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1 BBEJAEHUE

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

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

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

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

BoinonHenue mnpakThyeckux padoT oOecrnedyrBaeT JOCTHKEHUE OO0YYarOUIMMUCS CIEAYIOLIUX
pe3yJIbTaToOB:

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

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

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

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

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

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

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

[1P67. ymeHue omnepupoBaTh MOHATHAMM: CpelHee apuUMeTHdyeckoe, MeauaHa, HauOoibllee U
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
W3BIIEKaTh, HHTEPIIPETUPOBATh HHPOPMAIINIO, IPEACTABICHHYIO B TaOMUIIAX, HA AUarpaMMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIECCOB W SIBICHHI;, MPEACTaBISITh HH()OPMAIMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIEOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM rpadudeckux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;



[IP68. ymeHue ormepupoBaTh MOHATUSIMH: CIyY9alHBIA OMBIT U CIIydailHOe COOBITHE, BEPOSITHOCTH
CIly4aifHOro COOBITHS; YMEHHE BBIYHMCISTH BEPOSTHOCTH C HCHOJIB30BAHUEM TpaUUecKHX METOOB;
IPUMEHATH (POPMYIIBI CIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI ¥ (POPMYIIBI IIPH
pelieHHH 3a/a4; OLIEHUBATh BEPOSTHOCTU pEAJbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YalHBIMU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B HPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSAX;

ITP69. ymeHnue onepupoBaTh MOHATUAMU: TOUKA, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHbBIN yrod,
CKPELIMBAIOIIMECS TPsAMBbIE, MapauIeNbHOCTh M MEPHEHIUKYISPHOCTh NPSAMBIX U IUIOCKOCTEH, Yroi
MEXy MPSIMBIMH, YTOJI MEXY NMPSIMOHN M INIOCKOCTBIO, YTOJI MEXy IJIOCKOCTSAMHU, PACCTOSHUE OT TOUKH
710 MJIOCKOCTH, PACCTOSIHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh
IOpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTBI M TEOpeMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIEr0 MHUPA;

[1P610. ymeHuwe omepHpoBaTh TOHSATHSIMH: MHOTOIPAaHHHMK, CEUEHHE MHOTOTpaHHHKa, KYO,
napajJiesienunes1, pusMa, nupaMusa, Gurypa u noBepXHOCTb BpalLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHUss (GUIypbl BpalleHMs, IUJIOCKOCTb, Kacarowascs cdepbl, LUIMHIPA, KOHYyCa, IUIOIAb
MOBEPXHOCTU MHUPaMU/JIbl, IPU3MBI, KOHYCa, LMINHAPA, IUIOIaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
U IOBEPXHOCTHU BPAILIEHUs, UX CEYEHUS OT PYKH, C IOMOILIBIO YEPTEHKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbIE
MHOTOTpPaHHUKU;

[1P611. ymeHue omepupoBaTh NOHSATHSIMHU: JBU)KCHHE B TMPOCTPAHCTBE, IOAO0OHBIE (GUTYpHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOUICHUE IUIOIIAJe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UIYp MpH
pEILIECHNN 3a]1a4;

I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMUYMHBI (AJMHA, YTOJI, IUIOIMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH), UCTIOJb3Yysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

I1P613. ymeHue omepupoBaTh MOHATHSIMHU: NMPSMOYrojbHas CHCTEMa KOOPJIMHAT, KOOPAMHATBHI TOUKH,
BEKTOpP, KOOPJAMHATHI BEKTOpa, CKAJISPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpPaMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCJIO; HAXOAUTh C MOMOIIBI0 U3YUYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHbI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMs TOUKaMHU;

[1PG14. ymenue BbIOMpaTh MOAXOMALIMM W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, pacllo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
UCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPHl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKON M MHPOBOU
MaTEMaTHYECKON HAYKU;

I1P61. BrajgeHue MeToJamMH JOKa3aTelbCTB, AJTOPUTMAMM pELICHHs 3aaad; yMeHue (popMyrupoBaTh
OTpesieNIeHUs, aKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKa3aTelbHbIE PACcCYXIEHUS B XOJ€
pelieHus 3aaay;

[1PG2. ymeHue omnepupoBaTh MOHATUSMHU: CTENEHb YHCIa, JorapudmM uHcIa; YMEHHUE BBIOJHATH
BBIUHCJICHHE 3HAaYeHUI 1 peoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omnepupoBaTh MOHATUSMHU: palMOHAJIbHBIE, HWpPpAlMOHANbHbIE, IOKa3aTeNbHbIE,
CTeTeHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHue omepupoBaTh MOHATUSAMH: (DYHKIUS, HenpepbiBHAs (QYHKIUS, TPOU3BOJAHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHHE HaXOAWThb MPOU3BOJHBIE AIEMEHTAPHBIX (DYHKIUH,
UCMOJb3Ysl CIPAaBOYHBIC MATEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAuYeHWs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUWIEHOB C



MCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOr0 aHAIN3a; MPUMEHATh ITPOU3BOJHYIO IIPH PEIICHUH 33]a4
Ha JBW)KCHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 3374l HA HAauOOJIbIIME U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IYTH, CKOPOCTU U YCKOPEHHS;

[TP65. ymeHue onepupoBaTh MOHATHAMU: pallioHaIbHAS (YHKIMS, TIOKa3aTeNbHas (QyHKIH, CTeleHHAas
¢bynkuus, norapudmudeckas QyHKIHS, TPUTOHOMETpUYECKHE (DYHKIMH, OOpaTHbIC (YHKLIUHU; yMEHHE
CTPOUTh TpapUKH M3Y4YEHHBIX (YHKLUUH, MCHOIB30BaTh TIpadUKud IMPU HM3YYEHUH NPOLECCOB HU
3aBUCUMOCTEH, NpU peIIeHUM 3aJad M3 JIPYruX Y4eOHbIX NPEAMETOB M 3a/Jad U3 pealbHON KHU3HU,
BBIpaXaTh (POPMYJIaMHU 3aBUCMOCTH MEX]ly BETMUUHAMU;

ITP66. ymeHue pemaTh TEKCTOBbIE 337a4l Pa3HbIX THIIOB (B TOM YMCJIE Ha MPOLEHTHI, AOJIM U 4aCTH, Ha
IBIDKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 33/1a4d U3 OOJIACTU YIPABJICHUS JIUYHBIMH H
CeMeHHBIMU (PMHAHCAMH); COCTABIISATH BBIPAXKECHUS, yPABHEHHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO
3aJ]auu, UCCIIEZ0BATh MOIYYEHHOE PEIICHNE U OIIEHUBATh MPaBI0NOA00HOCTb PE3YIIbTAaTOB;

[1P67. ymeHuwe omnepupoBaTh MOHATHAMHU: CpeaHee apudmMeThdeckoe, MeAuaHa, HauOOJbIIee |
HalMEHblIee 3HAYeHMs, pa3Max, AHUCIEPCUs, CTaHJIApPTHOE OTKJIOHEHHE YHMCIOBOrO Habopa; ymeHue
U3BJIEKaTh, UHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOIUIaX, Ha AUarpaMmax, rpadukax,
OTPaXKaloIlyl0 CBOMCTBA peajbHBIX MPOLECCOB U SBJICHHM; MPEACTaBIATh MH(YOPMALMIO C MOMOIIBIO
TaOJIUI] U JMarpaMM; UCCIIeI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHHEM IpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

[1P68. ymeHue omnepupoBaTh MOHATHUSAMH: CIyYalHBIH OIBIT W CIy4allHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOrO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIOJIB30BAHWEM TPAPUUECKUX METOJIOB;
IPUMEHATH (POPMYIIBI CIOKECHUS M YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKThI ¥ (POPMYIIBI IIPH
pellieHUM 3a/1a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CllydyailHBIMHU
BEIMYMHAMHU; YMEHHME NPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHAa OOJIBIIMX YHCET B HPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

ITP6Y9. ymeHnue onepupoBaTh MOHATUAMH: TOUKA, MpsiMasi, TNIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHBIN yrod,
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCT, M MNEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEX1y IPSIMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJl MEXKAY MIIOCKOCTSAMHU, PACCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y MJIOCKOCTAMU; YMEHHUE HCII0JIb30BaTh
IpU pELIeHUH 3aJa4 H3y4yeHHble (PAKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P610. ymeHue omepupoBaTh MOHATHUSMHM: MHOTOIPDAaHHHMK, CEUYE€HHE MHOIOIpaHHHMKa, KYO,
napajiesienunes1, pusMa, nupaMuza, Gurypa u noBepXHOCTb BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (GUTyphl BpalleHMs, IJIOCKOCTb, Kacaromascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAdb
MOBEPXHOCTU MHUPAMHUJIbI, IPU3MBI, KOHYCa, WINHApPA, IUI0Maas chepbl, 00beM Kyda, IpsIMOYroJIbHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
Y TOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yYMEHHE pacro3HaBaTh CHUMMETPUIO B MPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpaBUIIbHBIC
MHOTOTPaHHUKU;

I1P611. ymeHue omepupoBaTh MOHSATHSAMU: JBUKEHHE B IPOCTPAHCTBE, IOA00OHBIE (QUIYypHl B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAZe MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UTYp HpHU
pEILIEeHNN 33/1a4;

I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMYMHBI (AJMHA, YTOJI, IUIOMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE (POPMYJIIBI U METOIBI;

[1P613. ymenue omepupoBaTh MOHATHUSMU: MPSIMOYTOJbHAs CHUCTEMa KOOPIWHAT, KOOPJAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE NPOU3BEACHHE, YTOJI MEXKIY BEKTOPAMH, CyMMa BEKTODPOB,



IIPOU3BEJCHNE BEKTOPA Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJ KOOPIMHATHI CEPEAUHbI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

[1P614. ymenue BbIOMpaTh NOAXOIAIMIMNA H3YYEHHBIH METOJN JUIs pEIICHHs 3a7add, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

IIPyl. ymenue omnepupoBaThb IOHATHSMH: OIPEIEICHHE, AKCHOMa, TEOPEMa, CJIEICTBHE, CBOMCTBO,
IIPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHpPOBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTEMaTHYECKON MHAYKLUHU; IPOBOANUTD JAOKA3aTeJbHbIE PAacCYKIECHUS IIPU PELICHUHU 3a]a4, OLIEHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[IPy2. ymeHue onepupoBaTh MOHATHSIMH: MHOYKECTBO, IOAMHOXECTBO, ONEPALUU HAJ MHOKECTBAMU;
YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Uil ONMCAaHUS PpEealbHbIX IPOLECCOB U
SIBJICHUH U NPH pEIIeHUH 33]a4, B TOM YHCJIE U3 JPYTUX YUYeOHBIX IPEAMETOB;

[1Py3. ymeHue omnepupoBaTh HNOHATUSMH: Irpad, CBA3HBIM rpad, aepeBo, LMK, rpad Ha IIOCKOCTH;
YMEHHUE 3a/laBaTh M ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMM; UCIOJB30BaTh Ipadbl IPU PELICHUU
3a1ad4;

[1Py4. ymenue cBoOOHO onepUpoBaTh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA, YUCIIO COUETaHU, YnCII0
nepectaHoBoK; OuHOM HblOTOHA; yMeHHE NPUMEHATh KOMOMHATOPHbIE (DAKThl U PACCYXKACHUS IS
pelieHus 3a1ay;

[IPyS. ymeHue onepupoBaTh NOHATUSAMH: HATypalbHOE YHMCIIO, LEJIOE€ YHUCIO, OCTAaTOK II0 MOZIYJIIO,
palMOHAJIbHOE YHUCIIO, MPPALMOHAIBHOE 4YHMCIIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, pPalUOHAJIbHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHUE UCIIOb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHBIINN OOLIMHA enuTeNb 1
HauMeHblIee o0Iee KpaTHOe, alropuTM EBKiIMIa mpH pelieHuu 3ajiad; 3HAKOMCTBO C pa3iMYHBIMHU
MO3ULMOHHBIMU CUCTEMaMU CUUCIICHHUS;

[IPy6. ymeHue CcBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C MLEJIbIM I[OKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEeHM, CTENEeHb C pAlUOHAJIBHBIM IIOKa3aTejaeM, CTENeHb C JACHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jiorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWJILHOCTh YpaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHalbHBbIE, UppaliOHAIIbHEIE, NIOKa3aTeNbHbIE, CTEIICHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIaPaMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHsS MAaTeMaTH4ECKUX 3a/Jad W 3a1ad u3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

[1Py8. ymeHnue cBOoOOJHO OnepupoBaTh MOHATHAMU: rpaduk GyHKIMHU, oOpaTHas QYHKIUS, KOMIIO3ULIUS
byHKuH, nuHelHas (QyHKUMA, KBajpaTH4Has (QyHKUHA, cTeneHHas (QYHKIUS C LENbIM IOKa3aTeleM,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETpUUYECKHe (YHKIMM, T[OKa3aTelbHas W
norapupmuueckas (QYHKIHUH; YMEHHE CTPOUTh TpaduKud (GYHKUUH, BBIIOIHATE HpeoOpa3oBaHUs
rpaduKoB (QYHKIUI; yMEeHHME UCHONb30BaTh Trpapuku QYyHKIMA Ui U3y4eHHs MPOLECCOB U
3aBHCUMOCTEH IPU PEIICHUM 3a[ad M3 JPYruX y4eOHBIX IPEIMETOB U M3 PEalbHOHM KU3HU; BBIPAXKATh
dbopMynaMu 3aBHCHMOCTH MEX]Yy BEIMUMHAMM; YMEHHE CBOOOJHO ONEPUPOBATH MOHATHSAMH: YETHOCTD
GyHKIUH, TEPUOAUYHOCTDh (PYHKIIMH, OTPaHUYEHHOCTh (QYHKIIMU, MOHOTOHHOCTh ()YHKIIUH, IKCTPEMYM
¢GbyHkuuu, HauOosblllee M HauMMEHbIEe 3HAauYeHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
ucciefioBaHie (QYHKIMU; YMEHHE UCIONb30BaTh CBOMCTBA M rpaduku (YyHKIMHA A7 pelleHHs



YpaBHEHMI, HEPABEHCTB U 33/1a4 ¢ NapaMeTpamMu; n300pakaTh Ha KOOPIMHATHOM INIOCKOCTH MHOXECTBA
pELIECHHUI YpaBHEHNUIA, HEPABEHCTB U UX CUCTEM;

[TPy9. ymenue cBoOOIHO ONEpUPOBATh MOHATHIMU: MTOCIEI0BATEIBHOCTD, apu(pMeTHIecKas mporpeccus,
reoOMeTpHUECKasi MPorpeccusi, 0ECKOHEYHO YOBIBAIOIIAs F€OMETPUYECKas MPOrPECcCusi; YMEHHUE 3a/1aBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIL;

I1Py10. ymenue onepupoBaTh MOHSATHUSAMHU: HENPEPHIBHOCTH (DYHKIMM, aCUMITOTHI rpaduka (yHKIHH,
nepeas M BTOpas MNPOU3BOAHAA (YHKLMHU, TEOMETPUYECKMH M (U3UYECKUH CMBICI IPOU3BOIHOM,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOAUThb aCUMIITOTHI rpaduka (yHKLHU; YMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, IMPOU3BEJIEHHS, YACTHONO W KOMIO3UIMM (YHKIMH, HAXOIUTh
ypaBHEHHE KacaTeJIbHOU K rpaduky (yHKINHU; YMEHHE UCIIOIb30BaTh MPOU3BOAHYIO ISl UCCIIEIOBAHUS
GyHKUMH, Ui HAXOXKACHUS HAWIYYIIEro pEImIeHHs B TNPUKIAIHBIX, B TOM 4YHCIE COIHMAIbHO-
HKOHOMHYECKUX U (PU3UUECKUX 3aauax, AJIsl ONpPeaesICHHsI CKOPOCTH U YCKOPEHHSI; HAXOAUTH TUIOIAAN U
00beMBbI (PUTYp C TOMOLIBI0 MHTErpayia; MPHUBOAWTH HMPUMEPHl MAaTEMAaTHYECKOTO MOJCIHPOBAHUS C
NOMOILBIO AU(epeHnanbHbIX YpaBHEHU;

[IPyl1. ymeHnue onepupoBaTh HNOHATHSAMH: KOMIUIEKCHOE YHCIIO, CONPSDKCHHBIE KOMILJIEKCHBIE UYHUCIIA,
MOJyJb W apPryMEHT KOMIUIEKCHOTO 4YMcia, (opMa 3amucH KOMIUIEKCHBIX 4Hucell (FeoMeTphuecKas,
TPUTrOHOMETpHUUEeCcKass U aureOpavyeckas); yMeTb NPOU3BOAUTH apudMeTHuecKkue JeHcTBUA C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJAUTH IPUMEPHI UCTIOJIb30BAHMSI KOMIIJIEKCHBIX YHCET;

[TPy12. ymeHue cBOOOIHO OMEPUPOBATH MOHATHIAMHU: CpeaHee apuMETHIECKOe, MEaHa, HanOobIIee
U HavMEHblIee 3HA4YEHMs], pa3Max, AUCIEpPCUs, CTAaHAAPTHOE OTKJIOHEHHUE JJIsi OMMCAHUS YHCIOBBIX
JaHHBIX; YMEHHUE HCCIEeNIOBaTh CTATHCTUYECKHE JaHHbIC, B TOM YHCIIE C MPUMEHEHHEM TrpaduiecKux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecku HcciaeloBaTb COBMECTHbIE HaOJIOAEHUS C IOMOIIBIO
JyarpamMm paccerBaHUs U JIMHEHHON PErPECCHH;

[TPy13. ymeHue HaxXoIUTh BEPOSATHOCTH COOBITHH C MCTIOIb30BaHUEM IpaUUECKHX METOAOB; IPUMEHSTh
JUIsL perieHus 3a1a4 (opMyJsIbl CIOKEHHUSI U YMHOXEHHUS BEpOSTHOCTEH, (POpMyIy MOJTHON BEpOSITHOCTH,
bopmyny bepHymnnu, komOuHaTOpHBIE (PAKTHI U (OPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHI;
YMEHHE  ONEepUpOBaTh  TMOHATUSAMHU:  CllydailHas  BEJIMYMHA, paclpeiesieHue  BEpOSITHOCTEH,
MaTeMaTHYeCcKOoe OXHUAAHHUEe, AUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE CIy4ailHOW BEIWYMHBI, (PYHKIMU
pacnpeziesieHuss ¥ MJIOTHOCTH PaBHOMEPHOT0, MOKA3aTeIbHOIO0 U HOPMAJIbHOTO pacIpeieseHUH; yMeHue
HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pPAcHpelleleHUN IS pelleHusl 3a/ad; 3HaKOMCTBO C HMOHSTHUSMHU:
3aKOH OOJIBIINX YUCEN, METO/Ibl BBIOOPOYHBIX MCCIIEJOBAHUIN; YMEHUE MPUBOANUTH IPUMEPHI TPOSIBICHUS
3aKOHa OOJIBIINX YKCE B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

[1Py14. ymeHue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, MPOCTPAHCTRBO,
OTPE30K, JIy4, IJIOCKUH YroJl, IBYIPaHHBIA YIoJI, TPEXTPAHHBIN YIroJl, IepeCceKaroluecs, NapajieIbHbIE U
CKpEILMBAOIINECS TpsMble, MapalieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX M IJIOCKOCTEH, yroi
MEXAYy MpsIMBIMH, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHM;, YMEHHE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHATHSIMH: MHOTOTPAaHHUK, CEUECHUE
MHOT'OTpaHHHKA, MPAaBUIbHBI MHOTOIpaHHHK, PU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHPA, MapajuIeIbHbIE OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacaromasics chepsl, IUINHAPa, KOHYCa; YMEHUE CTPOUTh
CeyeHHe MHOTOTPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (UTYpHI ¥ TIOBEPXHOCTH BpAIICHUS, UX CEUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MIPUMEHATh CBOWCTBAa T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (DOPMYJIMPOBATh ONPENEIECHUS U3ydaeMbIX (UTYp, BBIIBUraTh TUIIOTE3bl O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHUE MPOBOIUTH



Kiaccupukanuio ¢GUryp MO pa3IUYHbBIM [PHU3HAKaM, BBIMNOJIHATH HEOOXOAUMBIE JTOTOJHUTEIbHBIC
IIOCTPOEHHS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATh MOHATHAMU: TUIOMAAL GUTYpHI, 00beM (PUTYpPBI, BETUYKHA YIIIa,
paccTosiHuEe OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMHU, PACCTOSHUE MEXY IUIOCKOCTIMM,
wiomaas chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJIBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
MPSIMOYTOJIBHOTO TMapalijieNienuiea, MupaMubl, IpU3Mbl, HUIHHPA, KOHYyCa, 11apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00bEMOB MOA0OHBIX (BHUTYD;

[1Py16. ymenue cBOOOIHO OMEpUPOBATH MOHATUSMU: ABM)KCHUE, TApAJUIEIbHBIN IEpEHOC, CAMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MMOA0OMs, MONOOHBIE (QUIYpBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJI0O0OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, ApXUTEKTYpE; YMEHUE
HCIO0JIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS, HAXOIUThb TIE€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YroJl,
IUIOIIAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX MPEAMETOB U U3 PEATbHON KU3HH;

[1Pyl7. ymenue cBOOOJHO ONEpUPOBATh IOHATUSAMU: MPSIMOYrOJbHAs CHUCTEMA KOOPAUHAT, BEKTOD,
KOOpJIMHATHl TOYKH, KOOPIAMHATHI BEKTOPa, CyMMa BEKTOpPOB, MPOHM3BEICHHE BEKTOpa Ha YMHCIIO,
pas3joKeHUe BEeKTopa Mo 0a3ucy, CKaIIpHOE MPOU3BEACHHUE, BEKTOPHOE MPOHU3BEICHHE, YToll MEXIY
BEKTOpPAMH;, YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAUHATHBIA METOM JUIsl PEHICHUS] T€OMETPUUECKHIX
3ala4 M 3a/1a4 JAPYruX y4eOHbIX MPEeIMETOB; OMEPUPOBATH MOHATHSAMH: MaTpuna 2 x 2 u 3 x 3,
OIIpEeAEIUTENIb MAaTPULIbl, FEOMETPUUECKUN CMBICIT ONIPEAEIUTENS;

[1Py18. ymeHue MoAenupoBaTh pealibHblE CUTYallud Ha S3bIKE MATEMAaTUKU; COCTABJIATH BBIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA M UX CHCTEMBI I10 YCIIOBUIO 3aJaud, UCCJIEN0BaTh IOCTPOCHHBIE MOJENU C
WCTOJB30BAaHUEM  ammapara anreOpbl, HHTEPIPETHPOBATH IOJYYEHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHYECKHUEe MOJEIHU C MOMOIIBI0 T€OMETPUUYECKUX MOHATUI U BEITUYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysIbTaT; pelarbh NPUKIAJHBIE 3aJaud CPEACTBAMH MAaTE€MaTHYECKOro aHajln3a, B TOM 4YHCIIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MNOAXOAIIMNA METOA JUId pelIeHHs 3aJadyd; [OHMMaHUE 3HAUYUMOCTH
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
MIPOSIBIEHUE 3aKOHOB MATEMaTUKM B HCKYCCTBE, YMEHHME INPUBOIAUTH IPUMEPhl MaTeMaTUYECKUX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€eMaTHYECKOW HAYKH;

MP1. camocTosiTenbHO (OPMYIIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
MP2. ycraHaBiaMBaTh CYIIECTBEHHBIM MpPHU3HAK WJIM OCHOBAaHUS JUIsl CpaBHEHMs, KiIacCUUKAIMH U
0000IICHHS;

MP3. onpenenars nenu JesTENIbHOCTH, 3a/1aBaTh IapaMeTpbl M KPUTEPUH UX JTOCTH)KEHUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHMSIX;

MP7. BnageTh HaBBIKAMH y4e€OHO-HCCIICIOBATEILCKOW W TMPOEKTHOW JeATETbHOCTH, HaBbIKAMU
paspernieHus mpooem;

MPS. ciocoOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIeHMs IPaKTUYECKUX 3aj1ad,
MIPUMEHEHUIO Pa3IUYHBIX METOJI0B TIO3HAHUS,

MP9. oBnaneHue BUIaMHM JEATENBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEPIpPETALNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX CHUTYalMsX, B TOM YHCJIE TPU CO3JaHUH
y4EOHBIX M COIMATBHBIX POEKTOB;

MP10. ¢opmupoBaHHE HAYYHOTO THIIA MBIIUICHHS, BJIAJCHUE HAYYHOW TEPMMHOJIOTHEH, KIIIOYEBBHIMU
MOHATUSIMU U METOJIaMU;

MPI11. craButh u GOpMyIHpOBaTh COOCTBEHHBIC 3aJaud B OOpa30BATCIIBHOW NEATEILHOCTH U
KU3HEHHBIX CUTYaIHIX;



MP12. BBIABIATH NPUYUHHO-CIEACTBCHHBIE CBA3H U AKTYaJIM3UPOBATh 3a/ady, BBIIBUIATH THUIIOTE3Y €€
peuieHus, HaXOAUTh apryMEHTHI JUIS JI0OKA3aTEbCTBA CBOMX YTBEP)KIACHUH, 3aJaBaTh [apaMeTpbl U
KPUTEPUHU PELLICHUS;

MP13. ananu3upoBaTh IIOJIyY€HHBIE B XOJI€ PELICHUS 33aJaud Pe3yJbTaTbl, KPUTUUECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14. naBath OLICHKY HOBBIM CUTYaIIMsIM, OLICHHBATh IPUOOPETEHHBIN OIIBIT;

MP15. pa3pabarbiBaTh IUIaH pelIeHUs MPOOJIEMbl C YYETOM aHAJIM3a MMEIOLIUXCS MaTepUajbHbIX U
HEMaTEpUaIbHBIX PECYPCOB;

MP16. ocymecTBiIATh IIeJCHANPABICHHBIM TIONCK TEPEeHOCa CPEIACTB M CIIOCOOOB JCHCTBUS B
poecCHOHABHYIO CPey;

MP17. ymeTh IEpEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M IPAKTHYECKYIO 00IaCTH KU3HEICATEIbHOCTH,
MP18. ymMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

MP20. craButh npo0ieMsl U 33a4u, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHMUS;

MP21. BrnaseTs HaBbIKAMHU MOJXY4E€HHUS MHPOPMALUU U3 MCTOYHUKOB Pa3HbIX TUIIOB, CaMOCTOSATEJIBHO
OCYILLIECTBIIATh MOUCK, aHAJIM3, CUCTEMATH3allMi0 U MHTEpHpeTanno UHGOpMaMy pa3IudHbIX BUJOB U
¢bopM npencTaBieHUs;

MP22. co3gaBaTh TEKCTbl B Pa3IMuYHBIX (opmarax C ydyeToM Ha3HaueHUs MH(OpManuu M LEeNeBOM
ayJAMTOPHUH, BEIOUPAst ONTUMAIBHYIO (hOpMY Mpe/ICTaBICHNS U BU3YyaU3allHH;

MP23. oueHuBaTh JOCTOBEPHOCTH, JIETHTUMHOCTh WH(OpPMAIMH, €€ COOTBETCTBHE IPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

MP26. ocymiecTBIATh KOMMYHHKAIIMK BO BCeX c(hepax >KU3HU;

MP27. pacno3HaBaTh HeBepOaibHbIE CpeacTBa OOLICHHs, NOHMMATh 3HAYEHHE COLMAIBbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

MP28. BnaeTs pa3IMyHbBIMHU CIIOCOOAMHU OOILEHHS U B3aUMOJICHCTBHS;

MP29. apryMeHTHpOBaHHO BECTH IUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYallUH;

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIB30BAaHUEM SI3BIKOBBIX CPEJICTB;
MP31. noHrMaTh U UCMONB30BATh IPEUMYIIIECTBA KOMAHHOW U MHAMBHUIyaJIbHOI paboThI;

MP33. npuHUMaTh LE€IH COBMECTHOW JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH NEHCTBUS IO
€€ JIOCTMIKEHHWIO: COCTaBIATh IIIAH JEWCTBUM, paCIpEeAcsATh pPOJIM C y4eTOM MHEHUM YYaCTHUKOB
00CYyXXIaTh pe3y/bTaTbl COBMECTHON pabOThI;

MP34. oneHuBaTh KayecTBO CBOETO BKJIaJa M KaKJOIO YYaCTHHKA KOMaHJbl B OOLIUI pe3ynbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. caMocTOATENbHO OCYIIECTBIATH O3HABATENBHYIO JESTEIbHOCTD, BBIBIATH IPOOJIEMBI, CTABUTH U
(dbopMynHMpoBaTh COOCTBEHHBIE 331a4 B 00pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaIMSX;
MP39. caMOCTOSATENbHO COCTABJATH IUIAH PEHICHHUsS MPOoOJIeMbl C YUYETOM HMMEIOIIMXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHHII;

MP40. naBaTh OIIEHKY HOBBIM CUTYyaIUsM;

MP41. pactupsaTh paMKi yaeOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUIH;

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

MP43. orieHHBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cnocobcTBOBaTh (HOPMUPOBAHMIO M MPOSBICHUIO MIMPOKOH 3pYAMIMHM B pa3HBIX 00JACTIX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30oBaTeIbHbBIN U KyJIbTYPHbII YPOBEHbD;

0) CAMOKOHTPOJIb:
MP45. naBath OIEHKY HOBBIM CHUTyalldsiIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSM;



MP46. BnageTh HaBBIKAMH I103HABATEIBHOM pPEQIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN W
MBICIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
MP47. ncnonp3oBath NpueMbl peIeKCUN IS OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

B) SMOLMOHAJIbHBIM UHTEIUIEKT, IPeANnoaralomui coOpMUpPOBAHHOCTD:
MP49. camoco3HaHus, BKIIFOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAJILHOE COCTOSIHUE, BUIETh

HalpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOLMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

MP50. camoperynupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHMMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJIEHHUE, CIIOCOOHOCTH aJallTUPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHHUSIM U MPOSBISATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;

MP51. chopMupoBaHHOCTh BHYTPEHHEH MOTHUBAIIUH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKCHUIO LIEH U
ycrexy, ONTUMHU3M, HHULIIMAaTUBHOCTb, YMEHHE J€MCTBOBATDH, UCXOAS U3 CBOUX BO3MOKHOCTEH;

MP52. sMnaTuy, BKIHOYAIOUIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHUKAIIUHU, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHMUIO;

MP54. npunumath cedsl, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS5S5. npuHEMaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIFOACH IPH aHAJIU3€E PE3YJIbTaTOB JAEATEIBHOCTH;
MP56. npu3HaBaTh CBOE IIPaBO U MPABO JPYIUX JIOAEH Ha OLIMOKY;

MP53. couManpHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpauBaThb OTHOILEHUS C APYTUMU
JII0JIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peIiaTh KOH(INKTHL;

JIP1. chopMHpPOBaHHOCTh TPaKJAHCKON MO3UIUHM OOY4YaroLlerocs Kak aKTMBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUICKOro 00I1EeCcTBa;

JIP6. ymeHue B3auMOJEMCTBOBAaTh C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUM C MX (DYHKIUSAMHU U
Ha3HAYCHUEM;

MMaTPUOTUYECKOTO BOCIIUTAHHUS:
JIP8. cdopMHUpOBAaHHOCTH POCCUUCKON TPAKIAHCKOW UIACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY

Hapoly, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHoi, ropaoctu 3a ¢BoM Kpaii, cBoro Poauny, CBOH SA3BIK U
KYJIbTYpY, IPOIIJIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

JIP9. LEHHOCTHOE OTHOWIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, HCTOPHYECKOMY H IPUPOJHOMY
HaCJIEUIO, NaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CIOpTE, TEXHOJIOTUAX U TPYAE;

JIP11. oco3Hanune 1yXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOIa;

JIP12. cpopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TTOBEICHNS;

JIP14. oco3HaHue TUYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OY/IYIIETO;

JIP16. screTmueckoe OTHOIIEHHWE K MHUPY, BKIOYass 3CTETUKY ObITa, HAyyHOrO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHUH;

JIP17. cnocoGHOCTh BOCIPHUHHMMATH pa3IMYHbIE BUABI UCKYCCTBA, TPAJUIIMU M TBOPUECTBO CBOETO U
JIPYTUX HapoJO0B, OIIYIIAaTh 3MOLMOHAIBHOE BO3ACHCTBHE MCKYCCTBA; KYNbTYPHBIX Tpaguluil u
HAapoOJIHOT'O TBOPYECTBA; TPYAOBOTO BOCIIUTAHUS:

JIP23. rOTOBHOCTH K TPyAy, OCO3HaHHE IIEHHOCTH MacTEPCTBa, TPYAOIIO0HE;

JIP25. uHTepec K pa3iuyHbIM cdepaM NpodecCHOHATBHOW JAEATEeIbHOCTH, YMEHHE COBepUIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

JIP26. rOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha NMPOTSKEHUU BCEH KHU3HM;
JIP27. copMHPOBAHHOCTh IKOJIOTUYECKON KYIbTYphl, TOHUMAHUE BIMSIHUS COLMATbHO-IKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIBHOW Cpellbl, OCO3HAaHME TIJI00ANIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIeM



JIP30. ymeHune mporHO3WpPOBaTh HEOJATONPHUATHBIE AKOJOTHYECKHUE TOCIEACTBUSA MPEATPUHUMAESMBIX
JNEHUCTBUMN, IPEAOTBPAILLATh UX;

JIP32. chopMHpPOBAHHOCTE MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYIbTYp, COCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

JIP33. coBepIIEHCTBOBAHME SI3bIKOBOM M UUTATEJIbCKON KYJIbTYPhI KaK CPEACTBA B3aUMOJCHCTBUS MEXIY
JIOJbMU U ITO3HAHUS MUPA;

JIP34. oco3HaHuME LEHHOCTU HAyYHOW J€ATENbHOCTH, TOTOBHOCTb OCYILIECTBIISITH IPOEKTHYIO H
HCCJIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIE;

ConepxaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAYJS TPOTrpaMMbl TOATOTOBKH CIICIUAIKMCTOB CPEIHET0 3BEHa II0
CIIELIMATIbHOCTH Y OBJIA/ICHUIO HPOeCcCUOHAILHBIMU KOMPEMEeHUUAMU:

[1K 1.2 BbInoaHATh CTaHJApTHBIE (TUIIOBBIE) PACUEThl CTPOUTEIbHBIX KOHCTPYKIIUMN.

A Takke GOPpMUPOBAHMIO 0OULUX KOMNEMEHYUIL.

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

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHOPMAIHN H
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 TPO(eCCUOHATBHON AEATeIbHOCTU

OK 03 IInaaupoBath U peaqnu30BbIBATH COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 110 IMPAaBOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 05 OcymiecTBiasiTh YCTHYIO U NUCbMEHHYIO KOMMYHHKAIIMIO HAa TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06 IIposBasATh TpakJaHCKO-NIATPUOTUYECKYIO IO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKHX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOUICHWH, NMPUMEHSATh CTaHAapTHI
AHTUKOPPYIIIMOHHOTO MOBEICHHS

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpeabl, pecypcocOepeKeHHNI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb30BaTh cpeacTBa (PU3NYECKON KYJIbTYPHI AJIsi COXPaHEHUS M YKPETJICHUS 3/10pOBbs B
npouecce MpodeccHoHaTbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (PU3MUECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBaThcsi MpohecCHOHATBHON TOKYMEHTAlUMe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

Brinonnenue npaktuyeckux padboT no yueObHol aucuuiinHe «MartemaTrkay HanpaBiIeHO Ha:

- 000011IeHNE, CUCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpeIUIeHUEe, pa3BUTHE U ACTATU3AIMIO TOTYyYEHHBIX
TEOPETHYECKHUX 3HAHHUI TI0 KOHKPETHBIM TeMaM Y4eOHOH JTUCIUTUTIHEI;

- (hopMUpOBaHME YMEHHH NMPUMEHSATHh MOJYYEHHbIE 3HAHUS HA MPAKTUKE, PeaH3alfio €IMHCTBA
WHTEIJUICKTYaJIbHON M MMPAKTHYECKON JEATEIIEHOCTH;

- (hopmMHpoBaHHE U pa3BUTHE YMEHH: HaOIIOAaTh, CPAaBHHMBATh, COIOCTABIATH, AHAJIM3UPOBATH,
JienaTh BBIBOABI U OO0OOIIEHUS, CAMOCTOSITETbHO BECTH MCCIENOBaHMS, MOJIb30BAThCA Pa3TUUHBIMU
npreMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TalOHIl, CXeM, IpauKOB;

- pa3BUTHE WHTEIUIGKTYaJIbHBIX YMEHUH y OyAylIuX CHENHaINCTOB: aHAJTUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpaOOTKY MPH PEIICHUH IMOCTABIICHHBIX 3a7a4d MPO(ECCHOHATBHO 3HAUUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOPUECKAsI HHULIUATHBA.

[lpakTiueckue 3aHATHS TNPOBOAATCS B PaMKaX COOTBETCTBYIOILEH TEMBbI, IIOCIE OCBOCHUS
JMIAKTUYECKUX SAMHHUL, KOTOpbIe 00ECTIeYMBAIOT HATMYKE 3HAHUM, HEOOXOANMBIX ISl €€ BBIITOJTHEHUS.






2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe 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
Pa3INYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIHM3a M HMHTEPIPETalud MHPOpPMAUU |
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JICSITENbHOCTH;
MaTtepuajbHoe obecnieyeHue:
WunuBuyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.
3amanne

1. PeumTe 3agauu:

a) bpurazge mrykarypoB Oblia yCTaHOBJIEHAa HOpMa — OIUTYKAaTypUBaHHUE CTEH 1o 25 M? B JieHb. B
nepBbIii eHb Opuraga omrykarypuia 20 m? mpoBona, a Bo BTopoi aeHb — 30M2 Haiinure
IIPOLICHT BBINOJIHEHHUSI HOPMBI B IIEPBBIN U BTOPOIl IEHb.

6) B Opuranme pabortaror 20 paboumx, u3 HuUX 8 mTyKaTypoB. Kakoil mpomeHT OT Bcero ymcia
pabounx Opuraabl COCTaBISIIOT IITYKATyPhI?

B) Pabounii 1eHb kaMeHIIMKa yMEHbIIUJICS ¢ 8 yacoB 10 7 yacoB. Ha ckoJIbKO MPOLIEHTOB HYKHO
MOBBICUTH TPOU3BOAMTENBHOCTh TPYZAa, YTOOBI NMPH TeX e pacleHKaxX 3apaboTHas Ijara
BO3pacia Ha 5%?

2. Beruucnure:
5,7 23 9 233 4441

a) (—+—)'(3——2—>; 6 1253404,
8 12 58 58 ) 2 4 )

11227
3 7
12,8:0,64+3,05:0,05,

2 _4 ’
85. 13_ 1

N 152—122- (0,1 +2); o) (182 -23-1%):2

B)424+12-3-5% r)
3 3 6

NI NS

. 0,15—0,15-33_ 3) (1% 0,7 — 1,22) 01

—2+025
3. JlaHbI KOMITJICKCHBIC YHCIIA:
z, = 3+ 2j,
Z, =4 —1|,
73 = 5+ 2i,
7, = 6 — 3i.
BrimonauTe nefcTBUA:

a) Zq " Zy t Z3 " Zy; 0) Z1"Z4 + 25" Z3
B) Z1 *Z3 — Zp " Zy4;



3) |21, 1251, 123, |Z4].

IHopsinok BbINOJTHEHHUS PA0OTHI:

— BHuMaTenpbHO 03HAKOMBTECH C YCJIOBUCM 3adaHUs.

— HOJ'IB3y5{CI> CBOMMHM IIKOJIBHBIMH 3HAHHUAMMU
CIIpaBOYHBIMU MaTepI/IaHaMI/I), BBIIIOJIHUTC 3aJaHUC

3amaune Nel

2 1 2+1 3
S
2 Ft;=% ==L

1 1 1,1 2 2,
3  3:+4:=0G+4+(3+3)=7+2=7%

2 1 2 1 1 1,
5 3i-12=@-D+(¢-2)=2+:=25
g L3 T.A_T4_T1_7

1214 2121211)) 31.311'331'39’ 3
6) 2533 =TiHTsn T s

2 1 2 1 6+5
) 3i+14i=0+10+(3+3) =17+
3aganue Ne2

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

Pemenue. HepenﬂmeM 9TO OTHOIICHUEC B BUAC I[pO6I/IZ

(B

cilydae

=17,
15

2-3i

3aTpyJHEHUSI BOCIIOJIb3YHTECh

YMHOXUB, €€ YHCIUTENb U 3HAMECHATEN b Ha 2 + 31 ¥ BBINOJIHHUB BCE MTPeoOpa30BaHus, MOTYIUM:

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

=1+2i

®opma npeacTaBaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHe

Kpurepun onenku:

Onenka "oram4yHo' cTaBUTCS, ecid paboTa BBHINOJIHEHA B TMOJTHOM 00BEME C COONIOCHHUEM

HEOOXOIUMOM TTOCIIENOBATEIHFHOCTH NEHCTBUIMA.

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

3 Henmoyera.

Ornenka "ya0BJIeTBOPUTEIBHO'" CTaBUTCS, €CIM paboTa BBHINOJTHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABUIIbHBIC PE3YJILTATH U BHIBOJIBI.

Orenka ""Hey10BJI€TBOPUTEIbHO' CTAaBUTCS, €Clid paboTa BHIMOJHEHA HE TOJHOCTHIO MM 00BEM
BBITIOJTHCHHOU YacTH PaOOTHI HE MTO3BOJISAET CALIATh MPABIIBHBIX BHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHA O YHCJIE

IIpakTuyeckoe 3ansiTue Ne 2
«PemieHre MpUKJIAAHBIX 32124 HA NPOUEHTHD)

He.]'Ib: Hay‘{I/ITBCH pemaTh TECKCTOBBLIC 3ala4YU Ha HAXOXKACHHUEC ITIPOUCHTOB OT YHCJIA.

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON eATEeIbHOCTH MNPHUMEHUTENBHO K

Pa3JINIHBIM KOHTCKCTaM;

OK 02 Hcnonb3oBaTh COBpEMEHHBIC CPEICTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMd HHPOPMAUA M



nH(OPMAIIMOHHBIC TEXHOJIIOTUH JJIs BEITIOTHEHUS 3a/1a4 IPO(ECCUOHATLHON eI TeIbHOCTH;

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

3aganue

1. Hanor Ha noxonsl coctaBisieT 13% ot 3apabotHoit miatsl. [locne yaepkanust Hajgora Ha JOXOJIbI
pabounii TOJYyYWJI 3a BBIOJIHEHHYIO pabory 46530 pyoOneit. Ckoibko pyOsied cocTaBisieT
CTOMMOCTb BBITIOJIHEHHOU PabOTHI?

2. B uHTepHeT-Mara3uHe MOKHO 3aKa3aTh MaTepHalibl JJIsl PEMOHTA MOMEIIEHUs C JOCTaBKOM, MpU
9TOM CTOMMOCTBH JOCTaBKM COCTaBJsieT 7% OT CTOMMOCTH 3akas3a. llpeampusarue nenaer 3axas
neraneit Ha cymmy 60000py6ueii, mpu 3ToM nonydaer ckuaky 15% Ha onrToBbiii 3aka3. KakoBa
OyZeT CTOMMOCTH JIOCTaBKH JTOTO 3aKa3a’?

3. Kowmmccus 3a mexx6aHKOBCKUN mepeBoj coctaBiseT 1,5% ot cymMmsel niepeBojia, HO He meHnee 100
py6ueii. KakoBa OyneT komuccus 3a Mex0ankoBckui niepeBoa cymmbl S0 000 pyOmeit?

4. 25% ydacTHUKOB KOHKypca mpodmacrepcTBa mpouuid B nonyduHan, u3 Hux 10% okaszanuce B
¢unane. CKoabpKO OBLIO YIaCTHUKOB KOHKYpCa, €Cii (PMHATMCTAMHU OKA3aJIUCh § YeJIOBEK?

ITopsinok BbINOJIHEHHA PadOTHI:

— BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

— [Tonp3ysicb  MONy4YEeHHBIMH 3HaHUSAMM (B cilydyae 3aTpyJHEHUS BOCIOJIb3YHTECh
CIPaBOYHBIMU MaTE€pUaAIaMHU), BBIIIOJIHUTE 3aJJaHUE.

OauH mpoleHT — 3TO OAHAa coTas A0S uuciaa. MaTeMaTMYeCKUMM 3HaKaMu OJIMH IPOLEHT
3anuceiBaercs Tak: 1%.

Omnpeznenenne OAHOTO MPOIEHTa MOXKHO 3amucarh paBeHcTBoM: | % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kak naittu 1% ot uucmna? Pa3 1% »To ogHa coTtast yacTh, Hao yucio pazaenuts Ha 100. lenenue
Ha 100 MoxHO 3aMeHUTh yMHOXeHHEeM Ha 0,01. ITostomy, 4ToObI HaiiTu 1% OT JaHHOTO YMCIA, HYKHO
yMHOXHUTH ero Ha 0,01. A ecnu Hy)kHO HalTH 5% OT uKcia, TO yMHOXKaeM JanHoe uncio Ha 0,05 u T.71.

3adaua: Mara3uH 3akynaer sHeprocoeperaromye jJamiisl mo ontoBoi neHe 110 pyoneit 3a mryky
u npojaet ¢ HareHKoi 30%. Kakoe Hanbomplee 4nciao TakuxX JaMI MOKHO KYIIMTh B 9TOM MarasuHe Ha
1200 pyGuneit?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HarleHKa

2) OmnpepensieM POZHUYHYIO [IEHY JIAMIT:
110 + 33 = 143 py0. po3HuyHas 1IeHa

3) OmpenensemM KOTHUECTBO JTAMIT

1200 : 143 = 8 (ocrt. 56)

Omeem: 8
dDopMa npeacTaBIeHUs pe3yabTaTa: BEITOJIHEHHOE 3a/1aHHE
Kpurepun ouenku:

Ornenka "OTJMYHO'" CTaBUTCS, €CclM padOTa BBHIMOJIHEHA B IMOJHOM O00BEME C COONIOJACHHUEM
He0OXO0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.



Orenka "'xopomuio' cTaBUTCS, €CIH BBIOJHEHBI TPEOOBAHUS K OIICHKE "OTIHYHO", HO TOMYIICHBI
2-3 Henmoyera.

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

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBUTCS, €CJIH paboTa BBIIOJIHEHA HE TIOJTHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHS 0 YHCJIE

IIpakTuyeckoe 3ansiTue Ne 3
«Pemrenne paunoHaIbLHBIX YPABHEHUI U CHCTEM YPaBHEHM i

Heas: dopMupoBaTh yMeHHS pelaTh JHHEWHBIC, KBaJpaTHbIE, OHKBaJApaTHbIE, IPOOHO-
paloHaIbHbIE YPaBHEHUS.

Beinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPENCTBA TOWCKA, aHAIM3a M HMHTEPIPETAluH HHPOPMALUU U
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

3ananue
1. Peuuth ypaBHEHUS:
a) x—2)—-5=4—-(G5x—-1);
6) 2x+7)Bx—1)—Gx—1)(x+3) = (x+ 1)?

x—-1 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+8x+15=0;
n) x*—2x2-8=0;

16—x2

0 =0
x 4,
1) 2x-3 x’
x“=2x  2x-1 .
M) x-1  1-x 3;
2. Pemmre cuctemMbl ypaBHEHUH:
{ 3x—y =3,
a) Zy =0;
{Zx +3y =3,
5x + 6y =9;
xXc—y==2,
B) { 2x +y =2;
{ Xy —x + y =7,
r) xy+x—y=13;

ITopsinok BbINOJIHEHHS PadOTHI:



[Tpu pereHnn ypaBHEHUH HCIIONB3YIOTCS CIEAYIOLINE MTPaBUiIa IPeoOpa3oBaHus  ypaBHEHUH B PaBHC

a) KaKoii- 1100 ujeH ypaBHEHHsSI MOKHO IIEPEHECTH U3 OJJHOU €ro 4acTu B APYTYIO C IPOTHUBOIOJIOKHBIM

0) 00e yacTu ypaBHEHUS MOKHO YMHOKUTh WIH Pa3AeiuTh HA OJTHO TO K€ YKCi0, oTimdHoe OT (.

Kpartkue TeopeTndyeckue CBeIeHUS:
Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b=0,(x= —,aF 0) — nmHeitHOe ypaBHeHHE | cTeneHu ¢ OJHON epeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypauenue |l crenenu ¢ onHOl NepeMeHHOIA.

1. Onpenenuth BUJ ypaBHEHUS U CIIOCOO €ro perieHus.

2. Ecnu ypaBHEeHHE TpOOHO-palOHATBHOE, TO HAWTH OONIMIA 3HAMEHATEIh BCEX IPOOEH, KOTOphIE
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHCHHSI Ha OOIIUIT 3HAMCHATEITh.

4. PemmTh Moy4eHHOE 1I€JI0€ YpaBHEHHUE.

5. [IpousBecT MPOBEPKY KOPHEH, M MCKIIOYNTH T€ U3 HHUX, KOTOPBIE 00paInarT B HYIb OOIIHIA
3HAMEHATEb.

Pemnm ypaBHeHus:

a) (Bx + 1) + (4x — 1)? = (5x — 2)?

PackpoeM ckoOKH, TIPUMEHss (GOPMYJIBI COKpaIeHHOro yMHokenus (a + b)?u  (a — b)?

9x% +6x + 1+ 16x% —8x + 1 = 25x% — 20x + 4
9x%+6x+1+16x%2 —8x+1—25x2+20x—4=0
[TpuBeneM mo100HBIE YICHBI, TOTYYHM

18x—2=0
2 1
=187 9

OTBeT: X = — KOpeHB ypaBHeHI/IH.

x 7 8
X—2 x+2 m
Paznoxum x? — 4 Ha MHOKMTEIM M [EPEHECEeM BCE YJIEHBI YPAaBHEHHUS B JIEBYIO YacTh. IIpuBeem
IpoOu K 0011IeMy 3HaMEHATEeIIO:
X 7 8

_ _ =0
x—2 x+2 (x—-2)x+2)
x(x—Z)—7(x—2)—8_O
(x=2)(x+2) B
x*+2x—7x+14—-8
(x+2)(x-2) B
x*=5x+6
(x+2)(x—2)
JIpoOb paBHA HYJTIO, KOT/Ia €€ YMCIIUTENh PABeH HYII0, a 3HAMEHATEIb HE PaBeH HYIIIO, T.€.
x+2))(x—2)#0=>x#2,x # -2
x2-5x+6=0
D=25-24=1

1 2
2 2

Ho Tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PEIICHUEM YPaBHEHUS
Oynerx; = 3



OtBeT: x = 3
dopmMa npeacTaBJieHusi pe3yJabTaTa: BBITIOJHECHHOE 3a/1aHHE

Kpurepum ouenku:

Onenka "oTJMYHO'" CcTaBUTCS, eclid paboTa BBIOJIHEHA B IOJIHOM O0BEME C COOIIOJICHUEM
HeoOXO0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka "xopomo' cTaBUTCs, €CJIN BBIIIOJIHEHBI TPEOOBAHUA K OLIEHKE "OTIMYHO", HO JOIMYILEHBI
2-3 Henmoyera.

Orenka "y10BJIe€TBOPUTEIBLHO'" CTaBUTCS, €CIM pabOTa BEHINOJHEHA HE MOJTHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOJIBL.

Orenka ""Hey10BIE€TBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BBHIMIOJIHEHA HE TIOJHOCTHIO WK 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISET CENaTh MPABUIbHBIX BBIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansiTue Ne 4
«Pemenue 3a1a4 Ha cocTaB/IeHHE YPABHEHMII»

Heanb: @opMHUpOBaTH yMEHUS pPEIIATh TEKCTOBBIE 3aJa4d, COCTABIISAS YPABHEHUS U CHUCTEMBI
YpaBHEHUM.

Beinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
WH(OPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 MPO(ECCHOHATLHON IeATEIIEHOCTH,
3aganne
Pemmre 3agaumn:
1. JIBym mTykarypam Oblia nopydeHa padota. Bropoii mpuctynun k paboTe Ha yac 1mo3»xe rnepBoro.

. 9 .
‘lepe3 3 ygaca mocie TOr'0, KaK ICPBbIM MPUCTYIIUI K pa60Te, UM OCTaJIOCh BBIIIOJIHHUTD % BCCU

paboTel. [lo okoHUaHUU pabOTHI 0Ka3aJl0Ch, YTO KaX/IbIil BBHIIIOJHUI MOJIOBUHY Bcel paboThl. 3a
CKOJIbKO 9acOB KaXIbli, paboTast OTIE€IbHO, MOXKET BBITIOJIHUTH BCIO padboTy?

2. IIpoBox mmHo# 135 MeTpoB pa3pesanay Ha JBE YaCTH TaK, YTO OJIHA U3 HUX KOpode Jpyroi B JiBa
paza. Haiinure uiHy KakJ10M 4acTH.

3. Nmeercs nBa kabens pasHbIX copToB. Macca mepBoro kabenss paBHa O5kr. Jlpyro#, amunHa
KOTOporo Ha 3M Oouibllie JJMHBI MEPBOTO M Macca Ka)J0ro MeTpa KOTOpPOro Ha 2Kr OoJjblie
Macchl KaXJJ0ro MeTpa repBoro kabdessi, umeer maccy 120kr. Boruncnure 1aMHy Kakaoro kadess.

4, Ha cxinane nmerorcsa gammouka 60V u 100V. Korma ucnons3zosanu 50% mnammouex 60V u 20%
nammnouek 100V, uro cocraBuiio B o0miel citoxuoctu 390 nammouek, To Jammnodek 60V ocraioch
B 3 paza 6ombire, uem 100V. Ckobko M3HAYAIBHO OBLTO Ha ckitaje Jammouek 60V u 100v?

IHopsinok BbINMOIHEHHs PA0OTHI:

- BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

— [lonp3ysich MOJAy4YEeHHBIMH 3HaHUSAMH (B ciay4yae 3aTpyJHEHHUS BOCHOJb3YHTEChH
CIPaBOYHBIMU MaTEpUaAIaMH1 ), BBIIIOJIHUTE 3aJJaHUE.

[Ton anreOpanyeckuM METOJOM pELIEHUS 3a/4ay IMOHUMAeTcs TakoW METOJ| pelleHHs, Korja
HEU3BECTHBIC BEIMYMHBI HAXOMATCS B PE3YNbTaTe PEIICHUsS YPAaBHEHHUsS WIM CHCTEMBI YPaBHEHUH,
COCTABJICHHBIX 110 YCJIOBHIO 3a1a4U.



[lpu pemenun 3amay anreOpauvdeckKuM METOJOM OCHOBHAs MBICTUTEIbHAS JIEATEIHHOCTh
COCpeIoTaurBaeTCs Ha MEPBOM d3Talle pelleHus 3aJadyd: Ha pa3dope YCIOBHs 3aJauyd U COCTABIICHUU
YpaBHEHU WU HEPABEHCTB IO YCIOBHIO 33/1a4H.

BropbiM sTanmoM sBisieTCS peLICHHE COCTAaBIEHHOTO YpPaBHEHUS WU CUCTEMbl ypaBHEHHIA,
HEPaBEHCTBA UJIM CUCTEMbI HEPABEHCTB.

TpeTbuM Ba)KHBIM STANlOM PEILICHUs 3a/1a4 SIBJISIETCS [IPOBEPKA PEIICHUs 3a/1a4K, KOTOpas IPOBOJAUTCS 110
YCIJIOBHIO 3a/1a4H.

3aoaua:

[TepBoiii paGouunii 3a wac aemaer Ha 10 geraneit Ooubliie, YeM BTOPOW, M BBIMOJHSCT 3aKas,
cocrosmui u3 60 aeraneid, Ha 3 yaca ObICTpee, YeM BTOPOW pabOuMid, BBHITOTHSIOMINN TaKOW K€ 3aKa3.
CkomnbKo JieTaneii B 9ac Jienaet BTOpoi padbouwmii?

Pewenue:
IlycTh X neraneil B yac enaer BTOpoil pabouuii, Toraa nepsbiil (x+10) neranei.
[Tpon3BOANTEIBHOCTD Bpewms Pabora
. . 60 .
1 pabounii (x+10) meraneii B yac 0 60 neraneit
. . 60 .
2 pabounii X JETaJied B yac —~4 60 peranent

Taxk kak nepBblif U3rOTABIMBAET Ha 3 Yaca MEHbBIIE, Y4eM BTOPOM, TO COCTAaBUM ypaBHEHUE:
60 60 3
x x+10
[Monyuum x=-20 u x=10 (-20 — He TOAXOMT 11O CMBICITY 3aa4H)
10 neraseii B yac AemaeT BTOPO pabOUnid.
Ortser:. 10 neranei.

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Ornenka "OTJMYHO" CTaBUTCS, €claM padoTa BBHIMOJIHEHA B IMOJHOM O0BEME C COONIOJCHHUEM
HEOOXO0IMMOM MOCJIEA0BATEIILHOCTH ACHCTBUM.

Orenka "'xopouo' cTaBUTCS, €CIH BBIMOJTHEHBI TPeOOBaHMS K OlleHKE "OTIUYHO", HO JOMYIIEHBI
2-3 Henmouera.

Onenka "ya0BJIeTBOPUTENBHO' CTAaBUTCS, €ciid padoTa BBHIIOJIHEHA HE MOJIHOCTBIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABHIIbHBIC PE3YIILTATH U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBUTCA, €CIM paboTa BBINOIHEHA HE TIOJTHOCTHIO UITH 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA O YHCJIE

IIpakTnueckoe 3ansaTue Ne 5
«PelieHHe paliMOHAJILHBIX HEPABEHCTBY

Hean: IIoBTOpPUTH W 3aKpenuTh 3HAHWS M YMEHHUS YYAIUXCS MPU PEIICHHH PaIlMOHATBHBIX
HEPaBEHCTB.

BoinosineHnue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAeATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HHTEPIpETalud HH()OpPMAIUH |



nH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsI BEITIOTHEHHUS 3a/1a4 MPOPECCHOHANTBHOMN IEeITeIbHOCTH;

3aganue

Pemnts HepaBeHCTBA!

1) 3x—(2x—7) <3(1+x); 2) x+=2>3;
3 - gy il
5 x?+x—-6<0; 6) x2+3x+2>0;
7) x%<0,25; 8) 4—x?<0;
9) x%2—-8x>0; 10) x? + 24x < 0;
11) x2 —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
13) x(x —1)(x —4) > 0; 14) (x+2)(x —5)(x+9) <0;
15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)% > 0;
17) (x +6)(x — 2)3(x + 3)* = 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
19)@30; 20)w20;
x—=2 ( ) x)( )
(x—2)(x+4)? ) x2+x)(x—3 )
21) &2 22) D < o

IMopsinok BbINOJIHEHUS PAadOTHI:

[Ipu pemeHnr HEpPaBEHCTB HCIOJB3YIOTCS CIEAYIONIME IpaBuia MpeoOpa3oBaHUsT HEPABEHCTBB
PaBHOCUJILHBIE:

a) Kakoi- JuOO wWIEH HepaBeHCTBA MOXHO IIEPEHECTH M3 OJHOM €eroyacTu B JpPYILyl0 ¢
MIPOTUBOMOJIOKHBIM 3HAKOM, OCTaBUB IPU 3TOM 0€3 U3MEHEHUs 3HaK HEPaBEHCTBA,

0) o0e yacTu HEPaBEHCTBA MOXHO YMHOXHUTh WU PA3JICIUTh HA OJTHO TO YK€ MOJOKUTEILHOE YHCIIO,
OCTaBHUB IPHU 3TOM 0€3 U3MEHEHHUS 3HAK HEPABEHCTBA;

B) 00€ YacTH HEPaBEHCTBA MOXKHO YMHOXKUTh WJIM Pa3feiUTh HA OJHO U TO Y€ OTPUIATENILHOE YHCIIO,
W3MEHHUB IIPY 9TOM 3HAK HEPABEHCTBA Ha IPOTHUBOIIOIOKHBII

[Tpu penieHny cUCTEM HEPABEHCTB HYKHO PELLIUTh KaK0€ U3 HUX U BBIOpaTh 00I1ee pelleHue.

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

+E=> =
5 10
HepeHeceM BCC YJICHBI B JICBYIO YaCTbh U MPUBCIACM K O6HI€My 3HaAaME€HATCIIIO. O6HII/H71 3HaAaMCHAaTCIIb
10, TaK KaK 3HAMCHATCJIb HE COACPIKUT HepeMeHHOﬁ, TO B ,Z[aJ'IBHCI\/’II_HCM €ro MOXHO HE€ IINCAaTb

(omycTUTB).

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

19x — 12 > 0
12
X~ 19

12
=
12
OTBeT: x € (—; oo)

19

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



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

Xy, = —— =

6
I'papukom ¢pynkuuu 3x% — 5x + 2 = 0 spisercsa mapabona (puc.2), BETBH KOTOPOil HanpaBIEHEI

WIN =

2
BBEpPX, a TOUKHU TepeceyeHns napadois u ocu OX3to x; = 1 ux, = 3

N300pa3uM reoMeTpuueCcKU:

R :_“'. *>

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

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

Kpurepum ouenku:

Ouenka "OTJMYHO" CTaBUTCS, €clid paldoTa BBIOJHEHA B TOJHOM O0BEME C COOJIOJIEHUEM
HE00XO0TMMOM MMOCIIeI0BATEIHHOCTHU JACHCTBUM.

Orenka "Xxopomo" CTaBUTCS, €CIIM BHIIIOJIHEHBI TPEOOBaHUS K OIICHKE "OTJIMYHO", HO JOMYIICHBI 2-3
He/lo4ueTa.

Ouenka "yJa0BJIETBOPUTEJIBHO" CTaBUTCS, €CIU paboTa BBIMOJHEHA HE TOJHOCTBIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBI.

OrieHka "Hey/10BJIETBOPUTENBHO'" CTAaBUTCS, €CJIM Pab0Ta BBIIIOJHEHA HE MOJTHOCTHIO WM 00BEM

BBITIOTHEHHON YacTy pabOTHI HE MO3BOJSET CIENaTh MPABIIbHBIX BHIBOJIOB.

Tema 1.2 @®yHkuun u rpaduku

IIpakTnyeckoe 3ansaTne Ne6
«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOMH, KBaAPATUYHOI, KyCOYHO-JIMHEHHON 1
APOOHO-IMHEHHON PyHKIUID)

Heasb: HayuuThbcs ompenensiTb YEeTHOCTh HEYETHOCTh (YHKLMHU, MPOBOJIUTH MCCIEIOBAHUE
(GYHKIIUM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (PYHKLIHU U IPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BreibupaTth cmocoObl pemieHus 3anad MpodecCHOHATBHONW AESITENTbHOCTH MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIN3a W HHTEpHIpeTaluu HHPOpMAIUH U
WH(pOPMAIMOHHBIE TEXHOJIOTHH JIJIS BHITTOJTHEHUS 3a71a4 MPOo(eCCUOHATBHOM IeITeTbHOCTH
OK 03 IlmaHupoBaTh M pPeaTnU30BbIBATh COOCTBEHHOE MPOGECCHOHATBHOE U JUYHOCTHOE Pa3BUTHE,
MIPEANPUHUMATENBCKYIO JIEATETLHOCTh B TPO(ecCHOHAIbEHON cepe, HCTIOIB30BaTh 3HAHUS TI0 TIPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3JIUYHBIX KU3HEHHBIX CUTYAIIHSIX;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJIJIEKTUBE M KOMAH]IE.

3aganue



a)

1)

f(x) =2x?—-3x+1,

Haiinure 3HaueHns GyHKIMNA B TOUKaX

X1 = O,
xz = 4,
X3 =-—1;
+1
flo) ==, X =-1,
x-=3 xz - 0,
X3 = 6
2 —
2) s pyrknuu f(x) = ZXBJ::; * naiture:
a)  f(x—2);
6)  f(=x%;
1
» 1)
3) Haiinure o6nacth onpeneneHus QyHKIIIA:
6 . — 7 .
a) Y=o 0  y=g5m
B) y =vVx?—-3x+2; r) y =Vx? + 4x — 12;
1
= N 3
) Y= ey e) y = /49_x2.
4) Uccnenyiite GpyHKIIMN HA YETHOCTS:
a) y =x? +2x* + 1; 0) y =2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
= 2% — 2% _ —3x%+1,
v A
x — _
K) Y= 3) y =3x 2x° + 4x + 3.
5) Hccnedyiime ¢pynkyuu, 3a0annsvie cpagpuuecku, Ha 4eMHOCMb:
a) 0)
I
B) r)




1) e)

I
I

N e

IHopsi/10K BHINOJHEHUS PAa0OThI:

1) Haiinure obmacte onpeneneHus GyHKIINH.

Jis HaxXOXIeHHsS TPOMEXKYTKOB 3HAKOIOCTOSHCTBA HAWAWTE TOYKH IE€PECEUYEHUs] C OCHIO
abcuucc, pemuB ypaBHenue y=0. Haiinennsle kKopHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaiinTe 3HaK (PYHKIMH HA Ka)KJJOM U3 TIOJTYYEHHBIX HHTEPBAIOB. 3alUIIUTE PE3YIbTaT.

2) Haiinute obGnacth onpenenenus GyHKIUU. Y OeAUTECh, YTO OHA CUMMETPUYHA.
1.3amenute aprymenT GyHkiuu x Ha "-x". [loncTaBpTe 3TOT apryMeHT B (yHKIMOHATBHOE
BBIpaKCHHE.
2.YupocTtuTe BhIpaXkeHHUE.
3.Takum 00Opa3oMm, BbI MOJTYYMIA OJHY U Ty K€ (YHKIUIO, 3alIMCAHHYIO ISl apr'yMEHTOB
"x"u"-x". ITocmoTpuTe HaA ABE 3TH 3aIIKCH.

Ecmu y(-x) = y(x), TO 3TO yeTHas QyHKIHUS.

Eciu y(-X) =- y(X), T0o 3T0 HeueTHasi PyHKIIHS.

Eciau ke mpo (yHKIMIO HEmb3s cKasaTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOHCTBY
YETHOCTH 3TO QYHKIIUS 00111ero Buaa. To ecTh, OHA HE ABJISICTCS] HU YeTHOM, HU HEYETHOM.

4.3anummTe cie’laHHble BAMHU BBIBOJIBL.

3) Haiinute obnacte ompeneneHus QyHKIMU M HYIUW (QYHKIMM, €clid OHU ecTh. Mccrmemyiite
(YHKIIMIO HA MOHOTOHHOCTh Ha MOJTy4eHHbIX HHTEpBaJIax.

Oynkuus F(X) Ha3piBaeTcs Bo3pacTaromiel Ha oTpeske [a,b] , ecnu amst mOOBIX ABYX TOYEK X3 U
X2 u3 [a,b] copaBemmuBo HepaBeHcTBO F(X1)<F(X2) , Korma xi< Xj.

@ynkiust F(X) Ha3piBaeTcs yObiBaromiel Ha otpeske [8,b] , ecau amst qr00BIX ABYX TOYEK X1 H X2
u3 [a,b] crnpaBemuBo HepaBeHcTBO F(X1)>F(X2), KOTHa X1< X2 .

x%-1

Uccnenosars Gpyrkuuto f(x) =

X
Pemenue

O6nacts onpenenenus pyuxuuu D (f) = (—o0;0) U (0; +00).
(—x)2 -1 x?-1 x%—1
f(-x) = ===

—X —x X
f(=x) = —f(x) =>dyuxuus f (x) sSBIACTCA HEYETHOM.

(I)opma NpeacTraBJdCHus pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHHUC.

Kpurepun ouenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHINIOJHEHA B MOJHOM 00BEME ¢ COONIOCHUEM
He0OXO0IMMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

Ouenka "'Xopomo" cTaBUTCS, €CIIU BHIIIOJIHEHbI TPEOOBAHUS K OLIEHKE "OTINYHO", HO IOMYIIEHBI
2-3 Heyovera.

Ounenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIM pabOTa BHIMOJIHEHA HE MOJHOCTHIO, HO 00BEM



BBIIIOJIHEHHOH YacTH TAKOB, YTO IMO3BOJIACT IMMOJYYHUTD IPABUJIBHBIC PE3YJIbTAThHI U BHIBO/IBI.
Ouenka '"HeylOBJIETBOPUTENbHO'" CTaBUTCS, €CIM padOTa BBHINOJHEHA HE TOJHOCTHIO HWJIH
O6’béM BBITIOJTHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 1.2 @®yHKuun U rpauKu

IIpakTnueckoe 3ansaTne Ne/
«IlocTpoenne u YreHne rpapuKoB PyHKIMH»

Heab: CucrtemaTu3upoBaTh 3HaAHUS ydaluxcs, GOpMUPOBATh HABBIKU HCCIEI0BaHUS (PYHKLIUN U
MOCTPOCHHS IPaUKOB, UCCIICAOBAHUS IPa()UKOB MPOU3BOCTBEHHBIX IPOLIECCOB. .

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BreiOuparp crmocoObl pemieHus 3amad npodecCHOHATbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHANW3a U HMHTEpHpeTanuu HHPOpMAIUU U
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIsI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIeITeIbHOCTH;
OK 03 IlmanupoBaTh M pPEaTU30BBIBATH COOCTBEHHOE MPOQPECCHOHATBHOE W JUYHOCTHOE pa3BHUTHE,
MPEIITPUHUMATEIBCKYIO JIEATEIILHOCTh B MPOPECCHOHATBHON chepe, UCIOIb30BaTh 3HAHMSI TI0 MPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIIHsIX;
OK 04 DddexTuBHO B3aUMOICHCTBOBATh B PaOOTaTh B KOJUICKTHBE M KOMaHJIC.

3aganue
l. CI/IJIa TOKAa B HpOBOI[HI/IKe B 3aBUCUMOCTH OT BpeMeHI/I MCHJACTCA 110 3aKOHyI

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

[Toctpoiite rpaduk u3MEHEHMs CHIBI TOKa. B kakoii MOMEHT BpeMeHM cuja ToKa Obuia
MUHUMaIbHON? B Kakolf poMeXyTOK BpEMEHHU CUJIa TOKa Bo3pacrana?

2. [IpumeHsist reoMeTprUecKHe MPeoOpa3oBaHusl, TOCTpoWTe Tpaduku QyHKIIUHI:
a) y=(x—-5)?2+1;
6) y=I|(x+1)7>+1];
1
B) y = xTZ + 3 ;

T =
)y [x]+2

ITopsinok BbINOJIHEHHS PadOThI

Jns  moctpoeHuss TpaduKOB  BOCIOJB3YHTECh  T'€OMETPUUECKUMH  MPeoOpa3oBaHUSAMMU:
CUMMETPUYHOE OTOOpa)keHHe TIpaUKOB OTHOCHUTEIBHO OCEH KOOpAMHAT, MapauleNbHBIA IEepPeHoC
rpaduKoB, CXKaTUE U PACTSHKEHUE.

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

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

3arem crpoum rpaduk y = (x + 3)? myTém mapamiensHoro nepenoca rpaduka siaeBo(puc.2).
Crpoum rpaduk y = (x + 3)? + 4 napamnenbHbIM epeHocoM rpaduka BBepx (puc.3).



Puc. 1 Puc. 2 Puc. 3
dopmMa npeacTaBJieHUsI pe3yJbTaTa: BHIIIOJTHCHHOS 3a/1aHHC.

Kpurepum ouenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHITIOJHEHA B MOJHOM 00BEME ¢ COONIOICHUEM
HeoOXO0IUMOM IOCIIEA0BATEIBHOCTHA AEHCTBUNA.

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

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CITU pabOTa BBIOJIHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3YIbTAThI U BBHIBOIBI.

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

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTnyeckoe 3ansTue Ne8
«PeneHue UPPAIHOHATILHBIX YPABHEHHII»

Hesab: O000MHUTE, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHUS yYAIIUXCS NPU PEHICHUH Pa3IHyIbIX
BHJIOB MPPAllMOHAJIbHBIX YPABHEHUH.

BeinosiHenue padoTsl cnocodcTByeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3agad NpopecCHOHAIBbHON NeATENbHOCTH HMPUMEHUTENbHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHU 3a/1a4 PO ECCHOHATIBLHOM 1eATeIbHOCTH,
OK 04 3¢ddexTuBHO B3auMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.

3amanmue
Pemnre ypaBHeHus:
1) Vx—1=4;
2) V3x+7+4=0;
3) 7—Vx+2=4

4) V16x%2+16x +29 = 5;
5) 3 x+2 =_1;

\15x+22
6) V2x—4—+Vx+5=1;

7) V5+3Vx+3=3;
8) V2x+1++vx—3=2Vx.

IHopsiiok BhINOJIHEHUS PA0OTHI

1) IIpyn BO3BEIEHHMM ypaBHEHUS B YETHYIO CTEIIEHb II0JYy4aeTCs YpaBHEHUE, SBIISIOLIEECS
CIIEACTBUEM HMCXOMHOTO. [103TOMYy BO3MOXHO NOSIBJICHHE IOCTOPOHHMX DPEIICHUI YpAaBHEHHs, HO HE
BO3MOXKHa moTepsi KopHeil. [IpuunHa mpuoOpeTeHust KOpHEeH COCTOMT B TOM, YTO IPH BO3BEICHHU B



YEeTHYIO CTENECHb YMCEJl, PaBHBIX 1O aOCOMIOTHOW BEIMYMHE, HO pa3HbIX 10 3HAKY, MOJY4YaeTcss OJUH U
TOT € pe3ynbTar.

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

2) IIpu pemieHuy MppanvoHaIbHBIX YPaBHEHHH IOJIE3HO Mepe] BO3BEIEHUEM 00enx uacTel
YpaBHEHHUS B HEKOTOPYIO CTEIEHb "YEAUHUTD pajuKan'.

Pemute ypaBHeHHE V5x — 8 = 4.
Uto0B! N30aBUTKCS OT KOPHSI, BO3BEIEM 00€ YacTH ypaBHEHUS B KBaJIpar:
(V5x—8)" = 42
5x —8 =16
5x =16+ 8
S5x = 24
24

X=?

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

Kpurepum ouenku:

Ounenka "OTJaM4YHO" CTaBUTCS, eciii paboTa BBHINOJIIHEHA B TOJIHOM O0BEME C COONIOIEHHEM
HE0OXO0IMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ounenka "'Xxopomo' cTaBUTCS, €CIIU BbIIOIHEHBI TPEOOBaHMS K OLIEHKE "OTJINYHO", HO JOMYILEHBI
2-3 HenoueTa.

Ouenka "y10B/1eTBOPUTEIBLHO' CTAaBUTCS, €CiM pabOTa BBHINOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBL.

Ouenka ''HeyJ10BJIEeTBOPUTENbHO' CTaBUTCS, €cilii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TTO3BOJISAET CIeaTh MPaBUIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IpakTuyeckoe 3ansiTue Ne9
«IIpeoGpa3oBanus BbIpa:KeHHUIi, COEPIKAINUX CTENEHH U PATUKAJIBI

Heab: O000UMNTH, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIUXCs MPU PELIEHUU 3aJaHui 1o
MpeoOpa30BaHUIO BBIPAXKEHUN, COJIEp)KAIIMX CTENEHH M paduKaibl. PaccMOTpeTh MX NpPHUMEHEHUE B
MPUKIaJHBIX (GOopMyIIax

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEeNbHOCTH MNPHUMEHUTENIBHO K
pPa3IUYHBIM KOHTEKCTaM;
OK 04 DddexTuBHO B3auMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/]IE;
3ananue

1. Brruuciwure:
a) V24-9; 6) /48-27;
) V54 -24; r) V75 -45;



1 V160 - 625; e) /48-162;

2. HpeI[CTaBBTe BbIpaJICHUC B BHAC CTCIICHU H HaﬁI{HTe €ro0 3HAUCHHUC IIpU JaHHOM 3HAYCHHU

IIEPEMEHHOM:
5.,—8 p_g
a) npu a = 6; 0) oozps IPMP =3
B) (bz) 3 [IpH b=- F) (t 3)2 ' t‘_5 Inpn t= 0,1

3. W3BecTHO, YTO jMuMaMETp CTEPKHA-TIOABECKM H3 apmarypuoi cramu d, =3cm. Onpenenure

2
TpeOyeMyto IUIOMaAb CEYEH s CTEPKHA Ay, (CM”), €CIIM JUaMETP 3aaeTcs o Gpopmyiie

4-Amp
dmp =,/—— . 3HaueHue 7 BO3bMHUTE PaBHOE 3.
T
4. Jlng HamWcaHWs AIropuTMa IMPOTPAMMBI COCTaBBTE TEKCTOBBIM (Dalil pelieHus 3aadd: TEpPUOJ
nonypacnaaa BewmectBa paBeH 140 cyrok. Ckoipko BemiecTBa octaHeTcs uepe3 10 ner, eciau ero
HavyaJbHasi Macca paBHa 81?7
5. KonnuecTBo TEMIO0THI, BBIAEIAEMOE MPOBOJHUKOM C TOKOM, BBIYHMCIAETCS Mo popmyne: Q =1 2. Rt.

Haiinure cuny Toka (B Amnepax), ecmn Q = 720 /x, R=90mM, t =5c.

IMopsiiok BHINOJHEHUS PAGOTHI

BriHecurte 3HaK MUHYC U3 Tpou3BeieHus. Bocmonb3yiiTech CBOMCTBOM CTENEHH C OTPULIATEIbHBIM
mokaszareseM. YTOTpeOuTe CBOMCTBO BOCIPOM3BENEHHUS BO BTOPYIO CTENEHb. J[IsI OKOHYATEIHHOTO
YIPOILEHUSI ATOr0 MpPHMEpa, BOCIOIb3YWTECh MPABUIOM YMHOXKEHUSA Ipobeil. B mocrmemHem miare
BOCIIOJIB3YHTECH JICJICHUEM CTENCHEW C OMHAKOBBIM TIOKA3aTEIIEeM.

B sToM cinydae Hago0 MPUMEHHUT CBOMCTBO CTENEHEH C OTPHULATENbHBIM MOKa3areneM. UToObl
pasrpy3uTh MOJTYyYEHHYIO Ipo0b, HaO MpeodpazoBarh ATy Apodb B neneHue. [IpuBectu npods k obmemy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JIpodei ¢ oOuuM 3HameHarteneM. [locneaHuM marom caenarb
COKpalIeHHE.

Omnpenenute MOpANOK JeHcTBUA. BblpaxeHne B MepBOH CKOOKe MNpUBEAUTE K o0OLIeMy
3HAMEHATENI0, B YHUCIHTENE CJAeJaiiTe TPYNNUPOBKY M BBIHECUTE OOIIMH MHOXHUTENIb 32 CKOOKY.
BeimonuuTe nenenue, cokparute Ha oOmuil MHOXuUTenb. [locnennee aelictBue — crnoxkeHue aApodeit ¢
OJIMHAKOBBIMH 3HaMeHartelsiMu. [IpuBenuTe mogo0HbIE cllaraeMble.

1) VipoctuTs Beipaxerne: ((x°)°(x*)*)y°  x'y’z’
x2y3 X10y10217
BHauasie HaJl0 IPOBECTH PACKPBITHE CKOOOK, JUISl 3TOIO BOCIOIb3YEMCS CBOUCTBOM CTEIEHEI.

(-3)6) .(42) | 6-3
X X _ _ _ -12.3_ -3 -5,-10_
_ . Y T 10,500,747 _ 371243 4 3y57
X

Bocnosnb3yeMcsi CBOMCTBOM CTENEHEN C OTPULIATEIBHBIM ITOKA3aTEIIEM.
3
=) 1

12 0
x x3y52

OrBer. ° 1

127 3 510
X x°y°z

2) YTpoCcTUTh BEIpAXKECHHE
Jx+1 . 1
rx+xrdx x2_Jx

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

dopmyIia U3 YCIOBUS 33/1a4H MTOCTIE 3aMEHBI OYAET BBITIIAACTD TaK: atl . 1
3 2 .
a +a +a a —a




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

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

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ounenka "OTJMYHO'" CTaBHUTCS, €CIIM pa0OTa BBHIMOJIHCHA B MOJHOM 00BEME ¢ COOMIOACHHEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "xopomuo' cCTaBUTCS, €CIIH BBIITOJHEHBI TPEOOBAHMS K OIEHKE "OTIMYHO", HO JIOMYIIEHBI
2-3 Heyouera.

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

Ouenka ''HeyJ10BJIEeTBOPUTENbHO' CTaBUTCS, €ciii paboOTa BBHIMOJHEHA HE TOJIHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckoe 3ansaTue Nel0
«PeleHue nMoka3aTeJbHBIX YPABHEHU»

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYalUXCS MO METOJaM pELICHUS
MOKa3aTeIbHBIX YpaBHEHUH. PaccMOTpeTh mpuMeHeHe MoKa3aTeabHbIX (QYHKIIUM.

BeinosiHenue padoTsl cnoco0cTByeT (POPMHUPOBAHUIO:
OK 01 BeibupaTts crnocoObl pemieHus 3a1ad MNpoPEecCHOHANbHON JAEATE€IbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W MHTEpIpeTanuu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHU 3a/1a4 PO ECCHOHATIBLHOM 1eATeIbHOCTH,
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.

3amanne
1. Pewuth ypaBHeHUS:

2) (l)x —1; 6) 0,5% = 0,125;
9 ) ) ) )

B) 4x=1—16; r) 7"=$;

x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ L. 0 _ :

)K) 5% = 3&/%' 3) (E) = 25\/§,

n) 2%t =4, k) 0,4*7%* = 0,161/0,4;

2—-x

1) 531 =02 M) (%) = 8vV2;
e (1 2x+3' 1\4x-7 _ Lx-3.

w3 =(5) o (5) =

3x+7
H) 3x_3x+3=_78; p) 2.(%)36 -7



(%)3x+8 _ 49,

5x—1 5x
_ _ 1 1 4
¢) 5%t —5%73 =4.8; T) (—) + (—) =-;
3 3 9
h
2. JlaBieHHe BO3/yXa U3MEHSETCS B 3aBUCUMOCTH OT BBICOTHI 110 3akony p(h) = 2. Ha kakoii BEICOTE
JaBieHue Bo3ayxa pasHo 12811a?
3. KonuyecTBo TEIIOTHI, BbIAEISEMOE MPOBOJAHUKOM C TOKOM, BhIYMCIAeTcs 1o gopmyne: Q = I?-
Rt. Haitnute cuity Toka (B Amnepax), eciiu Q = 432 /xx, R=80m, t =6c.

IHopsinok BbINOJIHEHHUS PA0OTHI:

O06e yacTH ypaBHEHHs NPUBOIMM K OJHOMY OCHOBaHHWK: g'® =g®*

), THe (a>0,a=1)3aTeM
MCTIONB3YEM clieytoniee cBOMCTBO: ( a'™® =a®®) o (f(x) = d(x) -

Pemute ypaBHeHue: o12-05. [51-0,001-

Pemenue: [IpeoOpazyem ypaBHEHHE K BUIY: o' =a%".
022050105 _013 027> ~05+05 _013 5 015° 013

3aTeM pelIaeM YPaBHCHHE: 12 —3= y =— 3 ,x, = 3.

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

Kpurepum ouenku:

Ouenka "oTaM4yHO'" CTaBUTCS, €ciu padOTa BBINOJIHEHA B MOJHOM 00BEME ¢ COOJIIO/IEHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aMHCH U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CITM padOTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBIIMTOJIHEHHON YacTH TAaKOB, YTO ITO3BOJISIET IMOJNYYHTHh MpPAaBUJIBHBIC PE3yIbTAaThl U BBIBOJBI, B XOJE
MpOBeIeHUs paObOTHI ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJI€TBOPUTEIBLHO' CTaBUTCS, €CJIM padOTa BBHIIOTHEHA HE MOJTHOCTHIO UM 00BEM
BBINTOJIHEHHOM 4acTH pabOThI HE MO3BOJISET CAENIAaTh MPaBHIIbHBIX

Tema 1.3 KopHu, cTeneHu u Jorapugmsl

IIpakTnyeckas padora Nell
«Pemenue nokazareJibHbIX HEPABEHCTBY

Heanb: O600IUT, 3aKPENUTh U CUCTEMATU3UPOBATH 3HAHUS YYAIIUXCSA IO METOJaM PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON eATEeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAW3a W HHTEpPHpeTanuud WHGOpMaIluu U
nH(pOpPMaIMOHHBIE TEXHOJIOTHH JIJIS BHITTOJTHEHUS 3a71a4 MPO(eCCHOHATBHOMN IeITeTbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MarepuanbHoe ob0ecniedenue: MHauBUIyallbHbIE 3a7aHUsl, CIIPABOYHBIE MaTEpHalIbl, KOHCIIEKThI
JIEKITUH.



3amanmue:
1.Pemute npocreiiiire noka3aTeabHbIE HEPABEHCTBA:

1\* . x 1 3x 1
1) (g) <216, 2)27° > 32 <~
2. Pemnre mokazaresibHbIE HCpaBCHCTBA.:

1)5%*-2x-1 < 25;
2) 3%*2 4 3%"1 < 28
HOpﬂ)IOK BBIINOJIHCHUSA paﬁoTLI:
1. 3anuinTe NoKa3aTeIbHOE YpaBHCHHC.

2. OO0e yacTu HepaBEHCTBA MPUBEANTE K OJJHOMY OCHOBAHHMIO:
af(x) > ago(x)_

3. Tlpwu pemieHnu MoKa3arebHBIX HEPABEHCTB HEOOXOIMMO YUECTh CBOMCTBO MOHOTOHHOCTH
dyakman, T.e. ipr a > 1 a/® > a?® < f(x) > p(x)

mpu 0<a<1a’™ >a?® < f(x) <o) .

Pemmte nonyuuBiieecs anredpandeckoe HEPaBEHCTBO.
3anuiImuTe OTBET.

ok~

3anucarh 3aJlaHuE B TETPa/b U PELIUTh.

1, (%)x <216
Pemenne:
GO 0 -
x> -3 -3

OtBer: x € (—3; +)

2. 5x¥*-2x-1 < 75

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

-1 3

Otser: x € (—1;3)
3.3%t2 + 3*"1 < 28



Pemenme: 3% - 32 + 3% -~ < 28
3* =y,

9y ++y < 28;

91y < 28;

y<28:9%5 y<3.

BepHuemcs k crapoii nepemenHoi: 3% < 3\\

x<1l1

v

(I)opMa MpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kpurepun oneHku:

OuneHka "0oTJMYHO" BBICTABISICTCS, €CJIM paboTa BBIIOJIHEHA B MOJIHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHUA.

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

Ouenka '"y10BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM pabOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHEHA HE MOJHOCTBHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTyeckas padora Nel2
«Pemenue nokazareJbHbIX ypPABHEHUI 1 HEPABEHCTB)

Heab: O600mMTH, 3aKpENUTh M CUCTEMATU3UPOBATh 3HAHUS YYaIUXCS MO METOJaM pelIeHUs
MoKa3aTeIbHBIX YPaBHEHUH U HepaBeHCTB. POpMUPOBATh HABBIKH PELLICHMUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH NPHUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpHpeTanuu HHPOpMalUu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCUOHATIBLHOM 1€ TeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
MarepunanbHoe obecnieyeHue:

NnauBuayanbHble 3aaHNs], CIPABOYHbIE MaTepUabl, KOHCTIEKTHI JIEKIIHH.

3aganue:

1. PemmTte nokazarenbHOE ypaBHEHUE:
a)2*x4* —5x2* 4+ 2 =0;
0)22%*1 — 5% 2% — 88 = 0;



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

6)3* + 91810 < 0

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. 3anumwure ypaBHeHue (HepaBeHCTBO). OmpezenuTe, KaKUM METOJOM HY>KHO BOCIIOJIb30BaThCA
st pemieHusi.  OCHOBHBIMM METOJAMHU pEUICHUsI TOKAa3aTeNbHbIX YPAaBHEHUN W HEPaBEHCTB
SBJIAIOTCS: METOJ| IpUBEIeHUsI 00erX YacTell K CTENEHU C OJUHAKOBBIM OCHOBAHHEM ; METOJ
BBEJICHUSI HOBOU MIEPEMEHHOI; METO/I BRIHECCHHSI OOIIET0 MHOKUTES 32 CKOOKH.

2. llpumenute BbIOpaHHBI Meroa. [Ipu pemieHun mNOKa3aTENbHBIX YpPaBHEHUN HEOOXOIUMO
MTOMHHTb, YTO PEIICHUE JIFOOOTO MOKA3aTeILHOTO YPABHEHUS CBOJUTCS K PEIICHHUIO MPOCTEHIIIIX
MOKa3aTeIbHbIX YPABHEHHIA.

3. Tlpu pemieHNM MOKa3aTEIbHBIX HEPABEHCTB HEOOXOIMMO YUUTHIBATh CBOHCTBO MOHOTOHHOCTH
dyakman, T.e. ipr a > 1 a/® > a?® < f(x) > p(x)

mpu 0 <a<1 a’® >a?® < f(x) < p(x) .

4, 3anuumre OTBeET.

1. Pemmre noka3areibHOE YpaBHCHHE:
a)2-4*—-5-2"+2=0;
Pemenue:
2:2%2%—-5:2Y4+2=0.
BBezneM HOBYIO TiepeMeHHYy0: 2% = y.
[onyunm ypaBuenue: 2y? — 5y + 2 = 0.
Pemraem noydeHHOe KBaJpaTHOE ypaBHEHHE:
D =b?—4ac=25-16=9 = 32

—b+\/5_5+3_8_2
2¢ 4 4 =

_ -b—VD _ 5-3 1, _
1= = T3 V2=

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

2% %; wim 2% = 2

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

6)sz+1 —-5-2¥—-88=0;
Pemenne: 222 —5-2¥ —-88 =0;

BBezneMm HOBYIO IepeMeHHYI0: 2% = y.



[onyuum ypaBHenue: 2y — 5y — 88 = 0.
PemaeM nojiydeHHOE KBaJpaTHOE ypaBHEHHUE:
D = b? — 4ac = 25+ 704 = 729 = 27>

3’1= :—:——:—5,5’ y2=—b+\/5=ﬂ=£=8.

2a 4 4

Bepuemcs k cTapoil nepeMeHHOU, IpU ATOM MOJTyYUM MPOCTeHIne noKa3aTelbHbIe YpaBHEHHUS:

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

x=3.
Ortsert: 3

2. PemnTe nokasaTenbHOE HEPABEHCTBO:
P*-3*-6>0

Pemenue: 3% —3* — 6 > 0;

BBeznem HOBYIO niepeMeHHYy0:3%* = y.

IlonyunM KBaApaTHOE HEPaBEHCTBO: Y2 —y — 6 > 0.

Pemraem IMMOJIYYCHHOC KBAAPATHOC HEPABCHCTBO METOJOM MHTCPBAJIOB!

y*—y—6=0;
D =b%?—4ac=1+24=25=5%
_—b—\/ﬁ_ﬁ__z_ _—b+\/3_1LS_§_3
N="% T 7 774 VT T 7T
Q O »
+ 2 - 3+

PemreHneM OTHOCUTENBHO IIEPEMEHHOM Y SBIAKOTCA WHTEPBAJIbL:
3anuiieM 3TH UHTEPBAJIbl B BUJIE HEPABEHCTB!

¥ < =2;

|[y<—2;
3* >3

y>3 ; BepHeMcs k crapou HepeMeHHoﬁ[[
HepaBenctBo 3% < —2He uMeeT peneHusl.

3* < 3%

x> 1.

Otser: (1;4).

(I)opMa NMpEeaACTABJCHUSA PE3YyJAbTAaTa: BEIIIOJTHCHHOC 3aJaHNUC

(—00; =2) U (3; +0).



Kpurtepun onenkmn:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CIU paboTa BHIITOJIHEHA B TIOJIHOM 00BEME C COOI0IEHHEM
HEO0OXOIMMOM TIOCIIEOBATEIIFHOCTH JEHCTBUI; B OTBETE MPABUIBHO W aKKYypaTHO BBHITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIbHBIC PE3YJIbTATHI U BBIBOJBL; B X0JI€
poBeIeHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCS, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIIENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckas padora Nel3
«Haxo:xxneHue 3HaYeHUi Jorapu¢mMa no nNpousBoJIbLHOMY ocHOBaHuIO. [lepexox oT ogHOTO
OCHOBAHHUA K APyromy. Beruucienue u cpapHenue jgorapugmos. Jlorapupmuposanue u
NOTEHIUPOBAHNE BbIPAKEHUID)

Heanb: O000mHUTH, 3aKPENUTh U CHCTEMATH3UPOBATh 3HAHMS ydamuxcs mo teme. @opMupoBaTh
HaBbIKM HAXOXXJCHUS 3HAYCHHUH JIOrapu(pMHUUYECKHX BBIPAKCHWH, MPUMEHSs OINpe/ielieHue U CBOWCTBA
norapuMoB, Jlorapu(pMupoBaTh U NOTEHIIMPOBATH BBIPAYKEHHS.

Brinosnenue padorsl cnocod6cTByeT GOPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoecCHOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JICKIUH.

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

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

2. Haiinure 3HaueHHe BEIpakeHns: 271710836 — 4-10840,125

3. TlposorapudmMupyiiTe BBIpaKEHHE IO MMPOU3BOJIHLHOMY OCHOBAHUIO:
a?¥d
b305 )

4. EMKOCTb BBICOKOBOJBTHOTO KOHAEHcaTopa B jgarynke C = 2- 10~°®. [TapannensHo ¢
KOHJICHCATOPOM TOJKIIOYEH PE3UCTOpP C COMPOTHUBIEHUEMR = 5 - 10°Om. Bo BpeMsi paboThI
aTUYUKeE HampsbkeHue Ha konaeHcatope U, = 16 kB. Ilocne BbIKIIOYEHUsAJATYMKA
HampsDKeHWE Ha KoHAeHcaTtope yObiBaeT 10 3HadeHus U (kB) 3a Bpewms, ompexaensemoe

U
BeIpaxkeHueM t = aRC log, Fo(c), rae a = 0,7— nocrosinHag. OnpenenuTe HANpsHKEHUE Ha
KOHJIEHCATOPE, €CIIU NOCIIe BBIKIIIOUEHHUS 1aTyuka npouuio 21 ¢. OTBer gaiiTe B KUJIOBOJIbTAX.

ITopsinok BbINOJHEHHS PadOThI:



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

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

ca
——— , IOJIy4UM

Hcnonb3yeMm opMyity epexosa K HOBOMy ocHOBaHHIO log, a = I
09

c

_log,;0,64
log,; 0,25
Jajiee UCIoIb3yeM CBOMCTBA JIorapr(dmMa cTerneHu u oraprudma mpou3BeICHUS
=log 45 0,64 +1log ;510 = log , ;(0,8-10) = log , ; 8 = —3. Otser: -3.
0) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

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

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 62 + log, 0,2 + log, V25 —
log, V81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 028

9

=log,4=1

2) Haiiure 3HaueHue BhIpaxenus: 271710836 — 410840125

Pemenne: 271710836 — 4~10840125 _

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

3
(33)1—log36 _ 4log4 0,12571 _ 33—310g3 6 _ 410g4% — 3 8 27 — 1 —8 = _7Z

3hog;216 0= 37 0 g g

7
OtBer: —7—.
3) [Iponorapudmupyiite BeIpaXeHHe MO MPOU3BOILHOMY OCHOBAHUIO:
a?¥d

b3c5’
[posorapuMUPOBATE BBIPAKEHHE — ITO 3HAYMT BBHITIOIHUTD CIICAYIONIHIA AITOPUTM:

1. B3sarb naHHOE BhIpaXKeHUE B CKOOKH M Mepes] HUMU IMOCTaBUTh 3HAK Jiorapudma 1o 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapuMoB, He0OX0AUMO yOpaTh BHYTpH Jorapudma Takue AeHCTBUs, KaKk
BO3BEJICHUE B CTEIIEHb, BO3BEJCHHE B KOPEHb, YMHOKEHUE U JICTICHHE

[Iponorapudmupyem o ocuoBanuto 10:
24/d 1

lg ‘23;/5_ = lga® + lgVd — Igh3 — lgc® = 2lga + S lgd —3lgb — 5Slgc;

4) EMKOCTb BBICOKOBOJILTHOTO KOHIeHCaTopa B Aaturke C = 2 - 107°®. IapaniensHo ¢ KOHIEHCATOPOM

MOJIKIIIOYEH PE3UCTOP C conpoTuBiaeHrneM R = 5-10°0m. Bo BpeMs paGoThl JaTuMKe HAMpsyKEHHE Ha

koHzaeHcarope Uy, = 16 kB. [locne BbIkmtoueHHs: JaTyMKa HamNpsHKEHWE HAa KOHJAEHCATope YObIBaeT 10

U
sHadyeHus: U (kB) 3a Bpewmsi, onpenensiemoe BeipaxxenneM t = aRC log, Fo(c), rae a = 0,7— nocrosiHHAs!.

Ornpeznenure HanmpsHKEHUE HA KOHJIEHCATOPE, €CIU MOCe BBIKIIOYEHUs JAaryuka npouuio 21 c. OTser
JalTe B KHJIOBOJILTAX.

Pemnrenue:



3amaya CBOAMTCS K pEIIEHUIO ypaBHeHUs npu t = 21c mpu 3aJaHHBIX 3HAYCHHUAX HA4aJIbHOIO
HanpsokeHuss Ha KoHaeHcatope U, = 16 kB, comportupienus pesuctopa R =5-10°0m u émxoctu
KoHjaeHcaropa C = 2 - 10~ °d:
-6 6 16 .
0,7-2-107°-5-10 -log27=21,
16 )
7log, 7= 21,

16

10g27— 3;
U = 2 kB.

dopma npeacTaBiaeHus pe3yJabTaTa: BBINOJHEHHOE 3a/IaHNE.

Kpurepun oneHku:

Ouenka "oTJIHYHO" BBICTABIACTCA, €CIM pabOTa BHIIIOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BBIBOJIBI; B X0OJI€
MPOBeJICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi

IIpakTnyeckas padora Nel4
«IlocTpoenne rpadpukos JiorapupmMudecKux QpyHKIUN»

Heab: O600IMTh U CUCTEMATU3UPOBATh 3HAHUS y4alllUXcs, (OPMUPOBATH HABBIKK MOCTPOCHUS
rpaduKoB JorapupmMuueckux (GyHKIHMH ¢ MOMOLIbI0 MpeoOpa3oBaHUM M HCCIEOBaHUS UX CBOWCTB.
PaccmoTtpeTs npuMeHeHue 1orapugpmoB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHajdM3a M HMHTEPIpeTaluu HH(pOpMaruu u
MH(OPMaLIMOHHBIE TEXHOJIOTUH JJIs BBIIOTHEHUS 3a/1a4 NPOPECCHOHATBHON AESITEIbHOCTH;
OK 03 IInanupoBaThb M peaJM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE M JIMYHOCTHOE Ppa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeATEIbHOCTh B MPO(eccCHOHANBHOM cepe, UCI0Nb30BaTh 3HAHUSI TI0 MPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUsAX
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

MarepunanbHoe obecrniedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganue:



B oxHoit crcTeme KoopauHAT TOCTPOUTH TpadUK JIEMEHTAPHON M TaHHOW (DYHKITHIA:

1. y=log,(x —2);
2. y=2-logix,
2

3. y=logs(x—-2)+1

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1. Onpegnenure, ¢ MOMOMIBIO KAKUX T€OMETPHUECKUX MPEOOPa30BaHUNA MOKHO TIOCTPOHUTH Irpaduk
3aaHHON (QYHKIMH:

I'papux ¢dysxmum y = f(x) + B momydaercss mapaielbHBIM IEPEHOCOM rpaduka
¢bynkym y = f(x) B HOJOXUTETHHOM HamnpaBieHHH BIoib ocu Oy Ha paccrosHue B,
ecau B > 0 u B oTpuiiaTensHOM HarpaBieHuu B1oJb ocu Oy, ecnu B < 0;

I'papux ¢ynkmum y = f(x + b) mnonydaercs mnapauieIbHBIM TEPEHOCOM Tpaduka
¢byHkuuu y = f(x) B NOJOXUTEIHLHOM HamlpaBieHUU BIOJb ocu OX Ha paccTosiHue b,
eciim b < 0 1 B OTPUIIATEIIEHOM HarpaBjieHuH B0k ocu Ox, eciu b > 0.

I'papux ¢ynkumm y = —f(x) momydaeTcss CHMMETPUYHBIM OTOOpaskeHHeM Trpaduka
y=f(x) otHOCHTENBHO OCH Ox.

I'padux pyaxmum y = Af (x), momydaercs pacTspkeHueM rpaduka y = f(x) BIOIb ocH
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxxatueM Bosb ocu Oy k ocu Ox B 1/ ADa3 mpu

A<
I'padux pyakuuu y = f(ax), noaydaercs cxaruem rpaduka y = f(x) Bmoab ocu Ox K

ocu Oy B a pa3 nipu a > 1 unu pacrskeHueM Baosib ocu Ox k ocu Oy B 1/ apas npu
a<l.

2. TloctpoiiTe ncXoaHbIi rpaduK.
3. TIpomsBenure HyXHBIE TPEOOPA3OBAHUS U TIOCTPOUTE HEOOXOIMMEII rpaduK.

1. y=log,(x —2).
[Toctpoum cHavana rpaduk pyakuun y = log, x.

2

I'paduk pynkuuun y = log,(x — 2) nonyunm napauielbHbIM HEPEHOCOM BI0Jb ocu Ox BIPaBO Ha

2. y=logzx —2

IToctpoum cHavana rpaduk pynkuuu y = logs x.
I'padux pynkmu y = logsx — 2M0IIyduM MapajuiedIbHBIM IEPEHOCOM BIOJL ock (Jy BHU3 Ha 2.



-

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

Kpurepumn oneHku:

Ounenka "0oTJMYHO" BBICTABISICTCS, €CJIM paboTa BBIIOJIHEHA B MOJIHOM 00BEME C COOIIOICHUEM
HEe0OXOIUMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"y10BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u jorapugmsol

IIpakTnyeckas padora NelS
«Pewrenune Jjorapu(pMu4ecKuX ypaBHEeHH D)

Heab: O600mMTH, 3aKpENUTh M CUCTEMATU3UPOBATh 3HAHUS YYallUXCS 10 METOJaM peIIeHUs
norapupmMuuecKkux ypaBHeHUNH. @opMUpOBaTh HaBBIKHM PELLICHUS YPAaBHEHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(ecCHOHAIBHOW JAEATeNbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBpEMEHHbIE Cpe/CTBA IOWCKA, aHAIM3a W HMHTEPIpeTalud HHPOpPMalUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN J€ATeIbHOCTH;
OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAaHIE.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNs, CIIPABOYHBIE MAaTEPUAbl, KOHCIIEKTHI JIEKIIH.

3aganue: Pemure norapudmMuyeckue ypaBHEHHUS:

1) log,(2x — 6) = 3;

2) log,(2x%? —3x — 4) = 2;

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



5 lgvx—7+Igv3x—-8=1.

IMopsinok BbINOJIHEHHUSI PA0OTHI:

[lepen HayamoM pemieHUs YpaBHEHHUS HY)XHO HAaWTH OONACTh JOMYCTHMBIX 3HadeHUH. Mcmomb3ys
cBoiicTBa JIorapru()MOB 00€ YacTH ypaBHEHHs HMPHUBOAUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Torenuupyem obe wactu ypaBHeHusi, nomydaem f(x) = g(X). Pemaem nomyuenHoe ypapHenue. T.k.
IIOTEHLIMPOBAHUE YPABHEHMSI MOJXKET IPUBECTH K IMOSBICHUIO IIOCTOPOHHMX KOpHEH, TO [JeiiaeM
IIPOBEPKY. 3alMCbIBAEM OTBET.

3anucarh 3aJJaHuE B TETPA/b U PELLUTD.

1) log,(2x —6) =3

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

[IpoBepum, npUHAIEKUT JIM HalAeHHBIN Koperb O/13:
2:435-6=81>0
OrtBerT: 43,5
2) log,(2x? —3x—4) =2 Ol13: 2x2—3x—4>0
x> =2x>=-3x—-4x>0;x #1
x2—2x>+3x+4=0
—x%2+3x+4=0
x2-3x—-4=0
x1=-1x, =4

IIpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

x, =—12(-1)2-3(-1)—4>0
2+3-4=1>0

X, =42-42—3-4—4>0
32—-12-4=16>0

OtBet: X1 = —1; x, = 4

x>0

3) logsx +logs(x —4) =1 OJ3: {x—4>0



Hcnonb3yem CBOMCTBA U OIpeesieHue Jorapudma:
logs x(x —4) =1;

x% — 4x = 51;

x%—4x —5=0;

x; =—1;x, =5.

[IpoBepum, npuHaiexat Jin HalaeHHbIe KopHu OJ13:

—1 < 0, 3HauuT X; = —1- NOCTOPOHHU KOPEHbD.
5>0;, 5—-1=4>0.
Otger: 5
x> 0;
4) log,(2x*> —7x + 6) —log,(x —2) =log,x OHI3: {2x2 —7x+6 >0
x—2>0

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

2x2 —7x + 6 = x* — 2x;

2x2 —7x+6—x*>+2x =0;
x2—5x+6=0;

X1 =2; x, =3.

[IpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:

2>0;
X1 =21342:22-7:24+6=0
2—2=0
3>0;
X;=342:32-7-3+6>0;
3—2>0

Ortser: 3.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHHe

Kpurepum ouenku:

Ouenka "0oTJMYHO'" BBICTABISIETCSA, €CJIM paboTa BBINOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka ''Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOTHEHA HE MOJHOCTHIO HITU



00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 1.3 KopHu, creneHu u jorapugpmsol

IIpakTnyeckas padora Nel6
«Pemenne JiorapupMmuuecKknx HepaBeHCTB»

Heab: OOGOOMINTD, 3aKpeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYallUXCs MO METOAaM peIleHUs
norapupMUUECKUX HepaBeHCTB. POPMHUPOBATH HABBIKU PEIICHUSI HEPABEHCTB.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiObuparh crmocoObl pemeHusl 3a1a4 mpodecCHOHATbHON eSITeIbHOCTH NMPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAUU U
MH(OPMAIMOHHBIC TEXHOJIOTUH JJISI BBITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJJIEKTUBE M KOMAH/IE.

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNs], CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBHI JICKIIHIA.

3aganue: Pemute norapuMuyecKue HepaBeHCTBA:
1. log,(5x+3) < 3;

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

3. log,(x* —9x+4) =>4

IMopsinok BeIMOJHEHUsT padoThl: PaboTaeM 10O alropuTMy: HCHONB3Ys OIpenencHue orapupma ode
YaCTH HEPABCHCTBA MPHBOJUM K OJHOMY OCHOBAHHIO, T. €. MoOJydaeM HepaBeHCTBO Buaa 10gaf(x) <

l0gag(x).

I[Tpu pemennu norapu(pMUUYECKUX HEPABEHCTB HY>KHO YUUTBIBATh CBOMCTBO MOHOTOHHOCTH
norapupmMuuecKoi GyHKIMH, T.€.

npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log,g(x) & f(x) < g(x).
[Tpu 5TOM HYKHO 00SI3aTEIbHO YYUTHIBATH U 00JIACTh JOMYCTUMBIX 3HAUCHHUH.

Pemenue norapn(pMqucxoro HEPaBCHCTBA CBOJAUTCA K PCHICHUIO CUCTEM HCPABCHCTB:

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

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

gx)>0

3amnucarb 3a1aHUC B TCTpaJlb U pCIUIUTh.

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



CocraBuM cUCTEMY: {Sx +3>0;
"5x+3<28
5x +3>0; {Sx >=3 {x > —0,6; Orser: (—0,6; 1]

PemmMm COCTAaBJICHHYIO CUCTEMY: {SX +3<5 5y <5 x <1

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

CocTaBuM cHCTEMY HEPAaBEHCTB, YUUTHIBAsI, YTO 00a JOrapu(PpMHUpPyeMble BEIPAKEHUS TOJIKHBI

OBITH MOJIOKUTEIBHEIMA M OCHOBaHHE MEHbIIIE 1.

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

Pemmm cocTaBieHHYI0 CUCTEMY:

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

x> =3x+2>0

KBasipaTHOE HEpaBEHCTBO PEIIMM METOOM HHTEPBAJIOB:
x> =3x4+2>0

BZ= T,
1 2

Haiiném pemenue cucremsr:

e S Lo
41 1 2

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

CocraBuMm CUCTCMY HCPABCHCTB, YUHUTHIBAA, UTO J'IOl“apI/I(I)MI/IpyCMOC BBIPAXKCHUC TOJIZKHO OBITh
IIOJIOKUTCILHBIM M OCHOBAaHHE MEHbIIE 1.

x2+7x+10>0
1\"2;
x2+7x+10S(—)
2
{x2+7x+10>0.
x>+ 7x+10< 4

Pemraem KBaAPATHLIC HCPABCHCTBA:

x>+ 7x+10>0



X2 4+7x+10=0

x1:—5; x2:—2 + - +

xX>°+7x+10< 4
x>’ +7x+6=0

X1 = —6, Xy = -1 + — - ﬁ+ —>
-6 -1

Haiiném perienue cucTemsl:

/PPN IENN SO/

-6 5 2 1
Otset: [—6;—5) U (—2; —1]

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

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCSA, €CIIM Pad0Ta BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0IEHHEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTBHIO HITU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTHyeckas padora Nel7
«Pemenue JJorapu(pMuYecKuX ypaBHeHHH U HEPABEHCTB)

Heuab: opMupoBaTh HaBBIKHM PEIICHHS JOrapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEeNbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEICTBa IOMCKA, aHANW3a U MHTEpHpeTanud UHGOpMaluu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO EeCCUOHATILHOM 1€ TeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.



3aganme: Pemmte norapu)MuUecKre ypaBHEHUS M HEPABEHCTBA:
1) logix —log ,x — 6 =0;

2) %lg (x> —4x—1) =Ig 8x —Ig4x

3) logi(3x +5) +logi(x —1) > -1

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

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1)
2)

3)

4)
5)

6)

Haiit 065acTh 10MyCTUMBIX 3HAYCHUH.

Hcnonb3ys cBoicTBa JiorapuMoB 00€ 4YacTH YpaBHEHHUs NMPHBOJMM K OIHOMY OCHOBaHHIO
log, f(x) = log, g(x). lotenuupyem obe yactu ypaBHenusi, monydaem f(x) = g(x).

Pemaem monydeHHoe ypaBHeHHe. T.K. TOTEHIIMPOBAHWE YypPaBHEHUS MOXKET TPUBECTH K
MOSIBIICHUIO MTOCTOPOHHUX KOPHEH, TO JeaeM MPOBEPKY.

3anuchiBacM OTBET.

Ncnone3yst onpexaenenue yorapupma o0e 4acTu HEPABCHCTBA MPUBOJAUM K OJHOMY OCHOBAHHUIO,
T. €. mojiy4aeM HepaBeHcTBO Buaa 10gaf(X) <10gag(Xx).

[Ipu pemeHun orapuMUIECKUX HEPABEHCTB HYKHO YUYUTBHIBATH CBOMCTBO MOHOTOHHOCTH
norapumuueckor GyHKINH, T.€.

npu a > 1 log, f(x) >log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < g(x).
[Tpu 3TOM HYKHO 0053aT€IBHO YUYUTHIBATh U 00JaCTh JOMYCTUMBIX 3HAUECHUH.

Penienue J'IOl"apI/ICI)MI/I‘-IeCKOl"O HEPAaBCHCTBA CBOJAUTCA K PCIICHUIO CUCTEM HCPABCHCTB:

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

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

1) logix —log ,x—6=0 o/13: x>0
PemiaeM 3To ypaBHeHHE METOJIOM BBEIEHUs HOBOI MepeMeHHOI:

logsx =y

y -y—-6=0;
Yi=-2y, =3;



Bo3sspaiaemcs Kk ctapoi IEpeMEHHOM:

logax=-2 wm logyx =3.

[omyuunu npocreiimue sorapupmMudecKkue ypaBHEHuUs, peasi KoTopble HOIyYUM
x=4"?; x = 43;

X =— x = 64.

16

O0a 3HaueHus BXOAAT B 00JIaCTh JOMYCTUMBIX 3HAYCHUH.

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

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

log,(2x? — 7x + 6) = log,(x — 2)x;

2x2 —7x + 6 = x* — 2x;

2x2 —7x+6—x*>+2x =0;

x?—5x+6=0;

X1 = 2, Xy = 3.
[IpoBepum, 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

Ortser: 3.

3) logi(x? 4+ 7x + 10) = -2
2

COCTaBI/IM CI/ICTeMy HepaBeHCTB, y‘-II/ITBIBaSI, qTO HOFapI/I(i)MI/IpyeMOC BLIpa)KeHI/IC JOJIDKHO 6BITL
ITOJIOXKUTCIIbHBIM U OCHOBAHHUEC MCHBIIIC 1
X2 +7x+10>0
_2 .
1 ’
ﬂ+7x+1osg)
{ﬂ+7x+10>0
x>+ 7x+10< 4
PemaeM KBaI[paTHBIe HepaBeHCTBaZ

x>+ 7x+10>0

x4+ 7x+10=0



-5 -2
x>+ 7x+10< 4
x>’ +7x+6=0
x1=—6;x2=—1 + - - = + S
-6 -1

Haiiném pemienue cucTemsl:

JPISNN NN/ 4
6 5 2 1
Otser: [—6;—5) U (—2;—1]

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

Kpurepun oneHku:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CIM pabOTa BHIIIOJIHEHA B MOJIHOM 00BEME C COOII0IEHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO U AaKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIBHBIE PE3YIbTAThI M BHIBOJBI; B X0OJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUTOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTnyeckas padora Nel8
«PaguaHHBIA MeTOJ U3MEPEHHS YIJIOB BPALLlEHUA U CBSA3b C rpagycHoi mepoil. Haxoxxaenune
3HAYEHUH TPUTOHOMETPUUYECKUX (pyHKIMID»

Hean: ®opMupoBaTh HaBBIKM MEpexoja OT paJHaHHOW Mephl YIJIOB K I'padyCHOH M 0OpaTHO,
HAXO0XJICHUS 3HAYEHHH TPUTOHOMETPUUECKUX (QYHKIIHM.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 BeiOuparh cmnocoObl pemieHust 3aaad MpohecCHOHATBHON JEATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE;

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUaIbl, KOHCIIEKTBHI JIEKIIUH.



3amanmue:
1. BrIpa3uTe B pajiiaHax BEIMUMHY YIJIa, 33IaHHOTO B Tpajycax
a) 150° 6)450° B)40°
2. Beipa3uTe B rpajycax BEIUYHHY YTJIa, 33JaHHOTO B pauaHax

T 41T
a) — 0) 4w B) —
) To ) ) S
3. Ucnonw3ys onpeneneHuss TPUTOHOMETPHYCCKUX (PYHKIUH, HAHAWTE 3HAKU dTUX (YHKIIUN IS
YIJIOB:

a) —210°  6) =

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1. PaamanHas m TpagycHas Mephl CBs3aHbl 3aBHCHMOCTBhIO 180° = m paguan. [loatomy 1° =

b3 ° b3
, BHAYUT X ° = — @ paJhaH.
180° 180
180°

2. YrtoOBI BEIpA3UTh YTOJI B TPAlyCHOW MEpe BOCIIOJIB3YHTECh COOTHOIIEHHEM 1paj, = —

3. Haueprure eIUHUYHYIO OKPYXKHOCTh, OTJOXKUTE 3aJaHHBIA  yroJ, IOMHS, HYTO
HOJIOKUTEIBHBIM ~ CUMTAETCSl YroJ, OTKJIAAbIBA€MbIil IMPOTUB 4YAaCOBOW CTpENKH, a
OTPULIATENIBHBIM — I10 YaCOBOM CTpEJIKE.

1. BeIpasure B paguanax BEIMYHHY yIUia, 3aJaHHOTO B Ipagycax
a) 120° 6)225° B)10°

a) 120° = —2—-120° =2; §)225° = =—.225° =% p)10° =2—.10° ==,
180 3 180 4 180 18
2. Brlpasute B rpagycax BeIHYUHY YIJIa, 3aJaHHOTO B paJinaHax
) 3 6) 2n ) 2
a 5 9 B 6
) T=20T o080 6) 2 =202 = 400 5) T =2 = 150°
5 T 5 9 T 9 6 T 6

3. Ucnonb3ys omnpeneneHuss TPUrOHOMETPUUYECKUX (DYHKIUH, HalauTe 3HAKU 3TUX (QYHKIMHA IS
YIJIOB:

a) —120°  6) =

[TocTporM €IMHWYHYIO OKPYKHOCTh M OTJIOXHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o
yacoBol crpenke. Touka, coorBercTBYtomas yriay —120° nexxut B |1l uerBeptu, 3HaUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

(I)opMa NpeaAcCTaBJICHUSA pPe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kpurepun onenkmn:
Ouenka "oTJIHYHO" BBICTABIACTCS, €CITM paboTa BHIITOJIHEHA B TIOJIHOM 00BEME C COOII0IEHHEM

HCO6XO,[[I/IMOI71 IOCICI0BATCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC MPAaBUIIbHO W AKKYPAaTHO BBIIIOJIHCHBI BCC

3aIIMCH U BBIYUCIICHHUS.
Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMIONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO



JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO
O6’béM BBITTIOJTHEHHOM YacTH TAKOB, YTO MO3BOJIACT NOJYYUTH IMPABUJIBHBIC PC3YJIbTATHI U BBIBOABI; B XOJC

MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU

00BEM BBINTOJIHEHHON YacTH pa6OTBI HC MMO3BOJIACT CACIAaTh IPaBUJIbHBIX BBIBOJOB.

Tema 2.1 OcHOBHBbIE IOHSITUS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHU I

IIpakTnyeckas padora Nel9

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHUX BbIpaxkeHUil. OCHOBHbIE TPUTOHOMETPHYECKHUE

TOKICCTBA»

Henb: ®@opmupoBaTh HaBBIKM IPEOOPAa30BAHUS TPUTOHOMETPUYECKUX BBIPAXKEHHUH, HCHOIB3YS

OCHOBHBIC TPUTOHOMCTPHYCCKHEC TOXKACCTBA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparbs crnocoObl pemieHust 3aaad Mnpo(ecCHOHAIBHOW AEATEIbHOCTH TPUMEHHUTENIBHO K

Pa3IUYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U padOTAaTh B KOJUIEKTHBE U KOMaH/IE.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKThI J'IeKI.[PIfI.

3aganue:

1. Haligute 3HaueHus: TPUTOHOMETPUYECKUX (DYHKIIUH, €CITH U3BECTHO:
3m
1) cos x= 0,8, > <xX< 2T
. T
2) sin <= 0,6,5 <xX< T

3) tg x= —%,g << T

2. Konebanue Hanpspkenus 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHune

HaIpsKEHUs, €CIM U3BecTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

T
O<wt< E
3 BI)I‘-H/ICJ'II/ITG €0512°:c0548°—5sin12°sin48°
) €0554°-5in36°+c0s36°-sin54° s
Vs
sin(m+a)  tg(5+a cos2t
4. YIpocTuTe BBIPAXKEHUE a) — (37: ) _ (2 ) +tg(mr—a);6) ————
sin(;—a)  ctg(m-a) cost—sint
5. JlaHo cos x= —%; cosp = —%; T << 37”; T<p <37n.
HaiiguTe sin(x —p).
6.JlOKa)KHTE TOKAECTBO; Sn—plcoshicosa-plsinf _ oy

cos(a—p)cosB—sin(a—pL)sinf -

Ilopsinok BbINOJHEHHS padOThHI:
1. 3anumuTe ycinoBue.

—sint

2. 3anumute (OpPMYNBl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB, COJIepKallne

(GYHKIHIO U Ty, KOTOPYIO HEOOX0IMMO HANTH.

JaHHYIO



3. Beipaszute HeuwsBecTHyO (yHKIMIO. Ecian HeoO0XoaumMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OIIpeAeTINTE 3HAK UCKOMOH (PYHKIIMH, HCTIONB3YS 3aJJaHHYIO YETBEPTh.
4. BpruucinTe 3HAUYCHHS BCEX HEU3BECTHBIX ()YHKIIUH.

1. Jlano: cos x= 0,8, 37” <x< 21

Haiitu: sin , tg «,ctg <
Pewenue:
1)3anuiiemM 0OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO

cos? « +sin? <=1

Beipaszum u3 Hero uckomyro GyHKIHIO Sin X= +vV1 — cos? «
Taxk kak cunyc B IV 4eTBepTH HMEET OTpULIATENILHOE 3HAYCHHE, TO
sin x= —/1 - 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO

sin «
tg <=
9 CcOS X
[TogcTaBUM M3BECTHBIC 3HAYCHUS U HalIeM HEU3BECTHYIO ()YHKITHIO
—-0,6 6 3
tg x=——=—=—=—-—=-0,75

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

tg - ctga =1

1
Boipasum U3 Hero HCKoMyro QyHKIUIO ctg &= o

t 4 11
X=—— = —] —
‘9 3 3

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

Haiitu: cos &, tg &, ctg <
Pewrenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO
cos? « +sin? <=1
Beipaszum u3 Hero uCkomyto GQyHKIHIO cos X= +V1 — sin? o«
Tak kak kocunyc Bo || uerBepTH orpuiareneH, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiiemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg X=
g cos X
[ToncTaBuM M3BECTHBIC 3HAYCHUS U HAHJIEM HEM3BECTHYIO ()YHKIIUIO

0,6 6 3

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

1
Bripasum u3 Hero uckoMyro QyHKIUIO ctg &= o

t 4 11
=——=—] =
€9 3 3

3
4. Jlano: tg «= — <xX<L T

NS



Haiitu: cos «, sin «,ctg «

Pewrenue:
1) 3amuiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
tg x-ctga =1

1
Bripaszum u3 Hero uckoMyro GpyHKIHIO ctg X= o=
1
Ctg xX= —1§
2) 3anuiineM OCHOBHOE TPUTOHOMETPHYECKOE TOKICCTBO

1+tg? o= ———
g cos? «x

1

Bripazum u3 HEro uckomyro QpyHKIHIO COS K= +

— J1+tg3x

Tax xak kocunyc Bo |l yerBepTu oTpunarenes, To cos X= — = — =—-—-=-0,8.

3) 3anuineM OCHOBHOE TPUTOHOMETPHYECKOE TOKICCTBO
cos? x +sin? x=1
Beipazum u3 Hero uckomyoo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanwue Hanpspkenus 3amaercs popmysioit: U(t) = Uy, cos(wt + ¢,).Haiinute 3HaueHue
HaIpsKEHUs, €CJIi u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-,

€0571°€c0526°+5in71°-sin26°

3.Berunciaure = :
5in20°c0s25°+c0s20°sin25°

Pewrenue:
c0s71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Jl1st periieHus HaM HEOOXOAMMO MCTIOIB30BAaTh (POPMYJIIBI CIIOKEHUS:
cos(a + B) = cosa * cosB F sina * sinf
sin(a + B) = sina - cosp + cosa - sinf
cos71° - cos26° + sin71° - sin26°  cos(71° —26°)  cos45°
sin20° - c0s25° + c0s20° - sin25°  sin(20° + 25°)  sin45°

in(180°+a)-t —180°)- 360°—
4. VrpocTuTe BhIpaykeHue: 0O Bx 1807 cos (360" a)
ctg(z-a)-ctg(m+a)-cos(—a)

= tg45° =

[Ipu pemieHun 3TOro 3aJaHUs HYKHO NPUMEHUTH (OpMyIbl npuBeAeHus. Jljis 3Toro BCIOMHUM
MHeMOHHuYecKoe npaBwio: 1) Hazpanue (pyHKIMK HEe MEHSIETCA, €ClM K apryMEeHTy o npuOasisiercss —mn
unm N,

Hazpanue ¢yHKIIMM MeHSIETCs, €ClI K apryMEHTY o NMpuoOaBisercs —gn W gn, n-
HEYETHOE YUCJIO.
2) CtaBUTCS 3HAaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIN YTOJI.

Pewrenue:
sin(180° + a) - tg(« —180°) - cos(360° — @)  —sina-tga-cosa  cosa CcoS@  COSA - Sina i
4! 3n " tga-ctga- (—sina) T tga  C0SA T T osq O
ctg(z — a) - ctg(m + a) - cos(5- — a) 9 9 9 sina

5. Hano sin oc=%; COS,B=§; §<o<<7r; 0<,B<§.



Haiinute sin(x +p).

Pemenue: Jas peenus Ham HYKHO HUCMOJIb30BATh bopmymy CII0KECHUSA
sin(a + B) = sina - cosp + cosa - sinf

Ho HaM HEU3BECTHBI 3HAa4YeHHUA COS X U Sinf.

Haiinem cHavama 5T 3Ha4E€HMsI, HCTIOJIB3Ysl OCHOBHOE TPUTOHOMETPUUYECKOE TOXKICCTBO:
cos? « +sin? x=1

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

sinf = +./1 — cos?p

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

[ToncraBuM HaliieHHbIE 3HAUECHUS B (DOPMYILY M BBIYMCIIUM 3HAYCHHE
sin(x +p).

) 8 4 15\ 3 32 45 13
sm(oc+B)=—§ ( )

175 \"17/' 5 8 8 85

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

6./{oxaxuTe TOX1eCTBO: tga

Z[OKa?»aTeJ'IBCTBOZ

Beimumiem oTaensHO JICBYIO 4aCTb TOXKACCTBA U npeo6pasyeM €C, UCIIOJIb3Ys (bOpMy.]'IBI CJIOKCHHUA:

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

tga

ToxaecTBo n0Ka3aHo.
Bo3moyeH u apyroit crmocob oKa3aTenbCTBa:
sin(x —f) cosf + cos(a — ) sinf  (sina - cosf — cosa - sinfB)cosf + (cosa - cosf + sina - sinf3)sinf
cos(a — B) cosp — sin(a — B) sin ~ (cosa - cosp + sina - sinf)cosp — (sina - cosp — cosa - sinf)sinff
Packpoem ckoOkH 1 TIpHBeE/IeM TOJO0HBIC cllaraeMble

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

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f
sina(cos?p + sin’B)  sina ,
= - = = a
cosa(cos?B + sin?B) cosa g
tg x=tg «

(I)opMa NpeaAcCTaBJICHUA pPe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepum ounenku:

Ouenka "0oTJIMYHO'" BBICTABISIETCS, €CJIM paboTa BBINOJHEHA B MOJIHOM 00BEME ¢ COOIIOIeHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH NIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €ClIM paboTa BBHIMOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBEJICHUS padOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISICTCSA, €CIM paboTa BBHIMIOJHEHA HE MOJTHOCTHIO HIIH



00BEM BBLITTOJIHEHHON YaCTH paGOTLI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

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

IIpakTnyeckoe 3ansaTue Ne 20
«IIpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BbIpaxkeHUil. ®OPMYJIbI CJI0KEHUS, YIBOCHMSI.
®opmyJibl npuBenenus. IlpeodpazoBanue cyMMbl TPMTOHOMETPHYECKUX (PYHKIMIT B
NnpousBe/ieHUe, Ipeodpa3oBaHue NPOU3BeeHUs] TPUTOHOMETPUYECKUX PYHKIUI B CyMMY»

Henab: Hayuutbecs  mpeoOpa3oBbIBaTh  TPUTOHOMETPUYECKHUE  BBIPDAKEHHUS,  UCIOJb3YS
TPUTOHOMETPHUYECKHE (HOPMYIIHIL.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANBHON eATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3ananmue:
1. Haiinure 3HaYCHHE BHIPAKCHUS:

sin78°—sin42°

c0s78°—c0542°
cos a—cos 3a+cos5a—cos7a

2. YOpocTuTe BhIpasKeHUE— , , —
sin a+sin 3a+sin5a+sin7a

in2a+siné
3. JIOKaXHTe TOXKAECTBO: % — ¢ g4q
cos2a+cos6a

ITopsinok BeINOJIHEHHS PA0OTHI

1) 3anummTe 3amaHWe W ONpEACIHTE, KAaKMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCS.

2) Ipumenute 3T HOPMYIIBL.

3) Ynpoctute mONy4MBIIEeCS BBIPAKCHHE. BBIYHMCIUTE, €CIH 3TO HEOOXOAWMO, 3HAUCHHUE
BBIPAKEHUSI.
sin68°—sin22°

1. Haiinute 3HaUY€HNE BHIPAXKCHHUS:
c0s68°—c0s22°

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThes (opMysiaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIUN B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosf = 2cos * cos
2 2
_a+p a-=p
cosa — cosf} = —2sin - sin
2 2
a+ a—
sina + sinfd = 2sin p ‘- cos p
2 2
. . at+p a-=p
sina — sinfl = 2cos sin—

Perienue:



) ) 68° + 22° . 68°—22° ]
sin68° — sin22° 2cos 2 *sin 2 2c0s45° - sin23° cos45°
= = =- = —ctg45° = -1
€0s68° — c0s22° s 68° 4+ 22° . 68°—22°  —25in45°-sin23° sin45°
—2sin > sin >

sin3a+sina

2. YHpocTUTE BBIPAXKEHUE ————————
cos3a—cosa

Jlnst pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu MpeoOpa3oBaHUs CyMMbI M pPa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLUN B IPOU3BEICHHE:

a+p a—p
cosa + cosf = 2cos * CoS
2 2
_a+p  a—-p
cosa — cosff = —2sin - sin >
a+ a —
sina + sinf = 2sin p - cos p
2 2
. . at+tp a—=p
sina — sinf = 2cos > - sin >
Pemenue:
. 3a+a 3a—«a
. . 2sin co .
sin3a+sina 2 2 _ 2sin2acosa  COSa clyar
cos 3 — Cos - 3a+a . 3a—a —2sin2asina sin

—2sin sin
2 2

sina+sin3a+sins5a

3. JloKaxxuTe TOKACCTBO: = tg3a

cosa+cos3a+cos5a

Jlnsi pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMysiaMu HpeoOpa3oBaHUs CyMMbl M pPa3HOCTH
TPUTOHOMETPUYECKHUX (YHKIIHI B IPOU3BEICHHE.

Pemienue:

sina + sin3a + sin5a

=tg3a
cosa + cos3a + cos5a g

Brmumem OTACIIbHO JICBYIO YaCTh TOXKACCTBA U npeoGpa3yeM €C, UCITOJIb3Ys (I)OpMyJ'IBIZ
a+ 5a a—5a

sina + sin3a + sin5a  (sina + sin5a) + sin3a  2sin 2 cos——+ sin3a  sin3a - cos(—2a) + sin3a
cosa + cos3a + cos5a  (cosa + cos5a) + cos3a 2c0s & +250! - cos & —2506 + cos3a cos3a - cos(—2a) + cos3a

Bocnonib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

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

tg3a = tg3a
ToxxaecTBO JOKa3aHO.

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIIIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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



Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISIET IMOJYYUTH MPaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 21

«ITocTpoenne rpagpMKoB TPUTOHOMETPUYECKUX PYHKIMI ¢ HCIIOJIH30BAHUEM
reoMeTpuYecKuX Nnpeodpa3oBaHui»

Henab: HayunTtbes cTpouTh rpa Ky TPUTOHOMETPUYECKUX (PYHKLIMI

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHds 3aaad NpoecCHOHANBHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3ananmue:
[Toctpouts rpaduk pyHkumMu y = 3sin(x — g). 3anucaTth CBOMCTBA ATOU (DYHKIUU.

IMopsinok BbINoOJIHEHUs padOTHI:

ITpu noctpoeHnu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPA30BAaHUSIMU TPAPHUKOB.

1.y = f(x) + b — rpapux ¢ynkuuu nonydaercs u3 rpaduka ¢ykiuu Yy = f(X) myrem
napajuieIbHOrO MepeHoca IToro rpaduka Ha BenuuuHy Baoiabs ot OY. Ilpu atom, ecnu b>0, To rpadux
¢bynkiuun f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HIbKe 3TOTO rpaduKa.

2.y = f (X + b)- rpadux ¢ynkumu nomydaercs u3 rpaduka ¢y y = f(x) ¢ momomuipo
MapajuieJIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Broabs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a eciiu b<<0, TO CABUT BIPaBO.

3. y =-f(X) — rpaduk cummerprueH rpaduky y = f(x) orHocutenpHo ocu OX

4.y = a f(x) — rpadpux ¢yHkumu nomydaercs u3 rpaduxka ¢yHkuumum y = f(x) ¢ momouipro
pacTspKeHus WK cxaTus rpaduka no ocu OY nponopiuoHanbHO KO3 GULIHMEHTY a, TPUYeM,

ecnu 8> 1, To Bce opauHAaTHI rpaduka af(x) yBenuunBaroTcs B @ pas, eciiy a< 1, TO yMEHBIIIAI0TCS B
a pas.

5.y = fla x) — rpadpuk QyHKuM noiydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ momorpo
pacTsHKEHHS WIIN CKaTHsI BIOIb ock OX MPOMOPIUOHANIEHO KOXPPHUIMEHTY @, IpUdeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 <a<l, To pactsarusaercs B 1/a pas.

6. y= | f (x] - JUIS TIOCTPOEHUS 3TOro rpaduka HyKHO MOCTPOUTh rpaduk pyHkKiuu y = f(x) u

0To0pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOpble PacMoI0KEHbI HUXKE 3TON OCH.
[Tocne noctpoenus rpaduka npoBeauTe uccieaoBanrne GyHKIUH 10 o0Iel cxeme.

T ~ v
HoctpouTts rpaduk GyHKIMH y = 2cos(x + 7). 3aIKCaTh CBOUCTBA 9TON (PYHKIIHHL.
Cuauana noctpouM rpadux GYHKIIHUHA y = cosx



IMepenecem rpaduk dyHKImH y = cosx Ha > BreBo. lomyaum rpaduk GyHKImMH y = cos(x + 7).
Pactsinem rpaduk nomyduBmieiics GpyHkuuu B 2 pasza Boib ocu Oy.

T
) =2C08 X+—
y { 3]

Uccnenyem yHKkIuto mo oOmiei cxeme:

D(y)=R;
E() =[-2; 2]
y =0, npu X=m/6 + tn, n € Z;
@yHKIMS 00I1IEro BUA.
LOMNEININGE HEMOHOTOHHaA,
pu X € (2n/3 + 27n; 5n/3 + 2mn) — byHKIUS BO3pacTacT;
npu X € (-n/3 +27n;2 7/3 + 2an) — GyHKIKS yObIBAET;

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

7. T=2x.

AR

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIE0BATEILHOCTH JICUCTBUI; B OTBETE NPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "y10BJIETBOPUTENbHO' CTaBUTCS, €CJIM pabOTa BBINOIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHCHHOW YacTH paOOThI HE MO3BOJISIET CENATh MPABHILHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

IIpakTyeckoe 3ansaTue Ne 22
«Onucanue NpPOM3BOJACTBEHHBIX IPOLECCOB ¢ MOMOIILIO rpaduKoB pyHKIMID»
Hean: HayunTbes ucnoib3oBath rpaduku GyHKIUH B pelIeHHMH MPUKIIAIHBIX 3a71a4
BbinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K

pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie



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

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

L‘ =

= ) S

ITo rpaduky onpenenure: 1) ammuTyny konebanuii; 2) nepuos KonebaHuii; 3) yactory
Kose0aHuii; 4) 3auIKTe ypaBHEHUE KOOPAUHATHI.

2. Ectb MraoBeHHast poTorpadusi BOJIHBI B PE3UHOBOM IIHYPE.

Onpenenure: 1) uiMHY BOJIHBL; 2) aMIUIMTYAY KOJIEOaHHUM YaCTHUYEK LIHYpa.

A XM

2

1 /\S,M
0 1 N3 /4 5 6\

3. Ilo npeacraBieHHOMY IrpaduKy OnpeaenuTe aMIUIUTYy U Iepro/] KojaeOaHHii
HUTSHOTO MasATHHKA.

x,cm 4

A
NV A

4. Tlo ypaBHEHUIO TAPMOHHYECKUX KOJIEOAaHUHN OMPEIETUTh aMIUTUTYY, YTJIOBYIO
CKOpOCTb, IEpHOA U YacToTy. HauepTuTth rpaduk JaHHOTO TapMOHUYECKOT0 KOJIeOaHHs.
1) x =15 sin 3nt

2) x = 8 sin /3t

3)x =10 sin zt

Ilopsinok BbINOJHEHHS PadOThHI:

1) O3HaKOMUTBCS C YCIOBUEM 33/1a4H, IPOAHATIM3HUPOBATH IPa(HK.

2) Ilo rpaduky, ucnonb3ysi CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMM, ONpeAeTUuTh HEOOX0ANMbIE
BEJIMYMHBI, 3aI1CATh OTBET.



[Tpu pemennu 3a1a4 HEOOXOAMMO UCIIOIB30BATh CBOMCTBA TPUTOHOMETPUIECKON (YHKIIUH
y =sinXx.
dyHkuusay = Sin X
I'paduxom (HyHKIMU SBISIETCS CHHYCOHIA.

ITosTHYr0 HEMOBTOPAOILYIOCS YaCTh CUHYCOUBI HA3bIBAIOT BOJHOW CHHYCOUBI.

[Tos10BMHY BOJIHBI CHHYCOU/IbI HAa3bIBAIOT IIOJIYBOJHOW CUHYCOUBI (MJIM apKOM).

A
S L. P ¢ T=2n
y=sinx L .

CaoiicTBa QpyHKIUHM Y= SiN X:
1) O6nacte onpeneneHus: GyHKIUH —MHOXKECTBO JEHCTBUTEIIBHBIX YUCEI.
2) O6unactp 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]
3) Oro HeueTHast PYHKIIMA.
4) Oto HenpepbIBHAS (DYHKITHSL.
5) Koopaunatse! Touek nepeceueHus rpaduka:-c ocbo abenuce: (nn; 0),-¢ ocbro opauHat: (0; 0).
6) Ha otpeske [-n/2; n/2] dyHkuus Bo3pacraer, Ha oTpeske [1/2; 3n/2] —yObiBaer.
7) Ha npomexxyTkax [27n; m + 2nn] GyHKIUSA IPUHUMAET MOJI0KUTEIbHbIE 3HaueHus. Ha nmpomexyTkax
[-mt + 27n; 27n] GyHKIKMS TPUHUMAET OTPHUIIATE/IbHBIC 3HAUCHUSI.
8) IIpomexxyTku Bo3pacTanusi GyHKUuu: [-n/2 + 2xnn; w/2 + 2nn]. IlpomexxyTku yObiBaHus GyHKUMU: [7/2
+ 27an; 3n/2 + 2nn].
9) Touku MuaUMYMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKuuu: /2 + 2nn
10) ®dynkuus orpanrueHa cBepxy u cHu3y. Haumensiiee 3Hauenne pyHkuuu —1, Haubosbliee 3HaYeHHE
1.
11) Do nepuoanueckas pynkuus ¢ nepuoaom 2xn (T = 2m)
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJJaHNe

Kputepun onenkmn:

Ouenka "oTaM4HO'" CTaBUTCA, €clid pa0OTa BBHINIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCTEIOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh MPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO'" CTaBUTCS, €CITU pab0Ta BBITIOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.



Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTnyeckoe 3ansitue Ne 23
«Ilpocreiiine TPUrOHOMETPHYECKHE YPABHEHHUSI M HEPABEHCTBA

Hean: Hayuntbes pemarts NpoCTEUIINE TPUTOHOMETPUYECKUE YPABHEHMUS.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

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

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA MOMCKA, aHAIN3a M MHTEPIPETAli UHPOPMALUU U
MH(OPMAIIMOHHBIE TEXHOJIOTHH /IS BBIIOJIHEHHUS 3a/1a4 MPO(ECCHOHANBHON e TeIbHOCTH

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

3ananne:
Perute TpUroHOMETPUYECKUE YPABHEHHSL:
1) cos3x =0
. T —
2) sin (Zx - Z) =-1
T

3) 3tg (4x + 5) =—V3

_¥

3
4) ctg (Zx + Z) =--
5) sin4x - cos3x + cos4x - sin3x = %

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OINPENCIHTh, K KaKOMy BHJY OHO OTHOCHUTCS W Kakod (opmyoii
HEOOXOMMO BOCIIOIL30BATHC.

2. Pemuth ypaBHEHHE.

3. 3ammcars OTBET.

Pemure TPUTOHOMCTPUYUCCKNEC YPABHCHUS:
1) sin2x =0

910 YPaBHCHUC OTHOCUTCA K YaCTHBIM CIIY4YasdaM, ITO3TOMY KOPHHU HAXOAATCS 110 Q)opMlee

XXXXXXXXXXXX
2x = mn,nez,

OtBeT.x = gn, neZ
T
2) cos (Sx +§) =-1

910 YpaBHCHHEC OTHOCUTCA K YACTHBIM ClIydadM, IIOITOMY KOPHHU HAXOLATCA II0 (bopMlee

x=m+2mn, n€Z
XXXXXXXXXXXX

T
5x+§=7t+2nn, nez



T
5x=n—§+2nn, nezZ

T
5x = 3 + 27n, nezZ
_2m + 2 7
X = 15 z n, ne
0 _2m + 2m 7
TBeT: X = 15 5 n, ne

3) 2cos3x=-1

Pazngenum 06e yactu ypaBHeHus Ha 2. [ToayuyuMm ypaBHEHHE: cos3x = — %

1
DT0 ypaBHeHHE He SIBIAETCS YaCTHBIM CTydaeM, a = —-,|a| < 1. TloaToMy oHO MMeeT pemeHwe,
KOTOpOE HaxoauTcs 1o Gpopmyne: x = +arccosa + 2mn, neZ

1
3x = tarccos(— E) + 2mn, nez

1

3x = +(m — arccos E) + 2mn, nezZ

I
3x = +(m — §) + 2mn, nez
2
3x = i? + 27n, nezZ
2n 2w

3 +?n, nez

Ty _ _¥3
4) tg(6x—z) =-3
VYpaBHEHHE UMEET PELICHHE, KOTOPOE HAXOAUTCS 1Mo (popMyiie: x = arctga + mn, neZ
T V3
6x ——=arctg| —— | + nn, nezZ
4 3
DyHKIUSA y = arctgx HEYETHAA, MIOATOMY arctg(—x) = —arctgx.

6x— " = —arctg S+ 7
X 4— aT”CgS mn, ne.

bx——=_"4 7
X 1-7% n, ne
T T
6x = — gn+ z + mn, nezZ
6x = 12 + mn, nezZ
T
X = 7 + 3 n, nezZ
OTBeT: x = 1 + En nezZ
' 72 6

. . 3
5)cos6x - cos3x + sin6x - sin3x = g
Buaum, uTo 1€ByI0 4acTh MOKHO CBEPHYTH IO JOPMYJIaM CIIOKEHUSI:
cos(a + B) = cosa * cosB F sina - sinf
V3

cos(b6x — 3x) = -5

cos3x =

~| G

TenepL YpaBHEHHUE SIBIIACTCS HpOCTeI‘/'IHH/IM M €ro KOpHM HaxXOAATCs IO (i)OpMyne: x = +arccosa +
2mn, nez.

3x = +arccos g + 2mn, neZ

3x =

H+
o1l

+ 2mn, neZ



0 =+ " +27r Z
TBET: X = _E ?Tl, ne.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4uHo'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEA0BATEIBLHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIKCH U BBIYUCIICHUS.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYHUTh MPABWIBHBIE PE3YNbTAThl U BBIBOJBI; B XOJE
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

OueHka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABIIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHs M1 METOAbI UX PeLLIEHUS»
Henab: HayunTthes pemaTth TPUTOHOMETPUUECKHIE YPABHEHHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3ajad npodeccCuoHaIbHON 1eATEeNbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

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

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

3ananne:

Pemute TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) 2sin?x — 3sinx +1=0

2) 8sin?x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(mr+x)+7 =0

Ilopsinok BbINOJHEHHSI padOThHI:

1. 3anummre ypaBHEHHE M OIpeJeNuTe, KakUM CII0OCOOOM ypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSIM.

2. Ecnmn HeoO0XoIuMO, BBEJUTE HOBYIO NMEPEMEHHYIO M PELIMTE yYpaBHEHHE OTHOCHTEIBHO ITOH
nepemeHHol. llocnme pemieHuss ypaBHEHHMs C HOBOM IEpEMEHHOM BEPHHMTECh K 3ameHe. J{ommkHO
MIOJIYYUTBCS MPOCTEHIIEE TPUTOHOMETPUUECKOE YPAaBHEHUE, PEIIMB KOTOPOE, MOJIYy4YUM KOPHHU JaHHOIO
ypaBHeHus. [lomHHTE, 4TO, €ciM ypaBHEHHE COJAEPKUT (QYHKIUHMH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTb uX 00J7acTh ONpeeeHHs.

3. Ecnu ypaBHEHHE MOKHO NpPEACTaBUTb B BHJEC IPOM3BEACHUS HECKOJIbKUX MHOXHTENIEH, U
IIpaBas 4acTb PaBHA HYIIO, TO PA3JIOKUTE JIEBYIO YaCTb HAa MHOMKUTEIU U HCIIOJIb3YH MPAaBWIO, KOTIa



MPOU3BEJICHUE PABHO HYIIIO. [IpupaBHsiB KaxAbli MHOXHUTEIb K HYJIO, IOJY4YUM HECKOJIbKO
MPOCTEUININX YPAaBHEHHH, KOTOPhIE HEOOXOUMO PEITUTh, YUYUTHIBAsK 00JIaCTh JOMYCTUMBIX 3HAYCHUH.
4. 3anumure OTBET.

Pemnre TpuroHoMeTpUYECKUE YPAaBHEHHUS:
1) 2cos?x + cosx =1
Pemenue:
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTb cosx = t, TOr/a Halle ypaBHEHUE IPUMET BUJ 2t +t =1
[IepeneceM | B JIeByIO 4acTh U MOJTYYUM IOJIHOE KBaIPATHOE YPABHEHHE
2t°+t—-1=0
D=1-4-2-(-1)=9, D=3

-1-3
t1:74 =-1;

-14+3 2 1
th=—————— = — = —
z 4 472
Bepremcs k cTapoii mepeMeHHOM:
1
cosx = —1HUJIM cosx = >
[lonyunnu nBa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHHMsI, MEPBOE OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpOe permraercs 1o oomeit popmyne. Permmm ux.
1Dcosx = -1
x =1+ 2nn, neZ
1
2)cosx ==
2
1
x = tarccos > + 27n, nezZ

T
X = i§+2ﬂn, nezZ

T
OTBeT: x =m+ 2nn, x = +§ + 27n, nezZ

2) 2cos?x + sinx —1 =0
Pemenue:
DTO ypaBHEHHE COACPKUT pasHOMMEHHBIC (DYHKIIUH, TIOITOMY Cpa3y BBECTH HOBYIO TIEPEMEHHYIO

HC MMOJIYUYUTCA.
BOCHOJ’IB?;yeMCSI OCHOBHBIM TPUTOHOMCTPHUYCCKHUM TOKACCTBOM H BbIpa3UM OJHY q)YHKHI/IIO qucpes

JpyTyIo:

cos’x + sin?x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx —1=10
2 —2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin®x —sinx —1=10
3TO YpaBHCHHEC C IIOMONIIBIO BBCIACHUA HOBOIA HepeMeHHOﬁ MOKHO IIPUBECTU K PCUHICHUIO

MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilyctb sinx = t, TOr/a Halle ypaBHEHNUE IPUMET BUL;: 2t —t — 1 =0

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

1-3 1
W Ty
143

t, = =1
2 4

RIS

BepHemcs k cTapoli IepeMEHHOM:



. . 1
sinx = 1WA sinx = -7
[Tonyuyrsin ABa OPOCTEUIIMX TPUTOHOMETPUUYECKHX YPABHEHHUS, NEPBOE OTHOCHUTCS K YaCTHBIM

cIydasmM, a BTOpOE pemaercs 1o oomeit popmyne. Pemum ux.
1) sinx = 1x = g + 2nn,neZ

2) sinx = —%. x = (—=1)"arcsin (— %) + mn, neZ
x=(CD" (— E) + 7mn, nezZ
6
T
x = (—1)"*1 3 + 7n, neZ

s i
OTBeT: x = > + 27n, x = (—1)"*1 e + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
DTO ypaBHEHHE C TOMOINBIO BBEJICHHS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
MPOCTEUILIUX TPUTOHOMETPUUYECKUX YPABHECHUM.
[lycth ctgx = t, TOrAA Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
YuursiBaem O[3 x # nn, neZ
5t2—-8t+3=0

Bepremcs k cTapoii mepeMeHHOM:
ctgx = 11U ctgx = 0,6.
PemmM nx.
l)ctgx = 1x = arcctgl + nn,neZx = %+ nn,nez
2)ctgx = 0,6x = arcctg0,6 + nn,neZ
OTBeT: x = % + nn,x = arcctg0,6 + nn,neZ

4) cos2x + cos4x — cos3x =0
Pemenue:

Ucnons3ys hopmyinbl mpeoOpa3zoBaHus CyMMBI U Pa3HOCTH (YHKIIUH B MPOU3BENICHUE, PA3TIOKUM
MMpaByrO 4aCTb YPABHCHUA HAa MHOXKUTCIIU:
2x + 4x 2x —4x
> * CcoS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2cos3x - cos2x —cos3x =0
cos3x(2cos2x—1) =0

2cos

cos3x = 0 WA 2cos2x —1 =0

[Momyuynnu aBa MPOCTEHUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1)cos3x =0 2)2cos2x —1=0
T _
3x =-+mn, neZ Zcos2x _11
T 7 —
x=—+—-nneZ cos2x 2
6 3 T
2x = i§ + 27n, nezZ
T
x =+ g + mn, nez

T T
OTBeT: X = +§n, x=ig+nn, nez

5) ZSinZ(n—x)+5cos(37n—x)+2 =0



Pewrenue:
Caauana Hy)KHO IPUMEHUTH (HOPMYJIIbI IPUBENICHUS: sin?(mr — x) = sin’x
<3T[ )
COS|\—— x) = —Sinx
2
[Tonyunm ypaBHeHue: 2sin?x — Ssinx +2 =0
OTO ypaBHEHHME C IIOMOIIBK) BBEIECHHUS HOBOW NEPEMEHHOM MOXHO IPUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycTh sinx = t, TOrJa Halle ypaBHEHUE IPUMET BUJ: 2t% — 5t +2 =0
D=25-4-2-2=9, D=3

5-3 1
tl =—=——=;
. 5+3 8 5
2T 4 T4
BepHemcs k cTapoii IepeMEHHOM:
sinx = %I/IJII/I sinx = 2.
1D)sinx = %x = (—1)"arcsin§ + mn, nezZ 2)sinx = 2 YpaBHCHHE HE UMECT PEUICHUH, T.K. 2 > 1

AT
x=(-1) g+nn,

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

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAECT MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 2.2 Tpuronomerpnueckne ypapHeHHsI U HEPaABEeHCTBA
IIpakTHyeckoe 3anaTue Ne 25

«Tpuronomerpuyeckue ypaBHeHHsI U MeTObI U3 pelICHUsD)
Henab: HayunTthbes pemaTte 0JHOPOIHBIE TPUTOHOMETPUUECKHE YPABHEHUSI.
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0sl penieHus 3agad npoheCcCUOHaIbHOW NeSTENIbHOCTH MPUMEHUTEIBHO K

pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CpPE/ICTBA MIOUCKA, aHAJIM3a U UHTEpHpeTanuu nHopmanuu u

I/IH(I)OpMaI_[I/IOHHLIC TCXHOJOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(I)CCCHOHaHLHOﬁ ACATCIbHOCTHU

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



3aganue:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:
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

IMopsiiok BbINOJTHEHHS PA0OTHI:
1.YcTraHoBuTE, SBISETCS JIU YPAaBHEHUE OJHOPOIHBIM.
OO0HOPOOHBIMU MPUZOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUsL 8UOA.

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

2. Ecniu ypaBHeHUE SBIISETCS OZTHOPOIHBIM YpaBHEHHUEM IIEPBOrO MOPsAKA, TO pa3eiauTe o0e yacTu
YpaBHCHUS Ha cosx # 0 mau sinx # 0

3. Ecnu ypaBHeHMe ABIs€TCS OJHOPOIHBIM YPaBHEHHUEM BTOPOI'O MOPSJIKA, TO pa3aesiuTe 00e 4acTu
ypaBHEHUSA Ha cos?x # 0 wau sin’x # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELINTE YPABHEHUE OTHOCUTEIBHO ITOM IIEPEMEHHOM.

5. BepHutech K CTapoil IEPEMEHHON U PEIIUTE MMOIYyYUBIINECA IPOCTEUIINE TPUTOHOMETPUYECKHE
YPaBHEHUS.

6. 3anuiuTe OTBET.

Pemure TPUTOHOMCTPUYICCKNEC YPAaBHCHUS:

1) 2sin?x — 5sinx - cosx + 3cos?x = 0

Pemenue:

YpaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPSAJAKA. qTO6LI
€ro PeIInTh, pa3ieTuM 00€ YacTH Ha cos?’x # 0.

2sin’x  5sinx - cosx
- " 1+3=0
_ cos2x cos?x
3HaeM, 4To % = tgx.2tg?x — 5tgx +3 =0

BeneMm HoByto nepemenHyto. Ilycth tgx = t, Toraa Haie ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yuurpizaem OJ13: x # ~ + mn, neZ.
2t*-5t4+3=0
D=25-4-2-3=1, D=1

5-1
tl =—=1
b 5+1 L5
2 = 4 - 4
BepHemcs k cTapoii mepeMeHHOM:

tgx=1 wmm tgx =15
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez

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

OTBeT: x = % + n,x = arctgl,5 + nn, nezZ
2) 4sin?x — 3sin2x + 2cos?x = 0
Cuayvana npeobpasyeM apryMeHT , UCIOJb3ys (OPMYJIbl JBOMHOIO apryMEHTa: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos?x = 0
YpaBHeHI/Ie ABJIICTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOI'O IMOPAJAKA. qTO6LI
€ro PelINTh, Pa3AeanM 00e 9acTu Ha sin’x # 0.
4sin’x  6sinx - cosx 2cos’x

- - - +—
sin2x sinx sin2x



3HaeM, 4To % = ctgx4 — 6ctgx + 2ctg?x =0
BBeneMm HoByt0 nnepemenHyro. Ilycts ctgx = t, TOrna Haule ypaBHEHUE IPUMET BUJ;: 2t% — 6t + 4 = 0
VuauteiBaem O/13: x # nn, neZ.
2t —6t+4=0
D=36-4-2-4=4, D=

h=2"%_1

1= 4 -

= 6+2 2

2= 4 -
BepHemcs k cTapoii IepeMEHHOM:

ctgx =1 wam ctgx =2

l)ctgx =1 x = arcctgl + mn, neZx = %+ n,nez

2)ctgx = 2 x

arctg2 + nn, neZ

OTBeT: x = % + mn, x = arctg2 + nn, nez
3) 2sin?x + 5sinx - cosx + cos?x = 4
Pemenue:
ypaBHeHI/IC IIoOKa HC ABJIACTCA OJHOPOAHBLIM, T.K. B npaBoﬁ JaCTH €ro BMCECTO HYJIA CTOUT 4.
IlepeneceM 4 B npaByto 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO:

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 OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTO MOPSIKA.

Y1o0BI €10 PENINTH, PA3AEIUM 00€ YaCTh Ha cos?x # 0.
—2sin®x  5sinx - cosx

-3=0
cos?x cos?x
—2tg%x + 5tgx —3 =0
2tg?x — 5tgx+3 =10
BgeneMm HoByto nepemenHyto. IlycTb tgx = t, Toraa Haie ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yuurpizaem OJ13: x # ~ + mn, neZ.

2t =5t +3=0
D=25-4-2-3=1, D=1

t 1
1= =

t, = — 5
2 = =1,

BepHemcs k cTapoii mepeMeHHOM:
tgx=1 wmm tgx =15
1) tgx =1 x = arctgl + mn, neZx = %+ nmn,nez

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

4)5c0s?x + V/3sinx - cosx + 6sin’x = 5
VYpaBHEHHE TIOKa HE SIBIIIETCS OJHOPOAHBIM, T.K. B TMPABOH YaCTH €ro BMECTO HYJS CTOWT 5.
HepeHeCCM 5B MMpaByIO 4aCTh U IPUMCHUM OCHOBHOC TPUTOHOMCTPUUICCKOC TOKIACCTBO:

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



V3sinx - cosx + sin?x = 0
BrineceM o0muit MHOXXUTEIb 32 CKOOKN: sinx(v3cosx + sinx) =0

sinx =0 win V3cosx + sinx = 0
1) sinx =0, x =mn,neZ
2) V3cosx + sinx = 0

VpaBHeHHe SIBJIICTCSL OJHOPOAHBIM TPUT'OHOMETPHUYCCKUM YpaBHECHHUEM MEPBOI0 IOPsIKa. Yr10o0BI
CTo pCIInThb, Pa3aACInM 066 YacTH Ha cosx # 0.
V3cosx  sinx 0

cosx  cosx
V3+ tgx =0

tgx = —V3
X = arctg(—\/g) + nn,neZ
X = —arctg\/§ + nn,neZ
b4

x=—§+7m, nez

T
OTBeT: Xx = 7N, X = —3 + n, nezZ
dopMa npeacTaBjJIeHUs pPe3yJIbTaTa: BbIIIOJIHEHHOE 3a1aHUe

Kpurepun oneHku:
Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM O0BEME C COOJOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE

3aMCH U BEIUYUCIICHU.
Ouenka "Xopouo' cTaBUTCS, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI

2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBIIMIOJIHEHHON YacTH TAaKOB, YTO ITO3BOJISIET IMOJNYYHTHh MPABUJIBHBIE PE3yIbTaThl M BBIBOJBI, B XO7E
IpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISET CJlIeNIaTh MPAaBUIIbHBIX BHIBOJIOB.

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

«YncsioBasi ocJIe0BATEIBHOCTD, CIIOCOOBI €€ 3aJaHUs1, BbIYHCJICHHE YJICHOB
nocjenosareabHocTH. [Ipenen nociaenoBarenabnoctu. Haxoxxaenue npenesioB GyHKuum»

Hean:
1. HayuuThcsl BEIUMCTTH MPeAebl PYHKIINU.

2.Hayuutbcs n30aBasiThCS OT HEONPEAEIeHHOCTEN (%) MU (g)
3.HayunTbcs pemaTs 3aa4u, CBI3aHHBIE C YMCIOBOU MTOCIIEOBATEILHOCTBIO.

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

Pa3IMYHBIM KOHTCKCTaM



MarepuanbHoe obecnieuenue: VHauBuyalbHbIe 3aaHUs, CIIPABOYHBIE MATEPHAIbl, KOHCIIEKTHI
JICKITAH.

3aganue.
1) Pemuthb 3aaun Ha YKCIOBYIO MMOCIEA0BATEILHOCTD.
2)BberauciuTh npeaenbl GyHKIui

3amaunue 1 3aganue 2
1. HaliTu BOCbMOM WJIEH MOCJIEI0BATEABHOCTH;
l E E n 6 . x“—=2x-3
2" 374" n+1’ lim,,5 x2+x-12
. Haiitu HOMep uncna 3 B mociaea0BaTeIbHOCTHU:
2Zn+1 a x2-1
a, = - limy 701
3. Belunciurs:
. 6x2+5x—4
leIP (3X —8x+ 5) 8.11mx_,2 W
4 lim,_,, Y21
' 2
oV 9.i VERHL
dimy o -
x2-16 vx+1-2
5.lim,_, — — 10.lim,_,5

Ilopsinok BbINOJHEHHS PadOThI:

BauMmaTenbHO 03HAKOMBTECH C YCIOBUEM 3a1aHMUS.

[Tonp3ysich CBOMMU MIKOJIBHBIMU 3HAHUSIMU (B CIydae 3aTpyAHEHHUS BOCIOJIb3YHTECh CIIPAaBOYHBIMU
MaTepHrajiaMM), BBIIOJHHUTE 331aHUE

3amanme Nel

1. JleBATHIN YIEH MTOCIEN0BATENLHOCTH ¢, = (j:s_;) paBen?
2:9-1 17 17 17
K <\/93+3) V732 2viss T oviss
2. HOMep quclia 6, ABJIAIOIMICTOCA YJIICHOM ITOCJICAOBATCIBHOCTU a, = le —5n paBeH?
6=n2-5n
n2-51n-6=0

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

3amanue No2
o 0
Haiigure nmpenens! mpenBapuTeNbHO H30ABUBIIUCH OT HEOTIPEIEIIEHHOCTH (5)

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

. X2 +4x-5 0y _ i x+5)(x-1) _ .. s s _
2. limy_,; —— = (0) = }(13}70(_1) = ng}(x +5) = Ll_l‘)l’ll(l +5) = }(1_r>r11(6) =6

x> +4x—-5=0 {x1+x2=—4=>{x1=—5

X;+x, = =5 x, =1
Vatx—Ja=x _ (9) — lim (Va+x—Va—x)(Va+x+Va—x) _ - lim a+x)?’-(Va=x)? _ li a+x—a+x
x “\o/ T x1—>0 x(Va+x+va—x) x-0 x(Va+x+va—x) - xl_rg x(Va+x+Va—x) -

3. lim,_,



2x 2 2 2 1 1
lim = lim =lim———=lim—=lim—= = —;
x-0 x(Vatx+Ja—x) xsovVatx+va—x  x50vVa+0+v/a—0 x502va  xsova  Va’

Brerancaurts npeaciibl UMCIOIUE HEOIIPEACICHHOCTD (g)

3 2
x> 2x° 3x, 4 3,1, 4
. x3+2x%+3x+4 0 . Bt atats .t ot . 1404040 11
4. limy - =(—) = lim 22,2 X — |jm 5% X = = ==
4x34+3x242x+1 0 x—oo 4XZ SX7 2X 1y 00 4+=+—+—3 x>0 4+0+0+0 x>0 4 4
BT B3T3T3 X' x2 " x3
3 2
2x° 33X X 3,1
5. i 20343x24x _ (00 _ li 2 B tE li G lim 2820 — (2) =+o0
dim ————= = lim +=—*—= = lim ——- = lim = .
X—00 xX“+4 oo} X—00 St xX—00 —t— x—-oo 0+0 0
X X

(0 B 3HaMeHaTesle MPUHUMAaEM 32 OECKOHEYHO MaIyl0 BETUUYHHY.)
dopma npeacTaBJieHUs pe3yJbTATa: BHIIOJIHEHHOE 33/1aHNUE.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJHOCTHIO WIH 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IIponzBognast pyHKIIUHM U ee MPUMEHEHHE
IIpakTnyeckoe 3ansitue Ne 27

«HaxoxaeHue npou3BoIHbIX 10 onpenenenunio. lpasuina u popmy.sl AuddepeHunpoBanus,
Ta0IMIAa NPOU3BOIHBIX 3JIeMEeHTAPHBIX (PYyHKIMII»

Heab: Otpabotath omnpeneneHue Npou3BoAHON ¢GyHKIUHU. [IpuMeHsATs (Qopmynsl M IpaBHIIa
muddepenurpoBanus. Hayuntbes HaX0IUTh MPOU3BOAHYIO B 3aJJaHHOM TOUKE.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl pemeHus 3ajad npodeccCuoHaIbHON 1eATEeNbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIONIb30BaTh 3HAHUS 0 MPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUsAX

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

3ananue:
1. Haiigure y' = (0), ecnmny = x? — x
2. Haiigure y' = (3), ecny = —>

X

3. Haiitm npomsBomHble (YHKIWA  WCIONB3YyS TpaBWia BBYUCICHHS ¥ TaOnHIly
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITUIA.
4. BbIYHUCIUTH MPOU3BOJIHYIO QYHKIIUU B TOUKE.



3amanue 1

3aganue 2

1) y=Tx -4x3+5x 2; | 6)
2) y=5vx -2\—F \/_, 7)
3) y—3ctgx+51nx 3% | 8)
4) y=(9+x3)(2x-1); 9)
5) oy

3x+5°

10)

£()=0,5t+0,6t>+0,8t+8;  £(1)-?
£(5)
4

f(x)=2-5"+3-¢%;  £(0)-?
£

f(x)=ctgx-tgx;

f(x)=cosx-(1+sinx);

£(1)-?

eX+1

=77

Iopsinok BbINOJIHEHHUSI PAa0OTHI:
Brruncnenue npou3BoHON QyHKIHMH y = f(x) IPOU3BOJUTCS 10 OOIIEMY MPABUITY

mudepeHpoBaHus:

1) [IpunaBas apryMeHTy X IpupallieHue Ax U MOJICTABIISISE B BBIpAKEHUE (DYHKIIUU BMECTO

apryMeHTa X HapallleHHO€ 3HaueHUE x + Ax, HAXOJUM HapallleHHOe 3HaueHue QyHKIUH: y + Ay = f(x + Ax)

2) BobrunTas u3 HapauieHHOTO 3HaYeHUE PYHKIMU € MepBOHAYaIbHOE 3HAYCHHE HAXO0 UM

npupanieHre GyHKInuu:

Ay _ f(x+5x)—f(x)
Ax Ax

Ay = f(x + Ax) — f(x)
3) Jenum mpupaiienue GyHKIUH Ay Ha IpUpAIICHHe apryMEHTa Ax; T.€. COCTaBJIsIeM OTHOIICHHE

4) HaxoauM mpezes 5TOro OTHOMICHHS IIPH Ax — 0, T. e.
Ay I f(x + Ax) — f(x)
im ——

lim — =

Ax—0AX  Ax—0 Ax

DTOT mpeen U ecTh MPOU3BOHAS OT QYHKIUH y = f(X)

1. Haiitu: y'(x), ecniny = 2x2 — 3x
HaxoauMm npou3BoHyto 10 0011eMy npaBuiy:
1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax

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

3) ay _ 4xAx+2(Ax)%2-3Ax

=4x+ 2Ax— 3

Ax Ax

Ax

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenue npou3BoAHON IIpH x = 3.
y(3)=4-3-3=0

2. Haiitu y’'(4), eciuy = Vx

1) y+ Ay = yVx + Ax

2) Ay=\/x+Ax—\/§
Ay X+Ax—/X

3) & _ YT
Ax Ax

4) li Ay -l VX+AX—VX li (VX+AX—VX) (VX +AX+VK)
1mAx—>0 Ax Mpx0 Ax = lMay0 AX(VXHAXHVX)

lim —_— =
Ax-0 \/X+Ax+\/§ 2\/§

Haitnem 3HaueHne Mpou3BOAHOMN B TOUKE x = 4, y'(4) =

3. Haittu

IMPONU3BOAHLBIC

GyHKIMH  HMCHONB3YA

MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUI
Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

2V/4

= lim

X+AX—%

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

BX=0 A (VxFAx+HVE) = limax-0 o v Ax(\/x+A e
IpaBHjia BBIUHUCJICHUA nu Ta6HI/II_[y

(x") =nx"* | (e") =¢" (@*) =a*Ina | (cosx)'=-sinx
sin X)' = cos X 1 , '
s (In x)'= (tg)) = —=— | @)=
" cos? x cos® X
¢’ =0,c — const; x'=1; cyy =c-u




(Jx) = 1 u-v) =uv+uv

24x (uj u'v+uv’
= =2
1 v v

(log,, X)'=———
xIn a

1 y=6x"-8x*+2x* -4
y'=(6x* —8x% +2x% —4)' = 24x® — 24x* + 4x;
o Y=(Bx-4)*(x+2)
u=5x-4;, u'=5
Yy =(Bx-4)(x+2) =v=x+2; v'=1 |=
(u*v) =u'v+uv’
=5(Xx+2)+1(5x—4) =5x+10+5x -4 =10x+6
Xx+1

3. X

r u=x+L u' =5
,:[x+lj = 2x vi=2 _1-2x-2(x+1)  2x-2x-2 _
2X (2x)? 4x?

/
uy uv-u
v v
4x* %%

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

-2 1

dopma npeacTaBiaeHusi pe3yJbTaTa: BHIIIOJHEHHOE 33/1aHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJISIECT MOJYYUTh MPABUIBHBIE PE3YNbTaThl W BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE



IIpakTuyeckoe 3ansaTue Ne 28
«BbIyHc/IeHHe POU3BOIHBIX CJIOKHBIX PyHKIMII»
Heab: HayunThcs BBIUMCIATH MPOU3BOAHBIE CIOKHBIX (QYHKIUI

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
MpeINPUHUMATEILCKYIO JEATENIbHOCTD B MPodeccuoHaNbHON cdepe, UCI0Nb30BaTh 3HAHUSI IO MPABOBOM
1 (MHAHCOBOM I'PAMOTHOCTHU B PA3ITUYHBIX )KU3HEHHBIX CUTYAIIHSX;

OK 04 DddexTuBHO B3aUMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAH/JIE.

MarepuanbHoe o0ecniedenue: VHauBUIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEpPHaJIbl, KOHCIIEKTHI
JIEKLIUN.

3anganue.

3aganme 1: Haiftu npousBoanble (QYHKUMNA HCMONB3ySd NpaBUia BBIYHCICHUS U TaOIHILY
MIPOU3BOIHBIX CIIOXKHBIX ()YHKIIHH.

3aganue 2:BpuyuciuTh TPOU3BOIHYIO (DYHKIIUU B TOUKE.

3aganueNel 3aganneNo2
L)y = (mx* +4)° 2)y = m*cos( px* —m) - y/(1)=?
3)y =" +k% By =k y1)=2
5)y =12P< ™ 6)y = ctg(px* —MX) .y 1(2)—9
7y =In(x* + px™) 8)y = ymp* +kx .y1(.2)=7
9)y=|Og7(rnX+k) 10)y=(epx+k)* lXp_{_rnX ,y,(3):‘7
1)y = p*sin(kx+m) In( px")

2 = s V(32

I'ne P — 4uciio 6yKB B UMCHHU, M — YHCJIO 6YKB B (baMI/IJ'II/II/I; K — 49HUCJIO 6YKB OTUYECCTBA.

Iopsaok BbINOJIHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCMIEKTOM JIEKIIUN U CIIPABOYHBIMHU MaTepHallaMy, BHIIOJIHUTE 3aJaHHE.

Samanme Ne 1

Haiitu npousBoaHble (QYHKIMHA HCHONB3YS NpaBUJa BBIYUCICHHUS W TaOJMUIy HPOU3BOTHBIX
CIIO’KHBIX (DYHKLUH

«[IpaBuia BerYMCIEHUS M TaOIMILY IPOU3BOJHBIX CIHOXKHBIX (QYHKITHI»

(u") =nu"u’ (sinu)’" =cosuu’

(e") =e"u’ (cosu) =-sinu-u’




a') =a"Inau’ S ST
@) (tgu)' =———u'=—
C0S“ X cos“u
(Inu)’=1u'=u— (ctgu)' =— _12 u'=-— UZ
u u sin“u In“u
1 u’ 1 u’
log,u) = u'= u) =——u'=——
(log . 1) ulna ulna (o) 2Ju 2Wu

L y = (3% —4x)°;

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

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

y'=(10In2x)"=10(In 2x)' =10- i -(2x)" = & = 1_
2X 2X X

3aganue Ne 2

Boruuciauts npou3BoaHYI0 PYHKIIUU B TOUKE.

1. y'=Wx2+6);  y'(3)=?

1 2x X
"= (x2=6) =——-(x*+6) = =
v =( ) 2\/x2+6( ) 2Vx2+6 Vx2+6

B =r==pn=T
y - 32+6_ 9+6_\/ﬁ.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJNYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OTUOKH.

Ouenka "Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 29
«['eomeTpHyecKue NPUI0KEHHUS IPOU3BOIHOI

Heab: HayuuTbes COCTaBIATH ypaBHEHHE KacaTeIbHOM K JAHHOM KPHUBOM B TOYKE KacaHUS;
HaXOJUTh YIJI0BOW KO3 (ULIMEHT KacaTelbHOM, MPOBEIEHHBINH K KPUBOH.

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npodhecCHOHAIBHONW JesITeIbHOCTH TPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTnBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.



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

3aganue:

1. Haiingure yrioBoil Ko3(p(UIMEHT KacaTedbHOM, NPOBEACHHONH K mapabone  y = —x? + xB
TOUKEX, = —2

2. HaiinuTe yron HaKJIOHEHA K OCH KacaTeJIbHOM, IPOBEICHHON K KPUBOH y = x>B TOUKE x, = —2

3. CocTaBbTe ypaBHEHHE KacaTeIbHON K KPUBOU y = sin3x B TOUKE (g ; 0).

Iopsinok BbINIOJIHEHUS PAOOTHI:

1. 3navyeHne mNPOM3BOTHON (YHKIHMH y = f(x) TPH x =x, PABHO YIIOBOMY KOIDDHUIIHMEHTY
KacaTelbHOU, TPOBEJCHHON K KPUBOH y = f(x) B &€ TOouke ¢ abcmccoit x, , T.. k'= y'(xy) = f'(x,) = tg x
[JI€ H-YTOJl MEXKY KacaTEIbHOM K KPUBOU B TOUKE M, (xy;¥,) U MOJIOKUTEIbHBIM HAIPABJIEHUEM OCH 0, .

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

3. HampaBrieHne KpuBOM B KaXJA0W TOYKE ONMPEICISICTCS HAIPaBICHUE KacaTeIbHOW K HEH B ATOU
TOYKE, MOATOMY IS HAXOXKJCHHS yrjla HAaKJIOHHOW KPUBOW B JTAHHOW TOYKE HAJI0 BBIYMCIUTH YIOJ
MEXy KacaTeJbHOU, IPOBEACHHOM B 3TOM TOUKE, U OCBIO.

1. Haiitu yron HakioHa K ocu 0,KacaTeJbHOM IPOBENCHHONW K KPUBOW y =sinx B TOYKE

-HaiiJIeM TPOU3BOJIHYIO (DYHKIIHUIO y = sinx y'= cosx

o v ' 1
-Haii/1eM 3HaYEHUE TIPOU3BOIHON B TOUKE x, =§ y G) = msg =3

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

2. ITon xakumu yriaamu napabona y = x? + x Inepecekaer och 0, ?

-Haiinem Touku nepecedenus mapadbobl C OChIO 0,, PEUINB CHCTEMY

r=x%+x -10

{:& ey <= {((0: 0))

-[TapabGona mepecekaer ock 0, B Toukax A(1;0);0(0;0) . Haiiném yrioBsie KOd()PUIIUEHTHI
KacaTelbHbIX K MapadoJie B 3TUX TOUKax

v=0%+x)=2x+Lk(-1)=2(-1)+1=—1,k(0)=2-0+1=1

- BBIYMCIWIN YIJIBI o, u o, , oOpa3yeMble KacaTelbHBIMH B TOYKAaX MepeceueHHs napaboibl C
OCBIO 0, tg ogy= —1,00,=135%; tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTelbHON K KPUBOH y = 3x2 — x B TOUKE x5 = —1

-HaAEM NPOU3BOJHYIO KPUBOU B TOUYKE X

y'=(3x—x)=6x—1;y(-1)=6(-1)—1=-7

-HaliJIeM KOOpANHATY TOYKU KacaHUs:

y(-D=3(-1D-(-1)=4M-14)

-0CTaBUM B (GOPMYIly YpaBHEHHS KacaTelbHOM:

y—4=-7x+1)

y—4=-Tx-7

7x + v + 3 = 0 — ypasHerue xacamensHorl

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEOO0XOAMMO TOCIIE0BAaTEIbHOCTH JCHCTBUI; B OTBETE€ MPaBHJIBHO M AKKYpPaTHO BBIIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.



Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
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 3ansaTue Ne30
«HUcenenoBanue PyHKIMA ¢ TOMOIIBIO POU3BOJAHON U MOCTPOEHHE TPA(PUKOB»

Ieas: ®opMUpoOBaTh HABBIKUA UCCIIEAOBAHUS (DYHKIMHI C IIOMOIIBIO TIPOU3BOAHON U IIOCTPOCHHS
rpaguKoB.

Brinosinenue padorsl cnocod6cTByeT (POPMUPOBAHUIO:
OK 01 Beibupath cmocoObl pemieHds 3aaad NpoecCHOHANBHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENIBCKYIO JIEATETLHOCTh B TPOoecCHOoHaAIbHOM cdepe, UCTI0JIb30BAaTh 3HAHUS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaO0OTATh B KOJUICKTHBE U KOMaH/IC

MartepuanbHoe obecnieueHue: VHIUBUIyanbHBIC 3a/IaHUs, TAOJIHMIA TTPOW3BOIHBIX, KOHCIICKTHI
JICKIINN.

3aganue:
1. HampspkeHne Ha MUKPOKOHTpPOJIEpE MEHSETCSI OT BPEMEHHU 10 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiiaure MOMEHT BpeEMEHH, PH KOTOPOM HANPSHKEHHUE JOCTUTHET
MaKCHMaJbHOTO 3HAYECHHUS.
2. DyHKIUA 33J1aeT TEXHOJOTHIECKH mporiecc. Haiiure 3xcTpeMymbl (YHKITHU:
Flx) = x* — 4x?,
3.

OyHKIMS 331a€T TeXHOJIornYecKui nponecc. Mccnenyiite GyHKIMIO HA MOHOTOHHOCTD U
skctpemymbl: f(x) = 3x® — 25x% + 60x

4. Haiinure nNpoMeXyTKHU BBITYKIOCTH (QYHKIUU:

flx) =x*—10x% +36x> + 100

5. dynkmus 3amgaeT TEXHOJOTrWYeckwil mporecc. Mccnenyiite (QyHKIMo0 1o oOmeld cxeme Hu
MOCTpoiiTe ee rpaduk:

1. flx) = 5x% — 35,

2. flx) = ==

x2—4

IMopsa0K BHINOTHEHHSI PA0OTHI:
1) Bamummre GyHKIHUIO.



2) Ompenenure, KaKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BATHCSI ISl BHITIOJIHEHHUST 3a/1aHHSL.
3) IIpuMeHHTE COOTBETCTBYIOIINI alTOPUTM.
4) 3anuImTe OTBET.
5) Ecan HeoOXoIMMO MPOBECTH MOJHOE HCCIeAOBaHWE (PYHKIMH, TO MPOBEAUTE €ro, HUCIOJIb3Ys
OOIIYI0 CXeMY UCCIICIOBAHMS:
1. Haiitu oGnacts onpenencuus pyukuun D (Y).
2. Haiitu (ecnu 3TO HE BBI3BIBACT 3aTPyJHEHMI) TOUKHU MepecedeHus rpaduka ¢ ociMu KOOPAHHAT
(mpu Xx=0u mpu y = 0).
3. UccnenoBarh (hyHKIMIO HA IEPUOJMYHOCTh, YeTHOCTD U HEYETHOCTb.
4. HaiiTu nHTEpBajIbl MOHOTOHHOCTH, TOUYKH SKCTPEMYMOB U 3HAUCHUS (DYHKIHUU B STHX TOUYKAX.
5. Haiitu mHTEpBajIbl BRITYKJIOCTH (BOTHYTOCTH) ¥ TOUKH nieperuba rpaduka GyHKINU.
6. Haiitn acumnToThl rpaduka GyHKIIUH.
7. HaliTn TOMOTHUTENBHBIC TOYKH U TIOCTPOUTH TpaduK MO pe3yIbTaTaM UCCIICOBAHMS.
8. Haiitu 0o61acTh 3HaUE€HUH.

1. UccnenoBaTh GyHKIHIO y = x> — 6x? + 9x — 3 U OCTPOUTH TpaduK.

-(YHKIIHS OIpe/ieJIeHHa Ha BCEil YMCIOBOM MPAMOIL: D(x): x € (—oo; )

-nanHast GyHKIUS HE SBJISICTCS HA Y€THOM, HU HEYETHOU: y(—x) = (—x)3 — 6(—x)? + 9(—x) — 3 = —x% —
6x2 —9x — 3 = —(x3 + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKY II€pecedyeHMs rpauka ¢ OCbl0 O, , mojorag x =0 , IOIYYUM y = —3 TOYKH
nepecedeHus rpaguka ¢ ocblo 0, B JAHHOM CJIy4dac HAWTH 3aTPYAHUTEIHHO.

-HalAEM MPOU3BOJHYIO: y' = (x* — 6x% + 9x — 3) = 3x* — 12x+ 9

-HaAEM KPUTHYECKHE TOUKH, JIJISt 3TOTO y' = 0 ,T.€ 3x? — 12x+9 =0

X2 —4x+3=0;% = 1;x, =3
-uccienyemM GyHKIHIO HAa MOHOTOHHOCTh

+ - +

v

1 3
(—o0; Du(3; ) rpadux GyHKIMHM BO3pacTaert, (1;3)-yObIBaeT
-uccinenyeM QyHKINIO Ha SKCTPEMYM:
y(1) =1—-6 +9 — 3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Toukamin
-MCIIOJIB3YSI MTOJTyYEHHbIE JAaHHBIE CTPOUM MCKOMBIN TpaduK.
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2. HccnenoBaTh PyHKIUIO M TIOCTPOUTH €€ TpaduK.

-
y=

Ix=1
1. O6nactp onpenencuus GyHkun D(f) = (—eo; 1)U (1; +o0)
2. IIpu mojacTaHoBKe 3HaueHUs x* = 0 moyyuM y(0) = 0.

Takyio ke TOUKy MOJY4YUM, €ClIH MpupaBHsieM (PyHKUHIO K Hymo. Touka x = 0 - eIMHCTBEHHAs
TOYKA IEePECeUEHUs C OCAMU KOOPIUHAT.

3. [IpoBepsieM QYHKIIMIO HA YETHOCTh

(=32 2

-T{_'r] T T T e

yl—x) = ylx); y(—x) = —v(x).
I/ITaK, (1)YHKI_II/I${ HH 4YCTHAasA, HU HCUYCTHAA, HCIICPUOJNYICCKaAsd.

4.I[J'I$I OTBICKaHH UHTCPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO IPONU3BOJHYIO (bYHKI_II/II/I

20(2x —2) —x% 2 4x? —d4x —2xF  2x% —4x

YT e — 2t (2x —2)% (2% -2)°

[IpupaBHHMBasg ee K HYIO, MOJYYUM KpPUTHUECKHE TOUYKM x = 0:x = 2. OHM pa3duBaroT 00JacTb
OIIpeACIICHUs Ha CIEAYIOIINE UHTEPBAIIBI MOHOTOHHOCTH (—o2; 0 U (0; 13U (1 2} U (2; +o0)

I/ICCJ'ICI[yeM IIOBCACHUC HpOI/ISBOI[HOI\/’I CJICBA U CIIpaBa OT HalJICHHBIX TOYEK paB6I/IeHI/I$I.

I'paduuecku MHTEPBAJIBl MOHOTOHHOCTH OYAYT UMETh BH]L

P

Uccnenyemast pyHKIIMS BO3pacTaeT Ha UHTepBaiax (—o; 0) U (2; +e) u yosiBaet (0; 1) U (1; 2).

5.Touka x =0 TOUYKa JOKAJIBHOIO MAaKCHUMyMa, ¥ = 2 — JIOKQJIbHOI0O MUHUMyMa. Halinem 3HaueHue
(byHKHHH -Tmﬁ.r =0: -Tr.“!!r. =2

6.. J171s1 OThICKaHUSI MHTEPBAJIOB BBIYKJIOCTH HAMJIEM BTOPYIO MPOU3BOAHYIO

o B -d@-2P-@f-2@-2-2 8 8 1
Yo (2x — 2)* T2 -2 T 8x-1)3 (x-1)3

Takux HHTCPBAJIOB HET, IMOCKOJIBKY BTOpPas NPOU3BOAHAA HE NPUHUMACT HYJICBBIX 3Ha4YeHU B
00J1acTH OompeIeICHUsI.

7. llpsamas x = 1 — BepTUKaJIbHasi aCUMOTOTa PYHKIMH. YpaBHEHUE HAKIIOHHOW aCUMIITOTHl HMEET

BUg v=Fkx+5b.

& Ii f&) li * li * !
c= lim—— = lim = lim —
ymm x xem (2x —2)x  w==2xt = 2x xe=,




8.Ha ocHOBe mpoBeAEHHOrO aHajaM3a BBINOJHAEM MOcTpoeHue rpaduka ¢yHkiuu. s sroro
CHayajga CTPOMM BEPTHKAIbHBIE W HAKIOHHBIC ACHMIITOTHI, 3aTE€M HAXOJUM 3HadeHHE (YHKIUU B
HECKOJIbKMX TOYKAaX U IO HUX MPOBOJUM MOCTPOCHUE.

y=(x+1)/2

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun onenku:
Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM

HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE

3aIUCH U BBIYUCIICHUS.
Ounenka ''xopomo" BBICTaBISIETCS, €CJIM BBINOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 Helo4eTa.
Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO

00BEM BBITTOJTHEHHOM YacTH TAaKOB, YTO MO3BOJIACT IMMOJYUYUTDH ITPABUJIBHBIC PE3YJIbTATHI U BBIBOABI; B XOJC

poBeAeHUS PaOOTHI OBUTH TOMYIIEHBI OITHOKH.
Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU

00BHEM BBITTOJIHEHHON YaCTH pa6OTBI HC MMO3BOJIACT CACIATh NPAaBUJIBHBIX BBIBOJOB.
Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTueckoe 3ansaTue Ne 31
«Pemenne NnpuKkIagHbIX 32124 C IOMOIIBLIO TPOU3BOIHOID)
Hesab: HayunThcst IPUMEHATh MPOU3BOAHYIO (DYHKIIMH MTPH PELICHUN NPUKIIAJHBIX 3a/1a4.
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp crocoOsl pemieHus 3a1a4d npodecCHOHaIbHON JIeSTEIbHOCTH TPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM



OK 03 IInanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENBCKYIO JESITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 10 MPAaBOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CHUTYaLUAX

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

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHHM3ALMKM MEXHAIMOHAIbHBIX M MEXPEJIUTHMO3HBIX OTHOUIEHWM, NMPUMEHSTh CTaHIAapThI
AHTUKOPPYIILIMOHHOTO OBECHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUs 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OSpeXIMBOrO MPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[IOJIrOTOBJICHHOCTH

OK 09 ITonp3oBarbest mpoheCcCHOHATFHON JOKYMEHTAIlMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

MatepuaibHoe obecnieuenue: VMHIuUBUAyanbHBbIC 33JaHUs, TAOIUIA MPOU3BOTHBIX, KOHCIEKTHI
JICKIINN.

3aganme:

1. UToObl yMEHBIINTH TPEHHE JKUAKOCTH O CTEHBl M JHO KaHaja, HY)KHO CMauyMBaeMyIO €0
IIOUIA/Ib CIeJaTh Kak MOKHO Majiol. TpeOyeTcs HAlTH pa3Mepbl OTKPHITOrO MPSIMOYTOJILHOTO KaHala ¢
IJIOIIAIBI0 ceueHus 4,5 M 2, MIPU KOTOPBIX CMayuBaeMasi Iiomnaab OyeT HAauMEHBIIICH.

2. NmeeTcs TmpoBOJIOKA JUIMHOW MeTpoB. TpeOyercs OrpaguTh 3TOH MPOBOJOKOMH
Hp?[MOerJII:HI:Iﬁ y‘-IaCTOK nexa, OaHa CTOpOHa KOTOpOFO HpI/IMI)IKaeT K CTC€HEC, Tak, T-ITO6I)I IIouraab
OTOPOKEHHOTO yJyacTKa Obliia HanOOobIIeH.

JInst OThICKaHUSI HaUMEHBIIEro U HauOOJbLIero 3HaueHHUs (QYHKUUH, AuddepeHunpyeMoil BHYTpH
OTpe3Ka U HENPEPHIBHOM Ha €ro KOHIAX, CJIEAYyeT HAWTH BCE KPUTHUECKUE TOUKU (DYHKIMH, JIEKaIHue
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (YHKIMH B ITUX TOUKAaX M Ha KOHIIAX OTpe3Ka, a 3aTeM U3 BCeX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HaMMEHbIIee U HanboblIee.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum kpuTHUECKUE TOYKU (QYHKIUU.

2. IlpoBepsieMm, Kakue U3 HalICHHBIX KPUTHUYECKUX TOYEK JIEKAT BHYTPH 3a/IaHHOTO OTPE3Ka.

3. Haxonum 3HaueHWs (QyHKIMM Ha KOHILIAX OTpe3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
MOMAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MOJMy4YEeHHBIX 3HaUeHUH (QyHKIIMM BbIOMpaeM HauMeHblllee U HauOoJIbIIIee.

1. Tpebyercsi HM3rOTOBHUTH J€TAlb B BHJAE TMPSAMOYTOJLHOTO Mapajlielienuie/ia, B HIKHEM
OCHOBAHHH KOTOPOTO JIGKHT KBApaT (BEpXHsis 4acTh OTKPHITA), a oObem pasen 108 cm®. Ilpu kaknx
pa3Mepax JeTaid Ha €e U3TOTOBJICHHE NOWIET HaMEHBIIIee KOJMIEeCTBO MaTeprasa?

Pemenne: 1. [TycTh cTOpoHa OCHOBaHUS paBHA X CM, a BbicoTa — h cM.

2. O6beM mapamierenunena V=x*x*h=x> h mm mo ycrosuo x> h=108.

Beipazum u3 310ii hopmyisl BeicoTy napajuienenumnena: h=108/x 2. (1)

3. C gpyroil CTOpOHBI, YTOOBI Y3HATh KAaKO€ KOJMYECTBO MaTepHalia MOWJET Ha M3TOTOBJICHUE
JeTali HeoOXOIUMO HaWTH IUIONIaIb S TMOJHOW MOBEPXHOCTH Mapajuienenumena 0e3 ydyera BEpXHEro
ocHoBaHWs. [Imomae MOBEPXHOCTH MapajuIesenuIie1a HaxoauTes mo Gopmyme

Smonu=2(X*x+x*h+x*h)=2(x? +2xh). Il1omans ocHOBaHMUS paBHa SocH =x’ , ee HalO BBIYECTb U3
noTydeHHO popMmyis S=Stonu*Socu=2(x? +2xh) - x* = x* +4xh.



4. IToncraBum BMecTo h Beipaxkenue (1). [Tomyunm popmyiy miomany kak GyHKIHUIO OT X:
S(x) =x? +4*x*108/x*> =x* +432/X.

5. Haiinem npomsBoanyio S'(x)=( x* +432/x)'=2x-432/x? .

6. UToObI HAMTH HKCTPEMYM, HEOOXOIUMO MPUPABHATH IPOU3BOIHYIO K HYJIIIO:

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

JlaJiee HAXOIUM 2X° =432;

x® =216;

x=0.

7. lMonyunnm Xx=6 — TOUKy MUHUMYMa, CJieloBaTelbHO, S(6)=108 cM’ HaMMeHbIIIee 3HAUYCHHE.
9. CrefioBaTelIbHO, CTOPOHA OCHOBAHMS X paBHA 6 cM, a Bbicota h=108/x% =108/36=3 cm.
OtBert: cTropoHbl 6aka 3 u 6 cMm.

dopMma npeacTaBJieHus pe3yJbTaTa: BHIIOTHCHHAS paboTa.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid pabOTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJIBI, B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 3.1. [Ipon3BoaHasi QyHKIUH U ee IPUMEHEHHE
IMpakTuyeckoe 3ansiTue Ne 32-33

«HaxoxneHue onTUMAJBHOTO Pe3y/ibTaTa ¢ MOMOIIbIO MPOU3BOAHOM B MPAKTHYECKHX
3a71a4axX»

Iesan: HayunuThcst IPUMEHATh MPOU3BOAHYIO (GYHKIMH IPU PELISHNUH 33/1a4.

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupath criocoOsl pemieHus 3a1a4d npodecCHOHaIbHOW eSTEIbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOoNIb30BaTh 3HAHUS 0 MPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 06 IIposBisATh TIpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPHUPOBATH OCO3HAHHOE
MIOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX POCCUICKUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN, B TOM YHCIE C
Y4E€TOM TapMOHH3AlUHU MEXHAIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOLICHHWM, MPUMEHSTh CTaHIapThl
AHTUKOPPYNLMOHHOIO TIOBEICHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOLIeHl cpeibl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHSIX



OK 08 Hcnonb3oBath cpeacTBa (U3NYECKON KyIbTYPHI AJIsi COXPAHEHHS U YKPEIUICHHUS 310POBbsI B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 ITonws3zoBarbcsi MpodecCHOHATIBHON TOKYMEHTAllMe Ha TOCYAapCTBEHHOM W MHOCTPAaHHOM
SI3bIKAX.

[1K 1.2 BpInogHATE pacyeThl 1 KOHCTPYUPOBAHUE CTPOUTEIIBHBIX KOHCTPYKIIUM.

MatepuaibHoe obecnievyenue: VHIuUBUAyanbHBbIC 33JaHHs, TAOIUIA MPOU3BOIHBIX, KOHCIEKTHI
JIEKIIUH.

3aganue:

1. Mmeercs KBaJpaTHBINA JHCT KECTH, CTOpOHA KOToporo a=60 cMm. Beipesas mo BceM ero yriam
paBHBIC KBaJpaThl W 3aru0as OCTaBIIYIOCS YacTh, HY)KHO W3TOTOBUTH IMPOM3BOJCTBEHHBIN sIIUK O3
KpbIkd. KakoBbl JAOKHBI OBITh pa3Mephl BHIPE3aeMbIX KBAJPATOB, YTOOBI MPOU3BOJICTBEHHBIN SIITUK
HMeJ HauOoIbIIUKi 00beM?

2. [IpoekTupyeTcs KaHall CUCTEMBI CIIHBA C MIPSAMOYTOIBHBIM ceueHneM 4,5 . KakoBbI TIOJDKHBI OBITh
pa3Mephbl CeUeHHsI, YTOOBI JIJIsi OOJIMIIOBKHM CTEHOK M JIHA MOILIO HAMMEHbIIIee KOJUYECTBO MaTeprana?

Jlyisi OTBICKaHWSI HAMMEHBIIETO W HAuOOJbIIEero 3Ha4YeHUs (yHKIuH, auddepeHnupyeMoil BHYTpH
OTpe3Ka M HENPEPhIBHON Ha €ro KOHIIAX, CICAYeT HalWTH BCE KPUTUYECKUE TOYKU (DYHKIIMH, JIeKaIIue
BHYTPH OTpPEe3Ka, BBIYMCIIUTH 3HAYCHUs (DYHKIMHM B 3TUX TOYKAaX M HA KOHI[AX OTPE3Ka, a 3aTeM U3 BCeX
MOJYYEHHBIX TAKUM 00pa30M Yuces BEIOpaTh HAMMEHbBIIIEE U HauOOJIbIIIEE.

ITopsinok BbINoOJIHeHUs padoOThI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

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

3. Haxomum 3HadyeHus] yHKIMM Ha KOHIAX OTpE3Ka M B T€X KPUTHUUYECKUX TOUYKAX, KOTOPbIE
MIOTIAJIal0T B ATOT OTPE30K.

4. W3 Bcex moJydyeHHBIX 3HaUeHUH (PYHKIMU BbIOMpAeM HaUMEHbIIee U HauboJbIIIee.

3amaua 1. IlpouHocTh OalkM MPSIMOYTOJBHOI'O CEYEHHUs IMPONOPIHOHAIbHA MPOM3BEACHUIO €&
IIMPUHBI Ha KBaJpaT BBICOTHL. Kakoe cedeHne JODKHA MMETh Oanka, W3 IMIIMHIPHYECKOW 3arOTOBKH
panuyca R, yTo0bI €€ mpoyHOCTh ObLTa HanOoMbIIEH? (PUCYHOK 1)

ZR

X

Pucynok 1 — ceyeHue 6anku U3 HUIUHAPUIECKON 3arOTOBKH

Pemrenne. CocraBieHne MaremMatndeckoil mozenu. OnTtumusupyeMasi BEIWYHMHA - MPOYHOCTH
0aJKu, TOCKOJIBKY B 3ajaue TpeOyercss BbUICHUTH, KOTJa MPOYHOCTh Oanku OyaeT HamOONbIIeH.
O003HaYMM ONTUMHU3UPYEMYIO BEIWYMHY OyKBOH y. IIpOYHOCTH 3aBHCHUT OT IIUPUHBI U BBICOTHI
NpSMOYTOJIbHUKA, CIyXallero oceBbIM ceueHueM Oanku. [lupuny Oanku o6o3HauMM OYKBOH X.
[TockonbKy OceBoe cedeHHe MPEeCTaBIseT co00H MPSMOYTOJIbHHK, BIIMCAHHBINA B OKPY)KHOCThH paamyca
R, 0 0 X< 2R

Bbicota h mpsAMOyronbHHKA CBS3aHA C €ro IIMPUHOM cooTHomennmem * 8 =4R* (1o teopeme



[udaropa), 3naunt, * = +#* —x*.

xh?

[IpouHoCTh OaJIKM Y MPOMOPIIMOHATEHA IPOU3BEICHUIO ,T.e. Y =hxh?® (rge ko3 unment k

— HEKOTOPOE TOJIOKHUTEIIBHOE YUCIIO).
Snaunr ¥ = Ex(4RR* — x%),rge x € [U; 2H].
Pabora ¢ cocTaBiIeHHON MOJEIIBIO.
Juts pynkumn ¥ = Ex(4RR* — x*),rgex € [0; 2R} HAJIO HANTH Yisaus.
Nwmeem:
Mmees: v = aER%y — rx?
V' = 4kR?— 3ix?
[TpupaBHUBaeM MTPOU3BOIHYIO HYITO, MTOTYIHM

4kR?-3kx%=0
2R 2R
X1 == Xo=—=—x
V3 v3

X= ."{.‘1 -

$g|m

3alaHHOMY OTPE3KY IPUHAJUICKUT JIUIIb TOUKA
Boruncnum 3HaueHne QyHKIMU B TOUKE HA KOHIIAX 0Tpe3Ka B Toukax 0 u 2R.
HNmeem

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

B 3agmaue cmpammBaeTcs, Kakoe Ce4EHHE [ODKHA MMeTh Oaika HauOOJbIIEH NPOYHOCTH.

BLIHCHI/IJ'II/I, 4TO HIMpHUHA NPAMOYT'OJIbHUKA, ABJIAOIIAA OCCBBIM CCUCHUCM Hauoboee HpO‘IHOﬁ 6aJ'IKI/I,
Fiid

<
paBHa
Haiinem BbICOTY:
h* =4R*—x*
4R*  BR®
QR =,
h= P .
282 R =
h = =/, —=<2

OtBet: CeueHneM OalKu JOJDKEH CIY)KUTb NMPSMOYTOJbHHUK, Y KOTOPOTO OTHOILIEHHE BBICOTHI K
IIMPUHE PAaBHO ' V&

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOJAT K TAKOMY K€ pe3yJIbTary, OMHUpasich Ha CBOM
ONBIT, HO OHU TPUHUMAIOT YyKa3aHHOE OTHOIIEHHE paBHbIM 1,4 (mpuOMKEHHOE 3HAUEHUE
MPPaLMOHAIILHOTO YMCIIA KaK pa3 paBHO 1,4).

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIeN0BaTENIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIITOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue



IMpakTnyeckoe 3ansiTue Ne 34

«HHTerpasa u neppoodpasznas. Haxoxnaenne HeonpenaeJeHHbIX HHTETPAJIOB IIPU MOMOIIU
CBOIICTB HHTEIPAJIOB)

I_[e.m,: Hay‘-II/ITBCSI HaxXoauTb HCOHpeHeHéHHLIe HHTCrpajibl HCIIOCPECACTBCHHBIM HHTCIPUPOBAHUCM
IIpH IIOMOIIHU CBOMCTB HHTCTPUPOBAHUS.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibupats cioco0sl pemenus 3a1a4 npohecCHOHaIbHONW NeSITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 ITnaaupoBaTh U peain30BBIBATH COOCTBEHHOE MPOodecCHOHATEHOE U TUYHOCTHOE Pa3BHUTHE,
MpeINPUHUMATEILCKYIO JEATENIbHOCTD B MpodeccuoHaNbHON cdepe, UCI0Nb30BaTh 3HAHUS TI0 MPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

3aganme:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAUTH CIICAYIOIINE UHTETPaIbL:

1. f(;xg‘ —sz + 5) dx
. [3(2x% = 1)%dx

. [ x3(1 + 5x2)dx
G+ Ddx

. J(5Vx® = 7Vx3)dx

[S2E NGO \ V]

Kpatkue Teoperuyeckne cBeleHUs:
Cesoticmea HeonpeodenenHo20 unmezpana

1) j mf (x)dx = m j f (x)dx, m-const
2) [(F 00 = g()dx= f (dx = [ g(x)dx

Ta@zuqa OCHOBGHbIX UHmMecpaloe

1) jdx=x+C;
Xn+1

Z)IX”dx: +C,n=-1;
n+1

3) .[d—)z(:ln|x|+c;

4) J‘exdx:eX +C;

a
5 |a*dx=—+C;
)J Ina

6) jsin xdx=-cosx+C;

7) _[cosxdx=sin X+C;

dx )
8) jcoszxzthJrC,

9) J _dX =—Ctgx+C;
sin? x




dx )
10) | —==arcsinx+C;
J o=
dx
11 =arctgx+C..
)I1+ x? g

ITopsinok BbINMOJIHEHHSI PA0OTHI:

COBOKYIHOCTH BceX MepBOOOpa3HBIX i (YHKIIUU HA3BIBACTCS HEOMPEACIIEHHBIM HHTEIPAJIOM.

OcCHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO HHTETpaIa

1) J(Fe) + g(0)dx = [ f(x)dx + [ g(x)dx

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

HenocpencrBeHHOEe MHTErpUPOBAaHME OCHOBAHO Ha MPSIMOM HCHOJIb30BAHUU TAOJIUIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOLUE CIIyYau:

1) MaHHblid MHTErpal HaXOMUTHCS HEMOCPEICTBEHHO II0 COOTBETCTBYIOLIEMY TaOIHYHOMY
MHTErpaiy.

2) [aHHbIi WHTErpal MOC/e MPUMEHEHHsI CBOMCTB 1M 2 MPHBOIUTCS K OAHOMY WM HECKOJIBKUM
TaOJIMYHBIM WHTETPAIaM;

3) JauHblii WHTErpaj [ocjie  JJIEMEHTapHBIX  TOXKICCTBEHHBIX  HpeoOpa3oBaHHid,  Haj
MOJIBIHTETPAIbHON (DYHKIIMEH M ,IpUMeHssl CBOWMCTBA 1M 2 MPUBOIUTCS K OAHOMY MJIM HECKOJIBKUM
TaOJIMYHBIM UHTErpaJIaM.

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTa HAMTH CIICAYIOLINE UHTErPAJIbL:
1. [6x?dx —mcnonb3yem CBOWCTBO 2 u ¢popmymy 2.

n xn+1 H .
Jx"dx =——+c Ilomydnm:
2 2 x2+1 X3 3
J6x?dx =6[x*dx =6 —+c=6_+c=2x"+c
2. f4(x* —x+3)dx  HWcmonb3ys coiictBa 1 u 2 u, popmynsl 1 u 2 momydnm: 4 [ x?dx —
3 2

4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c

- mocrosiHHas wHTerpupoBanus C paBHa aireOpanveckodl CymMMe TpeX TOCTOSHHBIX
UHTETPUPOBAHUS .

3. [2(3x —1)%dx =2 [(3x — 1)2dx = 2 [(9x? — 6x — 1)dx =295 ~ 262 +2x + ¢ = 6x° — 6x? + 2x + ¢

4 x3+3x2%44x X
. [ dx —pa3aenuM MOWICHHO Ha X, OJTY4UM:
3 2
(x? + 3x + 4)dx =?+T+4x+c
dx -1 x_%ﬂ x%
5. f\/—; —ucnoib3yeM Gopmyny 2 [ x zdx = T tc=T+c= 2Vx+c
2

2

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME ¢ COOIO/ICEHUEM
HE0OXOIMMOM TOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMIOIHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBHITIOTHEHHOW YacTH PabOTHI HE MO3BOJISET CIENATh MPABUIILHBIX BHIBOJIOB.



Tema 3.2 UHTerpaJj u ero npuMeHeHue
IpakTnyeckoe 3ansiTue Ne 35
«/HTerpupoBaHne MeTOI0M 3aMeHbI NepeMeHHOID)
Henab: HayunTbes BEIUMCISATH HHTETPAIIBI CIOCOOOM MOJICTAHOBKH.

BoinosiHeHue padoThl coco0CTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl penieHus 3agad npoecCUOHATbHON AEATENbHOCTH MTPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 ITnaaupoBaTh U peain30BBIBATH COOCTBEHHOE MPOodecCHOHATEHOE U TUYHOCTHOE Pa3BHUTHE,
MpeINPUHUMATEILCKYIO JESTEIbHOCTh B MPOoQecCHOHANbHON chepe, UCOIb30BaTh 3HAHUSI IO MPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOU MTPOEKTAa HAUTH HWHTETPaIbI:
1. [(124—5)7dx
dx
2. J 6x+5
Il xvx2 7 dx
f cosx

smx

[ tgxdx

dx
f 1+16x2

o0 Aw

IMopsiaok BbINOJTHEHHE PAOOTHI:

B ocHoBe WHTErpupoBaHHS METOJOM 3aMEHbl MEPEMEHHOHN (UM CIOCOOOM MOCTAaHOBKU) JIEKHUT
CBOWCTBO HWHBAPUAHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3aKIOYAcTCS B CICIYIOIIEM: €CITU
[fx)dx=F(x)+c,10 [ f(w)du =F(w) +c,rae u(x) npousBoaHas nuddepenuupyemas GyHKIUSI OT X.

3aMeHa MepeMeHHON B HEOIPEISIICHHOM WHTETPaJie MPOW3BOJIUTCS C IIOMOIIBIO IMTOJCTAHOBOK JBYX
BHUJIOM:

1. x=¢() , rae t-HOBas mepeMeHHas, a ¢(t) HenpepblBHO IuddepeHpyemast QYHKIHSL
Jfedx = [ f(p®)e'()dt

2. t=pu(x) ,rae t-noBas nepemenHast, Toraa: [ f(u())u' (x)dx = [ f(t)dt

x?%dx
L f8+x3

-T.K. d(8 + x%) = 3x%dx , TO

x2dx fd(8 + 3x%)
8+x® 3 8 +x3

-nonarasi 8 + x3 =t , IOTY4IUM: %f% = éln(t) +c= gln|8 +x3|+¢

2 f cos xdx — f d(sinx)

4+sin?x 4-+sm2x

MMOATOMY, HCIIONB3YSl TOACTAHOBKY t = sinx , NPUXOJUM K TaOJIHIHOMY

I/IHTeraHyI f:ttz arctg +c= —arctg ( ) +c

f e*dx f d(Ex)
Vo-t2 Vo-t2

o 1
-BOCIOJIb30BABIIUCH MMOACTAHOBKON ¢ = e*, IPUBOANUM K TaOJIUYHOMY HHTErpaiy [ arcsin; +

at
V9-t2



. e¥
Cc = arCSln?+ Cc

IIpumeyanue: dx = %d(ax +b)

1
xdx = Ed(xz)

e*dx = d(e*)
d_x =d(l
—~ = d(n(x)

cosxdx = d(sinx)
(I)opMa NMpeacCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABHWIPHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJIAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme
IIpakTyeckoe 3ansaTue Ne 36

«Teopema HproTona-JleitOHnna. BeruyuciaeHue onpeaeaeHHbIX HHTErPajloB Pa3InYHbIMHA
MeTOoAaMI»

Henab: HayunThes BEIUMCIATH ONpeeieHHbIN nHTerpai no popmyne Hetorona-Jleitonuma.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npopecCUOHaTbHON JAEATeNbHOCTH MPUMEHHUTENbHO K
Pa3JINYHBIM KOHTCKCTaM

OK 03 IlnanupoBatTh U peaqnu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HAHUSI IO MPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYalUsAX

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.

3amanme:

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH UHTETPAJIbI.
25,2

1. J 2x?dx

4
[(8+2x—x2)dx
]

wmn

) On/z cosxdx



4. J.(cos X — 3sin x )dx
2
2 l—X2

5. _[—de
5, X

Meto10M 3aMEHbI TEPEMEHHOIA:
& xdx
1[5
s X" —6

4
2._[(2x—5)3dx
3

1
3. J‘S\/x + 2dx
0

1
4, j(xs +1)*x% dx
-1
IMopsanok BbINOTHEHHSI PA0OTHI:
1) Ucronb3yst TaOJUIy MHTETPAIOB HAWTH HHTETPal
2) Ucnionb3ys Gpopmyny Herotona — Jleiibnuma

3
[r@az=F= F&)- F@)

HAaWTH ONPEIEICHHBIN UHTETpal

Brrunciaurs OHpeI[eJ'ICHHHﬁ HUHTCIrpaJl
2

J-2x3 dx
1
Pemienue:

2 2 {2
IExjdx= E_I-xjdx = E
1 3

1
(1) BerHOCHMM KOHCTaHTY 3a 3HaK HHTErpaja.

{32 2 2 14 2
7;3 2:— 23—13 = (B-N==.T="—=4_

®+l

+

adx =
(2) UnTerpupyem mo Taliuile C NOMOIIbIO CaMOW MOMYJISpHOW (QOpMyIbI I n+1
1

= 3
[TosiBUBIIIYIOCST KOHCTaHTY 3 11eJIECO00pa3HO OTAETUTh OT * U BBIHECTH 3a CKOOKy. Jlematp 3TO He

O6H38.TCJ'IBHO, HO JKEJIATSILHO — 3a4eM JIMIITHHUE BEIYMCIICHUS?
&

| @dx= PO = F) - Fa)

(3) HUcnonezyem ¢opmyny Hprorona-JleiiOnuma 2 . Cnauana

3 o o o
MOJICTABJISIEM B & BEpXHHI Ipedes, 3aTeM — HIKHUN nipenen. [IpoBoaum nanpHeWe BEIYUCICHUS U
M0JIy4aeM OKOHYATEIbHbBINA OTBET.
Brruncnuth onpeneneHHblii HHTErpa

4
[(a+2x—x*ydx
i,

Pemenue:



1(8 +2x- xﬂjdxfsidﬁ 2ixdx— jxjdxtije(x)tg +2 %(fjtg - % ) :

-2 -2
= 864 — (=20 + (4% — (—=2)%) —%(43 — (=2 =8 6+(16-4) —%(64+8j =

=484+12-24 =36

(1) Ucnonb3yem CBOMCTBA TMHEHHOCTH OINPEACIICHHOT0 UHTETpaJia.

(2) UuaTerpupyem no TabiuIe, Ipyu 3TOM BCE KOHCTAHTHI BBIHOCHM — OHH HE OyIyT y4acTBOBATh B
MOJICTAHOBKE BEPXHETO U HIDKHETO Ipejiena.

(3) Hna xaxmoro w3 TpéX ciaraeMblx mnpumeHseM (opmyny Hprotona-JleiiOnuma:

F(X)|g=Fg)- Fla)

CoBer: mepea TeMmM, Kak HCHOJAb30BaTh ¢opmyay HbloTona-Jleii0HuIa, 1M0J1€3HO NPOBECTH
NMPOBEPKY: a caMa-TO NMepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?
Tak, NPUMEHUTEIBHO K pacCMaTpUBaEMOMY MPUMEpY: Mepel TeM, KaKk B MEpBOOOPa3HYIO
3
S+ xt -
(b yHKIIIO 3 TOACTAaBNATH BEPXHMH W HIDKHHI TIpelesbl, JKeJIaTelbHO HA UYEPHOBHUKE
MPOBEPUTHh, a MPaBWIBHO JHM BOOOINE HaWJeH HeompeneneHHbli uHTerpan? Juddepenuupyem:
r

[Bx+x2 —é} =8(x)'+(x2]|'—%(x3)'=8-1+2x—%-3x2 =B+ 2x—x"

[Tonydyena ucxoaHas MOABIHTErpaibHas (YHKIMS, 3HAYUT, HEOMPEIEICHHBIH HHTErpan HalJeH
BepHO. Teneps MoxHO 1 hopmyiry HeroToHa-JIeiiOHHUIIa TPUMEHHUTS.
MeTo/ 3aMeHbI TepeMeHHOM

Brprunciure uHTErpaisl.
'f56 xxzd—xé
BBenem HOBYIO IEpEeMEHHYIO ¢ = x* — 6
Huddepenunan Oyner paBeH dt = 2xdx
Beruucnum rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

1 (6 2xdx 1 30dt
Brimonanum IMOJICTAaHOBKY Efs ¢ = 3Ji0 7

o 1 1 1 30
Brruncinm, noryduBIIAICS UHTETPa > ln|30|-5 ln|19|=5 lnl—9

®opma npeacTraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE/

Kpurtepun onenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM 00BEME ¢ COONIOeHHEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTENIbHO' CTaBUTCS, €CiM padOTa BBINMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOM YacTH paOOThI HE TTO3BOJISET C/ENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

Ipakruyeckoe 3ansTue Ne 37-38



«Bpryucienne miomaneil puryp u 00beMoB TeJD»

Heanb: HayuuThCcst BBIMMCIATH IUIOMAAM (GUTYp M OOBEMBI Ted, HCIONb3Yys OIpeaeiCHHbIE
UHTErpaJibl

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats crioco0sl penieHus 3agad npoecCuOHATbHON AEATENbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 ITnaampoBaTh U peain30BBIBATH COOCTBEHHOE MPOodecCHOHATEHOE U TUYHOCTHOE Pa3BHUTHE,
MpeINPUHUMATEIbCKYIO JeSTEIbHOCTh B MPodeccuoHaNbHOM cdepe, UCIO0Ib30BaTh 3HAHUS IO MPABOBOM
1 (PMHAHCOBOW TPAMOTHOCTH B Pa3JIUYHBIX KU3HEHHBIX CHTYAIIHIX

OK 06 IIposiBIATh Tpa)KJaHCKO-TIATPUOTUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJAMLMOHHBIX POCCUICKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4e€TOM TapMOHHU3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUICHWM, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHWH KIMMarta, MPUHLIUIBI OEpexIMBOrO MPOU3BOJCTBA, 3(PPEKTUBHO IeiiCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyJIbTYpHI 1151 COXPAaHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccuoHaNbHON JesITeNbHOCTH M MOIJEPXKAHUS HEOOXOIUMOTO YpPOBHS (PU3UUYECKOM
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcsi mpohecCHOHANBHON TOKYMEHTAlMe Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

MarepuanbHoe obecrneyeHue:

WNunuBuayanbHbIE 3a1aHKS, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIH.

3ananne:
1. ®opma 3aroToBKM HMeeT BMJ (UTYpbl, OTpaHUYEHHOM NMHMAMHU. HalTu muomanb JaHHOM
3arOTOBKH

a) y=-x"+4,y=0

b) y=x* y=x°

c) y=e*, y=e*, y=4
2.Be1auciauTth 00beM aeTanu

y=x%, y=1 soxpyeocuQY

IMopsaok BbINOTHEHHSI PA0OTHI:

1) moctpouth rpaduku GyHKIUI

2)  HaiTh 00JacTh, OTPAaHHUYCHHYIO ATUMH IpaprKaMu

3)  cocTaBHT ONpeeIeHHbBII HHTErpall, Ul HaX0XK/ICHHUS TUIOIaIN HalJIeHHOW 00J1acTh

[Ipumep 1: Haiitu miomanes obiactu D (3aroroBka gerajim), orpaHUue€HHONW KPUBBIMH Y = X2+ X +
11,y =2 x - 9, npu yciosum,
x<=1
_ 2
yr=x"+x-11,
Diy=2x-9
x 21

[Ipn pemiennn Takux 3afad cleqyeT 0053aTelbHO W300pa3uTh HCCIEAYEMBbI TeoMeTpHUYeCKUi



00beKT. s onpeneneHns HUKHETO Mpe/esia MHTETPUPOBaHMsI HaJ0 HAUTH TOUKY IIepeceueHus! KPUBBIX;
ypaBHEHHUE X? + X + 11 =2 X - 9 umeer j8a KopHs: X = -1 u X = 2. [logxonsmuii kKopeHs - X = -1. O6nactpb
orpaHUYEHa CBEpXY Mapaboioi, CHU3Y - IPSAMOii, cripaBa - MpsAMOi X = 1, KpaiiHss jeBast Touka - X = -1,
II03TOMY

l
I LN N
§iD)= dljx-{l-i,t ]
L
-1
Ecnu o6nactb umeer 6osiee CIOKHYIO CTPYKTYpY, €€ ciieyeT pa30uTh Ha IPOCTHIE YaCTH .
[Tpumep 2
Bbruuciute 00beM jgeranu, KOTOpas HAEGHTUYHA Tedy, [OJY4€HHOMY BpalleHueM (Urypsi,
y=2x—x°

OFpaHI/I‘leHHOﬁ JIMHUAMHA , y= 0 BOKpPYI' OCH o4 .
Pemenue: Kak u B 3a71a4¢ Ha HaXO0XKICHHC miomaay, pealeHue HAYHHAECTCHA € YepTeEka IJIOCKOM

(l)ld[‘ypbl. To €CTh, Ha IINIOCKOCTHU AOY H606X0,I[I/IMO IOCTPOUTH (1)I/Il"ypy, OTPaHNYCHHYIO JIMHUAMU

y=2x—x°

(. : :

Hckomas mrockast (bnrypa 3alITpuxoBaHa CHHUM LBETOM, HMCHHO OHAa W Bpalla€TCia BOKPYI' OCH
O . B pe3yiibTaTe BpaAllCHUA IMOJYYACTCA TaKasd HEMHOI'O HﬁHeBHI{HaH JICTaromasl Tapejika, KOTopas

CUMMCETpHUYIHA OTHOCUTCIIBHO OCH o) 4 .
O0beM Tef1a Bpam€HUusi MO’KHO BLIYUC/IUTD 11O (bopMy.ne:

&
v =n| 7 (x)dx

Brerancnum 00BeM Tena BpalleHusl, WCIIONb3Ys JTAHHYIO dbopmyny:
2

3 ]
= ;?T_l'j'z(x).:fx =mfi2x— xH dx = :-T_[ (4x* — 4% + xNdx =
a i} 1]

3 5
= . 4i—x4+x_ |§=ﬂ' 2—164-2—0 :16_;??-
3 5 3 5 15
V:m—ﬂea3_m3,35e53.
OTtBer:

dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE



Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIMMOM TOCIEA0BATEILHOCTH JCHCTBHI; B OTBETE MPaBUIBHO M AKKYpaTHO BBIIIOJHEHBI 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 MOJIYYUTh MpaBUJIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHme
[MpakTnyeckoe 3ansiTue Ne 39
«@Pu3nyecKue NPUJI0KeHUsI HHTErPAJIOB»
Henab: HayunTbcs mpUMEHATh HHTETPANIBI K PeHICHUIO GU3NYECKUX 3a/1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupats crioco0sl penieHus 3agad npopecCHOHATBHON NeSITeIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 10 IPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYAIHIX

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX POCCHUICKHX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHM3AalMHM MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, NMPUMEHSATh CTAaHAAPThI
AHTUKOPPYIIIHOHHOTO TTOBEICHHS

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIIel Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILHUIBI OEpexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 1151 COXPaHEHUS U YKPEIUIEHHUs 3/10POBbsI B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAIe Ha ToCyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

MarepunanbHoe obecrnieyeHue:

WupuBuyanbHbIC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:

1) .CocTaBbTe TEKCTOBBIN (aiiin penieHus 3a1aun Beraucnure maccy ydacTka crepxkus Xi1= 0 10
X2=3 (M), eclu ero JIMHeWHas TUIOTHOCTh 3aaeTcst popmynoun p(x) = X2 + l(KF/MS).

2) JInst cocTaBieHuUs aIropuTMa MOUCKA OMPEeNTuTe: CKOPOCTh JABMKEHHS Ha KOHBEHEPHOH JICHTe
v=v(t). Halinem nyTe S, npoiAEHHBII CONEPKUMBIM KOHBEHEPHOM JIEHTHI 3a IPOMEXYTOK BPEMEHHU OT
t1=2 o t,=7 MuH.

3) Teno OpouieHO BEPTUKAIBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSETCS IO 3aKOHY
vV =29.4-9.8t m/c. HaliTi HanOOBIIYIO BHICOTY MOABEMA.



Ilopsinok BbINOJHEHHS padOThI:

o b2
1) 3anucatb popMymy, UCIIONB3YS ONpeeIeHHbIN HHTErpal S = [ ;, v(tdt
2) Brrunciuts onpeneeHHblil HHTErpal

o o — (g2 ) o o o
1. CKopoCTh JBMKEHHs Ha KOHBelepHoii nenre vV = |9t 6t} m/c. HaiiTi myTs, mpoiiaeHHBIIH

COJICP’)KUMBIM KOHBEHEPHOM JICHTHI 3a 4-10 CEKYHITY.

Pewenne:  cornacHo  yciopmio,  J ()= 9t7 - 8t, fi =3, =%  (CuegosarensHo,
4 .
s = [, (9t? — 8t)dt = [3¢® — 4t?]} = 83 (w).

2. Boruncnute macey y4yactka crepaks Xi3= 0 10 Xo=1 (M), eciiu ero JnHeiHas INIOTHOCTh 3a1aeTcs
dopmyioit p(x) = x% + 1(xr/n).

Pewrenue:

Cornacno hopmyne, umeeM:

m = //: () dx

1
- 3 (! 3 3
9 r 1 () 1
m / (z°+1)dx = (':—;+.r)‘“~§+17<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 HanOouib11yt0 BHICOTY MOJbEMA TENA.

Penrenue: Teno JOCTUTrHET HAUOOJIBIICH BBICOTHI TIOJJbeMa B TAKOW MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) vaxoaum h=78.4

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEOOXOMMOM TMOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MONYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABWIBLHBIX BHIBOJIOB.

Tema 4.1. KoopauHaThl 4 BEKTOPbI
IpakTnyeckoe 3ansaTue Ne 40

«BekTopsbl. JleiicTBus ¢ BekTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue MeKkay TOYKAMMU»

He.]'Ib: Hay‘{I/ITBCSI BBIIIOJIHATD JIEHCTBUS C BCKTOpPAaMU, HAXOAUTH PACCTOAHNUEC MCIKAY TOYKAMU.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:



OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTaM
I1K 1.2 BbInoaHATh CTaHJAPTHBIE (TUIIOBBIE) PACUETHl CTPOUTEIbHBIX KOHCTPYKIIUMN.

MarepuajibHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIIbl, KOHCTIEKTHI JICKITHA.

3ananmue:

Pemure 3amaun:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

—>

1. Jauel aBe Touku: A(m;—n;0) U B(p;—n; 2).Pa3noxure BekTOp AB 1O BekTOopaM 0a3uca u
HAWJUTE €r0 JJIUHY.

- - - — — — -

2. Jlaubl BekTopsl a=Pi— j+MK u b=ni+ pk Haiigure KOOpAUHATHI BEKTOPA ¢ —ma—nb

— - > —
3. Beruucnure ckajasipHOoe mpousBelcHHe BekTopoB(a—2b)-a, ecim a:{— m; n; p} u

b ={0;—p;n}.

- —
4. Tlpu KakOM 3HAUCHHH «x» BEKTOPBI A = {m;—n; X} u b ={-2m;2n; p} 6ynyr konmuHEapHBIME?
5. B TeXHONOrHYECKOW KapTe 3aJaHa’]IeKTpUYecKas IeMb W3 MapaiebHO COCAUHEHHBIX

3JICMCHTOB!:
I Ig I; ls
C—|> —— ¢ —>= b —= a
U I, I, I3 o= {1y Is
o

Haiinute BekTOp TOKalHa BXOJ€E »JIEKTPHUECKOH IeMH, eci TOKM TapaiieldbHbIX BETBeH MOXKHO
3afaThk Bektopamu: [1(N;m;p),1o(2;n;7),15(3;m;1),14,(0;n;3),I5(4;2n;1).

6. Teno, Ha KOTOpOE JAeiCTBYeT MOCTOsIHHAA cuna F = (2n; —3p; 5), mepeMeIaercs 1o oTpesKy
npsiMoit U3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOH CHITBIL.

I[opsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a1aHUS.

2. Tlonmb3ysick KOHCHEKTaMH JIEKIUH, MoAOepHTe HYXHYIO (OpPMYITy HIA COOTBETCTBYIOIIEE
YCJIOBHUE JIJISl pEUICHUS 3a/1a4u.

3agaya Ne 1. /Tanbl Touku A(—3;1; —1) U B (2; —4; 1).

N .
Pasnoxxure BeKTOp AB MO BEKTOpaMm 0a3uca U HAMIUTE ero JTHHY.
Pemrenue.



1) AB = {2 - (-3);—4 —11—(-1)} = {5;-5;2} - KOOpAMHATBHI BEKTOPA.
2) Pa3noxkuM AB IO BeKTOpaM Gasuca:

AB =5i-5+2K.

3) dnuny |AB| Haiiziem 1o dbopmyie:

al=+x*+y*+2%;
|
AB|=./5% + (=5)% + 2% =/64 =/9.6 =3./6 .
3amaua Ne 2.
Jlanbl BekTopsl @ =i—3 j+ K 1 b = 2i+ k .Haiixure KOOpAUHATHI BEKTOPa ¢ — a— 2 b .Pewenne
a={-31}.

b={-201); 2b={ 402}.

c=a-2b={-31 - {402)={l- (4):-3-01-2)={5-3-1].
3amada Ne 3

Brrauciute ckansipHoe npoussecHue (2 2+ B) . g, eclti g = {1;0;3} H B: {2;—1;1}.
Pemenue

1) Haiiném xoopuHATHI 2 a:

24 =120

2). Haitném koopauHaThl 2 a+b:

2a+b={2.0:6}+ {2:-11} = {417

3). Haiiném ckanspHoe mpou3BeeHuE:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBerT: 25

3amaua Ne 4.

N

2 1.3
[Tpu KakOM 3HAYEHHH «x» BEKTOPHI A = {4;—6; X} ub= {— > ; 2 ;3} OyAyT KOJJIMHEAPHBIMU?

YcaoBue KOJUIMHCApHOCTU BEKTOPOB:

N N X1 . yl . Z1
a W b KOJUIMHEapHBI, €ClIi — = —— = —— .
X, Y, I,
[Tonyunm:
4 _-6_x
1373
2 4
X
—8=—; x=-24.
3
OTBeT: x=-24.

3amaua No5 B TexHOonmornyeckoi kapre 3agaHa dJIeKTpUUecKas Ienb U3 MapajijIeIbHO COSTUHEHHBIX
3JIEMEHTOB:



4]
4]
4]

(o, - * *

Haiinute BeKTOp TOKa [HA BXOJE AIEKTPHUYECKOH IIeNH, ecM TOKM MapayielbHBIX BETBEH MOKHO
3amaTh Bektopamu: 11(1;2;3),12(2;1;7),15(3;1;1),14,(0;2;3),15(4;2;1).
Pemrenue:

3anuchIBacM B BEKTOPHOU opme ypaBHEHHE TTepBoro 3akoHa Kupxroda.

Tok Ha BXOAC LECIIN paBCH CYMMC TOKOB BCEX MapalJICIIbHBIX BETBEU:
I_=I_1 +I_2 +I_3 +I_4 +I_5
I= (142+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3anaua Ne6
Teno, Ha KOTOpOE ACUCTBYET MOCTOsIHHASA cwiia F = (4; —3; 5), mepeMeraercs 1o 0Tpe3Ky HpsMoi

u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Beruncaure paboTy 3TOi CHITBL.
Pewenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Bocronb3yemcst popmyioit W= F*AB=4*6-3*1+5*3=36
dopma nmpeacTaBJieHUs pe3yJbTaTa: BBINOJHCHHOE 3a/IaHKE.

Kpurtepun ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka '"xopomo' CTaBUTCs, €CJIM BBIOJTHEHBI TPEOOBAaHUS K OIEHKE "OTIUYHO", HO JAOMYIICHBI
2-3 HenoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka ""Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIMTOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl 4 BEKTOPbI
IpakTnyeckoe 3ansaTue Ne 40

«JlekapToBa cucTeMa KOOPAUHAT HA IUVIOCKOCTH. YPaBHEHHs IPSIMOM, OKPYKHOCTH. Pemenue
3aa4 HA PacHoJI0KeHue NPAMBIX HA IVIOCKOCTID)

Henb: HayuuThcs pemarh 3aJaud Ha HAxXOXKIACHHE YpPaBHEHUH MpPSAMBIX M OKPYKHOCTEH, Ha
pacnojoKeHue MPSMbIX Ha MIIOCKOCTH.



Brinosinenue padoTsl cnocod6cTBYeT GOPMUPOBAHNIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKI_[I/II\/JI.

3ananme:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJIM4YEeCTBO OYKB B (paMUITHH

P- MecsAL pOKAEHUS

1. HaiiTu TouKy nepecedeHus NpsMbIX: mx —py+n=0 U x—y—p = 0.

2. Haiinure ocTphli yro MeX1y IPsIMbIMH:

mx+ny—p=0Hunx—py—nm=0.

3. CocTaBbTe ypaBHEHHE HPAMOM, mapamiensHoil npsmoit PX+Y—M=0 u npoxonsmeii yepes
TOYKY A(—n;1).

4. U3 Ttouku A(m;—1) Ha mpsamyro NX+ Py +1=0 omymeH nepneHaukymnsap. CocraBbTe €ro
yYpaBHECHHUE.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 33aHMUSL.

2. Tlonb3ysAch KOHCHEKTaMM JIeKUUH, Hoadepure HYKHYIO (OpMyldy HIM COOTBETCTBYIOILEE
yCIJIOBHUE JJIsl PELEHUS 3a7aun

3amadga Ne 1

Haiitn Touky nepecedeHus NpsMbIX:
2x+3y-12=0u x-y-1=0.

Pemmmm cucremy:

{ZX +3y-12 =0, {2(1+ y)+3y-12 =0,

X—-y-1=0; X=1+Yy;
2+2y+3y-12=0, (5y=10, |y=2
x=1+Yy; x=1+y,; |x=3.

OtBer: Touka M (3; 2).

3amaua Ne 2
Ornpenenuts yroia Mexay IpsiMbIMH, 3aJJaHHBIMH YPaBHEHUSIMU:

2Xx—-3y+6=0u x+5y-2=0.

Pemienne
Haiinem yrnosbie KO3 (GUIIMEHTH TUX MPSMBIX:
2x—-3y +6=0; X+5y—-2=0
-3y =-2X—-6, Sy=—X+2,
y:§x+6, y=—1x+g,

3 5 5
K, =§. k, = —%.



k, —k
[loxcraBuM  HalilcHHBIE  3HAYECHUA ki, m k, B Gopmyny:tgp=—2—"

1+k, -k,
1.2 18
5 3 _ 15 __
Wp=—"7 213 ~ -
1+(—2)-—
5 3 15
tgp=-1 ¢=135°

[Tonmy4eHHBI Yronm MeXAy HpsSMbIMH - Tynod. CMeXHBIH ¢ HUM, OyOeT OCTpBId, TO ecTb

¢, =180° —135° = 45°,

3agaga Ne 3

1. CocraBbTe ypaBHeHHE TpsAMOii, mapamiensHoit npamoit 9X +3Y —7=0 u npoxoasmeit uepes
Touky A(-2;6).

Pemenne
CocraBum YpaBHEHHE Iy4yKa IIPSIMBIX, IPOXOJAIINAX qyepes TOUYKY
A(-2;6).

y—6=K(x+2)

Haxomuwm yrinoBoii koahpuiiveHT JaHHo# npsaMoii:

3y =-5X+1,

y=—§x+z' k =—§.

3737 3

Tak Kak npsiMple nmapajienabHsl, T0 K, = —g - YIII0BOM KO PHUIIMEHT HCKOMOH TPSMOH.
IToncraBuM HalieHHOE 3HaUYeHue K, = —2 B YPaBHEHUE IIy4YKa NIPSIMBIX:

y—6=k(x+2):

ocJie Mpeodpa3oBaHMs OIYIUM:

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=K(x +3).

Haiinem yrmooii kospduument K, mpsamoit X —2y +3=0;

—2y=—X-3

1.3,

2 2
1
k, = >
1
VuuThiBasg ycJOBHE MEPIEHIMKYISAPHOCTH HpAMbIX: K, = —k—, HaliIeM ypaBHEHUE HCKOMOMU
2
psAMON

K, =—2.



y—-5=-2(x+3);
y+2x+1=0.
Otger: Y +2Xx+1=0.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJIECHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO M aKKypaTHO BBIIIOJHEHBI BCE
3aIMCU U BBIYUCIICHUS.

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

Ouenka "yla0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTAaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B MPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 42
«Pemienue 3a1a4 Ha NApALIEIBHOCTH NPAMOM U IJIOCKOCTIDY

Hean: Hayunthes pemats 3a1a4u Ha NapajuIesIbHOCTD MPSMOM M IUIOCKOCTH, UCIIOJIB3Ysl MPU3HAK
[apaJuIEIbHOCTH IPSIMOU U IIJIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBisaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEN COLMAIBHOIO U KYJIbTYPHOTO KOHTEKCTa

MarepuanbHoe obecnieuenue: VHauBHIyalbHBIC 3a7aHUs, CIIPABOYHBIE MaTEPHAIbl, KOHCIICKTHI
JIEKIINN.

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3agayalNel

Touka K ne nexut B mnockoctu kBajapara ABCD. Touku M u P - cepeaunst otpe3koB KB u KC.

1). Kak pacnonosxens! npsimeie AD 1 MP?

2). Beruucnure nnuny otpeska MP, eciii ctopoHa KBajpara paBHa n CM.

3angaya Ne2

Ocnoanne AD tpaneruu ABCD naxomautcs Ha tuiockocta P, a ocHoBanne BC oTcTouT oT Hee Ha

o o DA
p cm. Haiiiure paccTostHie OT TOUKH NepecedeHus Auaronaneii Jo mockoctu P, ecm — = men
m

3amaua Ne3
ITnockocts P nepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.



B1C; mapamnensna BC u paBHa p cM, a AC,:C,C= m:n. Haiitu BC.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO POYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JAHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (POPMYITBI TIOHATO0SATCS TIPU PEIICHUU 3a/1a4H.

4. Pemnre 3a7a4y. 3anuIimTe OTBET.

[Ipu pemienun 3amay Ha STy TEMY HCHOJIB3YETCS ONpEEICHUE MapaUIeIbHbIX MPSIMOUA H
IJIOCKOCTH, MPU3HAK MapauIeIbHOCTU MPSIMON U TJIOCKOCTH, a TAK)KE BalllM 3HAHUS U3 TNIAHUMETPHUH.

3anaga Nel
Touku A, B, Cu D He nexar B omHou miockoct. K u M — cepenunsl otpe3koB BD u CD.
1) HWmerot nu oOmmme Touky npsimasi KM u miockocTb, B KOTOPO#t jexkart Touku A,B u C?
2) Beruucnute nepumerp TpeyroasHuka AKM, ecin paccTossHHE MEXIY KaKI0W mapol JTaHHBIX
TOYEK PaBHO § CM.
Jano: e, A€ x, BE «,CE
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst it KM n e
2) Hailti Py

Pewrenne:

1) Touka K sBnsiercs cepenunoii otpeska BD, Touka M- cepenuna otpeska CD. 3HauuT oTpe3ok
KM - cpennsis nunus tpeyronbauka BCD.

Ilo cBOMCTBY cpeAHEN JNMHUM TPEYrojlbHHUKa KM||BC, KM =%BC. CnenoBarenbHo, orpe3ok KM
napajuleJieH MpsAMOH, JIeKalled B IUIOCKOCTH. [lo mpu3HaKky mapajuleIbHOCTH NPSMOW M IUIOCKOCTH,
oTpe30k KM U m10cKoCTh apajuiesibHbI, T.€. HE MEPECEKAIOTCS.

2)Pyyn = AK + AM + KM

KM =BCKM =4 cm.

Pacemorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbic
PaBHOCTOPOHHHUE TpPEYroJIbHUKH, a oTpe3ku AM m AK- mennaHbl M BBICOTBI 3THX TPEYrOJIbHUKOB.
Haitnem 3tu otpe3ku:

AK = AM=+AC?—MC?

MC=4cMm.

AK= AM=+82 —42=,/64 — 16 = 48 =43 cM

P =4+4V3 +4/3 =4+8/3m

3amaua Ne 2

OcnoBanne AD tpaneruu ABCD naxoautcst Ha tuiockoctH P, a ocHoBanue BC oTcTouT 0T Hee Ha
o o DA 7
5 cM. Haiiure paccTossHEE OT TOYKH ITepeceueHUs JMaroHaae o mIockocTu P, eciou ==
& v Jano:
ABCD - tpaneuus,
DA

[ 24 =7 BB1=5cMm, BB1- P
CB 32



Haittu: paccrosaue or M 1o mmockoctu P

Pewenne

1) U3 touxu M nposenem k miiockoctu P nepnennukynsp OM. CnenoBarenbHo, OM- paccTosiHue
oT M 1o miockoctu P.

2) Paccmotpum AADM u ACBM

£BMC = #DMC KaK BEPTHKAJIbHBIC

£CBM = £ADM Kak HaKpecTaexaue npu napamienabubix npsaMeix BC u AD u cexymeit BD.

DA DM AM
3HayuT, AADM U ACBM MOAOOHBI U — = — = —,
co BM M
DA 7 DA oM AM 7
T, bAa_oDM_aM_

cB 2 ¢D BM M 3

DM 7 7 3
=-=DM=—BD,BEM =—BD

BM 3 10 10

3) Paccmotpum ABB,D 1 AMOD

£D — obwni,£BB; D = +MOD = 90° = ABB,D ~AMOD
B5, _ BD

MO MD
BB, _ BD 10

MO 07BD 7
7

MO =—BD
10

MO=-_-5=35cm.
10

OrtBerT: 3,5 cm.
dopMma npeacTaBJIeHNs Pe3yJbTaTa: BRIIOJIHCHHOE 3a/IaHNUC.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "y10BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IpakTnyeckoe 3ansaTue Ne 43
«PemieHne 3a1a4 HA NEPHEHAUKYJIAPHOCTb NMPAMOM M IJIOCKOCTH

Ieas: HayunThcs MCnosib30BaTh NPU3HAK NEPIICHIUKYISIPHOCTH MPSAMOM U TUIOCKOCTH, TEOPEMY O
TpEX MEPIEHIUKYIIApax MpU PELICHUH 3a1a4.

Brinosinenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:

OK 01 BeiOuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K



Pa3JINIHBIM KOHTCKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHKAIIMIO HA TOCYJAPCTBEHHOM sA3bIke Poccuiickoin
denepanyy ¢ y4eTOM OCOOCHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTa

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

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 To4ku niepecedeHus ero auaroHaneii nposeaeH otpe3ok OF, tak, 4to AF = CF
, BF =DF. Jloxaxwure, yto OF mneprneHIuKyIspeH IMI0cKocTH pombOa, oTpe3ok ACneprneHIuKylnspeH
mwiockoctuBDF.

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 paccTosiHie oT TOUkH D 10 CTOpOHBI
AB.

3anaua Ne3

Touku A u B nexxat B minockoctu o, M — Takas Todka B MPOCTPAHCTBE, A KOTOPOM AM = m
, BM = n ¥ OpTOTOHAaJbHAs MPOCKIIUS HA IUIOCKOCTh 0. 0Tpe3ka BM B Tpu paza OoJibliie OpTOrOHAIBHOMN
MIPOEKIIMU Ha 3Ty MIIOCKOCTh oTpe3ka AM . Haliaure paccrosiHue ot Touku M 10 TIIOCKOCTH o .

3anaga Ne 4

Beicota npsimoyroneHoro tpeyrosnbHuka ABC, omymeHHas Ha runoteHy3y, paBHa P cMm. U3
BepmuHbl C mpsiMOro  yriia  BOcCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuueM CM = m+ n cM. Haligute paccrosiaue ot Touku M 1o runorenyssl AB.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTenbHO IPOYUTANTE YCIOBHE 3a1a4H.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaliTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3a1auu, pacCyXkaast OT TOr0O, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemieHnu 3agady Ha 3Ty TEMY HCHOJB3YETCSl ONpENETeHHE NEPIEeHIUKYISIPHBIX NMPSAMOM U
IJIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH NIPSIMOM U TUIOCKOCTH, TEOPEMBI O TPEX MEPHNEHAUKYIAPAX, a
TaK)Ke BalllM 3HAHUS U3 IJIAHUMETPUU

3anaua |

N3 Touku mepeceuenus auaroHaner napamwienorpamma ABCD nposenen orpe3ok OM Ttak, 4ro
MA = MC,MB = MD. Jlokaxwute, 4To 0Tpe30Kk OM nepreHIuKyaspeH IIOCKOCTH MapajuieorpaMmma.

Hano:
M ABCD - nmapannenorpaMm

ACNBD =0
MA =MC MB =MD
0 Jlokazarb: OM-(ABCD)




JlokazaTenbCcTBO

1) Paccmorpum tpeyroiapHuku AOM u COM. OM - obmas cropoHa, MA = MC 1O YCJIOBHIO,
AQ = OC 110 CBOMCTBY JMaroHajieil napauieaorpaMMa. 3HauuT, TPEYTroJIbHUKHU PAaBHbI IIO TPEM CTOPOHAM,
T.e. AAOM = ACOM. CirenoBaTeibHO, £AOM = ~COM.

T. K. 9TH YIJIBI CMEKHBIC H paBHBIE, TO OHH paBHbI 1o 90°, T.e. OM L AC.

2) Paccmotpum tpeyronbhukn BOM m DOM. OM - o0mas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 10 CBOICTBY AnMaroHajiei napauienorpaMma. 3Ha4uT, TPEyroJbHUKH PaBHBI 110 TPEM CTOPOHAM,
T.e. ABOM = ADOM. CnenoBaTenbHo, ~BOM = ~DOM.

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM L1BD.
) ((}}P:![JJ__I;(L:)} = OM 1 (ABCD ) no npH3sHaKy NepneHAUKYIAPHOCTH IPAMONA H IUIOCKOCTH.
3anaya 2
Croponsl TpeyronsHuka 10 cM, 17 cm u 21 cM. M3 BepiuHbl O0JIBIIETO yIiia 3TOTO TPEYTrOJIbHHUKA
IIPOBEJIEH MEPNEHAMKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHue OT €ro KOHIIOB 0
00JIbIIIel CTOPOHBI.

Jano:
c D AABC, AB =10 M, BC = 17cm, AC = 21cm
e BD--(ABC),BD = 15cm
: E——— : Haiitu paccrosiaue ot B u D 1o AC

Pemenue
1) JlomoMHUTENBHOE MTOCTPOEHUE: TPOBEAEMBM L AC,

3nauut, BM- paccrosaue ot B 1o AC.
DM — HawIoHHAaA
EM — npoexnuna HaknoHHo#y = DM 1 AC = DM — paccroaHue ot D go AC
BEM L AC.

2) Hns toro, utoObl HalTu BbicOTy BM TpeyronpHuka ABC, BbUMCIMM CHadajga €ro IUIOIAjlb,
ucnons3ys popmyny I'epona S, =./p-(p—a)-(p—b)-(p—c), = %b“
_ 10+12'?+21 =24 M

Sapc =24 (24— 10) - (24— 17) - (24 — 21) =24 147 - 3 = 84’
3) 3anuem GopMyIty JUIs BIUMCIEHUS oA S, = %ah

[TpumenuM 3Ty GOpMyITy K HallleMy TPEYTOJIbHUKY: S, u5c = %AC -BM.

Bripazum u3 atoit popmynst BM: BM = Liasc

AC
2-84
BM=—=8cM
21

4) PaccmoTpum TpeyronbHUK BDM- nipsiMoyrosibHbIH, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM? = BD? 4+ BM?

DM? = 15% 4 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIeHuKYysipa 10 ctopoHbl AC paBHbI 8 cM 1 17 cm.

®opMa npeacTaBJIeHUs Pe3y/bTaTa: BEIIIOJIHEHHOE 3a/1aHNUE.
Kpurepum ouenku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE



3aMUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 44

«Pemenue 3a1a4 Ha IPUMeHeHNe TeopeM 0 TPEX NMepHeHIUKYJIAPaAX»

Heas: HayunThcs Mcnosib30BaTh NpU3HAK NEPIICHAUKYISIPHOCTH IIPSIMOM U IUIOCKOCTH, TEOPEMY O
Tpex MEPIEHIUKYIApax MIpU PEILICHUH 3a1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIUH.

3aganue:

M- KOJMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amaua Nel

Touku A u B nexxar B mutockoctd oo, M — Takas Todyka B TIPOCTPAHCTBE, MJIs KOTOPOH AM =
m,BM = n¥u OPTOTOHAJIbHAs TPOEKIMS Ha IUIOCKOCTh @@ oTpe3ka BMB T1pu paza Oonbiie
OpPTOTOHANLHOW TPOEKIMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosuue ot Touku M 1o
IUIOCKOCTH 0 .

Bamaua Ne 2

Bricota mpsmoyroisHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepmuHbI C IpsSIMOTO ~ yriaa BOCCTaBlIeH K IJiockocTtu  TpeyronbHuka ABC nmepnenauxymnsap CM,
npuueM CM = m + n cM. Haligute paccrosinue ot Touku M o runorenyssl AB.

3agaua Ne3

N3 TOoukM HaA TUIOCKOCTH TMPOBEICHBI JBE HAKJIOHHBbIE JIMHOM 12 m 15cMm. IIpoekumm 3THX
HAaKJIOHHBIX OTHOCSTCS Kak 2:3. HaliTu paccTosiHMe OT JaHHOW TOYKHU JI0 TNIOCKOCTH.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenpHO NMPOYMUTANTE YCIOBHE 3aauH.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiite ycloBUE 3a/1auu, pacCcyXkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (HOPMYJIBI TIOHAIOOSATCS TP PEUICHUH 3a/1a4uH.



4. Pemute 3amauy. 3anyIINTE OTBET.

IIpu pemeHun 3amad Ha 3Ty TE€MY HCIOJIB3YETCsS ONpENEeNeHUe NEPHEeHAUKYISAPHBIX HPSIMOM U
IJIOCKOCTH, IPU3HAK MEPIEHAUKYIISIPHOCTH IPSIMOM U IUIOCKOCTH, TEOPEMBI O TPEX MEPHEHAUKYISIPAX, a
TaKXe BalllM 3HaHUS U3 IJITAHUMETPUHU

3anayva 1
N3 Touku mepecedyeHus auaroHanei napamwienorpamma ABCD mnpoenen otpe3ok OM Tak, 4TO
MA = MC,MB = MD. [lokaxuTte, 4To oTpe3ok OM neprneHaukyasipeH II0CKOCTH MapajuiesiorpaMmma.

Jano:
M ABCD - napannenorpaMmm

ACNBD =0
MA = MC,MB = MD
D c JlokazaTb: OM-(ABCD)

JlokazaTenbCcTBO

1) Paccmotpum tpeyroiasHuku AOM u COM. OM - o6mias ctopoHa, MA = MC IO yCIOBHIO, AO =
OC 1o CBOMCTBY JuaroHajed napajiesnorpamma. 3HauuT, TPEYroJbHUKHU PaBHBI [10 TPEM CTOPOHAM, T.€.
4AOM = 4COM. CnenoBaTenbHO, 2AOM = £COM.

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM 1 AC.

2) Paccmotpum Tpeyronbaukd BOM u DOM. OM - olmiast ctopoHa, MB = MD MO YCJIOBHIO,
BO = 0D 110 CBOMCTBY JUaroHajei mapasuiesiorpaMMa. 3HaYuT, TPEYTOJIbHUKU PABHBI 110 TPEM CTOPOHAM,
T.e. 4BOM = 4DOM. CnenoBareiabHo, 2BOM = 2DOM.

T. K. 9TH yIJIbI CMEXKHEIE ¥ PaBHBIE, To orr pasHsI 1o 90°, .e. OM LBD.
3) OM 1 AC.

OM L BD} = OM 1 (ABCD ) no npu3HaKy neprneHAUKyJIIPHOCTH NPSIMOM U MJIOCKOCTH.

3anava 2

Croponsl TpeyroabHuka 10 cM, 17 cm u 21 cM. 3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTrOJIbHHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHHE OT €ro KOHIIOB 10
00JIbILIEH CTOPOHBI.

Jano:
¢ ) AABC,AB =10 cm,BC = 17cm, AC = 21cMm
BD-(ABC),BD = 15cm
T Haiitu paccrosinue ot B u D 1o AC

Pemenue
1) I[OHOJ'IHI/ITCJIBHOC MOCTPOCHHUC: IIPOBCACM BM L AC.
3naunt, BM- paccrosaue ot B no AC.
DM — Hak/I0HHas
BM — npoekuust HakaoHHoW ; = DM 1L AC = DM — paccrosanue ot D o AC.
BM 1 AC.

2) [ns toro, utoObl HalTu BeicOTy BM TpeyronsHuka ABC, BbUMCIMM CHadajga €ro IUIONIajlb,
a+b+c

ucroib3yst popmyiy ['epona S, =\p-(p—a)-(p—b)-(p—c), p= >

10+17+21
=—F = 24 cm

Susc = [24- (24— 10) - (24 — 17) - (24 — 21) = V24 - 14 -7 - 3 = 84cm?
3) 3anumem GopMyIty JUIs BEIUMCIEHUS IO S, = %ah

[Ipumenum 3Ty popMyITy K HAIIEeMy TPEYTOIBHUKY: S apc = %AC - BM.



Bripazum u3 3toit popmynst BM:  BM = Z‘Z‘—C””

BM =22 =8cum

4) PaccmotpuM TpeyrosibHUK BDM- npsMoOyToibHBIN, T.K. BD L (ABC).

ITo Teopeme IMTudaropa naiinem DM:

DM? = BD? + BM?

DM? = 152 + 82 = 289

DM =+289 =17 cm

OTBeT: paccTOSIHUS OT KOHIIOB MeprneHAuKysipa 10 ctopoHbl AC paBHbI 8 cM 1 17 cM.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJIECHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHHUS.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM pabOTa BBHIIOJIHEHA HE IMOJIHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

IIpakTnueckoe 3ansaTue Ne 46
«Pemenne 3a1a4 Ha Napa/LIeJbHOCTD MJIOCKOCTEl»

Hean: Hayuutbest HCoNb30BaTh MPU3HAK MMAPAUIETLHOCTH TUIOCKOCTEH U CBOMCTBA MapasuIeIbHBIX
IIJIOCKOCTEH MpHU PEICHUH 3aad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M NUCbMEHHYIO KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM si3bIke Poccuiickoi
®denepanyy ¢ yueToM 0COOEHHOCTEHN COLUAIBHOIO U KYJIbTYPHOTO KOHTEKCTa

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YEeCTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3amaga Ne 1

Mexnay nByMsl nmapajIeabHBIMHM IUIOCKOCTSIMHM 3aKJIFOYEH OTPE30K, JIMHOM m+n cM. Haligure
MPOEKIIMU 3TOTO OTPe3Ka Ha KaXKIYIO MJIOCKOCTh, €CIIU PACCTOSIHUE MEXKY TUIOCKOCTSIMH PABHO p CM.

3amaua Ne 2

IInockoctu M u P mapamiensHbl. U3 Touek A u B miockoctu M mpoBeneHbl K IIIOCKOCTH P



HaKJIOHHBIE AC= m+ncM HUBD = m+n—3 cM. Ilpoexkuus HakimoHHON AC Ha OAHY M3 IJIOCKOCTEU
paBHa m cM. YeMy paBHa npoekius HakiIoHHOo BD?

3anaga Ne3

Mexay nByMs mapauiebHbIMU II0cKoCcTsIMU P 1Q mposenensr otpeskun AC u BD (touku A u B
JexXaT B IIOCKOCTH P), AC=m+n+p 1M, BD = m+n OM , pasHocTh npoekuuid AC u BD Ha oy u3
IJIOCKOCTEM paBHa m IM . HaiiauTe NIMHBI 9TUX IPOEKIUI U PaCCTOSHUE MEXAY IIJIOCKOCTSIMMU.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (POPMYIIBI TTOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a7a4y. 3anuiimTe OTBET.

[Ipu pemenun 3agad Ha 3Ty TEMYy HCIOJB3YETCS OMPENEICHUE MMapalIeNbHbIX IUIOCKOCTEH,
MPHU3HAK MMapajIeIbHOCTH IIOCKOCTEH, TEOPEMBI O TTapasUIeIbHBIX TUIOCKOCTSIX, & TAKXKE BaIllM 3HAHUS U3
MIJIAHUMETPUHU

3agaua Ne 1
Mexny OByMs NapauieIbHbIMU IUIOCKOCTSIMM 3aK/IIOU4EH OTpe3oK, uHodM 10 M. Haitnure
IIPOEKIIMH ITOTO OTPE3Ka Ha KAKIYIO IIJIOCKOCTD, €CIIU PACCTOSIHUE MEXAY IUIOCKOCTSIMH PAaBHO 8 M.

Tao:
SR

C \B/

i

Pemenne

1) Tak Kak IJIOCKOCTH MapajulelbHbl, TO PACCTOSIHUE MEXIYy HUMH - 3TO neprnenaukyisp AC.
IToctpoum npoeknuto orpeska AB Ha rutockocTs . 910 oTpe3ok BC.

2) Paccmotpum TpeyroibHuK ABC- npsMOyToJIbHBIMH.

ITo Teopeme Iudaropa AB? = AC? + BC?

AC? = AB? — BC?

AC? =102 —82=100— 64 =36

AC=6 cm.

Tak kak MI0CKOCTH NapajiesIbHbL, TO MPOEKIIMK OTPE3Ka Ha ATU TUNIOCKOCTH OyyT paBHBI.

Haittu npoexuuun AC

3anaya Ne 2

[Tnockoctu M u P mapamnensubl. U3 Touek A u B mimockoctu M mpoBesneHbl kK miiockoctu P
HakioHHbIe AC= 37cm u BD=125 cm. Ilpoekuus nakmonnoit AC Ha oJjHy U3 IUIOCKOCTEN paBHA 12 cM.
Uemy paBHa npoekins HakIoHHON BD?

Jlano: M| PLAEM,BEM
I AC=37cm,BD = 125¢cmM

prisses




AE 1L P,BK 1 P,CE=12cM
Haittu: KD

Pewenne

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme ITudaropa Ac? = AE? 4+ CE?

AE? = AC? — CE?AE? = 372 — 12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbHuk BKD- npsiMoyrosibHbIil.
ITo Teopeme ITucdaropa BD? = KD? + BK?

KD? = BD? — BK2AE=BK, kak paccTosiHust MeX]ly mapajjieIbHbIMU IJIOCKOCTSIMHU.
KD? = 1257 — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Otser: npoekuust BD paBna 120 cwm.

3anaua Ne3

Mexny nByMs napauienbHbIME 1ockoctssmMu P uQ nposenenst orpeskn AC u BD (touku A u B
nexar B miockoctu P), AC=13 cm, BD=15 cm, cymma npoekuuit AC u BD Ha ogny u3 miiockocTei
paBHa 14 cm . Haiiaure qyinHBI 3TUX MPOEKIMH U PACCTOSIHUE MEXAY IUIOCKOCTSIMHU.

w N7

Jano: Q| P,AEP,BEP
AC=13cM,BD = 15m
AE1 Q,BK LQ,CE+DK =14 cM

i = [VQK Haittu: CE, AE, DK

C

Pemenne

1) Paccmorpum TpeyronbHuK ACE- IpsMOYToJIbHBIMH.

ITo Teopeme ITucdaropa AC? = AE? + CE?

AE?=AC?—CE?

[TycTh CE = x, Torna DK=14-x.

AE? =169 —x*

2) Paccmotpum TpeyronbsHuk BDK- npsimoyronsHbIi.

ITo Teopeme ITucdaropa BD? = BK? + DK?

BK? = BD? — DK*

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x2
AE=BK, kak paccTosiHHs MEXy NapayieIbHbIMU TUIOCKOCTIMHU
3Ha4uT,

169 — x% = 29 4 28x — x*

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =+/169 — 25 =144 = 12 cm

OTBeT: pacCTOSTHUE MEXIY INIOCKOCTAMHU 12 ¢M, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.

dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.



Kpurepun oneHku:

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

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OTHOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IBYrpaHHbIE YIJIbD)

Hean: HayunTbes pemath 3ajjauyd Ha NPUMEHEHUE MOHATUH yriia MEXIy IpSAMOM U MIOCKOCTHIO,
IBYIPAHHOI'O YIJIa, YIiIa MEXy IIJI0CKOCTAMHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHOW JAESATEIbHOCTH HPUMEHHTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCY/IapCTBEHHOM si3bIke Poccuiickoit
deneparyy ¢ y4eTOM 0COOEHHOCTEH COIMATIBHOTO M KYJIBTYPHOI'O KOHTEKCTa

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'ICKIII/If/'I.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (pamMUIINU

P- MecsAL pOKIAEHUS

1) U3 Toukn A BHE IUIOCKOCTH MPOBEAEHBI K IIOCKOCTU MEPIEHAUKYIAP AB = n CM U HAaKJIOHHBIE
AC u AM, oGpa3syromiye ¢ MIOCKOCThIO YTIIbI 30°. Haiizure Yroja MeXIy HaKJIOHHBIMU IpsAMoM. Halinure
CM.

2) KaTeTsl mpsIMOYTOJIBHOTO TPEYroJbHUKA PaBHBI n CM U n +m cM. OnpeaenuTe paccTosHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOPasi IPOXOIMT Yepe3 THIIOTeHy3y u coctaBiser yroi 30° ¢
IIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha peOpe mpsimoro JIByrpanHoro yria. AA; u BBi- nepnenaukymnspsl k
peOpy, IpoBEIEHHBIE B Pa3HbIX IpaHsAX, MpUueM AB= m cM, AA; =n+m cM, BB, =n — 1 cMm. Haiigure
A1B1.

IHopsiAoK BbINOJIHEHUS PA0OTHI

1. BHMMaTEnbHO NMPOYUTANTE YCIOBUE 3a0a4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CACIAlTe PUCYHOK.

3. Ilpoananu3upyiiTe yCIOBUE 3a/1aud, pacCykaas OT TOTO, YTO HYXKHO HaWTuU. BcnoMHure, kakue
TEOpeMbI U (HOPMYIIBI TOHATO0SATCS TIPU PEIICHUH 3a/1a4H.



4. Pemnte 3aga4y. 3anuiiuTe OTBET.
[Ipu pemiennu 3a1a4 Ha ATY TEMY HCIOIb3YIOTCS ONPEAEICHHS YIila MEX Y MPSAMO U MIOCKOCTHIO,
JBYTPAHHOTO yTiia, IMHEMHOTO YIJla ABYTPAHHOIO YTIiia, @ TAKKE BAIlM 3HAHUS U3 TUIAHUMETPUH.

3amauva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepe3 MEHbIIIYIO CTOPOHY
IIPOXOJUT IUIOCKOCTb, COCTABISIONIAs C IUIOCKOCTBIO TpeyroibHuka yron 45°. Haiimure paccrosmue
MEXy INIOCKOCTBIO U BEPIINHOM B.

B

i JlaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A D AC € a, @ = 45°
C

Haittu: Paccrosuue ot B 1o a

Pemenue

1) lononHUTENbHOE MOCTPOSHHE: IPOBEAEM BD L @« = BD — paccToAnHe oT B o miockocTH a.
EM 1L AC = DM 1 AC no TeopeMe 0 TpeX epHeHJHKYIAPAX.

3HauuT, £BMD — nuHeNHBI YTOI ABYTPAHHOTO I3, £BMD = 4509,

2) B tpeyronsuuke ABC Haiinem BeicoTy BM.

CHayvaJia BEIYMCITAM IUIOMAAb TPEYrodbHuKa 1o popmyse ['epona:

Sa =\."'rp' (p—a)-(p-b)-(p—c)

p= 9+25+5 — 10

Sssc =3AC- BM=> BM = 245

2102 _ 44/Zcm

BEM =
3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 10 TOCTPOEHHUIO.
22 — sinZBMD

BM

BD = BMsinZBMD

BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4cM.

OrtBer: pacCTosIHUEC OT B no nnockoctn 4 cMm.

3anaua 2
Konusr otpeska MK nexar Ha rpaHax mnpsMoro JasyrpadHoro yrma. MM; un KKi-
MEePIEeHIUKYIAPHI K pedpy, mpuaeM MK=13 cm, MM31=12 cm, M;K;=3 cm. Haitaure KKj.

AN JaHo: < @aff = 90°

HEY o MK =13 o, MM, = 12 e, MyK, = 3 cm
prESaN MM, 1 a,KK, L a

S s Haiitu: KK,

T e

Pemenue



1) IlocTpouM JIMHEHHBIA yroj ABYrpaHHOro yria. /[is atoro uepe3 Touky M mpoBeneM OTpe3ok
M;E, napannensHbiii u paBHbid KKj.

KK, L a, cnefpoBaTenbHo, M, E 1 a.

< MM, E — nuHeliHblil yTOI JBYTPaHHOTO YT/a,3Ha4nuT < MM, E = 90°.

2) PaccmoTtpum AMEK

ME- HakioHHas K mockocty f, EM1 — ee npoekuus Ha 3Ty miaockocts, EM, L EK( T.k. EM1Ki{K —
IIPSIMOYTOJIBHUK 110 nocTpoeHuto). CnenosarensHo, ME | EK ( 110 Teopeme 0 TpeX NEepIEHAUKYISIPax) U
AMEK — npamMoyToIbHBIH.

[To Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

MEZ = 132 — 32 = 169 — 9 = 160

ME = /160 = 44/10 cm

3) PaccmoTpum AMM, K — npsaMoyTonsHbIH, T. K. << MM, E = 90°.

ITo Teopeme IMudaropa ME? = MM, 4+ M, E?

M,EZ = ME? — MM, 2

M,E? =160 — 144 = 16

ME=4 cm.

3naunt, KK1=4 cm.

OtBet: KK1=4 cm.

(I)opMa NMpeacTaBJdCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMucH, BEIYUCIICHUS, PUCYHKU U TpapUKH.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYILIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh NPABWIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAOOTHI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 4.3 MHOrorpaHHMKM M KpyIJble Teja
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha NpU3MY»
Heanb: Hayunthes pemath 3aa4u ¢ IPU3MOit
Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoQecCHOHANbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K

Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpeJCTBA IOMCKA, aHaIM3a M HHTEPIpeTaluu HHQOpMaIuu |

PIH(I)OpMElI.[HOHHLIC TCXHOJOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(I)CCCHOHaHLHOﬁ ACATCIbHOCTHU

OK 06 IIposBisaTh rpakJaHCKO-NATPUOTUUYECKYIO MO3ULIHIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEIACHUE
Ha OCHOBC TpaaWLIMOHHBIX pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHBIX I.IGHHOCTGfI, B TOM 4YHUCJIC C YUYCTOM



rapMOHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEJIUTHO3HBIX  OTHOIICHWH, TNPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEICHUS

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpeibl, pecypcocOepekeHUI0, IPUMEH ST 3HAaHUS 00
W3MEHEHUU KIMMaTa, TMPUHIUINB OEpexIIMBOro IMPOU3BOJACTBA, J(PGEKTUBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Hcmonb3oBarh cpenctBa (pU3WYECKON KyJIbTYPhI JJII COXPAHECHUS W YKPEIUICHUS 30POBbS B
nporecce MpohecCHOHATBHONW JEATENbHOCTH M TOJJICpPKaHUs HEO0OXOAMMOTO YPOBHS (hU3HUYECKOMH
MOITOTOBJICHHOCTH

OK 09 Ilonb3oBaThCcsi MpOQEecCHOHATBHON MOKyMEHTAllMel Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
S3BIKaX.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganue:

1.0cHoBanue mpAMON MPHU3MBI - TPEYTrOJBbHUK, CTOPOHBI KOTOPOro paBHBI 4 M, G0okoBOe pedpo
pu3Mbl paBHo 8 M. Haliure miioma/ip noiHoi HOBEPXHOCTH IPU3MBI.

2.0cHoBaHME TPSMOM PU3MBI — MAPATUIEIIOTPAMM CO CTOPOHAMU 4 CM B 6 CM U YTJIOM MEXKIy HUMHU 60°.
Beicora npusmsl 12 cMm. Haiitu nosHyro noBepXHOCTb U 00bEM.

MHOrorpaHHMKOM Ha3bIBAETCS TEJIO, OTPAHWYCHHOE IUIOCKMMU MHOTOyrojibHUKamu. OOmme
CTOPOHBI CMEKHBIX MHOTOYI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOIpaHHUKA. MHOIOyroJbHUKH, KOTOpBIE
OTPaHUYMBAIOT MHOTOTPAaHHMK, HA3bIBAIOTCA €ro rpaHsIMU. ['paHM MHOrOrpaHHHMKA, CXOJISLIUECS B
OJHOW TOYKEe, 00pa3yl0T MHOTOTPAHHBIM Yroj; BEpLIMHBI TAaKUX MHOTOIPAaHHBIX YIJIOB HAa3bIBAIOTCA
BepIIMHAMM MHOTorpaHHuka. lIpsmele, coenuHstonme 1Be Kakue-HUOYIb BEPILUIMHBI, HE JIEXKAlIUEe Ha
OJIHOM I'PaHHU, HA3bIBAKOTCS AMArOHAJISIMH MHOTOIPAHHHUKA.

IIpusma — MHOTOrpaHHUK, JIB€ TpaHM KOTOPOIO SIBJISIOTCSI PAaBHBIMH MHOTOYTOJbHUKAMU,
JEKAIUMHU B MapaJUICNIbHBIX IUIOCKOCTSAX, @ OCTAJbHBIE T'PAaHU — IapajuleJIorpaMMaMi, UMEKIUMHU
o0111e CTOPOHBI C 3TUMU MHOTOYTOJIbHUKAMHU.

[Ipsimas mpu3ma Ha3bIBaeTCs MPABUJIBHOM, €CIIM €€ OCHOBAHUS — MIPABUJIbHBIE MHOTOYTOJIbHUKH.

IInomaab0 MoOHONH NMOBEPXHOCTH IPHU3MbI Ha3bIBaeTCs CyMMa IUIOHIa/eld BCeX €€ IpaHeH, a
IJI0IA/IbI0 0OKOBOI MOBEPXHOCTH IPU3MBI — CyMMa IUIONIA/Iel ee OOKOBBIX IpaHe.

S,,,=2S,,+S

ocH box
IL1omans 00K0BOM MOBEPXHOCTH MPSIMON MPU3MBI paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

S6or< = P ’ h
O01béM npsiMoii MPpU3MBbI PABEH MPOU3BEACHHIO TUIOMIAIN OCHOBAHMS HA BBICOTY.
V=S,-h

IMopsinok BBINOJTHEHUS PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

3agaua 1: OcHoBaHHe TPSAMOW TIPU3MBI - poMO C BbICOTOM 2 aM. Ilmomans OOKOBOWM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, @ TUTOI@A/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 av?. Haiiure BBICOTY ITPU3MBI.

Pemenue

O003HaYMM CTOPOHY OCHOBaHHS ¢, @ O0KOBOe pedpo bPasHuMIly MexIy IIIONMa b0 MOTHOM TTOBEPXHOCTH
MIPU3MBI U TJIOMIA/IbI0 OOKOBOW OBEPXHOCTH MPU3MBI — 3TO YABOSHHAS



IJiomaab OCHOBAaHUS IMPU3MBI.

L Sem2a > 2a~128-96=32 = a~16

 Semdah=96= h=Ztors ooy
Omer: 15m. %
3agaua 2: OcHOBaHUE NMPSIMON MPU3MBI - IPSIMOYTOJIbHBII TPEYTONIbHUK, KaT€Thl KOTOPOT'O PaBHBI
5Mu 12 M, 6okoBOe pedpo mpu3mbl paBHo 10 M. HaiinuTe ruromaas noaHOH MOBEPXHOCTH TIPHU3MBL.

Penrenue

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 NMpeaAcCTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTiaM4HO'" CTaBUTCA, €clii pa0OTa BBHINIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIUMOM TOCTEIOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

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

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckoe 3ansitue Ne 48

«PemeHue 3a1a4 HA MUPAMUIY»



Heab: Hayunthes pemath 3aa4u ¢ TUPaMHUION
BoinosiHeHne padoThl coco0CTBYET (POPMUPOBAHUIO:

OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHajIM3a M HMHTEPIPETAluH HH()OpMaIUu |

I/IH(bOpMaI_[I/IOHHBIe TEXHOJOTHH JJIs1 BBIIIOJIHECHUS 3aJa4 HpO(i)eCCHOHaHBHOfI JACATCIIbHOCTH

OK 06 TlposiBnaTh TpaaaHCKO-TATPUOTUUYECKYIO MO3ULIKIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIIE C Y4ETOM
rapMoHHu3alunu MCXKHAITMOHAJIbHBIX u MCKPCIIMTHO3HBIX OTHOMGHHﬁ, MNPUMCHATH CTaHdapThI
AHTUKOPPYIILMOHHOTO OBECHUS

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO INPOMU3BOACTBA, 3PPEKTHUBHO JIEHCTBOBAaTH B
I-IpGI‘}BI-;I‘I%ll\/JIHI)IX CUTyalusax

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOM KyJIbTYPbI Ui COXPAHEHUS U YKPENJEHHs 370pPOBbs B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJIrOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Nmpo(hecCHOHATBHOM JOKyMEHTAllMe Ha TOCYyJapCTBEHHOM M HMHOCTPaHHOM
A3BIKAX.

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

3ananne:

1.Haiinute 00beM NpaBUILHON YETHIPEXYTONBHOM MUpPaMU/IbI, BBICOTA KOTOPOH 4 ¢M, a TUaroHajb
OCHOBAHHA 8 CM.

2. HaifTu mDONHYIO TMOBEPXHOCTh MpPSMOM NHpaMHJbl, B OCHOBaHMM, KOTOPOH JIEXHUT
paBHOOEPEHHBIN TPEYTroNbHUK C OCHOBAaHMEM 5 cM M OOKOBBIMU cTOpoHamu 6 cM. bokoBwle pebpa
nupamusl 12 cm.

IImpamma — 5T0O MHOTOTPaHHUK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHUE MUPAMU/JIbI, TPEYTOJIbHUKU - 0OKOBbIE IPaHU C OOIIEH BEPIIMHOM,
Ha3bIBAEMOW BepIIMHOM mupaMuabl. [lepneHnuKynsp, ONyIIEHHBI W3 BEPIIMHBI NHpaMHUABI Ha €€
OCHOBaHUE, Ha3bIBAETCS BHICOTOM MUPAMM/IBI.

[Tnomaab MoNMHOM MOBEPXHOCTH MUPAMHUABL:  Spom = Sgox + Socn

V:lsocn'H

O0Bem nupamMubl:

Ilpasunvnaa nupamuoa

[Mupamuna Ha3pIBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHWE — MPABUIBHBI MHOTOYTOJIbHHK, a
OTPE30K, COEAUHSIONINN BEPIINHY MMPAMUbI C LIEHTPOM OCHOBAHUS, SIBIISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mpaBWIBHONM NHpaMUIbl paBHbI, a OOKOBBIE TI'paHU SIBISIOTCS PABHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota ©0KOBOIl I'paHHM NpPaBUJIBHOM MUPAMU[bI, MPOBEACHHAs W3 €€ BEpIIMHBI, Ha3bIBAETCS
anogemoiu.

IInomans 00KOBOW NMOBEPXHOCTH NPABW/JILHOW NMHMPAMHAbI paBHA IOJIOBUHE IMPOU3BEACHUS
nepuMeTpa OCHOBAaHUS Ha anogemy.

S :lp ¥4

box 2 ocH



IL1omane MOJIHOM MOBEPXHOCTH NPABUJILHOM MUPAMU/bI:

=SOCH+£P-I
2

NnoJlH

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK

2)3anucarh KpaTKO yCIOBHE 3aJ1a4U
3) OopMuth pericHue.

3amaua 1: CtopoHa OCHOBaHUS HpaBpgmHoﬁ YeTBIPEXYrOJIbHOW MUpaMuIbl paBHa 4 cM, a amnodema
00pasyer ¢ II0CKOCThIO OCHOBaHUs yroi B 60°. HaliauTe mioma s mojHoN HOBEPXHOCTH MTUPAMMU/IBI
Pemenue:

o8

EH=Ypc->
2
LESH =90°-60°=30°=> SE = 2EH = 4
1 : 2
Swoan =442 AB+ AB* =2-4-4+ 4 =48 (cm”)

OteerT: 48 cM’,
3agava 2: OcHoBaHME TUpaMUIbI —pOMO, MaroHaM kotoporo pasHbl 30 cM 1 40 cM. BbicoTbl GOKOBBIX
TpaHeil, POBEACHHBIE M3 BEPIIMHBI TUPAMUIIBI, 00pa3yroT C BHICOTOM MMPAMUJIBI YIJIbI, PABHbIC 30°. Haiiyre 0Gbem
MUPaMUJIBL.
Perenue:
AC=40 = AH=HC~20

BD=30= BH=HD =15
) AB=N|202+152=25 .

HE=%BC=12,5

SE = 2HE = 25
SH = VSEZ -—HEZ =

2
= 252—%-.:25.‘/5

—

2

..... V3 V3
=774 30'25'T=5000"'2"=2500‘E (em)

y 11

Otset: 250043 on.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJHEHBI BCE
3aIIMCH U BBIYMCIICHMS.



Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMUKH M KPYIJible TeJia

IpakTHyeckoe 3ansTue Ne 49-50
«Pemenne 3a1a4 HA BbIYNCJIeHNE 00bEMOB M MOBEPXHOCTEH MHOTOTPAHHUKOB»
Hean: Hayunutbces pemaTh 3a/1a4u Ha BEIYUCIEHUE 00bEMOB U IMTOBEPXHOCTEH MHOTOTPAaHHUKOB.
Brinosinenue padorsl cnnocodcTByeT (POPMUPOBAHNIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUN |

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJTHCHUA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OK 06 IlposiBnaTh TpaxaaHCKO-TATPUOTUUYECKYIO TO3UIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUMCKUX IYyXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C YYETOM
rapMoHus3alvu  MCKHAIMOHAJIBHBIX U MCKPCIIUTHUO3HBIX OTHOMGHHﬁ, IIPHUMCHATH CTaHAapThI
AHTUKOPPYIIIMOHHOTO OBECHUS

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXAIOLIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMara, MPUHLUIB OEpeXIMBOr0 MPOMU3BOACTBA, HPPEKTHUBHO JEHCTBOBAaTH B
‘-Ip€3BI>I‘-IaI\/’IHI)IX CUTyalusx

OK 08 Hcmonb3oBaTh CpeicTBa (PU3MUECKOM KyJIbTYPbI U COXPAHEHUS MU YKPENJEeHHs 370pOBbs B
npouecce MpodeccnoHabHON JEesATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUEeCKOn
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi npohecCHOHATBHOW JOKyMEHTAllMed Ha TOCYJapCTBEHHOM M HWHOCTPaHHOM
A3BIKAX.

1K 1.2 BoInoaHATh CTaHJapTHBIE (TUIOBBIE) pacueThl CTPOUTENIBHBIX KOHCTPYKIIHH.

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

3aganue:

1. Omnpenenure Bua u Haiaute nepumerp cedenus kyboa ABCIA;1B1Ci/li mockocTsio,
npoxopsmien uepes peopo A1lly u cepenuny pedbpa BB1, ecniu qimHa peGpa kyda paBHa § cm.

2. Onpenenute BHUA U HalWgure nepumerp ceueHuss kyba ABCJ/IA1B1Ci/li miockoctsio,
npoxosmien uepe3 Touku A, /Il u cepenuny pedbpa CCi, ecnu nimuHa pedpa Kyda paBHa 4 cMm.

3. HaiiguTte ruiomazb MoBepXHOCTH paboueil netanu, n300pakeHHON Ha pUCYHKE (BCe BYTrpaHHBIE
YTJIBI TIPSIMBIE).
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5.TpeOyercs ycTaHOBHUTH pe3epByap AJis BOJbl eMKocThio 15 M3 Ha miomiaake pasmepom 4,5 M X
3,75 M, cirykarmiei uist Hero qHoM. Haliaure BBICOTY pe3epByapa.

IMopsiiok BbINOJTHEHHSI PA6OTHI:

1) BbIIOTHHUTE YEPTEK

2) 3ammcarth KpaTKo yCIOBUE 3aa4u
3) Odopmurs perieHue 3aaaun

3anaua 1: [lan xy06 ABC/[A1B1Cy/[1. Jlokaxure, uto ceueHue Kyda rockoctbio A1C1K, rae Touka
K - cepenuna /[C - Tpanerusi.
B, C,

A D
Pemenue: MK]||A;C;, motomy uro (A3/]1C1) mapamnensHa (AHC), a MK wu A;Ci - JOWHUH
nepeceyeHus: 3Tux miockocreid. MK||A1Cy, AlM‘H' C1K, MK#A,C1, 3naunt MA;C1K - Tpanenusi.
3agaua 2:

Han xy6 ABC/[A1B1Ci/11. Jokaxure, 9To ceueHune Kyba miockocTbio A181K - mapannenorpamm.

A, B,

pEiiig 7
Pemenne: (AA1B1)||(A11C), o A1B1||/IC u A1B1=/C. (AA/1)||(BB1C1), T0 A/||B1C, 3Hauut
A1B1C/ - mapannenorpamm.



3agaua 3:

Haiinure momaas moBepXHOCTH pabodeii neTanu, n300paKeHHON Ha PUCYHKE (BCE IBYTPaHHBIC
YTJIBI IIPSIMBIE).

Pemenne: [1n0mans NoBEpXHOCTH 3alaHHOM J€TalIM -3TO IUIOIIA b MHOI'OIPAaHHUKA, paBHA
Pa3HOCTH IJIOIIAIU MIOBEPXHOCTH MPSIMOYTOJIBHOTO Napajuienenunena c peopamu 2, 4, 5 u 1Byx
Iiouaiel KBaJpaTroB co CTOPOHOM 1:

2#4x5+2x2+«54+2%2%4—-2+1%1=74

OTtBeT: 74.

3anaua 4:
Hatigure o6beM paboueit geranu, n300paKeHHOW HA PUCYHKE (BCE JBYTPAHHBIC YTIIBI MPSMBIC).

/ |
| ’

1 |

(S

\
N\
PSRN

Pemenne: O6beM aHHOM eTaiy paBeH 00beMy MHOTOIPaHHUKA U PaBEH Pa3HOCTH 00bEMOB
napajuienenunenon ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3+4+4—-1+1=1=47

OtBert: 47

3anaua 5.

Tpebyercst ycTaHOBUTH pe3epByap Uit BOJbI eMKocThio 10 M3 Ha mumomazake pasmepom 2,5 m x 1,75
M, ciyKamien st Hero 1HoM. Halingute BBICOTY pe3epByapa.

Pemenne: Inomans quaS = 2,56 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10

h=Y=1% =279\
5 4,375

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIlIMCU U BBIYUCIICHUS.

Ouenka "Xopouo' CTaBUTCs, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIIEHbI
2-3 Henmouera.



Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJYYUTh MpPaBUIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia

IIpakTuyeckoe 3ansaTue Ne 51
«Pemenne 3a1a4 HA UMJIMHAP M KOHYC, 1Iap U cepy»

Henp: @opMupoBaTh HABBIKM pPEIICHHsA 3aJa4 HaA BBIYMCIICHUSA DA3JIMYHBIX DJJIEMEHTOB TEI
BpAICHHS, X IOBEPXHOCTEH U 00HEMOB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pelieHus 3ajad NpoPEecCHOHANbHON JEATEIbHOCTU MPUMEHUTENBHO K
Pas3IUYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTaluu HH(QOpManuu u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHMH JJIs BBIIIOJIHCHUSA 3a/Ja4 HpO(i)eCCI/IOHaJII)HOI;'I JACATCIBHOCTHU

OK 06 IIposBasTh IpaAaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMULMOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM YHCIE C Y4E€TOM
TapMOHM3AIUM  MEXHAIIMOHAJIBHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAApThI
AHTUKOPPYIILIMOHHOIO TIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHnI0, MTPUMEHITh 3HaHUsI 00
W3MEHEHUH KJIMMaTa, TMPUHIUNB OEpeXxJiMBOro IMPOU3BOJCTBA, J(PQPEKTUBHO JACHCTBOBAaTH B
Ype3BBIYAIHBIX CUTYAIIHIX

OK 08 Ucmnonb3oBarh cpeactBa (pU3MUECKOW KyJIbTypbl Uil COXPAHEHUS M YKPEIJIEHUS 3/70pOBbsI B
nporecce MpoecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 TIlonb3oBaThCcst MpoQecCHOHaNbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
A3bIKaX.

MaTepI/laﬂbHOC odecneyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTLI JICKITUH.

3aganue:
1.06weM tmmuaapa 120 CM2, ero BeicoTa 3,6 CM.
Haiitu paguyc nunusapa.
2. Bricora konyca 12cwm, pagmyc ocHoBanms 10cMm. KoHyc mepecedeH IIOCKOCTBIO Tak, 4TO B
CEUEHUU TNOJTydnIIcs TpEYroiabHuK. Haliaure paccTosHUE OT 3TOT0 CEUEHUS 10 OCH.
3.PaccrosiHrie OoT meHTpa miapa 10 CeKyIeH TIOCKOCTH PaBHO 8 M, a PaJiyC CEYeHHS IUIOCKOCTHIO
paBeH 6 M. Haiinute paguyc mapa.

Huanuap — Teno, MoJydyeHHOE MPH BpaLICHUH MPSMOYTOJIbHHKA BOKPYTI OCH, COJEpiKallei ero
CTOPOHY.

Kpyru Ha3pIBaloTCs OCHOBAHMSIMM HMJIMHIAPA, a OTPE3KH, COEAMHSIONIME COOTBETCTBYIOIIME
TOYKHM OKPYKHOCTEH 3THX KPYroB — OOpasylOLIMMM UWJIHHApPA. Y IMIUHIpPA OCHOBaHMS PAaBHBI U
napajuieNbHbl 1 00pa3yroliye TakKe paBHbI U MapaljiesIbHbl MEXKIY COOO.

Ochbl0 HWIMHAPA Ha3bIBaeTCA NpsAMasi, MPOXOJIIas yepe3 IEHTPhl OCHOBAaHU, MapaiseinbHas



00pa3yroIINM.

BokoBasi moBepXHOCTh HHMJIMHAPA — 3TO IMOBEPXHOCTH, TMOJYYEHHAss OT BpAIICHUS CTOPOHBI
NPSIMOYTOJIbHUKA, TTAPAJLICILHON OCH IIMJIHH/IPA.

BbicoToli 1WIMHApPA HA3BIBACTCS PACCTOSHHE MEXIYy OCHOBAaHHMSMHU IIMIIMHApa. Pagmycom
[WIMHPA Ha3bIBACTCS PAIMYC €r0 OCHOBAHUSI.

Huaunap Ha3pBacTCs NPSAMBIM, €CIH €ro 00pa3yrllue MNepHEHAUKYISPHBI  UIOCKOCTSIM
OCHOBAaHHII.

. . S, = 27Rh;
[Inomans 60KOBOM MOBEPXHOCTH: 00K

[Inomaae MoIHOM MOBEPXHOCTH:
Somn = Ssor +2S,,, = 27Rh + 27R;

noaH

S =2R(h+R)

noan

O6beM mpmuHapa: vV = R*h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceuyeHn  MUINHAPA TIOCKOCThIO.

Cedenue, MpoxosIIee Yepe3 OCh IIINHAPA, HA3bIBACTCS 0Ce8biM CeueHueM 1 TIPEICTABIAET COO0H
MPSIMOYTOJIbHUK.

Ecmn CCKylIasd IMIOCKOCTD MEPIICHANUKYJIApHA K OCH HUJIMHAPA, TO CCUHCHUC ABJISICTCA KPYTrOM.

Konyc

PaccmoTpuM okpykHOCTH ¢ 1IeHTpoM B Touke O u npsmyro OP, neprneHuKyIspHyo K IJI0CKOCTH
3TONW OKPYXHOCTH. KaxkIyro TOYKYy OKpY>KHOCTH cOeIMHUM C Toukoil P oTpeskom. IloBepxHOCTB,
o0pa3oBaHHAs STUMHU OTPE3KaMH, Ha3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yI0IIMMH KOHYCA.

Teno, orpaHM4eHHOE KOHUYECKOM MOBEPXHOCTHIO M KPYTOM, Ha3bIBaeTCsl KOHYCOM (puc. 2.2).

Konunyeckas noBepXxHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYyca, 00pasylolie KOHUYECKOW MOBEPXHOCTH — o0pa3ylomue koHyca. Bece obOpasyromiue
KOHyca paBHbl JIpyr Apyry. Ilpsmas OP, npoxopsias uepe3 LIEHTp OCHOBAaHUS M BEPIIMHY KOHYcCa,
Ha3bIBAETCSI OCbI0 KOHyca. OCh KOHyca NEpIEHIUKYJIsApHAa K IUIOCKOCTH OcHoBaHusA. Otpezoxk OP
HAa3bIBAETCS BBICOTOM KOHYCA.

Ecnn cekymas IIoCKOCTh HMPOXOIUT 4YEpPE3 OCh KOHYCAa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEeBbIM CeYEeHHEM.

IIpoBeném cexylyro MIOCKOCTh NEPIEHAUKYIIPHO K OCH KOHyca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM II0 KpYT'y M pa30uBaeT KOHyc Ha JBe yacTH. OJHa U3 yacTel NpeACTaBiseT cOOOW KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (V300pa3ute yceu€HHBIN KOHYC camocTosTenbHO. [locTpoiite
00pa3ymoIyto, BBICOTY.)

Cdepoii Ha3bIBaeTCS MOBEPXHOCTh, COCTOAIIAS M3 BCEX TOYEK IMPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAcCTOSHHMM OT JaHHOM TOuYkH. JlaHHas Todka Ha3bIBacTCS WEHTPOM cdepbl, a IaHHOE
pacctosiHue — paaumycoMm cgepbl. OTpe30K, COSTUHSAIONINK 1Be TOUKH chepbl U MPOXOIAIIUN udepes3
LIEHTP, Ha3bIBACTCS AMaAMeTpoM. Teno, orpaHudYeHHOe CPepoii, Ha3bIBACTCS MIAPOM.

[[Tap MOXHO MOJY4YUTH NPU BPAIICHUM IOJYKpyra BOKPYr AWaMmeTpa. ['paHuned mapa CiayKdT
cepa.

[Tnockocth, uMemas co chepoil TOJBKO OJHY OOIIYI0 TOYKY, Ha3bIBaeTCs KacaTeJlbHOM
IJIOCKOCTBI0 K cdepe. Paauyc cdepsl, mpoBenaéHHBIH B TOUKY KacaHHs cdepbl U IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TIOCKOCTH.

Ceuenne mapa, MpoxoJsllee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOASAIIEE —
MaJbIM KpyroMm LleHTp GonblIOoro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a IeHTpP MaJloro Kpyra sBJseTrcs
OCHOBAHUEM MEPIEHANKYJIIAPA, OMYIIEHHOIO U3 LIEHTPa 1Iapa Ha INIOCKOCTh 3TOrO Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT IIEHTPA, PABHBI.

Paniyc OKpYXKHOCTH, TIOJydeHHO TpH TiepeceueHun chepsl paauyca R MIOCKOCTBIO, yAaleHHOMH

D2 2
OT IIeHTpa cepbl Ha d , paBeH R*-d”

Ilopsinok BbINOJIHEHHS PadOTHI:



1)BbINOIHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4H

3amaual.OceBoeceyeHue IMWIMHApPA — KBajpaT, IUIOmAab Kortoporo Q. Haiiaure momanp
OCHOBAHUS IMJIMHIPA.
Pemenue:

Cropona kBagpaTta paBHa,/Q. OHa paBHa Juamerpy OCHOBaHMs. 1103TOMy IUIOINAIb OCHOBAHHS

7{\/6 J _m
paBHa

2

4

OTBeT: Soci. . = ?

3amaua 2. Bpicora nmmuHapa 6cM, paaumyc ocHoBaHMs ScM. Haliaute mimomans cedeHus,
MIPOBEACHHOTO MapauIeIbHO OCH IIMJIMHJIPA HA PACCTOSIHUM 4CM OT HEe.

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoGeapenHnsblit (OK =OM =R =5 cm),
tpeyroabHuK OEK — mpsiMoyrosibHbIi.

U3 tpeyronsauka OEK, no reopeme [Iugaropa:

K~ VOK? —OE* =\/25-16 =/9 =3

KM =2EK =2x3 =6,

Sces= 6X6 =36 cM®,

OTBeT: Seeq= 36 cM’.

3agaua 4: [Inomane 60KOBOI MOBEPXHOCTH KOHYca paBHa 60 e, a paanyc OCHOBaHHS PaBEH 6 M.
HaiiguTe paccTosiHEe 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




Sms—%OH-ﬁ:SOH:%::»OH:?

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
HEe0OXOIMMOM TOCTIEIOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "xopouo' cTaBUTCS, €CIHM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThHI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTuyeckoe 3ansitue Ne 52-53
«Pemenne 3a1a4 Ha BbIYHC/IeHHE 00bEMOB M TOBEPXHOCTEH KPYIIBIX TeJ»

Henawb: HayunThes pemaTh 3aaun BbIUKMCICHHE 00BEMOB U TOBEPXHOCTEH KPYTIIBIX TEJ



BoinosineHne padoTsl cioco0CTBYeT (POPMUPOBAHMIO:

OK 01 BeiOupare crmocoObl pemieHus 3agad npodecCHOHATBLHON JACSITEIBHOCTH 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)eCCHOHaJIBHOI;'I ACATCIIBHOCTHU

OK 06 IIposBiasaTh rpakAaHCKO-NATPUOTHUYECKYIO MO3HLNIO, IEMOHCTPUPOBATh OCO3HAHHOE IOBEICHUE
Ha OCHOBE TPAJMULMOHHBIX POCCUNCKHUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCJE C yYETOM
FapMOHM3allMd  MEXHALMOHAJIbHBIX W  MEKPEIUTMO3HBIX  OTHOIICHUN, IPUMEHSITh CTaHAAPTHI
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 Ucnonb3oBarh cpeactBa (pU3MUECKOW KyJIbTypbl Uil COXPAHEHUS M YKPEIJICHUS 310pOBbsI B
nporecce MpopecCUOHATBHOW JEeATEIbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3UYECKOM
[IO/IFOTOBJIEHHOCTH

OK 09 Ilonb3oBaThCcst NpoQeccHOoHaNbHON AOKyMEHTAllMed Ha TrocylapCTBEHHOM W HMHOCTPAHHOM
S3bIKaXx.

I1K 1.2 BpInoaHATh CTaHAApTHBIE (TUIIOBBIE) PACUEThl CTPOUTEIbHBIX KOHCTPYKIIUH.

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

3ananne:

1.Heo0xonumMo mo 4YepTe:Xy M3roToBHTH KOHYc. [l pacyera HeoOXOAMMOro Marepuana Ha
U3rOTOBJICHUE HAlWTE IOJIHYI0 IMOBEPXHOCTh KOHYCA, €CM 0O0pas3yiolllas HAaKJIOHEHa K IUIOCKOCTU
OCHOBAHMA MO YIIIOM 30%u paBHa 12 cM. A paguyc OCHOBaHHUSA 8 CM.

2.Heo0xoauMo0 N0 4YepTe:KY H3roTOBHTH Imap, o0séM koroporo 12511 M. st pacyera
HE00X0AMMOTro MaTepHasa HaiffieTe TIIomaab chepsl.

namuaap

y .S, = 27Rh:;
Hnomam, 6OKOBOI/I IMOBCPXHOCTH: oK

[Imomaae mMoaHOM NOBEPXHOCTH:
S,omn=Ss.x +2S,,, =22RN+27R;

noaH 6ok

S =2R(h+R)

NoOJaH

O6Bem mmHapa: V = 7R°N,

Ceuenue yununopa — purypa noiaydeHHas: B IEpECEUSHUH IIMIIMH/IPA MII0CKOCTHIO.

Ceuenue, MpoxodIlee Yepe3 0Ch UJINHAPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPECTaBIsieT co0oi
IIPSIMOYTOJIBHHUK.

Ecmm CCKylIasd MIOCKOCTh MEPICHANKYJIApHA K OCH HUJIWHAPA, TO CCUCHUEC ABJIACTCA KPYTOM.

IInomanb 60KOBOIi MOBEPXHOCTH KOHYCA PaBHA IPOM3BEJIEHUIO NOJIOBUHBI JJIMHBI OKPYXHOCTU
OCHOBaHMS Ha 00Pa3yIOIIYIO.

Soo = 7t

Ilnomaas MoIHON MOBEPXHOCTH KOHYCAa paBHA CyMME IUIOMAAM OOKOBOM IOBEPXHOCTH U
IIJIOIIA I OCHOBAHUS.

S,,,,=(+r)

IInomanbs GOKOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MOIYCYMMBbI JAJIMH
OCHOBaHHI Ha 00Pa3ymOIIyIO.



O0béM KOHYCa paBEeH OJHOM TPETU MPOU3BEACHUS TIJIOIIAU OCHOBAHMS HA BBICOTY.

V=4S,,-h= "1

. S =4R?
ILiiomaans moBepxHoOCcTH cepbl paBHA YISTBEPEHHOH IUIOIIAAN OOJBIIOTO Kpyra: — < .
4
Vzuapa =5 7ZR3
Oo0bem mapa: 3

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK
2)3anucarh KpaTKO yCJIOBHE 3a/1a4U

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
paccTosiHUEe OT IIEHTPa OCHOBAHUS 10 00pa3yrolieil KoHyca.

Pemienue:

Seux = Arf =600 => pl =60

r=6:=>£=ﬁ.i=10.

i
1
1
1
|
I
i
i
f
1
1
§
I
¥
3

"
SO =VAS — 40 =10° -6 =8

1 |
S, ==+ AD-OS =—+6-8 =24

B AAST 2 2_

8,0 =—1-0H-AS=SOH=24=:» OH:E
C 1pyroii CTOpOHBI, 2 5
3agaua 2:Heo0xoaumo 1no uepTexKy HM3rOTOBUTH KOHYC. PaccTosHHME OT IIEHTpa OCHOBaHUS
KOHYCa /10 CepeliMHbl oOpa3yroleil paBHO 4 cM, a yroj HakJIoHa oOpa3yolieil KoHyca K IUIOCKOCTH
OCHOBAaHHS PaBEH 60°. JInst M3roTOBIIEHUS KOHYCA HAMAUTE TJIOMIaAb OCEBOIO CEUCHUSI KOHYCA.
g

S =-;—AS AB._-sin'G_O?%?s—3-a_-.‘£3‘~'=1-6~/§ (em)
~ Oteer: 1643 ond’, -

3agaua 3: [liowans .C(I)epbl péBHa 100 M. PaccrosHue or HeHTpa cepbl 10 CeKyIe MIOCKOCTH
paBHO 4 M. Haiinure pannyc cedeHus.

Pelnenmne:



Sp =41R* =100r = R* =25=R=5

AD=VBD' - 4B =537 =3 ()

Oreer; 3 m,

(I)opMa NMpeacTraBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCIICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM pabOTa BBIMIOJIHEHA HE IOJHOCTBIO, HO O0BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS PaOOThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISET CACNATh MPABHIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa
IIpakTnyeckoe 3ansiTue Ne 54

«cnosb30BaHne KOMOMHAIIMI MHOTOI'PAHHUKOB U T¢I BPAICHUS B MPAKTHKO-
OPHUEHTHPOBOYHBLIX 3alavdax>»

Hean: Hayuutbces pemaTte 3a1a4u Ha KOMOWHAIIAIO T€OMETPHUECKUX Tell
BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH NPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA TOMCKA, aHaIW3a M HMHTEpIpeTalud HHPOpMaLuu U

I/IH(I)OpMaI_[I/IOHHLIC TCXHOJOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(I)CCCHOHaHLHOﬁ ACATCIbHOCTHU

OK 06 IIposBasaTh rpaXAaHCKO-NATPUOTHYECKYIO MMO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHUCKHUX JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCJE C YYETOM
rapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOIIEHWH, TNPUMEHATh CTaHIAPThI
AHTUKOPPYIIIMOHHOIO TIOBEJIEHUS

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpefibl, pecypcocOepekeHn o, IPUMEHSATh 3HaHUs 00
W3MEHEHUU KJMMaTa, TPUHIUIB OepeXxIIMBOro Mpou3BOJCTBA, A(G(EKTHUBHO JeicTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

OK 08 Ucmonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphl AJISI COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NUECKOM
HOJIrOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi TpodecCHOHATBHON IOKYMEHTAIlMe Ha TroCylapCTBEHHOM M HHOCTPAaHHOM



SA3BIKAXx.

I1K 1.2 BbInoaHATE CTaHAAPTHBIE (TUIIOBBIE) PACUEThl CTPOUTEIBHBIX KOHCTPYKIIMH.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUajibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganmue:

1. Z[J'Iﬂ H3TOTOBJICHUA ACTAIU I10 YEPTEXKY, B KOTOPOM B HUWJIMHAP HAKIIOHHO BIIMCaH KBaApaT Tak,
YTO BCC €ro BCPIIMHBI JICKAT HAa OKPYKHOCTAX OCHOBAHHA HGO6XOI[I/IMO HaWTH CTOPOHY KBaApara, €CJIn
BbICOTA NUJIMHAPA paBHA 2CM, a paanyCc OCHOBAHUA paBCH TcMm.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1)BBINOTHUTE YepTexK

2)3amnucarb KpaTKo YCIOBHE 3aa4H

3anava. Jlyis M3rOTOBJIEHMS JE€TAJM IO YEpPTEXKY, B KOTOPOM B LMWJIMHAP BIUCAHAa IMpPaBUIIbHAS
HIECTUYTOJIbHAs IPHU3Ma HEOOX0AMMO HAalTH OTHOLIEHUS 00beMa IPU3MBI K 00beMy IIMIIMHApA.

Pemenmne:

VnpusM S X h _ S

OCH.

VMM/Z. - 7Z'R2 Xh B 7Z'R2

as=R

_ 3R%J3
ocH. 2
Vipus _ 3R*4/3 T

S

\Y 2 7R’

YU

Vnp uzMm @
27

OtBer: ¥+ =

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEe0BATeILHOCTH JCUCTBUI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJTHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAaHMS K OIEHKE "OTINYHO", HO JOIMYIICHBI

2-3 Hemouera.



Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €Clii pabOTa BBIMIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET C/ENIaTh MPABMIILHBIX BBIBOJIOB.

Pa3znen 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 55
«Pemenne kKoMOMHATOPHBIX 3a/1a4. PasMenennsi, COMeTAHUA U NEPECTAHOBKM))

Henaws: Hayunthcs OTIIMYATH COYETAHUSI OT Pa3MEILCHUH, MPUMEHSITh (HOPMYIIBI ISl BBIYUCICHUS
BCeX BBIOOPOK 0€3 MOBTOPEHHIA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupats criocoObl pemeHus 3a1ad npopecCnoHaIbHON AEITEIbHOCTH TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh M pabOTaTh B KOJUICKTHBE H KOMAH/IC
MatepuajibHoe o0ecnieyeHue:
WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananne:

1. Cranok ocHameH 10 unaukatopamu, CKOJIBKO BapMaHTOB OJHOBPEMEHHOTO 3aropaHusi Tpex
WH/INKATOPOB.

2. W3 Opuransl pabounx 12 yenoBek, HEOOXOAMMO BBIOpaTh 3 yesoBeKa /sl paboThl Ha CTAaHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIIOCOOOB TaKOTO BHIOOPA.

3. B uexe umeercs 8 cTaHKOB A pa3ziauyHON o0paboTku aeranei. CKOJIBKO CIOCOOOB MMEETCs
JUIS pacCTaHOBKU pabo4MX Ha CTaHKU B Pa3HOM Mopsjike?

ITopsinok BbINOJIHEHUs PadOThI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIONIYIO (HOPMYITY Il BBIYMCIEHHS BOZMOKHBIX KOMOMHAIUIA.

3. IIpouwsBeanTe BHIYHMCICHHS, UCIIONB3YS MOHATHE (haKTOpHATIA.

1. MluaukaTopsl Ha MYJIBTE 3aroparoTcs MOCIeI0BATEIbLHBIM HAOOPOM YETBHIPEX pa3HBIX JIAMIOYEK,
MPOHYMEpPOBaHHBIMU T pamMu. TpeOyeTcss ompenenuTh YHUCIO BO3MOXKHBIX BapUAHTOB 3aropaHUs
JIaMITOYEK.

Pemienue.

Bosmoxubix 1udp (Hymepanus nammnouek) Bcerogecsth(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpannas
KOMOMHAIMSI OTJIMYaeTcsl OT ApPyroil komMOuWHanmuu XoTs Obl onHoil umdpoii(1,4,5,7 #2.4,5,7),1m60
nopsakoM Habopa oaumnHakoBbix 1udp(1,4,5,7#4,5,7,1),moaToMy 111 TOACYETAa YHCIAa BO3MOKHBIX
KOMOWHAIMKA UCTIONB3yeM (HOPMYITy Ynciia pa3MenieHUH.

dopMyTa pa3MelIeHnii IMeeT BUIAT = ——. B Hamem ciydae n = 4,m = 10.

10! __

(m-m)!’
= =10-9-8-7 = 5040
(10-4)! 6! 654321

10!_10-9-8:7-6:5-4:3-2-1
2.CKOJIBKO CYIIECTBYET CITOCOO0OB BBIOOpA TPEX paboUYuX U3 ACCATH AJIs MPOBEACHUS pabOT?
Pemenue.

[TponsBoaum pacuér Aj,



B nanHOM citydae mpu BEIOOpE [T HaC BayKEH TOJIBKO COCTaB IO TPU YeNIOBEKa, MOPSAJOK BbIOOpa
pOJIM HE UTpaeT, MOTOMY B OTIMYHUE OT IEPBOrO MPHMEpa YUCIO CIOCOOOB MOAcUUTaeM o (opmyie
COYETaHUM.

®opmyia co4eTaHUN UMeeT BUAOCH =

™__ B namem crydae =10, m=3.

10! 10! 7"rr18!(‘3n1_0m).
31(10;3)!_317.!_ 3;-2-1-7! =120.
3.CKOJBKO pa3auYHBIX YETHIPEX3HAYHBIX YHCE MOXHO CcOCTaBUTh W3 mudpl,2,3.4 9 mudpsr He
MIOBTOPSIIOTCS)?
Pewmenue.
[To ycioBHIO JaHO MHOXKECTBO U3 YETBIPEX 3JIEMEHTOB, KOTOpbIE TPeOYyeTCs paclojOXKUTh B
ornpeAeNnEéHHOM MopsAKe. 3HAYUT, TpeOyeTcss HATH KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX IJIEMEHTOB.
®dopmyIa nepecTaHOBOK U3 I —3JIEMEHTOB UMEET BUJI:P, = n! B Hamem ciydae n =4.
[IpousBeném pacuér: P, =4!=4-3 -2 - 1=24.

[IpousBoguMm pacuér:C3, =

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

Kpurepun onenku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM O0BEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NpPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOpHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH
IIpakTnyeckoe 3ansitue Ne 56

«Kmaccuueckoe onpeaesieHne BepOATHOCTH, CBOMCTBA BEPOSITHOCTEl, TeopeMa 0 cymMMe
BEPOATHOCTEID)

Heab: Hayuntbcs HaXOAUTh BEPOATHOCTU COOBITUH, HUCHOJB3Ys KIACCHUYECKOE ONpEeesIeHne
BEPOSTHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeSATENIbHOCTh B MPO(eccuOHANbHOM cepe, UCIOoNb30BaTh 3HAHUS IO MPAaBOBOM
1 (PMHAHCOBOM I'PaMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 DddexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH 1€

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOLIeH cpefbl, pecypcocOepekeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OSpeXIMBOrO MPOU3BOJCTBA, 3PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.



3amanmue:

1. JIns mpoBEepKH KauyecTBO M3TOTOBJICHHBIX JeTayied mx mpoHyMmepoBaiau or 1 mo 10. Haymauy

BbIOpaHa jetanb. KakoBa BEpOSTHOCTB TOTO, YTO 3TO OHA UMEET POCTOI HOMEp?

2. Jlnsg mpoBEepKHM KauecTBa M3rOTOBIEHHBIX jeraneil mpuroroBwin 300 mr. Yemy paBHa

BEPOSITHOCTH TOTO, YTO HAYyTaJ B3sTas ACTaNb I IPOBEPKU OyAET UMETh HOMEp, KpaTHBIN 57
3. IloxOpaceIBaroTcs IBa UIPABHBIX KYOWKa, OACYUTHIBACTCS CyMMa OYKOB Ha BEPXHHUX
Yro BeposTHEE- [TOJIyYUTh B CyMMe 71iIng?

IMopsiToK BBINOJTHEHHS PAOOTHI

1. Onpenenure coOpITHEA, BEPOSATHOCTH KOTOPOTO HYKHO BBIUHCIHTD.

2. Ipocuwnraiite obmiee yncio(N) BO3MOKHBIX UCXOOB.

3. IlpocuwnTaiiTe ynciao ucxomaoB(M), 6JIAroNpUATCTBYIOIMUX HACTYIUICHUIO COOBITHS A.

4. Ucnonb3yiiTe GopMyITy sl BBIYUCICHUS BEPOSITHOCTH ONPEIEIEHHOTO COOBITHS. P(A4) =

rpaHsx.

m

n

1. Ha cxiage 10 oaMHAKoOBBIX MO pa3Mepy U BECy JeTalel, U3 KOTOphIX OOLMHKOBAHHBIX U 4
00bIHBIX. BeiOMpaercs omgna aeranb. KakoBa BEpOSTHOCTH TOTO, YTO M3BJICUEHHAS JETallb OKaXKETCS

OILIMHKOBAHHON?
Pemenue.
1. CoObitne A-«M3BneuénHas netaiab OKa3alach OLMHKOBAHHON.
2. uucno N=10
3. uuciao m=6
4, P(A)="=2=06
n 10

2.Bce neranu, oroOpaHHbIE JUIsl IPOBEPKU KauecTBa, IpoHyMepoBaHbl oTl 10 30 u momenieHsl B
amuk. M3Bnekaercs ogHa netanb. KakoBa BEpOATHOCTH TOTO, YTO YMCIIO Ha B3SITOW JETAU OKAXKETCS

KpaTHbIM 57
Pemenne.
CoObiTe A-«Ha B3sTO# eTanu yucio KpaTHOE S».
aucno N=30
yrcao m=6(uucna 5,10,15,20,25,30)
PMA) =Z=2=0.2

Mo PE

3. U3 OykB cnoBa ougpgepenyuan Hayraj BelOMpaeTcs onHa OykBa. KakoBa BeposSTHOCTbH TOTO,
yTO 3Ta OyKBa OyHeT: a) riacHou, 0) cormacHoi, B) OykB CoObitne A-«Ha B3sTOM KapTOYKe YHCIIO .

KpaTHOE 5».

Pemenne.
Coo0biTue A-«Hayran BeiOpanHas OykBa OyAeT TIacHOM».
gucsio N=12(-4ncyo 6yKB B CIIOBE)
qrciI0 M=5(0yKBHI :u,e,e,u,a )
P(A) =" =2~ 0417

n 12

qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )
CoobiTe B-«Hayran BeiOpanHas OykBa OyJeT COTIaCHOM.
yucno N=12(-aucno OyKB B ci0Be)
P(B) = T=L ~ 0,583
Co6witne C-«Hayran BeiOpanHas OykBa OyneT OyKBOU uy.
0. yucno N=12(-unciio OyKB B clOBe)
1. yrcsio M=0(Takoil OykBbI HET B JAHHOM CJIOBE)
12. P(A)=%=i—0.

12
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®opma npeacTaBJeHUs pe3yIbTaTa: BbIIIOJIHEHHOE 3a/1aHNE



Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE€ NPABHIBLHO W aKKypaTHO BBIMOJIHECHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTW TaKOB, YTO IO3BOJISIET MOJIYYWUTh NPABUIbHBIE PE3YJAbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIaTh IPABIILHBIX BEIBOJIOB.

Tema 5.2 Dy1eMeHTBI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATHCTUKH
Tema 6.1. OcHOBBI TEOPUH MHOKECTB

IIpakTuyeckoe 3ansiTue Ne 57

«IIpencraB/jieHue JaHHBIX. 3aJaUM MATEMATHYECKOI CTATUCTUKID)
Heab: HayunTbcs HaXOAUTh BEPOATHOCTH COOBITUH, HUCIHOJIB3YS KIIACCHYECKOE OIpe/ieieHHe
BEpPOSITHOCTH

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crocoObl pemeHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBath U peaqnu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCII0Nb30BaTh 3HAHUSI 110 MPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLUsAX

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

OK 07 CopeiicTBOBaTh COXpPaHEHUIO OKPYKAIOUIEH Cpelbl, pecypcocOepesKeHHIo, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILHUIBI OEpexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 09 Ilonb3oBaThcsi MpohecCHOHATBHON TOKYMEHTAlMe Ha rOCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.
MarepuanbHoe obecniedenme: HauBuyanbHble 3aJaHUs], KOHCIIEKTHI JIEKIIUH.

3aganue:
1. ITocTpoUTh MOTUTOHBI YACTOT M OTHOCUTENIBHBIX YaCTOT MO PACIPEACTECHUIO BEIOOPKH U3 OTOOPaHHBIX
JeTanei sl MPOBEPKHU KauyecTBa:

i | 2 | 4] 7] 8| 9|12
ni|pf|2p2|p2|p2||03|3p3

2. TTocTpoiiTe TUCTOrPaMMBI YaCTOT ¥ OTHOCHTEIBHBIX YaCTOT 110 PACTIPEICIICHHIO BRIOOPKH U3
OTOOpaHHBIX JIeTajeH sl MPOBEPKH KauecTBa:

Ne Uurepsan, CyMmma yacToT

BapUaHT UHTEpBaJa,
untepBana | Xj — Xj 1 n;




1 3—5 p1
2 5-7 2P
3 7-9 3ps
4 9-11 p;
5 1113 2p;
6 1315 3p;
7 15-17 pP1+p2

3. Jlns TeHepaibHOM COBOKYITHOCTH, 33JaHHON PaCIpeIeICHHEM:

HaiinuTe reHepanbHylo CpeqHIO, TeHEPAbHYIO TUCTIEPCHIO, TeHEPAIbHOE CTAaHAAPTHOE OTKIIOHEHHE,
MOJly, MEIMaHy ¥ pa3Mmax.
4.113 reHepabHON COBOKYITHOCTH CJIeJIaHa BRIOOPKA, 3aJJaHHAsT PACIIpeaCTICHHEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
2

ni| P2 |2pz| p1 | P, | Ps | 2p3 |pz+p3

HaiiTi BBIOOpOUHYIO CpeHIO0 BHIOOPOYHBIE AUCIIEPCHIO U CTaHIapTHOE OTKIoHeHue. O0parure
BHUMaHHE: P1 = 4yuciy OykB B Bamem mmenu;p,= uunciy OykB B Bameit hamunmu;ps= unciny OyKB B
nMeHu Bamero otua.

Kparkue TeopeTrnueckue cBeJeHHs1 B IIOJHOM 00BbEME UMEIOTCS B JIEKIIHH.

IMopsinok BbINOJIHEHUS PadOTHI:

1 IIpounTaB ycnoBue NnpeioKeHHON 3aJauu, 10 KOHCIEKTY JIEKIIUU HallIUTe COOTBETCTBYIOIINE
(bopMyIBI.

2.IIpuMeHuTE NEKIMOHHBIN TEOPETUUECKUI MaTepuall Ul peleHUs KaX10i 3a1a4H.

3 B cirydae HEOOXOJUMOCTH MPEICTABUTH T€OMETPHUECKYIO MHTEPIPETAIIMIO YHCIOBBIX XaPaKTEPUCTHK.
BBIOOPKH.

1. 3agano pacnpeneneHue 4acToT BEIOOPKH M3 OTOOpaHHBIX JIeTalel /i POBEPKU KayecTBa!

xi| 2|6 |12]15
nn| 310 7|5

CocTaBUTh pacnpe/iesieHne OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+5=25.

. n;
Haiinem oTHOCHTENbHBIE YaCTOTHI O hopMyIe W, = —-:
n

w, :1:0,12; W, :£20,40;W3 :l:0,28;w4 :2:0,20.
25 25 25 25
CrnenmoBarensHO,
x| 2 6 | 12 | 15

|
w; | 0,12 | 0,40 | 0,28 | 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.



2.. ITo pe3ynpTatam npumepa 1 TOCTPOUTH MOJUTOHBI YACTOT U OTHOCUTENIBHBIX YacTOT.
Pemenre. OT0Opa3suB Ha IIOCKOCTH TOYKH ¢ KoopauHatamu (X;,N;) # COEqMHHUB UX OTPE3KaMHu,

IMOJIYYHM IOJIUTOH YaCTOT:

N

10 -

AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOUKaM (X;,W,):

Wi
0,40 P
0,28
0,20
0,12 @
2 6 12 15 Xi

3.IlocTpoiiTe TUCTOrpaMMY TIO CIIEAYIOIIEMY CTaTUCTUIECKOMY pacipe/Ie/ICHHIO:

WNHuTepBan Cymma yacTot
Ne unrepBana JUIMHOMN BapUaHT

h=5 Nj
1 5-10 4
2 10 - 15 6
3 15-20 16
4 20—-25 36
5 25-30 24
6 30—-35 10
7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 06beM BEIOOPKH:
n=4+6+16+36+24+10+ 4 = 100.
I1o u3BecTHBIM CyMMaM YaCTOT BapUaHT paCCUUTACM IINIOTHOCTDH YaCTOTHI IO UHTCPBAJIAM!



No [InoTHOCTH YacCTOTHI Ne [InoTHOCTH YaCTOTHI
WHTEpBaja %‘ UHTEpBaja %‘
1 0,2 5 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2
N300pa3um nmoaydeHHbIN pe3ybTar:
n;
'
1
6 4+
5 +
4 +
3 4+
2 1
1 +
,— ll —

4. Haitnute cTaTUCTUYECKHE OLIEHKH T€HEePaIbHON COBOKYITHOCTH, 33JJAaHHOM CJIEIYIOLTUM
BAPUALIUOHHBIM PSIIOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.
Haiinem renepaibHy10 CpeIHIOO:
~8:2+9-4+10-5+3-6 _
30
J7ist BEIYMCTICHHS TeHEPATBHOM IUCTIEPCHH UCTIONB3YeM GOPMYITY p _x? _(x, |- Olpenenum cpeHioro

X 4-

KBaJIpaTOB:
X 8-22 +9-42 +10-5% + 362
r 30

=178"
Takum O6paSOM, D, =17,8-4?=18.
FeHepaﬂbHoe CTaHJApTHOE OTKIIOHCHUE:! o = /Dr =,18=134.

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTAaTOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4d. OJIHaKO MOKHO ITIOJTYYUTh
AOIOJHHUTECIIBbHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKH FeHepaﬂLHOﬁ COBOKYITHOCTH. HpI/IBC,Z[CM
ux:

Mozga Mo : HanOoJIbIIIas YacTOTAa

Mo =10-

Mennana Me: BapraloHHBIN Ps JEIUTCS MOIOJIAM B TOYKE



Me=45.

Pa3zmax Bapuanuu R: B npumepe
Xmax = 6, Xpin =24
MOATOMY
R=6-2=4.
5. 13 reHepanbHOI COBOKYITHOCTH M3BJI€U€HA BEIOOPKA

Haiigute ctaTUCTHYECKHE XapaKTEPUCTUKH BBIOOPKH.
Pemenue. Onpenenum 00beM BHIOOPKU:
n=92+94+103 +105 +106 =500 .
Bri6opouHast cpeaHsis:
- 92:1+94.2+103-3+105-4+106 -5
B~ 500
OmnpenenuM CpeTHIO0 KBaIPaTOB:
~7 92.1+94.22 4103 -3% +105 - 4° +106 -5°
Xs = 500

x|

=182.

=11,45-

Bri6opounas nucnepcus:
2 v V 2
Dy = X2 —(X, f =11,45-1,82% =814.

BLI6OpOLIHOC CTAaHAAPTHOC OTKJIIOHCHUC!

oy =+/814 =285,

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa.

Kpurepuu onenkmn:
Kaxoe nmpaBuiIbHO BBINOTHEHHOE JieiicTBHe -1 Oann

KadecTBeHHast OIIEHKa WHANBHYaTbHBIX
00pa30BaTENIbHBIX TOCTHKEHUIN
[TporeHT pe3ynbTaTHBHOCTH (IIPaBUIIBHBIX OTBETOB)

6amn (oTMeTKa) BepOaJIbHBIN aHAJIOT

90 - 100 o) OTIINYHO

80 - 89 4 XOPOIIO
70-79 3 YJIOBJIETBOPUTEIHHO

MmeHee 70 2 HE yJIOBJIETBOPUTEIILHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB
IpakTuyeckoe 3ansiTue Ne 58

«Cnoco0bI 3agaHus1 MHOKecTB. Onepanuu HaJ MHOKECTBAMM»




He.ﬂb: Hay‘II/ITBCH BBIIIOJIHATE OII€pallvi HA MHOXKCCTBAMMU.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH TPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

3aganue:

1.JlaHBI MHOKECTBA
A={m,n,k},

B={m,n,k,l, p},
C={mnk,l}.

BoimnonuuTts cnenyromue nericteus ANBUC.

2.JlaHbl MHOYKECTBA:

A=1b.c.d, e},
B={d.el}.
C=1{b,d,el}.
D ={c, [},
E=1{b, c}.

BrinonuuTts crnenyromue aeictBusaC/A U B

4,8, C.

3. [lycTp Ha pUCYHKE H300paXKeHbI MHOKECTBA

KaKOMy MHOXCECTBY COOTBCTCTBYCT 3allITPUXOBAHHAA o0macTn?

A={a;b}, B={1:3;5}

4.Haiitu mpsiMoe Mpou3BeZIecHNE MHOXKECTB

IMopsiiok BbINOJIHEHHSI PA0OTHI
1. [TonyuuTs y mpenoaBaTelis 3aIaHus A1 CAMOCTOSTENIbHON paOoTHI.
2. Pemuth 3a7jaHUs B TETpaIu

1.JlaHbl MHOKECTBA:



A:{m,n,k,p},

B={k,p. 1},
C={m.nk,p.l},
D =1k. p}.

E = {m. n}.

Boinonnuts 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

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?
Kaxnast Touka 3alITPUXOBAaHHOW OOJIACTH MPUHAUIC)KUT MHOXKECTBY C, HO HE TNPHHAIICKHUT

MHOXCCTBY -‘4- , 3HAYUT, MO OHNPCACICHUIO PA3HOCTHU JABYX MHOXKCCTB 3alITPUXOBAHHAA 00J1aCTb €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 KOJMYECTBO Map, MPUHAIJICKAIINX OTHOIIEHUIO
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).



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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