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MeTtoaudeckue ykazaHus 1O BBINOJHEHUIO MPAKTUYECKUX paboT pa3paboTaHbl HA OCHOBE paboueit
MpOrpaMMbl y4eOHOM TucuuIuinHbl «MaTemaTukay.

ConepkaHue TMPaKTHYECKUX pPabOT OPUEHTHUPOBAHO HA TOJTOTOBKY OOYYAIOIMXCS K OCBOSHHUIO
JMCIATUTAH, OO0IIENPOPECCHOHATEHOTO IUKIOB M TMPOQECCHOHATEHBIX MOJYJIEH MPOrpaMMBbI TTOJATOTOBKH
CIICIMAIMCTOB cpefHero 3BeHa Mo crnenuaibHocTH 38.02.08 ToproBoe neno M OBIAJCHUIO OOIIMMH U
npoeccHoHATbHBIMU KOMITCTCHITASMH.
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1 BBEJAEHUE

BaxHylo yacTh TE€OpeTH4ECKOH M MpohecCHOHATBLHONW MPAKTHYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTaBJISIOT IPAKTUYECKUE 3AHATHS.

CoctaB u copepkaHM€ NPAKTUYECKUX 3aHATUN HaIpaBleHbl Ha peanusanuio PenepaibHOrO
roCyJJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAAPTA CPEeIHEro o0IIero 0Opa3oBaHMs C yUETOM IOJIydaeMoi
CIELUAJIbHOCTH.

Benymeli  aunakTudeckoil - Lenbl0  IPAKTUYECKUX — 3aHATHH  sBisercd  (opMupoBaHue
npoEeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTHYECKUX
yYMEHU# (YMEHUH peliaTh 3aa4M 10 MaTeMaTuke, GU3uKe, XUMHUH, HHPOPMATUKE U JIp.), HEOOXOAUMBIX B
nocienyromel yaeoHoi 1esITeIbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yueOHOM AuCIUIIIUHBI «MareMaTHKay MperycMOTPEeHO
IIPOBEJCHUE NPAKTUYECKUX 3AHATHH.

BeimonHeHne NpakTHYeCKHX padoT o0ecreYnBaeT MOCTHKECHHE OOYYAIOIIUMHUCS CIETYIOUIHX
pe3yJIbTaToOB:

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

OIpeesICHUS, aKCHOMBI U TEOPEMBI, PUMEHSITh MX, IIPOBOJMUTH JOKa3aTeIbHBIC PACCYKICHUS B XOHE
peleHHs 3a1a4;

[1P62. ymeHue omepupoBaTh MOHSATHSAMH: CTENEHb YHCIA, JIOTapu(M dYHCIIa; yMEHHE BBIOJHATH
BBIUMCIICHUE 3HAUYCHUI 1 Peo0pa3oBaHMsI BRIPAKEHHUI CO CTETICHSIMH U JiorapudMamu, mpeoOpa3oBaHUsI
JTPpOOHO-pallMOHATIFHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHATUSMH: palMOHAIbHBIC, HWPPAlMOHAIBHBIC, IOKa3aTelbHbIC,
CTENECHHBIE, JOrapu()MUUECKIE, TPUTOHOMETPHUYECKIE YPAaBHEHHS M HEPABCHCTBA, X CHCTEMBL;

I1P64. ymeHue omepupoBaTh MNOHATUSAMM: (DYHKIUS, HenpepbiBHas (QYyHKUUS, T[POU3BOJAHASI,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKINH,
UCMOJb3Ysl CIPaBOYHBIE MAaTEpHaibl; UCCIEI0BATh B MPOCTEHIINX CiydasX (pyHKIMM HA MOHOTOHHOCTD,
HaXO/JWTh HaAWOONbIIME W HAUMEHBIINE 3HAYeHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
WCTIOJIF30BAaHUEM arliapara MaTeMaTHYECKOTO aHajM3a; IPUMEHSTh MPOU3BOAHYIO NIPY PEIICHUH 3a/1a4
Ha JIBIKEHHE; PellaTh MPaKTHKO-OPHEHTUPOBAHHBIEC 33/[aui Ha HaWOOJbIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

ITP65. ymeHue onepupoBaTh MOHATHAMU: pallMoHalIbHas (QYHKIMS, MOKa3aTenbHas (QyHKIM, CTeleHHas
¢byHkuus, norapudmudeckas (QyHKIMS, TPUTOHOMETpUUecKue (YHKIMH, OOpaTHbIe (YHKLHHU; YMEHHUE
CTPOUTh TpapUKH M3YYEHHBIX (YHKLUUH, HCHOIB30BaTh TIpadUKud NpPU HM3YyYEHUU NPOLECCOB U
3aBUCUMOCTEH, MpU pelIeHuM 3aJad M3 JIpYTuxX y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KHU3HU,
BBIpaXaTh (OPMYITAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[TP66. ymeHue pemaTh TEKCTOBBIC 33Ja4l Pa3HBIX THIIOB (B TOM YHCIIE Ha MPOIEHTHI, JOJIM U YacTH, Ha
IBIDKEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 33/1a4d U3 OOJIACTH YIPABJICHUS JIMYHBIMH H
CeMeHHBIMU (DMHAHCAMH); COCTABIISATH BEIPAKCHUS, YPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIIOBUIO
3aJ]auu, UCCIIE0BATh MOIYYEHHOE PEIIeHNE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTAaTOB;

I1P67. ymeHue omnepupoBaTh MOHATHAMHU: CpeaHee apudmMeTHueckoe, MeAuaHa, HauOoJblIee U
HalMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHIapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHue
U3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALIUIO, IPEACTABICHHYIO B TaOMUIIaX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYI0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA, MPEACTaBISATh HH()OPMAIMIO C ITOMOIIBIO



TaOJUI] M JMarpaMM; UCCIIEA0BAaTh CTATUCTHUECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM TpapHruecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[IP68. ymeHue ornepupoBaTh IOHATUSIMH: CIYYalHBIA OIBIT M CIIy4allHOE COOBITHE, BEPOSTHOCTH
CIly4yailHOro COOBITUS; YMEHHE BBIYMCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM TI'paUUECKHX METOOB;
IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOKEHUS BEPOATHOCTEH, KOMOMHATOpHBIE (DaKThI U HOPMyYIIBl IpU
pelIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHbIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMU; YMEHHE NPUBOJIUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCENT B NPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

I1P6Y9. ymenue onepupoBaTh MOHATUAMH: TOUYKA, MPsMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAHHBIN yrod,
CKPEILMBAOIIUECS TPsAMbIE, MapaUIEIbHOCTh U NEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXY IPAMBIMH, YTOJl MEXAY IPSAMOM U IJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 IJIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSHUE MEXKIY INIOCKOCTSMHU; YMEHHE HUCIIOJIB30BATh
IpU peleHUM 3a7ad H3Yy4deHHble (DaKTbl M TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHHMBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUpa;

[1P610. ymeHuwe omepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHMK, CEUEHHE MHOTOTpaHHUKA, KYO,
napajiesienune 1, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BPALICHUs, IWIHHIP, KOHYC, map, cdepa,
cedyeHHst (GUTYpHl BpAILICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYCa, IIJIMHAPA, TUIOMaab chepbl, 00beM Kyba, MpsIMOYrOJIbHOTO
napajJiesienunea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclO3HAaBaTh CUMMETPHUIO B IIPOCTPAHCTBE, YMEHHE pPacCIO3HABAaTh IPAaBUIIbHBIC
MHOTOTpaHHUKU;

I1P611. ymeHue omepupoBaTb MOHATHSAMU: JBUXKEHHE B IPOCTPAHCTBE, I0A00HBIE (QUIYpHl B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOUICHHE IUIOMIAJCH MOBEpXHOCTEH M 00BEMOB MOJOOHBIX GUIYp IpU
pEILIeHNH 3a]1aY;

[IP612. ymeHue BBIYUCIATH T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IJIOMaab, O0BEM, IJIOIMIAb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE POPMYJIIbI U METOIBI;

I1P613. ymeHue omepupoBaTh MOHATHSAMHU: NMPSIMOYrojbHAs CHCTEMa KOOPJIMHAT, KOOPAMHATHI TOUKH,
BEKTOP, KOOPJAMHATHI BEKTOPA, CKAIAPHOE MPOU3BEACHHE, YrOJd MEXIYy BEKTOpamMH, CyMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YHUCIIO; HAXOJAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1PG14. ymenue BbIOMpaTh MOAXOMALIMM W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, pacllo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTeMaTHYECKOW HAYKH;

[IPyl. ymeHue omnepupoBaThb NOHSTHUSAMM: OIPEIEICHHE, AaKCHMOMa, TEOpPEMa, CIEICTBUE, CBOWCTBO,
MPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKACHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTEMaTHYECKON MHAYKLUHU; IPOBOJNUTh J0KA3aTEIbHbIE PACCYKIECHUS IIPHU PEIICHUHU 3a/1a4, OLICHUBATh
JIOTUYECKYIO MPaBUILHOCTh PACCyKICHUII;

[1Py2. ymeHue onepupoBaTh MOHSATHSIMH: MHOXKECTBO, IMOAMHOXECTBO, ONEPALMU HaJl MHOKECTBAMU;
YMEHHE HCMOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar [Jjs OMHCAHUS pealbHBIX IPOILECCOB H
SIBJIIGHUH W MPU PELICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX yU4eOHBIX MPEAMETOB;



[1Py3. ymeHue omepupoBaTh MOHATUSAMH: Tpad, CBA3HBIM rpad, nepeBo, IHKI, rpad Ha IUIOCKOCTH;
YMEHHUE 33/1aBaTh M OMHCHIBATh Ipadbl Pa3lIMYHBIMU CHOCOOAMH; HMCIIONB30BaTh I'padbl MPU PELICHUU
3a1ad4;

IT1Py4. ymenue cBOOOJHO ONEpUPOBATh MOHATHSAMHU: COUYETAaHHUE, IEPECTAHOBKA, YACIIO COYCTAHUHN, YHUCIIO
NEePEeCTaHOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHbIE (aKThl U PACCYKICHUS UL
peleHns 3a1a4;

[IPyS. ymeHue onepupoBaTh NOHATHUSAMHU: HATYpPaJIbHOE YMCIIO, LEJI0€ YMCIO, OCTAaTOK II0 MOAYJIIO,
palMOHAJIbHOE YHUCIJIO, MPPALMOHAIBHOE YHUCIIO, MHOXECTBAa HAaTYpaJbHbIX, LEJNbIX, PAlUOHAIbHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HUCII0JIb30BATh IPU3HAKU JEIMMOCTH, HAUMEHbIINI OOIUHN NeNUTeNb U
HaMMEHblIee Oo0Inee KpaTHOE, AITOPUTM EBKIMAA TpU pelIeHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
MTO3ULIMOHHBIMU CUCTEMaMU CUUCIICHHUS,

IIPy6. ymeHue CcBOOOJHO ONEPUPOBATh IOHATUSAMH: CTENEHb C LEJIbIM I0Ka3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PalUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJBHOIO YHCIIA;
[IPy7. ymeHue omnepupoBaTh IMOHATHSAMH: TOXKIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCWJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHajIbHbIE, HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIICHHBIE, JorapupMHUECcKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI IS PELICHUS MAaTEMAaTHYECKUX 3ajad M 3a7ad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

ITPy8. ymenue cBoOOHO ONEpUpOBaTh NOHATUAMU: Tpapuk QyHKIMU, oOpaTHAs (DYHKIMS, KOMIIO3ULIMS
GbyHkuui, nuHeHas QyHKOMs, KBagpaTuyHas (QyHKUIMS, CTeleHHas (YHKLUHSA C LEJbIM IOKa3aTeleM,
TPUTOHOMETPUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETpUUYECKHE (YHKIMM, T[OKa3aTelbHas W
jnorapumuueckas (QyHKIMM; YMEHHE CTPOUTh Tpaduku (YHKIUH, BBIIOJHATH PeoOpa3OBaHUA
rpaduKoB (QYHKIMI; yMEHHE MWCIONb30BaTh Trpapukd (QYHKUMNH i1 HM3Y4EHHUs] MPOIECCOB U
3aBUCHMOCTEHN NpH pelIeHUH 3ajjad U3 APYrux y4yeOHBIX IMPEIMETOB U U3 pealbHON JKU3HU; BBIPAXKaThb
bopMynaMu 3aBHCHMOCTH MEX]IY BEIMUMHAMM; YMEHHE CBOOOJHO ONEPHUPOBATh MOHATHUSMH: YETHOCTb
(GyHKINHU, TEPUOTUYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
ucciesioBaHie (YHKIMH; YMEHHE UCIOIb30BaTh CBOMCTBA W rpaduku (YyHKIMHA A7 perieHus
yYpaBHEHUI, HEPABEHCTB U 3ajlay C mapaMeTpaMu; n300paxkaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pEeLIEHNI ypaBHEHWIA, HEPABEHCTB M UX CUCTEM;

[1Py9. ymeHnue cBOOOIHO ONEpUpPOBaTh MOHATUSMU: NTOCIE0BATEILHOCTD, apU(PMETHUECKas IPOTPECCHUs,
reoMeTpuyecKas mporpeccus, 0€CKOHeYHO yObIBarolasi TeoMeTpruyecKasi Iporpeccusi; yMeHue 3a/1aBaTh
M0CJIeI0BATEIbHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (OpMYT;

[TPy10. ymenue omnepupoBaTh MOHATHUSMHU: HENPEPHIBHOCTH (DYHKIIMM, aCUMITOTHI rpaduka (yHKINH,
nepBas M BTOpas NPOU3BOJAHAS (YHKUUH, TEOMETPUYECKHMH M (U3UYECKUH CMBICT MPOU3BOTHOH,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHHUE HaXOIUTh aCUMITOTHI rpaduka QyHKIMH;, yMEHUE
BBIUUCIIATh TPOU3BOAHBIE CYMMBI, MPOM3BEIEHUS, YAaCTHOTO M KOMIIO3ULMU (YHKUIUH, HAXOAUTH
ypaBHEHHE KacaTelbHON K rpaduKy GyHKIMH; YMEHUE HCIOIb30BaTh MPOU3BOAHYIO AJISl UCCIIEIOBAHUS
GyHKIUH, U1 HaXOXKIACHWS] HaWIydlllero pelieHUus B MPHUKIAJHBIX, B TOM YHCJIE COILUAIBHO-
SKOHOMMYECKUX U (PU3MUECKUX 3ajjauax, JUisl ONPEIeIeHNUs CKOPOCTH M YCKOPEHHUS; HaXOJUTh IJIOIAIN U



00BeMBl (pUTYp C TOMOIIBIO HMHTErpana; MPUBOAWTH MPUMEPHl MATEMATHUYECKOTO MOJCIHPOBAHUS C
noMoIIbI0 AU depeHnnanbHbIX YpaBHEHUH;

[IPyll. ymenue onepupoBaTh NOHATHUSAMU: KOMIUIEKCHOE YHWCIIO, COINPSIKEHHBIE KOMIUIEKCHBIE YMCIIA,
MOJYJIb U apryMeHT KOMIUJIEKCHOTO 4YHcla, (Gopma 3amucu KOMIUIEKCHBIX 4YHCeN (reoMeTpuyecKas,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb MPOU3BOAUTH apuPMeTHUeCKHue JEHCTBHUS C
KOMILUIEKCHBIMH YHCIIAMU; IPUBOAUTH IPUMEPHI UCIIOJIb30BAaHUSI KOMILIEKCHBIX YHUCEIT;

[TPy12. ymenue cBOOOIHO OMEPUPOBATH MOHATHIAMHU: CpeaHee apupMETHIECKOe, Meana, HanOoblee
U HauMEHblIEEe 3HA4YEHMs], pa3Max, AUCIEpPCHUs, CTaHAAPTHOE OTKIOHEHHWE JUIsl ONHUCAHUS YHUCIIOBBIX
JAHHBIX; YMEHHUE HCCIENI0BaTh CTaTUCTUYECKHE NAHHBIC, B TOM YHCJIE C MPUMEHEHHEM TrpaduyecKux
METOZOB M JJIEKTPOHHBIX CPEACTB; rpa)uyecKu HCCIeN0BaTh COBMECTHBIC HAOJIIOACHUS C TOMOIIBIO
arpaMM pacCEeMBAHMS U JINHEUHOW PErpeccuu;

[1Py13. ymMeHue HaXOqUTh BEPOSTHOCTU COOBITHI C UCIIOIB30BAaHUEM TpadUUECKUX METOI0B; IPUMEHSITh
Ui perieHus 3a7a4 GopMyIibl CIOXKEHUS U YMHOXKEHHS BEpOSITHOCTEH, (pOpMyIly MOTHON BEPOSATHOCTH,
dbopmyny beprymiu, komOuHATOpHBIE (PaKTHI U (OPMYIIbI; OLIECHUBATH BEPOSTHOCTU PEATbHBIX COOBITUH;
YMEHUE  OIEpHUpPOBaTh  IOHATUSAMM:  ClydaiiHas  BEJIMYMHA, pACHpPENEIIEHHE  BEpPOSTHOCTEM,
MaTeMaTHYECKOE OKUIAHWE, TUCIIEPCHS W CTaHAAPTHOE OTKJIOHEHHE CIYyYaillHOW BEIMYUHBI, (PYHKIUH
pacupeneneHrs U IJIOTHOCTH PABHOMEPHOIO, ITOKA3aTeIbHOIO U HOPMAJIBHOTO PacIpee/ICHU; YMEHUe
HCIIOJIB30BaTh CBOMCTBA M3YyYEHHBIX DPACIPENCICHUN JUIS PEUICHUS 3a]ad; 3HAKOMCTBO C IIOHSATHSAMU:
3aKOH OOJIBIIUX YHCEN, METObl BHIOOPOUYHBIX UCCIIEIOBAHUN; YMEHHE PUBOAUTH IPUMEPHI MPOSIBICHUS
3aKOHA OOJBIINX YKCEN B MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHATHAMH: TOYKA, NpsMas, IMIOCKOCTb, MPOCTPAHCTRO,
OTpE30K, JIy4, INIOCKUM YTroJl, IBYTPaHHbIN IO, TPEXI'PaHHbIN YroJl, IepeceKaroluecs, napauieIbHble U
CKpELIMBAIOIINECS MpPsIMbIE, MAPAUIEIbHOCTh U MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpSIMBIMH, YTOJI MEXKIy NpPSIMONM U TIJIOCKOCTBIO, YIOJ MEXAYy IUIOCKOCTSIMU; YMEHHE
UCIIOJIb30BaTh MPH pEIICHUU 3a/lad U3ydyeHHbIe (DAaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHUSAMHU: MHOTOIPAaHHUK, CEUCHHE
MHOTOTpaHHMKA, MPaBUIbHBI MHOIOTPAHHUK, NpHU3Ma, MUpamMuaa, Gurypa u MOBEPXHOCTh BpAILEHUS,
LWIMHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMH]PA, MapajUleIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUINHIPA, KOHYCa; YMEHHE CTPOUTD
ceueHrne MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHUKH, (DUTYPBI U IOBEPXHOCTH BPAIICHHUS], UX CEUYCHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENIbHO (POPMYJIMPOBATh ONPEAEIEHUS U3Y4aeMbIX (QUTYp, BBIBUTATh TUIIOTE3bl O CBOWCTBAX U
MpU3HAKaXx TIeOMETPUYECKUX (uUryp, OOOCHOBBIBATH MWJIM OIPOBEpPrarb MUX; YMEHHE MPOBOAMTH
KJIacCupUKalKio (GUIyp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATh HEOOXOJUMBIE JIOTIOJIHUTEIbHBIE
ITOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEPUPOBATH MOHATUSAMU: IJIOMAAbL PUTYPHI, 00beM (UTYPHI, BETUYUHA yTIIa,
paccTosiHuE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMHU, PACCTOSHUE MEXNY IUIOCKOCTIMM,
wiomanb chepsl, IIIOMAAs, TOBEPXHOCTH MHPAMUIBI, TMPU3MBI, KOHyca, HWIMHIApa, 00beM Kyoda,
MPSIMOYTOJIBHOTO Napajijiesienuneaa, TUpaMuabl, TPU3Mbl, HUIMHAPA, KOHyCa, 1Iapa; YMEHUE HAaXOJIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[TPy16. ymenue cB0OOOIHO ONIEPUPOBATH MOHATUSMU: JIBI)KCHHE, TTApaUICIbHBINA IEPEHOC, CAMMETPHS Ha
IJIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE TO00WS, MOAOOHBIE (UTYPBI, yMEHHUE
pacro3HaBaTh paBHbIE U MOJ00HBIE PUTYPHI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHUE



HCIOJIb30BATh TCOMCTPHUYCCKUC OTHOLICHHA, HAXOAUTb T'COMCTPHUYCCKUC BCIMYUHLI (I[JII/IHa, yrou,
IUI0IIab, 00BEM) IPU PEIICHUH 3a]1a4 U3 APYTHX YUeOHBIX MPEIMETOB U U3 pealbHOU KU3HU;

[1Py17. ymeHue cBOOOIHO ONEPUPOBATH IMOHATUSAMHU: IPSIMOYrOJbHAas CHUCTEMa KOOPAMHAT, BEKTOP,
KOOp/AMHAThl TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha 4YHCIO,
pas3iioKeHue BEKTOpa Mo 0a3ucy, CKalsipHOE IPOU3BEICHUE, BEKTOPHOE IPOM3BEIECHHUE, Yrod MEXIy
BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIA U KOOPAUHATHBIA METOJ JUIsl peIIeHHs] T€OMETPUYECKUX
3aJa4 M 3aJa4 JApPYrux y4deOHbIX IPEIMETOB; OINEPUPOBATH MOHATHAMM: MaTpuua 2 x 2 u 3 X 3,
OIIPCACIIUTECIIb MATPHUILIbI, FGOMeTpI/I‘-IeCKI/If/'I CMBICJI OITPCACIIUTCIIA,

[1Py18. ymeHune MoaenupoBaTh peallbHbIE CUTYallMUd Ha S3bIKE MATEMAaTHUKH; COCTaBIATh BbIPAXKEHUS,
YpaBHEHHUsI, HEPABEHCTBA M UX CHCTEMBI 110 YCIIOBUIO 3aJaud, MCCJIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCIOJb30BAaHUEM  anmapara ainreOpbl, HHTEPIPETHPOBATH  IOJIyYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C IOMOILBIO FEOMETPUYECKUX MOHATHHM U BEJIMYMH, PellaTh CBSI3aHHbIE C HUMHU
IPAKTUYECKHE 3a/lauM; COCTaBISATb BEPOSTHOCTHYIO MOJENb M HMHTEPIPETUPOBATH IOJYyYECHHBIH
pe3yabTar; pelaTh NPUKIAAHbIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOI0 aHajliu3a, B TOM 4YHCIe
COIMATbHO-IKOHOMUYECKOT0 1 (PU3UUECKOT0 XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MNOAXOINAIIMHA METOA JUIsl pEIleHUs 33aJa4yd; [OHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABATh
IIPOSIBJICHUE 3AaKOHOB MATE€MaTUKM B HCKYCCTBE, YMEHHE IPUBOAMUTH IMPUMEPbl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOW MaT€eMaTHYECKOU HAYKH;

MP1. camocrositensHO (OPMYIUPOBATH U aKTYAJIM3UPOBATh IPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

MP2. ycraHaBiaMBaTh CYIIECTBEHHBIH MPHU3HAK WJIM OCHOBAaHUS JUIA CPaBHEHHMSA, KIACCH(PHUKAIMUA |
000011IEeHHS;

MP3. onpenensts Lenau IesTeNbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHIKECHUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBACMBbIX SIBJICHUSX;

MP7. Bnajgerb HaBbIKAMU Yy4eOHO-MCCIIEOBATENLCKOM W TPOEKTHOM JesITEeIbHOCTH, HaBBIKAMHU
paspernieHus npooiem;

MPS8. criocoOHOCTh U TOTOBHOCTb K CAaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PELICHHUs MPAaKTUYECKUX 3a/ad,
MPUMEHEHUIO PA3JIMYHBIX METOJI0B TIO3HAHMUS,

MP9. oBnaneHue BUIaMH JEATEIbHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro HWHTEpPIpeTalHH,
peoOpa3oBaHNI0 M MPUMEHEHUIO B PA3IMUHBIX Y4E€OHBIX CUTyallUsX, B TOM 4YHUCIIE INPU CO3JaHHUU
y4€OHBIX ¥ COLUAIBHBIX TPOEKTOB;

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

MP11. craButb u (opMyIMpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JEATENBHOCTH U
KU3HEHHBIX CUTYalUsX;

MP12. BBISBIATH NPUYUHHO-CIIEACTBEHHbIE CBA3M M aKTYaJIM3UpPOBATh 3a/1ady, BBIABUIATH THUIIOTE3Y €€
pellIeHns, HaXOIUTh apryMEHTBl JUIs JO0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh MapaMmeTpbl U
KPUTEPUHU PELLIEHUS;

MP13. aHanmu3upoBaTh MOJYYEHHBIE B XOJ€ PEIICHUS 3aJadyM pe3yJbTaTbl, KPUTHUYECKU OLICHWBATh HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBHSIX;

MP14. naBatb OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBII OMBIT;

MP15. pa3pabarbiBaTh IUIaH pelIEHUS MPOOJIEMBbl C Y4E€TOM aHajln3a HMMEIOLIMXCS MaTepUabHBIX H
HeMaTepUaIbHBIX PECYPCOB;



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

MP17. ymeTh EpeHOCUTH 3HAHUS B IO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH KUZHEEATEIIbHOCTH;
MP18. ymMeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

MP20. ctaBUTh IPOOIEMBI U 33]1a4H, TOIYCKAIOIINE allbTepHATUBHbIC PEILICHHS;
MP21. BrnaseTs HaBBIKAMHU TOJXYYEHUS MHPOPMAIUU M3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO

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 ONTUMAaIbHYIO (POpPMY IIpEICTaBICHUS U BU3yaIH3alUH;

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

MP27. pacno3HaBaTh HeBepOaJlbHbIE CpPEJCTBA OOILIEHHUS, NOHMMAaTh 3HAYEHUE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

MP28. BinaieTs pa3InyHbIMUA CLIOCOOAMH OOIIECHUS ¥ B3aUMOICHCTBUS;

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

MP30. pa3BepHyTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
MP31. moHMMaTh U UCTIONB30BaTh MPEUMYIIECTBA KOMAHIHOW U UHINBUAYAILHOW PaOOTHI;

MP33. npuHUMaTh €I COBMECTHOW JIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH NEHCTBUS IO
€€ JIOCTHIKEHHUIO: COCTaBJIATH ILIAH JACUCTBUM, pacCHpeAciATh pPOJIM C y4€TOM MHEHUN Y4YaCTHHKOB
00CyXI1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

MP34. oneHuBaTh KaueCTBO CBOErO BKJAJa M KaXKJIO0TO yYaCTHMKAa KOMaH/Abl B OOLIMN pe3yabTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. caMocTOATENbHO OCYIIECTBIATH IO3HABATENBHYIO JESTEIbHOCTD, BBIBIATH IPOOJIEMBI, CTABUTH U
(dbopMynHMpoBaTh COOCTBEHHBIE 331a4H B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;
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, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

MP43. orieHHBaTh MPUOOPETEHHBIN OIIBIT;

MP44. cnocobcTBOBaTh (HOPMUPOBAHMIO M MPOSBICHUIO HIMPOKOM S3pYAMIMHM B Pa3HBIX 00JacTAX
3HaHU, NOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

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

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

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPeANnoaralomuil coOpMUpPOBAHHOCTD:
MP49. camoco3HaHus, BKIIOYAIOMIETO CIIOCOOHOCTHh IMTOHUMAThL CBOE DMOILIMOHAILHOE COCTOSIHUE, BUIETH

HaIpaBJIEHUsI Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpephl, ObITH yBEPEHHBIM B ce0€;

MP50. camoperyampoBaHHus, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh 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. smMnaTum, BKIHOYAIOLIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUN KOMMYHUKAIIUHU, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHMUIO;

MP53. conmanbHBIX HABBIKOB, BKJIIOYAMOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JAPYTUMU
JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI;
MP54. npunumats ce0s, MOHUMAsE CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MPS55. npuHUMaTh MOTUBBI M apIyMEHTBI APYTUX JIIOJIeH TpU aHAIU3E Pe3yIbTaTOB ACSITEIbHOCTH;

MP56. npu3HaBath CBOE MPaBO M MPABO APYTHX JIFOICH HA OIIMOKH;
JIP1. chopmupoBaHHOCTH TIPa)KAAHCKOW MO3UIUMU OOYYAIOLIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO

YJIeHa POCCHIICKOT0 00IeCTBa;

JIP6. ymeHue B3aMMOJEHCTBOBATh C COIMAIILHBIMH MHCTUTYTaMU B COOTBETCTBHM C MX (DYHKIUSIMU U
Ha3Ha4YCHHEM;

JIPS. chopMHUPOBAaHHOCTh POCCUIMCKON TPAKIAHCKON MICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHon, ropaocTu 3a CBOM Kpai, cBOK0 PoauHy, CBOU S3BIK U
KYJbTYpPY, OPOILIJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

JIP9. 1eHHOCTHOE OTHOIIEHHE K TOCYIAapCTBEHHBIM CHMBOJIAaM, HUCTOPUYECKOMY U TPHUPOIHOMY
HacjeAulo, MaMsATHUKAM, TpaauuusM HapoloB Poccum, poctuxkeHusMm Poccum B Hayke, HCKYCCTBE,
CHOpTE, TEXHOJOTUSX U TPYAE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUIICKOTO HAPO/a;

JIP12. cdopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHHUS;

JIP14. oco3Hanue TUYHOrO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYILIETO;

TPyAOBOT'O BOCIIUTAHUA:
JIP16. »creTHyeckoe OTHOIIEHHE K MUDY, BKJIIOYass 3CTCTUKY 6LIT8., HAay4YHOIro MW TCXHHUYCCKOI'O

TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;

JIP17. cnocoGHOCTh BOCIPUHHMMATH pa3jIMYHbIE BUABI UCKYCCTBA, TPAJUIMKU M TBOPUECTBO CBOETO U
IPYTHUX HapOJO0B, OLIyIIaTh SMOLMOHAIBHOE BO3JEICTBHE HCKYCCTBA;

KYJIbTYPHBIX TpaJULIUN U HAPOJHOTO TBOPUECTBA;

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

JIP25. wuHTepec K pa3nuuHbIM cdepam MpodhecCHOHATBHON eATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OyayIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

JIP26. rOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;
JIP27. cpopMHPOBAHHOCTh SKOJIOTUYECKON KYIbTYphl, TOHUMAaHUE BIMSIHUS 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 MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JIMAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

JIP33. coBepIIEHCTBOBAHME SA3BIKOBOM M YUTATENIBCKON KYJIbTYphI KaK CPEICTBA B3aUMOJECHCTBUS MEXKIY
JIIOJIBMU U TTIO3HAHUS MUPA;

JIP34. oco3HaHMe NEHHOCTHM HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYHIECTBJIATh IPOEKTHYK H
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
CMEUUATbHOCTU U OBJIAJICHUIO HPOPeCcCUOHATbHBIMU KOMNEMEHUUAMU:

I1K 2.3 IIpoBoauTh cO0Op, MOHUTOPUHT M CHCTEMATH3AIMIO IICHOBBIX IMOKa3aTeseil TOBapOB, B TOM
YHCJIE C UCIOIb30BaHUEM MH(POPMALIMOHHBIX HHTEUIEKTYaIbHbIX TEXHOJIOTHA.

1K 2.6 PaccuntbiBaTh nokazarenu 3)(GpeKTUBHOCTH MPEAPHUHUMATEIBCKON 1€ATEIbHOCTH, B TOM
YUCJIe C IPUMEHEHUEM ITPOTPAMMHBIX MPOIYKTOB.

A Taxxe QOpMHUPOBAHUIO 0OUIUX KOMNEMEeHYUIL:

OK 01 Bpeibuparh ciocoObl pemieHus 3a1a4d npoecCHOHaTbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CpPE/ICTBA MIOUCKA, aHAJIM3a U UHTEPIpeTaluu UHpopMaluu u
MH(POPMAIMOHHbBIE TEXHOJIOTHH JUIS BBIMIOJIHEHUS 3a/1a4 PO(PECCUOHATBHON 1eATEIIEHOCTH.

OK 03 ITnaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHAILHOE W JIMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B NPOQEecCHOHANbHON cdepe, HCHONB30BATh 3HAHHUS 10
(brHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIUSIX

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUICKTHBE M KOMaH/IE

OK 05 OcyuiecTBiasiTh yCTHYHO U NUCbMEHHYK) KOMMYHHMKALMI0 HAa TOCYJApCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IIposBisaTh TIpa)kxIaHCKO-NATPUOTUUYECKYIO MO3MIMUI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHUE HAa OCHOBE TPAJUIMOHHBIX OOILEYEOBEYECKUX LIEHHOCTEH, B TOM 4YHUCIE C YYETOM
FapMOHU3ALMU  MEXKHAIMOHAIBHBIX M  MEXKPEJIMITHO3HBIX OTHOIICHHWH, MPUMEHATh CTaHJAApThl
AHTUKOPPYIILMOHHOIO IIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH Cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAara, MPHHIUIBI OEpeXIMBOTO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
YpE3BbIYANHBIX CUTYALUSAX

OK 08 Vcnonb3oBaTh cpeacTBa GU3NUECKON KYIbTYpHI Il COXPAaHEHUS U YKPEIUIEHUS 3/10POBbsI B
npouecce MpodeccuoHabHON JEeATeNbHOCTH M TMOAJEPKaHUS HEOOXOAMMOro YPOBHSA (U3MUYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest poecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKaX

Brimonnenue npaktudeckux paboT mo ydeOHoi nucuuruinae «MareMaTuka» HarpaBiIeHo Ha:

- 00001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperieHle, pa3BUTHE U JCTATU3AUIO TIOTyYEeHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM TUCIUTUTHHEI;

- (hopmupoBaHME yMEHHI NMPUMEHATH MOTYYECHHbIE 3HAHUS Ha MPAKTHKE, pean3alliio €IUHCTBA
MHTEJUIEKTYaJIbHOW U MTPaKTUYECKOU IeATEeIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHMUBATH, CONOCTABIIATH, AHAIM3UPOBATDH,
Je7aTh BBIBOABI M OOOOIIEHMS, CAaMOCTOSTENBHO BECTH MCCIEOBAaHMS, IOJb30BATHCS PA3TUUHBIMU
prUeMaMu U3MEpEeHU, opOPMIIATH pe3yabTaThl B BUJE TaONHNIL, CXEM, I'pa(UKOB;

- pa3BUTHUE HHTEJUIEKTYAIbHBIX YMEHMH y OYyIylIUX CHEIUANINCTOB: aHATUTHYECKHX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIpaOOTKY MPH PELICHUH MOCTaBICHHBIX 3a/1a4 MPOGECCHOHATHHO 3HAYUMBIX Ka4eCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi NHULIMATHBA.

[IpakTudeckue 3aHATHS TIPOBOSITCS B paMKax COOTBETCTBYIOIIEH TEMBI, TOCIE OCBOCHHS
JMIAKTUYECKUX SIHUII, KOTOphIe 00ECTICUNBAIOT HATMYNE 3HAHUM, HEOOXOIMMBIX JUIS €€ BBIOTHEHVS.
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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

Heab padorbl: [IoBTOPUTH NENCTBUSA C IEHCTBUTENBHBIMU U KOMILIEKCHBIMH YUCJIAMHU.

IIpakTuyeckas padora ¢popmupyer:

[1PG2 ymeHue ornepupoBaTh MOHSTHUSAMU: CTEIEHb YHCIA, JOrapudM YHuCla; YMEHHE BBITOJIHATH
BBIYHCIICHHUE 3HAYCHHUI ¥ TIPe0Opa30BaHUs BRIPAKEHUH CO CTETICHSIMH U JIorapudMaMu, peodpa3oBaHus
JIpOOHO-PallMOHANIBHBIX BBIPAXKECHHUI;

[Ipy 5 ymeHue onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YMCIIO, IIEJI0€ YUCIIO, OCTATOK 0 MOJYJIIO,
palMOHANIBHOE YUCIO, UPPALHUOHAIBHOE YHCIIO, MHOXXECTBA HATYPaJbHBIX, LENbIX, PAlMOHAIBHBIX,
NENCTBUTENBHBIX YHCEII; YMEHHE MCIIOIb30BaATh MPU3HAKH JIETMMOCTH, HAUMEHBIIUN OOLIUHN IeTUTENb U
HauMeHblIee olliee KpaTHoe, anropuTM EBKinaa mpu perieHud 3ajad; 3HaAKOMCTBO C Pa3IMYHBIMU
MO3UIMOHHBIMH CUCTEMAMH CUUCIICHUS,

[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.

I1K 2.3 [IpoBoauTh cO60p, MOHUTOPUHT M CHCTEMATH3AIMIO IIEHOBBIX IMOKa3aTeseil ToBapoB, B TOM
YUCJIC€ C UCIIOJIb30BaHUEM I/IH(i)OpMaHI/IOHHBIX HHTCJJICKT YaJIbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuntsiBath mokasatenu 3pGeKTUBHOCTH MPEANTPUHIMATENHCKOMN AeSITETbHOCTH, B TOM
YUClIe C IPUMEHEHUEM IIPOIPAMMHBIX IIPOAYKTOB.

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

3ananmue:
1. BemonHuTe OEHCTBUS, KOTOPbIE HEOOXOAUMBI IJIsl pacyeTa SKOHOMHUYECKUX TOKa3aTeNei:
a) E + l' ) 5 . 3-
g et bl Y
1 1 .2
0) =+ = e) 2-:3=;
) 72 7’ L ) 5 73
2 1
B)2-+3-; K) 3=+ 14=
34 4 5 3
r6-—2-;
7 7

2. Mano:21=(2 +1); z,=(3 - 2i)
Haiitu: 21+ 25, 21- 22, 21> 22, 74/ 25

Ilopsinok BbINOJHEHHSI padOThHI:
BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aJaHUS.
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[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CITy4yae 3aTpYJHEHHs BOCIIONb3YWTECh CIIPABOYHBIMU
MaTepuaIamH), BBITIOJTHUTE 3a/laHUE.

Xon padoThr:
1. BrinonHuTe ASHCTBUS, KOTOPBIE HEOOXOJUMBI ISl pacyeTa YJKOHOMHUYECKUX MTOKa3aTese:

2 1 241 3,
NN
A7+;=5=7=1
3)3:+4:=CB+D+(+3)=7+21=75

2 1 2 1 1 1.
4)3;—1;:(3—1)+(;—;):2+;:2;,
5)l.§_l A_74 _71_ 7

12 .14 _212 %1_3}2.3 :1'%.3 _1'93, 3
6) 2-:3-=—1—=—=—="71;

25 3 L 5 11 5-11 52'1 15 645 "
7)32+142=G6+10+(3+3) =17+ =172

2. Brimonaure JEUCTBUS, KOTOpBIC HEeoOX0aUMO IS pacdyeTa SKOHOMHYCCKHUX oKasarejei (8 + i)

(2-3i).
8+i

Pemenue. HepennmeM 3TO0 OTHOIIICHUE B BUJIC L[p06I/I: PurYEE

VYMHOXUB, €€ YNCIINTENb U 3HAMEHATEIb Ha 2 + 3i U BBITIOJIHUB BCE Hpeo6pa30BaHI/Iﬂ, MNOJIy4YMM:
(8+i)(2+3i 134261 .

,( ) = =1+ 2i.

(2-3i)(2+30) 13

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:
Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe

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

2-3 HemoueTa.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 1.1. PazBuTne noHATHSA 0 YHCJIE
IIpakTnueckoe 3ansaTHe Ne 2
«PernieHne TEKCTOBBIX 3a/1a4 HA TIPOILICHTHI»
Leas padoThl: MOBTOPEHHE paHEE M3YUYEHHOIO0 MaTepualia, 3aKperjieHue YMEHUM pellathb
MPOCTEUIIINE 33]]a4U Ha TPOIEHTHI
IIpakTuyeckas padora popmupyer:

[TPG6 ymeHue pernath TEKCTOBBIE 3a/1a4 Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI, I0JIU U 9acTH,
Ha JIBIDKEHHE, pa0d0Ty, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a7a4H U3 00JIACTH YIPABJICHUS JTUYHBIMU U
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ceMeHbIMU (PUHAHCAMU); COCTABIATH BHIPAXKEHUS, YPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJ1auu, UCCIIEJ0BATh MOJIYYEHHOE PEIICHUE U OIIEHUBATh MPaBI0NOA00HOCTb PE3YIIbTAaTOB;

[Ipy7 ymeHue onepupoBaTh MOHATUSAMU: TOXKAECTBO, TOXKIECTBEHHOE MTPe0Opa3oBaHue,
yYpaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB, PAaBHOCUIILHOCTh YPaBHEHUN, HEPABEHCTB
U CHCTEM, pallMOHAJIbHbIE, UPPALIMOHANIbHBIE, [T0Ka3aTeIbHbIE, CTEIIEHHBIE, JJorapuMUUYecKue,
TPUTOHOMETPUUECKHE YPABHEHNUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IIOMOIIBIO Pa3IMYHbIX IPUEMOB; PelIaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
IIPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PELLICHUSI MAaTEMATUYECKUX 3a/1a4 U 3a]a4 U3
pa3IMyYHbIX 00JaCTel HayKH U pealibHOM JKU3HH,

IIpyl8 ymeHue MOAENUPOBATH pEalbHbIE CUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJlauM, MCCIEAOBATh MOCTPOCHHBIE
MOJICJI C KCIOJB30BAaHMEM amrmapaTa aiareOpbl, HHTEPIPETUPOBATh MOIYUYCHHBIH pe3yJbTaT; CTPOUTH
MaTEeMaTHYeCKHUe MOJEINU C MOMOIIbI0 T€OMETPUUYECKHUX MOHSATUI U BEJIUYMH, PEllaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pemiath NPUKIAJHBIE 3aJayd CPEICTBAMU MAaTEMaTH4YEeCKOro aHaiu3a, B TOM YHCIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3aad npohecCHOHATBHONM NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu UHpopMaluu u
I/IH(l)OpMaIlI/IOHHI)Ie TEXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpOd)eCCHOHaHLHOfI ACATCIIbHOCTH

I1K 2.3 IIpoBoauTh c60p, MOHUTOPUHT M CHCTEMATH3AIIMIO LIEHOBBIX IMOKa3aTeseil TOBapoOB, B TOM
YHUCJIC C UCIIOJIBb30BaHUEM I/IH(bOpMaIII/IOHHI)IX HHTCIICKTYaJIbHBIX TEXHOJIOTHH.

IIK 2.6 PaccunutsiBath mokasatenu 3pGeKTUBHOCTU MPEATPUHUMATENBCKOM AesSTEIbHOCTH, B TOM
YucCjie ¢ MpUMCHCHUCM IIPOIrpaMMHBIX ITPOJYKTOB.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JICKIUH.

3aganue:

1. Kenesnomopoxkueiii Owmier s B3pocioro crout 530 pyOneit. CroumocTs Owmnera s
HIKOJIbHUKA cocTaBisieT 50% oT crouMocTH Ousera Juis B3pociioro. I'pynmna cocTout u3 14 mIKoJIbHUKOB
u 3 B3pocinbix. CKoabpKo pyOseit cTosT OuieTsl Ha BCIO rpymmny?

2. llena Ha snekTpudeckuil yaiiHUK Obl1a moBbleHa Ha 16% u coctaBuia 3480 py6ineil. Ckoibko
pyOnei CToI YalHUK J10 TIOBBIIIEHUS 1IEHBI?

3. ®yr6onka cromna 8§00 pybneit. [locne cHukeHUs HeHbI OHa crayna cTtouTh 680 pyOmei. Ha
CKOJIBKO TIPOLIEHTOB ObliIa CHUYKEHA I1eHa Ha (QyTOOIKY?

4. B ropone N sxuser 300000 »xuteneit. Cpenn Hux 20% nereit u noapoctkoB. Cpenn B3pOCIbIX
35% ne paboTtaet (MEHCHOHEPHI, CTYICHTHI, IOMOXO3SHKH U T.11.). CKOJBKO B3pOCIBIX paboTaeT?

5. Knuenrt B3sun B 6anke kpeaut 3000 pyO. Ha rox noxa 12 %. OH noimkeH noramarbh KpeanuT, BHOCS
B 0aHK €KeMEeCSYHO OJMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 IOl BHIILIATUTh BCIO CYMMY, B3ATYIO
B KpeIuT, BMecTe ¢ npoleHTaMu. CKOJIBKO OH JOJKEH BHOCUTh B OaHK €XeMeCsuHO?

ITopsinok BbINOJHEHHS PadOTHI:
1. 3yunTh TEOPETHUECKYIO YacTh MPAKTUYECKON pabOThI

2. Peunth 3amaun

Xon paborsr:
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Cotas yacTh MeTpa - 3TO CaHTUMETp, COTasl 4acTh pyOisi — KoOmeika, coTas 4acTh LEHTHepa -
kuiorpamm. JIroau JaBHO 3aMETHIIH, YTO COTHIE JIOJIM BEIHYUH YAOOHBI B MPAKTHUECKOHN NESTEIBHOCTH.
[Totomy, myist HUX OBLIO MPUAYMAHO CIieMaIbHOE Ha3BaHUE — MPOLIEHT. 3HAYUT OJHa KOoMeWka — OAUH
MPOLIEHT OT OJIHOTO PYyOJIsi, @ OJJUH CAHTUMETP — OJUH MPOLIEHT OT OJJHOTO METPA.

OauH mpOLEHT — 3TO OAHA coTas A0S 4ucia. MaTemMaTHUYeCKMMU 3HaKaMH OJIMH TPOIEHT
3anuckiBaeTcs Tak: 1%.

Omnpenenenre 0JIHOTO MPOIIEHTAa MOKHO 3aITUCATh PAaBEHCTBOM:

1% =0,01 * a 5%=0,05, 23%=0,23, 130%=1,3 u 1. .

Kak naiitu 1% ot uucna? Tak 1% 53To oaHa cotas 4acTh, TO Hajg0 4Mcio pazaenutbh Ha 100.
Henenue Ha 100 MmoxHO 3amernTh YMHOKeHHEM Ha 0,01. [Toatomy, uyToObI HaliTh 1% OT MaHHOTO YHUCIA,
HY>XKHO YMHOXUTb ero Ha 0,01. A ecnu HyxHO HailTH 5% OT 4ymMcia, TO yMHOXaeM gaHHoe uynciio Ha 0,05
U T.J.

1. HaxosxaeHwue mpoueHTa OT 4yucia.

UroObl HAWTH MPOLEHTHI OT YMCIA, MOKHO MPOLEHTHl MPEACTaBUTh B BHUAE JAPOOM M YUCIIO
YMHOXXUTH Ha MOJyYCHHYIO JIPOOb.

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

3anava. bank obGemaer cBouM KiMeHTaM rojoBoi poct Bkiaga 30%. Kakyto cymmy neHer Moxer
MOJIYYUTh Yepe3 T'OJ] UETOBEK, BIOKUBIINHN B 3TOT OaHk 450 ThIC. py0.?

Pemenue. 450000-0,3+450000=585000 (py6.)

OTBet:585000 pyo®.

2. HaxosxJaeHue 9mucia 1o ero mporeHTy.

UTo0Obl HANTHU YHCIIO MO €ro MPOIEHTaM, MOKHO MPOLICHTHI MPEICTaBUTh B BUAE IPOOU U JaHHOE
YKCJIO Pa3JeIUTh Ha MOIYYEHHYIO JPO0b.

Hanpumep, 10% 3apabotHoii mnatel coctaBisitoT 3000 py6neit. Bes 3apaboTHas muiata paBHa
3000:0,1=30000py6

3amaua. B marazuHe mpoBOJUTCS akIUsl Ha TOBap, IEHa KOTOporo cHrbkeHa Ha 15%. Ecnu HoBas
1eHa ToBapa coctanisier 850 py0iei, To CKOJIBLKO CTOWII TOBAp 10 Havyaia aKIuu?

Pemenue. Ilycte X - ucxonHas neHa tosapa, cocrasisger 100%. Torna HoBas neHa Tosapa 850

pybueit coctapsier 85%(100%-15%=85%). 3uaunT, X = o2’ = 1000p

85

2. HaxoxaeHue mpoIeHTa OJHOTO YKcia OT APYroro

UroObl HAaWTH, CKOJBKO MPOIEHTOB OJHO YHCIO COCTABJISAECT OT JIPYroro MOKHO OJHO YHCIIO
pa3aenuTh Ha IPYroe U MOMyYeHHBINH pe3yabTaT YMHOKUTH Ha 100.

3amaua.llo mmany paboumii noymkeH Obul mM3rotoBuTh 800 meraneit, a mzrotoBws 996 neraneil.
CKOJBKO MPOIICHTOB TTAHA OH BBHITTOTHUI?

Pemenue.
996%100%

=124,5%
800

OtgeT: pabounii Beimonnun 124,5% nnana.

3anaua. Xene3HoqopoxkHBINM OUIET A5t B3pocioro ctout 840 pyoueit. CToumMocTs Ounera st
HIKOJIbHUKA cocTaBisieT 50% oT crouMocTu 6usera ais B3pocioro. I'pynmna cocTout u3 18 mKOIbHUKOB
u 3 B3pocnbix. CKoabKo pyOseit cTosT OuieTsl Ha BCIO rpymmy?

Pemenue. buner mis pedenka crout 840 - 0,5 = 420 py6. CroumocTs OnineToB Ha 18 MIKOJIEHUKOB
u 3 B3pocibix cocrapisier 420 - 18+ 840 -3 = 7560 +2520 = 10 080 py©.

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJIOEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.
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Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTINYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH PadOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1. PazBuTue noHsITHA 0 YHCJIE
IIpakTuyeckoe 3ansiTue Ne 3

«PernieHne TEKCTOBBIX 33/1a4 HA MTPOLICHTHI»

Heﬂb paﬁoTbI: 3aKPCILICHUC YMGHPII;'I peuars 3aga4r Ha ITPOUCHTLI

IIpakTHyeckas padora ¢popmupyer:

[1P66 ymeHue pemaTh TEeKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B TOM YKCIIE Ha MPOLEHTHI, TOJIU U YacTH,
Ha JIBKEHHE, paboTy, CTOUMOCTbh TOBAapOB M YCIIYT, HAJIOTH, 3a/1a4ui U3 00J1aCTH YIPaBICHUS JTUYHBIMU U
ceMEMHbIMU (PUHAHCAMU); COCTABIIATh BHIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJ]auu, UCCIIE0BATh MOJIYYEHHOE PELIeHUE U OLIEHUBATh MPaBI0NOA00HOCTb PE3YIbTaTOB;

[Ipy7 ymeHnue onepupoBaTh MOHATUSIMU: TOXKAECTBO, TOXKIECTBEHHOE ITPE0Opa3oBaHuE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHI U HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHHH, HEPABEHCTB
U CHCTEM, PallMOHAJTIBLHBIC, HPPAIMOHATIbHBIC, TOKa3aTeNIbHbIC, CTENICHHBIE, JIOTapu(pMUIECKHe,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JINYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
[IPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUUIs PELIECHUs MAaTEMATUYECKUX 3a7a4 U 3a/1a4 U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

IIpyl8 ymeHHe MOAENUPOBATH pEAIbHBIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 33/1a4¥, UCCIEI0BaTh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amrmapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX IMOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJaud; COCTABJIATh BEPOATHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH IOJYyYECHHBIN
pe3ynbTaT; pelaTrbh IPUKIAAHBIE 3aJadyd CPEICTBAMM MATEMAaTHMYECKOIrO aHajlu3a, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKOT0 U (PU3MUECKOr0o Xapakrepa.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bribupats croco0bl pemeHus 3a1a4 npohecCHOHATBHON JAEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHbBIE CPECTBA MOMCKA, aHAJIN3a U MHTEPHpEeTaluu UHGOpMaAIU U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTHU

1K 2.3 IIpoBoauTh cOOp, MOHUTOPUHT U CUCTEMATHU3AIIMIO IIEHOBBIX IOKa3aTesel TOBApOB, B TOM
YHCJIE€ C UCIIOJIb30BaHUEM I/IH(i)OpMaHI/IOHHI)IX HHTCJJICKTYAaJIbHBIX TEXHOJIOTHIA.

1K 2.6 PaccuutbiBaTh noka3arenu 3)GpeKTUBHOCTH MPeaPUHUMATEIbCKON J1eATEIbHOCTH, B TOM
YHClIe C IPUMEHEHUEM IIPOTPAMMHBIX IIPOAYKTOB.

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNS, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIUM.
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3aganue:

1. Ilo nnany no6srua Hedtu-161 MiH.T, hakTHUECKH ke JoObua coctaBuiaa 166 mun.T. Ha
CKOJIBKO MPOLIEHTOB ObLI BHIMOJIHEH IJI1aH?

2. Knuent A. cnenan Bkiaa B 6anke B pazmepe 7700 pyouteid. [IporieHTHI 110 BKIIa Ly HAUUCIISIOTCS

pa3 B roJ ¥ npuOaBIIOTCA K TEKyLIeH cyMMe BKiIaa. POBHO yepes roj Ha TeX e yCIOBUAX TaKoH ke
BKJIa/I B TOM ke O0anke caenan kiueHT b. Emie poBHO uepes ron kinueHTs! A. U b. 3aKkpbun BKIaabl U
3a0paiy Bce HAKOMUBIIKECS JIeHbIU. [Ipu aToM KireHT A. monyuni Ha 847 pyOueit Oonbline kinuenTa b.
Kakoii mporeHT rooBbIX HAUUCIIs1 OaHK 110 3TUM BKJIagam?

3. B noHenenpbHHUK aKIIMK KOMITAHUH [TOIOPOKAIM HA HEKOTOPOE KOJIMYECTBO MPOLIEHTOB, a BO
BTOPHHUK IIOZICILIEBEIH HA TO K€ CaMO€ KOJIMYECTBO ITPOLIEHTOB. B pe3ynbrare oHU cTanu cTOUTh Ha 4%
JCIIEBIIE, YEM IIPU OTKPBITUHM TOProB B MOHEAEIbHUK. Ha CKOJIBKO IIPOLIEHTOB OIOPOKAIN aKLUU
KOMIIaHUY B TIOHECIIBHUK?

ITopsinok BbINoOJIHeHUs padoOThI:
1. U3y4uTh TEOPETUUECKYIO YaCTh MPAKTUYECKON pabOThI
2. Pemuts 3amaun

Xox pabdoThI:

Pemrenue 3aa4 ¢ UCIOIb30BaHUEM MOHATHS KOA(DGUIIMECHTA YBEINICHUS

YToObl yBETUYUTH MOJI0KUTEIBHOE YUCIIO @ Ha P IPOLIEHTOB, CIIEelyeT YMHOKUTh YUCIIO a Ha
kodpunmenT yBenuuenust k=(1+0,01p).

YroObl yMEHBLIMTh HOJIOKHUTEIBHOE YUCIIO A HA P MIPOLEHTOB, CIEIyeT YMHOXKHUTh YUCIIO a Ha
KodpduumeHT ymensiienus k= (1-0,01p).

®dopmyna cloxkHbIX mpoueHToB: N=a-(1+0,01p)" , rne
a - IepBOHAYaJIbHAs BEIMUYMHA BKJIAJa,
N - CPOK BKJIAJa,
N - BeMuMHA BKJIa/a Yepes n JIeT,
P - YKCIIO MPOLICHTOB.

3anava. Bxnan, BinoxeHHbIN B cOepOaHK /1Ba roja Ha3ald, JOCTUT cyMMbl, paBHOM 13125 py0. Kakos
ObLT MepBOHAYANBHBIN BKIaA MpH 25% rogoBbIx?

Pemenue. Ecnu a (py0O:eit) — pa3mep nepBoHayaibHOIO BKJIaJa, TO B KOHIIE IEPBOrO Ioj1a BKJIa/
cocTtaBuT 1,25a, a B KOHIIE BTOPOI'O T0/1a pa3Mep BKiIaga coctaBuT 1,25 *1,25a. Pemas ypasnenue 1,25*
1,25a=13125, naxoaum a=8400.

Ortger: 8400 py6.

3amaua. B despaiie iena Ha Heph yBenuuuiacek Ha 12% 1o cpaBHEHUIO ¢ sHBapckoil. B mapte
1eHa HedTH ynana Ha 25%. Ha ckoibpKko MpOIEHTOB MapTOBCKas IIeHa M3MEHUJIACh 110 CPABHEHUIO C
SITHBapCKOM?

Pemenue. Ecnu X — suBapckas 1ieHa HeTH, TO (eBpajbckas ieHa He(hTH paBHA

(1 +0,01*12)x = 1,12x.
YroObl BEIYMCIUTE MAPTOBCKYIO IIEHY Y HAa HE(PTh, CIEAYET YMHOXKUTH (PEBPATbCKYIO LIEHY
1,12x na (1-0,01*25)=0,75,m.e. y=0,75
1,12x=0,84x ,
MapTOBCKasl 1IeHa OTIUYAETCS OT SHBAPCKOM Ha
(0,84x)/x100 —100=84-100= -16%,

T.€. IIeHa ymana Ha 16 %.

Ortsert: neHa ynana Ha 16%.

®opma npeacraBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNUE.

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
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
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh 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 BBHIBOJIOB.

Tema 1.1. Pa3zBuTHE HOHATHS 0 YHCIIE
IIpakTnueckoe 3ansaTue Ned
«PelieHne pauMoHAJbLHBIX YPABHEHHUI U CHCTEM»

Henp padoThl: 3aKpenjeHe TEOPETUUECKUX 3HAHUMN, TOBTOPEHHUE PAHEE U3YUYEHHOTO MaTepuaia,
(dbopMUpOBaHNE YMEHUI PEIICHUS 3a/au.

IIpakTHyeckasi padora ¢popmupyer:

[1P62 ymeHme omepupoBaTh MOHITUSMHU: CTEIEHb YWCIA, JIOTapu(M YKClia; YMEHHE BBIOIHATH
BBIUHCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUIN CO CTETICHIMHU U Jorapupmamu, npeodpa3oBaHus
JIpOOHO-pallMOHATIFHBIX BHIPAKECHUI;

[TP63 ymenune onepupoBaTh MOHATUSAMH: PAMOHATBHBIE, HPPALMOHATBHBIE, MOKA3ATEIbHBIE, CTEICHHBIE,
norapu()MUYECKUE, TPUTOHOMETPHUIECKHIE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

[py7 YMEHHE OIEpPUPOBaTh MOHATHSIMH: TOXIECTBO, TOXIECTBEHHOE mpeoOpa3zoBaHue,
YpaBHEHNE, HEPABEHCTBO, CUCTEMA YPABHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHUCTEM, palMOHaNbHbIC, HWpPpPAIMOHANBHBIC, T[IOKA3aTelbHbIE, CTEMEHHbIe, JOorapuPMUUECKUe,
TPUTOHOMCETPHUYCCKUC YpPaBHCHHA, HCPABCHCTBA U CUCTEMbI; YMCHUC PCIIATE YPABHCHHA, HCPABCHCTBA U
CHUCTEMBI C TOMOILBIO PA3IUYHBIX TPHUEMOB; PEIIaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
IMPUMCHATL YPaBHCHUA, HCPABCHCTBA, UX CHUCTEMBI IJId PCHICHUA MATCMAaTUYCCKHX 3aa4d W 3aJad U3
pa3IMYHBIX 00JacTel HAyKH U pealbHOM JKU3HH.

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 UHPOpMaIUK 1
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOMN 1€ TebHOCTH.

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMAaTH3aLMIO LIEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
YHCIie C UCIIOJIb30BaHHEM MH(GOPMAITMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh mokasarenu 3pGeKTUBHOCTU MPEANTPUHUMATENBCKOMN AeSTEIbHOCTH, B TOM
YHCJIE C IPUMEHEHUEM ITPOTPAMMHBIX TPOJTYKTOB.

MarepuanbHoe ob0ecnieuenue: VHauBHIyabHbIE 3aJaHUs, CIIPABOYHBIE MATEPHaIIbl, KOHCIIEKTHI
JIEKITUH.

3aganue:
1. PemmuTh ypaBHEHHUs, XapaKTEPU3YIOIIME HKOHOMUYECKHE MOJENH, MJisi MNPOrHO3UPOBAHUS

OyIyImMX YKOHOMUYECKUX TTOKA3aTeIeH
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a)(3x+1)" +(4x—1)" =(5x—2)".
x 7 _ 8
X—2 X+2 x*-4

2. PemmTh CcHCTEMBI ypaBHEHUH, XapaKTEpU3YIOIIME HSKOHOMHYECKYI0 MOJENb,  JJIs
IIPOTHO3UPOBAHUS OYAYIIMX SKOHOMUYECKUX ITOKa3aTese:

0)

3x—15y =16,
a)

2X+y=2

y+2x=6,
5) x> —y? =8’

l+g—1:0,
B){X Y

2X+y—-2=0

Ilopsinok BbINOJIHEHHS PadOTHI:

[Ipu pemieHnn ypaBHEHUI MCIONB3YIOTCS CIEAYIOLIME IpaBuia MpeoOpa3oBaHUsl YpaBHEHUN B
PaBHOCUJIbHBIE:

a) Kakoh- MO0 WIeH YpaBHCHHUS MOXHO TIEPEHECTH W3 OJHOW €ro 4YacTh B JPYIylO C
MPOTHBOIOJIOXKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUS MOYKHO YMHOXKUTh WIIA PAa3CIUTh HA OJHO TO e YUCII0, OTIrdHOoe OT 0.

Pemenue ypaBuenuii |-1l crenenu ¢ ogHol nepeMeHHOM

ax+b=0, (x -—.,az# Oj — JIMHEHHOe ypaBHeHue | cTenenu ¢ ogHON epeMeHHOM
a

ax’ +bx+c = O(a # 0) — ypaBHeHue |l crenenu ¢ ojHOI epeMEeHHOM.

1. OnpenenuTh BUJ ypaBHEHHS U CIIOCOO €ro PELIeHHUs.

2. Ecnu ypaBHeHue ApoOHO-pallMOHAIBHOE, TO HAWTH OOIIMI 3HaMEHATeNh BCeX JPo0Oei, KOTopbhie
BXOJST B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHEHHs Ha 001U 3HAMEHATEIIb.

4. PemmThb NOJYYEHHOE LIEJIO€ YPABHEHUE.

5. IlpousBectu MPOBEPKY KOPHEH, U UCKIIOUUTH T€ U3 HHUX, KOTOpbIE OOpamialoT B HYJIb OOUIUMH
3HAMEHATENb.

Tak xak MblI pemaeM ApoOHbIE pallMOHaJIbHbIE YpaBHEHHs, TO B 3HAMEHATENsIX Apodel OyayT
nepeMeHHble. 3HauuT, OyayT OHM U B 0OIlIeM 3HameHarene. Bo BTOpOM MyHKTE alrOpUTMa MBI
YMHOKaeM ypaBHEHHUE Ha oOmuil 3HameHarenb. [Ipu 3TOM MOTyT MOSIBUTHCS TOCTOPOHHUE KOPHU, IPU
KOTOpBIX 0Ol Mil 3HaMeHaTenb OyAET paBeH HYJI0, a 3HAYUT M YMHOXEHME Ha Hero Oyner
6eccmbicieHHbIM. [To3TOMY B KOHIIE 0053aTENIbHO HYXHO C/IeIaTh MPOBEPKY MOJTy4YEHHBIX KOPHEH.

PannonanbHbple ypaBHEHUSI UX CUCTEMBl IIOMOTarOT MPH CO3JaHUU 3KOHOMETPUUYECKUX MOJENEH,
KOTOPBIE HCIIOIB3YIOTCS AJISt IPOTHO3MPOBAHHUS Oy IyIIIMX YKOHOMHUECKUX TTOKa3aTeseH.

Pemnm ypaBHenus:

a) (3x +1)2 +(4x —l)2 = (5x— 2)2

Packpoem cko0OKH, IpUMeHsst YOPMYIIbI COKPAIIEHHOTO YMHOKEHHUS (@ + b)2 u (a-— b)2

Ox% +6X+1+16X> —8X+1=25x> —20X+4. 9X> + 6X+1+16X> —8x+1—25%> +20x—4 =0.
HpI/IBeI[eM HO,Z[O6HBIC YJICHHI, HOquI/IM
18x—2=0 2 1

18X = 2 18 9
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1
OtBeT: X = 9 KOpEHb YpaBHEHHSI.

X 7 8
X—2 Xx+2 x*—4
PasnosxkuM X° —4 Ha MHOMKHUTEIM M NEPEHECEM BCE WICHBI YPaBHEHHMS B JIEBYIO 4acThb. IIpuBeneM
Ipodu K 00IIeMy 3HAMEHATEIIIO:

X 7 8
x—2_x+2_(x—2 (x+2)
X(x+2)-7(x-2)-8
(x+2)(x-2)
X*+2X-7x+14-8
(x+2)(x-2)
x* —5X+6
(x+2)(x-2)
ApoOb paBHA HYJIO, KOrja €€ YHCIMTEIb PAaBEH HYII0, a 3HAMEHATelb HE PaBeH HYIO, T. €.
(x+2)(x-2)=0, = X#2, X#-2

=0

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

KOPDHH MOXHO HaiiTH 1o Teopeme Buera, HO Tak kak X#2, TO X, =2 — NOCTOPOHHUI KOpEHb,
CJIe[I0BATENLHO, PEllIeHHEM ypaBHeHus Oyner X =3.

Otset: X=3

6)x*—x+4=0

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

OrtBer: JIECTBUTEIBHBIX KOpHeﬁ HCT.

Pemmte cucreMbl ypaBHEHUH HCIIONB3YIOTCS CLIOCOOBI CII0KEHUS, T0ICTAHOBKH, TpapuuecKuil.
Pemnm crucreMy AByX JTMHEHHBIX YPaBHEHUH C IByMsI HEM3BECTHBIMU.

3x+8y =31
-10x-7y=-5
Pemmum CUCTCMY BCCMU CHOCO6aMI/I, T.C. y6e,£[I/IMC$I, 9TO pC3YyJIbTAT MOJYYACTCA O,Z[I/IHaKOBHﬁ u

OIPEAETMMCS, KaKOM U3 METOOB 00JIee PAI[HOHAIBHO IPUMEHHUM ISl JAHHOU CHCTEMBI.
1) Ciocob moACTaHOBKH.

31 8
{3x+8y:31 {3x+8y:31 x+§y:%l =373
T0x=7y==5 " UOX+7y=5 45y 7y -5 10[%1—%yj+7y:5
310 80
———Yy+7y=5
Pemaem BTOPOC YPaBHCHUEC OTHOCUTCIILHO «y»: 3 , IPUBCICM K 06meMy

sHamenatemo u Tak kak 3% 0, 1o

22



310-80y+21y =15
-59y =15-310

~295
—5Qy=-295, y=_""=5
y Y=—3

y =5, Torna x:%_§.5:§_£:_g:_3

3 3 3 3
Ortgert: (—3;5).
2) Cocob anredpan4eckoro CaoKeHHs

3x+8y=31
-10x-7y=-5

YpaBHsIEM 110 MOJTYJTIO KO PUIIMEHTHI IPH X, ISl 3TOT0 YMHOXKUM IIepBoe ypaBHeHHe Ha 10, a
BTOpOE — Ha 3.

3x+8y=31 [10 30x+80y =310
-10x-7y=-5 3 -30x—-21y =-15
MOYWICHHO CJIOKHUM U ITOJTYUUM:
59y =295
y=>5
MoJICTaBUM Y = 5 B ;11000€ U3 ypaBHEHUI CUCTEMBI, HAIIPUMEP B MIEPBOE, 3aTEM HalAEM X:
3x+8-5=31
3x+40=31
3x=-9
X=-3
noyiydaeM X = —3; Y = 5, Kak U B IEPBOM ClIydae.
Otser: (—3;5).

3) [paduueckuii coocod (cineayer MOMHHUTB, YTO Pe3YJIbTAThl MOTYT OBITh TOJy4YEHbBI
NPUOIMKEHHO, YTO MOKHO OOBSICHUTD HAITUM 3pEHHEM, YMEHHEM ITPOBOIUTH JIMHUU, BHIOOPOM
MaciTa0a, Hey100CTBOM 3aIllUCH YUCia U T.JI.)

3x+8y =31
~10x-7y=-5
I'pacdukoM Kaxa0ro ypaBHEHUS SBISETCS MpsMas, a psiMasi ONpeAesieTcs IByMsl TOUKaMHU.
-10x-7y=-5
3x+8y =31 10x+7y=5 ;
31 7 5 o
x=0; =—=3— —0y=2> ~— "
Y=8 78 x=0y=3 S
x=2;6+8y =31 X=220+7y=5 B i
:—31_6:§:31 7y=_15;y=_E=_2£ ¢! a-\\""
8 8 8 7 7

Otser: (-3; 5).

| RN Rar WAV Jmr BEE T JSEF RRS T Mar Ber | (L RN i

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.
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Kpurepumn 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 '"Xxopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUSI K OIEHKE "OTIUYHO", HO JAOIMYIICHBI
2-3 HemoueTa.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPAaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE
IIpakTuyeckoe 3ansaTue NeS

«PannonanbHbIe ypaBHEHHS B 3a/1a4aX MPO(eCCHOHATLHON HAPABICHHOCTH

Leap padorbl: yriiydieHue 3HaHUN O PALIMOHAIBHBIX YPABHEHMSIX, UX NPUMEHEHUU B pEIICHUU
3aJja4 NpoQecCcuoHaNbHOM HalPaBIEHHOCTH

IIpakTnuyeckas padora ¢popmupyer:

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIorapu(M YMCIa; YMEHHUE BBINOIHAThH
BBIUMCJICHHE 3HAYEHUI U IpeoOpa30BaHusl BHIPAKEHUHN CO CTENEHIMHU U Jlorapupmamu, npeodpa3oBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[TPG3 ymenue omepupoBaTh NOHATUSIMH: PAlMOHAILHBIE, HPPAIMOHAIBHBIE, OKA3aTeIbHbIE, CTEIICHHBIE,
IIOI‘apI/I(i)MI/I‘IeCKI/IC, TPUTOHOMCTPUUCCKHEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMBI,

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE NMpeoOpa3zoBaHUe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHMU U HEPABEHCTB, PABHOCHUIIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM,
panMoOHaIbHbIE, MppaLMOHAIIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE, norapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CHUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHATh YpaBHEHMs, HEPABCHCTBA, UX CHUCTEMBI Ui PELICHUS MATEMAaTHUYECKUX 3aJay U 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

IIpyl8 ymeHHe MOAENUPOBATH pEAIbHBIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 33/1a4M, MCCIEA0BATh IIOCTPOCHHBIC
MOJIEJI C HCIOJb30BaHUEM amImapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C OMOIIBIO TEOMETPUYECKUX ITOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMHU
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYUYECHHBIN
pe3ynbTaT; pelmaTrh NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO aHaln3a, B TOM 4YHCIIE
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3MUECKOT0 XapaKkTepa.

BbinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:

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

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHAJIM3a U MHTEpIpeTaluu HHPOpMaIUK U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1S TeIbHOCTH

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMAaTH3aLMIO LIEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
YHCIie C UCIIOJIb30BaHHEM MH(GOPMAITMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh mokasarenu 3pGeKTUBHOCTU MPEANTPUHUMATENBCKOMN AeSTEIbHOCTH, B TOM
4HCIIE C IPUMEHEHUEM ITPOTrPaMMHBIX TPOTYKTOB.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. Ha usrorosnenue 231 neranu yueHUK TpaTut Ha 11 yacoB GoJbiie, yem MacTep Ha
n3rotopiieHue 462 Takux ke aetayeil. MI3BecTHO, 4YTO YYEHHUK 3a Yac JiejaeT Ha 4 JeTaau MEHbIIE, 4eM
Mactep. CKOJIBbKO JIeTael B yac Jes1aeT yYeHUK?

2. TlepBblii pabouuii 3a yac aenaet Ha 9 nertaneit OobIlne, YeM BTOPOM, U BBITIOJIHSIET 3aKa3,
cocrosinmii u3 112 neraneit, Ha 4 yaca OpICTpee, YeM BTOPOMl pabOUMii, BBIMOIHSIONINA TAaKOH ke 3aKa3.
CKoJIBKO JteTajieii B 4ac JiejaeT BTOpOH pabodmii?

3. IlepBsIii pabounii 3a 4ac aemaer Ha 5 jgeraneit 0oJbIe, 4eM BTOPOU, U BBITIOJIHSET 3aKa3,
cocrosmuid u3 200 meranei, Ha 2 yaca ObICTpee, YeM BTOpO paboUunii, BBITIOJHSIOIINN TAKOH K€ 3aKa3.
CxoJbKO JieTaseil B yac JiejaeT nepBblid padouunii?

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. U3y4uTh TEOPETHUUECKYIO YacTh MPAKTUIECKON PabOThI
2. Pemute 3amaun

Xox paboThi:
3amauun Ha paboTy

3agaun Ha paboTy pemarTcs ¢ IOMOMILI0 Ghopmynbl: A=Pp*t. 3neck 4 - pabora, t - Bpems, a
BEJIMYMHA ), KOTOpasi IO CMBICITY SIBIISIETCS CKOPOCTHIO PabOThI, HOCUT CIIelMaIbHOE Ha3BaHUE —
IIPOU3BOUTENIBHOCTD. OHA NOKAa3bIBAET, CKOJIBKO pabOThI CAEIaHO B eMHUIYy BpemeHu. Hampumep,
MpoJaBel] B CyliepMapKeTe HaJyBaeT BO3AYIIHbIE MapuKu. Koln4yecTBO MIapuKoB, KOTOPBIE OH HAAYET 3a
4ac — 3TO U €CTh €ro MIPOU3BOIUTEIILHOCTD.

[TpaBuina pemieHus 3aaa4d Ha padboTy.

1. A=p*t. U3 sroii popmMyJibl JIeTKO HaiiTh t vm .

2. Ecnu 06beM paboThl HE BaXKEH B 33/1aU€ M HET HUKAKHUX JaHHBIX, TO3BOJISIOIINX €r0 HalTH —
pabota npuHuMaetcs 3a enuHuIly. [loctpoen nqom (oauH). Hamrcana kuura (ogHa). A BOT €CJIH peyb
UJET O KOJIMYEeCTBE KUPIUYEH, CTpaHUIl WIIM TOCTPOCHHBIX JOMOB — paboTa Kak pa3 U paBHa 3TOMY
KOJIMYECTBY.

3. Ecnu tpyastcst nBoe pabounx (ABa 9KCKaBaTopa, /IBa 3aBOJA...) — UX MPOU3BOJUTEILHOCTH
CKJIa/IbIBAIOTCSI.

4. B xauecTBe NEpeMEHHOH X y100HO B35ITh UMEHHO MPOU3BOAUTEIHHOCTb.

3amaua. Tpu Opuraabl U3roTOBWIIM BMecTe 266 neraneil. MI3BectHo, 4TO BTOpas Opuraaa
M3roTOBUJIA JieTanell B 4 pa3a Oosblile, 4ueM IiepBasi ¥ Ha 5 eTaell MeHblle, 4eM TpeTba. Ha ckonbko
netaineil Oonblile U3roTOBWIIA TPEThs OpUraaa, 4em rnepnasi.

Pewenue.

[TycTh MOIOKUTENHHOE YUCITO X — KOJIMYECTBO JI€TaIeH, U3TOTOBJIEHHBIX BTOPOW OpHUTaoi, Toraa
nepBasi Opuraja U3roToBUIIA X/4 eTanei, a TpeThst — x+J5 aeraneil. Bmecte Tpu Opurag usrotroBunu 266
JeTanen, COCTaBUM YPaBHEHHUE:

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

Bropas 6purana nzrorosmia 116 aeraineii, cienoBarenbHoO, IepBasi Opuraja H3roTOBHIIA JETaJICH, a
Tpetbss — 121 nerans. Takum ob6pa3om, TpeThst Opuraja u3rotoBuwia Ha 121 —29 = 92 neranu Gosnblie.
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3amaua. [lepBrrit pabounii 3a yac nenaet Ha 10 meraneit GoJblie, YeM BTOPO, U BBITIOIHSIET 3aKas3,
coctosumii u3 60 neraneit, Ha 3 yaca OpIcTpee, 4eM BTOPON pabOUMii, BBITOTHSIOMINN TaKOH K€ 3aKas3.
CKoJIbKO JieTajielt B 4ac JiejaeT BTOpor paboumii?

Pemenue.

[TycTh X — 49ncno meranei, H3roTaBIMBaeMbIX IEPBBIM pabodnm 3a yac x>/0. torma x-10 —
YHCIIO JIeTaJIel, N3rOTaBIMBAEMBIX BTOPBIM pabovMM 3a 4ac.

CocrtaBuM TaOJUILY 11O JAHHBIM 3a1a4H:

[Tpou3BoAUTENHHOCTD (IET/H) Bpewms (u) O06Bem padoT (zeT)
[TepBbIii X 60/x 60
pabounii
Bropoii x-10 60/(x-10) 60
pabounii

Tax xak nepBsIii pabounii cripaBisercs ¢ paboToil Ha 3 yaca ObIcTpee, COCTaBUM ypaBHEHUE:

60) 60) o

_60x —60x 4600
x—10 x B

e 3 & 3(xF—10x) =600 <
alx—10) w10

) x=—10,
x5 = 10x — 200 =0 =
x=20.
Kopenp —10 He NOJXOAUT 1O YCIIOBHIO 3a/1a4H, CJIE0BATEIbHO, IEPBBIA pPabOUMii H3rOTaBIUBAET
20 nerasneit B yac. 3Ha4MT, BTOPOH pabounii m3rotasnusaet 10 meraneii B yac.
OTsert: 10.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTENOBATENBHOCTH NEHCTBHUI; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 1.1 Pa3zBuTHE NOHATHSA 0 YHCTIE
IIpakTnyeckoe 3ansaTne Ne6

«ParoHanbpHbIE CUCTEMBI YpaBHEHHH B 3a/1a4ax MpodeccnoHanbHOM HallpaBI€HHOCTH

Hean padorei: yrioyOneHue 3HAHUNW O PAIMOHAIBHBIX CHCTEMaX ypaBHEHHH, UX MPUMECHCHHUH B
pelieHnu 3aaad npodeccrnoHalbHON HAIPaBICHHOCTH

26




IIpakTuyeckasi padora ¢gopmupyer:

[1PG2 ymeHnue omnepupoBaTh MOHSTHUAMHU: CTENEHb YMCIA, JIOTapu(pM 4YHCIa; YMEHUE BBINOJIHATH
BBIUMCIICHUE 3HAUYCHUH 1 MpeoOpa3oBaHMsl BRIPAKEHHUM CO CTETIEHAMH U Jorapudmamu, mpeoOpa3oBaHus
JIpOoOHO-pallMOHANIBHBIX BBIPAKEHMUIA;

HP63 YMCEHUC OIICPUPOBATH MOHATUAMU: pallMOHAJIBHBIC, UPPALlMOHAJIBHBIC, MMOKAa3aTCIIbHBIC, CTCIICHHBIC,
HOFapI/I(l)MI/I‘{eCKI/IC, TPUTOHOMCTPUUICCKHUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI;

[Ipy7 ymeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HCPaBCHCTBO, CUCTEMA ypaBHeHI/Iﬁ 1 HCPABCHCTB, PABHOCUJIBHOCTDH ypaBHeHI/If/'I, HCPABCHCTB U CHUCTCM,
pauuoHalbHbIE, HppaLMOHAJIBHBIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMCTPHUYCCKUC YpaBHCHUA, HCPABCHCTBA U CUCTCMbI;, YMCHHUC PCIIATh YPAaBHCHUA, HCPABCHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MNPUMCHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTCMbBI JJI PCHICHUA MATCMATHYCCKUX 3aJad U 3aJaq U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

IIpyl8 ymeHue MOAENUPOBATH pEaJbHbIE CHUTyallUM Ha $A3BIKE MAaTEMaTUKH; COCTABIATH
BBIPQ)KECHUSI, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBHUIO 3a/1ayd, UCCIEAOBaTh IMOCTPOCHHbIE
MOJICJIU C HCIIOJIB30BAHMEM arlapaTa ainreOpbl, HHTEPIPETUPOBATh MOJYUYCHHBIH pPE3yJbTaT; CTPOUTH
MAaTeMaTUYCCKHUEC MOACIIM C MMOMOIIBIO TCOMCTPUICCKHUX MOHATHU U BCJIMYMH, pCUIaTb CBA3aHHBIC C HUMHA
MPAaKTUYECKUE 3a7aud; COCTABJISTh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATh MOJYUYECHHbBIN
pe3yJibTaT; pelarh NPUKIAAHBIE 330a4d CPEACTBAMM MATEMAaTHYECKOrO aHajau3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3NUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npo)eCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 HMcnonp30BaTh COBpEMEHHBIE CPECTBA NOUCKA, aHAIN3a M WHTEPIpETanud HHPOPMALUU U
MH(OPMAaLMOHHbIE TEXHOJOTHH JUIs BBINOJIHEHU 3a/1a4 IPOheCCHOHATIBHOM 1€ TeIbHOCTH

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMATH3aLIMIO IIEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
qHClie C UCII0JIb30BaHHEM MH(GOPMAIIMOHHBIX HHTEJUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh nokasarenu 3pPeKTUBHOCTU MPEANTPUHUMATENBCKON AeSTENbHOCTH, B TOM
quclie C IPUMEHEHHEM MTPOrPaMMHBIX POAYKTOB.

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

3aganue:

1. JIge Opuranpl, cocrosiuue U3 pabounx 0JANHAKOBON KBaTH(UKALMKU, OTHOBPEMEHHO HaYalll
BBITIOJIHSITH JIBA OJIMHAKOBBIX 3aka3a. B nepBoit 6purazae Obuio 16 pabouunx, a BO BTopoir — 25 pabouux.
Yepes 7 nHelt nmociie Havana paboThl B IEPBYIO Opuray nepenuiy 8 pabounx u3 BTopoit Opurasl. B
uTore o0a 3aka3a OBLIM BBITIOJHEHBI OJTHOBpeMeHHO. Haiinure, CKoIbKO JHEH moTpedoBaIoCh Ha
BBITIOJTHEHUE 3aKa30B.

2. JIBoe paboumux, paboTasi BMECTE, MOTYT BBIITOJHUTH paboTy 3a 12 mHel. 3a CKOIBKO JHEH,
paboTasi OTJeNBbHO, BBIIIOIHUT 3TY paboTy MepBbI pabouMii, €Ciiu OH 3a 4 JIHS BBINOJIHSAET TaKyIO JKe
9acTh pabOTHI, KaKyr0 BTOpO — 3a 3 IHA?

IHopsinok BbINOIHEHHs PA0OTHI:
1. I3yunTh TEOPETUYECKYIO YaCTh MPAKTUUYECKON pabOTHI.
2. PemmuTe 3agaum.

Xoa pa0dorsi:
3agaun Ha paboTy
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3agaun Ha pabOTy peIarTCs ¢ moMoIIbo Gopmyel: A=p*t. 3neck 4 - pabora, t - Bpemsi, a
BEJIMYMHA ), KOTOPAs IO CMBICITY SIBIISIETCSI CKOPOCTBIO pabOThI, HOCUT CIIEUAIbHOE Ha3BaHUE —
MIPOU3BOAUTENHLHOCTE. OHA IMOKA3bIBACT, CKOJIBKO PAOOTHI CACTAHO B €MHHILY BpeMeHH. Hampumep,
MIPO/IaBell B CyllepMapKeTe HaJyBaeT BO3IyIIHbIE MApUKH. KOTHYeCTBO MIapHKOB, KOTOPBIE OH HATYET 3a
4ac — 3TO U €CTh €r0 MPOU3BOIUTEIBHOCTb.

[IpaBuna pemenus 3agad Ha padoTy.

1. A=p*t. U3 sroii popmyIbl Jierko HaiiTu t uim p.

2. Ecim 00beM paboThI HE BayKEH B 33/1a4€ M HET HUKAKUX JaHHBIX, O3BOJISIOIINX €r0 HAWTH —
pabora mpuHuUMaeTcs 3a equauny. [locrpoen nom (oaun). Hanmcana xaura (ogHa). A BOT eClii pedub
UJET O KOJIMYECTBE KUPIUYEH, CTPAHUL] I TIOCTPOCHHBIX IOMOB — paboTa Kak pa3 M paBHA ITOMY
KOJINYECTBY.

3. Eciu tpyasarcs nBoe pabounx (IBa SKCKaBaTopa, ABa 3aBOAA...) — HX HPOU3BOIUTEIHLHOCTH
CKJIA/IBIBAIOTCSL.

4. B xavecTBe MEPEMEHHOM X YJOOHO B3Th IMEHHO MTPOU3BOIUTEIIEHOCTb.

3anaua. /IBe Opuranpl, cocrosuie u3 pabouyux 0JJMHAKOBOI KBaIM(UKAIIH, OJHOBPEMEHHO
HayaJli CTPOMTH JIBA OJAMHAKOBBIX IoMa. B mepBoii Opurane 6pu10 3 pabounx, a BO BTOpoit — 9 pabouux.
Yepes 4 aust mocne Havyana paboTHI B IEPBYIO OpUTay Mepenuin 7 paboynx u3 BTOPOil Opurasl, B
pe3yibTare yero ob6a JoMa OblTH MOCTPOEHBI 0IHOBpeMeHHO. CKOJIbKO JHEH NoTpedoBaIocs Opuraaam,
9TOOBI 3aKOHYHUTH PadOTy B HOBOM cOocTaBe?

Pewenue.

[TycTs MpOU3BOIUTENHFHOCTD KAKAOTO M3 pabounx paBHa //X ToMa B IeHb, U TyCTh B HOBOM
cocraBe Opurajpl ToctpauBainy qoma Y aueil. Toraa 3a mepsble 4 qHS paboTh! Opuragamu B 3 1 9 yenoBek
ObL10 TTOCTpOEHO 3 *4/x m 9*4/x yacteil TOMOB, a 3a cienyronye Y auei Opuragamu B 10 yenoBek u 2
JesioBeKa ObUTH MOCTPOeHBI ocTaBiuecs 10*y/X u 2*y/X yactu momoB. IT0CKOIBKY B pe3ysibTaTe ObLTH
[EJIMKOM ITOCTPOCHBI JBa I0OMa, UMEEM:

3.4 10y
x T b (12+410y=x,  [12+10y=36+2y, [y=3.
94 2 T |36+=x  |x=36+2 “x=22:
X X =
Tem cambIM, B HOBOM cocTaBe Opurajisl paboTtanu 3 aHsl.
OTser: 3.
3anaua. /[Boe pabouux, paboTast BMECTE, MOTYT BBINOJHUTH paboTy 3a 12 aHel. 3a CKOJIbKO JHEH,
paboTast OTJIeNBHO, BBITOIHUT 3TY pabOTy MEPBBIA PaOOUHiA, €CITU OH 3a JIBA JIHS BBITOJIHSIET TAKYIO KE
4acTh pabOTHI, KaKyt0 BTOPOH — 3a TpH JHS?
Pemenne. O603HaunM Vi 1 Vo — 00BEMBI pabOT, KOTOPHIE BBIIIOJIHAIOT 3a JIEHb IIEPBBIN U BTOPOH
paboumii, COOTBETCTBEHHO, MOJHBIN 00BEM paboT mpuMem 3a 1. Toraa mo ycnoBuio 3amaun 12(vy + vp)=1
u 2v; = 3V,. PemmmM noiydeHHyo CUCTEMY:

¥ 2 :
p - 2 =
12(v+0) =1, ]2(1)1 + 3t)l) =1, 200, = 1. (I 50"

L - ) =

’)vl = 11)7 Vy = :v &
™ Nl < £~ p | P2
= = } Uy = —.
v 3 b - 30
Tem cambIM mepBbIid paboUNii 3a IEHb BBHITIOHSIET OJHY IBAIIIATYIO BCE pabOTHI, 3HAUUT, paboTas
OTJIENBbHO, OH CIpaBUTCs ¢ Heil 3a 20 qHeit (a BTopoit pabounii — 3a 30 qHeil).

Otsert: 20.
dopma npeacTaBJeHNs pe3yJbTaTa: BHITOJTHCHHOE 3a/IaHHUC.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJIHEHBI 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
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT IMOJYYUTh IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BHIBOJIOB.

Tema 1.1 Pa3zBuTHE HOHATHSA 0 YHCTIE
IIpakTH4eckoe 3anATHE N7
«PelieHue panMoOHAJbLHBIX HEPABEHCTB)»

Heanb pa6orei: Lenb paboThl: MOBTOPEHUE paHee H3YUYCHHOTO Mmarepuaiia, 3aKpeIUICHuE
TEOPETUYCCKHUX 3HAHMI, IPUMEHEHUE TEOPETHUECKUX 3HAHHUH K PEIICHHUIO TPAKTUYCCKHX 3a/1a4.

IIpakTHyeckasi pabora ¢popmupyer:

[1P62 ymeHue onepupoBaTh MOHATHAMHU: CTEIEHb YMCIA, JIOTapu(M Ymcia; yMEHHE BBINOJHATH
BBIUHCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUHN CO CTETICHIMHU U Jorapupmamu, npeodpazoBaHus
JIPpOOHO-pallMOHATIFHBIX BEIPAKECHUI;

[TP63 ymenune onepupoBaTh MOHATHSAMH: PAMOHAIBHBIE, HPPALMOHAIBHBIE, MTOKA3aTEIbHBIE, CTENCHHBIE,
norapuMUYECKUE, TPUTOHOMETPUIECKHE YPAaBHEHSI 1 HEPABEHCTBA, HX CHCTEMBL;

[Ipy7 yMeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HCPaBCHCTBO, CUCTEMA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTbH ypaBHeHHfI, HCPAaBCHCTB U CHCTCM,
pauuoHalbHbIE, HppalOHAIbHEIE, MOKa3aTelbHbIE, CTEIECHHBIE, norapudmuyeckue,
TPUTOHOMCTPHYCCKUC YpPaBHCHHA, HCPABCHCTBA U CUCTEMbI;, YMCHHUEC PCIIATh YPaBHCHHA, HCPABCHCTBA U
CUCTEMBI C TOMOIIBIO PA3JTUYHBIX TPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
IMPUMCHATh YPaBHCHUA, HEPABCHCTBA, MX CHUCTEMBI JJId PCIICHUA MATCMAaTHYCCKUX 3aJad U 3aJad U3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HH.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

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

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MIONUCKA, aHAJIM3a U MHTEpPIpEeTaluy UHpOopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTUH [T BBIMOJIHEHUS 3a/1a4 MPO(hECCUOHATILHON AeATENbHOCTH

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMAaTH3ALIMIO IEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
qHClie C UCII0JIb30BaHHEM MH(GOPMAIIMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh nokasarenu 3pGeKTUBHOCTU MPEATPUHUMATENBCKON AeSTEIbHOCTH, B TOM
YHCJI€ C IPUMEHEHNUEM ITPOTPaMMHBIX ITPOIYKTOB.

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:
Pemnre panuoHanbHble HEPABEHCTBA, XAPAKTEPU3YIOIIME IKOHOMHUYECKHME MOJENH, U1 aHaIu3a
JIOXOJIOB M paCcX0JI0B OpTraHU3AIHH:

1) 5X_7X—1+2X—5 7

5 10
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2) [p—2x|<3,
3) 5x-2-3x">0

Iopsiaok BbINOJIHEHUS Pa0OThI:

[Ipu pelreHuu HEPaBEHCTB MCIHOJB3YIOTCS CIAEAYIOLIUE MTpaBuia MpeoOpa3oBaHUsl HEPaBEHCTB B
PaBHOCUJIbHBIE:

a) KaKoii- 1100 YJeH HepaBeHCTBA MOXKHO MEPEHECTH U3 OJIHOM ero

4acTU B JAPYTYK0 C IMPOTUBOIOJIOXKHBIM 3HAKOM, OCTaBUB IIPU ITOM  0€3 M3MEHEHHUs 3HaK
HEPaBEHCTBA;

6)o0e 9yacTu HEpaBEHCTBA MOXXHO YMHOXXUTh WJIM Pa3feiUTh HAa OJAHO TO JK€ MOJOXKHUTEIHHOE
YHCII0, OCTaBUB MPU ITOM 0€3 U3MEHEHHs 3HaK HEPaBEHCTBA;

B) 00€ YacTH HEPAaBEHCTBA MOXXHO YMHOXXHTb WJIM PA3[EIHUTh HAa OJHO U TO XK€ OTPHUIIATEIBHOE
YHCII0, U3MEHUB TIPU 3TOM 3HAK HEPABEHCTBA HA MPOTHBOMOIOKHBIN

IIpu peleHnu cUCTEM HEPABEHCTB HYXHO DPELIMTH KaXKJ0€ U3 HUX U BbIOpaTh 00IIee peLcHHUE.

Xoa paGoTsI:
PemnM HepaBeHCTBaA, KOTOPBIE XapaKTEPU3YIOT HKOHOMHUYECKUE MOJEIH, JJIsl aHAJIN3a J0XO0/10B U
pacxo0B OpraHu3auu:
7x-1 2x-5_ 7
1.5x— +

>_
2 5 10

[lepeneceM Bce 4JICHBI B JIEBYIO YacTh M MPUBEAEM K 00IIEMY 3HaAMEHATENI0. 00N 3HAMEHATEh
10; Tak Kak 3HAMEHATENIb HE COJCPKHUT MEPEeMEHHOW, TO B JaJbHEWIIEM €ro MOXXHO HE IHCATh
(omycTuTh).

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

19x >12

X€| —;+©

2. |5— 2X| <3TO0 ecTh

-3<5-2x<3

I/ICHOJ]LBYH CBOMCTBA YHCJIOBBIX HCPAaBCHCTB, UMCEM
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LSS LSS A2, >
-3 3

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

4>x>1 < 1<x<4

I/IJ'II/I MOXXHO 3aIliucaTtb B BUIAC CUCTEMbI HepaBeHCTB
5-2x<3 -2X<3-5 —2X < —2 x>1
5-2x>-3 -2X>-3-5 |-2x>-8 Xx<4

LA LLLLLLLLLLLL, N
1- 4 L%

3. 5X—2-3%* >0 - KkBapaTHOE HEPABEHCTBO YMHOKUM Ha (—1)

3x? —5x+2<0

Haiinem kopHU ypaBHEHMS:

3x>—5x+2=0
D=25-4.6=1

5L 42
X, 5 X =LX 63

I'papukxom QyHKIIUU y:3x2—5x+2 aBisieTca mapabona (puc.2), BETBU KOTOpPOW HaIpaBIICHbI
2

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

N2

N300pa3um reoMeTpuuecKu:

[N ]
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Pucynoxk 2. I'paduk ¢pyHKImu
Tak KaK MBI periaeM HepaBeHCTBO 3X° —5X+2 <0, To peleHneM HepaBeHCTBa Oy/IeT IPOMEXYTOK

(uHTEpBaAN) X € 5;1

0] - Xe E'1
TBCT. 31

(I)opMa NMpEeacCTaBJICHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "OTJMYHO'" CTaBHUTCS, €ClM pa0doOTa BBIOJHEHA B IMOJHOM 00BEME C COOIIOIECHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIMCH, BEIYUCIICHUS, PUCYHKH U TPaQUKH.

Ouenka "xopouio' cTaBUTCS, €CIIU BHIIOIHEHBl TPeOOBaHUS K OLIEHKE "OTIWYHO", HO JOIMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yJabTaThl W BBIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. ®yHKuMH, UX CBOKCTBA, rpadpuKn
IIpakTnuyeckoe 3ansiTue Ne8

«Hccaenosanne Gpynkuuii. CBOMCTBA JMHEHHOM, KBaAPATHYHOM, KyCOYHO-IMHCHHON 1
APOOHO-IMHeHHOH QyHKIUID

He.]'lb paﬁoTbI: HAY4YUTBCA ONPEACITIATE YCTHOCTh HCYCTHOCTD q)yHKHI/II/I, MIPOBOAWUTE UCCIICAOBAHNEC
(bYHKHHH Ha MOHOTOHHOCTb, 3KCTPEMYMBI, HYJIN (bYHKHHH U TPOMCIKYTKHU 3HAKOIIOCTOSAHCTBA.

IIpakTnyeckas padora ¢popmupyer:

[IP6 4 yMeHuEe ONepupoBaTh MOHATHAMM: (QYHKIMS, HENpepbiBHas (QYHKIUS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
HCIOJIb3YSl CIPAaBOYHbIE MAaTepUaJIbl; UCCIEA0BATh B MPOCTEHIINX ciydasX (YHKIMA Ha MOHOTOHHOCTb,
HaXOAUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHaln3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajay
Ha JIBWKEHME; pelaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33/jaui Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0XKJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP65 yMeHHE OIepUpOBaTh MOHATUSAMHU: palMoHaNbHas (QYHKIMS, TNOKa3aTenbHas (QYHKLUS,
cTeneHHas QpyHKuus, Jorapudmuueckas pyHKINs, TPUTOHOMETpUYECKHE PYHKIIMH, 0OpaTHbIe (DYHKLINU;
YMEHHUE CTPOUTh I'padMKU M3YUYEHHBIX (DYHKIMH, UCIONB30BaTh rpaUKU MPU M3YYEHUHU INPOLIECCOB U
3aBUCHMOCTEH, MpH pelIeHuH 3aJad U3 APYrux y4eOHbIX HpPEeIMETOB U 3aJad U3 peabHOM >KU3HU;
BbIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEX/y BEIMYNHAMU;

IIpy8 yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: Tpaduk QyHKIMH, oOpaTHas (QyHKUUA,
KOMMO3ULUS (DYHKIMH, TuHEHHas (QyHKIUS, KBagpaTU4Has (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
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IoKas3aTejaeM, TPUIOHOMETpudeckue  (yHKUMH, OOpaTHblE  TPUTOHOMETpUYECKHe  (YHKIHH,
nokaszaTeibHass W Jorapugmuueckas (QyHKIUH; YMEHHME CTPOUTh Ipadukd (YHKIMUNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHUE HCHOJb30BaTh Tpaduku (yHKUMN JUIS M3YYEHHs! MPOIECCOB M 3aBHCUMOCTEH IMpH PEHICHUU
3ajjad4 U3 JPYruxX y4eOHbIX IPEIMETOB U M3 PEANbHOM JKU3HU;BBIpaXXaTh (OPMYJIaMHU 3aBUCUMOCTH
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTD
(GyHKLIMHU, IEPUOJUYHOCTh (PYHKIUH, OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (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; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUM ypaBHEHUH, HEPABEHCTB
U UX CUCTEM.

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 MPOPECCHOHATBHON NeATSIIEHOCTH

OK 03I1nanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBLHOE U JINYHOCTHOE Pa3BUTHE,
MPEAIPUHAUMATEILCKYIO  JCSITEILHOCTh B MPOPECCHOHANBHON cdepe, HCIoNb30BaTh 3HAHHS TIO
(bMHAHCOBOW T'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 DddexTnBHO B3aUMOICHCTBOBATh B PabOTaTh B KOJUICKTHBE i KOMaH/IC.

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

3aganue:
. X
1. Haiitu obnacts onpeneneHust QyHKIUUA Y = -
X" +x
3
X
2. UccnenoBath QYHKIHIO Y = ———— HA YETHOCTb.

2(x +5)?

3. Hccnenosars Gynknuio ¥ =6vx -(2x —1) Ha MOHOTOHHOCTB U 3HAKOIIOCTOSHCTBO.

IMopsinok BbINoOJIHEHUs padOTHI:

1. Haiinute obGnacth onpeaenenus GyHKIUH.

Jnist HaX 0K JIEHHsI TIPOMEXYTKOB 3HAKOIIOCTOSTHCTBA HAMIUTE TOYKH NEPECeUeHHsI C OChIO alCIHcC,
pemuB ypaBHeHue y=0. HaiinenHsle kopHu paccraBbTe Ha ocu OX B MopsJKe BO3pacTaHWUs M HalauTe
3HaK (DYHKIIMH Ha KOKIOM H3 IOJYYCHHBIX HHTEPBAIOB. 3alUIINTE PE3yIIbTaT.

2. Haiiaure obnactb onpenenenus GyHKunu. YO0enuTech, 4To OHa CUMMETpUYHA.

3amenure aprymeHT ¢yHkouun x Ha "-x". IloxmctaBpTe A3TOT aprymMeHT B (YHKLIHMOHAJIbHOE
BbIpa)XKEHHUE. 3aTeM YIPOCTUTE BBIPAKEHHUE.

Taxum 00pa3oM, Bbl HOJYUYWIN OJIHY U TY K€ (YHKIUIO, 3alMCaHHYIO I aprymeHToB "x" m "-x".
ITocMoTpHTE Ha JIBE 3TU 3aIHCH.

Ecmu y(-x) = y(X), To 3TO ueTHas QyHKIHS.

Ecmu y(-x) =- y(X), TO 370 HeueTHast PyHKITHUSI.

Ecnu sxe ipo QyHKIMIO HEeNb3s cka3aTh, 9o Y(-X)=Y(X) wiu Y(-X)=-Y(X), TO 10 CBOWCTBY YETHOCTH
3TO yHKLUs 001ero Buaa. To ecTb, OHA HE ABISETCS HU YETHOM, HU HEYETHOM.

3anummmuTe clieNaHHbIe BAMH BBIBOJIBI.

3) Haiinute obnactb ompeneneHus (QyHKIUM M HyId (QYHKIUH, €clid OHM ecTh. Mcciemyiite
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(GYHKIHIO HA MOHOTOHHOCTh Ha MOJTyYCHHBIX HHTEPBAIaXx.

Oynkius F(X) Ha3piBacTCs Bo3pacTaronieii Ha oTpe3ke [a,b], eciu 1is 00BIX ABYX TOYCK X1 U X7
u3 [a,b] cmpaBemmBo HepaBencTBO F(X1) < F(X2) , Korma x1< Xz .

Gynkuus F(X) Ha3piBacTcs yObIBalowIeii Ha oTpe3ke [a,b] , eciu s mro0OBIX IBYX TOUEK X1 |
x2 u3 [a,b] copaBemmuBo HepaBencTBO F(X1) = F(X2), Korma x; < X7 .

X
1) Haiitu obnacts onpeeneHust QyHKIUH Y = —F—— ¥ IIPOMEKYTKH 3HAKOIOCTOSHCTBA.
x“+x

Pemenue.

1. O6nacts onpenenenus Qyukuun:  x° +x = 0,x(x+1) = 0,x, =0,x, # —1.Paccmotpum Tpu
uaTepBana  (—oo—1), (—10)u(0;+0) . Ha unreppanax (—oo;—1)u(0;+0) x° +x >0, a Ha uarepsane (-1;0)
x* 4+ x < 0. INonyuaem, uto D(y)=(—o0;—1) U (0;+0).

X
2. Hymneii ¢pyHKIMH HET, T.K. 7 0, cieoBarenbHO TpaduK He MepeceKaeT 0Ch abCIUCC.
VX©+Xx

3. Haiinem 3nak ¢ynkuuu Ha uaTepBanax (—oo;—1)u(0;+o0). Ha unrepsane (—o;—1) » <0 , Ha

untepBasie (0;4+0) y>0.
3
X

2) UccnenoBath GyHKIMIO ) = ————— Ha YETHOCTb.

2(x+5)

Pemenne. OOnacts ompenenenus. DyHkuus ompeneneHa sl BCeX X KpPoMe TeX, KOTOpHIE
o0paliaT 3HaMeHaTelb B HyJb: X=-5, To ecTb D(y)= (—0,—5) U (—5;+0). T.x. 001acTh onpeneneHus He
CUMMETPHYHA , TO TI0 CBOMCTBY YETHOCTH 3TO (YHKIHs 00mero Buia. To ecTb, OHa HE SBIACTCS HU
YEeTHOM, HU HEUCTHOM.

3) UccnenoBate  QyHKIHIO ) = 6\/7 (2x-1) Ha MOHOTOHHOCTh W  IPOMEXYTKH
3HAKOIOCTOSIHCTBA.

Pemrenne. O6nacts onpenenennst pynkuun: x >0, 1.e. D(y) = [O;+oo).

Hynu dynaxmuu: x1=0, x,=0,5.

ITpomesxyTku 3HakonocTossHcTBa: Ha uHTepBaie (0;0,5) y <0, Ha untepBane (0,54+w) y >0.

[TpomMexyTKH MOHOTOHHOCTH: JIOTHYHO paccmaTpuBaTh uHTepBan (0,5+00). C Bo3pacTanueMm
aprymenTta ot 0,5 10 +o0o0 (DyHKIUSI BO3pacTaerT.

CDopMa NMpeaACTAaBJICHUSA PE3yJabTaTa: BLIIIOJHCHHOC 3a/laHUC.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JICUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH, BEIYUCIICHUS, PUCYHKHU U TPapUKU.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABWIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.2. ®ynkuuu, ux cBoicTBa, rpadpuku
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IIpakTuyeckoe 3anaTue Ne9
«Yrenue rpaduxoB pyHKIUii»
Leap padoThl: HAYYUTHCS MPUMEHATH TEOPETHUECKUX 3HAHUM K PEIICHHUIO MPUKIIAIHBIX 3a/1a4.

IIpakTuyeckas padora popmupyer:

[IP64 yMeHHE OINepHpOBATh MOHATUAMH: (YHKIUSA, HENpepbIBHAs (QYHKIHUS, MPOU3BOIHASI,
nepBooOpasHasi, ONpeJesIeHHbIH MHTErpall; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAYeHUs (QYHKUUH; CTPOUTh IpaMKd MHOTOWIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YECKOro aHaIW3a; MPUMEHATh IIPOU3BOJIHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 33[]aul Ha HauOOJbIIMEe U HAaUMEHbLINE 3HAYEHUs,
Ha HaXO0>KJIEHUE IYTH, CKOPOCTU U YCKOPEHHS;

IIP65 yMeHHE OIepUpOBaTh MOHATHUAMHU: palUOHAIbHAs (QYHKIUS, IOKa3aTelabHas (YHKIMS,
creneHHast pyHKIus, JorapupmMudeckas QyHKIHS, TPUTOHOMETpUYeckre QyHKIIH, 00paTHbIC ()YHKIUH;
YMEHHUE CTPOUTh I'padMKH M3YYEHHBIX (DYHKIUH, UCIONb30BaTh rpaUKyU NpU U3YYEHUHU INPOLECCOB U
3aBUCHMOCTEH, MpHU pElIeHUU 3ajad U3 JPYTUX Y4eOHbIX HPEIMETOB U 3aJad U3 PEealbHOM JKU3HU;
BbIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymenume cBOOOAHO omepUpoOBaTh NOHATHAMH: rpaduk (yHKIMH, oOpaTHas QyHKIUS,
KoMmno3uuus (GpyHKOMM, JuHeHas (QyHKIUs, KBajgpaTHuHass (QyHKIMs, cTeleHHas (QYHKIUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUH; YMEHHME CTPOUTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4eHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pelIeHUH
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEX]y BEJIMYMHAMU; yMeHHue CBOOO/IHO ONEpPUPOBATH MOHATHSMU: YETHOCTD
(GyHKIIMH, TEPUOAUYHOCTDh (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBanue QyHKINY; yYMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A0S pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rnapameTpamu; H300paXkaTh Ha KOOPJIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUM, HEPABEHCTB
U UX CUCTEM.

[Ipyl8 ymeHHe MOAENUPOBATH pealbHblE CUTyallUM Ha $3bIKE MaTEeMaTHKH; COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATH IOCTPOEHHBIE
MOJIETIM C KCIIOJIb30BAaHUEM armapaTa ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIBIO T€OMETPUYECKUX IOHATUI U BEJUYMH, PEIIATh CBS3aHHBIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysIbTaT; pelarb NPUKIAJHBIE 3aJaud CPEICTBAMM MAaTEMaTH4YeCKOro aHaliu3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapakTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bei6upats crioco0bl penieHus 3a1ad npohecCHOHATBHON NeATENbHOCTH MPUMEHUTENHHO K
Pa3IMYHBIM KOHTEKCTAM

OK 02 Mcnonp30oBaTh COBPEMEHHBIE CPE/ICTBA TIOMCKA, aHAIM3a U UHTEPIpETaui nHHOpMalud 1
nH(pOPMAITMOHHBIE TEXHOJIOTHH JIJISI BHITIOJIHEHHS 337124 MPOGeCCHOHATBHON IEATeTbHOCTH

OK 03[1nanupoBaTh U pealn30BBIBATh COOCTBEHHOE MPO(GECCHOHATBFHOE U JINYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENIBCKYIO JIEATeTLHOCT, B TpodeccuoHanbHOM cdepe, HCMONB30BaTh 3HAHUSA IO
(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX CUTYAIIHSIX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
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I1IK 2.3 ITpoBOANTE COOpP, MOHUTOPHHT U CHCTEMATHU3AIMIO IICHOBBIX IMOKA3aTeNIe TOBApOB, B TOM
YUCJIC C UCIIOJIBb30BaHUEM HHd)OpMaHHOHHBIX HHTCIIICKTYaJIbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuuThiBaTh oka3arenu 3Q(HEeKTHBHOCTH MPEANPUHUMATEIHCKON NESITEILHOCTH, B TOM
YucCjie ¢ MpUMCHCHUCM IIPOIrpaMMHBIX ITPOAYKTOB.

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

3aganmue:

1. Ha pucyHke >XUpHBIMU TOYKaMU MIOKa3aHa IIeHa HUKEJs HA MOMEHT 3aKPBITUSI OUPKEBBIX
TOproB Bo Bce padoune auu ¢ 10 mo 26 HosOps 2008 roga. [To ropu3oHTaNN yKa3bIBaIOTCS YHCIa MecsIa,
10 BEPTUKAJIU — lIeHa TOHHBI HUKeNs B gosuiapax CIIA. Jlyig HarnsqHOCTH )KUPHBIE TOUKH Ha PUCYHKE
COeMHEHBI TMHUEN. OnpeeNnTe 0 PUCYHKY, KAaKOT0 YKcia lIeHa HUKENS HA MOMEHT 3aKpbITUS TOPrOB
BIEPBBIE 32 TaHHBIN nepuoa npuHsia 3Hadenue 10200 nomnapos CILA 3a ToHHYy.
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2. Ha pucyHke >kMpHBIMHU TOUKAMHM [TOKa3aHa [I€Ha 30JI0Ta HA MOMEHT 3aKpbITHUs OUPKEBbIX
TOProB BO Bce paboune AHU ¢ 5 mo 28 maprta 1996 rona. [1o ropusoHTan yKa3bIBalOTCs YyUCia MecALa,
10 BEpTUKAIN — LIeHa YHIUU 30510Ta B fosutapax CHIA. [l HarmsiiHOCTH JKUPHBIE TOUKU Ha PUCYHKE
coeuHEHB! TMHUENH. OnpeennTe 0 PUCYHKY, KaKOT0 YHcia [IEHA 30JI0Ta HA MOMEHT 3aKPbITHS TOPrOB
BIIEpPBBIE 32 JaHHBIN niepuo npebicuiia 400 10U1apoB 3a YHIUIO.
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3. Ha pucyHke >kxMpHBIMH TOYKaMH ITOKa3aHa IIeHa He()TH Ha MOMEHT 3aKPBITHS OHPKEBBIX
TOProB Bo Bce pabouune aHuU ¢ 4 o 19 anpens 2002 roaa. I1o ropuzoHTamM yKa3plBatOTCs YNUCIA MECSIA,
10 BepTUKaIN — 1eHa Oappesns Hegtu B gomtapax CILIA. J[ns HarmsAHOCTH KUPHBIE TOUKH HA PUCYHKE
coeiMHEeHb!l TMHUel. OnpeaenuTe No pUCYHKY, KAaKOro 4Kcia 1ieHa He()TH Ha MOMEHT 3aKpbITHs TOProB
BIICPBBIE 32 JAHHBIN IEPUOJ] COCTABIIIA 25 H0JIApOB 3a Oappens.
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4. Ha pucyHke ®)UpPHBIMH TOYKaMH MOKa3aH KypC KUTANCKOTO 10aHs, YCTaHOBICHHBIN
[Hentpobankom PD, Bo Bce paboune quu ¢ 23 ceHTa0ps mo 23 oktsa6ps 2010 roga. o ropuzonTanu
YKa3bIBAIOTCS YHCIIa MECSIa, 10 BEPTUKAIM — II€HAa KUTAWCKOTO 10aHs B pyossx. st HarmsqHocTH
KHPHBIC TOYKH HA PUCYHKE COSAMHEHBI JIMHUEH. OnpeieTuTe Mo PUCYHKY, KaKOTo YHcia Kype
KHUTaWCKOTO 10aHs BIIepBbIe OBLIT paBeH 45,6 pyOss.

37



e 2

233425382090 1 2 5 6 7 8 0 121314151610 202122 23

5. Ha pucyHke »KUpHBIMH TOYKaMH ITOKa3aH KypcC J0JuI1apa, ycranoBleHHbIi [{enTpobankom PO,
BO Bce pabouue nuu B deBpasie 2006 roga. [To ropu3oHTaM yKa3bIBAIOTCS YHCIIa MECSIIa, 10
BEPTHKAIM — IIeHA JloJijlapa B pyossx. [[ist HarmsIHOCTH KUPHBIE TOUKU Ha PUCYHKE COETMHEHBI
muHUeH. OnpenenuTe Mo pUCcyHKy, Kakoro 4rciia Kype AoJuiapa BrepBbie ObuT paBeH 28,18 pyoos.
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ITopsinok BhINOJIHEHHS PA0OTHI

1. BuuMarenbsHO U3yYUTE TEKCT 3a7a4M U JlaHHbIe Ha Tpaduke. Onpenenute, 4To U3BECTHO BaM U3
YCJIOBHS 33J1a4H.

2. [Tpoanammsupyiite rpaduxk.
3. [IpousBenure HEOOXOAMMBIE PACUEThI, HCIIONB3YsI JaHHBIC U3 YCIOBUS 3aauu.
4. [IpoBepbTe MPAaBUILHOCTD BHITIOJTHEHHS pACUETOB M COOTBETCTBHE OTBETA ITOCTABIICHHOM 3a/1a4e.

5.IpencraBbTe pe3ynpTaThl pelIeHHs 3a/1a4l B BUI€ OTBETA UJIH BBIBOJIA.
6. IIpoBeppTe OTBET HAa KOPPEKTHOCTH.

Xox pa0doThI:

3anaua. Ha pucyHke ®HpHBIMU TOUKaMHU NIOKa3aHa IieHa cepedpa, ycranoBieHHast LlenTpoOankom
P® Bo Bce paboune quu B okTs10pe 2009 rona. Ilo ropusoHTan ykas3splBatoTCs Yyuciia Mecsa, 1o
BEPTUKAJIM — IIeHa cepeOpa B pyOssix 3a rpamm. JlJist HATITHOCTH KUPHBIE TOYKH HA PUCYHKE

coemHeHbl THIeH. ONpeaennuTe Mo pUCyHKY, KaKOro YHcIIa IieHa cepedpa BIiepBble Oblila paBHA POBHO
16 pyOusim 3a Tpamm.

38



pebpa, pyh, p

Llewn e

T8 91013141816 172021 22232427 28 29 W 3]
Unciao Mecxi

ol

Pemenue.
W3 rpaduka BuaHO, 4TO 1IeHA cepedpa BiepBhie Oblia paBHa 16 pyOiieit 3a rpamm 29 okTs0ps
(cm. puc.).
OTser: 29.
3anmava 1. Ha pucyHke »KUPHBIMU TOYKAMU TIOKa3aHa IIEHA 0JIOBAa HA MOMEHT 3aKPBITHS OMUPIKEBBIX

TOProB Bo Bce padboune auu ¢ 3 1o 18 centsops 2007 roga. [To ropu3oHTaNM yKa3bIBarOTCS YHCIa
Mecsa, o BEpTUKAIM — IIeHa TOHHBI oJioBa B foitapax CHIA. J{is HarmsiAHOCTH KUPHBIE TOYKU Ha
PUCYHKE coelMHEHbI TuHUeH. OnpenenanTe Mo pucyHKy, Kakoro 4rcia IieHa 0J0Ba Ha MOMEHT 3aKPbITHS
TOProB BIIEpBbIE 32 JaHHBIN nepuo] ctaia paBHa 14900 nomnapos CIIA 3a TOHHY.
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U3 rpaduika BUAHO, 9TO HA MOMEHT 3aKPBITHSI TOPTOB II€Ha TOHHBI OJIOBA BIIEPBHIC 32 TaHHBIH
niepuoa coctaBuia 14 900 nonmapoB 3a TOHHY 7 CeHTSOps (CM. pucC.).

OTBerT: 7.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkmn:
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Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMucHy, BEIYUCIICHUS, PUCYHKU U TPapUKU.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISET IMOJYYUTh IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.2. @yHkuum, ux cBoiicTBa, rpapukn
IIpakTnyeckoe 3ansitue Nel0
«AHajau3 rpagukoB pyHKIMIT»

Leas paGoTbl: HAyYUTHCS MHTEPIPETUPOBATH M HCIIONB30BaTh IrpaduKy IS aHANIM3a JAaHHBIX,
[IPUMEHATHh TEOPETUYECKUE 3HAHKS K PEILICHUIO IPUKIAAHBIX 3a1a4.

Brinosinenue padorTsl cnocod6cTBYeT GOPMUPOBAHMIO:

[IP64 yMeHHE OINepHpOBaTh MOHATUAMH: (YHKIUSA, HENpepbIBHAS (QYHKIUSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeeseHHbIH MHTErpajl; yMEHHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTIOJB3Ysl CIPABOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINX CiTydasix (YHKIUH Ha MOHOTOHHOCTb,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYEeCKOro aHalu3a; MPUMEHATh MIPOU3BOJIHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pellaTh MPAKTUKO-OPHUEHTUPOBAHHbIEC 3a/1aul HAa HAaUOOJbIINE M HAaUMEHbIINE 3HAYCHHUS,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP65 yMeHHE ONepupoBaTh MOHATUSAMH: palMoHaTbHass (QYHKIMS, TNOKa3aTenbHas (QYHKLUS,
cTeneHHas QpyHKuusi, Jorapudmuueckas pyHKIMs, TPUTOHOMETpUUecKue PyHKINU, oOpaTHbIE (YHKIIUY;
YMEHHUE CTPOUTh I'padMKu M3YUYEHHBIX (DYHKIMI, UCIONB30BaTh rpaduKy MpU U3YYEHUH IMPOLECCOB U
3aBUCHMOCTEH, MpH pEIIeHUuH 3aJad U3 JAPYrux y4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM >KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;

IIpy8 ymeHue cBOOOAHO oOmNEpUPOBATH MOHATHUSAMU: Tpaduk GyHKIUH, oOpaTHas (QyHKUWMA,
KOMMO3ULUS (PYHKIMH, TuHEeHHas (QyHKIUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
[OKa3zareiaeM, TPUTOHOMETpHYecKHe  (QYyHKIMHM, oOpaTHble  TPUTOHOMETPUYECKHE  (YHKIIMH,
nokaszaTeiabHas W Jorapugmuyeckas (QyHKIUH; YMEHHE CTPOMTh TIpaduku (DYHKIHHA, BBINOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHE HCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHHs MPOLIECCOB M 3aBUCHUMOCTEH NpU pelieHUH
3aa4 U3 JOPYrUX yuyeOHBIX NPEeIMETOB M M3 PEaJbHOM JKHU3HM;BBIpaXaTh (opMynamMHu 3aBUCHMOCTH
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEpHPOBATH MOHATHAMU: YETHOCTD
GyHKIIUH, TEPUOANYHOCTh (PYHKIIMH, OIPAaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTbh (DYHKIIUHU, SKCTPEMYM
¢bynkuuu, HauOosbpllee M HauMEHblee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKUMN Ui pelleHUs ypaBHEHHMH, HEpaBEHCTB M 3aday C
rapamMeTpamMu; u300pakaTh Ha KOOPJAUHATHOM IIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHWN, HEPABEHCTB
U UX CUCTEM.

[Ipyl8 ymeHHe MOAENUPOBATH peajlbHble CUTyallUM Ha $3bIKE MaTeMaTHKH; COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/layM, MCCIIEOBATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
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MaTEMaTHYECKHE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX IMOHATUN U BEJIUYMH, PEIIATh CBA3aHHBIE C HUMU
MIPAKTUYECKUE 3a7aud; COCTABJIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYECHHBIN
pe3ysIbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIE
COIIMAJIbHO-IKOHOMUYECKOT0 ¥ (PU3UYECKOr0 XapaKTepa.

BoinosineHne padoTsl cioco0CTBYeT (POPMUPOBAHMIO:

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

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAIN3a M MHTEPHPETalui UHOOPMAIH U
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHU 3a/1a4 IPOPECCHOHATLHOMN 1eATEIbHOCTH

OK 03IImannpoBath U peaqn30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U IMYHOCTHOE PAa3BUTHE,
IPEIIPUHUMATENbCKYIO JEATEIIbHOCTh B HIpOQecCHOHaNbHOM cdepe, HCHONb30BATh 3HAHUS 110
(bMHAHCOBON TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CUTYaIUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTHBE U KOMaH/IE

I1K 2.3 [IpoBoauTh cO0p, MOHUTOPUHT M CHCTEMATH3AIMIO IICHOBBIX IMOKa3aTeseil TOBapOB, B TOM
YHClIe C UCII0JIb30BAaHUEM MH(GOPMAIIMOHHBIX HHTEJUIEKTYaIbHBIX TEXHOJIOTH.

[1K 2.6 PaccuntbeiBaTh nokazarenu 3GPpeKTHBHOCTH MPEANPUHUMATENBCKON ASSITEIFHOCTH, B TOM
YHCJIE€ C IPUMEHEHUEM ITPOrpaMMHBIX TPOTYKTOB.

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

3ananne:

1. Ha pucyHke nokaszaHa LieHa aKLMM KOMIIAHUM HA MOMEHT 3aKpPbITHsI OUPKEBBIX TOProB BO Bce paboune
nau B ieproa ¢ 1 mo 18 centsops 2012 rona. [1o ropuzoHTany yKka3pIBarOTCS YMCIIa MECsa, 0 BEPTHKAIN — IIeHa
aKIUK B pyOisx 3a WTYKy. s HarmsagHOCTH TOYKH COSAUHEHBI IMHUEH.
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HOHI)3y51CB PUCYHKOM, TIIOCTaBbTEC B COOTBETCTBUC KAXKIOMY H3 VYKa3aHHBIX II€EPHUOJOB BPEMCHH
XapaKTCpUCTUKY U3MCHCHUA LICHBI AKIIUU B 3TOT MIEPHUOI.

MEPMOAbI BPEMEHU XAPAKTEPUCTHUKU

A) 1-5 cents0ps 1) nena akuuu He npeBocxoamna 1300 pyoOneit 3a wTyKy

B) 6-8 cenTs0ps 2) 1leHa JIOCTUIIIa MaKCHMYyMa 3a Bech Tieproj ¢ 1 1o 18 ceHTsops
B) 11-13 cents6ps 3) 1IeHa aKIyy eXXeTHEBHO pociia

I') 14-18 centa6ps 4) nena akuuu He omyckaiack Hike 1300 pyOueit 3a mTyKy

2. Ha pucyHKe TOYKaMH IMMOKa3aHBI €KEeMECSYHbIE 00BbEMBI TIPOAAXK XOJOAMIBHUKOB B MarasnHe OBITOBON
TexHUKH. 110 ropu30HTaNM yKa3pIBarOTCSl MECSIIBI, IO BEPTUKAIN — KOJIMYECTBO NPOJAHHBIX XOJIOAUIBHUKOB. J[1st
HarJsHOCTH TOYKHM COEOWHEHb! JuHHEH. Ilomb3ysch pHUCYHKOM, MOCTaBETE B COOTBETCTBHE KAXKIAOMY U3
YKa3aHHBIX IEPUOJOB BPEMEHH XapaKTEPUCTUKY ITPOJIaXkK XOJIOAWIBHUKOB.
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HOHBSYHCL PUCYHKOM, IIOCTABBTC B COOTBCTCTBUC KAXKIOMY M3 YKA3AHHBIX IICPUOJOB BPECMCHU
XAaPAKTCPUCTHUKY ITPOAAK XOJIOAUJIEHHUKOB.

ITEPUO/IbI BPEMEHU XAPAKTEPUCTHUKU
A) ssHBapb — MapT 1) nponasku 3a mepBblid U BTOPOM MECALbI IEPUOJIA COBIAJAIOT
b) anpens — utonp 2) exxeMeCsIIHBIN 00BEM MTPOAAXK TOCTUTAET MAKCUMYMa 33 BECh TIEPHO/]
B) utonb—ceHTa0pb 3) 3a 3TOT EpUOA eXKEMECSIUHBIN 00bEM ITpojax yBenuuuics Ha 300
XOJIOIUIBHUKOB
I') okTa6pb — nexadbpb 4) 3a mocneqHU Mecs1 nepruosa Obu10 MpoAano MeHsble 200 X0I0AUIBHUKOB

IHopsinok BbINOJHEHHS PadOTHI

1. BHuMaTenbHO U3y4YUTe TEKCT 3aJlaud U JJaHHbIE Ha rpaduke. Onpenenure, 4TO U3BECTHO BaM U3
YCIIOBHS 33Ja4u.

2. [Ipoananusupyiite rpadux.

3. [IpousBenure HEOOXOAUMBIE PaCUEThl, UCIIONb3Ysl JaHHBIE U3 YCIOBUS 3aauu.

4. IIpoBepbTe NPaBUIBLHOCTD BHIIIOJHEHHS pACUETOB M COOTBETCTBHE OTBETA ITOCTABJICHHOM 3a/1a4e.

S.IIpencraBbTe pe3ynbTaThl PEIICHUS 33Ja4d B BUJE OTBETA.

6. IIpoBepbTE OTBET HA KOPPEKTHOCT.

Xox padoTsr:

Ha pucynke noka3zaHo W3MEHEHHE LIEHbl aKIIMi KOMIIAHUU HA MOMEHT 3aKpbITHSI OUPIKEBBIX TOPTOB
BO Bce paboune quM B iepuof ¢ 1 mo 18 centsops 2012 roaa. Ilo ropuzoHTamM yKa3plBaoTCs YUCIa
Mecs1a, 10 BEpTUKAJIM — [I€HA aKIIMK B pyOJIxX 3a ITYKY. /1 HarJisIHOCTH TOUYKH COEIMHEHBI TMHUEH.
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ITonb3ysach PUCYHKOM, IIOCTaBbTE B COOTBETCTBUE KAXJAOMY U3 YKa3aHHBIX HHTEPBAJIOB BPEMEHU
XapaKTEPUCTUKY U3MEHEHHUS LICHBI aKIIUil.

I[MEPNOAbI BPEMEHU XAPAKTEPUCTUKU
A) 1-5 ceHnts0ps 1) nena akuum He ipeBocxoauia 1300 pyoueit
b) 6-8 cenTsa6ps 3a MITYKY
B) 11-13 centsabps 2) 1ieHa JOCTUTIa MAKCUMYyMa 33 BECh MIEPUO/T
I') 14-18 cenTs6ps 3) 1eHa akMii eXEeTHEBHO pociia
4) neHa akiuu He onmyckanack Huxke 1300
pyOueii 3a mMTyKy
Pemenue.

A) 1-5 cents0ps: u3 rpaduka BUIHO, YTO IIEHA aKIui He peBocxoamia 1300 pyoieit 3a mTyKy,
CJIEI0BATEIbHO, BapHaHT 1)
b) 6-8 cenTsa0ps: u3 rpaduka BUIHO, YTO IIEHA aKIIMKA €KETHEBHO pOcia, CJIe0BaTEIbHO, BAPUAHT 3)
B) 11-13 cenTs6ps: u3 rpaduka BUAHO, YTO IIEHA JTOCTUTIIA MAKCUMyMa 12 CeHTsOps1, ClieIoBaTeIbHO,
BapuaHT 2)
I') 14-18 cenTs0ps: u3 rpaduka BUAHO, YTO IIEHA aKIMi He omyckanack Hke 1300 pyOuieit 3a mTyKy,
CJIeJIOBAaTEIbHO, BapHAHT 4)

OTsert: 1324

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME ¢ COOJIOJICHHEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

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

Ouenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCcTU TaKOB, YTO IO3BOJISIET IOJYYUTh NPABWIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BHIIOJHEHA HE MOJHOCTBIO MM 00bEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISIET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTuyeckoe 3ansaTue Ne 11

«PelieHre HPPAUMOHAJIBLHBIX YPABHEHUI»

Heas padorbi: O0OOMNTE, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHUS yYalUXCS MPHU PEIICHUU
Pa3NIUYHBIX BUIOB UPPALMOHATIBHBIX YPAaBHEHUH.

IIpakTuyeckasi padora popmupyer:

[1PG2 ymeHnue ornepupoBaTh HNOHSTHUAMHU: CTENEHb YMCIA, JIOTapU(pM 4YHCIIa; YMEHUE BBIIOJIHATh
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa3oBaHus BRIPAKEHUH CO CTETICHSIMH U JIorapudMaMu, mpeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BBEIPAKECHUI,
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IIP63 yMmeHue omnepupoBaTh HOHATUSAMH: pallMOHAIbHBIC, HPPAIMOHAIbHBIE, I10KA3aTENIbHBIE,
CTETIeHHbIE, JTOTrapu(PMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

IIpy6 ymeHue cBOOOAHO ONEPUPOBATH MOHATHSMU: CTENEHb C LEIbIM IOKa3aTeleM, KOPEHb
HAaTypaJIbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEIEM, CTENEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[Ipy7 ymeHue onepupoBaTh NOHATUSAMHE: TOXKIECTBO, TOKIECTBEHHOE TPeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMa YPaBHEHUM M HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHEHUM, HEPABEHCTB U CUCTEM,
paluMoOHaIbHbIE, HUppaLMOHAJIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupMHUECKuE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE pelIaTh yPABHEHMsI, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHMI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3NUYHBIX 001aCTE HAYKH U peaIbHOM KU3HH.

BoinosiHeHune padoTsl crioco0cTBYeT (JOPMUPOBAHUIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npoecCHOHaIbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA TIOUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMaluu u
MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4 TPO(PECCHOHATBHON IEATEIIbHOCTH

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

I1K 2.3 IIpoBoauTh cO0p, MOHUTOPHHT M CHCTEMATH3AIMIO IICHOBBIX IMOKa3aTesei TOBapOB, B TOM
YHCJIE C UCIIOIb30BaHUEM HH(DOPMAIIMOHHBIX HHTEIUIEKTYAIbHBIX TEXHOIOTHI.

I1K 2.6 PaccuntbiBaTh moka3arenu 3)GEeKTHBHOCTH MPEIPHHUMATEIHCKON IEATEIBbHOCTH, B TOM
YHUCJe ¢ IPUMEHEHUEM ITPOTPAMMHBIX MPOIYKTOB.

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

3aganue:
Pemmmre wuppanyoHanbHBIE HEPABEHCTBA, XapaKTEPU3YIOIIME OSKOHOMMYECKHE MOJEIH, s
MIPOrHO3UPOBAHUS OYAYIIMX IKOHOMUYECKUX MTOKA3aTEeNeH:

a) VI —dX=1x+35

0) 9+Jx—-3=x.

B) Jx? -2 =3"4x.

r) \/4x+2+\/4x—2=4_

ITopsinok BhINOJIHEHHS PA0OTHI

1) [Ipu BO3BEJCHWU YypaBHEHUS B YETHYIO CTENCHb IIOJYYaeTCs YpaBHEHHUE, SBIISIONICECS
CIIECTBUEM MCXOAHOTO. [I0ATOMY BO3MOYKHO IOSIBJIEHME ITOCTOPOHHUX pEIICHUN YypaBHEHUS, HO
HEBO3MOXKHaA moTepsi KopHel. [IpuunHa npuoOpeTeHnss KOpHEH COCTOMT B TOM, YTO MPH BO3BEICHUH B
YETHYIO CTENEeHb YHUCEJI, paBHBIX 10 aOCOMIOTHON BENIWYHMHE, HO Pa3HbIX IO 3HAKY, MOJIY4aeTcsl OJAUH U
TOT € pe3ynbTar.

Tak kak MOTYT MOSIBUTHCS MOCTOPOHHHE KOPHHU, TO HEOOXOAMMO JeNaTh MPOBEPKY, MOACTABIIS
HalJIeHHbIE 3HAYEHUS HEU3BECTHON TOJNBKO B I€pBOHAYaJbHOE YpaBHEHHE, a HE B KaKHUe-TO
IIPOMEKYTOUHBIE.

2) Tlpu peuieHrH WPPAMOHATBHBIX YPABHEHUI IOJIE3HO Tepe] BO3BEACHHEM O0enX dacTei
YPAaBHEHUs B HEKOTOPYIO CTEeNeHb "YEeAUHWUTb pagukaia', TO €CThb IPEACTaBUTh YpPAaBHEHHE B

Bmefj’{x} =*21INx) _
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Tornaa mocne Bo3BeZeHNs 00enX yacTell ypaBHEHUS B N-yIO CTETIEHb paJivKall CIipaBa UCYE3HET.

WA(x) = ¥ Bix)

3) YpaBHeHue PABHOCUJIBHO KaXOU U3 IBYX CUCTEM

: : | A(x) = B{x),
#A(x)y=HB(x) =
o A 2o,
A(x)y= Bix),
ﬂkllA{x} = 2.5:-||B{x} P : B' ‘b {) e
(x) =

Aixy= Bix)
HOCKO.HBKy II0CJIC BO3BCIACHHUA B quHon CTCIICHb HOJIyTIaeM ypaBHeHI/Ie-CJIeI[CTBI/Ie R R
MBI JOJDKHBI, peH_II/IB €ro, BBISICHHUTBD, HpI/IHaI[JIe)KaT JIN HaﬁHeHHBIe KOpHI/I 06J1aCTI/I OHpel[eJIeHI/IH

HCXOJHOIO ypaBHEHUS, TO €CTb BBIIOJHSAETCS JU HEPABEHCTBO A(x) 20 (v B(x) =0 ). U3 stux
CHCTEM BBIOMPAIOT JUIA PELICHUS Ty, B KOTOPOI HEPAaBEHCTBO MPOIIIE.

4) Bo3Benere o0e 4yacTu ypaBHEHHUS B KBaJpaT U MPOU3BENETE MPUBEICHHE MOAOOHBIX UYJICHOB,
IIEPEHECUTE CJIaraéMble U3 OJJHOW YacTH paBEHCTBA B Ipyryro. YeauHure paaukan. CHOBa Bo3BenuTe o0e
4yacTU ypaBHEHUs B KBajpat. Pemmnte nonydennoe ypaBHenue. Cruemnaiite mpoBepky.

Xox pabdoThI:

Pemte ypaBHeHUs, XapaKTepU3YIOIINE SKOHOMUYECKHE MOJICIH, TSl IPOTHO3UPOBAHUS OyIyIIHUX
JKOHOMHUYECKUX IMOKa3aTeJIeH:

1) ¥—3x+3=x-1

HA(x) = Bi(x)
PGIHGHI/IG. AKKypaTHOG BO3BCIACHUC B quHYIO CTCIICHBb ypaBHeHI/Iﬂ BHU1a i 7 COCTOMUT
B [IEpEX0/I€ K PABHOCUIIBHON €My CHCTEME
i ) | A(x)= B*(x),
MA(x) = 5(xX) =+
| Bix) 20
Bix)yz=0 .
HepaBeHCTBO e B OTOU CHUCTEMC BBIpa)KaeT YCJ'IOBI/IG, HpI/I KOTOpOM ypaBHeHI/IC MO>XKHO

BO3BOJIUTH B YETHYIO CTENICHb, OTCEKAET IIOCTOPOHHUE PENICHNUS U TI03BOJISIET 00XOMUTHCS 6e3 MPOBEPKH.
Vpasrenne ¥~ I+ 3 =X -1 sappocunmo cucreme
. f )
3-3x={x-1)",

|x-120
2 ¥ —
Pelmas nepBoe ypaBHeHHe 5TOi chcTeMbl, paBHocwibHoe ypashenmio X T X~ 2= nogyaum
KOPHH 1 =1, %x=-2

Btopoili kopeHb HE YIOBIETBOPSET HEPABEHCTBY CHUCTEMbI U, CIIEIOBATEIIBHO, SIBIISIETCA
IIOCTOPOHHUM KOPHEM UCXOJHOI0 YPaBHEHHS.

Orser: ¥ =1,
2)Pewmnth ypaBHEHME

I+-f2x+3=46

2 =6 —
Perenne. MeTo yeAMHEeHHs PajiKana IPUBOUT K ypaBHEHHIo V=X +3=0-X
DT0 ypaBHEHUE PABHOCHUIILHO CHCTEME

_|'lx +3=(6-x),
[6-xz0
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. ¥x =11 x =3
Pemas mepBoe  ypaBHEHHE OTOM  CHCTEMBI, IOJYyYMM  KOPHH 1 n? , HO

yenosne & — X = 0 ppmonnsercs Tompko s £ =3,
Orser, ¥ =3,
2 - -
3) Pelnth ypaBHEHKE V=95 + 3x -6 =/~ Gx— 24 .
Pemenue. IT0 ypaBHEHHE PAaBHOCHIILHO CHCTEME
|—9x* + 35— 6=—6x-24,
|—Gx—2420

2
o — T =
Pemras NEpBOC YPpaBHCHUEC 3TOU CUCTCMbI, PaBHOCHJIbHOC YPABHCHHUIO L +i+o= {} , IOJIy4YUM

x=-1_x,=2
KOpHH u )

OnHako IpU 3TUX 3HAYEHMSIX X HE BBIINOJHSETCS HEPABEHCTBO — 6x-24 3{}, U [IOTOMY JJaHHOE
ypaBHEHHE HE UMEET KOPHEH.

Ortset. KopHeii Her.

4)Pemnte ypaBHEeHUE

NX+5+A20-x= T
Pemenue. Bo3Benem 00e uyacTu ypaBHEHHUS B KBaJpaT M NPOU3BEIEM IPHUBEACHUE IOJ0OHBIX

4JICHOB, [IEPEHOC CIaraeMbIX M3 OJJHOM YaCTH PaBEHCTBA B IPYryIO U YMHOKCHUE 00enX vactei Ha 1/2.
B pesynprare nosyuuMm ypaBHEHHE

=4 Y — = 1%
45 20-x 1l gpnsiomeecss ciencteueM mcxomHoro. CHOBAa BO3BENEM 00€ uacTH
ypaBHeHHs B KBajpar. [Tonydnm ypaBHeHHE
(x+5H20—x) =144

2 -
KOTOPOE MTPUBOAUTCS K BULLY * -Lix+ =0,
OT0 ypaBHEHHE (TaKKe SBIIAIOIIEECS CIEICTBUEM HCXOJAHOTO) UMEET KOPHU

X, = —l’ x, =11 .

O0a KopHSI, KaK MMOKa3bIBaeT MPOBEPKA, YAOBICTBOPSIIOT HCXOAHOMY YPaBHEHHIO.
OTtBeT:

x, = -I, x, =11 .

(I)opMa NnpeacTaBJCHUsA pe3yabTaTa: BhIIIOJTHCHHBIC 3aJaHU 1, 2.

Kputepun onenkn:

Ouenka "oTaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIICHBI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

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

Tema 1.3. Kopnu, crenenn jorapupmsol
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IIpakTuyeckoe 3ansaTue Nel?
«IIpeoOpa3oBaHusl BbIPAKEHH I, COAEPKALMX CTENEHN U PAAUKAIBI»

Heab padorbi: O000MIUTE, 3aKPEIUTh U CUCTEMAaTU3UPOBATh 3HAHUS YUAIIUXCS PEUICHUH 3a1aHUul
0 MPeoOPA30BAHKIO BRIPAKECHUMN, COJICPIKAIINX CTCTICHH U PATUKAIIBL.

IpakTuyeckas padora popmupyer:

[1PG2 ymeHue omnepupoBaTh MOHSTHUSAMU: CTEIEHb YHCIA, JIOTapudM YHUCIa; YMEHHE BBITOJIHATH
BBIYHCIICHHE 3HAYCHHI ¥ TIPe0Opa30BaHUs BRIPAKEHUH CO CTETICHSIMH U JIorapudMamMu, Ipeodpa3oBaHus
JIpOOHO-PaLMOHANIBHBIX BBIPAXKECHHUI;

[Ipy6 ymeHue pemaTh TEKCTOBBIE 33Ja4i Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOIICHTHI, I0JIA U YaCTH,
Ha JBW)XEHUE, pabOTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIPaBIICHUS JTUYHBIMU U
CEeMEHBIMU (DMHAHCAMU); COCTABIISTh BRIPAKEHUS, YPABHEHUS, HEPABCHCTBA M UX CHCTEMBI IO YCIOBHIO
3aJlauM, UCCIIEIOBATh MOJYYEHHOE PEIICHUE U OLIEHUBATh MPaBA0NOI00HOCTh PE3YJIbTAaTOB.

Brinosinenue padorsl cnnocod6cTBYeT GOPMUPOBAHUIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 04 DddexTrBHO B3aUMOACHCTBOBATh U Pa00OTaTh B KOJUICKTUBE U KOMAaH/IC

[1K 2.3 IIpoBoauTh cO60p, MOHUTOPUHT M CHCTEMATH3AIIMIO IIEHOBBIX IMOKa3aTeseil TOBapoOB, B TOM
YHCIIe C UCIIOJIb30BaHHEM HH(MOPMAIIMOHHBIX HHTEIUICKTYAIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccunutsiBath nokasatenu 3pGeKTUBHOCTU MPEANTPUHUMATENBCKOM AesTEIbHOCTH, B TOM
qHCclie C MPUMEHEHHEM MTPOTPAMMHBIX MTPOTYKTOB.

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

3aganmue:

Jlns  co3maHusl SKOHOMHYECKOH MOJEIH TMPOTHO3MPOBAHUS OKOHOMHUYECKHMX IOKa3aTesen
HEOOXOIMMO:

1) mpoBecTH yIpoIleHHE CTEIIEHEH ¢ PallMOHAIBHBIM ITOKa3aTeIeM:

3c?d?® (—cd)
16x 16x2y~°  4xy

a®+a?
6) (L4 -
) (a_3+a3

ava +bvb 2b
ers SRR R RS et

2) BBIMIOJIHUTD ACHCTBUSA: (—————

ITopsinok BbINOJHEHUs PadOThI

1. a) BrmHecure 3HaK MHMHYC u3 mpou3BeleHHs. Bocnonb3yiiTech CBONWCTBOM CTENEHU C
OTPHIIATEIFHBIM TIOKa3aTeleM. YTOTPeOUTE CBONCTBO BOCHPOM3BEACHUS BO BTOPYIO CTemeHb. Jlis
OKOHYATEJIbHOTO YIPOLIEHHUS ATOr0 IMpHMepa BOCHOIb3yHTeCh MPAaBUIOM YMHOXeHHS JpoOeil. B
MOCTICTHEM IIIare BOCMOIB3YUTECH JIEIEHUEM CTETICHEH C OIMHAKOBBIM TTI0Ka3aTeNIeM.

6) B aTOM cityuae Ha/10 MPUMEHUT CBOMCTBO CTENEHEH ¢ OTpuIaTeIbHbIM MoKazaTesneM. UToObl
pasrpy3uTh MOTyYEeHHYIO Ipo0b, HaO MpeodpazoBath ATy Apodb B neneHue. [IpuBectu npods k obmemy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JpoOeil ¢ oOumuM 3HameHarteneM. [locieaHuM marom caenathb
COKpalIeHHE.

2. Omnpenenute MOPAAOK JeicTBUsA. BrlpakeHne B mepBod CKOOKe NpHUBEIUTE K 0OLIeMy
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3HaMEHATeNl0, B YUCIMUTENE CIeNaiiTe IpyNIUpPOBKY M BBIHECUTE OOIIMH MHOXKHUTENb 3a CKOOKY.
BeimonnuTe neneHue, cokparute Ha oOmuil MHOXUTenb. [locnennee neiicTBue — crioxkeHue Apodeit ¢
OJIMHAKOBBIMM 3HaMeHaTensIMU. [IpuBeanTe nogoOHbIE caraeMsle.

Xox padoThl
((x6)73(x2)4)y6 B x7y527

x2y3 X10y10217

Brauae Haao IMPOBECTU PACKPBITUC CKO6OK, JJIA 9TOT'O BOCIIOJIB3YCMCH CBOMCTBOM CTCIICHEH.

1) YupocTuth BeIpakeHUE:

(-3)6) _(42) . 6-3
X Xy 710 5-10,7-17 -12.3 _-3.-5_-10_
= 5 —x Ty T =X Yy =
X
BOCHOHB3yeMCﬂ CBOﬁCTBOM CTeHeHeﬁ C OTpI/II_[aTeHI)HBIM IIOKA3aTCIICM.
12 3.5.10 °
X X'y’
3
Yy
OrBeT; 5 —————
Y 3.5-10
X X'y’

2) YIpocTuTh BhIpOKCHUE

Jx +1 ) 1
x\/;+x+\/;'x2_\/;

Pemenue. Benem o6o3Hauenne a=+/x , tormax = (Vx)’ =a®, xJx=d’a=ad".
a+l 1

a+a’+a a*-a

CDopMyna H3 yCJIOBHS 3aa4U MMOCJIC 3aMCHBI 6y,Z[CT BBIIIAACTD TAK:

3ameTuMm, 4To a4-a=a(a3-13)=a(a-])(a2+a+]) :

Tormna a+l 1 a+l aa-1)(a’ +a+1) _ B
o a3+a2+a.a4—a_a(a2+a+l). 1 =(a+ha-=a’~1
Bepnemcs k 3amene: a?-1=x-1.
Otsert: x-1.

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

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCIEA0BAaTENBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI OBUTN IOMYIEHb! OLITHOKH.

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

Tema 1.3. KopHu, crenenn jorapupmsbl

IIpakTnyeckoe 3ansitue Ne 13
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«Pemmenne nmoka3zareJbHbIX YPABHEHUIN»

Heapr paGorbi: O000IINTH, 3aKpENUTh U CUCTEMATHU3HPOBATh 3HAHUS Yy4allUXCi MO METOoJaM
pelieHus MoKa3aTeJIbHbIX YPaBHEHUM

IIpakTuyeckas padora ¢popmupyer:

[1PG2 ymeHnue ornepupoBaTh HMOHSTHUAMHU: CTENEHb YMCIA, JIOTapU(pM 4YHCIa; YMEHUE BBINOJIHATH
BBIYHCJICHHUE 3HAYCHHUI ¥ TIPe0Opa30BaHUs BRIPAKEHUN CO CTETICHSIMH U JIorapudMaMu, Ipeodpa3oBaHus
IpOOHO-PaLlMOHANIBHBIX BBIPAXKEHHUI;

[Ip63 yMeHue omepupoBaTh MOHATUSMHU: PANMOHAIBHBIE, HPPANHOHAIBHBIC, IMOKAa3aTelbHBIC,
CTEIMEHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOAHO ONEPUPOBATH MOHSATUSAMH: CTEIEHb C IEIbIM IIOKa3arejeM, KOpPEHb
HaTypaJbHOM CTEIEHH, CTENEHb C pPAlUOHAIBHBIM [10KAa3aTelIeM, CTENEHb C JIEWCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKA3aTeNeM, JIorapu(dM 4rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOIBHOTO YUCIIA;

[1Py7 ymenue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE,
HEpPABEHCTBO, CUCTEMAa YPABHEHHII U HEPABEHCTB, PABHOCUJILHOCTHh YPABHEHUM, HEPABEHCTB U CUCTEM,
pauuoHalbHbIE, HppalOHAJIbHEIE, MOKa3aTesbHbIE, CTEIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MPUMEHSATh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI Il PELICHUS MAaTEMAaTHYECKHX 3aJad U 33134 M3
pa3IMYHbBIX 00JacTel HayKH U pealibHOM JKU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0Obl penieHus 3agad 1poecCUOHAIbHON NeSTEIbHOCTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETaluU WHOPMAIHN U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOPECCUOHATILHOMN 1eATEIbHOCTH

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

1K 2.3 IIpoBoauTh cOOp, MOHUTOPUHT U CUCTEMATHU3ALIMIO LIEHOBBIX ITOKa3aTeNel TOBapOB, B TOM
YHCIIe C UCIIOJIb30BaHHEM HH(POPMAITMOHHBIX HHTEIUICKTYAIbHBIX TEXHOJIOTHA.

I1K 2.6 PaccuuTtbiBaTh nokazarenu 3pQGEeKTUBHOCTH NMPEANPUHUMATEIBCKON AESITEIbHOCTH, B TOM
qrcIie C MPUMEHEHHEM MTPOTPaMMHBIX TIPOIYKTOB.

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUaAIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:
Pemnte mokazarenbHbIE  ypaBHEHHS, XapaKTEPU3YIOMIME HSKOHOMHUYECKME MOJETH, JUIs
MPOTHO3UPOBAHUS OYAYIIMX IKOHOMUYECKUX MTOKA3aTEIeH:

a X2_4’5 . :i;
) 3 V3 5
B) 01%*05.,/01=0,001;

c) 4'(116JX _17.(}1]X+4:O.

Ilopsinok BbINOJHEHHs padOThI:

a-) OO6e yacTH ypaBHEHHS NPUBOAUM K OJHOMY OCHOBaHmio: a' ¥ =a®®

, e (a>0,a=1)
3aTem ucnonk3yeM cremyromee coiicteo: ( a' ) =a®®) < (f(x) = D(X)).
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¢) Perraem xBagpaTHOE ypaBHEHHE OTHOCUTENBLHO repeMenHoit (1/4)".

Xox padoThl
Pemnre ypaBHEHME, KOTOpOE XapaKTepU3yeT 3KOHOMHYECKYIO MOJENb, JUIsI MPOTHO3UPOBAHUS

OyIyIIUX SKOHOMMYECKUX MOKA3aTENeH! 0’1x2—0,5 -4/01=0,001.

Pemenne: IIpeoGpasyem ypaBHenue K Buny: a ' =a®®

2
01%-05.010° 013 o 01*" —05+05_p93 0,1162 —013 3atem peraem ypaBHEHHE:

x*=3=x,=—/3 ,x,=+3.
dopma npeacTaBiieHUs pe3yJIbTaTa: BEIIOJIHEHHOE 3aIaHHE

Kpurepun oneHku:

Ouenka "oTau4Ho'" craBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U AKKypaTHO BBIOJHEHHI BCE
3aIIMCH U BBIYKMCIICHHUS.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJNYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJIBI, B XOJE
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTnyeckoe 3ansaTue Ne 14
«PereHue noka3areIbHbIX HePaBEHCTB)»

He.m; paﬁoTLI: O606H_[I/ITL, 3aKpCIUTh U CUCTCMATHU3UPOBATH 3HAHUA YyUaAlIUXCA IO MCETOAAM
PEHICHUS MOKA3aTCJIbHBIX HEPABCHCTB

IIpakTnueckas padora ¢popmupyer:

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

[IP6G3 ymeHue omnepupoBaTh MOHATUSMU: palOHAIbHBIE, HppallMOHAIbHbIE, IOKa3aTelbHBIE,
CTEINeHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue cBOOOAHO ONEPUPOBATH TOHATHSMH: CTENEHb C LEJIbIM II0Ka3aTejaeM, KOpEeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpALUOHAIBHBIM II0KA3aTeNeM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

IIpy7 ymeHue onepupoBaTh HOHATHAMU: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHH W HEPaBEHCTB, PaBHOCHIIBHOCTh YPaBHEHUW, HEPABEHCTB U CHUCTEM,
paloHalIbHBbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB; PEILIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C TApaMETPOM;
MPUMEHSTh yYpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MaTeMaTH4eCKHX 3a/Jay U 3aj1ad u3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;

48



[Ipy8 ymMeHme cBOOOTHO OMEpUPOBATH MOHATUAMH: Tpaduk QyHKIUU, oOpaTHas QYHKIHSA,
KOMMO3ULUS (PYHKIMH, TuHEHHas (QyHKIUSA, KBagpaTUuHas (QYyHKIUS, cCTereHHas (QYHKIHS C LENbIM
IoKas3aTejaeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYECKHe  (YHKIHH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTb Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHMs rpadgukoB byHKIINI;
YMEHHE HCHOJb30BaTh Tpaduku (GyHKIMNA JUISI U3yYEHHs] MPOIECCOB M 3aBHCUMOCTEH MpH pEHICHUHU
3ajja4 U3 JPYrux y4eOHbIX IMPEIMETOB M M3 peaJbHOM >KU3HU;BBIpAaXaTh (HOpMyJIaMHU 3aBHCHMOCTH
MEXy BEIIMYMHAMU; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMU: YETHOCTD
(GyHKIMH, TEPUOJUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢bynkuuu, HawOoibpllee M HaWMEHbIIEE 3HAYCHUS (YHKIMM HAa TPOMEXKYTKE;, YMEHHE IPOBOJIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
UCTOJB30BaTh CBOMCTBa W rpaduku (QYHKIUH A0S pelmieHus ypaBHEHHUH, HEpaBEHCTB M 3adady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHMH, HEPABEHCTB
U MX CHCTEM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3aad npohecCHOHAIBHONU NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu UHpopMaluu u
MH(OPMAIMOHHBIE TEXHOJIOTHH JUIS BBITIOIHEHHS 33,124 TPO(PECCUOHATBLHON IeATENIbHOCTH

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

1K 2.3 IIpoBoauTh cOOp, MOHUTOPHHT M CHCTEMATH3AIMIO IICHOBBIX IOKa3aTesei TOBapOB, B TOM
YHCJIE C UCIOIb30BaHUEM HH(DOPMAIMOHHBIX HHTEIUIEKTYATbHBIX TEXHOJIOTUH.

[1K 2.6 PaccuntbpiBaTh mokazareian 3QQGEKTUBHOCTH MPEANPUHIMATEIBCKOHN AEITETLHOCTH, B TOM
YHUCJe ¢ IPUMEHEHUEM ITPOTPAMMHBIX MPOIYKTOB.

MaTtepuajbHOe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIHfI.

3ananmue:
Pemmte mokasareiabHble HEPABEHCTBA, XapaKTEPU3YIOIIUE YKOHOMUYECKUE MOJENH, IJIs aHalu3a
JIOXO0JIOB M PACXOJ0B OpTaHW3aINH:

a) 10*5>-01;
B) (25 x2-5,5 27 3;
9 125

x—4
©)3x S« %

IA

ITopsinok BbINOJHEHHS padOThI:
O06e yacTy HEpaBEHCTBA MPHUBEAUTE K OJHOMY OCHOBAHHMIO: a'™ ~a [Ipu pemiennn JaHHOTO
O<a<l1 a>1

ui .
f (X) < D(x) f (x) = ®©(x)

D(X)

HEPABEHCTBA MMEET MecTo peobpasosanue: a '™ = a®™

Xox padoTsl
Pemnre mokazarenbHOE HEPABEHCTBO, KOTOPOE XapaKTEPU3YET HKOHOMHUYECKYIO MOJENb, MAJIS
aHaJIM3a JJOXOJI0B U pacxoji0B OpraHU3aluu:

Pemmte HepaBeHCTBO: 5% - 2% = 0173,

Pemenne: IlpeoGpasyem HepaBeHCTBO K BuAy: a 0 »=a®*. Jlng meBoii yacTH HepaBeHCTBA

WCIIONB3yeM CBOWCTBO creneHei: a™*b*=(a*b)* , mma mpaBoii wacTu cBOWCTBO cTemeHed c
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OTpULATCIIBHBIM IMOKA3aTCJIEM, ITOJIYyUaCM:
(5-2)" =101 °% <10* ~10° = x> 3.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCIEN0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJHEHBI BCE
3aIKUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CIM pabdOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJIE
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHY.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTAaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET CIIENATh MPABHIIbHBIX BBIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
[IpakTuueckas padbora Nel5

«HpI/IMCHCHI/IC IMoKa3aTeJIbHOM Q)YHKHI/II/I B PCHICHHNHN SKOHOMHUYCCKUX 3a1ad»

Heas padorbi: O0OOMNTE, 3aKPENUTh W CHCTEMAaTU3WPOBATh 3HAHUS MPHU PEHICHUW 3a7ad C
HKOHOMHYECKUM COZIeP)KaHUEM

IIpakTnyeckas padora ¢popmupyer:

[1PG2 ymeHue omnepupoBaTh HNOHSTHUAMHU: CTENEHb YMCIIA, JIOTApU(PM 4YHCIIa; YMEHUE BBIIOJIHAThH
BBIUHCJICHHE 3HAYCHUI 1 TpeoOpa3oBaHus BRIPAKEHUHN CO CTETIEHIMHU U JorapudmMamu, mpeodpa3oBaHus
JTPOOHO-pallMOHATBFHBIX BBEIPAKEHUI;

HP63 YMCHHE OINCPpHUPOBATH MOHATUAMU: pAOHUOHAJIBHBIC, UPPALIMOHAIIBHBIC, IMMOKA3aTCIIbHBIC, CTCIICHHBIC,
HOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPUUICCKHNUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBbI;

[Ipy6 ymeHue cBOOOAHO OMNEPUPOBATH IOHATHSAMH: CTENEHb C LEJIbIM II0Ka3aTejaeM, KOpEHb
HaTypaJlbHOM CTENEHM, CTENEeHb C pPaIlMOHAIBHBIM II0KAa3aTeleM, CTENeHb C JIeWCTBUTEIbHBIM
(BerecTBEHHBIM) MOKa3aTeseM, Jiorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPAaBEHCTB, PaBHOCUJIBLHOCTh ypaBHEHUH, HEPABEHCTB U CHCTEM,
palrroHaIbHbIE, HppalMOHANIbHEIE, MOKa3aTeNbHbIE, CTEIEHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX TPUEMOB; PEIIaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C [TAPaMETPOM;
MIPUMEHSTh yYpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MaTeMaTH4eCKUX 3a/Jay W 3aj1ad u3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HH,

[Ipyl8 ymeHHe MOAENUPOBATH peallbHble CHUTyallUM Ha S3bIKE MAaT€MaTUKH; COCTaBJIATH
BBIPQ)KECHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 3a/lay, UCCIEA0BaTh MOCTPOCHHbBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIENIA C TOMOIIBIO TEOMETPUUYECKUX MOHITUN U BEJIMYUH, PEIIATh CBA3aHHBIE C HUMHU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH MOJYyYEHHBIN
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pE3yabTaT, pefulaTh MNPUKIAAHBIC 3aJadyu CpCACTBAMH MATCMATUYCCKOI'O aHajiu3a, B TOM YHCIIC
COMaJIbHO-3KOHOMHNYCCKOI'O U (I)I/I3I/I‘-ICCKOFO XapaxkTepa.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npo(ecCHOHaTbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPEICTBA MIOKUCKA, aHAJIM3a U UHTEPIpeTaluy UHpopMaluu u
MH(OPMALMOHHbBIE TEXHOJIOTHH IS BBIMIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOM 1A TETbHOCTH.

OK 04 D¢ddexTuBHO B3auMOACHCTBOBATh U PabOTATh B KOJUICKTUBE U KOMaH/JIE.

I1K 2.3 IIpoBoauTh cO0p, MOHUTOPUHT M CHCTEMATH3AIIMIO IICHOBBIX IMOKa3aTeJeii TOBapOB, B TOM
YHCJIE C UCIOJIb30BaHNEM HH(DOPMAIIMOHHBIX WHTEUIEKTYaIbHbBIX TEXHOJIOTHA.

1K 2.6 PaccuntbiBaTh nokazarenu 3G (GpeKTHBHOCTH MPEANPUHUMATEIHCKON I€ATEIBHOCTH, B TOM
YUCJIe ¢ IPUMEHEHUEM [TPOTPAMMHBIX MPOIYKTOB.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue:

3agaua 1. Onpenenuts OyAyIIyI0 CTOUMOCTh KaluTalla, €Cliy IepBOHAYATIbHAS €r0 CTOUMOCTD
200 000 py®., cpok uaBectupoBanus 10 yer, mporeaTHas ctaBka 10% ro1oBbIX.

3agaua 2. Onpeaenuts OyayIIyl0 CTOUMOCTh MaminHbl B 2034r ¢ yuetom uHbusiuuu, eciu B 2024r
ee croumoctsb 2000 000 py0., uaIsms 8% roT0BbIX.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:

S =P+i)
1. 3amonHUM TaOJIMITy, TOCUNUTAB 3HAYCHHS CYMMBI 1O popmyie <

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

2. Iloctpouts rpaduk GyHKIUH.
3. Cruenartp BBIBOJI.

Xoa paGoTsI:
3agaya 1. OnpenenuTs OyIyIIyl0 CTOMMOCTB KaluTala, eCiIi epBOHAYaIbHAs €r0 CTOUMOCTb
100 000 py®., cpok maBecTHpoBanus 10 yiet, mporeHTHas ctaBka 12% roIoBBIX.

S=Pl+i)
1. 3anosHuM TaOIUITy, TOCYUTAB 3HAYEHHUS CYMMBI 110 (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
BBIUHCJICHHE 3HAYEHUN U NpeoOpa30BaHuUsl BHIPAKEHUI CO CTENEHAMHU U Jlorapupmamu, npeodpa3oBaHUs
IpOOHO-PaLlMOHANIBHBIX BBIPAKECHHI;,

[1P63 ymeHme omepHpoOBaTh MOHATUSAMH: palMOHAIBHBIE, HpPpAIOHAIBHBIC, ITOKa3aTEIIbHBIE,
CTEMEeHHbIE, TorapuMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy6 ymeHue cBOOOAHO ONEPUPOBATH TMOHATHUSAMH: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BeriecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

[1Py7 ymeHue onepupoBaTh MOHATUAMH: TOXKIECTBO, TOKECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paluoHalbHbIE, HppalOHAIbHEIE, NIOKa3aTeNbHbIE, CTEIICHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
MPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJIs pEIICHHs MaTeMaTH4eCKUX 3a/Jad U 3aj1ad u3
pa3IMYHBIX 00JacTel HAyKH U peabHOM KU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriObupath crocoObl pemeHus 3a1a4 npoecCHOHAIBHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETAluU UH(OPMAIUU U
MH(OPMAaLIOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHMS 3a/1a4 MPOPECCUOHANIBHOMN AeITeIbHOCTU

OK 04 DddexTrBHO B3aUMOACHCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMaH/Ie

I1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMATH3ALIMIO LIEHOBBIX MOKa3aTeseil TOBapoB, B TOM
YHClie C UCIIOJIb30BaHHEM MH(GOPMAIIMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh nokasarenu 3pGeKTUBHOCTU MPEANTPUHUMATENBCKOMN AesSTeIbHOCTH, B TOM
4HCIIE C IPUMEHEHUEM ITPOTrPAMMHBIX TPOTYKTOB.

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

Pemmre norapupmudeckue ypaBHEHHS, XapaKTEPU3YIOIIUE HSKOHOMHYECKHE MOJICIH, IS
[POTHO3UPOBAHUS OYIYIIMX IKOHOMUYIECKHX [TOKA3aTeIeH:

1) log,(x+2)=3

2) log;(2x +1) =log;(x +5)

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

Hcnonb3ys cBoiicTBa torapu@MoB 00H 4aCTH ypaBHEHHUs IPUBOJMM K OJTHOMY OCHOBAHHUIO

log 4 f(x) = log 2 g(Xx), @> 1. [Torenuupyem obe yactu ypaBHeHus, noiaydaem f(X) = g(X). Pemraem
HOJTy4eHHOE ypaBHeHHE. T.K. MOTCHIMPOBAHUE YPABHEHHS MOXKET IPUBECTH K MOSBICHUIO IIOCTOPOHHUX
KOpHEH, TO [1e/1aeM MPOBEPKY. 3aKuChIBAeM OTBET.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:
3amnucaThb 3a1IaHUC B TETpaJlb U PCUIUTh.

Xox padoThl
Pemmre nmorapudpmuveckoe ypaBHEHHE, KOTOPOE XapaKTepU3YeT IKOHOMHUYECKYIO MOJIENb, IS
MIPOTHO3UPOBAHUS OYAYIINX YKOHOMUYECKUX MOKa3aTemneil:

log, 52 (x—4)-log, 5.

Pemenue.

CornacHo cBoiicTBaM Jlorapu(pMUIecKol QyHKITUH:
log, 52

[IpuBomuM ypaBHEHUE K CTaHIAPTHOMY BHIY x*-9x+14=0. Pemaem KBaJIpaTHOE ypaBHEHUE U
morydaeM KopHH x1=2, xp=/. [I[poBepka Mmoka3pIBaeT, 4T0 X1=2 SBJSICTCSI IOCTOPOHHUM KOPHEM.
OtBet: 7

:|0g75""4 572 5 o [y 12 =y 4= x+2=1x7 —8x+16;

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEe0oOXOIMMOM TOCTIEOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIUMCIICHUS.

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 YacTH TaKOB, YTO IO3BOJISET MOJYYUTh NPABUIHHBIE PE3YIbTAaThl M BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3. Kopuu, crenenu jorapugmsl
IMpakTyeckoe 3ansaTue Ne 18

«PemeHue JiorapupMuuecKuX ypaBHeHU U HEPaBEHCTB)

Heapr paGorbi: O000IINTH, 3aKpEeNuUTh U CUCTEMATHU3UPOBATh 3HAHUS Yy4allUXci MO METoJaM
peleHus JorapupMHUUECKUX YPaBHEHUN U HEPABEHCTB
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IIpakTuyeckasi padora ¢gopmupyer:

[1PG2 ymeHnue omnepupoBaTh MOHITUSIMH: CTENEHb YHCIA, JIOTapudM 4YKCa; YMEHHUE BBIIOIHATH
BBIUMCIICHUE 3HAUYCHUH 1 MpeoOpa3oBaHMsl BRIPAKEHHUM CO CTETIEHAMH U Jorapudmamu, mpeoOpa3oBaHus
JIpOOHO-PaLlMOHANIBHBIX BBIPAXKECHHIA;

[1P63 ymeHue omepupoBaTh MOHATUSMH: palMOHAIBHBIC, HPPAUOHAIBHBIC, MOKa3aTeNbHBIE,
CTEMEeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHSAMH: CTEMEHb C IENBIM IOKa3aTeJeM, KOpEHb
HaTypaJbHOM CTENEHH, CTENEeHb C PAMOHAIBHBIM II0KA3aTEJIEM, CTENEeHb C JEHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JIOrapu(M JUCIia, CHHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YUCIIA;

[1Py7 ymeHnue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKIAESCTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHEHHMUM U HEPABEHCTB, PABHOCHIIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM,
panuoHalbHbIE, HppaLMOHAIBHBIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHME pellaTh YPaBHEHHUsI, HEPAaBEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh YPaBHEHMs, HEPABEHCTBA, MUX CHCTEMBI JUI PEUICHUS MATEeMATHMYECKUX 3a1ad U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U peallbHOM JKU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl pemieHus 3a1ad npohecCUuOHaTbHON eATEIbHOCTH MPUMEHUTENBHO K
Pa3JINYHBIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu UHpopMaluu u
MH(POPMAIMOHHBIE TEXHOJIOTHH [T BBITIOJHEHUS 3a/1a4 TPOPECCUOHATIBHOMN 1S TeTbHOCTH

OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHIE

1K 2.3 IIpoBoauTh cOOp, MOHUTOPHHT M CHCTEMATH3AIMIO IICHOBBIX IMOKa3aTesIei TOBapOB, B TOM
YHCJIE C UCIOIb30BaHUEM HH(DOPMAIMOHHBIX HHTEIUIEKTYAIbHBIX TEXHOJIOTUH.

I1K 2.6 PaccuntbiBaTh moka3atenu 3)(GpEeKTHBHOCTH MPEAPHHUMATEIHCKON IEATEIBHOCTH, B TOM
YuCJe ¢ IPUMEHEHUEM MPOTPAMMHBIX MPOTYKTOB.

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

3aganus:
Pemmte norapudmuueckoe ypaBHEHHE W HEPABEHCTBO, XapaKTEpHU3YIOIIHe HSKOHOMHUYECKHE
MOJICTIH, JUTSI aHAJIN3a JOXOJI0B M PAaCX0JI0B OPTaHU3AIIHH:

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

8
ITopsinok BbINOJHEHHS PadOTHI:

1)PaboTaeM MO anropuTMy: HCIIONB3Ys OIpejaeieHne Jsorapudma 00e YacTh HepaBeHCTBA
MPHUBOAMM K OJHOMY OCHOBaHHIO, T. €. mojydaeM HepaBeHCTBO Buaa l0g , f(X) < log 4 g(x). Eciu
ocHoBanue Jorapupma a=x-3>1, 1o HepaBenctBo log 5 f(X) < log 4 g(X) paBHOCHIBHO JFOGOM W3

flx)<g(x)
cucrem: { f() >0 W {f ) <g(x)
| gx) >0 gx)>0

Ecim 0< x-3<1, 1o mepasenctso log , f(X) < log a4 g(X) paBHOCHMILHO ITFOOON M3 CHCTEM:
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fO0)=g(x)
fOO>0 {f(x) > g(x)

. PemaeM I10J1 CHH CUCTCMY, 3aIITUChIBACM OTBCT.
gx) >0 f(x)>0 yaeHHyo Y

2)B neBoil 4acTH HEpaBeHCTBa JeflaeM HNpeoOpa30OBaHUs, HCIONB3YsS CBOWCTBA JOrapu(mMoB-
jorapudM CTENeH! U JIorapu(M YaCTHOTO:
log a®=k log a, =0, c#l, a>0,

logﬁg =log a-log b, c=0 czl, a=0, b>0

ITonyuaem HepaBeHcTBO Buaa log , f(X) < g(x), a> 1, koTopoe 3aMeHseM Ha PaBHOCHIBHYIO

(f()<g(x)

CHCTEMY: { f Ex% i 8 . PemraeM 1osiy4eHHy10 CUCTEMY, 3aIIUCHIBAEM OTBET.
L9

Xoa paGoTsI:
3amnucath 3aJjaHie B TETPab U PELIUTb.

Pemmre norapupmMuueckoe HEpPaBEHCTBO, XapaKTEPU3YIOIIEE SKOHOMHYECKYI0 MOJAENb, s
aHaJlM3a JJOXOJI0B U PacXo0B OpraHU3alluu:

1) PemuTh HEPaBEHCTBO
lﬁgzx(x2 +2x + 2)12 2.

Pemenne. HepaBeHCTBO paBHOCHIIBHO COBOKYITHOCTH CHCTEM

2 ) 2 )
X +2x+224x", X +2x +2<4x7,
Y )
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x>1:
i 2 2
3x - 2x-2<0, 3x - 2x-220,
1 HIH 1
0<x<— x>
L 2 2
f= _J7 = — A7
1[‘ = i\] [_\- = I-v ] <0, 1{1 = 1+ \'] [_‘- = l\'] >0.
3 3 3 3
HIH
: 1 1
0<x<— x>—.
2 2

[IpuMeHnM METO HHTEPBAJIOB

Oreer: E(_ 4;_3)U (8; + °°)-

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HEeoOXOIMMOM TOCEeN0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

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

Ouenka "yI0BJIE€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
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MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OMTHOKH.
Ouenka ""Hey10BJE€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenn jorapugmbi
IMpakTnyeckoe 3ansiTue Ne 19

«[Ipumenenue norapumMoB B 3KOHOMUKE)

Heas padorbi: OGOOMNTH, 3aKpENUTh U CHUCTEMATHU3UPOBATh 3HAHUS NPU PEIICHUU 3a]ad C
HKOHOMHUYECKUM CO/Iep)KaHUEM

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

[1P62 ymeHue onepupoBaTh MOHATUAMHU: CTENEHb YMCIA, JIOTapu(M dYHcia; yMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUYEHUI 1 NpeoOpa3oBaHMsl BhIPAKEHHUM CO CTENEHsAMH U jorapudmamu, npeoOpa3oBaHus
JTpOOHO-pallMOHATIFHBIX BEIPAKECHUI;

IIP63 ymeHue omnepupoBaTh MHOHATUSAMH: palMOHAJbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTENEHHbIE, Jorapu(PpMHUUECKHe, TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

IIpy6 ymeHue cBOOOJHO ONEPUPOBATH HMOHATHAMM: CTENEHb C IEJbIM IOKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEeHb C PpalUOHAIBHBIM IIOKa3aTeleM, CTElNeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, Jorapugm yucia, CHHYC, KOCHHYC ¥ TAHT'€HC MPOU3BOJILHOIO YHCIIA;

[Ipy8 ymeHue CBOOOJHO OMEpPHPOBATH MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas QyHKIHS,
KOMIO3ULMS (DYHKIMM, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUH; YMEHHME CTPOUTh Ipadukud (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJb30BaTh Ipaduku (YHKUMHA JUIS U3y4eHHs] MPOLIECCOB M 3aBHCUMOCTEH MpH pEIICeHUU
3aa4 U3 JPYTUX y4eOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynamMu 3aBUCUMOCTHU
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEpHpPOBATH MOHATHSAMHU: YETHOCTb
GyHKIMH, TEPUOAUYHOCTDh (PYHKIIMH, OTPaHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTb ()YHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
napamMeTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM.

[Ipyl8 ymeHume MOAETUPOBATH pEaJbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHKH, COCTaBIIAThH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATH IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHWEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEINN C MIOMOIIBIO T€OMETPUYECKUX TIOHATUN U BEJINYMH, PELIaTh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEeMaTHYECKOIOo aHaln3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro Xapakrepa,

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JAEITEeIbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02 Hcnonp30oBaTh COBPEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIpEeTalui nHHOpMaud 1
nH(}OPMALIMOHHBIE TEXHOJIOTUHU IS BHITOJTHEHUS 331a4 PO eCCHOHAIbHON AesITEIbHOCTH.

OK 04 DddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
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IIK 2.3 ITpoBOoANTE COOpP, MOHUTOPHHT U CUCTEMATHU3AIMIO IICHOBBIX IMOKA3aTeNIeH TOBAPOB, B TOM
YUCJIC C UCIIOJIB30BAaHUEM I/IHq)OpMaLII/IOHHBIX HHTCIICKTYaJIbHBIX TEeXHOJIOTHH.

IIK 2.6 PaccuuThiBaTh oka3arenu 3Q(HEeKTHBHOCTH MPEANPUHUMATEIHCKON NESITEILHOCTH, B TOM
YucCjie ¢ MpUMCHCHUCM IIPOIrpaMMHBIX ITPOAYKTOB.

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

3aganue:
1.Ilycts Brmaguuk nonoxui B 6ank 10 000 py0. o craBky 18% romoBsix. Uepes cKOJIBKO JIeT

€ro BKJIaJl cTaHeT OoJblie B 3,6 paza?
2. TpexnponeHTHBIN BKJIa1 B cOepOaHK, paBHBI a pyOisM, dyepe3 N JIeT CTAHOBUTCS PaBHBIM a
TPEXIPOLEHTHBIH BKJIaJ CTaHOBUTCS paBHLIM ax (1,03)". Uepes cKONBbKO JIET BKIaJ YTpOUTCs?
IHopsinok BbINOJHEHHUS PA0OTHI:

1. U3y4nuTh TEOPETUUECKYIO YacTh IPAKTUUECKONU PadOThI
2. Pemuth 3amaun

Xoxa padoTbl:
®dopmyna coXHBIX poleHToB: N=a-(1+0,0Ip)" , rne
a - TIepBOHAYAJIbHAS BEIMYMHA BKJIA/a,
N - CPOK BKJIAJa,
N - BeMYMHA BKJIa/1a Yepes n JIeT,
P - 4KCIIO TPOLIEHTOB.
3anauva 1. Bknaguuk nonoxkun B 6ank 30000 py6. moxa craBky B 8% romoBsix. Yepes CKOIBKO JIeT
€ro BKJIaJl BbIpacTeT B 5 pas?
Pemenue.
B namem crydae neHbru Ha BKIIaje OyayT HaKaIrJIUBaThCs MO cieayromen Gpopmye

$=30000(1+ )"
100
Hawm HeoOxoauMo HalTH 3HaYeHHE h TpU KOTopoM S 6yzaet pasHo 150000

150000= 30000(1+ )",
100

T.C pCHIUTh YPABHCHUC

5=(1+ )"
100
Pemmnth k0TOpOE HaM MOMOXKET ompeenenue jJorapudma. Bocrmoab30BaBIIUCE UM MBI TIOTYYUM
n=log,,5.
Hanee nepelinem Kk ocHoBaHHiO 10
n=log,;5= Ig_5 :
’ 19(1,8)
Teneps Bocnosb3yemcst Tabmuiield JorapuMoB UITH KaTbKYISITOPOM
0,699 _27
0,255
Takum 06pa3om, BKIaga Bo3pacTeT B 5 pa3 yepe3 7,3 JerT.
OrtserT: 2,7
3amava 2. B 6ank monoxwmm 10 000 py6 mox craBky 12% romoBsix. Uepes CKOJIBKO JIET €ro BKJIa/T
yIABOUTCS?
Pemenue.
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B Hamem ciny4ae JeHbrM Ha BKJIane OyIyT HAKaIUIMBAThCS 1O CIEAYIONeH Gpopmyrie
$=10000(1+ 22 )",
100
Ham HeoO6xoaumo HaliTh 3HaUYeHue n mpu kotopoM S Oynet paBao 36000
20000= 10000(1+ 12)",
100

T.€. PEIIUTh ypaBHEHUE

12
2=(1+—)".
100
Pemmts KOTOpOE HAM MOMOXKET OIpeiesieHue Jorapupma. Bocronp30BaBIIUCh UM MBI TIOITYYUM
n=log,,,2.
Hanee nepeiigeM k ocHoBaHuto 10
Ig2
n=log,,,2 =92
’ l9(1,12)
Tenepr Bocnonb3zyemcst Tabnuie gorapu@mMoB WK KaJbKyJIITOPOM
0,301
—=173
0,041
Taxum 00pa3oM, yaBOeHHE BKIIaaa Mpou3ouaeT yepes 7,3 JieT.

Otser: 7,3

3amaua 3. J[ByXIIpOIEHTHBIN BKIIaa cOepOaHKa, paBHBINA a pyOIsiM, uepe3 N JIET CTAHOBHUTCS PaBHBIM
a(1,02)", a TpexmpoleHTHbII BKnaj craHoBUTCA paBHbIM a(l,03)". Uepes CKONBbKO JET Kaablil MX
BKJIaJIOB Y/ABOUTCS?

Pemenue.

1) Jlns neproro Bkiaaa

2a=a(1,02)",
OTKyJIa
2= (1,02)",
n=|091,022.

Brruncnum Ha KalbKyasTOpe
|091,022:35, 002788
2) Jlast BTOpOro BKJIaaa
I’l:|091,032.
Brruncnum Ha KalbKyasTOpe
1091,032=23,449772.
OTBeT: 1Mo IEpBOMY BKJIaIy IPUMEPHO depe3 35 yer, a mo BTopomy — yepe3 23,5 roaa.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

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 HeyoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABWIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENIATh MPABMIIBHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 20

«PanmaHHbIi MeTO U3MepeHHsl YIJIOB BPallleHUsl M CBSI3b ¢ rpaaycHoil Mepoii. Haxoxaenue
3HAYEHUH TPUTOHOMETPUYECKHX QyHKIMID)

Heab padorbi: HayuuThcs mepexoauTh OT pPaAMaHHONW MEphl YIJIOB K TPaJyCHOH M OOpaTHO.
HayuuTcs HaxoauTh 3HaYEHUS] TPUTOHOMETPUUECKUX (DYHKIUH 10 ONpeAeTICHUIO.

IIpakTuyeckas padora popmupyer:

[Ipy6 ymMeHue pemaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLEHTHI, 10JIM U YacTH,
Ha JABW)XEHHE, pabOTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JacTH yIpaBlIeHUS TUUYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABIISATh BHIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJla4uM, UCCIIEOBATh MMOYYEHHOE PEIICHHE U OLICHUBATh MPaBAONOI00HOCTh PE3YIIbTATOB;

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

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

3aganme:
1. Belpasure B pajuaHax BEIUIHHY yIJIa, 33]JAHHOTO B Tpajycax
a) 150° 0) 450° B) 40°
2. BeIpasure B rpajgycax BEJIMYUHY yIJIa, 33JAHHOTO B paJIMaHax
a) 1"—0 0) 41 B %"
3. Ucnonp3ys ompeseneHns TPUTOHOMETpUYeckuX (YHKIUH, HaliAuTe 3HAKU dTUX (DYHKUMN a7
YTJIOB:
a) —210° 6) =

HOpﬂI{OK BbIITOJTHCHU A paﬁoTbI

1. PagnanHas u rpamycHas MEpPBI CBSI3aHBl 3aBUCHUMOCTBIO 180° = 7 paduan. IloaTOMy 1°= z
p

180°’

3HAYUT X ° = 1% a paouan.

) 9 180°
2. YToOBI BBIPA3UTh YToJl B TPAyCHON Mepe BOCIOIB3YHTECh COOTHOMIECHHEM 1pad = -

3. Ha‘-IepTI/ITe eHHHI/I‘IHYIO OKPY)KHOCTB, OTJIOKHUTEC 3aﬂaHHBH71 erJ'I, IIOMHA, YTO ITOJOXKHNTCIbHBIM
CUMTAETCS YroJl, OTKJIAABIBACMBIi IPOTUB YACOBOM CTPEJIKH, & OTPHUILIATEIILHBIM — IO YaCOBOW CTPEJIKE.

—CuHycoM yria o Ha3bIBA€TCS OpAMHATA TOYKU EAMHUYHOW OKPYKHOCTH, IOJYYEHHOM NpH
MMOBOPOTE HAYAJIBHOI'O paJnyca Ha yroJl .

—Kocunycom yria o HaspiBaeTcs abcuucca TOYKHM €AMHUYHON OKPY)KHOCTH, TOJYYECHHOU TpPHU
MOBOPOTE HAYAJIBHOTO PajJnyca Ha YToJI .

—TaHreHCOM yrna O HA3bIBACTCA OTHOIICHUC Op)II/IHaTI)I TOYKHU e,ZII/IHI/I‘—IHOI\/'I Opr)KHOCTI/I K €€
adciucce.

—KoTtanrencoMm yrna o Ha3bIBaeTCsl OTHOIIEHWE aOCIHMCCHI TOYKUA €IUHHUYHON OKPYKHOCTH K €e
OopAUHATE.
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Xopn paboThr:
1. BrIpa3ute B paguaHax BeJIMUUHY YIUIa, 3alaHHOTO B Tpajycax
a) 120° ©6) 225° B) 10°

a) 120°=—2—-120°=2% 6)225°=—-225°=2% B)10°=—"-10°=Z,
180 3 180 4 180 18
2. Belpasure B rpagycax BEJIMYUHY yIJIa, 33JaHHOTO B paJiMaHax
3T 2w 5T
s 0T BT

a) T=20.T o080 6) T =222 =400 B) T = 5= 1500
3. Mcnonb3ys ompeneneHus TPUrOHOMETPUYECKUX (DYHKIMHM, HalauTe 3HAKK ATUX (DYHKIMNA IS
YTJIOB:
a) —120° 6) =
[TocTpouM eOMHUYHYIO OKPY)XKHOCTh M OTJIOKHM JaHHBIE YIIbl. YTOI—120° OTKJIAAbIBAEM IO

yacoBoil cTpeinke. Touka, COOTBETCTBYIOIIAs yray —120° nexur B |11 uerBepTy, 3HauwT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

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

Kpurepun oneHku:

Ouenka "oTau4HO" cTaBUTCS, eciu paboTa BBIOJIHEHA B TIOJHOM O0BEME C COOJIFOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PadOTa BHINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJTHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKeHUH

IMpakTuyeckoe 3ansaTue Ne 21

«Hpeoﬁpa3OBaHne TPUTOHOMETPHUIECCKHUX Bblpa)l(eﬂlfli/i. OcHoOBHbBIE TPUTOHOMETPHUIECCKUE
TOXKIECCTBA»

Heas padorbi: HayunTbcs HaXOAUTh 3HAYEHHUS TPUTOHOMETPHUECKUX (YHKUUH, HCIONIB3YS
OCHOBHBIE TPUTOHOMETPHUECKHE TOKIECTBA.

IIpakTuyeckas padora popmupyer:

[Ipy6 ymeHue CcBOOOAHO OMEPUPOBATH TMOHATUSMHU: CTEMEHb C IENBIM IOKa3aTeleM, KOPEHb
HaTypaHBHOﬁ CTCIICHU, CTCICHb C paldOHAJBHBIM II0KAa3aTCJI€M, CTCIICHbL C )ICfICTBI/ITGJ'II:HBIM
(BelecTBEHHBIM) TTOKa3aTeNneM, JJorapudM 4rciia, CHHYC, KOCHHYC U TAaHT€HC MTPOU3BOJIHHOTO YHUCIIA.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats criocodsl penieHus 3agad NpoecCHOHAIbHOW NESTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
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OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie
MarepunanbHoe obecrnieyeHue:
WupuBuyanbHbIC 3aJaHNs, CIIPAaBOYHBIC MAaTEPUAITbI, KOHCTICKTHI JICKITHH.

3aganue:
HaiinuTe 3HaUYeHHUSI TPUTOHOMETPUYECKHUX (PYHKLUH, €CIIU U3BECTHO:

. 5 T
1) sinx=—, - <x< 7
13° 2

3 3m
2) cos = T <x< ~
8 m
tg x=——,-<x< T
)tg 15’2
IMopsiiok BbINOJIHEHHUSI PA0OTHI
1. 3anummre, 4TO JAHO B 3aJaHUH.
2. 3anumute (HOpPMYNBl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB, COJEpKaIIMe JIaHHYIO
(GYHKIHIO U Ty, KOTOPYIO HEOOXOIMMO HANTH.
3. Boipasute HeusBecTHylo ¢yHkiuio. Eciu HeoOXoaumMo u3BIE€Yb KBaJApaTHBIA KOPEHb, TO
OTIpEICITUTE 3HAK UCKOMOU (DYHKITUH, HCIIOJIB3Ys 3aJIaHHYIO YETBEPTh.
4. BoluncnuTe 3HAYEHUS BCEX HEM3BECTHBIX (DYHKIIHIA.

Xox pabdoThI:
HaiinuTe 3HaUYeHHUS] TPUTOHOMETPUYECKHUX (PYHKIUH, €CITH U3BECTHO:

3m
1) cos x= 0,8, —- <x< 27
. T
2) sin = 0,6,; <x< T
3w
3)tg x=—7,7 <x<m
31 o .
a) Jlano: cos «x= 0,8, > <x< 2m. Haittu: sin «, tg &, ctg «
Pemrenne:
1)3anumieM 0CHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO
cos? « +sin? «= 1
Beipaszum u3 Hero HCKOMyto QYyHKIHIO Sin X= +V1 — cos? «
Tak xak cuHyc B |V ueTBepTH MMeeT OTpULATENIbHOE 3HaueHue, To sin «x= —y1 — 0,64 = —/0,36 =
—0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
sin «

tg X=
g co0s X
[ToxcTaBUM M3BECTHBIE 3HAUYCHHUS U HailIeM HEU3BECTHYIO ()YHKITHIO
-0,6 6 3 0.75
0,8 8 4 ’
3) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

tg «<-ctga =1

tg x=

1
Bripasum U3 Hero uckoMyro QyHKIUIO ctg &= v

t 4 1 L
ctg x= ——= —1—
. g 3 3
0) Hano: sin «= 0,6,5 << T
Haiitu: cos &, tg «,ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin® x=1
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Beipazum u3 HEro HCKOMyo0 QYHKIHUIO cos <= +V1 — sin? «
Tak kak kocunyc Bo |l yeTBepTH oTpHuIaTeneH, To cos x= —/1 — 0,36 = —0,8.
2) 3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO

sin «
tg x=
g co0s X
[ToncTaBuM M3BECTHBIC 3HAUCHHS U HAMEM HEU3BECTHYIO (DYHKIIUIO
. 0,6 6 3 0.75
=== = —
9= 08~ "8 "2
3) 3anuiiemM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
tg x-ctga =1
1
Bripaszum u3 Hero uckomyro GpyHKIHIO ctg K= o=
t : 1 !
ctg x=——=—-1=
g 3° 3
3T
B) lano: tg «= — 5 <x<m
Haiitu: cos &, sin &, ctg <
Pemenue:
1) 3anuiemM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIAESCTBO
tg - ctga =1
1 1
Boipasum U3 Hero HCKOMyro QyHKIUIO ctg &X= P ctg <= —15
2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOMKIECTBO
1+tg? !
tg° X= ———
g ) cos? «
Bbipa3zum 13 HEro HCKOMy0 (QpyHKIUIO €0S X= * Tiots
g
1 1 4
Taxk kak kocunyc Bo |l yeTBepTu oTpunaTeneH, To cos X= — ==—7==—C= -0,8

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO
cos? « +sin® «x=1
Bripasum u3 Hero HCKOMyto QyHKIHO Sin = +V1 — cos? «
Taxk kak cunyc Bo || yeTBepTH MONOKUTENBHBIN, TO Sin <= +/1 — 0,64 =+/0,36 = 0,6.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COONIOIEHHEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "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
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
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IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTnyeckoe 3ansitue Ne 22
«IIpeoOpa3oBaHusi TPUTOHOMETPHUYECKHUX BbIpaskeHUil. @OpMyJibl CJI0KEHUSsA, YIBOCHHUS.
®opMy.ibl IPUBeEICHUD

Heas padorbl: HayunThcsi mnpeoOpa3oBBIBATE TPUTOHOMETPUYECKHUE BBIPAKCHHS, HCIIONb3YS
TPUTOHOMETPHUECKUE (POPMYJIBL.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MNOHATHSAMH: CTEMEHb C IIENBIM IIOKa3aTejeM, KOPEHb
HATypaJIbHOM CTENEeHM, CTENeHb C PalUOHAIBHBIM IIOKa3aTejeM, CTelNeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, JorapudM 4uciia, CHHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBHOTO YUCIIA;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

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

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaO0OTATh B KOJUICKTHBE U KOMAaH/IC

MarepuanbHoe obecrneyeHue:

WuauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JEKIUI.

3ananmue:

c0512°c0548°—-sin12°sin48°
c0354°3-)sin36°+cos36°-si27254° 3 3
T T
2. JlaHo cos x= -2 cosff = ——; m <x< T <p <7.

25"’
Haiigure sin (< —f).

1 .Berunciure

sin(x—pB)cosf+cos(a-p)sinf _
cos(a—B)cosB—sin(a—p)sinf -

3.JlokaxxuTe TOX1eCTBO: tga

IMopsiiok BbINoOJIHEHUS PAOOTHI

1) 3anummTe 3agaHKMe M ONPEACIUTe, KakuMH (OpMylTaMH TPUTOHOMETPHH  HYKHO
BOCIIOJIb30BaThCA.

2) Ilpumenute 3TH GOPMYIIBI.

3) YopoctuTe mOJyYMBIIEECS BbIpaKEHHE. BbIYMCINTE, €coM 3TO HEOOXOAMMO, 3HAUYCHHE
BBIPKEHUS.

Xoa peuieHus:
c0S71°¢0526°+5sin71°sin26°

Sin20°co0s25°+co0s20°sin25°

1.Breruncnure

Pemenne:
c0S71°-c0s26° + sin71°-sin26°

sin20°- cos25° + cos20° - sin25°
Jlnis peieHus: HaM HEOOXOAUMO HCTIOIb30BaTh POPMYJIbI CIIOKEHHUS:
cos(a £ B) = cosa - cosf + sina - sinf
sin(a + B) = sina - cosf * cosa - sinf
cos71°- cos26° + sin71°-sin26° cos (71°—26°) cos45°
sin20°- cos25° + c0s20° - sin25°  sin (20° + 25°)  sin45°

. 8 y :
2. lano sin o= —; cosP = g; g <oe<m 0<f< g Haiigure sin (< +).

= tg45° =

Pemenue.
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s peleHus HaMm HY)KHO HCII0JIb30BAaTh bopmymy CIIOKCHHUS
sin(a + B) = sina - cosf + cosa - sinf8
Ho nam HeusBecTHBI 3Hauenus cos X u Sinf.
Halinem cHavana 3TH 3Ha4€HUs, UCIOJIb3Ys] OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO:
cos? « +sin? «= 1
Beipazum u3 Hero uckomyo QyHKIH oS X= +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tak kak kocunyc Bo Il yerBepTH oTpHuaTeneH, 10 oS X= — [l —— = — |[———= ——.
289 289 289 17

. . 16 25 16 9 3

Tak kak cunyc B | yeTBepTH MONOKUTENBHBIN, TO Sinf = |1 — 2o T m A Em T

[ToncraBuM HaiiieHHBIE 3HaUEHHS B (HOPMYITy M BBIYUCIMM 3Ha4YeHue Ssin (X +f).

84(15)3 32 45 13

sin(x +ﬁ) —ﬁ c _ﬁ

5 85 85 85

sin(«x—pB)cosf+cos(a—B)sinf
cos(a—pB)cosB—sin(a—B)sinp =tga

3.JlokaxXxuTe TOXKIASCTBO:

Jloka3aTenbCTBO.
Beimuiem oTienbHO JIEBYIO YaCcTh TOXKIIECTBA U MPeoOpazyeM ee, HCIOIb3ys (POPMYIIBI CIT0KEHUS:

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

cos(a — B) cosB — sin(a — B) sinf  cos(a—f +B) cosa
tg o= tg o

ToXIeCTBO JOKa3aHO.
Bo3moskeH u Ipyroit croco6 J1oka3aTenbCTBa:
Sin(«< —f) cospB + cos(a — B) sinfs
cos(a — B) cospB — sin(a — B) sinf
(sina - cosp — cosa - sinf8)cosP + (cosa - cosf + sina - sinf)sinf
~ (cosa - cosP + sina - sinf)cosf — (sina - cosp — cosa - sinf)sinf
PackpoeM CKOOKH U MPHUBEIEM ITOT00HBIE CTaraeMble
_ sina - cos?B — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin ,[)’
 cosa - cos?B + sina - sinf - cosf — sina - cosp - sinf + cosa - sin?f
sina * cos?p + sina - sin?f  sina(cos?p + sin?f)  sina
 cosa - cos?f + cosa - sin?f cosa(cos?f + sin?B)  cosa
tg = tg «

=tga

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIeN0BaTENIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansiTue Ne 23

«IIpeoOpa3oBaHusi TPUTOHOMETPHUYECKHUX BbIpaskeHuii. [IpeoOpa3oBanue cymmbl
TPUTOHOMETPHYECKUX (PYHKIMI B IPOU3Be/IeHUE, TPeodpa3oBaHue MPOU3BedeHHA
TPUTOHOMETPHYECKUX (PYHKIMI ¢ CyMMY)»

Heabp padorbl: HayuuTbes mnpeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOIB3YS
TPUTOHOMETPHUYECKHE (DOPMYIIBL.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH IMOHATHUSMH: CTENEHb C LEJIbIM I[IOKa3arejaeM, KOpEHb
HaTypaJbHOM CTEIMEeHM, CTENEeHb C PAIMOHAIBHBIM II0Ka3aTeeM, CTENeHb C JeHCTBUTEIbHBIM
(BellecTBEHHBIM) TTOKa3aTeNeM, JIorapuM 4uciia, CHHYC, KOCUHYC U TAHT'€HC ITPOU3BOJIBLHOTO YUCIIA;

IIpakTnueckas padora popmupyer:

OK 01 Boi6upats criocodbl penieHus 3aad npohecCHOHATBHONM NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

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

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBHI JICKIIHIA.

3aganme:
o sin78°-sin42°
1. HaI/I,I[I/ITC 3HAYCHHUC BbIPAXKCHUA! ———————
c0S878°—c0s42°
tg(180°—a) cos(180°—a)tg(90°—a)

sin(90°+a)ctg(90°+a)tg(90°+a)
sin2a+siné6a
= tg4a

2. YHpocTUTe BbIpaKEHUE:

3. JloKaxxuTe TOKIAECTBO: ————————
cos2a+cosé6a

IMopsiiok BbINOJIHEHUS PAOOTHI

1) 3anummTe 3agaHKMe W ONPEACIUTe, KakuMH (OpMylIaMH TPUTOHOMETPHH  HYKHO
BOCIIOJIb30BaThCA.

2) Ilpumenute 3TH GOPMYIIBI.

3) YopoctuTe MOJyYMBIIEECS BbIpaKEHHE. BbIYMCINTE, €CIM 3TO HEOOXOIMMO, 3Ha4YeHHE
BBIpKEHUS.

Xoa padoThi:

sin68°—sin22°

c0568°—c0s22°

I[J'IH pPCHICHUA HaM HY>KHO BOCIIOJIb30BATHCA (I)OpMYJ'IaMI/I Hp606pa3OBaHI/I$I CYMMBI U Pa3HOCTU

TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEIACHHE:

1. Haiinute 3HaYeHNE BHIPAKEHUS:

a+p a—p
cosa + cosf = 2cos o oS —
. a+p a-p
cosa — cosf} = —2sin sin—
a+ a—
sina + sinf = 2sin > p * cos > F
. , at+p . a-p
sina — sinf3 = 2cos 5 sin—
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Pemrenue.
68° 4+ 22° . 68°—22°
sin68° — sin22° 2cos i *sin i 2c0s45° - sin23° cos45°

c0s68° — cos22°

_ogin 08 42- 22° . 08 ; 22°  —2sin45° - sin23° sin45°

= —ctg45° = -1

sin(180°+a)-tg(x—180°)-cos(360°—a)

2. YIpocTuTe BhIpAKEHHUE:
P p ctg(g—a)-ctg(7t+a)-cos(37n—a)

[Ipu pemieHun >TOro 3agaHUs HYXKHO MPUMEHHUTH (HOpMyInbl mpuBeneHUs. s 3Toro BCOMHUM
MHEMOHUYECKOE MTPaBUIIO:
1) Ha3zpanue ¢yHKIIMU HE MEHSETCS, €CIIU K apTyMEHTy o IpuOaBisieTcss —mtN  Wiu 7.

TL' s
Hazpanue GpyHKIMN MEHSETCS, €CIIM K apryMEHTY o IpuOaBisieTcst — 2 Tt I — N, N- HEYETHOE YHCIIO.
2) CtaBUTCS 3HAK UCXOIHOW (DYHKIIMH, CUUTAs , UTO Oi- OCTPBIA YTOJI.

Pewenue:
sin(180° + a) - tg(< —180°) - cos(360° —a)  —sina-tga-cosa  cosa  cosa
o 3 - . v (—cgj - - cosa
ctg(z — ) - ctg(m + a) - cos(5 — a) tga - ctga - (=sina) ctga Sina
cosa * sina )
= ——— = sina
cosa

sina+sin3a+sin5a

3. JloKaxxuTe TOKIACCTBO: =tg3a

cosa+cos3a+cos5a
Jlnsi pemieHUs HaM HY)KHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH
TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEIACHHE.
Pemenue.

sina + sin3a + sinba

= tg3a
cosa + cos3a + cosba g
Beinuiem oTeNbHO JIEBYIO YaCTh TOXIECTBA U MPEOOpazyeM ee, UCIOb3ys (HOPMYJIbL:

3 3 ) 3 3 3 . a+sa a—-5a . . .
sina+sin3a+sins5a (sina+sin5a)+sin3a _ 2sin 5 05— +sin3a __ sin3a-cos (—2a)+sin3a _

a+5a a-5a
*COS 2

Bocrmonb3yemcst 4eTHOCTBIO KocuHyca cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a + 1) sin3a

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

= = = =tg3a
cos3a - cos2a + cos3a  cos3a - (cos2a+1) cos3a g

tg3a = tg3a
ToxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJIIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
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IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEHU
IIpakTuyeckoe 3ansaTue Ne 24

«IlocTpoenne rpaMkoB TPUTOHOMETPUYECKUX PYHKIUI ¢ MCIIOJIb30BAHUEM
reoMeTpuYeCcKUX Nnpeodpa3oBaHui»

Heas padorbl: HayuuThcst CTpOUTH TpapuKH TPUTOHOMETPUYECKHX (PYHKUUH C IOMOIIBIO
peoOpa3oBaHui U UCCIIE0BATh UX CBOMCTBA

IIpakTuyeckas padora popmupyer:

[1P65 ymeHue omepupoBaTh MOHSATHSIMU: paloHaTbHAs (YHKIMSA, TOKa3aTenbHas (QyHKIMS,
creneHHas QyHKIus, JorapudpmMudeckas GyHKIHS, TPUTOHOMETpUYECKHe QYHKIIUU, 0OpaTHBIE (DYHKITUH;
YMEHHE CTPOUTH TpadUKHd U3YYCHHBIX (DYHKIUH, UCIIOJIB30BaTh TpadUKH MPH U3YyYCHHH MPOIECCOB U
3aBHCUMOCTEH, TPU PEIICHUH 3a1ad M3 JPYTUX YYEOHBIX MPEJAMETOB M 3a7ad M3 PEajbHOW >KU3HHU;
BEIpaXaTh POPMYJIaMHU 3aBUCHUMOCTH MEXTY BEIIMUYNHAMU;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (QyHKIUS,
KOMITO3UIMST (PYHKIMMA, JMHEHHAs (QYHKIHS, KBaaparudHas (QYHKIHs, CTCIICHHAs (YHKIUS C IEIBIM
nokaszarejieM, TPUTOHOMETpUYeckue  (YHKIHMH, OOpaTHblEe  TPUTOHOMETPUYECKHE  (YHKIIUH,
MoKasareibHas ¥ Jiorapupmudeckas (YHKIMH; yMEHHUE CTPOUTh Tpaduku (YHKIMH, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJb30BaTh Tpaduku (YyHKIMNA JUIsI U3yYEHHsI MPOIECCOB M 3aBHCUMOCTEH MpH pPEHICHUH
3ajja4 U3 JPYruX YYeOHBIX IMPEIMETOB U M3 PEATbHOHN >KU3HU;BBIPAXKATh (POPMYJIAMHU 3aBUCUMOCTH
MEXTy BEIMIMHAMH, YMEHHE CBOOOIHO ONEPHPOBATH MOHATHSAMH: YETHOCTh
(GYHKINHU, TIEPUOUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
GbyHKUM, HauWOONbIIee W HAWMCHbBIIEE 3HAUYCHUsS (PYHKIMH Ha TPOMEXKYTKE;, YMEHHE IPOBOJIUTH
ucclieIoBaHue (PYHKIUH; yMEHUE
WCTIOJB30BaTh CBOWCTBa W rpaduku (QYHKIUH A pemieHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napaMeTpamu; U300pakaTh Ha KOOPIAMHATHOMN MIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB
1 UX CHUCTEM;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crocoObl pemeHus 3a1ad npoecCUOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIUU U
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEIbHOCTU

OK 03[1nanupoBaTh M peain30BbIBaTh COOCTBEHHOE NMPO(ECCHOHATIBLHOE U JINYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATEIbHOCTh B NpOoQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHMUS 10
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX CUTYAIHSIX

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

MarepuanbHoe o0ecnieyeHmne:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3amanme:
[MoctpouTs rpaduk pyaknun y = 3sin (x — %). 3anucath CBOICTBa 3TOM PyHKIUH.

Ilopsinok BbINOJHEHHSI padOThHI:
ITpu nocTpoernu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPa30BAaHUSIMU TPAPHUKOB.

1.y = f(x) + b — rpapux ¢ynkiuu mnomydaercs u3 rpaduka ¢yskium Yy = f(X) myrem
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nmapajuIeIbHOTO TepeHoca 3Toro rpaduka Ha BeaudnHy Baoias o OY. Ilpu stom, ecim b>0, To rpadux
¢ynkun f(X) + b pacmonaraercs Boie rpadpuka Gpynkuuu f(x), ecau b<0, To HuKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpuk PyHkuu moxydaercs u3 rpaduka GyHkuuu y = f(X) ¢ MOMOIIBIO
napajuIeNIbHOTO TIepeHoca 3TOro rpaduka Ha BenuuuHy b Baonb ocu OX, mpu 3tom, eciau b>0, To ciBur
BJICBO, a eciii b<<0, TO CABHUT BIPABO.

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

4.y = a f(x) — rpadbux ¢yHKIMU moiydaercsa U3 rpaduka ¢yHkuum y = f(X) ¢ MOMOIIBIO
pacTshKeHUs WK cxaTus rpaduka no ocu OY nmponopruoHanbHO KOG PUIUEHTY a, TpudeM,

eciu @ > 1, To Bce opanHaTHI rpaduka af(X) yBelInIuBarOTCs B @ pa3, eciu a < 1, TO yMEHBIIAIOTCS
B a pa3.

5.y = fla X) — rpabpuk yHKIuH moaydaercs u3 rpadpuka QyHkimumH y = f(X) ¢ MOMOIIBIO
pacTsHKeHUs WK CKaTHsl BAOJIb oc OX MpONnopiuOHANbHO KOAPOHUIMEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, eciu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y= | f (x] - JJISl IOCTPOEHUS ATOTO rpaduka HYyKHO NMOCTpPOUTh Tpaduk pyHkmmm y = f(x) u

oto0pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOPhIE PACIIONOKEHBI HHXKE STON OCH.
[Tocne moctpoenus rpaduka npoBeauTe uccieaoBanre GyHKIUHU M0 o0IIei cxeme.

Xox padoTsbl
[Toctpouts rpaduk pynkuuu y = 2cos (x + g) 3anucath CBOMCTBA 3TOM (DYHKIIUU.

Chauana nmoctpouM rpaduk QyHKIHHA Y = COSX

™ T
[lepeneceM rpaduk QyHKIMH Y = COS X Ha 3 BJIEBO. [Tonyuum rpaduk pynkuuu y = cos (x + ;).
PactsiHeM rpaduk nonyuuBiieiics GpyHKIuu B 2 pasza B1ojb ocu OY.

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

Uccnenyem ynkiuto mo oOmiei cxeme:

1. D() =R;

2. E(y)=[-2;2]

3. y=0,nmpux=n/6 +zn,n€Z

4. ®yHKuus 00IIero BUaA.

5. dyHkuus ~ HEeMOHOTOHHas, mnpu  x€(2n/3+2mn;  5n/3+2an)-¢dyHKUus  BO3pacTacr;
npu x € (-7/3 + 2an;2 ©/3 + 2an) — pyHKIMs yOBIBACT;

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

7. T=2x.

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO U aKKypaTHO BBINOJHEHHI 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 NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTu pabOTHI HE MO3BOJISIET C/IeNIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHUsI 1 HEPABEHCTBA
IIpakTuyeckoe 3ansiTue Ne 25
«IIpocreiiline TPUroHOMeTPUYECKHE YPABHEHHUS] U HEPABEHCTBA
Heanb padorbl: HayuuThcs pemars npocteiine TPUroHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA

IIpakTuyeckas padora popmupyer:

[1P63 ymeHme omepHpoBaTh MOHATUSMH: palMOHAIBHBIE, HpPpAIOHAIBHBIC, ITOKa3aTEeNIbHBIE,
CTEIEeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHnue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE IPe0Opa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHUI M HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHEHUM, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UppalyOHaIIbHBIE, [I0Ka3aTeNbHbIE, CTEIIEHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pEIIaTh YPABHEHUsI, HEPABEHCTBA U
CUCTEMBI C IOMOIIIbIO PA3IMYHBIX IPUEMOB; PEILIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C 1APAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUsS MAaTeMaTH4eCKUX 3aJad W 3a1ad u3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

Boinosinenue padorsl cnnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upate crioco0Obl penieHus 3agad NpoecCUOHAIbHOW NeSTEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnonb30oBaTh COBPEMEHHBIE CPEICTBA MIONUCKA, aHAJIM3a U UHTEpPIpEeTaluy UHpOopMaluu u
MH(pOPMAaLMOHHbIE TEXHOJIOTHH JUIsI BHITTOJIHEHUS 3a/1a4 PO(pECCUOHATBHOMN 1eATEIbHOCTH

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

3ananmue:
Pemte TpuroHoMeTpuueckrue ypaBHEHUS:
1) cos3x =0

2) sin (22 —2) = -1

3) 3tg (4x + g) =—3

4) ctg (2x+%) = —\/3—§

5) sin4x - cos3x + cos4x - sin3x = %

Ilopsinok BbINOJHEHHSI padOThHI:

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

2. PemuTh ypaBHEHHE.

3. 3ammcarhb OTBET.

Xox pa0doThI:
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Pemmre TPUTOHOMETPUIECKHE YPABHEHUSL:
1) sin2x =0
DTO0 ypaBHEHHE OTHOCUTCS K YaCTHBIM CITy4asiM, IIOATOMY KOPHU HaXOASTCS 1O popmyre

xX=mnn, neZzZ
AXXXXXXXXXXX 2x = nn,nez,
T
) X = En, neZ
OTBeT: X = S nez
s
2) cos (Sx + 5) =-1

OTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM Ciy4asM, I[O3TOMY KOPHH HaxoJsATCs 1Mo Qopmyme

x=m+2nn, n€Z

XXXXXXXXXXXX
T
5x+§=n+2nn, nez
T
5x =7t—§+27m, nez
21
5x = 3 + 271n, nez
21 N 21 7
x=—+—n, ne
15 5
o 2T 4 2n 7
TBET: X = —-+—n, nNe
15 5
3) 2cos3x = -1
1
Paznenum 06e yactu ypaBHenus Ha 2. [loay4yum ypaBHEeHHe: €OS 3x = — >
DTO ypaBHEHHE HE SBJISCTCS YaCTHBIM CIydaeM, a = — % |a| < 1. IlosToMy OHO MMEET pellieHHeE,

KOTOpOe HaxoAuTcs 1o ¢opmyne: x = arccosa + 2nn, nez

1
3x = tarccos (— E) + 2mn, nez
1
3x = £(m — arccos E) + 2mn, nez
I
3x = £(r — §) + 2mn, nez

2T
3x =+ 3 + 2mn, neZ

+ 2T + 2T 7
x=+—+—n, ne
, , -9 3
OtBeT: X = i;ﬂ + ?nn, nez
T\ _ _¥3
4) tg(6x—z) ==
YpaBHEHHE UMEET pelieHne, KOTOpoe HaxoauTcs o popmyne: x = arctga + nn, nezZ
s V3

6x — 1 = arctg -3 + ntn, nez

DyHkIWs y = arctgx HeueTHas, moatomy arctg(—x) = —arctgx.
m V3
6x —— = —arctg— + nn, nez
4 3
T I
6x—Z=—€+nn, nez
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6x = — gn+ 7 + 7n, neZ
6x = 12 + 7n, nez
= l + nn nez
=T
OTBeT: X = 2 + En nez
' 72 6
5) cos6x * cos3x + sinbx - sin3x = ?

Buum, 4TO JI€BYIO 4aCTh MOKHO CBEPHYTH 110 (POPMYJIaM CIOKEHHS:
cos(a £ B) = cosa - cosf + sina - sinf
V3

cos(bx — 3x) = >

3x = —
COS 5Xx )

Tenepr ypaBHEHUE SIBIISIETCS IPOCTEHIIINM, U €T0 KOPHU HaXoAATcs 10 popmyIie:
x = +arccosa + 2nn, neZ.

3x = iarccosg + 2nn, neZ

3x = i—%+ 2mn, neZ
m 21
X = iE-F?Tl, nez
m 21
OtBer: x = iﬁ+?n, nez

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOIMMOM TOCIEeI0BAaTEIbHOCTH JIEUCTBHI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IpakTuyeckoe 3ansitue Ne 26
«Tpuronomerpuyeckue ypaBHeHHs U METOABI MX PeLICHUS»

Ieas pabdorbl: HayunThcs pemars TPUTOHOMETPUYECKHE YPABHEHUS, CBOISAIIMECS K TPOCTEUIIINM.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHUIO:
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[1PG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HpPpAlMOHANbHbBIE, IOKa3aTelbHBIEC,
CTETEeHHbIE, TorapuMuUecKre, TPUTOHOMETPUUIESCKUE YPABHEHHSI U HEPABCHCTBA, UX CHCTEMBI,

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECCTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTeMa YPaBHEHUM W HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHHM, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppaloHaNbHBIE, MoKa3aTelbHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE peliaTh ypaBHEHUs, HEPABECHCTBA U
CUCTEMBI C IOMOIIbIO PA3IMYHBIX IPUEMOB; pelllaTh YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM;
MIPUMEHATh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI ISl PEIICHUS MAaTeMaTHMYeCKUX 3ajad W 3a7ad u3
pa3IMyYHbIX 00JaCTel HayKH U pealibHOM JKU3HH,

Brinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHUIO:

OK 01 Bpei6uparp ciocoObl perieHus 3aj1a4 npoecCHoHaIbHON AeATEPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CpPEICTBA MIOUCKA, aHAJIM3a U UHTEPIpeTaluu UHpopMaluu u
MH(OPMAIIMOHHBIC TEXHOJIOTUH JJIs BRITIOTHEHUS 33124 POo(eCCUOHATBHON ACSITeIbHOCTH

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

3aganme:

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUSA:
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, KakKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSM.

2. Ecnmun HeoOXoIuMO, BBEJUTE HOBYIO NMEPEMEHHYIO M DELINTE ypaBHEHHE OTHOCHTEIBHO ATOM
nepemeHHo. llocime pemieHMss ypaBHEHHMS C HOBOM IEPEMEHHOW BEpHHUTECh K 3aMeHe. J[omkHO
MOJIYYUTBCS MPOCTEHIIEE TPUTOHOMETPUYECKOE YPAaBHEHUE, PEIIMB KOTOPOE, MOIYyYUM KOPHHU JaHHOIO
ypaBHeHus. [lomHHTE, UTO, €ClM ypaBHEHHE COJEPKUT (QYHKIHUH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTb UX 00J7acTh ONpeaeIeHHs.

3. Ecnmn ypaBHeHHWE MOXHO TIPEACTAaBUTh B BHJE NPOM3BEACHUS HECKOJIBKUX MHOXKHTEIEH, U
IpaBas 4acTb PaBHA HYIIO, TO PA3JI0KUTE JIEBYIO YacTb HA MHOXXMTEIM U MCIOJB3YH IIPaBUIIO, KOIAA
MIPOU3BEJICHNE pPaBHO HyM0. [IpUpaBHAB KaXKIblii MHOXHTEIb K HYJIO, IIOJIYYMM HECKOJIBKO
IPOCTEUIINX YpaBHEHUH, KOTOpbIE HEOOXOAMMO PEIIUTh, YUUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBET.

Xox padoThI:

Pemnre TpUroHOMETpUYECKUE YPABHEHUS:

1) 2cos?x + cosx = 1

Pemenrne.

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

IIycTh cosx = t, Tora Haue ypaBHEHHUE IPUMET BUJT 22+t =1

[IepeneceM | B JIeByIO 4acTh U MOJTYYUM ITOJIHOE KBAJAPATHOE YPAaBHEHUE

2t +t—-1=0
D=1-4-2-(-1)=9, VD=3
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BepneMcs k ctapoit mepeMeHHOM:
1
cosx = —1 WIn coSxX = -.

HOHY‘H/IJ'H/I aBa HpOCTeﬁHIHX TPUTOHOMCTPUUCCKHUX YPABHCHUA, IECPBOC OTHOCUTCA K YaCTHBIM
CIIydasiM, a BTOpOE pemraeTcs 1o obieit popmysie. Permum ux.
Dcosx = —1
X =m+ 2nn, neZ
2)cosx = %

1
X = iarccosi + 271n, nez

T
X = i§+2nn, nez

OtmBeT: X =W+ 2nn, x = ig + 2nn, neZ
2) 2cos*x + sinx —1 =10
Pemenue.
DTO ypaBHEHHE COACPKUT pasHOMMEHHbIE (DYHKIIMHU, TIOSTOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
HE TIOJTyYUTCS.
Bocnonbe3yemcsi OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM U BBIPa3UM OJHY (DYHKIIHIO uepe3
ApYyryto:
cos’x + sin®x =1
cos’x = 1 — sin’x
2(1 —sin?x) + sinx —1=0
2 —2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin’x —sinx —1 =10
DTO ypaBHEHHE C TIOMOIIBIO BBEJICHUS HOBOM MMEPEMEHHONW MOXHO MPHUBECTH K PEUICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[Iycts sinx = t, Toraa Haile ypaBHEHUE IPUMET BUL: 2t —t—1=0
D=1-4-2-(-1)=9, VD=3

L _1-3_ 1
1~ 4 - 4
B e S
274 4

Bepremcs k cTapoii mepeMeHHOM:
. . 1
sinx =1 1581078 sinx = —-.

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

1) sinx =1 X = g + 2nn, neZ
2) sinx = —%.
x = (—1D)"arcsin (— %) + mn, nezZ
x = (D" (— E) + mn, nezZ
6

n+1 T
x=(-1) 3 + mn, nez

76



i i
OtBeT: x = > + 2mn, x=(—1D)""1 =+ nn, neZ

6
3) 5ctg?x — 8ctgx +3 =0
Pemenue.
OTO ypaBHEHHME C IIOMOILIBIO BBEJICHUS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilycth ctgx = t, TOrja HalIe ypaBHEHHE IpUMeT Bu: 5t2 — 8t + 3 = 0
VYuuteiBaem O/13 x # mn, neZ
5t2—-8t+3=0

h=—5 =06
8+2
T

Bepremcs k cTapoii mepeMeHHOM:
ctgx =1 I ctgx = 0,6.

Pemum nx.
Dctgx =1
x = arcctgl + nn,neZ
T
X = Z + nn,neZ
2)ctgx = 0,6

x = arcctg0,6 + n, neZ
OTtBeT: x = % + n,x = arcctg0,6 + mn,neZ

4) cos2x + cos4x —cos3x =0
Pemenue.
Hcnons3yst hopMyIibl IpeoOpa3oBaHUsl CyMMBI U pa3sHOCTH (YHKIHIA B TPOU3BEACHUE, PA3TI0KAM

MpaByl0 4aCTh YPAaBHCHHUS HA MHOXXUTCIIU:
2x+4x 2x—4x
2cos .

2c0s3x - cos(—2x) —cos3x =0 cos(—2x) = cos2x

2cos3x - cos2x —cos3x =0

cos3x(2cos2x —1) =0

cos3x = 0umm 2cos2x —1 =0

HOJ'Iqu/IJ'II/I JaBa HpOCTCfIHIHX TpI/IFOHOMCTpI/I‘IeCKI/IX ypaBHCHI/ISI, HCpBOe OTHOCUTCA K 4YaCTHBIM
cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.

—cos3x =0

Dcos3x =0 2)2cos2x —1 =0
T _
3x =S +mn, neZ Zcos2x _11
T T Dy = —
x=—+=-nnezZ cosex 2
6 3 T
2x = ig + 271n, nez
T
X = ig + nn, nez
OTBeT: X =%+§n, X = ig+7m, nez

5) ZSinz(n—x)+5cos(3?n—x)+2=0

Pemenue.
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CHayasna Hy)KHO IPUMEHNTH (QOPMYITBI IPUBENEHHS:
sin?(m — x) = sin’x
3 )
cos (=== x) = —sinx
[onyunm ypaBuenue: 2sin’x — S5sinx +2 = 0

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHOM MOXHO IPUBECTH K PELICHHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

I[lycTh sinx = t, TOrJa Halle ypaBHEHUE NpUMeT Bu: 2t — 5t + 2 = 0
D=25-4-2-2=9, VD=3

o 5-3 1
1= 4 - )
. 5+3 8 )
274 T4
BepneMcs k ctapoit mepeMeHHOM:
sinx = % 1581071 sinx = 2.
Dsinx = % X = (—1)”arcsin% + tn, nez 2)sinx = 2 YpaBHEHHE HE UMEET PelIeHui, T.K. 2 > 1

X = (—1)”%+ mn,

Otser: x = (—1)" % + 7mn,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurtepun ounenku:
Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM

HEOOXOMMOI TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE NPABWJIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aIMCHU U BBIYUCIICHUA.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh IMPABUJIIbHBIC PE3YyJbTAaThl U BBIBOJBI, B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPHUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 27

«UnciaoBasi  NMOCIEAOBATEIBHOCTb, CHOCOOBI  ee  3aJaHMsA, BbIYHMCJICHHE  YJICHOB
nociaenosareabHocTH. [Ipenes nocaenosareabnoctu. Haxoxxaenue npenesioB GyHKIHN»

eab padoThi:
Hayuuthcs pemars 3aaun, CBSI3aHHBIE C YMCIOBOM MOCIEN0BATENbHOCThIO. HayunThCsl BBIUUCITATD
o]

o 0
npeaenbl GyHKIUMA, pacCKphIBaTh HEOMPEIETICHHOCTH (6) 5| (;)
IpakTuyeckasi padora popmupyer:
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[IPy9 ymenue cBOOOIHO ONEpPUPOBATH MOHATUSAMU: MOCIEAOBATENBHOCTh, apudmMeTnyeckas
MpPOrpeccusi, TeoMeTpUYecKasl Mporpeccus, OCCKOHEYHO YOBbIBAaIOIIas Te€OMETPUYECKas MPOrPecCus;
YMEHHeE 3a/1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (HOPMYIL.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoOsl perieHus 3a1a4d npodecCHOHATbHON JAeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

MarepuanbHoe obecniedenue: VHauBuiyabHble 3aJaHusl, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

3aganue.
1) Pemuts 3a1aun Ha YUCIOBYIO M1OCJIEOBATENBHOCTD.
2) BerurciuTh mnpeaetbl GyHKIHiA

3ananue 1 3aganue 2
1. HaiiT BOCEMOM 4JIEH ITOCJICIOBATEIBHOCTH;
1. 2. 3. n . . x“—2x-3
2 3 2w 6.lim, 3 ——
. Haittu HoMep umcna 3 B mociie10BaTeIbHOCTH:
Zn + 1 ) x2-1
= — 7.lim,_,, ey
3. BEIUncauTh:
2 —_
lim (3x —8x+5) 8.lim,_, 6";75"4
x—>—2 xe=2x
4lim,_,, Y21
' xX-2 1 _ 5o
v 9.lim,_,, Y21
Moo ax
x%2-16 \/_1—2
5.lim, ,— —, 10.lim,_,; —

Ilopsinok BbINOJIHEHHS padOThI:

BauMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHUS.

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

Xoa pa0doThI:
3amganue Nel

2n-1

y _ ,)
1. I[CBHTLII/I YJICH IIOCJIIECA0BATCIbHOCTHU Ch (m> paBeH ¢
(2 9 1) 17 17 17

? T \Vo3+3

TV 2vies . T 2vies
2. Homep umcia 6, ABISIOIIETOCS YWIEHOM MOCIEA0BATEILHOCTH a, = n® — 5n  paBeH?
6=n%-5n
n%-5n-6=0
n;=6
n,=-1 —[IOCTOPOHHUI KOPEHB T.K. HOMEP HE MOKET OBITH OTPHIIATEIHLHBIM YHUCIOM.
OtBeT: N=6.

3amanue No2
o 0
Haiigure nmpenens! mpeaBapuTeNsHO H30aBUBIIKUCH OT HEOTPEACIEHHOCTH (5)
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2_ _
x*—81 (9) =1im E226%9 _ iy X9 im 28 = im2 = 2;
0 x-9 Xx(x-9) Xx—9 X x—9 9 x-3

2. limX_,lxzz—X_s = (9) = Jjm &0 llm(x +5)= llm(l +5) = llm(6) =6

x-1 x-1)

x> +4x—-5=0 {x1+x2=—4_>{x1=—5

x1+x2=—5_ 2—1

3 i Vatx—Ja=x _ (E) - lim (Vatx—Va—x)(Va+tx+va-x) _ - lim Wa+0)?-(a=x)? _ li atx—-a+x
) - x T \o/ T x-0 x(Vatx+va—x x—>0 x \/a+x+\/a —x) x50 x(Vatx+va—x)
im,_, im 0 - = lim )

. 2X . 2 . 2
L o s Bl L B e el L Y e R L B zr LLO Va r’

Brranciuts npeaensl UMEIINE HEOTIPEACIEHHOCTh (;)

3
4. i x3+2x243x+4 _ (oo _ li B atEts li Ht@td _ . 1404040 _ _1_ 1,
My s =) T M e = Im 55— = lim =lim =-=-;
X2 +3x“+2x+1 o5} x—o00 3X° = +_3+_+_ X—00 4+;+X—2+x—3 x—o00 4+0+0+0 X—00 4 4
X X
5 ) 2x3+3x2+x 24341
. 2x343x%4x ) . 3t ats . Tz . 2+0+0 2
5. lim =——"== (—) = lim £5*—* = |im =& = lim = (—).=+00
X—00 x2+4 [ee] X—00 £+i X—00 l+i3 x—oo 0+0 0
x3  x3 X x

(0 B 3HAaMeHaTese MPUHUMAEM 332 OECKOHEYHO MaJTyI0 BETUUUHY.)
®opma npeacTaBieHUs pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHHEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OTUOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTuyeckoe 3ansitue Ne 28
«Haxoxk1eHue Npou3BOIHBIX MO ONpeeIeHUI0»

Henp pabotbl: 3akpenuTh onpeeNeHue MNpou3BoAHON QyHkuuu. IIpumeHsTs mpaBuiia
muddepennmpoBanus. Hayuntbes HaX0AUTh NPOU3BOAHYIO B 3alaHHON TOUKe

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MNOHATUSIMH: (DYHKIMSA, HeNpepblBHas (YHKIUS, TPOU3BOJHAS,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHUE HAXOJWUTh MPOU3BOJIHBIC AJIIEMEHTAPHBIX (YHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAaueHUs (YHKUUN; CTPOUTH TpapuKH MHOTOUJICHOB C
KCMOJIb30BAHUEM anmnapaTta MaTEMAaTHYECKOI0 aHalli3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUHICHUH 3aJa4
Ha JBW)KCHUE; pPeIlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HA HAUOOJbIINE U HANMEHbBIIINE 3HAYCHHS,
Ha HAXO0XACHHUE ITYTHU, CKOPOCTHU U YCKOPCHUA.

[IPyl0 ymeHue omnepupoBaTh TMOHSATHSAMHU: HENPEPHIBHOCTh (YHKIIMU, ACHMIITOTHI Tpaduka
byHKIMM, TepBas U BTopas MNPOU3BOAHAS (YHKIUH, TEOMETPUUECKUH U (PU3UYECKH CMBICIT
MIPOM3BOJIHOM, TEpPBOOOpa3Has, OMNpeAeNeHHBI WHTErpall; YMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
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(GYHKIMH; YMEHHE BBIYUCIATH TPOU3BOIHBIC CYMMBI, IPOU3BECHNUS, YaCTHOTO M KOMIO3UINH (DYHKINH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy ¢byHKIMY;
YMEHHE HCIIOIb30BaTh IMPOM3BOJAHYIO [UIS HMCCIEAOBaHMSA (QYHKIHMH, JIs HAXOXKACHHWS HAMITydIIero
pelieHrsT B MPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIPEAETICHUSI CKOPOCTH U YCKOPEHHS; HaXOAUTH IUIOMAI U 00bEeMBbl (UIYp C IMOMOIIBI0 MHTETpala;
MPUBOAUTH PUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C TOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH;

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bri6bupats criocoOsl pemieHns 3a1a4 NpoecCuoHaIbHON e TeNbHOCTH IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03[1nanupoBaTh ¥ peaii30BBIBATH COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENBCKYIO JIeSTEIBHOCTE B IMPOQPECCHOHATbHON cdepe, HCIOIb30BaTh 3HAHUS IO
(bMHAHCOBOW TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYAIUAX

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

3aganue:

1. Haiigure y' = (0),eciny = x2 —x
2. Haiigure y’ = (3),ecmuy = —%

3. Haiinute y' = (5),eciny = vVx — 1

IHopsaok BbINOJIHEHUS PA0OTHI:

Brrancnenue nmpou3BoHON QYHKIHH y = f(x) IPOU3BOJUTCS IO OOIIEMY MPABUITY
mudepeHIpoBaHUs:

1) IlpuaaBas apryMeHTy X IpUpaIICHUE Ax U TOJCTABIIASA B BRIpPAKCHHUE QYHKIIUHA BMECTO
apryMeHTa X HapallleHHOE 3HaueHUE x + Ax, HAaXOJUM HapallleHHOe 3HaueHue QYHKIUH: y + Ay = f(x + Ax)

2) BerunTas u3 HapalieHHOro 3HaueHne PYHKIUHU €€ TIepBOHAYAIbHOE 3HAUEHUE HAXOAUM
npuparnienne QyHKIuu:

Ay = f(x + Ax) — f(x)

3) Hdemum npupanienue GyHKIUN Ay Ha IPUpAIICHHE apryMEHTa Ax; T.€. COCTABJIsIeM OTHOIICHHE
Ay _ f(x+Ax)—f(x)
Ax Ax
4) Haxoaum mpejes 3TOro OTHOLICHUSI P Ax — 0, T.e.
Ay f(x 4+ Ax) - f(x)
lim — = lim ——
Ax—0 AX  Ax—0 Ax
DTOT npesaen 1 ecTh NPOU3BOHAS OT QYHKIUH y = f(X)

Xoa paGoTsI:
1. Haiitu: y'(x), eciny = 2x% — 3x
Haxoaum npon3BoaHy0 10 00111eMy MTPaBHITY:
1) y+ Ay = 2(x + Ax)? — 3(x + Ax) = 2x? + 4xAx + 2(Ax)? — 3x — 3Ax
2) y + Ay — y = 25% + 4xAx + 2(Ax)? — 3% — 3Ax — 2x% + 3x = 4xAx + 2(Ax)? — 3Ax
2_ —_

) i_i — 4—xAX+2(AAXx) 3Ax — Ax(4x-;iAx 3) = 4x + 2Ax — 3
4) limpy,o(4x + 20x — 3) = 4x — 3
Haitném 3HaueHue npou3BOAHON IIPH x = 3.

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

2. Haiitu y’'(4), ecan yv/x
1) y+ Ay = yVx + Ax
2) Ay = Vx + Ax —x
3) by _ VX+AX—VX
Ax - Ax
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4) lim Y _ Jim VXFAX—VX lim (Vx+AX—VX) (Vx+Ax+VK) lim *AXX Ax _
Ax=0 gy — HAX=0 T AX0 AX(VXFBX+VX) T A0 Ay (xrdx+VE) | BX00 ax(VxrAx+VR)
limAx—01x+Ax+x=12x
o o , 1 1
Haiinem 3HaueHne POU3BOAHOM B TOUKE X = 4, y'(4) = AT

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJISCT IMOJYYUTh NPABUIBHBIC PE3YyIbTaThl W BBIBOJIBI; B XOJIE
MPOBEICHUS pabOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansitue Ne 29

«IIpaBuiaa u popmyanl 1udpepeHINpoOBaAHNS, TAOTUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX
pyHkImin»

Heas padorel: HayuuTbcs BBIYMCIATH MNPOM3BOAHBIC 3JIEMEHTAPHBIX (YHKUMH, MPUMEHSSA
Ta0JINYHbIE 3HAYEHUS IPOU3BOIHBIX AJIEMEHTAapHbIX PyHKUIMK U npaBuia 1uddepeHIpoBaHus.

IIpakTnueckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOAHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpal;, yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (PYHKIIMMH,
UCMOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX Ciaydasix (pyHKIUH Ha MOHOTOHHOCTB,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIME 3HAueHUs (QYHKUMN; CTPOUTH TpapuKd MHOTOWIEHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh MIPOU3BOJHYIO IIPU PEUICHUM 3ajad
Ha JBW)KEHUE; pellaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul HAa HAauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE MyTH, CKOPOCTU U YCKOPEHHSI;

[Ipyl0 ymeHue omepupoBaTh MOHATUSMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, TEepBOOOpa3Has, OINpeAENCHHBbIH HWHTErpall; yMEHHE HaXOJUTh ACHMIITOTHI Tpaduka
(GyHKIMU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHHUS (DYHKIHMHA, IS HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Uit
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUSs; HaXOIUTh IUIOMAAN M 00BeMBbl (UTYp C MOMOIIbIO MHTErpaja,;
MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOIIBIO AU PepeHInaNnbHbIX YPaBHEHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHAIbHON NESTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03[1nanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBLHOE U JINYHOCTHOE Pa3BUTHE,
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MPEeNNPUHUMATEIbCKYIO AESITeNbHOCTh B MpoQeccHOHANbHONM cdepe, HCIONb30BaTh 3HAHUS IO
(bMHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX CUTYAIIHSIX

IIK 2.3 ITpoBoANTE COOpP, MOHUTOPHHT U CHUCTEMATHU3AIMIO IICHOBBIX IMOKA3aTeNIeH TOBAPOB, B TOM
YHCJIC C UCIIOTh30BaHUEM MH(DOPMAITMOHHBIX HHTEIUICKTYATbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuuThiBaTh noka3arenu 3 (PEeKTUBHOCTH MPEANPUHUMATEIHCKON AEATEIbHOCTH, B TOM
YUCJIe ¢ IPUMEHEHUEM MTPOTPAMMHBIX MPOIYKTOB.

MarepuanbHoe obecniedenue: VHauBuiyabHble 3aJaHusl, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

3aganue.

I[HSI OILICHKHN ‘IYBCTBI/ITGJIBHOCTI/I 3KOHOMHUYCCKUX HOKaSaTeHeﬁ K H3MCHCHUIM pBSHI/I‘-IHBIX
rmapameTpoOB:

1) wHalTH TPOW3BOIHBIC (DYHKIMHA  HCHONB3Ys TpaBWia  BBIYACICHHS H  TaOJHILy
MIPOM3BOHBIX AJIEMEHTAPHBIX (PYHKITHH.

2) BBIYHMCIIHUTH MPOU3BOIHYIO (DYHKIIMU B TOUKE.

3amanue 1 3ananue 2
1) y=7x4-4x3+5x2 2; | 6) £(t)=0,5t+0,6t2+0,8t+8;  f(1)-?
2) y—S\/§- —+ 7) f(x)=ctgx-tgx; f g) -?

3) y=3ctgx+51nx-3x, 8)  f(x)=25%3¢";  £(0)-2
4) y=(9+x2)(2x-1); 9) f(x)=cosx-(1+sinx); f (E) -?

5)  y=2. 10) =S )

Y 3x+5°

Ilopsinok BbINnOHEHHS PadOThI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHMUS.
2. Tloap3ysch KOHCTIEKTOM JIKIIMNA U CIIPABOYHBIMH MaTepHallaMH, BHIITOJIHUTE 33 JaHHE.

Xoa paGoTsI:

JUis OIIEHKM YyBCTBUTEJIBHOCTH SKOHOMHYECKMX TIIOKazaTesled K M3MEHEHUSIM DPa3InYHbIX
apaMeTpoB:

1) Haiftu npousBojgHble (QYHKIMI HCHOJB3ysd TNpaBWiIa BBIYUCIEHUS W TaOIMIly
MIPOM3BOJIHBIX 3JIEMEHTAPHBIX QYHKIIUH
Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKLUH.

(x") =nx"" | (e¥) =¢* (@) =a*Ina | (cosx)' =—sinx
(sin x)" =cos x 1 1 '
- tgx)' = tgx)’ =
(Inx) X (t9x) cos’ X (tg%) cos? x
¢’ =0,c — const; x'=1; cu) =Cc-U’'

(utv) =u"=zVv
1 u-v) =uv+uv
(=g |4
X [Ej_u'v+uv'
v v?

(log, x)' =
xlna
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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 =(5x—-4)(x+2))' =lv=x+2; v'=1 |=
(u*v) =uv+uv’
=5(x+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

3. X

1 u=x+1L u' =5 oy 2 oy %2
,_(x+1j oy vi=2 _12x-2(x+1) _ 2x-2x-2 _

“2x (2x)* 4x?
u u'v—-uv’
-
T ax 2x2’

2) Bpruucauth mpou3BOIHYIO QYHKIMH B TOUKE.
y=3x>-8x*+9x* -4

Yy (-1)=3- (-1)° -8 (-1)*+9(-1)>-4=-3-8+9 — 4 = —6.
y =58In 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

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJICHUEM
HEOOXOMMOM TOCIeI0BaTEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3aIlUCH U BBIYUCIICHHUS.
Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYILEHbI

2-3 HepoueTa.

Ounenka "y10BJIeTBOPUTEJIBHO' CTAaBUTCS, €CliM pabOTa BHIIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITTOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NpPaBUJIbHBIE Pe3ylbTaThl U BBIBOJABI; B XOJI€
MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTAaBUTCS, €CJIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOTHI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.1. IlpousBogHast pyHKIMHN U ee IPUMEHEHHE
IpakTnyeckoe 3ansaTue Ne 30

«IIpon3BoaHBIE CJOKHBIX QPYHKIMID

Heanb padorbl: HayuynThcs BEIYUCISTH IPOU3BOIHBIE CIOKHBIX (QYHKIUI
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IIpakTuyeckas padora popmupyer:

[IPy8 ymenme cBOOOAHO oOmepupoBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas QGyHKUUS,
KOMITO3UIMS (YHKIWN, JTMHEHHAs (QYHKIWA, KBaJpaTudHas (YHKIHs, CTEMEHHAass (DYHKIUS C IEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
HoKas3aTejabHass M Jorapupmuueckas (QyHKUUU; YMEHHME CTPOMTh Ipaduku (YHKIMHA, BBIITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIMH;
YMEHHUE HCHOJIb30BaTh Ipaduku (yHKUMH JUIsl U3y4EHMs] IPOLECCOB M 3aBUCHUMOCTEH INpH pPELIeHUU
3aja4 U3 JPYruxX Y4eOHBIX IMPEIMETOB U M3 PEANbHOHM JKW3HU;BBIpAKaTh (OPMYIaMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHue CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: YETHOCTb
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAaHHYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢GbyHkuuu, HauOoJbllee M HauUMEHbLEe 3HAaueHUs (YHKIMM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
ucclieIoBaHne (PYHKINH; yMeHHue
UCIOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUN A8 pelleHus YpaBHEHUI, HEpaBeHCTB M 3a/lad C
napameTpamu; u300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXKECTBA PELICHHN ypaBHEHUH, HEPAaBEHCTB
U MX CUCTEM.

[Ipyl0 ymenume omnepupoBaTh MOHITUSMHU: HENPEPHIBHOCTh (QYHKIUH, ACHMNTOTHI Trpaduka
¢byHKuMu, mepBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BO/IHOM, TEpBOOOpa3Has, ONPENENCHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLIMU; yMEHUE BBIYUCIATh IPOU3BOJHBIE CYMMbI, IPOU3BEAECHUS, YACTHOTO M KOMIIO3ULIUU (YHKLINH,
HaXOJUTh ypaBHEHHE KacaTeJIbHON K rpaduxy GbyHKIHM;
YMEHHUE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pemieHusi B NPUKIAAHBIX, B TOM YHCIE CONHMATBHO-DKOHOMHUYECKHX M (U3NYECKHX 3ajadax, s
OIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MPUBOANUTH PUMEPBI MATEMAaTHIECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO JH(QepeHIInaTbHBIX YPaBHEHUH.

Boinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHMIO:

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

OK 03[1nanupoBaTh M peain30BbIBaTh COOCTBEHHOE NMPO(ECCHOHATIBLHOE U JINYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JEATENbHOCTh B HPOQPECCHOHATbHONH cdepe, HCIOIb30BaTh 3HAHUS I10
(UHAHCOBOW TPAMOTHOCTH B PAa3JIUYHBIX JKU3HEHHBIX CUTYAIHIX

OK 04 3ddexTrBHO B3aUMOACHCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMaH/Ie

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMAaTH3aLMIO IEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
qHClie C UCIIOJIb30BaHHEM MH(GOPMAIIMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTH.

IIK 2.6 PaccuutsiBaTh nokasatenu 3pPeKTUBHOCTU MPEANTPUHUMATENBCKOMN AeSTENbHOCTH, B TOM
quclie C MPUMEHEHHEM MTPOrPaMMHBIX TPOTYKTOB.

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

3ananue.

JInsi OUEHKM 4YyBCTBUTEIBHOCTHM SKOHOMHUYECKHMX TIOKa3zaTreled K M3MEHEHMSIM pa3JInuHbIX
nmapamMeTpoB:

1) Haiitu npousBomHbie  (GYHKIMHA  HCIOJB3Yys  MpaBWIa  BBIYMCICHHS W TaOIMIlY
MIPOM3BOIHBIX CIIOKHBIX (QYHKIUH.

2) Bbraucnuth Npou3BOIHY0 (QYHKIIMU B TOUKE.

3aganueNel SamanmneNe2
1y = (mx* +4)° 2)y =m*cos(px* —m). y'(1)=2
3y =(e X" kx) 4)y = ktg(mx") L y(-1)=2
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5) y = 12 px™ —mx 6)y =ctg( pXk —mXx) Y(2)=2

7y = In(x* + px™) 8)y =mp” +kx. yi(2)=7
9)y = log, (mx+K) 10)y = (™) *x? +mx .
y'3)=?

1)y = p*sin(kx+m) _In(px")

2)y = k*cosmx : y'(-3)=?

I'me p —umcino OyKB B UMEHH; M — YHCIIO OYKB B (haMHJIMK;, K — YKCJIO OyKB OTYECTBA.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCIEKTOM JIEKIIUN U CIIPAaBOYHBIMHU MaTepHallaMy, BHIIIOJIHUTE 3aJaHHeE.

Xox pabdoThI:
JIJIs  OLIGHKH YYBCTBUTEIBHOCTH JSKOHOMHYECKHX TIOKa3aTeled K W3MCHCHHSIM Pa3IMYHbIX
apamMeTpoB:
1) Haiitu npousBoaHbIC (YHKIMN HCIONB3Ys MPaBHa BBIYUCICHHS M TaOIHIly MPOHU3BOIHBIX
CIIOKHBIX (PYHKUIUN
«[IpaBuia BEIYUCICHUS U TAOIUITY IPOU3BOIHBIX CIOKHBIX (DYHKITUI

(u"y =nu"’ (sinu)’ =cosuu’
(e") =e'u’ (cosu) =—sinu-u’
uyr _ qu ' 1 U'
(@) =a"lnau (tgu) =———u'=—>
COS“ X cos“ U
! 1 !
(nuy ==u'=% (ctgu) = ——>—u'= -1
u u sin“u In“u
, 1, 1 u’
(log, u) =——u'= (Vu) =——u'=—r
ulna ulna 2.Ju 2.Ju

1 y = (Bx® —4x%)°;
y = ((3.x2 —4x)5%) = 5(3x% —4x)*- (3x% — 4x)' =
=5(3x?% — 4x)* - (6x — 4) = (30x — 20)(3x? — 4x)*.
9y =sin(3x—x?)

y'(sin (3x — x2))" = cos (3x — x%) - (3x — x2)' = (3 — 2x) - cos (3x — x2).
3 Y =6In5x
y' = (10In2x)" =10(In 2x)’ =10-i -(2x)" = 10-2 1—
2X 2X X
2)BbIUuCIuTh MPOU3BOAHYIO (PYHKIIUU B TOUKE.

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

2x X
y =({x2=6)=——-(x2+6) =
2Vx%2+6

Y@ === —.
J32+6 V96 V15

2Vx2+6 VxZ+6

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.
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Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIECHUEM
HE0OXOIMMOM TOCIEeI0BAaTENIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOM YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh IpPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTH pabOThHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE
IIpakTuyeckoe 3ansiTue Ne 31
I'eoMeTpuueckue nNpuIoKeHus: TPOU3BOTHOM.

Henp padorbi: HayuuThCs COCTaBIATH YpaBHEHHME KacaTEJbHOM K JaHHOM KpHUBOM B TOYKE
KacaHMsl, HAXOAUTh YIIIOBOK K03()(DUIIMEHT KacaTeIbHOH, MPOBEICHHBIN K KPUBOM.

IIpakTnueckas padora popmupyer:

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: Tpaduk GyHKIMM, oOpaTHas (yHKIUS,
KOMITO3UIMST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAas (YHKIUS C IEJIBIM
MoKa3zareiaeM, TPUTOHOMETpHUYecKHe  (PYHKIHMH, OOpaTHble  TPUTOHOMETpUYECKHe  (YHKIUH,
mokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOHWTH Tpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HWCIOJb30BaTh Tpaduku (YHKIMN JUISI U3y4EHHsI TMPOIECCOB M 3aBHCHMOCTEH TMpH pPEHICHUH
3aa4 U3 JAPYruxX y4eOHBIX MPEAMETOB M W3 PEaTbHOM KHU3HU; BBIpaKaTh (OpMylaMu 3aBUCUMOCTHU
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEepHpOBaTh MOHITUSMHU: YETHOCTh
GYHKIIUH, TEPUOANYHOCTD (PYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIUU, MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
¢byHnknuu, HawOoJblllee W HaWMEHbIee 3HAUYCeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanue QyHKIUY; yMeHue
WCTIOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBEHCTB M 3a/ady C
napaMmeTpamu; U300pakaTh Ha KOOPAMHATHOMN MIOCKOCTH MHOXECTBA PEIICHU YpaBHEHMI, HEPABEHCTB
U MIX CHCTEM;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

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

MarepunanbHoe obecrniedeHue:

WupuBuyanbHbIC 3aJaHAS, CIIPAaBOYHBIE MAaTEPUAITBI, KOHCTICKTHI JICKITHIA.

3aganue:

1. Haiingure yrioBod ko3(@uuueHT KacaTenbHOW, MPOBEACHHON K mapaboie y = —x*+xB
TOYKE x, = —2

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

3. CocraBbTe ypaBHEHHE KacaTeJIbHOW K KPHBOW y = sin3x B TOYKE (g ; 0).

Ilopsinok BbINOJHEHHS PadOTHI:
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1. 3navyeHne NPOM3BOTHOW (YHKIHMH y = f(x) TIPH x =x, PABHO YIIOBOMY KO3DDUIIMEHTY
KacaTelbHOU, MPOBEIEHHOW K KPUBOU y = f(x) B €€ TOuke ¢ aOCIUCCON x, , T.€. k'=y'(x,) = f'(x0) =
tan «

[JI€ %-YTOJl MEXKYy KacaTeIbHOM K KPUBOU B TOUKE My (xpi 3] M MOJIOKUTEIbHBIM HalIpaBjIeHUEM ocH U, .

2. VpaBHEHHE KacaTeIbHOM K KPUBOH ¥ = F{x) B TOUKE UMEET BUL Y — ¥y = f Ll — xp).

3. HampaBnenue KpuBOil B KaXI0M TOUYKE ONpEeNsieTcs HAlpaBiICHUEe KacaTeIbHON K HEeH B 3TOU
TOYKE, MOATOMY IS HAXOXKJCHHS yIjla HAaKJIOHHOW KPHBOM B JAHHOW TOYKE HAJ0 BBIYMCIHMTH YIroOJI
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

Xox padoThI:
1. Haiitn yros Hakinona k ocu O, KacaTeapHON NPOBEACHHOW K KPUBOHM ¥ = sinx B TOUYKE
="
-HalJIeM IPOM3BOIHYIO0 (DYHKIMIO ¥ = sinx "= cosx

o o T VT T _ 1
-HAauACM 3HAYCHUC IIPOU3BOJHOU B TOUYKE xp = 7 i (;J = CDS; = Z

o~ o~ 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paBCH k= tg o OTKyJa &= orr tg; g 26,67

2. [Tox kakuMu yriiamu napadoinia ¥ = x° + x nepecekaer och 7y ?
-Haiinem Touku nepecedenus mapadosbl ¢ OCbi0 &y, PEIIUB CUCTEMY
=xl4x -1:0

{y y=0 {[[n,- n]]

-ITapaGona mepecekaer och O, B Toukax Al1;00:0(0;0) . Haiiném yrioBble KOd()QHUIMEHTHI
KacaTeIbHBIX K MMapadojie B ATHX TOYKAX

y=(xltx) =2e+ k- =20-1+1=-1.k0) =2 . 041=1

- BBIYMCIWIN YIJIBI X & ®; | oOpa3yeMble KacaTeIbHbIMU B TOUYKaxX IEpecedyeHus mapaloiibl ¢
ochto O, tg oy =—1, 00, = 135" tg o, = 1, 0, = 45°

3. CocraBbTe ypaBHCHHUE KacaTeIbHOM K KPUBOH ¥ = 3x° — x B TOUKe xp = —1

-HaAEM NPOU3BOJHYIO KPDUBOU B TOUYKE ¥y

y=0Brt—al =t -1y (-l =6(-11-1=-7

-HaiiJileM KOOpP/AMHATY TOUYKH KaCaHUs:

yl=1) =3(-1) = (-1) = 4 M(-1;4]

-[I0CTaBUM B (JOPMYILY YpaBHEHUS KacaTelbHOI:

yv—4==7{r+1)

y—d=—Fr—7

Tx 4 v+ 3 = 0 — ppasuenue xacamensuod

4. MarepuanpHasi TOYKAa [BHKETCS MNPAMONMHEHHO mo 3akoHy X(t)=6t>—48t+17 (rme X —
paccTossHHE OT TOYKM OTCYeTa B MeTpax, ! — BpeMs B CEKyHIaX, U3MEPEHHOE C Haudaia JBUKCHUS).
Haiinute ee ckopocTh (B M/C) B MOMEHT BpeMeHu t = 9 c.

Haiiziem 3akon nsmenenus ckopocru: V(t) = X'(t) =12t —48

Iput = 9 c umeem: V(9)==12-9-48=60xu/c

OTger: 60.

(I)opma NpeacTaBJCHus pe3yjabTaTa: BLIIIOJIHCHHOC 3a1aHUC

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'Xopoio' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO TOMYIICHbI
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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, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CIENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIMU U ee IPUMEHEHUE
IMpakTnyeckoe 3ansiTue Ne 32
«HUcenenoBanue PyHKIMA ¢ TOMOIIBIO MPOU3BOAHOI U MOCTPOEHUE IPAPUKOB»

Heanb paborsi:  Hayuutbesa uccnenoBarth (PyHKIMM C MOMOLIBI IPOM3BOJHOW M CTPOUTH HMX
rpaukH.

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HempepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
1epBo0Opa3Has, ONpEIENICHHbIM MHTErpai; YMEHUE HAaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIH,
UCHOJb3Ysl CIPABOYHBIC MAaTEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaWOONbIIME W HAUMEHBIINE 3HAYeHHWs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCIOJIb30BAaHUEM allapara MaTeMaTHUYEeCKOro aHaln3a; MPUMEHATh MPOU3BOJHYIO IIPHU pPELICHUH 3a7ay
Ha JBM)KECHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYCHMUS,
Ha HaXxO0XJIeHUE IyTH, CKOPOCTH U YCKOPEHHUS;

[Ipy8 ymeHue CBOOOJHO OmEpHpPOBATH MOHATUSMH: Tpaduk QyHKIUH, oOpaTtHas GyHKIHS,
KOMIO3ULMS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUS, CTeleHHas (QYHKIMS C LEJbIM
[OKa3zarejeM, TPUTOHOMETpHUYecKHe  (QYyHKIMHM, OOpaTHble  TPUTOHOMETPUUYECKHE  (YHKIIMH,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHME CTPOMTh Ipadukud (YHKIHUH, BBITOIHATH
peoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HUCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB M W3 pEeaIbHOM JKU3HHU; BbIpakaTb (DOpPMYyJIaMHU 3aBHUCHMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOOIHO ONEpUPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIIMH, TEPUOAUYHOCT (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOoibpllee M HaWMEHbIEe 3HAaYeHUs (YHKIMM HAa NPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUM A8 pelieHus ypaBHEHHUI, HEpaBeHCTB M 3aday C
rapamMeTpamu; u300pakaTh Ha KOOPJIUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHkuMu, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH M (U3NYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; YyMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GYyHKIMHU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Uit
OIIpEeJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BEeMbl (pUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUIH;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 npoecCHoHaNbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03I1nanupoBath U peann30BbIBaTh COOCTBEHHOE MPOGECCHOHATHHOE U JUYHOCTHOE Pa3BUTHE,
MPEANPUHAUMATETILCKYIO  JCSITENFHOCTh B MPOPECCHOHANBHONW cdepe, HCIOIb30BaTh 3HAHUS TI0
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIIUSIX

OK 04 DddexTrBHO B3aUMOACHCTBOBATH U Pa00OTaTh B KOJUICKTUBE U KOMAaH/IC

IIK 2.3 ITpoBOAMTE COOpP, MOHUTOPHHT U CHCTEMATHU3AIMIO IICHOBBIX ITOKA3aTeNIeH TOBAPOB, B TOM
YHCJIC C UCIIOTh30BaHUEM MH(DOPMAIMOHHBIX HHTEIUICKTYATbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuuThiBaTh noka3arenu 3G (HEeKTHBHOCTH MPEANPUHUMATEIHCKON NESITEILHOCTH, B TOM
YUCJIe ¢ IPUMEHEHUEM MTPOTPAMMHBIX MPOJIYKTOB.

MarepuanbHoe obecniedenue: VHauBuiyaibHble 3aJaHusl, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

3aganue:

HccnenoBath QyHKIMIA, XapaKTepU3YIOIIUE PHIHOYHBINA MPOIECC M MTOCTPOUTH UX TPadUKH.
a)y =x*—4x%;

6)T(x) =x*—2x* +2;

Ilopsinok BbINOJHEHHS PadOTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCIEKTOM JIEKIIUH U CIPAaBOYHBIMHU MaTepHallaMu, BHIIIOJIHUTE 3aJaHHE.

Xox padoTsbl

[ToHATHE TTPOM3BOJHON TO3BOJISIET MIPOBECTH MOAPOOHOE HMCCiIeoBaHNEe (PYHKIUH C 1eIbio Oosee
TOYHOT'O IOCTPOCHUS UX T'PaPHUKOB.

Paccmotpum anroputm rccnenoBanus QyHKINMN:

1) wmaiiTi obOnacTh onpeaeneHus yHKIUH;

2) uccienoBarh (GYHKIMIO HA YETHOCTh U HE YETHOCTH;

— Ecmu nns Qyskumum BbINONHSETCS paBeHCTBO f{—x) = f{x), To naHHas (yHKUMS SIBISETCA
yetHOW. CrenoBarenbHO, rpaduK GYyHKIMH CUMMETpUYeH OTHOCUTENNbHO ocH (OY).

—Eciu nmns QyHkmuum BeIMONHSETCST paBeHCTBO f{—x) = —f(x), To naHa (QYHKIUS SBISETCS
HeueTHOH. CrieoBaTenbHO rpaduK GYHKIUU CHMMETPUYEH OTHOCUTENbHO Havana koopauHart (0;0)

—Ecmu f(—x) # flx) u f(—x) # —f(x), To nanHas QyHKOUSA sBIsgeTcsS (yHKIHEH oOIero Buaa u
CBOMCTBOM CUMMETPUYHOCTH JIaHHas QYyHKIUS HE 00sagaer

3) HaiiTH HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIHH;

— Haiitu npousBogHyt0 QyHKINH.

— IIpupoBHATH TPOM3BOJHYIO K HYJIO M PEIIUTh MTOJyYEHHOE YpaBHEHHUE.

— OTMeTuTh HaWJEHHbIE KOPHM YypaBHEHHsS Ha KOOPJMHATHOW TMpsMOHM, pa3douB e€ Ha
IIPOMEXKYTKH.

— Haiit 3HaK TPOM3BOIHON HA KAXKJIOM U3 TTOJYYEHHBIX TPOMEKYTKOB.

) | + - f{x) |, mpr xE (oo xy Iy Heol
e le — I T T flad T, mpatx €03 ;%)
4) HaWTH SKCTpeMyMbl () YHKIINH;
- + -
| |
Ty Iz
min max
Linin = L1
Linex = L2
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5) HaiiTi 3HaUeHHE (PYHKIMU B KPUTHIECKUX TOYKAX U B TOUKAX IKCTPEMYyMa,;
6) HAWTH TOYKU MEPECEUYCHHUS C OCAMH KOOPAWHAT M, BO3MOXXHO, HEKOTOPBIC JOIMOJHUTEIbHBIC
TOYKH, YTOUHSIOMMUE Tpaduk QyHKIINM;
7) mocTpouth rpaduK GUKIKH.
Uccnenyiite (GyHKIMIO, XapaKTEPU3YIOMIYI0 PBIHOYHBIN IMpolecc M TOCTpoiite e€ rpaduk
y =1+2x* —x*;
1) Haiinem obnacts onpenenenusi: D(f)=R
2) OnpeiesiuM YeTHOCTh
f(=X) =1+ 2(=x)* = (—X)"=1+2x* = x* = umeen f(-x)=f(x)=
¢GyHKIMS YeTHas U ee rpaduKk CUMMETPHUYEH OTHOCHTENBHO ocH (OV).
3) Haiinmem npou3BoIHYIO
f/(x) = (L+2x* —x*)' = 4x - 4x%;
4x—4x* =0
AX(1-x)=0=>x=0:x==1
F-N=12+2(-N2 _(—N* =9

f -l_ I_ | -l_ I -
b, N
max  min  NEx
X (-1 | -1 (- 0 (1;+
1:0) (0;1) o)
f'(x) + _ + _
f) | 2 | (]S N
/IH 14 13\\
o

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3a/laHNE.

Kpurtepun onenkmn:

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

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThHI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 33
Haxoxnenrne HanOobIIero 1 HAMMEHbBIET0 3HAYCHUH (DYHKIIHUH.
Leas padoTbi: HayunThcst HaxoauTh HanOoOJbIIee M HAUMEHbIIEe 3HaYeHUs (PYHKIIMU Ha OTPE3KE.

IpakTuyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKUMS, HempepbiBHAs (GYHKLUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIHH,
UCHOJb3Ysl CIPAaBOYHBIC MATEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HaAuOONbIIME W HAUMEHbLINE 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; IMPUMEHATh NIPOU3BOIHYIO IIPU PELICHUM 3ajad
Ha JBM)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HAa HAauOOJbIINE U HAaUMEHbILNE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOISIINN M3YYEHHBIH METOX Ul PEUICHUs 3aJadyH, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTUYECKON HAYKU;

[Ipy8 ymeHue CBOOOJHO ONEpPHPOBATh MOHATUSAMH: Tpaduk QyHKIUH, oOpartHas GyHKIHS,
KOMIO3ULMS (PYHKIMM, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
NoKaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHHME CTPOUTh TIpaduku (QYyHKIUM, BBINOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUN JUId M3Yy4EHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pelICHUU
3aJa4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEAJbHOM KHU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEpUpOBATH MOHATHSAMHU: YETHOCTb
(GyHKIIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMU, MOHOTOHHOCTh (PYHKIIUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblee 3HAaueHUs (YHKIMHM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (GYHKUMH Ui pelleHus ypaBHEHUH, HEpaBeHCTB M 3aJay C
rapamMeTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpass NpPOW3BOAHAS (YHKIMM, TE€OMETPUUYECKMH M (U3NYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; YyMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMITO3UIINH (PYHKIIHA,
HaxOJINTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Ui
OIIpEeJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (PUIyp ¢ NMOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOT0 MOJIEIMPOBAHMSI C TOMOUIBIO AU PepeHInaTbHbIX YPaBHEHUIH;

[IPyl8 yMeHune MmoJenupoBaTh pealbHbIE CHUTyallMM Ha $3BIKE MAaTEMaTUKH; COCTABIATH
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BAaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENU C MOMOIIBI0 T€OMETPUUECKUX MOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
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pe3yJbTaT; pemarb NPUKIAAHBbIE 3aJadyd CPEACTBAMM MATEMAaTHYECKOrO aHajau3a, B TOM YHCIE
COLIMATIbHO-9KOHOMUYECKOTO U (PU3MUECKOTO XapaKTepa;

[Ipyl9 ymeHnme BbIOMpaTh MOAXOIAIINNA METOM JJIS PEHICHHS 3aJavyd; MOHMMAaHHE 3HAYMMOCTH
MaTEMATHKU B M3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBICHHI;, YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMATHUKHM B MCKYCCTBE, YMEHHME MPUBOJUTH IPUMEPbl MaTEMATHYECKHUX
OTKPBITHHA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3a1a4 npo(ecCHOHaTbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03IInanupoBath U peann30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE M JIMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B TIPOQEecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(buHAaHCOBOW I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIIUSIX

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

OK 06 IIposiBaATh Tpa)KJIaHCKO-TIATPUOTUUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIEYEIOBEUECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOLIEH Cpefbl, pPecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHHWH KIMMaTa, MPHHIUIEI OSPeXxIITMBOTO MPOU3BOACTBA, d3PPEKTUBHO JIEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Vcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYpHI ISl COXPAHEHUS U YKPEIIEHUS 3/10POBbs B
npouecce MpodeccnoHaNbHON JeATeNbHOCTH M TMOJAJEPKAaHUS HEOOXOIUMOro YpOBHS (u3ndeckon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpodhecCHOHANBHON HOKYMEHTAlMe Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

MarepuanbHoe obecnedenue: VHIuBHayanbHBIE 3alaHusi, TAOJIUIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:

1. Haiinute HanMeHbIiee U HanOoJIbIce 3HaueHUs GYHKIHKH Flx) = x* — 8x% — 9 Ha oTpe3Ke:
e)[-1:1];
&) [0:3].

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlpoBepsieM, KaKHMe U3 HAMIEHHBIX KPUTUUECKMX TOUEK JIeKAT BHYTPH 3a/1aHHOTO OTpE3Ka.

3. Haxomum 3HaueHWs: (QyHKIMM Ha KOHIAX OTpe3Ka M B TE€X KPUTHYECKUX TOUYKAX, KOTOPHIC
MIONA/al0T B 3TOT OTPE3OK.

4. U3 Bcex mosydyeHHBIX 3HaUeHUH QyHKIIMU BbIOMpaeM HauMeHbIlIee U HaubobIiee.

Xox pa0doThI:

1. Haiiqure HauMeHbIIee U HanOoIbIee 3HadeHUsT QYHKIMHA flx) = —2x® — 3x? 4+ 4 HA IPOMEKYTKE:
e[ —2: —0,5];87 [1;3].

Pemenue.

Haxoaum KpuTHYECKHE TOUYKH (PYHKIIUH.

Flled =(—2x% — 32 4+ )= — fr = —hxfr + 1);

Fllx) =0; —fx(x 4+ 1)=0; x = 0u x = —1. HOMYYHJIN JIBE KPUTUUECKHE TOUKH: x = Omx = —1,

6 ) B mpomesyTre [—2; —0,5] nexuT oqHa n3 KpUTHYECKUX TOYeK: X= -1.
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Tax KaK Fi—21 =8 fi-1) =3, f(-0,5) = 3.5, 10 HauMEHbIIIEe 3HAYEHUE GyHKIUSA
Flz) = =227 — 327 + 4 nocTuraer B ToUKe x = —1 ¥ paBHO 3, a HAuOOJbBLIEE - B TOYKE ¥ = —2 M PaBHO §..
Kpartko 370 MOXKHO 3aIMCaTh TaK: miny_y,_gq Fle) = Fl—1) = 3.max_,,_pq fl) =f(=2) = 8.

0) Orpesky [1: 3] He npuHamIEeXUT HU OJHA M3 KPUTHYECKUX TOYEK, IIOITOMY HANHAEM 3HAYCHMS
(GYHKLIUHM HA KOHIAX oTpe3ka: fi1) = 217 —3-1* +4 = -1.[1;3];f(3) = -2-3" =33 +4 = -77. . Kparko
3TO MOYKHO 3aIIMCATh TaK: miny |q Fle) = F(3) = =7 maxy, y FE)=F(1) = -1,

®opma npeacTraBJieHUs pe3yJbTaTa: BHIIOJIHEHHAs paboTa.

Kpurepun oneHku:

Ouenka "oTau4Ho'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BAaTEILHOCTH JICUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYHUCIICHUS.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJIYYWTH IMPABWIBHBIE PE3YJBTAThl U BBIBOJBI; B XOJC
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoaHasi PyHKIMHU U ee MPUMEHEHH e
IIpakTnueckoe 3ansaTue Ne 34
«DKOHOMUYECKHUI CMBICI TPOU3BOIHOM

Henab padorsbi: HayuuThcs NMpUMEHSTh NPOU3BOAHYIO MPHU PEIICHUU 3a/ad Ha 3KOHOMHYECKHM
CMBICII TIPOU3BOHOMI

IIpakTnyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh NOHATUSAMM: (QYHKIMS, HENpepblBHAs (YHKUUS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTerpajl; yMEHHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
WCTIONB3Ys CIPAaBOYHBIE MAaTEPHUANbl; HCCIEI0BATh B MPOCTEHINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaxXoJAuWTh HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKUMUHA; CTPOUTh TIpaUKM MHOTOYJIEHOB C
WCTIOJIF30BAaHUEM arlliapara MaTeMaTHYECKOTO aHajH3a; IPUMEHSTh MPOU3BOAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33a/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXxO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YUYE€HHBIH METOJ JAJS pEIleHUs 3a/aud, pacro3HaBaTh
MaTeMaTHdeckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OONICCTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH MPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHICKON M MHPOBOM
MaTeMaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO ONEpUpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKUHS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (DYHKIHH,
MoKasarenbHass M Jorapupmudeckas (GYHKIUM; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOJh30BaTh Tpaduku (GYHKIHMNA ISl U3YdeHHs] MPOIECCOB M 3aBHCUMOCTEH TpH pEHICHUH
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PEaJbHON KXHU3HH; BhIpakaTh (hopMyaamMHu 3aBUCUMOCTH
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MEX]y BEIIMYMHAMU; yM€HHuE CBOOOIHO ONEPUPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIMH, TEPUOTUYHOCTD (DYHKIIMH, OTPAHUYEHHOCTh (DYHKI[MH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHkuuu, HauOosbllee M HauUMEHbIIEe 3HA4YeHUs (YHKIMM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
ucclieIoBaHne (PYHKINH; yMeHHue
UCIOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUH A8 pelleHus YpaBHEHUH, HEpaBeHCTB M 3a/lad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHHN ypaBHEHUH, HEPAaBEHCTB
U UX CUCTEM;

IIpyl0 ymeHnue omnepupoBaTh MOHATUSAMHU: HEMPEPHIBHOCTh (YHKLIUH, ACHUMITOTH rpaduka
GbyHKuMu, 1epBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GyHKLIMU; yMEHUE BBIYUCIATh IPOU3BOJHBIE CYMMBI, IPOU3BEJCHUS, YACTHOTO ¥ KOMIO3ULIUU (QYHKIIHH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOM3BOAHYIO Ul HCCIEAOBAaHMS (DYHKIMM, IS HAXOXKACHUS HAUITYYIIEro
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3WYECKUX 3ajadax, s
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HNOMOIIBIO MHTErpana;
MPUBOANUTH TPUMEPBI MATEMAaTHUIECKOTO MOJISIIUPOBAHUS C MTOMOIIBIO JH(PepeHINaTbHBIX YpaBHEHHIA;

[IPy18 ymeHue MonenupoBaTh peajibHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTaBIATh
BBIPO)KEHUS, YPABHECHHUs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3a/1a4M, UCCIIECAOBATh MOCTPOCHHBIE
MOJIEJI C HCHOJb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh IMOIYYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIU C MTOMOIIBI0 TEOMETPUIECKUX TIOHSATHI M BETUYWH, PEIIATh CBS3aHHBIC C HUMH
IPAKTUYECKHE 3a/lauM; COCTaBISATb BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETHPOBATH IOJYyYCHHBIH
pe3yabTaT; pemaTh MPUKIAAHBIE 3aadyd CPEeACTBAMHM MAaTEMAaTHYECKOr0 aHalinW3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMANIMKA METOX JUISl PEUICHHs 33a/Ja4d;, MOHWMAaHHE 3HAYUMOCTH
MaTeMaTHUKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclio3HaBaTh
MPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHE TPHBOJUTH INPUMEPBl MaTEMAaTHYECKUX
OTKPBITUNA POCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKHU.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bribupath crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATENbHOCTH PUMEHHTENBHO K
Pa3IMYHBIM KOHTEKCTaM

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMAaTH3aLMIO IEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
qHClie C UCIIOJIb30BaHHEM MH(GOPMAIIMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTH.

IIK 2.6 PaccuutsiBaTh nokasatenu 3pPeKTUBHOCTU MPEANTPUHUMATENBCKOMN AeSTENbHOCTH, B TOM
YHCJIE C IPUMEHEHUEM NTPOTPAaMMHBIX TPOJLYKTOB.

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

3aganue:

1. BbluucnuTh NPOM3BOMUTENBHOCTh Tpylda BO BpeMsi MEpBBIX 4 yacoB paboOThL, eciu 00beM
TIPOJKIIMH Y B TeYeHHe paGoyero Hs NpeicTaBieH GpyHKimeil y = -t° +10t2 +40t — 16, t— Bpems, .

2. KomOuHar x1e00npoaykToB Mpou3BOAUT X TOHH MYKH B JeHb. I10 TOroBOpy OH JOJDKEH
©KETHEBHO TOCTaBJIATh XJIeOOKOMOMHATY He MeHee 10 TOHH Myku. [IpOM3BOJICTBEHHBIE MOITHOCTH
KOMOMHATa XJ1€00NPOYKTOB TaKOBBI, YTO BHIITYCK HE MOXKET TpeBbimarh 70 TOHH B JeHb. Onpenenure
Opd  KakoM o00bEME TMPOW3BOJCTBA YJACIbHBIC 3aTpaThl  MPOU3BOJICTBA OyIyT HAUOOJBIIAMH

(HaMMeHbIIMMH), ecl PYHKIHS CYMMapHBIX 3aTpar uMeeT Bux:  E (8) = —6° +806° +1000.

IMopsinok BbINoJIHEHUs PadOTHI:
1. Haiitu npon3BOAHYIO QYHKIUU
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2. Haxogum kpuTHdecKre TOUYKU (YHKIIUH.

3. IIpoBepsieM, Kakue U3 HAHJACHHBIX KPUTHIECKUX TOUYEK JIKAT BHYTPH 33JaHHOTO OTPE3Ka.

4. HaxonmuM 3HaveHUs (YHKIMU HA KOHIIAX OTpe3Ka W B TEX KPUTUYECKUX TOYKAX, KOTOPBIC
MOTIAJIAl0T B ATOT OTPE30K.

5. M3 Bcex mosydeHHBIX 3HaYCHUH (QYHKIIMK BIOMpacM HauMEHbIee U HauOoJIbIIee.

Xox padoThI:

DOKOHOMUYECKUN CMBICI TPOM3BOJHONW COCTOUT B CJEIYIOIIEM: IMPOU3BOAHAS BBICTYNAET Kak
CKOpPOCTh U3MEHEHHS HEKOTOPOTO 3KOHOMHYECKOTO MpoIlecca ¢ TCUCHHEM BPEMEHHU WJIM OTHOCHTEIBHO
APYroro UCCIeayeMoro Gakropa.

3amaval. Berauciute NpoOM3BOIUTEIBLHOCTh TPYZAA BO BpeMs KKIOTO 4aca padoThl, TP YCIOBHH,
4TO0 00bEM MPOIYKINHU Y B TEUCHHE Pab0Yero JHs MpecTaBieH QyHKIUeH
y = -2t +10t? +50t — 16, t— Bpems, u.

Pemenue.

1) Haiinem npoussoanyio y' (t) = -6t° +20t + 50

2) Hanz[eM 3HA4YCHHE MPOU3BOJIHOM B TEYEHUE KAXKIOT0 Yaca.
(t) = -6*1% +20*1 + 50= 64
(t) = -6*22+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

W3 pe3ynbTaToB MBI BHIUM, YTO IIOCJIE€ BTOPOTO Yaca pabOTHl NMPOU3BOAMTEIHHOCTH PaOOTHI
HAUMHACT TMajaTh. Takod pe3yinbTaT SBISETCS CJICJICTBUEM YCTAJIOCTH, YXYILICHHEM YCIOBUH B
MOMEIICHUH ¥ MHOTO JPYrHX (PaKTOPOB BIHSIONIMX Ha MPOM3BOIAMTEILHOCTh Tpyna. Xouy OoOpaTUTh
Balllec BHUMaHHWE, HA TO, YTO HEJAOCTATOYHO MPOCTO HAWTH pE3yNbTar, TJaBHOE MPABWIBHO CIENAaTh
BBIBOJIBL.

3anaua 2. lleMeHTHBIN 3aBOJ MpoM3BOAUT X TOHH IIEMEHTa B JieHb. [10 JOrOBOpY OH IIOJKEH
€XKEIHEBHO TIIOCTABIATh CTPOHWTENbHON (upme He MeHee 20 ToHH meMeHTa. [IpoW3BOICTBEHHBIE
MOIIHOCTH 3aBO/Ia TAKOBBI, YTO BBHIITYCK HE MOKET TIpeBbIATh 90 TOHH B JICHB.

OnpenenuTsb:

1) mpu xakoM o00BEME MNPOM3BOJACTBA YJAENBHBIC 3aTpaThl  MPOHM3BOJACTBA OYAyT HaWOONBIINMH
(HaMMEHBIIUMH);

2) BBITOJTHO JIU CTPOUTENBEHON (upMe ObITh €TMHCTBEHHBIM TAPTHEPOM 3aBOJIA.

®yHKIUA CyMMapHBIX 3aTpaT uMeeT Bua:  K(x) = —x° +98x° +200x .

Pemenue.
VY nenpHbIE 3aTpaThl COCTaBAT K/x=-x*+98x+200
Hama 3aJlaya CBOAMUTCS K OTHICKAHHIO HauOOJIBIIIEr0 M HAMMEHBIIET0 3HaUeHUsl (QyHKIUU
y=-x 24+98x+200. Ha npomexyTke [20; 90]
1) Haiiiem mponsBogHyio: Y = -2x°+98x.
2) Haiinem kpuTHYECKHE TOYKH:
-2x+98=0
X=49 - kpuTHUECKas TOUKa (QYHKIIHH.
3) Haiinennas kputryeckas TOUKa MpUHAUISKUT oTpe3Ky [20;90].
4) BeruucinsieM 3HaueHHE (PYHKIIMM Ha KOHIAX MPOMEXYTKaX U B KPUTUYECKOH TOUKe.
f(20)=1760;
f(49)=2601=y,4,5 ;
f(90)=320=y,4uy, -
Taxkum oOpa3om, npu Beimycke 49 TOHH LIEMEHTa B JECHb yJENIbHbIE U3/IEP)KKH MAaKCUMaJIbHbI, 3TO
SKOHOMMYECKH HE BBITOAHO, a MpH Bblycke 90 TOHH B JI€Hb MUHUMAJIBHO, CJEI0BATEIbHO MOXHO
MOCOBETOBaTh  paboTaTh 3aBOJAY Ha TNpPEAETbHOM MOIIHOCTH M HAXOIUTh  BO3MOXKHOCTH
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YCOBEPIIICHCTBOBATh TEXHOJIOTHIO, TAK KaK JaJyibliie OyAeT JeHCTBOBATh 3aKOH YOBIBAIOIIEH JOXOIHOCTH.
U 6e3 peKOHCTPYKIIMU HENlb3sl OYyIEeT YBEIUYUTh BBITYCK MPOAYKIIUU.

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCITIEOBATEIIBHOCTH JEHCTBUI; B OTBETEC MPABUIBLHO W aKKypaTHO BBIMOJTHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "'yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTH TakKOB, YTO IO3BOJISIET MMOJYYUTh NPABWIbHBIE PE3YJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISIET CENIaTh IPABHIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoaHasi PyHKIMHU U ee IPUMEHEHH e
IIpakTnyeckoe 3anaTue Ne 35
«IIpuMeHeHHEe MPOU3BOIHON NMPH pelIeHHH IKOHOMHYECKHUX 3a/1a4U»
Heap padorbl: HayunThcs NpuMEHATh IPOU3BOAHYIO IIPHU PEIIEHUH SKOHOMUYECKUX 3a/1a4

IIpakTnuyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemNpepbiBHAs (QYHKLUSA, [POU3BOIHASI,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (PYHKIIHMH,
UCTOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX ciiydasX (yHKIMM HA MOHOTOHHOCTD,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIME 3HAueHUs (QYHKUUN; CTPOUTH TpapuKh MHOTOWIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3a7ad
Ha JBW)KEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbIE 3a7jaul HAa HAauOOJIbIIME U HAaUMEHbILNE 3HaYeHUS,
Ha HaXO0>XJIEHUE MyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIH METOJ AJIs PELICHUs 3aJadud, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IPUMEPBI MATEMATHYECKUX OTKPBITHA POCCUHUCKOW W MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO omepUpoBaTh MNOHATUSAMHU: Ipaduk ¢GyHKIUM, oOpaTHas (QyHKIUS,
KOMMO3ULUS (PYHKIMH, TuHEHHas (QyHKIUS, KBagpaTUuHas (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
MOoKa3zareiaeM, TPUTOHOMETpHYecKHe  (YHKIMH, OOpaTHble  TPUTOHOMETpPUYECKHE  (YHKIUH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHME CTPOMTh TIpadukud (YHKIHUH, BBITOIHATH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH [UIs M3ydeHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEaJbHOM KU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHue cBOOOIHO ONIEPUPOBAThH MOHATUSAMHU: YETHOCTh
GyHKIIUH, TEPUOANYHOCTh (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucciieloBaHue (PyHKINHY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
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napameTpamu; n300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUM ypaBHEHUH, HEPABEHCTB
U HX CHCTEM;

IIpyl0 ymeHue omnepupoBaThb MOHSTUSAMHU: HENPEPBIBHOCTh (DYHKIMHU, ACHUMITOTHI Trpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH M (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, TMEepBOOOpa3Has, ONpPENENECHHBbIH HMHTErpajl; yMEHUE HaXOAMThb AaCHUMOTOTHI TIpaduka
(GyHKINHU; yMEHUE BBIYUCIATH POU3BOIHBIC CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIUH,
HaXOo/UTh ypaBHEHHE KacaTeJIbHON K rpaguxky GbyHKIMHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO JUIS HWCCIIENOBAaHUS (YHKUUH, JUIS HAXOXKICHHUS HAMITYYIIero
peleHusl B HPUKIAAHBIX, B TOM YHUCIIE COLMAIBHO-PKOHOMHUYECKMX M (U3NYECKHUX 3ajayax, s
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOOUTh IUIOMIAIN U 00BEMbl (pUTyp ¢ TOMOIIBIO MHTErpaa;
IIPUBOAUTH PUMEPBI MATEMAaTHUECKOT0 MOJICIMPOBAHUS C TOMOIIBIO JU(PepeHINaIbHbIX YPaBHEHUH;

[IPy18 ymeHue MoOnIENMpPOBATH pealbHbIE CHUTYallMd Ha S3bIKE MAaTEMaTUKU; COCTABIISITh
BBIP)XEHUS, YPAaBHEHUs, HEPABEHCTBA M UX CHUCTEMbI 10 YCIOBHUIO 3a/la4M, UCCIIEAOBAaTh MOCTPOCHHBIE
MOJICJI C KCIOJB30BAaHMEM amrapaTa ajareOpbl, HHTEPIPETUPOBATH IMOJYYCHHBIH pPe3ylbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU € IOMOILBIO T€OMETPUYECKUX MOHATHH M BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/a4M; COCTABIATh BEPOSTHOCTHYIO MOJINb M HHTEPIPETHPOBATH IOTYyYCHHBIH
pe3yabTar; pelaTh NPUKIAAHBIE 3a7ayd CPEICTBAMHM MAaTeMaTH4YecKOro aHaiu3a, B TOM YHUCIIE
COIMATIbHO-IKOHOMUYECKOT0 M (PU3UUECKOT0 XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUIsl PEUICHUs 3a/Ja4yM; NOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKH B U3YYEHHH MPUPOJHBIX M OOIIECTBEHHBIX IMPOLECCOB M SBICHUH; YMEHHE PacllO3HABATH
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHE IPHUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bei6upath criocoObl perieHus 3a/1a4 npoPecCuOHaANbHON AeITeIbHOCTH TPUMEHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

I1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CHCTEMATH3AIIMIO IIEHOBBIX IMOKa3aTeseil TOBapoOB, B TOM
YUCJIC€ C UCIIOJIb30BaHUEM I/IH(i)OpMaHI/IOHHBIX HHTCJJICKTYAJIbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuntsiBath mokasatenu 3pGeKTUBHOCTU MPEANPUHIMATENBCKOM AesSTETbHOCTH, B TOM
YUClIe C IPUMEHEHUEM IIPOIPAaMMHBIX IIPOAYKTOB.

MarepuanbHoe obecneyenue: VHIuBuayanbHbIE 3alaHusi, TAOJIWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:
1. IlycTth QyHKIMS 3aTpaT IpU MIPOU3BOJCTBE allATUTOBOTO KOHLIEHTPAaTa UMEET BU/I:

K(x) = 4x +Vx + 4.

OHpeI[eJ'II/ITB NpEACIIbHBIC U3ACPKKHU IIPOU3BOACTBA ITPU YBCIIMUCHHUN 00BéMa BBIITYCKA Ha Xl =5

en. mHa X, =12en.

2. Ilpenmpusrue mnpou3BOAUT X €IUHUI HEKOTOPOM OJHOPOJHOW TMPOJYKLIMU B MECHIL.
YCTaHOBIIEHO, YTO 3aBHCUMOCTh ()MHAHCOBBIX HAKOIUICHUS TMPEINPUATHS OT oObeMa BBITyCKa
BbIpa)kaeTcst popmyIioit f(x)=-3x>+900x -500. MccenoBarh moTeHIMaN MIPEIITPUATHSL.

ITopsinok BbINOJHEHHS PadOThI:

1. Haxoaum kputrnyeckue TOYKU QyHKIUH.

2. IlpoBepsiem, KaKHle U3 HAMIEHHBIX KPUTHUYECKUX TOUEK JIeKAT BHYTPH 3a/IaHHOTO OTpe3Ka.

3. Haxomum 3HaueHWs] (yHKIMM Ha KOHIAX OTpe3ka M B TE€X KPUTHYECKUX TOUYKAX, KOTOPHIC
MIONA/al0T B 3TOT OTPE3OK.

4. U3 Bcex mosydyeHHBIX 3HaUeHUN (QYyHKIIMU BHIOMpaeM HauMeHbIIee U HauboJblee.
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Xox padoThI:
3anaua 1. ITycTts pyHKIMS 3aTpaT mpu IpOU3BOJCTBE AIaTUTOBOIO KOHIIEHTPATa UMEET BUJI:

K(x) =2x ++Vx —1.
OnpenenuTh NpeebHbIE U3AEPKKU IIPOM3BOJICTBA TIPH YBEIHYEHNH 00bEMa BBITyCKa Ha X, = 2

en. una X, =10en.

Pemenue.
1) [penenbHbBIC U3ACPIKKU ITO POCT 3aTPaT IPH yBEIHMYCHUU 00BbEMa MPOU3BOICTBA HA 2 enl. 1 Ha 10 e,
2) Ho npenesnbHbIe H3ASPIKKH ITO CIIE U 3HAYCHHE TPOU3BOIHON (DYHKIMU B TOUKE.

1
! =2 _—
9 K6 PN
1

9 K'@=25 K(10)=27~217

5) npenenbHbIC U3CPHKKU MPOU3BOJICTBA COCTABIISIOT 2,5 J€H.€/l. IpU pocTe 00bEMa MPOM3BOICTBA HA 2
en. u 2,17 nmpu pocte 00BEMOB TTpou3BoAcTBa Ha 10 ef.

BpironHo 1 JAHHOMY TIPEANPUATHIO HAPAIIMBATh IPOU3BOJICTBO, €CIIM YPOBEHB 3aTpaT He
WU3MEHUTCS?

C pocToM MpoU3BOICTBA 3aTPAThl HA KAXKIYIO CIEAYIONIYIO €IMHUILY MPOIYKIIUH YMEHBIIAIOTCS,
CIIEZIOBATENFHO, B IAHHOM CITydae YBEIIMYUBATH 00BEM IPOU3BOJICTBA BBITOJIHO.

3anaua 2. [Ipeanpusitue npon3BoAUT X eIUHUIL HEKOTOPOU OJTHOPOJAHOMN MPOAYKIIUU B MECSII.
Y CTaHOBIIEHO, YTO 3aBUCUMOCTh ?HHaHCOBHx HAKOTUICHUS MPEANPHUATHS OT 00beMa BBIITyCKa
BoeIpaxkaercst popmysoit f(x)=-2x"+600x -1000. MccnenoBarh MOTEHIMAT IPEATPHSITHSL.

Pemenne. @yHKuA HecaeayeTcs ¢ MOMOIIBIO ITPOU3BOJHOM.

1) Haitnem npou3BOAHYIO: y= -6x°+600.

2) Haiinem kpuTHYECKHE TOYKH:

-6x"+600 =0
Xx=100 - kpuTH4eckas TouKa QyHKIUH.
3)

V
=
/7' 100 \
[Tomygaem, uro mpu X=100 QyHKIHS JOCTUTAET MaKCUMyMa.
4) f(100)=39000
BriBoa: prHaHCOBBIE HAKOIUIEHUS MIPEANPHUATHS PAacTyT C YBEIMUYEHHEM 00beMa MPOU3BOICTBA 10

100 equnut, npu x =100 OHK AOCTUTAIOT MaKcUMyMa B 00beM HakoruieHus paBeH 39000 neHeKHbIX
eauHul. JlanpHeHmMi pocT MPOU3BOACTBA MPUBOIUT K COKPALIEHUIO (PMHAHCOBBIX HAKOIUICHUH.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa.

Kpurepum ounenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEeoOXOIMMOM TOCIIEN0BaTENIbHOCTH JEICTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.
Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI

2-3 HeyoueTa.
Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
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BBIITOJIHEHHON YacTH pa6OTI)I HC MMO3BOJIACT CACIIATh IIPAaBUJIBHBIX BHIBOJOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansitue Ne 36

«HHTerpasa u neppoodpasnas. Haxoxaenue HeonpeaeJeHHbIX HHTETPAJIOB IIPH MOMOIIU
CBOIICTB HHTETPAJIOB)

Heab: Hayuntbcss HaXOOUTh HEONPENEIEHHBIE MHTETPAIbl METOAOM  HENOCPEACTBEHHOIO
MHTETPUPOBAHUS IIPHA TOMOLIY CBOMCTB UHTETPAIIOB

IIpakTuyeckas padora popmupyer:

[1P64 ymeHume omnepupoBaTh MOHATUAMHU: (DYHKIHUSA, HENpepbiBHAs (YHKIWS, MPOU3BOIHASI,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpajl; yMEHUE HaXOJUTh IPOM3BOIHBIC JIEMEHTAPHBIX (DYHKIIMM,
UCIOJIb3YSl CIPAaBOYHbIE MAaTEpUAJIbl; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIUM HA MOHOTOHHOCTb,
HaxXoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaIU3a; MPUMEHATh [IPOU3BOIHYIO IIPU PELICHUH 3a]a4
Ha JIBWKEHME; pellaTh [IPAKTUKO-OPHUEHTUPOBAHHbIEC 33[jaul Ha HauOOJbIINEe U HAaUMEHbLINE 3HAYEHUus,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

IIpyl0 ymeHue omnepupoBaTh MOHITUSAMHU: HENPEPHIBHOCTh (YHKIMHU, ACHUMITOTHI TIpaduka
¢byHKIMK, TiepBas W BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECCKHHA H (QU3UUYECKUH CMBICH
IIPOM3BO/IHOM, MepBOOOpa3Has, ONpPENENEeHHBbIH HHTErpajl; yMEHUE HaXOAMWTh ACHUMOTOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YaCTHOTO U KOMITO3UIINH (PYHKIIHA,
HaXOJUTh yYpaBHEHHUE KacarelnbHOU K rpaduxy GbyHKIMY;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJISi HUCCIENOBaHMS (PYHKUMM, Uil HAXOXIACHUS HaWIydIlero
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLUAIBbHO-PKOHOMUYECKMX M (U3WYECKUX 3ajavyax, s
OTIpe/ieNIEeHUs] CKOPOCTH U YCKOPEHUS; HAaXOAWTh IJIOMAAM U 00bEeMbl (PUIyp C MOMOIIbIO MHTErpaja;
MPUBOANUTH MPUMEPBI MATEMAaTHUECKOTO MOJICIMPOBAHUS C MTOMOIIBIO JU(epeHInaTbHbIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bribupath crocoObl pemeHus 3a1ad npoecCUOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03IInanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U IMYHOCTHOE PA3BUTHE,
MPEeNNPUHUMATEIbCKYIO JESITEIbHOCTh B NPOQEecCHOHANbHON cdepe, HCIOoIb30BaTh 3HAHUSA IIO
(uHAHCOBON TPAMOTHOCTH B PA3JIUYHBIX JKU3HEHHBIX CUTYaIUAX

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMATH3ALMIO LIEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
qHClie C UCII0JIb30BaHHEM MH(GOPMAIIMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh nokasarenu 3pPeKTUBHOCTH IPEeANPUHUMATEIBCKON NeATeIbHOCTH, B TOM
4HCIIE C IPUMEHEHUEM ITPOTrPAMMHBIX TPOTYKTOB.

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

3aganme:
Jl7is onTUMH3AIH SKOHOMHYECKUX TOKa3aTeNell He0OX0AMMO BBIYUCIUTD CIEAYIOIINE HHTErPabl:
1,.3_13.:
1. f(4x pEd + 5) dx
2. Ja{2e® — 1) due
3. Jx¥1 + 5x%0dx
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4, f[%+ xis:' di
5. J{5xF — 74x7)dx

KpaTkue TeopeTnueckue cBeeHUS:
Csoticmsa HeonpedenenHo20 uHmezpaia

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

TCZ6JZMI/[CZ OCHOBHbIX UHmMecpajlos

1) Idx:x+C;
Xn+1

Z)Ix”dx: +C,n=-1;
n+1

3) jd—; =In|x/+C;

4) jexdx:eX+C;

5) Iaxdx=a—+C;
Ina

6) Isin xdx =—-cosx+C;

7) Icosxdx =sinx+C,;

dx )
8) Jcoszx =tgx+C;

9)I ox =—Ctgx +C;

sin? x
dx .
10) | ——===arcsinx+C;
J =
dx
11 =arctgx +C..
)I1+x2 J

ITopsinok BbINOJHEHHS PadOTHI:

COBOKYIHOCTB BCEX NEPBOOOPA3HBIX ISl PYHKINN HA3bIBAETCS HEOMPEEIEHHBIM HHTEIPAIOM.

OcHOBHBIE CBOWCTBA HEONIPEACIEHHOTO HHTErpala

1) JFGD + glad lde = T L g+ [ g0 b

2) Jkfladde =k [ fl)dx

HenocpencTBeHHOE HHTErPUPOBAHUE OCHOBAHO HA MPSMOM HCIOJIb30BAHUU TAOIMIIBI UHTETPajIoB.
MoryT npencTaBUThCS CIEAYIOLUE CIIyYau:

1) JlaHHBIH WHTErpaJl HAXOAUTHCS HEMOCPEJICTBEHHO 110 COOTBETCTBYIOIIEMY TaOJIUYHOMY
UHTErpaiy.

2) JlaHHBI MHTErpas MOCIe MPUMEHEHHs CBOWCTB 1M2 MPHUBOAUTCS K OJHOMY HJIM HECKOJIBKAM
TaOJIMYHBIM UHTETpaIaM;

3) JlauHbIid ~ WMHTErpal  MOCIAE  3JIEMEHTAPHBIX  TOXICCTBEHHBIX  MPeoOpa3oBaHUiM,  HaJ
MOJIBIHTErpalibHON (DYHKIMEW W MpHUMEHss CBOicTBa 1M2 MPHUBOAMTCS K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

Xox pa0doThI:
1. Jlnsg onTUMM3alMU S5KOHOMUYECKHX MOKa3aTesiell He0OXO0MMO BBIYMCIUTD € HHTErPaJIbl:

101



1) J'6x*dx —umcnons3yem cBoiicTBO 2 M GpopMyiy 2.

I xPdx = %+ ¢ [lomydnm:

fﬁxzd:r= Euf:r:zd.r: 6%+c= Eu§+c= 22l 4 ¢

2) Jalx? — x4 3dx Ucrone3yst cBoiictBa 1| u 2 u, dopmymsr | u 2 mnomydum:
4 xtdr — 4 xde+12 [ dx = 4%—‘%2+ 12 +¢ =§x9— 265+ 12x + e

- 1nocTtosiHHasg uHTerpupoBaHuss C paBHa ainreOpandeckod CyMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3 2
3) f2[3x—ljzdx=2f[3:r—ljzd.ﬁ::z,rl:gxz—ﬁx—l:ldx:2-9%—2-6%+2x+c=6x3—Eu:rz+2;r+r:

H =4
4) JEE R —pa3enM HOYWIEHHO Ha X, IOy IHM:
1 3yt
{x? +3x+4]dx=?+T+4-x+ £

1 1

i —_1 —_
5) Ij—; —ucnons3yem Gopmyny 2 [« Fdr =7 —+c=T+c=2r+ec
2 2

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

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MMOJYYUTh NPAaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 37
«HHTerpupoBaHue METOAOM 3aMeHbI NepPeMEHHOI»
Henp padorbl: HayunThcst BEIYUCIATH HHTErPAJIbl METOOM 3aMEHBI IEPEMEHHON

IIpakTuyeckasi padora ¢gopmupyer:

[1P64 ymenue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MNPOU3BOAHAS,
nepBooOpasHas, OmpeeNeHHbI UHTErpat, YMEHHUE HAaXOAUTh MPOU3BOJIHBIC AJIIEMEHTAPHBIX (DYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
HAaXOJIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
HCMOJIb30BAHUEM anmnapaTa MaTEMAaTHYECKOI0 aHalii3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUICHUH 3a]a4
Ha JBW)KCHUE; pPellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HAa HAUOOJbIINE U HAMMEHbBIIINE 3HAYCHHS,
Ha HaAXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,

[IPyl0 ymenue omepupoBaTh MOHSATHSAMHU: HEMNPEPHIBHOCTh (YHKIIMU, ACHMIITOTHI Trpaduka
GbyHKIMM, TepBas WU BTOopas MNPOM3BOAHAS (YHKIUU, TEOMETPUUYECKHI U (U3NYECKUN CMBICI
MIPOM3BOJIHOM, TEpPBOOOpa3Has, ONpeAeNeHHBI HWHTErpall; YMEHHE HaXOJUTh ACHUMIITOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3UIIUU (DYHKIIUH,
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HaxOJIUTh ypaBHEHUE KacaTeJIbHOU K rpaduky byHKIUY;
YMCHHUC MUCIIOJIB30BaTh IMMPOU3BOAHYIO IJId HCCICAOBAHUA q)yHKLII/II\/'I, UL HAXOXKACHUSA HaAWITYYIICTO
pelieHusi B TPUKIAJAHBIX, B TOM YHCIIE COIHMAIBHO-DKOHOMHUYECCKHX W (U3WYECKHX 3ajadax, IS
OIMPCACIICHUA CKOPOCTU U YCKOPCHHA, HAXOJHUTH IUIOIIAAN H 06’beMLI (1)1/1ryp C IIOMOIIBIO HMHTCIrpAJIa;
MPUBOIMUTH IPUMEPBI MATEMAaTHUYECKOTO MOJICITMPOBAHUS C TOMOIIBIO TU(epeHIIHaTbHBIX YPAaBHCHUH;

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

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

OK 03I1nanupoBaTh ¥ peain30BBIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE U JIMYHOCTHOE Pa3BUTHE,
MPEeNNPUHUMATEIbCKYIO ACSITeNbHOCTh B MpoQecCHOHANbHONW cdepe, HCIOIb30BaTh 3HAHUS IO
(hMHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HECHHBIX CUTYAIIHSIX

IIK 2.3 ITpoBOAMTHE COOpP, MOHUTOPHHT U CHCTEMATHU3AIMIO IICHOBBIX IMOKA3aTeNIeHi TOBAPOB, B TOM
YHCJIC C UCIIOTh30BaHUEM HH(DOPMAITMOHHBIX HHTEIUICKTYATbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuuthiBaTh noka3arenu 3Gp(HEKTHBHOCTH MPEANPUHUMATEILCKON AEATEIbHOCTH, B TOM
YHUCJIe C TPUMEHEHUEM MTPOTPAMMHBIX MPOIYKTOB.

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

3aganme:
I[JI?I OIITUMHM3AIINU DKOHOMHUYCCKUX HOKa3aTeHefI HCO6XOIII/IMO BBIYHCIINTH CJICZIYIOHII/IC I/IHTeraJIBII
CJlze — 5 7dx

2._].“

B +3

T dxT =7 dx

J' coax d_‘}_’
' g“ an &

T tguadx

J' i

1+16x7

-

o U A w

ITopsinok BhINoOJIHEHHE PaGOThI:

B ocHoBe uHTErpupoBaHHUs METOJOM 3aMEHbl NEPEMEHHOHN (MM CIOCOOOM MOCTAHOBKH) JIEKUT
CBOWCTBO HHBAapUAaHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3aKIIIOYAETCS B CIEYIOLIEM: €CIH
Tfldde=Fl) +¢ 10 J fladdu = Flu) + ¢, rue u(x) npoussomnas mupdepenimpyemas GyHKIHUS OT X.

3aMeHa TIepEeMEHHOM B HEONPEACICHHOM HHTErpajie MPOU3BOJANUTCS C TIOMOIIBIO TTOJICTAHOBOK JIBYX
BUJIOM:

1. x=w(t] , rne t-HoBas mepeMeHHas, a w(tf] HempepblBHO AuddepeHnmpyemas (QyHKIUSA

Jplade =] flpled Jp'lD) ot
2. t=p(x) e t-HoBas mepeMenHas, Torya: J Flule) Ju' lddx = [ Fleddt

Xoa padoThI:
21.]'[5{ OIITUMHU3AIINU DKOHOMHUYCCKUX HOKaSaTeHeﬁ HCO6XO}II/IMO BBIYUCIIUTDH cne)ly}oume I/IHTeraJIBIZ

x gy
L J.E+.r3
-T.K. 8(8 + x%) = 3x%dx , TO
JI' xdr 1J‘d[8+ 3™y
B4+x? 30 B4l

-moyiarasi 8+ x? =t , moay4nM: %I% =§1n[ﬂ +rc =§1n|8 +x+c
J- coaxdy J- o (B

MIO9TOMY, HCHOJB3ys IMOJACTAHOBKY t = sinr | MPUXOJUM K TaOIMYHOMY

442 x 4422 x
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2 1 t 1 .
uHTerpany: [ L =larctg 4+ e =oretg (.m:.r ) te

3. J- a¥dx dia™y

otz ¢ erf
-BOCITOJIb30BABIINCH  IOJCTAHOBKOU t=¢", [OpUBOAMM K TaOIMYHOMY  HHTErpairy

dr .1 _ e
Iﬁ— m"csm;+ C = mresin . +c
IMpumeyanue: dx = id[mc + &)

1
rox = Ed[xzjl

o' dx = dlg")
[l
? = d[ln[x]

cosxdx = dsing)
(I)opMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

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

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansitue Ne 38
«HTEerpupoBanune pa3IndyHbIMU METOIAMMI

Heapr padorbl: HayuuThcsi HaxOOuTh MHTErpajibl pPa3IMYHBIMU METOJAMM: WHTErPUPOBAHUE
MIOZCTAHOBKOM U 110 YacCTsM.

IIpakTnyeckas padora ¢popmupyer:

[IP64 ymeHnue omnepupoBaTh MNOHATUSIMM: (DYHKIMS, HeNpepblBHAas (QyHKUMSA, IPOU3BOIHAs,
nepBooOpasHasi, ONpeleseHHbI MHTerpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
HCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BAaTh B MPOCTEHIINX ciy4yasX (YHKIUA HA MOHOTOHHOCTb,
HaXo/JuUTh HauOONbIIME W HAUMEHbLIME 3HauYeHHs (QYHKUUH; CTPOUTH TIpaduKu MHOTOUJIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIEC 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIIMH, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas WU BTopas MNPOU3BOAHAS (YHKIUH, TEOMETPUUECKUH U (PU3UYECKH CMBICIT
MIPOU3BOJIHOM, TMeEepBOOOpa3Has, ONpPENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHE BBIYMCIISATH POU3BOIHBIE CYMMBI, IPOU3BECHHUS], YACTHOTO ¥ KOMIIO3ULIUU (DYHKIIHH,
HaXOJIUTh yYpaBHEHUE KacaTeJIbHON K rpaduxy (byHKIMH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJIHYIO MJISl HUCCIENOBaHMUS (PYHKIMHM, JUISI HAXOXKICHHUS HAWITy4IIero
pelieHusl B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
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OIIPENICJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOOUTh IUIOIIAAN U 00BbEMbI (PUIyp ¢ IMOMOIIBIO MHTErpana;
MPUBOAUTH PUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C TOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

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

OK 03I1nanupoBath B peaqn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBHOE U JJUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B IPOQecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIIUSIX

I1K 2.3 IIpoBoauTh cO0p, MOHUTOPUHT M CHCTEMATH3AIIMIO IICHOBBIX IMOKa3aTeJeii TOBapOB, B TOM
YHCJIE C UCIOIb30BaHUEM UH(POPMALIMOHHBIX HHTEUIEKTYaIbHbBIX TEXHOJIOTHA.

1K 2.6 PaccuntbiBaTh nokazarenu 3G (GpeKTHBHOCTH MPEANPUHUMATEIHCKON I€ATEIBHOCTH, B TOM
YUCJIe ¢ IPUMEHEHUEM [TPOTPAMMHBIX MPOIYKTOB.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IZIyaJILHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/Iﬁ.

3ananmue:

HJ'ISI OIITUMH3AIINU SKOHOMHUYCCKUX oKa3arejie H606XOI[I/IMO BBIYUCIIUTD CJICAYIOIINE NHTETPAJIbI:
dx

T o
0, [T

- g
[of riig
3. [ xrosxdx
4 I]Ed:r
2

5. J- rda

2ty

IopsiIoK BbINOJIHEHHE PAGOTHI:

1. IlepBble 1Ba HMHTErpajga pEIIAIOTCS METOJOM 3aMEHbl [EpPEeMEHHOM (3TOT  ciyuai
paccMaTpHUBaICs B MPAaKTHUECKO pabote Ne 35).

2. Crieptyroliie HHTErPAbl PEIIAKOTCS METOIOM HHTETPHPOBAHUS 110 YACTSIM.

WHTerpupoBaHueM IO  YacTsIM  Ha3bIBAETCS  HAXOXKICHWE HWHTErpama 1o  QopmyIe:
Judd = — [ #du rae uH# HempepbBHO AupdepeHpyeMbie QYHKIUH OT X.

Unterpupys o6e 4acTu paBeHcTBa Glaf) =udd +#du | momyuum

fd(mﬁ] :fudﬁ +f~c3du

e =fudt‘5' +ft‘5‘du,1:unmqa f’udt‘? = u? —th?du

C MMOMOIIBIO 3TOMH (bOpMYJ'ILI BBIYUCIICHUC UHTCIpaia CBOAUTCA K BBIYMCIICHHUIO UHTCTpAJia Itﬁ'du,
€CJIn HOCJ'IelIHI/Iﬁ OKaXXETC IMPOIIE NCXOAHOTO.

Xoxa pa0doThl:
BoruuciauThs MHTErpas METOI0M UHTETPUPOBAHUS 10 YACTSM:
1. Jix — Seosuxdx

-onaras 4 =x — 5 d? = cosxdx,

-HaliéM du = dr; @ = [ posxdy = sing

-CJICAOBATCIIBbHO:

JIF':-'T-' — Sposrdy = (x — Slsine = J- sinrdx = [x — S)sinr + cosx + ¢
2. [ xoretgrds
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—IyCTh u =erctgx; dff = xdx,
1 x2
] ==

1427 H
-Ha OCHOBaHHNHN OpMy.HBI HaxoJIum
H

-TOoTAa  du =

x
Jr rorctgrdy = E aretgr

=-rmroigy — - g

xt g 1 1J‘x2+1—1
42 x4l oz 2

z
ri41

1, 1 j‘d j‘ g 1[;.:2 )
== tgr — = - == tgr — t
23: aretgr 2[ i x2+1:| 5 eprctgr — x4+ arctgr) + ¢

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEOOXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE IMPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ouenka "'Xopomo' cTaBuUTCs, €CIIM BBINOJIHEHBI TPEOOBAaHHS K OIEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS paOOTHI OBUTH JOIMYIIEHBI OIITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 39
«Teopema Hbrotona-Jleiitonuna. BoruuciieHue onpeaeleHHbIX HHTErpajaoB»

Heap padorbl: HayunThes BEIYUCIATE ONpeAEIeHHbIA nHTErpai rno ¢popmyine Herorona-Jleitonuma
C IPUMEHEHUEM CBOMCTB OINPEAEIEHHOTO NHTETpaa.

IIpakTnyeckas padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUSIMH: (QYHKIMS, HENpepblBHAas (YHKIUS, MPOU3BOAHAS,
nepBooOpasHasi, ONpeesieHHbI MHTerpall; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIIMM HA MOHOTOHHOCTb,
HaXo/JWTh HauOOJbIIME W HAWMEHbIINE 3HAuYeHUs (QYHKUUH; CTPOUTHh TIpauKu MHOTOUJIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIEC 33/aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0XKJIEHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas W BTopas MNPOU3BOAHAS (YHKIUH, TEOMETPUUECKUH U (PU3UYECKHH CMBICIT
MPOU3BO/IHOM, TMepBOOOpa3Has, OINpeNeNeHHBIH HMHTErpajl; yMEHHEe HaXOAWTh ACUMOTOTHI Tpaduka
(GYHKIIUHM; YMEHHUE BBIYHMCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3ULIUU (DYHKIIUH,
HaXOJUTh yYpaBHEHUE KacaTeJIbHON K rpaduxy (byHKIMH;
YMEHHE HCIIONIb30BaTh MPOU3BOAHYIO JI HCCIEeNOBaHUS (QYHKIUHM, [UIsI HAXOXKICHHUS HaWITy4IIero
pelieHusl B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKUX 3ajayax, s
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OIIPEAETICHUSI CKOPOCTH U YCKOPEHHS; HaXOAWTH IUIOMAIN U 00BEMBbl (UIYp C IMOMOIIBI0 MHTETpaa;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICTIMPOBAHUS C MOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;
BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH IPUMEHHUTENBHO K

Pa3IMYHBIM KOHTCKCTaM

OK 03[1nanupoBaTh ¥ pealin30BBIBATH COOCTBEHHOE MPO(ecCHOHATLHOE U JTMYHOCTHOE Pa3BUTHE,
MpeANPUHUMATEIbCKYIO ACSITeNbHOCTh B MpodeccHOHANbHOW cdepe, HCIONb30BaTh 3HAHHUS IO
(bMHAHCOBOW TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CUTYaIUAX

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

I[HH OLICHKX HAKOIICHHOI'O J0X04a BBIYUCIIATC UHTCIPAJILL.

1. _If 2xidx

4
[(8+2x—x2)dx
]

. f;'fz rosrfx

W

(cos x — 3sin x)dx

1-x?
2

5. dx

!
i

-2

IMopsinok BbINoOJIHEHUs PadOTHI:
1) Ucnionb3ys Tabiuily HHTETpajIoB HATH MHTErpal
2) Ucnonb3ys popmyny Herorona — JleliOHuma

3
[ #eax=Fi)

P= F(by -

Fla)

HaWTH ONPENEICHHBIN UHTETPal

Xoa paGoTsI:

Z[J'ISI OLICHKHU HAKOIINICHHOI'O JOXO04da BBIYUCIUTEC UHTCTPAJIbI:

1)

2
_I-Exjr:fx
1

Pemenne:
]

14
3

2 iy 2 (2]
jzﬁ&:zjfm:iﬁﬁ Sl omaiaopn=2.7218_42
1 1 3 3 3 33

(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTETpasa.

2+l

ey = il 1+C

(2) Unterpupyem mo Taliuile C MOMOIIbIO CaMOW MOMYJSpHONH (QOpMyIIbI nt

1

HOHBI/IBI_HyIOCSI KOHCTAHTY 3

3
1enecoo0pa3sHo OTACIUTh OT * W BBIHECTH 3a CKOOKY. JlemaTh 3TO He

00s13aTeNbHO, HO JKEJIATeIIbHO — 3a4eM JIMIITHUE BEIYUCICHUS?
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A
[z = FUDf, = P& - Fla)

(3) Hcnomp3yem dopmyny Hprorona-Jleiibauma 2 . Cnavana

3
IoACTaBIIsIEM B x BCPpXHHUU NPCAC, 3aTCM — HUXXHHU HPCICII. HpOBOI[I/IM JAJIbHCHUIIINC BBIYMCIICHUA U

mojay4acm OKOHYATEIBbHBIA OTBET.
2)

4
_[(8+ Dx—x)dx
-2

Pemrenue:
4 (1) 4 4 4

[8+2x-xdx=8]dx+ 2| xdx- Ixjdxiijg(x]r_g +2 %(f‘)ﬁz - % @)%, z

-1 -2 -1 -2
= 84— (20 +(4* - (-2)%) —%(43 — (=27 =8 6 +(16 -4 —%(64+8) =

=48+12-24 =34

(1) Mcnionb3yem cBOMCTBA JINHEHHOCTH ONPEEIIEHHOT0 UHTErpasa.

(2) NnTerpupyem no tabnuiie, Mpu 3TOM BCE KOHCTAHTHI BBIHOCUM — OHU HE OYAYyT y4acTBOBaTh B
ITIOZICTAHOBKE BEPXHETO U HUKHETO IIpeIena.

(3) Hns xaxgoro w3 TpéXx crnaraeMbix npumensem ¢opmyny  Hprotona-Jleitbnuna:

FUO = F(B)- Fla)

CoBer: mepea TemM, Kak HCHOab30BaTh ¢Qopmynay Hbrorona-Jleii0HuIa, M0J1€3HO NPOBECTH
NPOBEPKY: a caMa-To NepBoo0pa3Hasi HalileHa NPABWIBHO?

Tak, TpUMEHHUTETBPHO K paccMaTpUBAEMOMY IMpUMEpPY: Mepel TeM, Kak B TMepBOOOpa3HYyIO
3

x
Ox+xf -2
(b yHKITHIO 3 HomCTaBIATH BEpXHUM M HIKHHUM TIpEeesibl, JKENaTeIbHO Ha YEpPHOBUKE
MPOBEPUTh, a TMPaBWIBHO JHM BOOOINEe HaWJeH HeompeneneHHbl uHTerpan? JuddepeHuupyem:
r

[8x+x2 —?J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3xg =84+ 2x—x°

[Tonydyena ucxofHas MOABIHTErpanbHAs (PYHKIHS, 3HAYUT, HEONPEICICHHBIN HMHTErpaj HaiieH
BepHO. Tenepp MoxHO U popmyiny HeroTona-JleltOHUIIa TPUMEHUTS.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE/

Kpurtepun onenku:

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

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

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.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
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IIpakTuyeckoe 3ansaTue Ne 40
«BpIuncieHne onpeaejeHHbIX HHTErPAJ0B METO0M 3aMeHbI epeMeHH oI
Llesb padoThI: HAYYNUTHCS BBIYUCIATH ONPENEIEHHBIC HHTETPAIBI METOJIOM 3aMEHBI TICPEMEHHOIA.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (QYHKLUS, HENpepbiBHAS (DYHKIMS, MPOU3BOIHAS,
nepBooOpasHas, ONpeiesieHHbI WHTErpai; yMEHUE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (DYHKIIMA,
HCIIOJIB3YA CIIPABOYHBIC MATCpUaAJIbl; UCCICIOBATH B HpOCTefIL[IPIX crydasax (I)yHKLII/II/I Ha MOHOTOHHOCTBD,
HAaXOJUTh HAWOOJIbIIME W HAMMEHbIIWE 3HAueHUs (YHKIHM; CTPOUTh TIpadUKHM MHOTOUJICHOB C
WCIIO0JIb30BaHUEM ammapara MaTeMaTUYeCKOro aHan3a; MPUMEHSITh MPOU3BOAHYIO MPHU PEHICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[Ipyl0 ymeHnue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUH, AaCHMIITOTHI Trpaduka
¢byHKIMK, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECCKHH M (U3UYECKUH CMBICT
MIPOM3BOJIHOM, MEpBOOOpa3Has, ONpeAeNeHHBI HWHTErpall; YyMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCIIATH POU3BOIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIIUH (YHKIIUH,
HaXOJUTh ypaBHEHUE KacaTeJbHON K rpaduky ¢byHKIIUY;
YMCHHUEC HCIIOJb30BaTh IPOU3BOJHYIO JII HCCIICIOBAaHUA ¢)YHKHHﬁ, AJI HaXOXKACHUA HaAWJIYUIICTO
pellleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OIpCACIICHUA CKOPOCTU W YCKOPCHHA, HAXOAUTH ILIOIIAAN H 00BEMBI (1)I/Il“yp C IIOMOIIBIO MHTCIrpaJia;
MIPUBOJIUTH MPUMEPBl MATEMATUYECKOTO MOJIEIIMPOBAHUS C MOMOIIBI0 U depeHIINaTbHBIX YPaBHEHHUIH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodsl penieHus 3aad mpohecCHOHAIbHOM NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 03I1nanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPOGECCHOHAIBHOE U JTUUYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENIbCKYIO JIeATEIbHOCTh B MpodeccuoHambHOM cdepe, HUCMONb30BaTh 3HAHUSA IO
(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHbIX KHU3HEHHBIX CUTYAIIHSIX

MarepuajnbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

I[J'IH OLCHKHW HAKOIINICHHOI'O 10X04a BBIYMCIUTC NHTCIPaJIbI:
6

! J x)z(d—x6

5

4
2. [(2x~5)"dx
3

1
3. J'i/x + 2dx
0

1

4, j(x3 +1)*x? dx
-1
¥

5. jsin x - ldx
5 4

ITopsinok BbINOJHEHHS padOThI:
1) BBecTu HOBYIO TEPEMEHHYIO
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2) Haittu nuddepenmman

3)BbIuncauTh HOBbIE TPAaHUIBI UHTETPUPOBAHUS
4) Cnenatb MOJACTAaHOBKY

5) BoruucnauTh, NOMy4YMBIIUICS UHTETPA

Xopn padoThr:
JUJ1sl OLIEHKM HAKOIUIEHHOT'O 10X0/1a BBIYMCIUTE UHTErPal:

B xdx
1.5 e

BBeseM HOBYIO IEpeMEHHYIO t = x% —
Juddepennnan Oyner paBeH 6t = 2xdx
Beruncnum rpanuisl nHTErpHpoBaHus t1=25-6=19, t,=36-6=30

L pB2xdy 1 30 dt
Brinoianum MMOACTAaHOBKY EJ.E

xiog 2l
o L L _L, 3
Boruucnnm, nosyuusiumiics uarerpan ; il 3002 inf191=" in

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJIHCHHOC Sa,I(aHI/IC/

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid PabOTa BHINOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 41
«Bpryucienne miomaneil Gpuryp u 00beMoB TeJD»

Hean padorsi: HayunThcs BEIYUCIATH IUIOMAAN GUTYP U 0OBEMBI TEJI, UCIOJIb3Ysl ONpeae/ICHHbIE
WHTErPAJIbI

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (QYHKUUS, HempepbiBHAas (YHKIHSA, NPOU3BOJHASA,
nepBooOpasHas, ONpeieseHHbI WHTErpail, YyMEHHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUalIbl; HCCIEI0BATh B MPOCTEHIINX Cilydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HAuOOJIbIIME M HAMMEHbIIWE 3HaueHus (YHKUUN; CTPOUTH TpaduKh MHOTOUIEHOB C
HCIIOJIB30BAaHUEM ammapara MaTeMaTUYeCKOro aHaJIu3a; MPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a1ad
Ha JBM)KEHUE; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33Jaul Ha HAauOOJbIINE U HAaUMEHbIINE 3HAaYeHMUS,
Ha HaxOJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IPUMEPBI MATEMATHYECKUX OTKPBITHA POCCUNCKOW UM MHUPOBOU
MaTeMaTHUYECKOU HAYKH;
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IIpyl0 ymenue omnepupoBaThb MOHSTUSAMHU: HENPEPBIBHOCTh (DYHKIMHU, ACHUMITOTHI Trpaduka
¢byHKkuMu, TepBas M BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, TMepBOOOpa3Has, ONpPENENECHHBbI HHTErpajl; yMEHUE HAXOAMThb ACHUMITOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIUA,
HaXo/UTh ypaBHEHHE KacaTeJIbHON K rpaguxky GyHKIMY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIA HWCCICAOBAHUS (DYHKIHMH, i HAXOXACHUS HAWIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE€ COLMAIBHO-DKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OTIpEeJICNIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMAIN U 00BeMbl (UTyp ¢ MOMOUIBIO MHTErpasa;
IIPUBOAUTH IPUMEPBI MATEMAaTHUECKOT0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPy18 ymeHue MoOIENMpPOBATH pealbHbIE CHUTYallMd Ha S3bIKE MATEMAaTUKU; COCTaBIISTh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCJIOBHUIO 3aJlaud, UCCIIEA0BAaTh IOCTPOEHHbBIE
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENU € TOMOILBIO T€OMETPUYECKUX MOHATHH M BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/1a4M; COCTaBIATh BEPOSTHOCTHYIO MOJICNb M HHTEPIPETUPOBATH IOJTYYEHHBIN
pe3yabTaT; pelaTh NPUKIAAHBIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COIMAIBHO-IKOHOMUYECKOT0 M (PU3UUECKOT0 XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUISl PEUICHMs 3aJa4yM; NOHUMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH NPUPOIHBIX M OOMIECTBEHHBIX MPOILECCOB M SBICHHUN; YMEHHE PAcIO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHE IPHUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl perieHus 3a1ad npohecCUOHAIBHON JeSITeNbHOCTH IPUMEHHUTENbHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03IInanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE NMPO(EeCcCHOHAIBHOE U JIMYHOCTHOE PA3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIEHOCTh B TpoQeccHoHanbHON cdepe, HUCMONB30BaTh 3HAHHUA TI0
(uHAHCOBON IT'PaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYalUAX

OK 06 IIposBAsTE TpakJaHCKO-NIATPUOTUYECKYIO IO3UILIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHNE HAa OCHOBE TPAJAUIMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
rapMoHu3anvu  MCKHAIIMOHAJIBHBIX U MCKPCITUTUO3HBIX OTHOIHGHI/II\/II, MNPUMCHATH CTaHdapThI
AHTUKOPPYIIIMOHHOTO MOBECHUS

OK 07 ConelcTBOBaTb COXpPaHEHHUIO OKPYXAIOLIEH cpebl, pecypcocOepeKeHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
qpestlqaﬁme CUTyalusx

OK 08 Hcnonb3oBathk cpeacTBa (PU3NUECKON KyIbTYPHI AJIsi COXPAHEHHs U YKPEIIJICHUs 310pOBbsI B
npouecce MpodeccnoHabHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUecKon
MIOATOTOBJIEHHOCTH

OK 09 Ilonp3oBaThcs mpodeccnoHanbHOM JOKYMEHTAalMe Ha roCyAapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

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

3axanue:

1. Ber4uciuTh miomaas Gurypbl, OrpaHu4eHHON THHUSIMU
a) y=—x"+4,y=0

b) y=x% y=x°

c) y=e*, y=e™, y=4

111



2.Berauciuts oobeM Tena Y = X2, y =1, eoxpye ocu OY

IMopsiiok BbINOJTHEHHS PA0OTHI:

1) mocrpouts rpaduku GyHKIHIA

2) HalTh 00JaCTh, OTPAaHUYCHHYIO STUMHU rpadukamu

3)  cocTtaBHT ONpeAeIeHHbBIN HHTErPall, Ul HAXOXICHHS TUTOIA/ 1 HAMICHHOW 00J1acTH

Xox padoThI:
Ipumep 1: Haiitu miomazns oGmactu D, orpanmdenHoii KpuBpiMa Y = X2 + X + 11,y =2 X - 9, ipu

YCIIOBHH,
x<=1
_ L2
r=x"+x-11,
D {y=2x-5

x sl

[Ipu pemieHuu Takux 3a1ad cieayeT 00s3aTelnbHO M300pa3UTh HUCCIEAYEMbI TeOMeTpPHUYeCKHid
00BeKT. JIJIs onpe/iesieHrs HIKHETO Tpejieia MHTETPUPOBAHMS HA/I0 HAUTH TOUYKY TIEPECEUCHUS KPUBBIX;
ypaBHEHUE X+ X+ 11 =2 X - 9 umeer nBa KOopHA: X = -1 u X = 2. [Toaxoasmmii KOpeHs - X = -1. O61acTh
OrpaHHYEHA CBEPXY MapaboJIoi, CHU3Y - MPSMOM, CIIpaBa - MpsMoi X = 1, KpaidHsist ieBast TO4Ka - X = -1,
MMOATOMY

1 1
1 2 10
SD) = I[{Ex 9)-(x% +x - 11)]41= [(2-x% v = [2x- 22 2—_+_ 2+ +_ S
-1 -1 o2 -1 3
Ecnm o6nacts numeeT 6osee CIOXHYIO CTPYKTYPY, €€ cenyeT pa30uTh Ha MPOCTHIC YaCTH .

ITpumep 2
a2
BBIUHCITHTH 00BEM TeJIa, TIOMYy4EHHOTO BPaIleHHeM (UTypEl, OTPAHHUEHHOM THHHAMI » 2x—x ,

=0
Y BOKpYT ocH 4
Pemenne: Kak 1 B 3a1aue Ha HaXOKJEHHUE TUIOIIAAHN, PeIICHHE HAYMHACTCS ¢ YepTexka II0CKOoi
¢urypsl. To ecTtb, Ha MIOCKOCTH AOY yeobxommo MNOCTPOUTH (UTYPY, OTPAHUYEHHYIO JUHHUSIMU
y=2x—x°
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(R \*
)

Hckomas miockast ¢purypa 3aliTpuxoBaHa CUHUM LIBETOM, HMEHHO OHAa M BpAalllaeTCsi BOKPYT OCHU
0X B pe3ysbTaTe BpallleHUs I0JIy4aeTcsl Takas HEMHOro SHIEBUAHAs JIeTarollasl Tapelka, KoTopas

CUMMCTpHUYIHA OTHOCUTCIIBHO OCH C}X
O0beM TeJ1a BpameHUusI MOKHO BbIYUC/IUTD 11O (bopMy.He:

A
v =nf £ (x)dx
a
Breruncianm O6’LCM TCla BpalllCHUs, I/ICHOJ'IB?»YFI ,Z[aHHYI'O (1)OpMy.TIy1

] ] 2
V= ;:rjfﬂ(x).:fx = J‘TI(E.I— N dr = ;:rj (4x° — 45 + xNdx =
a 1] i}

3 5
= . 4i—x4+x_ |§:ﬂ' E—16+E—D :16_?-{
3 5 3 5 15
V:m—ﬁea3_m3,35ea3.

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEe0OXOIMMOM TOCIIeI0BaTEIbHOCTH JIEHCTBUI; B OTBETE€ MPAaBUIBHO M AKKypaTHO BBINOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIC PE3yibTaThl U BBIBOJBI, B XOE
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/IENIaTh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHuTerpas u ero npuMeHeHue
IMpakTHyeckoe 3ansaTue Ne 42
«[IpunoxxeHnne MHTErpana s peleHns 3aa4 ¢ SKOHOMUYECKUM COLEPKAHUEM »
Henb padorbl: HayunThcs NpUMEHATH UHTETPAJI IPU PEILIEHUN YIKOHOMUYECKHUX 3314

IIpakTHyeckasi padora ¢popmupyer:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI MHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCMOJb3Ysl CIPAaBOYHBIE MATEPUANIbl; UCCIEI0BATh B MPOCTEHINNX CiIydasX (PyHKIMM HA MOHOTOHHOCTb,
HaXOJWUTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh Tpa)UKd MHOTOUYIEHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaIW3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3a1ad
Ha JBW)KCHUE; peIlaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337jaul HAa HAauOOJIbIINE U HAaUMEHBIINE 3HAUEHUS,
Ha HaXO0>KJIEHUE ITyTH, 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, yMCHHE IPUBOAUTH IIPUMEPBl MAaTEMaTU4YECKUX OTKPBITUA POCCUHCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[1Py8. ymenue cBOOOJHO ONEpPUPOBATh MOHATHAMHU: Tpaduk ¢GyHKIMH, oOpaTHas QyHKLUS,
KOMIO3ULMS (DyHKUMM, JuHEeHHas (QyHKUUS, KBagpaTU4Has (YHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHHM, OOpaTHbIE  TPUTOHOMETpUYECKHEe  (YHKIIUH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIHUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMHA [UIST U3ydSHHS
IIPOLIECCOB M 3aBUCUMOCTEH MpHU PELICHUHU 3a/1a4 U3 APYIHX y4eOHBIX NPEIMETOB U U3 peallbHOM JKU3HU;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIUH,
9KCTpeMyM (PYHKIMM, HauOoOJIbllIEE W HaWMEHblIee 3HAa4eHMs] (YHKIUU Ha IPOMEXKYTKE, YMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (DYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpaduku GyHKIMHA U1 pereHust
YpaBHEHUI, HEPABEHCTB U 3ajlay C IapaMeTpaMu; U300pakxaTb Ha KOOPJUHATHOM IJIOCKOCTU MHOXKECTBA
pELICHNI ypaBHEHUN, HEPABEHCTB U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI Tpaduka
¢byHKuMu, mepBas M BTOpas NpOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MPOU3BOJIHOM, TIEpBOOOpa3Hasi, OINpPENEeNeHHBI HWHTErpajl; yMEHHE HaXOAWTh ACHMIITOTHI Tpaduka
(GYyHKLMHU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3UIIMH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIMH, U HaXOXXIACHUS HaMIy4IIero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Uit
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJIUTH IPUMEPBI MATEMATUYECKOTO MOJECIUPOBAHUS C TOMOLIBIO JUPPEepeHIINaTbHBIX YPABHEHHUI;

[IPyl8 yMeHne MoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 3a/1a4d, HCCIEA0BATh IIOCTPOCHHBIC
MOJIEJI C HCIOJb30BaHMEM ammapaTa anreOpbl, MHTEPIPETHPOBaTh MOJYUYEHHBIH pe3yiabTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO T€OMETPUYECKUX IMOHATHNA U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYUYECHHBIN
pe3yibTaT; pelmarh NPUKIAAHBIE 3aJadd CPEACTBAMM MAaTeMaTHYECKOTO aHalIu3a, B TOM 4YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJauyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBJICHHI; YyMEHHE PAacIO3HABATh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Boi6upats criocoOsl penieHus 3aad NpopecCuoHaIbHOM 1€ TeNbHOCTH IPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

1K 2.3 IIpoBoauTh cOOp, MOHUTOPUHT U CUCTEMATHU3AIIMIO IEHOBBIX ITOKa3aTeNel TOBapOB, B TOM
YHCJIE C UCIOJIb30BaHNEM HH(DOPMAIIMOHHBIX HHTEIIEKTYaIbHBIX TEXHOJIOTHH.

1K 2.6 PaccuutbiBaTh nokazarenu 3)GpeKTUBHOCTH MPeaPUHUMATEIbCKON J1eATEIbHOCTH, B TOM
YUCJIe ¢ IPUMEHEHUEM ITPOTPAMMHBIX ITPOIYKTOB.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. Beruaucnuth 3amac mpoAyknmu K Ha CcKiaae, Kakoil oOpasyercs 3a pabouyuil JeHb, €Clu
OCTYIUICHHE MPOLYKIMK OMHChIBaeTcs (yHkimeit f(t) = t* + 4t + 1 (paGoumii neHb cocraBiser 8
4acoB).

2. Bamana QyHKIMsS npenenbHbIX m3aepikek f(X)=3x?+Xx+50. Haiitn GyHKIMIO H3IEpKEK

F=F(X)u BbIYHCIUTD M3IEPXKKH Ha n3rotoBienue 10 equHuUI] TOBapa.
3. Onpenenutb 00BEM MPOAYKIUH, MPOU3BEICHHON pabouuM, €CIM MPOU3BOIUTEILHOCTh TPyIa

xapakrepusyercst gynkmmeii f (t) =—2t* +10t. OnpenenuTs BbIpabOTKY pabouero:a) 3a Bech paboumii

JIeHb;0) 3a B yac pabOThI;B) 3a MOCIAEAHUN Yac pabOThI, €CIIU MPOJOJDKATEILHOCTh Pabodero AHS 8 4acos;
I') IPOBECTH IKOHOMUYCCKUH aHATIN3 33JauH.

IMopsa0K BHINOTHEHHS] PA0OTHI:
t

1) 3anucars GopMyiTy, HCIOIB3YS ONPEaeIeHHbIH nHTerpan V :J- f (t)dt
t

2) BbIYHCIUTD ONpeeICHHbIA HHTETPa

Xox pabdoThI:

ITox npeenbHBIM (MapXXKUHATBHBIM) 3HAUYCHUEM MOKA3aTeNsi B 9KOHOMHUYECKOM aHAJIN3€e TPHHSTO
MOHUMATh MPOM3BOJAHYIO (DYHKIIMH 3TOTO IMOKa3zatelns (eciau 3Ta (GYHKIHS HernpepbiBHA). [IpenenbHbie
BCIMYMHBI ~ XAPAKTEPU3YIOT MPOIECCH3MEHECHUsI 3KOHOMHUYECKOr0 OOBEKTa 10 BPEMEHH WIIH
OTHOCHTEJIbHO HEKOTOporo (akropa. OHH BBIPAXKAIOT MPHUPOCT COOTBETCTBYIOIIETO IMOKA3aTels B
pacuere Ha eMHUILY IPUPOCTA OMPEICISIFONIEro ero hakTopa.

B kypce MHKPOIKOHOMHMKH YacTO TMPUXOMUTCS HAXOMUTh HKOHOMHUYECKHE (GYHKIMH TO HX
M3BECTHBIM IMPEICIbHBIM BEJIUYMHAM, T. €. UcKaTh camy ¢yHkuio f(X), 3Has Tonbko f [1(X) . [Tockonbky
¢byukuus f(X) sBnsercs nepBoodpasHoit ¢pyHkimu f [1(X), To HAXOXKICHHE CBSI3aHO C HHTETPUPOBAHHUEM
ymxmuan: [ fT(x)dx = f(x) + C. Takum 00pa30oM, YTOOBI HAiTH PKOHOMHMYECKYIO (YHKIHMIO MO €€
npeeNbHOM, HE0OXOAUMO MPOUHTETPHUPOBATH MPEACTBbHYIO ()YHKIIHIO.

1. Beuucnute 3amac mpoaykuumu K Ha CckJaze, Kakol oOpasyercs 3a pabouuil JIeHb, €Cld
TOCTYIUICHHE TIPOJYKIMH OmuchBactes dynkimeit f(t) = 3t° + 2t + 3 (paGoumii neHb cocrapmsieT 7

YacoB).
Pewenue.
— (7(as2 — (+3 1 +2 7 _ 3 2 —
K = f0(3t +2t+3)dt =(t°+t +3t)|0 = 7° + 7 + 3 x 7 = 413 equnur ToBapa.
PaccmoTpuM 3amady 00 H3IepKKax MPOHM3BOJACTBA. M3IEpiKKM MPOU3BOJCTBA — 3TO PACXOJBI,

JICHEXKHBIE TPaThl, KOTOphIe HEOOXOAMMO OCYIIECTBHUTH JUIS CO3JaHHS €IUHHIIBI TOBapa, a NpeaeibHbIe
U3JICPKKU XapaKTepU3YIOT JOMOJIHUTENbHBIE 3aTpaThl Ha MPOM3BOJCTBO €IUHHIIBI JOMOJHUTEIbHOM
MIPOTYKITHH.

2. 3amana QyHKIMA npenenbHbIX m3gepikek f(X) =2x"—2x+90. Haiity (yHKIMIO H3IEpKEK
F=F(X)u BeraucIuTh M3EP)KKKM HA N3TOTOBJICHHUE 15 eMHUII TOBapa.

Pemenue:

[Tpu moMoIM HHTErPUPOBAHUS HAXOIUM M3/IEP’KKU Ha U3TOTOBJIEHUE 15 ennHuIl ToBapa
015(2x2 — 2%+ 90)dx = (§x3 X% 4 90x)|105 = 3375y.e.
OyHKIUA U3AECPKEK:

F(x) =§x3 —x2490x +C
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3. Onpenenutb 00beM MPOIYKIMH, MPOU3BEACHHONW pabOYUM, €CIM MPOU3BOAUTEILHOCTh TPYIa
xapakrepusyercst gpyakumeii f (t) = —3t* +18t. Onpenenuts BEIpaGOTKy pabodero:a) 3a Bech paboumii
JIeHB;0) 3a TpETHH yac pabOTHI;B) 3a MOCICAHUI Yac pabOThI, €CIIM MPOIOKUTEIBHOCTh padodero AHS 6
YacoB;T') MPOBECTH SKOHOMUYECKUN aHATIN3 3a/1a4H.

Pemenne: Ecnu HenpepwiBHas dynkuus f(t) xapakrepusyer npou3BoIUTEIbHOCTh TPyAa paboyero
B 3aBHCHMOCTHU OT BpPEMEHH t, TO 00BEM MPOIYKIIUU, TPOU3BEACHHONW pabounM 3a MPOMEXYTOK BPEMEHH

tZ
OT t1 110 tp OyaeT BhIpaxkathest popmyoit:V = j f (t)dt . B mamewm cayuae f (t) = —3t* +18t
tl

Haiinem o01yro BeIpaOOTKY pabouero 3a Bech JACHb (6 4acoB)

T 6_ I 2‘ §l 6
O=[f(t)dt=[(=3t~ +18t)dt =(—t" +9t~) 0 =108 (v.e).
0 0

Onpenenum BeIpaOOTKy pabodero 3a TpeTHii yac paboThI
3 3.2 N _
Q= [f(t)dt=[(-3t" +18t)dt = (-t~ +9t~) ,=26(y.e)
2 2 <
OmnpenenuM BbIpaOOTKY paboyero 3a MocieqHH yac paboThI
0 ¢ 3 ;2.6
O=|ft)dt=[(3t"+18)dt=(—t" +9t7)|_=8(v.e)
5 5 3
BepOHTHO, pa60Ta YTOMUTCIIbHA U Tp€6yeT OOJIBIIIOrO HAIIPsAKCHUS, IIOOTOMY K KOHITY AHA MMaAacT
MPOU3BOAUTEIBLHOCTD TPYya.

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTEIOBATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBHIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh MpPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 43

«HpI/IJ'IO)KeHI/Ie HHTErpaia ajd peucHus 3aaa4 ¢ 9KOHOMUYCCKHUM COACPKAHUEM)

eas padorbl: HayunThcss MPUMEHATHh HHTETPAJI IIPU PEIIEHNN YKOHOMUYECKUX 3a]1a4

IIpakTuyeckas 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;

[1Py8. ymenue cBOOOJHO ONEpPUPOBATh MOHATHAMHU: Tpaduk ¢GyHKIMH, oOpaTHas QyHKLUS,
KOMIO3ULMS (DyHKUMM, JuHEeHHas (QyHKUUS, KBagpaTU4Has (YHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TpPUTOHOMETpuYeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpHUYECKHE  (DYHKIHH,
noKaszaTejabHass M Jorapugmuueckas (QyHKUUM; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIHUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMHA [UIST U3ydSHHS
IIPOLIECCOB M 3aBUCUMOCTEH MpH PELICHNH 3aJau U3 IPYTUX y4eOHBIX MPEAMETOB U U3 PeaabHOM JKU3HHU;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIUH,
SKCTpeMyM (yHKLIMH, HauOoJbllee M HAauMEHbIIEEe 3HAUYEHUS (QYHKIMM Ha IPOMEXKYTKE; YMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (DYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpaduku GyHKIMHA U1 pereHust
YpaBHEHUI, HEPABEHCTB U 3ajlay C IapaMeTpaMu; U300pakxaTb Ha KOOPJUHATHOM IJIOCKOCTU MHOXKECTBA
pEILIECHNI ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[Ipyl0 ymeHnue omnepupoBaTh MOHATHUSMHU: HENPEPHIBHOCTh (YHKIUH, ACHMIITOTHI Tpaduka
¢byHKuMu, mepBas M BTOpas NpOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONPENEeNICHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GyHKLIMU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BECHNS, YACTHOIO U KOMIO3ULUHU (HYHKLIHNH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, A8 HAXOXKICHHUS HAMITy4Ilero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Uit
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MIPUBOJIUTH PUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOLIbIO AU PepeHIInaTbHbIX YPABHEHHUI;

[IPyl8 yMeHne MoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 3a/1a4d, HCCIEA0BATh IIOCTPOCHHBIC
MOJIEJI C HCIHOJBb30BAaHUWEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYYEHHBIH pe3ynbTaT; CTPOUTh
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO T€OMETPUYECKUX IMOHATHNA U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJauyd; COCTaBIATb BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd  CPEICTBAMM MAaTeMaTH4EeCKOIo aHajau3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJauyd; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTEeMaTUKH B MCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPHl MaTE€MaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JAEITEeNbHOCTH MPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTAM

1K 2.3 IIpoBoauTh cOOp, MOHUTOPUHT U CUCTEMATHU3AIIMIO IEHOBBIX ITOKa3aTeNel TOBapOB, B TOM
YHCJIE C UCIOJIb30BaHNEM HH(DOPMAIIMOHHBIX HHTEIIEKTYaIbHBIX TEXHOJIOTHH.

1K 2.6 PaccuutbiBaTh nokazarenu 3)GpeKTUBHOCTH MPeaPUHUMATEIbCKON J1eATEIbHOCTH, B TOM
YHUCJe ¢ IPUMEHEHUEM ITPOTPAMMHBIX NPOJYKTOB.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. Haiitu cpeanee BpeMs, 3aTpayeHHOE HA OCBOCHUE OJTHOTO M3/IENUS B IIEPHO] OCBOCHUS 0T x1=40
10 x,=80 uzgenuii, ecnu GyHKINS U3MEHEHHS 3aTpaT BpeMeHn t(X)= =110x"%y4

2. OnpenenuTb TUCKOHTUPOBAHHBIM JI0XOJ 3a YETHIpE rofa MpH npoueHTHoﬁ craBke 12 %, eciu
MEPBOHAYAILHOE KAIHMTAIOBIOKEHUE cocTaBwio 10 MiH. py0. M HameyaeTcs €XKEroJHO KamuTail
yBEIMYMBATh Ha 1 MITH. pyo.

IopsiioK BBINOJIHEHHSI PAa0OTHI:
t

1) 3anucarb popMyiry, HCIOJIB3Ys OIpeAeIeHHbIi naTerpan V :J- f (t)dt
tl

2) BbIYHCIIUTD ONpeeICHHBIN HHTETPa

Xox pabdoThI:

[Tycts u3BectHa ¢ynknus t=f(X), onuceiBaroias U3MEHEHHUE 3aTpaT BPEMEHH t Ha W3rOTOBJICHHS
W3JIENNs, B 3aBUCUMOCTH OT CTEIICHH OCBOCHUS IPOM3BOJICTBA, TNIe X - MOPSAIKOBBIA HOMEp HM3ICIIUS B
naptun. Torna cpennee Bpems t,, 3aTpaueHHOE HAa M3TOTOBJICHUE OJHOTO M3JENHUS B IIEPHOJ OT X1 JIO X2
W3JICNTUH BBIYMCIISIETCS TIO TEOPEME O CPETHEM:

¢ 1

X2

cp m_f t(x)dx

OYHKIHS H3MCHEHHS 3aTPaT BPEMEHH Ha M3rOTOBICHHE u3euii t=f(X) gacrto mMeer Bu: t=ax”
e & — 3aTpaThl BPEMECHHU Ha MEPBOE H3/eiHe, D — moKa3arelb MPOU3BOACTBEHHOTO MPOIIEcca.

3anava 1. Haiitu cpennee BpeMs, 3aTpau€HHOE Ha OCBOEHHUE OJJHOTO M3JENHs B IEPUOJI OCBOEHUS
ot x1=50 1o Xo= 75 uznenuii, ecau pyHKIUS U3MEHEHUS 3aTpaT BpeMEHU
t(x)=100x %4

PemeHHe

tep = o= Jog 10x™/2dx = 22 [ x~1/2dx = 8x1/2| ~ 12,7 u.

LleHHOCTb JEHEX HBIX CPEIACTB HM3MeHseTcst co BpemeHeM. 100 pyOunel, monydeHHble yepe3 MATh
JIET, UMEIOT UHYIO (B OOJBIINHCTBE CIy4aeB, MEHbLIYIO) [IEHHOCTh, yeM 100 pyOiieil, KoTopble UMEITCs
B HAJIMYMM ceroJHs. MMeromecs B HATMUUU JCHEKHbIE CPEICTBA MOKHO MHBECTUPOBATh B OAHKOBCKUIA
JETO3UT WM JII000H Ipyrodl MHBECTULIMOHHBIA MHCTPYMEHT, YTO OOECHEYUT MPOLEHTHBIH noxon. To
ectb 100 py6. ceromus, nator 100 py6. miroc MpOLEHTHBIM a0X0xA 4epe3 HATh JieT. OmnpeneneHue
HA4aJIbHOW CYMMBI 10 €€ KOHEYHOW BEIMYMHE, MOJIYYEHHOW Yepe3 Bpems t JIET IPU TOJI0BOM YAEIbHOM
IIPOLIEHTE P, HA3bIBAETCS JUCKOHTHPOBAHUEM.

JIMCKOHTHPOBaHHAsI CTOMMOCTbD JIEHEXKHOTO MOTOKA yepe3 T JIeT IpH HeMpephIBHBIX MPOLEHTAaX:

K =[] f(Detdt,

rine K- TUCKOHTUpOBaHHAs CTOUMOCTh JIEHE)KHOTO MOTOKA;
f(t) - ymkims, 3amaronias AeHEKHBIN MOTOK B JIF000 MOMEHT BPEMEHH;
P-TIPOLIEHTHAs CTaBKa,
t-IMCKOHTHPOBAaHHBI MOMEHT BPEMEHH;

3anava 2. OnpenennuTs IUCKOHTUPOBAHHBIN J0XOJ 3a YEThIpe rojia Mpu NnpoueHTHoi craske 10 %,
€CJIM TIepBOHAYAJIbHOE KaIllMTaloBIOKeHUE cocTaBmwio 10 MiIH. py0. M HaMedaeTcs €XEroJHO KaluTal
yBEIMYMBATh Ha 5 MIIH. py0.

Pemrenne. CocraBuM  ¢QyHKIHIO, 3amaronlyro  jgeHexHbelid  motok  f(t)=10+5t. Torma
JMCKOHTHPOBAHHAS CyMMa KalUuTAJIOBI0KEHUS BBIYUCIISETCS:
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—-0.1¢t

4
K= | (10 + 5t —o.1tdt=u=10+5t dv=ce _
.f( )e | du = 5dt v = _106—0.1t
0

4
= —10(10 + 5¢)e 1 [¢ + 50f e 01tdt = —300 e 0% + 100 — 500e *1¢[4 =

0
= —800e %* + 600 ~ —536,9 + 600 = 63,1 muH.py6
DTO 03HAYaeT, YTO IS IMOJIyYE€HHUs OJMHAKOBO HApAIICHHONW CyMMBI uepe3 4 roja exeroaHble
kanuTanosyokeHust ot 10 1o 30 muH. py0. paBHBI OJTHOBPEMEHHBIM MEPBOHAYAIBHBIM BIOXKEHUsAM 63,1
MJIH. pyO. IIPU TOH K€ UCUUCITSIEMON HETIPEPHIBHOM MPOIIEHTHOM CTaBKeE.

(I)opMa NMpeacCTaBJdCHUA pe3dyJjibTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHHUS.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUIH JOMYILEHBI OIIMOKH.

OueHka ""Hey10BJIEeTBOPUTEIBbHO'" CTaBUTCS, €CIIM pabOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BEeKTOPbI
IIpakTuueckoe 3ansaTue Ne 44

«BekTopsbl. JleficTBUsA ¢ BeKTOpaMu. JlekapToBa cHCTeMa KOOPAHHAT B IPOCTPAHCTBE.
Paccrosinue Mexay ToUKaMm»

IIe.m; paﬁoTbI: Hay‘lI/ITBCH BBIIIOJIHATh JIEHCTBUS C BCKTOpAMH, HAXOAUTH PACCTOAHHUEC MCIKIAY
TOYKaMH.

IIpakTnueckas padora popmupyer:

I1P613 ymeHue omnepupoBaTh MHOHATHSAMM: TNPSAMOYTOJbHAs CHUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa, CKAJISIPHOE IPOU3BEACHHUE, Yrojl MEX]y BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BE/IEHUE BEKTOpa HA YHCIIO; HAXOIUTh C MOMOIIBIO M3YyYEHHBIX (POPMYN KOOPIMHATHI
CepeIHbI OTPEe3Ka, PACCTOSHUE MEXY IBYMS TOUKAMU;

IIpyl7 ymenue cBOOOAHO ONEPHPOBATH MOHATHAMU: MPSMOYTOJIbHAsE CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJIMHATHl TOYKH, KOOPIAMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3liokeHue BEKTOopa Mo 0a3ucy, CKalsipHOE MPOU3BEJCHHE, BEKTOPHOE NPOM3BEACHHE, YIOJI MEXIY
BEKTOpPaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIM METOM JUIsl pEHICHUsS] T€OMETPUUECKHUX
3aJad M 337a4 JPYrux Yy4eOHBIX MpPEeIMETOB; OINEepUpOBaTh MOHATHAMM: MaTpuma 2x2 u 3x3,
OTIpeICTTUTENIb MAaTPUILIbI, FEOMETPUUECKUN CMBICIT ONIPEAETUTENS.

Brinosinenue padorsl cnoco6cTByeT GOPMUPOBAHUIO:

OK 01 Boi6upats criocodsl penieHus 3agad npohecCHOHAIbHOW NeATEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

Pemure 3agaun:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (haMUITHH
p- Mecs1 pOKICHUS

—

1. Janer aBe Touku: A(m:—n:0) m Blp —n Z).Pasnoxure BekTop AB 10 BeKTOpaM 0Oas3uca u
HaWJIUTe €ro JUIHHY.

- > o R

- —
2. Jaumer Bektopsl a=Pi—j+MK u b=ni+p

=~

Haitnure koopauHaTel BEKTOpa

— - —
c=ma—-nb.

{

- - -
3. Beriunciaure cKalpHOE TPOM3BEICHHE BEKTOPOB (é—Zb)-a, eciu a:{— m; n; p} u

b ={0;-p;n}.

4. Tlpu KakoM 3HAYEHHH > BEKTOPH & = {m;—n; X} ub= {— 2m; 2n; p} OyZ1yT KOJUIMHEAPHBIMU?

\

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHUMaTenbHO 03HAKOMBTECH C YCJIOBHEM 3a/IaHUS.

2. Ilomb3ysich KOHCIEKTaMH JICKIIUH, MOAOEpHTEe HYXHYI (OpPMYITy WJIA COOTBETCTBYIOIIEE
yCIIOBUE JIJISl pEeUICHHUs 3a1a4u.

Xoa pa0doThI:
3agaya Ne 1. {anbl Touku A(—3:1; —1) u B (2 —4: 1),
Pasznoxwure BekTOp AB 10 BEeKTOpaM 0asnca ¥ HalIuTe ero JTHHY.

Pemenne.

1) ﬁ = {2 -(-3);-4-11 —(—1)} = {5;—5;2} - KOOPJIMHATBI BEKTOPA.
2) Paznoxum AB 1m0 BEKTOpaM Oa3uca:

AB =5i-5j+2Kk.

3) dnuny ‘ AB| Haiinem o popmyie:

al=yx*+y*+12%;
|
AB|=./5% + (-5)% + 22 =/54 =/9-6 =36 .
Samaua Ne 2.
Jlanst Bextopel &= 1—3 J+ K u b = 2i+ k .Haiigure KoopmMHATHI BeKTOpa C = a— 2 b .Pemenne
N
a={-31}.

b={-201); 2b={ 402},
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c=a-2b= {31 {-402}= {1 (-4-3-01-2}={5i-3-1}.

3agaua Ne 3

5> 5 > - -
Brranciure ckanspHoe npomssenenne (2a+h)-a, ecmn a= {1;0;3} ub= {2;—1;1}.
Pemrenue

1) Haiiném koopauHatsl 2 Z :
2a=1{2,0;6}

2). Haiiném koopauHaTsl 2 Z+ 6 :
2a+b={2,0,6}+{2-11} = {4,-17}.
3). Haiiném ckanspHoe mpou3BecHuE:
(2a+b)-a=4-1+0-(-1)+3-7=25.
Ortser: 25

3amgada Ne 4.

N

R v 3
4. Ilpu kakoM 3HAYEHUHU “x+ BEKTOpHl d = {4;—6; X} nb=4q- ;Z ;3¢ OYIyT KOIUTMHEAPHBIME?

N |-

Ycnosue KOJUIMHCAPHOCTH BEKTOPOB:

> - X, Y.
aunab KOJUIMHCAPHBIL, €CJIIN — = — =

X2 Y2

N|N
[

N

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JTOMYIICHBI
2-3 HeyoueTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIBHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl 4 BEKTOPbI

IIpakTuyeckoe 3ansaTue Ne 45
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«JlekapToBa crucTEeMa KOOPAUHAT HA IUVIOCKOCTH. YPaBHEHHsI IPSAIMOM, OKPY:KHOCTH. Pemenue
3a1a4 HA PACNOJIOKeHNEe MPSAMBbIX Ha MJI0CKOCTH»

Henab padorbl: Hayuntbes pemats 3aaud Ha HAXOXACHUE YPAaBHEHUN IPSIMBIX U OKPYKHOCTEH,
Ha PacIOJIOKEHUE NIPSMBIX Ha IIIOCKOCTH.

IIpakTuyeckas padora popmupyer:

[1P613 ymeHue omepupoBaTh MOHSATHAMU: TPSAMOYTOJbHAs CHUCTEMa KOOPAMHAT, KOOPIHHATHI
TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa, CKAJISIPHOE IPOU3BEACHUE, Yrojl MEXIy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEIEHNE BEKTOpA HA YHCIIO; HAXOIUTH C MOMOIIBIO M3YyYEHHBIX (POPMYI KOOPIMHATHI
CepeHbI OTPEe3Ka, PACCTOSHUE MEXY IBYMS TOUKAMU;

[Ipyl7 ymenue cBOOOAHO ONEPUPOBATH MOHATHAMU: MPSMOYTOJIbHAsE CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJIMHATHl TOYKU, KOOPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, MPOHU3BEIACHHE BEKTOpa Ha YMHCIIO,
pa3ioKeHue BEKTopa Mo 0a3ucy, CKaJIIpHOE IPOU3BEACHHUE, BEKTOPHOE IPOU3BEAEHHUE, YIOJl MEXIY
BEKTOpPAMH; YMEHUE UCIOJIb30BaTh BEKTOPHBII M KOOPAUHATHBIA METOM JUIsl PEHICHUS] T€OMETPUYECKHUX
3aJa4 W 3a7ad JPYyrux Yy4yeOHbIX IPEIMETOB; OINEpPUpPOBaTh MOHATHSAMM: Marpuma 2x2 u 3x3,
OTIpEeACTUTENIb MATPHUIIBI, FEOMETPHUUECKUN CMBICIT ONPEACTUTENS.

Boinosinenue padorsl cnocod6cTByeT GOPMUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3aad npohecCHOHATBHONM NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

MarepuanbHoe obecrneyeHue:

WuauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJIM4YECTBO OYKB B (haMUITHH

p- MecsIL pOKICHUS

1. HaiiTu TouKy nepecedeHus NpsMbIX: mx —py+n=0 gy r—y—p=10

2. HaiinuTe ocTpBIi YroJ1 MeXy NPSIMbIMHU:

mrtny —p=0pnr —py —wm =0,

3. CocraBbTe ypaBHEHHME MPSAMOM, MapajuledbHON mpsaMoil pX+Yy—m =0 u npoxojsmeil yepes3
TOUKY A{—n; 1],

4. U3 toukm A(m: —1) Ha npsamyro nX+ py+1=0 onymeH nepnenaukyiasp. CocTaBbTe €ro
YPaBHEHHUE.

IHopsaok BbINOJIHEHUS PA0OTHI:
1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Ilonmb3ysick KOHCHEKTaMH JIEKIUH, MoAOepHTe HYXHYIO (OpMYITy WM COOTBETCTBYIOIIEE
yCIIOBHUE JJIsl pEeLIeHUS 3a7aun

Xox pa0doThI:

3anmaga Ne 1

Haiitn Touky nepeceyeHus NpsMbIX:
2x+3y—-12=0wu x—y-1=0.
Pemmm cucremy:

2x+3y—-12=0, 2(1+y)+3y-12=0,
X—y-1=0; Xx=1+Yy;
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2+2y+3y-12=0, 5y =10, y=2,
X=1+Yy, X=1+Yy;
OtBeT: Touka M (3; 2],

3amaua Ne 2
OrnpenenuTh yroa Mex1y IpsIMbIMH, 3aJaHHBIMU YPaBHEHUSIMU:

2x—3y+6=0u x+5y—-2=0.

Pemrenue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSIMBIX:
2X—-3y+6=0; X+5y—-2=0
—3y=-2Xx—6, 5y=—x+2,
y—gx+6 y——1x+g
3 ’ 5 5
2 1
kl = 5 . k2 = —g .
[ToncraBuM HalijeHHBbIE 3HaueHUs k;, 1 k, B popmyiy:
1 2 13
k, —k 573 15
tgo=—2 1 tgp=—2 3 __15_ 4
T kK, 97 1, 2 13
1+(-2)-=— =
5 3 15

tgp=-1 ¢=135".
[MonydeHHbI yron MeXmy OpsAMbiME - Tynoil. CMeXHbIH ¢ HHM, OymeT OCTpbIid, TO €CTbh

¢, =180° —135° = 45°,

3amaya Ne 3

1. CocraBpTe ypaBHEHHE NPAMOM, NMapajyIebHON npsMoil SX + 3y —7 =0 u npoxonsuien vepes
touky A(-2;6).

Pemenne
CocraBum YpaBHEHHE Iy4yKa IPSIMBIX, IPOXOJAIINX qyepes TOUYKY
A(-2;6).
y—-6=Kk(x+2)
Haxoauwm yrinoBoii ko3¢ punreHT JaHHOH NpsSMoil:
3y=-5x+7,
5 7 5
y=——X+—; kj=——.
3 3 3
S y y y
Taxk xax nmpsiMble mapajienabHel, To K, = — 3" YIII0BOM KO3 PHUIIMEHT HCKOMOM TPSMOH.
. 5
[ToncTaBuM HaliieHHOE 3HaYeHHe K, = —— B ypaBHEHHE ITy4YKa NPSMBbIX:
y—6=k(x+2);
ocJie mpeodpa3oBaHMs MOTYIHM:
5x+3y—-8=0.
3anaga Ne 4
U3 Touku A(-3;5) Ha mpsimyro X — 2y + 3=0 omymeH nepneHaukymsip. Hamucars ero ypaBHeH#He.
Pemenne
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CocTaBuM ypaBHEHHE ITy4Ka MPSAMBIX, TPOXOIAIINX YePE3 TOUKY

A(=3 5,
y —=5=Kk(x+3).
Haiinem yriosoii koaddunuent k, npsamoit X —2y +3=0;
—2y=—Xx-3;
M
2 2
1
k, = >
1
VunThiBas YCIOBHE HEPHEHIMKYISPHOCTH TNpAMbIX: K, = T HalileM ypaBHEHUE HCKOMOM
2
pAMO
k, =-2.
y—5=-2(x+3);
y+2x+1=0.

Otset: y+2x+1=0.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThHI ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.2. [IpavMble U JIOCKOCTH B POCTPAHCTBE
IIpakTnyeckoe 3ansitue Ne 46
«Perenne 3a1a4 Ha Napa/L1eJIbHOCTh M NePIEHANKYISAPHOCTDH NPSIMOI M IJIOCKOCTID)

Leas padorei: HayunThes pemiars 3a/1auyu Ha NapajjieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMOUN U
IIOCKOCTH, UCIIOJIB3YA IPU3HAKH TMApAJICIIBHOCTU U NCPHICHANKYIIAPHOCTH HpHMOﬁ " IIJIOCKOCTH.

IpakTuyeckasi padora popmupyer:

[1PG1 BrajgeHne MeTOJaMU 1OKA3aTeNbCTB, aITOPUTMAaMHU PELIEHUS 3aja4; yMeHHe pOpMyIHUpOBaTh
ONPEACIICHUSI, aKCUOMBI U TEOPEMBI, IPUMEHATh UX, NPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS B XOJ€
pelIeHus 3a1ay;

ITPGY9 ymeHue omepupoBaTh MOHSATHUSAMHU: TOUKA, MPsMasi, TUIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
YToJ, CKpCIIUBAOIIHUECS IMMPAMBIC, MapaAJUICIIBHOCTD U MEPIICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTefI, yromua
MEXKY NPAMBIMH, YTOJI MEXKAY MPSIMOM U INIOCKOCTBIO, YTOJI MEXY IIJIOCKOCTSIMU, PACCTOSHUE OT TOUKU
A0 IUIOCKOCTH, PACCTOSAHHUEC MCXKAY NPAMBIMU, PACCTOAHUC MCEKIY IJIOCKOCTAMHU, YMCHHE HUCIIOJIb30BaTh

124



IpU pPEUICHUH 3aJa4 H3y4deHHble (PaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEr0 MHUPA;

[IP612 ymenme omepupoBaTh MOHITHSMHU: JBIKEHHWE B TMPOCTPAHCTBE, MOM00HBIC (DHUTYpHI B
MIPOCTPAHCTBE; MCIIOIB30BaTh OTHOUICHHE IUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp NPH
pelieHnu 3a1ay;

[Pyl ymeHue onepupoBaTh MOHATHSAMU: ONpPEAEIICHUE, aKCUOMa, TEOpPEMA, CJIEJICTBUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHe GOpMyIUpoBaTh oOpaTHOe H
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, NIPUBOJUTH IPUMEPHl M KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUHHU; POBOAUTH JI0KA3aTEIIbHBIE PACCYKIACHUS MIPU PELICHUU 3a/1a4, OLICHUBATh
JIOTUYECKYIO IPABWIIBHOCTD PACCYKICHUN;

[1Pyl14 ymenue cBOOOJHO ONEpUpPOBATh MOHATUSMHU: TOUYKA, MpsAMasi, IUIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEIbHbIE U
CKpELIMBAIOIINECS MpPsIMbIE, MAPAUIEIbHOCTh M IMEPHEHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMM; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUU 3a/lad M3ydyeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOI'PAHHUK, CEUCHHE
MHOTOTpaHHUKA, NMPaBUIbHBIA MHOTOTPAHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apauieIbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTh, Kacaromasics cepbl, MUIMHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MIPUMEHATH CBOWCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M
MpHU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHE IPOBOJIUTH
kinaccuukanuioo (Uryp MO pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
MIOCTPOEHHS;

[1Py15 ymenue cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GUTYPHI, 00BEM (UTYpHI, BETHYNHA
yria, paccTOSIHUE OT TOYKM JI0 IJIOCKOCTH, PACCTOSHHUE MEXAY MNPSIMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU, IIJIOLIAa/Ib Cepbl, IUIOMIA b TOBEPXHOCTH MUPAMHU/IBI, IPU3MbI, KOHYCa, IUJIUHAPA, 00bEM
Ky0a, MpSAMOYTOJIBLHOTO MapaljieNienuneaa, MUpaMubl, MPU3MBI, IWIMHIpA, KOHYCa, IIapa; yMeHHue
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemeHus 3aad NpodecCuOHATbHON 1eATeNbHOCTH PUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisiTh YCTHYIO U NHUCbMEHHYIO KOMMYHHUKAIIMI0 Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit @eaeparuu ¢ yaeToM 0COOEHHOCTEH COIMANBFHOTO U KYJIbTYPHOT'O KOHTEKCTA

MarepuanbHoe obecnieuenue: VHauBuayanbHble 3aJaHUs, CIPABOYHbIE MAaTE€pUAIIbl, KOHCIIEKTHI
JIEKIIH.

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
p- Mecs1 poxXACHUS

3anava 1

Touka K He nexut B mnockoctu kBajapara ABCD. Touku M u P - cepeaunst orpe3koB KB u KC.

1) Kak pacrnionosxens! npsimbie AD u MP?

2) Beruucnute anuny otpeska MP, ecii cTOpoHa KBajipata paBHa i CM.

3anaua 2

Ocnoanne AD tpaneruu ABCD naxoautcst Ha tuiockoctr P, a ocHoBanue BC oTcTouT OT Hee Ha

19 o A m+1
p cm. Haitnre paccTosiHEE OT TOYKH NEPECEeYeH s AMaroHalei 1o miockoctu P, ecim - =~ —.
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3amaua 3

ITnockocts P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa  cm, a AC;: G C = m:n. Haiitu BC.

3anaya 4

Jan pom6 ABCD. U3 Touku mepecedeHus ero amaroHaied mposeneH orpe3ok OF, Tak, uTo
AF =CF BF=DF Jlokaxute, uyto OF mneprneHIuKyaspeH IUIOCKOCTH pomba, otrpe3ok AC
nepHeHIuKyIsipeH miockoctu BDF.

3anava 5

Jlan paBHOoOenpeHHbId Tpeyroibuuk ABC. AC = BC= n cm, AB = m+ 5 cm. U3 Bepumnsl yrioa C
IIPOBEJIEH K IuI0cKOCTH neprneHaukyisip CD, paBublii p cM. Haiinure paccrosiue ot Touku D 10 cTOpoHBI
AB.

3amaya 6

Touku Au B nexxar B miockoctu o, M—  Takas  Toyka B NpPOCTpaHCTBE,  JJIA
KOTOpOil AM = m , EM = n u opTOroHaJIbHas MPOEKIUS Ha IMIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gombiiie
OpPTOTOHAJILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
IJIOCKOCTH « .

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHuMarenbHO IPOYUTANTE YCIOBHE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 3a/1a4H.

4. Pemmre 3aga4dy. 3anuiiure OTBET.

[Ipn pemennn 3amay Ha 3Ty TEMYy MCIOJB3YETCS ONPEIEICHUE MapajuieIbHbIX MPSIMOUA H
IJIOCKOCTH, MPU3HAK MapaJUIeIbHOCTH MPSIMON U MJIOCKOCTH, @ TAK)KE BAllM 3HAHUS U3 IUNIAHUMETPHUU.

Xoa paGoTsI:

3amaua 1.

Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.

1) Wwmetot au obume Touku npsimas KM u miiockocTb, B KOTOpOit gexat touku A, B u C?

2) Beruucnute nepumerp TpeyroipHuka AKM, ecim paccTosiHue MEXIY KaKI0W mapod JTaHHBIX
TOYEK PaBHO § CM.

Jano: o Aex, Bewx CE
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
/ : 1) nepecekarorcs mu KM u
2) Haiitn Fauy

Pemenue:

1) Touxa K sBnsiercs cepenunoit otpeska BD, Touka M- cepenuna otpeska CD. 3HauuT 0Tpe3ok
KM - cpennss nuHus tpeyronbauka BCD.

Ilo cBoiicTBY cpenHel JOUMHMM TpeyrojapHuka KM||BC, K :§EC . CnenoBarenpHo, oTpe3ok KM

napajieJieH MpsMOH, Jexaileid B IiockocTH. [lo mpu3Haky mapajielbHOCTH NMPSAMOW M IUIOCKOCTH,
oTpe30k KM U mi10cKoCTh apajuiesibHbI, T.€. HE MIEPECEKAIOTCA.
2)Pucie = AR + AM + KM

126



KM =§Br: KM =4 o,

Pacemorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIe
PaBHOCTOPOHHUE TpPEYroJbHUKH, a oTpe3ku AM u AK- menuanbl ¥ BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haiinem stu otpesku:

AK = AM = JACF —MC

MC=4cwm.

K =AM =87 -4 = B4 - 16 =4 =T M

P =4+ 43 + 43 =44 8/3m

3amaua 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha miockoctu P, a ocHoBanne BC otcrout ot Hee Ha
¥

o~ ) DA
5 cMm. HaI/II[I/ITe PacCCTOAHUC OT TOYKH ICPCCCUCHUA JUArOHAJICU OO IIJIOCKOCTH P, €CJIn P = 7

A Hano:
i AL ABCD - tpanenus,
-"j l “" B % = %I BB]-:SCM) BBl-L P

Haiitu: paccrosiune or M 1o mmockoctu P

Pemenue

1) U3 touku M nposenem k miiockoctu P nepnennukynsip OM. CnenoBarenbHo, OM- paccTosiHue
oT M 1o mmiockoctu P.

2) Paccmotpum AADM y ACEM

£BMC = 2DMC xak BepTUKaJIbHbBIC

<CEM = 2£ADM xak HakpecIexalue npy napamiensHbix npsameix BC u AD u cexymeit BD.

DA DM AM
3Ha‘~II/IT, AADM p ACBM HOI[O6HBI " o m o
DA _T_, DA _ DM _ A7

£F 1 €0 BM LM 1
oM

™I pM="gDEM=18D
B k| i i

3) Paccmotpum ABE Dy AMOD
£D — ofmuit, 2BB,D = 2M0D = 90° = ABB,D ~ AMOD

EF, _ ED
MG MD
FF _ FD __ 1D
MO BIED 7
7
MO =—EgD
Lo

MO =Z.5=35cam

Ortser: 3,5 cm.

3anmava 3

W3 touku mepecedeHus auaroHained napasuienorpaMmma ABCD mposenen orpe3sok OM Tak, 4to
MA = MCME =MD, Jlokaxkute, 4To 0Tpe30k OM neprneHuKyIsspeH MIOCKOCTH MapajuieIorpaMMa.

Jano:
M ABCD - mapamme morp aMm

ACNED =0
D C MA=MC,ME =MD
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JlokazaTenbCcTBO

1) Paccmorpum TtpeyrompHukd AOM u COM. OM - obmas cropona, MA=DMC mo
ycioBuio, 40 = 0C 110 CBOMCTBY AMaroHalied mapajuiesorpaMma. 3Ha4uT, TPEYTrOJIbHUKNA PaBHBI 10 TPEM
CTOpoHaM, T.e. AA0M = ACOM. CnepoBatenbHo, £ADK = £COM,

T. K. 9TH YIIIBI CMEKHBIE H PaBHBIE, TO OHH paBHbI 1o 90°, T.e. OM L AC.

2) Paccmorpum tpeyroiabaukn BOM u DOM. OM - obmas cropona, ME =MD mo ycrnosuro,
BO = 0D o cBoiicTBY AnaroHajiei napauieaorpaMma. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 10 TPEM CTOPOHAM,
T.e. ABCH = ADOM. CnenoBaTenbHO, £E0M = 2D0M,

T. K. 3TH yIJIbl CMEKHBIE M PAaBHBIE, TO OHU PABHBI MO 90°, T.e. OM LBD.

oM L AC,
3) oM L ED

} = OM L (ABCD ) mo mpmsHary DepIle HOMKyILIPHOCTH OpAMOH H IVIOCKOCTH .

3anaya 4

Croponsl TpeyroiapHuka 10 cm, 17 cm u 21 cM. M3 BepuinHbl O0JIbLIETO yIila 3TOr0 TPEYrolbHHUKA
MPOBE/ICH MEPIEHIUKYISP K €ro IUNIOCKOCTH, paBHBIM 15 cMm. Halinmure paccrosiHMe OT €ro KOHIIOB J10
O0JIbIIeH CTOPOHBI.

JlaHo:

: b AABC,AE = 10 e, BU = 171, AC = 21em
T BDL{AB(), BD = 15em
= - il Haiitu paccrosaue or B u D no AC

Pemenne
1) HdomonHuTenbHOE MocTpoeHue: mnposeaem BM L AL,

3nauut, BM- paccrosiaue ot B 1o AC.
DM — maroroEHasg

BM — mpoerima mapmossEoE = DM L AC = DM — paccroanne oT I go AC,
EM 1 AC,

2) Hns toro, utoObl HalTu BbicOTY BM TpeyronpHuka ABC, BblUMCIMM CHayajga €ro IUIONIAjlb,
ucronb3ys popmyny epona 5, =4p  (p—el (p—8l(p—-c), p= '”:”
_Lb+1T+IL
2

Sapr =+ 24 (24 — 100 (24 — 17) (24 — 21) =+/22 14 7 - 3 = 34ad?

3) 3anumem GopMyIly JUIs BBIUMCIECHUS IO 5, = i oh

=24 M

[Ipumenum 3Ty GopMynny K HallleMy TPEYTOJIbHUKY: &aapr = iAC - BM.,

o . _ 25amc
Beipasum u3 stoit popmynet BM: - EM ===

BM =2 =g m
21
4) Paccmotpum TpeyroibHUK BDM- npsmoyronsHbii, T.k. BD L (ABC].
ITo Teopeme [Mudaropa naitnem DM:
DM? =ED* + BM?
DM® =15° 4 8° = 289
DM =289 = 17 o
OTBeT: pacCTOsIHUS OT KOHIIOB NEpPIEeHINKYsApa 10 cTopoHbl AC paBHbI 8 cM 1 17 cMm

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.
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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 HeoueTa.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MMOJYYUTh NPAaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOTYIIEHBI OITHOKHY.

OueHka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.2. [IpaMble U JIOCKOCTH B MPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 47
«Peuienne 3a1a4 HA IPUMeHEHUE TeOPeM 0 TPEX MepNeHTUKYIAPaAx>

Henap padorei: Hayuntbest Mcmosb30BaTh NpU3HAK MEPHEHAMKYISIPHOCTH MPSAMOM M IIJIOCKOCTH,
TEOpEMY O TpeX NEPHEHAUKYIIAPAxX IPU PELICHUU 3a/1a4.

IIpakTHyeckasi pabora ¢popmupyer:

[1P61 BnageHne MeTOAaMHU JOKA3aTENbCTB, AITOPUTMAMH PEIICHHS 3a]1a4; YMEeHUE GOpPMYIHpPOBaTh
OIIpEeZICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXIECHUSA B XOI€
peuieHus 3a1ay;

I1P69 ymeHue onepupoBaTh HOHATUSAMM: TOYKA, MPsIMas, IUIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
YTOJ1, CKpELIMBAOIIHECS TIPSIMBIE, ITAPAUIEIBHOCTD U MEPIEHINKYISAPHOCTD IMPSAMBIX U IUIOCKOCTEH, YOl
MEXy IPSMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY NMPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSMH; YMEHUE HCIIOIb30BaTh
IOpU pelieHUH 3a/7ad HM3y4YeHHble (PaKTbl M TEeOopeMbl IJIAHWMETPUH; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P612 ymeHue BBIYUCIATH T€OMETPHUUECKUE BETUYMHBI (JUTMHA, YToJl, IIOab, 00beM, MIIOLIa b
MTOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE POPMYJIIbI U METOIBI;

[IPyl ymenue omnepupoBaTh MOHATHAMU: ONPEACICHUE, aKCUOMA, TEOpPEMA, CIEACTBHE, CBOMCTBO,
MPU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpMYyIUpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, NPHUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKOW MHIYKLIHH; IIPOBOANTH JTOKA3ATEIbHBIE PACCYKIACHUS IIPH PEILICHUH 3a]a4, OLCHUBATH
JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKIACHU;

[1Pyl4 ymeHnue cBOOOJHO ONepUpoOBaTh MOHATUSMHU: TOUYKA, MpsAMasi, IUIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, IBYIPAaHHBIA YIoJI, TPEXTPAHHBIN YIroJl, IepeceKaroluecs, NapaieIbHbIE U
CKpELIUBAOIINECS MPsIMBIE, MMAPAIUIETBHOCTh U IMEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJ
MEXAYy MpSIMBIMU, YTOJ MEXKAYy MNPAMOH U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
WCIOJIb30BaTh MpPH PEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBAThH
pa3Mepbl 0OBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHME ONepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MUpaMuia, Gurypa u moBEpXHOCTh BpAIIECHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTb, Kacaromascs cepbl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TOBEPXHOCTH BPAICHUS, X CEUCHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOWCTBAa Fr€OMETPUUYECKUX (UTYD,
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CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEIEICHUS N3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHUE MPOBOIUTH
KkiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBIMOJHATE HEOOXOAUMBIE JOMOJIHUTEIbHBIE
IIOCTPOEHHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

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

OK 05 OcymiecTBiasiTh YCTHYIO U NHCbMEHHYIO KOMMYHHUKAIIMI0 Ha TOCYJAapCTBEHHOM SI3BIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMATBLHOTO U KYJIBbTYPHOTO KOHTEKCTA

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHble 3aJaHNs, CIIPAaBOYHbIE MaTEpUalbl, KOHCIIEKThI JICKIUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku mepecedeHus ero auaroHaieid mposeneH orpe3ok OF, Tak, uro
AF =CF  BF=DF. Jlokaxure, 4ro OF nepnenaukynspeHn miockoctd pomba, otpe3ok AC
neprneHauKynsapes miockoctu BDF.

3anaya Ne2

Jlan paBHOOenpenHbii Tpeyroibuuk ABC. AC = BC= n cm, AB = m+ 5 cm. U3 Bepumnsl yrioa C
IIPOBEJIEH K IUI0CKOCTH nepneHaukyisip CD, paBubiil p cM. Haiinure paccrosiue ot Touku D 10 cTOpoHBI
AB.

3amaua Ne3

Toukn Au B nexxar B mockoctH o, M — Takasg TOYKa B  IPOCTPAHCTBE, A
KOTOpO# AM = m |, BEM = n 4 opTOroHajbHasi MPOEKIMs Ha MIIOCKOCTh o 0Tpe3ka BM B Tpu pa3za Gosbiie
OPTOTOHAJLHOM TMPOEKIMU Ha ATy IUIOCKOCTh oTpe3ka AM . Haiinute paccrosiuue ot Touku M mo
IIJIOCKOCTH ¢ .

3anaga Ne 4

Beicota npsimoyroneHoro tpeyrosnbHuka ABC, omymeHHas Ha runoteHy3y, paBHa P cMm. U3
BepmuHbl C mpsiMOTO ~ yrila  BOcCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyem CM = m+n cM. Haiigure pacctosinue or Touku M 10 runorenysst AB.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, pacCy’kaas OT TOr0, YTO HY)KHO HaliTu. BcmoMHuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemute 3aiauy. 3ayIINTE OTBET.

[Ipu pemiennu 3afady Ha 3Ty TeMY HUCIOJb3YETCsl ONpENeNeHHE NEPIEeHANKYISPHBIX MPSAMOU U
IJIOCKOCTH, MMPU3HAK NEPHIEHANKYIAPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX NEPIEHIUKYIIApax, a
TaK)Ke Ballli 3HAHUS U3 INITAHUMETPUN

Xox padoThI:

3agaua

Bricota npsmoyrombHOTO TpeyroimsHHKa ABC, omyineHHas Ha THIOTeHY3y, paBHa 9.6. U3
BepimnHbI C IpSIMOTO ~ yriaa BOCCTaBIeH K IUIOCKOCTH  TpeyronbHuka ABC mepnenauxymnsp CM,
npudem CM = 28. Haiigure paccrosiHue oT Touku M o runoreny3br AB.
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Pewenne

[IpuMeHuTe Teopemy o Tpex NEPIEeHAUKYIIIpaX.

ITycte CK - BBICOTAa maHHOTO TPSAMOYroJibHOTO TpeyroiabHuka. Torma MK - HakimoHHas K
mwiockoctu TpeyroiabHuka ABC, a CK - oproronanmpHasi MpPOEKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyrosbHuKa ABC. Tak kak CE-+AE, TO 110 TeopeMe O TpexX MepreHIuKysipax MK+ AE. 3nauuT, 1iuHa
orpeska MK paBHa PACCTOSIHHIO oT Touku M 10 npsimoit AB. U3 MPSIMOYTOJIBHOTO
tpeyroasauka MCK o teopeme Iludaropa Haxoaum, 4ro

ME = NCE'+CM? =967+ 28° = 20.6.

OtBet: paccrostHue ot Touku M 10 runorenyssl AB paBno 29.6.

(I)opMa NMpeacTraBJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

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

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CIENIATh TPABHIILHBIX BBIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 48
«Pemenne 3a1a4 Ha NapaNIeIbHOCTD IJIOCKOCTEN

Henp paborei: Hayuntbes MCnosp30BaTh NPU3HAK MApaUIEIBHOCTH IUIOCKOCTEM M CBOWMCTBA
MapaJuIEIbHBIX IJIOCKOCTEN MPH PELICHUH 3a/a4.

IIpakTnyeckas padora ¢popmupyer:

[1PG1 BrageHue MeTo1aMu 10Ka3aTeNbCTB, aITOPUTMAaMU PELIEHUS 3aja4; yMEHHE pOpMYIUpOBaTh
OIIpEZICNICHUs, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JOKA3aTEIbHBIE PACCYXIECHUSA B XOI€
peuieHus 3a1ay;

I1P69 ymeHue onepupoBaTh MOHATUSAMH: TOYKA, MpsiMas, IIOCKOCTh, IPOCTPAHCTBO, JBYTPAaHHBIN
YToJ, CKpCIIUBAIOIIHUECS MPAMBIC, TAPAJUICIIBHOCTD U MEPIICHAUKYIAPHOCTD MMPAMBIX U HJ'[OCKOCTGfI, yromua
MEXy IPSMBIMH, YTOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
A0 INUIOCKOCTH, PACCTOSAHHUEC MCKAY NPAMBIMU, PACCTOAHUC MCKIY IJIOCKOCTAMHU, YMCHHE HUCIIOJIb30BaTh
IOpU pelIeHUH 3a/Jad HM3y4YeHHble (DaKTbl M TeOopeMbl IJIAHWUMETPUHU; yYMEHHE OLEHHBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUPA;

[IPyl ymenue onmepupoBaTh NOHATHUSAMU: OINPEIEICHHUE, aKCHOMa, TEOpPEMa, CIIEJICTBHE, CBOMCTBO,
NPU3HAK, JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC (OPMYIUPOBKH; YMEHHE (HOPMYIHPOBAaThH oOOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKICHUE, MPUBOAUTL MPUMEPHI M KOHTPIPHUMEPHI, HCIIOIL30BAaTh METOL
MaTEMaTHYECKON MHAYKLUHU; IPOBOANUTH JA0KA3aTEIbHbIE PACCYKIECHUS NIPHU PEIICHNNU 3aj]ad, OLIEHUBATh
JIOTUYECKYIO NMPAaBWIIBHOCTh PACCYKICHUN;

[1Py14 ymeHue cBOOOJHO ONEpPHPOBATh MOHATUSAMH: TOYKA, MpsMasi, TIOCKOCTh, NMPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauieibHble U
CKPEILMBAIOIINECS TPSMbIE, MapalIeIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX M IIOCKOCTEH, yrou
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MEXAYy MpSIMBIMH, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIy IUIOCKOCTSIMH;, YMEHHE
WCIOJIb30BaTh MPH PEIICHUU 3a/ad M3y4deHHbIe (DAKThl U TEOpPEMbl TUIAHUMETPHUH;, YMEHUE OIIEHHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE ONEPUPOBATH MOHATHSIMH: MHOTOTPAaHHUK, CEYeHUE
MHOTOTpaHHUKA, MMPABUIBHBIA MHOTOTPAaHHUK, NpHU3Ma, MUpaMua, Gurypa u MOBEPXHOCTh BPAIICHUS,
UWIMHIIP, KOHYC, ap, cdepa, pa3BepTka NOBEPXHOCTH, CEYEHHUS KOHYCa U [WJIMHAPA, HapaieidbHble OCH
WM OCHOBAHHIO, CCUEHHUE IIapa, TNIOCKOCTh, Kacarmascs cepsl, NUINHAPA, KOHYCa; YMEHUE CTPOUTH
ceueHrue MHOTOTpaHHHKa, 1300pakaTb MHOTOIPaHHUKHU, (DUTYPHI U MOBEPXHOCTH BPAIICHUSI, UX CEUCHUS,
B TOM YHCJIE€ C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH CBOWCTBA T€OMETPUIECCKUX UTYD,
CaMOCTOSITENILHO (hOPMYIUPOBATH ONPEAENCHUS U3y4aeMbIX (DUTYp, BBIIIBUTaTh THIIOTE3bI O CBOMCTBAX U
MpU3HAKAX TEOMETPUYECKHX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh WX, YMEHHE NPOBOJIUTH
Kiaccupukanuo GUryp MO pa3IUYHBIM [PHU3HAKaM, BBIMNOJIHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIC
MOCTPOCHHUS.

[1Py15 ymenue cBoOOAHO ONEpUPOBATH MOHATUSAMU: ILIOMWAAbL (GUTYPBI, 00beM (UTYpPbI, BETUYHHA
yrjla, paccTOSTHUE OT TOYKU /O IUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMU, IIJIOLIaAb Cephbl, IUIOMIAb TOBEPXHOCTH MUPAMHUIBI, TIPU3MbI, KOHYCA, [HJIUHIPA, 00beM
Ky0a, MpsSMOYTOJIBHOTO MapajuleNieluIea, MupamMuibl, NPU3Mbl, HUJIUHIpA, KOHyca, Iapa; yMEHUe
HAXOJUTh OTHOILIIEHHE 00bEMOB MOJOOHBIX QUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodbl penieHus 3aad npohecCHOHATBHONM NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 05 OcyuiecTBiasiTb yCTHYIO U IHUCbMEHHYK0 KOMMYHHMKAlUI0 Ha TOCYJApPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

MarepuanbHoe obecrneyeHue:

WNunuBuayanbHbIE 3a1aHMs, CIIPABOYHBIE MATEPUAIIbl, KOHCIICKTHI JICKIIH.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
p- MecsIL pOKICHUS

3anmaga Ne 1

Mexnay nByMs mHapajuleIbHbIMU IUIOCKOCTSMM 3aKJIIOYEH OTPE30K, IIUMHOW wm+mn cMm. Hangure
IIPOEKIINN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECJIM PACCTOSTHUE MEXKAY IIJIOCKOCTSIMU PaBHO P CM.

3anaya Ne 2

[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HakJoHHbIE AC = m+n cM u BD = m+n—3 cm. Ilpoekuus nakinonHoil AC Ha OAHY W3 IUIOCKOCTEH
paBHa M cM. Uemy paBHa NpOEKLMs HAKJIOHHON BD?

3anmaga Ne3

Mexny AByMs lapauteIbHbIMA TUTockocTssMu P Q mpoBenensl otpesku AC 1 BD (Touku A n
B nexart B iockoctu P), AC =m+n+p oM, ED = m+n am , paznocts npoeknuii AC u BD Ha onHy u3
IJIOCKOCTEM paBHa m M . HaliiuTe MIIMHBI 3TUX MPOEKUMI U PACCTOSHHUE MEKY INIOCKOCTSMH.

Iopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAAHO, CACIANTe PUCYHOK.

3. Ilpoananu3upyiTe yCIOBUE 3a/1a4d, PACCYkJasg OT TOTO, YTO HYXKHO HaWTH. BcmomHuTe, Kakue
TeopeMbI U (HOPMYIIBI TOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3anuIInTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMYy MCIOJIB3YETCS OMNPENEICHUE MapaIENbHbIX IIOCKOCTEM,
MIPU3HAK MApaILIEIFHOCTH TUIOCKOCTEH, TEOPEMBI O MapalIeTbHbBIX MNIOCKOCTSX, a TAK)KE Ballld 3HAHUS U3
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IIAaHUMETPUN

Xox padoThI:
3amaua Ne 1
Mexny aByMsl mHapaulelIbHBIMU IIJIOCKOCTSIMH 3aKJIIO4eH oOTpe3ok, iuHod 10 m. Hailinure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKIY MJIOCKOCTSIMU PAaBHO & M.
Hano:

o
\ / Haiitu npoexun AC
B /

L~

Pemenue

1) Tak Kak TUIOCKOCTH TapaJieibHBI, TO PACCTOSHUE MEXAY HUMH - 3TO nepreHaukysip AC.
[Toctpoum npoeknuto orpeska AB Ha muiockocts £. 310 oTpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsMoOyronbHBIil.

ITo Teopeme ITudaropa AE? = AC* + BC*

ACt = AR? —p?
ACE =10 — 8% =100 — 64 = 36
AC=6 cm.

Tak Kak II0CKOCTH mapaJiyiCJIbHbI, TO MPOCKIHUU OTPE3Ka HAa OTH IJIIOCKOCTH 6YI[yT PaBHBI.

3amaua Ne 2

IInockoctu M n P mapamirensnbl. 3 Touek A u B miockoctn M mpoBeneHbl K IUIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoeknus nakinonnoit AC Ha OJHY U3 IUIOCKOCTEH paBHA 12 cM.
Yemy paBHa poeK1Ms HaKJIOHHON BD?

Hano: Ml P, AeM,BEeM
- AC =37 o, BD =125 am
/A B / AF LPBE LA CE =12
Haiitn: KD
Pemenne

/ﬁ. L,_E I\Q / 1) Paccmorpum tpeyronbHuk ACE- mpsSMOyTronbHbIN.

ITo Teopeme ITudaropa AC* = AE + CE?
AF? =ACY —CE'  AF* =377 —12% = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum tpeyronbauk BKD- npsiMmoyronbHbIil.

ITo Teopeme IMTudaropa ED* = KD* + BE*?

ED? =BD? —BEK* AE=BK, Kkak paccTOSIHUsI MKy MapalIeIbHBIMU TIOCKOCTSMH.
ED? =125% — 35% =159625 — 1225 = 14400

KD= 120 cm.

Otser: npoekuust BD pasna 120 cwm.

3amaua Ne3
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Mexnay nByms napauieabHbIMU IIOCKOCTsIMU P 1 Q mpoBenensl otpe3kn AC u BD (Touku A u
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoekuniit AC u BD Ha onHy u3 miockocrei
paBHa 14 cM . HaiiguTe JiMHBI 3TUX TPOEKIUA U PaCCTOSHUE MEKY TIIIOCKOCTSIMU.

i

Hano: @l P, A€ F,EeF
AC =13, ED = 15
AF LQBK LQCE+DK=14cm

Haiitu: CE, AE, DK
S—Ed5S o

Pemenue
1) PaccmoTrpum TpeyroiabHuk ACE- npsSMOyroibHBIi.
ITo Teopeme ITudaropa AC* = AE® + CE?
AF? = AC? —CF°
[Iycts CE = %, Torqa DK=14-x.
AF? =169 — x?
2) Paccmotpum tpeyronbauk BDK- npsMoyroabHBI.
ITo Teopeme ITudaropa BD? = BK? + DK*®
EXK® = BD? — DK?
BE? =225 — (14 —x)* = 225 — 196 + 28x —x® =20 + 28x — x°
AE=BK, kak paccTosHUs MeX1y NapauieIbHbIMU IIIOCKOCTSIMU
3HauwT,
169 — x? =20 4 28x — x*
28x =140
X=5
CE=5 cMm, DK=14-5=9 cMm
AE =160 - 28 =144 = 12 em

OTBeT: paccTOsTHUE MEXKIY TIIOCKOCTIIMHU 12 ¢M, TPOEKIIMN HAKIIOHHBIX 5 ¢M U 9 cM.
®opma npeacraBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNUE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEIbHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJTHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKH.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABWILHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B POCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 49
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«PerieHue 3a1a4 Ha ABYrpaHHbIe YIJIbD»

Heap padorei: Hayuntbest pemate 3aaud Ha NPUMEHEHHME NOHATUH YIyla MEXIy NpsMOM U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSMH.

IIpakTuyeckas padora popmupyer:

[1P61 BnageHne MeToAaMu JOKA3aTENbCTB, AITOPUTMAMH PEIICHHS 3a]1a4; yMEeHUuEe GOpMyINpOBaTh
oTpesieNieHUs, aKCUOMbI U TEOPEMbl, IPUMEHATh UX, MPOBOAUTH JOKa3aTeNbHbIE PACCYXICHUS B XOJe
pelieHus 3a1ay;

I1PGY9 ymeHnue omepupoBaTh MOHATHUSAMU: TOUKA, MPsAMasi, IUIOCKOCTh, MPOCTPAHCTBO, IBYTPAaHHBIN
YToJ1, CKpELIUBAIOLINECS NPSMBbIE, TAPAJIIEIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXY IPSIMBIMH, YTOJI MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKU
710 MJIOCKOCTH, PACCTOSIHUE MEXY NPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTAMHU; YMEHHE HUCII0JIb30BAThH
IpU pPELICHUH 3a7a4 H3y4deHHbIe (PakThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIETO MUPA;

[TPG12 ymeHue BBIUUCISITH T€OMETPUUECKHE BETUUYHMHBI (JJIMHA, YToJl, MIOIa b, 00bEeM, IIOMAAb
MOBEPXHOCTH ), UCTIOJIB3Ys NU3ydEHHBIE (POPMYIIBI U METO/BI;

[Pyl ymenue omepupoBaTh MOHSATHUSMU: OMpeEelieHne, akcuoMma, TeopeMa, CJeICTBUE, CBOICTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIMPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
MIPOTUBOMOJIOKHOE YTBEPKACHHE, MPUBOJIUTh MPUMEPHl M KOHTPHPUMEPHI, HCIOIB30BaTh METO]
MaTeMaTHYeCKON MHAYKLIUHU; IPOBOAUTh JAOKA3aTeJbHbIE PAcCYKIECHUS NIPU PEIICHUHU 3ajay, OLIEHUBATh
JIOTUYECKYIO MPaBUIBLHOCTh PACCYKICHUIA;

[1Pyl4 ymeHnue cBOOOJHO OnepUpOBaTh MOHATUSAMU: TOUYKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, JIOCKHH YTroJl, IBYTPaHHBIH YOI, TPEXTPAHHBIN YTroJ, MepeceKarouecs, napauieabHble U
CKPEILMBAOIIMECS TPsAMbIE, MapajlIeIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MPSIMBIMH, YTOJ MEXKIy MPSAMONM U IJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSMHU; YMEHHE
UCIOJIb30BaTh MPH pElICHUU 3a/ad U3y4dyeHHbIe (PaKThl U TEOpPEMbl IUIAHUMETPHUM; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NMPaBUIbHBIH MHOIOTPAHHUK, NpHU3Ma, NMUpaMuaa, GUrypa U MOBEPXHOCTh BpallleHUs,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE I1apa, TIOCKOCTb, Kacaromasicsa ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, M300paxaTh MHOTOIPAaHHUKH, (PUTYphl U TOBEPXHOCTH BPAILCHUS, UX CEUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBAa T€OMETPUUECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTH WJIM OIPOBEpPrarb MUX; YMEHHE MPOBOAMTH
KiIaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHHUS;

[1Py15 ymeHnue cBOOOJHO onepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpsl, 00bEM (UTYpHI, BETUYNHA
yria, pacCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXIY HpPSIMbIMH, DPACCTOSHHE MEXIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0MAh MOBEPXHOCTU MUPAMUJIBI, TPU3MBI, KOHYCA, IWIMHIPA, 00BEM
KyOa, MpSAMOYTOJILHOTO Mapajijiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYca, LIapa; yMeHue
HaXOJUTh OTHOIIIEHHE 00bEMOB MOI0OHBIX UTYP.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JAEITEeNbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcymecTBiasaTh YCTHYIO U NHCBbMEHHYIO KOMMYHHUKAIMI0 Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

MarepunanbHoe obecrniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaibl, KOHCTIEKTHI JIEKIIHA.
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3amanmue:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIM4YEeCTBO OYKB B (haMUITHH

p- Mecsl poKIEHUs

1) I3 Toukn A BHE IUIOCKOCTH MPOBEJICHBI K IJIOCKOCTH NMEPHEHANKYIAp AE = 71 ¢cM M HaKJIOHHBIE
AC u AM, o6pa3yromiue ¢ TUIOCKOCTBIO YTIJIbI 30°. Haiigure YroJl MeX1y HaKJIOHHbIMU TpsiMoi. Haitaure
CM.

2) KateTsl mpsIMOYTOJIBHOTO TPEYTOJIbHUKA PaBHBI 1 ¢cM M #+ m cM. Omnpeaenure paccTOsHUE OT
BEPLIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpast POXOUT Yepe3 THIOTeHy3y u coctaBiser yroa 30° ¢
IIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe npsmoro aByrpaHHoro yria. AA; u BBi- nepnenaukynspsl K
pedpy, MPOBEACHHBIE B Pa3HBIX TpaHsxX, npudem AB = m cm, &4 =n+m cm, BB, =n —1 cm. Haiinure
A1Bg.

IHopsaoK BbINOJIHEHUS PA0OTHI

1. BHuMareabHO MPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33J1a4e JAHO, CACJIATe PUCYHOK.

3. [Ipoananu3upyiTe yCclOBUE 3a/1auH, pacCyXkaas OT TOTO, UTO HYXXHO HaiiTh. BcomuuTe, Kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 3a/1a4H.

4. Pemte 3aga4dy. 3anuiiure OTBET.

[Ipu pemiennn 3aaa4 Ha 3Ty TEMY UCIOJIBb3YIOTCS ONPEAEICHUS yIia MEXAY MPSMOH U INIOCKOCTHIO,
JBYTPAHHOI'O yIJIa, JMHEWHOI'O yIJla ABYTPAHHOIO YIJIa, a TAK)KE BalllM 3HAHUS U3 IUIAHUMETPUU.

Xoa paGoTsI:

3anauva |

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC=5 cMm. Uepes MEHBIIIYI0 CTOPOHY
MPOXOIMT TIOCKOCTh, COCTABISIONIAS C IIIOCKOCTBIO TpeyrombHuka yronm 45°. Haiimute paccrosame
MEXy INIOCKOCTBIO U BEPIINHOM B.

B
o Hano: AABC, AE = 9
EC=0e,AC =5
A [ D AEEH_.H:‘q'SD

Haiitu: Paccrostaue ot B o a

Pemenne

1) lononHuTensHOE nocTpoeHue: nposeneM ED L @ = ED — paccroanse oT B go mwiockoctH &,
BM L AC = DM 1L AC mo TeopeMe O Tpex Mep e HAHKYLIpaX .

3uaunt, £BMD — minefined yron gEyTpaHoro yraa, SEMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHayasa BBIUMCIIMM ILJIOLIAAb TPEYrojdbHuKa 1o popmyse ['epona:

Ss=4p p—al p—8) (p—c

Sepe =10 145 = 10+ 2cm?
Sapc =7 AC BM = BM =T0ec

AL
ApwT
BM:%:%EGM

=10 o
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3) PaccmoTtpum TpeyroabHuk BMD- npsiMOyToJIBHBIN 110 TIOCTPOEHUIO.
2L = sinsEMD

B

ED = EM=insBMD

BD =47 sinds® = 42 T =4 am

OtBert: paccrosinue ot B 10 miockoctu 4 cm.

3anaya 2
Konmer otpeska MK  nexar Ha rpaHsix npsamoro jasyrpaHHoro yria. MMj; u  KK;-
NEePIEHANKYISPHI K pedpy, npudeM MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigure KKj.

M o
N Jano: = aef = 90°
/’ 11 o ME =13 oo, MM, = 12 o0, M K, = 3 cm
£ 1\ — MM, Lo KK Lo
ay \ [ Haiitu: KX,
/R X /
Pemenne

1) TlocTpouM JIMHEWHBINA Yroi ABYrpaHHOrO yria. J[ist 3Toro depe3 Touky M; MpoBeaeM OTPE30K

M;E, napannensubiii u paBHbiid KKj.
KK, 1 a, cnegoBarenpHo, M, E 1 a,

= MM, E — manefiHE yTOM ABFTPAHHOTO YT, sHa-mT = MM, E = 90",

2) Paccmorpum AMER

ME- naknonnas k miaockoctd #, EM; — ee nmpoekuust Ha 3Ty tuiockoctsb, EM; L EK ( T.x. EM1KiK —
MPSIMOYTOJIBHUK 10 nocTpoeHuto). CnenoarensHo, ME L EK (o Teopeme o Tpex MepHeHAuKymspax) u
AMEE — mpaMoyToMEHEE,

[To Teopeme IMudaropa MKE?* = ME* + EK?

ME® = MK® — EK* EK:M1K1:3 CM

ME? =13% —3% =169 — 9 = 16A0

ME = 160 = 4+/10 eu

3) Paccmotpum AMM, K — mpamoyromesei, T.5, < MM, E = 908,

ITo Teopeme Iudaropa ME® = MM, * + M, E?

M, E = ME® — MM, *

M,E* =160 — 144 = 16

MlE: 4 cM.

3nauut, KK;=4 cm.

OtBet: KK;=4 cMm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid pa0OTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TPadUKH.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIICHBI
2-3 Hemouera.

137



Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh NPABHIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
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 4.3 MHOrorpaHHMKH U KpyrJble Teja
IIpakTnyeckoe 3ansiTue Ne 50
«Pemenue 3a1a4 Ha napaJjiesenumnen u Kyo»
Leas padoTbl: HayunThcs pemaTh 3a1a4u ¢ MapajuieNenunesoM 1 Kyoom
IIpakTnueckas padora ¢popmupyer:

[IP610 ymenme omepupoBaTh MOHATUSMH: MHOTOIPAaHHHMK, CEYCHHE MHOTOTPaHHUKA, KYO,
napajiesienunes1, pusMa, nupamuza, Gurypa u noBepXHOCTb BpalLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
cedyeHHss (QUTYphl BpALCHHS, IUIOCKOCTh, Kacaromascs cdepbl, NUINHIPA, KOHYCa, IUIOMAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBI, KOHYCa, LMINHAPA, IUIOIaab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napaJiesienune/1a, MAPaMHIbl, TPU3MBI, IIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
U [IOBEPXHOCTHU BPAILECHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOTOTpaHHUKU;

[TPG12 ymeHrEe BBIYUCISITH TE€OMETPUICCKHIE BEITUYMHBI (JUTMHA, yroJl, TUIOIMA b, 00BEM, IO
MIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METO/BI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3YyYEHHBIH METOJ JJIs PELICHUs 3a7adud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHUCKOM M MHUPOBOH
MaTEMaTHUYECKON HAYKU;

[1Pyl14 ymenue cBOOOJHO ONEpUpOBaTh MOHATUSMU: TOYKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM YIroi, TPEXTPaHHbIN YroJl, NEPEeCeKaINecs, apauleIbHbIE U
CKpEILMBAOIIMECS TPsAMbIE, MapalIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMONM U IIIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPH pEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOIOIPAaHHUK, NpU3Ma, MUpaMuia, GUrypa u MmoBEpXHOCTh BpAIICHHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCa M LIWJIMHJPA, apaielibHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromascsa cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOTPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TTOBEPXHOCTH BpAIICHUS, X CEUCHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOMCTBA reoMeTprudeckux (Guryp,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTh WM ONPOBEPraTh HX; YyMEHHE NPOBOJIUTH
Kinaccuukanuioo (Uryp Mo pa3IUYHBIM IPHU3HAKAM, BBIMOJHATH HEOOXOAMMBIE OIMOJIHUTEIbHBIE
MIOCTPOCHUS;

[1Py15 ymeHnue cBOOOJHO OnepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpsl, 00beM (UTYpHI, BETUYNHA
yria, pacCTOSIHME OT TOYKH JO IIJIOCKOCTH, DPACCTOSIHHME MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0MIA b MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, [IUIUHIPA, 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,
CUMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue Moaoous, noJo0HbIe (GUTYPHI;
YMEHHUE paclo3HaBaTh PABHbIE U 11000HBIE (GUTYPHI, B TOM YUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCHOJb30BATh T€OMETPUYECKHUE OTHOIIEHUS, HAXOIUTh TI'€OMETPUUYECKHE BEIMYMHBI (JITUHA,
yroJl, IJIoua b, 00beM) MpHU PELICHUH 3a7ad U3 APYTUX Y4eOHbIX IPEIMETOB U U3 PEaIbHOM JKU3HU;

[IPyl8 yMeHme MoOIENMpPOBAaTh peAJbHBIE CHTyallUd Ha $3bIKE MAaTEMAaTUKH;, COCTaBIIAThH
BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI IO YCJIOBHUIO 3a]laud, UCCIIE0BAaTh NOCTPOEHHbIE
MOJICJI C KCIOJB30BAaHMEM amrapara aiareOpbl, HHTEPIPETUPOBATh MOJIYUYECHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJENIN € TOMOILBIO T€OMETPUYECKUX TOHATHH M BEJIMUUH, PEIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/la4M; COCTaBIATh BEPOSTHOCTHYIO MOJICNb M HHTEPIPETUPOBATH IOJTYYEHHBIN
pe3yabTar; pemaTh NPUKIAAHBIE 337ayd CPEJACTBAMH MAaTEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelIeHHs 3afadyd; [MOHMMaHHE 3HAYUMOCTHU
MaTeMaTHK{ B U3YYEHHH MPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB U SBICHHUW; YMEHHE PacIO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemeHus 3agad npohecCUHOHAIbHON NeATEIbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA MIOKUCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOopMaluu u
MH(OPMAaLMOHHbIE TEXHOJIOTHH JUIs BBINOJIHEHU 3a/1a4 IPOpeCCHOHATIBHOM 1€ TeIbHOCTH

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MILHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJAWIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYE€TOM
TapMOHHU3ALMM  MEKHALMOHAJIBHBIX M  MEXPEJIMTHO3HBIX OTHOLICHUH, NPUMEHATh CTaHIAPThI
AHTUKOPPYIIIUOHHOTO MTOBEICHHSI

OK 07 CopneiicTBOBaTh COXpPAHEHUIO OKpY’KalOIIeH Cpeibl, pecypcocOepe eHHI0, MPUMEHSTH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILMUIIBI OEpexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIUIX

OK 08 Vcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYPHI ISl COXPAaHEHMS U YKPEIUIEHHUS 370POBbsI B
nporecce MpodhecCUOHATBHONW JEeATETbHOCTH M MOJJAEpKaHUs HEOOXOJUMOIo YpOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest MpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

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

3aganme:

1. Pebpo ky6a paBHO 6 cM. HaiiTu ero o0beM U II011a/1b MOJTHON MOBEPXHOCTH.

2. B npsiMmoyroibHOM Tapaijienenurnee JuaroHanb ocHoBaHusA 12 cM, a 6okoBoe pedpo 15 cwm.
Haiitn mnomaas AUaroHaaIbHOTO CEUEeHMS.

IMopsinok BbINOJHEHUS PA0OTHI:
1)BBINONHUTE YepTex

2)3amnucarh KpaTKo YCIOBHE 3aa4H
3) OdopMuTts peleHue 3a1a4u
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Xox padoThI:

3agaua 1: Yron mexnay nuaroHansio AC, mpsmoyronbsHoro mapamienenunena ABCDA1B1C1D;, u
mockocThio ocHoBaHus ABCD pasen 30°, a nmuaronans OokoBoi rpanu DC, HakiIOHEHa K IJIOCKOCTH
OCHOBaHUs 101 yriiom 45°. Beicora mapasuienenunena papaa 3 cMm. Haiioure ero o0beM.

Pemenue:

C,

£LCDC = LDC,C=45°= DC=CC, =3
AC, =2CC, =6
AC =46 -3 =33
BC=JAC ~ AB* =37-9 =32
Vascosscn, =AB-BC-CC, =3-3J2.3=272
Orser: 27V2 o,
3agaua 2: CTOpPOHBI OCHOBAHHS MPSIMOYTOJILHOTO MapalieNienumea paBHsl 6 Mu 8 M, 60koBoe pedpo

pasno 10 M. Haiiure yrosi Mexxay quaroHasIbio MapayuIeNienuIe/ia v MIIOCKOCThIO €0 OCHOBAHUS.
Pemrenmne:

AC =6 +8 =10

AC = CC| = AACC, pasuofexpenwusth, 2 3naswT o = 45° .
Orger: 45°,

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCIEAOBAaTEIHPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBIIIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii pabOTa BBIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBIITOJITHEHHOM YacTH pa6OTBI HEC IMO3BOJIACT CACIAaTh MPAaBUJIbHBIX BBIBOJOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa
IIpakTnyeckoe 3ansaTue Ne 51
«Perenue 3a1a4 Ha PU3MY U UPAMHIY»
Heas pabdorbi: HayuuThes pemars 3a7a4u ¢ IPU3MON U MUPAMUIOMN.

IpakTuyeckasi padora popmupyer:

IIP610 ymeHue omnepupoBaTh IOHATUSAMH: MHOI'OI'DAaHHMK, CEYEHME MHOIOIPAaHHUKA, KYO,
napajiesienune1, pu3Ma, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHUs: (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarouascs cQepbl, LMUIMHIPA, KOHYCa, IUIOIAdb
MTOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, [IWINHAPA, IUIOMAAb chepbl, 00beM KyOa, MpSIMOYIroJIbHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUIUHIPA, KOHYCA, I1apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclO3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IIPaBUIIbHBIC
MHOTOTpPaHHUKU;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIOLaab, 00beM, MJIOUalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

[1P614 ymeHue BbIOMpaTh MOAXOSAIIMN M3YYEHHBIH METOJ AJIS PELICHUs 3a/1adyd, pPaclo3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpUpPOBATh MOHATUSAMH: TOYKA, MpsMas, IUNIOCKOCThb, NMPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NepeceKarolnecs, napauiebHbIe U
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCT, M MNEPHEHIUKYISIPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy MpsIMBIMU, YTOJ MEKIy MNPSAMOH U IIJIOCKOCTBIO, YIOJ MEXKIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPU PELICHUH 33/1a4 U3y4YeHHbIe (aKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHUSAMHU: MHOTOIPAaHHUK, CEUCHHE
MHOTOI'paHHHMKA, MPaBUIbHBII MHOTOIpaHHHK, NIPU3Ma, MUpaMuaa, GUrypa ¥ MOBEpXHOCTb BpalICHU,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IWJIMHAPA, apaiiedbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHUSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONpPEAETIECHUS U3y4aeMbIX (UTYp, BbIIBUTaTh TUIOTE3bl O CBOICTBAaX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOIUTH
Kjaccupukanuo ¢GUryp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOEHHS;

[1Py15 ymenue cBoOOAHO OnepHpoOBaTh MOHATHIMHU: MIIOWAAbL GUTYPBI, 00beM (UTYpHI, BEIHMYHNHA
yria, pacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PAacCTOSIHUE MEXKIY MNPSMBIMH, PacCTOSHHE MEKIY
IJIOCKOCTSIMU, IIJIOLIa/Ab Cepbl, TUIOMIA b MOBEPXHOCTH MUPAMMU/IBI, TPU3MbI, KOHYCA, [IUJIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOTO MapajuieNienunesnia, TUpaMuabl, OPU3MbI, UINHIpA, KOHYyca, IIapa; yMEHHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (UTYD;

[IPy16 ymeHue cBOOOAHO OMNEPUPOBATH MOHATUAMHU: JBH)KEHUE, TMapajuleJbHBI MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Nmoao0us, mogo0HbIe GUTypHI;
YMEHHUE pacrio3HaBaTh paBHbIE M MOJJO0OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, apXUTEKTYPE;
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YMEHHE HCIOJIb30BaTh T€OMETPHUYECKHE OTHOIICHHS, HAXOIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
YTOJI, TUTOIIA/lb, 00BEM) MPH PEIICHUU 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U U3 peaTbHOU KU3HU;

[IPyl8 yMenme MoJenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE MaT€MaTUKH; COCTaBJISITh
BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 33J1a4M, MCCIEA0BATh IOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJIYUYEHHBINH PE3yJbTaT; CTPOHUTH
MaTeMaTUYeCKUe MOJIENIA C TOMOIIbIO TEOMETPUUYECKUX MOHATUN M BETUYHH, PEIIaTh CBA3aHHbIE C HUMHU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeJb W HMHTEPHIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pelarb NPUKIAJHbIE 33aJaud CPEICTBAMH MAaTEeMaTH4ECKOro aHajliu3a, B TOM 4YHCIIE
COLIMAJIbHO-?KOHOMUYECKOTO U (PU3HUECKOro XapaKkTepa;

[IPy19 ymeHue BBIOWpATH MOAXOASIIMNA METOA AJIs PEUICHHS 3a/adyd; [MOHMMAaHHE 3HAYMMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOLIECCOB U SIBJICHHI; YMEHHE PACllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH MPUMEPhl MaTEMaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH.

BoinosiHeHune padoTsl criocodcTBYeT (POPMUPOBAHUIO:

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

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAIM3a U UHTEPIpPETalud HHPOpMAIUH U
MH(POPMAIMOHHBIE TEXHOJIOTHH JUIS BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1S TETbHOCTH

OK 06 IIposBisT, TpakJaHCKO-MATPUOTUYECKYIO IO3UIIUI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEUECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIBHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH Cpefbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUS 00 M3MEHEHWH KIMMaTa, MPHHIUIIEI OSpeXxIIMBOTO MPOU3BOACTBA, dPPEKTUBHO JCHCTBOBAThH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Vcnonb3oBaTh cpeacTBa GU3NUECKON KYIbTYpHI Il COXPAaHEHUS U YKPEIUIEHUS 3/10POBbsI B
npouecce MpodeccnoHabHON JeATeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKkon
MIO/ITOTOBJIEHHOCTH

OK 09 ITonw3oBaThcs mMpohecCHOHANBFHON HOKYMEHTAlMel Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
SI3bIKAX.

I1K 2.3 [IpoBoauTh cO0p, MOHUTOPUHT M CHCTEMATH3AIMIO IIEHOBBIX IMOKa3aTeseil TOBapoB, B TOM
YUCJIE C UCTIOJIb30BaHNEM UH(GOPMAIIMOHHBIX HHTEJUIEKTYATbHBIX TEXHOJIOTHIA.

IIK 2.6 PaccuntsiBaTh mokazatenu 3QGeKTUBHOCTH MPEINPUHUMATEIHCKON NeATeIbHOCTH, B TOM
YHUCJIe C TPUMEHEHUEM MTPOTPAMMHBIX MPOIYKTOB.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:

1. Jlna omeHKH 3aTpaT Ha MaTepHalbl HAWIWTE TJIOMA]b TMOJHOW TOBEPXHOCTH MpHU3MBL. Ecim
M3BECTHO, YTO OCHOBAaHUE MPSMOU MPU3MBI - TPEYTOJIbHUK, CTOPOHBI KOTOPOTrO paBHBI 4 M, OOKOBOE
peOpo MpU3MBbI paBHO 8 M.

2. Jlns OLIEHKM 3aTpaT Ha MaTepHualbl HaluTe IUIONIa b MOJHOM MOBEPXHOCTU MPHU3MBI U OOBEM.
Ecnu n3BecTHO, YTO OCHOBaHME MPSIMOM MPHU3MBI — MAPATUIEIIOTPAMM CO CTOPOHaMHU 4 cM U 6 CM U yIJIOM
MEXKy HUIMU 60°. Boicora npu3Mbl paBHa 12 cwm.

3. JI7st olleHKH 3aTpaT Ha MaTepHalibl HailIuTe 00beM MPaBHILHOW YETHIPEXYTOIBHON MUPaMHUIH,
BBICOTA KOTOPOH 4 cM, a IMaroHaiab OCHOBaHMS 8 CM.

4. Jlns OLEHKM 3aTpaT Ha MaTephalibl HAaWTH TOJHYI MOBEPXHOCTh MPSMOW NHUpaMUAbI, B
OCHOBAHHU, KOTOPOM JIEKUT paBHOOEIPEHHBIN TPEYrOJIbHUK C OCHOBAaHHEM 5 CM M OOKOBBIMH CTOPOHAMHU
6 cM. bokoBsie peOpa nupamuasl 12 cum.
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IMopsinok BbINOJIHEHUs PA0OTHI:

1) BbINOIHHUTE YEPTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs penieHue 3aaadn

Xox padoThI:

MHOrorpaHHMKOM HA3bIBACTCS TEJI0, OTPAHUYCHHOE IJIOCKUMH MHOTOyTroibHHKaMu. OOmue
CTOPOHBI CMEKHBIX MHOTOYT'OJIbHUKOB Ha3bIBAIOT pedpaMu MHOTOTrpaHHUKA. MHOTOYTrOJIbHUKH, KOTOPHIS
OTpaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro IpaHsMU. ['paHu MHOTrOrpaHHUKA, CXOJSILIUECS B
OJIHOM TO4YKEe, OOpa3yrOT MHOTOTPAHHBIA YIoJ; BEPIIMHBI TAaKMX MHOTOTPAHHBIX YIJIOB HA3BIBAOTCS
BepIIMHAMM MHOrorpaHHuka. [IpsMble, COeUHSIONINE JIB€ KaKWe-HUOYAb BEPILIUHBI, HE JEXKAllUe Ha
OJIHOM TPaHU, HAa3bIBAKOTCS AUATOHAJISIMH MHOTOTpPaHHHUKA.

Ilpu3ma — MHOTOrpaHHUK, JBE€ TpaHU KOTOPOTO SIBJISIFOTCS PaBHBIMM MHOTOYTOJIbHUKAMH,
JIeXKAIIMMH B TApaJUICNIBHBIX IIJIOCKOCTSX, a OCTaJbHBIE TPaHM — MapajljieiorpaMMaMH, HWMEIOIIMMH
o0II¥e CTOPOHBI C 3ITUMU MHOTOYTOJTbHUKAMHU.

[Ipsimas mpu3ma Ha3bIBaeTCsl MPABUIIbHOI, €CTT €€ OCHOBAHUS — MPABUIIbHBIE MHOTOYTOJIbHUKH.

I[lnomaabo0 MOJHOW MOBEPXHOCTH IPU3MbI HA3BIBACTCA CyMMa IUIOMIAZCH BCeX ee TpaHeH, a
IUIOIA/IBI0 00KOBOI MOBEPXHOCTH IPU3MBI — CyMMa ILJIOLIA/IeH ee OOKOBBIX IpaHei.

S,,,=2S,,+S

IInomaas 60KOBOI MOBEPXHOCTH MPSMOM MPU3MBI pPaBHA MPOU3BEACHHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

S,,.=P-h

O0béM npsiMoil NPU3MBI PaBeH MPOU3BEICHUIO IUIOIIA U OCHOBAHUS HA BBICOTY.

V=S, h

3apmava 1. [li1g oneHKH 3aTpaT Ha MaTepualibl HAWANUTE BBICOTY MPAMOM npu3Mbl. OCHOBaHME IPSAMOU

> o 2 o

TIPU3MBI - poMO ¢ BbIcoTOM 2 M. [Tnomaas O0KOBOM MOBEPXHOCTH TIPU3MBI paBHa 96 1M°, a TIIoMa1b MOTHON
MIOBEPXHOCTH paBHa 128 .

Pemenne.

O0603HaYMM CTOPOHY OCHOBaHMS @, a GoKOBoe pedpo hPasHHIy My UIOMNIA/IbIO MOTHOH MOBEPXHOCTH
MPU3MBI U IJIOIIA/IbI0 OOKOBOW TOBEPXHOCTH MPU3MBI — 3TO YABOSHHAS

IJiomaab OCHOBAHUS IIPU3MBI.
'

60K

box

Seu™2a=2a=128-96=32 = g=16

Se=4ah =962 h=22_15 (xv)
Orser: 1,5 mv. .
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3agaya 2. Jlns OLIEHKM 3aTpaT Ha MaTepualibl HaWIUTE BBICOTY MpsIMON Tpu3Mbl. OCHOBaHHE
IPSIMOI MPHU3MBI - IPSIMOYTOJIBHBIM TPEYTrOJbHUK, KAaT€Thl KOTOPOTO paBHBI 5 M U 12 M, 60KoBoe pedpo
npu3Mbl paBHo 10 M. HaliguTe mmomiaib moJIHONH NOBEPXHOCTH TPU3MBI.

Pemenue.

o e el e S 2

12

H- : .
AC =J57 1127 =13

Som = 28w ¥ Sacar ¥ Senee t S ace

S =2*0,5*5*12+5%10+12*10+13*10=60+300=360 m*

Otset: 360 M°.

ITupamuaa — 570 MHOTOT'PaHHHUK, COCTABJICHHBIN U3 N—YI'OJbHHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHHUK - OCHOBaHHMe MMHUPAMU/Ibl, TPEYTOJIbHUKU - OOKOBBIe TPaHM C OOLIel BEpLIMHOM,
Ha3bIBACMON BePIUMHON NmHpaMuAbl. llepneHaukyisp, OMyIMIEHHBIM W3 BEPIIMHBI NUPaMUIbl Ha €€
OCHOBAaHUE, Ha3bIBACTCS BHICOTOM MUPAMH/BI.

[Tnomaapk MOHOM MOBEPXHOCTH MAPAMUIABL:  Spomm = Sgox T Soc

V:ES -H

OO6beM mupamMuIbL: 3™

Ilpasunvnasa nupamuoa

[lupamMua Ha3bIBaeTCs NPABWJIBHOM, €ClIM €€ OCHOBAHHME — IPABWIbHBIA MHOTOYTOJIbHUK, a
OTPE30K, COSTUHSIONINI BEPIINHY MTUPAMHJIBI C IIEHTPOM OCHOBAHUS, SBIIIETCS €€ BHICOTOM.

Bce OGokoBble pebOpa mpaBUIBHOW NUPAaMUIBI PaBHBL, a OOKOBbIE TPaHU SBISIOTCS PAaBHBIMH
PaBHOOEPEHHBIMU TPEYTOJILHUKAMU.

Bricota 00KOBOIl I'paHM NpPaBUILHOW MUPAMUIBI, TPOBEACHHAS U3 €€ BEPIIMHBI, HA3bIBACTCS
anogemoii.

Ilnomanas 00KOBOIl MOBEPXHOCTH NMPABMJIBHON NMUPAMHIbI PAaBHA IOJOBUHE IMPOU3BEACHUS
IepuMeTpa OCHOBaHMsS Ha anoemy.

1
5601( = E POL'H : f
HJ]OIIIa)Ib MOJIHOH MOBEPXHOCTH l'lpaBl/I.]'[I)HOﬁ MHPpaMHUIbI:
1
Sno.’m = SUL‘H + E P : I

3apaya 3. CropoHa OCHOBaHHSI MPaBWJIBHOM YETBHIPEXYTOJIbHOM MUpaMuibl paBHa 4 cM, a arnodema
00pa3yeT C TIOCKOCTHIO OCHOBaHUSI yroji B 60°. Haiiwte IUIoMmas TOIHOM MOBEPXHOCTU NUPAMUABI IS
OLICHKH 3aTpaT Ha MaTepHAaJIbI.

Pewenue.
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)
EH =—BC =2
2
ZESH =90°-60°=30°=> SE =2EH = 4
1
S :4'43.41“ AB* =2.4.4+4% =48 (cm?)

Oreer: 48 oM’

3agaua 4 OcHOBaHME TMPAMUIBI —pPOMO, HAroHa Kotoporo paeHbl 30 cM 1 40 cM. BeicoThl OOKOBBIX
TpaHel, MPOBEICHHBIE U3 BEPIIMHBI MMPAMUJIbL, 00pa3ytoT C BHICOTON MTHUPAMUIIBI YITIbL, PABHBIC 30°. Haiizure oGbem
MIMPaMUZIBI JIJ1S1 OLICHKH 3aTpaT Ha MaTepHAaIbI.

Pemenue.
AC=40 = AH=HC=20

BD =30 = BH=HD =~ 15
AB =20 1157 = 25
HE=%BC-|Z,5

SE = 2HE = 25

11 J3
V e A F, 3 \/5
=35 40:30 25--5-=sooo._2_=2soo\/3' (o)
Ortser: 250043 con’.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBIIIOJTHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJIHEHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS pabOThI ObUIH JOMYIIEHBI OIIUOKHU.

OueHka ""Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CJIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansitue Ne 52
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«Pemenne 3a1a4 Ha WWJIMHAP M KOHYC»
Heas pabdorbi: HayuuThes pemars 3aa4u ¢ HWIMHIPOM U KOHYCOM

IIpakTuyeckas padora ¢popmupyer:

IIP610 ymeHue omnepupoBaTh MOHATUSAMH: MHOIOIDAaHHHMK, CEYEHME MHOIOIpaHHUKA, KyO,
napajiesienunei, pu3Ma, nupaMuza, Gurypa u moBEepXHOCTh BpaLIeHUs, LWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHUss (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarouascs cQepbl, LMIMHIPA, KOHYcCa, IUIOIAAb
MOBEPXHOCTU MHPAMHJIBI, TIPU3MBI, KOHYCa, IIHJIMHAPA, TUIOMAAb chepbl, 00beM Kyda, IpsIMOYroJIbHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUINHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPaHHUKH
U NIOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclO3HaBaTh CHUMMETPHUIO B IIPOCTPAHCTBE, YMEHHE pPacCIO3HABATh IIPAaBUIIBHBIC
MHOT'OTpPaHHUKU;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IUIoLaab, 00beM, IIIOLIalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

[1P614 ymeHue BbIOMpaTh MOAXOASIIUN M3Y4YEHHBIH METOX AJS pEIIeHUs 3a/ayd, paclo3HaBaTb
MaTeMaTHuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpUpPOBATh MOHATUSAMH: TOYKA, MpsMasi, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKaIOIINECs, MTapaiebHbIE U
CKPEILMBAIOIINECS TPSMBIEC, MApAJLIEIbHOCTh M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAYy MpsIMBIMU, YTOJ MEXKIy NpPSAMONM U IJIOCKOCTbIO, Yrojd MEXAYy IUIOCKOCTSIMU; YMEHHE
UCIOJIb30BaTh MPU PEILICHUH 33734 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOI'PAHHUK, CEUCHHE
MHOTI'OI'paHHMKA, NPAaBUIbHBIM MHOIOIpAaHHMK, pU3Ma, NMUpamMuja, (GUrypa U MOBEpXHOCTb BpPALICHU,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa U [IWJINHAPA, apaiieldbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUThH
CeueHHe MHOTOTrpaHHHKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYpBI U MOBEPXHOCTH BPAILEHUS, UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONPEAEICHUS N3Y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3bl O CBOWCTBAX U
IPU3HAKAX TEOMETpUYECKUX (uryp, OOOCHOBBIBaTH MM OMNPOBEpPraTh HX; YMEHUE IPOBOJIUTH
KJIacCUpUKaLK0 (GUIyp MO pa3IU4YHbIM [pPHU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIE
IIOCTPOCHHS;

[1Pyl5 ymenue cBoOOAHO ONEepUpOBaTh MOHATHAMMU: IJIOAAb GUTYPBI, 00beM (QUTYpbI, BEIMUNHA
yria, pacCTOSHHE OT TOYKH J0 IUIOCKOCTH, PAacCTOSHHME MEXKIY MNPSAMBIMH, PACCTOSHHUE MEXKAY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MbI, KOHYCA, IWJINHIPA, 00beM
Ky0a, MpsIMOYroJbHOTO MapajuleNenunesna, MUpaMuabl, MPU3Mbl, HUIMHIpPA, KOHYCa, IIapa; yMEHHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

[IPy16 ymeHue cBOOOAHO OMNEPUPOBATH MOHATUAMHU: JBH)KEHUE, MapajuleJbHBI MepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Nmoao0us, mogo0HbIe GUTypHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIECHHS, HAXOIUTh T€OMETPUYECKHE BEIMYMHBI (JIJIUHA,
yToJ1, IJI0IIalb, 00BEM) IPU PELICHNUH 33/1a4 U3 JPYTUX YUeOHbIX IPEAMETOB U U3 PEaTbHOM KU3HH;

[IPyl8 yMeHHMe MOJEnMpOBaTh peaJbHbIE CUTYyallMM Ha SI3bIKE MAaTEMaTHKH; COCTaBIATH
BBIPQXEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh OCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN C MIOMOILBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBS3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ib W HMHTEPIPETUPOBATH MOJYyYEHHBIN
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pe3ysbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIIE
COIIMAJIEHO-9KOHOMHYECKOTO U (PM3HMUECKOT0 XapaKTepa;

[IPy19 ymenue BbIOMpaTh MOAXOMSIIMA METOJ Il PEUICHUs 3aJa4yd; MOHMMAaHUE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHH IPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKM B HCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPbl MAaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

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

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAINW3a U WHTepIpeTanud HHGpopMauu u
MH(pOPMAaLMOHHbIE TEXHOJOTHH JUIs BBIIOJIHEHU 3a/1a4 IPOpECCUOHATIBHOM 1€ TeIbHOCTH

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJMLMOHHBIX OOIIEYETOBEYECKUX LEHHOCTEH, B TOM YHUCIE C Y4YETOM
FapMOHM3allMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUIHMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPThI
AHTUKOPPYILMOHHOIO IIOBEICHUS

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXKAIOLIEH cpefbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMaTa, NPUHLUIBI OEpeXIMBOr0 MPOU3BOJACTBA, Y3PPEKTUBHO NEHCTBOBAThH B
Ype3BbIYAHBIX CUTYAIUIX

OK 08 Hcnonb3oBathk cpeacTBa (pU3MYECKON KyJIbTYPBI AJIsl COXPAHEHHs U YKPEIUJICHUs 310pOBbsI B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOIJAEPKaHUs HEOOXOTUMOTO YpPOBHS (U3NUECKOM
IIOATOTOBJIIEHHOCTH

OK 09 ITonp3oBatbest mpoheCCHOHATFHON JOKYMEHTAIMEeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

1K 2.3 IIpoBoauTh cOOp, MOHUTOPHHT M CHCTEMATH3AIMIO IICHOBBIX IMOKa3aTesIei TOBapOB, B TOM
YHClIe C UCII0JIb30BAaHUEM MH(POPMALIMOHHBIX HHTEJUIEKTYaIbHBIX TEXHOJIOTHA.

I1K 2.6 PaccuntpiBaTh nokazarenu 3GPpeKTHBHOCTH MPEeANPHHUMATEIHCKONW 1E€ATEIHbHOCTH, B TOM
4HCJIE C IPUMEHEHUEM IIPOrPAMMHBIX IPOYKTOB.

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

3aganue:

1. JIns pacueTa MaTepuanoB, HEOOXOAUMBIX ISl U3TOTOBICHUS [UIMHAPA HANTH paanyc IUIUHAPA,
€CJIM U3BEeCTeH 00beM muuHapa 120 CMZ, €ro BeIcoTa 3,6 cM.

2. Beicota munuHapa 12cm, paguyc ocHoBanus 10cm. Lunuuap nepeceueH MiIOCKOCTHIO TaK, UYTO B
CEYECHMH MOJy4dnIcs KBaapar. Haliqure paccTossHUE OT 3TOr0 CEYEHHUs 10 OCH.

3. [ns olileHKH 3aTpaT Ha MaTepuaibl HAWTH TOJHYIO TMOBEPXHOCTh KOHYCA, €CIU 0Opasyromias
HaKJIOHEHA K IJIOCKOCTH OCHOBAHMS TIO]T YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

4. JIns OLIEHKH 3aTpaT Ha MaTepuaibl HAWTHU IJIOHIAIb OCEBOTO CEUEHUsI KOHYyca, ecliu oOpa3yrolas
paBHa 15 cMm, a paanyc ocHOBaHUsA 4 cM.

HuauHap — Teno, MOJydeHHOE TIPH BPANICHUH MPSMOYTOJIBHHKA BOKPYT OCH, COAEpalleld ero
CTOPOHY.

Kpyrn Ha3pIBalOTCSA OCHOBAHMSIMHM IHJIMHIPA, a OTPE3KH, COCAWHSIONIMNE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuieNIbHbI U 00pa3yroIIre TaKKe PaBHBI U MTapaJUIeTIbHBI MEXKITY COOOiA.

Ocbl0 HWIMHAPA HAa3bIBAeTCS MpsMas, MPOXOJsias 4epe3 IEHTPhl OCHOBAHWA, TMapaslieiabHas
00pa3yromum.

BokoBasi moBepXHOCTh HWJMHAPA — 3TO IMOBEPXHOCTh, TMOTYyYEHHAs OT BpAIlEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, MTApAJIICIIbHON OCH IMIIMH/IPA.

147



BbicoTOil UMIMHApPA HA3bIBACTCS PACCTOSHUE MEXKAY OCHOBaHUAMHU LWIMHApPA. Paamycom
LWIMHAPA HA3bIBAECTCS PAJANYC €T0 OCHOBAHMUSI.

HunuHap Ha3bBaeTCs MNPSAMBIM, €CIIH €ro o0pasyrmue MNepHeHANKYISIPHBI TUIOCKOCTSIM
OCHOBaHU.

. . Ss, = 27RN;
[Tnomans 60KOBOI MOBEPXHOCTH: ~ 00k

[Inomane MoIHON OBEPXHOCTH:
S, =S50 +2S,,, =2mR+27R,

noJiH

S =2R(h+R)

NnoJH

O0beM uIHHpA: V =7R*h.

Ceuenue yurunopa — Gurypa Moy4eHHas B IEPECCUCHUH IHMIMHAPA TIOCKOCTBIO.

Ceuenue, MPOXOAAIIEe Yepe3 OCh MIIMHIPA, HA3BIBACTCS 0Ce8bLM CeyeHueM Y IPEICTaBISIeT cOO00M
MPSIMOYTOJIbHHK.

Eciu CCKylIad MIOCKOCTD MEPIICHAUKYJIApHA K OCH HUJIMHAPA, TO CCUCHUC ABJIACTCA KPYTOM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

Xoa paGoTsI:

3agaua 1. lnd oueHKM 3aTpaT Ha MaTepualibl HaiuTe IUIOMIAJb OCHOBaHUS LMIMHApa. Ecnn
U3BECTHO, YTO OCEBOE CEUEHHUE LIWINH/PA — KBaJAparT, IJI0La1b KOTOporo Q.

Pewenue.

CTOpOHa KBaapara paBHaﬁ. Ona paBHa AUAMCETPY OCHOBAHMU. HOBTOMy miomaab OCHOBAHHA

Q) _m

2 4

paBHa .
_Tg

OTBeT: Socman. =7

3amaua 2. Beicota mwimHzapa 6cMm, paamyc ocHoBaHus ScMm. Hailinure miomans cedeHus,

MPOBEACHHOI0 MapajuieIbHO OCH LWJIMHApPA Ha pacCTOSIHUM 4CM OT Hee Uil OLEHKH 3aTpaT Ha
MaTepHuabl.

M

Pemenmne.

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHoGenpennsiii (OK = OM =R =5 cm),
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TpeyrojibHUK OEK — mpsMOyTONIbHBIN.
U3 tpeyronsauka OEK, no reopeme [ugaropa:

gk = VOK? ~OE* =/25-16 =/9 =3

KM =2EK =2x3=6,

Scea= 6X6 =36 cM”,

OtBeT: S¢ey.= 36 cM?.

PaccmoTpuM OKpyKHOCTH ¢ ieHTpoM B Touke O u npsmyto OP, nepneHIuKyaspHyio K IUIOCKOCTH
3TONH OKpYXHOCTH. KaxkIyro TOYKYy OKpY>KHOCTH cOoelMHUM C Toukoil P otpesxom. IloBepxHOCTS,
o0pa3oBaHHAst STUMU OTPE3KaMH, Ha3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yIIIMMH KOHYCA.

Teno, orpaHn4eHHOE KOHUYECKOM MOBEPXHOCTHIO M KPYTOM, Ha3bIBa€TCsl KOHYCOM (puc. 2.2).

Konnueckas moBepxHOCTh — 00KOBasi NOBEPXHOCTb KOHYCA, KPYT — OCHOBaHHe KOHYCa, Touka P —
BepIIMHA KOHYyca, 00pasylolie KOHUYECKOW MOBEPXHOCTH — o0pa3ylommue koHyca. Bece oOpasyromiue
KOHyca paBHbl apyr Apyry. Ilpsmas OP, npoxopsiuas uepe3 LIEHTp OCHOBAaHUS M BEPIIMHY KOHYcCa,
Ha3bIBaeTCcsl Ocbl KoHyca. Ochb KOHyca NepreHIUKyJIspHa K IUIOCKocTH ocHoBaHus. Otpezok OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecnu cekymiasi miuockocTh MPOXOIUT 4Yepe3 OCh KOHyCa, TO MOJYyYEHHOE CEUYEHHE Ha3bIBACTCS
0CeBBIM CeYeHHEeM.

[IpoBeném cexyiyro MI0CKOCTh MEPIEHIUKYIIPHO K OCH KOHYyca. JTa IIOCKOCTh MEpeceKkaeTcs ¢
KOHYCOM TI0 Kpyry M pa30uBaeT KOHyc Ha nBe yactd. OgHa M3 yacTel MpencTaBiseT coboil KOHyC, a
Jpyras Ha3blBaeTCsl yceuéHHbIM KOHYcoM. (M300pa3ute yceu€HHbI KOHYC camocTosTensHo. [TocTpoiite
00pa3yoIIyIo, BBICOTY.)

IInomaas G0KOBOIi MOBEPXHOCTH KOHYCA paBHA MPOU3BEICHUIO MOJOBUHBI JIJTHHBI OKPYXHOCTHU
OCHOBaHMS Ha 00Pa3yIOIIYIO.

S;o =l

Ilnomanps MOJHONM TMOBEPXHOCTH KOHYyCa paBHA CyMME IUIOIIATd OOKOBOH MOBEPXHOCTH U
IJIOIIAId OCHOBAHUSI.

S, =(1+1)

noJiH

6ok

Inomaas G0KOBOIi MOBEPXHOCTH YCEUEHHOI0 KOHYCA paBHA MPOW3BENCHUIO MOTYCYMMBbI JJIUH
OCHOBaHMI Ha 00Pa3yIONIYIO.

O0BLéM KOHYCa paBCH OI[HOfI TPETHU NPOU3BCACHUS TUIOIMIAAN OCHOBAHUW HA BBICOTY.
_ _ 2
V=%8,,-h="1ah

3agaua 3. Jlng oIeHKM 3aTpaT Ha MaTepuanbl HAWIWTE PACcCTOSHUE OT IIEHTpa OCHOBAaHUS JI0
oOpa3yromieii koHyca. Eciu M3BECTHO, YTO MUIONIa[b OOKOBOM MOBEPXHOCTH KOHYyca paBHa 60 e a
paaryc OCHOBAHUS PaBeH 6 M.

Pemenwue.

Seu =arl =600 = yl =60

i
1
1
|
|
1
]
'
1
]
'
'
I
+
I

r=6=1=2_10
B
SO = AS* — 40 = 10> —6* =8

1 I
Syso ==+ A0 OS5 =—-6-8=24

. Syuo = -OH - AS = SOH =24 =5 OH =2
C [pyroii CTOpOHBI, 2 5

3agaua 2. PaccTosiHHE OT LIEHTpa OCHOBaHHUSI KOHYyca J0 CepeluHbl oOpa3ymoliel paBHO 4 cM, a
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YTroJl HakJIOHA 00pa3yrolleil KOHyca K TUIOCKOCTH OCHOBaHMsS PaBeH 60°. Haiigure mUIomags OCeBOro
CEUYEHHS KOHYca.
5

SA SB:P dSBA 60“
 ZASB=180°-2-60°=60°,
TO ec'rz. A.S!.{& pannncroponﬂnﬂ_, S

3

1
AA,HJD'm ASB=> —— ==L
5B A4S 2

SB=2MO=8 | :

Suca 3 AS" AB-6in60% = -1-8 d L“"‘r Seh)

" Oreer; 161/5 oM, :

(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

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

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJBI; B XOJ€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnyeckoe 3ansaTue Ne 53
«Pewmenne 3a1a4 Ha wap u cpepy»
Hean pabdorbi: HayuuThes pemars 3a1a4n Ha map u chepy

IIpakTuyeckas padora popmupyer:

I[IP6G10 ymeHue omepupoBaTh MOHITUSIMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHMKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u moBepXHOCTh BpallleHUs, UJIMHAP, KOHYC, 11ap, chepa,
cedueHuss (GUTYpHl BpallleHHUs, IUJIOCKOCTh, Kacawmasics cdepbl, LOUINHApa, KOHYyca, IUIOMaIh
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, WJIMHAPA, MIOMaas chepbl, 00beM KyOa, MPsIMOYTOJIbHOIO
napajuieNienune1a, MupamMuabl, IpU3Mbl, IUIUHAPA, KOHYCA, [Iapa; YMEHUE N300paxaTh MHOTOTPAHHUKH
1 MOBCPXHOCTH BpalllCHUA, UX CCUCHUSA OT PYKH, C TIOMOIIBIO YEPTCIKHBIX HHCTPYMCEHTOB U 3JICKTPOHHBIX
CPElICTB; YMEHUE paclo3HaBaThb CHMMETPHIO B TPOCTPAHCTBE; YMEHUE pACIIO3HABATh IPaBUIIbHBIE
MHOT'OI'paHHUKU;

[TPG12 ymeHHe BBIUUCISITH T€OMETPUYECKHE BETUYHHBI (JTMHA, YToJl, TIOMAaab, 00beM, TUIONIAIb
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUEHHbIE (OPMYJIIbI U METOIBI;
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[IP614 ymenue BBIOMpaTh MOAXOMSIIMA M3yYEHHBIH METON JUIs PEIICHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIN B MPUPOIHBIX M OOIIECTBEHHBIX SBICHHSAX, B
HWCKYCCTBE; YMEHHE IMPUBOJWTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUUCKOM W MHPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14 ymeHue cBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOYKA, MpsMas, INIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKUI yroJj, ABYTPAHHBIN YIOJl, TPEXIPAHHBIN YTOJ, NEPECEKAIOIINECS, TAPAJIICIbHbBIC U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 33/ay M3y4YeHHbIE (DAKTbl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLICHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IIPU3Ma, NMUpaMuia, GuUrypa U NOBEPXHOCTb BpallECHU,
WINHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHUS KOHYCa U IIMIMHIIPA, TapaJljiebHbIe OCH
WA OCHOBaHMIO, CEYEHHUE Ilapa, IUNIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPUUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcKuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HUX; YyMEHHE MPOBOAUTH
Kkinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Py15 ymeHnue cBOOOJHO OnepupoBaTh MOHATHAMHU: TUIOMAAb GHUTYPHI, 00BeM (UTYpHI, BETHYNHA
yria, PpacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMHM, PACCTOSHUE MEXIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, MTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYCa, Iapa; yMEHHE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPyl16 ymeHue cBOOOAHO OIEpUPOBATh MOHATHSAMHU: JIBUXKEHHE, NapajljielbHBbI IEepeHoc,
CHMMETpHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MOA00Hs, TOJO0OHBIE (BUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (UTYPBI, B TOM YHUCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh N€OMETPUUYECKHE OTHOIICHMS, HaXOJAUTh T€OMETPUYECKHE BEIMYMHBI (AJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNUH 33/1a4 U3 JIPYTUX YU4eOHBIX IPEAMETOB U U3 PealbHOM KU3HM;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/layM, MUCCIIEOBATHh IIOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € IIOMOIIBIO T€OMETPUYECKUX IOHATUI U BEIUYMH, PEIIATh CBS3aHHBIE C HUMU
MIPaKTUYECKHE 3aJauM; COCTaBJISATh BEPOSITHOCTHYIO MOJEIb U HMHTEPIPETUPOBATh MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEeMaTHYECKOro aHalu3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3MUECKOro XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIIMN METOA A pEIIEHUS 3aJaud; MOHMMaHUE 3HAYMMOCTHU
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOLECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH TNPUMEPHl MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crmocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATENbHOCTH TPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcmonp30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIM3a M WHTEPIpPETauyu HHOOpMAIHA 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eSTeIbHOCTH

OK 06 IIposBisTh TpakAaHCKO-TIATPHOTHUYECKYIO TIO3HIINIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHHE Ha OCHOBE TPAJAULMOHHBIX OOIIEYETIOBEYECKHX IIEHHOCTeH, B TOM 4YHCIE C YYETOM
FapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAApPThI
AHTUKOPPYNLMOHHOIO TIOBEICHUS
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OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOMIEH Cpeibl, PECypCcOCOEPEKCHHUI0, TPUMEHSThH
3HaHUS 00 M3MEHEHUHU KIUMarta, MPUHLUIBI OEpexIMBOro MPOU3BOJCTBA, 3(PPEKTUBHO NeiicTBOBATh B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcnonb3oBath cpeacTBa (pU3NYECKON KyIbTYPHI AJIsi COXPAHEHHS M YKPEIUICHHUS 310POBbsI B
npouecce MpodeccHoHaNbHON JeSATeNbHOCTH M MOJIJEPKAHUS HEOOXOIUMOro YpOBHS (PU3UYECKOM
MOJITOTOBJICHHOCTH

OK 09 ITons3zoBarbcs MPOoGeCCHOHATBHONW JTOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
SA3BIKAX.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.PaccrosiHue OT LieHTpa IIapa /10 CEeKyIleH IUIOCKOCTH PaBHO 8 M, a paAlyC CEYEHUs IUIOCKOCTBIO
paBeH 6 M. Haligure paauyc mapa u o0beM.

2. O6bem mapa 12511 v°. Haiiti mromas cepsl.

Cdepoii Ha3bIBaeTCSI MOBEPXHOCTH, COCTOSIIAS M3 BCEX TOUEK MPOCTPAHCTBA, PACIIOJIOKEHHBIX Ha
JAHHOM pACCTOSHUM OT JaHHOW TOuYkH. JlaHHas TodYka Ha3bIBaeTCs WEHTPOM cdepbl, a JaHHOE
pacctosinue — paamycoMm cgepbl. OTpe30K, COCTUHSAIONINK 1Be TOYKH chepbl U MPOXOIAIIUN uepes3
LEHTp, Ha3bIBaeTCs AuaMeTpoMm. Teno, orpaHndeHHoe chepoii, Ha3bIBACTCS LIAPOM.

[[lap MOXHO TMOJYYUTH MPU BpAIICHUH TOJYKpyra BOKPYr auaMmerpa. ['paHunieil mapa CiayXuT
chepa.

[Tnockocts, HMMeromas co cgepoil TOIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBAeTCs KacaTeJbHOMH
IUIOCKOCTBIO K cdepe. Pamuyc cdepbl, mpoBeACHHbIE B TOYKYy KacaHusi chepbl U TIOCKOCTH,
MEePIEHIUKYIISIPEH K KacaTeIbHOM MIOCKOCTH.

Ceuenue miapa, Mpoxojsiiee 4epe3 IEHTP, Ha3blBaeTCs OOJbIIMM KPYroMm, HE MpPOXOsilee —
MaJIbIM Kpyrom LlenTp OosbiIoro kpyra coBmagaeT ¢ IEHTPOM Iapa, a MEHTP MaJIOro Kpyra siBIsSeTCs
OCHOBAaHHUEM NEPIEHANKYJIISAPA, OMYIIEHHOTO U3 LIEHTpa I1apa Ha IJIOCKOCTh 3TOTO Kpyra.

CeueHus, paBHOOTCTOSAIIME OT IIEHTPA, PABHBI.

Paiiyc OKPYXHOCTH, [OTydeHHOI TIpH TepecedeHin cdepbl paguyca R IIOCKOCTBIO, yIaNeHHOMN

OT 1IeHTpa chephl Ha d , paBeH Vv R*-d* .

y S cpep = 4mR?
Inomaab noBepxHocTHu cepbl paBHA yUETBEPEHHOM TIJIOMIAIN OOIBIIOTO Kpyra: — <P .
4
Vutapa =7 ﬂR :
3

O0bem mapa:
ITopsinok BbINOJHEHHS PadOTHI:
1)BbInonHUTE YepTex

2)3anucaTh KpaTKO YCIOBHE 3aJjauu

Xon paborsr:

3agaua 1. [lnomane chepsr paBaa 100 M°. PaccrosiHue ot 1eHTpa cdepbl 10 CeKyIIeH MIOCKOCTH
paBHO 4 M. Haiinure pannyc cedeHus.

Pemenue.

See =4xR’=lOOx=’R’=25=3R=5

AD =VBD' - ABY = 5§ _ 3,y
Orser: 3 u,



3anaua 2. [Inomaau cedyeHus mapa miocKocTbio paBHa 1611 M2 , a TUIOIIA/Ib MapajuieIbHOTO eMY
2 N
CEUEHMSI, MPOXOAIIETo Yepe3 LEeHTp mapa, paBHa 2511 M” . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUECHUN.

Wt =16 = =16, r=4m,
R =25n=>R* =25, R=5nm,

h=JR* -1 =J25-16 =3 (x)

OtBeT: 3 M
dopMma npeacTaBJIeHNs Pe3yJbTaTa: BHIIOJIHCHHOE 3a/IaHHUC.

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPABHIbHBIE PE3YIbTaThl U BBIBOJBI, B XOJE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIAaTh MPABUWILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KPyIJble Teja
IIpakTuyeckoe 3ansaTue Ne 54
«PemnieHue NpUKJIATHBIX 32124 CTEPEOMeTPHI»

Heap padorbi: O600INTH, 3aKpEeNUTh U CUCTEMATU3UPOBATH 3HAHUS IPH PEHICHUU 3a1ad C
IIPUKJIAIHBIX 33]1a4 CTEPEOMETPUHN

IIpakTHyeckasi padora ¢popmupyer:
[1P64 ymeHue omepupoBaTh MOHATUSAMH: (DYHKIHMS, HENpepblBHAsS (YHKIUS, MPOU3BOIHAS,

nep13006pa3Ha;1, OHpC)ICJ'ICHHBIﬁ HUHTCrpajl; YMCHUC HAXOAUTH NPOU3BOAHBIC 3JICMCHTAPHBIX (I)yHKHHﬁ,
HCIIOJIb3YA CIIPABOYHBIC MATCpUaAJIbl; UCCICIOBATH B HpOCTCfIH.IHX crydadax (I)yHKI_II/II/I Ha MOHOTOHHOCTB,
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HaXOJWTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYJIEHOB C
HCIIOJIB30BAaHUEM ammapara MaTeMaTUYeCKOro aHaIu3a; IMPUMEHATh NIPOU3BOAHYIO IIPU PELICHUH 3a1ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 3a/laul HAa HAauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXOXJEHUE IIyTH, CKOPOCTH U YCKOPEHUS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN M3YYEHHBIH METOX JJIS pEIleHUs 3a/auyd, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE, yMEHHE IPUBOAUTL IIPUMEPBI MATEMaTU4YECKUX OTKPBITUA POCCUHCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[IPy8 ymenme cBOOOAHO oOmepuUpoOBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas ¢GyHKUUS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUs, KBagpaTUuHas (yHKIUsS, CTeleHHas (QYyHKIMs C LEJbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
HoKas3aTejabHass M Jorapupmuueckas (QyHKUUU; YMEHHME CTPOMTh Ipaduku (YHKIMHA, BBIITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIMH;
YMEHHUE HCHOJIb30BaTh Ipaduku (QyHKUMH JUIsI U3y4EHMs] IPOLECCOB M 3aBUCHUMOCTEH INPH pPELIeHUU
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (popMynaMu 3aBUCUMOCTHU
MEXy BEJIIMYMHAMY; yMeHue CBOOOJIHO ONEpPUPOBATH MOHATHSAMHU: YETHOCTb
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauMEHbIee 3HAaueHUs (YHKIMM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCNOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUH A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rnapameTpamu; u300paxkaTh Ha KOOPJAUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABECHCTB
U UX CUCTEM.

[IPyl0 ymeHue onepupoBaTb IOHSATHSAMHU: HENPEPHIBHOCTh (YHKIUHU, aCUMITOTHl TIpaduka
¢byHKkuMu, nepBas M BTOpas NpOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TIEpBOOOpa3Has, ONPENENCHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GyHKLIMU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO M KOMIIO3ULIUU (YHKIINH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHHUS (DYHKIMHM, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX M (PU3MYECKHX 3ajayax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH PUMEPHI MATEMATUYECKOT0 MOJEIIMPOBAHMSI C TOMOUIBbIO AUPPepeHInanbHbIX YPaBHEHUH;

[IPyl8 yMeHne MoIenupoBaTh pealbHBIE CHUTyallud Ha S3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJEINU C MOMOILBI0O T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO AaHalu3a, B TOM 4YHCIIE
COL[MAJIbHO-9)KOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOAXOASIIMN METOA AJI pEUIeHHs 3a/ladyd; MOHMMaHHE 3HAYMMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTHUKU B HCKYCCTBE, yMEHHE MPUBOAUTH MNPHUMEPHl MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

BbinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upath crmocoObl pemeHus 3a1a4 mpoeCCHOHATBHON JAESATENbHOCTH TPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

[1K 2.3 [IpoBoauTh c60p, MOHUTOPUHT M CUCTEMAaTH3aLMIO LIEHOBBIX ITOKa3aTeseil TOBapoB, B TOM
YHCIie C UCIIOJIb30BaHHEM MH(GOPMAITMOHHBIX HHTEIUIEKTYaIbHBIX TEXHOJIOTHA.

IIK 2.6 PaccuutsiBaTh nokasarenu 3pGeKTUBHOCTU MPEANTPUHUMATENBCKOMN AesSTENbHOCTH, B TOM
4uUCJe ¢ IPUMEHEHUEM IIPOIPAMMHBIX IIPOIYKTOB.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. JIByckaTHyi0 Kphllly J0OMa, HMEIOLIET0 B OCHOBAaHUU S
OPSMOYIOJBHUK ~ (CM.  pHC.), HEOOXOAMMO IOJHOCTBIO  HOKPBITH /x
pyoepouoM. BeicoTa Kphimy paBHa 3 M, AJIHHBI CTE€H J0Ma paBHbBl 7 M U 8 /3N
M. Haiinure, ckonpko pyOeponza (B KBaApaTHBIX METpPax) HYXKHO IUis ?’“‘;8'1\,1'\*
MTOKPBITUS 3TOM KPBIIIH, ECJIA CKAThI KPbIIINA PaBHBI.

ke |

2. Slmmk, nmetoumii popmy kyba ¢ pedbpom 30 cM Ge3 01HOI IpaHHU, HY’)KHO MOKPACHTh CO BCEX
CTOpOH cHapyxu. Haiiaure miomazs MOBEPXHOCTH, KOTOPYH HEoOXoauMmo MoKpacuTh. OTBeT
JaiTe B KBaIPATHBIX CAHTUMETPaX.

3. IpsmonuHeitHbIN y9acTOK TPyObl ATUHOM 3 M, UMEIOIIEH B CEUEHUU OKPYKHOCTh, HEOOXOAUMO
MMOKPACUTh CHApYXH (TOPLBI TPYObI OTKPBITHI, UX KPaCUTh HE HYKHO). HaliuTe miomnanb MoOBEpXHOCTH,
KOTOPYI0 HEOOXOJUMO TMOKpPacUTh, €CIM BHEIIHUM o0xBaT TpyObl paBeH 27 cM. OtBer naiite B
KBaJPAaTHBIX CAHTUMETPAX.

4. Beicota Oaka mwIMHApUYECKOH ¢dopmbl paBHa 50 cM, a 1miomanb ero ocHoBaHus 160
KBaJIpaTHBIX CAaHTUMETPOB. Yemy paBeH 00bEM 3Toro Oaka (B murpax)? B onnom nutpe 1000 kyOudeckux
CaHTUMETPOB.

5. B cocyne, nmetoniem GpopMmy KOHYCa, YPOBEHb KHIKOCTH qocturaeT 1/3 BoicoTel. OO0BEM cocyna
paBen 540 M. Haiinure 00bEM HaUTON KUAKOCTH. OTBET TaiTe B MIJITHIUTPAX

ITopsinok BbINOJIHEHUs padoOThI:

1) BommoaHuTs ueprex

2) 3amucatb KpaTKo yCJIOBHE 33/1a4H

3) Pemuts 3amauy, UCHOIb3YsI HEOOXOAUMBIE (POPMYJIBI

Xoa paGoTsI:

[Tonatuss oObemMa M MJIOLIATUM MOBEPXHOCTH, M3ydaeMble B CTEPEOMETPUH, BaKHBI MPH pacyere
KOJIMYCCTBA MATCPUAIIOB, H€06XOI[I/IMBIX AJid MPOU3BOACTBA WJIM CTPOUTCIILCTBA. 3Hanus IMPpUBOJAT K
OoJiee TOUHBIM pacyeTaM, YTO MPEJOTBPALIAET Nepepacxo] U CHUXKAET KOJIMYECTBO OTXO/IOB.

3anava 1. JIBycKaTHYIO KpbIIIY JOMa, UMEIOLIETO B OCHOBAaHUU o

7 3.
MPSIMOYTOJIBHUK, HEOOXOAMMO TMOJHOCThIO TOKPBHITH pPyOepOUIOM. ‘
BricoTa kpeimm paBHa 4 M, JJIMHBI CTEH JOMa pPaBHBI 6 M U 8 M. 7Am
N / \
Haiigure, cxonbko pybepouna (B KBaJpaTHBIX METpax) HYKHO JUIS é‘ﬁ-é---s’------‘-.
M

IOKPBITHA STOM KpbIIIH, €CJIX CKAThI KPBIIIH PABHBI.

Pemenue. [1o Teopeme [Tudaropa Haiigém cTOpOHY CKaTa KpPbILIH:
V8 +3=v16+9=125=5.
Torpa riomans Kpelly paBHa: ﬂ
B:-5.2=80wm"
Otgert: 80.

155



3amaua 2. Sk, umeromuid dpopmy Kydba ¢ pedbpom 20 cm 6e3
OJIHOM TI'PaHM, HYKHO IIOKPAaCHUTb CO BCEX CTOPOH cHapyxu. Hanmgure ) P
IUIOIIAJb IOBEPXHOCTH, KOTOPYIO HEOOXOAUMO MOKpacuTb. OTBeT
JaiiTe B KBaJIpaTHBIX CAHTUMETPAX. |

Pewenue.

[Tnomanp onHo#t rpanu pasHa 20 - 20 = 400 cm’. B KyOe IecTh rpaHeil, HO Hac MPOCAT HAlTH
TOJIBKO TUIOLIA/Ib MSATH TpaHeil, cienoBatensHo, 400 - 5 = 2000 cM®.

OTtsert: 2000.

3amaua 3. [lerans umeeT hopmy H300paKEHHOTO HA PUCYHKE
MHOTOTpaHHUKA (BCE IBYTrpaHHbIC YIIIbI psiMbie). [{udpsl Ha pucyHke
0003HaYaIOT JUTHHBI p€0ep B caHTuMeTpax. Haliaure 00bEM 3T0i
neranu. OTBeT JaiiTe B KyOMYECKHX CaHTHMETpax.

Pemenue. Pa3o6sém 3Ty nerans Ha aBe yacTu. [lepBas yacts co croponamu: 2;1;2. Bropas yacts
co cropoHamu 2;4;3.
O0bEM nepBoii yactu: Vi=2-1-2=4 oM.
OGBEM BTopoii wacTi: Vo =2 -4 -3 =24 cm’,
OGBéM feranu pasen: V, =4 + 24 = 28 cum’.
OTBeTt: 28.

3anaua 4. IlpsmonuHeWHbI ydyacTOK TpyObl AJIMHON 4 M, MMEIOLIEH B CEUYEHHWU OKPYKHOCTD,

HE0OXOIMMO MOKPACUTh CHAPYX M (TOPLBI TPYyObl OTKPBITHI, UX KPacuTh HE HY»KHO). Haiinute miomans
MOBEPXHOCTH, KOTOPYIO HEOOXOJWMO TOKPAaCUTh, €CIM BHEMIHWK 00xBarT TpyObl paBeH 19 cm. OtBer
JaiTe B KBaIPATHBIX CAHTUMETPAX.

Pemenue. [lepeBeném mnny yuactka Tpyosl B canTuMeTphl: 4 M = 400 cMm. [1nomaas moBepxHOCTH
LUUJUHAPA PAaBHAETCS

S=h-L=400-19 = 7600 o

OTsert: 7600.

[lonnmanue cTepeoMeTpuu HEOOXOJMMO TMpH pacyeTe O0OBEMOB TIPY30B, IEPEBO3UMBIX
TPAHCIIOPTOM, OTIPEACTICHNH MaKCUMAIIbHO JIOMYCTUMOM IPy30MOIEEMHOCTH TPAHCTIOPTHBIX CPEJICTB MU
IIpU MPOEKTUPOBAHUM YMAKOBKHU JUISl MPOIYKIMHU. DTO MO3BOJSIET ONTUMAalIbHO HCIOJIb30BaTh MECTO U
BEC, MUHUMH3UPYS PACXOJIbI HA JTOTHUCTHUKY.

3amaua 5. Beicota 6aka nuiauHaApu4ecKoit ¢popmMbl paBHa 60 cM, a o= =

- A
IJIOLIA/lb €ro OCHOBaHUs paBHa 150 KBagpaTHBIM caHTUMETpaM. YeMy paBeH
00B&M 3TOTO OaKa (B utpax)? B omnom mutpe 1000 kyOnueckux
CaHTUMETPOB.
=203
Pemenne. O6bEM nuunapa pasen V = mR?H, rae mR? = 150cm? — nuomaas OCHOBaHHS.

CrnenoBarenbHo, 00bEM Oaka paBeH

V =150-60 = 9000cn3
[Tepeeném 9000 oM’ B JIUTPHI U TOJTYYUM 9 JTUTPOB.
OtBert: 9.
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3amaua 6. B cocyne, nmeromeM GopmMy KOHYCa, ypOBEHb KUIKOCTH

nocturaet 1/2BbicoTsl. O0BEM cocyna 960 min. Uemy paBeH 00bEM HAIUTON o

*KuakocTu? OTBET AalTe B MIJUTWIIUTPAX.

Pemenne. Menbimmii kKoHyC mogoOeH OonbiiemMy ¢ KoadduuueHToM 2. OO0beMbl TOJOOHBIX TEl
OTHOCATCS Kak KyO kodddumumenTa momodus. [loatoMmy o0beM MEHBINETO KOHycCa paBeH (1/2)3:0,125
o0Bema Ooubioro konyca. Takum 06pa3zom, 00bEM HAUTOH KkuUIKOCTH paBeH 960 - 0,125 = 120.
OTtset: 120.

(I)opMa NMpEeacCTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAaKOB, YTO IO3BOJIAECT IMOJYYUTh MPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/ENIATh IPABHIBLHBIX BEIBOJIOB.

Pasnen S Teopust BepossTHOCTEH M MaTeMaTHYeCKAsA CTATHCTUKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTnyeckoe 3ansitue Ne 55
«Pemenne KOMOMHATOPHBIX 3a71a4. PasMenieHus, coueTaHusA ¥ NEPEeCTAHOBKN

Heabp paGorepi: HayunTbes oTIMYATh COYETAaHUs OT pa3MEUICHUH, MPUMEHATH (GOPMYIbl s
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

IIpakTuyeckas padora popmupyer:

[TPG8 ymeHue omepupoBaTh MOHITUSIMH: CIYYailHBIA OMBIT U CIy4allHOE COOBITHE, BEPOSITHOCTH
CIIy4alfHOTO COOBITHS; YMEHHE BBIYUCISITH BEPOSTHOCTH C HCIOJIB30BAHHEM T'PAPUUYECKUX METOJIOB;
MPUMEHSITH (DOPMYIIBI CIOKEHUSI U YMHOKEHUS BEPOATHOCTEH, KOMOWHATOPHBIE (GaKThl U POPMYITBI TIpU
peleHnuu 3a7av;, OIEHWBATh BEPOSTHOCTH pealbHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMHU; yMEHHE NPUBOIUTH TMPHUMEPHI MPOSBIEHUS 3aKOHA OONBIIMX YHCET B MPUPOAHBIX H
0OIIECTBEHHBIX ABJICHUSIX;

[TPy4 ymenue cBOOOAHO OMEpHUPOBATH MOHATHUSMHU: COUYETAaHUE, IEPECTAHOBKA, YHCIO COYCTAHUM,
YHUCJIO TIePECTaHOBOK; OMHOM HBIOTOHA; yMEHUE MPUMEHITH KOMOMHATOPHBIE (DaKThI U PACCYKICHUS IS
penieHus 3aay.

Boinosinenue padorsl cnocodcTByeT GOPMUPOBAHUIO:
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OK 01 Bei6uparh ciocoObl perieHus 3aj1a4 npoecCHOHaTbHON AeTETbHOCTH MPUMEHHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM
OK 4 DddexTrBHO B3aUMOIEHCTBOBATh U PaOOTaTh B KOJIJICKTUBE U KOMAH/IE

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTbI HGKHHﬁ.

3aganmue:

1. B copeBHOBaHMsX ydactByeT 10 demoBek, Tpoe U3 HUX 3aiimMyT 1-¢, 2-¢ u 3-e mecTo. CKOJIBKO
CYHIECTBYET Pa3INYHBIX BAPUAHTOB?

2. W3 rpymnmel, B KOTOpOH yuwTcs 12 4YeloBeK, HEOOXOIUMO BBHIOpATh 3 YEIOBEKa B COBET
koyeka. CKOJIBKO CYIIECTBYET pa3iIMyHBIX CHOCOOOB TakKoro BbIOOpA.

3. Ha KHWXHOH MOJIKE BBICTABJICHBI 8 KHUT Pa3iMYHbIX aBTOPOB. CKOJIBKO CHOCOO0OB MMeEETCs
JUTSl pACCTAaHOBKH 3THX KHUT B Pa3HOM MOpsiaAKe?

Iopsiiok BbINOJHEHUS PA0OTHI

1. Omnpenenute BUA BIOOPKU 0€3 MOBTOPEHUS.

2. BeiOepere COOTBETCTBYIOIIYIO (POPMYITY JIJIsl BEIYMCICHUS BOZMOKHBIX KOMOUHAITHIA.

3. TlpowsBeauTe BRIYHCICHUS, HCIIONB3Ys MOHATHE (pakTOpHaa.

Xoa paGoTsI:

1.KonoBblit 3aMOK OTKpBIBAETCs MOCIEI0BATEIbHBIM HA00pOoM 4eThIpéX paszHbix nudp. Tpedyercs
OTIPEICITUTL YUCIIO BO3MOXKHBIX KOJOB, KOTOPBIE MOKHO IMOA00PATH ISl 3TOTO 3aMKa.

Pemennue.

Bosmoxnbix 1mudp Bcero aecsars(1,2,3,4,5,6,7,8,9,0).Kaxnas waOpanHas KoOMOMHAmmsl Koja
OTJIMYAeTCsl OT APYroi komMOuHanuu XoTs Obl ofgHOU nudpoii(1,4,5,7 #2.4,5,7),1u60 nopsakom Habopa
onuHakoBbIX 1Udp(1,4,5,7#4,5,7,1),n09TOMY i1 TMOACYETA YUCIA BO3MOXKHBIX KOMOWMHAIIMH KOJOB
UCIOJIb3YeM (POPMYITy YUCIIA Pa3MEIICHUN.

2.®opMyiia pa3MEILIEHUN UMEET BUILAR =

n!

B namem ciygae n =<4 .,m =10,

(ﬂ—m)!'

. ip! _iBl_1p3-27 654321 _
IIponsBonm paculr Aty = ———="=—— - =10-9-8-7 = 5040

3.CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPEX YETIOBEK U3 JECITU?
Pemenne.

B nanHOM ciydae mpu BeIOOpE IS HAC BaXKEH TOJIBKO COCTaB IO TP YEJIOBEKA, MOPSAAO0K BHIOOpA
pOJIM HE UTPaeT, MO3TOMY B OTJIMUME OT MEPBOrO MPUMEpa YUCIO CIOCOOOB MOACUUTAEM MO (hopmyre
COYETaHUM.

dopmysa COYETAaHUNA UMEET BUAOLCT =

"' B Hamem cinydae n=10, m=3.

m!(ﬂ—m)!'

3 ip! _1B!_¥asik
ITpousBoaum pacyér: cj, = an 1217 =120.
4.CKONBbKO pa3iMyYHBbIX YETBIPEX3HAUHBIX YMCEJ MOXHO COCTaBUTh U3 1udppl,2,3.4 9 nudpsl He
MOBTOPSAIOTCS)?
Pemennue.

[To ycrnoBHIO AaHO MHOXKECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojoXUTh B
orpeIeIEHHOM TopsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO ePECTaHOBOK UX YETHIPEX JIEMEHTOB.

dopmyIia IepecTaHOBOK U3 T —3JIEMEHTOB uMeeT BuA:5, = n! B Hamem ciyuae n =4.

[MpomsBeném pacuér: Fy =4!=4-3 2 . 1=24,

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

Kpurepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
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HEe0oOXOIMMOM TOCIEe0BaTEIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka "yIa0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIET IMOJYYUTh MpPaBUJIbHBIE pPE3yJbTaThl U BBIBOJIBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKH.

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

Tema 5.2. TCOPI/IH Bep()ﬂTHOCTeﬁ M 3JIEMEHTHI MAaTeMATHYeCKOI CTATUCTUHKH

IIpakTnyeckoe 3ansiTue Ne 56
«I[IpumeneHne Teopun BEpOATHOCTH MIPU PELICHUN S3KOHOMHYECKHX 3374

Heabp pabGorbi: HayunTbcsi HaxXOAWTh BEPOSITHOCTH COOBITUH B 3ajayax MpOQecCHOHATbHON
HaIpaBJIEHHOCTH.

IIpakTnueckas padora popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCHOJb3Ysl CIPAaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX Ciaydasix (pyHKIUH Ha MOHOTOHHOCTB,
HaXOJWTh HaAWOONbIIME W HAUMEHBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
MCIOJIb30BAHUEM allapara MaTeMaTUUYECKOro aHajan3a; NIPUMEHSTh MPOU3BOAHYIO IIPU PELICHUM 3a/1ad
Ha JBW)KEHUE; peIliaTh MPAKTUKO-OPUEHTUPOBAHHbIE 3a7jaul Ha HAauOOJbIINE U HAUMEHbBIINE 3HAYCHUS,
Ha HaXxO0X/IeHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

IIpG8 ymeHue omepupoBaTh MOHATUSAMH: CIyYalHBIM ONBIT U Ciy4aiiHOe COOBITHE, BEPOSTHOCTh

CIIy4aiflHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIONIB30BAHHWEM TpaUuecKUX MeETOJOB;
MPUMEHSTH (DOPMYIIBI CJIOKEHUSI U YMHOKEHHSI BEPOATHOCTEM, KOMOUHATOpHBIE (HaKThl U POPMYIBI TIPU
pelleHny 3ajJad; OICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHH; 3HAKOMCTBO CO CIydalWHBIMH
BEJIMYMHAMHU; yYMEHUE TPHUBOIUTH IPHUMEPHI MPOSBICHUS 3aKoHA OOJIBIINX YHCENT B MPUPOIAHBIX W
OOIECTBEHHBIX SBJICHUSIX;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3y4YEHHBIM METOJ AJS PELICHUsS 3a7adud, pacro3HaBaTh
MareMaTuyeckue (akThl U MaTeMaTUYECKUE MOJEIU B TPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUSIX, B
HUCKYCCTBE; YMEHHME IPUBOJMUTH IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUUCKOM U MHPOBOU
MaTE€MaTHYECKOW HAYKH;

[Ipyl3 ymeHHe HaxOIUTh BEPOSATHOCTU COOBITHI C HUCHOJIB30BaHUEM TpadUUYeCKHUX METOJIOB;
MPUMEHSTh JUIsl pelIeHus 3a1a4 (OpMyIbl CIIOKEHUS U YMHOXXEHHsSI BEpOSITHOCTEH, (popmynny mosHOM
BepoATHOCTH, (Qopmyny bepnymnn, xomOuHaTopHbIe (GakThl U (GOPMYIBI; OIEHHUBATH BEPOSTHOCTH
peaIbHbIX COOBITHH; yMEHHE OIEepUpOBaTh TOHATUSAMU: CIy4yailHas BeIMYMHA, paclpeneeHue
BEPOATHOCTEN, MATEMAaTHUYECKOE OXKUJAHHUE, IJUCIEPCHUST U CTAaHJAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYMHBI, (PYHKUMU paclpeneseHus] U IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOIO0 M HOPMAJIbHOTO
pacIpelieNIeHnil; YMEHUE HCIIOJIb30BaTh CBOMCTBA W3YUYEHHBIX DPACHpPENEICHUN Uil pPELICHUs 3a/1ady;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN, METOJbl BHIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
MIPUBOJIUTH PUMEPHI IPOSBIICHIS 3aKOHA OOJIBIINX YHCEN B MPUPOTHBIX M OOIIECTBEHHBIX SBICHUSX;

[TPyl18 yMeHme MoJenupoBaTh pealbHbIE CUTyallUM Ha $3bIKE MAaTEMaTUKH; COCTaBJISITh
BBIPAKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3aJa4M, UCCIIEI0BATh MOCTPOCHHbBIE
MOJIETI C HCIIOJIb30BAaHWEM ammapara ajreOpbl, HHTEPIPETUPOBATH MOJIYUYEHHBIH Pe3yJbTaT; CTPOUTH
MAaTeMaTUYECKUE MOJIENIH C MIOMOILBK N'€OMETPUUYECKUX TOHITUI U BEJIMYMH, PEIIATh CBA3aHHBIE C HUMHU
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MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPHIPETUPOBATH MOTYyYEHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3aJadyd CPEICTBAMM MAaTeMaTHYeCKOTO aHaiu3a, B TOM YHCIe
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapakTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpi6uparh ciocoObl perieHus 3aj1a4 npo(ecCHOHaIbHON AeATEIbHOCTH MPUMEHHUTEIBHO K

Pa3IMYHBIM KOHTEKCTaM

IIK 2.3 ITpoBOAMTE COOpP, MOHUTOPHHT U CHCTEMATHU3AIMIO IICHOBBIX ITOKA3aTeNIeH TOBAPOB, B TOM
YHCJIC C UCIIOTh30BaHUEM MH(DOPMAIMOHHBIX HHTEIUICKTYATbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuuThiBaTh noka3arenu 3G (HEeKTHBHOCTH MPEANPUHUMATEIHCKON NESITEILHOCTH, B TOM
YUCJIe ¢ IPUMEHEHUEM MTPOTPAMMHBIX MPOJIYKTOB.

MartepuanbHoe obecniedeHue: VHIUBUyanbHBIC 3a/IaHUs, TA0JMIA MPOW3BOIAHBIX, KOHCIICKTHI
JIEKIIUH.

3aganue:

1. Ilycte (UHAHCOBBIN aHAJIWTHK MPEANOJAracT, 4YTO €CJIM CTaBKa MPOIEHTa ymaaeT 3a
OTpeIeNICHHBIA MEepUo/I, TO BEPOSTHOCTh, YTO PHIHOK akUMi OyAeT pacTu B 3TO ke BpeMs, paBHa 0,6.
AHQJIUTUK TaK)X€ CUYUTAET, YTO CTAaBKA MPOIIEHTA MOXET YNACTh B 3TOT K€ MepuoJ ¢ BeposTHOCTHIO 0,1.
Hcnone3yss naHHyro HH(OpPMALHIO, OMNPEACIUTE BEPOSITHOCTh TOTO, 4YTO pPBHIHOK akuuid Oyner
pa3BUBATHCS, a CTaBKa MPOLICHTA 1aJ1aTh B TEYECHUE JAHHOTO Tieproa’?

2. JIBe opraHuzai MPOM3BOASIT OJUHAKOBYIO NpOAYyKIMIO. BepostHocTh TOro, urto AO
«['unpaBiauk» BBIMAET HA MUPOBOW PBIHOK, paBHa 0,5, a BEpOATHOCTH BbIXOJa HA MUPOBOH ypoBeHb [TAO
«QHepronpom» paseH 0.7. HaliTu BEpOATHOCTH TOTO, UTO TOJIBKO OJHA OPraHU3alKs BBIMAET HA MUPOBOM
PBIHOK.

3. DKOHOMMHCT IOJaraer, 4Yro BEPOSITHOCTb POCTa CTOMMOCTH aKUHUW HEKOTOPOW KOMIIAHMH B
cienyomeM roay Oyaer pasHa 0,85, eciii 5KOHOMHKA CTpaHbl OYJET Ha MOABEME; U 3T KE BEPOSTHOCTh
Oyner paBHa 0,4, ecnu DSKOHOMHUKAa CTpaHbl He OyAeT YCIEINHO pa3BUBaThCSA. BeposTHOCTH
SKOHOMHUYECKOTO MOJAbEMa B HOBOM Toy paBHa 0,6. OLEHUTHh BEPOSTHOCTH TOTO, YTO AKIIMH KOMIAHUU
MIOAHUMYTCS B LIEHE B CIIEIYIOLIEM TOJY.

ITopsinok BbINOJHEHHS PadOTHI:
1. U3y4uTh TEOpETUUECKYIO YacTh MPAKTUYECKON pabOThI
2. PemnTh 3amaun

Xox padoTsI:

DKOHOMMYECKasl HayKa CYIIECTBYET HE OJHO CTOJIETHE U MMEET OOJBIIYI0 TEOPETUUECKYIO 0a3y, HO
BCE K€, OHa He B CWJIaX MpeABHUJIETh U3MEHEHUs B OyIyIlIeM U JAaBaTh TOYHBIE IPOrHO3bl. DTO CBA3AHO C
TE€M, YTO MHOTME 3KOHOMHYECKHME IOKa3aTelHd HOCAT XapakTep ciydalHbIX coObITHil. [ToaTomy uTOOBI
HSKOHOMHCT paccyuTal HauboJiee BHITOJHBIA BapUaHT C BBICOKOW TOYHOCTHIO, HEOOXOJUMO MPUMEHSThH
3HaHUS TEOPUU BEPOSTHOCTEH.

Teopust BeposiTHOCTEH — Hayka, U3ydaromiasi 3aKOHOMEPHOCTH B MAaCCOBBIX CIyYalHbBIX COOBITHSX.
CnyyailHbIM COOBITHEM Ha3bIBAIOT KAaKOM-THOO (akT, KOTOPHI MOXKET MPOU30UTH WM HE MPOU3OUTH
IIPU OTIPENIENCHHBIX YclIoBUsAX. [loaTBepkIeHHe WM ONpoBep KeHUe (PakTa OlleHUBAeTCs, HaOIr01aeTCs
TO WJINA UHOE COOBITHE, ONIPEAEIAETCS KaK ONBIT UM AKCIIEPUMEHT 2. MeTo/1bl TEOPUH BEPOSTHOCTEN MPH
pelIeHNH YKOHOMHUYECKUX 3a/1a4 He0OXO0AUMO MPUMEHSATh TaM, TJIe JOMyCKAeTCsl BO3SMOXKHOCTh CO3/1aTh U
MIPOaHAIM3UPOBATh BEPOATHOCTHBIE MOJENHM JAEUCTBUN 11000 ypoBHS. IIpuMepoM MOryT moCHyKHTh
XapaKTepUCTUKH B cepe KPeTUTOBAHHS U CTPaXOBaHMUS.

BeposTHOCTP  paccMaTpuBarOT KaK  HEKOTOPBIM  KPUTEpPUA  BO3MOXKHOCTH  HACTYIUICHHS
OIpeJIeIEHHOr0 COOBITHSI. BO3MOXHbBIE 3HAUEHUS BEPOSITHOCTH M3MEHAIOTCS B AuamnazoHe ot 0 go 1.
CoObITHE, BEPOATHOCTD MOSBIEHUS KOTOPOro paBHa 0, Ha3bIBAETCS HEBO3MOXHBIM, TO €CTh 3TO COOBITHE
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HUKOTJ]a HE TPOW3OWIET MpH JaHHBIX ycioBHsX. COOBITHE C BEPOATHOCTBIO, paBHOW 1, cuuTaroT
JIOCTOBEPHBIM, PeUb UJET O COOBITUAX, KOTOPBIE 00s3aTEILHO MPOU30MAYT NP JAHHBIX YCIOBUSX 3.

CoObITHsA, OJHO U3 KOTOPBIX 00s3aTEIbHO MPOU30MAET B PE3yIbTATE OIBITA, COCTABISIOT MOJIHYIO
rpynmy. CymMMa 3Haue€HUIl BEpOSATHOCTEH HACTYIUICHHS COOBITUH B IOJHOW TPYNIE paBHA €IUHUIIC.
Hanpumep, eciii BEposITHOCTb YBEJIMYEHHUs LIEHbI TOBapa B Ompkaiinii mecsi paBHa 0,3, a BEpOSTHOCTb
TOT'0, YTO LIEHAa OCTaHETCs] HEU3MEHHOH - 0,65, BEpOSTHOCTh YMEHBIIEHUSI LIEHbI TPYIHO HaWTU. Tak Kak
3TH COOBITUSI COCTABISIOT MOJIHYIO IPyMIy (OZHO M3 HUX O0SA3aTENIbHO IMPOM30WIET), TO BEPOATHOCTh
TOTO, YTO IIeHa TOBapa yMeHbImTes, pasHa 1-0,3-0,65 = 0,05 4.

Ha npakTuke Mbl ©IMEEM J1€10 C HE3aBUCHUMBIMH COOBITHSMH, TO €CTh OAHO COOBITHE HE BIIEYET 3a
co0O0# MOsIBJICHHE APYTOT0, U 3aBUCUMBIMH, KOT'JIa HACTYIIJICHUE COOBITHI B3aMMOCBSI3aHO.

Jlnis pemieHus 3ajad UCHONb3YIOT (OPMYINbI CIOXKEHUS BEpOSTHOCTEH, (OpMylly yMHOXKEHUS
BEPOSTHOCTEMH, (POPMYITY IOJTHON BEpOSITHOCTHU Apyrue. PaccMOTpuM Ha mpuMepe UCIIOIb30BaHUE TEOPHH
BEPOATHOCTH IIPU PELICHUH SKOHOMHMUYECKUX 3a7ad.

3amaua 1. [lycTth (hUHAHCOBBIM aHANIWTUK MpPEAIONaraeT, YTO €CJIM CTaBKa MPOLEHTA yIajeT 3a
OIIpEJICJIEHHBIN NEPUO, TO BEPOATHOCTb, YTO PHIHOK aKIMH OylIeT pacTu B 3TO ke Bpems, paBHa 0,7.
AHaJIUTHUK TaK)K€ CUUTAET, YTO CTABKa MPOLIEHTA MOXKET YIACTh B 3TOT XK€ MEPHUOJ] ¢ BEpossTHOCTHIO 0,2.
Hcnonb3ys JaHHY0 MH(QOpManuio, OINpeleNuTe BEpOSTHOCTb TOrO, 4YTO PHIHOK akuuil Oyner
pa3BUBaTHCs, a CTABKA MPOLEHTA [1aJaTh B TEYEHUE JAHHOTO Neproa?

Pemenue. CoObiTre A - poct akuwii, Torna P(A) = 0,7. CoObiTie B - cHIbKeHHEe cTaBKH IMPOIEHTA,
P(B) = 0,2. CnenoBarenbHO, BEPOATHOCTb TOTO, YTO PHIHOK aKIMi OYIET pa3BUBATHCS, a HOpMa MPOLICHTa
11a/1aTh B T€YECHUE IaHHOTO Ileprojia HaiAéM 1o popmyie:

p=P(A)xP(B)0.7x0.2=0.14

Takum 00pa3oM, pbIHOK akiuil OyzneT pacTH, a CTaBKa IPOLEHTa B TEYCHHE ONPEAEICHHOTO
nepuo/ia ¢ BeposTHOCTHIO 14%.

PaccmoTpu 3a1a4uy ¢ HE3aBUCUMBIMU COOBITHSIMHU.

3anava 2. JIBe opraHu3aluu MPOU3BOAAT OJMHAKOBYIO MPOIyKIUI0. BeposTtHOCTh TOrO, uto AO
«CTpoii» BBIMJET HA MUPOBOM pbIHOK, paBHal,4, a BEpOSATHOCTh BbIXOJa Ha MUPOBOMl ypoeHb [TAO
«Ctpoutensy» paBeH 0.6. HaiiTu BeposITHOCTh TOTO, YTO TOJBKO OJIHA OpraHU3AlMsI BHIAET HA MUPOBOI
PBIHOK 4.

Pewrenne:

ITyctb, A — coObITHE, yTO AO «CTpOii» OpraHu3anus Bbli1eT Ha MUPOBOM PBIHOK,

B — co6siTHe, uTo [TAO «CTpouTtenby» opraHu3anus BbliiIeT HA MUPOBOM PHIHOK.

C — cobOpiTHe, yTo AO «CTpoil» opranu3anus BeIIET HAa MUPOBOH PBIHOK, IpH 3ToM [TAO

«CTpouTenb)» HE BbIiIIET HA MUPOBOU PBHIHOK.

D — coGritne, uto MAO «CtpouTenby» opraHu3anus BIHIET Ha MUPOBOi ppIHOK, a AO

«CTpoii» He BBIIET HA MUPOBOW PBIHOK.

BeposiTHOCTH cOOBITHI paBHBI:

P(C)=P(A)xP(B)=04x(1-0,6)=0,16
P(D)=P(A)xP(B)=(1-0,4)x0,6 =0,36

Tenepr HaiieM cymMMy 3THX BEpOSITHOCTEH, Tak Kak HaM HE Ba)KHO, KAKO€ MMEHHO COOBITHE U3
JBYX IPOU3ONIECT:

P(C+D)=0,16 + 0,36 = 0,52.

OTBeT: BEPOATHOCTH TOTO, YTO TOJIBKO OJHA M3 OpPraHM3alMil BBIMIET HA MUPOBOH PHIHOK, paBHA
0,52.

3anaya 3. DKOHOMMCT I0JIaraeT, YTO BEPOSATHOCTh POCTAa CTOMMOCTH aKIIMHA HEKOTOPOW KOMIIAaHUU B
cienyromieM roay oyzaer pasHa 0,75, ecu 5JKOHOMHKaA CTpaHbl OyJIeT Ha MOIBEME; U ITa K€ BEPOSITHOCTh
Oyner paBHa 0,3, ecaM SKOHOMHUKAa CTpaHbl He OyAeT YCHEIIHO pa3BUBAThCA. BeposTHOCTDH
SKOHOMHYECKOI'O MTOAbEMA B HOBOM roay paBHa 0,8. OLEeHUTh BEPOATHOCTh TOTO, YTO AKIIUM KOMIAHUU
MIOJIHUMYTCS B LIEHE B CIEIYIOILEM TOAY.

Pemrenne:
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Bri6epem coObITHS, O KOTOPOM HJIET PEeUb B 3a7a4e:

A — co0ObITHE, YTO aKIIMU KOMITAHUU B CIICAYIONIEM TOAY OTHUMYTCS B IIEHE.

Jlanee Mbl onpeaeIuM TUIIOTE3bI:

H1 — rumore3a, 4T0 3KOHOMHKA CTPaHBI OyJIET HA MMOABEME,

H2 — runoresa, 4To B cTpaHe HEe OyJIET YCIEIIHOTO Pa3BUTHS SKOHOMUKHU.

BeposiTHOCTH THTIIOTE3 PaBHBL:

P(H1) =0,8;

P(Hz) =1-0,8 =0,2; (CoObITHsI 00pa3yrOT NOJHYIO IPYIIITY)

Taxke U3 yCIOBUS U3BECTHHI BEPOSTHOCTU HACTYIUICHUS COOBITHS MPU BBINOJIHEHUU TUIIOTES:

P(A|H1) =0,75; P(A|H2) =0,3

[To dbopmyne monaHONM BEepOATHOCTH, HaWEM BEPOSITHOCTH IMOBBIIICHUS LIEHBI aKIUWA KOMIIAHUU B
cienytorieM roay: P(A) = P(H;) x P(A|H1) + P(H2) x P(AJH2),

P(A)=0,8x0,75+0,2x0,3=0,66

OTBeT: BEepOATHOCTh TOTO, YTO AKIIMHM KOMIIAHHM B CIICAYIOIIEM TOJly yBEJIHYaTcs B IIEHE, paBHA
0,66.

dopMma npeacTaBJieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa.

Kpurepun oneHku:

Ounenka "oTau4HoO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM OO0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €ClIM paboTa BHIMIOJHEHA HE TTOJIHOCTHIO U 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 5.2. Teopusi BeposITHOCTEH M 3JIEMEHTbI MATEMATHYCCKON CTATHCTHKH
IIpakTnyeckoe 3ansitue Ne 57
«IIpeacraBiieHne JaHHBIX (Ta0IHIbI, ANATPAMMBI, TPAQUKH)»

Iesab padoThbl: HAYYUTHCS NPEACTABIATH CTATUCTUYECKHUE JaHHbIE B BUJE TAOIUIbI, AMArpaMMbl U
rpadukoB

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepblBHAS (YHKIUSA, MTPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI MHTerpai; YMEHHE HaXOAUTh MPOMU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHM,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; HCCIEA0BATh B MPOCTEHIINX cydasX (YHKIIMA HA MOHOTOHHOCTb,
HaxXxoauThb HauOoONbIINE W HaMMEHBIINE 3HAYECHUS (bYHKHPII)'I; CTPOUTH rpa(bmq/l MHOI'O4JICHOB C
HCIIOJIb30BAHUEM almapara MaTEMAaTHUYECKOr0 aHAIN3a; IPUMEHSTh MPOU3BOAHYIO IPU PELICHUM 3aaad
Ha ABVWIXXCHUC, pCIIAaTh IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ja4d Ha HauOOJIBIIINE U HAUMEHDIIINE 3HA4YCHUsI,
Ha HaXOXJEHUE IyTH, CKOPOCTH U YCKOPECHUS;

[Ip67 ymeHue omepupoBaTh MOHATHUSMH: CpelaHee apudMeTHYecKoe, MeauaHa, HauOoJIbIlee H
HAaUMEHbBIIIEe 3HAYCHUS, pa3Max, ANCIEPCHs, CTaHIAPTHOE OTKJIOHEHWE YHCIOBOro Habopa; yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMaLINIO, TIPEACTABIEHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
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OTPaXKaIOIIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SBICHHUM; MPEACTaBIATh MH(DOPMALMIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIEA0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpauuecKux
METOJIOB U JICKTPOHHBIX CPELCTB;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOJ Ui PEUICHUs 3aJadyH, pacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTEMaTHYECKUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[Ipyl2 ymenue cBOOOAHO ONEpUPOBATH MOHATUSAMU: cpelHee apupMeTHUecKoe, MeaAHuaHa,

HauOoJplllee M HaUMEHbIlIEE 3HAUYEHUs, pa3Max, AUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHME I ONUCAHMS
YUCJIOBBIX JIAaHHBIX; YMEHHME MCCIENOBaTh CTAaTUCTUYECKUE IaHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpadMUecKuX METOJOB U JIEKTPOHHBIX CPEICTB; rpapuyecKu UCCIIe0BaTh COBMECTHBIE HAOIIOACHUS C
IIOMOILBIO AUarpaMM PacCEUBaHUs U JIMHEWHON PETPECCU;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

I1K 2.3 [IpoBoauTh cO0p, MOHUTOPHHT M CHCTEMATH3AIMIO IICHOBBIX IMOKa3aTeseii TOBapOB, B TOM
YHClIe C UCII0JIb30BAaHUEM MH(GOPMALIMOHHBIX HHTEJUIEKTYaIbHBIX TEXHOJIOTH.

I1K 2.6 PaccuntbeiBaTh moka3arenu 3)(GpeKTHBHOCTH MPEANPHHUMATEIHCKON IEATEITBHOCTH, B TOM
quclle C IPUMEHEHHEM MTPOTrPaAMMHBIX ITPOYKTOB.

3aganme:
1. ITocTpouts cTONOMKOBBIN TpaduK, Mo MpUOBLIH 3a | momyroaue, ThIC. pyo.

Mecsn Hronp Asrycr CeHTs10pB OxTs16pB Hos10pb JlexkaOpb

[TpuGsLTH 89 71 80 93 101 80

2. TlocTpouTh CEKTOPHBII IpaduK, MPOKUBAOIINX B PA3IIUNIHBIX KATETOPHUIX JOMOB, THIC. €]1.

Kareropun [TaHenbHBIN Kupnnunsrit biounsii oM Korremx Hymiekc
JIOMOB JIOM JIOM
KonnuecTBo 300 187 501 469 233
MIPOYKUBAIOLIUX
Ilopsinok BbINOJHEHHS Pa0OTHI
1. TlpouuTaTh MaTepHal KOHCIEKTA JIEKIUH.
2. Ha ocHOBaHWM M3JI0’)KEHHOTO MaTepraia pacCMOTPUTE MIPUMEPHI pEIICHUS 3a/1a4.
3. Pemnts 3amaun.
Xox paboTsrI:
1. TloctpouTth cTONOMKOBBIN rpaduk, 00bEM Mpojax 3a 1 momxyroaue, Toic.pyo
Mecsn SHBaph dbeBpaib MapT anpesnb Mait UIOHb
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O6bem 33 21 43 56 45 100

MPOJIAXK
Pemrenue.
120
100
80
60
40
) :I I
0 .
AHBapb d)eBpanb mapT anpenb WIOHb

2. TloctpouTh CeKTOpHBIH TpaduK, IO KOJIMYECTBY pPAOOTAIOMIMX B Pa3IHYHBIX chepax
JeSITEIbHOCTH, ThIC. Yell

Cdepnr Menuuuna Oo6pazoBanne | Toproems | ITpOMBINIICHHOCTH Oka3zaHue yciyr
JIESITEIIBHOCTH
Konmaectso 130 230 224 145 303
paboTtaronux
Pemenue.

Cdepsl 1eSITEIBHOCTH, THIC. Y€l

B MeguuunHa B ObpasoBaHue [ Toprosna

H NpombiwieHHocTb B OKasaHue ycayr

(I)opMa NpeaAcCTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:
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Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
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
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIbHBIE PE3yAbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 5.2. Teopusi BeposiITHOCTEl M 3JIeMEHTbl MATeMAaTH4YeCKOii CTATHCTHKH
IIpakTnueckoe 3ansaTue Ne 58

«IlocTpoenne 1151 3a1aHHOI BLIOOPKH ee rpa)uuecKoii AnarpaMMbl; pacdér 1o 3aJaHHOM
BbIOOPKeE €é YMCJIOBBIX XapAKTEPUCTHK

Leabp paGoThbl: HAYYUTHCS BBHINOIHATH MOCTPOCHHE IS 33JaHHOW BBIOOPKHM €€ rpaduuecKoin
JUArpaMMBbl; HAYYUTHCS BBITIOJIHATH PACYET YMCIOBBIX XapaKTEPUCTHK 10 3aJaHHOM BHIOOPKE.

IIpakTnuyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemnpepbiBHAs (QYHKLHUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHHUE HAaXOJUTh MPOM3BOIHBIC dJIEMEHTAPHBIX (YHKIWH,
UCHOJb3Yysl CIPAaBOYHBIC MAaTEpUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJUTh HaAuOONbIIME W HaMMEHbIINME 3HaueHUs (YHKUUN; CTpOUTH TpapuKh MHOTOUWIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUH 3ajad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HauOoJblINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ip67 ymeHue omnepupoBaTh MOHATHAMH: cpelHee apupMeTHUecKoe, MeAuaHa, HauOoJiblee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe
U3BJIEKAaTh, UHTEPIPETUPOBATh HH(OPMaINIO, IPEJCTaBICHHYIO B TabIuIaX, Ha IuarpaMMax, rpapukax,
OTpaXKaloOIyI0 CBOMCTBA pealbHBIX MPOLIECCOB U SBJICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
TabJIMI ¥ AUarpaMm; UCCIIE0BaTh CTAaTUCTUYECKUE JaHHbIE, B TOM YMCJIE C IPUMEHEHHEM IpauyecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIMN M3YyYEHHBIM METOJ AJIs PELIeHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHUPOBOMU
MaTEMaTHUYECKON HAYKH;

IIpyl2 ymenue cBOOOAHO ONEPUPOBATH NOHATHAMU: CpeaHee apHU(PMETHUYecKoe, MeIHaHa,

HaumOoJbIllee U HaUMEHBIIIEe 3HAUEHUS, pa3Max, AUCIEPCHUs, CTAHIAPTHOE OTKJIOHEHHWE NJISl OMHCAHUS
YUCJIOBBIX JAHHBIX; YMEHUE HCCIEI0BATh CTAaTUCTUYECKHUE [AHHBIE, B TOM YHUCJIE C NPUMEHEHUEM
rpaU4IecKuXx METOJIOB U AJEKTPOHHBIX CPEICTB; TpadUuecKu MCCIIEeI0BaTh COBMECTHBIC HAOIIOJEHUS C
MOMOUIBIO AUArpaMM PacCEeUBaHUs U JIMHEHHON PErPECCHH;

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Bri6upath crocoObl pemeHus 3a1ad npohecCHOHATBHON JAEITEeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM.
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IIK 2.3 ITpoBOoANTE COOpP, MOHUTOPHHT U CUCTEMATHU3AIMIO IICHOBBIX IMOKA3aTeNIeH TOBAPOB, B TOM
YUCJIC C UCIIOJIB30BAaHUEM I/IHq)OpMaL[I/IOHHBIX HHTCIIICKTYaJIbHBIX TEXHOJIOTHH.

IIK 2.6 PaccuuThiBaTh oka3arenu 3Q(HEeKTUBHOCTH MPEANPUHUMATEIHCKON NESITEILHOCTH, B TOM
YucCjie ¢ MpUMCHCHUCM IIPOIrpaMMHBIX ITPOAYKTOB.

3aganmue:

1. CocraButh mis BeiOOpkw 2, 9, -2, 1,0, -1, 10, 7, -2, 10, 10, 7 BapuaninOHHBIN psl 1 HAWTH €€
pa3mMax.

2. Insa BeiOopku 2,4, 1,-3, 7, 8,3,-1,3, 5 onpenenuts 00beM U pa3Max. 3anucatb BHIOOPKY B BUJIE
BapHUAIMOHHOTO PsAJia M B BHJIE CTaTHUCTUYECKOTOo psiga. Halitu BeIOOpouHOe pacnpenenenue. [loctpouts
ITOJIUTOH YacTOT.

3. Ha ocHOBaHMHU JaHHBIX O CpeHEl 3apabOTHOM IIaTe paOOTHUKOB B 00JIACTH B THIC. pYO.,
KOTOpBIC ITOMEIIECHBI B MHTEPBAIBHBIN BapUAIIMOHHBIN PSJT B TAOJIUILY, TOCTPOUTH THCTOTPAMMY
pacmpeieNieHus] YacTOT 3apIliaThl paOOTHUKOB:

3apaborHas 15-20 20-25 25-30 30-35 35-40 45-50
j1aTa
Yucno 10 20 30 20 15 10
pabOTHUKOB

IMopsiiok BBINOJTHEHHS PAOOTHI

1. TIpouuTaTh MaTepHala KOHCIIECKTA JICKIIHH.

2. Ha ocHOBaHWY U3JI0’)KEHHOTO MaTepHalia PacCCMOTPHUTE MIPUMEPHI PEIICHHUS 33]1a4.
3. Pemwurs 3amaun.

Xon paboTsi:
1. CocraButs s BeiOOpKH 1, 10, -2, 1,0, 1, 10, 7, -2, 10, 10, 7
BapHUAIMOHHBIA s U HAWTH ee pa3Max.

Pemenue: 3anucaB 3aaHHY0 BRIOOPKY B BUJIE HEYOBIBAIOIIEH MTOCIEI0BATEILHOCTH, MOTYIUM
BapHUAIMOHHBINA Psijl

-2,-2,0,1,1,1,7,7,10, 10, 10, 10.

Pa3max nannoit BeiOopku pasen 10 - (-2) =12.

2. s Beioopkwu 3,8,-1,3, 0, 5,3,-1,3, 5 onpenenuts 00beM 1 pa3Max. 3amucarh BEIOOPKY B BUJIE
BapHaIMOHHOTO PsiJia ¥ B BUJIE CTATUCTUYECKOTO psijia. Halitu BeiOOpouHoe pactpeneneHue. [loctpouts
[IOJIUTOH YacToT.

Pemenne: O6bem BoIOOpKH n = 10, ee pazmax paseH 8 - (-1) = 9. 3anucaB 3Ha4eHHs BLIOOPKH B
BHUJIe HEYOBIBAIOIIEH MOCIEI0BATEIBHOCTH MOTYYHM BapUAIMOHHBIN PSJ

-1,-1,0,3,3,3,3,5,5, 8.

CraTucTHYeCKUil psii MOYKHO 3aIicaTh B BUJIE MOCIeI0BaTeIbHOCTH map vucen - (-1;2), (0;1),
(3:4), 5;2), (8;1) wu B BUaE TaOIHIIBI

-1 0 3 5 8

2 1 4 2 1
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JU1st KOHTPOJISI HAXOAUM CyMMY 4acToT: 2+ 1 +4 + 2+ 1 = 10 u yOexmaemcs B TOM, 4TO OHA paBHA
00bEMY BBIOODKH.

BeI4nciauB OTHOCHUTEIBHEIC 4aCTOTHI, HafIHeM BI)I60pO‘IHOC pacnpeaciCHuc:

1 0 3 5 8
2 1 4 2 1
10 10 10 10 10

I[HSI KOHTpOJ’ISI y6e>K/:[aeM051 B TOM, 4TO CYMMa OTHOCHUTCJIBHBIX 4aCTOT paBHa CANHUIIC:
2/10 + 1/10 + 4/10 + 2/10 + 1/10 =1.

[Tonuron 4acToT AJs 3aJaHHON BRIOOPKH UMEET BU:

n;

1

4
‘\/\

1o 3 3 E x;

3. Ha ocHOBaHMU JaHHBIX O CpeaHEel 3apabOTHOM IIaTe paOOTHUKOB B 00JIACTH B THIC. pYO.,
KOTOPBIC ITOMEIICHBI B HHTEPBAIBHBIN BapUAIMOHHBIN PSJT B TAOIUILY, TOCTPOUTH THCTOTPAMMY
pacmpeieNieHus: YacTOT 3apIjiaThl paOOTHHUKOB:

3apaloTHas miaTa 1-3 3-5 5-7 7-9 9-11 11-13

Yucno pabOTHUKOB 12 23 37 19 15 9

Pemenwe: nmpu mocTpOSHUN TUCTOTPAMMEI TI0 OCH a0CIIMCC OTKIJIAIBIBAIOTCS 3HAYCHHSI H3y9aeMOT0O
npu3HaKa (TpaHuIlbl HHTEPBAJIOB), & 10 OCH Yy — COOTBETCTBYIOIINE YaCTOTHI, B TOM CIIy4ae, eClin
WHTEPBaJIbl OAMHAKOBON BeNUUYUHBL. [locTpouM rucTorpamMmmy pacmpeeneHus 4acTOT 3apIlIaThl
PabOTHHUKOB:

MMcrorpammayacror

15

E I I

|:| l
1 2 ] 4 5 i

HacTorsl
)

W

CpegHAA 3apnaara

(I)opMa NMpeacTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNC
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Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOIEHUEM

HEOOXOMMOI TOCIIEAOBATEILHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIMCHU U BBIYUCICHUA.

Ouenka "xopomo'" cTaBUTCs, €CIIU BBIOJIHEHBI TPEOOBAHMS K OLEHKE "OTJIMYHO", 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€
MPOBEICHUS paObOTHI OBUIN TOMYIIEHBI OIITHOKH.

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

Tema 6.1. OcHOBBI TEOPHUHM MHOKECTB
IIpakTunyeckoe 3ansitue Ne 59
«Crnioco0bl 3a1aHus1 MHOKecTB. Oniepaluu Ha/l MHOKeCTBAMU»
Llesib padoThI: HAYYINTHCS BBITIOIHATD ONEPALMU HAJl MHOKECTBAMH.

IIpakTuueckas padora popmupyer:

[IPy2 yMmeHue onepupoBaTh TMOHATHSIMU: MHOXECTBO, IIOJMHOXXECTBO, OIEPAalMU  Hal
MHOXXCCTBaAMU, YMCHHUC HCIIOJb30BATH TCOpCTHKO-MHO)KCCTBCHHBIfI afrmapar i1 onucaHus pCaIbHBIX
MIPOIIECCOB M SIBJICHUW U MPH PEIICHUH 33]1a4, B TOM YHCJIC U3 JPYTUX YUCOHBIX IPEIMETOB.

IpakTuueckas padora popmupyer:

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

Boinosinenue padorsl cnocodocTByeT GOPMUPOBAHMIO:
3ananue:

1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n,k,l, p},
C={m,nk,l}.

Beimnonnuts cnenyromue nelicteus ANBUC.

2.J1aHbl MHOKECTBA:

A=1{b,c,d, e},
B=1{d,e.l},
C={b,d,el},
D ={c, [},
E=1{b,c}.

BrimonauTs cnegyronme nerictBusiaC/AUB
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4.8 C

3. [TycTh Ha pHCYHKE H300payKeHbI MHOKECTBA u

Kakomy MHOXeCTBY COOTBETCTBYET 3alITPUXOBAaHHAA 001aCTh?

A={a:b}, B=1{1:3;5}

4. Hailtu npsiMoe Ipou3BEIEHNE MHOKECTB

IMopsiiok BbINIOJIHEHHS PA0OTHI

1. [TomyuuTs y penoaaBaTens 3aJaHus s CAaMOCTOSITETbHOM paboThlI.
2. Pemth 3aaHus B TeTpaau

Xoxa padoTbI:

1.JlaHb1 MHOKECTBA:

A={m,n.k, p},
B={k.p.1}.
C={m.nk,p,l},
D =k, p},
E={m, n}.

BoeimnonnuTts cnenyromue aeiicreus ANBUC.

2. Jlaust maoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MmHOXecTBO B\A .

PaszHocThi0 MHOXECTB B 1 A Ha3bIBaeTCsi MHOKeCTBO C, KOTOPOE COCTOUT W3 BCEX DJIEMEHTOB
MHOKECTBA B, He TPUHAUIEKAIINX MHOKECTBY A . DjeMeHThl & U D mpuHamiexar MHOXKECTBY B, HO He
MPUHAJIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
A.B_C.

3. I[lycTh Ha prCyHKE U300pa)keHbl MHOYKECTBA "

Kakomy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 001acTh?

C

Ka)K)IaSI TOYKa SaHITpI/IXOBaHHOfI obOnacTu MNPUHAAJICKUT MHOXKCCTBY , HO HC NPUHAAICKUT
MHOXKCCTBY "4' , 3HAYUT, IO OHNPCACICHUIO PA3HOCTU IABYX MHOKCCTB 3alITPUXOBAHHAs 00J1acTh ecTh

c\Ad

MHOKECTBO, PABHOE
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3. Hano wmuoxectBo A= {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSAOUYEHHBIX TMap JIEKapTOBa

p .

MIPOM3BEICHUS AxX A , BRIOpaHO MOJIMHOKECTBO

Hapa (Jﬁ.’, '}) = "O, cCiin qucjiia X 1y npu JCJIICHUHN Ha 5 JaroT PaBHBIC OCTaTKH.

P

Uemy paBHO KOIMYECTBO Iap, IPUHAIEKAIIUX OTHOLLIEHUIO

Haiinem ocTaTku OT JEICHUS JIEMEHTOB MHOECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paseH 2.

18=3-5+3 ocrarox pasen 3.
10=2-5+0 ocrarok paseH 0.
OnuHakoBbIE OCTATKHU MIPH JIeJICHUHU Ha 5 natoT uncia 3 u 18.

3HauuT, 33JaHHOMY OTHOIIEHMIO NpuHaauexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Takyke mpuHaaiexaT OTHOIICHHUIO P , Tak Kak uyucna 3 u 3; 18 u 18 npu
NEJCHUH Ha 5 AT OJMHAKOBbIE ocTaTku. KoiaumdecTBO Bcex map, NPUHAMICKANIMX JaHHOMY
OTHOIIICHHUIO, PaBHO 4.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TOJIHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYUTh MPaBWIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MPOBEACHUS PAOOTHI OBUIA JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABHIIBHBIX BHIBOJIOB.
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