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1 MACITIOPT ®OH/IA OLIEHOYHBIX MATEPHAJIOB 110 YYEBHOM
AUCHUIIJIMHE OIl.15 «IIporpaMMHoOe MaTeMaTU4YeCKoe obecriedyeHue»

1.1 061K e NoJI0KeHHUs

OueHoyHble MaTepuasbl paspaboranbl B cooTrBeTcTBUM ¢ @PI'OC CIIO mo
crienManbHocTH 38.02.07 baHKkoBCKoe Jieio.

OueHo4yHble  MaTepuasbl  NpeJHa3HayeHbl  JJiI  KOHTPOJSA W OLIEHKH
0o6pa3oBaTe/ibHbIX JOCTHMXKEHUW O00y4aloIlMXCs, OCBOMBIIMX MpPOrpaMMy y4eGHOU
JUucHUmIrnHbl «[I[porpaMMHOe MaTeMaTU4YeCcKoe 06ecrieueHue».

OueHo4yHble MaTepuasibl BKJIKYAIOT KOHTPOJIbHbIE MaTepHasbl [AJis MpPOBeAeHUs
IPOMEXYTOYHOU aTTeCcTalluu B GpopMe:

OYeHKa no pe3y/1bmamam mekyuje2o KOHmpoJ/s ycneeaemocmu.

O6yuarouuiics 10/KeH BJAa1eTh CGOPMHUPOBAHHBIMU KOMIIETEHLIUSIMU B
coorBeTcTBUHU ¢ PT'OC CIIO, yue6HBIM NJIaHOM:

OK 01. BeiGupaTh cnocobbl pelieHUs 3aJa4 NpodecCUOHATbHOU [IeTeIbHOCTH
NPUMEHHUTEJIBHO K PA3/INYHbIM KOHTEKCTaM;

OK 02. Ucnosib30BaTh COBpeMeHHbIE CPeACTBA MOWCKA, aHAJIM3a U UHTeplpeTalnuu
MHbopMauuu W HWHPOpPMALMOHHbIE  TEXHOJIOTUM  [JJI1  BBIINOJHEHUS  3ajad
npodeccuoHa/lbHOU AeATe/NbHOCTH;

OK 03. IlnanuvpoBaTb U peasn30BbIBaTb COOCTBEHHOe NpodeccHoHaNbHOE U
JIMYHOCTHOE pa3BUTHe, NpPeANPUHHUMATENbCKYI0 [esTeJbHOCTb B MpPOoQecCHOHaTbHOU
chepe, MCMoOb30BaTh 3HAHUSA MO NPABOBOM M (PUHAHCOBOM IPaMOTHOCTH B Pa3IMYHbIX
KU3HEHHbIX CUTYyallUX;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKpYXKalollel cpejibl, pecypcocbepeKeHuIo,
NpUMEHATh 3HAaHHUA 00 KM3MeHEeHHWM KJIMMaTa, NPUHLUIBI OepeKJIMBOro MPOU3BOACTBA,
3pdeKTUBHO ZeCTBOBATh B Upe3BbIYaNHBIX CUTYAIUSX.

1.2 Pe3ysbTaTbhl OCBOEHMA JAUCUUILUIMHBI, MNOoJJIeKaliue I[pPoBepKe.
PacnpejesieHue oneHMBaHUs pe3y/IbTaTOB 00y4YeHUsI 10 BUAAM KOHTPOJISA

Pe3y/ibTaThl 060y4YeHMs OcCHOBHbIE NOKa3aTe/JIu Buasl aTTecTanuu
(ocBOeHHBIE yMeHM, YCBOEHHbIE OLIeHKH pe3y/ibTaTOB Texywuli Ipomedrcy-
3HaHHA) KOHMpO1b moyHas

ammecmauyu
a

Ilepeuens ymenuii, oceausaemvlx 6
PAMKAX OUCYUNTIUHDL:

paboTaThk C TEKCTOBOU U JleMOHCTpanus
MaTeMaTU4eCcKOu 06/1acTAMU 3JIeMeHTapHbIX
MaTeMaTU4ecKoro pefjlakTopa BbIYHCJIEHUH;
Mathcad; pellleHUe YpaBHEHUH,
CUCTEeM ypaBHEHUH U
HEpPaBEHCTB C + +
TEKCTOBBIMU
KOMMEHTApUAMH;

BbIYHUCJ/IEHHUE IIpEeaeJIoB,
INPpON3BOAHBIX,
HHTErpaJioB C
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TEKCTOBbIMH

KOMMeHTapHUsMUY;
NOCTpoeHUe rpadUKOB
OYHKIMM.

peliaTh 33/1a4y, B TOM YHCJIE B cOCTaBJIEHUE

obs1acTy npodeccHoHaTbHON MaTeMaTU4YeCKUX

JleTeJIbHOCTH, B MaTeMaTUYeCKOM MoJiesiel 3a/1a4

penaktope Mathcad. JIUHENHOTO

NpOrpaMMHpOBaHU, UX
pellleHue U aHaJIU3.

Ilepeuenv 3snanuii, oceausaemvlx 6
PAMKAX OUCYUNTIUHDBL:

3HATb OCHOBHbIE METO/Ibl pelleHHUs
3ajiay, B TOM 4yHcJie B 06J1aCTH
npodeccHoHalbHOH JIeITEeTbHOCTH, C
NOMOILIbI0 MAaTEMATUYECKOTO
penakTopa Mathcad .

3HaHHe OCHOBHBIX
3JIeMEHTOB PelaKTopa;
3HaHUe MeTO/|0B
pelleHUsl ypaBHEHUH,
CUCTEM ypaBHEHHUH,
HEepaBeHCTB;

3HaHUe aJITOPUTMOB
BbIYHCJIEHUS NIPEJIesIOB,
NPOU3BOJHBIX,
VHTErpasos,
NIOCTPOEHUsA rpadpuKOB
byHKIUY;

3HaHUe CTPYKTYpPhI
MaTeMaTHU4eCKOH
MO/Jies1v 33/a4
JINHEWHOT 0
IpOrpaMMHUPOBaHHUS.

2 CIIEUUPUKAL KA OLEHOYHbIX MATEPUJIOB

JlJ1s1 TeKy1ero KOHTPOJISI UCIOIb3YIOTCS: OYEHKA 8bINOJHEHUSI KOHMPOIbHbIX pabom,

oyeHka desime/ibHOCMU 06y4arWUXCsl 8 npoyecce y4eOHbIX 3aHAMUL.

®opmMoy NpOMEKYTOYHOMN aTTECTAL U ABASAETCA OYEHKA N0 pe3y1bmamam meKywezo

KOHMpoJis ycnesaemocmu.

3 MATEPHAJIbI JJI1 MNPOMEXYTOYHOM ATTECTALIMM MO0 YYEBHOM

AUCHHUIIJIMHE

[IpenMeTOM OLIEHKM SIBJSAKOTCA yMeHUS U 3HaHUA. POpMOHM TeKyllero KOHTPOJIA
SIBJISIOTCSI KOHTPOJIbHBIE paboThl (pybexxHblie - NeNe1-3 u o60611eHHas - N24).
3.1 TeKCTbl KOHTPOJIbHBIX Pa60T

KouTposbHas pa6ora Nel

BapuaHT 1
e2:100(In(1)-2)
1. BeI9UCaIUTD: —
(cos(3)) -1
o 33'b_1—5\/E
2. HaliTu 3Ha4eHHe BbIpaKeHU: —ep_oz

1
, ecima =64, b =4, c=



3. HaiiTu 3Hauenue Gpynxuuu B Touke: f(x) == (log(x))3 + 2 - Vx —% pU X =

3
y+1 y+2
4, Pemwiuth ypaBHeHHe: —— — —— =
y-1 y+3
5. PemiuTh cucTeMy ypaBHEHUU: { u=-v=->5
7u+20v = —8
6-3
6. PeliiTh HEPAaBEHCTBO: 2—2 <0
3z4+2z-5
BapuaHT 2
In(4)-(v200-5)
1. BeIYMCAUTD: >
(sin(g)) +|—10]|
5.3 -1
b+ 1
2. HaliTy 3HaYeHu e BbIpaXKeH US: #, ecziua=2,b=1, c=-
8a+b~2 4
3. HaiiTu 3nayeHue GyHKnuu B Touke: f(x) = 4x3 —4x*+8 npux=—1
2y 7 y+1 5
4. PelunTh ypaBHEeHHE: ——— — - = —
y—1 2 y—1 2-2y
. 3u+5v =14
5.P :
elIUTb CUCTEMY YPaBHEHUH {Zu 4y = —20
6. p R e S
. PemiiTh HepaBeHCTBO: DD =
BapuaHTt 3
3/34—sin(2m)
1. BbIYMCIUTE: < 2
e3+12+(2)
2. HaliTu 3HaueHue BpraH(eHI/IH:|n — % ‘In(a+b- e")|, ecau n=3,25;a=28,123;
b=12,1
. ' __ tan(x)-In(x3) .
3. HaiiTu 3Hauenue yHkuuu B Touke: f(Xx) = ez npux = 1,2
3(6y-3 2y+3
4. PeuuThb ypaBHeHMe: 36y-3) 2+ Y
9y—6 3y-2

2u—3v =12

5. PeminThb cucTeMy ypaBHEHM: {u L ov =1



2
z“=7z+12
—_—

6. PeliuThb HepaBeHCTBO: >
z4-2z-3

BapuaHT 4
1
(2 1-7*
log(e?)—tan(m)

1. BBIYUCIUTD:

cos(a)+3/E
2. HailiTy 3HaYeHue BbIpaXKeHU: )22 ecimc =3, a=3,12, b=1,2
an(b)——
7

2
3. HaiiTu 3HaueHue QyHKI UM B Touke: f(x) = 2e* — \/%_x +x3 mpux=15

y+1  2-(y+1) 1
y-1  3:(y-3) 3

4. PelluTh ypaBHEHHUE:

5. PemuTh cucTeMy ypaBHEHUH: {Zu +3v=-23
u+15v=-11
1 2 2 2 1
6. PeliuTh HEPaBEHCTBO: D+ +z4+1) _
(z-1)(z-3)

Bpems Ha BblnoJIHEHUE: 45 MUH.

IlepeyeHb 06'bEKTOB KOHTPOJIS:

HauMeHOBaHMe 06bEKTOB OCHOBHBbIE IOKa3aTe/J Iy OLeHKHU
KOHTPOJIS M OLleHKH pe3y/IbTaTOB

paboTa € TEKCTOBOM M MaTeMaTU4YeCKOH | JIeMOHCTpALUs 3JIeMeHTapHbIX
06/1aCTIMM ~ MaTeMaTHYeCKOro  peAaKTopa | BBIYUCJIEHHUH;

Mathcad; pemeHue 3asa4 B MaTeMaTHYECKOM | pellleHHe YPaBHEHUH, CUCTEM
penakTope Mathcad. ypaBHEHHU U HEPABEHCTB C
TEKCTOBBIMU KOMMEHTapHUsIMU

KpnTepnn OI€HKHU: 3a KaxK/o0e IMPpaBUJIbHO BLIIIOJIHEHHOE 3a/laHHE€ HAa4YUCIAeTCA 1

6aJsL1.
KosnryecTBO npaBU/IbHO KauyecTBeHHas oneHKa ypOBHSA NOATOTOBKHU
BbINIOJIHEHHBIX 3aJaHUU Bann (ouenka) Bep6asbHblii aHa/IOT
6 5 OTan4yHO
5 4 Xopo1io
4 3 Y i0B/1€TBOPUTEJIBHO
0-3 2 HeyoBieTBOpUTENBHO

KoHTposibHas pa6oTa Ne2

BapuaHT 1
4-x2-11x-3

1. Beryucauts npenes GyHKIUU: lim
peAen gyHkuuu: lim ——=—"—



2. HaiiTu npousBognyto opyukiuu: f(x) := (x +1)-vx?2 -1

3. HaliTu npor3BOAHYI0 QYHKIMU NIPU JaHHOM 3HAa4€HUH apryMeHTa:
Vs
f(t) :=2-(sin(t))?-cos(t) mput= >

ex
4. Haiitn uurerpan: [ T dx

5. BBIUMCIUTB UHTErpaJ: f08(3 “V2:x—4- ?{/E)dx

o X
6.HaiiTy acCMMNITOTEI, IOCTPOUThL ACUMITOTHI U rpaduk dynkuuu: Y (x) = 2
X

3ameyaHue: npu peuieHUM HoMmepoB 1,3,5 B oTBeTax HEOOXOAMMO MOJYYHUTH

JleICTBUTEeJIbHOE YUCJI0; NP pelleHUHd HOMepoB 2,4 NoJiydeHHble pe3y/bTaThbl, €CJHA 3TO
BO3MOXXHO, HEOOXOJUMO YIIPOCTHUTb.

BapuaHnTt 2
2

1. Beruucauth npejsen GyHKIUU: lim (1 + E)x
x—0 3

’+4
2. Haiitu npoussognyio ¢yukumnu: f(x) = In (;:)

3. HaitiTu mpou3Bo/jHy10 PYHKIUH [TPU JAHHOM 3HaYE€HUH apTyMeHTa:
f(t) =3 -ve*t*t3 nput=0

4, Haiitu uaterpan: [(sin(x))? - cos(x)dx

1
3:x+4

3
5. BBIYMCIUTB UHTErpaJ: fz

o x—3
6. HaliTh acUMITOTBI, NOCTPOUTH ACUMITOTHI U rpaduK QYHKIMU: y(x) = :
x

3ameyaHue: npu pelleHUH HoMmepoB 1,3,5 B oTBeTax HeOOXOJAMMO TMOJYUYUTH

JleCTBUTE/IbHOE YHUCJIO0; NMPU pelleHUH HOMepPOB 2,4 1oJiyueHHble pe3y/bTaThl, eCJU 3TO
BO3MOXXHO, HEOOXOJUMO YIIPOCTUTb.

BapuanT 3
. 5-x
1. Beruucautsb npegen GyHKIUH: }Cl_rg 3 vZa-1

2. Haiitu npousBoguyio dyukuuu: f(x) := cos(x) + (sin(x))?

3. HaiiTu npor3BoAHY0 GYHKIMU NIPU JAHHOM 3HAaY€HUH apryMeHTa:

6t

f(t)::m le’lt:\/§




4. Hai'Tu uHTerpast: f

s
5. BLIYMCIUTB UHTETpa: f03 eos™) . sin(x)dx

2
o X
6. HaliTk acMMIITOTBI, IOCTPOUTb ACUMITOTHI U Tpaduk GyHKIuU: Y(X) = —
3ame4yaHue: py pelieHHUU HOMepoB 1,3,5 B 0TBeTax HEOOXOAMMO MOJYYUTh
JIeUCTBUTEJIbHOE YU CJI0; TPU pelieHU HOMEPOB 2,4 MoJIly4eHHble Pe3yJIbTaThl, €CJAA 3TO
BO3MOXXHO, HEOOXOJJUMO YIIPOCTUTb.

BapuaHTt 4
2-tan(4-x)

1. Beruucauth npegen pyHknuu: lim
x—0 7'x

Z-x_e—z-x

2. HaiiTn nmpousBoguyto GpyHKuuu: f (x) = = s

3. HaliTv npor3BoAHYI0 QYHKIMHU [IPU JAaHHOM 3HaY€HUH apryMeHTa:

f(®) = IH(M) nput = g

o 1
4. HalTh UHTErpaI: fﬁdx
—4x

5. BbluucauTh UHTErpas: fol(x2 + 1)3 - xdx

o x+2
6. Hanitu ACUMIITOTHI, IOCTPOHUTH ACUMIITOTHI U I‘pa(l)I/IK d)YHKI_U/II/I: y(x) = n

3ameuyaHue: npu pelieHUd HomepoB 1,3,5 B oTBeTax HeEOOXOAHWMO MOJYYUTH
JleMiCTBUTEJIbHOE YHMCJIO; MPU pelleHWU HOMepoB 2,4 moJjiydyeHHble pe3yJ/bTaThbl, €CJH 3TO
BO3MO>KHO, HE0OXOUMO YIIPOCTUTb.

Bpems Ha BbinoJIHeHHE: 90 MUH.

IlepeyeHb 06bEKTOB KOHTPOJIA:
HanMmeHoBaHue 06bEKTOB OcCHOBHbIE IOKa3aTe/Id OLIEHKH pe3yJ/ibTaTa
KOHTPOJIS U OLl€HKHU
paboTa c TEKCTOBOM U MaTEMAaTUYECKOW |BbIUMCJIEHHE MPEJEIOB, TPOU3BOIHBIX,
006JIaCTAMM MaTEMAaTUYECKOT0 PEAAKTOPA |HHTErpasoB C TEKCTOBBIMU KOMMEHTAPUAMHY;

Mathcad; nocrpoeHue rpapuKkoB GpyHKIUH.
peleHye 3a/a4 B MaTeMaTU4eCKOM

penakTope Mathcad.

Kputepuu oueHku: 3aaanus 1,2,4,5 - no 0,5 6aa, 3aganue 3 - 1 6as, 3afaHue 6 —
2 6asis1a (oLleHMBaHUE MPOU3BOAUTCS C TOYHOCTBIO 710 0,1 6asa)

KosinyecTBO HabpaHHBIX KayecTBeHHas olleHKa yPOBHS MOJTOTOBKHU
6aJ1y10B basin (onieHka) \ Bep6asibHbIM aHasoT
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4,6 -5 5 OTJIMYHO

3,6 -45 4 Xopo11o

2,6 -3,5 3 Y 10BJIETBOPUTENIBHO
0-2,5 2 Hey10BJ1IeTBOPUTEJIBHO

KoHTposbHas pa6ora Ne3

BapuaHT Ne 1

CocTaBUTH MaTeMaTU4YeCKHE MOZeJIU U PELIUTDb 3aJjauH.

1.B mBeiiHOM Liexe UMeeTcsl 84 M TkaHu. Ha momuB ofHoro xanara tpebyercs 4 M
TKaHH, OJIHOM KypPTKH — 3 M, OIHUX OPIOK — 2 M. U3BeCTHO, UTO Xa/slaTOB HY>KHO U3TOTOBUTH
He 6oJiee 14, KypTok - He 6oJiee 10, 6proK — He 6osiee 11. CKOIbKO TpebyeTcsl HU3TOTOBUTH
XaJIaToOB, KYPTOK M OpIOK, YTOObI MOJYYUTh MAKCUMaJbHYI NPUObLIb. U3BECTHO, YTO
NpUOBLIb OT peasiu3alUu OJJHOTO XasnaTta — 25 feH. efi., KypTku - 30 JieH. efi., 6ptok — 35 JieH.
e,

2. Copepxxanue BUTaMHUHOB A, B 1 C B 1 Kr ¢pykToB 3aZaHO Tabsunel. CKOJbKO
BUIIHU, CKOJIbKO aOPHUKOCOB U CKOJIBKO TPYIIU CJeAYyeT BKIYUTh B PAlUOH, YTOOBI B HEM
OKa3aJioCcb He MeHee 6 MI BUTaMHHa A, He MeHee 3 MI BUTaMHHa B u He MeHee 75 Mr
BUTaMuHa C U 4TOOBbI 3aTpaThl NPU ITOM ObLJIM NIPU MUHUMAJbHBIMY, €C/IA 1 KT BULIHU
ctout 40 aeH. ef., 1 Kr abpUKOCOB 24 fieH. ef., 1 Kr rpyimu 32 feH. ef,.

Butamunbt A(wMr) B(wmr) C(mr)
OpyKThI
Bumnas 3 2 150
AOGpuKOCHI 24 1 75
I'pyma 8 8 100

3. ®upma ocy1ecTBIsAET NepeBO3KY caxapa € AByX ck/1aA0B C1 u C2 B AT TOPTOBBIX
Tovyek T1, Tz, T3, T4, Ts. KakuM 06pa3zoM HY>KHO OpraHU30BaTh MepPeBO3KYy caxapa, YTOObI
3aTpaThl ObLJIM MUHUMaJbHBIMU. CTOUMOCTD NIEPEBO3KU (B JieH. €/l.) C KaKJI0ro CKJIaza A0
KaXKJ0M TOUYKM 1-Tro KI caxapa, KOJIM4eCTBO OTIPABJEHHOTO0 caxapa (B KI') C KaXK/10T0 CKJIa/ia
Y IOTPEOHOCTD B caxape (B KI') B K&XKJA0M TOProBOM TOUYKe NNPHUBEJEHbI B TaOJIHIIE:

T1 Tz T3 Ts Ts OTtnpaByieHo

C: 3 5 4 7 2 500

C2 4 3 5 2 6 600
[TorpeGHOCTD 150 | 200 | 350 | 100 | 300 Bcero: 1100

BapuaHT N2

CocTaBUTh MaTeMaTHU4YeCKHE MOJIeJIU U PELIUTD 3aJJauH.

1. Kongutepckasa ¢pabpuka Ajs MPOU3BOACTBA KapaMesau Tpex BUJoB - A, B, u C
MCIO0JIb3YyeT TP BH/IA ChIPbS: CaXapHbIH N1eCOK, TaTOKY U GpykToBOe nope. HopMel pacxoza
KaXX/10T0 BH/la CbIpbs IpUBe/EHbl B Tabsvle. B Hell ke yKka3aHO o611iee KOJIMYeCTBO ChIpbs
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Ka)KI0TO BH/Ia, a TAaKXKe MPHBeieHa NPUObLIb OT peasiM3aliiy OJJHOTO KT KapaMesid. Haitu
IIJIaH MPOU3BO/CTBA KapaMeJiy, 06ecredruBaIi MaKCUMa/IbHYIO TPUOBLIb.

Bugpi cbipbs Hopwmpsl pacxona ceipbs (kr) Ha 1 KT O6miee koI-BO
Kapamelnu CBIPBST

A B C
CaxapHslii mecok 0,6 0,4 0,6 800
[TaToka 0,4 0,5 0,3 650
®pykTOBOE TIIOpPE - 0,1 0,1 100
[TpuGbL1b OT peanu3zauuu 1 Kr 5 7 6
KapaMmenu (JIeH. e]1.)

2. V3BeCTHO, 4YTO OTKOPM KHMBOTHbIX 3KOHOMHUYECKU BBITOJIeH NMPH YCJOBUH, KOTAA
>)KMBOTHOE M0JIy4aeT B JTHEBHOM paljMOHE He MeHee 6 eJUHUL, NUTATEeJbHOr0 BeLleCcTBa A,
He MeHee 12 eauHMI] NMUTATEJbHOrO0 BellecTBa B, He MeHee 4 eJWHUI, NUTATEJbHOrO
BemiectBa C. /i1 OoTKOpMa >KHMBOTHBIX MCIIOJb3yeTCsd JABa BUJA KOpMOB. Tabsula
NOKa3bIBAET, CKOJIbKO eUHUL KOKA0T0 NUTATEJbHOI0 BELleCTBA COAEPNKUT 1 KI KaxJ0ro
kopMa. llena nepBoro kopma 10 py6. 3a 1 Kr, LieHa BTOporo kopma 16 py6. 3a 1 kr. Kakoe
KOJIMYECTBO KaXKJI0or0 KOpMa HeO6XO0JMMO HCIO0JIb30BaThb, YTOOBI 3aTpPaThl HAa HEro ObLIU
MUHUMaJIbHBIMK M TPH 3TOM >KUBOTHOE TMOJY4YUJO HeoOXOAHMMOe KOJIMYeCTBO
NMTaTeJbHbIX BELECTB?

Kopm | I
IluraTenpHbIE BELIECTBA
A 2 1
B 2 4
C 0 4

3. YUeThbIpe cTpouTeNIbHBIX 3aBOAA 31, 32, 33, 34 IOCTABJISIOT LIeMEHTHbIA pacTBOp Ha

TPU CTPOUTENbHBIX IomaAku 1y, Iz, [13. KakuM 06pa3oM HY>KHO OpraHHW30BaTh MePEBO3KY

[IEMEHTHOI'0 PacTBOPa, YTOObI 3aTpaThl O6bIIM MUHUMaIbHBIMU? CTOUMOCTH MepPeBO30K (B

JleH. ell.) C KaXJoro 3aBoJia [0 KaKJOW IJIOUW@JKU 1-U TOHHBI pacTBOpa, KOJUYECTBO

NPOU3BEAEHHOT0 U OTTPY>KEHHOT'0 pacTBopa (B TOHHAX) C KaXK/10r0 3aBO/ia, MIOTPEOHOCTD B
acTBOpe (B TOHHAX) KaXKJ,0H MJIOIIA/IKK IPUBEJIEHbI B Ta0JIMIIE:

Iy I, II3 OtmpaBneHo
31 20 18 16 50
32 30 15 20 40
33 14 16 22 55
34 10 22 18 45
[TorpebHOCTH 70 55 65 Bcero: 190

BapuaHT N3

CocTaBUTb MaTeMaTH4YeCKUe MOJIeJIU U PeLIUTh 3aJ,a4u.

1. Jlns npou3BOACTBA CTOJIOB M IKadoB MebesibHas ¢pabpUKa UCIOJIb3YET PECYPCHI:
JipeBecrHa (M3), JJaKkOKpacouHble u3Jenus (Kr), TPyAOEeMKOCTb (4esioBeKko-yackl). Hopma
3aTpaT pecypcoB Ha OJHO HU3JeJide KaXJ0oro BH/JQ, NPUOBLIb OT peajusaliud OJHOrO

W3/le/IMsl KOK/A0T0 BUAa (B AeH. e/.), UMelollleecs KOJIMYeCTBO KaXKA0T0 pecypca NpHUBeAeHbI
11



B Tabsuue. CKOJIBKO CTOJIOB U CKOJIbKO IIKAapOB HAJ0 HU3rOTOBUTb, UTOOBI MOJYYUTH
MaKCUMaJIbHYIO PUOBLJIb OT UX peajusanuu?

Pecypcbl HopwMmpel 3aTpat Ha ogHO NMerolieecss KoJ1M4eCcTBO
uzjiesne pecypcoB
Ctoun [lkad
JpeBecrHa 0,3 0,5 26
Jlakokpaco4yHble u3zenus 2 3 126
Tpy0eMKOCTb 8 12 1360
[IpubbLIb 90 110

2. B arenbe u3 HMEWIIMUXCS OJIMHAKOBBIX OTpPE30B MaTepuasa Heo6X0JUMO
BbIpe3aTh BbIKPOMKH YeTbIpex BU0B A, B, C, /I B kosiMyecTBe He MeHee COOTBETCTBEHHO 17,
28,16,13. Kaxapld oTpe3 MaTepuaja MOXeT ObITb pa3MeyeH Ha BBIKPOHUKH [JIByMs
cnoco6aMu. Kosn4yecTBO MmoJsiydeHHBIX U3 OJHOTO OTpe3a BbIKPOEK KaXK/JO0ro BHUAA IMpPHU
KaX/IOM U3 2-X CIOCOOO0B, BeJIMYMHA OTXO0/0B IPH BBIKPOMKE OJJTHOTO KyCKa M0 KaXK/[OMY U3
crioco6oB JaHa B Tab6uiuie. OnpefesuTb CKOJbKO OTPE30B MO KaXKJOMy M3 CIOCOGOB
HEOOXO0MMO Pa3MEeTHUTh, YTOOBI Y/I0BJIETBOPUTD NOTPEOHOCTh B BBIKPOMKAX KaXK/A0T0 BHUAA
Y YTOOBI OTXO/ bl IPHU 3TOM OBIJIM MUHUMAJIbHBIMU.

By, BBIKpOUKH KosinyecTBO BBIKPOEK MPHU KAXKJOM CIIOCO6€E pa3MeTKH
1-# cnoco6 2-1 crmoco6
A 3 4
C 6 5
B 2 8
i 5 0
BesimunHa 0TX0/10B 90 110
(kB. cM)

3. OpraHu3zanus oCyllecTBJseT NepeBO3Ky MaKapoH ObICTPOro MPUrOTOBJIEHUS C
Tpex ckaagoB Cq, Cz, C3 Ha 4YeThipe oNTOBbIX pbiHKA P1, P2, P3, P4+. KakuM o6pa3oM HY»HO
OpraHu30BaTh MEepPeBO3KY MaKapoH, 4YTOObl 3aTpaTbl ObLIM MHUHUMa/AbHbI? CTOMMOCTh
nepeBo3Ku (B JieH. €/.) OJHOM KOPOOKM MaKapOH A0 KaXKAOro CKJaZla U MOTPEOHOCTh B
MaKapoHax (KOJIMYeCTBO KOPOOOK) KaXK/I0TO pbIHKA IPUBE/IEHBI B Ta0JIUIIE.

Py P2 P3 P4 OTtnpaBJieHO
C1 4 8 2 3 30
Cz 2 3 5 6 40
Cs 6 2 6 5 50
[ToTpebHOCTH 20 30 45 25 Bcero: 120
BapuaHT N2 4

CocTaBUTb MaTeMaTU4YeCKHEe MOAEJIN U PELINUTDb 3aJa4YH.
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1. Jns usrotoBseHuss 3-X BUAOB uzzgenuu A, B, C ucnosb3yeTcs TOKapHOE,
dpe3epHOe U cBapoyHOEe 060pyA0BaHUeE. 3aTpaThl BpeMeHU Ha 06pabOTKY OJHOT0 U3/ ens
JJIsT  KaKJOro M3 THUIOB 000pyJOBaHMS yKasaHbl B Tabsule. B Hell e ykasaH
MaKCMMaJbHbIH QOHJ, paboyero BpeMeHHM KaXKJOro U3 TUIOB OOOpPY/ZOBaHMS, a TaKKe
NPUOBLIb OT peasn3aliy OJHOTO U3/eJns Kaxaoro Buaa. TpebyeTcss onpefeIUTh CKOJIbKO
U3JleJIMA  KaXK[oro BHJA HYXXHO M3TOTOBUTH NpeANpUATHIO, 4YTOObl MNPUOLLIbL OT
peasnnsanuy 6bl1a MaKCUMalbHOM.

Tun obopynoBanus 3arpaTsl BpeMEHHU (4achl) Ha OJTHO OO6muit ponHx pabouero BpeMeH!
HU3OeIINe 00opynoBaHus (4ackl)
A B C
®pezepHoe 2 4 2 120
TokapHoe 1 2 12 280
CapouHoe 7 4 5 240
[TpuGsLIb (1€H. e1.) 10 14 12

2. ®upMa 3aHHMMAETCsl COCTaBJEHUEM JUETHI, COCTOosIer U3 5 mpoAyKToB. JlueTa
JlOJDKHA cofiepaTb He MeHee 35 ef. 6eskoB, 30 en. yriieBogos, 10 en. »xkupoB U 25 en,.
BUTAaMHUHOB. Kak fielieBsie Bcero ocyuecTBUTh 3Ty AueTy? CoJiep’kaHue eUHUL, KOKI0T0
NHUTATEeJbHOI0 BelllecTBa B 1KI' KaXA0T0 MPOAYKTA, leHa 1KI KaXJoro npoAykTa (B JieH.
e/l.) yKa3aHbl B TabJiMLe:

X1eb Cosn Pri0a OpyKTHI Mounoko
Benku 80 120 400 10 30
VYrneBonsl 400 0 0 40 60
Kupst 10 80 90 0 40
Butamunbl 20 20 40 140 20
Ilena (neH. ex.) 12 31 57 28 15

3.Kenesnasa fjopora ocyuiecTBJsieT IEPEBO3KY yIJisA, J0OBITOr0 Ha NATH Mmaxtax I,
[Il, I3, 14, s B gBa ropoaa 't u 'z . KakuM 06pa3oM HY:KHO OpraHU30BaTb MEPEBO3KY
yTIJisl, YTOObI 3aTPaThl ObJIM MUHUMaIbHbIMU? CTOMMOCTb NepEBO3KHU (B JeH. eA.) 1 TOHHBI
YIJIA OT KaX/|0M IaXThI A0 KAXXJ0I0 ropo/ia, KOJIM4eCTBO AOOLITOrO U OTIIPABJIEHHOI0 YA
(B TBIC. TOHH) C KaXJ0# LIaxThl, IOTPEOHOCTb B yrje (B ThIC. TOHH) KaXJOro ropoja
NpUBeJieHbI B TaOJIULE: .

I'1 I OtnpasiieHo
1116) 500 300 20
11P) 150 700 14
I3 200 400 18
14 350 500 20
s 820 240 24
[TorpeGHOCTD 52 44 Bceero: 96
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BapuaHT Ne5
CocTaBUTb MaTeMaTHYeCKHE MOJIE/IN U PELIUTDb 33/IauH.

1. llex ¢pabpuky BbiMycKaeT ABa BUAa usfendil A u B. CKoJIbKO HU3€eNHMH KaXKa0T0
BU/IA JO/DKEH BBIMYCKATh 1€X, YTOObl MOJYYHUTh MAaKCUMaJIbHYI NPUObLIbL? Heob6xoauMble
JaHHbIe HAXOASATCS B TaOJIHIIE.

A B MaxkcumanbHOe BpeMs paboThl
("ac)
[TpuOBLIG OT OIHOTO U3JETHS (ICH. ¢]1.) 30 20
Bpemst 06paboTku Ha cTaHKe (Y4achl) 3 0 90
Bpewmst mTaMnoBku (4achl) 0 2 80
Bpewmst moaupoBKu (4achl) 8 3 390
Bpewmst okpacku (dachi) 5 3 300

2. Ilpu oTKOpMe »KUBOTHBIX KaXKJ0€ YXMBOTHOE JI0JDKHO MOJYYUTh He MeHee 54 ef,.
IMTaTeJIbHOTO BellecTBa A, He MeHee 50 ef. BemjectBa B 1 He MeHee 30 ex. BemnjectBa C.
YKa3saHHble NUTATeJbHbIe BeIleCTBA COAEPXKATCA B Tpex BHUAAaX KopMoB. CojeprkaHue
e/IMHUI] TMTAaTeJbHOT0 BellleCTBA B 1 KI' K&XK/I0T0 U3 BUJI0B KOpMa NMPUBEJIEHO B TaOJIMIIE.
CocTaBUTH AHEBHOMW palMOH, 00ecleYyrHBaKOLUN MOJydeHHe HeoOXOAMMOro KOJIM4ecTBa
NUTaTEeJbHbIX BELECTB NNPH MUHHUMaJbHBIX JIHEBHbIX 3aTpaTax, ecju lieHa 1 kr kopma I
BUJa cocTasiseT 9 py6., Il Buga -12 py6., Il Buga - 8 pyo.

[urarenbHBIC BEMECTBA KonnuecTBO MUTATEIbHBIX BEHIECTB B | KT KOpMa
I 1 Il
A 6 6 2
B 4 4 6
C 2 4 3

3. /Ira xne6o03aBoja X31 ¥ X3 BbINEKAWT XJebO W OTHPABJAIT €ro B 4YeThIpe
MarasuvHa M, Mz, M3, M4. KakuM 06pa3oM Hy:KHO OpraHvM30BaThb NEePEBO3KY xJsieba, YTOObI
3aTpaTbl ObIM MUHUMa/lbHBIMU? CTOMMOCTb NMEPeBO3KU (B JeH. el.) 1 TOHHBI xjeba oT
KaXJoro xJyie603aBoZia [0 KaXKJOTO MarasvHa, KOJIMYeCcTBO OTIpaBJeHHOro xJseba (B
TOHHAX) C KaX/Joro x71e603aBo/ia U NOTPeOHOCTh B XJiebe (B TOHHAX) KaXKJA0ro MarasvHa
pHBeJleHbl B TabIULE:

M M: M3 Mgy OtmpaBieHo

X31 50 75 30 60 5,4

X32 40 80 50 25 4,8
[TorpeOHOCTH 3,2 2,6 2,0 2,4 Bcero: 10,2

BapuaHT N26

CocTaBUTH MaTeMaTUYeCKHe MO/JeJIU Y PELIUTh 3a4a4H.

1. Ha 3BepodepMe MOryT BbIpallUBATbC 4YepHO-Oypble JIMCULBI U Iecubl. Jnd
obecriedyeHUs] HOPMa/IbHBIX YCJAOBUM UX BbIpALMBAHUA MUCIOJIb3YIOTCA TPU BUJA KOPMOB.
KosmyecTBO KOpMa KaXJoro BHUJA, KOTOpoe AOJDKHBI moJsydatbh 1 smcuna v 1 mecen,
KOJIM4eCTBO UMeI0Ilerocs Ha 3BepodpepMe KOpMa KaXKJ0ro BUZia ¥ NpUObL/Ib OT peasu3aluu
OJIHOM LIKYPKH JIMCULbI ¥ OJJHOM IIKYPKH Necla NpUBeeHO0 B TabIuLe.
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Bunsr xopma KonunyectBo enuHui kopma, Nwmeroneecs
KOTOpOE €KEAHEBHO JIOJDKHBI | KOJTHYECTBO KOpMa
MOJy4aTh
JHMCUIA necert

I 2 3 180

] 4 1 240

11 6 7 520

[TpuObTE OT peanu3aluu OAHOW MIKYPKH 16 18

(meH. en.)

OnpenenuTb, CKOJBbKO JIMCHI, U CKOJIbKO  TECI0B CJeAyeT BbIpallMBaTh Ha
3BepodepMe, YTOObI NPUOBLIbL OT peaM3allMUi UX LIKYPOK OblJla MaKCUMaJIbHOM.

2. PupMe HE0O6XOJUMO HU3TOTOBUTH He MeHee 52 3aroToBOK THMA A U He MeHee 26
3aroToBOK TuNa B U3 cTaHgapTHBIX (0MHAKOBbIX) JIMCTOB KeCTHU. PacKpou Ka)k10ro JIucTa
)KeCTU MOXKHO OCYILeCTBUTb TpeMs crnocob6aMu. KosmdyecTBO 3aroTOBOK KaXJ0T0 THIA,
HoJIy4yaeMbIX PU pacKpoe OJHOTO0 JIUCTA MO0 KaX/A0MYy CIOCOO0Y M OTXOAbI OT OJHOTO JIUCTAQ,
noJiyyaeMble MPU U3rOTOBJIEHUM 3arOTOBOK KaK/JbIM CIIOCOO0M JiaHbl B Tabuiule. CKOJbKO
JIUCTOB HYXXHO PACKpPOUTb KaXK/JAbIM CIOCOOG0M, YTOOBI Y[ OBJETBOPUTb NOTPEOHOCTb B
3aroToBKax ¥ YTOObI OTXOZbI IPU 3TOM ObIJIM MUHUMaJbHBIMU?

3aroToBKu KonndecTBo 3aroTOBOK IPU Ka)JIOM CIIOCO0E pacKposi

1 croco6 2 crmocob 3 cmocob
A 5 2 6
B 6 7 2
OTxozb! (M%) 6 5 7

3. C wecTH cesibCKOX03AMCTBEHHBIX noJied 11, Iz, II3, Il4, IIs, [l Hy?>kHO OTHpaBUTH
coOpaHHYI0 MNUIEHHWIy Ha JiBa 3JjieBaTtopa Ji M Jz. KakuM o6pa3oM HyKHO OpraHU30BaThb
NepeBO3KY MUIEHUIIbI, YTOObI 3aTpaThl ObLIM MUHUMaJbHbIMU? CTOMMOCTb NMepeBO3KU (B
JleH. el.) 1 TOHHBbI NIIEHUIbl OT KaXAOro MoJs A0 KaKAOro 3JieBaTOopa, KOJIMYECTBO
coOpaHHOM MNuIeHUlbl (B TOHHAaX) Ha KaXX/OM II0Jie, KOJHWYECTBO IepepabaTbiBaeMOU
NIIeHUIIb] (B TOHHAX) Ha KOK/A,0M 3JIeBaTOpe NPHBEJEHBI B Ta0JIUIIE:

D1 2 OtmpaBieHo

Iy 15 18 24

I12 10 16 30

I13 21 12 40

Iy 8 22 18

I1s 10 24 20

Il 16 14 28
[TorpeGHOCTH 90 70 Bcero: 160

Bpems Ha BbinnoJiIHeHHEe: 90 MUH.

IlepeyeHb 06'bEKTOB KOHTPOJIS:

HauMeHoOBaHUE 06bEKTOB
KOHTPOJIA H OII€HKH

OCHOBHBIE TOKa3aTe/Iu OLleHKHU
pe3yJbTaTa
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pellleHUe 33/1a4, B TOM YKCJe B 006J1aCTU cOCTaBJIeHHE MaTeMaTU4YeCKUX Moiesier
npodeccHoHa/NIbHOU AeATeNbHOCTH, B 3a/J1a4 JIMHEHHOT0 MPOrpaMMHUPOBAHUS, UX
MaTeMaTH4eckoM pegaktope Mathcad. pellleHHre U aHa/Iu3.

3HaHWE OCHOBHbIX METO/I0B pelleHUSs 3HaHUE CTPYKTYPbl MaTeMaTUUECKOMN
3a/ia4, B TOM YHMCJIe B 00J1aCTH MOJIeJIM 33/1a4 JIUHEHHOT 0
npodeccroHaJbHOM AeATeNbHOCTH, C NporpaMMHUpPOBAHUS.

NOMOII[bI0 MAaTEMATUYECKOT0 peJlakTopa

Kputepuu oneHKM: 3ajauus 1,2 - o 1,5 6anna, 3aganue 3 - 2 6a/1a (oLeHUBaHUe
NPOU3BOJUTCS C TOYHOCTHIO A0 0,1 6asia).

KosnuecTBO HabpaHHbIX KayecTBeHHas olleHKa YPOBHS MOATOTOBKHU
6aJ1710B basin (onieHka) Bep6asibHbIM aHa/IO0T
4,6 -5 5 OTJIUYHO
3,6 -4,5 4 Xopoiio
2,6-3,5 3 Y10BJ1IETBOPUTEJILHO
0-2,5 2 HeynoB1eTBOPUTEIBHO

KonTposibHas pa6orta Ne4
BapuanTt 1

5
1. BeryucauTb npegen GyHKIUH: 1ing) (14 3x)x
X—

2. HaiiTu npousBoiHY10 QYHKIIMHY, BBIYUMCAUTD €€ 3HayeHue npu t = % :
f(&) =3 (cos(2"))?

2 X
3. Beiyucauthb UHTerpas: fO m

4. TlocTpouTsb rpaduk eyukyum: y(x) :==x3 + 3 -x2 — 2

5. CocTaBUTb MOJieJib U PELIUTDb 33/1a4y.

B mBelHOM 1iexe uMeeTcs 84 M TkaHu. Ha momwuB ofHOro xajarta TpebyeTcsa 4 M
TKaHU, OJHON KYPTKH - 3 M, OJHUX OPIOK - 2 M. Xa/IaTOB HY>KHO CLIMTb He 6oJsiee 14, KypTOK
- He 6oJiee 10, 6pioK - He 6osiee 11. [I[pubBLIb OT peanr3ayUu OAHOrO xanaTa - 40 feH. en,,
OJHOW KYpTKMU — 45 feH. ell., OAHUX OpIOK - 35 AeH. efl. CKOJIbKO HY»KHO CIIMTb XaJIaTOB,
KYPTOK ¥ OPIOK, YTOObI MOJYYUTh MAKCUMAJbHYIO TPUOBLIb?

Ykaszanume. B 3azanHusAx 1, 2, 3 - B oTBeTax IOJYYUTb JAEUCTBUTeEJbHOe 4YUCJI0. B
3alaHUM 2 HaWJEeHHYI NMPOU3BOAHYI0, TP HEOOXOJUMOCTH, YIPOCTUTD, a 3aTEM HAUTHU eé
3HayeHMe B JJaHHOW TOYKE.

BapuaHT 2
. 2:x245x-3
1. Beraucauts npepea pyHkuuu:  lim ————
x—>—-33x24+10-x+3
2. HaiiTu npousBoiHY10 QYHKIIMHY, BBIYMCIUTD €€ 3HaYeHue Npu t =2:

f@© =m(%)

t+1

3 e—X2+2. 4
3. BbIYMCAUTL UHTErpas: fl de

4. TloctpouTb rpaduk dpynknuu: y(x) :=2% —x
16




5. CocTaBUTb MO/IeJib U PEIIUTD 33/1a4y.

[Ipy 0OTKOpMeE >KUBOTHBIX KaXK/10€ U3 HUX J0JKHO MOJYYUTh B ZleHb He MeHee 60 ef.
IIMTaTeJIbHOTO BellecTBa A, He MeHee 50 e/, muTaTeabHOro BeljecTBa B 1 He MeHee 12 ef.
nuTaTeJbHOro BellecTBa C. Yka3zaHHbIe BelecTBa CoAepKaThcs B Tpéx kopMmax K1, K2 u K3.
ConepxxaHue eJUHUL, KaXK/JOr0 MUTATEJIbHOrO BellleCTBA B OJAHOM KI KaXJoro Kopma
npuBeseHo B Tabuuie. CocTaBUTb [JHEBHOM palMoOH, 00ecneyuBalOLUKA TOJy4YeHHe
HEeoOXOAMMOI'0 KOJIMYeCTBa MUTATEJbHbIX BeleCTB NMPHW MHUHUMAJbHBIX 3aTpaTax, ecjau
cTouMocTb 1 Kr kopma 1cocrtasasert 1,3 py6., kopma 2 - 0,8 py6., kopMma 3 - 1 py®6.

[InTaTe/bHbIE BellecTBa KosinyecTBO NUTaTeNbHBIX BelecTB B 1 KT KopMa
K1 K2 K3
A 8 10 9
B 9 4 6
C 1 0 6

Yka3zanue. B 3azanusax 1, 2, 3 - B oTBeTax MOJYYUTb AeUCTBUTEJIbHOE 4YMCJI0. B
33/laHUU 2 HaWJIEeHHYI0 NMPOU3BOAHYIO0, P HEOOXOAMMOCTH, YIIPOCTHUTD, a 3aTEM HAUTHU eé
3HayeHHe B JJaHHOW TOYKe.

BapuaHnr 3
. Vx+4-2
1. BeraucauTs npepen pyHknuu:  lim ——
x-0 x

2. HaiiTu npousBoiHYI0 QYHKIIMHY, BBIYMCIUTD €€ 3HayeHue npu t =1:

f(&) =42
T 2
3. BbIYuCcauTh UHTErpas: fnz (COSTX) dx
6
4. TloctpouThb rpaduk dyuknuu: y(x) = %
5. CocTaBUTb MO/ieJib U PEIIUTDb 33/1a4y.
Kenesnasa gopora ocyllecTBJseT NepPEBO3KY yrIJs, JOOBITONO Ha YEThIPEX IIaxTax
111, [I2, I3 u 1114, B agBa ropoaa 'l u I'2. CTouMocTb nepeBo3ky 1 TOHHBI yIJs (B AeH. e/.) C
KaX[|0M 11axThl B KOXKAbIA rOpPoJ, KOJIMYECTBO YIJif, KOTOPOe HY>KHO OTIPAaBUTh C KAXKA0H
maxThl (B TOHHAaX) U MOTPEOHOCTb B yIJe KaxKJoro ropoja (B TOHHAax) NMpUBEJlEHbI B
Tabsune. KakuMm o6pa3oM opraHu3oBaTb MepPeBO3KYy YIJs, 4YTOObI 3aTpaThbl ObLIU
MUHHUMaJIbHbIMU?

l'opoga I'1 I'2 OTtnpasJieHO
[llaxTbI (TOHHBI)
1 560 470 20
12 150 100 14
113 290 210 18
1114 620 530 20
[ToTpebHOCTB 40 32 Bcero: 72
(TOHHBI)
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Ykaszanue. B 3azanusax 1, 2, 3 - B oTBeTax MOJYYUTh JAEUCTBUTEJbHOE 4YUCJI0. B
3a/laHUU 2 HalJIeHHYI0 IPOU3BOAHYIO0, IPU HEOOXOAUMOCTH, yIPOCTUTD, a 3aTEM HAUTH eé
3HayeHMe B JJaHHOM TOYKE.

BapuaHT 4
. 2:sin(3x)
1. BoluncauThb npefen pyHknuu:  lim ———
x—0 5-x
2. HaliTy npor3BOAHYI0 QYHKIMH, BBIYUCIUTD €€ 3HauyeHue npu t =1:
t+1
t) = ——
f@® 2-t+3

3 4—x+4
3. BbIYUCIUTD UHTErpaJl: fz

dx
2

4. TlocTpouTsb rpaduk ¢pyukyum: y(x) :==x* —5- x?+4

5. CocTaBUTb MOJieJib U PELIUTDb 334ayy.

Llex npeanpusiTUS BbINyCKaeT U3zeaus AByX BUA0B: A u B. [I[pubbLIb OT peanusanuu
oaHoro uszaenus Buaa A paBHa 300 geH. en., B - 200 geH. ea. CKOJIbBKO M3AEJUN KaXKA0T0
BUJ|a HYKHO BBIINYCTUTb, 4YTOObI MOJYYUTh MaKCUMaJibHYl MNpuoObLIb? HeobxoauMble
JaHHble HAXOAATCS B TabJIULIE.

Bug 06paboTku BpeMsi Ha 06pabOTKYy O/IHOTO U3/e/Hs MakcuMasibHOE
(vacsnr) BpeMsi paboThI
A B (4acsnr)
Cta”Ho4Hasd 2 0 90
lllTaMmnoBka 0 2 52
[TonvpoBKa 8 3 390
[Tokpacka 5 3 300

Ykaszanue. B 3azanusax 1, 2, 3 - B oTBeTax MOJYYUTh AEUCTBUTEJbHOE 4YUCJI0. B
3a/laHUU 2 HalJIeHHYI0 IPOU3BOJHYI0, IPU HEOOXOAUMOCTH, YIPOCTUTD, a 3aTEM HAWUTHU eé

3HaueHHUe B JaHHOU TOUKe.
BapuaHT 5
LB o lim 3-x*-2-x2+4
. Beruucauth npepen GyHKIUU: —_—
pea YHKIL x—00 5x—8x3—-6x%

2. HaiiTu npor3BOAHYI0 QYHKIMH, BBIYUCJAUTD €é 3HayeHue npu t =0,5:

f©)=5%-¢
Y
3. BbIYMCAUTL UHTErpa: f03 eCos(x) . sin(x)dx
10-
4. TloctpouThb rpaduk dyuknuu: y(x) = xzfl

5. CocTaBUTb MO/ieJib U PEIIUTDb 33/1a4y.

13 oiMHaKOBBIX JIMCTOB G aHephbl HY»KHO BbIpe3aTh 3arOTOBKHU YeThIPEX BU0B A, B, C,
D B koJsimyecTBe coOTBeTcTBeHHO He MeHee 40, 48, 64 u 20. KaXablil JUCT MOXHO
paspe3aTh Ha 3arOTOBKHU ABYMs criocobamMu. Heo6xouMble faHHble TPUBEEHbI B Ta0JIUIIE.
CKOJIBKO JIMCTOB KaXK/[bIM M3 CIIOCOOOB HYXXHO pa3pe3aThb, YTOObI MOJTYYUTh HEOOXOAHUMOE
KOJIMYECTBO 3arOTOBOK U YTOOBI OTXO/ bl IPH 3TOM ObIJIM MUHUMAJIbHBIMU?
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Bup 3arotoBku KosinuecTBO 3aroToBOK, 0Jy4aeMbIX U3 OJJHOTO JIMCTA
1 cnoco6 2 crnoco6
A 3 4
B 6 5
C 2 8
D 5 0
BesvuuHa 0TX0/10B (KB. CM) 270 330

Ykazanume. B 3azanuax 1, 2, 3 - B oTBeTax NOJYYUThb JEUCTBUTeJbHOE 4YUCJIO0. B
3alaHUM 2 HaWJEeHHYI MPOU3BOAHYI0, IPU HEOOXOJUMOCTH, YIPOCTUTD, a 3aTEM HAWUTH eé
3HayeHMe B JJaHHOW TOYKE.

BapuaHT 6

. x—2
lim ——

x—2 i/) _1:72
2. HaiiTu npou3BoiHY10 QYHKILIMHY, BBIYUCIUTD eé 3HayeHue npu t = 0,125:
__ 2-arctg(4-t)

£(£) = 22
1
3. BBIYMC/IUTD UHTETPA: f(;/ﬁ 2 (x%+8)3 - xdx

12-Vx2+4
4. TloctpouThb rpaduk dpyuknuu: y(x) = xz—’;

1. BeruncauTs npesies1 QyHKIUU:

5. CocTaBUTb MO/JieJib U PEIUTD 33/1a4y.

dupma ocyuecTB/IsIeT NepeBO3KY caxapa ¢ AByX ckaaZoB C1 u C2 B yeTbipe TOProBblie
To4yku T1, T2, T3 u T4. Kak opraHu3oBaTh epeBO3Ky caxapa, YTOObl 3aTpaThl HA HEE ObLIU
MUHUMabHBIMU? CTOUMOCTD NepeB03KU 1-ro Kr caxapa (B ZieH. e/l.) C KaXXJ0ro ckjaaja Ao
KaXXJ0M TOProBOM TOYKH, KOJMYECTBO OTIIPABJEHHOr0 C KaXKJOro CKJaJa caxapa MU
NOTPeOHOCTh KaXKA,0M TOProBOM TOYKH B caxape NPUBeJlEHbl B TabIHLE.

Toprosslie TOYKH T1 T2 T3 T4 OTnpaBJsieHo (Kr)
CkJagpbl
C1 0,3 0,6 0,8 0,7 3500
C2 0,4 0,8 1,0 0,2 4500
[ToTpe6HOCTBD (KT) 1500 2000 3500 1000 Bcero: 8000

Ykaszanue. B 3azanusax 1, 2, 3 - B oTBeTax MOJYYUTh JAEUCTBUTEJbHOE 4YUCI0. B
3a/laHUU 2 HalJleHHYIO0 IPOU3BOJHYIO, IPU HEOOXOAMMOCTH, YIIPOCTUTD, a 3aTEM HAUTH eé
3HayeHHe B JaHHOU TOYKe.

Bpems Ha BeinosiHeHUe: 90 MUH.

[lepeyeHb 06 BLEKTOB KOHTPOJIA:

HanMeHOBaHMe 00bEKTOB
KOHTPOJISI U OIl€eHKHA

OCHOBHBIE NOKa3aTeJu OLI€HKHU pe3yJibTaTa
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paboTa c TEKCTOBOM U BbIYMCJIEHUE MPEJIeJIOB, TPOU3BOIHBIX,
MaTeMaTU4YeCKOH 06J1acTAMHU MHTErPaJIOB, HOCTPOEeHHE TPAaPUKOB QYHKIIUH;
MaTeMaTHYeCKOro peJlakTopa

Mathcad; COCTaBJIEHHE MaTeMaTUYeCKUX Moiesied 3a,a4
peleHue 3a/ja4, B TOM YUCJIe B JINHEHHOT'0 MPOTPaMMHPOBaHUS], UX pellleHHE U
obs1acTy npodeccuoHaTbHON aHaJIu3.

KpuTtepum oneHku: 3a7anus 1,3 - no 0,5 6asia, 3aanus 2,4 — no 1 6asiy, 3aaHue
5 -2 6anna (ouLeHUBaHUE NPOU3BOAUTCS € TOYHOCThIO A0 0,1 6as1a)

KosmyecTBO Ha6paHHBIX KavecTBeHHas OljeHKa yPOBHS NOATOTOBKH
6a/1J10B Basn (oneHka) Bep6a/sibHbIN aHaAJIOT
4,6 -5 5 OTJIUYHO
3,6 -4,5 4 Xopo1iio
2,6 -3,5 3 Y10BJIETBOPUTEILHO
0-2,5 2 HeynoBJ1ieTBOPUTEJNBHO

3.2 BeIcTaB/IeHHE OLIeHKH 110 pe3y/IbTaTaM TeKyllero KOHTPOoJIs.

OneHka 1o pe3yJbTaTaM TeKyLlero KOHTPOJIS pACCUUTBIBAETCA KaK CpeJHee
apudmMeTHUecKoe OLeHOK, NOJYYEeHHbIX MPU TEKYlleM KOHTpoJie, ¢ oKpyrieHueM jo 0,1,
npu 006s3aTeJIbHOM BBINOJHEHWH O00y4aloUMMCcs Ha MOJIOKUTEJbHYI0 OLEHKYy BCeX
npeLyCMOTPEHHbIX
paboyeil nporpaMMoi Mo y4e6HOU AUCHUIIJINHE KOHTPOJIbHBIX PaboT.

[Ipy BbICTaBJIEHHWU OLIEHKM I10 pe3ysbTaTaM TeKyllero KOHTPOJI peKOMeHJyeTcs
MCI0JIb30BaTh CJe/lyoliue KPUTEePUHU:

CpenHee apudMeTHYECKOE KavecTBeHHas OlleHKA YPOBHS NOATOTOBKH
OneHka Bep6asibHbIN aHasIOT
4,6 -5 5 OTJIUYHO
3,6 -4,5 4 Xopo1io
2,6 -3,5 3 Y 10BJIETBOPUTENIBHO
0-2,5 2 HeynoBJ1ieTBOpPUTEJNBHO

4 TIEPEYEHb MATEPHAJIOB, OBOPYJAOBAHUA U HWHO®OPMAIIMOHHBIX
UCTOYHUKOB

4.1 Tpe60BaHUA K MMHUMAJ/IbHOMY MaTepPHA/IbHO-TEXHUYECKOMY O0eclie4YeHHUIO:

i peasiu3anyu nporpaMmbl y4e6HON JUCHUIIMHDI JOKHO ObITh MPEyCMOTPEHO

crieliajbHOe TMOMellleHHue - JabopaTtopuss HHQPOpPMAIUOHHbIEe TEXHOJIOTUA B
npodeccHOHaNbHON JeATEeJTbHOCTH, OCHAIEHHAs MOCaZJ0YHBIMU MeCTaMU 0 KOJUYECTBY
00y4YarIUXCs, MapKepHOU y4eGHOU JOCKOM, 3KpaHOM, paboYMM MECTOM IpenojaBaTess,
KOMILJIEKTaMU METOAMYECKUX pPa3pabOTOK [Jisi MPAaKTUYECKHUX 3aHSATUH, BapHaHTaAMH
3aJlaHUM [I/1s1 KOHTPOJIbHBIX PAbOT.

TexHuuyeckue cpescTBa 00y4eHUS:

KOMIIBIOTEPHI C JINIIEH3HUOHHBIM TPOTPAaMMHBIM 00ecredeHreM;

IPOEKTOP;

NpUHTED.
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4.2 UHpopManMOHHOE obecreyeHre 00y4eHUu s

1. Jlanunrep, B.A. UHbopMaTMKka W MaTeMaTHKa. PellleHue ypaBHEHUW U
ontuMusanusg B Mathcad u Maple: y4eGHMK W MNPAKTUKYM [AJs1  CpeJHEro
npodeccuoHaJIbHOr0 06pa3oBaHuUs / B. A. lanunrep, C./l. CHMOH>XEHKOB. — 2-e H3[.,
ucrp. 1 aon. — Mocksa: UsaatenbctBo Hpaiit, 2024. — 155 c¢. — ([IpodeccuoHanbHOoe
obpazoBanue). — ISBN 978-5-534-12964-9. — TekcT: asiekTpoHHbIN // O6pa3oBaTesibHas
niatdopma KOpait [cadiT]. — URL: https://urait.ru/bcode /538191

2. MamonoBa, T.E. UHdopManmoHHble TexHOJIOTHHU. JIabopaTOPHBIM MNPaKTUKYM:
y4yebHOe Mocobue sl cpefiHero npodeccruoHasbHOro obpasoBanusi / T. E. MamoHoBa. —
MockBa : U3gaTenbcTBo HOpaiit, 2023. — 178 c. — (IlpodeccuonanbHoe ob6pasoBaHue). —
ISBN 978-5-534-07791-9. — TekcT: 3sekTpoHHbId // O6pa3oBaTesbHas maTdopma
IOpaiT [caitT]. — URL: https://urait.ru/bcode/516847.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

3aBeaytoLWwmin METOANYECKUY KabUHETOM (MSK)
®reoy BO "PrPTy", Pl , CaBenbeBa Onbra BukTopoBHa, 18.10.24 15:47 MpocTas nognucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)

YTBEPXJEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 18.10.24 15:48 Mpocras nognucb

[vpektop PCCK «PTPTY» (MSK)

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 18.10.24 14:42 MNpocTas nognucb
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