTeIIbHBIMH B TOYKAaX IEpeceueHus: mapadoibl ¢
OCBIO O, tg ogy= —1,0¢;,=135%tg oy = 1, 00, = 45°

3. CocraBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM y = 3x% — x B TOUKE xp = —1

-HauAEM NPOU3BOJIHYIO KPUBOU B TOUKE X,

y=0Bx"-x)=6x-1;y(-1)=6(-1)—-1=-7

-HailZIeM KOOpAMHATY TOYKU KaCaHUSI:

y(=1) = 3(-1) = (~1) = 4 M(—1; 4)

-ocTaBuM B GOpMYIly ypaBHEHHS KacaTelbHOI:

y—4=—7(x+1)

y—4=—-Tx—-7

7x + vy + 3 = 0 — ypasuerile KacameasHol

(I)opMa NMpeacTaBJaCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIMOJTHCHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJYYHUTH IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKUMH U ee IPUMEHEHUe

IpakTnyeckoe 3ansTue Ne30.
Hccaenopanue GyHKUHMH ¢ IOMOIULIO IPOU3BOAHON M NMOCTPOeHUE rPpadUuKOB

Heab: ®opMupoBaTh HaBBIKM HCCIEIOBAHUS (YHKLUH C MOMOIIBIO IPOU3BOJIHON U MOCTPOCHUS
rpauKoB.

Boinosinenue padorsl cnocodocTByeT OPMUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM
OK 03 IlmaHupoBaTh M pPEaTU30BLIBATH COOCTBEHHOE MPOPECCHOHATHHOE W JTUYHOCTHOE Pa3BHUTHE,
MIPEANPUHUMATENIBCKYIO JIEATETLHOCTh B TPOo(hecCHOHAIbEHON cepe, HCTIOIB30BaTh 3HAHUS 110 TTPABOBOM
1 (PMHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHIX
OK 04 B3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTATh B KOJUICKTUBE U KOMaH/Ie

MarepuanbHoe obecnieyenue: VHIuBHayanbHBIE 3a/aHusl, TAOJWUIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3amanme:
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1. HanpsokeHre Ha MUKPOKOHTPOJIEPE MEHSETCS OT BPEMEHH 110 3aKOHY

U(t) = t3 —9t? + 15t + 10. Haiizure MOMEHT BpEMEHH, IPH KOTOPOM HAIPSKEHUE JOCTUTHET
MaKCHMAJIbHOTO 3HAYEHHMS.

2. ®yHKIHSA 3a1aeT TeXHOIOTHUecKuit mporecc. Haiimure sxctpemymsr pynkmum: f(x) = x* — 4x?,
3.DyHKIMS 3a/1a€T TEXHOJIOTMYECKHH mporecc. HMccenenyiite GyHKINMIO HA MOHOTOHHOCTD M
skcTpeMyMsbl: f(x) = 3x% — 25x% + 60x

4. Haiimute mpPOMEXYTKH BBITYKIOCTH (DYHKIIHH:
flx) =x*—10x? +36x> + 100

5. OyHKIM 331aeT TeXHOJIOrHuecKkuid mporecc. Mccnenyiite QyHKIMIO 1O 00IIEH CXeMe U TOCTPOUTE ee
rpaduk:

1. flx) = 5x% — 35,

2. flx) ==

x -4

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI:

1) 3anumuTe QYHKIHIO.
2) Ompezenure, KAKUM aJrOPUTMOM HY)KHO BOCITOJIb30BATHCS JJIS1 BHITIOJIHEHUS 3aIaHHS.
3) IlpuMeHHTE COOTBETCTBYIOIINI aITOPHUTM.
4) 3anuIimre OTBET.
5) Ecnn HeoOxoIMMO MPOBECTH MOJIHOE HCCe0BaHne (PYHKIMH, TO MPOBEAUTE €T0, UCIOIb3Ys OOIIYIO
CXEMY MCCIIEI0BAHNUSA:
1. Haiitu obmacts onpeaenenust Gpynkuuu D (y).
2. Haiitu (ecnu 3TO HE BBI3BIBACT 3aTPyIHEHMIA) TOUKU TepecedeHus rpaduka ¢ ocsiMu KOOPIMHAT
(mpu X =0 u mpu y = 0).
3. UccnenoBarh (hyHKIHIO HA TIEPHOJHYHOCTh, YeTHOCTD U HEYETHOCTb.
4. Haiftu uHTEpBaJIbl MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB U 3HaueHHs (QYHKIIMH B TUX TOUKAX.
5. HaiiTi uHTEpBabl BRITYKIOCTH (BOTHYTOCTH) U TOUKHU Niepernda rpaduka QyHKINU.
6. Haiitu acuMnToThl rpaguka QyHKIUH.
7. HaiiTu OMOHUTEIBHBIE TOYKU U TTOCTPOUTH TpaduK Mo pe3yapTaTaM UCCIIeT0BAHMUS.
8. Haiitu 06macTh 3HaUCHUH.

1. HccnenoBarh QyHKIMIO y = X3 — 6x? + 9x — 3 U IOCTPOUTH TpaduK.

-(YHKIIMS OIpe/ieJIeHHa Ha BCeil YnCIOBOM NMPpsAMOIL: D(x): x € (—oo; )

-nanHas QyHKIUS HE SBISETCS HU YeTHOM, HU HEYETHOM: y(—x) = (—x)3 — 6(—x)? + 9(—x) — 3 = —x3 —
6x% —9x — 3 = —(x3 + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKYy mepecedeHusi Trpaduka C OChIO O, , mosorag x=0 , IOJIYYHUM y = —3 TOYKH
nepeceyeHus rpaduka c ocelo O, B JAHHOM Cy4yae HalTH 3aTPYAHUTEIBHO.

-HaAEM NPOU3BOJIHYIO: y' = (x* — 6x% + 9x — 3) = 3x* — 12x+ 9

-HaAEM KPUTUYECKUE TOUKH, JIJIsl ATOT0 y' = 0 ,T.€ 3x* — 12x+9 =0

X2 —4x+3=0;x;, = 1;x, = 3
-uccienyeM QyHKINI0 HAa MOHOTOHHOCTh

+ - +

v

1 3
(—o0; 1)u(3; ) rpaduk GyHKIUU BO3pacTaeT, (1;3)-yObIBaeT
-uccienyeM QyHKIHIO Ha SKCTPEMYM:
y(1) =1—-6 +9 — 3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)T0oukamin
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-MCIIOJIB3YSI MTOJTyYEHHBIE TAHHBIE CTPOUM MCKOMBIN TpaduK.

.S

w

No

RN

AN
(0] IA 6 8 10 12

\/

[en]

[REY

No

w

1S

(€]

2. HWccnenoBaTh (QYHKITUIO U TIOCTPOUTH €€ rpaduK.

¥
}:‘:

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

Takyro ke TOYKY HOJY4YHM, €CITU MpHUpaBHsAeM (QYyHKIHIO K Hya0. Touka x = 0 - eIWHCTBEHHAs
TOYKa IIEPECEUCHHUS C OCAMU KOOPAUHAT.

3. [IpoBepsieM GYHKIIMIO HA YETHOCTh

yex) = S = 2

—2x—2 X+2

yl—x) = yla); y(—x) = —y(x).
Wrak, QyHKIMS HA Y€THAsI, HA HEYETHAS, HEMEPHOINYECKaL.

4.]_—[.]'[5{ OTBICKaHHA UHTCPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO TPONU3BOJHYIO (I)YHKI_II/II/I

p 9 1 1
2x(2x —2) —xF 2 42t —4x— 220 220 —4x

(2x—2)  (@x-2  (2x-2)

y:

[IpupaBHUBas ee K HYIIO, TOTYyYUM KpUTHYeCKUE TOUkH x = 0;x = 2. OHM pa3OuBarT 001acTh
OIIpeeIIeHUs Ha CIEAYIOIINE HHTEPBAIIBI MOHOTOHHOCTH (—02; 0 U (0; 1)U (1 2) U (2; +00)

Uccnenyem moBeneHne MpOU3BOIHOM ClIeBa U CIIpaBa OT HAMJACHHBIX TOUEK pa3OUeHHS.

I'paduaeckn nHTEpPBATBI MOHOTOHHOCTH OYyT UMETHh BUJT

¥
-+ - = g
0 1 2

Uccnenyemast pyHKImst 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
«PelieHne NPUKJIAAHBIX 32124 € IOMOIUbIO IPOU3BOIHOM

Heuab: HayunThcst IpUMEHATh MPOU3BOAHYIO (DYHKIIMH IIPU PELICHUN MPUKIIAJHBIX 33/1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crnioco0sl peuieHus 3agad npopecCUOHaIbHON JEATeNbHOCTH NIPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqn30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIHbHOCTh B IPOPECCHOHATBLHOM cdepe, UCIIONb30BaTh 3HAHUS TI0 TPAaBOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUAX

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

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHU3ALUN MEXHALMOHAIBHBIX W MEXPEIUTHO3HBIX OTHOIICHUN, IPUMEHATH CTaHAApThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH Cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILMUIIBI OEpexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUAX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYPHI ISl COXPAHEHUS U YKPEIUIEHUsI 3[J0POBbs B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
S3bIKaX.
[1K1.1.®opMupoBath aaropuTMbl pa3pabOTKH MPOTPaMMHBIX MOJAYJIEH B COOTBETCTBUM C TEXHHUYECKUM

3aJaHHUCM.

MarepuanbHoe obecnedyenue: VHIuBUAyanbHbIE 3a/laHUs, TaONHIA MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3aganue:

1. JInst cocraBieHHs alropuTMa MOMCKA HEOOXOAMMO PEIIUTh 33/7ady MaTeMaTHUeCKH: YTOObI
YMEHBIIUTh TPEHUE KUJIKOCTH O CTEHBI M JTHO KaHaja, HY)KHO CMauMBaeMy0 €10 IUIOIAJIb CAEeNaTh Kak
MOXKHO Majoi. Tpebyercs HalTH pa3Mepbl OTKPHITOTO MPSMOYTOJILHOTO KaHajla ¢ IUIOIAAbI0 CeUeHHs
45m2 MPHU KOTOPBIX CMauMBaeMas IJIoaab Oy1eT HauMeHbIIEeH.

2. .CocTaBbTe TEKCTOBBIN (paii pemeHus 3aJauu A HalMCAaHUs allTOpUTMa: UMEeTCs IMPOBOJIOKa
1uHON a MeTpoB. Tpebyercst orpaAuTh 3TOM MPOBOJIIOKOW MPSIMOYTOJIbHBIN y4acTOK 1eXa, 0O/1Ha CTOpOHA
KOTOPOTO MPUMBIKAET K CTE€HE, TaK, YTOOBI IJIOLaAb OTOPOKEHHOTO yJyacTKa Obljla HanOObIIEH.

JInis OThICKaHMSI HAMMEHBUIET0 W HauOOJbIlero 3HadeHus GyHKUMHU, auddepeHuupyeMoil BHYTpU
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OTpe3Ka M HENpPEepbIBHON Ha €ro KOHLAX, CIEAYeT HANTH BCE KPUTHUUECKUE TOUKM (DYHKLUH, JISKaIUe
BHYTPU OTpPE€3Ka, BBIYUCINUTh 3HAYCHUS (QYHKIUM B ITUX TOUKAaX M Ha KOHIIAX OTpPE3Ka, a 3aTeM U3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaNMEHbIIee U HauboJIbIIee.

I[opsiok BbINOJIHEHUS PA0OTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoBepsieM, Kakue U3 HalICHHBIX KPUTHUECKUX TOUYEK JIEKAT BHYTPH 3a/1aHHOTO OTPE3KA.

3. Haxomum 3HavyeHuss yHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKHX TOUYKAX, KOTOPHIE
[I0Na/lat0T B 3TOT OTPE3OK.

4. W3 Bcex mosydyeHHBIX 3HAaUeHUN (QYHKIIMU BHIOMpaeM HauMeHbIIIee U HaubobIiee.

1. Tpebyercs U3roTOBUTH J€Tajdb B BHUAEC MPAMOYTOJIHHOIO Mapajljiesienuiesia, B HIKHEM
OCHOBAHHHU KOTOPOTO JIGKHUT KBaZpaT (BEpXHss 4acTh OTKpPHITAa), a 00beM paBeH 108 om®. IIpn xaxux
pa3Mepax JeTajal Ha ee U3rOTOBJICHHE MOM/IeT HauMEeHbIIIee KOJIMYeCTBO MaTepuana?

Pemenue: 1. [TycTh cTOpOHA OCHOBaHUS paBHA X CM, a BbIcOTa — h cMm.

2. O6beM napaienenunena V=x*x*h=x’ h Wi 1o YCIOBUIO x% h=108.

BbipasumM 3 9Toit hopMyIIsI BeicOTY mapamienermmena: h=108/x 2. (1)

3. C pmpyroif cTOpoHBI, YTOOBI y3HATh KaKO€ KOJMYECTBO MaTepualia MONAET Ha M3TOTOBIICHUE
AeTand HeoOXOAMMO HAWTH IUIOMIAAh S TOJIHOW MOBEPXHOCTH Mapairienenurnena 0e3 ydera BEpXHETo
ocHoBaHusl. [11o1maas TOBEpXHOCTH MapaieNenumea HaxoauTes mo Gopmyse

Snona=2(X*x+x*h+x*h)=2(x? +2xh). [lnomans OCHOBaHUs paBHA SOCH =X’ , €€ HAJ0 BHIYECTh W3
nosy4eHHoi popmyisl S=Smona*Soca=2(x% +2xh) - x* = x? +4xh.

4. [ToncraBum BMecTo h Beipaskenue (1). [Tomyuum Gopmyity miomnaam 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, HEOOXOAUMO MPUPABHATH MPOU3BOIHYIO K HYJIO:

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

ajgee HaxXOIuM 2x3 =432;

x° =216;

x=0.

7. [omyunnu x=6 — TOUKy MUHIMYMa, cliefioBaTelabHO, S(6)=108 cM? HaMMeHBIIIee 3HAUCHHUE.

9. CnenoBareiabHO, CTOPOHA OCHOBAHUS X paBHa 6 CM, a BBICOTA h=108/x* =108/36=3 cm.

OtBet: cTOpoHBI 6aka 3 u 6 cMm.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOIIOJEHHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU padOTa BBITIOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE

IpakTuyeckoe 3ansiTue Ne 32-33
«Haxosk1eHne oNTHMAJIBHOTO Pe3yJIbTaTa ¢ IOMOIILI0 MPOU3BOAHON B MPAKTHYECKUX
3aga4ax»

Hesan: HayauThCst IPUMEHATh MPOU3BOAHYIO (GYHKIIMH IIPU PELICHUU 33/1a4.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupats criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlmaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JIMYHOCTHOE PA3BHUTHE,
IPEINPUHIMATENbCKYIO eI TeIbHOCTh B IPOPECCHOHATIBLHOM cdepe, UCIO0NIb30BaTh 3HAHUS IO TPAaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh K pabOTaTh B KOJUICKTHBE M KOMAH/IC

OK 06 IIposBisaTh TIpa)kxIaHCKO-NATPUOTUUYECKYIO MO3MIMUI0, JAEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4€TOM TapMOHM3ALMU MEXHAIMOHAIBHBIX W MEXPEIUTMO3HBIX OTHOLUEHUN, MPUMEHSATh CTaHIAPThI
AHTUKOPPYILIMOHHOIO IIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIEH Cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeXIMBOTO MPOU3BOACTBA, 3()(PEeKTUBHO AECHCTBOBATH B
YpE3BbIYANHBIX CUTYALUSAX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYpHI 111 COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccnoHaNbHON JeATeNbHOCTH M TMOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKon
[IO/IFOTOBJIEHHOCTH

OK 09 Ilonp3oBaThcst mpodeccCHoHaNbHON JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM W MHOCTPAaHHOM
SI3BIKAX.
[1IK1.1.®opMupoBaTh anropuT™Mbl pa3pabOTKH MPOrPaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHHUYECKUM

3aJaHHUCM.

MarepuanbHoe obecnedyenue: VHIuBUyanbHbIE 3a/laHUs, TaOJNHIA MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3ananne:

1. Wmeercs kBagpaTHBIN JIUCT 5KECTH, CTOpOHA KoToporo a=60 cM. Bripe3as mo Bcem ero yriam
paBHBIE KBaJpaThl U 3arubas OCTaBUIYIOCS YacTb, HYKHO H3TOTOBUTH NPOM3BOACTBEHHBIN UMK 0e3
KpbIIKH. KakoBbl JODKHBI OBITH pa3Mepbl BBIPE3aE€MbIX KBaJAPaToOB, YTOOBI MPOM3BOJCTBEHHBIH SIIMK
nuMen HanbompIIHni 06beM?

2. IIpoexTupyercst KaHall CUCTEMBI CIIMBA C MPSMOYTOJIbHBIM ceueHreM 4,5 . KakoBbl TOKHBI OBITh
pa3Mepbl ceueHus1, 4TOObI 17151 OOIMIIOBKHM CTEHOK M JIHA MOLUIO HAaMMEHbIIee KOJIMYeCTBO MaTepuana?

JInst OThICKaHUSI HAaUMEHBIIEro U HauOoJbLIero 3HaueHus GyHKUuH, auddepeHImpyemMoil BHyTpH
OTpe3Ka U HENpPephIBHOM Ha €ro KOHIIAX, CJIeAyeT HaWTH BCEe KPUTHUECKUE TOUKU (DYHKIMH, JIEKaIue
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMHM B ITUX TOUKAaX M Ha KOHIIAX OTpe3Ka, a 3aTeM U3 BCEX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HaMEHbLIee U HanOobIIIee.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Haxoaum KpuTHYECKUE TOYKU (HYHKIINU.

2. IIpoBepsieM, Kakue U3 HaWJIEHHBIX KPUTHYECKUX TOYEK JIEKAT BHYTPH 3aJaHHOTO OTPE3Ka.

3. Haxonum 3HaueHWs (QyHKIMM Ha KOHIIAX OTpEe3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
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MIONA/al0T B 3TOT OTPE3OK.
4. U3 Bcex mosydyeHHBIX 3HaUeHUN QyHKIIUU BbIOMpaeM HauMeHbIIIee U HaubobIiee.

3amava 1. IIpoyHOoCTh OallkM MPSIMOYTOJBHOT'O CEYEHHUsS IMPOMOPIMOHATBFHA TPOM3BEACHUIO €&
IIMPUHBI HAa KBaJpaT BBICOTHI. Kakoe ceueHue JODKHA MMETh 0anka, U3 IMWIMHIPUYECKON 3arOTOBKU
paauyca R, 4To0bI €€ mpouHOCTh OblIa HanOOJbIIEH? (pUCYHOK 1)

ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUIECKON 3arOTOBKU

Pemenne. CocrapineHwe MareMaTudeckod Mmozaenu. OnTummsupyeMas BeIMYHMHA - IPOYHOCTh
OalKH, IOCKOJBbKY B 3a1ade TpeOyercs BBIACHUTH, KOIJa NPOYHOCTH Oaakv OyIeT HauOOJbIIEH.
OG603HaYuM ONTUMHU3MPYEMYIO BEIMYMHY OYKBOM y. IIpOYHOCTH 3aBMCHT OT HIMPUHBI M BBICOTHI
HPAMOYIOJIbHUKA, CIIYXKAIEro OCeBbIM cedyeHueM Oanku. Illupuny OGanku 00603HaYuM OYKBOM X.
[ToCKONBEKY OCEBOE CEYEHME MPEACTABISAET COOOM NMPSIMOYTOJIbHHUK, BIMCAHHBIA B OKPYXKHOCTh pagMyca
R, To 0<x<2R

Bricora h HpﬂMOYFOJ'IBHI/IKa CBSI3aHA C €ro WIMPHHOI cooTHomeHmeM * +H°=4R* (o teopeme
[udaropa), 3Hauur, 1 = 4/ -z,

xh?

[IpouHOCTh GaJIKM Y MPONOPIIOHATEHA IPOU3BEIECHUIO ,T.e. ¥ =kxh? (rne xoappurnment k

— HEKOTOPOE TOJIOKUTEITHHOE YUCIIO).
3naupr ¥ = Ex(4RR* — x%),rge x € [U; 2H).
Pabora ¢ cocTaBiIeHHON MOJEIBIO.
Jlis Gyrxuun ¥ = EXERR® — x%),r2e X € [0 28} yano Haiiti yiaws.
Nmeem:
Umeesm: v = lR%y — krx?
V' = 4kR?*— 3kx?
[IpupaBHUBaeM TPOU3BOAHYIO HYIIIO, TOJTYYUM
4kR?-3kx?= 0
2_.‘3 2Rr
V3

[ 5]

-wg':v

X=5=
3al[aHHOMy OTPEC3KY IMPUHAJICIKUT JIMIIb TOYKA

Boruncnum 3naueHne GyHKIMU B TOUKE HA KOHIIAX OTpe3I<a B Toukax 0 u 2R.
Nmeem
f0)=0 fQR)=0 f(3Z) >0 3HAUNT Viues =f (ﬂ)

B 3amaue chopammBaeTcsi, Kakoe CEUCHHME JOJDKHA HMMETh Oalka HauOOJbIIeW TPOYHOCTH.

BrisicHuM, 4TO IMIMpUHA MPSIMOYTONBHUKA, SBIISAIONIAS OCEBBIM CEUEHHWEM HamOojee MPOYHON Oalkw,
2R
V3
paBHa
Haiinem BbICOTY:
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h? =4R%—x*

Z 2
HESYY. R
3 3
282 R =

|

i
<
&N

h = —

OtBet: CeueHneMm OajKy JTOJDKEH CIYKUTh HPSMOYTOJBHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
IIPUHE PABHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY K€ pe3yJIbTaTy, OMUPAsCh HA CBOU
ONBIT, HO OHM TPHHUMAIOT YKa3aHHOE OTHOIICHHWE paBHBIM 1,4 (IpuOMMKEHHOE 3HAYEHHE
HPPaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

®opma nmpeacTaBieHUs pe3yJIbTaTa: BBIOJHEHHAsS padoTa.

Kpurepun oneHku:

Ouenka "oTiaMYHO'" CTaBUTCA, €ciid padoTa BBHINOJHEHA B IMOJHOM O0OBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "'yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHINOJHEHA HE TTOJHOCTHIO U 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakTyeckoe 3ansaTue Ne 34
«HHTerpan u nepsoodpasnasi. Haxoxnenue HeonpeaeJeHHbIX HHTEIPAJI0B IPH MOMOIIT
CBONCTB HHTEIrPajoB»

Hean: HayunTbcss HaXOOUTh HEONPEAEIEHHBIE HHTETPANIBI HENIOCPEACTBEHHBIM UHTEIPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB MHTEIPUPOBAHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupath crocoOsl pemieHus 3aaa4d npohecCHOHATbHON IeSATENbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 ImanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO JeSTEIbHOCTh B MPO(eccCHOHANBbHOM cdepe, UCI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIIUSIX

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

3aganue:
B cooTBeTcTBUM € TEXHOIOTMUECKOW KapTOM MPOEKTa HAUTH CIIEAYIOIINE HHTETPaIbl:

1. f(%x3 - %xz + 5) dx
2. [3(2x? —1)%dx
3. [x3(1 + 5x?)dx
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4. [(G+Hdx
5. J(5vx® — 7Vx3)dx

Kpatkne Teoperudeckne cBeieHUs:
Ceoticmea HeonpedenieHHo20 uHmezpaia

1) j mf (x)dx = m j f (x)dx, m-const
2) j (f (X) £ g(x))dx = j f (x)dx + j g(x)dx

Ta6ﬂl/ll/;a OCHOBGHbIX UHmMezpajlos

1) jdx:x+C;
Xn+1

Z)Ix”dx: +C,n=-1;
n+1

dx
3) |—=I X
)-[x n|x+C
4)jexdx:eX+C;

aX
5 |a*dx=—+C;
)J. Ina

6) jsin Xdx=-cosx+C;

7) jcosxdx:sin X+C;

dx ]
8) jcoszxzthJrC,

9)J dx =—Ctgx+C;

sin? x
dx ]
10) | —==arcsinx+C;
J ==
dx
11 =arctgx+C..
) j1+ NG g

Ilopsinok BbINOJHEHHsI padOThHI:

CoBOKYMHOCTB BceX NMepBOOOPA3HBIX Ul (YHKIIMU HA3bIBAETCS HEOMPEACIEHHBIM HHTEIPAJIOM.

OcHOBHBIE CBOMCTBA HEOTPEIETEHHOTO UHTETpasa

D) J(f@) +g@))dx = [ f()dx + [ g(x)dx

2) [kf(@)dx =k [ f(x)dx

HenocpeacTBeHHOe UHTErPUPOBAHUE OCHOBAHO Ha MPSMOM HCIOJIb30BaHUU TAOIMIIBI HHTETPajoB.
MoryT npencTaBUThCS CIEAYIOLINE CIIyYau:

1) JlaHHBIH WHTErpaJl HAXOAUTHCS HEMOCPEJICTBEHHO 10 COOTBETCTBYIOIIEMY TaOJIUYHOMY
UHTErpaiy.

2) JlaHHBIN WHTErpa MOCie MPUMEHEHHs CBOWCTB 1M 2 MPUBOIUTCSA K OJHOMY WIIM HECKOJIbKAM
TaOJIUYHBIM UHTETpaIaM;

3) JlauHbIid ~ MHTErpaj  TOCIE  DJIEMEHTAPHBIX  TOXKACCTBEHHBIX  MNpPeoOpa3oBaHUid, Haj
MOJIBIHTErpaibHON (PYHKIIMEH M ,ipuMeHsst cBoMcTBa 1M 2 MPUBOIUTCS K OAHOMY MIIM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.
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B cooTBeTcTBHM € TEXHOJIOTMYECKONW KapTOM IIPOEKTa HAUTH CIICAYIOIINE UHTETPaIbl:
1. [6x%dx —umcmonb3yem CBOMCTBO 2 U hopmymy 2.

n+1
[x"dx =>—+c Tlomyunm:
2+1 3
f6x2dx=6fx2dx=6%+c=6x?+c=2x3+c
2. [4(x*—x+3)dx  Hcnonw3ys coiictBa 1 u 2 u, popmynsl 1 u 2 momydum: 4 [ x2dx —

3 ax? 4
4fxdx+12fdx=4%—%+12x+c=5x3—2x2+12x+c
- mnocrossHHas uWHTEerpupoBaHus C paBHa anreOpandecKko CyMMe TpeX [MOCTOSHHBIX
HUHTCI'PUPOBAHUA .

3 2
3. [2Bx—1)%dx =2 [(3x = 1)%dx =2 [(9x* = 6x — 1)dx =297~ 26—+ 2x + ¢ = 6x> — 6x” + 2x + ¢

x3+3x2%+4x .
4. [——adx —pa3zie’IuM TOYJICHHO Ha X, TIOJIYYHM:

, x3  3x?
f(x +3x+4)dx:?+7+4x+c
1
dx - x_EH
5 5 —Hcmoib3yeMm popmyny 2 [xzdx = I, tCc=

2

+c=2Vx+c

X
NIH| NI

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE€ MPABWIBHO M AKKYypaTHO BBIIIOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBINOJIHEHHON YacTH TaKOB, YTO IO3BOJISET IMOJNYYUTh IMPABUJIbHBIC PE3yibTaThl U BBIBOJBI, B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 35
«HHTerpupoBaHue METOAOM 3aMeHbI IepPEeMEHHOI»

IIe.m;: Hay‘lI/ITBCSI BBIUUCIIATH HHTCTPAJIbL CII0coO0M IOACTAaHOBKH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp crnocoOsl pemieHus 3a1a4d npohecCHOHaIbHON JIeSTEIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peav30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIONIb30BaTh 3HAHUS 10 MPaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIIUsIX

MarepuanbHoe o0ecnieyeHme:
WNuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3amanme:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOW IPOEKTa HAMTH HWHTETPAJIbL:

84



1. [(124 - 5)7dx
2. fsjis

3. fx\/x2 7 dx
4 f cosx
5
6

3\/ Slnx
. [ tgxdx

dx
) f1+16x2

IMopsiiok BbINOJTHEHHE PAOOTHI:

B ocHOBe MHTErpupoBaHHs METOJOM 3aMEHBI NMEPEMEHHON (MM CITIOCOOOM ITOCTAHOBKH) JICKUT
CBOWCTBO WHBAapUAaHTHOCTH (POPMYJI WHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEAYIOLIEM: €CIH
[f)dx=Fx)+c,10 [ f(w)du =F(uw) +c,rae u(x) npousBonHas nuddepenuupyemas GyHKIUS OT X.

3aMeHa IepeMEeHHOM B HEONPEACICHHOM UHTErpajie MPOU3BOAUTCS C TIOMOIIBIO MOJCTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rne t-HOBas mepeMeHHas, a ¢(t) HenpepblBHO auddepeHnupyemas (GyHKIUSA
[ f)dx = [ f(o®)¢'(®)dt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

x?%dx
L f8+x3

-T.K. d(8 + x%) = 3x%dx , TO

8+ax3 8+x3
-rojlarag 8+ x3 =+t HOHy‘IHMZ%de= sIn@® +c= §1n|8+x |+ ¢
2 f cosxdx __ f d(sinx)

4-+sm2 4+sin2x

x2dx f d(8 + 3x3)
3

H03TOMy, UCTONB3ysl MOJCTAHOBKY ¢ = sinx , NPUXOJUM K TaOIHMIHOMY

inx

=—arctg +c= —arctg( )+ c

uHTerpany: [ - 4+t2

eXdx d(e")
3 ==l n=

> dt 1
-BOCIOJIb30BABIIMCH MTOJCTAHOBKOU t = e*, IIPpUBOJUM K Ta6J'II/IIIHOMy HHTCrpairy f\/ﬁ = arcsm; +

. ex
c= arcsm? +c

IIpumeuyanue: dx = %d(ax + b)

1
xdx = Ed(xz)
e*dx = d(e*)
dx = dd
— = d(n()

cosxdx = d(sinx)
(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TOCIEAOBAaTENHHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh MPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh MMPABUJIbHBIX BBIBOOOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IMpakTnyeckoe 3ansiTue Ne 36
«Teopema HbroTona-Jleiionnua. BorunciieHue onpeieieHHbIX HHTErPAJI0B Pa3INYHbIMU
MeTOoJaMID)

Hean: HayduThbcst BRIYKCIATH ONpeneeHHbIN nHTerpa no ¢opmyine Herotona-JleliOnuna.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats cioco0sl penieHus 3agad npoecCuOHaTbHON AEATEIbHOCTH MTPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnarupoBath U peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENBCKYIO JIESTEIbHOCTE B IMPOQECCHOHAIbHON cdepe, WCIOIb30BaTh 3HAHUS IO
(bMHAHCOBOW TPAMOTHOCTH B PA3IIUYHBIX KU3HEHHBIX CUTYaIHAX

MarepuajbHoe obecnedeHne:

I/IH[[I/IBI/IZIyaJII)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HCKHHﬁ.

3ananmue:

B cooTBeTCcTBHM ¢ TEXHOJIOTHYECKONW KapTOH MPOCKTa HANTH MHTETPaJIbI.
2, 2

1. J 2x%dx

4
I{8+2x—x2}dx
-2

wn

Jo /2 cosxdx

4. J.(cos X — 3sin x )dx
2
2 l_ X2

5. J.X—de

N

Meto10M 3aMEHBI ITIEPEMEHHOM:
6
1, j—);dx
: X" —6
4
2. [(2x—5)dx
3
1
3. J‘i/ X + 2dx
0

1
4. I(x?’ +1)*x* dx
-1

ITopsinok BbINoJIHEHUs padoOThI:
1) Ucnonp3ys TabauIly MHTErpasioB HATH UHTErpal
2) Ucnonb3ys Gpopmyny Herotona — JleiiOnura
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2= F(b)- Fla)

3
[rGax=F)

HAaWTH ONPEIEICHHBIN UHTETpa

Brerancaurts OHpGI[CJ'IGHHI:IfI HHTCTPal
2

IExzdx

1

Pemenue:
2 iy 2 {2 {3
szﬂdnglxﬂdng(f)ﬁ :5(23_13): 5(3_1;. _Z 7 _4_ 43
1 1 E] E] E] 3 3 3

(1) Brinocum KOHCTaHTY 3a 3HaK MHTErpaja.
®+l

+

adx =
(2) Unrerpupyem mno Taliuile C NOMOIIbIO CaMOW MOMYJSpHONH (QOpMyIbl I
1

= 3
[TosiBUBIIYIOCS KOHCTaHTY 3 1[eJIECO00pa3HO OTAETUTh OT * U BBIHECTH 3a CKOOKY. Jlemath 3TO He

O6$I3aTeJ'ILHO, HO JKeJIaTEIbHO — 3a4eM JINIITHUE BBIYHCIICHUS ?
&

2
[ @ax= P, = F) - Fa)
(3) Hcnomezyem ¢dopmyny HeroTona-JIeiiOnuma 2 . Cnauana
3
MOJCTaBIISIEM B & BEPXHUI NpeAes, 3aTeM — HIKHUM nipenen. [IpoBoaum nanpHEWe BEIYUCIEHUS U

n+1

M0JIy4a€M OKOHYATEIbHBIN OTBET.
Brrunciuts onpenesieHHbli HHTErpa

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 OMPEEIIEHHOr0 MHTErpasa.

(2) UnTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHThI BBIHOCHUM — OHU He OyJyT y4acTBOBaTbh B
ITOZICTAHOBKE BEPXHETO Y HUKHETO IIpeiena.

(3) MHna xaxmoro w3 Tpéx craraeMbix HpumeHseM Qopmyny Herorona-JlelGHuma:

L
Fl&)o= Fl2) - Fla)
Coser: mepex Tem, kKak Hcnoab3oBatb ¢opmyay Hplorona-Jleii0HMIa, TMO0J€3HO NPOBECTH
NPOBEPKY: a caMa-To NepBo00pa3Has HaliieHA IPABUJIBLHO?

Tak, NPUMEHUTENBHO K paccMaTpUBaeMOMY IMpUMEpY: Iepea TeM, Kak B IepBOOOpa3HyIo

3

x
Br4x ——
(G YHKITHIO MOJICTABJISATh BEPXHWM W HIDKHUH TPEAeNbl, JKEIaTelIbHO Ha YEePHOBHKE

MPOBEPUTh, a MPaBWIBHO JHM BOOOINEe HaWIeH HeompeneneHHpli uHTerpan? JuddepeHuupyem:

r

(8x+xg —é} =8(x)'+(x2]'—%(x3)'=8-1+2x—%-3xg =B+ 2x—x°

Honyqua HCXOJHAad MOABIHTCIPAJIbHAA (I)yHKI_II/I}I, 3HA4YUT, HCOHpG,Z[CJICHHBIﬁ HUHTErpal HalaeH
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BepHO. Teneps MoxHO 1 hopmyny HeioTona-JIeiiOHMIIa TPUMEHUTB.
MeTo 3aMeHbI IepeMeHHO

Brpruncivre uHTErpasl.
'f56 xXZd—xﬁ
BBeneM HOBYIO IEPEMEHHYIO t = x* — 6
Judbdepennman Oyner paBeH dt = 2xdx
Brruucium rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

BBINOHAM TIO/ICTAHOBKY = [ 224% — 1 304t
y 275 x2-6 2719 ¢

o 1 30
Brruncivm, noJryqyuBIIMICS HHTETPAT - ln|30|-l ln|19|:l In—
2 2 2 19

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh NMPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka ""Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacCTH paOOThI HE MTO3BOJISET CACNIATh MPABUILHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 37,38
«Bpryucienne miomaneit Gpuryp u 00beMoB TeJD»

Heanb: HayuuThCcst BBIUMCIATH IUIOMEAAM (GUIYp M OOBEMBI Teld, HCHONb3Yys OIpee/ieHHbIE
MHTErPAJIbI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCTIOIb30BaTh 3HAHUS 10 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLIUsAX

OK 06 IIposBiaATh TIpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCUMCKUX yXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIIE C
YUETOM TapMOHHU3AIUH MCKHAIIUOHAJIIBHBIX U MCEKPCIUTHO3HBIX OTHOHI@HHﬁ, IOPUMEHATE CTAaHAAPTHI
AHTUKOPPYNLMOHHOIO TIOBEICHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOLIeH cpeibl, pecypcocOepeKeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OSpeXIIMBOrO MPOU3BOJCTBA, 3(PPEKTUBHO NEHCTBOBATH B
'—IpGSBLI'—IaI\/IIHI)IX CUTyalusx

OK 08 Hcnonb30BaTh cpeAcTBa (PU3NYECKON KyIbTYPHI AJIsi COXPAHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccHoHaTbHON JeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3ndecKon
IIOATOTOBJIEHHOCTH
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OK 09 ITonp3oBatbest MpohecCHOHATBHONW JOKYMEHTAIlMEeH Ha rocyJapCTBEHHOM M MHOCTPAaHHOM

SI3BIKAX.
[1IK1.1.®opMupoBaTh aaropuTMbl pa3pabOTKH MPOrPAMMHBIX MOAYJIEH B COOTBETCTBHH C TEXHHUYECKUM

3aJaHHUCM.

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPAaBOYHbBIE MaTE€PHAIIbl, KOHCIEKTHI JEKIIHH.

3aganue:
1. ®opma 3aroToBKM HMMEET BHJ (UTYpbl, OTPAHUYCHHON NMHUAMHU. HalTu Tuiomanb JaHHOM

3aroTOBKHU
a) y=-x"+4,y=0
b) y = X , y = X3
c) y=e, y=e", y=4
2.Berancauth 00beM J1eTann
y=x>, y=1, soxpyeocuQY

2

IHopsaok BbINOJIHEHUS Pa0OTHI:

1) noctpouth rpapuku GyHKIHUI

2)  HaiiTu 00JacTh, OTPaHHUYCHHYIO STUMH IpapuKaMu

3)  COCTaBHT OIpEe/IeIICHHBI HHTErPa, /I HAXOXKICHHUS IUIOIAId HalICHHOM 001acTH

[Ipumep 1: Haiitu mnomane odnactu D (3aroroBka gerajim), orpaHUu4E€HHONW KPUBBIMU Y = X2+ X +
11,y =2 X -9, npu ycnosuu,
x<=1
_ 2
yr=x"+x-11,
Diy=2x-9
x 21

[Ipn pemieHun Takux 3afad cleAyeT 0053aTelbHO U300pa3uTh HCCIEAYEMBI IeOMEeTpHUYECKHi
00BeKT. i1 onpeesnenrs HUKHEro Mpeiesa MTHTETpUPOBaHUs Ha/l0 HAaWTH TOUYKY NEepeceYeHUs KPUBBIX;
yYpaBHEHHUE X2+ X+ 11 =2 X - 9 uMeer jBa KopHs: X = -1 u X = 2. [logxoxasammii kopeHs - X = -1. O6nactb
orpaHuYeHa CBEpXy MapadoJion, CHU3Y - IPSIMOM, cripaBa - MpsIMOM X = 1, KpaliHss JieBast To4ka - X = -1,
II03TOMY

|
SiD)= d[;"x -9)-(x" 1

L

-1
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Ecnu o6mactb umeet 6osiee CIOKHYIO CTPYKTYPY, €€ clieyeT pa30uTh Ha MPOCTHIC YaCTH .
[Tpumep 2

Beruncnaute 00beM Jeranu, KOTOpas HAEHTHYHA Telly, IOJIYy4eHHOMY BpallleHueM (urypsi,
N — =
OIrPaHUYEHHON JTUHUAMHU y=ex-x , YT 0 BOKPYT OCH Q&

Pemenue: Kak u B 3aaa4€ Ha HaXOXJACHUC IUIOMaIr, PCIHICHHE HAYNHACTCH C YEPTEKA IJIOCKOM

durypbr. To ecTb, Ha TIOCKOCTH 4T HEOGXOAMMO MOCTPOUTH (UIYpY, OTPAHHUCHHYIO THHHAMU

y=2x—x°

 J : :

Hckomas miockast ¢purypa 3aliTpuXxOBaHa CUHUM IIBETOM, HMEHHO OHA U BpAaIlaeTCsi BOKPYT OCHU
X B pesynbTare BpAlCHHs IOIyd4aeTcs TaKas HEMHOTO SALCBHJHAS JICTAIOLIAS TAPENKa, KOTOpas

CUMMCETpHUYIHA OTHOCUTCIIBHO OCH CLL .
O0beM TeJ1a BpalieHUs MOKHO BBIYMCJINTD 10 popmyJie:

A
v =n| 7 (@)dx

Boruucnum 00beM Tena BpaIeHus, UCIIOJIB3YS JTAaHHYO dopmyiy:
2

A ]
v =a] fA(xdx = x| (25— 2 dx = a] (4x* - 4x° 4+ x¥)dx =
a 1]

1]

3 5
3 ] ] ] 15

3 16

s 2 w3358

OTtBer:
®opMa npeacTaBJeHus pe3yJibTaTa: BbIIOJIHEHHOE 3a/IaHUE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JCUCTBUI; B OTBETE€ MPABUIBHO M aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopoio' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
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IIpakTnueckoe 3ansaTue Ne 39, 40
«Du3nyecKue NPUJIOKeHUS] HHTETPAJIOB»

Henab: HayunThcs mpUMEHATH HHTETPANIBI K pelIeHUI0 GU3NYECKUX 3a/1a4

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats cioco0sl penieHus 3aaad npophecCUOHATbHON JAEATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
MpeINPUHUMATEILCKYIO JESATENIbHOCTD B MPodeccuoHaNbHON cdepe, UCI0Nb30BaTh 3HAHUSI TI0 MPAaBOBOM
1 (MHAHCOBOM I'PAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaIUAX

OK 06 IIposiBaATh Tpa’KJIaHCKO-TIATPUOTUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE Ha OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM UYHUCIE C
Y4e€TOM TapMOHHU3AIMH MEXHAIIMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOLICHHM, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OSpeXIIMBOTO MPOM3BOACTBA, d3()()EKTUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyJIbTYpHI 1151 COXPAaHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccnoHabHON JeATeNbHOCTH M TMOAJEPKaHUS HEOOXOIMMOro YpOBHS (pu3MdecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodheccHoHaNbHOM AOKYMEHTAIMeH Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
S3bIKaXx.

[IK 1.1.0opmupoBaTh aliropuTMbl pa3pabOTKH IPOrPaMMHBIX MOJYJI€Hl B COOTBETCTBHM C

TCXHUYCCKUM 3a1aHUCM.

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

3aganue:

1) CocTaBbTe TEKCTOBBII (aii perieHus 3anaun Beraucnure Macey y4dacTtka crepxHs X1= 0 1o
X2=3 (M), €CIIi ero JIMHEHHast IUIOTHOCTB 3aaetcsi popMyinoit p(x) = x2 + 1(kr/m°).

2) JInst cocTaBieHus aaropuTMa MOUCKa OMpeeNuTe: CKOPOCTh ABM)KEHHsI Ha KOHBEHepHO JieHTe
v=v(t). Haiinem nyTh S, npoieHHbIN CONEPKUMbIM KOHBEHEPHON JIEHTHI 3a MPOMEXYTOK BPEMEHH OT
t1=2 no t,=7 muH.

3) Temo OpomieHO BEPTHKAIBLHO BBEPX CO CKOPOCTBIO, KOTOpas HM3MEHSIETCS 1O 3aKOHY
v =29.4 —9.8t M/c. HaiiTit HanOONBIITYIO BBICOTY IMOABEMA.

Ilopsinok BbINOJHEHHS PadOThHI:

o ty
1) 3anucath (HOpMyITy, UCTIOIB3YS OMPEEICHHBIN HHTETPANT S = | ;. v(t)dt
2) Beruucnurs onpeneneHHsii HHTErpai

o o = (g2 - o o o
1. CKopoCTh JBWKEHHs Ha KOHBelepHOii nenre vV = L9t St} v/c. HaifTu myTs, mpoiiaeHHBIH

COJIEPKUMBIM KOHBEHEPHOM JICHTHI 3a 4-10 CEKYHIY.
Pemenne:  cormacHo  ycuosmio, [ (8 =9t% - 8%, ty =3, =4 (CnenoarensHo,
4 ” v é
s= f3 (9t% — 8t)dt = [3t3 — 4t%]% = 83 (m).
2. Beraucnure Maccy ydactka ctepxkas X1= 0 10 Xo=1 (M), eciu ero JuHEHHas MII0THOCTh 3a/1aeTCs
dopmymoii p(x) = x* + 1(kr/n).
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Pemenue:
CormacHo hopmyse, uMeeM:

m = //: () dx

i3]
1

. 3 (! 3 3
9 ; 1 0 |
m / (z°+1)dx = <’_¥ +J‘)’“~?+l‘<7+3>——g

0

Otser: 1,33 kr

3. Teno OpoOIICHO C MOBEPXHOCTH 3€MJIM BEPTUKAJIBHO BBEPX CO CKOpOCThIO V = (39,2—9,8t) m/c.
Haiitu HanOospIIyIo BEICOTY MOIBEMa Tela.

Pemenue: Teno qocTUrHET HAUOOIBIIEH BHICOTHI IOIbEMA B TAKOW MOMEHT BpeMeHHU t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) Haxomum h=78.4

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

Ouenka "Xopomo' cTaBUTCs, €CIIM BBINOJIHEHBI TPEOOBAHMS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOM YacTH TAaKOB, YTO IIO3BOJISET IOJYYUTh IPAaBUJIbHBIC PE3YyibTaThl U BBIBOJBI, B XOE
MpOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

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

Tema 4.1. KoopanHaTsl 1 BeKTOpPbI

IIpakTuyeckoe 3ansaTue Ne 41
«BekTopsbl. JleficTBUsA ¢ BeKTOpaMu. JlekapToBa CHCTeMa KOOPAMHAT B POCTPAHCTBE.
Paccrosinue Mexay ToUKaMm»

He.]'lb: Hay‘{I/ITI)CSI BBIIIOJIHATH I[Gf/iCTBI/IS[ C BCKTOpaMH, HaXOAUTb paCCTOAHUC MCKY TOYKAMM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl perieHust 3aaad Npo(ecCHOHANbHOM JesTeIbHOCTH HPUMEHHTENIbHO K
Pa3INYHBIM KOHTEKCTaM
[1IK 1.1 ®opmupoBaTh aaropuT™Mbl pazpabOTKU MPOTPaMMHBIX MOJAYJIEH B COOTBETCTBUM C TEXHHYECKUM

3aJaHHUCM.

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

3ananmne:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
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p- Mecsn poXIaACHU

1. Jlanbl aBe TOukH: A(m;—n;0) U B(p;—n; 2).Pasnoxkure BEKTOp AB 10 BEKTOpaM 0Oasmca H

HAWJUTE €r0 JJIUHY.
— - o - - -

- — — —
2. Jlanbl BekTopel a=pi— j+mk u b =ni+ pk Haiigure koopauHaTBI BEKTOpa c =ma—nb

- > o -
3. Beluncnure  ckamspHOoe —IMpou3BeneHHE BekTopoB(d—2b)-a, ecim a:{— m; n; p} u

B:{O;—p;n}.

- -
4. Tlpu KaKOM 3HAYEHHH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTMHEAPHBIMU?
5. B TexHonormueckoi KapTe 3afaHa’IEKTpHUECKas LeNb U3 Mapajule]bHO COCTUHEHHBIX

JJIEMEHTOB:
CI—|> R £|> C i|> k‘)hl> a
U é]ll é]lz J]b ::J]h |:|$|5
o,

Haiiute BeKTOp ToKalHa BXOJe DNIEKTPUUYECKOH LIEMH, eciii TOKH MapajlebHbIX BETBEH MOKHO
3anath Bektopamu: I1(N;m;p),12(2;n;7),13(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Teno, Ha KOTOpPOE NEHCTBYET MOCTOSIHHAS CHJIa F =(2n; —3p; 5), IepeMeInaeTcs mo OTPE3Ky
npsiMoit u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruucnure paboTy 3T0M CHIIBI.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUS.

2. Tlonmb3ysick KOHCHEKTaMH JIEKIUH, MoAOepuTe HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
YCJIOBHUE JIJIS1 pELIECHUS 3a]]a4u.

3anmaga Ne 1. Jlanbl TOUkM A(—3;1; —1) U B (2, —4; 1).

N .
Pasnoxxure BekTop AB MO BEKTOpam 0a3uca U HAMIUTE ero JTHHY.
Pemenue.

1) ﬁ = {2 —(-3);-4-11 —(—1)} = {5;—5;2} - KOOpAUHATHI BEKTOPA.
2) Pasnoxum AB IO BEKTOpaM Gasuca:

AB =5i-5j+2kK.

3) Anuny |AB| HaieM 1o ¢popMmye:

= x> +y?+2°%;

AB‘:\/52+(—5)2+22 =64 =/9-6 =36

5
a
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Samaya Ne 2.
- -> -

JlaHbl BEKTOPBI g =i-3j+kmnu b = 2i+ k .Haiigure KOOPJMHATHI BEKTOPA ¢ =a—2b .Pemenue
a={-31}.

b={-2,01}; 2b={40;2}.

c=a-2b={-31}-{-402}={1- (-4);-3-01-2}={5-3-1}.

3amaua Ne 3

Brruncnute ckanspHoe npouspeneHue (2 ar b)- g, ecm a={;0;3} u b={2-11}.
Pemenue

1) Haiiném koopauHatsl 2 a:

2a ={2,0,6}

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.

Ortsert: 25

3anaua Ne 4.

-

> 13
[Tpu KaKOM 3HAYCHUH «x» BEKTOPHI A = {4;—6; x} ub= {— 5 ) 1 ;3} OyAyT KOJUTUHEAPHBIMU?

VYcioBre KOIIIMHEAPHOCTH BEKTOPOB:

aub KOJUTMHEAPHBI, €CIIN ﬁzﬁzi.
X2 y2 Z2

[Tonyyum

4 -6 X
13 3

2 4
—-8= 5; X =-24

3

OtBeT: x=-24.

321,[[8.‘{8. Ne5 B TeXHOIIOTHUECKOH KapTe 3aZlaHa 3JICKTpUYCCKad LIECIIb U3 MapaJICIIbHO COCANHCHHBIX
9JICMCHTOB!

CI—|> R £|> C i|> b £|> a
U‘ J]Il é]lz J]|3 ::é]h é]|5
(o, - * *
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HaiiuTe BEKTOp TOKa [Ha BXOJE 3JEKTPUYECKOIl LEHH, €CIU TOKHU TapaielbHbIX BETBEH MOYKHO
3afaTh Bekropamu: 11(1;2;3),15(2;1;7),15(3;1;1),14,(0;2;3),15(4;2;1).
Pewrenue:

3anuceiBaeM B BEKTOPHOM hopMe ypaBHeHue nepBoro 3akoHa Kupxroga.

Tok Ha BXOAC LECTINU paBCH CYMMC TOKOB BCEX MAapaJJICIIbHBIX BETBEM:
I=h+L+L+1I,+1s
I= (142+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amgaua Ne6
Teno, Ha KOTOpOE IEHCTBYET MOCTOsAHHAs cuia F = (4; —3; 5), mepeMeniactcs mo OTpe3Ky mpsiMoit

n3 Touku A (-5; 2; -1) B Touxy B (1;3;2). Beruuciaure paboTy 3TOM CHIIBIL.
Pewenne:

meem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Bocnonb3yemcst popmyioit W= F*AB=4*6-3*1+5*3=36
®opma nmpeacTaBJieHHs pe3yJIbTaTa: BBINOJHCHHOE 33/IaHHE.

Kputepun onenkmn:

Ouenka "oTJMYHO' CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEOOXOMMOW TIOCIIEIOBATEILHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CAENATh IPABUIIbHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IMpakTuyeckoe 3ansaTue Ne 42
«JlekapToBa cHCTeMa KOOPAMHAT HA IVIOCKOCTH. Y PAaBHEHH NPAMOM, OKPYKHOCTH. Pemienne

3a/1a4 HA PACIIOJI0KCHUEC MPAMBIX HA IJIOCKOCTH»

Heanb: HayunTbes pemiaTe 3aJauv HAa HAxXOXKJIEHUE YPAaBHEHMU IMpPSAMBIX M OKPYKHOCTEH, Ha
PacCIOJIOKEHUE IPSIMBIX Ha IJIOCKOCTH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh crnocoObl perieHust 3aaad Mpo(hecCHOHAIBHOW JAeATENIbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

MarepuanbHoe o0ecnieyeHune:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:

95



M- KOJIMYECTBO OYKB B UMEHU

N- KOJIUYECTBO OYKB B (haMUTUHU

p- Mmecsn poXIaACHUS

1. Haiitu Touky nepecedeHus NpsMbIX: mx —py +n=0 U x —y—p = 0.

2. HaiiguTe OCTpBIN YToJl MEXIy MPSIMBIMHU:

mx+ny—p=0Unx—py—nm=0.

3. CocraBbTe ypaBHEHHE IIPsAMOii, napawienbHoil npamoit PX+Y—M=0 u npoxoxsmeii yepes
TOYKY A(—n; 1).

4. U3 Ttouku A(m;—1) Ha mpsamyro NX+ Py+1=0 onymen nepnenmmukynsp. CocraBbTe ero
YPaBHEHHE.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 3aJaHMUsI.

2. Ilomb3ysick KOHCIEKTaMH JICKIIUH, MOAOEpHTEe HYXHYIO (OPMYITy WJIA COOTBETCTBYIOIIEE
YCIIOBUE JIJIS pELIeHHUs 3a/1a41

3agaua Ne 1
Haiitu Touky nepeceyeHus NpsAMbIX:

2x+3y-12=0u x-y-1=0.
Pemmm cucremy:
{2X+3y—12 =0, {2(1+ y)+3y-12 =0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, [5y=10, |y=2,
x=1+Yy; x=1+y,; |x=3.

OtBer: Touka M (3; 2).

3amgauga Ne 2
Onpenenuts yroi Mexay NpsSMbIMH, 3aIaHHBIMA YPaBHEHUSMU

2Xx—-3y+6=0u x+5y-2=0.

Pemienue
Haiinem yrnosbie KO3 GUIIMEHTHI TUX NPSAMBIX:
2x—-3y +6=0; X+5y—-2=0
-3y =-2X—6, Sy=—X+2,
y—gx+6 y——1x+Z
37 5 5
2 1
kl = § . k2 = —g .
y , — Kk,
IloncraBum HaWJICHHBIC 3HAYCHUS k, i k, B bopmyny: g = ————.
1+k, -k,
12 13
gp=—2 2= Pt
1+(-2)-= =
5 3 15
tgp=-1 ¢=135°.
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[Tonmy4eHHBI Yron MeXAy NpsSMbIMH - Tynod. CMeXHBIH ¢ HUM, OyOeT OCTphIid, TO ecTb

¢, =180° —135° = 45°,

3agaga Ne 3

1. CocraBbTe ypaBHeHHE NpsAMOii, mapamiensHoit npamoit 9X +3Y —7=0 u npoxoasmeii uepes
touky A(-2;6).

Pemenne
CocraBum ypaBHEHHE ny4Ka HPSIMBIX, IPOXOAALINX qyepes TOUKY
A(-2;6).

y—6=k(x+2)

Haxoaum yriioBo# ko3 puIueHT 1aHHONU MPSMON:

3y =-5X+1,

y=—§x+z' k =—§.

3737 3

Tak kak npsiMple napajieabHsl, T0 K, = —g - YIII0BOM KO PHUIIMEHT HCKOMOH TPSMOH.
IloxcraBuM HaleHHOE 3HaUYeHue K, = —g B YPaBHECHUE IIy4YKa MIPSIMBIX:

y—6=K(X+2);

rocJie npeodpa3oBaHus MOIYIUM:

5x+3y -8=0.

3anaga Ne 4

U3 touxu A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenauxynsap. Hanucars ero ypapHenue.
Pemenue

CocraBum ypaBHEHHE nmy4yKa MPSIMBIX, MIPOXOJIALINX yepes TOUKY

A(-3;5).

y—5=Kk(x+3).

Haiinem yrmnooii kosdpduument K, mpsamoit X —2Yy +3=0;

—2y=—X-3

1.3,

2 2
1
k, = >
1
VuuThiBas ycJOBHE MEPNEHAMKYISAPHOCTH HpsAMbIX: K, = T HaliIeM ypaBHEHUE HCKOMOMU
2
NpAMOi

k, =—2.

y—-5=-2(x+3);

y+2x+1=0.

Otset: Y+ 2X+1=0.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "'xopomo' cTaBUTCs, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO TOMYLIEHBI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJI€TBOPUTEJIbHO'" CTaBUTCS, €CIIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 4.2. IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnyeckoe 3ansTue Ne 43
«Pemenue 3a1a4 Ha NAPAJIEILHOCTH MPSIMOIA U TVIOCKOCTID)

HeJIBZ Hay‘lI/ITBCH peuiaTth 3aJlaud Ha 1apalJICIbHOCTDb HpHMOﬁ " IUIOCKOCTH, UCIIOJIb3Ys IPU3HAK
nmapajjiCJIbHOCTH HpﬂMOﬁ 1 IJIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad Mpo(hecCUOHAIBHON JAEATENIbHOCTH NPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM
OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALIMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
deneparyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepuanbHoe obecnieueHue: VHauBuIyaibHBIC 3a7aHUs, CIIPABOYHBIE MATEPHAIIbl, KOHCTICKTHI
JIEKIINN.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

3anagaNel

Touxa K ne nexur B miiockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpezkoB KB u KC.

1). Kak pacnonosxens! npsimeie AD u MP?

2). Beruucnure nnuny otpeska MP, eciiu ctopoHa KBajpara paBHa n CM.

3anauga Ne2

Ocnoanne AD tpaneruu ABCD naxomautcs Ha tuiockoctr P, a ocHoBanue BC oTcTouT oT Hee Ha

o o DA
p cm. Haiiiure paccTosHie OT TOUKH NepeceueH s Auaronaneii J1o mockoctu P, ecim — = men
m

3amaga Ne3
ITnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; COOTBETCTBEHHO.
B1C1 napannensna BC u paBHa p cM, a AC,:C,C = m:n. Haiitu BC.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenpHO NMPOYMUTANTE YCIOBHE 3aauH.

2. 3anuImTe, 9TO B 3aJ1a4e JJaHO, CIeJIaiiTe PUCYHOK.

3. [Ipoananu3upyiite yclOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
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TEeOpeMbI U (HOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3auIlIUTe OTBET.

[Ipu pemennn 3amad HA 3Ty TEMY HCIOJIB3YeTCS ONPEICIICHUE MapaUIebHBIX MPSMOA H
TUIOCKOCTH, MPU3HAK MMapauUIeIbHOCTH MPSIMO U TUIOCKOCTH, a TAK)KE BAIW 3HAHUS U3 TUIAHUMETPHH.

3amaua Nel
Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpezkos BD u CD.
1) MHwmerot au oburue Touku mpsmas KM u miockocTts, B KOTOpoi jiexar Touku A,B u C?
2) Beraucnure nepumerp TpeyroipHuka AKM, eciam paccTosiHuE MEXIY KaXKI0i mapod JTaHHBIX
TOYEK PaBHO 8 CM.
HaHo: e, A€ ox, BEo,CE o,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst iu KM u e
2) Hailti Py

Pemenue:

1) Touka K sBnsiercs cepenunoit orpeska BD, Touka M- cepenuna otpeska CD. 3HauuT 0Tpe3ok
KM - cpennsis nunus tpeyroiasHuka BCD.

[To cBOWMCTBY CpelHEN JUHUM TPEYroJbHUKAa KM||BC, KM =%BC. CnenoBatenbHo, oTpe3ok KM
napajuieJieH MpsMOH, Jexalleld B IUockocTH. [lo mpu3Haky mapaiielbHOCTH MPSAMOW M IUIOCKOCTH,
oTpe30k KM U mI10cKoCTh apajuiesibHbI, T.€. HE MEPECEKAIOTCA.

2)Pyyn = AK + AM + KM

KM =2BCKM = 4 cm,

Paccmorpum tpeyronbaukun ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIe
PaBHOCTOPOHHUE TPEYroJbHUKHU, a oTpe3ku AM u AK- meamaHbl M BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM=+AC2— MC(C?

MC=4cMm.

AK= AM=+82 —42=,/64 — 16 = 48 = 4\/3 cM

Py =4+4/3 +4V3 =4+8/3

3amaya Ne 2

Ocnoanne AD Tpaneruu ABCD naxoautcst Ha tuiockoctr P, a ocHoBanue BC oTcTouT oT Hee Ha

o -~ DA 7
5 cm. Haiiute paccTostHie OT TOYKH IEPeceyeH s AMaroHanei 1o miockoctu P, ecin — ==,
B v Jano:
%A ABCD — Tpamenus,
— AN DA _ 7
AN T 24 _ 1 BB;=5cM, BBI- P
. CcB 3

b -L B N Hanu: paccrogaue or M g0 mutockoctu P
— [ =3 \ )
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Pemenue

1) U3 Touku M mpoBenem k mockoct P nepnenaukynsasp OM. CrnenoBarensno, OM- paccTossHIE
oT M 1o miiockoctu P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC KaK BEpTHKaJIbHbIC

£CBM = £ADM Kak HaKpecTiexauue npu napamuienabasix npsaMeix BC u AD u cexymeit BD.

DA DM AM
3HayuT, AADM U ACBM MOAOOHBI U — = — = —,
cD BM CM

DA 7 DA DM _AM 7

cB 2 cD BM CM 3

M T pm=LBp BM=2BD
BM 3 10 10

3) Paccmotpum ABB, D 1 AMOD
£D — o6wnit, /BB, D = #M0OD = 90° = ABB,D ~AMOD
BB, _ BD

MO MD
BB, _ BD 10

MO 07BD 7

MO =LBD
10

MO =-_-5=35cm.
10

OtBerT: 3,5 cm.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM OO0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH U BBIYUCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI, B XOJI€
IpoBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MIIH 00BEM
BBITIOTHEHHON YacTy pabOTHI HE MO3BOJSET CAENATh MPABIIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B POCTPAHCTBE

IIpakTnyeckoe 3ansaTue Ne 44, 45
«Pemenue 3a1a4 Ha NePNEHTUKYJIAPHOCTH NMPSIMOii M TJIOCKOCTH. Pemienne 3a1a4 Ha
NpUMeHeHHe TeopeM 0 TPEX NMepneHaUuKYJIsIpax.»

Heab: HayuynTbes UCnosb30BaTh NPU3HAK MEPIICHIUKYIIPHOCTH MIPSMOM U IUIOCKOCTH, TEOPEMY O
Tpex MEPIEeHINKYIApax NPy PELICHUH 3a4a4.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM
OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHMKAILIUIO HA TOCY/IapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ yaeToM 0COOCHHOCTEH COIMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA
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MarepunanbHoe obecrnieyeHue:
WNunuButyanbHble 3a1aHNs, CIIPAaBOYHBIE MaTEePHAIIbl, KOHCIEKTHI JCKIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJTMYECTBO OYKB B (haMUJTUU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku niepecedeHus ero guaroHaneii nposeaeH otpe3ok OF, tak, 4to AF = CF
, BF = DF. Jlokaxure, yro OF neprneHauKyIspeH IIocKocTH pombOa, oTpe3ok ACmneprneHIuKkynspeH
wiockoctuBDF.

3anaya Ne2

Jan paBHoOenpenHsbiit TpeyronbHUK ABC. AC= BC = n cM, AB= m+5 cm. U3 Bepmmnsl yria C
IIPOBEJIEH K IUIOCKOCTH nepneHaukyisp CD, paBHblii p cM. Haiinure paccTosiHre oT TOUkd D 10 CTOpOHBI
AB.

3anaua Ne3

Touku A u B nexxat B minockoctu o, M — Takas Touka B MPOCTPAHCTBE, A KOTOPOH AM = m
, BM = n 1 OpTOrOHaJIbHAsl MPOEKLIMs Ha IUIOCKOCTb o 0Tpe3ka BM B Tpu pasza Oosibliie OpTOroHaIbHON
MPOEKIIMU Ha ATy MIO0CKOCTh oTpe3ka AM . Halinute paccrosinue or Touku M 110 TIOCKOCTH o .

3anaya Ne 4

Bricora mpsmoyroipHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepmnHbl C mpsiMOro  yriia  BOcCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenaukymsip CM,
npuueM CM = m+ n cM. Haligute paccrosinue ot Touku M 110 runorenyssl AB.

Ilopsinok BbINOJHEHHS PadOTHI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, paccyXkaas OT TOTO, YTO HY)KHO HalWTu. Bcnomuure, Kakue
TeopeMbl U (HOPMYJIIBI TTOHAIOOSTCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemieHnn 3agady Ha 3Ty TeMY HCHOJb3YETCs ONpPENENICHHE NEePIEHANKYISPHBIX MPSAMOW U
IJIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH NIPSIMON U INIOCKOCTH, TEOPEMBI O TPEX MEPIEHIUKYIApPaX, a
TaK)Ke BalllM 3HAHUS U3 INIAHUMETPUU

3anaua 1
W3 touku mepecedeHus auaroHainer napamuienorpamma ABCD nposenen orpe3ok OM Tak, 4to
MA = MC,MB = MD. [/lokaxwure, 4To 0Tpe30k OM nepneHanKyisipeH II0CKOCTH Napajljiesiorpamma.

Hano:
M ABCD - nmapannenorpaMm
ACNBD =0
D C MA=MC MB =MD
0 Hoxa3zatb: OM~(ABCD)
A B
Jloka3arenbCcTBO

1) Paccmorpum tpeyronbaukn AOM u COM. OM - oOmas cTtopoHa, MA = MC IO YCJIOBHIO,
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AO = OC MO CBOWCTBY MaroHaJIeil napajienorpaMma. 3Ha4nT, TPEYTrOJIBHUKHA PaBHBI 110 TPEM CTOPOHAM,
T.e. AAOM = ACOM. CienoBarejabHo, ~AOM = ~COM.

T. K. 9TH yIJIbl CMEXXHBIE U PABHBIE, TO OHU PABHBI 10 90°, T.c. OM L AC.

2) Paccmotpum tpeyronbhukn BOM m DOM. OM - o0mas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 1o CBOMCTBY JMaroHajei napauieaorpaMma. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 10 TPEM CTOPOHAM,
T.e. ABOM = ADOM. CnemoBaTensHO, ~BOM = ~DOM.

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM 1BD.

3) OM 1 AC.

OM L ED} = OM 1 (ABCD ) no npM3HAKY NeprneHAUKYIAPHOCTH NPAMO# M IIOCKOCTH.

3amaya 2

Croponsl Tpeyroipauka 10 cm, 17 cM u 21 cm. M3 BepinHbl OOJBIIETO YIila 3TOr0 TPEyrojbHUKA
IIPOBE/IEH MEPHEHIUKYISAP K €ro INIOCKOCTH, paBHbIM 15 cM. Halinure paccrosiHEe OT €ro KOHIIOB J10
O0JIbIIeH CTOPOHBI.

JlaHo:
¢ . AABC,AB =10 cm, BC = 17cm, AC = 21cm

BD-(ABC),BD = 15cm
== Haiitu paccrosaue or B u D no AC

Pemenue
1) JomomHuTenbHOE MOCTPOCHUE: MPOBEAEMBM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — Haxk/J1oHHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) Jlns Toro, ytoObl HaliTH BbicoTy BM tpeyronsauka ABC, BbIUMCIMM CHayajga €ro Ijouiajs,
ucrnonbsys Gopmyny Tepona S, = /p- (@ —a) (p —b) - (p —¢), p="0

2
10+17+21
== = 24 cM

Sapc = “ﬁ'24' (24—10)-(24—17)- (24 —21) =+/24-14-7 -3 = 84
3) 3anumem Gopmysy IS BEBIYUCICHUS IUIOMIAAA S, = %ah

[Ipumenum 3Ty HopMynny K HallleMy TPEYTOJIbHUKY: S,upc = %AC “BM.

Beipaszum u3 31oii popmynst BM: BM = %
BM=22=8cm
21

4) Paccmotpum TpeyrosnibHUK BDM- npsiMoyronbHbIi, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM? = BD? + BM*

DM? = 15% 4 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIeHuKYIsApa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TMOTHOM O0BEME C COOJNIOICHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIeTBOPUTEIBHO'" CTAaBUTCS, €ClIM PpabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

IIpakTnueckoe 3ansaTue Ne 46
«Pemenne 3a1a4 HA MaPaAJIENbHOCTD IJIOCKOCTEN

He.ﬂb: Hay‘lI/ITBCﬂ HCIIOJIb30BAaTh IMMPHU3HAK IMApAJUICIIbBHOCTH IUIOCKOCTEH U CBOMCTBA napajjaCIbHbIX
IUIOCKOCTEH IIpu pCIICHUMA 3aaY.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYapCTBEHHOM si3bIke Poccuiickoit
denepanyu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTa

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMUIINU
p- MecsIL pOKICHUS

3amaua Ne 1

Mexnay nByMs napajiielabHbIMHU IUIOCKOCTSMH 3aKJIIOYEH OTPE30K, MIMHOM m+n cM. Hangure
MIPOEKIIAN ITOTO OTPE3Ka Ha KAXKAYIO IUNIOCKOCTh, ECIIM PACCTOSTHUE MEXAY IIJIOCKOCTSIMU PaBHO p CM.

3anaya Ne 2

IInockoctu M u P nmapamnensHel. M3 Touek A u B miiockoctu M mpoBeneHbl K IUIOCKOCTH P
HaKJIOHHbIE AC= m+ncM HMBD = m+n—3 cMm. [lpoekuusa HaknonHod AC Ha OJHY U3 IUIOCKOCTEH
paBHa m cM. Uemy paBHa NpoeK1us HakIoHHOW BD?

3amaua Ne3

Mexy TByMs TapauielbHbIME IockocTssMu P uQ nposeaenst orpeskn AC u BD (Toukn A n B
JeXxaT B IIIOCKOCTH P), AC=m+n+p 1M, BD = m+n aM , pazHocTh npoekruit AC u BD nHa onny u3
IIJIOCKOCTEM paBHa m M . HailauTe IIUHBI 9TUX IPOEKIUN U PACCTOSHUE MEXKY INIOCKOCTSAMU.

Iopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3ada4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAAHO, CACIANTe PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBUE 3a/1aud, pacCykaas OT TOTO, YTO HYXKHO HaWTHU. BcnoMHute, Kakue
TeopeMbI U (HOPMYIIBI TOHATO0SATCS IPU PEIICHUH 3a1a4H.

4. Pemnre 3a1a4y. 3anuIInTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMYy MCIOJIB3YETCS OMNPENEICHUE MapaIENbHbIX IIOCKOCTEM,
MIPU3HAK MAPAILIEILHOCTH TUIOCKOCTEH, TEOPEMBI O MapalIebHBIX TUIOCKOCTSX, a TAK)KE BAIllM 3HAHUS U3
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IJIaHUMETPUU

3amaua Ne |
Mexnay AByMsl THapaulelIbHBIMU IIJIOCKOCTSIMH 3aKJIIO4eH OTpe3ok, iuHod 10 m. Hailinure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKAY IJIOCKOCTSIMU PAaBHO & M.
Hano:

| / A /
AN Haiitu npoexiun AC

AN

c B

Pemenue

1) Tak Kak TUIOCKOCTH TapaJIeibHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukysip AC.
[Toctpoum npoeknuto orpeska AB Ha muiockocts . 910 oTpe3zok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyroybHbIil.

ITo Teopeme I[Tucdaropa AB? = AC? + BC?

AC? = AB? — BC?

AC?=10% — 8% =100 — 64 = 36

AC=6 cm.

Tak Kak MI0CKOCTH MapaielbHbl, TO IPOEKIHUH OTPEe3Ka Ha 3TH IJIOCKOCTH OyAyT paBHBI.

3anaya Ne 2

[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HakioHHbIe AC= 37cm u BD=125 cm. Ilpoexkuus naknonnoit AC Ha oJHy U3 IUIOCKOCTeN paBHA 12 cM.
Yemy paBHa mpoekuus HakJIoHHON BD?

Jlano: M | PLAEM,BEM
iy AC=37cM,BD = 125 ¢cM
/ A B / AE 1L P,BK L P,CE =12 cM
/ \ Haiitu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme ITudaropa AC? = AE? + CE?

AE? = AC? — CE2AE? = 372 — 122 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronpauk BKD- npsiMmoyronbHbIil.
ITo Teopeme [Tucdaropa BD? = KD? 4+ BK?

KD? = BD? — BK2AE=BK, Kak paccTosHus MKy MapauieIbHBIMU TIJIOCKOCTSIMHU.
KD? = 125? — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortset: npoekuus BD pasna 120 cm.
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3amaua Ne3

Mexny nByms napamuieabHbpIMU TIockocTs MU P uQ mposenensr otpeskun AC u BD (touku A u B
nexat B miockoctu P), AC=13 cm, BD=15 cMm, cymma npoekunit AC u BD Ha onHy U3 miockocTei
paBHa 14 cm . Haiigute JiiMHBI 3TUX TPOCKIUNA U paCCTOSHUE MEKY TIJIOCKOCTSIMU.

4 N7

Jano: QI P,AEP,BEP
AC=13cM,BD=15cm
AE 1 Q,BK 1 Q,CE + DK = 14 cm

Z ntu: CE, AE, DK
¢ EDVQK Haiitu , ,

Pewenne

1) Paccmorpum tpeyronbHuk ACE- npsiMOyroyibHbIN.

ITo Teopeme ITudaropa Ac? = AE? + CE?2

AE?=AC?—CE?

[lycTh CE = x, Torna DK=14-x.

AE? =169 —x?

2) Paccmotpum tpeyronbauk BDK- npsMoyroabHBI.

ITo Teopeme Iudaropa BD? = BK? + DK?

BK? = BD? — DK*?

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x*?
AE=BK, kak paccTosHUs MEXIy NapajuleIbHbIMU IIJIOCKOCTAMU
3HauwT,

169 — x% = 29 + 28x — x?

28x = 140

X=5

CE=5 cMm, DK=14-5=9 cMm

AE =+/169 — 25 =144 = 12 cm

OTBeT: pacCTOSTHUE MEXAY MIIOCKOCTSIMH 12 ¢M, MPOEKIIMK HAKIOHHBIX 5 ¢M U 9 cM.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aMiCH, BEIYUCIICHUS, PUCYHKH U TPadUKH.

Ouenka "Xopouo' cTaBUTCs, €CIU BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIHYHO", HO OMYIICHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnueckoe 3ansaTue Ne 47
«Pemenune 3axa4 Ha IBYTPaHHBIE YIJIbD)

Heab: HayuuThcs pemarh 3a1a4i Ha IPUMEHEHHUE MOHATHI yria MEeXIy MpsIMON U IJIOCKOCTHIO,
JBYTPAHHOI'O YIJIA, YIJ1a MEXAY IUIOCKOCTSIMH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BreiObuparh crmocoObl permieHusl 3aga4 mpodecCHOHATbHON NESITeIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 05 OcymiecTBaATh YCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM fA3bike Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKThI J'IeKI.[PIfI.

3aganue:

M- KOJIMYECTBO OYKB B IMCHH

N- KOIWYecTBO OYKB B (paMUIIUU

p- Mmecsn poKIaACHUS

1) VI3 Toukn A BHE IUIOCKOCTH TPOBEICHBI K TUIOCKOCTH MEPIICHIUKYIISAP AB = n CM U HaKJIOHHBIC
AC 1 AM, o6pasyrome ¢ miockoctsio yrist 30°. HaiiauTe yron Mexty HAKIOHHBIME npsiMoit. Haifiure
CM.

2) KaTeTbl mpsMOYTOJIBHOTO TPEYrOJbHUKA PaBHBI n CM U n +m cM. OnpeaenuTe paccTosHUE OT
BEPIIUHBI MPSMOTO YIJia 0 MIOCKOCTH, KOTOpasi MPOXOAUT Yepe3 TUIIOTEHY3Y M COCTABIISET yrol 30% ¢
IJIOCKOCTBIO TPEYTOJIbHHKA.

3) Touku A u B nexat Ha pebpe mpsMoro aByrpaHHoro yria. AA; u BBi- neprneHaukynspsl K
pedpy, MpOBEACHHBIE B Pa3HBIX I'paHAX, MpuueM AB= m cM, AA, = n+m cM, BB, =n —1 cMm. Haiigure
A1B;.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. BHMMaTeapHO IPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, pacCy’kaas OT TOrO, YTO HY)KHO HalTu. BcmoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSTCS TP PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemiennu 3a1a4 Ha ATY TEMY UCHOJIb3YIOTCS ONPEAETICHHS YIila MEXy MPSMO U MIOCKOCTHIO,
JBYTPAHHOI'O yIJIa, JMHEWHOT'O YIJla ABYTPAHHOIO YIUIa, @ TAK)KE BalllM 3HAHUS U3 IUIAHUMETPUH.

3agaua 1

Han tpeyronsauk ABC co croporamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepes MEHBIIIYIO CTOPOHY
IIPOXOJUT IUIOCKOCTh, COCTAaBJISIOUIAs C INIOCKOCTBIO TPEYrOJIbHUKA Yol 45°. Haiigure paccTosiHue
MEXy INIOCKOCTBIO U BEpIIMHOM B.

E
ot JlaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A~ D AC € a, @ = 45°
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Haittu: Paccrosuue ot B o a

Pemenne

1) JonoaHuTEIbHOE MOCTPOCHHE: MPOBEJIEM BD L @ = BD — paccrosHHe oT B A0 IUIOCKOCTH @.
EM 1 AC = DM 1 AC noTeopeMe 0 Tpex NepleH HKYIAPAX.

3HauUT, £BMD — nuHefiHbIA yroa ABYTpaHHOro yria, ~BMD = 45°,

2) B tpeyronsauke ABC naiinem BeicoTy BM.

CHayasa BIUMCIIMM ILIOLIAAb TPEYrojabHuKa 1o popmyse ['epona:

S,=Jp-@—a)-(@-b)-p—0)

_ 94645

=10cm
Sigc =V10-1-4-5 = 104/2cM?

Sssc =3AC- BM=> BM = 245

21042

BM = 44/2cm

3) Paccmotpum Tpeyroasauk BMD- npsiMOyrosibHBIN 110 TOCTPOEHUIO.
BD .
— = sin£BMD

BM

BD = BMsin/BMD

BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4cM.

OtBer: paccTosiHue oT B 10 miockoctu 4 cM.
3agayva 2

Konusr otpeska MK nexar Ha rpaHax mnpsamMoro JasyrpadHHoro yrima. MM; un KKi-
MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitnute KKj.

=3

JaHo: < aaff = 90°
MK =13cy, MM, =12 cM, MK, =3
MM,la KK La
Haiitu: KK,

Pemenue

1) TlocTpouMm JIMHEHHBINA yroy ABYrpaHHOTo yria. [[is atoro yepe3 Touky Mj mpoBeneM OoTpe3ok
M;E, napannensusiii u paBHbiii KKj.

KK, L a, cnegoBaTenbHO, M, E 1 a.

< MM, E — nuHeliHblil yTOI JBYTPaHHOTO YT/a,3Ha4uT < MM, E = 90°.

2) PaccmotpuMm AMEK

ME- naknonnas k miockoctu f, EM; — ee nmpoekuus Ha 3Ty miockocTs, EM; L EK( T.x. EM1KiK —
MPSIMOYTOJIBHUK 110 TTocTpoeHuto). CrnemoBarensHo, ME 1 EK ( o TeopeMe 0 TpeX MepreHIuKysipax) u
AMEK — npamMoyToIbHBIH.

I[To Teopeme Iudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? =132 — 32 = 169 — 9 = 160

ME = /160 = 44/10 cm

3) PaccmoTpum AMM, K — npAaMoyTonbHbIH, T. k. < MM, E = 90°.
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ITo teopeme IMudaropa ME? = MM, % + M, E2
M, E? = ME? — MM, *

M,E? =160 — 144 = 16

M;E=4 cm.

3uaunt, KK1=4 cM.

OtBet: KK1=4 cwm.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3a1aHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BAaTeILHOCTH JICUCTBUI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka "Xopouo' cTaBUTCS, €CTIM BBHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJBI, B XOJE
MpOBeJICHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka ""Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyIJble TeJa

IIpakTuyeckoe 3ansaTue Ne 48
«Pemenue 3a1a4 Ha PU3MY»

Heab: Hayunthes pemath 3a1a4u ¢ IPU3MO
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpopecCHOHANbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA MOMCKA, aHAIW3a M HMHTEpIpeTalud HHPOpMaluu |
MH(pOPMAaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 06 TIposiBiaTh TpakJaHCKO-TTATPHOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE TMOBEJICHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEHM, B TOM 4YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHAApThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 ConelicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJIHMMara, MPUHLUUIB OEepeXIMBOIO MPOM3BOJICTBA, A(P(PEKTUBHO JAEHUCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUIX

OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKPEIJIEHHs 370pPOBbs B
npouecce MpodeccnoHaTbHON JEeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
MIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHOW JOKyMEHTAallMed Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.

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

1.0cHoBanue mpsMOW MPHU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHBI 4 M, O0KOBOEe pedpo
npu3Mbl paBHo 8§ M. HaliuTe ruionaab MoaHOW MOBEPXHOCTH TPU3MBI.

2.0cHOBaHHUE MPSIMOH MPU3MBI — MTAPAJLIEIIONPAMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°,
Bricora npu3mb 12 cm. HaliTy OJIHYIO TOBEPXHOCTH U OOBEM.

MHOrorpaHHMKOM Ha3bIBA€TCS TEJO, OrPAaHUYEHHOE IUIOCKMMU MHOroyrojpHukamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYTI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOIpPaHHUKA. MHOIOyrojbHUKH, KOTOpBIE
OrpPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMH. ['paHM MHOrOrpaHHHMKa, CXOAALIMECS B
OJHOW TOYKEe, OOpa3yl0T MHOTOTPAHHBIA Yroj; BEPIIMHBI TAKMX MHOTOTPAHHBIX YTJIOB HA3bIBAIOTCA
BepIIMHAMM MHororpaHHuka. IIpsmele, coennHsionye aBe Kakue-HUOYIb BEPILIMHBI, HE JIeXKallUe Ha
OJIHOM IpaHH, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOTrpaHHUK, JBE TIPaHU KOTOPOIrO SBJSIOTCS PaBHBIMH MHOI'OYTOJbHUKaMH,
JCKAIIMMU B MAapaUICIIBHBIX IINIOCKOCTAX, a OCTAJIbHBIC I'paHU — IMapauicjiorpamMmMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOT'OYTOJIbHUKaMH.

prlMaﬂ IIpr3Ma Ha3bIBACTCA HpaBHHLHOﬁ, €CJIn €€ OCHOBAHHA — IIPABUJIbHBIC MHOI'OYT'OJIbHUKH.

IInomanb0 MOJIHONM NMOBEPXHOCTH NPU3MbI Ha3blBaeTCsl CyMMa IUIOIIAJEH Bcex ee rpaHel, a
IUIOINA/IBbI0 00KOBOI MOBEPXHOCTH IIPU3MbI — CyMMa ILJIOLIA/IeH ee OOKOBBIX I'paHeH.

S,,,=2S,,+S

non 6ok

IInomaas 60KOBOI MOBEPXHOCTH MPSMOM MPU3MBI pPaBHA MPOU3BEIACHHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

860K = P ’ h
Oﬁ'béM HpﬂMOﬁ HpI/I3MI)I PaBCH IIPOU3BCACHUIO IIJIOIMIAIX OCHOBAHUSA HaA BLICOTy.
V = Sucn ’ h

IMopsaaox BbIMOTHEHHS] PA0OTHI:

1) BBbINOTHHUTE YEPTEK

2) 3ammcath KpaTKo yCIOBUE 33aa49i
3) OdopmuTs pelieHre 3aaadu

3agaua 1: OcHoBaHue TpSMOW TIPU3MBI - poMO C BbicOTOM 2 aM. [lmomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, @ TUTOIA/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 mv?. Haiiare BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHMS @, @ G0KOBoe pedpo hPasHHIy MeX Ty MUIOMIA/IbIO MOTHOH MOBEPXHOCTH
MIPU3MBI U IJIOIIA/IbI0 OOKOBOW OBEPXHOCTH MPU3MBI — 3TO YABOSHHAS

IUIONIA/Ib OCHOBAHMS ITPU3MBL.

L Sem2a > 2a~128-96=32 = a~16

| Sumdah=962 h=2o(5 ()
Omer: 1,5m. % =~
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3agaya 2: OcHoBaHME NPSAMOM IIPU3MBI - IPSIMOYTOJIbHBIM TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHbI
Smu 12 M, 6oxoBoe pedpo npusmMbl paHo 10 M. Haligure mutoriaas moaHONH MOBEPXHOCTH MPU3MBI.

Pemnenne

B ™

12...

AC =57 +127 =13

Som = 28, pe F S.r!..-l',.!'.ﬂ' + Saa,qc' + S.J.-thc

S =2*0,5*5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M.

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

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3alHCU U BBIYUCIICHUS.

Ouenka "xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHOM YacTH TakKOB, YTO IO3BOJISIET IMOJIYYUTh HPABHIBHBIE PE3YJIbTaThl U BBIBOJIBI;, B XOJ€
IpOBe/IeHUs pabOTH! ObUTH TOMYIEHb! OLIHOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja

IIpakTnyeckoe 3ansitue Ne 49
«Pemenne 3a1a4 Ha NUPaAMUIY»

Heab: Hayunthes pemate 3aa4u ¢ TUPaMHUI0N

Boinosinenue padorsl cnocodcTByeT GOPpMIUPOBAHMIO:

OK 01 BeiOuparh cmocoObl pemieHust 3aaad MpohecCHOHATBHONW JAEATENIbHOCTH HPUMEHHUTENIbHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMaAUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN JA€ATeIbHOCTU

OK 06 ITposiBasATh rpakAaHCKO-MATPUOTHUECKYIO MO3MIINI0, IEMOHCTPUPOBATH OCO3HAHHOE IOBEICHHE
Ha OCHOBE TPAJAMUIMOHHBIX POCCUHUCKHUX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEHM, B TOM 4YHCIE C Y4ETOM
TapMOHM3AllMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHAAPTHI
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AHTUKOPPYILUOHHOTO MOBEACHUS
OK 07 ConelicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH CPENbl, PECYpCOCOCPEIKEHHIO, IPUMEHSTh 3HAHUS 00
W3MEHCHMM KJIMMaTra, MPHHLOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PQPEKTHBHO JEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh CpeAcTBa (PU3MUECKOM KyJIbTYPBHI Ui COXPAHEHUS U YKPEIJICHHUS 370POBbS B
npouecce MpodeccuoHANbHON JEeSTeNIbHOCTH M MOJAJEpKaHUs HEOOXOIMMOro YpOBHS (PHU3NYECKOU
IIOITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcsi MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbI, KOHCIICKTHI JICKIHH.

3aganue:

1.Haiinure 00beM NpaBUIIbHOM YETHIPEXYTOJAbHOM MUpPaMUJIbl, BEICOTa KOTOPOM 4 cM, a TuaroHaib
OCHOBaHUS 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTh MPSIMOH TNHpaMHIbl, B OCHOBAHWU, KOTOPOH JICKUT
pPaBHOOEIPEHHBIH TPEYTOJIbHUK C OCHOBAaHUEM 5 c¢cM U OOKOBBIMHM CTOpoHamH 6 cM. bokoBbie pebpa
nupamMuiel 12 cm.

ITupamuaa — 570 MHOTOT'PaHHHUK, COCTABJICHHBIN U3 N—YI'OJbHHUKA U N TPEYTOJILHUKOB.

MHOroyrojabHHUK - OCHOBaHHMe MMHUPAMU/Ibl, TPEYTOJIbHUKY - OOKOBBIe TPaHM C 0OOLIel BEpLIMHOM,
Ha3bIBAEMOM BePIIMHOM NHUpaMuAbl. lleprneHauKyisp, ONYyHIEHHBbIM M3 BEPIIMHBI NUPaMHUABl Ha €€
OCHOBAHUE, Ha3bIBACTCS BHICOTOM MUPAMH/IBI.

[Tnomaapk MOHOM MOBEPXHOCTH MAPAMUIBL:  Spomm = Sgox T Soc

Vzls ‘H

OO6beM nupamuIbL: 3

Ilpagunvuaa nupamuoa

[InpamMna Ha3pIBaeTCsd NPABWJIBHOM, €CIIM €€ OCHOBAHHME — IPABWIBHBIM MHOTOYTOJIBHHUK, a
OTPE30K, COEAUHSIONINN BEPIIMHY MMPaMUBbI C IEHTPOM OCHOBAHUS, SIBISIETCS €€ BBICOTOM.

Bce OokxoBble pebOpa mpaBUIbHONM NUpPaMUIbl paBHbI, a OOKOBBIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota 00KOBOIl IpaHM NpaBWJIBHOM NMUpaMH[bl, NPOBEIACHHAs W3 €€ BEpIIMHBI, Ha3bIBacTCS
anogemoiu.

IInomans 00KOBON NMOBEPXHOCTH NPABW/JILHOH NMHMPAMHAbI paBHA IOJIOBUHE IPOU3BEACHUS
nepuMeTpa OCHOBaHUS Ha anogemy.

1
Sﬁok = E Pocu ’ é
IL1omaas MOJIHOM MOBEPXHOCTH NPABUWIBHOM NMUPAMU/bI:
1
SnOﬂH = SOCH + E P . I

IMopsinok BbINoJIHEHUs PadOTHI:
1)BbINONHUTE YepTex

2)3amnucarh KpaTKo YCIOBHUE 3aa4l
3) Odpopmurts pernieHue.

3anaya 1: CtopoHa OCHOBaHHS TPABWIILHOW YETHIPEXYrOJNLHOW MUpaMHIbl paBHa 4 cM, a amodema
o0pa3yeT C MI0CKOCTHIO OCHOBAHUS yToJl B 60°. Haiiyre 1wiotmap mosHoi MOBEPXHOCTH MUPAMU/IbI
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Pemenmne:

Ed=Ypc_»
2
LESH =90°-60°=30°= SE=2EH = 4
1 2 2
S =4-4-EAB+AB' =2-4.4+4% =48 (cm?)

OTtBet: 48 cMm®

3agaua 2: OcHoBaHME MUPaMUIBI —pOMO, AuaroHam Kotoporo paBHbI 30 cM u 40 cMm. BbicoTbl OOKOBBIX
TPaHel, MPOBE/ICHHBIC U3 BEPIIMHBI TMPAMUJIBL, 00Pa3yOT C BRICOTON MTHUPAMUIIBI YIIIbI, PABHBIC 30°. Haiizre 0GbeM
TIPAMU/IBL.
Perenne:
AC=40 = AH=HC~20

BD=30= BH=HD =15
_ AB =207 4157 =25 .

HE=%BC=12,5

SE = 2HE = 25

SH= VSEZ—HEZ =

2
=1’252 —Esh.:zs.._‘/i
4 2

V3 V3
'T =5000- -é_ = 2500J§ (CMS)

Otset: 250043 on.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

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

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJ1€TBOPUTEIBHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa

IpakTuyeckoe 3ansaTue Ne 50, 51
«Pemenne 3a1a4 Ha BbIYHMCJIeHNE 00bEMOB M MOBEPXHOCTE MHOTOTPAHHUKOB)»

Henab: HayunTthbes pemaTh 3a7a4n Ha BRIYUCIIEHHE 00BEMOB U TOBEPXHOCTEH MHOTOTPAHHUKOB.
BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIpETalud HH()OpPMAIUH |

I/IH(bOpMaI_[I/IOHHBIe TCXHOJOI'NHU JJIA BBIIIOJTHCHUA 3a1a4 HpO(beCCHOHaHBHOﬁ JCATCIIbHOCTH

OK 06 IlposiBnaTh rpakaaHCKO-TIATPUOTUUYECKYIO TTO3UIIMIO0, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJUIHOHHBIX POCCHUMCKHUX TyXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C yYETOM
rapMoHusanvu  MCKHAIMOHAJIBHBIX U MCKPCIIUTHUO3HBIX OTHOHIGHHfI, MNPUMCHATH CTaHdapThI
AHTUKOPPYIILIUOHHOTO OBECHUS

OK 07 CopnelicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpebl, pecypcocOepekeHUI0, MPUMEH ST 3HAaHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO INPOU3BOACTBA, H(PPEKTHUBHO JEHCTBOBAaTH B
‘-IpG3BI:I‘I21]71HBIX CUTyalusx

OK 08 Hcmonbp3oBaTh CpeAcTBa (PU3MUECKOM KyJIbTYPbI Ui COXPAHEHUS U YKPENJEeHHs 370pPOBbs B
nporecce Mpo(ecCHOHATBHONW NEATENPHOCTH M TOJICPKaHUs HEOOXOIMMOTO YPOBHS (DHU3HUYECKOMH
[OJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(heCCHOHATBHOW JOKYMEHTAllMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

I1K 1.1.®opmupoBaTh anropuTMbl pa3pab0OTKH NPOrPaAMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUUYECKHM

3aJaHUCM.

MaTepI/laﬂbHOC odecneyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTLI JICKITUH.

3ananue:

1. Omnpenenure Bun u HaWgute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasuiei yepes pedpo A1/l u cepenuny pedpa BB, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BuA W Haiaure mnepumerp cedeHus kyba ABCJIA1B;Ci/l; mmockocTsio,
npoxopsiiei uepe3 Touku A, Jl u cepenuny pedbpa CCy, ecnu nimuHa pedpa Kyda paBHa 4 cMm.

3. Haiiaure momiaap moBepxHOCTH paboueit AeTanu, n300paKeHHOM Ha pUCYHKE (BCE IBYTpaHHbIE
YTJIBI TIPSIMBIE).

fad

4. Haiinute 00beM paboueit aetanu, n300pakeHHOW Ha pUCYHKE (BCE IBYTPAHHBIC YIIIbl IPSIMBIE).
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5.Tpebyercst yCTaHOBHUTH pe3epByap AJIs BOJBI eMKOCThi0 15 M3 Ha momanke pasmepom 4,5 M X
3,75 m, cimykamei Juist Hero JHoM. Haliute BBICOTY pe3epByapa.

Ilopsiiok BbINOJTHEHHS PA0OTHI:

1) BbIMOIHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) Odopmuth pelicHne 3a1a9u

3agaua 1: [lan xky0 ABC/A1B1Cy/[1. Jokaxure, 4yTo ceueHue kybda miockoctbio 41C1K, rae Touka
K - cepenuna /[C - Tpanenusi.
B
! = C

A D
Pemenune:MK||A1C1, notomy uto (A1/[1C1) mapamtensha (A4C), a MK u A1Cy - nuHuH
nepecedyeHust d3Tux rockoctet. MK||A1Cy, AlM‘H' C1K, MK*A,C,, 3uaunt MA,C1K - Tpamnermsl.
3anaua 2:

Han xy6 ABC/{A1B1C1/{1. lokaxure, 4To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.

A B,

D e C

Pemenne: (AA1B1)||(A11C), o A1B1||IC w A1B1=JIC. (AA:/11)||(BB1C1), T0 A1/||B1C, 3HauuT
A1B1C/[ - mapannenorpamm.

3agaya 3:

Haiinure momaas moBepXHOCTH pabodei neTanu, n300pa)KeHHON Ha PUCYHKE (BCE IBYTPaHHBIC
YTJIBI IPSIMBIE).
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Pemenne: [1n0mans NoBEpXHOCTH 3alaHHOM J€TalIM -3TO IUIOIIA b MHOI'OIPAaHHUKA, paBHA
Pa3HOCTH IJIOLIAIU MIOBEPXHOCTH MIPSIMOYTOJIBHOTO Napajuienenunesna ¢ peopamu 2, 4, 5 u 1Byx
Iiouaiel KBaJpaTroB co CTOPOHOM 1:
2#4x5 + 225 4+2#2#4—-2+1+1=74

OtBeT: 74.
3anaua 4:
Haiigure o6beM paboueit geranu, n300paKeHHOW HA PUCYHKE (BCE JBYTPAHHBIC YTIIBI MPSMBIC).

vl
d

1 |

(S}

\
N\
PSRN

Pemenne: O0beM JaHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M PAaBEH Pa3HOCTH 0OBEMOB
napajuienenunenon ¢ peopamu 3,4,4u 1,1, 1
V=V1-V2=3+4+4—-1+1=1=47

OtBert: 47

3anaua 5:

Tpebyercst ycTaHOBUTH pe3epByap Uit BOJbI eMKOocThi0 10 M3 Ha mumomazake pasmepom 2,5 m x 1,75
M, ciyKamiei 1t Hero 1HoM. Haligure BBICOTY pe3epByapa.

Pemenne: Ilmomans quaS = 2,6 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10

h=Y=1% =279\
5 4,375

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBHITIOTHEHHON YacTU pabOTHI HE MO3BOJSET CAENATh MPABIIBHBIX BHIBOJIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansaTue Ne 52
«PemieHue 3a1a4 HA UMJIMHAP, KOHYC Wiap u cdepy»

Henp: @opMupOBaTh HABBIKM PEIICHHA 3aJa4 HA BBIYMCIICHUSA PA3JIMYHBIX DJJIEMEHTOB TEI
BpAICHHS, UX TOBEPXHOCTEH U 00HEMOB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnomb3oBaTh COBpPEMEHHBIE CPEACTBA ITOHMCKA, aHAIM3a W HMHTEpHpeTanuu HHpOpManuu u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOT'MH JJIS BBIIIOJIHCHUSA 3a/Ja4 HpO(i)eCCI/IOHaJII)HOI;'I JACATCIBHOCTH

OK 06 IIposBasTh IpaaaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEUENIOBEUYECKUX IICHHOCTEH, B TOM YHCIIE C y4YETOM TapMOHH3ALUU
MEXHAIIMOHATBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, MPUMEHATh CTaHAApPThl AHTHUKOPPYMIIMOHHOTO
[IOBE/ICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHn0, TPUMEHITh 3HaHUsL 00
W3MEHEHWH KJIMMaTa, MPHHLOUIB OEpeXIMBOTO TMPOU3BOACTBA, J(PPEKTHBHO JEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Ucnonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphbl AJISl COXPAHEHUS M YKPEIUIEHHs 3/10pOBbs B
npouecce MpodeccnoHaNbHON JeATeNbHOCTH M TMOJAJEPKAaHUS HEOOXOIUMOro YpOBHS (u3ndeckon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHANBHOM AOKYMEHTAIlMe Ha TOCYyJIapCTBEHHOM M WHOCTPaHHOM
A3bIKaX.

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

3aganue:

1.06vem tmnunapa 120 cM?, ero Beicota 3,6 cM. Haiitu paanyc UAIUHIPA.

2. Bricota konyca 12cm, paguyc ocHoBanus 10cM. KoHyc mepecedeH MIIOCKOCTBIO Tak, 4TO B
CEUEHUH NOTy4YuiIcs TpeyroiabHuK. Haliaure pacctosiHue OT 3TOT0 CEYeHUs /10 OCH.

3.PaccTosiHie OT LleHTpa m1apa 10 CEeKyllel MIOCKOCTH paBHO 8 M, a paJuyc C€YeHHs IIOCKOCTBHIO
paBen 6 m. Haiigure paaunyc mapa.

Huauuap — Teno, MOJydeHHOe TIPH BPANICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COAEpalleld ero
CTOPOHY.

Kpyrn Ha3pIBalOTCSA OCHOBAHMSIMHM IHJIMHIAPA, a OTPE3KH, COCAWHSIONIMNE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIIUMHU HUJIMHAPA. Y IUIMHAPA OCHOBAaHUS PaBHBI U
napajuieNIbHbI U 00pa3yroIIne TaKKe PaBHBI U MTapaJUIeIbHBI MEXKITY COOOiA.

Ocb10 HWIMHAPA HAa3bIBAETCS MpsMas, MPOXOJsias 4epe3 IEHTPhl OCHOBAHWA, TMapaslieiabHas
00pa3yromuM.

BokoBasi moBepXHOCTh HWJMHAPA — 3TO TMOBEPXHOCTh, TMOTYy4YEHHAs OT BpAIllEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, ITAPAJIICIIBHON OCH IMIIMHIPA.

BobicoToii 1MIMHIpa HA3BIBAETCS PACCTOSIHHME MEXAY OCHOBaHUSMHU IWIHMHIpa. Paamycom
IIWJIAH]IPA Ha3bIBACTCS PAIUYC €r0 OCHOBAHUS.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3yrllue MepHeHAUKYISPHBI IMIOCKOCTIM
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OCHOBaHUI.

o . S, = 27Rh;
[Inomans 60KOBOM MOBEPXHOCTH: 00K

[Inomaaes MoaIHOM MOBEPXHOCTH:
Somn = Ssor +2S,,, = 27Rh + 27R;

NnoaH

S =2R(h+R)

noaHn

O6beM mpmuHapa: vV = R*h.

Ceuenue yununopa — purypa noaydeHHas B IEpeCeUSHNUN LIMINH/IPA IIIIOCKOCTHIO.

Ceuenue, npoxoJsinee Yepe3 OCh IIINHAPA, HA3bIBACTCS 0Ce8biM CeueHueM M TIPEICTaBIAET COO0H
IPSIMOYTOJIbHHUK.

Ecnu cexymas miaockocTh NEPIEHIUKYIIpHA K OCH LWIMHIPA, TO CEYEHUE SABISAETCS KPYTOM.

Konyc

PaccmoTpuM OKpykHOCTH ¢ LIeHTpoM B Touke O u npsmyro OP, neprneHuKkyIspHyo K IIJI0CKOCTH
3TOM OKpYXHOCTH. KaXIyl0 TOUKY OKPYKHOCTH COEAMHHMM C Toukoil P otpeskom. I[loBepxHOCTS,
o0pa3oBaHHAs STUMHU OTPE3KaMH, HAa3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3y0IIMMH KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MMOBEPXHOCTHIO U KPYIOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunyeckas noBepXxHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBAHHe KOHYyca, Touka P —
BePIIMHA KOHYcCa, 00pa3yrolliue KOHMYECKOH MOBEpXHOCTH — oOpa3ylomme KoHyca. Bece oOpa3syromue
KOHyca paBHbl Japyr Apyry. Ilpsmas OP, npoxopsiuas uepe3 LIEHTp OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bIBaeTCsl OChbl0 KoHyca. Ochb KOHyca MEpHeHAMKYJIsSpHa K IUIOCKOCTH ocHoBaHuUs. Otpezok OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecnu cekymas IUIOCKOCTh IPOXOAUT Yepe3 OChb KOHYCa, TO IOJIyYEHHOE CEUCHHME Ha3bIBAETCs
0CEBbIM CeYEeHHEM.

ITpoBenéM cexylyro MIOCKOCTh MEPIEHAUKYIAPHO K OCH KOHYCa. DTa IIOCKOCTh MEPEeCceKaeTcs ¢
KOHYCOM TI0 Kpyry ¥ pa3OuBaeT KOHyc Ha nBe yacth. OqHa M3 yacTed MpencTaBiisieT co0Ooi KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (V300pa3ute yceu€HHBIN KOHYC camocTosTenbHO. [locTpoiite
00pa3yroyto, BHICOTY.)

Cdepoii Ha3pIBaeTCS MOBEPXHOCTD, COCTOAILAS U3 BCEX TOYEK MTPOCTPAHCTBA, PACIIONOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TO4YKHM. JlaHHasg TodYKa Ha3bIBAETCS WEHTPOM cdepbl, a IJaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSAIONMMI aBe TOUYKM cepbl U MPOXOIAIIUN depe3
LIEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOE c(hepoil, Ha3bIBACTCS IAPOM.

[lap MOXXHO MOJYYHUTH MpPHU BpAIIEHUH HOJIYKpPYra BOKpYTr AuaMerpa. ['paHuuel mmapa Ciy>KUT
chepa.

[Tnockocth, uMermas co chepoil TOJBKO OJIHY OOILIYyI0 TOYKY, HAa3bIBAaeTCs KacaTeJlbHOM
JI0cKocThI0 K cdepe. Paauyc cdepsl, npoBenéHHBIE B TOUKy KacaHus cdepbl U IIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TUIOCKOCTH.

Ceuenne mapa, MpoxoJsliee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOASAIIEE —
MaJbIM KpyroMm LleHTp GonblIOro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a IeHTP MaJloro Kpyra siBIseTrcs
OCHOBAHUEM MEPHEHANKYIAPA, OMYLIEHHOIO U3 LIEHTPA 1Iapa Ha IJIOCKOCTh ATOr0 Kpyra.

Ceuenuisi, paBHOOTCTOSIIUE OT IIEHTPA, PABHBI.

Pajiyc OKpy:KHOCTH, NOTydeHHOH IIpH nepeceueHun cdepsl paguyca R mimockocTero, yaaneHHoi

D2 2
OT IIeHTpa cepbl Ha d , paBeH R*-d”

ITopsinok BbINOJHEHHS PadOThI:
1)BbInonHUTE YepTex
2)3anucarb KpaTKO yCIOBHE 3aJ1a4H

117



3amaual.OceBoeceyeHue MWIMHApPA — KBajapaT, IUIomAab Koroporo Q. Haiiaure momans
OCHOBAHUS IMJINHIPA.
Pemenue:

Cropona kBajpaTta paBHa,/Q. OHa paBHa Juamerpy OCHOBaHMs. I1103TOMy ILIOINAAb OCHOBAHHS

2
AV R
2 4
paBHa .
Q
4
3amaua 2. Beicora nmnuHapa 6cM, paamyc oOcHOBaHusA ScMm. Haiinure miomanp ceueHus,

MMPOBCACHHOTO MapaUICIIbHO OCH HUJIMHPA HAa paCCTOAHUU 4cM oT Hee.

OTBeT: Soci .y, =

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoGeapenHnsblit (OK =OM =R =5 cm),
tpeyroabHuK OEK — mpsiMmoyrosbHbIi.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

K~ VOK? —OE* =\/25-16 =/9 =3

KM =2EK =2x3 =6,

Scen= 6X6 = 36 oM,

OtBeT: Sceq= 36 oM.

3amaua 4: Ilnomans GOKOBOH MOBEPXHOCTH KOHYca paBHa 60 1M, a paaiyc OCHOBAHHS PAaBeH 6 M.
HaiiguTe paccTosiHMEe OT LIEHTpa OCHOBAHUS JI0 00pa3yrollei KoHyca.

Pemenue:

Seux = Arf =600 => pl =60

r=6:=>£=ﬁ.i=10.
B

SO =VAS — 40 =10° -6 =8

1 |
Soso == AG-O5 =—.6-8=24
2 2
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C nipyroii CTOpoHBI,

3agaua 5: [Inomaau cedenus mapa MmioCKOCThIO paBHa 1611 ™%, a IUIoLa/Ib NapajyieIbHOTO EMY
2 o
CEUCHMSI, MPOXOAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M” . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUEeHUH.

wt =16n=>r" w16, r=4u,
R =25r= R =25, R=5nm.

h=JR -1 =V25-16 =3 (M)

OTtBer: 3 M
®opma npeacTaBJieHUs pe3yJbTATa: BHIIIOJIHEHHOE 3a/I1aHNUE.

Kputepun onenkn:

Ouenka "oTiaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUI; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIBHBIE PE3yIbTaThl U BBIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTN AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIaTh MIPABIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTuyeckoe 3ausTue Ne 53, 54
Pemienne 3a1a4 Ha BbIluKc/IeHHe 00bEMOB U MOBEPXHOCTEH KPYIJIBIX TeJs

He.]'Ib: Hay‘-II/ITBCSI pemaTth 3aJa4 BbIYHUCIICHUC 00BEMOB U HOBerHOCTeﬁ KPYTJBIX TCJI
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BoinosiHeHue padoThl cnoco0cTBYET (POPMUPOBAHMIO:

OK 01 BrpiOupars crmocoObl pemeHus 3amad mpodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAluH HH()OpMAIUH |

I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(l)eCCI/IOHaJIBHOfI JACATCIIBHOCTH

OK 06 IIposBiasaTh rpakAaHCKO-NIATPUOTHUYECKYIO MO3HULINIO, IEMOHCTPUPOBATh OCO3HAHHOE IMOBEICHUE
Ha OCHOBE TPAJMULMOHHBIX POCCUHCKHUX J1YXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YHCIIE C YYETOM
FapMOHM3allMM  MEXHALlMOHAIBHBIX W  MEXKPEIUTHMO3HBIX  OTHOIICHUM, IPUMEHATh CTaHIAPTHI
AHTUKOPPYILMOHHOIO IIOBEJICHUS

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MEHCHMH KJIMMaTra, MPHHLOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PQPEKTHBHO JIEHCTBOBAaTH B
Ype3BbIYAHBIX CUTYaLUAX

OK 08 Ucmonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphbl AJIi COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
nporecce MpopecCUOHATBHOW JEeATEIbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3UYECKOM
[IO/IFOTOBJIEHHOCTH

OK 09 TIlonb3oBaThCcst MpodeccHOHaNbHOM JOKyMEHTalMeld Ha TroCyJapCTBEHHOM W HHOCTPaHHOM
S3bIKaXx.

[IK 1.1.®@opmupoBaTh anropuT™Mbl pa3padOTKU IPOrpaMMHBIX MOJYJIEH B COOTBETCTBUU C TEXHUUYECKUM

3aJaHHUCM.

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

3ananne:

1.Heo0xonumMo mo 4YepTe:Xy M3roTOoBHTH KOHYc. [l pacuera HeoOXOAMMOro Marepuana Ha
U3rOTOBJICHUE HAaWTE IOJHYI0 IMOBEPXHOCTh KOHYCA, €CM O0O0pas3yiolllas HAaKJIOHEHa K IUIOCKOCTU
OCHOBAHMA O] YIIIOM 30%u paBHa 12 cM. A paguyc OCHOBaHUSA 8 CM.

2.Heo0xoauMo0 N0 4epTe:KY H3roTOBMTH Imap, o0séM koroporo 12511 M. st pacyera
HE00X0AMMOTro MaTepHrala HaiJieTe IIomaab chepsl.

namuaap

y .S, = 27Rh;
Hnomam, 6OKOBOI/I IMOBCPXHOCTH: oK

[Imomaae mMoaIHOM NOBEPXHOCTH:
S,omn =S4, +2S,,, =22RN+27R;

nonu ook

S =2R(h+R)

NnoJH

O6bem mmHapa: V = 7R°N.

Ceuenue yurunopa — purypa noxy4eHHas B epeceueHN  MIIHHAPA TUIOCKOCTHIO.

Cedenue, MpoxosIIee Yepe3 OCh IIIIMHIPA, HA3bIBACTCS 0Ce8biM cedeHueM M TIPEICTABISIET COO0H
MPSIMOYTOJIbHHUK.

Ecmu CCKylIasd MIOCKOCTh MEPICHANKYJIApHA K OCH HUJIWHAPA, TO CCUCHUEC ABJIACTCA KPYTOM.

IMnomans 60KOBOW MOBEPXHOCTH KOHYCAa paBHA MPOU3BEICHHUIO TOJOBUHBI JJIMHBI OKPY)KHOCTH
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Sso = 7t

Inomans MOJMHOW TOBEPXHOCTH KOHYCAa paBHA CyMMe IUIONMAAW OOKOBOW IMOBEPXHOCTH U
TUTOIIA OCHOBAHWSL.

120



S, =(+r)

HOJH

IInomanbs G0KOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MOIYCYMMBbI JJIMH
OCHOBaHHUI Ha 00pa3yIOLIyIO.

O0béM KOHYCa paBEH OJHOM TPETH MPOU3BEACHUS TIJIOIIAH OCHOBAHMS HA BBICOTY.

V=4S,,-h= "1

. S =4R?
ILiiomaans moBepxHocTH cdepbl paBHA yISTBEPEHHOM IUIOIIAAN OOJBIIOTO Kpyra: — <4 .
4
Vzuapa =5 7ZR3
O0bem mapa: 3

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3amnucarb KpaTKoO YCIOBHE 3aa4H

3agaua 1: HeoO0xoamMo mo 4epTe:ky HM3roTOBUTb KOHYC, IUIONIA[b OOKOBOI MOBEPXHOCTH
KoTOporo paBHa 60 e, a panuyc ocHOBaHMA paBeH 6 M. [[1si M3roTOBIEHHSI KOHYCAaHEOOXOIUMO HAWTH
paccTosiHUE OT IIEHTPa OCHOBAHUS 10 00pa3yrolieil KoHyca.

Pemienue:

Seux = Arf =600 => pl =60

r=6::>f=ﬁq=10.

i
1
1
1
|
I
i
i
f
1
1
§
I
¥
3

”
SO =VAS — 40 =10° -6 =8

1 |
S == AQ-OS =—-6-8 =24

3 adse o 2

8,0 =—1-0H-AS=SOH=24=:» OH:E
C 1pyroii CTOpOHBI, 2 5
3agaua 2:Heo0XxoauMo 1o 4epTeKy HM3roTOBHTh KOHYC. PaccTosHHME OT IIGHTpa OCHOBaHUS
KOHyca JI0 CepeauHbl oOpasyromieil paBHO 4 cM, a yroj HakjoHa oOpasyromieil KoHyca K TUIOCKOCTH
OCHOBAaHHS PaBEH 60°. JInst M3roTOBIICHUS KOHYCA HAMAUTE TJIOMIaAb OCEBOIO CEUCHUSI KOHYCA.
g

2

Sercr =-%}AS} AB._-sin'G_O?%?s—3-a—.{3‘~'=1-6ﬁ ()
~ Oteer: 1643 ond’, - _
3aziaqzi 3: Ilnowans .C(I)epbl péBHa 100 M2 PaccTosiHue OT HeHTpa cepbl 10 CeKyIe MIOCKOCTH
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paBHO 4 M. Haiinure panuyc ceuenus.

Pemenmne:

S4 =4nR* =100 = R? =WB=2R=5

AD=VBD" - 45 = 5§ —3 ()

Orser: 3.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO'" CTaBUTCS, eciu paboTa BBINOJHEHA B TIOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHUA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TTOJIHOCTHIO WIH 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IIpakTyeckoe 3ansaTue Ne 55
«Hcnosib30BaHNe KOMOMHANMI MHOTOTPAHHMKOB U TeJl BpallleHUsI B MPAKTHKO-
OPMEHTHPOBOYHBIX 32Ja4aX»

He.m;: Hay‘lI/ITBCH pemaTh 3aJa4r Ha KOM6I/IH8.I_II/IIO TCOMETPHUICCKUX TCII

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH NPHUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOWCKA, aHaIM3a M HMHTEPIpeTalud HH(QOpMaruu H
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eSTeIbHOCTH
OK 06 ITposBasaTh IrpaXkAaHCKO-MATPUOTHYECKYIO MMO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEIECHUE
Ha OCHOBE TPAJAMUIMOHHBIX POCCUHUCKHUX JYXOBHO-HPAaBCTBEHHBIX IICHHOCTEH, B TOM 4YHCIE C Y4ETOM
rapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOIIEHWH, TNPUMEHATh CTaHIAPThI
AHTUKOPPYIIIMOHHOIO TIOBEJIEHUS
OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpefibl, pecypcocOepekeHn o, IPUMEHSATh 3HaHUs 00
W3MEHEHUU KJIMMaTa, TMPUHLOUOB OepekIMBOro MPOU3BOACTBA, A(P(EKTHUBHO JEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX
OK 08 Ucmonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphl AJISI COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NUECKOM
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MIOATOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcsi MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAHHOM
A3bIKaXx.

[1K 1.1.®opmupoBaTh anropuTMbl pa3pabOTKH NPOTPAMMHBIX MOJAYJIEH B COOTBETCTBUU C TEXHHUYECKHM

3aaHUCM.

MarepuajibHoe o0ecnieueHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKI.IPIfI.

3aganmue:

1. Jlyis M3roTOBJICHUS ACTAIW MO YEPTEXKY, B KOTOPOM B IWJIMHIP HAKIOHHO BIIMCAH KBAJApaT Tak,
9TO BCE €r0 BEPIIHMHBI JIKAT HA OKPYKHOCTSIX OCHOBAaHUS HEOOXOIUMO HAWTH CTOPOHY KBajpaTa, eCiiu
BBICOTA IIMJIMHJIPA paBHA 2CM, a PaINyC OCHOBAHUS PaBEH 7CM.

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3anava. J{ns M3rOTOBIIEHMS JETANU IO YEPTEXKY, B KOTOPOM B LMJIMHAP BIHCAHA IPABUIIbHAA
IIECTUYTOJIbHAS ITPU3Ma HEOOXOIMMO HAWTH OTHOIIECHUSI 00BheMa MPU3MBI K 00bEMY IHIIMHIPA.

Pemenmne:

Vnpus.M SOCH. x h B S

OCH.

Vuuﬂ. - 7Z'R2 Xh B 7Z'R2

as=R
_3R%3
oo =
\ 3R%/3 o 3V3
V.o, 2 R ¢
Vipurs 33
NV

OTtBeT: yur =
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopomo" cTaBUTCs, €CIIU BBINOJIHEHBI 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 NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
IPOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

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

Pa3nes 5 Teopust BeposiTHOCTell 1 MaTeMaTHYeCKasi CTATHCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH

IIpakTnyeckoe 3ansaTue Ne 56
«PemeHne KOMOUHATOPHBIX 3a71a4. PazMelennsi, CoOueTaHNs U NMePECTAHOBKH»

Heaws: Hayunthcs OTIMYATh COYCTAHUSI OT Pa3MEILCHUI, MPUMEHSITh (HOPMYIIbI ISl BBIYUCICHUSI
BCEX BBIOOPOK 0€3 MOBTOPEHHIA.

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:

OK 01 Boi6upats crioco0sl pemnieHus 3aad npoeCCHOHAIbHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

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

IIK 1.1. AHanm3upoBarh TpeOOBAaHUS TEXHMYECKOTO 3aJlaHHMs Ha IMPOSKTUPOBaHHE MH(PPOBHIX

CUCTEM

MarepuanbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

1. Cranok ocHamieH 10 maaukatopamu, CKOJIBKO BapHaHTOB OJIHOBPEMEHHOTO 3aropaHusi TPEX
WH/IUKATOPOB.

2. U3 Opuranpl pabounx 12 yenoBek, HEOOXOAMMO BbIOpaTh 3 ueroBeka AJisi pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIIOCOOOB TaKOTr0 BBIOOpA.

3. B mexe umeercs 8 cTaHkoB [ pa3nuyHON o0OpaOoTku aeraneil. CKONbKO criocoO0B MMEETCs
U1l PAaCCTaHOBKHM pab04YMX HA CTAHKU B Pa3HOM Nopsike?

ITopsinok BbINOJHEHHS PA0OTHI

1. Omnpeanenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cOOTBETCTBYIONIYIO (HOPMYITY ISl BBIYMCIECHHS] BOZMOKHBIX KOMOMHAIUHA.
3. IIpowsBeanTe BBIYHMCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIa.

1. MlaaukaTopsl HA MYJIBTE 3aroparoTcs TMOCISIOBATSIIEHBIM HA0OPOM YEeTHIPEX pa3HBIX JIAMIIOUEK,
MPOHYMEpPOBaHHBIMU IHdpamMu. TpedyeTcs ONpenenuTh YUCIO BO3MOXKHBIX BapHAHTOB 3aropaHUs
JIAMTIOYEK.

Pemenue.

Bo3moxnpix mudp (Hymepamus gammodek) Bcero aecsts(1,2,3,4,5,6,7,8,9,0).Kaxmas nabpannas
KOMOMHAIMS OTJIMYaeTcsl OT APYro koMmOWHAnuu XoTs Obl omgHOoM umdpoii(1,4,5,7 #2,4,5,7),mmu60
nopsiikoM Habopa oauHakoBbIX 1mdp(1,4,5,7#4,5,7,1),mooToMy uIsi TIOACUETAa YHCIIA BO3MOYKHBIX
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KOMOWHAIMI UCTIONB3yeM (POpMyITy YUCiia pa3MeIIeHUH.

n!

dopMyia pa3MEILEHUN UMEET BUI A = . B HameMm cinydae n = 4,m = 10.
10! _10! 10-9F§;2é!-4-3-2-1
(10—4)!_ 6! = 6:5:4:3-2'1 _10 9-8-7=>5040
2.CKOIIBKO CYIIECTBYET CIIOCOO0B BEIOOPA TPEX paboumx U3 ACCATH IS TPOBEICHUS paboT?
Pewenue.
B nanHOM citydae mpu BEIOOpE IS HAC BaXKEH TOJIBKO COCTaB IO TP YEJIOBEKA, MOPSAAOK BHIOOpPa

pOJIM HE MTPAET, MO3TOMY B OTJIMUKE OT MEPBOTO IMPHUMEPA YUCIO CIOCOOOB MOJACUYUTAEM IO (hopmyse
COUYETAHUH.

®opmyia coO4eTaHUN UMeeT BUAOCY =

[IpousBoauM pacuér A, =

n!

' | W B namewm cimygae n=10, m=3.
31(11:;3)!_;07.!_73.-2-3-;? =120.
3.CKOJBbKO pa3auyHBIX YETHIPEX3HAYHBIX YHCE MOXKHO COCTaBUTh W3 mudpl,2,3.4 9 mudpsr He
IIOBTOPSIIOTCSA)?
Pewenue.
[To ycioBHIO JaHO MHOXECTBO M3 UETHIPEX 3JIEMEHTOB, KOTOPBIE TPEOyeTCs PacIoJIOKHUTh B
ornpeAenEéHHOM MOopsAIKe. 3HAYUT, TpeOyeTcs HalTH KOJIMYECTBO MEPECTAHOBOK UX YETHIPEX SJIEMEHTOB.
®dopmya nepecTaHOBOK U3 T —3JIEMEHTOB UMEET BUI:P, = n! B Hamewm ciydae n =4.
[TpousBeném pacuér: P, =4!=4-3-2-1=24.

[IpousBogum pacuér:C3, =

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3alHCU U BBIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE PE3yJAbTaThl U BBIBOJBI; B XOJE
MpOBeIeHUs paObOTHI ObUTH TOMYIEHbI OLIHOKH.

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

Tema 5.2 DiieMeHTBI TEOPUH BEPOATHOCTEH M MATEMAaTHYEeCKOH CTATHCTHKH

IIpakTuyeckoe 3ansaTue Ne 57
«Knaccuueckoe onpeaesieHne BepOsITHOCTH, CBOMCTBA BEPOSATHOCTEI, TeOpeMa 0 CyMMe
BEpPOSATHOCTEH. BeposiTHOCTH B 3a1a4aX TEXHOJIOTHYECKOro npoguiis»

Heab: Hayuntbcs HaXOAUTh BEPOATHOCTH COOBITUH, HCHOJB3YS KIACCHUYECKOE OIpe/eeHHe
BEPOSITHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHAIbHON NESTENbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPO(eCcCHOHATbHOE U JMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 10 TPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaIUsIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
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OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPY’KAIOUICH Cpeabl, PecypcocOepekeHUI0, NMPUMEHATh
3HaHUS 00 M3MEHEHHMH KIIMMAaTa, MPUHIUIE OEPEKIMBOTO MPOU3BOACTBA, Y(PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 09 ITons3zoBarbcs MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
A3bIKaXx.

I[IK 1.1.0opmupoBaTh aIrOPUTMBI pa3pabOTKH MPOTPAMMHBIX MOJIYyJeH B COOTBETCTBUU C

TEXHUYCCKUM 3aJJaHUECM.

3aganue:

1. JIns mpoBepKH KauecTBO M3TOTOBJIICHHBIX AeTalied ux npoHymepoBaiu ot 1 mo 10. Haynauy
BeIOpaHa aeranb. KakoBa BepOsSTHOCTB TOTO, YTO 3TO OHA HMEET IPOCTON HOMEp?

2. Jlns TpoOBEepKH KauecTBa W3roTOBIEHHBIX aetanedd mpurotoBwim 300 mT. Yemy paBHa
BEPOSITHOCTH TOTO, YTO HAyTaJl B3sATas ACTallb UL IPOBEPKH OyAET MMETh HOMEP, KpPaTHBIN 57

3. IonOpackiBaroTCs ABa UTPAJBHBIX KyOHKa, MTOJACYUTHIBAECTCS CyMMa OUYKOB HA BEPXHHUX I'PaHSX.
Yro BeposTHEE- MOTYYUTh B CyMMe 7THINS?

ITopsinok BbINOJIHEHUs padOThI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBEIYUCIHUTD.

2. Tlpocuwnraiite obmiee ynciao(N) BO3MOXKHBIX HCXOJIOB.

3. IlpocuuTaiite yuciio ucxomgoB(M), OIArONPUATCTBYIONINX HACTYIJICHHIO COOBITHS A.

4. Vcnonp3yiite popMyily JUis BBIUUCIIEHUS] BEPOATHOCTHU OIPENEIEHHOIO COOBITHS. P(4) = %
1. Ha ckiage 10 oaMHaKoBBIX MO pa3Mepy U BECy JeTalel, U3 KOTOphIX OOLMHKOBAHHBIX U 4

oObIyHbIX. BbpiOupaercs ogna neranb. KakoBa BepoATHOCTh TOTrO, YTO H3BJICUEHHAS JAETallb OKAXKETCs

OLIMHKOBAHHOM?

Pemenue.
1. CoOriTue A-«I13Bneuénnast neTaib OKa3ajlach OLIMHKOBAHHON.
2. gucno N=10
3. gucio m=6
4. PA)="=2=0p6
n 10

2.Bce neranu, oToOpaHHBIE AJIS MIPOBEPKH KadecTBa, MpoHyMepoBaHbl 0Tl 10 30 u momenieHs! B
amuk. V3Bnekaercs ogHa geranb. KakoBa BEpOSTHOCTh TOTO, YTO YHCIO Ha B3ATOW JETANIN OKAXKETCS
KpaTHbIM 57

Pemenne.

1. CoGriTue A-«Ha B34TOM AeTanu 4uciao KpaTHoe S5».

2. gucno N=30

3. umcino m=6(uucna 5,10,15,20,25,30)

4. PA) =Z=2=0.2.

3. U3 OykB cinoBa ougpgepenyuan Hayraj BeiOMpaeTcsa onHa OykBa. KakoBa BeposTHOCTBH TOTO,
4yTO 3Ta OykBa OyneT: a) riacHo, 6) cormacHoii, B) OykB CoObitue A-«Ha B3sTON KapTodke 4yucio .
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».

o0k~ whdE
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7. uucno N=12(-uuciio OyKB B CJIOBE)
8. P(B) = %:é ~ 0,583
9. Cobritne C-«Hayran BeiOpanHast OykBa OyaeT OyKBOM u».

10. yucao N=12(-4ucio OyKB B CJIOBE)
11. yucio M=0(Takoii OyKBHI HET B JAaHHOM CJIOBE)
12. P ="=1=o.

n . 12
(I)opMa HpenCTaBJIeHI/Iﬂ pe3y.]'IBTaTa: BBIITOJIHCHHOC 3a1aHHUC

Kputepuu onenkmu:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AaKKYypaTHO BHITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MIPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENaTh MPABIIIBHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKHU
Tema 6.1. OcHOBBI TEOPUH MHOKECTB

IIpakTyeckoe 3ansaTue Ne 58
«IIpencraBjieHue JaHHBIX. 321a4H MATEMATHYECKOI CTATUCTUKH TEXHOJIOTHYECKOT0
npopuis»

Heab: HayunThcs HaXOAUTh BEPOATHOCTH COOBITUH, HUCIONB3YS KIIACCHYECKOE OIpe/eieHHe
BEpPOSITHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HAHUS 110 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLUsAX

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

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepeKeHHIo, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 09 Ilonb3oBaThcs mpohecCHOHANBbHON TOKYMEHTAalMel Ha roCcyapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

[1K1.1.®opMupoBaTh aIrOpUTMbI Pa3pabOTKH MPOrpaMMHBIX MOAYJIEH B COOTBETCTBUU C

TCEXHUYCCKUM 3aJaHUCM.

MarepuasnbHoe o0ecnieueHue: VIHIuBUyaIbHBIE 3a/JaHNS], KOHCIIEKTHI JICKIIHIA.

127



3amanme:
1. I[TocTpoUTh MOMUTOHBI YACTOT U OTHOCUTENIBHBIX YaCTOT MO PACIPEICICHUIO BEIOOPKU U3 OTOOpaHHBIX
JeTayeu i1l IPOBEPKHU KayecTBa:

xi | 2 | 4| 7 ] 8] 9|1
2

|2pz|pz|p2|p3|3p3

2. IToctpoiite rucTorpaMmsl 4aCTOT M OTHOCUTEIbHBIX YACTOT IO paclpeesIeHUIO BEIOOPKU U3
0TOOpaHHBIX JeTaleil UIg MPOBEPKH KayecTBa:

No Unrepsan, CyMmMma yacToT
unrepsana | X — Xjq BapuaHT I/rI]Ii{TepBana,

: 3-5 P1

2 halll 2p;

3 -39 3ps

4 9-11 p?

5 11-13 2p;

6 13-15 3p2

7 15-17 PPz

3. Jl1is TeHepaIbHOM COBOKYITHOCTH, 33JaHHON PaCIPEICIICHHEM

Haiinure renepanbHyr0 CpeIHIO, TEHEPAIBHYIO JUCIIEPCUIO, TEHEPAIBHOE CTaHAAPTHOE OTKIOHEHHUE,
MOJy, MEMAHY U pa3Max.
4.113 reHepabHOM COBOKYITHOCTH C/IeNIaHa BEIOOPKA, 3a/1aHHas paclpeieICHUEM:

x| 2 | 4| 6 | 8 | 10] 12 | 14

2

ni| P2 |2pz| p1 | P, | Ps | 2p3 |pz+p3

Haiitu BEIOOpOUYHYIO CpeIHIOI BBIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKIOHeHne. OOpaTute
BHHUMaHue: P = uuciay OykB B Bamiem umenu;p,= uucny OykB B Barmeit pamunuu;ps= yuciy OykB B
nMeHHu Bamero orna.

Kparkue TeopeTnueckue cBeJeHHsI B IIOJHOM 00BbEME UMEIOTCS B JICKIHH.
IHopsiaoK BbINIOJIHEHHS Pa0OTHI:
1 IIpounTaB yciaoBHe MPENTIOKEHHON 3a/1a4M, [10 KOHCIIEKTY JIEKIIMM HalJIUTE COOTBETCTBYIOIINE
(bopMyIIBI.
2.1lpuMeHnTE NEKINOHHBIN TEOPETUUECKUN MaTeEprai I PEIICHUS KaXA01 3aJauH.
3 B cinyyae HEOOXOAMMOCTH MPEACTABUTh FT€OMETPUUECKYIO0 HHTEPIPETAIINIO YHCIOBBIX XapaKTEPUCTHK.
BBIOOPKH.
1. 3agano pacnpeneneHne 4acToT BEIOOPKH M3 OTOOpaHHBIX JIeTalel /Ui MPOBEPKU KayecTBa!
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xi| 2] 6 |12]15
nn| 31075

CocraBuTh pacripeesIeHne OTHOCUTENBHBIX YacTOT.
OmnpenenuM cHavana 00beM BEIOOPKHU:
n=3+10+7+5 =25,

. n.
Haiinem oTHOCUTENBHBIE YACTOTHI IO opMyse W, = —:
n

Wl=2—35=0,12; w, =%=0,40;W3=2—75=0,28;W4 =2—55=0,20.

CrnenoBarensHO,

KonTposs: 0,12+0,40+0,28+0,20=1.
2.. Ilo pe3ynpTaTam npumepa 1 mocTpoUTh MOJTUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT.
Pemenne. OT0Opa3suB Ha IIIOCKOCTH TOYKH ¢ Koopaunatamu (X;,N;) M COEIMHMB UX OTPE3KAMH,

IMOJIYYHM IIOJIUTOH YaCTOT:

N

10 »

2 6 12 15 X
AHaJIOTHYHO TOCTPOMM IOJIUTOH 10 ToYKaM (X;,W;):

Wi

0,40 -

0,28

0,20

0,12 @

2 6 12 15 Xi
3.IlocTpoiiTe rucTorpaMmy 1o CJIEAYIOMEMY CTATUCTUHYECKOMY PacIpeaesICHUIO:

WNHuTtepBan CymMma gacTot
Ne unrepBana JUIMHOU BAPUAHT
h=5 Nj
1 5—-10 4
2 10 - 15 6
3 15-20 16
4 20—-25 36
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o) 25—-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexne Bcero, onpenenum o6beM BbIOOPKH:
n=4+6+16+36+ 24+ 10+ 4 = 100.
[To u3BeCTHBIM CyMMaM YacTOT BapUAHT PACCUUTAEM IIJIOTHOCTh YACTOTHI 10 HHTEPBAIAM:

N(_’ HJ‘IOTHOCTB qaCTOThI NQ HJ‘IOTHOCTB qaCTOThI
I/IHTepBaJ'Ia T’TI I/IHTepBaJ'Ia T’TI

1 0,2 5 4.8

2 1,2 6 2,0

3 3,2 7 0,8

4 72

N300pa3um 1osrydyeHHbIH pe3ysbTar:

>3

P N W A~ 0o N
’
T

— 1 .

5 10 15 20 25 30 35 40 X

4. HaliguTe CTaTUCTUYECKUE OIIEHKU TeHEePaIbHOW COBOKYITHOCTH, 3aJaHHOW CIIETYIOLTHM
BapUAIIMOHHBIM PSIOM:
BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N, =8+9+10+3=30.
Haiinem renepaibHyto CpeIHIO:
8-2+9-4+10-5+3-6
= - =
J11s. BBIYHMCIICHHS TCHEPAJIbHOM ICIIEPCHH HCTIONB3yeM (GopMyIy p _ X7 (%, - OnpenenuM CpeaHIO0

X, 4

KBaApaToB:

> 8-2°+49.4°4+10-5%+3-6°
X7 =

=178"
30

Taxum o0Opasom, p, =178-4% =18.
['enepanbHOE CTaHAAPTHOE OTKJIOHEHHE: o = /D =18 ~134.

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTATOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4d. OJIHaKO MOKHO IIOJTYYUTh
AOIOJHUTCIBHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKH reHepanLHoﬁ COBOKYITHOCTH. HpI/IBC,Z[CM
ux:
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Moga Mo : HanOoOJIbIIIAs YacTOTA

Mo =10-

Mennana Me: BapuaninoOHHBIHN Psijl AETUTCS TIOTIOIAM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xax = 06, Xmin =2
MO3TOMY
R=6-2=4.

5. U3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA

Haiigure ctaTucTuyeckre XapakTepUCTUKH BBIOOPKHU.
Pemenune. Onpenenum 06beM BBIOOPKU:
n =92 +94 +103 +105 +106 =500 .
Bri0opounas cpennss:
~92:1+94.2+103-3+105-4+106 -5

Xgn = =182.
B 500

OnpeenuM CpeTHIOK KBaPaTOB:
—5 92.12+94.22+103-3% +105 - 4% +106 -5°
Xe = 500

=11,45.

Bri6opounas aucnepcus:
2 v YV 2
D, = X2 —(X, ) =11,45-1822 =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 = 285.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kpurepuu onenkmn:
Kaxoe nmpaBuiIbHO BBINOJHEHHOE JieiicTBHe -1 Oann

KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX
00pa3oBaTeNbHBIX JTOCTHKECHUN
ITporeHT pe3ynbTaTUBHOCTH (IPaBUIIbHBIX OTBETOB)

Oa (0OTMETKA) BepOATBHBIN aHAJIOT

90 - 100 5 OTIIUIHO

80 - 89 4 XOPOIIO
70-79 3 yJIOBJIETBOPUTEIBHO

Mmenee 70 2 HE yIOBJIETBOPUTEIIHHO
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Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTnyeckoe 3ansitue Ne 59
«Cmnoco0b1 3agaHust MHOKecTB. Onepanuu HaJ MHOKECTBAMM»

ue.]]b: Hay‘lI/ITBCﬂ BBIIIOJIHATE OII€pallvui HaA MHOXKECTBAMMU.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH TPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

3aganue:
1.Jlaabl MHOKECTBA

A={m,n,k},
B={m,n,k,l, p},
C={m,nk,l}.

Beinonauts cnenyronme aeiictus ANBUC.

2.JlaHBI MHOYKECTBA!

A=1{b,c,d, e},
B={d.e [},
C=1{b,d, e l},
D={c1},
E=1{b, c}.

BeimonauTs cnenyronme nercTeusC/A U B

3. IlycTb Ha pucyHke n300pa’keHbl MHOXKECTBA 4.8 u C

KakxoMmy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 001acTh?

A={a;b}, B={1;3;5}

4.Haiitu nmpsiMoe IPOU3BEICHNE MHOXKECTB
Ilopsinok BbINOJHEHHS Pa0OTHI
1. ITonyuuTs y npenoaBaTess 3alaHus UIsl CAMOCTOATENBbHOM paboThI.

2. Pemith 3ajaHUS B TETpaIu

1.JlaHbl MHOKECTBA:
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A:{m,n,k,p},

B={k,p. 1},
C={m.nk,p.l},
D =1k. p}.

E = {m. n}.

Beinonnuts cnenyromue nericteus ANBUC.

2. JTanbr muoskectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.

Haiitn MHOXecTBO B\A .

PaszHocThIO MHOXECTB B M A Ha3pIBacTCss MHOKECTBO C,KOTOPOE€ COCTOMT W3 BCEX DIJIEMEHTOB
MHOYKECTBA B, He NMPHHAMIICKAIINX MHOKECTBY A . DIIEMEHTHI @ M DIpuHaie)xar MHOXKECTBY B, HO He
IIPUHAJJIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.

A.B  C.

3.HYCTL Ha PUCYHKC I/I306pa)KeHLI MHOXCCTBaA u

ERE

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?
Kaxnast Touka 3alITPUXOBAaHHOW OOJIACTH MPUHAUIC)KUT MHOXKECTBY C, HO HE TNPHHAIICKHUT
MHOXECTBY A | spauur, M0 OTIPEIEICHNIO Pa3HOCTH JIBYX MHOXKECTB 3allITPUXOBAHHAs 00JAacTh €CTh

MHOXECTBO, paBHOE Ch4 .
1. Jlano wmuoxectBo A = {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSAOUYEHHBIX Tap JIeKapTOBa

ﬁ .

IIPOU3BEICHNUS Ax A, BBIOpAHO MOJAMHOXECTBO

Hapa (J{.', '}} = "D, €Clin quciaa X u Y 1pu ACIICHUHN Ha 5 JaroT paBHBIC OCTaTKH.

P,

Uemy paBHO KOIMYECTBO Iap, MPUHAIEKAIINX OTHOILIEHUIO

Haiinem ocTaTku oT JiefIeHHs 2JIEMEHTOB MHOYKECTBA AHa 5.
3=0-5+3 ocrarok pasen 3.
12=2-5+2 ocraTok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0ocrarok pasen 0.
OnrHaKoOBbIE OCTATKHU MPH ACJICHUN Ha S5 garoT uyncna 3 u 18.

3HauuT, 33JAHHOMY OTHOIIEHHIO NpuHaanexar napsl (3; 18) u (18; 3).
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Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak kak yucyna 3 u 3; 18 u 18 npwm
JeNIEHUd Ha S5 [JalT OJWHAKOBbIE OCTaTKh. KomudecTBO Bcex Map, MPHHAICKANINX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

CDopMa NMpeacTaBJaCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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