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1 TACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB I1O YYEBHOHN
JUCHUITIJIIMHE
IIporpamMmmHoe MaTeMaTHYeCKOe O0ecTiedeHue

1.1061mue noJio:xkeHust

OueHouHble cpelicTBa pa3pabOoTaHbl B COOTBETCTBUU ¢ DenepaibHbIM
rOCyapCTBEHHBIMOOPA30BATEIbHBIM CTAHIAPTOM CpPEIHEro MpodecCHOHATHLHOTO
obpazopanus (panee — ®I'OC CIIO) no cnenuansaoctu 38.02.04 Kommepius (1o
OTpaCIIsIM).

OueHouHbIE CpeACTBa  IMpETHA3HAYEHBI
o0pa3oBaTeIbHBIX JTOCTHXKEHUI 00y4aronuxcsi, OCBOMBIIMX MPOTpaMMy y4eOHO

I KOHTPOJII U OLEHKHU
muctuIIuHbL [IporpaMMHOe MaTeMaTHIeckoe oOecIiedeHuHe.
OueHouHble  cpelcTBa

IPOBENICHUS TPOMEXKYTOUHOU atrectanmu B (opme auddepeHIInpoBaHHOTO

BKJ/IKOYAKOT KOHTPOJIbHBIC MaTCpHallbl JIIA

3a4cTa.

1.2Pe3yabTaThl 0CBOEHHS TMCUMILINHBI, MO/JIeKAIINe POBEPKe.
PacnpenesieHue oneHUBaHMs Pe3yJIbTATOB 00YUeHUs 10 BUIAM KOHTPOJIS

Pe3ynbraThl HaumenoBanue snementa | Bug arrecraunu | OCHOBHBIE TTOKA3aTeNU
00y4eHHsI(OCBOCHHBIC YMEHHU| YMEHUHN WM 3HAHUHN . OILICHKH PE3yJIbTaTOB
TEKYLIUH | TPOMEK
CBOCHHBIC 3HAHMSA)
V1. Paborath ¢ TekcToBoii u | Y1.1. Pemats 3amaun * -JleMoHCcTpanus
MaTeMaTHYeCKOM 00IacTsIMu | anreOpshl. 3JEMEHTAPHBIX BBIYMCICHUU
penakropa MathCAD B cpene MC.
+ .
-Pemienne  ypaBHeHMH U
HEPAaBEHCTB C TEKCTOBBIMHU
KOMMEHTAPHUSMH.
V1.2. Pemats 3a1auun * -Beruucnenue MPENEIIOB
MaTeMaTUYeCKOro MIPOU3BOIHBIX, MIHTETPATIOB  C
aHanu3a. TEKCTOBBIMU
KOMMEHTAPHUSIMH.
i — Tloctpoenne rpadukoB
GbyHKUIUH.
V2.Pemwiarb npukiiagHbie V2.Pematb npukiagHeie | + -CocTaBiieHue
3a/1a4u¥ B 00JaCTH 3a/1auu B obmactu MaTeMaTU4YeCcKuX  Mojeneit
npoeccruoHambHOM podeCCUOHATBHON 3a/1a4 JINHENHOT O
JIEATEIBHOCTU B Cpelle | JEATENbHOCTU B Cpefe IPOrpaMMHUPOBAHUS
MathCAD. MathCAD. + -JleMoHcTpanus pelieHne
3a7a4 JINHENHOT O
[IpOrpaMMHUpPOBaHUsl B Cpele
MC.




31.0OcHOBHEIE METOBI
peLIeHHs] TPUKIIATHBIX
3a/1a4 ¢ IOMOUIbIO
KOMITBIOTEPHOM
nporpammbl «Mathcad» B
obactu
npodeccuoHanbHON
JeSITebHOCTH.

3.1.10cHOBHBIE + -Ilepeuncienre  OCHOBHBIX
3JIEMEHTHI 3JIEMEHTOB PEAAKTOPA.
MaTeMaTUYECKOro

penakropaMathCAD.

3.1.20cHOBHBIX METOOB | + -N3noxenue CTPYKTYpBbI
peIIeH s TPUKJIATHBIX MaTeMaTU4eCcKOM MOJIENH
3aJa4 C TOMOIIIbIO 3a1a4 JUHENHOr 0
KOMITbIOTEPHOI MPOrpaMMUPOBAHUS
nporpammel «Mathcad» B

obacTi --Mcnonb3oBanue anmapara

npodeccCuoHaTbHON
JeSITEIIBHOCTH.

MaTeMaTH4eCKOro peaaKkTopa
JUTSL TIPUKJIaTHBIX 33]1a4.

1.3 PacnipenesieHue THIOB KOHTPOJIbHBIX 32/IaHUH 10 3JIeMeHTaM 3HAHUH 1
YMeHUi

HOMepa 1 HAMMCHOBAHU:A pa3aciIoB,

Tekymunii KOHTPOJIb

[TpoMexyTOoUHBII KOHTPOJIb

TEM. Kon Kog
Tum " Tun Hu
KOHTPOJIBHOT'O | HAMMEHOBAHHUE | KOHTPOJBbHOTO | HAMMEHOBAHUE
3a7aHus YMEHUH, 3a7aHus YMEHUH,
3HAHWH 3HAHWH
Tema 1.
Brenenue B cpeny MathCAD. j;\fg 117 Ne(1- Y1.13L1
Tema 2. 4Ne2,17Ne(5-11)  V1.2,31.1
OJEMEHThI MaTEMaTHIECKOT O
aHanum3a.
Tema 3. 4No3
17Ne(12-15) V231.2

IToaaTue o MuHEHHOM

porpaMMupoBaHuu..Moenu 3agau
JIMHEMHOT 0 TPOrpaMMHUPOBAHHSL.




2 CIIEHU®UKALIA OHEHOYHBIX CPEACTB

JIs  TEeKYIIETOKOHTPOJS HCIOJB3YeTCs: OMPOCTECTHPOBAHHE, OIEHKA
BBITIOJTHEHUS TPAKTHYECKUX, J1a0OpPaTOpPHBIX, KOHTPOJBHBIX pPadOT, KYPCOBBIX
POEKTOB (PaboT), OILIEHKA CAaMOCTOSITEILHON PabOThI U APYTHE.

JIns poMeXyTOUHOM aTTeCTalluud HCHOJb3YeTCs: Oughhepenyuuposanmoiii

3auem.

3 MATEPHUAJBI JUISI TEKYIIETO KOHTPO.JIS 1O YYEBHOM
JTUCHMUIIINHE

KOHTPOJIBHAS PABOTA Nel
BAPUAHT Nel
1. Beruuciaurh:

e2-100(In(1) — 2)

(cos(3)) -1

2. Haiitu 3Ha4YeHNE BBIpAKEHUSI:

ad-b1 -3¢
Cp 2 ewzua—64,b—4,c-§

3. Haiitu 3HaueHre pyHKIUU B TOUKE:

f(x) == (log(x)3 + 2~ \/E—% npux =3

4. Pemth ypaBHEHUE:

y+1 y+2
y—1 y+3

5. Pemmnts cucremy ypaBHEHHIA:
u—v=-5
7u+20v=-8



6. Pemuth HepaBEHCTBO:

6 —3z
3z2+2z-5

<0

BAPUAHT 2
1. Beruucaurts :

In(4) - (v/200 — 5)
(sin (g))2 +|-10]

2. Haiiti 3HaueHue BBIpAKECHHUS:

a® - %+C_1
8a + b2

ecmua=2,b=1,c =

3. Haiitu 3HaueHue GyHKIMM B TOUKE:
f(x) = 4x3 —4x* + 8 npux = —1

4.Pemnth ypaBHEHHE:
2y 7 y+1 5

y—1 2 y—1+2—2-y

5. PemmTh cucteMy ypaBHECHUN:

{ 3u+5v =14
2u—4v =-20
6. Pemnts HEpaBEeHCTBO:

z3—1

z+2)-(z—4) <0

BAPUAHT 3
1. Beruucnurs:

/34 — sin(2m)
1 2
es+12+(2)

2. Haiitn 3Ha4YeHUE BBIPAKECHUSA:
n— % ‘In(a + b - e™)|ecimn=3,25 a=28,123 b=12,1
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3.Haiitn 3Hauenre QyHKIMH B TOUKE:
tan(x) — In(x?3)
fx) =
|V2x| -2

npux =1,2

4. Pemunth ypaBHEHHE:

3(6y —3 2y + 3
by=3) _, 2¥
9y — 6 3y —2

5. Pemuts cucremy ypaBHEHUI:
2u-3v=12
U+2v=-1

6. Pemnts HEpaBEeHCTBO:
z2 —7z+ 12
>
z2—2z-3

BAPUAHT 4
1. Beruncnuthb

(297 -7
log(e?) — tan(m)

2. HailTn 3Ha4Y€HUE BbIPAKEHUSA:

cos(a) + 3\/%
15 eciuuc=3,a=3,12b=1,2

tan(b) — —

3.Haiitu 3HaueHre QyHKIMH B TOUKE:

2 2
f(x) =2 ——+4+x3 npux=1,5
X

Jx

4. Pemnth ypaBHEHHE:
y+1 2-(y+1) 1

y—1 3-(y—-3) 3

5. Pemnts cucremy ypaBHEHUI:
2u+3v=-2,3
u+15v=-11



6. Pemnth HEpaBEHCTBO:
z+1%(z+2)(z%2+z+1)
(z—-1)(z—-3)

IlepeyeHb 00bEKTOB KOHTPOJISI

HaumenoBanmne 00beKTOB OcHOBHbBIE TOKA3aTeJIU OLEHKH pe3yJibTaTa
KOHTPOJISI M OLIeHKH
V1.1. Pemate 3aaun anreOpsl. — -JleMoHCcTpanus 31eMEHTapHBIX

BhIuKciieHui B cpeae MC.
-Pelenre ypaBHEHUI U HEPABEHCTB C
TEKCTOBBIMA KOMMEHTAPHSIMU.

YHHBepcaﬂbHaﬂ IMKaJa OneHKH! 06p330BaTeJILHLIX IlOCTI’I)KQHHﬁ.

[IporneHT pe3ynbTaTUBHOCTH KadecTBeHHast OlIeHKa YPOBHS [TOJITOTOBKU
(IpaBUJIBHBIX OTBETOB) bann (otmeTka) BepOanbHblii aHamor
95 - 100% 5 OT1nuuHo
94 - 75% 4 Xopoio
74 — 60% 3 Y 10BIIETBOPHUTEIHHO
menee 60% 2 Heynosnersopurens
HO

Bpems Ha BbInoJIHeHHE: 45 MUH.

KourpouabHast padora Ne2
Bapuanrt 1

1. Beruucauts npenen pyHkuu: lim 4-x2-11-x—3
: PEACT QYHKIMM: 1M —=— =

2. Haiitu mpousBoanyto Gpyakmuu: f (x) := (x + 1) - vx?2 — 1

3. Haiitu npou3BoqHY0 GYHKIUH IPH JAaHHOM 3HAYE€HHHU apryMeHTa:
T

f(t) :==2-(sin(t))? - cos(t) nput = >

ex

4. Haittu unterpain: [ o

5. BHIUHCIIUTD MHTETPAI: f08(3 V2-x—4-Yx)dx



6. HaiiTi acHMIITOTBI, IOCTPOUTh aCUMITOTHI U rpaduk QyHKmu: y(x) =

x2

x+2

3ameuanue: Ilpu pemenun HomepoB 1,3,5 B oTBeTax HE0OXOIMMO
MOJIYYUTh ACHUCTBUTEIIBHOE YUCIIO; MPU PEIICHUH HOMEPOB 2,4 MOTy4eHHbIE
pe3yAbTaThI, €CJIU 3TO BO3MOKHO, HEOOXOAUMO YIPOCTHUTb.

Bapuant 2
2

1. Beruuciuth npeaen QyHKIuu: lir% (1 + g)x
X

2
2. Haiit npousBoanyto pyukmuu: f(x) = In (x +4)

x2—-1

3. HaiiTu npon3BoiHYI0 (PYHKIIMHY NpU JAHHOM 3HAYEHUU apryMeHTa:

f(t) =3 -ve*t*3 nput=0

4. Haiitn uarerpan: [ (sin(x))? - cos(x)dx

dx

3
S. BBIUMCIUTL UHTETPA: fz )

6. HaiiT acUMIITOTBI, MOCTPOUTh aCUMITOTHI U rpaduk GyHKImu: y(x) =
x—3

x+2

3ameuanue: Ilpu pemenun HomepoB 1,3,5 B oTBeTax HE0OXOIMMO
IOJIYYUTh ACUCTBUTEIBHOE YUCIIO; NPU PELICHUU HOMEPOB 2,4 MOJy4eHHbIE
PE3yNbTAThI, €CIIH 3TO BO3MOXKHO, HEOOXOIUMO YIIPOCTHUTh.

Bapuant 3
1. Beruucauts npenen GyHKIUM: lim ———
) peA YHKI " x>53—/2x-1

2. Haiitu npoussoanyto gpynxiuu: f (x) = cos(x) + (sin(x))?

3. HaiiTu nmpon3BoHyI0 (PYHKIIMHU NPU JAHHOM 3HAYEHUU apryMeHTa:

6t
]C(LL)?:\/tZ—T nput=\/§

10



4. Haiitu unrerpan: | =

Vs
5. BoIumCIUTE MHTETPAI: [ K eos™) . sin(x)dx

6. HaiiT acUMIITOTBI, MIOCTPOUTh aCUMITOTHI M rpaduk GyHKImu: y(x) =

3ameuanne: Ilpu pemenun HOMepoB 1,3,5 B oTBeTax HEOOXOIUMO
MOJIYYUTh ACHUCTBUTEIIBHOE YUCIIO; MPU PEIICHUH HOMEPOB 2,4 MOJIyYEHHbIE
PE3YNbTAThI, €CJIM 3TO BO3MOXKHO, HEOOXOIUMO YIIPOCTHUTh.

Bapuanr 4

. 2-tan(4-x
1. Beraucnuth npenen QyHKIUU: llrr(l) #
x— :

2x_p=2%

2. Haiitn mponsBouyio ¢ysxmumm: f (x) = = 2

3. HaiiTu npon3BoiHyI0 (PYHKIIMY MpU JAHHOM 3HAYEHUU apryMeHTa:

s
f(©) =1In(\/cos(2-t)) mput= 3
y _ 1
4. Haiitn uarerpan: [ = dx

5. Beruncnurth UHTETpAI: fol(x2 + 1)3 - xdx

6. HaiiT acUMIITOTBI, MOCTPOUTh aCUMITOTHI M rpaduk GyHKImu: y(x) =
xX+2

x—4

3ameuanue: Ilpu pemenun HomepoB 1,3,5 B oTBeTax HE0OXOIMMO
MOJIYYUTh ACHUCTBUTEIIBHOE YUCIIO; MPU PEIICHUH HOMEPOB 2,4 MOJy4eHHbIE
pe3yabTaThl, €CJIU 3TO BO3MOKHO, HEOOXOAUMO YIIPOCTHUTD.

Bpems Ha BbInOJIHeHHE: 45 MUH.

IlepeyeHb 00BbEKTOB KOHTPOJIS
11



HaumenoBanmne 00beKTOB OcHOBHbBIE TOKA3aTeJIH OLIEHKH pe3yJbTaTa
KOHTPOJISAA U OLEHKH
V1.2. Pemats 3a1auun — Brrunciienue npeaenoB npou3BOIHBIX ,
MaTEMaTUYECKOro aHajau3a. MHTETPAJIOB C TEKCTOBBIMU KOMMEHTAPHUSMH.
—ITocTpoenue rpadukoB GpyHKIHH.

YHuBepcaJbHas HIKAJA OLEHKH 00Pa30BaTEeJIbHbIX J0CTHKEHHH.

[TporieHT pe3ynbTaTUBHOCTH KauecTBeHHast OlleHKa YPOBHS OJTOTOBKH
(TIpaBUIILHBIX OTBETOB) bann (otmeTka) BepbanpHblii aHasIOT
95 — 100% 5 OTIU4YHO
94— 75% 4 Xoporio
74 — 60% 3 Y 10BJI€TBOPUTEIIHHO
Menee 60% 2 HeynoBiieTBOpUTEIHHO

KonTpoabnas padora Ne3

BapuanTt Ne 1

CocTtaBUTh MaTEMaTUYECKUE MOJIETU 3a/1a4.

1. Ha 3BepodepMe MOTYT BBIpANTUBATHCS YEPHO-OYpHIC JIMCHIBI W TeCIbl. J[ims
obecrieueHus1 " HOPMaJbHBIX YCIOBUN UX BBIPALIMBAHUS UCIIOIB3YIOTCS TpU BUAA
kopMoB. KonnuecTBo KopMa KakJ10ro Bua, KOTOPOE JOHKHBI MOTY4YaTh JIUCULIBI U
necupl, IpuBeAeHO B Tabnuile. B Hell ke ykazaHo UMeronieecs: KOJIMYecTBO KopMma
KQXXJIOTO BUJIa, KOTOPOE MOXKET OBITh MCIOJIb30BaHO 3BepOdEepMOi, U MPUOLLIH OT
peanu3anuy OJHOM MIKYPKH JIMCULIBI U OJJHOM IIKYpKUIIECIIA.

Buasl kopma KonunuectBo emuuuny kopma, |Mmaromeecs
KOTOPO€ €KEJHEBHO JOJDKHBI |KOJHMYECTBO
MOJIy4aTh KopMa
JIMCULBI IECIIBI

| 2 3 180

I 4 1 240

i 6 7 426

[TpuOBLIL OT peanu3anuu OqHOU 16 12

IIKYPKH (JIEH. €]1.)

OnpenenuTh, CKOJBKO JIMCHUIl M CKOJIBKO TMECI[OB CJIEyeT BbIpalluBaTh Ha
3Bepodepme, 4TOOBI NPUOBLIL OT peaIM3alUK UX MKYPOK OblIa MAaKCUMAaJIbHOM.

2. ®upme HE0OXOAUMO M3rOTOBUTH HEe MeHee 40 3aroToBOK TuIa A U HE MEHee
20 3aroToBok THMHa B M3 cTaHgapTHBIX (OJUWHAKOBBIX) .JUCTOB >KecTH. Packpoii
KaXXJOTO JINCTAa >KECTH MOXHO OCYHIECTBUTH Tpemsi crocodamu. KommyecTBo
3arOoTOBOK KayKJIOTO THIA, MOJIYYaE€MbIX MPU PACKPOE OJHOTO JHUCTA MO KaXIOMY

12



croco0y M OTXOJIbI OT OJIHOTO JINCTA, MOJIydaeMble MPH U3TOTOBJICHUH 3arOTOBOK
KaXJIBIM criocoOoM J1aHbl B Tabmuiie. CKOJIBKO JTUCTOB HY)KHO PACKPOUTH KaXIbIM
Croco0oM, 4TOOBI yAOBIETBOPUTH MOTPEOHOCTh B 3arOTOBKAaX W YTOOBI OTXO/IBI
IpU 3TOM ObLTM MUHUMAJIbHBIMU?

3aroToBKU KoandecTBo 3aroTOBOK ITPH KaXKIOM CIIOCOOE pacKpos
1 crioco6 2 crioco6 3 crioco6

A 5) 2 7

B 4 7 5)

Otxoms! (1M?) 6 8 4

3. C mectu cenabckoxo3giictBeHHbIXx monen I11,I12,I13,114,I15,116 HyxHO
OTIPaBUTh COOpaHHYIO MINEHUIy Ha aBa daeBatopa D1 u Do, Kakum obpazom
HYXHO OpraHU30BaTh HEPEBO3KY MIICHULIBI, YTOOBI 3aTpartbl
ObMMUHUMANTBHBIMU? CTOMMOCTH TIEPEBO3KH (B JI€H. €1.) | TOHHBI MIIIEHUIIBI OT
KQXJ0ro TMOJsl A0 KaXKIOTO 3JIeBaTopa, KOJMYECTBO COOpPAHHOW .IMIIEHHIBI (B
TOHHAX) Ha KaXKJIOM I0JI€, KOJIMYECTBO NepepadaThiBA€MOM MIIEHUIBI (B TOHHAX)
Ha Ka)KJIOM dJIeBaTOpe MPUBEICHBI B TaOIHIIC:

3, 6] OtmpaBieHo
I11 15 18 24
I13 10 16 30
I13 21 12 40
114 8 22 18
I15 10 24 20
16 16 14 28
[TorpeGHOCTH 90 70 Bcero: 160
Bapuant Ne2
CocTaBUTh MaTeMaTUYECKUE MOJIEIH 3a7a4
1. Ilex ¢dabpuku BeIMyckaeT aBa Buaa uznenuid A u B. Ckoibko w3nenuit

KOKJIOIO0 BHJA -JOJDKHO  BBIIMYCKAaThCS — €XKEIHEBHO, UYTOOBI  IOJYYUTH
MaKCHUMaJIbHYIO PUObLTE. HeoOxouMple JaHHBIE HAXOASITCS B TaOIUIIE.

| |A |B |MaKCI/IM.BpeM$I paboTsI (4) |

13



[Ipubbms ot omHOro M3menus (1. e.) |3 2

Bpemst 06paboTku Ha cTaHke (1) 2 0 90
Bpems mramnoBk# (4) 0 2 80
Bpems nonupoBku (1) 8 3 390
Bpemst okpacku (9) 5 3 300

2. Tlpu oTKOpME >KHBOTHBIX Ka)XJI0€ KMBOTHOE JIOJDKHO MONYYHTHh HE MeHee 60
e]l. muTaTelbpHoro Bemiectsa A, He meHee 50 en. BemectBa B u He MeHee 12 en.
BemiectBa C. YKka3aHHBIC THTATEIbHBIC BEIIECTBA CONEPKATCS B TPEX BHUIAX
kopmoB. CoJiep)kaHue eIUHUIL TUTATEIbHOTO BEIIEeCTBa B | KI' KKJIOTO M3 BUIOB
KopMa mpuBeneHO B TaOmuie. COCTaBUTh JTHEBHOW pAIMOH, 00eCIIeUNBAIOIIHMA
TIOJTyYCHHE HEOOXOUMOT0 KOJIMYECTBA MUTATECIIbHBIX BEIICCTB MPU MUHUMAJIBHBIX
JTHEBHBIX 3aTparax, eciu IeHa 1 kr kopma | Buma cocrapisier 9 pyo., |l Buna -12
pyO., Il Buga - 10 pyo®.

I[TutaTtenbHbIe
KonuuectBo nut.BemiecTB B 1 Kr kopma
BEIIECTBA
| 1 11
A 8 10 9
B 9 4 6
C 1 4 3

JIBa xsie603aBoa X3 1 X3 BBINEKAIOT XJIEO U OTHPABIISIIOT €r0 B UETHIPE Mara3uHa
M1 M», M3, M4. Kakum o0pa3oM HY)KHO OPTaHH30BaTh MEPEBO3KY Xyieba, 4TOOBI
3arpaThl ObUIM MUHUMaJIbHBIMU? CTOMMOCTH NEPEBO3KU (B A€H. €1.) 1 TOHHBI
xmeba OT Kaxzaoro xjebo3aBofa J0 KaXJAOr0o MarashHa, KOJHUYECTBO
OTIPABIEHHOTO XJie0a (B TOHHAX) C KaXA0ro XJeb03aBo/ia U MOTPEOHOCTD B XJiebe

(B TOHHAX) KaXJ0Tr0 Mara3nHa IpUBEJICHBI B Ta0IHUIIE:

M1 |[M2 (M3 |M4 OTmpaBieHo
X31 50 75 30 60 54
X32 40 80 50 25 4,8
ITorpebHOCTH 3,2 2,6 2,0 204  |Bcero: 10,2
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BapuanT Ne3

CocTaBUTh MaTeMaTHYECKHE MOJIEITH 33134

1. Jlna mpoumsBojacTBa cTojOB U mkadoB MebOenbHas ¢adpuka HCIOIb3YET
pecypcel: apeBecuna (M%), JIaKOKpacouHble u3fenus (Kr), TPYJZOEMKOCTb
(uenoBeko-uackl). Hopma 3aTparT pecypcoB Ha OJHO H3JENHE KaXIOrO BHUA,
IpUOBLTE OT peaan3allii OJHOTO U3/ENUS KaXKI0TO BUAA (B IeH. €]1.), UMEIoIIeecs
KOJIMYECTBO KAXKJIOTO pecypca MpuBeieHbl B Tabnuiie. CKOIBKO CTOJIOB U CKOJIBKO
mKapoB HAZAO HM3TOTOBUTH, YTOOBI TOJYYUTh MAaKCUMAJIbHYIONPUOBIh OT HUX

peanuzamuu’?

Pecypchl Hopwmel 3atpar Ha ogHO Nmeromeecs
W3JIeNHe KOJI-BO PECypCcoB
Cron [xad

JpeBecrHa 0,3 0,5 26

JlakokpacouHble U3Aenus 2 3 126

TpymoeMKOCTh 8 12 1360

[Tpu6bLTL 90 110

2.B arenpe U3 HMMEIOMMXCS OJMHAKOBBIX OTPE30B MaTepHajga HEO0OXOIUMO
BbIpE3aTh BBIKPOMKM ueThlpex BuAOB A, B, C, /| B KOJIMYEeCTBE HE MEHEE
cootBeTcTBeHHO 17, 28,16,13. Kaxapiii oTpe3 Marepuana MOXKeET ObIThb pa3MeyeH
Ha BBIKpOMKHM JABYyMsi criocoOamu. KoiaumyecTBO MOJIyd4EHHBIX M3 OJHOTO OTpe3a
BBIKPOEK KaXJI0TO BHJIA TIPU KaXKJIOM U3 2-X CIOCOOOB, BEJIMYMHA OTXOJIOB IMpH
BBIKpPOMKE OJTHOTO KyCKa MO KaXKJAOMY M3 croco0oB gaHa B Tadymie. OnpeaenauTh
CKOJIbKO OTPE30B IO Ka)XXJIOMy M3 CIIOCOOOB HEOOXOIUMO pPa3METHUTh, UYTOOBI
YIOBJICTBOPHUTH MOTPEOHOCTh B BBIKpOMKAX KaXJOT0 BHAA W YTOOBI OTXOJbI IIPHU
3TOM OBLIIM MUHHMAaJIbHBIMHU.

Buibl BEIKpOWKH KonmdecTBO BBIKpOEGK IMPHU KaKOM CIIOCO0E.

1-11 crioco0 2-1 cioco0d

)=Hi- @ik
SIS
SIEICAES

Bennunna orxonos C 90 110

3. Opranuzanus OCymecTBISET MEPEBO3KY MaKapOH OBICTPOTO MPUTOTOBIICHUS C
tpex cknagoB Cl, C2, C3 Ha uerblpe ontoBeiXx pbiHKAa P1,P2 P3,P4- Kakum
00pa3oM HYXXHO OpraHuM30BaTh IMEPEBO3KY MaKapoH, 4YTOObI 3aTparbl ObLIU
MUHUMaJTbHBI? CTOMMOCTh MEPEBO3KH (B ACH. €7.) OJHOM KOPOOKHM MakapoH 0
KXKJIOT0 CKJIaJa U MOTPEOHOCTh B MakKapoHaX (KOJIMYECTBO KOPOOOK) KaKJO0ro
pBIHKA MPUBECHBI B TAOJIHUIIE.
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Pl P2 P3 P4 OTmpaBieHo

C1l 4 8 2 3 30
C2 2 3 5 6 40
C3 6 2 6 5 50

[TorpeGHOCTH 20 30 45 25 Bcero: 120

Bapuant Ne 4

CocTaBUTh MAaTEMATUYECKHUE MOJIETH 33/1a4.

1. Konautepckas ¢abpuka sl MpOU3BOJCTBAa Tpex BUAOB kapamenu A, B, u C
UCIIOJIb3YIOT TPU BHUJA CHIPbS: CaxapHbI IMECOK, MaTOKy U (PYKTOBOE IIOPE.
Hopwmpbl pacxona kaXaoro Buja ChIpbs MPUBENIEHBI B Tabnuie B Hel ke ykazaHo
o0lllee KOJIMYECTBO ChIPbSl KaXJOr0 BHJA, a TakKe MNpPHUBEJAEHA MPUOBIIb OT
peanu3anuu OAHOro Kr kapamenu. HailTu miaH mpou3BOACTBa, 00eCeUnBAOIIUN
MaKCHMAaJIbHYIONPUObIIb.

Bunel ceipps Hopwmpbl pacxopa ceipbs (kr) Ha 1 KT Kapamenu Oo1ee xKo-BO
CBIPbsI
A B C
CaxapHplii TECOK * 0,6 0,5 0,6 800
ITaroka 04 0,4 0,3 600
®pyKTOBOE TTIOpE - 0,1 0,1 120
[TpubbLIE OT peamu3anuu 1 kv |5 7 6
(meH. ex.)

2. H3BecTHO, YTO OTKOPM >KMBOTHBIX SKOHOMMYECKH BBITOJIEH NPHU YCJIOBUH,
KOT/Ja ’KUBOTHOE TOJTy4aeT B JHEBHOM pallMOHE HE MeHee 6 eTMHUIl TUTATEIBLHOTO
BelIeCTBa A, He MeHee 12 eMHUI] MUTAaTeNbHOTO BellecTBa B, He MeHee 4 eaunuUIl
nutarenbHoro Bemectsa C. {11 OoTKopMa »MBOTHBIX HCIIOJB3YETCS JBa BUJIA
kopmoB. Tabnuiia Moka3pIBaCT CKOJIBKO €IUHUIL KAXKIOTO MUTATEIHHOTO BEIIECTBA
coaepxkut 1 kr kopma. llena nmepBoro kopma 10 py6. 3a 1 kr, a eHa BTOpOro
kopma 16 py6. 3a 1 kr. Kakoe komM4uecTBO KaXXKIO0ro KOpMa HEOOXOIUMO
MCIIOJIB30BaTh, YTOOBI 3aTpaThl HA HETO OBUTM MUHUMAJTLHBIMU ?

Kopwm/ITut.BemecTBa | I

A 2 1
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3.Yetsipe cTpoutenbHbix 3aBoAa 31,32,33,34, mocTaBiIsIOT [IEMEHTHBIN pacTBOp Ha
Tpu ctpouTenbHbix miomaaku I11, I12, 13- Kakum o6pa3oM HY:KHO OpraHu30BaTh
NEPEeBO3KY LIEMEHTHOIO pacTBOpa, 4YTOOBI 3arpaThl ObUIM MUHUMAJIbHBIMH?
CrouMoCTh NEPEeBO30K (B JIEH. €/1.) ¢ KaXKJIOro 3aBojJia 0 KaKIOW IIIOIAIKK 1-i
TOHHBI PACTBOPA, KOJWYECTBO IMPOMU3BEIEHHOTO U OTIPYKEHHOrO0 pacTBopa (B
TOHHAaX) € KaXJOro 3aBojia, IMOTPeOHOCTh B pacTBOpe (B TOHHAX) KaxAOU
IUIOIIAJIKU ITPUBENIEHBI B Ta0IULIE:

. Io. I1s OtnpaByieHo
31 20. |18 16, 50
32 30 15 20 40
33 14 16 22 55
34 10 22 18 45
[Torpedrocts |70 55 65 Bcero: 190
BapuanTt Ne5

CocTaBUTh MaTEeMAaTHYECKUE MOJICTH 3a/1ay.

1. B mBeitHoM 1iexe umeetcs 84 M Tkanu. Ha mommB ojHOTO XanaTta Tpedyercs 4
M TKaHH, OAHOW KYpPTKH - 3 M, OJHUX Oprok -2M. M3BecTHO, 4TO XajaaToB HYKHO
U3rOTOBUTH HEe Oosee 14, KypTok - He Oonee 10, Oprok - He Oonee 11. Ckoabko
TpeOyeTCsl U3TOTOBUTH XaJIaTOB, KYPTOK M OPIOK, YTOOBI MOTYYUTh MAKCUMAIbHYIO
npuObLTh. M3BECTHO, YTO MPUOBLIL OT peaju3aluyd oJHoro xanara - 40 naeH. en.,
KypTKH - 30 zeH. en., Oprok - 35 neH. en.

2. Copnepxanue ButaMuHoB A 1 C B 1 kr ppykToB 3amano tabnuieir. CKOIbKO
BUIIIHU, CKOJIbKO aOpUKOCOB M CKOJIbKO TPYIIM CJIEAYET BKJIIOYUTH B JTHEBHOM
panuoH, 4ToObl B HEM OKa3ajoCh HE MEHee 6 MI' BUTaMHHa A- U HE MeHee 75 Mr
BuTamrHa C Npyu MUHUMAJIBHBIX 3aTparax, eciii 1 kr BumHu crout 20 neH. en., |
Kr abpukocoB 12 neH. en., 1 kr rpymm 10 geH. ef.

Buramunbsl/®pykTs A(mr) C(mr)
Bunins 3 150
AOGpHUKOCHI 24 75
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['pyma 8 100

3.®upma ocyliecTBIseT MEepeBO3Ky caxapa ¢ aByx ckiagoB Clu C2 B msTh
ToproBeix Touek T1 T2, T3, T4, T5. Kakum o0pa3oM HYKHO OpraHU30BaTh
NEPEeBO3KY caxapa, YTOObI 3aTpaThl ObUIM MUHUMATLHBIMU. CTOMMOCTH MEPEBO3KH
(B JIeH. ell.) ¢ KaXJOro Ckjaja /0 KaxJoh TOYkH | -TO Kr caxapa, KOJUYECTBO
OTIIPABIEHHOTO caxapa (B KI') ¢ KaXJI0ro CKIaja u MoTpeOHOCTh B caxape (B Kr) B
Ka)KJI0OM TOPTOBOM TOYKE MPUBEJCHBI B TAOIHIIE:

T1 T2 T3 T4 T5 OtmpaBieHo

C1 3 5 4 7 2 500

C2 4 3 5 2 6 600

[TorpebHOCTH 150 |200 |350 (100 |300 |[Bcero: 1100

BapuanTt Ne6

CocTtaBuTh MaTeMaTHYCCKUE MOJICIIN 3a/1a4

1. Jlns wmsroroBneHus 3-x BuAoB u3aenuid A, B, C ucnonb3yercsi TOKapHOe,
dbpe3epHOE U CBapOYHOE 000pya0BaHUE. 3aTpaThl BpeMEHH Ha 00pabOTKY OJHOTO
U3JIeHs I KaKJIOTO U3 TUIIOB 000PY/IOBaHUS yKa3aHbl B Tabnuie. B Helt ke
yKa3aH MaKCUMalbHBIM (OHJ pabouero BpeMEHU KaXKJAOTO U3  THUIOB
000pyI0BaHMS, a TAKXKe MPUOBLIL OT peaau3alii OJJHOTO U3JIETUs KaKI0ro BUJA.
Tpebyercst omnpenenuTh CKOJbBKO M3CIHN KaXJI0TO BUJIA -HYKHO H3FOTOBUTH
IpeANnpUsATHIO, YTOOBI MPUOBLIb OT peaau3aliy Obllla MAKCUMaIbHOM.

Tum o6opynoBanus 3aTpaThl BpeMeHH (4.) Ha oaHO u3aenue |OOmmid GoHT
pab.BpeMeHn 000pyI.
A B C (4.)
®pesepHoe 2 4 5 120
Toxapnoe 1 8 6 280
CBapounoe 7 4 5 240
[IpulGeLIb (HCH.C1I1.) 10 14 12

2. @upma 3aHUMAETCS COCTaBJICHUEM JIMETHI, COCTOSAIIECH U3 5 mpoaykToB. Jluera
JI0JKHA cojiepxath He MeHee 20 ef.-0enkos, 30 en. yrineBoios, 10 ex. xxupos u 40
en. BUTaMMHOB. Kak nemieBine Bcero ocymecTBuTh 3Ty auery? ConaepkaHue
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€JIMHUI] KaXKJI0ro MUTaTebHoro Bemectsa B 100 r kaxaoro npoaykra, riesa 100 r
Ka)KJIOTO MPOAYKTA (B JIeH. €/1.) YKa3aHbl B TAOJIUIIE:

Xnebd Cos Pri6a OpyKTHI Moioko
benkn 10 12 30 1 3
YrneBomapt 40 0 0 4 6
Kupst 1 8 3 0 4
Buramunst 2 2 4 14 2
Ilena (neH. ex.) 1,2 310 3,2 2,8 0,9

XKenesnast mopora OCyIIECTBISICT MEPEBO3KY YIS, AOOBITOrO Ha MATH IIaxTax
[I1,12,, I3, WII, I3 B aBa ropoma I'l m I'2 . Kakum oOGpa3oM HYKHO
OpraHu30BaTh TEPEBO3KY YIUIA, YTOOBI 3aTpaThl OBUTM MUHUMAIHHBIMH?
CrouMocTh MepeBO3KH (B JI€H. €/1.) 1 TOHHBI yIJig OT Ka)KJIOM IIaXThl JO KaXXJ0ro
ropojia, KOJIMYEeCTBO JOOBITOTO W OTIPABICHHOTO YIS (B ThIC. TOHH) C KaXKJIOU
axThl, MOTPEOHOCTh B yriae (B ThIC. TOHH) KaXXJOTO TOpojia MPUBEACHBI B
TabnuLe: .

T, I OtmpaBieHo
1, 500 |300 |20
18P 150 |700 |14
T3 200 (400 (18
14 350 |500 |20
s 820 |240 |24
[TorpebHOCTD 52 44 Bcero: 96

Bpems Ha BbInOJIHeHUE: 45 MMH.
IlepeyeHb 00bEKTOB KOHTPOJIS

HaumeHnoBanue 00beKTOB OcHOBHBIE OKA3aTeIH OLIEHKH pe3yJibTaTa
KOHTPOJIsI M OLIEHKH
V2 .Pemats mpuKIIaaHbIe 3a/1a44 B -CocTaBiieHHE MaTEMAaTHYECKUX MOl
obacTu poeccuoHaIbHOM 3a/1a4 JJUHEHMHOT 0 IPOrpaMMHUPOBAHHUS.
nesrenbHocTd B cpene MathCAD.
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3.1.20CHOBHBIX METOJIOB PELICHUS --Mcnonbs30BaHue amnmnapara MaTeMaTH4ECKOr 0O
MPUKJIAIHBIX 3a/1a4 C penaxkTopa Juisl IpUKIaJIHbIX 3a1a4.
TTOMOIIIBIOKOMITBIOTEPHON MPOTPaMMBbI
«Mathcad» B obnactu
npoheCCUOHATBLHON JeSITENIbHOCTH.

KonTpoabnas padoraNed
Bapuanr 1

5
1. Beruucinuth npeaes QyHKIHu: lirr(l) (1+4+3-x)x
X

o A
2. Haiit mpou3BOAHYIO (PYHKIIUH, BEIYUCITUTh €€ 3HAUCHUE NP t = 5"

f(x) =3 (cos(2-t))?

2 x
3. BbluucauTh UHTETpAT: fo )

4. TToctpouts rpaduk pyukuum:y(x) == x3 + 3-x% — 2

5. CocTaBUTh MOJIEIb U PEILIUTH 3a7a4y.

B mBeitnom nexe umeercs 84 M Tkanu. Ha mommuB omHoro xanmata Tpedyercs 4 M
TKaHH, OJHOU KypTKH-3M, OJHUX OpIOK-2C¢. XajaaToB HYXXKHO CIIHTHh He Oonee 14,
KypTok- He Oosee 10, Oprok- He Oonee 11. Ilpubpuib OT peanmu3anMKu OJHOTO
xanata- 40 neH.es., OAHOM KypTKU- 45 neH.el., oHux Oprok- 35 aeH.eq. CKOIBKO
HY)KHO CIIUTh XaJlaTOB, KYpPTOK M OpIOK, YTOOBI TMOJYYUTh MaKCUMAJIbHYIO
pUOBLIL?

Yka3zanme: B 3amanuax 1,2,3- B oTBeTax MOJYYUTh JIEUCTBUTEIBLHOE 4HUCTIO0. B
3Q/IaHUH 2- HaWJICHHYIO TIPOU3BOJIHYIO, IIPH HEOOXOIUMOCTH, YIIPOCTUTH, & 3aTeM
HAWTHU €€ 3HauCHUE B JAHHOM TOUKE.

Bapuanr 2

1. Beraucnuts npeaen pyakouu:  lim 2:x%+5x-3
. ped Y HICHIH: x——33x%2+10—x+3

2. Haiitu mpou3BOAHYIO (PYHKIIMHU, BEIYUCIUTD €€ 3HaUeHue npu t = 2 :

2
f@®) =In

t+1
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A
3e x+2,x

3. BbrunciuTe uHTETpAL: [ X de

4. TToctpouTts rpaduk pyaknuu:y(x) = 2% — x

5. CocTaBUTh MOJIENIb U PEUIUTH 3a/a4Yy.

[Ipn oTKOpME >KMBOTHBIX Ka)KJI0€ W3 HUX JOJDKHO MOJY4YUTh HEe MeHee 60 e
NUTaTEIbHOrO0 BemecTBa A, He MeHee 50 el. mUTaTeNbHOTO BeulecTBa B, u He
MeHee 12 en. murtarenbHOro BemiectBa C. YKa3aHHbIE BEIECTBA COJEPKATHCS B
Tpex kopmax K1,K2, K3. Conepxanue eIUHHUIL KaXJ0TO MUTATEIbHOTO BEIIECTBA
B OJTHOM KTI' K&KJIOTO KOpMa mpuBeaeHO B Tabiure. COCTaBUTh JHEBHOW PaIlHOH,
o0ecrnieunBaONINI MOJIy4YeHUE HEOOXO0IUMOr0 KOJIMYECTBA MUTATEIIHHBIX BEIIECTB
P MUHUMAJIbHBIX 3aTpaTax, eclii CTOMMOCTh 1 kr kopMma 1 coctasiuser 1,3 pyoO.,
kopm 2- 0,8 py6., kopma 3-1 py0.

[TurarenbHOE KonnuecTBo muTaTeIbHBIX BEMIECTB B 1 KT KOpMa
BemiectBa K1 K2 K3

A 8 10 9

B 9 4 6

C 1 0 6

Yka3zanme: B 3amanuax 1,2,3- B oTBeTax NOJYYUTH JIEUCTBUTEIBHOE 4UCIO. B
3aJaHuu 2- HaWJICHHYIO MPOU3BOJAHYIO, TP HEOOXOIUMOCTH, YIPOCTUTh, a
3aTEM HalTH €€ 3HaueHHE B JaHHOM TOYKE.

Bapuant 3

Vx+4-2

1. Beruucnuts npenen pynkmun: lim
x—0 X

2. Haiit npou3BOAHYIO (PYHKIMHU, BEIYUCIUTD €€ 3HaueHue npu t = 1 :
2
ft) =4-et"2
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T 2
3. BbI4MCINTH HHTETPALL: [7 @ dx
6

2-In(x)
x

4. IToctpouts rpaduk pyHKuu:y(x) =

5. CocTaBUTh MOJIENb U PELIUTH 3a/1a4y.

XKenesnast mopora oCymiecTBISET EPEBO3KY YIJIsl, TOOBITOTO HA YETHIPEX IMIAXTaX
[II1,1102,1103,11;, B 1Ba ropoaa I'l u I'2. CtouMocTh nepeBo3ku 1 TOHHBI yriis (B
JIEH.€/.) C KaXJIOM MIAaXThl B KaXKJbId ropoj, KOJUYECTBO YIJIs, KOTOPOE HYXKHO
OTHPABUTH C KAXJOM MaxThl (B TOHHAX) U NOTPEOHOCTH B yriie Kaxa0ro ropojaa (B
TOHHAX) YyIJI, KOTOPOE€ HYKHO OTHPAaBUTh C KaXXJOW IIAXThl (B TOHHAX) H
NOTpeOHOCTh B YIJIE KaXJ0ro ropoja (B TOHHaX) mpuBeleHbl B Taonuie. Kakum
00pa3oM opraHM30BaTh MEPEBO3KY YIJIsA, YTOOBI 3aTPATHI OBLIIM MUHUMATbHBIMHU?

I'opona I'l 2
OtnpaBneHo(T)
[ITaxTbI
L1 560 470 20
112 150 100 14
[113 290 210 18
1114 620 530 20
[ToTpedbHOCTH(T) 40 32 Bcero:
72

Yka3zanme: B 3amanuax 1,2,3- B oTBeTax MOJYYUTh JEUCTBUTEIBLHOE 4uCIO0. B
3Q/IaHUU 2- HaWJICHHYIO TIPOU3BOJIHYIO, IIPH HEOOXOIUMOCTH, YIIPOCTUThH, & 3aTeM
HaWTHU €€ 3HauCHUE B JAHHOM TOUKE.

Bapuanr 4

2-sin(3x)

1. Beruncnuts npeaen ¢pynkmun: lim
x—0 5-x

2. Haiit mpou3BOAHYIO (PYHKIIMH, BEIYUCIUTH €€ 3HaueHue npu t = 1:

22



3 4_—x+4-

3. BpIYMCINTH HHTETPAT: fz

4. Toctpouts rpaduk pyukuun:y(x) == x* —5-x% + 4

5. CocTaBUTh MOJIETb M PELINUTH 3a]1auy.
LexnpeAnpusTUABBINYCKACTU3ICIHSIIBYXBUIOB: AuB.
[TpubsimboTpeanu3anuunogHoronsaenusiBuaaA pasaa 300 nen. ex., B - 200 nmen.
en. CKOJIbKOU3AETMIHKaX 10T OBUAAHYKHOBBIITYCTUTH. YTOOBIIOIYYUTh
MaKCHUMaJIbHYONpUObLUTE? HeoOXoaumble1TaHHBIEHaX0IATCABTAOIUIIE.

Buno6paborkuBpemsinaoopaboTkyoaHoronsaenus (1)  MakcuMmaibHOEBpEeMApadoT

bl (4)
A B
Cranounas 2 0 90
[IITammoBka 0 2 52
[TonupoBka 8 3 390
[Tokpacka 5 3 300

Ykazanue: B 3amanusx 1,2,3- B oTBeTax MOMYyYUTh JEHCTBUTEIbHOE uucio. B
3a/1aHUU 2- HaWJICHHYIO NPOU3BOJHYIO, IPU HEOOXOJUMOCTH, YIIPOCTUTh, & 3aTEM
HaWTH €€ 3HaYeHHE B JTAaHHOU TOUKE.

Bapuanr 5

1. Beraucnuts npegen Gynkuum: lim Sl
. pen YHKI( D lim

2. Haiitu mpou3BOAHYIO (PYHKITUH, BEIYUCTUTH €€ 3HaueHue mpu t = 0,5:
flx) =5t

T
3

3. Borumcnuts uaTerpan: [3 e°S™ - sin(x) dx

0

10-x
xZ+1

4. IToctpouts rpaduk pyHKIuU:y(x) =

5. CocTaBUTHMOIENBUPEIINTH3a1auy.

N301mHakoBEIXIIMCTOB()AHEPHIHYKHOBBIPE3aTh3ar OTOBKUYETHIPEXBUIOBA,
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B, C, /[BkommuectBe cooTBeTcTBeHHOHeMeHee 40, 48, 64 wu 20.
KaxnpritnuctMoxHOpa3pe3aThbHA3arOTOBKUABYMICIIOCOOAMHU.

Heo06xomumble 1aHHBICTIPUBEACHBIBTA0IHIIC.

CKOJIbKOJTMCTOBIOKAK IOMYHUICIIOCOOOBHYKHOPA3pe3aTh,
YTOOBITIOTYYUTHHEOOX0JMMOEKOINYECTBO3aIr OTOBOKMYTOOBIOTX O ILITPUITOMOBLITN

MMHHUMAaIbHBIMU ?

BunzaroroBku KonuyecTB03aroroBo  MpUKak10MCIIOCOOU30/ITHOT OJTHCTA
K
1-priicioco6 2-0iicIioco0

A 3 4

B 6 5

C 2 8

hi§ 5 0

BenmunHaoTx0m0B (KB. CM) 270 330

Ykazanue. Bzamanuax 1,2,3 - BOTBETaXmoy4UTbACHCTBUTEIBHOEUYUCIIO.

B3aganum 2 - HaiJIeHHYI0 MPOU3BOJHYIO, NPUHEOOXOJIMMOCTH, YIPOCTUTh,

a3aTeMHalTHEeE3HAUYCHHEBIAaHHONTOYKE.

Bapuanr 6
x=2

1. Beruuciaute npeaed Kiuy: lim ———
p & q)yH a x—2 3{/9?—3\/5

2. Haiit npou3BOAHYIO (PYHKIIMH, BEIYUCTUTH €€ 3HaueHue npu t = 0,125:
2-atan(4-t)
fo0) =2

19

1
3. Bbruncnute uaTerpal: [ 2. (x? + 8)3 - xdx

0

12Vx2+4

4. IToctpouts rpaduk pyHkuu:y(x) = xz—il

5. CocTaBUTHMOICIBUPEIINTH3a/1auy.
dupmaocyiiecTBiIseTIIepeBO3KycaxapacaByxckinanoBC1uC2
BueTbipetoproBeieToukuT1l, T2, T3uT4. KakopranuzoBaTeliepeBO3Kycaxapa,
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YTOOBI3aTPAThIHAHEEOBTUMUHUMATBHBIMUA?  CTOUMOCTBIIEPEBO3KH | -roKrcaxapa

(BIeH. el.)

CKa’KJIOTOCKJIaJ1aIOKaK JOMTOPrOBOUTOYKH,

KOJIMYCCTBOOTIIPABIICHHOI'OCKAXKI0I'0O

CKJIa/1acaxapaunoTpeOHOCThKAKAOHTOPTOBOMTOUKHECAXapETPUBEICHBIBTAOIHIIE.

ToprossieTouku Ckiaibl Tl T2 T3 T4 OTtnpaBneHo(Kr)

Cl 0,3 0,6 0,8 0.7 3500

C2 0,4 0,8 1,0 0,2 4500

[ToTpeGHOCTH (KT) 1500 2000 3500 1000 Bcero: 8000
Ykazanue. B3amanusix 1,2,3 -  BOTBETaXmoOJyYUTbACHCTBUTEIBHOEUYUCIIO.

B3aganun 2 - HaiijieHHYI0 NPOW3BOJHYIO, MPUHEOOXOJAUMOCTH, YIPOCTUTH,
azaTeMHalTHEeE3HAaUYeHUEBIAaHHONTOYKE.

Bpems Ha BbInoJIHeHHEe: 45 MUH.

IIepeyeHb 00BbEKTOB KOHTPOJIA

HaumeHoBanue 00beKTOB
KOHTPOJIA H OICHKH

OcHOBHBIE NMOKA3aTeIN OlleHKH pe3dyjabTartra

V1.2. Pemarts 3agaun
MAaTEMATHYECKOr0 aHaJIn3a.

— Bolunciienue npeaenoB npou3BOIHBIX
,JAHTETPAIIOB C TEKCTOBHIMA KOMMEHTAPUSIMH. -
Pemenue ypaBHEeHMI U HEPABEHCTB C
TEKCTOBBIMA KOMMEHTApPUSIMH.

V2.Pemiath npukiiagHbIe 3a/1a44 B
obacTu pohecCHOHaIbH O
nestenbHocTd B cpene MathCAD.

— JlemoHCTpanus pemeHue 3aaad JMHEHHOro
nporpammupoBanus B cpene MC.

YHnBepcanLHaﬂ IHIKaJa OI€HKHU Oﬁpa3OBaTeJILHLIX JOCTHKEHHUH.

[TporeHT pe3ynbTaTUBHOCTU KauecTtBeHHast OlleHKa YPOBHS OJTOTOBKH
(IpaBUJIBLHBIX OTBETOB) bann (otmeTka) BepOanpHblii aHaior
95 - 100% B OTnuuHO
94 — 75% 4 Xopoio
74 — 60% 3 Y IOBJICTBOPUTEIIEHO
menee 60% 2 Heynosnersopureins
HO
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4 MATEPHAJIBI IJI1 MIPOMEXYTOYHOM ATTECTAIIMHU 10

YYEBHOW JJUCHUATIIMHE

Omnpoc Nel
Texcr 3axanus:

1 CdopmynupoBaTh OCHOBHbIE QYHKIIMU MOHATUN «BU3UPY, «KITIOLIKAY,
«JIaIOTIIKaY

2 llepeuncianTh CIOCOOBI U3MEHEHUS MTAPAMETPOB «KITIOIITKID .

3 Tlepeuncnuts GyHKIMOHATIBHBIE BO3MOKHOCTH KHOIIOK OKHA
«Kanbkynsarop»

4 CdhopmynupoBaTh CIIOCOOBI MEpexo/ia K TEKCTOBOW 00J1acT U 00paTHO K
MaTeMaTUYECKON 00IacTH.

5 TlepeuncanTh GyHKIIMOHATHHBIE BO3MOKHOCTH KHOTIOK OKHa
«CHUMBOJILHBIE»

6 IlepeunciauTh QyHKIIMOHAIHHBIC BO3MOKHOCTH KHOTIOK OKHa «bysesa
anredpay»

7 CdhopmynupoBaTh aJITOPUTM PEIICHUs YPaBHEHUM, CUCTEM ypaBHEHUI,
HEPABEHCTB C TIOMOIIBIO CITyKeOHbIX citoB Given-Find.

8 CdopmynupoBaTh AITOPUTM PEIICHUS YPAaBHEHU, CUCTEM ypaBHEHHI,
HEPaBEHCTB C TIOMOIIIbIooIIepaTopasolve.

9 TIlepeuncanTh GyHKIIMOHATHHBIE BO3MOKHOCTH KHOTIOK OKHA
«MareMaTH4eCKHii aHAIIN3Y.

10 Onucarb ciocoObl peakTUpoBaHus rpaduka GyHKIUH.

11 CopmynupoBaTh aaropuT™M HaXOXKJICHUS YPABHEHUN aCUMITOT U METO IbI
HaXOXJIeHUsA uX B pemakrope Mathcad.

12 Tlepeuncnuth TUIBI 33124 JIUHEWHOTO TPOTrPAMMHUPOBAHHUS.

13 CdhopmynupoBath 37€MEHTH MATEMATHUYECKON MOJIENH 3a1a4 JTUHEHHOTO
IPOrPaMMHUPOBAHUS.

14 VI310KUTh aNTOPUTM pEIIeHUs 3a/1a4 O TUIAHUPOBAHUH MPOU3BOJICTBA U
3a/1a4y ONTUMAJIbHBIX TEXHOJIOTHMA.

15 M310KUTh aNrOpuT™M peLIeHUs] TPAHCIIOPTHOM 3a4auu.

Bpewms BoinosiHenunsi: 20 MuH.

IlepeyeHb 00bEKTOB KOHTPOJIA

HaumeHnoBanmne 00beKTOB OcHOBHbBIE TOKA3aTeJU OLIEHKH pe3yJbTaTa
KOHTPOJISAA M OLIEHKH
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31.OCHOBHBIE METO/IbI PEIICHUS -ITepeuncienre OCHOBHBIX JIEMEHTOB

MPUKIAIHBIX 33]]a4 C [IOMOIIbIO penaxkropa.
KOMITBIOTEPHOM MTPOrpaMMBbl -N3n0XeHue CTPYKTYphl MaTeMaTHUECKOU
«Mathcad» B o6nactu MOJIEJIY 3a/1a4 JIMHEHHOT O POrpaMMHPOBAHHS.

npoecCHOHaTBEHOMN ACSITEIHPHOCTH.

Kpurepuu ouenkmu:

5

- OIIEHKA «OTJIMYHO» BBICTABIISETCS OOYydYAIOIIEMYCs, €CJIM €ro OTBeT 0e3
OIMOOK,

- OIIEHKA «XOPOIIIO» BBICTABISAETCS 00yUJaIOIIEMYCsl, €CITH OH JOMYCTHII OJTHY
OILINOKY,

- OIIEHKAa «YIOBJICTBOPUTEIHHO» BBICTABISACTCS OOYYAIOIIEMYCS, €CIIA OH
JIOTTYCTHII JIBE OLIUOKH,

- OIICHKA «HEYIOBJICTBOPUTEIHLHO» BBICTABIISACTCS OOYydJarOIMEMYyCs, €ClId OH
JOTYCTHIT 00Jiee ABYX OIIHUOOK.

CIIUCOK UCITOJIB30BAHHBIX UCTOYHUKOB
OCHOBHBIE HCTOYHUKH:

1 HurepaktuBHble cuctembl Scilab, Matlab, Mathcad [DnekTpoHHBIH
pecypc] : ydebHoe mocodue / W.E. Ilnemumuckas [u ap.]. — DIEKTPOH.
TEKCTOBBIE JAHHBIE. — Kazans: Kazanckuit HAIIMOHAJIbHBIN
UCCIIeI0BAaTEIbCKUI TEXHOIOTHUECKi yHuBepeuret, 2014, — 195 ¢. — 978-5-
7882-1715-4. — Pexum goctyma: http://www.iprbookshop.ru/62173.html

2 Metoapl onTUMH3alMKU [DJIEKTPOHHBIA pecypc]| : yueOHoe mocooue /
E.K. EpmioB [u ap.]. — OnexkTpoH. TekcToBbie nanHbie. — CII6. : CaHkr-
[TerepOyprekuit roCyJIapCTBEHHbIN APXUTEKTYPHO-CTPOUTEIBHBIN
yauBepcurtetr, ObC ACB, 2016. — 89 c. — 978-5-9227-0597-4. — Pexum
nocryma: http://www.iprbookshop.ru/63634.html

JIonOJIHUTENIbHBIE HCTOYHUKMU:

1 IlaBnoBa O.A. Pemenue 3amau ma DBM: MathCAD [DnekTpoHHBI
pecypc] : mpaktukym / O.A. TlaBmoBa. — DIEKTpOH. TEKCTOBBIC JaHHBIC. —
CaparoB: By3osckoe obpazoBanue, 2018. — 53 ¢. — 978-5-4487-0240-2. —
Pexxum nocryna: http://www.iprbookshop.ru/75275. . html

2 Spoukas E.B. DKOHOMHUKO-MaTEMAaTHUUYECKUE METO/IbI u
MOJCIIMPOBaHUE [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue / E.B. Spomkas.
— DJIEeKTpOH. TeKCTOBbIE HaHHble. — CapatoB: Aul Ilu Jp Menma, 2018. —
227 C. — 978-5-4486-0074-6. — Pexum JocTyna:
http://www.iprbookshop.ru/69291

3 OOume Bompockl MaTeMaTUKH. Maremartuueckas Joruka. Teopus
yucen.  Anrebpa.  Tomosorusa.  T'eomerpusi.  [Tekct]/  Yupeautenb
Bcepoccuiickuiif MHCTUTYT HaydHOH U TexHu4eckoi mHpopMmaruu Poccuiickoi
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axkanemuu Hayk (BUHUTU PAH). — M.: «ITPO-ITPECCy, 2014-2018.

6 KPUTEPUU ®OPMUPOBAHUSA OLHEHKHU IO KAXKIOMY

OLHEHOYHOMY CPEJACTBY

YHuBepcaJbHas WIKAJA OLEHKH 00Pa30BATEJbHbBIX 10CTH/KCHHH.

IIpouent KauecTBeHHas O11eHKa YPOBHS NOATOTOBKH
pe3yJIbTAaTUBHOCTHU bann (otmeTka) BepOanbHbrii
(TIpaBUIILHBIX OTBETOB) aHajor
95 —100% 5 OTan4HO
94 — 75% 4 XopoIio
74 — 60% 3 VY nosneTBopuTen
bHO
MeHee 60% 2 Heynosnetsopur
€JIBHO

7 KOOU®UKATOP KOHTPOJIbHBIX 3AJAHUI

Ne n/n Tun oyenounozco Kpamxkas xapaxmepucmuxa Ilpeocmasnenue
Koo cpeocmea OYEeHOYHO20 CpeodCcmea OYEHOUHO20 cpedcmaa 8
OYeHOUH ¢onoe
020
cpeocme
a
1. HenoBast u/unu ponesast | CoBMeCTHas JeSITEIbHOCTh TIpynnsl | Tema (mpoGiiema),
urpa o0ydJaromuxcs M TPENoAaBaTeNis MOJA | KOHIENIUs, poId U
yIOpaBJICHUEM  MpenojaBareist ¢ | OKUJAEMbIHA pe3yabTaT
LENBI0  pelleHuss  y4yeOHbIX U
po¢heCCUOHATBHO-OpPUEHTUPOBAHHBIX
3ama4 myTeM UTPOBOTO
MOJICTTUPOBAHUS peanbHOi
npobseMHol curyanuu. IlozBomsieT
OLICHMBATh YMEHHE aHAIM3HPOBATH U
pemiaTth TUTINYHBIC
npoeccuoHaIbHBIC 3a]aUl
2. Keiic-3amaua YueOHbIit Marepual nojaercs | 3ajaHusi ISl PEIIeHUs
CTyJIEHTaM B BUJE MpoOiemM (KelcoB), | KeHc - 3a1auun
B KOTOPBIX oOyyaromumcst

MpEeJUIaraeTcsi OCMBICIUTD PEATbHYIO
npo(eCCUOHATBHYIO CUTYaLUIO  JUIS
peleHnst JaHHOM MpoOeMBbl. 3HAHHS
pHoOpeTaroTCs B pe3ynbTaTe
AKTMBHOM W TBOPYECKOH pabOTHI:
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CaMOCTOSITENIFHOTO  OCYILECTBJICHUS
Henenonaranus, coopa HeoOXoauMon
uH(popMaIMU, €e aHalaW3a C Pa3HbBIX
TOYECK 3pC€HUA, BBIIBHUKCHU S
TUIOTE3bl, BBIBOJIOB, 3aKIIOYCHHS,
CaMOKOHTpOJISI IpoLecca IMOITY4EHHUS
3HaHUH U €0 pe3yabTaToB.

Komnoksuym CpenctBo KOHTPOJIS ycBoeHust | Borpocs! mo Temam /
y4eOHOro Marepuana TEeMBI, pas3jiena | pasjenam TUCIIHUILTHHBI
WIIN paszenoB JMCHUIUINHEL, | WA
OpPraHU30BaHHOE KaK yueOHOE 3aHATHE | MPO(eCCHOHATEHOTO
B BUJIE cobecemoBaHUs | MOTYJIS
IpernosiaBaTessi ¢ 00yJarOIUMHUCS.

KonTtponbHas pabora CpenctBo IIPOBEPKU ymenuit | Kommnekr

MPUMEHSATH TONTYYEHHBIC 3HAHUS IS
pEIICHUS 3a/1a4d OMPEIEICHHOr0 THIIa
110 TEME WK pa3aeny

KOHTPOJBHBIX 33JaHUHN
10 BapHaHTaM

Kpyrnbiii croi, | OneHouHble cpeacTBa, no3posswonume | [lepeueHpb
JMCKYyCCHSs, THCITYT, | BKIIIOUUTh OOYYAIOIIUXCS B TPOIECC | AMCKYCCHOHHBIX TeM
nebatbl 00CYX/IEeHUsI ~ CIOPHOTO  BOIpOCa, | JUIs MIPOBEICHUS
npoOJieMbl M OIEHUTh WX YMCHHE | KPYIJIOro cTona,
apryMEeHTHPOBATH COOCTBEHHYIO | TUCKYCCHUU,  JTUCIYTa,
TOUKY 3PCHHSI nebaToB
[Toptdonuno IleneBas mombopka paboT crynenta, | CTpykTrypa nopTdonmo
packpbIBarolias €ro WHANBUAYAIbHbBIE
oOpa3zoBarenbHble  JOCTHXKEHUS B
OIHOM WM HECKOJbKHX YYCOHBIX
TUCIHUIUIMH, B MpoQeccruoHAIbHOM
MOJYJIE.
[Ipoekt Koneunsrii mpoaykr, momydaemblii B | Tema rpymnmoBbIX W/wim
pe3yabTare TUTAHUPOBAHHUS U | MHAWBHUIyaTbHBIX
BBHITIOJTHEHHSI KOMIUIEKCA YYE€OHBIX W | IPOCKTOB
HCCIIEZIOBATEIBCKUX 3aJIaHuH.
[To3Bomnsier OLIEHUTh YMEHUS
oOy4Jaronmxcs CaMOCTOSATENbHO
KOHCTPYMpPOBaTh CBOM 3HaHUSA B
MpOIECCe  PElIeHUs MPAKTUYECKUX

3a/1a4 ¥ npobiaeM, OpUEHTHUPOBATHCS B
WH()OPMAITMOHHOM TIPOCTPAHCTBE H
YPOBEHB c(OpMHPOBAHHOCTH
AHATUTUYECKUX, HCCIEAOBATEIHCKUX
HABBIKOB, HABBIKOB MPAKTHYECKOTO H
TBOPYECKOTO  MBIIUICHUS.  MoOXeT
BBITIOJHATHCS B MHAUBHUAYATLHOM
MOPSJIKE WJIA TPYIIION 00yJarOIINXCs.

Pacuerno-rpaduueckas
pabora

CpenctBo MIPOBEPKHU YMEHUH
MPUMEHATh IOJIyYCHHbIE 3HAHUS 110
3apaHee ONMPEICICHHOW METOAUKE IS
pelieHus 3ajad  WIM 33JaHui 10
MOJAYJIIO WU AUCLUIUIMHE B IIEJIOM.

KoMmmmekr 3amanuit mig
BBIIIOJIHEHUSI PACUYETHO-
rpaduyaeckoit paboTsI
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Pedepar

[TpomykT camMoCTOSATEILHON pPaboThI

CTYAEHTa, MpPEeJICTaBIAOIIMA CcoOon
KpaTKOC HU3JIOKCHHUC B MNHWCbBMCHHOM
BHUC IMMOJTYYCHHBIX PE3YJIBTATOB
TEOPETUYECKOT 0 aHaIM3a
ONpPENEICHHOW TEMBI, TJ€ aBTOp
packpelBaeT  CyTb  HCCIEIyeMOU
npoOieMbl, HPUBOAUT  PA3IUYHBIE

TOYKH 3PCHHA, 4 TAKIKC COOCTBEHHEIC
B3TJIs bl HA HEC.

Tewmbr pedepaToB

10.

Jloknaz, cooOlIeHne

[TponyKT caMOCTOSITEIbHON pabOThI
CTYJIEHTa, TPEACTABISAIOMMN c0o00i
nyOoInyHOe BBICTYIUIEHUE 110
IPE/ICTABICHUIO MOJTyYSHHBIX
pEe3yAbTATOB PELIECHUS OINPEICICHHON
TEMBI.

Tembr
coo01eHnit

JIOKJIaJ0B,

11.

Tect

CpencTBo KOHTpOJISA, HAIIPABIEHHOE
Ha IIPOBEPKY YPOBHS OCBOCHMS
KOHTPOJUPYEMOI'0 TEOPETUIECKOT O U
IIPAKTUYECKOI 0 MaTepuaa 1o
JUJIAKTUYECKUM €MHUIIAM
JUCIUIUINHBI U
poQecCuoHaNbHOI0 MOAYJIS.
Cucrema cTaHIapTU3UPOBAHHBIX
3aJIaHUH, TTO3BOJIIONTAS
aBTOMATHU3UPOBATh IIPOLENYPY
U3MEPEHUs YPOBHS 3HAHUM U YMEHUU
00yJarIIMXCs

Donn
3aJaHul

TCCTOBbBIX

12.

Occe

CpenctBo, MO3BOJAIONIEE OIEHUTH
yMeHue 0Oyyaromerocsi MUCbMEHHO
W3J1arath CyThb MMOCTABJIEHHON
poOIEMBIL, CaMOCTOSITENILHO
IPOBOJMTH AHAJIU3 ATOM MPOOIIEMBI.

Tematuka 3cce

13.

[TpakTnyeckne  pabOTHI
(TIpaKTHYECKOE 3aaHHE)

OT0 3a7aHusl, C TOMOIIbIO KOTOPBIX Y
YYaIuxcst dhopmupyrOTCS u
pa3BUBAIOTCS MPaBUIIbHEIC
MPAKTUYECKUE IEVCTBHUS.

Bunsr: HaOJII0IeHNE,
H3MepeHue, OIIBIT,
KOHCTPYHPOBaHUE H Jp.
3alaHus VTS
MPAKTUYECKUX PabOT

14.

JlaGopatopHbie paboThI

DTO TpOBEACHHE YYAIIUMHUCS IO
3aJJaHUI0 TIPETIOAABATENS OIBITOB C
UCTIOJIb30BaHHEM puOOpOB,
MMPUMCHCHUCM HUHCTPYMCHTOB )41
JIpyrux TEXHUYECKHUX
MIPUCTIOCOOJICHHI.

3amanus ISt
nmabopaTopHEIX PaboT

15.

Ot4eThI 1O IpakKTUKamM

CpencTtBo KOHTPOJS, MO3BOJISIONIAS
oOyuJaromemMycst TpOJACMOHCTPUPOBATH
0000IICHHBIC 3HAHUSA, YMEHUS U
MPAKTHYECKUN OMBIT, IPHOOPETECHHBIE
32 BpeMsl TPOXOXICHHUS Y4YCOHOW W
MPOU3BOJICTBEHHON MNpPakTUK. OTYEThI
1o MPaKTHUKaM MO3BOJISTIOT
KOHTPOJIMPOBATh B IIEJIOM YCBOCHHE

Bunsl pabor u 3aganHus
Ha y4eOHYIO0 u
MIPOU3BOJCTBEHHYIO
MPAKTUKY
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OK u IIK o6o3uauenssix B OITOII.

16. 3amanue Ha BKP | [lepeuenr ~ ocHOBHBIX  Bompocos, | BKP CITIO
(TUTIIOMHBIN IIPOEKT, | KOTOPbIE JOKHBI OBITH PACKPBITHI B
IUIUIOMHas padoTa) pabore, a TakkKe YKa3aHMs Ha
OCHOBHBIE MH(POPMAaLIMOHHbIE
MCTOYHUKHU.
17. Omnpoc CpencrtBo KOHTpPOJIA 3HaHuM, | COUCOK BONpPOCOB IO
HOJTYYEHHBIX Ha 3aHATHH TeMe/TeMaM
JMCLUTUIMHBI, WIn
podecCuOHANBHOT O
MOJTyJIs
18. ITepeuens Bompocos(uis | CpeactBo KOHTPOJIS 3HaHui, | CIICOK BOIIPOCOB
9K3aMeHa,3a4uETa) MOJTYYCHHBIX B pPE3yJIbTaTe HM3y4YCHUs
JUCLHUIUIMHBL,  IPOQECCHOHANTBHOIO
MOTYJIs
19. [lepeuens 3amanuii (st | CpenctBo KOHTPOJIS ymenui, | Criucok 3a1anuii

JK3aMeHa,3a4ETa)

MPAKTHYECKOI'0 OIbITA MOJIYYCHHBIX B
pe3ynapTaTe W3y4YeHUs JAUCHUIIINHBL,
poheCCHOHATBHOTO MOYJIS

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY,
3aBeaytoLwmii METOANYECKUM KaBUHETOM

®reoy BO "PreTy", PFP%-, naskoB AnekcaHap Hukonaesuy,
3aM. ampektopa PCCK «PIPTY» no YP

YTBEPXJEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa,
[vnpekTtop PCCK «PIPTY»

Onepatop 340 000 "KomnaHus "TeH3op"

04.07.23 17:15 MNpocTas nognucb
(MSK)

04.07.23 17:20 MNpocTas noanucb
(MSK)

04.07.23 17:25 Mpocras nognucb
(MSK)




