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1 BBEJAEHUE

BaxHylo yacTh TEOpeTH4eCKOil M MpodhecCHOHAIBHONW MPAKTHYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTaBJISIOT IPAKTUYECKUE 3aHATHUA.

CoctaB u copepkaHM€ NPAKTUYECKUX 3aHATUN HaIpaBleHbl Ha peanusanuio PenepaibHOrO
roCyJJapCTBEHHOT0 00pa30BaTEIbHOTO CTAaHAAPTA CPelHEro o0IIero 0Opa3oBaHUs C y4ETOM I0JydyaeMoi
CIELUAJIbHOCTH.

Benymeli  aunakTudeckoil - Lenbl0  IPAKTUYECKUX — 3aHATHH  sBisercd  (opMupoBaHue
npoEeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AUMBIE B IOCIEYIOUIEM B HPO(GECCHOHAIBHON NEATEIbHOCTH) WM Y4YEOHBIX HMPAKTHYECKUX
yYMEHU# (YMEHUH peliaTh 3aa4M 10 MaTeMaTuke, GU3nuKe, XUMHUH, HTHPOPMATHKE U Jp.), HEOOXOIUMBIX B
nocienyromel yaeoHoi 1esITeIbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yueOHOM AuCIUIIIUHBI «MareMaTHKay MperycMOTPEeHO
IIPOBEJICHUE NPAKTUYECKUX 3aHATHH.

BeImonHeHne NpakTHYECKUX pPadOT o0ecreYnBaeT IOCTHKEHHE OOYYArOIIUMUCS —CIETYIOLTIX
pe3yJIbTaToOB:

I1P61. BrageHue MerolamMH JOKa3aTelabCTB, AJTOPUTMAMM pELICHMs 3ajqad; yMeHue (GpopMyIupoBaTh

OIpeeICHUS, aKCHOMBI U TEOPEMBI, PUMEHSTh MX, MPOBOIAMUTH JOKA3aTeIbHBIC PACCYXICHHS B XOJE
peleHHs 3a1a4;

[1P62. ymeHue omepupoBaTh MOHSATHAMH: CTENEHb YHCIA, JiorapudM 4YHCIA; YMEHHE BBIIOJIHSATH
BBIUMCIICHUE 3HAUYCHUI 1 Peo0pa3oBaHMsI BRIPAKEHHUI CO CTETICHSIMH U JiorapudMamu, mpeoOpa3oBaHUsI
JTPpOOHO-pallMOHATIFHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh IOHATUSMH: palMOHANbHBIEC, WPPAIHOHAIBHBIC, IOKa3aTe/bHbIC,
CTENEHHBIE, Jorapu(MUUECKIE, TPHTOHOMETPHUYECKHE YPaBHEHHUS M HEPABEHCTBA, MX CUCTEMBI;

I1P64. ymeHue omepupoBaTh MNOHATUSAMM: (DYHKIUS, HenpepbiBHas (QYyHKUUS, T[POU3BOJAHASI,
nepBooOpasHasi, ONpeeseHHbI UHTErpall; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTH,
HaXO/JWTh HaAWOONbIIME W HAUMEHBIINE 3HAYeHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
WCTIOJIH30BAaHMEM allllapata MaTeMaTHYEeCKOTO aHallN3a; MPUMEHSITh MPOU3BOJHYIO MPH pPEIICHUH 33134
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/[aui Ha HaWOOJBIINEe WU HAaNMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

ITP65. ymeHue onepupoBaTh MOHATHIMU: palloHalbHas (DYHKIMS, TOKa3aTeabHas QYHKIUS, CTETIEHHAs
¢bynkuus, norapudmudeckas (GyHKIMs, TPUTOHOMETpUYECKHe (YHKIMH, OOpaTHbIE (YHKLUUHU; YMEHHE
CTPOUTh TpapUKH M3YYEHHBIX (YHKLUUH, HCHOIB30BaTh TIpadUKud NpPU HM3YyYEHUU NPOLECCOB U
3aBUCUMOCTEH, MpU pelleHUuH 3aaad M3 JPYTUX y4eOHbIX NpEeAMETOB M 3ajay M3 peajbHOM JKU3HHU;
BBIpaXaTh (OPMYITAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[1P66. ymeHue pemaTh TEKCTOBBIC 337a4ll Pa3HBIX THIIOB (B TOM YHCIIE HA MPOIEHTHI, O M 9acTH, Ha
IBIDKEHHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 3a/la4d U3 OOJIACTH YIPABIICHUS JIMIYHBIMU U
CceMeHHBIMU (DMHAHCAMH); COCTABIISATH BBEIPAKCHUS, yPABHEHNUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIIOBHIO
3aJ]auu, UCCIIE0BATh MOIYYEHHOE PEIIeHNE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTAaTOB;

[1P67. ymeHHe omnepupoBaTh MOHATUAMU: CpelaHee apudmeTHyeckoe, MeaAMaHa, HaWOoJbIIEEe U
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
U3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALIUIO, IPEACTABICHHYIO B TaOMUIIaX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIECCOB W SBICHHIA;, TPEACTABIATh HH()OPMAIMIO C TTOMOIIHIO



TaOJUI] ¥ JMarpaMM; UCCIIEA0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpauuecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[IP68. ymeHue ornepupoBaTh IOHATUSIMH: CIYYalHBIA OIBIT M CIIy4allHOE COOBITHE, BEPOSTHOCTH
Clly4yailHOro CcOOBITUS; YMEHHE BBIYMCIATH BEPOSITHOCTH C MCIOJIb30BAHHUEM TIpaMuecKUX METOJIOB;
HIPUMEHATH (POPMYJIbI CIOKEHUS U YMHOKEHHs BEPOSTHOCTEH, KOMOMHATOPHbIE (DaKThl U (HOPMYIIbI IIPU
pelIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHbIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH MPHUMEPHI MPOSABICHHUS 3aKOHA OOJBIIMX YUCENl B MPHPOTHBIX M
OOIIIECTBEHHBIX SBJICHUSX;

ITP6Y9. ymenue onepupoBaTh MOHATUSAMH: TOUKA, MPsMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN yrod,
CKPEILMBAOIIUECS TPsAMbIE, MapaUIEIbHOCTh U NEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXY IPAMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
70 IJIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSMU; YMEHHE HCIIOJIb30BaTh
IpU peleHUM 3a7ad H3Yy4deHHble (DaKTbl M TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHHMBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[1P610. ymeHuwe omepHpoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, CEUEHHE MHOTOTpaHHHKA, KYO,
napajiesienune 1, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BPALICHUs, IWIHHIP, KOHYC, map, cdepa,
ceuyeHHss (UTYphl BpalIeHHsA, IUIOCKOCTh, Kacaromiascs cQeppl, LOWIMHApPA, KOHYyca, IUIOMAIb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMmaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajJiesienunea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
U NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTb IPaBUJIbHbBIC
MHOTOTpaHHUKU;

I1P611. ymeHue omepupoBaTb MOHATHSAMU: JBUXKEHHE B IPOCTPAHCTBE, I0A00HBIE (QUIYpHl B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE IUIOLIa/Iel MOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYp IMpH
pEILIeHNH 3a]1aY;

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, TUJIOMIAah, O0BEM, IIJIOMIAIh
MTOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE POPMYJIIbI U METOIBI;

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: MPSIMOYrOJbHAs CHCTEMa KOOPAMHAT, KOOPIAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE NMPOU3BEACHHUE, YTOJI MEKIY BEKTOPAMH, CyMMa BEKTODPOB,
MIPOU3BEJCHNE BEKTOpa Ha YHUCIIO; HAXOJAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1PG14. ymenue BbIOMpaTh MOAXOIALIMI H3YYEHHBI METOJ ISl pElIeHUs 3aJayd, paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTeMaTHYeCKOW HAYKH;

IIPyl. ymenue omnepupoBaThb NOHATHUSMHU: OIPEIEICHHE, AKCHOMa, TEOPEMA, CJIEICTBUE, CBOICTBO,
MPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ
MaTEMaTHYECKON MHAYKLUHU; IPOBOANUTH JA0KA3aTEJIbHbIE PAaCCYKIECHUS NP PEIICHNN 3aj]ad, OLIEHUBATh
JIOTUYECKYIO MPaBUILHOCTh PACCyKICHUII;

[1Py2. ymeHue onepupoBaTh MOHSATHSIMH: MHOXKECTBO, IMOAMHOXECTBO, ONEPALMU HaJl MHOKECTBAMU;
YMEHHE HCMOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Jjs OMHCAHUS pealbHBIX IPOILECCOB U
SIBJIGHUH M MIPU PEUICHUH 3a/1a4, B TOM YHUCJIE U3 IPYTUX YYEOHBIX MMPEIMETOB;



[1Py3. ymeHue omepupoBaTh MOHATUSAMH: Tpad, CBA3HBIM rpad, nepeBo, IHKI, rpad Ha IUIOCKOCTH;
YMEHHUE 33/1aBaTh M OMHCHIBATh Ipadbl Pa3IUUYHBIMU CIIOCOOAMU; HMCIIOJB30BaTh rpadbl MpH PELICHUN
3a1ad4;

I1Py4. ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHUI, YUCIIO
NEePEeCTaHOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHbIE (aKThl U PACCYKICHUS UL
peleHns 3a1a4;

[IPyS. ymeHue onepupoBarh INOHATUSMH: HATYpaJIbHOE 4YMCIIO, LEJIO€ YHUCIIO, OCTAaTOK II0 MOIYJIO,
paloOHaIbHOE YHCIIO, HPPAlMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJbHBIX, LENbIX, pPAlUOHAJIbHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HUCII0JIb30BATh IPU3HAKU JEIMMOCTH, HAUMEHbIINI OOIUHN NeNUTeNb U
HauMeHblllee olulee KpaTHOe, aJropuT™M EBkinja npu perieHuu 3ajad; 3HAKOMCTBO C PA3IMYHBIMU
MTO3ULMOHHBIMHU CHCTEMaMU CUUCIICHHUS,

IIPy6. ymeHue CcBOOOJHO ONEPUPOBATh IOHATUSAMH: CTENEHb C LEJIbIM I0Ka3aTeleM, KOpPEHb
HAaTypaJIbHOM CTENEHH, CTEIEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEHCTBUTEIIBHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapugM 4uciia, CHHYC, KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YUCIIA;
[IPy7. ymeHue omnepupoBaTh IMOHATHSAMH: TOXKIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMa YpPaBHEHHM M HEPAaBEHCTB, PaBHOCUJIBLHOCTb YpPaBHEHWH, HEPABEHCTB U CUCTEM,
paloHajIbHbIE, HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIEHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUsS MAaTeMaTH4eCKUX 3aJad W 3a1ad u3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

ITPy8. ymenue cBoOOHO ONEpUpOBaTh NOHATUAMU: Tpapuk QyHKIMU, oOpaTHAs (DYHKIMS, KOMIIO3ULIMS
¢byHkuui, nuHeiHas QyHKOMs, KBagpaTuyHas (QyHKIMs, CTeleHHas (YHKLIMSA C LEJbIM IOKa3aTeleM,
TPUTOHOMETPUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETpUUYECKHE (YHKIMM, T[OKa3aTelbHas W
jnorapumuueckas (QyHKIMM; YMEHHE CTPOUTh Tpaduku (YHKIUH, BBIIOJHATH PeoOpa3OBaHUA
rpaduKoB (QYHKIMI; yMEHHE WCIOIb30BaTh Tpapuku (QyHKUMNH Ui H3ydeHHs] MPOIECCOB U
3aBMCUMOCTEH IPU PEIICHUM 33Ja4 M3 JPYIHX y4eOHBIX IPEIMETOB U M3 PEaNbHOM JKU3HHU; BBIPAXKAThH
bopMynaMu 3aBHCHMOCTH MEX]IY BEIMUMHAMM; YMEHHE CBOOOJHO ONEPHUPOBATh MOHATHUSMH: YETHOCTb
(GyHKINHU, TEPUOTUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (DYHKI[MH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
ucciesioBaHie (YHKIMH; YMEHHE UCIOIb30BaTh CBOMCTBA W rpaduku (YyHKIMHA A7 perieHus
ypaBHEHUI, HEPABEHCTB U 3aj]ad C apaMeTpaMu; n300paxarb Ha KOOPJAUHATHON IJIOCKOCTH MHOXECTBA
pEeLIEHNI ypaBHEHWIA, HEPABEHCTB M UX CUCTEM;

[1Py9. ymeHnue cBOOOIHO ONEpUpPOBaTh MOHATUSMU: NTOCIE0BATEILHOCTD, apU(PMETHUECKas IPOTPECCHUs,
reoMeTpuyecKas mporpeccus, 6€CKOHeYHO yObIBaroIlas reoMeTpuueckas Mporpeccus; yMeHHe 3a/1aBaTh
M0CJIeIOBATEIBHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYIT;

[TPy10. ymenue omnepupoBaTh MOHATHUSMHU: HENPEPHIBHOCTH (DYHKIIMM, aCUMITOTHI rpaduka (yHKINH,
nepBas M BTOpas MNPOU3BOAHAA (QYHKUUH, TEOMETPUYECKMA M (U3NYECKUHA CMBICT HPOU3BOIHOM,
nepBooOpasHasi, OnpeeeHHbI UHTErpall; yMEHUEe HaXOIUTh aCUMIITOTHI rpaduka (yHKIHU; YMEHHE
BBIUUCIIATh TPOU3BOAHBIE CYMMBI, MPOM3BEIEHUS, YAaCTHOTO M KOMIIO3ULMU (YHKUIUH, HAXOAUTH
ypaBHEHHE KacaTelbHON K rpaduKy (YHKIMH; YMEHUE HCIOIb30BaTh MPOU3BOAHYIO IS UCCIIETOBAHUS
GyHKIUH, U1 HAaXOXKIACHWS HaWJIydlllero pelleHus B NPUKIATHBIX, B TOM 4YHUCIE COLMAJIbHO-
SKOHOMMYECKUX U (PU3MUECKUX 3ajjauax, JUisl ONPEIeIeHNUs CKOPOCTH M YCKOPEHHUS; HaXOJUTh IJIOIAIN U



00BeMBI (pUTYp C TOMOIIBI0 HWHTErpajia; MPUBOAWTH MPUMEPhl MATEMAaTHYECKOTO MOJCIUPOBAHUS C
noMoIIbI0 AU depeHnnanbHbIX YpaBHEHUH;

[IPyll. ymenue omepupoBaTh NOHATHSAMU: KOMIUIEKCHOE YHCIO, COIPSIKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U apryMeHT KOMIUJIEKCHOTO 4YHcla, (Gopma 3amucu KOMIUIEKCHBIX 4YHCeN (reoMeTpuyecKas,
TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTb MPOU3BOAUTH apUPMETHUECKHUe JEHCTBHUS C
KOMILUIEKCHBIMH YHCIIaMU; IPUBOAUTH PUMEPHI UCII0JIb30BaHUS KOMILJIEKCHBIX YHUCEIT;

[TPy12. ymenue cBOOOIHO OMEPUPOBATH MOHATHIAMHU: CpeaHee apupMETHIECKOe, Meana, HanOoblee
U HauMEHbLIEe 3HAYCHMs, pa3Max, IUCIEpPCHUs, CTAaHIAPTHOE OTKIOHEHME Ul OIMCAHUSA YUCIOBBIX
JaHHBIX; YMEHHUE HCCIEeNI0OBaTh CTATHCTUYECKHUE JaHHbIC, B TOM YHCJIE C MPUMEHEHHEM IrpaduiecKux
METOZOB M JJIEKTPOHHBIX CPEACTB; rpa)uyecKu HCCIeN0BaTh COBMECTHBIC HAOJIIOACHUS C TOMOIIBIO
UarpaMM pacCEeMBAHMS U JIMHEMHOW PErpeccuu;

[1Py13. yMeHue HaXOqUTh BEPOSTHOCTU COOBITHI C UCIIOJIb30BAHUEM IpapUUECKUX METOJ0B; IPUMEHSThH
Ui perieHus 3a7a4 GopMyIibl CIOXKEHUS U YMHOXKEHHS BEpOSITHOCTEH, (pOpMyIly MOTHON BEPOSATHOCTH,
dbopmyny beprymnu, komOuHaTOpHBIE PaKThl U (OPMYIIBI; OLICHUBATh BEPOSATHOCTH PEATbHBIX COOBITUM;
YMEHUE  OIEpUpPOBaTh  IOHATHUAMM:  ClydaiiHass  BEIMYMHA, paCHpEIElIieHUE  BEpPOSTHOCTEW,
MaTeMaTHYECKOE OKUIAHWE, TUCIIEPCHS W CTaHAAPTHOE OTKJIOHEHHE CIYyYaillHOW BEIMYUHBI, (PYHKIUH
pacupeneneHrs U IJIOTHOCTH PABHOMEPHOIO, ITOKA3aTEIbBHOTO U HOPMAJIBbHOTO PACIPEACIICHUN; YMEHHE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUMN Ul PELICHMs 3a1a4; 3HAKOMCTBO C IOHATHIMMU:
3aKOH OOJIBIIUX YHCEN, METObl BHIOOPOUYHBIX UCCIIEIOBAHUN; YMEHHE PUBOAUTH IPUMEPHI MPOSIBICHUS
3aKOHA OOJBIIMX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUM YTroJl, IBYTPaHHbIN IO, TPEXI'PaHHbIN YroJl, IepeceKaroluecs, napauieIbHble U
CKpELIMBAIOIINECS MpPsIMbIE, MAPAICIbHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl
MEXAYy MpsIMBIMU, YTOJ MEKIy MNPSAMOH U IIJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMHM; YMEHHE
UCIIOJIb30BaTh MPH pEIICHUU 3a/lad U3ydyeHHbIe (DAaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATH
pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MHUpPE; YMEHHE ONEPUPOBATH MOHATHSIMU: MHOTOIPAHHUK, CEUYEHUE
MHOTOTpaHHHKA, MPaBUIbHBIA MHOIOIPAaHHUK, NpU3Ma, MUpaMulia, GUrypa u MoBEPXHOCTh BpAIIECHUS,
LWIMHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMH]PA, MapajUleIbHbIE OCH
WIM OCHOBaHMIO, CEYEHHUE I1apa, INIOCKOCTh, Kacaromasacs cqepsl, WINHAPA, KOHYCca; YMEHUE CTPOUTH
ceueHrne MHOTOTpaHHHKa, 1300pakaTb MHOTOTPAaHHUKHU, (DUTYPHI U TIOBEPXHOCTH BPAIICHHUS], UX CEUYCHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONPEENIEHUS U3y4aeMbIX (UTYp, BBIIBUraTh TMIIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
KJIacCupUKalKio (GUIyp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATh HEOOXOJUMBIE JIOTIOJIHUTEIbHBIE
ITOCTPOEHHS;

[TPy15. ymeHnue cBOOOHO ONIEPUPOBATH MOHATUSAMU: IJIOMAAb PUTYPHI, 00beM (UTYPHI, BEIUYHHA YIJIa,
paccTosiHUE OT TOYKU [0 TUIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMHU, PACCTOSTHUE MEXNY IUIOCKOCTIMM,
wiomanb chepsl, IIIOMAAs, TOBEPXHOCTH MHPAMUIBI, TMPU3MBI, KOHyca, HWIMHIApa, 00beM Kyoda,
MPSIMOYTOJIBHOTO Tapajljieienuneaa, TUupaMuabl, TpU3Mbl, HUIUHAPA, KOHyCa, 11apa; YMEHUE HAXOJUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[TPy16. ymenue cB0OOOIHO ONIEPUPOBATH MOHATUSMU: JIBI)KCHHE, TTApaUICIbHBINA IEPEHOC, CAMMETPHS Ha
MJIOCKOCTH M B TPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE MOA00MS, MOA00HBIE (GUTYPHI, yMEHUE
pacrno3HaBaTh paBHbIE U M0J00HBIE (PUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE



UCIOJb30BaTh TEOMETPUYECKHE OTHOILEHHS, HAXOAUTh TE€OMETPUYECKHE BEJIWYHMHBI (IJIMHA, Yrod,
IUI0IAb, 00BEM) P PEIICHUH 3a/1a4 U3 APYTHX y4EOHBIX MPEAMETOB U U3 PEAIbHOM KHU3HH;

I1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: HPSIMOYIOJbHAs CHUCTEMa KOOPJHMHAT, BEKTOP,
KOOpJAMHATBl TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOpPOB, INPOM3BEICHHME BEKTOpa Ha YHCIIO,
pas3jioKeHue BEKTopa Mo 0a3ucy, CKalsipHOE MPOM3BEJIEHHE, BEKTOPHOE IPOU3BEICHHUE, YTOJl MEXIY
BEKTOPAMM; YMEHHUE UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOX [UIsl PELICHHUsS I€OMETPUYECKUX
3aJa4 M 3aJa4 JApPYrux y4deOHbIX IPEIMETOB; OINEPUPOBATH MOHATHAMM: MaTpuua 2 x 2 u 3 X 3,
OIIpEAEIUTENIb MAaTPULIbI, FEOMETPUUECKUNA CMBICIT ONPEAEIUTEIS;

[1Py18. yMmeHune MoAenupoBaTh pealibHbIE CUTYallud Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPA)KEHUS,
YpaBHEHHUsI, HEPABEHCTBA M UX CHCTEMBI 110 YCIIOBUIO 3aJaud, MCCJIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCIOJb30BAaHUEM  amnmapara anreOpbl, HMHTEPIPETHPOBATH  IOJyYEHHBIH  pe3yabTaT; CTPOUTh
MaTEMaTHYECKHE MOJEIIHU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHBIC C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsIbTaT; pelarb NOPUKIAJHBIE 3aJaud CPEACTBAMM MAaTeMaTH4YEeCKOro aHalau3a, B TOM 4YHCIE
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpaThb MNOAXOIAIIMNA METOA JUId pelIeHHs 3aJadyd; [OHMMaHUE 3HAUYUMOCTH
MaTeMaTHKU B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, yYMEHHME IPUBOAUTH IPUMEPHl MAaTEMaTUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAYKH;

MP1. camocTosTensHO (POPMYITHPOBATEH M AKTYaIM3UPOBATh MPOOIIEMY, pACCMATPHUBAThH €€ BCECTOPOHHE;
MP2. ycraHaBiIMBaTh CYIIECTBEHHBIH MpPU3HAK WM OCHOBAHUS JUISI CPaBHEHHs, KIacCUPUKAIMH M
000011IEeHHS;

MP3. onpenensrs Henu AesTeIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUH UX JTOCTHXKEHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MP7. Bnajgerp HaBbIKAMU Yy4eOHO-MCCIIEOBATENILCKOM W TPOEKTHOM JEesATETbHOCTH, HaBBIKAMHU
paspernieHus npooiem;

MPS8. criocoOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUs TPAKTUYECKHX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOJI0B TIO3HAHMUS,

MP9. oBnaneHue BUIaMH J€ATEIbHOCTH IO IIOJIYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpPIpETaluH,
peoOpa3oBaHNI0 M NPUMEHEHUI0 B Pa3jIMUHBIX Y4E€OHBIX CUTYyalUsAX, B TOM 4YHCIE IMpPH CO3JaHUU
y4€OHBIX ¥ COLUAIBHBIX TPOEKTOB;

MP10. ¢opmupoBaHHE HAyYHOTO THIIA MBILIUICHHS, BJIAJCHUE HAYYHOW TEPMMHOJIOTHEH, KIIIOYEBBHIMU
MOHATUSIMA U METOJIaMU;

MP11. craButb u (opMyaHpoBaTh COOCTBEHHbIE 3aJaud B OOpa30BaTENbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

MP12. BBISBIATH NPUYUHHO-CIIEACTBEHHbIE CBA3M M aKTYaJIM3UpPOBATh 3a/1ady, BBIABUIATH THUIIOTE3Y €€
pellIeHrs, HaxXOJIUTh apryMEHTBl JUIsl JOKa3aTeslbCTBA CBOUX YTBEPXKICHHM, 3adaBaTh HapaMeTpbl U
KPUTEPUHU PELLIEHUS;

MP13. aHanmu3upoBaTh MOJYYEHHBIE B XOJA€ PEUICHUS 3aJa4d pe3yJbTaTbhl, KPUTHYECKH OLIEHHWBATH HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBHSIX;

MP14. naBatb OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBII OMBIT;

MP15. pa3pabarbiBaTh IUIaH peIIEHUS NMPOOJIEMBI C YYETOM aHajln3a MMEIOLIMXCS MaTepUalbHBIX U
HeMaTepUaIbHBIX PECYPCOB;



MP16. ocymiecTBISTh IICICHANIPABICHHBI TIOUCK TIEpEHOCa CPEACTB W  CIIOCOOOB JCHCTBHUS B
poecCHOHABHYIO CPeNy;

MP17. ymeTh NEpeHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIbHOCTH;
MP18. ymeTh HHTErpUpPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;

MP20. ctaBUTh IPOOIEMBI U 33]1a4H, TOIYCKAIOIINE allbTepHATUBHbIC PEILICHHS;
MP21. BnaseTs HaBBIKAMHU TOJXY4YE€HHUS HMHPOPMAIMM M3 MCTOYHHKOB Pa3HBIX TUIIOB, CAaMOCTOSTEIHHO

OCYILIECTBIISATh MOUCK, aHAIM3, CHCTEMATU3alUI0 U MHTEPIPETALNI0 UH(OOPMAIIMK PA3IHYHBIX BUIOB H
(dbopM mpescTaBICHUS;

MP22. co3gaBaTh TEKCTbl B pa3iM4YHbIX (popmarax ¢ y4yeTOM Ha3HaueHus HWH(OPMAalUU U LEIeBOU
ayTUTOPHUH, BBIOMpas ONTUMAIbHYIO0 (OpPMY IIpe/ICTaBICHHS U BU3YyalU3alllu;

MP23. omeHuBaTh JOCTOBEPHOCTh, JETUTUMHOCTh WH(POpPMAIMU, €€ COOTBETCTBUE MPABOBBIM U
MOpPaIbHO-ITHYECKUM HOPMaM;
MP26. ocymiecTBISITh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

MP27. pacno3HaBaTb HeBEpOaJIbHBIE CPEICTBA OOILIEHUS, NOHMMATh 3HAUEHUE COLIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

MP28. Bi1aieTs pa3IMyHBIMA CIIOCOOAMH OOIIEHUS ¥ B3aUMOICHCTBUS;

MP29. apryMeHTHpPOBaHHO BECTH IUAJIOT, YMETh CMSTYaTh KOH(IUKTHBIE CUTYAIIUH;

MP30. pa3BepHyTO U JIOTUUHO HU3JIaraTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MP31. noHrMaTh U UCMONB30BATh IPEUMYIIECTBA KOMAHIHOW U MHAMBU1yaJIbHON paboThI;

MP33. npuHUMaTh €I COBMECTHOW JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH NEHCTBUS IO
€€ JIOCTHMIKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM, pacCHpedeNsaTh POJIM C Y4eTOM MHEHHM YYaCTHUKOB
00CyXI1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

MP34. oneHuBaTh Ka4ecTBO CBOETO BKJIaJa M KaKJOTO YYaCTHHKA KOMaHJIbI B OOIIWI pe3ynabTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. camocTOATENbHO OCYLIECTBIAT MIO3HABATENBHYIO JIESTEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTH U
(bopMynHMpoBaTh COOCTBEHHBIE 3371a4 B 00Pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaIMAX;
MP39. caMOCTOATENBHO COCTABJIATH IJIAH PEIICHUS MPOOJEeMBbl C yYeTOM HMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHHII;

MP40. naBath OLIEHKY HOBBIM CUTYAIIHSIM;

MP41. pactupsaTh paMKi y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

MP42. nenaTh 0co3HaHHBIN BBIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

MP43. orieHHBaTh MPUOOPETEHHBIN OIIBIT;

MP44. cnocobcTBOBaTh (HOPMUPOBAHMIO M TPOSBICHUIO LIMPOKOW JPYIUIMM B pasHBIX 00JacTix
3HaHU, NOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbBIN U KyJIbTYPHbIH YPOBEHbD;

0) CaMOKOHTPOJIb!
MP46. Brnagerh HaBbIKaMHM TO3HABAaTENbHOM pediekcuy Kak OCO3HAHMsI COBEpIIAEMBbIX JIEUCTBUN U

MBICJIIMTCIIBHBIX IMMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;
MP47. ucnonp3oBaTh TIpUCMbI pe(b.HCKCI/II/I AJId OLICHKU CHUTYyalluu, BLI60pa BCPHOI'O PCHICHUA;

B) YMOITMOHAIBHBIA WHTEJUICKT, MPEIoIaralomuii copMupoBaHHOCTD:
MP49. camoco3HaHus, BKIIOYAIOMIETO CIIOCOOHOCTHh IMTOHUMAThL CBOE DMOILIMOHAILHOE COCTOSIHUE, BUIETH

HaIpaBJIEHUs Pa3BUTHUS COOCTBEHHOW AMOLIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ce0e;

MP50. camoperynmpoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHMMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJIEHHUE, CITIOCOOHOCTD aJalTHPOBATHCS K SMOLMOHATIBHBIM U3MEHEHUSAM U MPOSBISATH THOKOCTH,
OBITb OTKPBITHIM HOBOMY;;
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MP51. chopMUpOBaHHOCTH BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUICH CTpEMIICHHE K JOCTHXKEHHIO LENU U
ycrexy, ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JE€HCTBOBATDH, UCXOMs U3 CBOMX BO3MOKHOCTEH;

MP52. smMnatuy, BKIHOYAIOLIEH CIIOCOOHOCTh NOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHUKAIIUHU, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHMUIO;

MP53. couualibHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpauMBaTh OTHOIICHUS C JIPYTUMU
JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI;
MP54. npunumath ce0si, MOHUMAsE CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MP55. npuHUMaTh MOTHBBI M apTyMEHTBI APYTUX JIFOJIEH MpU aHAIIM3€ PE3YJIbTaTOB JIEATEIbHOCTH;

MP56. npu3HaBath CBOE MPaBO M MPABO APYTHX JIFOICH HA OIIMOKH;
JIP1. chopmupoBaHHOCTH TPa)XAAHCKOW MO3UIUU OOYYaIOUIErocsi KaK aKTUBHOTO U OTBETCTBEHHOTO

YJIeHa POCCHIICKOT0 00IeCTBa;

JIP6. ymeHue B3aMMOJEHCTBOBATh C COIMAIBHBIMH MHCTUTYTaMU B COOTBETCTBHM C MX (YHKIUSIMHU U
Ha3Ha4YCHHEM;

JIPS. chopMHUPOBAaHHOCTh POCCUIMCKON TPAKIAHCKON MICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHoi, ropaoctu 3a CBOM Kpai, cBOr PoauHy, CBOM S3bIK U
KYJbTYpPY, OPOLIJIOE U HACTOSAIIEE MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;

JIP9. 1eHHOCTHOE OTHOIIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAaM, HUCTOPUYECKOMY U TPHUPOIHOMY
HacjeAlo, MaMsATHUKAM, TpaauuusM HaponoB Poccum, noctwxkeHussm Poccun B Hayke, MCKYCCTBE,
CHOpTE, TEXHOJOTUSX U TPYAE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPOa;

JIP12. cdopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHHUS;

JIP14. oco3naHue TUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIYILETO;

TPyAOBOT'O BOCIIUTAHUA:
JIP16. »creTHyeckoe OTHOIIEHHE K MUDY, BKJIIOYass 3CTCTUKY 6BITa, HAYyYHOI0 M TCEXHHUYCECKOI'O

TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;

JIP17. cnocoGHOCTh BOCIPHUHMMAThH pa3IMYHbIEe BUABI UCKYCCTBA, TPAIAMIMKU U TBOPUECTBO CBOETO U
IPYTHUX HapOJO0B, OLIyIIaTh SMOLMOHAIBHOE BO3JEICTBHE HCKYCCTBA;

KYJIbTYPHBIX TPaJULIUN U HAPOJIHOTO TBOPUECTBA;

JIP23. rOTOBHOCTH K TPYyZy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYL0JII00UE;

JIP25. wuHTepec Kk pa3nuuHbIM cdepam npodecCUOHATBHON NIeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OyayIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

JIP26. rOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUHU BCEH XKU3HU;
JIP27. cpopMHPOBAHHOCTh SKOJIOTUYECKON KYIbTYphl, TOHUMAaHUE BIMSHUS COLMATIbHO-3KOHOMHYECKUX
IPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIbHOW cCpellbl, OCO3HAaHHE TIJI00ANBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

JIP30. ymeHmne mpOorHO3WPOBATh HEOJIATOMPHUSATHBIC IKOJIOTHYSCKHE IMOCIEACTBUS TMPEITPUHUMAEMBIX
JEWCTBUM, IPEOTBPAIATh HX;

JIP32. cdopMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKH U OOIIECTBEHHOW NMPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

JIP33. coBepIIEHCTBOBAHUE SA3BIKOBOM M YUTATENBCKON KYJIbTYpPbI KaK CPEJCTBA B3aUMOJECUCTBUS MEXY
JIIOJIBMU U TTIO3HAHUS MUPA;

JIP34. oco3HaHMe NEHHOCTH HAy4YHOH JEATENbHOCTH, TOTOBHOCTHh OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITENIBHOCTh MHIUBUYAIbHO U B TPYIIIIE;
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ConeprkaHye MpakTHYECKUX U J1ab0paTOPHBIX 3aHATHI OPHEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOCHHIO TPO(ECCHOHAIBHOTO MOAYJS IPOTrpaMMbl TOATOTOBKM  CIICIMATIMCTOB CPEIHEro 3BEHa TI0
CIIEIMAILHOCTY U OBIIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEeHUUAMU:

I[IK 4.6 Anamm3upoBaTh (DHHAHCOBO-XO3SWCTBEHHYIO JICSTEIBHOCTh, OCYIIECTBISATH aHAIH3
uH(popMaIuu, MOJyYeHHO! B X0J1€ MIPOBEACHUS KOHTPOIBHBIX IIPOLEIYP, BBISIBICHUE U OLIEHKY PHUCKOB.

A Taxxe GOpMHUPOBAHUIO 0OUIUX KOMNEMEeHYULIL.

OK 01 Bpei6uparp ciocoObl perieHus 3aj1a4 npo(ecCHoHaTbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPE/ICTBA NOUCKA, aHANIM3a U UHTEpIpeTauy uupopmanuu u
MH(POPMAIMOHHbBIE TEXHOJIOTHH JUIS BBIIOJIHEHUS 3a/1a4 PO(PECCUOHATBHON 1EATEIIbHOCTH.

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPO(eCCHOHANBHON cepe, NCIOIb30BaTh 3HAHUS 10 TPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U PabOTATh B KOJUICKTHBE U KOMAaH/IE

OK 05 OcyuecTBisiTh YCTHYIO U NHCBMEHHYK) KOMMYHHUKAIIMIO Ha TOCYAApCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06. IlposBasaTh TIpaxaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALUUA MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, NMPUMEHATH CTaHAapThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS;

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPHUHIUIBI OSpeXIMBOTO MPOM3BOACTBA, d()()EKTUBHO NEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Vcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI 151 COXPAaHEHUS U YKPEIUIEHUs 3/10POBbsI B
npouecce MpodeccuoHaNbHON JeATeNbHOCTH M TMOJAJEPKAaHUS HEOOXOIUMOro YpOBHS (u3ndecKkon
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodeccnoHalbHON JOKYMEHTAIMe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX

Brimonnenue npaktudeckux paboT mo yueOHoi nucuuruinie «MareMaTuka» HarpaBiIeHo Ha:

- 00o001IeHre, cucTeMaTr3aIuio, yriayoaeHre, 3aKperieHle, pa3BUTHE U JCTATU3AIUIO TOTyYEeHHBIX
TEOPETUYECKNX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOI THCIUTUIUHEI;

- (hopmupoBaHMEe yMEHHI NMPUMEHATH MOITYYECHHbIE 3HAHHUS Ha MPAKTHKE, pean3alliio €IUHCTBA
MHTEJUIEKTYaJIbHON U MTPaKTUYECKON e TENbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHMUBATH, CONOCTABIIATH, AHAIU3UPOBATbH,
JenaTh BBIBOABI U OO0OOIIEHUS, CAMOCTOSITETHHO BECTH MCCIEIOBAHMS, TMOJb30BAThCA PaA3TUUHBIMU
IprUeMaMu U3MEpPEHU, 0pOPMIIATH pe3yabTaThl B BUE TaONIHNII, CXEM, TPapUKOB;

- pa3BUTHE HHTEJUIEKTYAIbHBIX YMEHMH y OyIylIUX CHEIUANINCTOB: aHATUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX H JIP.;

- BBIpaOOTKY MPH PELICHUH MOCTaBICHHBIX 33/1a4 MPOPECCHOHATBHO 3HAYUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsi HHUIMATHBA.

[IpakTudeckue 3aHATHS TIPOBOISTCS B paMKax COOTBETCTBYIOIIEH TEMBI, TIOCIE OCBOCHUS
JMIAKTUYECKUX SIHUII, KOTOphIe 00ECTICUNBAIOT HATMYNE 3HAHUM, HEOOXOIMMBIX JUIS €€ BBITOTHEHVS.
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2 METOOIUYECKHUE YKA3ZAHUSA
Tema 1.1. Pa3zBuTHE NOHATHSA 0 YHCIIE
IIpakTnueckoe 3ansaTne Ne 1

«Apl/l(l)MeTI/l‘IeCKI/le [lEi;lCTBPIﬂ Ha/J palluOHAJBbHBIMA 1 KOMIUVIEKCHBIMHA YU CJIaMW

Henab padorsl: [IoBTOPUTH NENCTBUSA C AIEHCTBUTENBHBIMU U KOMIIEKCHBIMH YUCJIAMHU.

IIpakTuyeckas padora ¢popmupyer:

[1PG2 ymeHnue ornepupoBaTh HMOHSTHUAMHU: CTEIEHb YMCIA, JIOTapu(pM 4YHCIa; YMEHUE BBINOJIHAThH
BBIYHCJICHHUE 3HAYCHHI ¥ TIPe0Opa30BaHus BRIPAKEHUHN CO CTETICHSIMH | Jorapudmamu, mpeoOpa3oBaHUs
JIpOOHO-PallMOHANIBHBIX BBIPAXKECHHUI;

[Ipy 5 ymeHue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YMCIIO, IIEJI0€ YUCIIO, OCTATOK 0 MOJYJIIO,
palMOHAIBHOE YHCIO, UPPALUOHAIBHOE YKCIIO, MHOXECTBA HATYPaJbHBIX, LEIbIX, PalMOHAIbHBIX,
NENCTBUTENBHBIX YHCEI; YMEHHE UCIIOIb30BATh MPU3HAKHU JIETMMOCTH, HAUMEHBIINN OOUIUI IeTUTENb U
HauMeHblIee olliee KpaTHoe, anropuTM EBKinaa mpu perieHud 3ajad; 3HaAKOMCTBO C Pa3IMYHBIMU
MO3UIMOHHBIMA CUCTEMAMM CUHUCIICHUS,

[Ipyll ymeHue omepupoBaTh MHOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COINPSIKEHHbIE KOMILIEKCHBIE
YHUCIIa, MOAYJb U apI'YMEHT KOMIUIEKCHOTO YHCIIa, (hopma 3amucu KOMIUIEKCHBIX Yhcel (TeoMeTpriecKas,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb MPOU3BOAUTH apuPMETHUECKUe JIEHCTBHUS C
KOMIUIEKCHBIMU YUCJIAMU; IPUBOAUTH MIPUMEPHI UCIIOJIb30BaHHS KOMIUIEKCHBIX YUCEN.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3afad npodecCHOHAIBHONU NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTaM.

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA TIOMCKA, aHANIM3a U MHTEPIpeTaluu nHpopMau u
MH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJIHEHHS 3374 MPOo(deCcCHOHATBHOM IeATeTbHOCTH.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:
1. BeimonHuTe AEHCTBUS, KOTOPbIE HEOOXOAMMBI JISl pacyeTa SKOHOMHUECKUX TTOKa3aTelNeH:
) 2 + 1, )5 3,
5 5 A 8 4’
2 1 1 .2
0) =+ e) 2=:33;
72 7 1 3 3 1
B)2-+3-; K) 3=+ 14=
34 14 5 3
r6-—2-;
7 7

2. Mano:21=(2 +1); z,=(3 - 2i)
Haiitu: z1+ 2] 21- 25, 21* 25, 71/ 2,

Ilopsinok BbINOJHEHHS PadOThHI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIIy4yae 3aTPYAHEHUs BOCIIOIb3YHTECh CIIPAaBOYHBIMU
MaTepHajiaMH), BHIIOJHHUTE 3aaHue.

Xon paborsr:
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1. BrimonHUTE NEUCTBUS, KOTOPhIE HEOOXOIUMBI JJI pacyeTa SKOHOMUUYECKHUX IMOKa3aTeNeH:

2 1 241 3,
ViETE
2)‘+‘:T—‘
1,1 2 2.
3)3- +4——(3+4)+(§+§) 7+E 75,
2 1 1 1,
4)3——1——(3—1)+(;—;)=2+; 27
AT S T )
12 14 12 11 3}23:1%3_1'93, 3
6) 25:35_5 T 511 51 5
) 32+143=6+10)+(3+3) =17+ =172

2. BeimosHuTE ASHCTBHSI, KOTOPBIE HEOOXOAUMO ISl pacuyeTa IKOHOMHUYESCKHX Moka3atenei (8 + 1)
(2-3i).
8+i
Pemenue. [lepenumiem 310 OTHOIIIEHHE B BUJIE IPOOU: 7o
VMHOKUB, €€ YMCITUTENb ¥ 3HAMEHATe b Ha 2 + 3i U BBIMOJIHUB BCE MPEOOPA30BaHHUS, MTOTYIHM:
(8+i)(2+3i 134261 .
,( ) = =1+ 2i.
(2-30)(2+310) 13

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ouenka "oTJaMYHO'" CTaBUTCA, €ciid padoTa BBHINOJHEHA B IMOJTHOM O0OBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEICTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €cliM padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CJU pabOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 1.1. PazBuTue noHSATHSA 0 YHCJIE
IIpakTnyeckoe 3ansaTne Ne 2

«PereHne TeKCTOBBIX 3aaa4 Ha MPOLUCHTHD»

Leas padoThl: MOBTOPEHHE paHEE M3YUYEHHOIO0 MaTepHalia, 3aKperjieHue YMEHUM peliathb
MPOCTEUIIINE 33]]a4U Ha TPOIEHTHI

IIpakTuyeckas padora popmupyer:

[TPG6 ymeHue pernath TEKCTOBBIE 3314 Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOICHTHI, 10U U YacTH,
Ha JIBIDKEHHE, pa0d0Ty, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a7a4H M3 00JIACTH YIPABJICHUS JTUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABISTh BHIPAKEHUS, YPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJla4uM, UCCIIEI0BATh MOJYYEHHOE PEIIeHHE U OLIEHUBAThH MPABI0N0I00HOCTh PE3YJIbTATOB;

[Ipy7 ymeHme onepupoBaTh MOHATUSIMU: TOXKAECTBO, TOXKIECTBEHHOE MTPeoOpa3oBaHue,
YpaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHHI Y HEPABEHCTB, PABHOCHUIIBHOCTh YPABHEHH, HEPABEHCTB
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U CHCTEM, PALIMOHAJIbHBIE, HPpPALlMOHAIIbHBIE, TI0KA3aTeNbHbIE, CTEIICHHbIE, JIOrapu(pMUIecKue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA M CUCTEMBI C TaPAMETPOM;
IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs1 PELLIEHUS] MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTel HAyKU U pealbHOM KHU3HH;

IIpyl8 ymeHHe MOAENUPOBATH pEalbHbIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/layM, UCCIIEJOBATH IIOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHMEM amIapara ajareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIHU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBA3aHHBIC C HUMU
[IPAKTUYECKHE 3aJ]auM; COCTaBJISATh BEPOSTHOCTHYIO MOJEIb U HHTEPIPETUPOBATH IOJYy4EHHBIN
pe3yJsbTaT; pellarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHajlnu3a, B TOM YHUCIE
COILIMANIEHO-9KOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npoecCHOHaIbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA TIOUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMaluu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIS BEITIOJTHEHHMS 3a/1a4 PO ECCHOHATBHON JACSITeTLHOCTH

I1IK 4.6 AnanusupoBath (pUHAHCOBO-XO3SMCTBEHHYIO JIEATEILHOCTD, OCYIIECTBIIATH aHAIN3 HH(POPMAIIHH,
MOJIYYEHHOU B XOJ€ MPOBEICHUSI KOHTPOJIbHBIX MIPOLEAYD, BBISIBICHUE U OLEHKY PUCKOB.

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

3aganme:

1. XKenesnonopoxusiii Ouner a1 B3pociaoro crout 530 pyoneid. CroumocTs Ounera s
1IKoJibHUKa coctaisieT 50% oT croumocTu Ounera ajs B3pocioro. ['pynmna coctout u3 14 mKoIbHUKOB
u 3 B3pocinbix. CKoabpKo pyOseit cTosT OuieTsl Ha BCIO rpymnmny?

2. llena Ha >nMeKTpUYECKH YallHUK ObUTa MoBbIIeHa Ha 16% u cocTtaBmia 3480 pyounei. CKkoIbKo
pyOJel CTOMII YalHUK J10 TIOBBIIIEHUS 1IEHBI?

3. ®yr6onka cromna 8§00 pybneit. [locne cHukeHUs HeHbI OHa crayna cTtouTh 680 pybmei. Ha
CKOJIBKO TIPOLIEHTOB ObliIa CHMYKEHA IieHa Ha (QyTOOIKY?

4. B ropoze N xuser 300000 xuteneit. Cpenu Hux 20% nereit u noapoctkoB. Cpeau B3pOCIbIX
35% ne paboTtaet (IEHCUOHEPHI, CTYIEHTHI, IOMOXO3SHKH U T.11.). CKOJIBKO B3pOCIBIX paboTaeT?

5. Knuenr B3su1 B 6anke kpenut 3000 pyO. Ha rox noa 12 %. OH noipkeH noramarb KpeanuT, BHOCS
B 0aHK €KeMEeCSYHO OJMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 IOl BHIIIATUTh BCIO CYMMY, B3ATYIO
B KpeJUT, BMecTe ¢ npoleHTaMu. CKOJIBKO OH JOJKEH BHOCUTh B OaHK €XeMecsuHO?

ITopsinok BbINOJHEHHS PadOTHI:
1. 3yunTh TEOPETHUECKYIO YacTh MIPAKTUYECKON pabOThI
2. Peunth 3amaun

Xon paborhr:

Cotas yacTh MeTpa - 3TO CaHTUMETp, COTasl 4acTh pyOisi — KOmeika, coTas 4yacTh LIEHTHepa -
kujorpamm. JIrou TaBHO 3aMETHIIM, YTO COTBIE JIOJU BEJIMYUH YIOOHBI B MPAKTHUECKON JEATEIbHOCTH.
[ToTtomy, mist HUX OBLIO MPUIYMAHO CHEIMATBPHOEC Ha3BaHUE — MPOICHT. 3HAYUT OJIHA KOTEWKa — OJHH
MPOIEHT OT OJJHOTO pyOJIsl, @ OJMH CAHTUMETP — OJIMH MPOLIEHT OT OJHOTO METpa.

OauH mpoLEHT — 3TO OAHA coTas Ao 4uciaa. MaTemMaTHuYeCKMMU 3HaKaMH OJIMH TPOIEHT
3anuceIBaeTcs Tak: 1%.

Omnpenenenne 0JHOTO MPOLIEHTa MOKHO 3alliCaTh PABEHCTBOM:

1% =0,01 * a 5%=0,05, 23%=0,23, 130%=1,3 u T. 1.
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Kak naiitu 1% ot uucna? Tak 1% 53To ogHa cotas 4acTh, TO Hag0 4Mcio pazaenutbh Ha 100.
Henenue Ha 100 MmoxHO 3amernTh YyMHOKeHUEM Ha 0,01. [Toatomy, uyToOsI HaliTu 1% OT MaHHOTO YHUCIHA,
HY>KHO YMHOXUTh ero Ha 0,01. A ecnu Hy>)kHO HailTH 5% OT 4McCIia, TO yMHOXaeM AaHHoe yucio Ha 0,05
U T.I.

1. HaxosxaeHwue mpoueHTa OT 4ucia.

UroObl HAWTH MPOLEHTHI OT YMCIA, MOKHO MPOLEHThl MPEACTaBUTH B BHUAE JAPOOM MU YUCIO
YMHOXXUTH Ha MOJyYCHHYIO JIPOOb.

Hanpumep, 20% ot 45 pybneit paBubl 45-0,2=9 py6.

3amaua. bank obemnraer cBoMM KiIMeHTaM rofoBoil pocT Bkiaga 30%. Kakyio cyMMy JeHEr MOXXET
MOJTYYUTh Ye€pe3 roJ1 YeIOBEK, BIOKHUBIIHMKN B 3TOT OaHK 450 ThIC. py0.?

Pemenue. 450000-0,3+450000=585000 (py06.)

OTtBet:585000 pyO.

2. HaxoxJeHue uucia 1o ero mporeHTy.

UToObl HAMTHU YHCIIO MO €ro MPOIEHTaM, MOKHO MPOLICHTHI NMPEACTaBUTh B BUAE IPOOU U JaHHOE
YHCIIO Pa3JIeIUTh HA TIOTYYCHHYIO JPOOb.

Hanpumep, 10% 3apabotHoii miatel coctaBisitoT 3000 pybneit. Besi 3apaboTHas muiata paBHa
3000:0,1=30000py6

3amava. B marazune nmpoBOAMTCS akIUs Ha TOBAap, IIEHa KOTOporo cHibkeHa Ha 15%. Ecnu HoBas
1eHa ToBapa coctanisier 850 py0ieit, To CKOJIBLKO CTOWIJI TOBAp 10 HavYaia aKIuu?

Pewenue. Ilycte x - ucxognas nena ToBapa, coctaBisier 100%. Torma HoBas nena toBapa 850

pybueit coctapsier 85%(100%-15%=85%). 3uaunt, X = =22’ = 1000p

85

2. HaxoxaeHue MpoLEeHTa OJTHOTO YHCIa OT APYroro

UYroObl HAaWTH, CKOJBKO MPOIEHTOB OJHO YHCJIO COCTABJISAECT OT JIPYroro MOKHO OJHO YHCIIO
pa3ienuTh Ha IPYTroe U MOJYYCHHBIH pe3ybTaT YMHOXKHUTH Ha 100.

3anava.llo mmany paboumii momkeH Obul m3rotoButh 800 neranei, a m3roTtoBws 996 merancid.
CKOJBKO MPOIIEHTOB IJIaHA OH BBITTOTHUI?

Pemenue.
996%100%

800
OtBeT: pabounii Beimonnun 124,5% nnana.

3amaua. XKene3HoqopoKHBINM OUIIET 715t B3pociaoro ctout 840 pyoueit. CToumMocTs Ounera st
HIKOJIbHUKA cocTaBisieT 50% oT crouMocTu 6usera ais B3pocioro. I'pynna cocTout u3 18 mKOIbHUKOB
1 3 B3pocibix. CKONIBKO py0Jiel CTOST OMIIETHI Ha BCIO TPYIITY?

Pemenue. buner miis pedenka crout 840 - 0,5 = 420 py6. CroumocTs OnieToB Ha 18 MIKOJBHUKOB
u 3 B3pociubix cocrapisier 420 - 18+ 840 -3 = 7560 +2520 = 10 080 py©.

=124,5%

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIOIEHUEM
HEOOXOMMOM TOCIIEeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HeyoueTa.

Ouenka "yI0BJI€TBOPUTENbHO' CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

17



Tema 1.1. Pa3BuTue NOHATHSA 0 YHCJIE
IIpakTuyeckoe 3ansaTue Ne 3

«PereHne TeKCTOBBIX 3a1a4 Ha IMPOLCHTHD»

Lean pabdoThl: 3aKperyieHUE YMEHHI pelaTh 3a/1a4d Ha MPOLEHTHI

IIpakTuyeckasi padora ¢popmupyer:

[1PG6 ymeHue perath TEKCTOBbIC 3a/1a4 Pa3HbIX TUIIOB (B TOM YHCIIEe HA MPOIEHTHI, 10JIU U YacTH,
Ha JIBIKEHUE, pabO0Ty, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 337]a4M U3 00JIACTH YIPABJICHUS JIUYHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABIIATh BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJ]auu, UCCIIEZ0BATh MOIYYEHHOE PEIICHNE U OIIEHUBATh MPaBI0NOA00HOCTb PE3YIIbTAaTOB;

[Ipy7 ymeHue onepupoBaTh MOHATUSIMU: TOXKAECTBO, TOXKIECTBEHHOE MTPe0Opa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHU I, HEPABEHCTB
U CHCTEM, pallMOHAIbHbIE, UPPALIMOHAIIbHEIE, TOKa3aTeIbHbIE, CTEIIEHHBIE, JTorapuGMUYECKue,
TPUTOHOMETPUYECKUE YPABHEHHS, HEPABEHCTBA U CUCTEMbBI; YMEHHUE PELIAaTh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MPUMEHSATh YPAaBHEHUS, HEPABEHCTBA, NX CUCTEMBI JJIS PEIICHUSI MAaTEMaTUYECKUX 3a/1a4 U 3a1a4 U3
pa3IMYHbBIX 00JacTel HayKH U peallbHOM JKU3HH,

[Ipyl8 ymeHue wMoaenupoBaTh pealbHBIE CHUTYallMd Ha S3bIKE MAaTeMaTHKU;, COCTaBIISTh
BBIPQ)KCHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/1ayd, UCCIEAOBaTh IMOCTPOCHHbIE
MOJICJIU C HCIIOJIB30BAHMEM arlapaTa anreOpbl, HHTEPIPETUPOBATh MOJYUYCHHBIH pPe3yJbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJENIN C IOMOIIBIO TEOMETPUUYECKUX MOHATUNA U BEJIMYMH, PEIIaTh CBA3aHHbIE C HUMU
MPAKTUYECKUE 3a/1a4d; COCTABJISATH BEPOATHOCTHYKD MOJEIb W HHTEPIPETHUPOBATh IOJTYYEHHBIN
pe3yibTaT; pelaTh NPUKIAAHbIE 3aJadyd CpPEICTBAMM MAaTeMaTHYEeCKOTrO aHajliu3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKOT0 U (PU3MUECKOr0o XapakTepa.

BoinosiHeHune padoTsl ciocodcTBYeT GOPMUPOBAHUIO:

OK 01 Bribupath crocoObl pemeHus 3a1a4 npoecCHOHAIBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(OpMAIUU U
I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOI'NHU JJIA BBIIIOJTHCHUA 3a/1a4 HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTHU

I1IK 4.6 AnanuzupoBath (pUHAHCOBO-XO3SAMCTBEHHYIO JEATEILHOCTh, OCYIIECTBIIATH aHAIN3 HH(POPMAIIHH,
[IOJIYYEHHOH B XOJ€ IIPOBEIECHUS KOHTPOJIBHBIX IIPOLIENYD, BBISIBIEHUE U OLEHKY PUCKOB.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIEKTHI JICKIIUH.

3aganme:

1. Ilo mnany no6srya HePpTU-161 MIIH.T, pakTHUECKH ke 100b4a cocTaBuia 166 miaH.T. Ha
CKOJIbKO MPOIIEHTOB ObLT BHIIIOIHEH IIIaH?

2. Knuent A. cnenan Bkian B 0anke B pazmepe 7700 py6ieii. [IpoueHTs! o BKIIaay HAUUCISIOTCS

pa3 B roJl ¥ MpHOaBIAIOTCA K TEKyIIeH cyMMe BKiIaia. POBHO yepes roj Ha TeX e YCIOBUAX TaKOH ke
BKJIa/1 B TOM ke O6aHke caenan kiueHT b. Eme poBHO uepes ron kinueHTs! A. u b. 3akpbutn BKIIabl U
3a0paiu Bce HakomuBIIKecs AeHbru. [Ipu 3ToM KiaueHT A. nonyumit Ha 847 pyOreit Oonbiie kinuenta b.
Kaxoii mpoueHT rofoBbIX HauuCIsU1 OaHK MO STUM BKiIagaM?
3. B noHemenpbHUK aKIUK KOMITAaHUH MTOIOPO’KAI HA HEKOTOPOE KOJIHMUYECTBO IMPOIIEHTOB, a BO
BTOPHHK MOELIEBENN HA TO XKe CaMOe KOJIMYECTBO IPOLIEHTOB. B pe3ynbraTe oHUM cTayu CTOUTh Ha 4%
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ACHICBJIC, UYCM IIPpHU OTKPBLITHHU TOPTOB B ITOHCICIIbHUK. Ha cxonbko MMPOLCHTOB MOAOPOXKAIN aKIIUN
KOMIIaHHUH B HOHCIIGHLHI/IK?

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1. I3y4uTh TEOPETUUYECKYIO YaCTh MPAKTUIECKOH paboThI
2. PemuTe 3amaun

Xox padoThI:

Pemenwue 3a1a4 ¢ ucnosib30BaHUEM MOHITHS KO (UIIMEHTA YBETHUCHUS

UToOB! yBETUYUTD MOJIOKUTEIHLHOE YHCIIO a HA P MPOLIEHTOB, CIeAyeT YMHOXKUTh YHCIIO a Ha
kodpuuuent ysenuuenust k=(1+0,01p).

UT0oOBl yMEHBLIUTH MOJOKHUTEIBHOE YUCIIO @ Ha P MPOILIEHTOB, CIEAYET YMHOXKUTD YHCIIO a Ha
KodpuureHt ymensiienus k= (1-0,01p).

dopmyna cioXHBIX TIpotieHToB: N=a-(1+0,0Ip)" , rne
a - TIepBOHAYAJIbHAS BEJIMYMHA BKJIAJA,
N - CPOK BKJIAJA,
N - BeMuMHA BKJIa/a Yepes n JIeT,
P - YKCIIO IPOLIEHTOB.

3anava. Bxnan, BinoxeHHbIN B cOepOaHK /1Ba roja Ha3ald, JOCTUT cyMMbl, paBHOM 13125 py0. Kakos
OBLIT IEPBOHAYATILHBIN BKIIAT IPH 25% ro10BbIX?

Pemenwue. Ecnu a (py0:ieit) — pa3mep nepBOHAYaIBHOTO BKJIA[a, TO B KOHIIE TIEPBOTO T'OJ1a BKIIA/T
coctaBuT 1,25a, a B KOHIIE BTOPOTO To/ia pa3Mep BKiana coctaBut 1,25 *1,25a. Pemas ypaBuenue 1,25%*
1,25a=13125, naxoaum a=8400.

Otget: 8400 py6.

3amaua. B peBpaiie niena Ha Hepth yBenmmuminach Ha 12% 1o cpaBHEHUIO ¢ siHBapcKoil. B mapre
reHa Hedtu ynana Ha 25%. Ha ckobKo MPOIEHTOB MapTOBCKAs IIeHA H3MEHIIIACH 110 CPAaBHEHUIO C
STHBapCKOM?

Pemenue. Ecnu x — ssHBapckas niena Hetu, To heBpagbckas rieHa HeTH paBHA

(1 +0,01*12)x = 1,12x.
UTOOBI BRIUMCIUTH MAPTOBCKYIO 1IEHY Y HAa HE(DTh, CIEAYET YMHOXKHUTH (PEBPATHCKYIO IIEHY
1,12x na (1-0,01%25)=0,75,m.e. y=0,75
1,12x=0,84x,
MapTOBCKasl 1IeHAa OTIMYAETCS OT SIHBapCKOM Ha
(0,84x)/x100 —100=84-100= -16%,

T.€. leHa yrnana Ha 16 %.

OtBer: niena ynana Ha 16%.

dopma npeacTaBaeHus pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHHE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCSA, €clM paboTa BBHIMIOJHEHA B TMOJHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pad0Ta BBHIMOJHEHA HE TIOJTHOCTHIO WK 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 1.1. PazBuTHe NOHATHS 0 YHCIE
IIpakTuyeckoe 3ansaTue Ned
«Pemmenne panMOHAJIbLHbIX YPABHEHUH U CHCTEM)

Leap padoThl: 3aKperjieHHe TEOPETUUECKUX 3HAHUH, OBTOPEHUE paHee U3yuYeHHOro MaTepuana,
(dhopMUpOBaHHE YMEHHI PEIICHUS 3a]1ad.

IpakTuyeckas padora ¢popmupyer:

[1PG2 ymeHnme omnepupoBaTh MOHATUSMU: CTENEHb YHCIA, JIOTApU(PM 4YHCIa; YMEHUE BBIIOIHATH
BBIUMCIICHUE 3HAUYCHUH 1 MpeoOpa3oBaHMsl BRIPAKEHHUM CO CTETIEHAMH U Jiorapudmamu, mpeoOpa3oBaHus
JIpOOHO-PaLlMOHANIBHBIX BBIPAXKECHHUI;

HP63 YMCHUC OICPUPOBATH MOHATUAMU: pallMOHAJIBHBIC, UPpPALlMOHAJIbHBIC, MMOKAa3aTCIIbHBIC, CTCIICHHBIC,
HOI‘apI/I(i)MI/I‘{eCKI/IC, TPUTOHOMCTPUUCCKHUC YPABHCHUA U HECPABCHCTBA, UX CUCTCMBI;

[py7 YMEHHE OIEpPUpPOBaTh MOHATHSIMH: TOXIECTBO, TOXIECTBEHHOE MpeoOpa3zoBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUM M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHaJIbHBIE, HPpPAUOHANbHbBIC, II0KAa3aTelbHbIe, CTEIEHHBIE, JIorapuMUIecKue,
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHHUsI, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHCTEMbl ISl PEUICHUS MATEeMAaTHMYECKUX 3a]ad W 3a1ad u3
pa3aMyYHbIX 00JacTel HAyKU U peallbHOM JKU3HU.

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3aad npohecCHOHAIbHOM NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAIM3a U MHTEepIpeTaluu uHGopMalu u
MH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJIHEHHS 33714 MPOo(GeCCHOHATBHOM IeATeTbHOCTH.

MarepuanbHoe obecnieueHue: VHauBHIyaibHBIC 3aaHUs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI
JIEKIINN.

3aganue:
1. PGHII/ITB ypaBHeHI/ISI, xapaKTepmyfoume S9KOHOMHWYECKHUEC MOACIN, I HpOFHOSI/IpOBaHI/ISI
OyIylIMX SKOHOMUYECKUX MOKa3aTeNei:

a)(3x+1)" +(4x—-1)" = (5x—2)".
X 7 8
X—2 X+2 x—-4
2. Pemmth cucTeMBbl ypaBHEHUH, XapakTEpU3YIONIUE OSKOHOMHYECKYI0 MOJAENb, s
MIPOTHO3UPOBAHUS OYIYIITUX YSKOHOMUYECKHUX TTOKA3aTEIICH:

3x—-15y =16,
2X+y=2
y+2x=6,
5) 3x*—y* =8’
l+g—1=0,
B)4X Y
2X+y—-2=0
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Ilopsinok BbINOJIHEHHS PadOThI:

[Ipn pemieHun ypaBHEHUW HCIIONB3YIOTCS CICAYIOIIHME IpaBuUiia MpeoOpa3oBaHUs YpPaBHEHUU B
PaBHOCHUJIBHBIC!

a) Kakoh- MO0 4JeH YpaBHEHHUS MOXHO TEpPEeHECTH M3 OJHOW €ero YacTd B JPYryl C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUS MOXKHO YMHOXHTb WIIM PA3EIUTh HA OJIHO TO e YUCII0, OTiIM4yHoe oT 0.
Pemenue ypasuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

-b . . .
ax+b=0, (x =—,a#0| —nuHelHOe ypaBHEHUE | cTeneHu ¢ 0JIHOM IepeMEeHHOM
a

ax® +bx+c= O(a #* 0) — ypaBHeHue |l crernenu ¢ ojHOI epeMEeHHO.

1. OmpenienuTh BUJ ypaBHEHUS U CIIOCOO €ro petieHus.

2. Ecnu ypaBHEeHHE JpOOHO-PAMOHAIBHOE, TO HAUTH OOLIUI 3HAMEHATEIh BCEX NPOOei, KOTOphIe
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHEHHS HA OOIIUI 3HAMCHATEIT.

4. PemnTh NoiayyeHHOE 1I€JI0€ YPABHEHHE.

5. Ilpou3BecTy MPOBEPKY KOpPHEH, W UCKIIOYHUTh T¢ U3 HUX, KOTOPhIE OOpaIIaloT B HYJIh OOIIUH
3HAMEHaTENb.

Tak kak MBI pemiaeM ApoOHBIE pallMOHAIBHBIC YpaBHEHHs, TO B 3HAMEHATENsX ApoOeil OymyT
nepeMeHHble. 3HauuT, OyayT OHM M B 00IIeM 3HameHarene. Bo BTOpOM IMyHKTE alropuTMa MbI
YMHOKaeM ypaBHEHHE Ha oOuuil 3HameHatenb. [Ipy 3ToM MOryT MOSIBUTHCS ITOCTOPOHHUE KOPHHU, IIPU
KOTOpBIX 001l Wi 3HaMeHaredb OyJeT paBeH HYNI0, a 3HAa4YUT U YMHOXXEHHE Ha Hero Oyzaer
6eccmbiciieHHBIM. [T03TOMY B KOHIIE 0053aTEIHO HYKHO CIEIaTh MPOBEPKY MOTy4YEHHBIX KOPHEH.

PauvoHnaneHble ypaBHEHUS UX CUCTEMbl MOMOTAOT IPH CO3JAHUU 3KOHOMETPUUYECKUX MOJENEH,
KOTOpBIE UCIOJIb3YIOTCS JJI IPOrHO3UPOBaHUS Oy 1yIMX 3KOHOMUYECKHUX ITOKa3aTeNeH.

Peumnm ypaBHeHus:

a)(3x+1)* +(4x—1)* = (5x—2)’

Packpoem ckoOKH, IPUMEHSsT YOPMYIIbI COKPAIICHHOTO YMHOXKCHHUS (& + b)2 u (a-— b)2

OX? +6X+1+16X> —8x+1=25x*>—20X+4. 9x* + 6X+1+16X*> —8x+1—25x> +20x—4 =0.
HpI/IBeI[CM HO)IO6HI)IC YJICHHI, HOJ'IyLII/IM
18x—-2=0 .= 3 _ 1
18x =2 18 9
1
OTtBeT: X = 9" KOpPEHb YPaBHEHHS.
X 7 8
X—2 x+2 x*-4

PasnosxkuM X° —4 Ha MHOMKHUTENH M NEepeHeceM BCe WiIeHbl YPaBHEHHMS B JIEBYIO 4acThb. IIpuBeneM
Ipobu K 00IIeMy 3HaMEeHATeIIIO:

X 7 8
x—2_x+2_(x—2)(x+2)
X(x+2)-7(x-2)—

(x+2)(x-2)
X?+2x-7x+14-8
=0

(x+2)(x-2)

X’ —5x+6
(x+2)(x-2)

IpoOb paBHA HYIIO, KOTJa €€ YHCIUTEIb PaBeH HYJI0, a 3HAMCHATENIb HE pPaBeH HYJIO, T. €.
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(x+2)(x-2)=0, = X#2, X#-2

x? —5x+6=0.
D=25-24=1
_ 541,
X1,2_T’
X, =3;X,=2

KODHM MOXHO HaiiTh 1o Teopeme Buera, HO Tak kak X#2, TO X, =2 — NOCTOPOHHMH KOPEHb,
CJIeJI0BATENLHO, PEllIEHHEM ypaBHeHus Oyner X =3.

Otser: X=3

8)x’ —x+4=0

D=1-4.-4=-15<0

OTBeT: AeHUCTBUTEIBHBIX KOPHEH HET.

Pemute cucreMbl ypaBHEHUH HCIIONB3YIOTCS CLIOCOOBI CII0KEHUS, T0ICTAHOBKH, TpapUuecKuil.
Pemnm crucreMy ABYX JTMHEHHBIX YPAaBHEHUH C ABYMsI HEU3BECTHBIMH.

3x+8y =31
-10x-7y=-5
Pemum CUCTEMY BCEMU CHOCO6aMI/I, T.C. y6e,Z[I/IMC$I, 4TO pE3yJIbTaT NOJYyHaCTCA O,Z[I/IHaKOBHﬁ u

OTIpEeICITUMCS, KAaKOH M3 METO0B 0oJiee palMOHAILHO MPUMEHHM JJIsl TAHHOW CHCTEMBI.
1) Criocob moaCTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 x+§y:%l =337
-l0x=7y=-5 [10x+7y=5 |0 70 s 10[%1_%yj+7y:5
310 80
———Yy+7y=5
Pemraem BTOPOC YPAaBHCHUEC OTHOCUTCIILHO ((y»Z 3 3 , IPUBCIICM K O6H.I€My

3HaMEHAaTEII0 U TaK KaK 3=0 , TO
310-80y+21y =15

—59y =15-310
—295
~5Qy=-295; y=—""=5
y y 59
y =5, Torna ng—g-S :§—£2—92—3
3 3 3 3 3
Otser: (-3;5).
2) Coco0 anredpanvyeckoro CIoKeHHs
3x+8y=31
-10x-7y=-5

ypaBHsIEM 10 MO0 KO3 (ULMEHTHI IPU X, 711 3TOr0 YMHOXKHUM IepBoe ypaBHeHue Ha 10, a

BTOpOE — Ha 3.

{3x+8y=31 10 {30x+80y=310

~10x-7y=-5 |3 ~30x—21y =15

IMOYJICHHO CJIOKHUM U IMOJTYUUM:
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50y = 295

y=>5

HOJCTAaBUM Y = 5 B II000€ U3 yPaBHEHHMI CHCTEMBI, HAIPUMED B [IEPBOE, 3aTEM HANIEM X:
3x+8-5=31

3x+40=31

3x=-9

X=-3

nojydaeM X = —3; Y = 5, KaK U B IIEPBOM CJIy4ac.

Ortgert: (—3;5).

3) I'padmueckwii criocob (caeayer IOMHHUTD, YTO PE3YIbTAThl MOT'YT OBITh [TOJYYCHBI
MPUOIMKEHHO, YTO MOKHO OOBSICHUTH HAIMM 3PEHHUEM, YMEHUEM TPOBOIUTE JIMHUU, BELIOOPOM
Maciitaba, HeyJJ00CTBOM 3alUCH YKCIIA U T.J1.)

3x+8y =31
-10x-7y=-5
I'paduxom Kax10T0 ypaBHEHUS SBIISCTCS MPsIMast, a PsIMast OTIPENIENAETCS IBYMsI TOUKaMHU.
~10x-7y=-5
3x+8y =31 10x+7y=5 ‘
31 7 5
x=0;, y="=3= —0y=2 —
y 8 8 X 01 y 7 TG = +
x=2;6+8y =31, x=2,20+7y=5; S~k
:ﬂzﬁzg1 7y=-15;y:-§:-2£ - ;.7\_\»»"'
8 8 8 7 7

Orser: (-3; 5). ‘

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM 00BEME ¢ COONIOeHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBINMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOM YacTH paOOThI HE TTO3BOJISET C/ENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1 Pa3Burue NOHATHSA 0 YHCJIE
IIpakTHyeckoe 3anaTHE NeS

«PanmonanbpHbIE YpaBHCHHA B 3aia4ax HpO(i)CCCHOHaHBHOﬁ HAITPpaBJICHHOCTHU»
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Heab padoThl: yriyOleHUe 3HAHUN O PAlMOHAIBHBIX YPaBHEHHSIX, UX MPUMEHEHUU B PEIICHUU
3aj1a4 npodeccruoHaIbHOM HANpaBIECHHOCTH

IIpakTuyeckasi padora ¢popmupyer:

[1PG2 ymeHnue ornepupoBaTh HMOHSTHUAMHU: CTENEHb YMCIA, JIOTapU(pM 4YHCIa; YMEHUE BBINOIHAThH
BBIYHCJICHHE 3HAYCHHI U TIPe0Opa30BaHUs BRIPAKEHUHN CO CTETICHSIMH | Jorapudmamu, mpeoOpa3oBaHUs
JIpOOHO-PaLlMOHANIBHBIX BBIPAXKECHHUI;

HP63 YMCHUC OIICPUPOBATH MOHATUAMU: pallMOHAJIBHBIC, UPPALlMOHAJIBHBIC, MMOKAa3aTCIIbHBIC, CTCIICHHBIC,
HOI‘apI/I(i)MI/I‘{eCKI/IC, TPUTOHOMCTPUUCCKHUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI;

[Ipy7 ymMeHue onepupoBaTh MOHATHIMU: TOXKIECTBO, TOXKAESCTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWJIBHOCTb YPABHEHHI, HEPABEHCTB U CUCTEM,
panuoHalbHbIE, HppaLMOHAIIBHBIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUYECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI, YMEHHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3IUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MPUMEHATh YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMBI Il PELICHUS MAaTEMaTHYECKHX 3aJad U 33134 M3
pa3IMyYHbIX 00JacTel HAyKH U pealibHOM KU3HH;

[Ipyl8 ymeHue wMoaenupoBaTh pealbHbIE CHUTYallUM Ha S3bIKE MaTeMaTHUKHU, COCTaBIIATH
BBIPAXKEHHS, YPABHEHUSI, HEPABCHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIIEIOBATh MOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH PE3yNbTaT; CTPOUTH
MAaTeMaTUYECKUE MOJICIIH C MOMOILBI T€OMETPUUECKUX MOHITUN U BEJIMYKH, PEIIATh CBA3aHHBIE C HUMHU
MPAaKTUYECKUE 3a7aud; COCTABJISTh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATh MOJYUYECHHbBIN
pe3yJibTaT; pelarh NPUKIAJAHBIE 33Ja4d CPEACTBAMM MATEMATHYECKOrO aHajau3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3MUECKOro XapakTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAJIM3a U MHTEpPIpEeTalud UHPOpMAIUK 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

I1K 4.6 Ananusuposars pUHAHCOBO-XO3SUCTBEHHYIO JESTEILHOCTh, OCYIIECTRIIATh AaHAIN3 MH()OPMAIINH,
IIOJIyYE€HHOU B XOJI€ IIPOBENECHUS KOHTPOJIBHBIX ITPOLIEAYD, BBISIBIICHHE U OLIEHKY PUCKOB.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1. Ha usrorosnenue 231 netanu yuyeHUK TpaTtuT Ha 11 yacoB Oobliie, yem MacTep Ha
U3roToBIeHHE 462 Takux *ke neranel. 1M3BecTHO, YTO yueHUK 3a yac JenacT Ha 4 eTajld MEHBIIIE, YEM
MacTep. CKOJIbKO JieTaneil B yac JesiaeT yYeHUK?

2. IlepBslii paboumii 3a yac genaet Ha 9 netaneil 6oJbIle, 4YeM BTOPOii, U BHITIOTHSET 3aKas,
cocrosmuid u3 112 neraneit, Ha 4 yaca OpIcTpee, YeM BTOPOM pabounid, BRITTOHSIIONTUN TaKOH Ke 3aKas.
CkounbKo eTaneit B yac JiesaeT BTopoit pabounii?

3. TlepesIii pabounii 3a 9ac Jeimaet Ha 5 jerajiei 0oJbIe, 4eM BTOPOM, U BBIITOJIHSET 3aKa3,
coctosumii u3 200 geraneit, Ha 2 yaca ObIcTpee, 4eM BTOPO paOouMid, BHIMOTHSIOMIMI TaKOH JKe 3aKas3.
CKoJIbKO JieTajieil B 4ac JiejaeT nepBbiid padounii?

IMopsiiok BbINOJIHEHUS] PA0OTHI:
1. I3y4nTh TEOPETUUECKYIO YaCTh MPAKTUYECKON pabOThI
2. Pemmuth 3amaun

Xoa pa0orsr:
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3amauun Ha paboTy
3amaun Ha paboTy pemarTcs ¢ moMomsio popmysl: A=p*t. 3neck 4 - pabora, t - Bpems, a
BEJIMYMHA ), KOTOpasi IO CMBICITY SBJISIETCS CKOPOCTHIO PadOThI, HOCUT CIeUaIbHOE Ha3BaHUE —
MIPOU3BOIUTEIBHOCTH. OHA TTOKA3bIBACT, CKOJIBKO PabOTHI CICNIaHO B €AMHUITY BpeMeHu. Hampumep,
IpoJaBel] B CyliepMapKeTe HaJyBaeT BO3AYIIHbIE MapuKku. KolndyecTBo MapuKoB, KOTOPbIE OH HAAyeT 3a
4ac — 3TO U €CTh €ro MPOU3BOIUTEIHHOCTb.
[TpaBuia pemeHus 3aaa4d Ha padboTy.

1. A=p*t. U3 s1oit popmyiisl erko HaiTH t um p.

2. Ecnu 00beM paboThl HE BayKEH B 33/aU€ M HET HUKAKHUX JAHHBIX, TO3BOJIAIONINX €r0 HAaWTH —
pabora mpuHuMaeTcs 3a enuuuity. [loctpoen nqom (onun). Hanucana kuura (ogHa). A BOT €CliU pedb
UJIET O KOJIMYECTBE KUPIUYEH, CTPaHUIL WIIM ITIOCTPOCHHBIX JOMOB — paboTa Kak pa3 U paBHa 3TOMY
KOJIMYECTBY.

3. Ecnu tpyasTcs nBoe pabouux (ABa 9KCKaBaTOpa, /1Ba 3aBOJA...) — UX IPOU3BOJUTEILHOCTU
CKJIQ/IBIBAIOTCSI.

4. B xadyecTBe IEPEMEHHOM X yT0OHO B3STh UMEHHO MPOU3BOUTEIBHOCTb.

3anmava. Tpu Opurazbl U3roTOBWIM BMecTe 266 netanei. MI3BecTHO, 4TO BTOpas Opuraaa
M3roToBUJIA JleTasiell B 4 pa3a Oosbllie, 4eM IiepBasi U Ha 5 ieTajiell MeHbllle, 4eM TpeTbs. Ha ckosibko
netaneit 0obliie U3roTOBUIIA TPEThS OpUraaa, 4em rnepnasi.

Pemenue.

[TycTh MOJNIOKUTETHHOE YUCIIO X — KOJIMYECTBO JeTalleil, U3TOTOBJIEHHBIX BTOPOM OpHUragou, Toraa
nepBasi Opurajza u3roToBmia x/4 neranei, a TpeTbst — x+35 aeraneid. Bmecre Tpu Opuraa nu3rotoBuin 266
JeTaneil, COCTaBUM ypaBHEHHE:

x+x/4+x+5=266
Ix/4=261
x=116

Bropas 6purana nsroroBmia 116 nerane, ciegoBarenbHO, TIepBas OpUraaa U3roTOBHIIA ICTAICH, a
TpeThss — 121 aeranb. Takum o6pa3om, TpeTbs Opurana u3rotosuia Ha 121 —29 = 92 neranu Gosblire.

3anayva. [lepBriii pabounii 3a yac nenaet Ha 10 mertaneii 6ombIie, 4eM BTOPOH, M BBITIOJIHSET 3aKas,
cocrosiuii u3 60 neranei, Ha 3 yaca ObICTpee, YeM BTOPOI pabouuii, BHITOIHSIOIINN TaKOH ke 3aKa3.
CkounbKo jieTasielt B yac JiesiaeT BTOpoil pabouuii?

Pemienue.

[TycTb X — umncno aeraneil, U3roTaBIMBAaeMbIX MEPBBIM pabounM 3a yac x>1/(). Torna x-10 —
YUCJIO JIeTaJIeH, U3TOTaBIMBAEMBIX BTOPHIM pab0OYMM 3a yac.

CocTaBuM Ta0IMITy O JaHHBIM 33Ja4H:

[TpousBoauTenLHOCTH (1E€T/4) Bpewmst (u) O61nem padoT (zeT)
I[TepBorii X 60/x 60
pabounii
Bropoii x-10 60/(x-10) 60
pabounii

Tak kak nepBbIif pabounii cipasisieTcsi ¢ paboToil Ha 3 yaca ObIcTpee, COCTaBUM ypaBHEHHUE:
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60 60 60x — 60x 4600 ) v
. ——=3& - =3 & 3(x"—10x) =600 &
x—10 «x xlx—10) =10

v = —10,

x =20,

= 10x 200 =0«

Kopenp —10 He TOIXOAUT MO YCIIOBHIO 33/1a4H, CJICAOBATEIBHO, EPBBIA PaOOUHii N3rOTABINBACT
20 nmeraneit B yac. 3HAYMT, BTOPOM pabounii n3rotasiauBaet 10 neraneii B yac.
Otset: 10.

(I)opMa NMpeacTraBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BEIYHCIICHUS.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABHIILHBIX BBEIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE
IIpakTnueckoe 3ansaTHe Ne6

«PanmoHanbHBIE CHCTEMEI ypaBHeHPII’I B 3aa4yax HpO(I)eCCHOHaHBHOﬁ HAIIPpaBJICHHOCTH»

Heab pa6orei: yrnyOieHHe 3HAHUNA O PallMOHAIBHBIX CHCTEMax YpaBHEHUU, UX MPUMEHEHHH B
pelIeHnn 3a1a4 npodeccnoHanbHOM HAallPaBIEHHOCTH

IIpakTnuyeckas padora popmupyer:

I1P62 ymeHue omnepupoBaTh MOHATUAMU: CTENEHb YWCIHA, JIOTapu(dM YHcia; yMEHHE BBINOJIHAThH
BBIUHCJICHHE 3HAaYEHUI 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMH U JlorapudpMamu, mpeodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[TPG3 ymenue omepupoBaTh MOHSTHSIMH: PAllMOHATbHBIE, HUPPAIIMOHATBHBIC, TOKA3aTEIbHBIC, CTCIICHHBIE,
J'IOI‘apI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMECTPUUCCKHNC YPAaBHCHUA U HEPABCHCTBA, UX CUCTCMBI;

[Ipy7 ymMeHue onepupoBaTh MOHATUIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHWM U HEPABEHCTB, PABHOCWIIBHOCTb YPABHEHUM, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, MppaLMOHAIIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI C IAPAMETPOM;
[IPUMEHATH yYpaBHEHMs, HEPABEHCTBA, MUX CHUCTEMBI JUIS PELICHUS MATEMATHMYECKUX 3aJad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpyl8 ymeHHe MOAENUPOBATH pEAJbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHIO 33J1a4H, UCCIEAOBAaTh IMOCTPOCHHBIE
MOJIEJI C HCIOJb30BAaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX MMOHATHNA U BEJTUYMH, PEIIATh CBA3aHHbIE C HUMU
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MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPHIPETUPOBATH MOTYyYEHHBIN
pe3yNbTaT; pemarh NPHUKIAIHBIC 3aJa4d CPEACTBAMH MAaTEMaTHYeCKOro aHali3a, B TOM UHUCIE
COLIMAJIbHO-?KOHOMUYECKOTO U (PU3MUECKOr0o XapakTepa.

BoinosiHeHue padoThl cnoco0cTBYET (POPMUPOBAHUIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA MIOMCKA, aHAIN3a M MHTEPHPETaluu UHHOpMAIH U
MH(OPMAIIMOHHBIE TEXHOJIOTHH /IS BBITOJIHEHUS 33424 MPO(ECCHOHANBHON e TEIbHOCTH

I1K 4.6 AnanusupoBars pUHAHCOBO-XO3SUCTBEHHYIO JESTEIbHOCTh, OCYIIECTRIATh AHAIN3 HH()OPMAIINH,
HOqueHHOﬁ B X0A€ MPOBCACHUSA KOHTPOJIBHBIX MMPOLCAYP, BBIABICHUC U OLICHKY PUCKOB.

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

3aganue:

1. JIBe Opwuranpl, cocrosimue u3 pabounx OIMHAKOBON KBANH(UKALIMHN, OTHOBPEMEHHO HAYalll
BBITIOJTHSATH JIBA OJIMHAKOBBIX 3aKa3a. B mepBoii Opurane 6but0 16 pabouunx, a BO BTOpoi — 25 pabodux.
Yepes 7 nHelt nociie Havasia paboThl B IEpBYI0 Opurany nepeuuiu 8 pabouux u3 BTopoil Opuranasl. B
uTore o0a 3akaza ObUIM BBIITOJHEHBI OAHOBPEMEHHO. HalianuTre, cKkoinbKo AHEH moTpeOoBaioch Ha
BBINOJIHEHUE 3aKa30B.

2. JIBoe pabouux, paboTasi BMECTE, MOTYT BBIIIOJHUTH paboTy 3a 12 aHel. 3a CKOIBbKO JHEH,
paloTasi OTJeNbHO, BBIIIOJHUT 3TY pabOTy HepBblii pabounii, eciiu OH 3a 4 JAHS BBINOJIHAET TAKyIO JKe
9acTh pabOTHI, KaKyt0 BTOpOl — 3a 3 aHA?

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. I3y4uTh TEOPETUUECKYIO YaCTh MPAKTUYECKOU PabOTHI.
2. Pemuts 3amaun.

Xon paboTsi:

3anmaun Ha paboTy

3agaun Ha pabOTy PEIIAIOTCS ¢ MOMOIILI0 popmysbl: A=p*t. 31ech A4 - pabota, t - Bpems, a
BEJIMYMHA ), KOTOPAS IO CMBICITY SIBIISIETCSI CKOPOCTBIO pabOTHI, HOCHUT CIIEIIHAIbHOE Ha3BaHUE —
MIPOU3BOIUTENBHOCTH. OHA OKA3bIBAET, CKOJIBKO pabOThI CAETaHO B €MHUITY BpeMeHH. Hampumep,
MpoJIaBel] B CyliepMapKeTe HaJayBaeT BO3AYIIHbIE MapuKu. KolndyecTBo MIapuKoB, KOTOPBIE OH HAAYET 3a
9ac — 9TO U €CTh €r0 MPOU3BOJAUTEIEHOCTb.

[TpaBuna pemieHus 3aaa4d Ha padboTy.

1. A=p*t. "3 sroii popmMyJbl JIeTKO HaiiTh t wim .

2. Ecim 06beM paboThI He BaKEH B 33/1a4€ M HET HUKAKUX JAHHBIX, TTO3BOJISTIONINX €r0 HAaUTH —
pabota mpuHumaeTtcs 3a enuHuity. [locrpoen qom (oauH). Hanmucana kaura (oHa). A BOT eCiu peyb
UJET O KOJIMYECTBE KUPIUYEH, CTPAHHUI] HITH TIOCTPOCHHBIX IOMOB — paboTa KakK pa3 M paBHA ATOMY
KOJINYECTBY.

3. Ecnu tpynsaTces nBoe pabounx (1Ba AKCKaBaToOpa, Ba 3aBOJIA...) — HX MPOU3BOIUTEIHHOCTH
CKJIQ/IBIBAIOTCSI.

4. B xauecTBe IEPEMEHHOM X y100HO B3SITh UMEHHO IIPOU3BOJAUTEIBHOCTD.

3anava. [IBe Opuraasl, COCTOSIIME U3 pabOYNX OJIMHAKOBOM KBATH(HUKAIIUN, OJHOBPEMEHHO
HavyaJIi CTPOMUTH JBA OJIMHAKOBBIX AoMa. B mepBoii Opurane 6su10 3 pabounx, a BO BTOpoil — 9 pabouunx.
Uepes 4 aust mocie Havana paboThl B IEPBYIO Opuraay nepenuin 7 pabodyux U3 BTOPOi OpHuraisl, B
pe3yibTaTe yero o0a JoMa ObUTH MTOCTPOEHBI O JHOBpeMeHHO. CKOIBKO AHEH moTpedoBaioch Opuraaam,
YTOOBI 3aKOHYUTH PAOOTy B HOBOM cOCTaBe?
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Pemenue.

[TycTh MPOU3BOAUTEIBHOCTD KAXKIOTO U3 padounX paBHA //x JOMa B JICHb, U IIYCTh B HOBOM
coctaBe Opurajapl JocTpauBaiv qoma Yy nHe. Toraa 3a nmepsbie 4 qHs paboThl Opuragamu B 3 U 9 denoBek
ObLTO TIOCTpOCHO 3 *4/x u 9*4/x yacteld JOMOB, a 3a ciueayromnue Y qaeit Opuragamu B 10 yenoBek u 2
yeaoBeka ObUTH TOCTpOeHBI ocTaBmuecs 10*y/X u 2*y/X yactu 1omoB. [TocKoIBKY B pe3ysbTare ObLIN
[[EJTMKOM MTOCTPOCHBI JIBa IOMa, UMEEM:

3.4 10y
TR I 12+ 10y=x, J124+10y=36+2y, |¥=3,
e TVagpop=w - |E=364E2 T \x=a2:

X X

Tem caMbIM, B HOBOM cocTaBe Opurajsl paboTanu 3 mHs.

OTBer: 3.

3anaga. [IBoe pabounx, paboTas BMECTE, MOT'YT BBIIOJTHHUTH paboTy 3a 12 aHeil. 3a CKOIbKO JTHEH,
paboTasi OTAENbHO, BHIIIOJHUT 3Ty pabOTy MepBblid pabounii, €CIIM OH 3a J1Ba JAHSI BBIMOJHSET TaKyIO JKe
4acTh pabOTHI, KaKyt0 BTOPOH — 3a TpH JHS?

Pemenne. O603HauuM Vi 1 Vo — 00BEMBI pabOT, KOTOPHIE BBHIIIOJIHAIOT 32 JIEHb IEPBBIA U BTOPOU
paboumii, COOTBETCTBEHHO, MOJHBIN 00BEM padboT nmpumeM 3a 1. Torna mo ycnosuto 3amaun 12(vy + vp)=1
u 2v; = 3Vy. PemiuM nony4eHHyIo CUCTEMY:

/ 2
2( v+ = 200 = Lo
12(v +v2) =1, ]"(U' J _zvl) =3 =1, =20

= S 5] PN

2v; =30 2 o 1
v V2 _ & 1y 31). e
Tem caMbIM nepBbIil pabouMii 32 IeHb BBIMOIHIET OJHY JIBaILIATYIO BCeil pabOThI, 3HAYUT, paboTas
OTJICIBHO, OH CIPaBHUTCS ¢ Hew 3a 20 mHel (a Bropoit paboumnii — 3a 30 qHE).
OTtserT: 20.

CDopMa NMpeaACTAaBJICHUSA PE3yJabTaTa: BLIIIOJHCHHOC 3a/laHUC.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JCUCTBUI; B OTBETE€ MPABUIBHO M aKKypaTHO BBITIOJTHEHBI BCE
3aMuCcH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

Ouenka "yl10BJIETBOPUTENbHO' CTaBUTCS, €ClIM pabOTa BBINOIHEHA HE TOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYWUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CAENATh MPABHILHBIX BBIBOJIOB.

Tema 1.1 Pa3Burue NOHATHSA 0 YHCJIE
IIpakTHyeckoe 3anaTHE N7
«Pelienue panuoHAJIbLHBIX HEPABEHCTB)»

Hean pa6orsl: Llens paboThl: mOBTOpEHNE paHee N3YIEHHOTO Marepuaia, 3aKpeIUICHUE
TEOPETHUECKUX 3HAHUM, IPUMEHEHUE TEOPETUUECKUX 3HAHUM K PEIICHUIO MPAKTUYECKUX 3aad.

IpakTuyeckasi padora popmupyer:
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[1PG2 ymeHnue omnepupoBaTh HMOHSTHUAMHU: CTENEHb YHCIA, JIOTapU(pM 4YHCIa; YMEHUE BBIIOJIHAThH
BBIYHCIICHHUE 3HAYCHUI 1 TIPe0Opa30BaHuUs BRIPAKEHUHN CO CTETICHSIMH | JIorapupMamu, mpeoOpa3oBaHms
JIpOOHO-PaLlMOHAIBHBIX BhIPAXKEHHUI;

HP63 YMCHUC OIICPUPOBATH MOHATUAMU: pallMOHAJIBHBIC, UPpPALlMOHAJIbHBIC, MMOKAa3aTCIIbHLIC, CTCIICHHBIC,
HOFapI/I(i)MI/I‘{eCKI/IC, TPUTOHOMCTPUUICCKHUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI;

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
palnoHaiIbHbIE, UppaloOHaNIbHBIE, MoKa3aTebHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TIOMOIIbIO PA3IMYHBIX IPUEMOB; pPelllaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs PEIICHHUs MAaTeMaTH4YEeCKUX 3aJad U 3a1ad u3
pa3IMyYHbIX 00JacTel HAyKH U peaslbHOM JKU3HH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIOKUCKA, aHAJIM3a U UHTEpPIpEeTaluy UHpOopMaluu u
MH(POPMAIMOHHBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1S TeTbHOCTH

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

3aganue:
Pemnre panuoHanbHble HEPABEHCTBA, XAPAKTEPU3YIOIIME IKOHOMHYECKHME MOJCIH, IS aHaIu3a
JIOXOJIOB M pacX0JI0B OpraHU3aIHH:

1) 5X_7x—1+2x—5 7

5 10
2) [5-2x|<3,

3) 5x—2-3x*>0

Ilopsinok BbINOJIHEHHS Pa0OTHI:

[Ipu pemreHUU HEPaBEHCTB MCIOJB3YIOTCS CIEAYIONINE MpaBUiia MPeoOpa3oBaHus HEPAaBEHCTB B
pPaBHOCUIILHBIE:

a) KaKoW- JTNOO YJIEH HepaBEHCTBA MOYKHO MEPEHECTH U3 OJTHON €ro

4acTd B JAPYTYI0 C MPOTHBOIOJOXKHBIM 3HAKOM, OCTaBUB IMPU ATOM  0€3 WU3MEHEHHUs 3HaK
HEPaBEHCTBA;

0)o0e YacTu HepaBeHCTBA MOXXHO YMHOXHTh WIHM pPa3IeNuTh HA OJHO TO K€ MOJIOKUTEIHHOE
YHCII0, OCTABHB IPU ATOM 0€3 H3MEHEHHS 3HAaK HEPAaBEHCTBA;

B) 00€ 4acTH HEPABEHCTBA MOXKHO YMHOXHWTh WM Pa3fAeiUTh Ha OAHO H TO k€ OTPUIIATEIBHOE
YHCJI0, UBMEHHMB IIPpH 3TOM 3HAaK HCPABCHCTBA Ha HpOTI/IBOHOJ'IO)KHBII\/II

[Ipu pemeHny cUCTEM HEPABEHCTB HYXKHO PEIIUTH KAXKIO0E U3 HUX U BBIOpaTh 00IIee pelieHue.

Xon paborsr:
Pemm HepaBeHCTBa, KOTOpPbIE XapaKTEPU3YIOT SKOHOMHYECKHE MOJIENH, Ui aHAIU3a JOXOJI0B U
pacxoa0B OpraHu3auu:
7x-1 2x-5_ 7
Lox— 2 =420 2>

2 5 10

[lepeHeceM Bce WIEHBI B JIEBYIO YacTh M MPHUBEAEM K O0IIEeMY 3HaMEHATeN0. OOIMINMA 3HaMeHaTelb
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10; Tak Kak 3HaMEHaTelb HE COJEPKUT IEPEMEHHOH, TO B JaJbHEHIIEM €ro MOKHO HE IHCaTh

(ommycTHUTB).

50x—5(7x-1)+2(2x-5)-7>0
50X —35x+5+4x-10-7>0
19x-12>0
19x>12

12

X>—
19

2. |5— 2X| <3710 ecThb

-3<5-2x<3

HCHOJ’ILSYH CBOMCTBA YMCJIOBBIX HCPABCHCTB, UMCCM

-3 3

-3-5<5-2x-5<3-5
—8<—2X < —2; nenuM Ha (—2) , 3HAK HEPAaBEHCTBA MEHSIETCS

4>x>1 < 1<x<4

Wnu MoXHO 3amicaTh B BUJC CUCTCMbI HCPABCHCTB

5-2x<3 -2X<3-5 —2X < -2 Xx>1
5-2x>-3 —-2X>-3-5 |-2x>-8 Xx<4

.-"' s
1\. 4

3. 5Xx—2-3x* >0 - kBajpaTHOE HEPABEHCTBO YMHOKHM Ha (—1)
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3x? —5x+2<0

Haitnem xopHu ypaBHEHUS:

3x?—5x+2=0
D=25-4.6=1

_ 5+l 1y _4 2
X2 ra X =L4X, 63

Tpaduxom dyukuun Y =3X"—5X+2 snsercs napaGona (puc.2), BETBU KOTOPOH HAIpABIEHbI
2

BBEPX, @ TOUKU NepeceueHus napabonsl u ocu OXx, =1 X, =—
3

N300pa3um reoMeTpuvecKu:

| 2

Pucynoxk 2. I'paduk ¢pyHkumu
Tak Kak MBI pelaeM HepaBeHCTBO 3X° —5X+2 <0, To peleHneM HepaBeHCTBA Oy/IeT POMEKYTOK

2
(uHTEpBaN) X € 5;1

Otser: X€| —;1
TBCT 3

(I)opMa NMpeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.

Kpurepum ounenku:

Ouenka "OTJMYHO'" CTaBHUTCA, €cld pabdoOTa BBIOJIHEHA B IMOJHOM 00BEME C COOMIOaEeHUEM
HEeoOXOIMMOM TOCIEN0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aMKCH, BEIYUCIICHUS, PUCYHKHU U TPapuKy.

Ouenka "xopomo' cTaBUTCS, €CJIU BBIIOJHEHBl TPEOOBaHUS K OLIEHKE "OTIWYHO", HO JOIYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABWIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
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BBIITOJITHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh IPaBUJIBHBIX BHIBOJOB.

Tema 1.3. @yHkuum, uxX cBoiicTBa, rpaguKu
IIpakTnyeckoe 3ansiTue Ne8

«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOM, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-TUHEeHO QyHKIUII»

Iesab paGoTbl: HAYYUTHCS ONPEEIIATh YETHOCTh HEYETHOCTh (DYHKIIMHU, IPOBOJUTH UCCIIEAOBAHHE
(GyHKIMK HA MOHOTOHHOCTB, SKCTPEMYMBI, HYJU (QYHKIIUH U IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

IpakTuyeckasi padora ¢popmupyer:

[IP6 4 yMeHuEe ONepupoBaTh MOHATHAMH: (QYHKIMS, HempepbiBHass (QYHKIUSA, MPOU3BOAHASA,
nepBoOOpasHasi, ONpeaesIeHHBI HHTErpall; YMEHHUE HAaXOJUTh MPOW3BOIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCIOJIB3YS CIPAaBOYHBIE MATEpPUAIIbI; UCCIEA0BATh B MPOCTEHIINX clydasX (YHKIMA HA MOHOTOHHOCTb,
HAaXOJWTh HaAWOONBIIME W HAUMEHBIINE 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMaTHYEeCKOro aHaln3a; MPUMEHSTh MMPOU3BOJHYIO NIPU PEHICHUH 3a7ad
Ha JIBIKCHHE; pPelIaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33[jaui Ha HauOOJbIINEe W HANMEHBIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE IMYTH, CKOPOCTU U YCKOPEHUS;

[IP65 yMeHHE ONepUpOBaTh IMOHIATUSAMHU: palMoHaNbHas (DYHKIMS, TOKa3aTenbHas (QYHKIHS,
cTenenHas QpyHkuus, sorapudmudeckas QyHKIHs, TPUTOHOMETpUYecKue GyHKINH, 0OpaTHbIC (PYHKIINMU;
YMEHHE CTPOUTH I'pad)MKy M3YYCHHBIX (YHKIUH, UCTIONB30BaTh IpadUKu NpPU M3YyYCHUH TPOLIECCOB M
3aBUCHMOCTEH, MpH pEIIeHUU 3a]ad U3 APYrux Y4eOHbIX HPEeIMETOB U 3aJad U3 peabHOM >KU3HU;
BBIpaXaTh (OPMYIIaMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

[Ipy8 yMmeHHe CBOOOIHO ONEpPUPOBATH MOHATUSMU: Trpaduk QyHKIMHU, oOpaTHas QyHKUHUA,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYHKUIMS, KBaapaTuyHas (QYHKUMs, CTeNEeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIMH,
MoKasareibHass M Jorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TIpaduku (QYHKIHUM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HWCIOJBh30BaTh Tpadpuku (YHKIHMHA IS W3YYEHHs MPOIECCOB W 3aBHCHMOCTEH TPH pPEIICHUH
3ajjad4 U3 JPYruxX Y4eOHBIX IMPEIMETOB M M3 PEaNbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBAThH MOHSATHIMHU: YETHOCTD
(GyHKINHU, TEPUOJUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUS (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
UcclieIoBaHne (PYHKITUH; yMeHHUe
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
rapamMeTpamu; u300pakaTh Ha KOOPJIUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CHCTEM.

BbinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npoecCHOHAIbHOW NEATEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAJIM3a U UHTEpHpeTaui nHGopMauu 1
MH(OPMAaIMOHHbBIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 TPO(PECCUOHATILHON AEATEIbHOCTH

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYaIUSIX

OK 04 D¢ddexTnBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJJIEKTUBE M KOMAaHJIE.
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MarepuajnbHoe o0ecnieyeHue:
NupuBuayanbHble 3a1aHUs, CIPABOYHbIE MATEPHUAJIbI, KOHCIIEKTHI JICKIIUU.

3aganmue:
. X
1. Haiitu o6sacth onpeneneHus GyHKIUu ) =
X +x
3
X
2. UccnenoBath GYHKIHMIO Y = ——— Ha YCTHOCTb.

2(x+5)°

3. Uccnenosars GyHkimio ¥ =6vx -(2x—1) Ha MOHOTOHHOCTH U 3HAKOIIOCTOSIHCTBO.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. Haiinure ob6nacth onpeenenus QyHKIUH.

JU1s HaXx0KJIeHHs IPOMEXYTKOB 3HAaKOIIOCTOSIHCTBA HalIMTe TOUKHM IIEpEeceueHmsl C OChlo alcIucc,
pemnB ypaBHeHnue y=0. Halinennsle kopHH paccraBbTe Ha ocu OX B MOpSAJKE BO3pacTaHus U HalauTe
3HaK (DYHKIMU Ha Ka)KIOM M3 MOJIyY€HHbIX HHTEPBAJIOB. 3allUIINTE PE3yJIbTaT.

2. Haiigure obnacts onpenenenus GyHKIUU. Y 0enuTech, 9TO OHa CAMMETPHYHA.

3amenure aprymeHT (QyHkuumu x Ha "-x". IlogcraBbTe 3TOT apryMeHT B (YHKIHMOHAJIbHOE
BbIpaXEHHE. 3aTEM YIPOCTUTE BbIPAKEHUE.

Takum 00pa3oM, Bbl MOJYYWINA OJIHY U TY K€ (YHKIUIO, 3alHCAHHYIO I aprymeHToB "x" u "-x".
[TocmoTpuTe Ha ABE ATU 3alIUCH.

Ecau y(-X) = y(X), T0o 3TO ueTHas QYHKIHS.

Ecmu y(-x) =- y(X), To 3T0 HeueTHas: PyHKIIHS.

Ecnu sxe ipo GyHKIMIO HENb3s cka3aTh, 9To Y(-X)=Y(X) wiu Y(-X)=-Y(X), TO 110 CBOWCTBY YETHOCTH
9TO yHKIUs 001mero Buaa. To ecTh, OHA HE SABISETCS HU YETHOH, HU HEYETHOM.

3anuiuTe c/ielaHHbIe BAMU BBIBOJIBI.

3) Haiigute oGmacte ompeneneHus (QyHKUMM M HYIM (QYHKIUH, €ciu OHU ecTh. Mccnemylite
(YHKIIMIO HA MOHOTOHHOCTB Ha MOJyYeHHbIX HHTEpBaJIax.

@yukuus F(X) Ha3piBaeTcs Bo3pacraromieiid Ha oTpe3ske [a,b], eciu 11st TFOOBIX IBYX TOYEK X1 H X2
u3 [a,b] cmpasemuBo HepaBenctBo F(X1) < F(X2) , korma xi1< Xz .

@yukuus F(X) Ha3piBacTcs yobIBaowIeil Ha oTpe3ke [a,b] , ecnu s mro0OBIX IBYX TOUEK X1 |
x2 w3 [a,b] copaBemmuBo HepaBencTBO F(X1) = F(X2), Kormax; < X2 .

X
1) Haiiti o6nacth onpezeneHus GyHKIUH ) = ~—— U TIPOMEXYTKH 3HAKOTIOCTOSHCTBA.
X" +x

Pemenwue.

1. O6nacts onpenenenus Qyukmun:  x° +x = 0,x(x+1) = 0,x, =0, x, # —1.Paccmotpum Tpu
maTepBana  (—oo—1), (—1,0)u(0;+w0) . Ha maTepBanax (—oo;—1)u(0;+0) x° +x =0, a Ha uaTepBane (-1;0)
x? +x < 0. IMonyuaaewm, uto D(y)= (—o0;—1) U (0;+c0).

X
2. Hyneii ¢pyHKIMH HET, T.K. ﬁ # 0, cieoBaresnbHO rpaduK He TepeceKkaeT och abCIuce.

2
X°+x
3. Haiinem 3nak ¢ynkuuu Ha uaTepBagax (—oo;—1)u(0;+o0). Ha untepBane (—;—1) p <0 , Ha
uatepBasie (0;4+0) y>0.
3

2) UccnenoBarh QyHKIHIO ) = X—2 Ha YETHOCTb.
2(x+5)

Pemenue. OO6nacthb OIPCACIICHUS. (I)yHKI_II/I}I OIMPEACIICHA JIA BCECX X KPOME TEX, KOTOPBIC
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oOpararT 3HaMeHaTeb B HyJlb: X=-5, To ecTb D(y)=(—o0;—5) U (—5;+0). T.k. 00macTs onpeneneHus He

CUMMETPUYHA , TO TIO CBOMCTBY YETHOCTH 3TO (YHKIMS 00miero Buaa. To ecTh, OHA HE SBISICTCS HU
YEeTHOM, HU HEUYCTHOM.

3) UccnenoBare  (QyHKOUIO ) = 6\/7 (2x-1) HAa MOHOTOHHOCTH H  IPOMEXYTKH
3HAKOIIOCTOSIHCTBA.

Pemenne. O6nacts onpeaenenus Gpyukuuu: x > 0, v.e. D(y) = [O;+oo).

Hymu ¢pyakmuu: x1=0, x,=0,5.

[TpomexyTku 3HaKomocTostHcTBA: HAa uHTEepBane (0;0,5) y <0, na uarepsane (0,5+00) y>0.

[IpoMexyTK MOHOTOHHOCTHU: JIOTUYHO paccmarpuBath uHTepBan (0,5;+00). C Bo3pacTanuem
aprymenTta ot 0,5 10 +oo0 (yHKIUS BO3pacTaer.

(I)opMa NMpeacTaBJdCHUA pe3dyjibTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH, BEIYUCIICHHS, PUCYHKU U TPapUKH.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh NPABUIBHBIE PE3YNIbTaThl W BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.2. ®ynkuun, ux cBoiicTBa, rpadpuku
IIpakTnuyeckoe 3ansitue Ne9
«Yrenne rpadpukoB GpyHKUMID
Ilenp padoThI: HAYYNTHCS IPUMEHATH TEOPETUUECKNX 3HAHUM K PELICHUIO NPUKJIAIHBIX 3a/1a4.

IIpakTnyeckas padora ¢popmupyer:

[IP64 yMmeHHe OnepupoBaThb MOHATUAMU: (DYHKIMS, HENpepbiBHas (QYHKIMS, MNPOU3BOAHAS,
nepBooOpasHasi, ONpeaesieHHbI MHTErpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIIMM HA MOHOTOHHOCTb,
HaXOAWTh HauOOJBIIME W HAUMEHbILIME 3HaueHWs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYJIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYecKoro aHalin3a; MPUMEHSATh MPOU3BOJIHYIO MPHU PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIEC 33/aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[IP65 yMeHHE OIepUpOBaTh MOHATHUSAMHU: palMOHAIbHAS (QYHKIUS, IMOKa3aTeabHass (yHKIMS,
cTeneHHas QpyHKuus, sorapudmuueckas pyHKIMs, TPUTOHOMETpHUUecKkue PyHKINU, oOpaTHbIE (YHKIUY;
YMEHHUE CTPOUTh I'padMKu M3YUYEHHBIX (DYHKIMH, UCIONB30BaTh rpaUKU MPU M3YYEHUHU INPOLIECCOB U
3aBUCUMOCTEH, NpU pEIIeHUM 3aJad M3 JPYTuxX y4eOHBIX HPEIMETOB M 3a7ad M3 peabHOM JKU3HU;
BbIpaXaTh (OPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymeHue cBOOOAHO omepupoBaTh MNOHATUSAMU: Tpaduk GyHKIUM, oOpatHas (QyHKUHUSA,
KOMMO3ULUS (DYHKIMH, TuHEHHas (QyHKIUS, KBagpaTH4Has (DYHKIUS, cCTereHHas (QYHKIMS C LENbIM
MOoKaszarejaeM, TPUTOHOMETpHUYecKHe  (QYHKIMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIMH,
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MoKazaTenbHass W Jiorapudmudeckass (QyHKIIMU; yMEHUE CTPOUTh Tpaduku GYHKIHUHA, BBIMOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
yYMEHHE HCHOJb30BaTh Tpaduku (QyHKIWI A7 M3ydeHUs MPOIECCOB W 3aBUCHMOCTEH NpU pELICHUH
3ajad U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANTbHOHM JKW3HU;BBIpAXKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEX1y BEINYUHAMU; yMEeHHE CBOOOJIHO ONEepHpPOBATh MOHATHAMH: YETHOCTD
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHKIMKM, HawOoJbllee W HaWMEHbIIee 3HA4YCHUS (QYHKIMHM HA HPOMEXYTKE; YMEHHE IPOBOIUTH
uccleIoBaHue (PYHKINH; yMeHHue
UCTIONIB30BAaTh CBOMCTBA W Tpauku (yHKUMH A7 pelleHWs YpaBHEHUH, HEpaBEHCTB M 33ja4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHH, HEPABEHCTB
U UX CHUCTEM.

[Ipyl8 ymenue MoaenupoBaTh peajbHbIE CUTYallMd Ha S3bIKE MAaTEMAaTUKU; COCTaBIISATh
BBIP@KCHUS, YPABHEHHS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHIO 33/1a4M, UCCIEI0BAaTh MOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHUEM amIapaTa ajareOpbl, HHTEPIPETUPOBATh IMOJYYCHHBIH pPe3ylbTaT, CTPOUTH
MaTeMaTH4eCKUe MOJIENN C TIOMOIIBIO TEOMETPUYECKUX MMOHATHI U BEIWYMH, peIlaTh CBA3aHHBIC C HUMU
NPAaKTUYECKHE 3a/a4M; COCTABIATh BEPOSTHOCTHYIO MOJINb M HHTEPIPETHPOBATH IOTYyYCHHBIH
pe3ysbTar; pemarh MpUKIaJHbIe 33Ja4d CPEJCTBAMH MAaTeMaTHYeCKOro aHalu3a, B TOM YHCIIE
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPE/ICTBA TIOUCKA, aHANIM3a U MHTEpHpeTaluy nuHopmanuu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIhHOCTH

OK 03. [InanupoBaTh U peain30BbIBaTb COOCTBEHHOE MPO(ECCUOHATBFHOE U JTUYHOCTHOE Pa3BUTHE,
MIPEIPUHUMATEILCKYIO JIEATSIIBHOCTE B MPOQECCHOHANBHON chepe, UCTIOIb30BaTh 3HAHUS 110 MPABOBOU
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

I[IK 4.6 Ananu3upoBaTh (PUHAHCOBO-XO3SUCTBEHHYIO ESITEIbHOCTh, OCYIIECTBISTH aHaJIU3
WH(pOpMAIUH, TTOJTYYEHHON B X0/ MTPOBEICHUS] KOHTPOJIBHBIX MPOIEYP, BHISBICHUE U OIEHKY PUCKOB.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUAIbl, KOHCIIEKTHI JIEKIIHI.

3ananne:

1. Ha pucyHke >XupHBIMU TOYKaMH IIOKa3aHa I[eHa HUKEJIsl HA MOMEHT 3aKpbITHUsI OUPKEBbIX
TOproB Bo Bce padboune aHu ¢ 10 o 26 Hos6ps 2008 roga. [To ropusoHTanM yKas3bIBaroTCs 4Mciaa MecsIa,
10 BEPTUKAJIU — lI€Ha TOHHBI HUuKeNs B gosuiapax CIIA. Jlig HarmsqHOCTH )KUpPHBIE TOUKU Ha PUCYHKE
COoeMHEHBI IMHUEN. OTnpeeNInTe 0 PUCYHKY, KAKOT0 YHCiIa [IEHa HUKEIS HAa MOMEHT 3aKpbITUS TOPTOB
BIIEpPBBIE 32 JaHHBIN niepro npuHsuia 3HaueHue 10200 nomrapos CIIIA 3a ToHHY.
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2. Ha pucyHKe >KUPHBIMH TOYKaMH ITOKa3aHa [IeHa 30J10Ta Ha MOMEHT 3aKpBITHsI OMPIKEBBIX
TOProB BO Bce paboune aHU ¢ 5 o 28 mapta 1996 rona. I1o ropusoHTanu yka3bslBalOTCs YUCIa MecAla,
10 BEpPTUKAJIU — LIeHa YHUUU 30i10Ta B fojtapax CHIA. J{ns HarasiAHOCTH )KUPHBIE TOYKU Ha PUCYHKE
coeuHEHBI TMHUEH. OnpenennTe 10 PUCYHKY, KaKOTO YKcia LIEHa 30JI0Ta HA MOMEHT 3aKPbITHS TOProOB
BIIEpPBBIC 32 JaHHBIN niepuo npebicuiia 400 101apoB 3a YHIIUIO.
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3. Ha pucyHke >xupHBIMHM TOUKaMU [10Ka3aHa [1eHa He()TH Ha MOMEHT 3aKpbITHs OMpPKEBBIX
TOProB Bo Bce paboune AU ¢ 4 o 19 anpenst 2002 roaa. ITo ropuzoHTamM yka3pIBalOTCs YMCIIa MECSIIa,
10 BepTUKaIN — IieHa Oappesnsa HegTu B gomapax CIIIA. Jlns HarsqHOCTH JKUPHBIE TOYKH HAa PUCYHKE
coeIMHEeHBI THUeH. OnpeaenuTe No pUCYHKY, KaKOro 4Kcia 1ieHa He(hTH Ha MOMEHT 3aKpbITHS TOPToB
BIIEpPBBIE 32 JAHHBIN TIEPHO]] COCTaBMIIA 25 TOJIapOB 3a Oapperb.
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4. Ha pucyHke >KUpHBIMH TOUKaMH IOKa3aH KypC KUTaWCKOTO 0aHs, YCTAaHOBJIEHHBIN
Lentpobankom PD, Bo Bce paboune qum ¢ 23 ceHTs10ps mo 23 oxts16ps 2010 roxa. ITo ropuzonTamm
YKa3bIBAIOTCS YHCIIA MECsIa, 10 BEPTUKAIM — LI€HA KUTalCKOro roaHs B pyOssax. s HarmsgHOCTH
YKUPHbIE TOUKH Ha PUCYHKE COEIMHEHBI TUHUEH. Onpeaenure no pucyHKy, Kakoro uucia Kype

KHUTACKOro 10aHs BIEepBbIe ObLI paBeH 45,6 py0us.
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5. Ha pucyHke >xMpHbIMHM TOUKaMHM ITOKa3aH Kypc JoJiiapa, ycraHoBleHHbIH [lenTpobankom P,
BO Bce paboune nuu B deBpanie 2006 roga. [1o ropuzoHTanu yka3pIBalOTCS YKcia MecsIla, Mo
BEPTUKAIM — II€Ha JloJijlapa B pyossax. [[ist HarmsiAHOCTH KUPHBIE TOUKU Ha PUCYHKE COEIMHEHBI
muHKue. OrpenenuTe 1Mo pUCYHKY, KaKOTo Yiciia Kypc Jojuiapa BriepBbie Obl1 paBeH 28,18 pyous.
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HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbl

1. BuumarensHO M3yuuTe TEKCT 33Ja4u U JaHHbIe Ha rpaduke. Onpeaenure, YTo U3BECTHO BaM U3
YCIJIOBUS 3a/Ja4H.

2. [Ipoananusupyiite rpaduxk.
3. [IponsBenure HEOOXOAMMBIE PACUCTHI, HCIIOJIB3YsI TJAHHBIC U3 YCIOBUS 3aa4H.
4. [TpoBepbTe MPaBUILHOCTh BBIIIOJHEHUS PACYETOB H COOTBETCTBUE OTBETA IIOCTABJICHHOW 3aj1a4e.

5.IlpencraBbre pe3yabTaThl pELICHHS 33a4u B BUJE OTBETA WM BbIBOJA.
6. IIpoBepbTe OTBET HAa KOPPEKTHOCTb.

Xox pabdoThI:

3amaua. Ha pucyHKke >KMpHBIMU TOUKaMU TIOKa3aHa 1ieHa cepedpa, ycraHoBieHHas LlenTpobankom
P® Bo Bce paboune quu B okTs10pe 2009 rona. Ilo ropu3oHTany ykas3plBalOTCs YUCia MeCsIa, 1o
BEepPTHKAIH — IIeHa cepedpa B pyOsax 3a rpamMm. JIJis HATJISTHOCTH YKHUPHBIC TOYKHA HA PUCYHKE

coeIMHEeHB! TMHuel. OnpeaenuTe Mo pUCyHKY, KaKOro 4yKcia 1ieHa cepedpa BIiepBble Obliia paBHA POBHO
16 py0OssiM 3a rpaMM.
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Pemenue.

U3 rpaduka BuaHO, 4TO LIeHa cepedpa BIepBbie Oblia paBHa 16 pyouieii 3a rpamm 29 okTa0ps
(cMm. puc.).

OtBert: 29.
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3amava 1. Ha pucyHke )KUPHBIMU TOYKAMU ITOKa3aHa [IEHA OJIOBAa HA MOMEHT 3aKPBITUSI OUPIKEBBIX
TOpProB Bo Bce padoune aau ¢ 3 o 18 centsops 2007 roxa. [To ropuzoHTaNIN yKa3bIBAIOTCS YMCIA
Mecs1a, 0 BEpTUKAIM — [IeHa TOHHBI oJioBa B noytapax CHIA. J{ns HarimsiAHOCTH KUPHbBIE TOYKU Ha
PUCYHKE coelMHEHbI TuHUel. OnpenenuTe Mo pucyHKy, Kakoro 4rciia IieHa 0JI0Ba Ha MOMEHT 3aKpBITHS
TOProB BIIEpBBIC 3a JaHHBIN Mepuo/ ctana paBHa 14900 nosutapos CIIIA 3a ToHHY.
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Pemenue.

U3 rpaduka BUAHO, UTO HA MOMEHT 3aKpPBITHS TOPrOB IIEHa TOHHBI OJIOBA BIIEPBBIC 3a TaHHBIIH
nepuoa coctaBuia 14 900 nosmapos 3a TOHHY 7 CeHTAOps (CM. puc.).

OrBerT: 7.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0oOXOIMMOM TOCTEOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aMiCH, BRIYMCIICHUS, PUCYHKH U TpadUKH.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUs pabOTH! ObUTH TOMYIEHb! OLIHOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CJU pabOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 1.2. @yHkuum, ux cBoiicTBa, rpapukn
IIpakTnyeckoe 3ansitue NelO
«AHanu3 rpa¢pukoB pyHKIM»

He.]'lb paﬁoTbI: HAYYUTBHCA HUHTCPHNPCTUPOBATL U HCIIOJIB30BATH rpa(bmcﬂ JJId aHaJIn3a NdaHHBIX,
MPUMEHATHh TCOPECTUYCCKUEC 3HAHWA K PCIICHUIO ITPUKIIAAHBIX 3aaa4.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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[IP64 yMmeHHE OmnepupoBaTh MOHATUAMU: (DYHKUIMS, HempepbiBHas (QYHKIMSA, MTPOU3BOAHAS,
nepBooOpasHasi, ONpeeeHHBI HHTErpall; yMEHUE HAaXOIWTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIHH,
MCIOJIb3YS CIPAaBOYHbIE MAaTEpUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIUA HA MOHOTOHHOCTb,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHajln3a; MPUMEHSTh MPOU3BOAHYIO MPH PELICHUU 3a]ad
Ha JIBIKCHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33/]a4i Ha HauOOJbIINEe U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHHUS;

[IP65 yMeHHE ONEepUpOBaTh MOHATUSAMHU: palMoHaNbHas (DYHKIMS, TOKa3aTenbHas (QYHKLUS,
creneHHas QyHKIus, JorapudpmMudeckas GyHKIHS, TPUTOHOMETpUYECKHEe QYHKIIUU, 0OpaTHBIE (DYHKITUH;
YMEHHUE CTPOUTH I'paMKy M3YYCHHBIX (YHKIUH, MCHOIB30BaTh IpadUKU NpPU M3YYEHUHU IMPOLIECCOB U
3aBUCHUMOCTEH, MpH pElIeHHWH 3ajad U3 APYrux Y4eOHBIX HPEeIMETOB W 3aJady U3 PeajbHON >KU3HH,
BBIpaXaTh (OPMYIIaAMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymenue cBOOOAHO oOINEpUpPOBATh MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIHS,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKa3zareiaeM, TPUTOHOMETpHUUecKHe  (PYHKIMH, OOpaTHble  TPUTOHOMETpUYEecKHe  (YHKIUH,
nokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOHWTh Tpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJBb30BaTh Tpaduku (GYyHKIMH JUIsI U3yYEHHsI MPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUH
3aa4 U3 JPYTUX Yy4eOHBIX MPEIMETOB M M3 PEaJbHOW >KU3HU;BBIpaKaTh (hopMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEepUPOBATh MOHATUSMHU: YETHOCTh
GyHKIIUH, TEPUOAUYHOCT (PYHKIIMH, OTPAaHUYEHHOCTHh (DYHKIIUU, MOHOTOHHOCTH (DYHKIIUHU, IKCTPEMYM
¢byHnkuuu, HawOoJpIIee W HaWMEHbIIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yYMEHHE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH A0 pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napaMmeTpamu; U300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHMI, HEPABEHCTB
U MX CHCTEM.

[Ipyl8 ymeHHe MOAENUPOBATH peallbHbIE CUTyallUM Ha $3bIKE MaTEeMaTHKH; COCTaBISTh
BBIpO)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 33/1a4M, WCCIIEAOBATh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYECKHEe MOJIENIN C TTOMOIIBI0 TEOMETPUIECKUX TIOHSATHI W BEJTMYWH, PEIIaTh CBSA3aHHBIC C HUMH
NPAaKTUYECKHE 3a/lauM; COCTaBIATh BEPOSTHOCTHYIO MOJIeNb M HMHTEPIPETHPOBATH IMOJYyYSHHBIH
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MaTeMaTHYEeCKOro aHaln3a, B TOM 4YHCIe
COLIMAJIBHO-9KOHOMHUECKOTO U (PU3UUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad NpoecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOMCKA, aHAJIM3a U MHTEpIpeTaluu HHPOpMaIUK 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JTUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B MPOpECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYaIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

I[IK 4.6 Anamm3upoBaTh (DHHAHCOBO-XO3SHWCTBEHHYIO JICSITCIBHOCTh, OCYIIECTBIISATh aHAJIH3
nH(pOpMaIUH, MOJTYYCHHOH B X0/1€ IPOBEECHHUS KOHTPOJIBHBIX MPOLIEYp, BBIABIEHUE U OLEHKY PUCKOB.

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

3amanme:
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1. Ha pucyHke mmokasaHa IIeHa aKIIMU KOMITAHUW Ha MOMEHT 3aKPBITHsL OMPIKEBBIX TOPTOB BO BCe paboune
nay B riepuon ¢ 1 mo 18 centsOps 2012 roma. I1o ropu3oHTaNM yKa3sIBAIOTCS YHCIIA MECSAIIA, IO BEPTUKAIN — IICHA
aKIUK B pyOIIsax 3a MTYKy. JJs HArIITHOCTH TOYKY COCMHEHBI IMHUECH.
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HOJ’ILSYHCL PUCYHKOM, IIOCTaBbTEC B COOTBETCTBUEC KaXIOMY M3 YKa3aHHBIX II€PUOAOB BpPEMEHU
XapaKTCpUCTUKY U3BMCHCHUA LICHBI AKIIUW B 3TOT MEPHUOI.

[MEPMOAbI BPEMEHU XAPAKTEPUCTUKUA

A) 1-5 centsa0ps 1) uena akuuu He peBocxoamia 1300 pybmeit 3a mTyKy

B) 6-8 centsabps 2) ueHa JI0CTUTIIa MaKCUMyMa 3a Bech nepuo/ ¢ 1 o 18 ceHTs0ps
B) 11-13 cenTsabps 3) 1leHa aKIKU eXXEeTHEBHO pociia

I') 1418 cenTsa0ps 4) neHa akIuM He onmyckanachk Hioke 1300 pyOueii 3a mryky

2. Ha pucyHke ToukaMu MOKa3aHBI eXKeMeCsS4HbIe 00BEMBI MPOJAK XOJOAWIBHUKOB B Mara3uHe OBITOBOM
TeXHUKH. 110 ropu30HTaNN yKa3bIBArOTCSI MECSIIBI, IO BEPTUKAIN — KOJIMYECTBO NMPOJAHHBIX XOJIOAUIBHUKOB. J[i1st
HAaIJBSIAHOCTH TOYKH COEIMHEHB! JIMHHMEW. Iloyb3ysch pHCYHKOM, IIOCTaBbTE B COOTBETCTBHE KaXKIOMY U3
YKa3aHHBIX IIEPHOIOB BPEMEHH XapaKTEPUCTHKY MPOJAXK XOJIOIUIBHAKOB.
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HOJ’IL3y5ICB PUCYHKOM, IIOCTABBTC B COOTBCTCTBUC KAXKIOMY M3 YKA3aHHBIX IMCPUOJOB BPCMCHU
XapPaKTCPUCTHUKY ITPOAAK XOJIOAUJIEHUKOB.

[NEPNO/JbI BPEMEHU XAPAKTEPUCTUKHU
A) ssHBapb — MapT 1) mpogasku 3a epBbIi U BTOPOM MeCALbI IEPUOJIAa COBMATAIOT
b) anpens — utonp 2) exeMecsiuHbIi 00bEM MPOJJaK JOCTUTAaeT MaKCUMyMa 3a BECh IIEpUO/L
B) utonb—ceHTa6pb 3) 3a 3TOT epUOA exXeMeCSUHbIN 00bEM mpojax yBenuuuics Ha 300
XOJIOIUIBHUKOB
I') okTa6pb — nexadbpb 4) 3a mocneaHu MecsI epruoia Obuto mpoAaano MeHsbie 200 X0N0AUIBHUKOB
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IMopsinok BbINOJHEHUS PA0OTHI
1. BuuMaTensHO U3y4YHTE TEKCT 3aJaud U JaHHbIE Ha rpaduke. Onpenennure, YTo U3BECTHO BaM U3

YCJI0BHUs 3ada4H.

2. [Ipoananu3upyiite rpaduk.

3. IlpousBeuTe HEOOXOAMMBIEC PACUYETHI, UCTIONB3Ys JAHHBIC U3 YCIOBUS 3a/1a4H.

4. IIpoBepbTe MPaBUILHOCTH BBHITIOJHEHUS PACYCTOB U COOTBETCTBHE OTBETA IMOCTABJICHHOM 3a/1a4e.
5.IlpeacraBbTe pe3yabTaThl PEIICHHS 33]]a4d B BHJIC OTBETA.

6. [IpoBepbTe OTBET HA KOPPEKTHOCTH.

Xon padoThl:
Ha pucyHke noka3ano u3MeHeHHE LeHbl aKI[ii KOMIIAHUU Ha MOMEHT 3aKpbITHs OMP>KEBBIX TOProB

BO Bce paboune 1Hu B nepuoa ¢ 1 o 18 centsaops 2012 roxa. ITo ropuzoHTan yka3pIBaroTCs yncia

MecCid1a, 110 BEPTUKAIN — LCHa aKIuU B pY6J'IHX 3a IITYKY. Z[J'IH HarjisiAHOCTH TOYKH COCIHHCHBI JINHHEH.
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HOJ'ILSy}ICB PUCYHKOM, ITIOCTABLTC B COOTBCTCTBUEC KAKAOMY M3 YKa3aHHBIX UHTCPBAJIOB BPECMCHU

XapPaAKTCPUCTHUKY U3MCHCHUA ICHbI aKIII/Iﬁ

I[MEPMO/IbI BPEMEHU
A) 1-5 cents0ps

b) 6-8 cenTsa6ps

B) 11-13 cents6ps

I') 14-18 cenTs6ps

Pemenue.

XAPAKTEPUCTUKHU

1) uena akuuu He npeBocxoamna 1300 pyonei
3a MTYKY

2) 1eHa JOCTUIIIAa MAaKCHUMyMa 3a BECh IIEPUOJL
3) 1eHa akIuii eXXeTHEBHO pociia

4) nena akuu He omyckanach Huxke 1300
pyOnei 3a mTyKy

A) 1-5 cenTs0ps: u3 rpaduka BUAHO, YTO 1I€HA akIuid He npeBocxoauna 1300 pyOueii 3a mWTyKYy,

ClIeI0BaTeIbHO, BapHaHT 1)

b) 6-8 cenTsa6ps: u3 rpaduka BUIHO, YTO II€HA KU €XKeTHEBHO pOCiia, CIe0BATEIbHO, BAPUAHT 3)
B) 11-13 cenTs0ps: u3 rpaduika BUAHO, UTO LI€HA JOCTUTIIA MaKCUMyMa 12 ceHTs0ps, clieoBaTeNbHO,

BapHaHT 2)

I') 14-18 centsa0ps: u3 rpaduka BUIHO, YTO IIEHA aKIUi He omyckanack Hike 1300 pybreli 3a mTyKy,

CJIEJOBATEIbHO, BapUaHT 4)
OTBert: 1324

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMuCcH, BEIYMCIICHUS, PUCYHKU U TPadUKU.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO MK 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbi
IIpakTuyeckoe 3ansiTue Ne 11
«Pemenne MppanMOHAJbLHBIX YPABHEHH I

Heap padorbi: O000MNTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYalIUXCA MPU PEIICHUU
Pa3IMYHbIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUH.

IIpakTnueckas padora popmupyer:

[1PG2 ymeHue ornepupoBaTh MOHSTHUAMHU: CTENEHb YHCIA, JIOTapu(M 4YHCIa; YMEHUE BBHINOIHATH
BBIYMCIICHHE 3HAUYCHUN M TTPeoOpa30BaHUsl BEIPAKECHHM CO CTENEHSIMU U JorapudmMaMu, mpeodpa3oBaHus
IpOOHO-PallMOHAIBHBIX BBIPAKECHHI;

[IPG3 ymeHue omepupoBaTh MOHATHUSMHU: pPaIMOHATBHBIC, HPPANMOHAIBHBIC, ITOKA3aTeIbHBIC,
CTEMEeHHbIE, TorapuMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy6 ymenue cBOOOAHO OIMEPUPOBATH MOHATUSIMU: CTENEHb C LEIBIM IOKa3aTeleM, KOPEHb
HATypaJIbHOM CTENEeHH, CTENeHb C palUOHANBHBIM IIOKa3aTeleM, CTelNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXKAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHMM W HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHHU, HEPABEHCTB U CHUCTEM,
paluoHalbHbIE, HppalMOHAJIbHEIE, MOKa3aTeNbHbIE, CTEIEHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YPAaBHEHHS, HEPABEHCTBA U CUCTEMbI; YMEHHUE peliaTh ypaBHEHUS, HEPABECHCTBA U
CHUCTEMBI C TOMOILBIO PA3JIUYHBIX TPUEMOB; PEIIaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MPUMEHATHh ypaBHEHMs, HEPABEHCTBA, UX CHCTEMBI ISl PEIICHUS MAaTeMaTHYeCKUX 3aj1ad W 3a7ad u3
pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HH.

BoinosiHenune padoTsl crnocodcTBYeT (JOPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad NpoecCUOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAJIM3a U UHTEpHpeTanuy nHGopManud u
MH(OPMAaIMOHHbIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(eCCHOHATBHON 1eATEIbHOCTH

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

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

3aganme:

Pemmte HppalOHAJIBHBIC HCEPABCHCTBA, XAapPaKTCPUIYIOIMHUE OSKOHOMHUYCCKUE MOIACIH, I
MPOTHO3UPOBAHUA 6y,[[y11_[I/IX SKOHOMHUYECKHX MOKa3aTele:

42



a) V3 —d4X=1x+ 35

6) 9++/x—3=x .

B) Vx2—2 =~/3—4x.

r) \/4x+2+\/4x—2:4_

IHopsinok BbINOJIHEHHS Pa0OTHI

1) [lpn BO3BeAEHMM YpaBHEHHST B UETHYI CTCHCHb IOJYy4YaeTCs YpPaBHEHHE, SBIISIOIICECS
CIIEICTBUEM MCXOAHOT0. [l0ATOMY BO3MOYKHO TMOSIBJIEHHE IIOCTOPOHHUX PpELIEHUH YpaBHEHHUS, HO
HEBO3MOXHa 1oTepsi KopHeil. IIpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IIPU BO3BEJICHHUHU B
YETHYIO CTENEHb YMCEJl, PaBHBIX 110 A0COIIOTHON BEJIUMYMHE, HO Pa3HbIX 10 3HAKY, IOJy4aeTCsl OJUH U
TOT € pe3yybTar.

Tak Kak MOTYT MOSIBUTbCS ITOCTOPOHHUE KOPHHU, TO HEOOXOJUMO JeNIaTh IPOBEPKY, MOJACTaBIAA
HallleHHble 3HAYEHUs HEU3BECTHOH TOJNBKO B IE€PBOHAYAIbHOE YpaBHEHHE, a HE B KakKue-TO
IIPOMEKYTOUHBIE.

2) Ilpu perieHUH UPPALHOHAIBHBIX YPaBHEHHH IOJIC3HO IEpe] BO3BEACHHEM O0CUX YacTeid
YpaBHEHUsSI B HEKOTOPYH CTENEHb 'yeIWHUTh paaukain", TO €CTb MPEJCTaBUTh YypPaBHEHUE B

BHHCC{I} =21INx) _

Torna nociie BO3BEACHUS 00enx yactei YpaBHEHU B N-yIO CTCIICHb paJMKall ClipaBa UCYC3HECT.

WA(x) = ¥ Bix)

3) YpaBueHue PaBHOCUJIBHO KaXOW U3 IBYX CUCTEM

: : | A(x) = B{x),
WA(x)y=WB(x) =+
o A 2o,
A(xy= B(x),
ﬂkllA{x} = Q.HB{x} £ : B' ‘b {) W
(x) =

Aixy= Bix)
HOCKOJ‘IBKy II0CJIC BO3BCIACHHUS B ‘IGTHYIO CTCIICHb nonyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie R R
MI)I JOJIDKHBI, peHH/IB €ro, BBISICHHUTD, HpI/IHaI[J'Ie)KaT JIN HafIHGHHLIG KOpHI/I o6nacm OHpGI[GJ'IeHI/Ifl

Alxy =0 Bixy =20
NUCXOOHOI'O ypaBHeHI/ISI, TO €CTb BBIIIOJHICTCA JIHU HepaBeHCTBO s (I/IJ'II/I s ) I/IS OTHUX

CHCTEM BBIOMPAIOT JJIsl PELIEHUs Ty, B KOTOPOW HEPABEHCTBO MPOIIIE.

4) Bo3Beznere 00e yacTu ypaBHEHHs B KBaJpaT M INPOU3BEJETE NPUBEICHUE MOJOOHBIX WIEHOB,
MIEPEHECUTE ClIaraéMble U3 OJJHOW YacTH paBEHCTBA B Ipyryro. Yeaunure paaukan. CHOBa Bo3BenuTe o0e
4acTH ypaBHEHUs B KBajpat. Pemmure nonydyeHnoe ypaHeHue. Crenaite mpoBepKy.

Xox padoTsI:

Pemmte ypaBHeHUs, XapaKTePU3YIOIINE YIKOHOMUYECKHE MOJICIH, JIsl MPOTHO3UPOBAHUS OyIyIIUX
JKOHOMHUYECKHUX MMOKA3aTEJIEeH:

1) ¥—3x+3=x-1

HA(x) = B(x)
Pemenue. AKKypaTHOG BO3BCACHHUC B UCTHYIO CTCIICHb YPABHCHUA BHUOA . 7 COCTOUT
B [IEpEX0/I€ K PABHOCUIIBHON €My CHCTEME
: , | A(x)y= B*(x),
WAx) = Blx) =+
| B(x) 20
Bixy =0 .
HepaBeHCTBO A B 3TOU CHUCTEMC BbIpaXXacT YCJIIOBHUC, IMPU KOTOPOM YPABHCHUC MOXKXHO

BO3BOJUTDH B UCTHYIO CTCIICHB, OTCECKACT MOCTOPOHHUC PCHICHUSA U ITO3BOJISICT 06XO)II/ITBCSI oe3 ITPOBEPKH.
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YpaBHeHue I+I=x-1 PaBHOCHJIIBHO CHCTEMEC
|3-3x=(x-1)",

|x-120
2 ¥ —
Pelast nepBoe ypaBHeHHe 5Toil cHcTeMbl, paBHocwibHoe ypashenmio * T X~ 2= nogyaum
KOPHH 1 =1, %x=-2

BTOpOfI KOpE€Hb HE YIOBJICTBOPACT HCPABECHCTBY CHCTEMBI H, CJIICOAOBATCIbHO, ABJIACTCA
IMOCTOPOHHHUM KOPHEM HCXOJHOI'0 YpaBHCHHA.

Orser; * =1,
2)Pewiuth ypaBHEHME
X+-/Ix+3=0
7 —6—
Peenne. MeTol YeAMHEHHs PaiKaia IPUBOUT K YpaBHeHHIo V=X +3 =0-X
DTO ypaBHCHUE PAaBHOCHIBHO CUCTEME
’ o a
|20+ 3=(6-x)",
6-x20
. x, =11 x,=3
Pemass mepBoe  ypaBHEHME OTOM  CHCTEMBI, IIOJIy4YUM  KOpPHH 1 15 , HO
yenosue 0 X = 0 prmonnsercs Tonsko wis ¥ = 3
Otser. & =3
Oyl G =By
3) Pemuts ypaBHEHHE =05+ 3 6= - 6x- 24 :
Pemenne. D10 ypaBHEHHE PaBHOCUIILHO CHCTEME
|—0x% + 3x—6=—06x—24,

|-6x—2420

2
o — T =
Pemras IEPBOC YPABHCHUEC 3TOU CUCTCMbI, PaBHOCHIIbHOC YPaBHCHHUIO L +I4+ - {} , IOJTyYHUM

xn=-1_x,=2
KOpHU 51 .

OJHAKO MPH STHX 3HAYCHHSX X HE BBIIOIHSAETCSH HepaBeHCTBO — WX — 24 3{}, U NIOTOMY JaHHOE
YPaBHEHUE HE UMEET KOPHEH.

Ortget. KopHeii Her.

4)Pemmte ypaBHEHUE

«fx+5 +J3G—x= 7
PeI_HeHI/Ie. BOSBe,I[eM 066 qaCTu ypaBHeHI/I}I B KBa,Z[paT n HpOI/I3Be,Z[eM HpI/IBeI[eHI/Ie HO,[[06HBIX

YJICHOB, IEPEHOC CJIAaraeMbIX U3 OJHOW YaCTH PaBEHCTBA B JAPYI'YIO M YMHOXEHHE 00eux vactei Ha 1/2.
B pe3ynbprare noiay4uMm ypaBHEHHE

=4 Y — — 17
Nr+5420-x=12 , SIBISIIOIIEeCS CIeACTBHEM mcxomHoro. CHOBa BO3BEIAEM 00€ YacTH
ypaBHeHHMs B kBajpaT. [lofydum ypaBHEHHE
(x+5H20—x) =144

2 -
KOTOpOE MPUBOAMTCA K Bugy ¥ —13X+4H=0,
DT0 ypaBHEHHUE (TaKKe ABJIAIOIIEECS CIIEICTBUEM HCXOIHOT0) UMEET KOPHH

x, = —|1 x, =11 .
O06a kopHS$, KaK OKa3bIBaeT MMPOBEPKA, YIOBIECTBOPSIIOT HCXOIHOMY YPAaBHEHHUIO.
OTtBeT:
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(I)opMa NMpeacTraBJdCHus pe3yjabTaTa: BbIIIOJIHCHHBIC 3aJaHUA 1, 2.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "'y10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3. Kopnu, crenenu jorapupmsol
IIpakTuyeckoe 3ansaTue Nel?
«IIpeoOpa3oBaHus BbIpaKeHHUIl, COIePKAIMX CTENEHN U PATUKAJIBD)

Heab padorbr: O000LIUTE, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHMSI YUAILIUXCSl PELICHUH 3a1aHNuI
10 IPe0OpPa30BaHHIO BBEIPAKEHUH, COJICPIKAIINX CTEIICHN U PaIHKaIbl.

IIpakTHyeckasi pabora ¢popmupyer:

[1PG2 ymeHue omnepupoBaTh MOHSTUSIMM: CTENEHb YHCIA, JIOTApU(M 4YKCIa; YMEHHUE BBITOJIHSTDH
BBIUHCJICHHE 3HAYCHUI 1 TpeoOpa3oBaHus BHIPAKEHUH CO CTETIEHSIMHU U JorapudmMamu, mpeodpa3oBaHus
JTpOOHO-pAllMOHATFHBIX BEIPAKEHU;

[Ipy6 ymeHue pemiaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOIEHTHI, 10U U YacTH,
Ha JIBIKEHUE, pab0Ty, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJ]a4H U3 00JIACTH YIIPABJICHUS JTUYHBIMU U
ceMeHbIMU (DMHAHCAMU); COCTABIAThH BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHIO
3aJ1a4uM, UCCIIEI0BATh MOJYYEHHOE PELIeHHE U OLIEHUBATh MTPaBA0N0100HOCTh PE3YJIbTAaTOB.

BoinosiHeHune pa6oTsl ciocodcTBYeT GOPMUPOBAHUIO:

OK 01 Bei6upats crioco0s! pemnieHus 3agad TpoheCCHOHATBHON NESTEIbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPaBOYHBIC MaTC€pUalibl, KOHCIICKTBI HeKHHﬁ.

3aganue:
Jns  co3maHust HSKOHOMHUYECKOW MOJENM TMPOTHO3UPOBAHUS OSKOHOMHMYECKHX TIOKa3aTenen
HEO00X0IUMO:
1) mpoBecTH yHpoIleHHE CTEIICHEH ¢ PallMOHATIBHBIM ITOKA3aTeIIEM:
3c’d® —cd,,
) —5— ()"
16x°y " " 4xy
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-2
al+a

6) ( )_2-

2) BBIIOIHUTD JICHCTBUSL: (a \/E - 3\—/_ Jab):(a-b)+ \/—:/__ b’

IMopsiiok BHINOJIHEHUST PAGOTHI

a) BblHecuTe 3HAK MHUHYC M3 MPOHM3BEICHUS. BOCIOIB3yHTECh CBOWCTBOM CTENEHH C
OTpPUIATEILHBIM TOKa3aTelaeM. YIOTPEOUTEe CBOWCTBO BOCIPOM3BEACHUS BO BTOPYIO cCTeneHb. Jlis
OKOHYATEJIbHOTO YIPOIICHUSI 3TOr0 MpHUMEpa BOCMOJB3YyHTECh MPABHIOM YMHOXKEHHs Japobeii. B
MOCJICJIHEM IIIare BOCIOIb3yHUTECh JICTICHHUEM CTEIICHEH C OJJMHAKOBBIM MTOKA3aTEIICM.

0) B aToM cityuae HaJ0 MPUMEHHUT CBOMCTBO CTEIEHEH ¢ OTPUIIATEIbHBIM TOKa3aTeaeM. UToOb
pasrpy3uTh MOJIYYCHHYIO Ipo0b, HAJIO IPeoOpazoBatTh ATy IpoOk B aeneHue. [IpuBectu apodh Kk odmemy
3HAMEHATEJI0 U MPOM3BECTH CIIOKEHUE apodeit ¢ o0ImuM 3HameHaTenaeM. [lociaeqHUM maroM cienathb
COKpaIICHHE.

2. Omnpeznenute MOPSAAOK JCHCTBUSA. BbIpakeHHe B IepBOM CKOOKE NpPHUBEIUTE K OOIIeMy
3HAMEHATENI0, B YHUCIHTENE CJAEJaiiTe TPYNINUPOBKY M BBIHECUTE OOIIMHA MHOXHUTEIb 3a CKOOKY.
BeimonHuTe neneHne, COKpaTuTe Ha OOUHMiA MHOKUTENb. [locienHee neiicTBue — clioKkeHHe Ipodeit ¢
OANHAKOBBIMU 3HAMCHATCIISIMU. HpI/IBeI[I/ITe HOI[O6HI)I€ cJlaracMbI€.

Xoa padoTsl

6\-3 2\4 6 74,557
()2 )y X'y _
xzys X10y10217
Bnauane Haz0 mpoBeCTH pacKpbITHE CKOOOK, AJIS 3TOTO BOCIOJIb3YEMCsI CBOMCTBOM CTEIICHEH.

1) YupocTuth BeIpakeHHUE:

((-3)6) ,.(4-2)
X XY 7410 5-10.,7-17 -3 -5-10_
= 5 — xS0 TAT _ 128135
X
Bocrnons3yemcst CBOMCTBOM CTEIIEHEN ¢ OTPULIATEIBHBIM ITOKA3aTEIIEM.
:—y3 _—1
le x3y5210
3
y
OtBeT: 5 ————
le x3y5210

2) YIpocTuTh BhIpOKCHUE

Jx+1 ) 1

X+x+ x.xz_\/;

Pemenne. Beeem o603nauenne a =+/x , tormax =(Vx)? =a?, xJx =d’a=a°
a+l 1

aA+a’+a a*-a

dopMya U3 yCIOBHUS 3a/1a4d MTOCIE 3aMEHBI OY/IeT BBITJISACTh TaK:

3ameTuMm, 9To a4-a=a(a3-13)=a(a-])(a2+a+]) :

Torma a+l 1 _ a+1 .a(a—l)(a2+a+l)=(a+1)(a_1)=a2_
a®+a*+a a*—a a(a®+a+1) 1
BepreMcst K 3ameHe: a’-/=x-1.
Otser: x-1.

(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIECHUEM
HEe0oOXOIMMOM TOCIEN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPAaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTU pabOThI HE MO3BOJISET CAIENATh IPABHIIbHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansiTue Ne 13
«Pemenue nokazareJbHbIX yPaBHEHUID»

Heas padorbl: OOC0OIIUTH, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS y4alllUXCs 10 METO/aM
peLIeHUs TOKa3aTeNIbHBIX YPABHEHUN

IIpakTnueckas padora popmupyer:

[1PG2 ymeHue ornepupoBaTh MOHSTUAMHU: CTENEHb YHCIA, JIOTapu(M 4YKCIa; YMEHUE BBHINOIHATH
BBIYHMCIICHHE 3HAUYCHUN ¥ TTPeoOpa30BaHUsl BEIPAKEHHM CO CTENEHsIMU U JorapudmMaMu, mpeodpa3oBaHus
IpOOHO-PaLlMOHANIBHBIX BBIPAKECHHI;,

[Ip63 yMeHue omepupoBaTh MOHATHUSMHU: PANMOHAIBHBIC, HPPANHOHAIBHBIC, ITOKA3aTeIbHBIC,
CTEMEeHHbIE, TorapuMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy6 ymeHnue cBOOOAHO OINEpPUPOBATH TMOHSATHUSMU: CTENEHb C IEJbIM TOKa3aTelieM, KOpPEHb
HaTypaJlbHOM CTENEHH, CTENEeHb C pPAMOHAIBHBIM I[I0KA3aTEIEeM, CTENeHb C JEHCTBUTEIbHBIM
(BeriecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHMM W HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHHU, HEPABEHCTB U CHUCTEM,
paluoHalbHbIE, HppalOHAIbHEIE, MOKa3aTeNbHbIE, CTEIEHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CHCTEMBI; YMEHHUE peliaTh YpaBHEHUsI, HEPAaBEHCTBA U
CHUCTEMBI C TOMOILBIO PA3JIUYHBIX TPHUEMOB; PEIIaTh YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MPUMEHATHh ypaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JUJISl PEIICHUS MAaTEeMAaTHMYECKUX 3ajad W 3ajJad U3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HH,

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npoheCcCUOHaIbHOW NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30BaTh COBPEMEHHBIE CPEICTBA MOKCKA, aHAJIM3a U MHTEpIpeTalud HHPOpMaIK 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eSTeIbHOCTH

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

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JEKIUH.

3amanme:
Pemnte moka3arenpHbIE ypaBHEHHS, XapaKTEPHU3YIOIIME HOKOHOMUYECKHE MOJEIH, IS
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MPOTHO3UPOBAHUS OYAYIIMX IKOHOMUYECKUX MTOKA3aTEeNe:

2) 3445 3= L

B) 01%°~05../01=0,001;

c) 4'(1]%JX—17-(3'1JX+4:O'

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

a-8) O6e 4acTH ypaBHEHHMs NPHBOIMM K OJHOMY OCHOBaHMIO: a ) =a®®

, tne (a>0,a#1)
3ateM ucnonbssyem cienyromee coiictso: ( a'® =a®? )< (f(x) = D(X)).
¢) PemaeM kBajipaTHOE ypaBHEHHE OTHOCHTEILHO repeMenHoii (1/4)”,

Xox padoThl
Pemmre ypaBHEHME, KOTOpOE€ XapaKTEPU3yeT IKOHOMHYECKYIO MOJENb, JJISI IPOTHO3UPOBAHUS

OYyIMX SKOHOMUYECKUX MOKa3aTeNen: O,lx2_0’5 -4/0,1=0,001.

Pemenue: [IpeoGpasyem ypasuenue k suay: a' ¥ =a®™ .

2
01:%-05.010° 013 o 01* " —05+05_093 o 01 2 _ 0413 3aTem peraem ypaBHEHHE:

x? :3:x1:—ﬁ,x2:\/§

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

Kpurepun oneHku:

Ouenka "oTaM4HO'" CTaBUTCA, €clid padOTa BBHINOJHEHA B IMOJHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pabOTa BBIMOJHEHA HE TTOJIHOCTHIO WK 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckoe 3anssTue Ne 14
«PereHue noka3areIbHbIX HEPABEHCTB)»

He.]'lb paﬁoTbIZ O606H_[I/ITL, 3aKpCIUTh U CUCTCMATHU3UPOBATL 3HAHUA Yy4YalIUXCA IO METOJaM
PEHICHUS MOKAa3aTCJIbHBIX HEPABCHCTB

IIpakTuyeckas padora popmupyer:

[1PG2 ymeHue omnepupoBaTh MOHSTHUSAMHU: CTENEHb YHCIA, JIOTapu(M 4YHCIa; YMEHUE BBHIOIHATH
BBIUMCJICHHE 3HAaYeHUI 1 TpeoOpa30BaHusl BHIPAKEHUI CO CTENEHSIMHU U Jiorapupmamu, npeoOpa3zoBaHus
JIpOoOHO-PallMOHABHBIX BBIPAKCHHI;,
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[1PG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HpPpAlMOHANbHbBIE, IOKa3aTelbHBIEC,
CTETIeHHbIE, JTOTrapu(PMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH TMOHATHUSAMH: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HATYpaJIbHOH CTENEHH, CTENeHb C palMOHAJIBHBIM II0Ka3aTelieM, CTENeHb C JICHCTBUTEIHHBIM
(BeliecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

[Ipy7 ymeHue onepupoBaTh NOHATUSAMHE: TOXKIECTBO, TOKIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCWIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppalroHalIbHBIE, HoKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUECKuE,
TPUTOHOMETPUYECKHE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TApaMETPOM;
MPUMEHSTh yYpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs PEIICHHUS MaTeMaTH4eCKHX 3a/Jay U 3ajad u3
pa3NUYHBIX 00J1aCTe HAYKU U peallbHOW KHU3HH;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIHH,
mokaszatenbHass W Jorapugmuyeckas (QYHKIUH, YMEHHE CTPOUTHh Tpadukd (YHKIHMHA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJb30BaTh Tpaduku (yHKIMN JUIS M3YUEHHUS MPOIECCOB M 3aBHCHMOCTEH IPH PEHICHUH
3aa4 U3 JPYTUX Yy4eOHBIX MPEIMETOB M M3 PEaJbHOW >KU3HU;BBIpaKaTh (hopMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATHIMHU: YETHOCTD
GyHKIIUH, TEPUOAUYHOCTh (PYHKIIMH, OTPaHUYCHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
¢byHnkuuu, HawOoJpIIee W HaWMEHbIIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yYMEHHE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH A0 pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napaMeTpamu; U300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUIN ypaBHEHUI, HEPABCHCTB
U MX CHCTEM.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bribupath crocoObl pemeHus 3a1a4 npoeCCHOHAIBHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Mcnonb30BaTh COBPEMEHHBIE CPEICTBA TIOUCKA, aHANIM3a U MHTEPIpeTaluu HHpopMalu u
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BHIIOJHEHUS 3a/1a4 MPOPECCHOHATBHON NeSTEIbHOCTH

OK 04 D¢ddexTnBHO B3auUMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.

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

3ananmue:

Pemmte mokaszarenbHBIE HCPABCHCTBA, XAPAKTCPUIYIOINEC 3KOHOMHUYCCKUC MOACIIH, MJISA aHaJInM3a
A0XO0O0B U paCXoa0B OpraHu3aluu:

a) 10*°5>-01;

B) o5 )62—5,5< 27 3;
9 —1125
x—4
X431

C

)3 X C< 57

Ilopsinok BbINOJHEHHS PadOThHI:

OGe 4acTh HepaBEeHCTBA MPUBEIUTE K OJAHOMY ocHoBaHuio: a'™® = a®™,
p p y

[Ipu pemienun naHHOrO
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O<a=<1 a-1
FOO< D) T F(X) = DO

@(x)

HEPaBEHCTBA MMeET MecTo mpeobpazosanne: a '™ = a®® o

Xox padoTsl
Pemure nokas3arenbHOe HEPABEHCTBO, KOTOPOE XapaKTEPU3yeT 3KOHOMMYECKYIO MOJENb, s
aHaIM3a J0XO0J0B U PACXOA0B OPraHU3aLNH:

Pemmnre HepaBencTBo: 5% -2X > 0173,

ClIICHHUE: €00pasyeM HCPABCHCTBO K BUAY: A . Jnsa neBoil yacTh HEpaBEHCTBA
P IIpeo6pasy y: a'®=a®®

UCIIONB3YeM CBOMCTBO cremeHeil: a™*b*=(a*b)® , mma mnpasoit uyacTu cBoiicTBO cTemeHeil c
OTpPHIIATEIbHBIM [TOKA3aTeIeM, ITOTydaeM:

(5-2)" = (10" 2% <=10* ~10° = x>~ 3.
(I)OpMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIMMOM TIOCIICAOBATEIIPHOCTH JICHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIOJIHCHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €Cld pabOTa BBIMIOJHEHA HE IMOJTHOCTHIO, HO O0BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CIENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
[IpakTuueckas padora Nel5

«HpI/IMeHCHI/Ie MOKa3aTeIbHOM q)YHKI_II/II/I B pCICHUH S5KOHOMHUYCCKHUX 3a4a9»

Heap padorbi: O600INTH, 3aKpeNUTh U CUCTEMATU3UPOBATh 3HAHUS IMPH PEIICHHWU 3aaady C
HKOHOMHYECKUM CO/Iep)KaHUEM

IIpakTnyeckas padora ¢popmupyer:

[1PG2 ymeHnue omnepupoBaTh HNOHSTHUAMHU: CTENEHb YMCIA, JIOTapU(PM 4YHCIIa; YMEHUE BBIIOIHAThH
BBIUUCIICHUE 3HAUEHUI 1 MpeoOpa3oBaHMsl BBIPAKEHHUM CO CTETIEHsAMH U Jorapudmamu, npeoOpa3oBaHus
JTPOOHO-palMOHATIFHBIX BRIPAKECHHI;

HP63 YMCHUC OIICPUPOBATH MOHATUAMU: pallMOHAJIBHBIC, UPPALMOHAJIBHBIC, TMMOKA3aTCIIbHLIC, CTCIICHHBIC,
J'IOFapI/I(i)MI/I"ICCKI/Ie, TPUTOHOMCTPUUICCKHNUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI;

IIpy6 ymeHue CBOOOJHO ONEpPHPOBATH MOHATHAMM: CTEMEHb C IIENbIM IOKas3aTeJeM, KOpEHb
HaTypam,Hoﬁ CTCIICHHU, CTCIICHb C palUdOHAJbHBIM II0KAa3aTCJIEM, CTCIIECHb C HeﬁCTBHTeHBHLIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapugM Juciia, CHHYC, KOCUHYC ¥ TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

[1Py7 ymeHnue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCHUIIBHOCTb YPaBHEHMM, HEPABEHCTB U CHUCTEM,
pallnOHAJIbHBIC, HUppatroOHAJIIBHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I'—IeCKI/Ie,
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YpaBHEHMs, HEPABEHCTBA U
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CUCTEMBI C TIOMOIIbIO PA3IMYHBIX IPUEMOB; pPelllaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
INPpUMCHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IJId PCHICHUSA MATCMATHYCCKUX 3ada4 U 3aJja4 U3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

IIpyl8 ymeHHe MOAENUPOBATH pEAJbHBIE CHUTyallUM Ha $A3BIKE MAaTEMaTUKH; COCTABIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 33JlauM, MCCIEAO0BATh MOCTPOCHHbBIE
MOJICTI C HCIIOJIb30BAaHHMEM arapaTra ajreOpbl, HHTEPIPETUPOBATh TMOMYYCHHBIA PE3YNIbTaT; CTPOUTH
MaTEeMaTHYeCKHUe MOJEINU C MOMOIIBI0 T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
MPAKTUYCCKUC 3adadu; COCTABJIATb BCPOATHOCTHYHO MOJCIIL U HUHTCPIPECTHPOBATH HOJIy‘-IGHHBIfI
pe3ynbTaT; pemiarh NPUKIAIHBIE 3aJaud CpPEICTBAMH MaTEeMaTHYeCKOro aHalii3a, B TOM YHUCIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3UUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3a1a4 npo(ecCHOHaNbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPE/ICTBA MIOKUCKA, aHAJIM3a U UHTEPHpeTaluy UHpopMaluu u
WH()OPMAIMOHHBIC TEXHOJIOTUH IS BEIIOJTHEHUS 33134 MPOPECCHOHATBHON ACSITEITLHOCTH.

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

I[IK 4.6 Ananu3upoBaTh (PHUHAHCOBO-XO3SWCTBEHHYIO JICSTCIBHOCTh, OCYIIECTBIATH aHAIH3
nH(popMaIuu, NoJTy4eHHOH B X0/Ie MPOBEACHUS KOHTPOIBHBIX MPOLIEYP, BBISBICHHUE U OIICHKY PUCKOB.

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

3aganue:

3agaua 1. Onpenenuts OyAyIIyI0 CTOMMOCTh KaluTalla, €Cliy NepBOHAYATIbHAS €r0 CTOUMOCTD
200 000 py®., cpok uaBectupoBanus 10 yer, mporeaTHas ctaBka 10% romoBbIX.

3agaua 2. Onpeaenuts OyayIIyl0 CTOUMOCTh MamuHbl B 2034r ¢ yuerom uHbusiuuu, eciu B 2024r
ee croumoctsb 2000 000 py06., naIsms 8% roT0BbIX.

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

S =P(l+i)
1. 3anosHuM TaOIUITy, TOCUUTAB 3HAYEHUS CYMMBI 110 (hopmyIie

n |1 2 3 4 5 6 7 8 9 10

2. Iloctpouts rpaduk GyHKIUH.
3. Cruenarth BBIBOJI.

Xoa paGoTsI:
3agaya 1. OnpenenuTh OyIyIIyI0 CTOMMOCTh KaluTala, eCiIi epPBOHAYAIbHAS €r0 CTOUMOCTb
100 000 py®., cpok maBecTHpoBanus 10 yiet, mporeHTHas ctaBka 12% roI0BBIX.

S =P(l+i)"
1. 3anosHuM TaOIUITy, TOCYUTAB 3HAYEHUS CYMMBI 11O (hopmyIie -

n |1 2 3 4 5 6 7 8 9 10

S 112000 | 125440 | 1404928 | 157351,9 | 176234,2 | 197382,3 | 221068,1 | 247596,3 | 277307,9 | 310584,8

2. Tloctponm rpaduk GyHKINH.
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350000
300000 ~
10584,8208
@ 250000 _~777307,8757
g @31'6
E // )
£ 200000 ———"221068,1407
x /
£ 197382,2685
3 150000 176234,1683
s r
s 157351,936
8 // 140492,8
100000 125440
112000
50000
0
1 2 3 4 5 6 7 8 9 10
foa

3. BwBox: Oyaymas ctoumocts Kanutaia coctaBut 310584,8 py6ineii uepes 10 ner npu
MpOLIEHTHOU cTaBke 12% romoBbIX.

3anaua 2. Onpenenuts Oyaylly0 CTOMMOCTb MalinHbl B 2034r ¢ yuetoMm nHGusiuuy, ecinu B 2024r
ee croumocth 1000 000 pyO6., uaIsus 9% roaoBbIX.

JATER > <\
S = +
1. 3anonHNUTh TaONHIly, TOCYUTAB 3HAYEHUS] CYMMEI 110 (opMyIie § = Pl ')

" 2 3 4 5 6 7 8 9 10

S 1090000 | 1188100 | 1295029 | 1411582 | 1538624 | 1677100 | 1828039 | 1992563 | 2171893 | 2367364

2. TlocTpoutb rpaduK GyHKINH.
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2500000
67363,675
2000000 _~7171893,279
~
692562,642
_ 828039,121
-]
T _~1677100,111
S 1500000 -
g __—"1538623,955
2 __—"1411581,61
g _— 1295029
=

£ 1000000 1188100
5 1090000
()

500000

0
1 2 3 4 5. 6 7 8 9 10
on

3. BriBon: ¢ yuetom unpasiuu 9% ronoBsix, Oyayias CTOUMOCTh MaiuHbl B 2034 roxy Oynet
cocraBiaTh 2 367 000 pyOuieit.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COONIOIEHHEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJNYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MIPOBEIEHUS pabOThI ObUIN JOMYIEHBI OIIUOKH.

Ouenka ""Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBHIOJIHEHA HE MOJHOCTBIO MM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CENATh MPABWIBHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTnyeckoe 3ansitue Ne 16
«HaxoxaeHue 3HaYeHU JJorapu¢pMa no NpousBoIbLHOMY ocHOBaHHUIO. [lepexox oT ogHOrO
OCHOBAHHUA K APyromy. Beruucienune u cpaBHenue jorapupmos. Jlorapugmuposanue u

NOTEHIMPOBAHUE BbIPAKEHUI»

Heabr pabGorbi: HayunThcs HaXoAWTh 3HAYEHUS JIOTapU(PMHUUECKUX BBIPAXKEHHUM, NpUMeEHss
orpeJiesieHue U cBoicTBa Jorapupmos. JlorapupmMupoBaTh 1 MOTEHIIMPOBATH BEIPAKEHUSI.
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IIpakTuyeckas padora popmupyer:

[1PG2 ymeHuWe omnepupoBaTh MOHSTUSIMH: CTENEHb YHCIA, JIOTapu(pM 4YHCIa; YMEHUE BBHITIOTHAITH
BBIUHCJICHHE 3HAaYeHHUI 1 IpeoOpa3oBaHus BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
JIpOOHO-PAMOHAIBHBIX BBIPAKCHHI;,

[Ipy6 ymeHue onepupoBaTh MOHATHIMU: TOXAECTBO, TOXKAECTBEHHOE IIPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHUM U HEPABEHCTB, PaBHOCWJILHOCTh YPAaBHEHHM, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppaloHaNIbHBIE, MoKa3aTebHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pEelllaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TIOMOIIbIO PA3IMYHBIX TPUEMOB; pPelllaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
MPUMEHATh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI ISl PEIICHUS MaTeMaTHMYeCKUX 3ajad W 3a7ad u3
pa3iIMyYHbIX 00JacTel HAyKH U pealibHOM KU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3a1a4 npo(ecCHOHaNbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

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

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

3aganue:
1) Haiigure 3Ha4eHUs BBIPAXKCHHUIA:
a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
c) logs logs “V3/5.
2?Ha171z1me 3HAYEHUSI BBIPAKCHUN:
a) 5% % + 36'%% v19.
b) 2I0925 + 81Iog9m;
¢) 07110838 _ 4-109,0125

IMopsiiok BbINOJIHEHUs PadoT
1. Vcnone3yiiTe COOTBETCTBYIOIIME CBOMCTBA JIOrapu(PMOB U onpeseseHue jorapupma.
2. Wcnionb3yiiTe OCHOBHOE JIOTapu(PMUIECKOE TOXKIECTBO M CBOMCTBA JIorapu(hMOB.

Xoa padoThI:
1) Beraucnure: log 025 0,64+ log 0510

Pewenne: |og 0,25 0,64+ log 05107

lo
Hcnons3yeM GopMyity mepexona K HOBOMy ocHoBanuipo 109, a = ——

log. b

, IOIy4YUM
C

_ log, ;0,64
log, 5 0,25
JaJice I/ICHOJ'ILByeM CBOﬁCTBa JIOI‘apI/I(pMa CTCIICHU U norapn(bMa HpOI/I3Be,I[eHI/I}I

=log,5 /0,64 +log, 510 = log, ;(0,8-10) = log, ; 8 = -3.

Ortser: -3.

+l0g,510 = %Iogov5 0,64 +log,;10 =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:
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Ouenka "OTJMYHO" CTaBUTCSA, €ClM paboTa BBHINOJHEHA B TMOJTHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansiTue Ne 17
«Pemenne Jorapu(pMuYeCKuX ypaBHeHHU D)

Heanb padorbl: O00OIMTH, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYaIIMXCS 10 METOAaM
peleHust JorapuPpMHUECKUX yPaBHEHUI

IIpakTnueckas padora popmupyer:

[1PG2 ymeHue ornepupoBaTh MOHSTUAMHU: CTENEHb YHCIA, JIOTapu(M 4YKCIa; YMEHUE BBHINOIHATH
BBIYHMCIICHHE 3HAUYCHUN M TTPeoOpa30BaHUsl BEIPAKEHHUM CO CTENEHSIMHU U joraprudmaMu, mpeoOpa3oBaHUs
IpOOHO-PaLlMOHANIBHBIX BBIPAKECHHI;,

[IPG3 ymeHue omepupoBaTh MOHATHUSMHU: palMOHAIBHBIC, HPPANMOHAIBHBIC, ITOKA3aTEIbHBIC,
CTEMEeHHbIE, TorapuMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy6 ymeHue cBOOOAHO ONEPUPOBATH TMOHATHUSAMH: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HaTypaJlbHOM CTENEHH, CTENEeHb C pPAMOHAIBHBIM I[I0KA3aTEIEeM, CTENeHb C JEHCTBUTEIbHBIM
(BeriecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKAECTBEHHOE IIPe0Opa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHMM W HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHHU, HEPABEHCTB U CHUCTEM,
paluoHalbHbIE, HppalOHAIbHEIE, MOKa3aTeNbHbIE, CTEIEHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKHE YPAaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMEHHUE PelllaTh YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C TOMOILBIO PA3JIUYHBIX TPHUEMOB; PEIIaTh YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHCTEMBI ISl PEIICHUS MaTeMaTHUYeCKUX 3aj1ad W 3a7ad u3
pa3IMYHBIX 00JacTel HAyKH U peabHOM KU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemnieHus 3aad npoheCCHOHATBHOM NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM

OK 02 Vcnonp30BaTh COBPEMEHHBIE CPE/ICTBA TIOUCKA, aHANIM3a U MHTEPIpeTauu HHpopMau u
nH(pOPMAITMOHHBIE TEXHOJIOTHH JIJISI BHITIOJIHEHHS 33724 MPOGECCHOHATBHON EATeTbHOCTH

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuanbHoe o0ecnieyeHme:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

Pemmure norapudmuueckne ypaBHEHUS, XapaKTEPU3YIONIME SKOHOMHYCCKHE MOJCIH, IS
MPOTHO3UPOBAHUS OYAYIIMX IKOHOMUYECKUX MTOKA3aTENICH:

1) log,(x+2)=3
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2) log;(2x +1) =logs(x +5)

3) In(x+4)~In(x+3)=In3

Hcrnone3ys cBOMCTBA JIorapu(MOB 00M YaCTH ypaBHEHHS IPUBOIMM K OJJHOMY OCHOBaHHUIO

log 4 f(x) = log 2 g(Xx), @> 1. [lorenuupyem obe yactu ypaBHeHus, noiaydaem f(X) = g(X). Pemraem
HOJy4eHHOE ypaBHeHHE. T.K. MOTCHIIMPOBAHUE YPABHEHHSI MOXKET IIPUBECTH K MOSBICHHIO TOCTOPOHHUX
KOPHEI, TO JieflaeM IPOBEPKY. 3alMChIBaeM OTBET.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
3amnucaThb 3a1aHUC B TETpaJlb U PCUIUTh.

Xox padoThl
Pemmte nmorapudmuveckoe ypaBHEHHE, KOTOPOE XapaKTepU3YeT IKOHOMUYECKYIO MOJIENb, IS
MIPOTHO3UPOBAHUS OYIYIITUX SKOHOMUUYECKHUX MTOKA3aTEIICH:

log, 572 = (x—4)-log, 5.

Pewenne.

CornacHo cBoiicTBaM Jlorapu(pMuueckoi pyHKIUM:

log, 5 =log, 5" <577 =5"* < x+2 =x-4=x+2=x? —8x+16;

[IpuBoguM ypaBHEHHE K CTaHIAPTHOMY BHIY x*-9x+14=0. Pemaem KBaJpPaTHOE YpAaBHEHUE U

I1oJ1ydyacM KOpPHHU x1—2, XZ—;. IIpoBepka moka3bsIBaeT, UTo X1—2 ABJIICTCA IOCTOPOHHUM KOPHEM.
2
OrtBer: 7

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHHEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIECT MOJYYUTh NPABUIHHBIE PE3YNbTaThl W BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3. KopHu, crenenu jorapupmsol
IMpakTuyeckoe 3ansaTue Ne 18

«PemeHue JiorapupMuuecKuX ypaBHeHU U HEPaBEHCTB)

Heapr paGorbi: O000IINTH, 3aKpEeNUTh U CUCTEMATHU3UPOBATh 3HAHUS YydallUXcs MO METoJaM
peleHust JorapupMHUUECKUX YPaBHEHUN U HEPABEHCTB

IIpakTuyeckasi padora popmupyer:

[1PG2 ymeHue omnepupoBaTh MOHITUSIMH: CTENEHb YHCIA, JIOTapudM 4YKCa; YMEHHUE BBIIOIHAThH
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa30BaHus BRIPAKEHUH CO CTETICHSIMH U JIorapudMamMu, mpeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,
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IIP63 ymeHue omepupoBaTh MOHATUSAMH: palMOHAIbHBIC, HPPALUOHAIbHBIE, MOKa3aTENbHBbIC,
CTETIeHHbIE, JTOTrapu(PMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

IIpy6 ymeHue cBOOOJHO ONEPUPOBATH MNMOHATHAMM: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C palUOHAIBHBIM IIOKa3aTeleM, CTElNeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC M TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7 ymeHue onepupoBaTh MOHATUSAMH: TOXIECTBO, TOKIECTBEHHOE IPpe0o0pa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHHH, HEPABEHCTB U CUCTEM,
paloHabHbIE, HppalOHAIIbHBIE, [I0Ka3aTelbHbIE, CTEIEHHBIE, JorapupMHUECKuE,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIIbIO PA3IIMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1apaM EeTPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBl JUIsl pEIIEHUs MaTeMaTH4YeCKUX 3ajad U 3aj1ad U3
pa3nuyHBIX 001acTeil HAYKH U peaIbHOM KU3HH;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 mpoeCCUOHAIBHON AEATEIbHOCTH PUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIOKUCKA, aHAJIM3a U MHTEpPIpEeTaluy UHpOopMaluu u
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBINOJIHEHU 3a/1a4 IPOpEeCCUOHATIBHOM 1€ TeIbHOCTH

OK 04 DddexTnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUICKTHBE H KOMaH/IE

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

3aganus:
Pemnre norapudmuueckoe ypaBHEHHE M HEPaBEHCTBO, XapaKTEPHU3YIOUIME SKOHOMUYECKUE
MOJICIIH, JUTsl aHAJIM3a J0X0JI0B U PAaCXO0B OPraHU3alIiHU:

1. logﬁx +4+log,x +logzx =2
2. log, x+log, x+log, x<35

8
IMopsinok BbINOJTHEHHUS PA0OTHI:

1)PaboraeM 1o anropuTMy: UCHOJB3YS OIpeleieHue Jsorapudma o0e YacTH HEpaBEHCTBA
NPUBOIUM K OJHOMY OCHOBaHHIO, T. €. MojydaeM HepaBeHCTBO BHaa log , f(X) < log 4 g(X). Eciu
ocHoBanue jorapupma a=x-3>1, 1o HepaBenctBo log 4 f(X) < log 4 g(X) paBHOCHIBHO OGO U3

fx)<g(x)
cucrem: { fGI>0 {f () =<g(x)
gx) >0 g(x)>0

Ecmm 0< x-3<1, 10 nHepasenctBo log 4 f(X) < log a g(X) paBHOCKMILHO JHOOOH M3  CHCTEM:
fO)=g(x)

]g: gg i g W {f ;’25 f ((;C). PemraeM nmony4eHHyr0 CuCTEMY, 3aIIMCBIBAEM OTBET.

2)B neBoif yacTu HepaBEHCTBA JeNlaeM MpeoOpa3oBaHMs, HCIOJIb3ys CBOICTBa JOrapugmoB-
Jorapu@m CTereHu 1 JIorapu@m 4acTHOTO:

log a*=k-log_a, c=0, c¢#l, a>0,

1

logﬁg =log,.a-log b, >0, c#l, a=0, b>0
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[Tonyuaem HepaBeHcTBO Buaa log , f(X) < g(x), @ 1, koTopoe 3aMeHseM Ha PaBHOCHILHYIO
(fx)<g(x)

CHCTEMY: { f Ex% i 8 . PemraeM nosiy4eHHy10 CUCTEMY, 3aIIUCHIBAEM OTBET.
L9

Xox padoThI:

3anucarh 3aJlaHuE B TETPa/b U PELIUTh.

Pemure norapudmMuyeckoe HEpaBEHCTBO, XapaKTEPU3YIOIIEE HKOHOMHMUYECKYIO MOJENb, s
aHaJIM3a I0XO0JI0B U PACXOJ0B OPTaHU3AINH:

1) PemnTh HEpaBEHCTBO
2
logzx(x +2x + 2)4_1 2.
Pemenne. HepaBeHCTBO paBHOCWIIBHO COBOKYITHOCTH CHCTEM

2 ) 2 )
X +2x+224x°, X +2x +2<4x°,
o 2
X +2x+2>0, HITH X +2x+220,
0<2x<1 2x >1;
(. 2 2
3x - 2x-2<0, 3x - 2x-220,
1 HIH 1
D<x<— x>
L 2 2
7 =f7 /7 -7
3[_\' - lL\] [.\' B ] <0, ‘\{1 B \‘] [.\' = l\'] 20,
3 3 3 3
W
- 1 1
0< X< — x>—.
2 2

[IpuMeHnM METO HHTEPBAJIOB

xel(-4,-3)J(8 + =)

OTtBeT:
dopma npeacTaBJieHus pe3yJbTAaTAa: BHIIIOJIHEHHOE 33/1aHNe

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenu jorapugmsl
IMpakTnyeckoe 3ansaTue Ne 19

«HpI/IMCHeHI/IC .IIOl"apI/I(I)MOB B OKOHOMHUKEC»
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Heans padorbl: O0OOIMMNTH, 3aKPENMUTh W CUCTEMATU3MPOBATh 3HAHUS TPHU PEIICHUH 3a7a4 C
SKOHOMUYECKUM COJECP>KaHUEM

BbinosiHeHue padoThl cOCOGCTBYET (POPMHPOBAHHIO:

[1P62 ymeHue onepupoBaTh MOHATHSAMHU: CTEIEHb YMCIIA, JOTapu(M YUCIA; YMEHHE BBITIOIHSTH
BBIUMCIICHUE 3HAUYCHUI 1 MpeoOpa3oBaHMsl BRIPAKEHHUH CO CTETIEHAMH U Jorapudmamu, mpeoOpa3oBaHus
JIpOOHO-PAIMOHATILHBIX BBIPAKECHUIA,

[1P63 ymeHmwe omepHpoBaTh MOHATUSAMH: palMOHAIbHBIC, HpPpAIMOHAIBHBIC, ITOKa3aTENIbHBIE,
CTETICHHbIE, JIOTapU(PMHUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABCHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHAMH: CTEMEHb C IIENBIM IOKa3aTeJeM, KOpEHb
HATYpaJbHOH CTENEHH, CTENEHb C palMOHAJIBHBIM II0Ka3aTelieM, CTENEeHb C JICHCTBUTEIBHBIM
(BelecTBEeHHBIM) ITOKa3aTeNeM, JJorapuM Yuciia, CHHYC, KOCUHYC U TAHT'€HC POU3BOJIBHOTO YHCIIA;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (PYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
mokaszarejieM, TpPUTOHOMETpuYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOHWTh Tpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJBb30BaTh Tpaduku (GYyHKIMH JUIsI U3yYEHHsI MPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUH
3ajja4 U3 JPYruX YYeOHBIX IMPEIMETOB U M3 PEATbHOM >KU3HU;BBIPAXKATh (POPMYJIAMHU 3aBUCUMOCTH
MEXy BEIMYMHAMHU; yMeHHue CBOOOJIHO ONEepUpOBaTh MOHATUSIMHU: YETHOCTh
(GYHKINHU, TIEPUOUYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHnkuuu, HawOoJpIIee W HaWMEHbIIee 3HAUYCeHUS (YHKIMHM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieIoBaHue PYHKIUH, yMEHUE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH A0 pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB
U MX CHCTEM.

[Ipyl8 ymeHue MOAETUPOBATh pEaJbHBIC CUTYallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIISATh
BBIpO)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 33/1a4M, WCCIIEAOBATh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIN C TTOMOIIBI0 TEOMETPUIECKUX TIOHSATHIH M BEJTMYNH, PEIIaTh CBSI3aHHBIC C HUMH
NPAaKTUYECKHE 3a/lauM; COCTaBIATh BEPOSTHOCTHYIO MOJIeNb M HMHTEPIPETHPOBATH IMOJYyYSHHBIH
pe3yabTaT; pemaTrh MPHUKIAIHBIE 3aadd CPEACTBAMH MAaTEeMAaTHYeCKOrO aHalnW3a, B TOM YHCIIE
COL[MAJIBHO-9KOHOMHUYECKOT0 U (PU3NUECKOr0 Xapakrepa,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad NpoecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPEICTBA MIOMCKA, aHAJIM3a U MHTEpIpEeTaluu UHPOpMaIUK 1
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO EeCCHOHATBHOM J1eITEebHOCTH.

OK 04 3¢ddexTuBHO B3anMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAH/IE.

I[IK 4.6 Amnamu3upoBaTb (UHAHCOBO-XO3SIWCTBEHHYIO JEATEIbHOCTh, OCYIIECTBISATH aHAIU3
nH(popMaIuu, MOJTy4YEHHOHN B X0JI€ TPOBEICHUSI KOHTPOJIbHBIX MPOLEYP, BbISIBICHUE U OLIEHKY PUCKOB.

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

3amanmue:

1.ITyctp Brnaguuk monoxkui B 6ank 10 000 py6. moz craBky 18% ronoBeix. Uepes CKOIBKO JIET
ero BKJIaJ cTaHeT Oosblie B 3,6 pa3a?
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2. TpexnpoleHTHBIN BKJIa B cOepOaHK, paBHbI a pyOisam, dyepe3 N JeT CTAHOBUTCS PaBHBIM a
TPEXIIPOLIEHTHBII BKJIal CTAHOBUTCA paBHBIM a X (1,03)". Uepes CKOJIBKO JIET BKJIAJ] yTPOUTCS?

IHopsaok BbINOIHEHUS PA0OTHI:
1. U3y4uTh TEOPETHYECKYIO YaCTh MPAKTHIECKON pabOThI
2. Pemntsb 3agaun

Xox paboThi:
dopmyna cloXHBIX TTpotieHToB: N=a-(1+0,0Ip)* , rne
a - IepBOHAYaJIbHAs BEJIMYMHA BKJIAJa,
N - CPOK BKJIA/a,
N - BeMuMHA BKJIa/a Yepes n JIeT,
P - 4KCIIO IPOLEHTOB.
3anmava 1. Bknaguuk monoxxkun B 6ank 30000 py6. mox ctaBky B 8% romoBeix. Uepes3 CKOIBKO JIET
€ro BKJIaJl BbIpAcTeT B 5 paz?
Pemenue.
B nammem cnyuae 1eHbry Ha BKJIaje OyaAyT HaKaIruIMBaThCs MO CleAyIoeil popmyne

$=30000(1+—2_)".
100

Ham HeoOxoaumo HaliTi 3HaUYeHue n pu kotopoM S Oyner paBao 150000

150000= 30000(1+ )",
100

T.C pCHIUTHL YPABHCHUC

5=(1+ o)
100
Pemmts KOTOpOE HAM IMOMOXKET OIpeesieHue Jorapudma. Bocronp30BaBIIMCE UM MBI TTOJIyYUM
n=log,,5.
Hanee nepeiineMm k ocHoBaHuo 10
n=log,,5= 195 :
' 19(1,8)
Teneps Bocrionb3yemcst TabIUIEH J0rapupMoB WIN KAIbKYJIITOPOM
0,699 _27
0,255
Takum oOpa3oM, BKiIaJa Bo3pacTeT B 5 pa3 uepe3 7,3 ner.
Otser: 2,7
3anaua 2. B 6ank nonoxuau 10 000 py6 mox ctaBky 12% romoBsix. Uepes CKOIBKO JIET €ro BKIIAJ
yABOUTCS?
Pewenue.

B Hamewm cinydae qeHbrH Ha BKJIaIe OyIyT HAaKaIUIMBaThCS O Cienyromei Gpopmye
$=10000(1+ 2"
100
Ham HeoOxoammo HaliTi 3HaueHue n mpu kotopoM S Oynet paBao 36000
20000= 10000(1+ ~2.)",
100
T.€. PCIINTh YpaBHCHUE

12
2=(1+ =2,
100
Pemmuts KOTOPOC HaM ITOMOKCT OIIPCACICHUC J'IOI“apI/I(l)Ma. Bocronn30BaBIIncy, UM MBI MoJIy4Ynum

n=log,,,2.
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Hanee nepelinem k ocHoBaHuio 10
n=log,,,2 - 192 :
’ lg(1,12)
Teneps Boconb3yeMcst TabauIei JorapuMoB WiIH KAIbKYJIATOPOM
0301 _,
0,041
Takum 006pa3om, yIBOSHHE BKIIa1a IPOU30iMAeT uepe3 7,3 JIeT.
OtBeT: 7,3
3amaua 3. JIByXIpolLeHTHBIN BKIaa cOepOaHKa, paBHBIA a pyOssM, yepe3 N JIET CTAHOBUTCS PaBHBIM
a(1,02)", a TpexHpoLEeHTHbI BKIajn cTaHOBHTCS paBHBIM a(l,03)". Uepe3 CKONBKO JIeT Kaxablil MX
BKJIQJIOB YIBOUTCS?
Pemenue.
1) Jlns mepBoro BKjIaaa

2a=a(1,02)",
OTKYy/1a
2= (1,02)",
n=Iogl,022.

Brruncinm Ha KaJIbKyIsITOpPE
|091’022z35, 002788
2) s BTOpOrO BKJIaza
n:|0911032.
Brruncinm Ha KaJIbKyIsITOpPE
|Ogl,032523,449772.
OTBeT: 10 IepBOMY BKJIay IPUMEPHO Yepe3 35 sert, a mo BTopomy — yepe3 23,5 roaa.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepuu onenkmn:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COONIOIEHHEM
HEe0oOXOIMMOM TOCIIe0BaTEIbHOCTH JEICTBUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYILIEHbI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIITOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIE PE3ylbTaThl U BBIBOJBI, B XOE
MpOBeACHUS PaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Onenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BHIIOJHEHA HE MOJHOCTHIO WM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansaTue Ne 20

«PaguaHHBIH METO/ U3MEPEHH YIVIOB BPALUEHUs U CBA3b ¢ rpaaycHoi mepoil. Haxoxxnenne
3HAYECHUH TPUTOHOMETPUYECKHX QYyHKIMIDY

Heap padorbl: Hayuuthcs mepexoauTh OT pajMaHHON Mephl yIJIOB K IpaayCHONM M 0OpaTHO.
Hayuurtcs HaxoIuTh 3HAYSHUS TPUTOHOMETPUYECKUX (QYHKIIUH 110 ONpeeTICHUIO.
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IIpakTuyeckas padora popmupyer:

[Ipy6 ymMeHune pemaTh TEKCTOBBIE 33Ja4M Pa3HbIX TUIIOB (B TOM YMCJIE HAa IPOLIEHTHI, 10U U YacTH,
Ha JABW)XEHHE, pabOTy, CTOMMOCTb TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTU ypaBiIeHHUS JIUUYHBIMU U
CEMEUHBIMU (1)I/IHaHCEIMI/I); COCTAaBJIATDH BbIPpAXXCHUA, YPABHCHU A, HCPABCHCTBA U UX CUCTEMBI 11O YCJIOBHUIO
3aJlauM, UCCIIEI0BATh MMOJYYEHHOE PEIICHHE U OLIEHUBATh MPABJI0NOI00HOCTh PE3YIIbTATOB;

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IE

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

3aganue:
1. Bripasure B pajguaHax BEJIMUUHY yIJia, 33JJaHHOTO B TPagycax
a) 150° ©6) 450°  B) 40°
2. BeIpasute B rpajycax BeIUYHHY YIJIa, 33JaHHOTO B paliaHax
a) = 0) 41 B) —
10 9
3. Ucnons3ys omnpeseneHns TPUrOHOMETprudeckux (YHKIUHM, HAlauTe 3HAKU STUX (DYHKUUN 17
YIJIOB:

a) —210° 6) =

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI
1. Panguannas u rpagyCHas MCEpbI CBA3aHbI 3aBHCHUMOCTBIO 180° = m paouan. HOBTOMy 1° =

S

180°'
3

3HAYUT X ° = — a paduaH.

180
v 9 180°
2. YToOBI BBIPA3UTh YroJl B TPayCHON Mepe BOCIOIB3YHTECh COOTHONICHHEM 1pad = -

3. Ha‘-ICpTI/ITe eI[I/IHI/I‘IHyIO OKPY)KHOCTB, OTJIOKHUTC 3aI[aHHI:IfI erJ'I, IIOMHA, 4TO ITOJOXUTCIBbHBIM
CUMTACTCS YTOJI, OTKJIAJIBIBACMBIi POTUB YACOBOI CTPEJIKH, & OTPHUIIATEIILHBIM — IT0 YaCOBOW CTPEJIKE.

—CuHycoM yria o Ha3bIBAaeTCsl OpAMHATA TOYKM EJUHUYHON OKpPYKHOCTH, IOJIyYEHHOW Ipu
MMOBOPOTE HAYAJIBHOT'O paJnyca Ha yroJl .

—Kocunycom yrima o Ha3piBaeTcs abcuucca TOYKH CAWHUYHON OKPYKHOCTH, TOJYYCHHOW MpU
MOBOPOTE HAYAJIBHOTO PaJnyca Ha YToJI .

—TaHreHCOM yrna O HA3bIBACTCA OTHOIICHUC Op)II/IHaTI)I TOYKHU eI[HHH‘IHOfI OKPY)KHOCTI/I K €€
adcucce.

—KoTtanrencoMm yrna o Ha3bIBaeTCsl OTHOILEHHE aOCIMCChI TOYKHM €IUHUYHON OKPYKHOCTH K €€
OpJAuHATE.

Xox pa0doThI:
1. Belpa3zure B pagnaHax BEJIWUYHMHY YIJIa, 33JJaHHOTO B Ipagycax
a) 120° 6)225° B)10°

T

a) 120°=——-120°=2; 6)225°=——-225°=>" B)10°=—10°=—.
180° 3 180° 4 180° 18
2. BLIpaSI/ITC B rpaﬂycax BGHI/I‘-II/IHy er'Ia, 3aJaHHOI'O B pazLHaHax
3T 21 5T
a) > 0T BT
q) 3™ 180,37 _ 4pge 6)2_”=ﬂ.2_”=400 B)S_"=ﬂ5_"=1500
5 T 5 9 T 9 6 T 6

3. Ucnons3ys onpeseseHns TPUrOHOMETprudeckuX (GYHKIUM, HalauTe 3HAKU 3TUX (PYHKUUN 175
YTJIOB:
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3
a) —120° 6) =
ITocTpoMM €IMHHUYHYIO OKPYKHOCTb U OTJIOKMM JaHHBIE YIVIbl. YT0id—120° OTKJIAAbIBa€M IO

yacoBo# cTpenke. Touka, coOTBETCTBYIOMIAs yriy —120° nexut B |11 gerBeptn, 3HaUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

CDopMa NMpeacTaBjJdCHUs pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

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

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH JOIMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 21

«IIpeodpa3oBaHue TPUTOHOMETPHYECKHUX BbIpaxkeHUii. OCHOBHbIE TPUTOHOMETPUYECKHE
TOKIeCTBA

Henbr paGorpi: HayunTbecs HaxXoAuTh 3HAUEHHUS TPUTOHOMETPUYECKUX (YHKIUM, HCHOJIb3Ys
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKIECTBA.

IIpakTnyeckas padora ¢popmupyer:

[Ipy6 ymeHue cBOOOAHO OMNEPUPOBATH IOHATHSAMH: CTENEHb C LEJIbIM II0Ka3aTejaeM, KOpEeHb
HaTypallbHOM CTEIIEHH, CTENEHb C PALUOHAIBHBIM II0KA3aTEJIEM, CTEIEHb C JEHCTBUTEIBHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm 4uciia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upath crocoObl pemeHus 3a1ad npoecCHOHAIBHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
Haiigure 3HaueHust TpUroHOMETpUYECKUX (QYHKIUH, €CII U3BECTHO:

. 5 bia
1) sinx=—, - <«x< 7
137 2 X
T
2) cos = — T <xX< >

8 m
3)tg x= —y X<
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IMopsinok BbINOJHEHUS PA0OTHI
1. 3anummTe, YTO JAHO B 3aJaHUM.

2. 3anumute (OPMYNBl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB,

(GYHKILHIO U Ty, KOTOPYIO HEOOX0IMMO HANTH.

COJIepIKaIlie JTAHHYIO

3. Boipasute HeusBecTHylo ¢yHkiuio. Eciu HeoOXxoaumo u3BIeYb KBaJpaTHBIA KOpPEHb, TO

OTIpeIeNIUTE 3HAK MCKOMOHN (DYHKIINH, UCIIOB3YS 3aJaHHYIO YEeTBEPTb.
4. BoluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (DYHKIIHIA.

Xox padoThI:
HaiinuTe 3HaUueHHUSI TPUTOHOMETPUYECKUX (PYHKUUH, €CIIU U3BECTHO:

3

1) cos x= 0,8, ?n <x< 21

2) sin «= 0,6,% <X T

3
3) tg x= —Z,g <x<
3 o .

a) Jlano: cos «x= 0,8, 7" <x< 2m. Haittu: sin «, tg &, ctg «

Pemenue:
1)3amnuiieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO

cos? o +sin? «=1

Beipaszum u3 Hero uCkomyro QyHKIHIO Sin X= +vV1 — cos? «

Tax kak cunyc B IV ueTBepTH MMeEeT OTpULATENBbHOE 3HAaYEHHUE, TO Sin X= —/1 — 0,64 = —/0,36 =

—0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
sin «

tg X=
g co0s X
[ToncraBuM M3BECTHBIC 3HAUYEHUS U HailleM HEM3BECTHYIO (PYHKIIHIO
-0,6 6 3 0.75
0,8 8 4 ’
3) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO

tg «<-ctga =1

tg x=

1
Bripasum U3 Hero HCKOMyro QyHKIHUIO ctg o= P

4 1
Ctg xX= —§ = —1§
0) Hano: sin «= 0,6,% <x<L 1T

Haiitu: cos &, tg &, ctg <
Pewrenue:
1)3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin? =1
Bripasum u3 HEro KCKOMYI0 QYHKIHIO c0S X= +V1 — sin? «

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

2) 3anuinemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg X=
g co0s X
[ToxcTaBUM M3BECTHBIE 3HAUCHUS U HailIeM HEM3BECTHYIO (PYHKITHIO
0,6 6 3 0.75
-0,8 8 4 ’
3) 3anuiemM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO

tg «<-ctga =1

tg x=
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1
Bripazum u3 Hero uckoMmyro GyHKIUIO ctg o= o=

t 4l
== —— = =] —
g 3 3

3
B) lano: tg «= —23 <xX<L T
Haiitu: cos &, sin &, ctg «
Pemenue:
1) 3anumiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
tg «<-ctga =1

1 1
Beipa3um u3 Hero HCKoMyro (QyHKLUIO Ctg <= o ctg x=—13

2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO

1+tg? = ———
g ) c0s? «
Bripazum u3 Hero uckomyro GyHKIUIO €OS X= + T
g X
1 1 4
Tax xak kocunyc Bo |l yerBepTu oTpunareneH, To cos X= — ==—T==—C= —0,8.
1+= =

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

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHE

Kputepuu onenkmu:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJICHUEM
HEO0OXOIUMOM TIOCTICIOBATSIIBHOCTH JCHCTBHUI; B OTBETE MPABWIBHO M AKKypaTHO BBITOJIHEHBI BCE
3aIIUCH U BBIYHMCIICHUS.

Ouenka '"'xopomo' CTaBUTCs, €CJIM BBIOJTHEHBI TPEOOBAaHUS K OIEHKE "OTIUYHO", HO JAOMYIICHBI
2-3 HegoyeTa.

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJGI, B XOJE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTnyeckoe 3ansitue Ne 22
«IIpeoOpa3oBaHusi TPUTOHOMETPHUYECKHUX BbIpaxKeHHil. POPMYJIbI C10KEHUS, YIBOCHHUS.
®opMy.ibl IPUBEICHUD)

Heabr padorbl: HayuuTbes mnpeoOpa3oBHIBATH TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOIB3YS
TPUTOHOMETPUIECKHE (DOPMYJIBI.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH MOHATHUSMH: CTENEHb C LEJIbIM I[I0Ka3aTejaeM, KOpeHb
HaTypajJbHOM CTEMEHU, CTENEeHb C PAIMOHAIBHBIM I[IOKA3aTEeleM, CTEeNeHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC MTPOU3BOJIBLHOTO YUCIIA;

Brinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHUIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npo(ecCHOHaTbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

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

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3aaHNs, CIPABOYHbIE MaTepUaibl, KOHCTIEKTHI JIEKIIHIA.

3aganue:

c0512°c0548°—-sin12°sin48°
€0554°5in36°+c0s36°sin54°

3 24 31 3
2.[[aHocoso<=—E; cosﬁz—g; T[<0C<7; T[<,3<7.

1.Berunciure

Haiinure sin (< —f3).
sin(x—pB)cosf+cos(a-p)sinf
cos(a—B)cospB—sin(a—pB)sinf =tga

3.JIoKaXuTe TOXKIECTBO:

IMopsiiok BbINOJIHEHHSI PA0OTHI

1) 3anummTe 3amaHMe W ONpPEACIHMTE, KAaKMMH (OpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCSI.

2) Ipumenute 3T HOPMYJIBL.

3) Ynpoctute mnONy4MBIIEeCs BbIpaXKEHHE. BbIYHCINTE, €CIM 3TO HEOOXOAMMO, 3HAYCHHUEC
BBIPQKCHUSI.

Xon pemieHus:
c0S571%c0526°+5in71°sin26°

sin20°c0s25°+c0s20°sin25°

1.Beruncinure

Pemenue:
c0s71°+co0s26°+ sin71°- sin26°

sin20°- cos25° + c0s20° - sin25°
Jlist perieHust HaM He0O0XO0IMMO UCTIONB30BaTh (POPMYJIbI CIIOKCHUS:
cos(a + ) = cosa * cosf + sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
c0s71° - cos26° + sin71°-sin26° cos (71°—26°) cos45°
sin20°+ c0s25° + c0s20°- sin25°  sin (20°+ 25°)  sin45°

; 8 4 . .
2. JlaHO Sin X= o cosf = E; g <x<m 0<pB< g Haiigure sin (< +).

=tg45° =1

Pemenue.
s perieHusI HaM HYXHO UCIIOJIb30BATh bopmyny CITOXKECHUS
sin(a + B) = sina - cosf + cosa - sinf8
Ho HaM Heu3BecTHbI 3Hauenusi coS X u Sinf.
Haiinem cHavana 3Tv 3HaY€HHUsI, HCIIOJIB3YSl OCHOBHOE TPUTOHOMETPHYECKOE TOXK/IECTBO:
cos? « +sin? «= 1
Bripasum u3 Hero uckomyro QyHKIHO cos xX= +V1 — sin? «

sinf = ++/1 — cos?p
64 289 64 15

Tak kak xocunyc Bo Il yeTBepTH oTpHIaTeNEH, TO COS X= — [l —— = — |[——— = ——,
289 289 289 17
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25 16 9
Tak kak cuHyc B | yeTBepTH MONIOKUTENBHBINA, TO Sinf = |1 — E =0 wm T Am

[ToxcraBUM HaliICHHBIC 3HAYCHUS B (DOPMYITY M BBIYMCIUM 3Ha4YeHHE Sin (X +f3).
8 4 (15)3 32 45 13

vl w

sin(x+p) =175+t \"17) 5785 85~ 85

17 5

sin(x—pB)cosB+cos(a—B)sinf
cos(a—B)cospB-sin(a—pB)sinpB

3.JlokaxxnuTe TOKAECTBO: =tga

JlokazaTenbCcTBO.
BrinuieM oTenbHO JIEBYIO YacTh TOXKACCTBA M IIPE0Opa3yeM €€, HCIOIb3Ys (DOPMYJIIbI CIIOKEHUS:

sin(ec —f) cosp + cos(a — B) sinf _ sin(a—pf+p) sina
cos(a — B) cosp — sin(a — B) sinf  cos(a— B +B) cosa
g X=1g X

ToXaeCTBO TOKa3aHO.
Bo3MokeH W apyroi crnocob JoKa3aTenbCTBa:
Sin(«< —p) cospB + cos(a — B) sinf

cos(a — B) cospB — sin(a — B) sinf

(sina - cosf — cosa - sinf3)cosf + (cosa - cosf + sina - sinf3)sinf

~ (cosa - cosP + sina - sinf)cosf — (sina - cosp — cosa - sinf)sinf
Packpoem ckoOku u npuBeeM o1I00HBIC CllaracMbIe
_sina - cos?B — cosa - sinf - cosP + cosa - cosf - sinf + sina - sin ,8

~ cosa - cos2f + sina - sinf - cosf — sina - cosf - sinf8 + cosa - sin?f
sina * cos?p + sina - sin?f  sina(cos?p + sin?f)  sina

 cosa - cos?f + cosa - sin?f  cosa(cos?f + sin2B)  cosa
tg x=tg <

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

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

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OTHOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansitue Ne 23
«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbhIpa:keHuil. [IpeodpasoBanue cymMMbl
TPUTOHOMeTpUYecKMX (PYHKIUI B IPOU3Be/ieHUe, TPeodpa3oBaHNe MPOU3BeleHHs

TPUTOHOMETPHYECKHUX (PYHKIMH ¢ CyMMY»
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Heas paborbl: HayunThcss mnpeoOpa3oBBIBATH TPUTOHOMETPUYECKHE BBIPAKEHHS, HCIOIb3Ys
TPUTOHOMETPHUUECKUE (POPMYJIBL.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHSAMH: CTEMEHb C IIENBIM IOKa3aTeJeM, KOpEHb
HAaTypaJIbHOM CTENeHM, CTENeHb C pAlUOHAJIbHBIM IIOKa3aTejeM, CTeNeHb C JCHCTBUTENbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCHHYC ¥ TAHT€HC IPOU3BOJIBHOTO YUCIIA;

IIpakTuyeckas padora popmupyer:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U PAOOTATh B KOJUICKTHBE U KOMAaH/IE

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIbl, KOHCIIEKTBI JIEKIIUM.

3aganue:
o sin78°—sin42°
1. Haiinure 3Ha4Y€HHUE BBIPAXKCHUS: ————————
c0s78°—c0s42°

tg(180°—a) cos(180°—a)tg(90°—a)
sin(90°+a)ctg(90°+a)tg(90°+a)
sin2a+sin6a

——————— =tg4a

2. YrpocTUTe BBIpa)KEHUE:

3. JloKaxxuTe TOKIACCTBO:
cos2a+cosé6a

IMopsiiok BbINOJIHEHHSI PAGOTHI

1) 3anumuTe 3amaHMe W ONpPEACIHMTE, KAaKMMH (OpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCSI.

2) Ipumenute 3T HOPMYJIBL.

3) Ynpoctute mONy4HBIIEeCs BbIpAKCHHE. BbIYHMCIUTE, €CIM 3TO HEOOXOAWMO, 3HAUCHHUE
BBIPKCHUSI.

Xoa paGoTsI:

sin68°—sin22°
c0s68°—c0s22°
Jlia pelieHuss HaM HYKHO BOCIIOJIb30BaThesa (OpMyliaMH IpeoOpa3oBaHUs CYMMbI M Pa3HOCTH

TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BE/ICHHE:

1. Haiinute 3HaUYe€HNE BHIPAKCHHUS:

a+pf a—pf
cosa + cosP = 2cos 5 05—
at+fB a-p
cosa — cosf = —2sin sin—
a+ a—
sina + sinf = 2sin > F Fcos— F
. . at+tp a-p
sina — sinf8 = 2cos S sin—
Pemiennue.
) ) 68° +22° . 68°—22° ‘
sin68° — sin22° 2cos 2 " sin 2 _ 2c0s45°-sin23°  cos45°
cos68° — cos22°  _, . 68 -; 22° sin 68 ; 22°  —25in45° - sin23° sin45°
= —ctg45° = -1

sin(180°+a)-tg(x—180°)-cos(360°—a)
ctg(g—a)-ctg(n+a)-cos(37n—a)

[Ipu pemieHun 3TOro 3aJaHUs HYXKHO TPUMEHUTH (OpMyIibl npuBeAeHus. [ljis 3Toro BCIOMHUM
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MHEMOHHYECKOE IIPABUIIO:
1) Ha3Banue ¢pyHKIMM HE MEHSIETCS, €CIIM K apTyMEHTY o puOaBisercss —tN Wik 7N,

s s
HaszBanue QpyHKIIMM MEHsIETCS, €CIH K apTyMEHTY o IpUOaBIsieTcs — > M WM 27, N- HEYETHOE YUCIIO.

2) CtaBUTCS 3HAK UCXOMHON (DYHKIIMH, CUUTAsS , YTO Oi- OCTPBIA YTOJI.

Pemenue:
sin(180° + a) - tg(< —180°) - cos(360° — a) _ —sina-tga-cosa _ cosa _ cosa
T 3T o . (—=cj - - cosa T
ctg(z —a) - ctg(m + a) - cos(5 — a) tga - ctga - (=sina)  ctga Sine
cosa ' sina )
=———— =sina
cosa

sina+sin3a+sins5a

3. JloKa)xuTe TOXISCTBO: =tg3a

cosa+cos3a+cos5a
Z[J'ISI pC€IICHHuA HaM HYXHO BOCIIOJIB30BaThCA (bOpMyJ'IaMI/I Hp606pa30BaHI/I${ CYMMBI B Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIMN B IPOU3BEICHUE.
Pemenne.

sina + sin3a + sinba

=tg3a
cosa + cos3a + cosba g
Beinuiiem oTe/IbHO JICBYIO YaCTh TOXK/ISCTBA U MPEOOpa3yeM ee, UCIOb3ys (HOPMYJIbL:

. a+5a a-5a .
sina+sin3a+sinsa __ (sina+sinSa)+sin3a _ 2Sin——cos——+sin3a  sin3a-cos (—2a)+sin3a _
a+5a a—

S —Cos 25a+cos3a cos3a-cos(—2a)+cos3a

Bocronb3yemcst 4eTHOCTBIO KocuHyca cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a +1) sin3a

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

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a+1) cos3a i

tg3a = tg3a
ToxnecTBo 10Ka3aHo.

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTuyeckoe 3ansaTue Ne 24

«IlocTpoenne rpapMKOB TPUTOHOMETPUYECKUX (PYHKIMIA C MCIIOJIb30BAHUEM
reoMeTpru4YecKuX npeodpasoBanuing

Heas padorbi: HayuuThcst CTpOUTh TpapuUKH TPUTOHOMETPUYECKHX (QYHKUUH C IOMOIIBIO
peoOpa3oBaHUi U HCCIEA0BATh UX CBOMCTBA
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IIpakTuyeckasi padora ¢gopmupyer:

IIP65 ymeHue omepupoBaTh NOHATHSAMHU: palMoOHaIbHas (YHKLIHA, IOKa3aTelabHass (QYHKLHS,
creneHHast pyHKIus, Jorapupmudeckas QyHKIHS, TPUTOHOMETpUYeckre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHUE CTPOUTh I'paUMKU M3YYEHHBIX (YHKLUH, UCHOIb30BaTh IpadUKU IPU M3YYEHUU NPOLECCOB U
3aBUCUMOCTEH, TpU pEIICHUH 3aJad M3 JIPYTUX YYeOHBIX HPEAMETOB W 3334 U3 PEaTbHOH KU3HU,
BBIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUNHAMU;

[Ipy8 ymeHue CcBOOOJHO OMEpUpPOBATH MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (GyHKUHS,
KoMNo3uLus (pyHKIMM, JuHEeHHas (QyHKIUS, KBagpaTU4Has (YHKLHUSA, CTENEHHAs (QYHKIUS C LEIbIM
mokaszarejieM, TPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTejabHass W Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJb30BaTh Ipaduku (yHKUMH JUIsI U3y4eHHs] IPOLECCOB M 3aBUCUMOCTEH NpPU pEILIEHUU
3ajad U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANbHOHM JKW3HU;BBIpAXKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEX]y BEJINYMHAMU; yMeHHue CBOOOIHO ONEpUPOBATh MOHATHSIMHU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblIEe 3HAueHUS (YHKIMHM Ha IPOMEXYTKE, yYMEHHUE IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUH A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
napaMeTpamu; U300pakaTh Ha KOOPAMHATHON IJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUIl, HEPABEHCTB
U UX CUCTEM;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 02 HMcmonb30BaTh COBpEMEHHBIE CPEICTBA MONCKA, aHAIW3a M WHTEpIpeTanuyu nHGopManuu u
MH(GOPMAaLMOHHbIE TEXHOJIOTHH JUIs BBINOJIHEHUS 3a/1a4 IPOpeCCHOHATIBHOM 1€ TeIbHOCTH

OK 03. [InanupoBaTh M peain30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B PO ecCHOHAIBHON cepe, NCIOIb30BaTh 3HAHUS 10 MPABOBOM
¥ (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYAIHIX

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuanbHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUaIIbl, KOHCIEKTHI JIEKIUI.

3aganue:
[Moctpouts rpaduk pynkuuu y = 3sin (x — g). 3anucarb CBOICTBa 3TOM PyHKLINH.

IMopsnok BbINOTHEHHUSI PA0OTHI:

[Tpu moctpoeHnu rpaduka HyKHO BOCIIONIB30BATHCS MTPe00pa3oBaHUSIME IpaUKOB.

1.y = f(x) + b — rpapux ¢ynkmuu mnomydaercs u3 rpaduka ¢yHkipm Yy = f(X) myrem
napauIebHOTO TIePeHOca ITOro rpaduka Ha BenmuuuHy Baoib ot OY. Ilpu stom, ecimm b>0, To rpadux
byukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpux ¢dynkumm momydaercs u3 rpadpuka ¢pyHkpu y = f(X) ¢ momorsio
MapajuieIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Broibs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecii b<(, TO cIBUT BIpaBo.

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

4.y = a f(x) — rpadpux ¢ynkuumm nomydaercs u3 rpaduka ¢yHkumum y = f(x) ¢ momoruibio
pacTspKeHus WK cxaTus rpaduka no ocu OY nponopiuoHanbHO KO3 GULIHMEHTY a, TPUYeM,

eciau @ > 1, To Bce opanHaTHI rpaduka af(X) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEHBIIAIOTCS
B a pas.
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5.y = fla x) — rpaduk ¢QyHkuu monydaercs u3 rpadpuka GyHkiuu y = f(X) ¢ momormipio
pacTsHKeHUs WK CKaTHsl BAOJb oc OX MpOoNopIUOHANBHO KOAPPHUIMEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 < a <1, To pactsaruBaercs B 1/a pas.

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

0To0pa3uth oTHOCUTENBHO ocu OX Te yacTu rpaduka, KOTOPHIE PACIIOIOKEHBI HUKE ITOM OCH.
[Tocne moctpoenus rpaduka nNpoBeauTe uccieaoBanrue GyHKIUH 10 o01Iei cxeme.

Xox padoThl
[ToctpouTts rpaduk pyHknuu y = 2cos (x + g). 3anucath CBOMCTBA 3TOM PYHKIUU.

Chauana nmoctpouM rpaduk QyHKIMH Y = COSX

s T
[Tepenecem rpaduk GyHKIIMU Yy = COS X Ha 3 BJIEBO. [Tonyuyum rpaduk pyHkmun y = cos (x + 5)'
PactsiHeM rpaduk nmonyuuBmieiics GpyHKIuu B 2 pasza B1oib ocu Oy.

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

Hccnenyem dyHKIMIO 10 0011IEH cXxeme:

1. D) =R;

2.Em) =[212]

3. y=0,nmpux=n/6 +zn,n€Z

4. ®OyHKuus 00IIero BUA.

5. OyHkuus ~ HEeMOHOTOHHas, mnpu  x€(2n/3+2mn;  5n/3+2an)-¢dyHKUus ~ BO3pacTacr;
npu x € (/3 + 2zn;2 /3 + 2zn) — GyHKUMS yOBIBACT;

6. (-#/3 + 2zn; 2) — max; (2z/3 + 2an; -2) — min;

7. T=2x.

(I)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U aKKypaTHO BBIMOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA
IIpakTnyeckoe 3ansitue Ne 25
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«IIpocreiiine TPUroHOMeTPUYECKHE YPABHEHHUS] M HEPABEHCTBA
eab padoTsi: HayuuThces pemars NpocTeme TPUroHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA

IIpakTuyeckas padora popmupyer:

[1P63 ymeHmwe omepupoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIOHAIBHBIC, ITOKa3aTENIbHBIE,
CTEIEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHue onepupoBaTh MOHIATUAMHU: TOXJIECTBO, TOKJIECTBEHHOE TPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHEHWI M HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM,
paloHalIbHbIE, HppalyOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIEHHBIE, Jorapu(pMHUECKHE,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh YPABHEHMsI, HEPABEHCTBA U
CUCTEMBI C IIOMOIIbIO PA3IMYHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MATEMaTU4eCKMX 3aJad W 3a1ad u3
pa3nuYHBIX 001aCTE HAYKH U peaIbHOM KU3HH;

BoinosineHune padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Boi6upats crioco0bl pemieHus 3agad NpoecCUOHAIbHON NeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIOKUCKA, aHAJIM3a U MHTEpPIpEeTaluy UHpOopMaluu u
MH(OPMAaLMOHHbIE TEXHOJOTHH JUIsl BBIIOJIHEHUS 3a/1a4 PO(pECCUOHATILHOMN 1A TEIbHOCTH

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

3ananmue:
Permre TpUroHOMETpUYECKUE YPABHEHUS:
1) cos3x =0

2) sin (22 —2) = -1

3) 3tg (4x + g) =—3
4) ctg (2x+§) = —?

5) sin4x - cos3x + cos4x - sin3x = %

IMopsinok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJY OHO OTHOCHUTCS W Kakod (opmyoii
HEO0OXOMMO BOCIIOIL30BAThCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Xox pa0doThI:

Pemmre TpuroHomMeTpuuecKue ypaBHEHU:

1) sin2x =0

DTO ypaBHEHHE OTHOCHUTCS K YACTHBIM CITy4asiM, TIO9TOMY KOPHHU HaxXoAsTcs 1o hopmyrie

X=mn, neZz
XXXXXXXXXXXX 2x = mn,nez,

T
x=§n,n6Z

Vs
OTtBeT.X = 2™ nezZ
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2) cos (Sx +§) =-1

OTO ypaBHEHHE OTHOCHTCA K YacTHBIM CJyd4asM, IO3TOMY KOpPHH Haxojaarcs 1o (Gopmyse

x=m+2nn, ne€EZ

XXXXXXXXXXXX
5x+g=n+2nn, nez
5x=n—g+2nn, nez
5x = Z?TE + 271n, nez

2w 2w
X = E + ?n, nez
2n 2w
OtBer: Xx = = + ?n, nez

3) 2cos3x = -1
1

Paznenum o6e yactu ypaBHeHus Ha 2. [lonyuum ypaBHeHue: cos3x = — >

1
DTO ypaBHEHHE HE SIBJISETCS YaCTHBIM CIydaeM, a4 = — > |a| < 1. IlosToMy OHO MMEET pelIeHHE,

KOTOpoe HaxoauTcs no dpopmyne: x = tarccosa + 2nn, neZ

1
3x = tarccos (— E) + 2mn, nez

1
3x = £(m — arccos E) + 2mn, nez

I
3x = +(r — §) + 2mn, nez

21
3x =+ 3 + 2mn, neZ
2w 21

x=_?+ 3n, nez

21 21
OTBeT: X = i? + SN nez

0 ia(or-3)= 2

VYpaBHeHUE UMEET pelIeHre, KOTOpOe HaxoAuTcs o popmyne: x = arctga + nn, neZ

n V3
6x — 1 = arctg -3 + ntn, nez

dyHkIWs y = arctgx HedeTHas, noatomy arctg(—x) = —arctgx.
T V3
6x —— = —arctg— + nn, nez
4 3
T T
6x—Z=—€+nn, nez
T T
6x = — gn+ 1 + mn, nez
6x = 12 + mtn, nez
" + z n nez
X=—+4—n,
72 6

T T
OTBeT: X = ﬁ+gn, nez

5) cos6x - cos3x + sinbx - sin3x = \/2_5
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Buum, 9TO JIEBYIO 9acTh MOKHO CBEPHYTH 10 (hOpMyIIaM CIIOKEHHS:
cos(a £ B) = cosa - cosf + sina - sinf
V3
cos(6x — 3x) = >
V3
cos 3x = >

Tenepb ypaBHEHHE SBISICTCS TPOCTEUIITNM, U €TI0 KOPHU HAXOATCS 10 hopMyIie:
x = tarccosa + 2nn, nez.

3x = iarccos? + 2mn, neZ

3x=i%+27m, nez
=42+ ez
x—_18 3 n, ne
21

T
OTtBeT: X = + 18 + ?n, neZ

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JEHCTBUI; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENaTh PABUIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHusl 1 HEPaBEHCTBA
IIpakTnyeckoe 3ansitue Ne 26
«Tpuronomerpuyeckue ypaBHeHUs 1 MeTOAbI X pPelIeHUs
Iean padoTbi: HayunThes pemaTs TPUrOHOMETPUUECKUE YPAaBHEHUS, CBOJISIIMECS K TIPOCTEHIINM.

Brinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHNIO:

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

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE TPe0Opa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHWM M HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
paloHaiIbHbIE, HppaluoOHaNIbHBIE, MoKa3aTelbHbIE, CTETeHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh YPAaBHEHUsI, HEPABEHCTBA U
CHCTEMBI C IOMOIIbIO PA3IMYHBIX IPUEMOB; pPelllaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MAaTeMaTHYECKUX 3aJad U 3a1ad 3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 npoecCHoHaNbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPEJCTBA TIOMCKA, aHAIN3a M UHTEPIIPETAIINU HHPOPMAIINH U
I/IH(bOpMaI_[I/IOHHLIC TEXHOJOTUU AJIA BBIIIOJHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JACATCIIbPHOCTHU

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

3aganue:

Pemmre TPUrOHOMETPUUECKHE YPABHCHHUS:
1) 2sin’x —3sinx +1 =0

2) 8sin®*x + 6cosx —3 =0

3) 6tg*x +tgx—1=0

4) sin4x + sin3x =0

5) cos?(m—x)+8cos(m+x)+7=0

Ilopsinok BbINOHEHHS padOThI:

1. 3anummre ypaBHEHHE M OIpEJeNuTe, KakUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
IIPOCTEUIINM YPABHEHUSM.

2. Ecnu Heo6XouMO, BBEJUTE HOBYIO IEPEMEHHYIO M DELINTE ypaBHEHHE OTHOCHTEIBHO 3TOM
nepemeHHo. llocime pemieHus ypaBHEHHMS C HOBOM IEPEMEHHOW BEpHHUTECh K 3aMeHe. J[oypkHO
IIOJIYYUTBCSL NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHUTE, YTO, €clM ypaBHEHHE COJACPKHUT (YHKUIUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4yecTb UX 00JacTh ONpeeICHHS.

3. Ecnmu ypaBHEHHE MOKHO TPEACTAaBUTh B BHJEC NPOHM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4yaCTb paBHa HYJIIO, TO PA3JIOKUTE JIEBYIO 4acTh HA MHOXKUTEIU M UCIOJB3YH NpaBUIO, KOraa
IIPOU3BEICHUE paBHO Hym0. [IpUpaBHAB KaXKIblii MHOMHTEIb K HYJIIO, IIOJIYYUMM HECKOJBKO
NPOCTEUIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YYUTHIBAS 00JACTh JOMYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBET.

Xoa padoThI:

Pemmre TpuroHomMeTpuuecKkue ypaBHEHU:

1) 2cos?x + cosx = 1

Pemenue.

OTO ypaBHEHHE C TOMOIIBIO BBEJCHHS HOBOW NEPEMEHHON MOXXHO TPUBECTH K PEIICHHIO
MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUH.

ITycTh cosx = t, TOT/a Hallle ypaBHEHUe npuMeT Bua 2t2 +t = 1

[lepeneceM | B neByr0 4acTh U MOJIYYUM MOJTHOE KBAJIPATHOE YpaBHEHHE

22 +t—-1=0

D=1-4-2-(-1)=9, D=3
_-1-3 )
1 = 4 )
. 143 2 1
2T 4 T4 2

BepHemcs k cTapoii mepeMeHHOM:
cosx = —1 WIN cosx = %
[Tonyunnu nBa MPOCTEWINIMX TPUTOHOMETPUYECKUX YpPAaBHEHUS, IEPBOE OTHOCUTCS K YacCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.
Dcosx = —1
x=m+ 2nn, nez
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2)cosx = %

1
X = iarccosz + 27n, nez
T
x =+ 3 + 271n, nez

OtBeT: X =+ 21tn, x = ig + 2nn, neZ
2) 2cos*x + sinx—1=0
Pemenue.
DTO ypaBHEHHE COJEPKUT Pa3HOUMEHHbIE (DYHKIMH, TI09TOMY CpPa3y BBECTH HOBYIO IEPEMEHHYIO
He MOIYYUTCSL.
Bocrnonb3yeMcsi OCHOBHBIM TPUTOHOMETPHYECKUM TOXKJIECTBOM M BBIPA3UM OJIHY (YHKIHUIO depes3
ApyryIo:
cos’x + sin®x =1
cos’x = 1 — sin’x
2(1 —sin®x) + sinx—1=0
2—2sin’x+sinx—1=0
—2sin’x +sinx +1 =10
2sin’x —sinx —1 =10
DTO ypaBHEHHE C TOMOIIBIO BBEJCHUS HOBOH IEPEMEHHON MOXXHO TPUBECTH K PEIICHUIO
IPOCTEHIIMX TPUTOHOMETPHYECKHX YPABHEHHIA.
IlycTh sinx = t, Toraa Haule ypaBHeHHe IpuMeT Bug; 2t2 —t — 1 =0
D=1-4-2-(-1)=9, VD=3
1-3 1
t=—— = —;
1+3

t, =——

4

NS
Il
—_

BepHeMmcs k cTapoli IepeMEHHOM:

sinx =1 W sinx = —%.

[Tonyunnu nBa MPOCTEUIIUX TPUTOHOMETPUUECKUX YpPaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydyasimM, a BTOpoe peraercs 1o ooueit popmyne. Permm ux.

1) sinx =1 X = g + 2mn, neZ

2) sinx = -1
’ 1
x = (—1)"arcsin (— E) + mn, nez
x =" (— E) + mn, nez
6
s
x = (-1 g T nezZ
T T
OTBeT: X = > + 27n, x = (-1 Z + mn, neZ
3) 5ctg?x — 8ctgx +3 =0
Pemenue.

OTO ypaBHEHHME C IIOMOINBIO BBEJICHHS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.
IlycTh ctgx = t, TOr/1a Hallle ypaBHeHHe IpuMeT Bu: 5t2 — 8t +3 = 0
VuuteiBaem OJI3 x # nn, neZ
5t2—-8t+3=0

D=64—4-5-3=4 D=2
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== =06
8+2
T

BepHemcs k cTapoii IepeMEHHOM:
ctgx =1 I ctgx = 0,6.

PemnMm ux.
Dctgx =1
x = arcctgl + nn,neZ
T
X = 1 + mn, neZ
2)ctgx = 0,6

x = arcctg0,6 + mn,neZ
OTtBeT: x = % + n,x = arcctg0,6 + mn,neZ

4) cos2x + cos4x —cos3x =0
Pemenue.
Hcnonb3ys hopMyIibl IpeoOpa3oBaHUsi CyMMBbI U Pa3HOCTH (YHKIHIA B MPOU3BEACHHUE, PA3I0KAM

IIPaBYIO 4aCTh YPABHEHMS HA MHOKUTEIIU:

2xX+4x 2X—4x
. —— —cos3x =0

2cos

2c0s3x - cos(—2x) —cos3x =0 cos(—2x) = cos2x

2cos3x - cos2x —cos3x =0

cos3x(2cos2x —1) =0

cos3x = 0 unu 2cos2x —1 =0

HOJIyLII/IJ'II/I aBa HpOCTefIIHHX TpI/IFOHOMeTpI/I'-IeCKI/IX ypaBHeHI/Iﬂ, HepBOG OTHOCUTCA K YaCTHBIM
CIIydasiM, a BTOpOE pemraeTcs 1o obiueid popmysie. Permum ux.

1Dcos3x =0 2)2cos2x —1 =0
T _
3x = E + n, nez ZCOSZX —11
T T Qy = —
X=—+—-nnez cosex 2
6 3 T
2x = i—§ + 271n, neZ
T
X = ig + mn, nez
OTBeT: X =%+§n, X = i%+rm, neZ

. 3
5) 2sin?(m — x) +5cos(?ﬂ—x) +2=0
Pemenue.
CHayasia Hy>)KHO IPUMEHUTH POPMYJIIbI TPUBEICHUS:
sin?(m — x) = sin’x
3 )
cos (7 - x> = —sinx
[onyunm ypaBHenue: 2sin’x — 5sinx +2 = 0
OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELIECHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTe sinx = t, Toraa Haule ypaBHeHHe IpuMeT BU: 2t2 — 5t + 2 = 0
D=25-4-2-2=9, VD=3
5-3 1

t)=——=—=;

4
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_5+3 8
T TET
BepHemcs k ctapoli IEpeMEHHOM:
sinx = S wm sinx = 2.
1)sinx = % x = (—1)”arcsin% + n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET pelIeHuH, T.K. 2 > 1

X = (—1)”g+ nn,

Vi
Otget: x = (—1)" - tmmn,
®dopMa npeacTaBieHHs Pe3yJbTaTa: BBITOJHECHHOE 3a[aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOAMMO TOCIIEIOBAaTEIbHOCTH JCHCTBUI; B OTBETE NPABMWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHW TaKOB, YTO IO3BOJISIET MOJYYUTh NPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABWIBLHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 27

«HucaoBas nmocjaea0BaTCJbHOCTD, CIOCOOBI ce 3aJ1aHud, BBIYHMCJICHHUC YJICHOB
nmocjaea10BaTe/JIbHOCTH. Hpeue.ﬂ nocjaenoBareabHocT. Haxoxaenue IpeaecjioB (l)yHKlll/I]/l»

ean padoThi:
HayuuThcs pemiaTh 3aa4n, CBI3aHHBIE C YUCIOBON MOCIEA0BATEIbHOCTHI0. HayunThCSl BEIYUCTATH

[ee)

npenensl QyHKIUN, pacCKpbIBaTh HEONIPEAEIEHHOCTH (g) " (;)

IIpakTnyeckas padora ¢popmupyer:

[IPy9 ymeHwe cBOOOMHO ONMEPUPOBATH MOHATHUSAMH: IOCIEIOBATEIBLHOCTD, apudmMeTnaecKkas
nporpeccusi, reoMeTpudeckas Mporpeccusi, OECKOHEYHO YyObIBarolash reOMETpUYecKas MpOrpeccHs;
YMEHHE 3a/1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO0 PEKYPPEHTHBIX (HOPMYIL.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodsl penieHus 3afad npodhecCHOHATBbHON 1eATeIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

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

3ananmne.
1) Pemuth 3a1a4n Ha YUCIIOBYIO MTOCIIEIOBATEILHOCTD.
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2) BerauciauTh npeaetbl yHKIHA

3amanue 1 3aganue 2
1. HaiiT BOCEMOM 4JICH ITOCIICIOBATCIBHOCTH;
l 2. 3 n. 6.li x%-2x-3
2 3 @ el dimes s
. Haittu HoMep umcna 3 B mociie10BaTeIbHOCTH:
Zn + 1 7 ) x2-1
a, = 3 lim,_,, )
3. Berunciurs:
2
lim (3x —8x+5) 8.lim, ., 6"2’“75"‘4
x—>—2 2x
4 lim,_,, Y2
. xX-2 7 _ 55—
1-v2x 9.i N
dim, o s
x%-16 vx+1-2
5.lim,_, —— — 10.lim,_,5

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:
BaumartenbHO 03HAKOMBTECH C YCJIOBUECM 3aaHUA.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIydae 3aTpyAHEHHUS BOCIOJIb3YHTECh CIIPAaBOYHBIMU
MaTepHuajaMu), BHIIOJHUTE 331aHUE

Xox pabdoThI:
3aganue Nel

2n-1

. _ )
1. I[eBSITBII/I YJICH MMOCJICA0OBATCIBbHOCTHU Ch <\/n3—+3> paBeH ¢
(2 9— 1) 17 7 17
°"\yos 3/ V732 2Vis3 ® " 2183

. OMCP 4Yuciia ABJIAOLICTOCS YJICHOM IIOCJICA0BATCIIBHOCTU a,, = n“ —on ABCH !/
2. H 6, L=n2—5 ?

6=n*-5n
n%-5n-6=0
nl=6
I12=-1 —HOCTOpOHHI/Iﬁ KOpeHB T.K. HOMep HC MOXCT 6BITI) OTpI/IHaTeHLHLIM YHUCJIIOM.
OrtBert: N=6.
3amanne No2
HaﬁﬂHTe Hpe,[[eﬂbl Hpe)lBapI/ITeJ'ILHO I/I363.BI/IBIHI/ICL oT HeOHpe):[eHeHHOCTI/I (g)
2_ -
1. lim, g —X2 81 _ (9) = 1im &2 _ i X0 i 28 = Jim2 = 2;
X“—9x 0 x-9 X(x-9) Xx-9 X x—9 9 Xx-3
. X2 +4x-5 0y _ i x45)(x-1) _ .. s s _
2. limy_,; —— = (0) = }(1—>17(X—1) = ng}(x +5) = Ll_l‘)l’ll(l +5) = }(1_r>r11(6) =6

x2+4x—-5=0 {x1+x2=—4=>{x1=—5

x1+x2 = _5 Xy = 1

3. i Vatx—vJa—x _ (9) — lim (Va+x—a—x)(Va+x+Va—x) _ — lim a+x)?’-(Va=x)? _ li atx—a+x
P Mo = 5) T 0T x(Varxvaz) ) = o x(Varrax)

2x 2 2 2
lim = lim = lim ——>—— = lim - = lim —
x—0x(Vatx+va=x) xsoVatx+Ja—x  x-0Vat0+/a—0 x—o02vVa x50 \/— \/_ ’

Berancauts npeaciibl UMCIOIUE HEOIIPEACICHHOCTD (—)

x3 2x% 3x, 4

. x3+2x2+3x+4 0 . @3taEtata 1+x+x_2+ 3 . 1404040 1_1
4, limy -5 ——= (=)= lim 252> = lim = 1= im =lim ==-=-;
4x34+3x2+2x+1 g x—00 4’; +3x3 +2_x+i x>0 4+ tatz  xoe4t0+0+0 x4 4
X X x

79



2x3  3x2

X 3.1
. 2x343x%+x s . a3t ata . 2t . 24040 2
5. lim — = (—) = lim £¥5*—* = |im =% = lim = (—>.=+oo
xX—00 x%2+4 © x—o0  X_ 44 x>0 —4— x—oo 040 0
373 x x3

(0 B 3HaMeHaTesie MPUHUMAaEM 32 OECKOHEYHO MaTyl0 BETUUYHHY.)

(I)opMa NMpEeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3a1aHuC.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM MOCIEN0BAaTEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"'Xxopomo' CTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OLICHKE "OTIMYHO", HO JOIYIIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeJICHUS pabOThI ObUIN JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 28
«Haxoxk1eHue Npou3BOIHBIX MO ONpeaeeHHI0»

Heap pabotbl: 3akpenuth oOmpeAeleHue MNpou3BoAHON QyHkuuu. I[IpuMmeHsTs mnpaBuiia
maddepennupoBanusi. Haydntbess HaXOAUTh MPOU3BOAHYIO B 3aIaHHON TOYKE

IIpakTnueckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMU: (QYHKLUS, HeNpepbiBHas (YHKIMSA, HTPOM3BOJHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIMMH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIWE 3HaueHUs (YHKUUN; CTPOUTH TpapUKH MHOTOUJIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NMPOU3BOJHYIO IIPU PEUICHUM 3ahad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOoJblINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0XXJIEHUE IYTH, CKOPOCTU U YCKOPEHHS.

[IPyl0 ymeHue omnepupoBaThb TOHSATHUSAMHU: HENPEPHIBHOCTh (YHKIMH, ACHMIITOTHI Trpaduka
¢byHKIMU, TepBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICH
IIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKINU; yMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOIO U KOMIO3ULIUHU (YHKIINH,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ui HUCCIEAOBaHMS (DYHKIMH, Ui HAXOXICHUS HAMITy4Ilero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Ui
OIIpEeJIeJIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJIUTH MPUMEPHl MATEMAaTUYECKOTO MOJIEJIMPOBAHMSI C TOMOLIbI0 TU(depeHIINATbHBIX YpaBHEHUI;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bei6bupats criocoObl perieHus 3a1a4 npopecCuoHaNbHON AESITeIbHOCTH TPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(HECCHOHATEHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JIeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYaIIUSIX
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. Haiimute y' = (0),ecmuy = x? — x
2. Haiinure y' = (3),eciuy = —%

3. Haiinure y' = (5),eciny = Vx — 1

Iopsinok BbINOJIHEHHUSI Pa0OTHI:

Brruncnenue npou3BoHON QyHKIHMH y = f(x) IPOU3BOJUTCS 10 OOIIEMY MPABUITY
mudepeHpoBaHus:
1) IlpunaBas apryMmeHTy X IpUpAILICHUE Ax U TIOJICTABIIASA B BBIPAKCHHUE (QYHKIIUHA BMECTO
apryMeHTa X HapallleHHO€ 3HaueHUE x + Ax, HAaXOJUM HapallleHHOe 3HaueHue QyHKIUH: y + Ay = f(x + Ax)
2) BolunTas u3 HapalieHHOro 3HaYeHHEe PYHKIUHU €€ TIepBOHAYAILHOE 3HAUCHUE HAXOAUM
npupanienne QyHKIuu:

Ay = f(x + Ax) — f(x)

3) I[CHHM pupamecHnue q)yHKIII/II/I Ay Ha npupamCHuc aprymeHTa AXl T.C. COCTABISIEM OTHOIIICHUC
Ay _ f(x+Ax)—f(x)

Ax
4) Haxoaum mpejes 3TOro OTHOLICHUS P Ax — 0, T. e.
Ay f(x 4+ Ax) - f(x)
lim — = lim ——
Ax—0 AX  Ax—0 Ax
DTOT npeien U ecTh NPOU3BOJHAS OT QYHKIUH y = f(X)

Xoa paGoTsI:
1. Haiitu: y'(x),eciny = 2x? — 3x
Haxoaum npousBoiHyto 1o 0011emMy npaBuiy:
1) y + Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y+ Ay — y = 2%% + 4xAx + 2(Ax)? — 3x — 3Ax — 2x% + 3x = 4xAx + 2(Ax)? — 3Ax
2_ —_

) % — 4—xAX+2(AAXx) 3Ax — Ax(4x-;iAx 3) = 4x + 2Ax — 3
4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenue npou3BoAHON IIpH x = 3.

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

2. Haiitu y’(4), eciu yvx
1) y+ Ay = yVx + Ax
2) Ay = Vx+ Ax —x
3) by _ Vx+AX—Vx
Ax - Ax

4) li by _ li VX+AX—VX _ li (VX+AX—VX) (VX +AX+VK) li *x+Ax—x%
Mpx-0 7 = MMax—0 =7 = Max—o AX(VXFAX+VX) = MMaxo0 x o T bxavD)
limAx—01x+Ax+x=12x
Haitnem 3HaueHne Mpou3BOAHOMN B TOUKE x = 4, y'(4) = % = i

(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

=1 A% —
= HMax—o Ax(VXHAXHVE)

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.
Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hemouera.
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Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BHIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIMU U ee IPUMEHEHUE
IIpakTuyeckoe 3ansiTue Ne 29

«IIpaBuia u popmy.ibl (uddepeHIUPOBaAHNS, TA0JIUIA IPOU3BOIHBIX JIEMEHTAPHBIX
byHxuminn»

Heas padorbl: HayuuTbcs BBIYMCIATH NPOM3BOIHBIC 3JIEMEHTAPHBIX (YHKIMNA, MPUMEHSS
TaOJIMYHbIe 3HAYEHUS POU3BOIHBIX AIEMEHTAPHbIX (PYHKUIMN U npaBuia 1uddepeHupoBanus.

IIpakTHyeckas padora ¢popmupyer:

[1P64 ymeHume omnepupoBaTh MOHATUAMHU: (DYHKIHUS, HENpepbiBHAs (YHKIWSA, MPOU3BOIHASI,
nepBooOpasHas, OmpeeNeHHbI WHTErpai;, YMEHHUE HaXOAWUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (PYHKIIMIA,
HCIIOJIB3YA CIIPABOYHBIC MATCpUalibl; UCCICIOBATH B HpOCTCfIIHPIX cirydasax (1)yHKIII/II/I Ha MOHOTOHHOCTbD,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
WCIIOJIb30BAaHUEM anmapara MaTeMaTUYeCKOro aHaIM3a; MPUMEHSITh MMPOU3BOAHYIO MPU PEIICHUH 3a/1a4
Ha JBM)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HAa HAUOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXACHHUEC IIYTHU, CKOPOCTHU U YCKOPCHUS,

[Ipyl0 ymenue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Tpaduka
¢byHKIMM, TIepBas W BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECCKHA M (PU3UYECKUH CMBICT
MIPOM3BOJIHOM, TEpBOOOpa3Has, OINpeAeNCHHBIH HWHTErpall; yMEHHE HaXOJUTh AaCHMIITOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYMCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIUU (DYHKIIUH,
Haxo0JIUTh ypaBHEHUE KacaTeJlbHOU K rpaduky byHKIUY;
YMCHHUEC HCIOJb30BaTh IMPOU3BOJHYIO I HCCIICAOBAHUA q)yHKHHﬁ, AJId HaAXOXKACHUA HaAWJITYYIICTO
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUATbHO-)KOHOMHUYECKUX U (PU3MYECKHX 3ajayax, it
OIpEACIICHUA CKOPOCTU W YCKOPCHHA, HAXOAHWTH IJIOMIAad U 00BEMBI (1)I/Il"yp C IIOMOIIBIO HMHTEIrpalia;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJECIMPOBAHUS C TOMOIIBIO AU PepeHIInaNbHbIX YPaBHEHUN.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3a1ad TpoheCCHOHATBHON NESTEIbHOCTH MPUMEHUTEIHHO K
Pa3INIHBIM KOHTCKCTaM

OK 03. [TnanupoBaTh U peaan30BbIBaTb COOCTBEHHOE PO(ECCUOHATFHOE U TUYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTh B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HAHUSI TI0 MPAaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

MaTepnaﬂbﬂoe odecreueHue: I/IH)II/IBI/I)]yaJ'II)HI)Ie 3alaHuA, CIIPABOYHBIC MaTCpHailbl, KOHCIICKThI
JIEKIIHi.

3ananmne.

21.]'[5{ OLCHKU ‘—IYBCTBI/ITGJ'IBHOCTI/I SKOHOMHUYCCKUX HOKaSaTeHeﬁ K H3MCHCHUIAM paSHHqHBIX
apamMeTpoB:

1) wHalTH TPOM3BOIMHBIC (YHKIMHA  WCHONB3Ysl TpaBWja  BBIYACICHHS H  TaOJHIly
MIPOU3BOJIHBIX DJIEMEHTAPHBIX (HYHKITUH.

2) BBIYHCIIUTH MPOU3BOIHYIO (DYHKIIMU B TOUKE.

3amanue 1 3amanue 2
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1) y=Tx*-4x3+5x%-2; | 6) £(£)=0,5t+0,6t24+0,8t+8;  £(1)-2
4 t (T
2) yzsﬁ-¥+x—- 7) f(x)=ctgx-tgx; f (Z) -2
3) y=3ctgx+5inx-3%; | 8) f(x)=2-5"+3-¢*;  £(0)-?
4) y=(9+x?)(2x-1); 9) f(x)=cosx-(1+sinx); f (E) -2
3

6
5) - 10) =50 f()2

Y 5se

HOpﬂ)IOK BbIITOJTHCHUSA paGOTBI:
1. BHUMaTeabHO O0O3HAKOMBTECH C YCJIIOBUEM 3aIaHU.
2. HOJIB3y51CB KOHCIICKTOM HGKL[I/Iﬁ " CIIPpaBOYHBIMH MaTCpHaiaMu, BBIIIOJIHUTC 3a1aHUC.

Xon padoThlI:

JUis OLIEHKM YyBCTBUTEJIBHOCTH SKOHOMHYECKMX IIOKa3zaTesled K M3MEHEHUSIM DPa3JIM4HbIX
IapaMeTPOB:

1) Haiftu npousBogHble (QYyHKIMI HCHOJB3ysd NpaBWiIa BBIYUCIEHUS U TaOIMIly
IIPOM3BOJIHBIX 3JIEMEHTAPHbIX QYHKIUN
Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKLUH.

(x") =nx"t | (e¥) =¢" (@) =a*Ina | (cosx)'=-sinx
(sin x)" =cos x 1 1 '
= tgx)' = tgx)’ =
(Inx) X (t9x) cos? x (t9x) cos? x
¢ =0,c — const; x'=1; cyy=c-u

(utv) =u"=zVv
(VX' = 1 (u-v) =uv+uv

2Jx

(u] uv+u
= =22
1 |\ v

xIna

(log, x)" =

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

3. X
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1 lu=x+1 u' =5 oy 2 oy 2y 2
y (x+1} _h—ox vi=2 _l.2x— (2x+1)= X— i(_ _
(2%) 4x

!

u) _uv-uv
v v?
 4x2 2x2’

2) BbrunciauTh IpOM3BOAHYIO (YHKIIMH B TOUKE.

y=3x> —8x" +9x* -4

Yy (-1)=3- (-1)° -8 (-1)*+9(-1)?-4=-3-8+9 — 4 = —6.
y =58Iin X oS X

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

-2 __1

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISICT MOJYYUTh NPABUIBHBIE PE3YNIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIMH U ee IPUMEHEHHUE
IpakTnyeckoe 3ansaTue Ne 30
«IIpou3BoaHbIE CJOKHBIX QyHKIMIDY
Heab padorbl: HayuynThcs BEIYUCISTH IPOU3BOIHBIE CIOKHBIX (QYHKIUI

IIpakTuyeckas padora popmupyer:

[IPy8 ymenue cBOOOJHO OmNEepUpOBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas GyHKUUS,
KOMIO3UIMS (QYHKUIMH, JTUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIHH,
noKasareibHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIUMN, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIH;
YMEHHE HWCIOIBb30BaTh Tpaduku (QYHKIHMN JUTSI U3y4SHHs TPOIECCOB W 3aBUCHMOCTEH TNPH PEUICHUU
3ajja4 U3 JPYTruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCUMOCTH
MEXy BEIIMIHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKINU, TEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIIee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue PyHKIUHY; yMeHue
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UCIOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUH A8 pelleHus YpaBHEHUI, HEpaBeHCTB M 3a1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM.

IIpyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIUH, ACHMMTOTHI Trpaduka
GbyHKuMH, mepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpENEeNCHHBI HHTErpajl; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLIMU; yMEHUE BBIYMCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOIO M KOMIIO3ULIUU (QYHKIIHH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIMH, U1 HAXOXKACHUS HAWIYYIIEero
pelieHusl B NPUKIAAHBIX, B TOM YHWCIE COLMATBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIpEIEJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ IOMOIIBIO MHTErpana;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO JU(QepeHINaTbHBIX YPAaBHEHUH.

BoinosiHeHue padoThl cioco0CTBYET (POPMUPOBAHUIO:

OK 01 Bribupats croco0bl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03. [ImanupoBath U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHATBHOE U JIMYHOCTHOE Pa3BHUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B PO eCCHOHAIBHON cepe, NCIOIb30BaTh 3HAHUS 10 IPABOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMUHBIX KU3HEHHBIX CUTYAIUIX

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

MarepuanbHoe obecnieyenue: VHauBuayanbHble 3a/laHUs, CIPABOYHbIE MAaTE€pHalbl, KOHCIEKTHI
JICKIINN.

3ananmne.

I[JI?I OILICHKHN T-IyBCTBI/ITe.]II)HOCTI/I SKOHOMHUYCCKUX HOKaSaTCJIGﬁ K H3MCHCHUIAM pa3JII/I‘~IHI>IX
rapamMeTpoB:

1) Haiitu npowusBoaHble (DYHKIMH  WCHONB3ysS  TpaBWia  BBIYMCICHUS W TaOJUILy
MIPOU3BOIHBIX CIIOKHBIX (QYHKITUH.

2) BerauCIATH MPOU3BOIHYIO (PYHKIIMU B TOUKE.

3ananueNel 3ananueNe2

1)y = (mx* +4)° 2)y = m*cos(px" -m). y'(1)=2

3y =" +kX) 4)y =Kig(mx®) . yr1y=o

5)y =12 P ~m 6)y = ctg(px" —mx). y(2)=

7)y =In(x* + px™) &)y =/mp* +kx. yr(2)=

9)y = log, (mx+K) 10)y=(epx+k)*\/m.
Y32 |

1)y = p*sin(kx+m) 12)y % | y(-3)=2

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

I[opsaok BbINOJIHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCMIEKTOM JIEKIIUK U CIIPABOYHBIMHU MaTepHallaMy, BHIIOJIHUTE 3aJaHHE.

Xon paborsr:
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,HJ'I?I OLHCHKU YYBCTBUTCIIBHOCTH JKOHOMHUYCCKHX IIOoKa3aTejled K W3MEHEHUSIM Pa3IMIHBIX
ImapaMeTpoB:
1) Haiitn npousBoaHbIe (GYHKINN HCHOJB3Ys MPAaBHIA BBLIYUCICHUS W TaOJMIy MPOM3BOIHBIX
CIIO’KHBIX (DYHKIUH
«[IpaBuia BEIMUCICHUS 1 TAOJIMITY TPOU3BOAHBIX CIIOXKHBIX (DYHKITHII)
U™ =nu"’ (sinu)’ = cosuu’
(e") =e"u’ (cosu) =—sinu-u’

@")=a"Inau’

(nuy =2u =Y ) T —
u u sin“u In“u
! 1 4 u’ i ! '
(log, u) = u (Ju) = 1 g =Y

ulna ulna

Y= (Bx* —4x)®;

y' = ((3.962 —4x)%) = 5(3x?% — 4x)* - (3x% — 4x)' =

=5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.
oy =sin(3x—x?)
y'(sin (3x — x2))" = cos (3x — x%) - (3x — x2)" = (3 — 2x) * cos (3x — x2).
3 Y =6In5x

y' = (1010 2x)’ =10(In 2%)’ =10- = - (2% = 22 _ 10,
2X 2X X

2)BBIYHCIIATD TPOM3BOIHYIO (DYHKIIUU B TOUKE.

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

Y = (=6 = (P 4 6) = e =
, 2\/x23+6 ) 2Vx2+6 Vx2+6

! == —
y'3) = J32+6 V96 V15
(I)opMa HpeI[CTaBJ'[eHI/Iﬂ pe3yJ'[bTaTa: BBIITOJITHCHHOC 3a1aHHUC.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBe/ICHUS pabOTHI ObUIN JOMYIIEHBI OITHOKH.

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

Tema 3.1. IlpousBognasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 31
I'eomeTpuueckne nNpuI0KeHus IPOU3BOJHOM.
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Heab padorbl: HayuuThbCcsi COCTaBIATH ypaBHEHHE KAacaTebHOM K JIaHHOM KPUBOM B TOYKE
KacaHMsl; HAXOAUTh YrIoBOH K03 (PUIIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

IIpakTuyeckasi padora ¢popmupyer:

[Ipy8 ymMeHume cCcBOOOTHO OMNEPUPOBATH MOHATUAMH: Tpaduk QGYHKIUHA, OOpaTHass (YHKIHS,
KOMMO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QyHKIUS, CTerneHHas (QYHKIHS C LENIbIM
MoKazareiaeM, TPUTOHOMETpHuYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
nokaszaTtenbHass W Jorapugmuueckas (QyHKUUH; yMEHHE CTPOUTHh rpaduku (QyHKIHA, BBINOIHATH
npeoOpa3oBaHUs rpadgukoB GbyHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (GyHKIMN JUISI U3YYSHHs HPOIECCOB M 3aBHCUMOCTEH NPH PELICHUU
3aa4 U3 JAPYrux y4eOHBIX NMPEAMETOB M W3 PEaJbHOM KHU3HU; BbIpaKaTh (OpMylaMu 3aBUCUMOCTHU
MEXy BEIIMYMHAMU; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTD
GyHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIHUH, MOHOTOHHOCTh (DYHKLHHU, IKCTPEMYM
¢bynkuuu, HawOosbpllee W HaWMEHbIIEe 3HAUCHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHUE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCTOJB30BaTh CBOWMCTBA M rpaduku (QYHKIUH AN pelmieHWs YpaBHEHWH, HEPaBEHCTB M 3a/ady C
napaMmeTpamu; U300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUIN YpaBHEHMI, HEPABEHCTB
U MX CHCTEM;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad NpoecCUOHaIbHON NeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaO0OTATh B KOJUICKTHBE U KOMAaH/IC

MarepuanbHoe obecrneyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHH.

3aganue:

1. Haiinute yrioBodt kKod(pdUIMEHT KacaTelbHOW, MPOBEAEHHOW K mapabone y=—x?+xB
TOYKE xy = —2

2. HaiinuTe yron HaKJIOHEHA K OCH KacaTeJbHOM, MPOBEIEHHON K KPUBOHM y = x> B TOUKE x, = —2

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

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. 3nauenne nPOU3BOJHOW (PYHKIMHM y = f(x) IPU X =X, PABHO YIJIOBOMY KO3(PPHUIUEHTY
KacaTelbHOU, MPOBEIEHHOW K KPUBOU y = f(x) B €€ TOUuKe ¢ aOCIUCCON x, , T.€. k'=y'(x,) = f'(xo) =
tan «

IJI€ H-yTOJ MEXIY KacaTeJbHON K KPUBOW B TOUKE My (i 4] M MOJIOKUTEIBHBIM HAaMpaBieHueM ocu U, .

2. YpaBHeHHE KacaTeIbHON K KPUBOH ¥ = F{x] B TOYKE UMEET BUILY — ¥y = f Lrglix — xy).

3. HampaBrenue KpuBOi B KaXJI0i TOUKE ONpeeNseTcs HalpaBlIeHUE KacaTelbHOW K Hell B ATOM
TOYKE, MO3TOMY JUIsl HAXOXKJECHMs YIJIa HAaKIIOHHOM KPUBOM B JAHHOM TOYKE HAJ0 BBIYHMCINTH YrOJI
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

Xoa padoThI:
1. Haiit yron HaxsoHa k ocu @, KacaTelbHOM NPOBEJEHHOW K KpPHUBOHM ¥ = #inx B TOYKE
="
-HalJieM IPOM3BOIHYIO (DYHKIHIO ¥ = sinx y'= cozx

o o ' 1
-HaiiIeM 3HaYeHUe TIPOU3BOIHON B TOUKE =E v (;—r) = n:u:us;—r =

- ) 1
-TAQHTE€HC YTJIa HAKJIOHA KAacaTeNIbHOM B IAHHON TOYKE paBeH k = tg % , OTKyja %= arc tg & 26,67
2. [Tox kakuMu yritamu napadona ¥ = x° + x nepecekaeT och Jy ?
-Haiinem Touku nepecedenus napadbobl ¢ 0cbio &y, peLINB CUCTEMY
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=xi4x -1:0

{y y=0 7 {E[n; IZIj]

-ITapaGona mepecekaer och @, B Toukax Al 01:0(0:0) . Haiiném yriosele Ko>()(HUIUEHTHI
KacaTelbHbBIX K Mapadosie B 3TUX TOUKax

y=(lta =2e+Lk(-D=20-D+1=-1k0=2.0+1=1

- BBIYHCIWINA yIJIBI & & %, , oOpasyemble KacaTeIbHBIMU B TOYKAaX IEpPEeceueHUs: mapadoibl ¢
OCBIO 0, tg o= —1, 06, = 135% tg o6, = 1, 06, = 45°

3. CocraBbTe ypaBHEHHE KacaTCIbHOM K KPUBOU ¥ = 3x? — x B TOYKE ¥p = —1

-HaAEM NPOU3BOJHYIO KPUBOU B TOUKE g

y =Gzt —x)' =6 —1;y(-1 =6(-11 -1 =-7

-HaiJIeM KOOPAMHATY TOYKH KacaHUs:

=1 =31 - (-1 =4 M{-1;4)

-IIOCTaBUM B ()OPMYITy YPaBHEHHS KacaTeIbHOM:

y—4=—7r4+1)

y—d=—Fr—7

T+ v+ 3 = U — ppackenue xacamenuhot

4, MarepuanbHas TOYKa JBHKETCA NPAMONMHENHHO mo 3akoHy X(t)=6t*—48t+17 (rae X —
paccTosiHue OT TOYKHM OTCYeTa B MeTpax,{ — Bpems B CeKyHAax, U3MEPEHHOE C Haydaja JBIKCHUS).
Haiinure ee ckopocTh (B M/C) B MOMEHT BpemeHn t = 9 c.

Haiinem 3akon nzmenenus ckopoctu: V(t) = X'(t) =12t — 48

Iput = 9 c umeem: V(9)==12-9-48=60m/c
OTger: 60.

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

Kputepun onenkmn:

Ouenka "oTaM4HO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €ClTM paboTa BBHIMIOJHEHA HE TTOJIHOCTHIO U 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
IIpakTuyeckoe 3ansitue Ne 32

«HccaenoBanne pyHKIHUA ¢ TOMOUIBIO IPOM3BOAHOM U NMOCTPOEHHE IPAPUKOB)

Heab paGorsi: Hayuuthecs uccnenoBaTh (QYHKUIMU C MOMOIIBIO MPOM3BOAHONM U CTPOMUTH MX
rpaduKu.
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI MHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCMOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
UCIOJIb30BAHUEM allapara MaTeMaTHYECKOro aHajau3a; IPUMEHSTh IIPOU3BOAHYIO IPU PELICHUH 3ajad
Ha JBW)KCHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXxOXJIEHUE IyTH, CKOPOCTH U YCKOPEHHUS;

[Ipy8 ymeHue cBOOOJHO OMEpPUPOBATH MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas QyHKUHS,
KoMIo3uLus (pyHKIMM, JuHEeHHas (QyHKUUS, KBagpaTW4yHas (YHKLUSA, CTENEHHas (DYHKIUS C LEIbIM
mokaszarejieM, TPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTejabHass W Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HCHOJb30BaTh Ipaduku (yHKUMH JUIsI U3y4eHHs] IPOLECCOB M 3aBUCUMOCTEH NpPU pEILIEHUU
3aja4 U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaJbHON XKU3HH, BhIpakaTh (hopMynamu 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEPUPOBATH MOHATUSAMU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOoibpllee M HauMEHblIEe 3HAueHUS (YHKIMHM Ha IPOMEXYTKE; YMEHHME IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUH A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rapameTpamu; u300pakaTh Ha KOOPJIMHATHOMN IUVIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHMIITOTHI Tpaduka
¢byHKkuMu, nepBas M BTOpas NpOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONPENEICHHBI HWHTErpal; yMEHHE HAXOAWTh AaCHUMOTOTHI Tpaduka
(GYyHKLMHU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIIHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIHM;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMM, I8 HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Uit
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BeMbl (UTyp C MOMOIIbIO MHTErpaja;
MPUBOJUTH PUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHMSI C TOMOUIBIO AUPPepeHInaNbHbIX YPaBHEHUH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0Obl penieHus 3agad NpoecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B MPOGECCHOHATIBHOM cdepe, UCTI0Nb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYaLUSIX

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuanbHoe obecnieuenue: VHauBuaAyanbHble 3aJaHUs, CIPAaBOYHbIE MaTE€pPHalIbl, KOHCIIEKThI
JeKIUH.

3aganme:

UccnenoBath pyHKIMI, XapaKTepU3YIOIINE PHIHOYHBIN MPOIIECC U MOCTPOUTD UX IPaPUKH.
a)y =x*-4x%;

6)f(x)=x*—2x* +2;

I[opsaok BbINOJIHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCIIEKTOM JIEKIIUK U CIPAaBOYHBIMHU MaTepHallaMU, BBITIOJIHUTE 3aaHHE.

Xoxa paGoTsl
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[TonsiTHEe MPOM3BOIHON MO3BOJISET MPOBECTH MOAPOOHOE HccleqoBaHuEe (DYHKIMI C 1eabpio Ooee
TOYHOTO TIOCTPOEHUS UX TPaUKOB.

PaccmoTtpum anroputm rccnenoBanus QyHKITUII:

1) naiitu obnacte onpeaeneHus QyHKINY,

2) uccienoBarh GYHKIMIO HAa YETHOCTh U HE YETHOCTb;

— Ecom nns GyHKIUU BBIMONHSETCS paBEHCTBO fi—x) = flx), TOo naHHas (QYHKOHS SBISETCS
yetHoi. CienoBarenbHo, TpaduK GYyHKIUU CUMMETPUYEH OTHOCUTENBHO ocu (OY).

—Ecimm nmns QyHkmum BeIMONMHSETCST paBeHCTBO fi{—x) = —f(x), TO naHa (QYHKIUSA SBISETCS
HeueTHOH. CrienoBarenbHO rpaduk GyHKIIMHM CHMMETPUYEH OTHOCUTENbHO Havana koopauHar (0;0)

—Ecmu f(—x) # f{x) u f{—x) # —f(x), TO maHHas QyHKIUSA SBISETCS (YHKIMEH OOIIero BWaa U
CBOWCTBOM CUMMETPUYHOCTH JIaHHAsl (QYHKIUS HE 00agacTt

3) HalTH UHTEPBAJIbl MOHOTOHHOCTH ()YHKIIUH;

— Haiitu npou3BoHyI0 QyHKIHH.

— IIpupoBHATH MPOU3BOIHYIO K HYJIIO U PEIIUTH MMOTYYEHHOE YPaBHEHHUE.

— OTMeTuTh HaWJCHHbIE KOPHM YypaBHEHUS Ha KOOPAMHATHOW TpsMOW, pa3OuB e€¢ Ha
MIPOMEXYTKH.

— HaiiTu 3HaK Npou3BOIHON Ha KaXKJOM M3 MOJIYYEHHBIX IPOMEKYTKOB.

] | + | _ flxe ) |, mpeexe Ceoo;xq I g e
—~— oz Y o ~ flx )1, mprx €(xp3%5)
4) HaWTH SKCTPEeMyMbI () YHKIIHH;
_ + .
| |
Ty "Xz
min max
Lo = Ly
Lingx = X3

5) HaiiTi 3HaueHHe QYHKIMU B KPUTHYCCKUX TOUYKAX U B TOUYKAX IKCTPEMYyMa;
6) HalTH TOYKM TEPECEUYCHUS] C OCAMH KOOPAMWHAT M, BO3MOXKHO, HEKOTOPBIC IOMOIHHTEIbHBIC
TOYKH, YTOUHSIOIIME rpaduk GpyHKINY;
7) mocTpouTh rpaduK GUKIKH.
Uccnenyiite (GyHKIMIO, XapaKTepU3YIOLIYI0 pPBIHOYHBIM Ipolecc M mocTpoiite e€ rpaduk
y=1+2x* - x;
1) Haiinem o6macts onpenenenus: D(f)=R
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-x)"=1+2X* = x* = umeen f(-x)=f(x)=
(GyHKIMS YeTHas U ee rpaduk CUMMETpPUYEH OTHOCUTENBHO ocH (OY).
3) Haiinem mpousBoIHYIO
f/(x) = (L+2x* —x*)' = 4x - 4x%;
4x—-4x° =0
AX(1-x*)=0=>x=0:x==1
fF=N=142(-N2 _(-N* =2

S s
BN
max  min  NEx
X (—0-1) | -1 (- 0 1 (1;+
1:0) (0;1) o)
f(x) + |0 _|o + [0 |_
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f(x) ya 2 Sy 1 A 2 Ny

o

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TMOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U AKKypaTHO BBIOJHEHHI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPAaBUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 33
Haxoxaenne HanbombIIero 1 HAUMEHbBILIET0 3HAYCHU N (PYHKIIUH.
Heanb padorbl: HayunTthcs HaXoAUTh HauOoJbIIEEe U HAMMEHbIIEe 3HaUeHUs (PYHKLIMN Ha OTPE3KE.

IIpakTnueckas padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (GYHKLHUS, MPOU3BOAHASI,
nepBooOpasHas, ONpeieseHHbI WHTErpail, yMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUalbl; HCCIEI0BATh B MPOCTEHINX Ciiydasx (PyHKIMM Ha MOHOTOHHOCTb,
HaXOJUTh HaAuOONbIIME W HaMMEHbIIWE 3HaueHUs (YHKUMN; CTpOUTh TpapuKd MHOTOWIEHOB C
HCIIOJIB30BAaHUEM ammapara MaTeMaTUYeCKOro aHaJIu3a; MPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a1ad
Ha JBW)KEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbIE 337jaul HAa HAauOOJIbIINE U HauMEHbIINE 3HAYEHUS,
Ha HaxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENM B TPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IPUMEPBl MAaTEMaTHYECKUX OTKPBITHUA POCCUHUCKOM W MHPOBOH
MaTeMaTHUYECKOU HAYKH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk ¢GyHKIUM, oOpaTHas (yHKIuS,
KOMMO3ULUS (DYHKIMH, JTuHEHHas (QyHKIUS, KBagpaTH4Has (YHKIUS, CTeleHHas (QYHKIMS C LENIbIM
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IoKas3aTejaeM, TpPUIOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYECKHe  (YHKIIHH,
nokaszaTenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh TIpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (yHKIMNA JUISI U3yYEHHs] IPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUH
3ajjad U3 JpYyrux y4eOHBIX HPEIMETOB U M3 PealbHON XHU3HH; BbIpakaThb (hopMyaamMH 3aBUCUMOCTH
MEXy BEIMYMHAMU; yMEHHE CBOOOJHO ONEpUPOBATh MOHATUSIMH: YETHOCTh
(GyHKLIMH, TEPUOJUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢bynkuuu, HawOosbpllee M HaWMEHbIIee 3HAUYCHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccieioBaHue QpyHKIHHY; yMeHue
UCTOJB30BaTh CBOMCTBa M rpaduku (QYHKIUH AN pelmeHus YpaBHEHUH, HEPaBeHCTB M 3a/ady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN YpaBHEHUI, HEPABEHCTB
U UX CHCTEM,;

IIpyl0 ymenue onepupoBaTh IOHSTUSAMHU: HENPEPBIBHOCTh (YHKIMHU, ACHUMITOTHI TIpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, TMepBOOOpa3Has, ONpPENEeNEeHHbIH HMHTErpajl; yMEHHE HaXOAWUTh ACUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YaCTHOTO U KOMITO3UIINH (PYHKIIHA,
HaXO0/UTh ypaBHEHHE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO JUISI MCCIIENOBAaHUS (YHKUWH, Ui HAXOXKICHHUS HAMITy4IIero
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKMX M (U3MYECKUX 3ajayax, s
OTIpEJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbI (PUTYp ¢ TOMOIIBIO MHTETpaa;
IPUBOAUTH IPUMEPBI MATEMAaTUUYECKOT0 MOJICTIMPOBAHUS C MOMOIIBIO JU(PepeHIINaTbHbIX YPAaBHEHUH;

[IPyl8 ymeHue MoOIENMpOBaTH pealbHbIe CHTYallMd Ha S3bIKE MATEMAaTHUKU; COCTaBISTh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHUIO 3a/la4M, UCCIIEAO0BAaTh MOCTPOCHHbIE
MOJIENI C WCIOJB30BAaHUEM ammapaTta aareOpbl, HHTEPIPETUPOBATh MOIYYCHHBIH pPe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUUECKUX MOHATHH U BEJIMUUH, PEIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/a4M; COCTABISATh BEPOSTHOCTHYIO MOJIENb M HHTEPIPETHPOBATH IMOJTYyYCHHBIH
pe3yiabTar; pelaTh NPUKIAIHBIE 3aJjauyd CPEeACTBAMU MaTeMaTH4YeCKOro aHalu3a, B TOM YHCIIe
COITMATEHO-Y)KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METON JUISl PEUIeHMs 3a/Ja4M; MOHMMaHHE 3HAYUMOCTH
MaTeMaTHKH B U3YYEHHH TNPUPOJHBIX M OOIIECTBEHHBIX IMPOIECCOB M SIBICHHIA; YMEHHE PacIiO3HABATh
NPOSIBJICHWE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemieHus 3a1ad npohecCHOHATBHOM JesTeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03. I[InmanupoBath U pealn30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESTENIbHOCTh B MPOQecCUOHANBbHON cdepe, UCIO0Nb30BaTh 3HAHUS 110 TPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLUAX

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

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJULIMOHHBIX POCCHMCKUX TyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHHU3ALMHA MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHIApThI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpPAHEHUIO OKpYXKAlOIIEH Cpebl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHH KIuMaTa, IPUHLHUIIBI OepexIIMBOro MPOU3BOACTBA, F((HEKTUBHO JIEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI 1711 COXPAaHEHUS U YKPEIUIEHUS 3/10POBbsI B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH
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OK 09 ITons3zoBatbcsi MPOPECCHOHATBHONW TOKYMEHTAIIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
A3bIKAX.

MarepuanbHoe obecniedeHue: VHIUBUAyanbHBIC 3a/IaHUs, TAOJHIA MPOW3BOIHBIX, KOHCIICKTHI
JIEKIIHUH.

3aganue:

1. Haiigute HanMeHbIIee U HauOoIbIIee 3HaYeHNs QYHKIUU Flx) = x* — 8x? — 9 Ha oTpe3Ke:
e)[-1:1];
&) [0:3],

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Haxoaum KpuTHYECKUE TOYKU (PYHKIINH.

2. IlpoBepsieM, KakHle U3 HaIEHHBIX KPUTHUECKMX TOYEK JIEKAT BHYTPH 3a/laHHOTO OTPE3Ka.

3. Haxomum 3HaueHuWs (PyHKIMM Ha KOHIAX OTpPE3Ka M B TE€X KPUTHUYECKUX TOUYKAX, KOTOPHIC
MIOTIAJIal0T B ATOT OTPE30K.

4. U3 Bcex NoJydyeHHBIX 3HaUeHUH (QyHKIIMU BbIOMpaeM HauMeHbIlIee U Haubobllee.

Xoa paGoTsI:

1. Haiinute HaMeHblliee U HauOobllee 3HaUeHUs QYHKIMH Flx) = —2x® — 3x + 4 Ha IPOMEKYTKE:
e)[—2; —0,5];8) [1:3].

Pemenue.

Haxoanum KpuTHYECKUE TOUKU ()YHKITUH.

Fllad =20 — 32 + )= — B = —fxf{x 4+ 13;

Flle) =0; —6x(x +1)=0; x = 0s x = —1. MOJyYUIIH JBE KPUTHYECKUE TOUKHU: x = DHx = —1,

6 ) B mpomesyTre [—2; —0,5] nexuT oqHa n3 KpuTHYECKUX TOYEK: X= -1.

Tax Kak Fl-2) =8 f(-1) =3, f(-0,5) = 3.5 10 HauMEHbIIIee 3HAaYeHHE GyHKIHS
Flx) = —2¢% — 3¢ + 4 rocTHTAET B TOUKE * = —1 ¥ paBHO 3, a HAUOOJIbIIIEE - B TOYKE * = —2 U paBHO ..
Kparko 5T0 MOXKHO 3aUcath TaK: ming_y,_gq flx) = f—1) = 3.max_,,_pq Fl0 =F-2) = 8.

0) Orpesky [L: 3] He npuHamIEeXUT HU OJHA M3 KPUTHYECKUX TOYEK, IIOITOMY HAHAEM 3HAYCHHS
GbyHKIMK Ha KOHIIaX oTpe3ka: f{1) = —2:-13 - 3.1 +4=-1.[1;3];f(3) = -2.3" - 3.3+ 4 = —77.. Kparko
3TO MOYKHO 3aIIMCATh TaK: miny |q Flae) = F(3) = =7 maxy, q Fl)=F(1) = -1,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

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

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTnyeckoe 3ansaTue Ne 34
«IKOHOMUYECKUM CMBICIT POU3BOTHOM»

Henap padorsi: HayunThcs NPUMEHATh NPOU3BOAHYIO NPU PEIICHUU 3a/ad HAa SKOHOMHYECKHM
CMBICJI IPOU3BOIHON

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIWSA, MPOU3BOIHASI,
nepBooOpasHas, ONpeesieHHbI MHTerpai; YMEHUE HaXOAWTh MPOU3BOJAHBIC 3JIEMEHTAPHBIX (YHKIUMH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTB,
HAaXOJUTh HAuOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
MCTOJIB30BAHUEM allapara MaTeMaTHUYEeCKOTO aHajIN3a; NPUMEHATh IPOM3BOIHYIO MPH PEIICHUU 3a7ad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIM METOJ AJIs PELICHUsS 3aJadud, pacro3HaBaTh
MaTeMaTHdeckue (akThl ¥ MATEeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHUSX, B
UCKYCCTBE; yMEHHE MPHUBOJIUTh NPUMEPhl MAaTEMaTHYECKHX OTKPBITHH POCCHICKOW U MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[Ipy8 ymeHue cBOOOJHO oOmepUpoOBaTh MNOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas (YHKIHA,
KOMIO3ULUS (DYHKIMHA, JTUHEHHas (QYHKIUS, KBagpaTUdHas (QYHKIUS, CTerneHHas (YHKIHS C LENbIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
noKaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOHWTh Tpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHMs rpadgukoB byHKIMI;
YMEHHE HCIOJb30BaTh Tpaduku (YyHKIMH JUIsI U3yYEHHsI MPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUH
3a/a4 U3 JPYrux y4eOHBIX MPEAMETOB U M3 PEallbHOM >KU3HU; BBIpaXarh (HOpMyJIaMU 3aBHUCHUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEPHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoJiblllee W HaWMEHbIEe 3HA4YCHUS (YHKIMM HAa TPOMEXKYTKE; YMEHHE IPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
WCTOJNB30BaTh CBOWCTBa W rpaduku (QYHKIUH a1 pemieHus YpaBHEHWH, HEpaBEeHCTB M 3adad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MIX CHCTEM;

[Ipyl0 ymeHuwe omepupoBaTh MOHITHSIMH: HEMPEPHIBHOCTh (YHKIUU, ACHMIITOTHI Tpaduka
byHKIMK, TiepBas W BTOpas NpPOW3BOMHAS (YHKIHWH, TEOMETPUYECKHA H (UINIECKUH CMBICH
IIPOM3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI TIpaduka
(GyHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKITHA,
HaXO0/IUTh ypaBHEHUE KacaTelbHON K rpaduky byHKIUY;
YMEHHE WCIIONIb30BaTh IMPOU3BOAHYIO [UIS WCCIEAOBAaHUS (DYHKIUH, Ui HAXOXKACHUS HAMIYYIIETO
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajayax, s
OTIpEJIeNICHUs] CKOPOCTH W YCKOPEHUS; HAXOMUTh TUIOMIATH W 00BEMBbI (PUTYp ¢ TIOMOIIBIO MHTETpaa;
MPUBOAUTH IPUMEPBI MATEMAaTHUECKOT0 MOJIEIMPOBAHUS C MMOMOIIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHHMe MOJenupoBaTh peaJbHbIE CUTYyallUM Ha SI3bIKE MAaTEMaTHUKH; COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHUs, HEPABEHCTBA M UX CHCTEMBI MO YCJIOBHUIO 3a/1a4M, MCCIIEOBATh MOCTPOCHHBIE
MOJIENI C WCIOJB30BAaHUEM amrapara ajareOpbl, HHTEPIPETHPOBATh TOJIYYCHHBIA pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C MTOMOIIBIO TEOMETPUUECKUX TOHATHI M BETUUUH, PEIIaTh CBSA3aHHBIE C HUMU
MPAaKTUYECKHE 3a/a4d;, COCTABISATh BEPOSTHOCTHYIO MOJIENb W HHTEPIPETHPOBATH IMOyYCHHBIH
pe3yibTar; pemaTh NPUKIAAHbIE 3a7aydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHajlinu3a, B TOM 4YHCIe
COITMATEHO-Y)KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;
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[Ipyl9 ymeHnme BbIOMpATh MOIXOANIMNA METOM Ul PEHICHUS 3aJa4yd; MOHMMAaHHE 3HAYMMOCTH
MaTEMATHKU B W3YYCHHH MPHUPOIHBIX M OOIIECTBEHHBIX IMPOILIECCOB U SIBICHHI; YMEHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMATHUKH B HMCKYCCTBE, YMEHHE HPUBOIUTH MPUMEPbl MaTEMATHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH.

BoinosiHeHHe padoThl c1IOCOOCTBYET (POPMUPOBAHUIO:

OK 01 Bei6uparh ciocoObl perieHus 3aj1a4 npo(ecCHOHaTbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

I[IK 4.6 Anamus3upoBaTh (UHAHCOBO-XO3SWCTBEHHYIO JEATEIBHOCTh, OCYIICCTBISTh aHAJIH3
nH(OpMAaIUH, OJYICHHON B X0J1¢ MTPOBEJACHHS KOHTPOIBHBIX IIPOIIEYP, BBIIBICHUE U OLICHKY PHUCKOB.

MatepuanabHoe obecnieuenue: VHIUBUAyabHBIC 33JaHHs, TAOIUIA TPOU3BOIHBIX, KOHCIICKTHI
JICKIIU.

3ananmue:

1. BeIYHMCIUTE MPOHM3BOMUTENIFHOCTh TPYyAa BO BpeMsi MEPBBIX 4 4acoB pabOTHI, eciu 00beM
NPOJKIIMH Y B TeYeHHe paboyero Hs npecTaBieH GpyHkuuei y = -t° +10t2 +40t — 16, t— Bpems, .

2. KomOuHaT x;1e0OMpOIYKTOB MPOM3BOAUT X TOHH MYKH B JeHb. [0 JOroBOpY OH JOJDKEH
©KEHEBHO TOCTaBJIATh XJIeOOKOMOMHATY He MeHee 10 TOHH Myku. [IpOM3BOACTBEHHBIC MOIIHOCTH
KOMOMHATa XJ1e00NPOIyKTOB TaKOBBI, YTO BHIITYCK HE MOXKET TpeBbimarh 70 TOHH B neHb. Onpenenure
Opd  KakoM o0O0bEME TMPOW3BOJICTBA YJACIbHBIC 3aTparhl  MPOU3BOJACTBA OyAyT HAUOOJIBIIUMHU

(HAaMMEHBIINMH), ecii (PYHKIHS CyMMAapHBIX 3aTpar umeet Buy:  E (8) = —6° + 8067 +1000.

Ilopsinok BbINOJIHEHHS PadOThI:

1. Haiitu npousBoaHyto GyHKIIUU

2. Haxonum KpUTHYECKHE TOYKH (DYHKIIHH.

3. IlpoBepsiem, KakHue U3 HaMIEHHBIX KPUTUUECKMX TOUEK JIEKAT BHYTPH 3a/1aHHOTO OTpE3Ka.

4. HaxonuM 3HayeHWs (QYHKIMM HAa KOHILAX OTpe3Ka U B T€X KPUTUYECKUX TOUYKAX, KOTOPbIE
MIONAA0T B 9TOT OTPE3OK.

5. U3 Bcex mony4yeHHbIX 3HaUeHUN (QYHKIIMU BIOMpaeM HauMeHbIllee M HauOoJIbLIee.

Xoa paGoTsI:

OKOHOMHYECKHUI CMBICIT HpOI/I3BOI[HOI71 COCTOUT B CcCJcAyromieM: MNPOU3BOJAHAA BBICTYIIACT KakK
CKOPOCTb M3MCHCHHA HCKOTOPOTO 3KOHOMHUYCCKOTO IIponecca ¢ TCUHCHUEM BPEMCHU HWJIM OTHOCHTCIBHO
JPYroro uccieayemMoro Gpakropa.

3anaval. BeruncnuTs NpOM3BOAMTENBHOCTh TPYZAA BO BPEMs KaXKJI0T0 4aca paboThl, IPH YCIOBUH,
4TO0 00bEM NMPOIYKIHHU Y B TEUCHHE pabOYero JHs MpecTaBieH QpyHKIUeH
y = -2t +10t? +50t — 16, t— Bpems, u.

Pemenue.

1) Haitnem npoussoanyio y' (t) = -6t° +20t + 50

2) Haﬁ;[eM 3HAYCHHUC HpOHSBOI{HOfI B TCUCHHUEC KaXXJI0T'0 Haca.
(t) = -6*12+20*1 + 50= 64
(t) = -6*2° +20*2 + 50= 66
(t) = -6*32+20*3 + 50= 56
(t) = -6*4% +20*4 + 50= 34
(t) = -6*5% +20*5 + 50=0

3 pPE3yJIbTaTOB MbI BHIHUM, YTO IIOCJIC BTOPOr'o dYaca pa6OTLI MMPOU3BOAUTCIIBHOCTD pa60TLI
HAaYMHAeT IMajgaTb. TakoW pe3yapTaT SABISIETCS CIEACTBHEM YCTAJIOCTH, YXYALIEHHUEM YCIOBHM B
MOMEIIEHUH ¥ MHOTO APYruX (pakTOpoB BIMSAIOUIMX HA MPOM3BOIUTEIBHOCTH TpyJa. Xody OOpaTHUTh
Balm¢ BHHUMAHHE, HAa TO, YTO HCAOCTATOYHO IIPOCTO HaWTHU pE3yIbTAT, IIABHOC IIPABUJIIBHO CICIAaTh
BBIBO/JIbI.

<<<<«<
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3amaua 2. IleMeHTHBIN 3aBOJ MPOW3BOAUT X TOHH IleMeHTa B JieHb. [lo moroBOpy OH AOMKEH
©KEHEBHO IOCTABJISITh CTpOUTENbHOW ¢upme He MeHee 20 TOHH 1emeHTa. [IpoM3BOICTBEHHBIC
MOIIIHOCTH 3aBO/JIa TAKOBBI, UTO BBIITYCK HE MOKET MpeBbIIaTh 90 TOHH B JICHb.

Ornpenenutsb:

1) npu kakoM 00BEME NPOM3BOACTBA YJAEIbHBIE 3aTpaTbl  MPOU3BOJACTBA OYIyT HAUOOIBIIUMU
(HaMMEHBIIUMH);
2) BBITOHO JIU CTPOUTENBHON (pUpMe OBITH €IMHCTBEHHBIM MapTHEPOM 3aBOA.

DyHKIUA CyMMapHBIX 3aTpaT uMeeT Bua:  K(x) = —x° +98x° +200x .

Pewienue.

VY ienbHbIE 3aTpaThl COCTaBAT K/x=-x4+98x+200

Harmra 3a1a9a cBOJUTCS K OTHICKAHUIO HAMOOJBINEro M HAMMEHBIIETO 3HAaYCHUS (PYHKIIUU
y= -x*+98x+200. Ha npomexytke [20;90].

1) HaiizeM npousBOAHYIO: Y = -2x°+98x.

2) HaiizeM KpUTHYECKUE TOUKH:

-2x+98=0
X=49 - xpuTHUecKas TouKa (PyHKIIUU.

3) Haiinennas kpuTuueckasi TOUKa NpUHAIIIEKUT oTpe3Ky [20;90].

4) Boruncnsiem 3HadeHne (PyHKIMU HA KOHIIAX MPOMEKYTKaX U B KpUTHYECKON TOUKE.
f(20)=1760;
f(49)=2601=y,4.5 ;
f(90)=320=y .01, -

Takum oOpazom, mpu BbIlTycke 49 TOHH IIEMEHTa B JIeHb YJENIbHbIE H3ACPKKU MAaKCUMaIbHBI, 3TO
SKOHOMHYECKH HE BBITOAHO, a MpH BbIycke 90 TOHH B JICHb MUHUMAJIBHO, CJIEJIOBATEIIBHO MOXHO
MOCOBETOBaTh  paboTaTh 3aBOAY Ha MPEACNbHOM MOIIHOCTH M HAaXOIUTh  BO3MOKHOCTH
YCOBEPIICHCTBOBATh TEXHOJIOTHIO, TaK KaK JaJIbIIe OyJIeT NeHCTBOBATh 3aKOH YOBIBAIOIICH TOXOMHOCTH.
U 6e3 peKOHCTPYKIMHU Helb3s OyAeT yBEIUYUTh BBITYCK MPOAYKIIUU.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkn:

Ouenka "oTiaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0O0XOMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
IpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIIHOKH.

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

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 35
«IIpuMeHeHHe MPOU3BOIHOM NPH PeIICHNH JKOHOMHYECKHUX 32129
Henap padorbr: HayunThcs NpUMEHATh IPOU3BOAHYIO TP PELIEHUH YKOHOMUYECKUX 3a/1a4

IpakTuyeckasi padora popmupyer:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeesIeHHBIH MHTErpall; YMEHUE HAaXOIUTh MPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIMMH,
UCMOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; IMPUMEHATh MPOM3BOAHYIO IIPU PELICHUU 3a]ad
Ha JBW)KCHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN W3YYEHHBIH METOJ JJISl pEIleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTuueckue (akTbl M MaTEMaTHYECKHUE MOJENIN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO oOmepHpoBaTh MOHATUAMH: rpaduk (yHKIMH, oOpaTHas GYHKIHS,
KOMIO3ULMS (DyHKUMM, JuHEeHHas (QyHKUUS, KBagpaTU4Has (YHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszatejieM, TPUTOHOMETpudeckne  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpapuKoB byHKINH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH [UId M3y4eHUs MPOLIECCOB M 3aBUCUMOCTEH NIpU pelIeHUH
3aad U3 JPYruxX y4eOHBIX MPEIMETOB W M3 pealbHOW JKU3HU; BBIpAXaTh (OpPMYyJIaMH 3aBHCHMOCTH
MEXy BEJIIMYMHAMY; yMeHHue CBOOOJIHO ONEpUPOBATH MOHATHSAMHU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOoJblllee M HaWMEHbIEe 3HAYeHUS (YHKIMM HAa NPOMEXKYTKE;, YMEHHE IPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUM A8 pelieHus YpaBHEHUI, HEpaBeHCTB M 3aday C
rnapameTpamu; u300paxkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHMIITOTHI Tpaduka
¢byHkuMu, nepBas M BTOpas HpPOM3BOJAHAs (QYHKLUMH, TIEOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HWHTErpajl; yMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKIMHU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOIO U KOMITO3UIINH (PYHKIIHA,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHHUS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-IKOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMAAH U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH PUMEPHI MATEMATUUYECKOT0 MOJEIIMPOBAHMSI C TOMOUIBIO AUPPepeHInanbHbIX YPaBHEHUH;

[IPyl8 yMeHne MoJenupoBaTh peEaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCJIOBHIO 33J1a4H, UCCIEA0BAaTh ITOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX IMOHATHNA U BEJINYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO aHajln3a, B TOM 4YHCIIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOMALIMI METON AJS pEUIeHMs 3a/add; MOHUMaHHe 3HAYUMOCTU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBON MaT€MaTUYECKOW HAYKH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats criocoObI pemeHns 3a1a4 NpoQecCHOHaTbHOHN e TeNFHOCTH MPUMEHUTEIHFHO K
pa3IMYHbIM KOHTEKCTaM
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I[IK 4.6 Awnamu3zupoBaTh (PHUHAHCOBO-XO3SHCTBEHHYIO JICSATEILHOCTb, OCYIIECTBIISTH aHAIU3
nH(pOpMAaIUH, MOJTYYCHHOH B X0/1€ IPOBEACHUS KOHTPOJIBHBIX MPOIIEYp, BBIABICHUE U OLIEHKY PUCKOB.

MarepuanbHoe obecniedeHue: VHIUBUAyanbHBIC 3a/IaHUs, TAOJHIA MPOW3BOIHBIX, KOHCIICKTHI
JIEKIIHUH.

3aganue:
1. Ilycth ¢yHKIMA 3aTpat Npu MPOU3BOJCTBE AlIATUTOBOTO KOHIIEHTPATa UMEET BUJIL:

K(x) =4x +Vx + 4.

OHpeI[eJ'II/ITB IpEaACIbHBIC U3ACPKKHU IIPOU3BOACTBA ITPHU YBCINYCHHUN 00BEMa BBIITYCKa Ha Xl =5

en. mna X, =12en.

2. llpenmpusrue mnpou3BOAUT X €OUHHUIl HEKOTOPOH OJHOPOJHOW MPOJAYKLIUH B MECHILL.
VYCTaHOBIIEHO, 4YTO 3aBUCHUMOCTh (DMHAHCOBBIX HAKOIUJIEHUs MpPENIpUATUS OT oObeMa BBIIIycKa
BeIpakaeTcs hopmymnoii f(X)=-3x>+900x -500. MccirenoBaTh OTEHIHAT IPEANPUATHS.

Ilopsinok BbINOJIHEHHS padOThHI:

1. Haxoaum KpuTHUYECKUE TOUKU (PYHKIIHH.

2. IlpoBepsiem, KaKHe U3 HANIEHHBIX KPUTHYECKUX TOUEK JISKAT BHYTPH 33/IaHHOTO OTpE3Ka.

3. Haxonum 3HaueHWs (QyHKIMM Ha KOHLIAX OTpE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
IIONaJaroT B 9TOT OTPE3OK.

4. W3 Bcex NOJIY4YEHHBIX 3HaUeHUH (QyHKIIMM BbIOMpPaeM HauMeHbllee U HauboJibLIee.

Xox pabdoThI:
3amaua 1. [Tycts QyHKIMS 3aTpaT mpu IPOU3BOJICTBE AIATUTOBOTO KOHIIEHTPATa UMEET BUJI:

K(x) =2x ++Vx —1.
OnpeenuTh npeiebHbIE U3AEPKKH MPOM3BOICTBA PH YBEIHYEHUN 00bEMA BBITyCcKa Ha X, = 2

en. nuna X, =10en.

Pemenne.
1) TIpenenbHbIe U3AEPKKH OTO POCT 3aTPaT NPH YBEINUEHHH 00bEMa MPOU3BOICTBA Ha 2 e1. v Ha 10 e
2) Ho npesienbHbIe H3EPKKH 9TO ENIE U 3HAYEHHE TIPOU3BOAHON (PYHKIMH B TOUKE.

o 1
S)K(X)_2+2\/:L
1

9 K'@Q=25  K(10)=27~217

5) mpenenbHBIC U3/ICPKKU MIPOM3BOICTBA COCTABIISIIOT 2,5 IeH.e/l. IpU pocTe 00bEMa MPOU3BOCTBA Ha 2
en. u 2,17 mpu pocte 00BEMOB TTpou3BoACcTBa Ha 10 ef.

BpIroHO 1M JTaHHOMY MPEANPUATHIO HApaIUBaTh IPOU3BOJICTBO, €CIIU YPOBEHb 3aTpaT He
U3MEHUTCS?

C pocToM Nnpou3BOCTBA 3aTPAThl HA KAKAYIO CIEAYIOIIYIO eIMHHUILY IPOIYKIIUN YMEHBIIAIOTCS,
CIIEZIOBATENFHO, B IAHHOM CITydae YBEIIMYMBATh 00HEM IIPOM3BOJICTBA BBITOIHO.

3anaua 2. [Ipeanpusitue npou3BOIUT X eIMHUI] HEKOTOPOI OHOPOIHON MPOYKIIMH B MECSII.
Y CTaHOBIIEHO, YTO 3aBUCUMOCTh (l)I/IHaHCOBBIX HAKOTIJICHHUS TIPEAIPHUATHS OT 00beMa BBIITyCKa
BeIpaxkaercs popmymnoit f(X)=-2x"+600x -1000. MccnenoBars MOTEHIMAT IPEATIPHSATHSL.

Pemenne. @yHKIMSA UCCIIEYETCS C OMOILBIO TPOU3BOIHOM.

1) Haiinem npou3BOIHYO: y’: -6x%+600.

2) Haiiiem KpuTHYECKHE TOYKH:
-6x"+600 =0
Xx=100 - kpuTH4eckas TouKa QyHKITUH.
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3)
V
=
/7' 100 \
[Tomy4aem, uro mpu X=100 QyHKIHS JOCTUTAET MAKCUMyMa.
4) f(100)=39000
BbIiBoJ: priHaHCOBBIE HAKOTUICHHS IPEIPUATHS PACTYT C YBEIHMUCHHEM 00beMa IPOU3BOJICTBA JI0

100 equaMI, mpu X =100 oOHH TOCTUTAIOT MaKCUMyMa U 00beM HakoruieHus paBeH 39000 1eHeKHBIX
enuHull. JlanpHEUIHiA poCcT MPOU3BOICTBA MIPUBOJUT K COKPAIICHUIO (PMHAHCOBBIX HAKOTIICHHH.

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €Cld pabOTa BBIMIOJIHEHA HE IOJHOCTBIO, HO O0BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MO3BOJISAET CACNATh MPABIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 36

«HHTerpan u nepsoodpasnasi. HaxosxaeHue HeonpeaeJleHHbIX MHTEIPAJIOB NIPH MOMOIIU
CBOWCTB HHTEIPAJIOB)»

Heab: Hayuntbcs HaXOOUTh HEONPEAEICHHBIE MHTETPAlbl METOAOM  HENOCPEACTBEHHOIO
MHTETPUPOBAHHUS IIPU TOMOIIY CBOMCTB HHTETPAJIOB

IIpakTnuyeckas padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (YHKIUS, HeNpepbiBHAas (YHKIUSA, MPOU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHHE HaXOAWThb MPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUalIbl; HCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAMMEHbIIWE 3HAaueHUs (YHKUMUN; CTpOUTHh TpapuKd MHOTOWIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaIn3a; MPUMEHATh NTPOU3BOJHYIO IIPH PELICHUM 3a]a4
Ha JBM)KEHUE; pelllaTh MPAKTUKO-OPHUEHTUPOBAHHbIE 33Jaul Ha HauOoJblINE U HAaUMEHbIINE 3HAYeHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKuMM, TepBas M BTOpas NpPOM3BOAHAS (YHKIMM, TEOMETPUUYECKUH U (PU3UUECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; YyMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJbHOU K rpaduky byHKIUY;
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YMEHHUE MHCII0JIb30BaTh IPOU3BOAHYIO [UIA HCCIEAOBAaHUS (DYHKIMM, I HAXOXKACHUS HAWIYYIIEero
pelieHusT B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOOUTh IUIOIIAAN U 00BbEMbI (PUIyp ¢ IMOMOIIBIO MHTErpana;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO JU(QepeHINaTbHBIX YPAaBHEHUH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

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

OK 03. [ImanupoBath U pealn30BbIBATh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BHUTHE,
IPEIIPUHUMATENbCKYIO JESTEIbHOCTh B IPOGECCUOHATIBLHOM cepe, UCIO0Nb30BaTh 3HAHUS 110 IIPAaBOBOM
1 (UHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX KU3HEHHBIX CUTYaIUAX

MarepuajibHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIIbl, KOHCTIEKTHI JICKIHA.

3ananmue:
JIst onTUMH3AIK YKOHOMUYECKUX TT0Kaszareield He0OXO0AMMO BBIYUCIIHTH CIICIYIONINE HHTETPAJIb:

1. _I'Gxg —ixz + 5) 6
S a2t — 1) dae
T2l 4 5x%0dx
S+ Dax

. J(5v%F — 7427 Jax

g N

Kparkue TeopeTnueckue cBeleHHA:
Ceoticmea HeonpeodenenHo2o uHmezpania

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

Ta@zuua OCHOBHbIX UHmMecpaloe

1) Idx=x+C;
Xn+1

Z)Ix”dx: +C,n=-1;
n+1

3) Id—: =Inx/+C;

4) .[exdx:ex+C;

5) Iaxdx=a—+C;
Ina

6) Isin xdx =—-cosx+C;

7) J.cosxdx =sinx+C;

dx ]
8) Icoszx =tgx+C;

9) _[ _dx =—Ctgx +C;
sin? x

=arcsinx+C;

0]
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dx
=arctgx +C..
1+ x? g

11) j

Ilopsinok BbIOJHEHHS padOThI:

COBOKYIHOCTH BCEX MEPBOOOPA3HBIX Il PYHKIMU HA3bIBACTCS HEOMPECIIEHHBIM HHTEIPATIOM.

OcHOBHBIE CBOMCTBA HEONPEIEIEHHOTO UHTETpaja

1) J{Fl) + gl Jae = J fld g+ [ gl) b

2) Jkfladde =k [ fle)dx

HenocpeacTBeHHOE HHTErPUPOBAHUE OCHOBAHO HA MPSMOM HCIOJIb30BAHUU TAOIMIIBI HHTETPajIoOB.
MoryT npencTaBUThCS CIEAYIOLUE CIIyYau:

1) JlaHHBI MHTErpal HAXOAUTHCS HEMOCPEJACTBEHHO I10 COOTBETCTBYIOIIEMY TaOJIHYHOMY
UHTErpaiy.

2) JlaHHBII MHTErpa IMOCiie MPUMEHEHUS CBOMCTB M2 MPHUBOAMTCSA K OJHOMY WM HECKOJIBKUM
TaOJMUYHBIM WHTETPAIaM;

3) JlauHblii ~ WHTErpaj  IOCIAEC  DJICMEHTAPHBIX  TOXICCTBEHHBIX  MPEOoOpa3oBaHUiM, Ha[
MOJIBIHTETPAIbHON (DYHKIMEW W MpHUMEHss CBOWCTBAa M2 MPHUBOAMTCS K OJHOMY WM HECKOJIBKHM
TaOJIMYHBIM UHTETPAJIAM.

Xox pabdoThI:
1. Jlns onTUMH3anKU SKOHOMUYECKHX TOKa3aTesiell He0OXO0MMO BBIYMCIUTD € HHTErPAJIbL:
1) ['tx*dx —mcnonb3yem cBoicTBO 2 U popmyiy 2.

=+
Ix“d:c=:T+c [Mony4um:
2 +1 2
fﬁxzd:r=6f:r2dx=Eu'r—+|:'=6x—+c=2:r!+|:'
2+1 k|
2) J4lx? — x4 Fdx Ucrone3yst cBoiictBa 1| u 2 u, dopmymsr | u 2 mnomydum:
3 2
4 xldr—afwde+12 fde=4" - F L 12r 4 e=207 2474 1220 + ¢
k| 2 3

- mnocrosiHHas uHTerpupoBanuss C paBHa anreOpamdeckol CyMMe TpeX [MOCTOSHHBIX
UHTETPUPOBAHHUS .

3 z
3) J2(ax —10dx =2 [(3x —1)%dr =2 (02 —6x —L)dxr =295 -2 6+ 2r+c=6x" —6x" + 2x 4 ¢

H =4
4) JEE R —pa3JeuM MOUIEHHO Ha X, TIOTydHM:
x3 2t
{x? +3x+4}dx=?+T+4r+ £

1

1
i —_—t1 -
5) Ij—; —ucnonb3yeM Gopmyny 2 [ = tdx = F—+c =T+ = Wr+c
2 2

(I)opMa NMpeaAcCTaBJICHUA Pe3yabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 37
«MHTEerpUpOBaHNe METO/I0M 3aMeHbI NlepeMeHHOID)
Heap padorbl: HayuynThcs BEIYUCIATD HHTErPAJIbl METOJOM 3aMEHBI IEPEMEHHON

IpakTuyeckas padora ¢popmupyer:

[1P64 ymeHue omepupoBaTh MNOHATHSIMH: (DYHKUIMS, HENpepblBHAs (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, ONpee/IeHHbI WHTErpal, YMEHUE HAXOJWUTh MPOU3BOJTHBIC AJIEMEHTAPHBIX (DYHKIIHA,
HCIOJIB3YS CIPAaBOYHbIE MATEpPUAJIbI; UCCIEA0BATh B MPOCTEHIINX cly4yasX (YHKIUA HA MOHOTOHHOCTb,
HAaXOJUTh HAWOONBIIME W HAWNMEHbIIWE 3HAYeHUS (YHKUUN; CTPOUTH TpaduKd MHOTOUWICHOB C
HCIIOJIb30BAaHUEM ammapara MaTeMaTUYECKOro aHaJIN3a; MPUMEHITh IPOU3BOAHYIO IIPU PEIICHUM 3a]ad
Ha JIBIDKEHUE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4ul HA HAHOOJbIINE U HAUMEHBIINE 3HAUCHUS,
Ha HaxXOXJIEHUE MTyTH, CKOPOCTH U YCKOPEHUS;

[IPyl0 ymenue omnepupoBaTh IOHATHSAMHU: HENPEPHIBHOCTh (YHKIUH, ACHMIITOTHI Trpaduka
GbyHKIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIUU, TEOMETPUUYECKHI U (U3UYECKUN CMBICI
MIPOM3BOJIHOM, TIEPBOOOpa3Has, OINpPEACICHHBIA WHTETpall; YMCHHE HAXOJIUTh ACHMIITOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO U KOMITIO3ULIUU (DYHKIIHH,
HAaXOJUTh YpaBHEHHUE KacaTelIbHOU K rpaduky GyHKIINW;
YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO [UISl HCCIEAOBaHUA (DYHKUUN, AN HAXOXKACHUS HAWIYYIIETro
pelieHrsT B MPUKIAJHBIX, B TOM YHCJIEC COLNHMAIHHO-JKOHOMHYSCKHX W (PH3WYECKUX 3amadax, s
OTIpe/IeTICHUs] CKOPOCTH U YCKOPEHUS; HAXOAHUTh IJIOMAAX U 00bEeMbl (PUTyp C MOMOIIbIO MHTErpana;
MIPUBOJIUTH TIPUMEPHI MATEMATHYECKOTO MOJICIIMPOBAHHMSI C TTIOMOIIBIO AU PepeHIINATBHBIX YPaBHCHHUI;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3a1ad TpodheCCHOHATBHONM NeSTEIbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03. [TnanupoBaTh U peaqn30BbIBaTb COOCTBEHHOE PO(ECCUOHATBFHOE U TUYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESATEIbHOCTD B MPO(ECCUOHANBHON cepe, UCTI0Nb30BaTh 3HAHUSI TI0 PAaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

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

3ananmue:
Jl7is onTUMH3AIH SKOHOMUYECKUX TOKa3aTeNneil He0OX0AUMMO BBIYUCIUTD CIEIYIOIINE HHTErPabl:
CJi2y — 57 d

Z'J-d.r

B +35

T — 7 d

J- coax
* Y YEme

. Jtgrds

J' i

1+16x7

[EY

o U A w

Ilopsinok BbIMOJTHEHHE PadOTHI:
B ocHoBe MHTErpupoBaHHUs METOJOM 3aMEHbl NEPEMEHHOH (MU CHOCOOOM MOCTAHOBKH) JIEKUT
CBOWCTBO HHBAapUAaHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEAYIOLIEM: €CIH
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Jfldde =Fl)+ ¢ 1o [ fleddu=F) + ¢, rue ulx) npoussonHas quddepeHuupyemas GQyHKIHS OT X.
3amMeHa TIEpEMEHHOM B HEONPEACICHHOM HHTErpajie MPOU3BOAUTCS C TIOMOIIBIO TOJICTAHOBOK JIBYX
BUJIOM:
1. x=w(t) , tne t-HOBas mepeMeHHass, a ¥(t) HempepslBHO auddepeHmpyeMas QyHKIUS

Jflaz = £l Jp'tt)at
2. t=p{x) rie t-nopas nepemennas, toraa: | Flul) Ju'tddx = [ FlHat

Xoa padoThI:
JIy1st ONTUMM3AIIMN YKOHOMHYECKUX TI0Ka3aTeiel He00X0MMO BBIYMCIIUTD CIEAYIOIINE HHTETPAJIbIL:

l. J-.rz dx

2423
-T.K. (8 + x7) = 3xidx 1o
JI' xP 1J‘d|:g+ 327
8+x? 3 8+ 1
-monaras 8+ x? =¢ , momywnm: 1§ =11n(e) + ¢ = 1nl8 + 27 + ¢
coaxdy o (B
2. I4+3[ﬂz.t' - 'rq..,._g[ﬂzx |
nrerpany: o ~Sortg o= ereta (%) -

3. J- a¥dx dia™y

TIO3TOMY, HCIIOJIb3Yysl MNOACTAHOBKY t = =iny , HIpUXOAUM K Ta6J'II/I‘lHOMy

otz ¢ erf
o

-BOCITOJIb30BABIINCH  OJICTAHOBKOU t=e¢", @OpUBOAMM K TaOJMYHOMY  HHTErpaily

dr .1 _ o
Im_ m'"csm;+c— orEsin ; + e
Ipumeyanue: dx = id[mc + &)

1
rdx = Ed[xzjl

o' dx = dlg")
[l
~ g(1nlx]

coscdx = dizing
dopma npeacTraBJieHUs pe3y/IbTaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 Heyouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBe/IeHUS pabOTHl ObUIN JTOMYIIEHBI OITHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansitue Ne 38
«/HTerpupoBaHue pa3iM4YHbBIMH METOAAMU»

He.ﬂb paﬁoTbl: Hay‘-II/ITBCH HaXOJUTb HHTCTpaJIbl pPa3IMUHbBIMHU MCTOAAMU: HHTCTPUPOBAHUC
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MOJICTAHOBKOU U IIO YaCTSAM.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIHUS, HENpepbiBHAs (YHKLIWSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeeICHHbI MHTErpaji, YMEHHUE HAaXOIUTh HMPOM3BOJIHBIC JIEMEHTApHBIX (DyHKUUH,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HAXOJUTh HAWOOJNbIIMNE W HAWMEHbUIME 3HaueHHWs (YHKUIUH; CTPOMTH TpaguKH MHOTOYJICHOB C
MCTOJIB30BAHUEM arlapara MaTEeMaTHYECKOTO aHalN3a; MPUMEHATh IMPOU3BOJHYIO MPH pPEIICHUH 33734
Ha JBIDKCHHE; PeIlaTh MPAaKTUKO-OPHEHTHPOBAHHBIC 331a4 Ha HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[Ipyl0 ymeHue omepupoBaTh IOHATHUSMH: HENPEPHIBHOCTh (YHKIWHM, aCHUMNTOTHI Tpaduka
¢byHKkuMu, TIepBas MW BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH M (PU3UYECKUH CMBICT
IPOM3BOAHON, IEpPBOOOpa3Has, ONPENCIICHHBIH HMHTETpal; yMEHHE HAaXOAWTh ACHMOTOTHI Tpaduka
(GyHKIMU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIINH (DYHKIIHH,
HaXOJHTh ypaBHEHHE KacaTeJlbHON K rpaduky GyHKIIH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHUH, Ui HAXOXKACHUS HAMIYYIIETO
peuieHus] B NPUKIAIHBIX, B TOM YHUCIE COIMATbHO-)KOHOMHUYECKMX M (HU3MUYECKHX 3ajadax, st
OTIpEJINIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMAIN U 00BEMbI (PUTYp ¢ TOMOIIBIO MHTETpaa;
IPUBOIUTH IPUMEPHI MAaTEMaTHYECKOTO MOACIMPOBAHUS C ITIOMOILBIO TU(PEepeHIINATbHBIX YPaBHCHUH;

Brinosinenue padorsl cnocodcTBYeT GOPMUPOBAHMIO:

OK 01 Boi6upaths crioco0bl penieHus 3agad npoecCUOHAIbHON NeSTEIbHOCTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [ImannpoBath U pealn30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U JTMYHOCTHOE Pa3BHUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B PO ecCHOHaIbHON cepe, NCIO0Ib30BaTh 3HAHUS 10 IPABOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYAIUIX

MatepuajibHoe o0ecnieyeHue:

WuauBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:

Z[J'ISI ONTHUMMHU3AIINU DKOHOMHUYCCKUX noKazaTtejiel H606XOI[I/IMO BBIUUCIIUTDH CIICAYHOIINEC UHTCIPAJIbI:
dx

B+ 3w -
0, [T

- g
[of riig
3. [ xrosxdx
4 I]Ed:r
2

5. J- rda

2ty

Ilopsinok BbIMOJTHEHHE PadOTHI:

1. IlepBble JBa WMHTErpajga pelIAIOTCS METOJAOM 3aMeHbl IepeMeHHOW (3ToT ciyyail
paccMaTpuBaics B IpakTuueckoil padore Ne 35).

2. Crnemyromye HHTETPAIBI PEIIA0TCS METOIOM HHTETPHPOBAHUS TI0 YACTSIM.

WuTerpupoBaHueM MO  4YacTsIM  HA3bIBaeTCs  HAaXOXKIAEGHHWE HHTerpaga 1o  (Gopmyie:
Judd = — [ #du rae uH# HempepbBHO AupdepeHpyeMbie QYHKIIUH OT X.

Unrterpupys 06e 4acTv paBeHCTBa L) = udd + fdu , IOIy4YUM

fd(mﬁ] :fudﬁ +f~c3du

s =fudt‘5‘ +ft‘5‘du,-:u’rrmqa fudt‘? = u? —fﬁdu
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C moMoIIbHo 3Toi (OPMyJIbl BEMUCIECHHE HHTErPala CBOAWTCS K BBIUMCICHUIO MHTErpana [ ddu,
€CJIM MOCTEAHUIN OKaXKEeTCsl MPOIIE UCXOTHOTO.

Xoa padoThI:
BrrauciuThs MHTETpaI METOIOM MHTETPUPOBAHUS 10 YACTSIM:
1. Jir — S)eosxdsx

-riojlarasg U = x — 5; d¥ = cosxdx,

-HalAéM du = dx; ¢ =] cosxdr = sing

-CJICA0BATCIbHO:

JIF':-'T-' — Sleasrdy = [ — Slsing = J‘ sinrdy = (x — Slsine + eosx 4+ ¢

2. Jrovetgrds

—IIyCcTh U = m"ctgx; 8¢ = xdx,
2

&
da: #=—
1:2 ’ ?

-Ha OCHOBAaHUU (POPMYIIBI HAXOIUM
2

-Toraa du =

x
JI'- rorctgrdy = ? aretgr

J‘:cz gr 1 2 ot 1J‘x2+1—1d
> :c+1 :cm'ch—z 1 T

1 g 1
=% Tarctgr — —[f f =3 xierctgr —x+ orctgr) + ¢

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurepun oneHku:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid pa0oTa BBHINOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0O0XOMMOW TOC/Ie0BAaTEIbHOCTH JCUCTBUI; B OTBETE€ MPAaBHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBINIOJTHEHHON 4YaCcTU TaKOB, YTO ITO3BOJISIET IOJyYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBL, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IpakTnyeckoe 3ansitue Ne 39
«Teopema HbroroHa-JleitOHuua. BorunciieHue onpeaeJeHHbIX HHTErpajaoBy

Heap padorbl: HayunThcs BEIYUCIATH ONpeAEIeHHbIA nHTErpai rno ¢popmyie Herorona-Jleitonuma
C IPUMEHEHUEM CBOMCTB OIPEIEICHHOIO UHTErpaa.

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, OmpeeNeHHbI MHTErpal; YMEHHE HaXOIWTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIHM,
HCIIOJIB3Ys CIIPABOYHBIC MaTCpUalibl; UCCICIOBATH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
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HAaXOJIUTh HAuOONbIIME W HAUMEHbIIUE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOWIEHOB C
MCTOJIb30BAHUEM allapara MaTeMaTHYeCKOTO aHali3a; MPUMEHSATh MPOU3BOJHYIO MPHU pPEIICHUH 33734
Ha JBW)KCHUE; pelllaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 337aul Ha HAauOOJbIIME U HAaMEHbINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (GYHKIMH, aCUMITOTHI TIpaduka
¢byHKkuMu, TIepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUUYECKUH M (U3UYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNCHHBIH HWHTErpall; yMEHHE HaxXOJuUTh ACUMIITOTHI Tpaduka
(GyHKIMU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3ULIUHU (DYHKIINH,
HaXOJUTh ypaBHEHUE KacaTeJbHON K rpaduxy ¢byHKIUY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, i HAXOXKACHUS HAMIYYIIETO
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Uit
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (pUTyp ¢ MOMOIIBIO MHTErpaa;
MPUBOJUTH MPUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHUSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUI;

BoinosiHenune padoTsl cnocodcTBYeT GOPMUPOBAHHIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npoecCHOHaIbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03. [1nanupoBaTh U peain30BbIBaTh COOCTBEHHOE PO(ECCUOHATBFHOE U TUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPO(eCcCHOHABHON cepe, NCIOIh30BaTh 3HAHUS 0 TPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

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

3ananmue:
J1J1s1 OIICHKH HAKOIJICHHOT'O JIOX0/1a BEIYMCIIMTE HHTCTPAJIbI:

1. _If 2xldx

4
[(8+2x—x2)dx
22

W

. _]:r"lz rosrfx

(cos x —3sin x)dx

1-x?
2
5 X
IMopsiiok BbINOJTHEHHSI PA6OTHI:

1) Ucnonp3ys TabauIly MHTErpasioB HATH UHTErpal
2) Ucnonb3ys Gpopmyny Herotona — JleiiOnura

A
J#ax=Fe)

5. dx

— o N[Ny

2= P - Fla)

HAaWTH OIPEIEICHHBIN UHTETPa

Xon paborhr:
21.]'[51 OLCHKHU HAKOIINICHHOI'O 10X04a BBIYMCIUTE NHTCIPaJIbI:

1)

2

I 2xidx

1
Pemrenue:
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2 iy 2 (21
_I-Exg.:fx: E_I-xgr:;t’x = E
1 1 3

(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpaa.

{312 2 2 14 2
‘13 2:— 23—13 —_—_(B-T==.7T=—=4_

2+l

+

Ix”dx:

(2) UaTterpupyeM mo TabiuIle ¢ MOMOIIBID CaMO# MOMyJApHON (GopMyITbI n+l

1

3 X
[TosiBUBLIYIOCS KOHCTAHTY - II€JI€COO0pa3HO OTAEIUTH OT U BBIHECTH 3a CKOOKy. [lemaTtb 31O He
00513aTeNIbHO, HO JKEIAaTeIbHO — 3a4eM JINIIHAE BBIYUCICHUSA?

A
[z = FUDf, = P& - Fla)

(3) Hcnomp3zyem dopmyny Hprorona-Jleiibnuma 2 . Cnavana

3
IoACTaBIIsIEM B x BCPpXHHUU NPCAC, 3aTCM — HUXKXHHUU HPCICII. HpOBOI[I/IM JAJIbHCHUIIINC BBIYMCIICHUA U

mojay4acm OKOHYATEIBbHBIA OTBET.
2)

4
_[(8+ Dx—x)dx
2

Pemenne:
4 4 4

4
[8+2x- xzjdeB_l.a?x+ 2[xdx- | xzcixiijg(x}r_g +2 %(f)ﬁz - % )| Z

-2 -2 -2 -2
= 804 — (=20 + (4% — (-29%) —%(43 — (-2 =8. 6+ (164 —%(64+8} =

=45+12- 24 =36

(1) Ucnionp3yem CBOIMCTBA TMHEHHOCTH OINPEACIICHHOT0 UHTETpaJia.

(2) UnTterpupyem no tabiuie, Ipyu 3TOM BCe KOHCTAHTHI BBIHOCHUM — OHU He OyJyT y4acTBOBaTbh B
ITOZICTAHOBKE BEPXHETO Y HUKHETO IIpeiena.

(3) Hna xaxnmoro w3 Tpéx craraeMblx HpuMmeHseM Qopmyny  Herorona-JlelOHuna:

FUO = F(5)- Fla)

Coser: mepex Tem, Kak Hcnoab3oBatb ¢opmyiay Hblorona-Jleli0HMIA, I0JIE3HO NPOBECTH
MPOBEPKY: a caMa-To NepBooOpa3Has HalileHa NPAaBHJIBLHO?

Tak, TpUMEHHUTETBPHO K paccMaTpUBAEMOMY IMpUMEpPY: Mepel TeM, Kak B TMepBOOOpa3HYyIO
3
x
Ox+xf -2
(b yHKITHIO 3 HomCTaBIATH BEpXHUH M HIWKHUWA TPENeNbl, XKENaTelbHO Ha YEpHOBHUKE

IIPOBEpUTh, a MPAaBUIBHO JIM BOOOIE HaWaeH HeonpeneneHHeld uHTerpan? Juddepenuupyem:
f

[8x+x2 —?J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3xg =84+ 2x—x°

[Tonydyena ucxomHas MOABIHTETpaNbHAS (DYHKIHS, 3HAYUT, HEONPEICICHHBI HMHTErpaj Hai/ieH
BepHO. Temepp MoxHO 1 popmynry HeroTona-JIeliOHUIIa TPUMEHUTD.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

Kpurepun ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 0O0BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIIEHbI
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2-3 "Henmouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 40
«BpIyuciieHne onpeieIeHHbIX HHTErPaJIOB MeTO0M 3aMeHbI IlepeMeHHON»
Henb padoThl: HAYYUTHCS BBIYUCIATH ONPEACIEHHBIE UHTErPAIbl METOJOM 3aMEHbI IIEPEMEHHOM.

IIpakTuuyeckas padora popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeesIeHHBIH MHTErpall; yMEHUE HAXOIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIIHH,
UCMOJb3Yysl CIPAaBOYHBIC MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaWOONbIIME W HAUMEHbBIINE 3HAYeHHWs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCIOJIb30BAHUEM allapara MaTeMaTHUYeCKOro aHalu3a; MPUMEHATh MPOU3BOJHYIO IIPHU pPELICHUH 3a7ady
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33[a4i Ha HauOOJbIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxO0XJIeHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI Tpaduka
¢byHKuMu, mepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH M (U3UYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONPENEeNICHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLMHU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3UIIMH (PYHKIIUA,
HaXO/IUTh ypaBHEHHE KacaTeIbHON K rpaduKy byHKINY;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHHUS (DYHKIMHM, I HAXOXACHUS HAWIYYIIEero
pemieHusi B TPUKIAJHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKHX M (U3NYECKHX 3a7adax, s
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOANUTH TPUMEPBI MATEMAaTHIECKOTO MOJISITMPOBAHUS C TOMOIIBIO T epeHIIHaTbHBIX YPaBHEHUH;

Boinosinenue padorsl cnocod6cTByeT GOPMUPOBAHNIO:

OK 01 Boi6upate crioco0Obl penieHus 3agad NpoecCUOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U peair30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B PO ECCHOHATBHOM cepe, NCIOIb30BaTh 3HAHUS 110 IPABOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYAIHIX

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
J171s1 OLIEHKU HaKOIUJIEHHOTO J10X0/1a BBIYMCIIUTE UHTETPAJIbI:

1@ xd

X
x> -6

4
2..[(2x—5)3dx
3
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1
3. ji/x + 2dx
0

1
4, J‘(x3 +1)*x? dx
-1

4
5. jsin[x - Zjdx
5 4
IHopsiok BbINOJIHEHUS PA0OTHI:
1) BeecTr HOBYIO IEpEMEHHYIO
2) Haiitu nuddepennuman
3)BbrurcnuTh HOBBIE TPAHUIIBI MHTETPUPOBAHUS
4) Cnenatb oACTaHOBKY
5) Beraucnuth, mOaydYUBIIUICS HHTETPAI

Xox pabdoThI:
I[JI?I OIICHKH HAKOIIJICHHOI'O 10X0J1a BBIYUCIUTC I/IHTGFpaJII

B xdy
172

BBeneM HOBYIO IEpeMEHHYIO t = x% — &
Huddepennnan Oyner paBeH 6t = 2xdx
Breruucnum rpanunel uHTErpupoBanus t1=25-6=19, t,=36-6=30

L pB2xdy 1 30 dr
BBbIMOSHUM OCTAHOBKY E-rﬁ I

¥og vl ¢

. L 1 _i, 1
Boruucnum, nosyuusiumiics uurerpan ; inl30l-2 inf191=2 in

®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHOE 3a/1aHKE/

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHHUS.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NpPaBUJIbHBIE PE3YylbTaThl M BBIBOABI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IIpakTuyeckoe 3ansiTue Ne 41
«Bpryucienue miomajaeid Gpuryp u 00beMo0B TeJD)

Heab padorsi: HayunThcs BHIYUCIATH MIIOMAAN GUTYp U 0OBEMBI TEJl, UCIIOJIb3YS ONpeleICHHbIE
UHTErPaJIbI

IpakTuyeckasi padora popmupyer:
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[1P64 ymeHue omnepupoBaTh MNOHATUAMHU: (QYHKLUS, HenpepbiBHas (YHKLIMSA, ITPOM3BOJHAs,
nepBooOpasHasi, ONpeaesieHHbI MHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCMOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJUTh HauOONbIIME W HAUMEHbUIME 3HAYCHHS (QYHKUUH; CTPOUTh TpadUKH MHOTOYICHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaIW3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3a1ad
Ha JBW)KCHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpATh MOIXOISIINN M3YYEHHBIH METOX JJISl pEIleHUs 3a/1a4yd, Paclo3HaBaTh
MaTeMaTuueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIMHM, ACHMIITOTHI TIpaduka
GbyHKuMu, nepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENENCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMIOTOTHI Tpaduka
(GyHKLIMU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOI'O U KOMIIO3ULIUH (DYHKIIUH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHH;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ui HCCIEAOBaHUS (DYHKUIMH, Ui HaXOXKICHUS HaMJIy4IlIero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MIPUBOANUTH TPUMEPBI MATEMAaTHYECKOTO MOJICIIMPOBAHUS C TOMOMIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHune wMmoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 33/1a4d, MCCIENOBATh IIOCTPOCHHBIE
MOJICJI C HCIOJb30BaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATH IOJYYEHHBIH pe3ysbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarb IPUKIAAHBIE 3aJadd CPEICTBAMU MAaTEMaTUYECKOIO aHaiau3a, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOT0 XapaKTepa;

[Ipyl9 ymenue BpIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJaud; NOHMMAaHHWE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM NPUPOAHBIX M OOIECTBEHHBIX MPOLECCOB M SBJICHUH; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0sl pemeHus 3agad npodecCuOHATbHON 1eATEeNbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U peair30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 0 MPaBOBOM
¥ (MHAHCOBOM IPaMOTHOCTHU B PA3IMYHBIX JKU3HEHHBIX CUTYAIHIX

OK 06. IlposiBIATe TIpakJaHCKO-NATPUOTHYECKYIO MO3MIHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJAULIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHH3AIMU MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 ConeiicTBOBaTh COXpPAHEHUIO OKpYXKAlOIIeH Cpebl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO NIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYAbTYpHI 17151 COXPAHEHUS U YKPEIUIEHUS 3/10POBbSI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJAEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIe Ha TOoCyJapCTBEHHOM M MHOCTPAHHOM
SI3BIKaX.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. Beruncauts miomazas GUrypsl, orpaHUYeHHON JTHHUSIMHI

a) y=-x"+4,y=0
b) y=x% y=x°
c) y=e*, y=e™, y=4

2.Berancnuts o6beM Tena Y = X2, y =1, eoxpye ocu OY

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1) noctpouth rpapuku GyHKIHUI

2)  HaiTu 00JacTh, OTPAaHHUYCHHYIO YTUMH IpaprKaMu

3)  COCTaBHT OIpEeIEIICHHBI HHTETPA, /IS HAX0XICHUS IJIOMIAId HalICHHOM 001aCcTH

Xoa paGoTsI:
[Tpumep 1: Haiitn mutomaap obmactu D, orpaHn4eHHOM KPUBBIMU Y = X2+ X + 11, y=2X-9, npu

YCIIOBUH,
x<=1
3
r=x" +x-11,
bDiy=2x-9

x sl

[Ipn pemieHnn Takux 3agad cienyer 00s3aTesIbHO HM300pa3UTh HCCIETyeMbl NeOMETPUYECKHIl
00beKT. [l onpeneneHns HUKHETo Mpe/iesia MHTErpUPOBaHMs HaJJ0 HAUTH TOUKY IlepeceueHus! KPUBBIX;
YpaBHEHUE X?+x+11=2 X - 9 umeer 1Ba KOpHs: X = -1 u X = 2. [logxoasmuii Kopess - X = -1. O6mnacts
OrpaHUYEHa CBEpXY Mapabosoi, CHU3Y - IPSIMOii, cripaBa - MpsiMOi X = 1, KpalfHss JeBas Touka - X = -1,
MI03TOMY
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1

|
i i _10
S(D)= _jlli?x 9)-(x* +x- 11)]ir=_11(2-x3+x:]dx= 2Tt . 2—_+_] [ T ==

Ecnu obnacte uMeet 601ee CI0XKHYI0 CTPYKTYPY, €€ cleayeT pa3ouTh Ha MPOCTHIC YaCTH .
[Tpumep 2

a2
BhIUnCINTh 06BEM Tella, MOTy4eHHOTO BPAlleHHeM QHUTYPBI, O'PAHHYEHHON JTHHUAME © 2x— X
=10
Y BOKpYT ocu 4
Pemenue: Kak u B 3a71aue Ha HaXO0X/ICHUE IUIONIA/IU, PellIeHHEe HAYMHAETCH € YepTe:Ka MJI0CKOM

durypsr. To ecTb, Ha IUIOCKOCTH “ HEOGXOZMMO MOCTPOUTH (HIYPY, OrPAHHYCHHYIO JTHHUSMH

y=2x—x°

(R \ 3
KL D . : ..

I/ICKOMafl IIJI0CKada Q)Hrypa 3alITpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W BpallaCTCd BOKPYI OCHU
orq . B pe3yibTaTe BpalllCHUA IMOJYYACTCA TaKasd HECMHOI'O HI/II_[CBI/I,Z[HB.H JeTaromass Tapeiika, KOTopas

CUMMCETpHUYIHA OTHOCUTCIIBHO OCH C}X
O0beM TeJ1a Bpam€HUusi MOKHO BbIMUC/IUTD 11O (bopMy.He:

A
v =nf £ (x)dx
a
Berancnum 00BeM Tena BpaIllCHUS, HCTIOJB3YS TTAaHHYIO bopmyiy:

A ] 2
= ;rrjfﬂ(x).:fx = ﬁj(zx— i dx = ;?T_[ (4x* -4 + xH)dx =
a 1]

0

3 5
P |§=H_ 32 .32 ) lex
3 5] 3 ] 15

o LT st 335007,

OTtBeT:

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

Kpurtepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME C COOIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTENbHO' CTaBUTCS, €CIM pabOTa BBINMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CIIH pabOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansiTue Ne 42
«Ipunoxxenue UHTErpana s peleHHs 3a1a4 ¢ SKOHOMUYECKUM COLEPKAHUEM»
Heap padorbl: HayunThcs NpUMEHATh MHTETPAJI IPU PEILIEHUN IKOHOMUYECKHUX 3314
IpakTuyeckas padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIUSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHbIX (YHKLHUH,
UCTOJB3Ys CIPABOYHBIC MAaTE€PHUANIbl; HCCIEI0BATh B MPOCTEHININX Cirydasx (pyHKIIMM HA MOHOTOHHOCTD,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAuYeHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCIIOJIB30BAaHUEM ammapara MaTeMaTU4YeCKOro aHaJIM3a; MPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a/1ad
Ha JIBKEHME; pellaTh MPAKTUKO-OPUEHTUPOBAHHbIEC 33[jaul Ha HauOOJbIIMEe U HAaUMEHbLINE 3HAYEHUs,
Ha HaxO’KJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIININ HM3Y4YEHHBIH METOJ JAJS pElleHUs 3a/laud, pacro3HaBaTh
MaTeMaThuueckue (akThl U MaTEMaTHYECKHE MOJIENM B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM PpPOCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[Ipy 8

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI Tpaduka
¢byHkuMu, nepBas M BTOpas NpPOM3BOJIHAs (QYHKLUMH, TEOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONPENEeNICHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLMHU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3UIIMH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy byHKIUUT;
YMEHHE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHHUS (DYHKIMHM, I HAXOXACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMMUYECKHX W (PHU3MYECKHX 3ajayax, s
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH IPUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHMSI C TOMOULIBIO AUPPepeHInanbHbIX YPaBHEHUH;

[IPyl8 yMeHne MoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPA)KCHUS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 3a/1a4M, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amImapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX MMOHATUN W BEJIUYMH, PEIIATh CBA3AHHBIE C HUMH
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYUYECHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHMYECKOTO aHaliu3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOMALINI METOJA AJSl pEUIeHMs 3a/ladyM; MOHUMaHHE 3HaYUMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHYECKOU HAYKH.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Boi6upats criocoOsl penieHus 3aad NpopecCuoHaIbHOM 1€ TeNbHOCTH IPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

1K 4.6 Ananu3upoBaTh (PUHAHCOBO-XO3SICTBEHHYIO JI€ATEILHOCTh, OCYIIECTBIIATh aHAIU3
nH(pOpMalKY, TOTYYEHHON B XO/I€ MPOBEACHUS KOHTPOJIbHBIX MIPOLIEYP, BHISBIEHUE U OLIEHKY PUCKOB.

MarepuanbHoe o0ecnieyeHme:
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I/IHI[I/IBI/II[yaJ'IBHBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKThI J'IeKHI/If/'I.

3aganue:

1. Beiuucnuth 3anmac mpoaykumu K Ha CKIaae, Kakoil oOpa3yercs 3a pabouyuil JeHb, €Clu
OCTYIUICHHE MPOLYKIMK OMHChIBaeTcs (yHkimeit f(t) = t* + 4t + 1 (paGoumii neHb cocraBiser 8
4acoB).

2. Bamana ¢yHKIMsS npenenbHbIX m3gepikek f(X)=3x?+Xx+50. Haiitn GyHKIMIO H3IEpKeK

F=F(X)u BbIYHCIUTD U3ICPKKH Ha N3roToBiieHue 10 equHuUI] TOBapa.
3. Onpenennutb 00BEM MPOAYKIIUH, MIPOU3BEICHHON pabouuM, €CM MPOU3BOIUTEIBLHOCTh TPyIa

xapakrepusyercst pynkmmeii f (t) =—2t* +10t. OnpenenuTs BBIpabOTKY pabouero:a) 3a Bech paboumii

JIeHb;0) 3a B yac pabOThI;B) 3a MOCIAEAHUIN Yac pabOThI, €CITH MPOJOJKUTEIHLHOCTh pab0Yero JTHs 8 4acoB;
I') TPOBECTH IKOHOMUYCCKUH aHATIN3 3a]JauH.

IMopsa0K BHINOTHEHHS] PA0OTHI:
t

1) 3anucars GpopMyiTy, HCIOIB3YS ONPeaeICHHbIH nHTerpan V :J- f (t)dt
&

2) BbIYKCIIUTD ONpEeICHHBIH HHTETPa

Xox pabdoThI:

IMTox npeenbHBIM (Map)XKUHATBHBIM) 3HAUYCHUEM MOKA3aTeNsi B 9KOHOMHYECKOM aHAIN3E TPHHSTO
MOHUMAThH MPOM3BOAHYIO (DYHKIIMH 3TOTO IMoKaszarens (eciu 3ta (QyHKIUS HempepbiBHA). [IpenenbHbie
BCIIMYMHBI  XAPAKTEPU3YIOT IMPOICCCH3MEHEHHUS 3KOHOMHUYECKOr0 OOBEKTa [0 BPEMEHH MM
OTHOCHTEJIbHO HEKOTOporo (akropa. OHH BBIPAXKAIOT MPHUPOCT COOTBETCTBYIOIIETO IMOKA3aTels B
pacuere Ha eMHUILY IPUPOCTA OIPEICISIONIEro ero GpakTopa.

B Kypce MHKpPOIKOHOMHUKH YacTO MPUXOAUTCS HAXOAUTh 3KOHOMHYECKHE (QYHKIHH 0 HX
M3BECTHBIM IMPEICIbHBIM BEIUUMHAM, T. €. UckaTh camy ¢yHknuto f(X), 3Has Tonbko f [1(X) . [Tockonbky
¢byukuus f(X) sBnsercs nepBoodpasHoil ¢pyHkimu f [1(X), To HAXOXKICHHE CBSI3aHO C UHTETPUPOBAHHEM
ymxmuan: [ fT(x)dx = f(x) + C. Takum 00pa3oM, YTOOBI HATH PKOHOMHMYECKYIO (YHKIHMIO MO €€
npeeNbHOM, HEOOXO0AUMO MPOUHTETPHUPOBATH MPEACTBbHYIO () YHKIIHIO.

1. Beuucnute 3amac mponaykuumu K Ha CkJaze, Kakoil oOpasyercs 3a pabouyuil JIeHb, €Cld
TOCTYIUICHHE TIPOJYKIMH OmchBactes pynkimeit f(t) = 3t> + 2t + 3 (paGoumii neHb cocrapmsier 7

YacoB).
Pewenue.
— (7 (a2 — (+3 1 +2 7 _ 3 2 —
K = f0(3t +2t+3)dt =+t +3t)|0 = 7°+ 7+ 3 x 7 = 413 equnur ToBapa.
PaccmoTpuMm 3amady 00 H3epKKax MPOM3BOJACTBA. M3IepiKKU MPOM3BOJCTBA — 3TO PACXOJBI,

JICHEKHBIE TPaThl, KOTOPbIe HEOOXOIMMO OCYIIECTBHUTD JUIS CO3JaHUs IMHHIBI TOBapa, a MpeaebHbIE
U3JICPKKH XapaKTepU3YIOT JOMOJIHUTENbHBIE 3aTpaThl Ha MPOM3BOJCTBO €IUHHIIBI JOMOJHUTEIbHOM
MIPOTYKITHH.

2. 3amana (yHKIMA npenenbHbIX m3fepikek f(X) =2x"—2x+90. Haiitu (yHKIMIO H3IEpKEK
F=F(X)u BeraucIuTh M3EPKKH Ha N3TOTOBJICHHE 15 enHUII TOBapa.

Pemenue:

HpI/I NMOMOIIHN UHTCTPHUPOBAHUS HAXOAHUM HU3JCPKKH HAa U3TOTOBJICHUC 15 CAWHUI] TOBapa
15

2
(2% = 2x+ 90)dx = G =% + 90x)|105 = 3375y.e.
0

OyHKIUA U3AECPKEK:
2
F(x) =§x3 —x2490x +C
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3. Ompenenuth 00beM MPOIYKIIUH, MPOU3BEACHHONW pabOYUM, €CIIH MPOU3BOIUTEIBLHOCTh TPYyIa
xapaktepusyercss Gpynkuueit f (t) = —3t” +18t. Onpenenuts BepaGOTKy pabGouero:a) 3a Bech paboumii
JIeHb;0) 3a TpeTuid yac paboThI;B) 3a MOCIEAHUN Yac paOdOThI, €CIU MPOIOJDKUTEIILHOCTh pabouero nHs 6
YacoB;I') IPOBECTH YKOHOMHUYUCCKHI aHATH3 33Ia4H.

Pemrenue: Ecnu HenpepwiBaas ¢ynkuus f(t) xapakTepusyer npousBOIUTEIBHOCT TPyIa padovero
B 3aBUCHMOCTH OT BPEMEHH t, TO 00BEM MPOAYKIIMH, TIPOU3BEACHHON PabovnM 3a IPOMEKYTOK BPEMEHH

t
OT t1 J10 tp OyaeT BeIpaxkathest popmynoit:V = I f (t)dt . B mamewm ciyuae f (t) = —3t> +18t
tl

Haiinem obmryro BeIpaboTKy pabodero 3a Bech JIeHb (6 4acoB)

T (§ gl J’ . 6
O=[f(t)dt = [(-3t" +18t)dr = (-7 +9t~) 0" 108 (v.e).
0 0

Onpenenum BeIpaOOTKY pabodero 3a TpeTHii 4ac padboOThI
3 3 .9 3 > 13 _
O=[fOdt=[(=31" +180dt = (=17 +9t7)|_=26(r.e)
) 2 <
OmnpenenuM BBIPaOOTKY pabodero 3a MOCIEAHIN 4ac padoThI
6 6 5 S [
O=|[f(t)dt=[(=3t" +18)dt = (-t +9t7) : =8(v.e)
5 5 -
BepositHO, paboTa yromutenbHa U TpeOyeT OOIBIIOro HAMPSHKEHUS, IIO3TOMY K KOHILY JTHS MajaeT
MPOU3BOIUTEIILHOCTD TPY/IA.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJYYHUTH MPABWIbHBIE PE3YNbTaThl U BHIBOJBI; B XOE
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 3.2 UnuTerpas u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 43

((HpI/IJ'IO)KCHI/Ie HUHTCrpaia ajigd peuICHusA 3a1a4 ¢ 9KOHOMHUUYCCKUM COACPKAHUCM)

He.]'lb paﬁoTbIZ Hay‘-II/ITBCSI MNPUMCHATH UHTCTpPAJl TP PCIICHUHN SKOHOMUYCCKHX 3a/1a4

IpakTuyeckasi padora popmupyer:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (YHKLUSA, HENpepbiBHas (YHKIMs, MPOU3BOJHAS,
nepBooOpasHasi, ONpeaesieHHbI MHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCMOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HauOONbIIME W HAUMEHbIIME 3HAuYeHUs (QYHKIUN; CTPOUTHh TIpauKd MHOTOYJICHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaIW3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3a1ad
Ha JBW)KCHUE; pelllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HA HAauOOJbIIME U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN W3YYEHHBIH METOJ JJISl pEIleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTuueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTHYECKON HAYKU;

IIpy 8

IIpyl0 ymenue onepupoBaTh IOHSTUSAMHU: HENPEPBIBHOCTh (YHKIMHU, ACHUMITOTHI TIpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENEeNEeHHbIH HMHTErpajl; yMEHHE HaXOAWUTh ACUMIITOTHI Ipaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YaCTHOTO U KOMITO3UIINH (PYHKIIHA,
HaXOJUTh YpaBHEHHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO JUIS HCCIEAOBAaHUS (DYHKIHUH, Ui HAXOXKICHUS HAMIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE COLUAIBHO-3KOHOMUYECKMX M (U3MYECKUX 3ajayax, s
OIIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IJIOWAAM U 00beMbl (PUIyp C MOMOIIbIO MHTETpaja;
IPUBOAUTH PUMEPBI MATEMAaTUUYECKOT0 MOJICIIMPOBAHUS C TOMOIIBIO JU(epeHInanbHbIX YPAaBHEHUH;

[IPyl8 yMmeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jla4M, MCCIEAO0BATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM armapaTta anreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEINU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJIE€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; peuarb NPUKIAJHbIE 3aJaud CPEACTBAMM MAaTEeMaTH4YECKOro aHajlin3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METON JUISl PEUIeHMs 3a/Ja4M; MOHMMaHHE 3HAYUMOCTH
MaTEeMaTHKU B W3YYEHHM MPHUPOJIHBIX U OOLIECTBEHHBIX MPOILIECCOB M SBJICHUN; YMEHUE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKW B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPBl MaTEMaTHYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0s! penieHus 3agad npohecCHOHATbHON 1eATEeNbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

I[IK 4.6 Amnamu3upoBaTb ()MHAHCOBO-XO3SICTBEHHYIO JE€ATEIbHOCTb, OCYIIECTBISATh aHAIMU3
uH(OpMaInH, MOJyYeHHOH B X0JI1€ MPOBECHUS KOHTPOJIBHBIX MPOLIEYD, BISIBIEHUE U OLIEHKY PHCKOB.

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IeKHPIfI.

3aganue:

1. Haiitu cpenHee BpeMsi, 3aTpadyeHHOE Ha OCBOCHUE OJHOTO U3JEIHS B TIEPHO OCBOCHUS OT X1=40
110 x2=80 m3enuii, eci QYHKIMS N3MeHeH s 3aTpaT BpeMern t(X)=110x 2 u.

2. OmpenenuTh IUCKOHTUPOBAHHBIN JIOXOJ] 32 YEThIpE roja MpH MPOLEHTHOH craBke 12 %, eciu
MEPBOHAYAILHOE KAIUTATIOBIOKEHHE COCTaBWIO 10 MIH. py0. M HaMeyaercsl ©KEroJHO KaruTal

yBeJIWYUBaTh Ha | MIH. pyo0.

ITopsinok BbINOJHEHHS PadOTHI:
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t
1) 3anucarb GpopMyiry, HCIOIB3YS ONpEaeIIeHHbIM naTerpan V :J- f (t)dt
tl

2) BbuuciuTh OnpeaesieHHbIA HHTErpa

Xox padoThI:

ITycts u3BectHa ¢ynkuus t=f(X), onuceiBaroas U3MEHEHHUE 3aTpaT BPEMEHH t HA W3rOTOBIICHHS
W3JIeNMs, B 3aBUCHUMOCTH OT CTEIICHH OCBOCHUS IPOW3BOJCTBA, TJI€ X - MOPSAIKOBBIA HOMEp HM3ICIUS B
naptun. Torna cpennee Bpems t,, 3aTpaueHHOE HA M3TOTOBJIECHUE OJHOIO M3JENHUS B IIEPHOJ OT X1 JI0 X2
W3JICNTUNA BBIYUCIISIETCS TIO TEOPEME O CPETHEM:

¢ 1

X2

cp Ef t(x)dx

OYHKIHS H3MCHEHHS 3aTPaT BPEMEHH Ha H3TOTOBJICHNME m3neuii t=f(X) gacto mMeer Bu: t=ax”
e & — 3aTpaThl BDEMECHHU Ha [IEPBOE H3/IeNHe, D — moKa3arelb MPOU3BOJICTBEHHOTO MPOIIecca.

3amgaya 1. Haiiti cpemHee BpeMsi, 3aTpayeHHOE HA OCBOCHHME OJHOTO W3JCIHS B IEPUOJ OCBOCHHUS
oT x1=50 10 x,=75 u3nenuii, ecnu QyHKINS U3MEHEHUS 3aTPaT BPEMEHU
t(x)=100x 2 4

PemeHHe

-1/2 4, — 100 <~ 1/2 4y = 8x1/2
== Sof °10x~1/2dx 5f50 dx = 8x | ~ 12,7 u.

HeHHOCTL JICHEKHBIX CPeNICTB M3MeHseTcss co BpemeHeM. 100 pyOnelt, moiaydeHHbIE uepe3 MSITh
JIET, UMEIOT UHYIO (B OOJIBILIMHCTBE CIIy4aeB, MEHbIIYI0) HEHHOCTh, yeM 100 pyOieil, KOTOpble UMEIOTCS
B HaNIM4YMK cerojHs. MMeronuecs: B HATMYUK JICHEKHBIE CPEICTBA MOKHO MHBECTHPOBATh B OAHKOBCKUI
JETIO3UT WIIM JII00O0W JAPYroil MHBECTUIIMOHHBIA HMHCTPYMEHT, YTO OOECHEeYUT MPOLEHTHBIN noxon. To
ectb 100 py0. cerogns, maror 100 pyO. Iuiroc MPOIEHTHBIA A0XO0J dYepe3 maTh JieT. OmnpeneneHue
HA4YaJIbHOW CYMMBI 10 €€ KOHEYHOW BEIMYMHE, MTOJYYEHHOW uepe3 BpeMs t JIET MPU TOJOBOM YIAEIbHOM
MIPOLIEHTE P, HA3bIBAECTCA TUCKOHTUPOBAHUEM.

JIMCKOHTHPOBaHHAsI CTOMMOCThH JIEHEAKHOTO MMOTOKA yepe3 T JIeT pH HEeNPEPhIBHBIX POLEHTAX:

K =[] f(Detdt,

rne K- TUCKOHTUPOBaHHASI CTOUMOCTh JIEHEKHOTO TTOTOKA;
f(t) - ymkims, 3amaronias AeHEKHBIN MOTOK B JIF000 MOMEHT BPEMEHH;
Pp-TIPOLIEHTHAs CTaBKa,
t-IMCKOHTHPOBAaHHBI MOMEHT BPEMEHHU;

3anava 2. OnpenennuTs TUCKOHTUPOBAHHBIN JOXOJ 3a YEThIpe rojia Mpu NpoueHTHoi craske 10 %,
€CJIM TIepBOHAYAJIbHOE KaIllWTalOBIOKeHUE cocTaBwio 10 MiH. py0. M HaMedaeTcs €XXEroJHO KaluTal
yBEJIMYMBATh Ha 5 MIIH. py0.

Pemrenne. CocraBuM  QyHKIHWIO, 3amaronlylo  jgeHexHbelid  motok  f(t)=10+5t. Torma
JMCKOHTHPOBAHHAS cyMMa KaIlUTaJIOBIIOKEHHSI BHIUMCIISAETCS:

f(10+5t)e_°1tdt—|u_10+5t dv=-e

—-0.1t |
du=5dt v=-10e 01

4
= —10(10 + 5)e™ >[5 + 50f e 01tdt = —300 7% + 100 — 500e "1 |¢ =

0
= —800e~%* + 600 ~ —536,9 + 600 = 63,1 mIH.pyO
OTO 03HAYaeT, YTO IS IMOJIyYE€HHUs OJMHAKOBO HApaIleHHONM CyMMBI uepe3 4 roja exeroaHble
kanuTanoBinoxeHust ot 10 1o 30 miH. py0. paBHBI OJTHOBPEMEHHBIM MEPBOHAYAIBHBIM BIOXKEHUsAM 63,1
MJIH. py0. IpU TOM K€ NCUUCIIIEMOM HEeNTPephIBHOW MPOLIEHTHON CTaBKe.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ouenka "Xopouo' CTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIICHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTW TakKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

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

Tema 4.1. KoopanHaThl 1 BeKTOPbI
I[IpakTuyeckoe 3ansaTue Ne 44

«BekTopsbl. /leiicTBUs ¢ BekTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOYKaAMM)

Heap padorbl: HayuuThcs BBINOIHATH JIEHCTBUS C BEKTOPAMH, HAXOJIUTh PACCTOSIHUE MEXAY
TOYKaMH.

IIpakTHyeckas padora ¢popmupyer:

[1P613 ymeHnue omepupoBaTh MHOHATHAMH: TPSMOYTOJbHAsE CHUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOU3BEJCHNE BEKTOpAa HA YUCIIO; HAXOAWUTh C MOMOUIbI0 M3YyYEHHBIX (POPMYI KOOPAUHATHI
CEpeNHBI OTPE3Ka, PACCTOSHUE MEXY JBYMS TOUKAMU;

[Ipyl7 ymenue cBOOOHO ONEpUPOBATh MOHATUSIMU: MPSIMOYTOJIbHAs CUCTEMa KOOPJUHAT, BEKTOD,
KOOpJAMHAThl TOYKH, KOOpPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, IPOM3BEIACHHE BEKTOpAa Ha YMHCIIO,
pasjokeHue BeKTopa Mo 0a3ucy, CKaJIIpHOE MPOU3BEACHHE, BEKTOPHOE IPOU3BEAEHHUE, YTOJl MEXIy
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOJ JUIsl PELICHUsS] T€OMETPUYECKUX
3aJa4y M 3a7ad JPYyrux Yy4eOHBIX MPEIMETOB; ONEpPUpOBaTh MOHATHSAMM: MaTpuma 2x2 u 3x3,
OIIPEAEIUTENb MAaTPHILIBI, FEOMETPUUECKUNA CMBICIT ONPEAETUTENS.

Boinosinenue padorsl cnocod6cTByeT GOPMIUPOBAHMIO:

OK 01 Bribupath crocoObl pemeHus 3a1ad npoeCCHOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3ananmne:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIIUU
p- MecsILl pOKICHUS

—

1. Maubr aBe Touku: A(mu —n:0) m Bip —n Z).Pa3znoxkuTte BekTOop AB 1O BekTopam 0Oa3uca u
HaWJIUTE €ro JJIHY.
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- > - -
- - d d
2. Jamel Bektopsl a=Pi—j+MK wu b=ni+pk Haiizute KoopaWHATEI BeKTOpA

c=ma-nb.
2 - - -
3. Beriunciaure cKalApHOE TPOU3BEICHHE BEKTOPOB (a—2b)-a, €eciu a:{— m; n; p} u
S
b ={0;—p;n}.

N

N
4. Tlpu KaKOM 3HAYEHUU +i# BEKTOPBI a= {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJUTMHEAPHBIMH?

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
1. BumMaTenbHO 03HAKOMBTECH C YCJIOBHUEM 3adaHUs.

2. Tlonmb3ysich KOHCHEKTaMH JICKIUH, MOAOEpHTEe HYXHYH (OpPMYITy WIA COOTBETCTBYIOIIEE
yCIIOBHUE JJISl PEeLICHUS 3a1a4H.

Xox pabdoThI:
3agaya Ne 1. Jlanel Toukm 4(—3:1; -1 m B (& —4: 17,

—
Paznioxxure BekTop AB 10 BeKTOpam 0aswica W HaAlJAHUTE ero JTUHY.
Pemenue.

1) AB = {2 — (-3);-4 —11—(-1)} = {5,-5;2} - xoopauuats! BekTOpA.
2) Paznoxum AB 10 BEKTOpaM Oa3uca:

AB=5i-5+2k.

3) dnuny ‘ AB| HaiizieM 1o popmyse:

a=\xt+y? 27
= /52 +(-5)% +22 =64 =/9.6 =36 .
3amayga Ne 2,
Tasoi excropst 3= i—3 J+K 1 B — 2i+ K Hailute xoopanmarst pexropa ¢ — a— 25 .Pemenie
= {1-31}.
b={-201}; 2b={40:2).
C=a-2b={:-31)~ {- 40:2)=fL— (-4);-3-01- 2} = 5,-3-1].
3amaua Ne 3
Burmcmure cransproe nponssexerie (2a+ ), ecmn @ = {:0;3} u b= {2,-11}.
Pemenue

1) Haitném koopauHaTsl 2 2 :
-
2a=1{2,0,6}
2). Haiiném koopauHaTsl 2 a+b:
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2a+b= {206+ 2-11}= {417},

3). Haiiném ckansipHoe npou3BeeHue:

(2a+b)-a=4-1+0.(-1)+3.7=25.
OTBerT: 25
3amaua Ne 4.

- > 3
4. ITpu KaKOM 3HAYEHUH #x* BEKTOpHI A = {4;—6; X} ub=4q- ;Z ;3¢ OYIyT KOJTMHEAPHBIMH?

N |-

VYcioBre KOIIIMHEAPHOCTH BEKTOPOB:

S X, Y.
a W b KOJUIMHEApHBL, €CIU —— = —— =

X, Y

N|N
[y

N

[Tonyunm:

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHOM YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBL, B XOJ€
IpOBe/IeHUs pabOTH! ObUTH JTOMYIEHb! OLIHOKH.

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

Tema 4.1. KoopanHaTsl 1 BEeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 45

«JlekapToBa cHCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PAaBHEHH NPAMOM, OKPY:KHOCTH. Pemienne
32124 HA PaCIOJIOKEHH e MPAMBIX HA IVIOCKOCTH

Hean padorbl: HayunThes pemaTs 3a1a4d Ha HaxO0XKJICHUE YPAaBHEHUU MPSMBIX U OKPYKHOCTEM,
Ha PacCIOJIOKEHUE NPAMBIX Ha IUIOCKOCTH.

IpakTuyeckasi padora popmupyer:

[1P613 ymeHue omepupoBaTh TOHSATHAMH: TPSAMOYTOJbHAs CHUCTEMa KOOPAHMHAT, KOOPIMHATHI
TOYKH, BEKTOpP, KOOPAHMHATBI BEKTOPA, CKAIPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOpPAMH, CyMMa
BCKTOPOB, IMPOU3BCACHUEC BCKTOPA HAa YHUCIIO; HAXOAWUTH C IMOMOIIBIO U3YYCHHBIX CbOpMy.TI KOOpAWHATBI
CEepEAUHBI OTPE3Ka, PACCTOSTHUE MEXKIY ABYMS TOUKAMH;
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ITpyl7 ymenune cBOOOAHO OmepUpOBaTh MOHATHSIMU: MPSIMOYTOJIbHAS CHCTEMAa KOOPJIUHAT, BEKTOD,
KOOpJAMHATHl TOYKH, KOOpDAMHATHl BEKTOpa, CyMMa BEKTOpPOB, IpPOU3BEIACHHE BEKTOpa Ha YHCIIO,
pa3iioKeHne BEKTOpa MO 0as3ucy, CKaJspHOE MPOU3BEICHHE, BEKTOPHOE NPOW3BEICHHE, YTOJd MEXKIY
BEKTOpAaMH; YMEHHE MCIOJIb30BATh BEKTOPHBIA M KOOPAMHATHBIA METOM Ul PELICHUS F€OMETPUYECKUX
3a1a4 M 337a4 JPYTUX YYEOHBIX MPEAMETOB; ONEPHUPOBATh MOHATHSAMU: MaTpuma 2x2 u 3x3,
OTIPEICNIUTENb MAaTPHIIBI, FEOMETPUUECKUI CMBICIT OIIPEeTUTENS.

BoinosineHne padoTbl cioco0CcTBYET (JOPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIMYECTBO OYKB B (haMUJTUHU

p- Mmecsn poXIaACHUS

1. Haiitu Touky nepecedeHus npsMpIx: mx —py+n=0 nu x—y—p=10.

2. HaiimuTe OCTPBIN YroJ MeXy IPSIMBIMH:

met+ny—p=0umnc—py—nm =0,

3. CocraBbTe ypaBHCHHE NPSIMOM, MMapaJICIIbHON mpsiMoir PX+ Y —m =0 u npoxozsmeld depe3
TOUKy Al{—n; 1].

4. U3 Touku A(m; —1) Ha mpsamyro nX+ py+1=0 onywmweH nepnesaukyisp. CocraBbTe €ro
YpaBHEHUE.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHUMaTenbHO 03HAKOMBTECH C YCIIOBHEM 3a/IaHUS.

2. Tlonp3ysick KOHCIIEKTaMHU JICKIIUH, TOAOEpUTEe HYXKHYHO (GOpMYITy HIH COOTBETCTBYIOIICE
YCIIOBHE ISl pEILICHUs 3a7a4n

Xoa padoThi:

3amaua Ne 1

Haiitu Touky nepeceyeHus: NpsiMbIX:
2x+3y—-12=0wu x—-y-1=0.
Pemmmm cucremy:

2X+3y-12=0, 21+ 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+Yy; x=3.

Otser: Touka M (3;2].

3agaya Ne 2
OHpe,Z[CJ'II/ITB yroJj Mexay IpaMbIMU, 3aTaHHBIMHA YPABHCHUSMU:
2Xx—3y+6=0u x+5y—-2=0.

Pemenne

Haiinem yrnosbie KO3 GUIIUEHTHI ITUX IPSIMbIX:
2X -3y +6=0; X+5y—-2=0
-3y =-2X—6, Sy =—-X+2,
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=Zx+86, —_Tx+Z,
y y=—gX+g
2 1
k = k = ——,
'3 2 5
[ToncraBuM HalieHHbIE 3HaYeHUs k, 1 k, B popmyiy:
1 2 13
k, —k T
to=—2—1 tgp= 5 3 __15__4
Tk, 97 1, 2 13
1+(-2)-=
5 3 15

tgp=-1 ¢=135".
[TonydeHHBIN yroa Mexay HpsAMbIMH - Tymol. CMEXHBIH ¢ HUM, OyAeT OCTpbIH, TO €CTh

¢, =180° —135° =45°,

3amaua Ne 3

1. CocraBbTe ypaBHEHHE NPSIMOM, MapaieabHON npsamon 5X + 3y —7 =0 u npoxonsuieil uepes
Touky A(-2;6).

Pemenne
CocraBum YpaBHEHHE Iy4yKa IIPSIMBIX, IPOXOJAIINX qyepes TOUYKY
A(-2;6).

y—6=Kk(x+2)

Haxoaum yrinoBoit ko3¢h(GUIMeHT JaHHOW IPSMOIA:

3y=-5x+7,

yo Syl o5

37 3 ' 3
Tak kak npsiMble apaIedbHbl, TO K, = — > YII0BOM KO3(QGUIUEHT UCKOMOM MPSAMOA.
3

[ToncraBuM HalineHHOe 3HaueHne K, = —g B YpaBHEHUE My4YKa NPSIMBIX:
y—-6=Kk(x+2);

nocje npeodpa3zoBaHus MOTYUHUM:

5x+3y-8=0.
3agaua Ne 4
U3 touku A(-3;5) na npsimyio X — 2y + 3 =0 omyiueH nepneHaukyssip. Hamucars ero ypaBHeHue.
Pemenne
CocTaBuM ypaBHEHME ITy4Ka MPSAMBIX, IPOXOIAIINX YEPE3 TOUKY

A(—3:5),

y—5=k(x+3).
Haiinem yrinosoii koaddunuent k, npsmoit X —2y +3=0;

—2y=—X-3;

L3,

2 2
1
k, = >
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1

VunTeIBasg YCIOBHE TEPIEHIMKYISAPHOCTH TNPAMBIX: K =—k—, HalJleM YpaBHEHHE HCKOMOU
2

NPpAMOi1
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otser: y+2x+1=0.

(I)opMa NMpeacTraBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

OuneHka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckoe 3ansaTue Ne 46
«Pemenue 3a1a4 Ha NapaJLIeJIbHOCTD M NIEPIEHANKYJISIPHOCTD NPSMOM M IJIOCKOCTIDY

Heab padorsi: HayunThes pemars 3ajaun Ha NapauieIbHOCTh U NEPIEHANKYISIPHOCT MPSAMON U
IIJIOCKOCTH, MCIIOJIB3Ys IPU3HAKU MapAIICIIBHOCTU U NEPIEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH.

IIpakTnuyeckas padora popmupyer:

I1P61 B1ageHne MeTOAAMHU JI0KA3aTENbCTB, AITOPUTMAMHU PELIEHHs 3a/1a4; yMEeHUEe (GOpMYIUPOBaTh
ONpEIEICHUS, aKCHOMBI M TEOPEMBI, NTPUMEHATh HX, IMPOBOJAUTH JOKA3aTEIbHBIE PACCYKIECHHS B XOJE
pelieHus 3a1ay;

I1PGY ymeHue onepupoBaTh MOHATHUSAMU: TOUKA, MPsMasi, IUIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHBIN
yroJ1, CKpEeIUBAIOLIUEC IPAMbIE, TapaJLIEIbHOCTD U NMEPIEHIUKYISAPHOCTD NPAMBIX U IIJIOCKOCTEH, Yroil
MEXIy NPAMBIMH, YTOJ MEXKIY NPSIMOU U TUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU
10 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPAMBIMU, PACCTOSIHUE MEXAY IIJIOCKOCTSMU; YMEHUE HCIIOIb30BATh
IpU pELIeHUH 3aJa4 H3ydyeHHble (PaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[IPG12 ymeHue omepupoBaTh NOHSTHSIMH: JBHKEHHE B IPOCTPAHCTBE, MOA0OHBIE (GUTYPHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHUE IUIOMIAJIe MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NpH
pelnieHny 3a1ay;

[Pyl ymenue onepupoBaTh MOHATHAMU: ONPEACICHUE, aKCHOMA, TEOPEMA, CJIEICTBUE, CBOMCTBO,
MPU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHbIE (DOPMYIHPOBKU; yMeHHE (GOpPMYyIUpoBaTh oOOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPBI, MCIOIb30BaTh METON
MaTeMaTHYeCKOW MHIYKLIHH; IIPOBOANTH JIOKA3aTEIIbHBIE PACCYKIEHUS IIPU PEIICHUH 3a/1a4, OLlCHUBATh
JIOTUYECKYIO IIPAaBUIIBHOCTD PACCYKICHUN;
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[IPyl4 ymenume cBOOOTHO OMEpUPOBATH MOHATHUSAMH: TOUYKA, MpsiMasi, MIOCKOCTh, MPOCTPAHCTRBO,
OTPE30K, JIy4, IJIOCKUH YIrojl, ABYIPAaHHBIA YIoJI, TPEXTPAHHBIN YIroJ, epeceKaroluecs, napaiebHble U
CKPELIMBAIOIIUECS TPsAMBbIE, MapauIeNbHOCTh M NEPHEHAUKYJIAPHOCTh NPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 3a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMH: MHOTOTPAHHUK, CEYEHUE
MHOI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U MOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA ¥ LIWIMHPA, TapajuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE I11apa, MIIOCKOCTh, Kacaromasics cepsl, UINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSITh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENIFHO (POPMYJIMPOBATH ONPECICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATH HEOOXOAWMBIC JOMOJHUTEIbHBIE
IIOCTPOCHMUSI;

[1Py15 ymenue cBOOOJHO ONEpUpOBaTh MOHATHAMHU: TUIOMAAb GUTYPBI, 00BEM (UTYpHI, BETUYNHA
yIrila, pPacCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHME MEXJy MPSAMBIMH, PACCTOSHHE MEXIy
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUI0Ma b MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HWIHHIPA, 00bEM
Ky0a, MpsIMOYroJbHOIO Mapajulelenunesnia, MUpaMuabl, HNPU3Mbl, LUIMHIPA, KOHYCa, IIapa; yMEHUE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemeHus 3aad npodecCuOHaIbHON eATENbHOCTH PUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 05 OcymiecTBisiTh YCTHYIO U NUCbMEHHYIO KOMMYHHUKAIIMI0 Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

MarepuanbHoe obecnieyenue: VHauBuayanbHble 3aJJaHUs, CIPABOYHbIE MAaTE€pUaJIbl, KOHCIIEKTHI
JICKIINN.

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3anava 1

Touka K ne nexur B miiockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpezkoB KB u KC.

1) Kak pacnionosxens! npsimbie AD u MP?

2) Beraucnute anuny otpeska MP, eciu cTopoHa KBajipata paBHa i CM.

3anaya 2

OcnoBanne AD tpanenuu ABCD naxoautcs Ha ruiockoctu P, a ocHoBanue BC otcTouT oT Hee Ha

9] o DA m+1
p cm. Haitnre paccTosiHEe OT TOYKH NEPECEYCHHs AMaroHalei 1o miockoctu P, ecim - ==~

3agava 3

[Tnockocts P mepecekaer ctoponst AB u AC tpeyronpHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; napannensna BC u paBHa # cm, a AC;: G, C = m:n, Haiitu BC.

3anayva 4

Jan pom6 ABCD. U3 Touku mepecedeHusi ero amaroHaneil mposeneH otrpe3ok OF, Tak, uto
AF =CF BF=DF  Jlokaxute, uro OF mnepneHIuKyIsIpeH IUTOCKOCTH pomba, oTpe3ok AC
nepneHauKyisiper miockoctu BDF.

3agava 5

Jlan paBHOOeaApeHHbIN Tpeyronmbuuk ABC. AC = BC= n cm, AE = m+ 5 cm. U3 Bepmmnsl yrima C
MPOBEJCH K MI0ocKoCTH nepreHaukyisip CD, paBuslii ¢ cm. Haitaute paccrosinue ot Touku D 10 CTOpOHBI
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AB.

3agaua 6

Touku A u B exar B IUTOCKOCTH o , M — TaKast TOYKa B MIPOCTPAHCTBE, TUTS
KOTOpO# AM = m , EM = n u opToroHajgbHasi MPOEKIH Ha TIOCKOCTh o 0Tpe3ka BM B Tpu pa3za Gopiie

OpPTOTOHAJILHOM NPOEKLUMH Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinure paccrosHue ot Touku M 1o
IUIOCKOCTH ¢ .

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMarenbHO IPOYUTANTE YCIOBHE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyite yclOBUE 3a/1auu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTte, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELLICHUH 3a/1a4H.

4. Pemmte 3aga4y. 3arnuiiuTe OTBET.

[Ipun pemennu 3amay Ha 3Ty TEMY HCIOJNB3YeTCS ONpEeNIeHne MNapajuleNbHBIX MPsIMOU U
IIJIOCKOCTH, MPU3HAK MapaJlJIeIbHOCTH MPAMOU U TJIOCKOCTH, a TAKXKE Ballld 3HAHUS U3 IITAHUMETPHUH.

Xox pabdoThI:

3anayva 1.

Touku A, B, Cu D nHe nexar B ogHol miockoct. K u M — cepenunsl otpe3koB BD u CD.

1) HWmerot nu oOmmme Touku npsimasi KM u m10ckocTh, B KOTOPO# nexar Touku A, B u C?

2) Beruucnute nepumerp TpeyroiasHuka AKM, eciu paccTosiHHE MEXIY KaKI0W mapol JTaHHBIX
TOYEK PaBHO § CM.

Hano: = Aewx, BeExCE x
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) nepecekarorcst iu KM n
2) Haittu Pauy

Pemenue:

1) Touka K sBnsiercs cepenunoii otpeska BD, Touka M- cepenuna otpeska CD. 3Hauut oTpe3ok
KM - cpennsis nunus tpeyronbauka BCD.

) o~ L
Ilo cBoiicTBy cpexneil smHuN TpeyronbHuka KM|[BL, KM =2 BC. CrnenosarensHo, otpesok KM
MapajuiesieH MpsMOM, JIeKalled B IUIOCKOCTH. [lo mpu3HaKy mapajuieIbHOCTH NMPSAMOW M IUIOCKOCTH,

OTPE30K KM u m1ockocTts MapaJjiCJIbHBI, T.C. HC IICPECCKAIOTCA.
2)Fuere = AK + AM + KM

KM =-BC KM =4am
Paccmorpum Ttpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHble

PaBHOCTOPOHHHUE TPEyroibHUKH, a oTpe3ku AM m AK- mMeamaHel ¥ BBICOTBI ATHX TPEYTrOJbHUKOB.
HaiineM atu oTpesku:

AK = AM = ACT —MCT

MC=4cMm.

AR = M =87 47 = B4 — 16 = /48 = 43 cm
P =4+ 43 + 43 =44 8/3m

3amaua 2
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OcnoBanue AD Ttpaneruun ABCD naxonutcs Ha miockoctu P, a ocHoBanne BC orctouT oT Hee Ha
o o DA T
5 cm. Halimure paccTosHuEe OT TOUYKHM NEPECEUEHUs AUaroHalie 10 miIockocTu P, ecnu =7

k|
Hano:
: AR ABCD - tpanenus,
— | \ % = E BB1:5CM, BE1+ T

Haiitu: paccrosinre ot M 1o mmockoctu P

Pemenue

1) U3 Touku M mpoBenem k miockoct P nepnenaukynsasp OM. CnenoBarensHo, OM- paccTosiHrE
or M 1o miockoctu P.

2) Paccmotpum 4ADM p ACEM

£BMC = 2DMC xak BepTUKaJIbHbBIC

<CBM = £ADM kak HakpecTiexamue rnpu napamienbHbix npsmeix BC u AD u cexymeit BD.
3HaLH/IT, AADM U ACBM HOH06HBI " % _ DM — A

T BM oM’
b _ 7 _, DA _ DM _ AWM _ 7
F 1 €0 BM LK 1
oM 7 7 1
—=-= DM =—EDEM =—ED
EM 1 10 10

3) Paccmotpum AEE; D u AMOD
£D — ofimui, /BB, D = 2M0D = 90% = ABB, D ~ AMOD

FF, _ ED
MO MD
FB, _ BD _ 1D
Mo LIED 7
7
Mo ==—ED
L0

MO =-—.5=235m.
i

Orser: 3,5 cm.

3anaga 3

W3 touku mepecedenus auaroHained napasuienorpamma ABCD mposenen orpesok OM Tak, 4to
MA = MCME =MD, Jlokaxkute, uTo 0Tpe3ok OM neprneHIuKyIspeH MI0CKOCTH NapajuieorpaMma.

HaHno:
M AECD - mapanme morp aMm

ACNED =0
D C MA =00, ME =MD
% Joxkazare: OM--{AECD)

JlokazaTenbCcTBO

1) Paccmorpum TtpeyronmbHukn AOM u COM. OM - ob6mas cropona, Ma=MC mo
ycioBu1o, A0 = 0L 110 CBOWCTBY AMaroHajeil mapauienorpamMmma. 3Ha4uT, TPEYTOJIBHUKH PaBHBI 110 TPEM
CTOpoHaM, T.e. AAO0M = ACOM, CnepgoBatenbHo, LADK = ~COM.

T. K. 9TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 11O 90°, r.e. OM L AC.

2) Paccmorpum tpeyronbHukn BOM u DOM. OM - obmas ctopona, MEB =MD no ycnoswuio,
BO = 0D nmo cBoiicTBY AuaroHasieil napasmieaorpaMma. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM,
T.e. AB0M = ADOM, CnenoBatenbHO, £B0M = 200N,
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T. K. 9TH YIIIBI CMEKHBIE H paBHBIE, TO OHH paBHbl 1o 90°, .e. OM LBD.
3) Ol 1 AC,
oM L ED

} = OM 1 (ABCD ) oo mpmsHaKy Tep e HAHEKFIIHHOCTH IPaMol M [0 CKOCTH .,

3anaya 4

Croponsl TpeyronbHuka 10 cm, 17 cMm u 21 cM. M3 BepmmHbI OOIBIIETO YIIa 3TOTO TPEYTrOJIbHUKA
IIPOBEJIEH MEPNEHAUKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHuE OT €ro KOHIIOB /0
00JIbIIIeH CTOPOHBI.
Jlano:

AABC,AE = 10 e, BC = 171, AC = 21em
< BDL{ABC), BD = 15cu
- : % Hatitu paccrostaue ot B u D o AC

&

Pemenne
1) HdomomaHuTenbHOE MocTpoeHue: mpoeaem EM L AC.

3nauut, BM- paccrosaue ot B 1o AC.
DM — HarmonHag
BM — mpoerrma marmosnol = DM L AC = DM — paccroanne or D go AC,
EM L AC,

2) Jns Toro, uToObl Haiith BeicoTy BM TpeyronsHuka ABC, BBMUCINM CHayaaa ero IUIOIajb,
ucnoib3ys popmyiy I'epona 5, = “.,.'p. -0 -8 (p-0), p= g+b+c

H
1b+17+321
== = 24

Sape =+f 24 (24 — 100 - (24 — 170 - (24 — 21) =24 - 14 - 7 - 3 = Sdene?
3) 3anumiem Gopmyiy ISl BBIYUCICHUS IUIOMANA &, = i fuft

[TpumenuM 3Ty GOpMyITy K HalleMy TPEYTONbHUKY: S aapc = %AC + BM.
Beipaszum u3 stoit popmynst BM:  EM = %
BM =22 =g a

21

4) PaccmoTpum TpeyronbHUk BDM- npsimoyrosnbHblil, T.K. I L (ABC].

[To Teopeme [Mudaropa naitnem DM:

DM® = BD? 4+ BM®

DM? =152 4+ 8 = 289

DM =289 =17 t:

OTBeT: paccTOSHUS OT KOHIIOB NIEpIIeHANKYIspa 10 cTopoHbl AC paBHBI 8§ cM 1 17 cm

®opma npeacrapiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEeoOXOIMMOM TOCIEN0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENIATh MPABMIIBHBIX BHIBOJIOB.
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Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Pemenue 3a1a4 Ha IPUMeHeHHE TeOpPeM 0 TPEX NMepHeHTUKYIAPAX»

Heas padorbl: HayunThcs MCHOJIb30BaTh MPU3HAK MEPHEHAUKYIISIPHOCTU NPSIMOM U IIJIOCKOCTH,
TEOPEMY O TpeX MEPIEHAUKYIISIpax MpU PELICHUH 3a/1a4.

IpakTuyeckasi padora popmupyer:

[1PG1 BrajgeHne MeTOJaMU JOKa3aTEeNbCTB, AITOPUTMAMU PELICHUS 3aa4; yMeHHe (popMyIHpoBaTh
OnpeJeleHUsl, aKCUOMbI M T€OPEMbI, IPUMEHATh WX, MPOBOJUTH J0Ka3aTeIbHbIE PACCYKIICHUS B XOJE
peuieHus 3aay;

ITPGY9 ymeHue omepupoBaTh MOHSATHSAMH: TOUYKA, MPsSMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
yroJ1, CKpEeIMBAIOLIUECs MPAMbIe, NAPAILIEIbHOCTh U MEPIEHIUKYISIPHOCTD MIPSIMBIX U INIOCKOCTEH, YroJl
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSIHUE MEXKAY IJIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BATh
IpU PEUICHUM 337a4 HW3ydeHHBbIC (PAKTBI M TEOPEMbl IUIAHUMETPUU; YMEHHUE OIICHHBATH pPa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12 yMeHHEe BBIYUCISITH TE€OMETPUYCCKHE BETUYHHBI (JUTMHA, YToJl, IUIOMAdh, 00bEeM, TUIOIIAIh
MOBEPXHOCTH ), UCIIOJIb3Ys U3YYEHHBIE (POPMYJIIBI U METOIBI;

[1Pyl ymenue onepupoBaTh MOHATHSAMU: ONpEENIEHUE, aKCuoMa, TeopeMa, CIeACTBHE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHE GOPMyIUpoBaTh OOpaTHOe W
MIPOTUBOIOJIOKHOE YTBEPXKJEHUE, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTUYeCKOW MHIYKLUUU; MPOBOAUTH JI0KA3aTEIIbHBIE PACCYKIEHUS MPU PEIICHUH 3a]a4, OLEHUBAThH
JIOTUYECKYIO MPABHIIBHOCTD PACCYKIECHUN;

[1Py14 ymeHue cBOOOJHO OMEpPUPOBATh MOHATHUSMHU: TOYKA, MpsAMasi, TNIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIIOCKAI yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NePeCceKarolnecs, napauiebHbIe U
CKpELIUBAIOIINECS MpPsMbIE, MAPAUIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroj
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAYy IUIOCKOCTSAMH; YMEHHUe
WCIONIb30BaTh MPH PEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE OMEPUPOBATH MOHSATHUSMU: MHOTOTPAHHHUK, CEUCHUE
MHOTOTPaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuiaa, Gurypa u MmoBEPXHOCTh BpAIICHUS,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U IIWJINHAPA, apaiedbHble OCH
WM OCHOBAHHIO, CEUEHHUE I1apa, TNIOCKOCTbh, Kacarolascs cepbl, IUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CEYCHHE MHOTOTPaHHHKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPHI M TIOBEPXHOCTHU BpAIICHUS, UX CEUCHHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOWCTBAa T€OMETPUUYECKUX (UTYD,
CaMOCTOATENHHO (POPMYITHPOBATH OMPEIEICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATh WM ONPOBEpPraTh WX, YyMEHHE MPOBOJIUTH
Kinaccupukanuio (GuUryp mo pazaTUYHBIM TPHU3HAKAM, BBITIOJHITH HEOOXOIUMBIE JIOTIOJHUTEIHHBIE
IIOCTPOEHHS.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Bei6upats crioco0Obl pemnieHus 3a1ad npohecCHOHATBFHON NEATENbHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTAM

OK 05 OcyuiecTBiasiTh yCTHYIO U MUCbMEHHYI0 KOMMYHHMKALUI0 Ha TOCYJApPCTBEHHOM SI3bIKE
Poccuiickoit @eneparuu ¢ yaeToM 0COOEHHOCTEN COLMABHOTO U KYJIbTYPHOI'O KOHTEKCTA

MarepunanbHoe obecrniedeHue:

NHnuBuyanpHbIC 3a/1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCTICKTHI JICKITH.
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3amanmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YEeCTBO OYKB B (haMUITHH
p- MecsI pOKISHUS

3amaualNel

Han pom0 ABCD. U3 Touku nepecedeHus ero auaroHaiieil nposeneH orpe3ok OF, Tak, uro
AF =CF BF=DF.  Jlokaxute, uro OF mnepneHaukyaspeH IUIOCKOCTH pomOa, oTpe3ok AC
nepneHauKyisipen miockoctu BDF.

3amaua No2

Jlan paBHOOeApeHHbIN Tpeyronmbuuk ABC. AC = BC= n cm, AE = m+ 5 cm. U3 Bepmmnsl yrima C
MPOBEJICH K MI0cKoCcTH neprieHaukyssip CD, paBubiii ¢ cm. Haitaute paccrosinue ot Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku AuB nexxar B  mimockoctuo,M  — Takas TOYuka B  MPOCTPAHCTBE,  JJIS
KOTOpO# AM = m , EM = n u opTOroHajqbHasi MPOEKIHS Ha TIOCKOCTh o 0Tpe3ka BM B Tpu pa3za Gomipiie
OpPTOTOHAJILHOM MPOEKUMH Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
IJIOCKOCTH d .

3anaga Ne 4

Bricota mpsimoyronpHoro TpeyroinbHuka ABC, omylieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmnHbl C mpsiMOrOo  yriia  BOcCTaBiIeH K  Iutockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuueM CM = m+n cm. HaiinuTte pacctosaue ot Touku M o runorenysst AB.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHuMareabHO MPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anuiunTe, 4TO B 3a/1a4€ JAaHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyite yclOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXXHO HaiiTh. BcomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimuTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIHONb3YETCS ONpEIEICHUE MEPIEeHIUKYISIPHBIX MPSMON U
IJIOCKOCTH, MPU3HAK NEPIEHINKYISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX MEPIEeHIUKYIIpax, a
TaK)Ke Balllk 3HAHUSA U3 INIAHUMETPUU

Xoa paboThbI:

3anaua

Beicota npsmMoyronbHoro TtpeyroiabHuka ABC, omyiieHHas Ha THIOTeHY3y, paBHa 9.6. U3
BepmuHbl C mpsiMOTO  yrila  BOCCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyem CM = 28. Haiiaure paccrosiHue or Touku M o runorenysst AB.

Pemenne

[TpumenuTe TeopeMy o Tpex NepHeHANKYIAPaAX.

[Tycte CK - BBICOTA MaHHOTO MPSIMOYTOJBHOTO TpeyronbHuKa. Torma MK - HakimoHHas K
wiockoctu TpeyroapHuka ABC, a CK - oproronanbHas NpoeKuus 3TOW HAKIOHHOM Ha IUIOCKOCTh
tpeyrompauka ABC. Tak kak T+ AE, To 0 TeopemMe 0 TpexX NeprneHaAnKyisipax MK - AE. 3xaunr, ninHa
orpe3ka MK paBna pPaccTOsHUIO oT Touku M 110 npsimoit AB. 4K MIPSIMOYTOJIBHOTO
tpeyrompauka MCK 1o Teopeme ITudaropa Haxoamm, 4To

ME = NCR' +CM? = +/9.67 4+ 280 = 206

OteT: paccrosinue ot Touku M g0 runotenyssl AB paBHo 29.6.

dopma npeacTaBiIeHus pe3yabTaTa: BbIIIOJIHEHHOE 3a1aHUE.
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Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIbHBIE PE3yJAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 48
«Pemenue 3a1a4 Ha MapaJIeJIbHOCTDb MJIOCKOCTEH»

Henpr paborbi: HayunTbes MCHONB30BaTh NPU3HAK IApaUICIBHOCTH IUIOCKOCTEM M CBOWMCTBA
MapaJUIEIIbHBIX IIJIOCKOCTEN MPH PELICHUH 3a/1a4.

IIpakTHyeckas padora ¢popmupyer:

[1P61 B1ageHne METOAaMHU JOKA3aTENbCTB, AITOPUTMAMH PEIICHHS 3a/1a4; YMEHUE (POPMYITUPOBATH
OIIpEZICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXKIECHUSA B XOI€
peuieHus 3a1ay;

I1P69 ymeHue onepupoBaTh HOHATUSAMM: TOYKa, MpsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
YIOJ1, CKPELIMBAOIIHECS IIPSIMBbIE, TAPAJUIEIBHOCTD U IEPIEHIUKYIISIPHOCTD NPAMBIX U IJIOCKOCTEH, YroJl
MEXy IPSMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
110 TUIOCKOCTH, PACCTOSIHUE MEXKIY NMPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSIMU; YMEHUE HCIIOIb30BAThH
IpU pelleHUH 3a7ad HM3y4deHHble (DaKTbl M TeOopeMbl IIAHUMETPUHU; yYMEHHE OLEHMBATh pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IPyl ymenue omnepupoBaTh MOHATHSAMU: ONPEIEIICHUE, aKCHOMa, TEOPEMA, CIEICTBUE, CBOMCTBO,
MIPU3HAK, JI0KA3aTelIbCTBO, PABHOCHJIbHBIE (DOPMYIMPOBKH; yMeHHE (OPMYyIHpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYECKOW MHIYKLIHH; IIPOBOANTH JI0KA3ATEIbHBIE PACCYKICHUS MPU PEIICHUH 33/a4, OLICHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKIACHU;

[1Pyl4 ymenue cBOOOJHO ONEpUpOBaTh MOHATUSMU: TOUYKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, IBYTPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IepECEKaoIUeCs, apajlleIbHbIE U
CKpPELIUBAIOIIKECS MPSAMBIE, MAPAJUICIbHOCTh M INMEPHNEHIAUKYISIPHOCTh NPSIMBIX M INIOCKOCTEM, Yol
MEXAYy MpSIMBIMU, YTOJ MEXKAYy MNPAMOH U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
WCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHBATh
pa3mepsl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSAMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, MIOCKOCTb, Kacaromascs cepsl, UUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (UTYpHI ¥ TTOBEPXHOCTH BpAICHUs, X CEUCHMUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MIPUMEHATh CBOWCTBAa T€OMETPUUECKUX QUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBATh ONPENEICHUS N3yUaeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
ITOCTPOEHUS.
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[TPy15 ymenue cBoOOOAHO OMEPUPOBATH MOHATHAMU: TUIOMAAL PUTYPHI, 00BEM (UTYPHI, BETUIHHA
yrijla, paccTOSTHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY
IJIOCKOCTSIMU, IIJIOLIaAb Cephbl, IUIOMIA b TOBEPXHOCTH MUPAMHUIBI, TPU3MbI, KOHYCA, [HJIUHIPA, 00beM
Ky0a, TPSMOYTOJILHOTO MapajiesienuIeaa, MUPaMu/Ibl, TPU3Mbl, HUIMHApPA, KOHYycCa, Iapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpei6uparp ciocoObl perieHus 3aj1a4 npo(ecCHoHaTbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcyuecTBisTh YCTHYIO U NMHUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJAPCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

MarepuajibHoe o0ecnieyeHue:

WNunuBuayanbHbie 3a1aHMs, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIHA.

3ananmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YECTBO OYKB B (haMUITHH
p- MecsI pOKISHUS

3anaya Ne 1

Mexny nByMs NapajljielIbHBIMU IUIOCKOCTSIMM 3aKJIIOYEH OTPE30K, AIuMHOM M+ n cMm. Haligure
IIPOEKLIUN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CIIM PACCTOSTHUE MEXAY IIJIOCKOCTSMHU PABHO P CM.

3anaya Ne 2

[Tnockoctu M u P mapamiensubl. U3 Touek A u B minockoctu M mpoBesneHbl K miiockoctu P
HakJOHHbIE AC = m+n cMm u BD) = m+n—3 cMm. Ilpoexknus HakioHHOH AC Ha OAHY U3 IUIOCKOCTEH
paBHa m cM. Yemy paBHaA IpoeKUUsl HaKJIOHHON BD?

3anaua Ne3

Mexny AByMs lapauieIbHbIMA TUTocKocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B ttockoctu P), AC =m+n+p am, ED = m+n qm , pasHocts npoekiuit AC u BD Ha ogny u3
IJIOCKOCTEN paBHa m M . HaliiuTe MIIMHBI 3TUX MIPOEKUMN U PACCTOSHUE MEKY INIOCKOCTSMH.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAUTE PUCYHOK.

3. [Ipoananu3upyiTe yCclOBUE 3a/layu, pacCykaasi OT TOTO, YTO HYXKHO HailTh. BcomHuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMY MCHOJIB3YETCS ONPENEICHUE MApPAUIEIbHbBIX IIOCKOCTEH,
MIPU3HAK MAPAJUIEILHOCTH TUIOCKOCTEH, TEOPEMBI O MapalIeTbHbIX MIIOCKOCTSX, a TAK)KE Ballld 3HAHUS U3
MJIaHUMETPUHU

Xon paborhr:
3amauga Ne 1

Mexny OByMs NapajuielIbHBIMU IUIOCKOCTSIMM 3aKJIIOUEH OTpe3oK, nHoM 10 M. Haiinure
IIPOEKIUH 3TOr0 OTPE3Ka Ha KAXIYIO IJIOCKOCTh, €CIIM PACCTOSIHUE MEKAY IUNIOCKOCTSIMH PaBHO 8 M.

Jlauo:
AN
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Pewenne

1) Tak kak IUIOCKOCTH TNapaJieibHBI, TO PACCTOSHUE MEXAY HUMH - 3TO nepreHaukysp AC.
[TocTpoum npoekuuto orpezka AB Ha miockocts £. 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyrobHbIil.

ITo Teopeme IMudaropa AE* = AC* + BC?

ACt = AR? —p?
ACP =10 — 8% =100 — 64 = 36
AC=6 cMm.

Tax Kak MJI0CKOCTH NapajielbHbl, TO IPOEKLHUN OTPE3KA HA 3TH IJIOCKOCTH OyIyT paBHBI.

3anaya Ne 2

[Inockoctu M u P mapaenshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nakinonnoit AC Ha oHYy U3 IUIOCKOCTEH paBHA 12 cM.
Uemy paBHa npoekus HakIoHHOH BD?

Hano: M | P.AeM.BEeM

T AC =37 ae, BD = 125 em
/A B / AE LP,BELPCE=12em
Haiitu: KD

Pemenne

/ﬁ. L’—E K-\& / 1) Pacemotpum tpeyrosnbauk ACE- npsiMoyroiabHbIH.

ITo Teopeme IMudaropa AC* = AE? + CE?
AF? =AC? —CE'  AF® =372 —12% = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum TpeyronbHuk BKD- npsMoyronbHBbIi.

ITo Teopeme IMudaropa ED? = ¥D? + BX*

ED? =BD? —BEK* AE=BK, Kkak paccTOsHUs MKy MapajlieIbHbIMU TIOCKOCTSIMH.
ED? =125% — 357 = 15625 — 1225 = 14400

KD= 120 cm.

Ortset: npoekuus BD pasna 120 cm.

3anaua Ne3

Mexny AByMs TapauteIbHbIMA TUTOcKocTssMA P 1 Q mpoBenensl otpesku AC 1 BD (Touku A n
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoekuniit AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Haliiure JUIMHBI TUX MPOEKIHUNA U PACCTOSTHUE MEXY TUIOCKOCTSIMH.

oy N

Hano: @l P, AeF,.E€F
AC =13, ED = 15
AELQBELQCE+DE=14mm

i e !VQK Haiitu: CE, AE, DK
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Pemenue
1) Paccmorpum tpeyroabHuk ACE- mpsMoyroibHBIN.
ITo Teopeme ITudaropa AC* = AE® + CE*
AF? = AC? —CF°
ITycts CE = x, Torna DK=14-x.
AF? =169 — x?
2) Paccmotpum TpeyronbHuk BDK- npsiMmoyroabHBIi.
ITo Teopeme ITudaropa BD? = BK? + DK*®
EXK® = BD? — DK?
BK? =225 — (14 — )2 = 225 — 196 + 28x — x? = 29 + 28x — «°
AE=BK, kak paccTosHUs MeXAy NapauieIbHbIMU IJIOCKOCTSIMU
3HauuT,
169 — x? =29 4 28x — x*
28x =140
X=5
CE=5 cm, DK=14-5=9 cm
AE =169 - 28 =144 = 12 em

OTBeT: pacCTosAHUEC MECKAY IITIOCKOCTIAMU 12 CM, IIPOCKIHH HAKIIOHHBIX S5cmu9cm.
(I)opMa npeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HEO0OXOIMMOM TOCTEIOBATENBHOCTH JEHCTBHUIl; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMOJTHEHBI BCE
3aMiCH, BRIUMCIICHUS, PUCYHKH U TpadUKH.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3ybTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNaTh PABUIBHBIX BBHIBOJIOB.

Tema 4.2. [IpavMble U JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckoe 3ansitue Ne 49
«Pemenue 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Heas padorbi: Hayuntbes pemarh 3aJadd Ha MPUMEHEHHME MOHATHHA yrila Mexay HpsMoil u
IUIOCKOCTBIO, IBYTPAHHOIO YIJIa, YIJIa MEXKAY MIIOCKOCTSIMH.

IIpakTuyeckas padora popmupyer:

[1PG1 BrnageHre MeTOIaMU JOKA3aTENbCTB, AITOPUTMAMU PELISHUS 3a7a4; yMeHHe (popMyIHpoBaTh
OIMPEACIICHUA, AKCUOMBI U TCOPEMBI, ITPUMCHATE UX, MPOBOAWTE AOKA3aTCIIBHBIC PACCYXKIACHUA B XOIC
pelieHus 3aay;
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[TP69 ymenue omepupoBaTh MOHATHSMHU: TOUKA, MpsMasi, MIIOCKOCTh, MPOCTPAHCTBO, JABYTPAHHBIN
YTOJ1, CKpEIIMBAIOIIUECS MPSIMbIE, MAPAIETbHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, Yro
MEXIY IPSIMBIMU, YTOJI MEXAY IPSIMON U MJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEX]Yy MPSIMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHHUE HCII0Ih30BaTh
IpU pPELICHUH 3aJa4 H3y4deHHbIe (PakThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIET0 MUPA;

[1PG12 ymeHue BBIUUCISITH T€OMETPUUECKHE BETUUYHMHBI (JJIMHA, YToJl, MIOIIa b, 00beM, IJIOIAAb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[1Pyl ymenue omepupoBaTh MOHSATHUSAMU: OMNpeelieHne, akcuoMa, TeopeMa, CJe/ICTBUE, CBOMCTBO,
MPHU3HAK, JIOKA3aTeIbCTBO, PAaBHOCHIBbHBIE (DOPMYITHPOBKH; yMeHHE (OPMYIUpPOBATH OOpaTHOE H
MIPOTUBOMOJIOKHOE YTBEPXKACHHE, MPUBOJUTh MPUMEPbl M KOHTPHPUMEPHI, HCIOIb30BaTh METO]
MaTeMaTUYeCKOW MHIYKLIUU; MPOBOAUTH JI0KA3aTEIbHBIC PACCYKJEHUS MPU PEIICHUH 3a/a4, OLICHUBATh
JIOTUYECKYIO MPaBUIILHOCTh PACCYKICHUIA;

[1Pyl4 ymeHue CBOOOTHO ONMEPHUPOBATH MOHATHUSMHU: TOYKA, MPsSiMasi, TUIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKHUH YTroJ, IBYIpPaHHBIH Yo, TPEXTPAHHBIN YTroJ, MepeceKarouecs, napauieiabHble U
CKpEIIUBAIOIINECS TPSMBIE, MapAUICTbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, Yroi
MEXAYy MPSIMBIMH, YTOJI MEXKIy NPSAMONM U IJIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTSMHU; YMEHHE
WCIIOJIb30BaTh TP PEIICHUH 3a/ad M3ydeHHBbIC (DAKThl M TEOPEMbl TUIAHUMETPHUH, YMEHUE OILICHHUBATH
pa3Mepbl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHUKA, NMPABWIBHBIA MHOTOTPAHHUK, TIpHU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAICHUS,
UWJIMHIIP, KOHYC, [ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHS KOHYCa U IHIMHAPA, apaiedbHble OCH
WM OCHOBAHUIO, CEUEHHUE Iapa, TIOCKOCTh, Kacaromascs cepsl, HUINHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHue MHOTOTpaHHHKa, H300pakaTb MHOTOTPAaHHUKH, (PUTYPBI U IOBEPXHOCTH BPAICHHUS, UX CEUCHUS,
B TOM YHCJIC C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMCHHE IPUMEHSATH CBOMCTBA T€OMETPUICCKUX (UTYD,
CaMOCTOSITENILHO (hOPMYJIUPOBATH ONPEAEICHUS 3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpU3HAKAaX TIeOMETPUYECKHX (UTryp, OOOCHOBBIBATH WIIM OIPOBEPraTh WX, YMCHHE IPOBOIWTH
kinaccupukanuo ¢GUryp MO pa3IUYHBIM [PH3HAKaM, BBHIMNOJIHATH HEOOXOAUMBIE JTOTIOJHUTEIbHBIC
MMOCTPOCHUS;

[TPy15 ymenue cBOOOAHO ONEpUPOBATh MOHATHAMHU: IMJIOMAAb GUTYPHI, 00beM (QUTYpHI, BeIHUNHA
yrjla, pacCTOSTHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE MEXIY TMPSMBIMHU, PACCTOSIHUE MEXKITY
TJIOCKOCTSIMU, TIJIOMIAAb Cephl, TUIOMIAlb TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, [HIUHIpPA, 00beM
Ky0a, MpsSMOYTOJIBHOTO MapajuleNieNuIea, MUPaMUIbl, MPU3MBI, UIUHApPA, KOHYyca, IIapa; yMEHUe
HaXOJUTh OTHOIIIEHHE 00bEMOB MOI0OHBIX (UTyp.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3a1ad TpoheCCHOHATBHON NESTEIbHOCTH MPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM

OK 05 OcyuiecTBiasiTh yCTHYIO M NUCbMEHHYI0 KOMMYHHMKALMIO HAa TOCYJApCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLMANIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

MartepuanbHoe o0ecniedeHne:

NHnuBuyanpHbIC 3a/1aHMS, CIIPABOYHBIE MATEPUAIIbl, KOHCTICKTHI JICKITH.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCcTBO OYKB B (pamMHIINU

p- MecsIL pOKICHUS

1) U3 Toukn A BHE IUIOCKOCTH MPOBEAEHBI K IIIOCKOCTH MEPIEeHAUKYIAp AB = #n cM U HaKJIOHHBIE
AC u AM, obpa3yromiue ¢ MI0CKOCThIO YTIIbI 30°. Haiixure YToJ MEXAYy HaKJIOHHBIMU IpsiMoM. Halinure
CM.

2) KareTsl mpsIMOYTOJIBHOTO TPEYrojbHUKA PaBHBI n cM U 1+ m cM. Onpenenure paccTOSHUE OT
BEpIIMHBI IPSMOTO YIJIA 10 MIIOCKOCTH, KOTOpasi POXOINT 4epe3 THIIOTeHy3y H cocrasmser yrom 30° ¢
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IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha peOpe mpsimoro aByrpanHoro yria. AA; u BBi- nepnenaukymnspsl x
pedpy, MpOBEACHHBIE B Pa3HBIX IpaHsAX, mpuueM AB = m cm, 44 =n+m cm, BB, =n -1 cm. Haiinure
A1B1.

IMopsiiok BbINOJIHEHHS PA0OTHI

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuunTe, 4TO B 3a/1a4€ JIaHO, CAEIANTE PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOr0, YTO HY>KHO HalTu. BcmoMHuTe, kakue
TEOpeMbI U (DOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a7a4y. 3anuIimTe OTBET.

[Ipu peuienun 3aa4 Ha ATy TEMY HUCIOJb3YIOTCS ONPEIEICHUS yIia MEXAY MPSMOHN U TIIOCKOCTHIO,
JBYTPAHHOTO yIJIa, JMHEWHOTO yIiia ABYTPAHHOTO YIJIa, a TAK)KE BalllM 3HAHUS U3 TUIAHUMETPUU.

Xox padoThI:

3anayva 1

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHbIIIYI0 CTOPOHY
MPOXOJUT TUIOCKOCTh, COCTAaBJISIIOIIASl C IIOCKOCTBIO TPEYrOJIbHUKA Yroi 45°. Haitnure paccTosiHue
MEX1y MJIOCKOCThIO M BepIIMHOHN B.

B

% o Jano: AABC, AE = 9 em
EC=0e,AC =5
A= D AC E @, r =45°
C

Haittu: Paccrosinue ot B 10 a

Pemenue

1) JlononHuTENbHOE TOCTPOEHUE: ITpoBeaeM BD L & = BI) — paccroanue oT B Ao mnockocTs o,
BM L AC = DM 1L AC mo TeopeMe O Tpex Mep e HAHKYLIpaX .

3naunt, £BMD — minefine# yron gEyTpaHoro yraa, SEMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauaza BBIYMCIIUM ILIOLIA/(b TpEyroiabHUKa o (hopmyie ['epoHa:

Si=+plp—nl (p-8)-(p-o)
P+ B+
p=—; =10 e

Sepe =10 145 = 10+ Zem?

Sapc =7 AC BM = BM =T0ec

1pE
Bfld':“: 2 = 4fZem

3) Paccmorpum tpeyroapHuk BMD- npsiMOyrosibHbIN 110 TOCTPOEHHUIO.
22 = sinsBMD

EM

ED = EM=insBMD

BD =47 sinds? =4I T =dam,

OtBerT: paccrosinre oT B 10 miiockoctu 4 cm.

3anava 2
Konuper otpeska MK nexar Ha rpaHax npsmoro asyrpaHHoro yrma. MMj; u KKi-
MepIEeHIUKYISIpEI K pedpy, mpuueM MK=13 cm, MM;=12 cm, M;K;=3 cm. Haitnure KKj.
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[
=]

A Hano: < waf = 90°

| L ME =13 o0 MM, =12 a1, MK, = I em
L1 Sl MM, L a.KK la

yy \ / Haiitu: KK,

Pemenue

1) TlocTpouMm JIMHEHHBIA YroJI ABYrpaHHOro yria. Jlias aToro uepes Touky M MpoBeaEM OTPE30K
M;E, napannensusiii 1 paBubiii KKj.

KK, 1 a, cnegoBarenpHo, M, E 1 a,

= MM, E — mamefineifi yTon gEyTpaHsoro yrua, seamTt < MM, E = 90f,

2) Paccmotpum AMEK

ME- naknonnas k miaockoctd #, EM; — ee npoekuust Ha 3Ty miockocts, EM; L EK (T.x. EM1KiK —
MPSIMOYTOJIBHUK 10 ocTpoenuto). CrnenoarensHo, ME L EK (o Teopeme 0 Tpex MepHeHAuKYIspax) u
AMEE — mpaMoyToMEHEE,

[To Teopeme IMudaropa MKE?* = ME* + EK*

ME® = ME? — EK* EK=M;K;=3 cm

ME? =137 —3% =169 — 9 = 160

ME = V160 =410

3) Paccmotpum AMM, K — mpamoyromaei, T.1. < MM, E = 90°,

ITo Teopeme ITudaropa ME* = MM, * + M, E?

M, E® = ME* —MM,°

M,E* = 160 — 144 = 16

ME=4 cm.

3naunt, KKi1=4 cm.

OtBet: KK1=4 cm.

CDopMa NMpeaACTAaBJICHUSA PE3yJabTaTa: BLIIIOJHCHHOC 3a/laHUC.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMuCcH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYLICHBI
2-3 Hezouera.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IIpakTnyeckoe 3ansiTue Ne 50

136



«Pemenue 3a1a4 Ha napaJjuiejienunes u Kyo»
Leas padoTbl: HayunThcs pemaTh 3a1a4u ¢ MapajuieNenunesoM 1 Kyoom
IIpakTnyeckas padora ¢popmupyer:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpaLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpaILCHHS, IUIOCKOCTh, Kacaromascs cdepbl, NUINHIPA, KOHYCa, IUIOMAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaab chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napajiesienune1a, MMpaMuIbl, TPU3MBI, IIUIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTHU BPAILECHUS, UX CEYEHHS OT PYKH, C IOMOIIBIO YEPTEHKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABaTh IPaBUJIbHbBIE
MHOT'OTPaHHUKU;

[TPG12 ymeHrEe BBIYUCISITH TE€OMETPUICCKHIE BEITUYMHBI (JUTMHA, yroJl, TUIOIA b, 00BEM, IO
MIOBEPXHOCTH), UCIIOJIb3Yys U3y4EHHbIE (POPMYJIIBI U METOBI;

[1P614 ymeHue BBHIOMpaTh MOIXOMSIINN W3YYEHHBIH METOJX JJIsl PEIICHUs 3a/laud, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOJUTH IPUMEPbl MATEMaTU4YECKUX OTKPBITHA POCCUMCKOW M MHUPOBOHU
MaTEeMaTUYECKON HAYKU;

[1Pyl14 ymenue cBOOOJHO ONEpUpOBaTh MOHATUSMU: TOUKA, MpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM YIroj, TPEXTPAaHHbIN YIroJl, IEPEeCEKaOINecs, apauleIbHbIE U
CKPEILMBAOIIMECS TPsAMbIE, MapajlIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY HpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM M IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33/1a4 M3Y4YeHHBIC (DAKTBI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOIOIPAaHHUK, NpU3Ma, NMUpaMuja, GUrypa u MoBEpXHOCTh BpAIIECHHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa M LIWIMHJPA, apajielibHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromasicsa ceppl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, N300pa)aTh MHOTOIPAaHHUKH, (UTYpHI M TOBEPXHOCTH BpAIICHUs, UX CEUEHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOMCTBA reoMeTpuyecKux (Quryp,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENENICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONpPOBEpPraTh HX; YyMEHHE IPOBOJIUTH
KiIaccuukanuioo (Uryp MO pa3IUYHBIM IPHU3HAKAM, BBIMOJHATH HEOOXOAMMBIE OIMOJIHUTEIbHBIE
MIOCTPOEHUS;

[1Py15 ymeHnue cBOGOJHO onepupoBaTh NOHATHAMMU: IUIONMAAb GUTYpsl, 00beM (UTYpHI, BETUYNHA
yria, pacCTOSIHME OT TOYKH JO IIJIOCKOCTH, DPACCTOSIHUE MEXKIY HPSAMBIMH, PAaCCTOSIHHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0MIAb MOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, [IUIUHIPA, 00beM
Ky0a, MpSAMOYTOJILHOTO Mapajljiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMeHue
HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO OINEpPUPOBATH TMOHATUSMHU: JIBIXKEHHE, NapalieIbHbIH TMepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MoA00Ms, MoJo0HbIe (HUTYPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIMOJIb30BaTh I'€OMETPHUUECKUE OTHOILEHHS, HAXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JJIUHA,
yToJ1, TUIOMIa/lb, 00BEM) MPH PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 peaIbHON KU3HU;

[IPyl8 ymeHue wMoaenupoBaTh pealbHbIE CHUTyalldd Ha $A3BIKE MAaTEMaTHUKH; COCTABIATH
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJauM, HCCIEA0BaTh IMOCTPOEHHBIE
MOJIEJI C HCIOJb30BAaHHWEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJMYMH, PEIlaTh CBSI3aHHbIE C HUMU
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MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSTHOCTHYIO MOJIEIb W HMHTEPIPETUPOBATH IMOJYUYEHHBIH
pe3yibTaT; pelaTh NPUKIAAHBIE 3a/auyd CPEICTBAMH MAaTEMaTHYEeCKOTO aHalin3a, B TOM YHCIIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapakTepa;

[IPy19 ymeHue BbIOWpATh MOAXOMASIIMN METOA AJIs PEUICHHS 3a/ladyd; MOHMMAaHHE 3HAYMMOCTHU
MaTEMaTHKU B U3YYEHHH MPHUPOJHBIX U OOILECTBEHHBIX MPOIIECCOB M SBJICHUI; YMEHHE PAaclO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparh ciocoObl perieHus 3aj1a4 npo(ecCHOHaNbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CpPE/ICTBA MIOUCKA, aHAJIM3a U UHTEPIpeTaluu UHpopMaluu u
MH(OPMAIIMOHHBIC TEXHOJIOTUH JIsI BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIeITeTbHOCTH

OK 06. TIlposiBasiTh T'paXxAaHCKO-MATPUOTHYECKYIO IO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAAUIIMOHHBIX POCCUMCKUX AYXOBHO-HPABCTBEHHBIX IIEHHOCTEW, B TOM YHUCIE C
Y4eTOM TapMOHHU3AIMH MEXHAIIMOHATIbHBIX M MEXPETUTHO3HBIX OTHOILICHHUH, MPUMEHSITh CTaHIApThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS;

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOLICH Cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHHWH KIMMaTa, MPHHIIUIBI OSPexIITMBOTO MPOU3BOACTBA, d3PPEKTUBHO NIEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIIHIX

OK 08 Vcnonb3oBaTh cpeacTBa GU3NUECKON KYIbTYpHI Il COXPAaHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccnoHabHON JeATeNbHOCTH M TMOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonp3oBaThcs mpodeccnoHanbHON JOKYMEHTAIMe Ha TOCYAapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

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

3aganue:

1.Pe6po xy0a paBHO 6 cM. HaiiT ero o6beM U miIomabs NoJIHONH NOBEPXHOCTH.

2. B mpsMoyroiabHOM Mapauiesienuiee AMaroHaib ocHoBaHus 12 cMm, a 6okoBoe pebpo 15 cwm.
HaiiTu nnomans 1MaroHaibHOrO CEYEHUS.

IMopsinok BbINOJTHEHHS PA0OTHI:
1)BBITIONTHUTE YepTex

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) OdopMuTh pelieHue 3a1a9u

Xox padoTsI:

3agauya 1: Yron mexnay nuaroHaneio AC, npsmoyrosibsHoro napamienenunena ABCDA1B1C1Ds, u
iockocTeio ocHoBaHuss ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakioHeHa K IJIOCKOCTH
OoCHOBaHUs 1oy yriioM 45°. Beicota mapaienenunena paBaa 3 cM. Halioute ero oonem.

Pewenne:
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C,

LCDC = £DC,C=45°=DC=CC, =3
AC, =2CC, =6
AC=\6 —F =33
BC=JAC* ~ 4B =379 =32
Vascosacn, = AB-BC-CC, =3-32.3=272
Orser: 27V2 o’
3agaua 2: CropoHBI OCHOBaHUS MPSIMOYTOJIBHOTO TapaJUIeNienuIie/ia paBHbl 6 MU 8 M, 60KOBOE pedpo

pasHo 10 M. Haiiure yron Mexxay quaroHasIbio napajuielienuIe/1a v IJIOCKOCThIO €r0 OCHOBAHUS.
Pemenmne:

AC =6 +8° =10

AC = CC, = AACC, pasuofexpenwust, 2 3naswT o = 45° .
Orger: 45°,

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO' CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeJIEHUS pabOThI ObUIH JOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CJIM padOTa BBHIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansitue Ne 51
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«Pemenue 3a1a4 Ha PU3MY M TTUPAMUTY»
eab padoTsi: HayuuThes pemiars 3aj1a4u ¢ IPpU3MON U MUPAMUIOM.

IIpakTuyeckas padora popmupyer:

[IP610 ymenmwe omepupoBaTh MOHATUSMH: MHOTOIPDAaHHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpaLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpaleHHsA, IJIOCKOCTb, Kacaromiascsa cQeppl, NUIMHIPA, KOHYyCa, IUIOMAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LIMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napajiesienumnes1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYECHMSI OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PpACIIO3HABATh IPaBUJIbHbIE
MHOTOTPaHHUKU;

[TPG12 yMeHUe BBIYUCISITH T€OMETPUYCCKHE BETUYHHBI (JUTMHA, YroJl, IUIOMadh, 00beM, TUIOIIAIh
IIOBEPXHOCTH), UCIOJIb3Yys U3yUYEHHBbIE (POPMYJIBI U METOBI;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN HW3YYEHHBIH METOJX JJIsl PEIICHUs 3a/laud, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUNMCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[1Pyl4 ymenue cBOOOJHO OnepUpOBaTh MOHATUSMU: TOUKA, MpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, IBYTPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IepEeCeKaroIuecs, napajulebHble U
CKpEILMBAOIIMECS TPsMbIE, MapalIeIbHOCTh M MNEPIEHIUKYJISIPHOCTh MHPSAMBIX M IIJIOCKOCTEH, yroi
MEXIY HpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
WCTOJIB30BaTh TPU PEHICHWH 33134 M3Y4YeHHBIC (DAKTBI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBaTh NOHATUSAMM: MHOTOTPaHHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, NMPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpPAIICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHJPA, apajuleIbHbIe OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTh, Kacaromasicsi cepbl, HUINHAPA, KOHYCa; YMEHUE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, U300pa)aTh MHOTOIPAaHHUKH, (PUTYpHI 1 TOBEPXHOCTH BpAIIEHUs, UX CEUEHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUYECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPEEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
KiIaccuukanuioo (Uryp Mo pa3IUYHbIM IPH3HAKaM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpsl, 00bEM (UTYpHI, BETUYNHA
yria, pacCTOSIHME OT TOYKH JO IIJIOCKOCTH, DPACCTOSIHUE MEXKIy HPSAMBIMH, PAaCCTOSIHHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0MAb MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, IUIMHIPA, 00BEM
KyOa, MpSAMOYTOJIbHOTO Mapajijiesienuineaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMEHHue
HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPyl6 ymeHue cBOOOJHO ONEpPUPOBATH TMOHATUSMHU: JIBWXKEHHE, NapaliebHbIH IMepeHoc,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, NMpeodpa3zoBaHue MOJ00us, M0100HbBIE (DUTYPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJIOOHbBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHUE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOILEHUS, HaXOAUTh TI'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUI0NIa/lb, 00BEM) MPHU PELICHUU 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U U3 PEabHOM KU3HU;

[IPyl8 yMeHune wMmoJenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJB30BaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOIYUYECHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUYECKUX MOHATUI U BEJTUYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
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pe3yabTaT; pemaTh NPUKIAAHBIE 3aJauyd CpPEeACTBAMU MAaTEMaTUYeCKOrO aHalu3a, B TOM YHUCIIE
COILIMAJIEHO-9KOHOMHYECKOTO U (PM3HMUECKOTO XapaKTepa;

[IPy19 ymenue BbIOMpaTh MOAXOMSIIMA METOJ ISl PEUICHUs 3ala4yd; TMOHMMAaHUE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHH MPUPOJHBIX M OOIIECTBEHHBIX MPOLECCOB M SBJICHUH; YMEHHE PAaCIO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHME IPUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K
pa3IUYHBIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPIPETAluU UH(OPMAIHU U
MH(GOPMaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHU 3a/1a4 IPO(PECCHOHATLHOMN 1eATEIbHOCTH

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULHMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HA OCHOBE TPAJULMOHHBIX POCCUICKUX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4E€TOM TapMOHH3ALMHM MEXHAIIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHSITh CTaHIAPThI
aHTUKOPPYIIMOHHOI'O IIOBEACHNUS;

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXKAIOLIEH cpefbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX

OK 08 Hcnonb3oBatTh cpeacTBa (pU3NYECKON KyJIbTYpPBI Uil COXPAHEHHs U YKPEIUICHUs 310pOBbsI B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOIJAEPKaHUs HEOOXOTUMOTO YpPOBHS (U3NUECKOM
[OJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATFHON JOKYMEHTAIMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

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

3ananne:

1. Jlna oueHKHW 3aTpaT Ha MaTepuajbl HalaWuTe IUIOIIAAb MOJHOM MOBEPXHOCTH Npu3Mbl. Eciu
M3BECTHO, YTO OCHOBAaHUE NPSIMON IMPHU3MBI - TPEYrOJbHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, OOKOBOE
pedpo NpU3MBbI paBHO 8§ M.

2. Jlnst OLIEHKM 3aTpaT Ha MaTepHalibl HAlJWTE TUIOMIAb ITOJTHOM IMMOBEPXHOCTH MPHU3MBI U 0OBEM.
Ecnu m3BecTHO, YTO OCHOBaHME MPSIMOM MPU3MBI — MapaJUIEIOrpaMM CO CTOPOHAaMU 4 ¢M U 6 CM U YIJIOM
MEXTy HUIMU 60°. Boicota NpU3MbI paBHa 12 cwm.

3. JIs olleHKH 3aTpaT Ha MaTepHalibl HailiuTe 00beM MpaBUIBHON YEThIPEXYTOIbHON MUpaMUIb,
BBICOTA KOTOPOH 4 cM, a IMaroHaib OCHOBaHUS 8 CM.

4. Jlna omeHKM 3aTpaT Ha MaTepualibl HAWTH TOJHYK0 IHOBEPXHOCTh MNpPSIMOMl NHMpamMH[bl, B
OCHOBaHUU, KOTOPOH JIEKUT paBHOOEIPEHHBIN TPEYTroJbHUK C OCHOBAHHUEM 5 CM U OOKOBBIMH CTOPOHAMU
6 cm. bokoBbie pebpa nupamus! 12 cMm.

IMopsaaok BbINOTHEHHSI PA0OTHI:

1) BbIMOTHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs pemieHre 3aaadu

Xox pa0doThI:

MHOrorpaHHMKOM Ha3bIBA€TCS TEJO0, OTPAaHUYEHHOE IUIOCKMMU MHOroyrojipHuKkamu. OOmue
CTOPOHBI CMC)KHBIX MHOTOYT'OJIbHUKOB HAa3bIBAIOT peﬁpaMn MHOTI'OrpaHHHUKaA. MHOFOYFOJ'IBHI/IKI/I, KOTOPBIC
OTrPaHUUYMBAIOT MHOTOTPAHHMK, HA3bIBAIOTCA €r0 TpaHsIMH. ['paHM MHOIOrpaHHMKA, CXOIALIMECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yroj; BEPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
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BepPIIMHAMM MHOTOTpaHHUKaA. [IpsMble, COCTUHSIONINE JIBE KaKWe-HUOYIb BEPIIWHBI, HE JEKAllue Ha
OJIHOM TpaHU, HAa3bIBAIOTCS AUATOHAJISIMH MHOTOTpDaHHUKA.

Ilpu3ma — MHOTOTpaHHUK, JBE€ TpaHU KOTOPOTO SIBJISIOTCS PaBHBIMH MHOTOYTOJIbHUKAMH,
JeXallMMU B TapauIeNIbHBIX IJIOCKOCTSIX, a OCTaJbHBIE TPaHU — MapajjieiorpaMMaMH, HWMEIOIIMMHU
00IIIMe CTOPOHBI C STUMU MHOTOYTOJIbHUKAMH.

[Ipsimast mpu3ma Ha3bIBAETCS MPABUIIbHOM, €CIIU €€ OCHOBAHUS — TPaBUJIbHBIE MHOTOYTOJIbHUKHU.

IliIomaap0 MOJIHON MOBEPXHOCTH NPU3Mbl HA3bIBACTCS CyMMa IUIOIIAJEH BCEX €€ rpaHeid, a
IUI0IA/IbI0 0OKOBO MOBEPXHOCTH IIPU3MBI — CyMMa IUJIOIIAJIeH ee OOKOBBIX TpaHEH.

S,,,=2S,.,+S;

OCH 00K
IInomanbs 00KOBOIH MOBEPXHOCTH MPSMOI NPU3MbI paBHA MPOU3BEICHHUIO IIEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

S,,.=P-h
O0BEéM npsAMOi PU3MBbI PaBEH MPOU3BEICHUIO IUIONIAM OCHOBAHUS HA BBICOTY.
V=S, -h

3amaua 1. [Iy1g o1ieHKH 3aTpaT Ha MaTepPHAIIbl HAWANUTE BHICOTY MPSMOU Npu3Mbl. OCHOBAHHE TIPSMOMA
IIPH3MBI - pOMG ¢ BbICOTO# 2 aM. Iltommas GOKOBOiT OBEPXHOCTH PU3MBI paBHa 96 M, a IUIOMIAb [IOTHOM
MOBEPXHOCTH paBHa 128 ;[Mz.

Pemenne.

O0603HaYMM CTOPOHY OCHOBaHHS @, @ OOKOBOE pedpo bPasHuMIly MEXTy IUIOMIAb0 MTOTHOM TOBEPXHOCTH
TIPU3MBI U TJIOIIA/IHE0 OOKOBOW OBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

IJiomaab OCHOBAaHUS ITPU3MBI.
'

Seu™2a = 20=128-96=32 = g=16

Se=4ah=96= h=22_15 (xv)
Orser: 1,5 nm. *
3amaua 2. Jlns OLIEHKM 3aTpaT Ha MaTepUallbl HalauTe BBICOTY NpsAMOM mpu3Mbl. OCHOBaHHE
MPSIMOW MIPU3MBI - IPSAMOYTOJBHBIM TPEYTOJIbHUK, KaTEThl KOTOPOTo paBHBI 5 M U 12 M, OoxoBoe pedpo
npu3Msl paBHo 10 M. Haiinure niormiaab NoiHON MOBEPXHOCTH PU3MBI.

Pemenue.
A,
A
Ac =57 127 =13
S = 28 e ¥ Sone ¥ Sapee + S e
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S =2%0,5%5%12+5%10+12%10+13*10=60+300=360 M

Otser: 360 M.

ITupamuaa — 5T0O MHOTOTPaHHMK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOrOyroJbHHUK - OCHOBAHME MMHPAMUJIBI, TPEYTOJILHUKN - OOKOBbIE TPaHM C 0OIIeH BEPIIMHOM,
Ha3bIBAEMOW BEpPIIMHOM NupaMuabl. [lepneHIuKynsp, ONYIIEHHBIM W3 BEPIIMHBI NHpaMHUABI HAa €€
OCHOBAHUE, Ha3bIBAETCS BHICOTOM MUPAMM/IBI.

[Tnomaae MOTHON MOBEPXHOCTH MUAPAMUIBL:  Spom = Sgox + Socn

VZ}S()C‘H.H

OO0beM UpaMuIbL: 3

Ilpasunvnaa nupamuoa

[Iupamuna Ha3bIBAa€TCSd NPABMJIBLHOM, €CIIM €€ OCHOBAHUE — IPABWIbHBIA MHOTOYIOJIbBHUK, a
OTPE30K, COCIUHSIONINI BEPIIMHY TUPAMUJIBI C IEHTPOM OCHOBAHUS, ABJISIETCS €€ BBHICOTOM.

Bce OokoBble pebOpa mMpaBWIBHONW NHPaMUIbI PaBHBI, a OOKOBBIC TPaHU SBISIOTCS PABHBIMH
PaBHOOEAPEHHBIMU TPEYTOJIbHUKAMU.

Bricota OOKOBOW TpaHM TPaBUIBHON NHPAMHJIBI, MPOBEJACHHAS W3 €€ BEPIIMHBI, HA3BIBACTCS
anogemMoii.

I[lnomanabs 00KOBOII MOBEPXHOCTH NMPABUJILHOW NMUPAMHIbLI PaBHA IOJOBUHE IMPOU3BEIACHHS
nepruMeTpa OCHOBaHHMs Ha anodemy.

S :1P ¥4

60k 2 ocH

Il1omaab MOJIHOI MOBEPXHOCTH MPABUJIbHOW MUPaAMU/IbI:

S-S _+ip.]
2

noJH

3anaya 3. CropoHa OCHOBaHHSI MPABWIBHON YETBHIPEXYTOJIbHOM MUpaMuibl paBHa 4 cM, a arnodema
o0pa3yeT C TUIOCKOCThIO OCHOBAHUSI yroll B 60°. Haiigure muiomans MOMHOI MOBEPXHOCTH THUPAMUIBI IS
OLICHKH 3aTpaT Ha MaTepHabl.

Pemenwue.

]
Ef =—BC=2
2
LZESH =90°-60°=30°=> SE=2FE =4
Sasan :4-4~%AB+ AB* =2.4.4+47 =48 (cm”)

Oreet: 48 oM’

3anaya 4 OcHoBaHME MUpPaMHIBI —pPOoMO, auaroHay Kotoporo paBHel 30 cM 1 40 cM. BpicoThl GOKOBBIX
rpaHeil, MpOBE/IeHHBIE U3 BEPIIMHbI ITUPaMUIbI, 00pa3yIOT C BBICOTON MUPaMU/IbI YIIIbI, PABHbIE 30°. Haiiwrre 0Gbem
MIMPaMAZIBI U1 OLIEHKH 3aTpaT Ha MaTepHAJIbI.

Perrenue.
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AC=40 = AH=HC =20
BD=30 = BH=HD~ 15

AB =207 1157 = 25
HE=%BC-I2,S

SE = 2HE = 25

11 s
Voo wd L. a0:50:00 8 3
T3 40-30-25 EE 5000-—2-=2500\/§ (cm’)

Orser: 250043 en®,

(I)opMa NMpeacTaBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BHITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYUTH MPABWIbHBIE PE3YNIbTAaThl U BBIBOJBI; B XOJE
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CSNIATh TPABHIILHBIX BBIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Teja
IIpakTnyeckoe 3ansitue Ne 52
«Perenue 3a1a4 Ha WHUJIHHIAP U KOHYC»
Henp padorsr: HayunTscs pemars 3a1auu ¢ IUIMHAPOM U KOHYCOM

IIpakTnyeckas padora ¢popmupyer:

[IP610 ymeHue onepupoBaTh NOHSTUSAMHU: MHOTOTPaHHHMK, CEYEHHE MHOIOIpaHHUKaA, KyO,
napajiesienune1, pusMa, nupamuza, Gurypa u noBepXHOCTh BpallleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceueHuss (GUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasica cdepbl, LUUWINHApa, KOHYyca, IUIOMalb
MOBEPXHOCTU MHPAMHM/JIbI, IPU3MBI, KOHYCA, LHJINHAPA, TUIOMaab chepbl, 00beM KyOa, IpsSsMOYroIbHOIO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U ITIOBEPXHOCTH BPAILEHUs, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; yYMEHHE paclo3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE pACIIO3HABaTh IPABHIIbHBIC
MHOTOTpaHHUKU;

[IP612 ymeHue BBIYUCIIATH TEOMETPUUECKHE BETUUUHBI (JIJTMHA, YTOJl, TUIOIIaaAb, 00BEM, TUIOIIA/Ib
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3Y4EHHBIM METOJ JI pelIeHUs 3ajaud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSAX, B
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HWCKYCCTBE; YMEHHE IMPUBOJWTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUUCKOM W MHPOBOU
MaTeMaTHUYECKOU HAYKH;

[IPyl4 ymenme cBOOOTHO OMEpUPOBATH MOHATHUAMH: TOUKA, MpsSMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEIbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPAUIEIbHOCT, M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY MpSIMBIMU, YTOJ MEXKIy MPAMONM U IJIOCKOCTBIO, YIOJ MEXIy IIJIOCKOCTAMHU; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 3a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBI MHOIOIpAaHHMK, IpU3Ma, NUpaMuja, GUrypa u MOBEpXHOCTb BPALICHHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA U LIWIMHPA, TapajUIeIbHbIE OCH
WA OCHOBaHMIO, CEYEHHUE IlIapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYpPHl U TOBEPXHOCTH BPAILICHUS, UX CEUCHUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPEIEICHUS U3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
IIPU3HAKAX TeoOMEeTpUYecKux (uryp, OOOCHOBBIBaTH MJIM ONPOBEPraTb MX; YMEHHE IPOBOIUTH
kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMONHATE HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Py15 ymeHnune cBOOOJHO ONepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BeM (UTYpHI, BETUYNHA
yria, pacCTOSHHE OT TOYKM [0 IIOCKOCTH, PAacCTOSHUE MEXKIY MNPSMBIMH, PAacCTOSHHE MEXKIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAlh MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO MapajuieNienunesia, MTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/UTh OTHOIIEHNE 00BEMOB MOTOOHBIX QHUTY;

[IPyl16 ymeHue cBOOOAHO OMNEPUPOBATh MOHATUAMU: JBH)KEHUE, MapajuleIbHbI MEpeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MOA00Hs, ToJ00HbIE (BUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPBI, B TOM YHCIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOJIUTh I€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroJ, 013k, 00bEM) IPU PELICHNUH 33/1a4 U3 JIPYTUX yU4eOHBIX IPEAMETOB U U3 PEaTbHOM KU3HM;

[IPyl8 yMeHune wMojenupoBaTh pealbHbIE CHUTyallMM Ha $3bIKE MAaTEMaTUKH; COCTaBIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATH IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € IIOMOIIBIO T€OMETPUYECKUX MTOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMHU
MIPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPHIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEeMaTHYECKOro aHalnu3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA AN pelieHHs 3afayd; MOHWMaHHE 3HAYUMOCTH
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOILECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PAcliO3HABaTh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKW B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPBl MaTEeMaTHYECKHX
OTKPBITHHA POCCUMCKON M MUPOBON MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3agad npohecCHOHAIbHOW NESTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb30BaTh COBPEMEHHBIE CPEICTBA MOKCKA, aHAJIM3a U MHTEpIpeTalud HHPOpMaIK 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eSTeIbHOCTH

OK 06. IIposBiATH TIpa’kAAHCKO-NIATPUOTHYECKYIO IO3HMIMIO, JEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX ITyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHH3AIMH MEXHAIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOILICHHUH, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpefbl, pecypcocOepekeHHnIo, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOTO MPOU3BOJICTBA, YPPEKTUBHO NEHCTBOBAThH B
Ype3BbIYAITHBIX CUTYAIHIX
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OK 08 Hcmons3oBath cpeacTBa PU3NUECKONU KYJIbTYPHI VISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpoecCHOHATBHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest pohecCHOHATBPHON JOKYMEHTAIMe Ha roCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTbBI JIGKI_[I/II\/JI.

3ananmue:

1. JIns pacueta MaTepuanoB, HEOOXOAUMBIX JUIS U3TOTOBJICHUS LIMIUHAPA HAUTH paanyc HUIUHIPA,
€CIIM U3BeCTeH 00BheM mumuHapa 120 CMZ, ero BeIicoTa 3,6 cMm.

2. Beicora nununapa 12cMm, paguyc ocHoBanus 10cm. [HunuHap nepecedyeH miocKOCThIO TakK, YTO B
CEYCHMHU MOJydnICs KBaapar. Haliiure pacCTOsHUE OT 3TOrO CEYEHUs 10 OCH.

3. ns oueHku 3aTpaT Ha MaTepuaibl HAWTU MOJHYIO MOBEPXHOCTh KOHYCa, €Cld 0Opasyromias
HaKJIOHEHA K IJIOCKOCTH OCHOBAHMS TIOJT YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

4. ]JIns1 OLIeHKH 3aTpaT Ha MaTepuaibl HAWTHU IJIOLIA/lb OCEBOTO CEUEHUsSI KOHYCa, eCu 00pa3yromas
paBHa 15 cMm, a paguyc ocHOBaHUSA 4 CM.

Huauuap — Teiio, MOJyYSHHOE MPH BPAIICHUM MPSIMOYTOJbHUKA BOKPYI OCH, COJCPXKAIICH €ro
CTOPOHY.

Kpyru Ha3bIBarOTCS OCHOBAHUSIMM IUJMHAPA, a OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIIHE
TOYKHA OKPYXHOCTEH ATHX KPYroB — OOPa3yHUIMMHM HUJIHHApPA. Y IWIWHApPA OCHOBaHHS PAaBHBI U
napajuie/ibHbl 1 00pa3yIoIKe TAK)KE PABHBI U MapauIeIbHBI MEXKTy COOOiA.

Ochbl0 HWIMHAPA Ha3bIBaCTCS NpsMas, MPOXOJIIAs 4Yepe3 IEHTPhl OCHOBAaHWH, MapajielibHas
00pa3yrOIINM.

BokoBasi moBepXHOCTh HHJIMHAPA — 3TO IMOBEPXHOCTH, MOJYYEHHAss OT BpAICHUS CTOPOHBI
PSIMOYTOJIbHUKA, TTApAIIICILHON OCH IIHIHH/IPA.

BbicoTol IWIMHApPA HA3BIBACTCS PACCTOSHHE MEXIYy OCHOBAaHHMSMHU IIMIIMHApa. Pagmycom
[WIMHPA Ha3bIBACTCS PANYC €r0 OCHOBAHUS.

Huauuap Ha3piBacTCs NPSMBIM, €CJIH €ro  00pasyrllue MEpHEHAUKYISIPHBI IOCKOCTIM
OCHOBaHHII.

S, =27Rh;

6ok

[Tnomans 60KOBOI MOBEPXHOCTH:
[lmomaae mMoIHOM MOBEPXHOCTH:
S,om =Ssoc+2S,, =2mR+27R,

noJH

S =2R(h+R)

NOJIH

OO6beM uIHMHIpA: V =aR*h.

Ceuenue yurunopa — purypa nojgydeHHas B EPECEUCHUN IIHITUH/IPA IIOCKOCTHIO.

Ceuenue, MPOXOIAIIIEE Yepe3 OCh IHINH/IPA, HA3bIBAETCS 0CEBbIM CeueHueM U TPEICTaBIIeT CO00H
MPSIMOYTOJIbHHUK.

Ecnu cekyiast IiiocKoCTh MEPICHINKYIAPHA K OCH [HJIHH/IPA, TO CEUYCHHE SBIISIETCS KPYTOM.

Ilopsinok BbINOJHEHHSI padOThHI:
1)BbINONHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xox pa0doThI:
3amaga 1. [Ins omeHkM 3aTpaT Ha Marepuaibl HalIUTE IUIOLIAJb OCHOBaHUS IWIMHApA. Ecinu
U3BECTHO, YTO OCEBOE CEUEHHUE LMIMHIPA — KBaAparT, IUIOIaab KOToporo Q.
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Pemrenue.

CropoHa KBajpaTa paBHa, Q. OHa paBHAa auaMeTpy ocHoBaHus. [103TOMy ILIOmAAb OCHOBAHMS

{JQY) _m™
2 4

. =12
OTBeT: Socnn. = 7,

3agaya 2. Beicota mwimHAapa 6c¢M, paauyc ocHOBaHMs ScM. Haiipute miomagb CcedeHwus,
MPOBEACHHOTO TMapajUIeIbHO OCH LWJIWHApA Ha PAcCTOSIHUUM 4CM OT Hee Il OIEHKH 3aTpaT Ha
MaTepHuabl.

paBHa

M

Pewenue.

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronbauk OKM — paBHoOenpenssiii (OK = OM =R =35 cm),
tpeyroiabHuk OEK — mpsamoyrosbHbIi.

N3 tpeyronsuuka OEK, o Teopeme Iludaropa:

Bk = VOK? ~OFE* =/25-16 =/9 =3

KM =2EK =2x3 =6,

Scea= 6X6 =36 cM”,

OtBeT: Sceq= 36 cM?.

Paccmotpum okpykHOCTH ¢ 1IeHTpoM B Touke O u npsmyto OP, neprneHaukynspHyo K IJI0CKOCTH
ITOW OKpYXHOCTH. KaXnyro TOUKy OKpYKHOCTM COEIMHHMM C TO4koil P orpeskom. IloBepxHOCTS,
oOpa3oBaHHasi TUMHU OTPE3KaMU, Ha3bIBAETCS KOHUYECKOM, a CaMHi OTPE3KU — 00pa3y0IUMHU KOHYCA.

Teno, orpaHMueHHOE KOHWYECKOH MOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunueckas moBepXHOCTh — 00KOBasl MOBEPXHOCTh KOHYCa, KPYT — OCHOBaHMe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroline KOHHYECKOW MOBEpXHOCTH — ofpa3ylomme KoHyca. Bece oOpasyromue
KOHyca paBHbl apyr Apyry. lIpsmas OP, mpoxonsmas depe3 LEHTP OCHOBAHMS M BEpPUIMHY KOHYcCa,
Ha3bIBAaeTCsI O0CbK0 KOHyca. OCh KOHyca NEpHNEHAUKYJIsApHa K IUIOCKOCTH oOcHoBaHusA. Otpezok OP
HAa3bIBAETCS BBICOTOM KOHYCA.

Ecin cekymasl MmiockoCcTh MPOXOIUT 4YEpPE3 OCh KOHYyCa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEeBbIM CeYEeHHEM.

IIpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa IIOCKOCTh NEpPEcEeKaeTcs ¢
KOHYCOM II0 KpPYT'y M pa30uBaeT KOHyc Ha JaBe yacTu. OJHa W3 yacTel mpeicTaBisieT coOoi KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (V300pa3ute yceu€HHBIN KOHYC caMmocTosTenbHO. [locTpoiite

00pa3yromyto, BICOTY.)
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ILiiomanns 6GOKOBOIT MOBEPXHOCTH KOHYCa paBHA MPOW3BEACHHUIO MOJOBUHBI JJIHHBI OKPYKHOCTH
OCHOBaHUS Ha 00pa3yIoIIyIO.

Sso =t

Iliiomans MONHOW NOBEPXHOCTH KOHYCa paBHA CyMME IUIONIAJM OOKOBOM ITOBEPXHOCTH W
IUTOIIATH OCHOBAHUSI.

S,,,, =a(+r)

noJiH
ILi1omaas GOKOBO MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEICHUIO MOJIYCYMMBbI JIJTMH
OCHOBaHUU Ha 00pa3yIoIIylo.
O0BEM KOHYCA paBEH OJTHOM TPETU MPOU3BEJCHHUS TUIOIIAIM OCHOBAaHUS HA BBICOTY.

V=%8,,-h=1ah

3agaua 3. Jlnsg oleHKM 3aTpaT Ha MaTepuaibl HAWAUTE PACCTOSHUE OT LIEHTpAa OCHOBAaHUS [0
oOpa3yroiielt koHyca. Eciu M3BeCTHO, 4YTO MIIONIab OOKOBOM MOBEPXHOCTH KOHYyca paBHa 60 e a
paanyc OCHOBAHUS paBeH 6 M.

Pemenue.

Seue =arf =600 = vl =60

r=6=>f=ﬁq=10.
-

O=JAS* — 40" =10° -6 =8

1
5 =-—A0-O.S--—~6 8=24

Syuo = -OH - AS = SOH =24 =5 OH =2
C Ipyroii CTOpOHBL, 2 5
3agaua 2. PaccTosiHHE OT LIEHTpa OCHOBaHUSI KOHYyca J0 CepeluHbl oOpa3symoliel paBHO 4 cM, a
yron HakimoHa oGpasyiomleil KOHyca K IUIOCKOCTH ocHoBamms pasen 60°. Haiimure mmomaas oceBoro
CEUYEHUs KOHYcCa.
5

&4 = .S.'B =b éSBA 60“
. L{SB 180’—2 60“"'60"
TO ec'rz. AS&& panﬂncroponﬂnﬂ_, S

i

1
AAHJO’m AASB => e = e =
5B AS "2

o S.B znm 3
S;;g,,'_l-As AB- ﬁoﬂ—l-s -£:16J’(m)

. 2 | 22

" Orper; 1615 cH", '

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOIOJEHHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIlIMCU U BBIYUCIICHUS.
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Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTINYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CJIM padOTa BBIOJIHEHA HE IMOJTHOCTBIO WU 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnyeckoe 3ansitue Ne 53
«Pewmenue 3a1a4 Ha wap u cpepy»
Heawb padorel: HayuuThes pemars 3a1auu Ha map u chepy

IIpakTnueckas padora popmupyer:

IIP610 ymeHue omnepupoBaTh MOHATUSAMH: MHOIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napaiesienune, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BpaLICHUs, IWIHHIP, KOHYC, map, cdepa,
ceyeHUss (GUIypbl BpalleHUs, IJIOCKOCTb, Kacarouiascs c@eppl, LMIMHIPA, KOHYyca, IUIOMAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajJiesienunea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
U NIOBEPXHOCTHU BpAILEHUs, UX CEYEHUSI OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX
CPEICTB; yYMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTb IPaBUJIbHbBIC
MHOTOTpPaHHUKU;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IJIOLaab, 00beM, MJIOLIalb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE (POPMYJIIBI U METO/IBI;

[1P614 ymeHue BbIOMpaTh MOIXOASIININ HM3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/aud, pacro3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
UCKYCCTBE; YMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCHUICKOM M MHPOBOU
MaTeMaTHYECKOW HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHPOBATh MOHATUSMH: TOYKA, MpsMasi, INIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NePeCeKarolnecs, napayuiebHbIe U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M NEPIEHIUKYISAPHOCTh NPAMBIX M IIJIOCKOCTEH, Yroil
MEXAYy MpsIMBIMU, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMHM; YMEHHE
UCMOJb30BaTh MPU PELICHUH 337134 U3y4YeHHbIe (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHME ONEepUPOBATH MOHATUSMU: MHOTOIPAaHHUK, CEUCHHE
MHOT'OI'paHHMKA, MPAaBUIbHBII MHOIOIpaHHMK, PU3Ma, NMUpaMuaa, GuUrypa U MOBEPXHOCTh BpAIECHU,
UWIMHIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMINHpA, apauieIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, MIOCKOCTh, Kacaromasics cepsl, INHAPa, KOHYCa; YMEHUE CTPOUTH
ceueHne MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAICHUS, UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MIPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENILHO (hOPMYJIUPOBATh ONpEAENEHUS U3y4aeMbIX (UTYp, BBIABUTaTh THIIOTE3bl O CBOWCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
Kjaccupukanuo ¢GUryp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHAMMU: IJIOMAAb GUTYPHI, 00beM (QUTYpbI, BEIHMUHHA
yria, pacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PAacCTOSIHHUE MEXKIY MNPSMBIMH, PacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIa/Ab Cepbl, TUIOMIA b MOBEPXHOCTH MUPAMMU/IBI, TPU3MbI, KOHYCA, [IUJIUHIPA, 00beM
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Ky0a, MpsIMOYrojbHOIO MNapajuiesienunesa, MUpaMUAbl, MPU3MblL, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/UTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTyD;

[IPyl6 ymenue cBOOOJHO OINEPUPOBATH TMOHATHUSAMH: JIBIDKCHHE, MapaJlIeIbHBIM TEepPEeHOC,
CHMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, NMpeodpa3zoBaHue Moa00us, M0100HbBIE (DUTYPHI;
YMEHHUE paclo3HaBaTh PABHbIE U 11000HBIE (GUTYPHI, B TOM YUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHME HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOAUTh I€OMETPUYECKHE BEIMYMHBI (JIJIUHA,
yroJl, IJIoua b, 00beM) IIPU PELICHUHN 3aJad U3 APYTUX Y4eOHBIX IPEIMETOB U U3 PeaIbHOM JKU3HU;

[IPyl8 yMeHue wMmoJenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBISATh
BBIP)KEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI 10 YCIOBHUIO 3a/1a4M, UCCIIEAOBAaTh NOCTPOCHHbIE
MOJICJI C KCIOJB30BAaHMEM amrmapaTa ainreOpbl, HHTEPIPETUPOBATh MOMYUYCHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJENIN € TOMOILBIO T€OMETPUYECKUX TOHATHH M BEJIMUUH, PEIaTh CBA3aHHBIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yabTaT; pemaTh NPUKIAAHBIE 3aJauyd CpPEeACTBAMU MAaTEeMaTH4YeCKOro aHalu3a, B TOM YHUCIIe
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelIeHHs 3afadyd; [MOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKH B U3YYEHHH MPUPOJHBIX M OOIIECTBEHHBIX NMPOLECCOB M SBICHUH; YMEHHE PacIO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIM3a U MHTEPIPETANU HHOPMAIHH U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHU 3a/1a4 IPO(PECCHOHATILHOMN 1eATENIbHOCTH

OK 06. IlposBasaTh TIpaxaaHCKO-NATPUOTHUECKYIO IIO3ULIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCUICKUX TYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4€TOM TapMOHH3AlMM MEXHAIIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHSITh CTaHIApPThI
aHTUKOPPYIIMOHHOI'O IIOBEACHUS;

OK 07 CopneiicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpenmbl, pecypcocOepexeHnto, MPUMEHSThH
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHIX

OK 08 Hcnonb3oBath cpeacTBa (pU3NYECKON KyJIbTYpHI Uil COXPAHEHHs U YKPEIUICHHUs 310pOBbsI B
npouecce MpodeccnoHabHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MYEeCKOU
MIOATOTOBJIEHHOCTH

OK 09 ITonp3oBatbest MpoheCcCHOHATTFHON JJOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

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

3aganue:

1.PaccTosiHMe OT IEHTpa Iapa J0 CEeKYyLIeH MIOCKOCTH PaBHO § M, a PaaWyC CEUCHHUS IUIOCKOCTBIO
paBeH 6 M. Haiinute paauyc mapa u o0bem.

2. O6bem mapa 12511 m°. Haittu miomans chepsl.

Cdepoii Ha3bIBaeTCS MOBEPXHOCTD, COCTOALIAS M3 BCEX TOUEK IIPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JIaHHOM TO4YKHW. JlaHHasg TodYKa Ha3bIBAETCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paauycoM cgepbl. OTpe30K, COSAMHSIOUINNA JIBe TOUKU cepbl U NMPOXOIAIIUN depes
LEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHnueHHOe c(hepoil, Ha3bIBACTCS IAPOM.

[[Tap MOXXHO MOJYYUTH NPU BPAILECHUM IOJIYKpyra BOKPYI AMaMmeTpa. ['paHuued mapa CIy>KUT

chepa.
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[TmockocTh, uMmeromass co cdepoil TOIBKO OJHY OOIIyI0 TOYKYy, Ha3bIBaeTCs KacaTeJabHOM
IUIOCKOCTBIO K cdepe. Pamuyc cdepbl, mpoBena€HHBII B TOUKy KacaHUs chepbl U IUIOCKOCTH,
MEPIEHIUKYIISIPEH K KacaTeIbHOM MIOCKOCTH.

Ceuenue miapa, MpoXoJsliee Yepe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOSIIEe —
MaJbIM KpyroMm LleHTp GonbIIOro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a HEHTP MaJloOro Kpyra sBiseTcs
OCHOBaHUEM MEPIEHANKYJIISApa, OMYIIEHHOI'O U3 LIEHTPA 1Iapa Ha IJIOCKOCTh 3TOr0 Kpyra.

CeueHus, paBHOOTCTOSAILIME OT LICHTPA, PABHBI.

Pamnyc okpyXHOCTH, TIOJTy4E€HHOU TpH MepecedeHru cheprl paguyca R mnockoctsio, yJlaJeHHON

OT 1[eHTpa chepshl Ha d , paBeH V R*-d* .

. S = 47R?
Inomanp noBepxHocTH chepbl paBHA YICTBEPESHHOM IIJIOMIAHN OOJIBIIIOTO Kpyra: — b .
4
Vmapa = ﬂRa
3

Oo0bem mapa:
IMopsiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

Xoa paGoTsI:

3amaua 1. [Tnomans chepst pasra 100 Mm% Paccrosinne oT reHTpa cdepbl 10 CEKYIIeH MIOCKOCTH
paBHO 4 M. Haiinure panunyc ceueHus.

Pemenue.

S =47k =100n = R* =25 R=§

AD = BD' - 45" = 5 _ g3 =3(m)
Orer: 3,

3apaua 2. [nomaau ceueHus mapa miocKocTbio paBHa 1611 M? , a IIowmans MapajuIeIbHOTO EMY
2 o
CEYCHMSI, MPOXOIAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M . Haiftu paccrosiHue Mexay IIOCKOCTSIMU

CEUeHUH.

= 16rn=> =16, r=4 M.
R =25t =>R'=25,R=5m,
h=JRT -7 =J25-16 =3 (m)

OtBer: 3 M
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®opma npeacraBIeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHHUE.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €clii paboTa BBHINOJHEHAa B IMOJTHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "'yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTHU TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BHIMOJHEHA HE TTOJIHOCTHIO UIH 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckoe 3ansaTue Ne 54
«Perenne NpuK/JIaIHbIX 33/1a4 CTepPeOMeTPUID

Heas padorbi: OGOOMNTH, 3aKpENUTh U CUCTEMAaTH3UPOBATh 3HAHUS TPU PEIICHUH 3a/ad C
NPUKJIaJHBIX 33/1a4 CTEPEOMETPUH

IIpakTHyeckas pabora ¢popmupyer:

[IP64 ymeHue onepupoBaTb MMOHATUAMHU: (YHKIMS, HeNpepblBHAs (QYHKLUSA, [POU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI UHTerpajl; yMEHUE HAXOOUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTE€pUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIME 3HAueHUs (YHKUUN; CTpOUTH TpapuKd MHOTOWIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YecKoro aHajn3a; IPUMEHSTh MPOU3BOJHYIO MPH PELIECHUH 3a]ad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YYEHHBIM METOJ JI pElIeHUs 3ajaud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[IPy8 ymenue cBOOOJHO ONEpPUPOBaTH MNOHATUAMU: Tpa@uk (yHKIUU, OOpaTHas QYHKIMS,
KOMMO3ULUS (PYHKIMH, TuHEHHas (QyHKIUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MoKazarejaeM, TPUTOHOMETpHuYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPUYECKHE  (DYHKIIMH,
nokaszateibHas W Jorapugmuyeckas (QyHKIUH; YMEHHE CTPOUTh TIpaduku (YHKIUN, BBIIOIHATH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH [UIs M3ydeHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3aa4 U3 JPYTUx y4dyeOHBIX NPEIMETOB M M3 peaibHOM >KM3HM;BBIpaXaTb (QopMysiamMH 3aBUCHMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpPOBATH MOHATHAMU: YETHOCTD
GyHKIIUH, TEPUOANYHOCTh (PYHKIIMH, OIPAaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosplllee M HaWMEHbIIEe 3HAYeHUS (YHKIMM HAa TNPOMEXKYTKE;, YMEHHE MPOBOJIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A7 pelieHus ypaBHEHMH, HEpaBEHCTB M 3ajad C
rapameTpamu; u300pakaTh Ha KOOPJIUHATHOM IIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHWN, HEPABEHCTB
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U UX CHCTEM.

[IPy10 ymeHue omepupoBaTh MOHATHSIMU: HENPEPHIBHOCTh (YHKLIUHU, ACHUMIITOTHI TIpaduka
GbyHKIMM, TepBas W BTOpas MPOM3BOAHAS (QYHKIMH, TEOMETPHYECKHMH W (U3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENEeNeHHBI HMHTErpall; yMEHHE HAXOAWTh ACHMIOTOTHI Tpaduka
(bYHKIMH; YMEHHE BBIYUCIATH TPOM3BOIHBIE CYyMMBI, IIPOU3BEACHUS, YACTHOTO M KOMITO3UIIMU (DYHKITUH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy ¢byHKINY;
YMEHHE HCIIOIb30BaTh IPOM3BOJHYIO IUISi MCCIICAOBaHUS (DYHKIMH, JUII HAaXOXKICHUS HAWITYYIIETo
pelieHusi B MPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-3KOHOMUYECKMX U (U3NYECKHX 3ajadax, I
OIIPEAETICHUSI CKOPOCTH U YCKOPEHHS; HAXOAUTH IUIOMAIU U 00BEeMBbl (UIYp C IMOMOIIBIO0 MHTETpala;
MPUBOAUTH IPUMEPBI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MMOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 ymeHme MoOAeNHpOBaTh pealbHbIE CHTYallMM Ha S3bIKE MATEMaTHKH; COCTaBIIATh
BBIPO)KEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCJIOBHUIO 3a/1a4M, UCCIIEAO0BAaTh MOCTPOCHHBIC
MOJIETI C WCIOJIb30BAaHHMEM ammapaTa ainreOpbl, HHTEpIPETUPOBATh IMOIYYEHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHYECKUE MOJIENU C MTOMOIIBI0 TEOMETPUUECKUX TOHSATHI U BEJTMUMH, PEIIaTh CBA3aHHbIE C HUMHU
NPaKTHUECKHE 33Jadd; COCTAaBIIATh BEPOATHOCTHYIO MOJENb W HWHTEPIPETUPOBATH IOITYYCHHBIH
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHaln3a, B TOM 4YHCIE
COIMAJIBHO-?KOHOMUYECKOT0 ¥ (PU3UUECKOT0 XapaKTepa;

[1Py19 ymenue BBIOMpaTh MOAXOISAIIMN METOJ IJIS PEIICHUS 3aqadud; MOHMMaHUE 3HAYMMOCTHU
MaTeMaTUKU B M3YYEHHH NPHPOJHBIX W OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUIl; yMEHHUE PACHO3HABAaTh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHBOAMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITHH POCCHIICKOM M MUPOBOM MaTeMaTHYECKOI HAyKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

I[IK 4.6 Amnamu3upoBarb (PMHAHCOBO-XO3SIMICTBEHHYIO JE€ATEIbHOCTb, OCYIIECTBISATh aHAIMU3
uH(pOpMalNH, MOJTy4eHHOH B X0J1€ POBEACHUS KOHTPOJIbHBIX MIPOLIEYP, BBISIBICHUE U OLIEHKY PUCKOB

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

3aganue:

1. JIByckaTHyr0 Kpbllly J0OMa, HMEIOLIET0 B OCHOBaHUU 7 uu\fi
MPSIMOYTOJIBHUK ~ (CM.  pHC.), HEOOXOJUMO TOJHOCTHIO  TOKPHITH 4N
py6epouioM. BeicoTa Kphblli paBHa 3 M, JUIMHBI CTEH JI0Ma paBHbI 7 M U 8 /3,
M. Haiinure, ckonbko pyOeponja (B KBaJIpaTHBIX METpax) HYKHO MJIs "“—S,—F..i..,-g.'.-....\.:.

M

IOKPBITHA 3TOM KPbIIIH, €CJIN CKAThI KPBIIIHA PABHBI.

2. Slmuk, umerouuii popmy kyba ¢ pebpom 30 cm Oe3 oaHOI rpaHH, HYKHO MOKPACUTh CO BCEX
CTOpOH cHapyxu. Haiiaure muiomags MOBEPXHOCTH, KOTOPYH) HEOOXOAMMO TOKpacuTh. OTBET
JlaiiTe B KBaJIpaTHBIX CAHTUMETPAX.

3. TlpsAMOTUHEHHBIH Y9acTOK TPYOBI JUTHHOM 3 M, UMEIOIIEH B CEYCHUN OKPYKHOCTh, HEOOXOAMMO
MOKPAaCUTh CHAPYXXHU (TOPIBI TPYOB! OTKPBITHI, UX KPAacCUTh He HYHO). HaliauTte miomaas moBepXHOCTH,
KOTOpPYIO HEOOXOJUMO IOKpacuTh, €ClM BHEIIHUN oO0xBaT TpyObl paBeH 27 cM. OtBer naiite B
KBaJIpaTHBIX CAHTUMETPAX.

4. Boicora 6aka mwiMHApUuYeckoil ¢opmbl paBHa 50 cM, a miuomans ero ocHoBaHus 160
KBaJ[paTHBIX CAaHTUMETPOB. UeMy paBeH 00bEM 3Toro O6aka (B mutpax)? B onnom autpe 1000 kyOnueckux
CaHTHMETPOB.

5. B cocyne, nmeromem Gopmy KoHyca, ypoBeHb KUAKOCTU Jocturaet 1/3 BeicoTsl. OOBEM cocyna
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paBen 540 M. Haitnure 006EM HaMTON KUAKOCTH. OTBET TaTe B MIJITHIIUTPAX

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1) BoimonHuTs ueprex

2) 3amucath KpaTKo YCJIOBHE 3a71a4u

3) Pemuts 3aauy, HCHOIB3ys HEOOXOAUMBIE (POPMYITBI

Xon paboThr:

Ilonatus oObemMa M MIOLIAAM IOBEPXHOCTH, M3ydaeMble B CTEPEOMETPUH, BaKHBI IPU pacyeTre
KOJIMYECTBA MaTEpUaIOB, HEOOXOAMMBIX JJI MPOU3BOJACTBA WM CTPOUTENBCTBA. 3HAHMS IPUBOMAT K
0oJiee TOUHBIM pacyeTaM, YTO IPEJOTBPALIAET ePePacxo U CHUXKAET KOJIMYECTBO OTXO/I0B.

3anaya 1. JIBycKaTHYIO KpbIILy AOMa, UMEIOLIETO B OCHOBAHUU Y
IPSIMOYTOJIbHUK, HEOO0XOAMMO IIOJIHOCTBIO IOKPBITH PYOEpPOUIOM. _i
Beicota kpblmm paBHa 4 M, JUIMHBI CTEH JOMa paBHbl OM U 8 M. /4 [ﬁ
Haiinure, ckonpko pyOepoupaa (B KBaJpaTHBIX METPax) HYXKHO Ui ey A S\
MOKPBITHS ATOH KPBIIIH, €CIIA CKaThl KPBIIIN PAaBHBL.

Pemenue. [1o Teopeme [Tudaropa Haiigém cTOpoHy cKaTa KpPbIIIH:
VAT 432 =16+9=125=5.
Torna miomaae Kpellyi paBHa:
8.5.2 = 80w
OTser: 80.
3amava 2. SAmwmk, umeronmii Gopmy kyba ¢ pedbpom 20 cm Oe3
OJTHOW TpaHH, HY)KHO MOKPACUTh CO BCEX CTOPOH cHapyxu. Haiinure

|

IJIOMIA b TIOBEPXHOCTH, KOTOPYIHO HEOOXOAuMO TMOKpacutb. OTBeET :
JaiTe B KBaIPATHBIX CAHTUMETPAX. |
»

Pemenne.

[Inomane onHoit rpanu pasHa 20 - 20 = 400 oM. B KyOe I11ecTh rpaHeil, HO Hac MpOCAT HalTu
TOJIBKO TUTOIIAAb TSATH TpaHeH, cienoBarenbHo, 400 - 5 = 2000 eM?

OTset: 2000.

3anayva 3. Jleranp umeeT popMy H300paKEHHOTO HAa PUCYHKE
MHOTOI'paHHMKa (BCe IBYTrpaHHbIe yIiibl MpsiMble). Lludpel Ha pucyHke
0003Hauar0T AIUHBI péoep B cantumeTpax. Haliaure 00bEM 3TOM
neranu. OTBeT AaifTe B KyOMUECKUX CaHTUMETpax.

Pemenue. Pa3o6béM 3Ty netans Ha ABe yactu. [lepBast yacts co ctopoHamu: 2;1;2. Bropas yacTb

co cTopoHami 2;4;3.
O0wém nepBoit vactn: Vi =2-1-2=4 e,
OGBEM BTopoii wacTi: Vo =2 -4 -3 =24 cm®,
OGBEM metamn paBen: V, =4 + 24 =28 cm°.
OTBeT: 28.

3anaua 4. IlpsMonuHEHHbIH y4acTOK TpyObl AJMWHOW 4 M, UMEIOIIEH B CEUYCHHM OKPYXHOCTb,
HE00XO0JIMMO TOKPACUTh CHapYX M (TOPLBI TPYObl OTKPBITHI, UX KpacuTh HE HYXHO). HalinuTe miuomanpb
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MMOBEPXHOCTH, KOTOPYIO HEOOXOIUMO IOKPACHTh, €CIIM BHEITHUN 00XBar TpyOwml paBeH 19 cm. OtBer
JTalTe B KBAJAPATHBIX CAHTUMETPAX.
Pemenue. [lepeBeném mmmny ydactka Tpyos! B caHTUMETphI: 4 M = 400 cM. [Tnomaas moBepXHOCTH
HUJIMHAPA paBHACTCA
S=h-L=400-19 = 7600 .
OteeT: 7600.

[lonumanue cTepeoMEeTpUr HEOOXOOUMO TMpH pacdyeTre OO0BEMOB TIPY30B, IEPEBO3UMBIX
TPaHCIIOPTOM, OTIPEICICHUHA MaKCUMAIILHO JIOMYCTUMO# rPy30I0AbEMHOCTH TPAHCIIOPTHBIX CPEACTB HIIH
IIpY [IPOEKTUPOBAHUM YNAKOBKHU JUIS MPOAYKIMHU. DTO MO3BOJISIET ONTUMAIbHO HCIOJIB30BATh MECTO U
BEC, MUHUMH3HPYS PACXO/Ibl HA JIOTUCTHUKY.

3anaga 5. BeicoTta 6aka nunuHApu4eckor (opmMel paBHa 60 cM, a — —

IUTOMIA/b €0 OCHOBaHMs paBHa 150 KBajpaTHBIM caHTHMeTpaM. UeMy paBeH
00BEM TOTO Oaka (B mutpax)? B ognom mutpe 1000 kyOuueckux
CaHTHMETPOB.

Pemenune. O6bEM tumuapa pased V = mR?H, rue mR? = 150cm? — nomaas OCHOBAaHUS.
CrnenoBatenbHO, 00bEM Oaka paBeH
V =150-60 = 9000cm>
[Tepeenem 9000 oM’ B JUTPBI U TOJIYYUM 9 JTUTPOB.
OTtser: 9.
3amaua 6. B cocyne, umeromeM (GopMy KOHYCa, YPOBEHb KUAKOCTU

nocturaet 1/2BbicoTsl. O0bEM cocyna 960 M. Uemy paBeH 00bEM HATUTON o

*KuJkocTu? OTBET AaliTe B MIJUTWIIUTPAX.

Pemenne. Menpimii kKoHyc 1oj00eH OompiieMy ¢ koddduureHToMm 2. O0beMbl MOJOOHBIX Tel
OTHOCSTCS Kak Ky0 koad¢uimenta nogodus. [lostomy o0beM MEHBIIETO KOHYCa paBeH (1/2)320,125
o0beMa 6osbIoro KoHyca. Takum 06pazomM, 00bEM HaTUTOM skuKocT paBeH 960 - 0,125 = 120.
OTtset: 120.

(I)opMa npeacTraBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B TMOJHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCIeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM pabOTa BBIMOJIHEHA 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, €CIIM pabOTa BBHIOJIHEHA HE MOJHOCTBHIO UITH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.
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Pa3znes 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA
Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 55
«Pemenne kKoMOMHATOPHBIX 3a/1a4. PasMenennsi, COMeTAHUA U MEPECTAHOBKI

Heas padorsi: HayunuTbcss OTIMYATH COYETAHUS OT pPa3MEUICHUH, MPUMEHSTH (OPMYIIBI s
BBIYHCIICHHS BCEX BEIOOPOK 0€3 TOBTOPCHHIA.

IpakTuyeckasi padora popmupyer:

[TP68 ymeHue ornepupoBaTh MOHITHAMU: CIyYaWHBIH OIBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy9alilHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTH C HCIIOJIb30BAHUEM TpapUUECKUX METOJIOB;
MPUMEHSTH (DOPMYJIbI CIOXKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (aKThl U POPMYJIbI HpU
pelleHn: 3aJad; OIECHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHH; 3HAKOMCTBO CO CIydalHBIMH
BEJIMYMHAMHU; yYMEHHE MPUBOJUTH IMPHUMEPHI MPOSABICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[1Py4 ymenue cBOOOAHO ONMEpUpOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYCTAHUM,
YHCIIO MIEPECTAaHOBOK; OMHOM HBIOTOHA; yMEHHE TPUMEHITH KOMOWHATOPHBIC (PAKTHI U PACCYKICHUS JISI
pelieHus 3a1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3aad npodhecCHOHAIbHOM NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

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

MaTtepuajbHOe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3aganue:

1. B copeBHOBaHMsAX yuacTByeT 10 yenoBek, Tpoe U3 HUX 3alMyT 1-e, 2-e u 3-e Mmecto. CKOJIBKO
CYIIECTBYET Pa3INIHBIX BAPUAHTOB?

2. W3 rpynmel, B KOTOpoil yuurtcs 12 denoBek, HEOOXOAMMO BbIOpaTh 3 4YeIOBEKAa B COBET
koJutemka. CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIOCOOOB TaKOTO BHIOOpA.

3. Ha KHWXHOI MoJIKe BBICTABJIECHBI 8 KHUT Pa3iWYHbIX aBTOPOB. CKOJBKO CHOCOOOB MMEETCS
JUISL pPACCTAaHOBKU 3TUX KHMT B Pa3HOM IMOpsIKe?

ITopsinok BhINOJHEHUs PaGOTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JUIsl BBIYUCICHUS BO3MOXHBIX KOMOMHAIIMHA.

3. IIpowsBeanTe BBIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.

Xox pa0doThI:

1.KomoBbIii 3aMOK OTKPBIBAETCS TIOCTEI0BATENbHBIM HAOOPOM YeTHIpEX pa3HbIX Iudp. Tpedyercs
OTIPENICTUTh YHUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO MOA00paTh JJIS 9TOTO 3aMKa.

Pemenue.

Bo3moxnbix 1uudp Bcero necsars(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpaHHas KoOMOWHAIUA Koaa
OTIUYAETCsl OT APYroil komOuHaIuu XoTs Obl ogHoU 1mdpoi(1,4,5,7 #2,4,5,7),mub60 nopsakom Habopa
onuHakoBbIx 1ubp(1,4,5,7#4,5,7,1),n05ToMy Asi1 MOACYETa YHUCIIa BO3MOXKHBIX KOMOWHAIMI KOJIOB
UCIIONIE3YeM (POPMYITy YUCIIA Pa3MEIICHUN.

2.®opMyiia pa3MEIIEHUN UMEET BUILAR =

n!

B namem ciygae n =<4 .,m =10,

(ﬂ—m)!'
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. ip! _ip!_ 10927 6-54-3-21_ —
IIponsBonm pacuér A}, = —==— . 10987 = 5040

3.CKOJIBKO CYIIECTBYET CIIOCOOOB BIOOpA TPEX YETIOBEK U3 JACCATH?
Pemenue.

B nanHoOM cityuae mpu BeIOOpE JJIsl HAC BaKEH TOJIBKO COCTAaB IO TPH YEJIOBEKa, IIOPSIOK BEIOOpa
pOJIM HE UTPaeT, MOITOMY B OTJIMYME OT IEPBOTO MPHMEpPA YUCIO CHOCOOOB MOACYHTaEM O (opmyiie
COYETaHUM.

dopmyna coueTanuii umeer BuA6CT = —>— B namem caydae n=10, m=3.

-yl
el _ipl_rlasin 120
eip-Ty0 A7 32 )

[IpousBonum pacuér: i, =

4.CKOJIBKO Pa3iIMYHBIX YETHIPEX3HAYHBIX YHUCETT MOXKHO COCTaBUTh M3 1udpl,2,3.4 9 uudps He
IIOBTOPSIIOTCSA)?

Pewmenue.

[To ycrnoBHIO AaHO MHOXKECTBO U3 YETBIPEX 3JIEMEHTOB, KOTOpPbhIE TPEOYeTCs paclojOXKUTh B
ornpeAenEéHHOM MopsAKe. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO MEPECTAHOBOK UX YETHIPEX 3JIEMEHTOB.

®opmyna nepecTaHOBOK U3 1T —3JIEMEHTOB UMeeT BUA:F, = n! B Hamem ciaydae n =4.

[IpousBeném pacuér: £y =4!1=4-3 -2-1=24,

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE€ MPABWIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJSET IMOJYYUTh MPABUIBHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 5.2. Teopusi BepOsITHOCTEH M 3JIEMEHTbI MATEMATHYCCKON CTATHCTHKH

IIpakTnyeckoe 3ansitue Ne 56
«IIpruMeHeHre TeOpUN BEPOSITHOCTH IIPU PEIIEHUH SKOHOMUYECKHX 3a/1a49»

Heas pa6orbi: HaydnThcss HAXOAWTH BEPOSITHOCTH COOBITHI B 3amavax MpodecCHOoHaTbHOU
HaIpaBJIE€HHOCTH.

IpakTuyeckasi padora popmupyer:

[IP64 ymenue omnepupoBaTh NOHATHSMHU: (DYHKIHS, HENpepbiBHAsS (DYHKIUSA, TPOU3BOIHAS,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHE HaXOAUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIIHIA,
WCTIONB3YS CIIPABOYHBIE MaTEPHAJIbI; UCCIIENOBATh B MPOCTEHIIINX CIIydassX (PyHKIIMM HA MOHOTOHHOCTb,
HAaXOIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaueHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
KCIMOJIb30BAHUEM anmnapaTa MaTEMAaTHYECKOI0 aHalii3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUICHUM 3aJad
Ha JBW)KCHUE; pPEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7]aui Ha HAaWOOJbIIME W HAUMEHbBIINE 3HAYCHUS,
Ha HaXOXJICHUE MYTH, CKOPOCTH B YCKOPECHUS;

[Ip68 ymenue omepupoBaTh MOHATUSIMH: CIYYaWHBIA OMBIT U CIydailHOE COOBITHE, BEPOSITHOCTH

cnyqaﬁHoro CO6I)ITI/I${; YMCHHUE BBIYUCIIATH BEPOATHOCTH C HCIIOJIB30BaAHUEM Fp&(bH’—I@CKI/IX METOJ0B,
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IPUMEHATH (POPMYJIBI CIOKEHHUS M YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI M (HOPMYJIIBI IPH
pelICHNM 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEJINYMHAMHU; YMEHHUE NPUBOJHUTH IPHUMEPHI TNPOSBICHHUS 3aKOHA OOJNBLIMX YHCEN B NPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSAX;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YU4EHHBIH METOJ JAJS PEIlEeHUs 3a/aud, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[Ipyl3 ymeHHe HaXOAUTh BEPOATHOCTU COOBITHH C HCIOJIB30BAHUEM TIpapUUECKUX METO/IOB;
IPUMEHATH Ul PeUleHus 3a7ad (popMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposATHOCTEH, (hopMyiay MOIHOMN
BepoATHOCTH, (Qopmyny bepuymnn, xomOuHaTtopHbIe (BakThl U (GOPMYIBI; OICHHBATH BEPOSTHOCTH
peanbHbIX COOBITMH; yMEHHE ONEepUpoBaTh MOHATUAMU: CllydaliHas BeJIM4YWHA, paclpeseieHue
BEPOSITHOCTEM, MaTEMaTU4YECKOE OXHUAAHME, IHUCIEPCHS M CTAaHJApPTHOE OTKIOHEHWE CIy4alHOH
BEIMYMHBI, (DYHKIMM pACHpelesieHHs] U IUIOTHOCTH PAaBHOMEPHOIO, IMOKAa3aTeIbHOI'O M HOPMAaJIbHOI'O
pacupeneneHnid; yMEHUE MHCIOJb30BaTh CBOMCTBA WM3YYEHHBIX PAaCIpPENEICHUN I PELICHHs 3a/1ad;
3HaKOMCTBO C IOHSATHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MPUBOANUTH TPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIIX YMCEI B IPUPOIHBIX M OOLICCTBEHHBIX SIBICHUSIX;

[IPyl8 yMeHne wMmonenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 33/1a4M, MCCIENOBATh IIOCTPOCHHBIE
MOJIEJI C HCHOJb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh IMOIYYEHHBIH pe3ysbTaT; CTPOUTh
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBIATb BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarbh IPUKIAAHBIE 3aJadd CPEICTBAMM MAaTEMaTH4ECKOTO aHaliu3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOT0 XapaKTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath criocoObl pemeHus 3a1ad npohecCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K

Pa3JINYHBIM KOHTEKCTAM

I[IK 4.6 Ananu3upoBaTb (UHAHCOBO-XO3SHCTBEHHYIO J€ATENBHOCTh, OCYLIECTBIATh aHAIU3
nH(pOpMalUY, TOTYYEHHON B XOJI€ MMPOBEIECHUSI KOHTPOJIBHBIX MTPOLIEYD, BISIBICHUE U OLICHKY PUCKOB

MarepuanbHoe obecnedenue: VHIuBHayanbHbIE 3alaHusi, TAOJIWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:

1. Ilycte (uHAHCOBBI aHAJIUTHK MPEANONAraeT, 4To €CIM CTaBKa MpOLEHTa ymajaeT 3a
OIpeJIeJIEHHBIN MEepPHUO/, TO BEPOSATHOCTh, YTO PHIHOK aKIMi OylIeT pacTu B 3TO ke Bpems, paBHa 0,6.
AHaIUTHUK TaKk)Ke CUMTAET, YTO CTaBKa MPOLEHTa MOKET YHAacTh B ATOT K€ MEpPUOJI ¢ BeposATHOCTHIO 0,1.
Hcnonb3ys JaHHY0 HHGOpMAIMIO, OIpEIeuTe BEPOSITHOCTh TOTO, YTO PBIHOK aKuui Oynjer
pa3BUBATHCS, a CTaBKa MPOLIEHTA [1aJaTh B TEYEHUE JAHHOTO Nepuoa?

2. JIBe opraHu3aluu TPOU3BOIAT OIMHAKOBYIO MNponykuuioo. BepostHocTh TOro, uro AO
«'mapaBnvK» BBIIAET HA MUPOBOM PBIHOK, paBHa 0,5, a BEpOSTHOCTh BBIX0/1a HA MUPOBOM ypoBeHb [IAO
«9Qnepronpom» paseH 0.7. HailTu BEpOSITHOCTB TOTO, YTO TOJIBKO OJJHA OPTaHU3alMs BBIMAET HA MUPOBOM
PBIHOK.

3. DKOHOMHCT IOJIaraeT, YTO BEPOSITHOCTh POCTa CTOMMOCTH aKLIMH HEKOTOPOW KOMIIaHWM B
cienymomieM rony oyzaer pasHa 0,85, eciiu SJKOHOMHKA CTpaHbl Oy/IeT Ha MOJABEME; U 3Ta K€ BEPOSTHOCTh
Oyner paBHa 0,4, ecnM SKOHOMHUKAa CTpaHbl He OyAeT YCHEIIHO pa3BUBaThCci. BeposTHOCTDH
SKOHOMHUYECKOIO MTOAbEMA B HOBOM roay paBHa 0,6. OLeHUTh BEPOATHOCTh TOTO, YTO AKIIUM KOMIAHUU
IIOAHUMYTCS B LICHE B CIIEAYIOLIEM TO1Y.

ITopsinok BbINOJHEHHS PadOTHI:
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1. I3y4nuTh TEOPETHYECKYIO YaCTh MPAKTUIECKON pabOThI
2. Pemuth 3amauu

Xon padoThr:

DKOHOMHYECKAsi HayKa CYIIECTBYET HE OJIHO CTOJIETHE U UMEET OOJIBIIYI0 TEOPETUUYECKYIO 0a3y, HO
BCE K€, OHAa HE B CHJIaX MPEABHIECTh U3MEHEHHUS B OyAyIEeM U JaBaTh TOYHBIE MPOTHO3BI. JTO CBA3aHO C
TE€M, YTO MHOTHE 3KOHOMHYECKHE MOKa3aTeNd HOCAT XapakTep CIy4alHbIX coObITuid. [loaTOMy uTOOBI
HKOHOMHCT paccuuTall HauboJiee BBITOJHBIA BapUAHT C BBICOKOW TOYHOCTHIO, HEOOXOJMMO MPUMEHSThH
3HaHUS TEOPUU BEPOSITHOCTEM.

Teopust BeposTHOCTEH — HayKa, H3y4aromiasi 3aKOHOMEPHOCTH B MAaCCOBBIX CIyYalHBIX COOBITHSIX.
CrnydaiiHpIM COOBITHEM HAa3bIBAIOT KaKON-TMOO (aKT, KOTOPBIA MOXKET MPOWU30WTH WM HE TPOU30UTH
IIPU OTIPENIEICHHBIX YCIOBUAX. IloaTBepKIeHHE WiIM OTpOBEp)KEeHUE (PaKTa OLEHUBAECTCS, HAOIIOAAETCS
TO WJIH UHOE COOBITHE, ONPEAEISETCS KaK OIMBIT UM IKCIIEPUMEHT 2. MeToAbl TEOPUH BEPOSTHOCTEH MpH
pelIeHIH YKOHOMHYECKUX 3a/1a4 He0OXO0AUMO MPUMEHSATH TaM, TJe JOIYCKAeTCsl BO3SMOXKHOCTh CO31aTh U
MIPOAaHAIM3UPOBATh BEPOATHOCTHBIE MOJEIN AECUCTBUN 11000 ypoBHS. [IpumepoM MOryT MOCIYXHTb
XapaKTePUCTHKH B chepe KPeIUTOBAHMS U CTPAXOBAHHUS.

BeposiTHOCTP  paccMaTpuBarOT KAk  HEKOTOPBIM  KPUTEpU  BO3MOYKHOCTM  HACTYILUICHUS
oIpeiesIeHHOro coObITUs. BO3MOXKHBIE 3HAaUEHUS BEPOATHOCTH M3MEHAIOTCA B auarnazoHe ot 0 mo 1.
CoObbITHE, BEpOATHOCTD MOSBIECHUSI KOTOPOTo paBHa (), Ha3bIBAETCS HEBO3MOXHBIM, TO €CTh 3TO COOBITHE
HUKOI'JIa HE TNPOM3OWIET INpHU JAaHHBIX YycioBUsX. CoObITHE C BEpOSTHOCTHIO, paBHOW 1, cuurtaror
JIOCTOBEPHBIM, PEUb UJET O COOBITUSAX, KOTOPbIE 00513aTEIBHO MPOU30MAYT MPHU TaHHBIX YCIOBUSIX 3.

CoObITHS, OJJHO U3 KOTOPBIX 00s3aTEIbHO MPOU30MIET B PE3YJIbTATE OIBITA, COCTABISAIOT MOJHYIO
rpynny. CymMMma 3Hau€HUN BEpOSTHOCTEH HACTYIUIEHUS COOBITUN B TIOJHOW TPYIIE paBHA EAMHUIIC.
Hanpumep, eciii BEposSITHOCTh yBEJIMYEHMSI LIEHBI TOBapa B Ompkaiiuil mecsi pasHa 0,3, a BEpOSITHOCTb
TOrO, YTO LIEHa OCTAaHEeTCs HEM3MEHHOU - 0,65, BEpOATHOCTh YMEHBIICHUS LIEHbI TPYAHO HalWTu. Tak Kak
9TU COOBITHSI COCTABJISIOT TMOJHYIO Tpymnimy (OJHO M3 HUX O0S3aTENBHO MPOU3OHICT), TO BEPOATHOCTH
TOTO, YTO LIeHa TOoBapa yMeHbImTcs, pasHa 1-0,3-0,65 = 0,05 4.

Ha npaktuke Mbl UMeeM A€o0 ¢ HE3aBUCUMBIMH COOBITHSIMH, TO €CTh OJHO COOBITHE HE BIIEUET 32
co00i MOsIBJIEHNE APYTOro, U 3aBUCUMBIMH, KOT'JIa HACTYIUIEHUE COOBITUI B3aHMOCBS3aHO.

Jlna peuieHust 3ajad HUCHOJB3YIOT (OPMYJIBI CIOKEHHUS BEpOSATHOCTEH, (OpMYTy YMHOXKEHHUS
BEPOSATHOCTEN, (OPMYITy OTHON BEPOSITHOCTU Apyrue. PaccMoTpuM Ha mpuMepe UCTIONb30BaHUE TEOPHH
BEPOATHOCTH NPHU PELUICHUH SKOHOMHUYECKUX 3aad.

3amaua 1. [lycTh (hUHAHCOBBIM aHAIWTHK MpearoiaraeT, 4To €cild CTaBKa MPOLEHTa ymajeT 3a
OTIpe/IeNICHHBI MEepUOo/, TO BEPOSTHOCTh, YTO PHIHOK aKUMW OyJeT pacTu B 3TO e Bpems, paBHa 0,7.
AHaJIUTHK TaK)X€ CUUTAET, YTO CTABKA IIPOLIEHTA MOXKET YIACTh B 3TOT XK€ MEPHUOJ ¢ BEPOATHOCTHIO 0,2.
Hcnone3ys naHHyro HMHQOpPMAIMIO, ONPEAEIUTE BEPOSTHOCTh TOrO, YTO PHIHOK akKIMi Oyzaer
pa3BHUBaThCs, & CTABKA IIPOLEHTA [1aJaTh B TEUEHUE TaHHOTO Nepuonaa’?

Pemenue. CoObiTre A - poct akuuii, Torna P(A) = 0,7. CoObiTie B - cHIKeHHe cTaBKHM IPOLEHTAa,
P(B) = 0,2. CnenoBaTenbHO, BEPOSITHOCTb TOT'O, UTO PHIHOK aKLMi OyJeT pa3BUBAThCS, @ HOpMa MPOLIEHTa
najath B T€YEHHE JaHHOTO Nepuoja HaaéM no popMmyiie:

p=P(A)xP(B)0.7x0.2=0.14

Takum o00pa3om, pBIHOK akuuii OyneT pacTH, a CTaBKa IPOILIEHTAa B TEUEHHUE OIMPEAeSIEHHOTO
neproja ¢ BEpoATHOCTBIO 14%.

Paccmotpu 3amauy ¢ He3aBUCUMBIMU COOBITHSIMH.

3anava 2. JIBe opraHu3aluy NPOM3BOAAT OJMHAKOBYIO Npoaykuuio. BeposrtHocTs Toro, yro AO
«CTtpoit» BBIWJIET HA MUPOBOW PBIHOK, paBHa0,4, a BEpOATHOCTH BBIXOJA Ha MHpPOBOW ypoBeHb [TAO
«Ctpoutenp» paseH 0.6. HaiiTu BEpOATHOCTb TOTO, UTO TOJIBKO OJIHA OPTraHU3allMs BBIMIET HA MUPOBOM
PBIHOK 4.

Pewrenue:

[Tyctb, A — cobbrTre, utTo AO «CTpoii» opranu3aius BeliiIeT HA MUPOBOM PHIHOK,
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B — cobpiTue, uro ITAO «CtpouTenby opraHu3amus BeIMIET HA MUPOBOM PHIHOK.

C — coOpiTe, yto AO «CTpoii» opranu3anus BeIHIET HAa MUPOBOI PBIHOK, Ipu 3ToM [TAO

«CTpouTenby HE BBIMJIET HA MUPOBOM PBHIHOK.

D — coGritne, uto MAO «CtpouTenby» opranu3anus BIIET Ha MUPOBOH phIHOK, a AO

«CTpoii» HEe BBIMJIET HA MUPOBOM PBHIHOK.

BepositHOCTH COOBITHI paBHBI:

P(C)=P(A)xP(B)=04x(1-0,6)=0,16
P(D) =P(A)xP(B)=(1-0,4)x 0,6 =0,36

Tenepr HaiiieM cymMMy 3THX BEpOSITHOCTEH, TaK KaK HaM HE Ba)KHO, KAaKO€ MMEHHO COOBITHE W3

JBYX IIPOU30UICT:
P(C +D)=0,16 + 0,36 = 0,52.

OTBeT: BEpOATHOCTb TOTO, YTO TOJBKO OJIHA U3 OpPraHM3alMi BBIHJET HA MUPOBOW PBIHOK, paBHa
0,52.

3aznaya 3. DKOHOMMCT I10JIaraeT, 4YTO BEPOATHOCTh POCTAa CTOMMOCTH aKI[Uil HEKOTOPOIl KOMIIAHUH B
cienymomieM roay oyzaer pasua 0,75, ecy 5JKOHOMUKA CTpaHbl OyJIeT HA MOIBEME; U ITA K€ BEPOSITHOCTh
Oymer paBuHa 0,3, ecnm SKOHOMHUKAa CTpaHbl HE OyAeT YCHEIIHO pa3BUBAThCA. BeposTHOCTH
HSKOHOMMYECKOTO MoJbeMa B HOBOM roay paBHa 0,8. OLeHUTh BEPOSITHOCTh TOTO, YTO KUK KOMIIaHHH
MIOJIHUMYTCS B LIEHE B CIIEYIOILEM TOY.

Pemenue:

Bri6epem coObITHS, O KOTOPOM UJIET PEeUb B 3a7a4e:

A — co0ObITHE, YTO aKIIMU KOMIIAHUU B CIEAYIOIIEM IOy OJHUMYTCS B IICHE.

Jlanee Mbl onpeaeiuiM TUIIOTE3bI:

H1 — runoresa, 4T0 S5KOHOMHKA CTpaHbl OyJIET HA MOAbEME,

H2 — runoresa, uTo B cTpane He OyJeT YCIEUIHOTO Pa3BUTHSI SKOHOMUKH.

BeposiTHOCTH TUIOTE3 paBHBI:

P(H1) =0,8;

P(Hz) =1-0,8 =0,2; (CobbITHsI 00pa3yrOT MOJHYIO IPYIIILY)

Taxoke 13 yCIIOBUS H3BECTHBI BEPOSTHOCTH HACTYIUICHUS! COOBITHS ITPH BHIMTOJTHEHUH THITOTE3:

P(A|H1) =0,75; P(A|H2) =0,3

[To ¢opmyre MoONHON BEpOSATHOCTH, HAlJAEM BEPOATHOCTH IMOBBIIICHUS [IEHBI AKIMA KOMITAHHH B
cnenyromiem roay: P(A) = P(H;) X P(A|H1) + P(H2) x P(A[H>),

P(A)=0,8x0,75+0,2x0,3=0,66

OTBeT: BEepOATHOCTh TOT0, YTO AKIMM KOMIIAHUH B CJIEIYIOLIEM IOy yBEIUYaTcs B LIEHE, paBHA
0,66.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3YyJbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABWIBLHBIX BHIBOJIOB.

Tema 5.2. Teopusi BepoATHOCTEH M 3JIEMEHTbl MATEeMATHY€CKON CTATUCTUKU
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IIpakT4eckoe 3ansaTHe Ne 57
«IIpencraBjieHue JaHHBIX (TA0JHIbI, IHATPAMMbBI, TPAQUKH)>»

Heab padoThl: HAYYUTHCS MPEICTABISATh CTATUCTUYCCKUE JAHHBIC B BUJIC TAOJHIIBI, AHATPAMMEBI U
rpadgukoB

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIWSA, MPOU3BOIHASI,
nepBooOpa3Hasi, ONpelesIeHHbI MHTErpall; yMEHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTB,
HaxXoAWUTh HauOOJBIIME W HAaUMEHbIIME 3HAueHHs (QYHKUUH; CTPOUTh IpaUKd MHOTOUYIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHalW3a; MPUMEHATh MIPOU3BOJIHYIO IIPU PELICHUM 3ajad
Ha JIBWKEHME; pellaTh [IPAKTUKO-OPHUEHTUPOBAHHBIEC 33a4l Ha HauOOJbIIME U HAaUMEHbIINE 3HAYEHU,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

[Ip67 ymeHue omnepupoBaThb HOHATHAMM: CpeiHee apudMeTHYecKoe, MeauaHa, Haubojbllee U
HaMMEHBIIEEe 3HAYCHHs, pa3Max, AHUCIEPCHs, CTaHJApTHOE OTKJIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
U3BJICKaTh, UHTEPIIPETUPOBATh MH(POPMALIUIO, IPEACTABICHHYIO B Ta0MIaX, Ha AMarpaMMax, rpagukax,
OTPaXKAIOILYI0 CBOMCTBA pEaJIbHbIX IPOLECCOB U SIBICHUN; MPEACTABIATh MHPOPMALUIO C IOMOIIbIO
TaOJUI] U JMarpaMM; UCCIIE0BaTh CTATUCTHUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHHEM IpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

[1P614 ymeHue BbIOMpaTh MOIXOASIINIM HM3Y4E€HHBIH METOJ JAJS pElleHUs 3a/laud, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTE€MaTU4eCKON HAyKH;

[Ipyl2 ymenue cBOOOAHO ONEPUPOBATH NOHATHIMH: CpeaHee apu(METHYecKoe, MeIHnaHa,

HauOoIbIlIee U HaWMEHBIICE 3HAYCHH, pasMax, AUCICPCUS, CTAHAAPTHOC OTKJIOHCHUC JIA OIIMCAHHA
YUCJIOBBIX JaHHBIX; YMCHHUC HCCICAOBATH CTATUCTUYCCKHUC IaHHBIC, B TOM YHUCIC C HNPHUMCHCHUCM
Fpaq)I/ILICCKI/IX MCTOHOB U JJICKTPOHHBIX CPCIACTB; rpa(quGCKH ucciacaoBaTb COBMCCTHEBIC Ha6J'IIOI[eHI/ISI C
IIOMOIIBKO AUarpamMm paCCCUBaAHUA U JIMHEHHOM perpeccuu;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crmocoObl pemeHus 3a1a4 npoheCCHOHATBHON JEeSITeTbHOCTH MTPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

I[IK 4.6 Amnamu3upoBaTb (PMHAHCOBO-XO3SIMICTBEHHYIO JE€ATEIbHOCTb, OCYIIECTBISATH aHaIMU3
uH(pOpMaINH, MOJIYYeHHOH B X0JI€ MPOBECHNS KOHTPOJIBHBIX MPOIIETYp, BHISIBICHUE U OLIEHKY PHCKOB

3aganme:
1. [Toctpouts cTONOMKOBBIN IpaduK, 1o MpUObLIH 3a 1 moayroaue, Thic. pyo.

Mecsn Hronb ABrycr CeHTs0pb OKT6pb Hos6ps Jexabpb

[TpuGeH 89 71 80 93 101 80

2. HOCTpOI/ITB CCKTOpHLIﬁ iy pa(bI/II(, MMPOKHUBAIOIINX B Pa3JIMYHBIX KaTCrOpuiax JOMOB, TBIC. C/I.
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Kareropun [TaHenbHBIN Kupnnunsrit biounslii oM Korremx Hymiekc
JIOMOB JIOM JIOM
KonunuectBo 300 187 501 469 233
MIPOKUBAIOLIUX
IMopsiiok BbINOJTHEHUSI PA0OTHI
1. TlpounTaTh MaTepHal KOHCIEKTA JICKIHH.
2. Ha ocHOBaHWU U3JI0’KEHHOTO MaTepHalia PacCMOTPUTE MIPUMEPHI PEIICHUS 3a/1a4.
3. PemuTs 3a724n.
Xox paboThi:
1. TloctpouTth cTONOMKOBEII rpaduk, 00bEM Mpojax 3a 1 momyroaue, ToiC.pyo
Mecsn STHBaph deBpaib MapT anpenb Mait HWIOHBb
O6wem 33 21 43 56 45 100
MIPOJaX
Pemenue.
120
100

80

60

40

20

.J.IIIE

UIOHb

AHBapb  ¢deBpanb MapT anpesnb

2. TlocTpouTh CeKTOpHBIH TIpaduK, IO KOJIUYECTBY pPAaOOTAIOMIMX B Pa3IUYHBIX chepax
JIeSITEIbHOCTH, ThIC. Yell

Coepor Meauuusa Oo6pa3oBaHue Toprosis [TpOMBITIIIEHHOCTD Oxa3zaHue yciayr
JIEITENIbHOCTH
Konuuectso 130 230 224 145 303
paboTaronux
Pemrenue.
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Cdepsl 1eSITEIBHOCTH, THIC. Y€l

B MegnuunHa B ObpasoBaHue Toprosna

H NpombiwneHHocTb B OKasaHue ycayr

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

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBLHO'" CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThHI ObUIH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 5.2. Teopusi BepOsITHOCTEH M 3JIEMEHTbI MATEMATHYCCKON CTATHCTHKH
IIpakTyeckoe 3ansaTue Ne 58

«IlocTpoenne 1Jist 3a1aHHON BHIOOPKH ee rpa)M4yecKoi AMarpaMMbl; pacyér 1o 3aJaHHOM
BbIOOpPKeE €€ YNCI0BBIX XapaKTePUCTHK»

Leap paGoTbl: HAYYUTHCS BBHINOJHATH MOCTPOCHHUE JUISl 33aJJaHHOW BBIOOPKHM €€ rpaduueckoi
JMarpaMMbl; HAYYUTHCS BBIIOJIHATH pacyeT YMCIOBBIX XapaKTePUCTUK MO 3aJJaHHOM BBIOOPKE.

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymenue omepupoBaTh MOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHas, OmpeeNeHHbI UHTErpat, YMEHHUE HAXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTefIHIHX cirydasax q)yHKHI/II/I Ha MOHOTOHHOCTbS,
HAaXOIUTh HAWOONBIIME W HAWNMEHbIIWE 3HAauYeHUs (YHKUUN; CTpOUTH TpaduKhd MHOTOUWICHOB C
HCIMOJIb30BAHUEM anmnapaTa MaTEMAaTHYECKOI0 aHalli3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUHICHUM 3aJad
Ha JBW)KCHUE; pPeIlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HA HAUOOJbIINE U HANMEHbBIIINE 3HAYCHHS,
Ha HAXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,
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[Ip67 ymeHue omepupoBaTh MOHATHUSMH: CpelaHee apudMeTHYeCKOoe, MeIuaHa, HauOoJbIlee H
HAauMEHbBIIIEe 3HAYCHUS, pa3Max, AWCIEPCHUs, CTAaHIAPTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
W3BJIEKaTh, HHTEPIIPETUPOBATh HH(OPMAIIHIO, IPEICTABICHHYIO B TabJMWIIax, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA PEATBHBIX MPOIECCOB U SIBICHUN; MPEICTABIATh MHPOPMAIUIO C TOMOIIBIO
TaOIMUI] U AWarpaMM; UCCIIeI0BAaTh CTATUCTUYCCKUE TaHHBIC, B TOM YHCJIE ¢ IPUMEHEHUEM TpadUueCKuX
METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

[IP614 ymenue BBIOMpaTh MOAXOISIIMA M3yYEHHBIH METOM JUIS PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICIH B TPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B
HUCKYCCTBE, yMCHHE IPUBOAUTH IPUMEPhl MATEMATHYECKUX OTKPBITUHA POCCHUHUCKOW M MHPOBOM
MaTeMaTHYECKOU HAYKH;

[Ipyl2 ymenue CBOOOAHO OMEPUPOBATH TOHATUSAMHU: CpelHEe apuPMETHYIEeCKOe, MeEIAHaHa,

HauOOJIbIlIee ¥ HAMMCHBIIIEE 3HAYCHHUA, padMax, AUCICPCUSA, CTAHAAPTHOC OTKJIOHCHUC IJIA OIIMCAHHA
YHCJIOBBIX MOAaHHBIX; YMCHHE HCCIECA0OBATh CTATUCTUYCCKHUE IOAHHBIC, B TOM 4YHUCIC C IPHUMCHCHUCM
Fpa(i)I/I‘{CCKI/IX MCTOOOB M JJICKTPOHHBIX CPCIACTB; l"pa(l)I/ILIeCKI/I ucciaceagoBarb COBMECTHBIC Ha6J'IIO,I[eHI/I${ C
IIOMOIIBIO JUAI'paMM paCCCUBAHUSA U JIMHEHHOMN perpeccuun;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3aad npodhecCHOHAIbHOM NESTEIbHOCTH MPUMEHUTEIBHO K

Pa3JIMIHBIM KOHTCKCTaM

I[IK 4.6 AmnanusupoBarb ()UHAHCOBO-XO3SIMICTBEHHYIO [ESTEIBHOCTh, OCYIIECTBISTH aHAIH3
nH(OpMAaINH, TIOJYYEHHON B X0JI€ POBECHHUS KOHTPOJIBHBIX MPOIIETYP, BHISIBICHUE U OIICHKY PUCKOB.

3aganue:

1. CocraButh mis BeIOOpkH 2, 9, -2, 1,0, -1, 10, 7, -2, 10, 10, 7 BapuaninoOHHBIN psJT 1 HAWTH €€
pa3mMax.

2. Jns BeiOopku 2,4, 1,-3, 7, 8,3,-1,3, 5 onpenenuts 00beM U pa3Max. 3anucatb BHIOOPKY B BHJIC
BapHAIMOHHOTO PsJia M B BHJIE CTATUCTUYECKOTO psifa. Halitu BeIOOpodHOE pacnpenenenue. [loctponts
ITOJIUTOH YacTOT.

3. Ha ocHOBaHMM MaHHBIX O cpenHel 3apaboTHOM TuTaTe paOOTHUKOB B 00JIACTH B THIC. PYO.,
KOTOpBIE MTOMEIIIEHBl B UHTEPBAIbHBIN BapUallMOHHBIN PSJl B TAOIUILY, TOCTPOUTH TUCTOTPAMMY
pacmpesielIeHust YacTOT 3apIiaThl PAOOTHUKOB:

3apabothas 15-20 20-25 25-30 30-35 35-40 |  45-50
rnjiara
Yucno 10 20 30 20 15 10
pabOTHHUKOB

ITopsinok BbINOJIHEHHS PA0OTHI

1. IIpouuTarh MaTepuan KOHCIEKTA JIEKIUH.

2. Ha ocHOBaHUM M3JI0’)KEHHOTO MaTepuana pacCMOTPUTE MPUMEPHI pEIIeHUs 3a/1a4.
3. Pemmts 3amaun.

Xoa pa0dorsi:
1. CocraButh s BeIOOpKH 1, 10, -2, 1,0, 1, 10, 7, -2, 10, 10, 7
BapHUAIMOHHBINA sl U HAUTHU ee pa3Max.

Pemenue: 3anucas 3aJaHHYIO BEIOOPKY B BUJIE HEYOBIBAIOIIIEH TOCIEI0BATEIBHOCTH, MOIYYUM
BapHallMOHHBIN P

-2,-2,0,1,1,1,7,7,10, 10, 10, 10.
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Pa3smax panHoi#t BeIOOpKH paBen 10 - (-2) =12.

2. Jlns Be16opku 3,8,-1,3, 0, 5,3,-1,3, 5 onpenenuts 00beM U pa3Max. 3amucaTh BRLIOOPKY B BUIE
BapHUAIMOHHOTO PsJia M B BUJIE CTaTUCTUYECKOro psiga. Halitu BeiOOpodHoe pacnpenenenue. [loctpouts
IMOJINTOH YacToT.

Pemenne: O6bem BoiOOpkH n = 10, ee pa3max paBeH 8 - (-1) = 9. 3anucaB 3HaYCHUS BLIOOPKU B
BUJIe HEYOBIBAIOIICH MOCIIeI0BATEIBHOCTH MOJYyIHM BapUALIMOHHBIN Psit

-1,-1,0,3,3,3,3,5,5, 8.

CraTHCTHYECKHUN PsIJT MOKHO 3alKMCcaTh B BUJE MMOC/eI0BaTeIbHOCTH nap uucen - (-1;2), (0;1),
(3;4), 5;2), (8;1) unu B BUIE TaOIHIIBI

-1 0 3 5 8

2 1 4 2 1

JlJ1s KOHTpPOJIst HAXOUM CyMMY 4YacToT: 2+ 1 +4 + 2+ 1 = 10 u ybexxgaemcs B TOM, YTO OHa paBHA
00BEMY BBIOOPKH.

BrruuciuB oTHOCUTENBHBIE YaCTOTHI, Hali/IeM BEHIOOPOYHOE paclpe/ieicHuE:

-1 0 3 5 8
2 1 4 2 1
10 10 10 10 10

Z[J'ISI KOHTPOJIA y6e>1<)1aeM051 B TOM, YTO CyMMa OTHOCHUTCJIbHBIX YaCTOT paBHa CANHULIC:

2/10 + 1/10 + 4/10 + 2/10 + 1/10 =1.
HOJ‘II/IFOH HqacToT OJid BaﬂaHHOP'I BBI60pKI/I HNMECT BU:

b

B I 3 5 B x;

3. Ha ocHOBaHMM JTaHHBIX O cpeHel 3apab0oTHOM TuTaTe paOOTHUKOB B 00JIACTH B THIC. PYO.,
KOTOpBIE MTOMEIIEHBl B UHTEPBAILHBIN BapUAllMOHHBIN PSJl B TAOIUILY, TOCTPOUTH TUCTOTPAMMY
pacripeieieHust 9acTOT 3apIutaThl pAOOTHUKOB:

3apaboTHas 1iara 1-3 3-5 5-7 7-9 9-11 11-13

Yucno pabOTHUKOB 12 23 37 19 15 9

Pemenue: IIpU MOCTPOCHUHU TUCTOI'PAMMBI 11O OCH a6CI_II/ICC OTKJIAABbIBAOTCA 3HAYCHHUA N3Yy4aCMOT'O
IIpHU3HaKa (FpaHI/II_ILI I/IHTepBaJ'IOB), a 110 OCH Y — COOTBCTCTBYIOIIUEC YaCTOThI, B TOM CJIydac, CCJIn
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HUHTEPBAJIbI OJIMHAKOBOW BeTHMUUHBI. [I0CTpOUM rucTorpaMmy pacrpeaesieHHs 4acTOT 3apIijiaThl
pabOTHUKOB:

MMcrorpammayacror

15

E I I

|:| l
1 z ] 4 5 5

Hacrorsl
(N

CpegHAA 3apnaara

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIMMOM TIOCIICIOBATSIIBHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIIBHBIX BHIBOJIOB.

Tema 6.1. OcHOBBI TEOPHUM MHOKECTB
IIpakTnyeckoe 3ansitue Ne 59
«Crnioco0bl 3a1aHus1 MHOKecTB. Oniepaiuu Ha/l MHOKeCTBaAMU»
Lesnb padoThI: HAYINUTHCS BBITIOIHATD ONEPAIIMU HAJl MHOKECTBAMH.

IIpakTuyeckas padora popmupyer:

[IPy2 yMeHue omepupoBaTh TMOHATUSMHU: MHOXKECTBO, TOJMHOKECTBO, OIEpaluu HaJ
MHOXCECTBaMHU, YMCHHUEC HCIIOJIb30BAaTh TGOpGTHKO-MHO)KGCTBGHHBIfI arrmapar i1 OnruCaHus pPEaIbHBIX
MIPOLIECCOB U SIBIICHUH U MPU PEIICHUH 3a]1a4, B TOM YUCIIE U3 IPYTHX yUYEOHBIX MPEIMETOB.

IIpakTuyeckas padora popmupyer:

OK 01 Bei6upats crioco0bl penieHus 3a1ad mpohecCHOHATBHON NEATENbHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTCKCTaM

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHUIO:
3ananue:
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1.JlaHBI MHOKECTBA
A={m,n, k},

B={m,n, k,l, p},
C={m,nk,l}.

Brimonuuts cnegyromnme aercreus ANBUC.

2.JlaHbI MHOKECTBA:

A=1{b,c,d, e},
B={d.el,
C=1b,d,e, l},
D={c.1l},
E=1b,c}.
Brinonnuts cnenyroume aeictBusaC/AU B
3. [lycTh Ha pucyHKe N300pakeHbI MHOXKECTBA 4.B u C

KaKOMy MHOXCECTBY COOTBETCTBYCT 3allITPUXOBAHHAA o0acTh?

A={a:b}, B=1{1:3;5}

4. HaiiTi npsimoe pou3Be/IeHEe MHOXKECTB

IMopsiiok BbINOJHEHHS PA0OTHI

1. [TonyuuTs y mpenogaBaTes 3alaHus A1 CAMOCTOSTENIbHOM paOoThI.
2. Pemmith 3a7aHus B TETpaau

Xoa padoThi:

1.JlaHnbl MHOKECTBA:

A={m,n.k, p},
B=ik.p. I},
C={mn k. p.l},
D =k, p},
E={m, n}.

Beinonnuts crnenyromue nericteus ANBUC.

2. Jlausr maoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu mHOX)ecTBO B\A .

167



Pa3zHocThio MHOXKECTB B U 4 Ha3bIiBaeTcsi MHOKECTBO C, KOTOpPO€ COCTOMUT M3 BCEX JJIEMEHTOB
MHOXKECTBA B, HE TIPUHA ISKAIINX MHOXKECTBY A . DieMeHThl & U D mpuHamiexar MHOXKeCTBY B, HO He
MIPUHAIC)KAT MHOKECTBY A.

Torma B\A ={g, k}.

3. IlycTh Ha pucyHke U300pa>keHbl MHOXKECTBA

.

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAas 00s1acTh?

A B C.

u

C

Ka;leaﬂ TOYKa SaHITpPIXOBaHHOfI obnacTu MNPUHAIJIC)KUT MHOKCCTBY , HO HC IPHUHALICKUT

MHOXCECTBY "4', 3HAYUT, MO OIPCACICHUIO PA3HOCTHU [ABYX MHOKCCTB 3alITPHUXOBAHHAA 0051aCTb €CTh

MHO3KECTBO, PaBHOE c\4 .
3. Hano wmHoxectBo A = {3, 12, 18, 10}. M3 MHOXecTBa yMNOPSAOYCHHBIX Tap JE€KapTOBa

IIPOU3BCACHU AxX A . BBI6paHO IIOAMHOXXECTBO

Hapa (J{.', '}) < ‘O, cClIn qucia X 1y npu ACJIICHUHN Ha 5 JaroT PaBHLBIC OCTaTKH.

P,

Uemy paBHO KOJIMYECTBO Iap, IPUHALIEKAIIUX OTHOLLIEHUIO

Haitigem octaTki oT AEJIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 , OCTaTOK paBeH 3.

12=2-5+2 ocrarok paseH 2.

18=3-5+3 , OCTaTOK paBeH 3.
10=2-5+0ocrarok pasen 0.
OnMHaKOBBIE OCTATKH IIPH JEIEHUM Ha 5 aroT uucna 3 u 18.

3HauuT, 33JAaHHOMY OTHOIIEHMIO NpuHaaiuexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Takyke mpuHaAIEKAT OTHOIICHHUIO P , Tak kKak yucna 3 u 3; 18 u 18 npu
JENeHUH Ha 5 JalT OJWHAKOBBIE OCTaTku. KonwdecTBOo Bcex map, NpPUHAMISKANIMX JaHHOMY
OTHOILIEHHUIO, PABHO 4.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HEeoOXOIMMOM TOCEeN0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE

3alUCH U BBIYUCIICHUS.
Ouenka "'xopoio' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
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2-3 "Henmouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTW TakKOB, YTO IO3BOJISIET MOJYYWUTh NPABWIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOJE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CIENATh MPABIIILHBIX BHIBOJIOB.
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