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1 MACIHIOPT ®OHJIA OLIEHOYHBIX CPEJCTB MO YYEBHOM
TACIATIIAHE

1.1 O01mue mMoJ0KeHUs

Ouenounsle cpeacTBa pazpadoransl B coorBeTcTBUU ¢ PI'OC CIIO (BapnaTuBHas 4acTh)
no crneuuanbHocTH 1o crenuanbHocTH 38.02.01 DxoHommka u Oyxranrepckuit yuér (mo
OTpaciisiMm).

OrneHouyHBIE CpeACTBa NpPEIHA3HAYCHBI JJISi KOHTPOJIS W OIEHKA O00pa30BaTeIbHBIX
JTOCTI)KCHUM OOYyYaromuXcsi, OCBOMBIIUX MpOorpaMMmy ydeOHOH mucuuruimHbl «IIporpamMmmuoe
MaTeMaTU4IecKoe 00eCIIeUeHUE).

BKJIFOYAOT

OneHouyHble  CpelCTBa

MPOMEXKYTOUHOM aTTecTalu B (opme: OIeHKa MO pe3ylbTaTaM TEKYIIEro KOHTPOJIS

KOHTPOJIBHBIC ~ MaTCpuajibl IJisd IMMPOBCACHHUA

yCIIEBa€MOCTH.
OO0yuaromuiics T0JDKEH BIaJAeTh CPOPMUPOBAHHBIMHI KOMITIETEHIIUSIMUA B COOTBETCTBUU C

dI'OC CIIO, y4eOHBIM IIJIAHOM:

OK O01. BeiOupare cnocoObl pemieHus 3amad  MpodeCCHOHAIBHOW ACSITENHHOCTH
MPUMEHUTETHHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHANW3a U HMHTEpIpeTaluu
uHpOpMau U HUHGOPMALMOHHBIE TEXHOJIOTMU JUIsl BBIIOJHEHUS 3a/1ad IpodecCHOHaNbHOM
NeSATeNbHOCTH;

OK 03. [TnanupoBath 1 peaan30BbIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JTMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENIBLCKYIO JEATENbHOCTh B IPOQEecCHOHANbHOM cdepe, ncnonbp3oBaTh
3HaHUS 110 NPaBOBOM U (PMHAHCOBOM I'PAMOTHOCTHU B PA3TUYHBIX )KU3HEHHBIX CUTYAIHIX;

OK 07. CopelicTBOBaTh COXpaHEHHIO OKPY)KAIOWIEH Cpeabl, pecypcocOepekeHHIo,
IPUMEHATh 3HAHHUA OO0 W3MEHEHUU KIMMaTa, MPUHLUIBI OEepeXIMBOrO IMPOU3BOJCTBA,
3¢ (deKTUBHO 1eHCTBOBATh B UPE3BBIYANHBIX CUTYAIUSAX;

1.2 Pe3yabTaThl OCBOCHHS IMCHMILUIMHBI, MOAJIe:KalIue nmpoepke. Pacnpenesienue
OlLICHUBAHNS Pe3yJIbTATOB 00Y4YeHHs 10 BHIAM KOHTPOJIS.

Pe3yabTarnl 00yueHust HaumenoBanue OcHoBHBIE IOKA3aTEH Buabi
3JIeMeHTAa YMeHMI WIH OLICHKH Pe3yJIbTATOB aTTecTanu
3HAHMH "
Texymuii
KOHTPOJIb
V1. Paborars ¢ V1.1. Pemiats 3amauu -JlemoHCTparus
TEKCTOBOW U anreOpbl AJIEMEHTAPHBIX BBIYMCICHUI +
MaTeMaTUYeCKOn B cpeae MC.
00J1aCTsIMU pellaKTopa -Pemenue ypaBHeHuit u
MathCAD HEPABEHCTB C TEKCTOBBIMU +
KOMMEHTAPHUSIMHU.
V1.2, Pemats 3aaun -Brruucnenne npenenos,
MaTEMATHYECKOro aHamsa. | P onobOAHBIX, HHTCTPaToB +
C TEKCTOBBIMHU
KOMMEHTAPUSIMHU.
-ITocTpoenue rpaduxos +
G YHKIIHHN.




V2.Pemars
NPUKJIAIHBIC 331a4H B
obnactu
npogeccuoHaNbHON
JeSITEIBHOCTH B
cpene MathCAD.

V2.Pematb npukiiagHbie
3aJa4d B 001acTH

npodeccuoHaNbHOMI
JeSTeIbHOCTA B Ccpefie
MathCAD

-CocrasiieHue
MaTeMaTHUYEeCKUX MOJeiIei
3a7a4 JUHEWHOT 0
MPOrpaMMHUPOBAHUS

31. OCHOBHBIEC METOJbI
pENICHUS TPUKIATHBIX
3a7a4 C ITOMOIIBIO
KOMIIBIOTEPHOU
IPOrPaMMBI
«MathCAD» B obnactu
npodeccCuoHaTbHON
JICATEIILHOCTH.

3.1.1 OcHoBHBIE
AJIEMEHTBI
MaTeMaTHIECKOTrO
penaktopa MathCAD.

-3HaHKE OCHOBHBIX
3IIEMEHTOB PEIAKTOPA.

3.1.2 OCcHOBHBIX METOLOB
pelIeHus: TPUKIATHBIX
337124 C TTIOMOIIIBIO
KOMITBIOTEPHOMN
nporpammel «Mathcad» B
obmactu
npoeccruoHaabHOM
JIeSITENIbHOCTH.

-3HaHUE CTPYKTYpbI
MaTeMaTHYeCKOH MOJCIIN
337124 JUHESUHOTO
MPOrpaMMHUPOBAHUS




2 CHIEIMOUKALUA ONEHOYHBIX CPEJACTB
JUIs TEKYIEro KOHTPOJIS UCIIONb3YETCS: OYEeHKA 8bINOJIHEHUs KOHMPOIbHbIX padbom.

dopMamMi NPOMEXYTOUHOM aTTeCTAallU SIBJISETCS OLIEHKA IO pe3ysibTaTaM TEKYIIEero
KOHTPOJISl yCIIEBAEMOCTH.

3 MATEPHUAJIBI JJ151 IPOMEKYTOUYHOM ATTECTALIUM IO YYEBHOI
JUCHUILINHE

[IpenMeToM OLIEHKM SIBIISIIOTCS YMEHUS U 3HaHUSA. KOHTPOJb U OLIEHKA OCYIIECTBISAIOTCA
C UCIOJIb30BAHUEM CIIEAYIOIUX (POPM M METOJIOB:
- OLICHKA 110 pe3yJbTaTaM TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH.

DopMOii TEKYILEro KOHTPOJIS ABJISIOTCS KOHTPOJIbHBIE pa0OTHI 110 TUCIUILIINHE:
Kontpouabsnas padora Nel

Bapuant Nel
1. Boruucnuts:
e?-100(In(1) — 2)
2
(cos(3)) —1
2. Haiit 3HaueHue BbIpaKeHU:
as-p 1 -3¢ 1
W—C‘Z\/_ ecnna=64,b=4,c=§
3. Haiitu 3nHauenne QyHKIIUU B TOUKE:
2
f(x) = (log(x)®+ 2 Vx— S pux = 3
4. Peuwnts ypaBHeHue:
y+1 y+2
y—1 y+3
S. Pewmnts cucreMy ypaBHEHUI:
u—v=-5
7u+20v=-8
6. Pemuth HepaBEeHCTBO:
6 — 3z <0
3z24+2z-5

6



Bapuanr 2

1. Berumcaurs:

In(4) - (V200 — 5)

(sn(@) "+ 110

2. Haiitu 3HaYeHNE BBIpAKEHUS:

a® b+t

1
8a 152 eana=2,b=1,c=Z

3. Haiitn 3HaYeHne PyHKIIMHU B TOUKE:
f(x)=4x3—4x*+8npux = —1

4.Pemnth ypaBHEHUE:

2y 7 y+1 5
y—1 2 y—-1 2-2-y
5. PemmuTs cucrteMy ypaBHEHHIA:
{ 3u+5v =14
2u—4v = =20
6. PemnTh HEpaBEHCTBO:
z3 -1

(z+2)-(z—-4) <0



Bapuant 3

1. Beruuciurs:

/34 — sin(2n)

512+ (2)

2. HaliTi 3Ha4Y€HHE BBIPAKCHUS:

n-— % ‘In(a + b -e™)| ecim n=3,25 a=28,123 b=12,1

3.Haiitu 3Ha4eHne QyHKIIUN B TOUKE:

_ tan(x) — In(x®)

fo =2

npux = 1,2

4. Peluth ypaBHEHHUE:

3(6y —3 2y +3
6y=3 _, 2
9y — 6 3y —2

5. Pemuts cucrteMy ypaBHEHHN:

2u-3v=12
U+2v=-1

6. PemuTh HEpaBEHCTBO:

z%2-7z+12

z2-2z-3




Bapuant 4
1. BeruuciauTs:

2. HaliTu 3HaueHUE BBIPAKECHUS:

cos(a) + i/é

tan(b) — 1—72

3.HaiiTu 3HaueHne QyHKIIUHA B TOUKE:

1
@7

log(e?) — tan(m)

ecoimc=3,a=312b=1,2

2 2
x) = 2e*——+x3
4. Peluuth ypaBHEHHUE:
y+1 2-(y+1) 1
y=-1 3-(9=3)
5. Pemuts cucrteMy ypaBHEHH:
2u+3v=-2,3
u+15v=-11

6. PemiuTh HEpaBEHCTBO:

z+1D?(@z+2)(z%+z+1)

npux =15

IlepeyeHb 00bEKTOB KOHTPOJIS

(z-1)(z-3)

HaumenoBanue 00eKTOB
KOHTPOJISA U OIleHKH

OcHoBHBIE NOKA3aTeJH OIIEeHKH pe3yJibTaTa

V1.1. Pemate 3agaun anreOpsl.

—JleMOHCTpaLus S1EMEHTAPHBIX BEIYMCIEHUN B CPEIE

MC.

-Penienue ypaBHeHI/Iﬁ N HEPABCHCTB C TCKCTOBLIMUA

KOMMCHTapUsIMU.

31.1 OcHOBHBIE METO/IBI PELICHUS
NPUKIIAJIHBIX 327129 C TIOMOIIBIO
KOMIBIOTEPHOU MPOrpaMMBbl
«Mathcad» B obnactu
poheCCUOHATHHON JeSITEIbHOCTH.

-3HaHNE OCHOBHEIX 3JICMCHTOB peaaKkTopa.

YHuBepcajabHas HIKAJA OLEHKH 00pa30BaTeIbHBIX J0CTHKEHHUH.

IIpoueHT pe3yIbTaTUBHOCTH

KauecTBennas OLICHKA YPOBHA IIOATI'OTOBKH

(MpaBUIILHBIX OTBETOB)

bann (otmeTka)

BepOanpHbIii aHajor

95 — 100% 5 OTnn4yHO

94— 75% 4 Xoporo

74 — 60% 3 Y 10BJIE€TBOPUTEIIBHO
menee 60% 2 HeynoBieTBOpUTEIBEHO

Bpewmsi Ha BbInoJIHeHHe: 45 MUH.




KonTpoabHnasi padora Ne2
Bapuanr 1

4-x2-11-x-3

1. Beruucinuthb npenen Kuuy: lim
pel (1)YH 1t x—3 3x2-8x-3

2. Haiiti mpou3BoHYIO () yHKIIUH:

fO):=@x+1)-Jyx2-1

3. Haiitu npou3BoaHyto GyHKIIUU MPU JAHHOM 3HAUEHUH apTyMEHTa:

f(8) =2 (sin(6))? - cos(t) mput =7

eX

4. Haittn unterpan: [ ?

5. BeruvcnuTe MHTETpA: f08(3 “V2rx—4- 3{/z)dx

6.HaifTn acHMIITOTBI, ITOCTPOUTH ACUMITOTHI U TpaduK QyHKITHH:

Y =2

x+2

3ameuanue: IIpu pemennn Homepos 1,3,5 B oTBeTax HEOOXOMMO MOITYIUTh
JeWCTBUTENLHOE YUCIIO; IPH PEILIEHUH HOMEPOB 2,4 MOyuyeHHbIE Pe3yJIbTaThl, €CIIU 3TO
BO3MOXKHO, HEOOXOAUMO YIIPOCTHUTb.

BapwuanT 2

2

1. Beraucauts npeaen GyHKINH: lirr(l) (1 + g)x
X—

2
2. Haiitu npousBoxuyto dynkuuun:f (x) = In (izj)
10



3. HaiiTu npou3BoaHYyIO ()YHKIIMH NPU JaHHOM 3HAUYE€HUHU apryMeHTa!

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

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

3
5. Belyncnurs MHTErpa: fz v

o x-=3
6. Haiitu ACHUMIITOTHI, IIOCTPOUTH ACUMIITOTEI U rpaCI)I/IK (1)yHKI_[I/II/I: y(x) = m

3ameuanue: Ilpu pemenun Homepos 1,3,5 B oTBeTax HEOOXOUMO MMOITYYUTh
JeWCTBUTENILHOE YUCIIO; IPH PEILIEHUH HOMEPOB 2,4 MOy4YeHHbIE Pe3yIbTAThI, €CIIU 3TO
BO3MOXKHO, HEOOXOAUMO YIIPOCTHUTb.

Bapuanr 3
1. Beruncauts npenen GyHKINUH: lim ——=—
: PR Y Y 3 Vo1

2. Haiitu nponssoanyto gysxiuu: f(x) = cos(x) + (sin(x))?

3. HaiiTu npou3BoiHYIO (YHKIMH NPU JaHHOM 3HAUYE€HUU apTryMEeHTa!

6t

fO) == nput =3

4. Haiftu unTerpai:

V3
5. BelYMCIIUTE HHTErpai: f03 eos™) . sin(x)dx

2
vy X
6. Haiiti acMMIITOTBI, IOCTPOUTH ACUMITOTHI U Tpaduk pyHkuu: y(x) = —

11



3ameuanue: [Ipu pemenrn Homepos 1,3,5 B oTBeTax HEOOXOIUMO TOIYIUTh
JEHCTBUTEIHLHOE YMCII0; TIPU PEIICHUU HOMEPOB 2,4 MOIyYeHHBIE PE3YIbTaThl, €CITH 3TO
BO3MOXKHO, HEOOXOAUMO YIPOCTHUTE.

Bapuanrt 4

2-tan(4-x)

1. Beraucnuts npenen pynkuun: lim
x—0 7'x

Z-x_e—z-x

2. Haiitu pousBoanyto GyHkuuu: f (x) = eT

3. HaiiTu npou3BoiHYIO (YHKIMH NPU JaHHOM 3HAUYE€HUU apTryMEHTa!

F(©) =In(Jeos@ 0)  npue ="

4. Haiitu unrerpan: [ ﬁdx

5. BBIYKMCIUTE HHTETPAIL: |, Ol(x2 + 1)3 - xdx

o x+2
6. Haiitu ACHUMIITOTHI, ITIOCTPOUTH ACUMIITOTHI K rpa(bI/IK (byHKLII/II/IZ y(x) = ﬁ

3ameuanue: [Ipu pemennn Homepos 1,3,5 B oTBeTax HEOOXOAUMO TTOITYIUTh
I[ef/'ICTBI/ITeJIBHOG YUCJI0, IpHU pCIICHUKU HOMCPOB 2,4 MOJIYYCHHBIC PC3YJIbTAThI, €CJIN 3TO
BO3MOXKHO, HEOOXOIUMO YIPOCTHUTD.

Bpems Ha BbInosIHeHHe: 45 MUH.
IlepeyeHb 00BEKTOB KOHTPOJIS

HaumeHnoBanmne 00beKTOB OcHOBHbBIE MTOKA3aTeJIU OLEHKH pe3yJbTaTa
KOHTPOJISI M OLIEHKH

V1.2. Pemate 3a1a4M MaTEMaTUYECKOrO | — BeIunciieHre npeaenos Npou3BOJHbBIX , MHTETPAJIOB
aHaJIn3a. C TEKCTOBBIMH KOMMEHTapHSIMH.
—IToctpoenue rpadmkoB QyHKIIUH.

YHuBepcaabHasi HIKAJA OLEHKH 00pa30BaTe/JIbHBIX 10CTH/KEHHUH.

[TporeHT pe3ynbTaTuBHOCTH KauecTBeHHAsI OIIEHKA YPOBHSI MMOATOTOBKH
(MpaBUIILHBIX OTBETOB) bann (ormeTka) BepOanbHblii aHasior
95 — 100% 5 OTIMYHO
94 - 75% 4 Xoporro
74 — 60% 3 Y 10BIE€TBOPUTEIIHHO
meHee 60% 2 HeynoBieTBopuTensHO
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Kontpouabnas padora Ne3
BapuanTt Ne 1
CoctaBUTh MaTeMaTHUECKUE MOJIEIH 3aa4.

1. Ha 3Bepodepme MOTyT BBIpallIMBATHCSL YEPHO-OYpbhI€ JIMCHIIBI U TTecbl. J{is
obecrieyeHus " HOpMAJIbHBIX YCIOBHI UX BBIPAIIMBAHUS HCIIOIB3YIOTCS TPU BUIa KOPMOB.
KonuuecTBo kopma KakJ10ro BuAa, KOTOPOE JOKHBI OJIy4YaTh JJUCHUIIBI U TIECIIb, IPUBEJCHO B
tabnuie. B Hell ke yka3aHO HMEIoNIeecs: KOIMYECTBO KOPMa KaXI0Tr0 BU/Ia, KOTOPOE MOXKET
OBITh UCIOIB30BAaHO 3BepO(epMOit, U TPUOBLTH OT peaTH3alK OJHON IIKYPKH JTMCHULIBI U OHOMN
HIKYPKH_IecHa.

Buap! kopma KonuuectBo eauHMIl KOpMma, HNwmaromeecs
KOTOPOE €KEIHEBHO JIOJDKHBI KOJIMYECTBO KOpMa
OJIy4aTh
JIACHULIBI MECIIBI

[ 2 3 180

I 4 1 240

11 6 7 426

[TpuObLIL OT peanu3anuu OqHOU 16 12

IIKYPKH (JICH. €]1.)

Omnpenenutpb, CKOJIBKO JIMCHIL U CKOJIBKO TIE€CLIOB CJIEIyeT BbIpallluBaTh Ha 3Bepodepme,
9TOOBI MPUOBLIH OT peaTH3alMK UX HIKYPOK ObLIa MaKCUMAaJIbHOM.

2. ®upme HEoOXOAMMO H3rOTOBUTH HEe MeHee 40 3aroToBok Tuma A u He Mmenee 20
3aroToBOoK Tuina B u3 craHgapTHBIX (OJMHAKOBBIX) .JIMCTOB JKECTH. Packpoil Kakaoro Jucra
KECTH MOXHO OCYIIECTBUTh Tpems crnocobamu. KonndyecTBO 3aroToBOK KaXa0ro THIIA,
MOJIy4ae€MBIX IPU PACKpOE OJHOrO JIHCTA MO KaXJIOMY CHOCO0Y M OTXObl OT OJHOIO JIUCTA,
MoJTydaeMble TMPH HM3TOTOBJIIEHUHM 3aroTOBOK KaXKIbIM crocoOoM naHbl B Tabmuie. CKOJIBKO
JUCTOB HY)XHO PACKpOUTh KaXKIbIM CHOCOOOM, 4YTOOBI YIOBJIETBOPUTH MNOTPEOHOCTH B
3aroTOBKaxX M YTOOBI OTXO/bI IIPU ITOM OBLIIM MUHUMAJIBHBIMU?

3aroToBKH KomnruecTBo 3aroTOBOK MpH KaXI0M CIIoco0e pacKkpost
1 cnoco® 2 cnioco® 3 coco®

A 5 2 7

B 4 7 5

OTxons! (I[Mz) 6 8 4

3.C mectu cenbckoxo3siictBeHHbIx noneit 11, 112, 113, 114, I15, 116 HY)XHO OTIpaBUTH
coOpaHHylO MNuIeHUIy Ha JBa aneBatopa D1 u D2, KakuM o0pa3oM HYXHO OpraHM30BaTh
MEePEBO3KY MIICHUIIbI, YTOOBI 3aTpaThl ObUTM MHUHUMaIbHBIMH? CTOMMOCTh MEPEBO3KH (B JEH.
en.) 1 TOHHBI MIIEHHUIBI OT KaXJOro MO J0 KaXKAOro 3JIeBaTOpa, KOJIWYECTBO COOpaHHOM.
MIIEHUIB! (B TOHHAX) HA KXJOM I10JIe, KOIUYECTBO NepepadaTbiBaeMOil MIIEHUIIBI (B TOHHAX)
Ha Ka)XXJI0M 3JIeBaTope MpUBEIEHbI B TAOIHUIIE:
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o1, 22 OtnpaByieHo
I11 15 18 24
I13 10 16 30
I13 21 12 40
[14 8 22 18
15 10 24 20
116 16 14 28
[TorpeGHOCTH 90 70 Bcero: 160
Bapuant Ne2

CocTaBUTh MaTEMATUYECKUE MOJIEIH 3a/1a4

1. Llex ¢abpuku BeImyckaeT n1Ba Buaa uzaenuii A u B. CKonbko u3aenuii Kax10ro BUja -
JIOJDKHO BBIIYCKAThCSl €KEJHEBHO, YTOOBI MOJIYYUTh MAaKCUMalbHYIO0 MpuObUb. Heobxomumbie
aHHbBIE HaXOOATCS B TaOJIMIIE.

A B Makcum. Bpems paboThbI (1)
[Ipubbmb ot oxHoOro u3aenus (1. e.) |3 2
Bpemst 06paboTku Ha cTaHke (1) 2 0 90
Bpems mrammoBku (4) 0 2 80
Bpems momupoBkw () 8 3 390
Bpemst okpacku (4) 5 3 300

2. Ilpu oTKOpME KMBOTHBIX KaXKJIO€ >KMBOTHOE JODKHO MONYYUTh He MeHee 60 en.
nurTarelbHoro BemectBa A, He meHee 50 exm. BemectBa B um He meHee 12 ex. BemectBa C.
VYkazaHHbIe NMUTATEIbHBIC BEIIECTBA COAEpKATCA B Tpex BUAax KopmoB. CojaepkaHHe €IUHUIL
MUTATENFHOTO BelecTBa B | Kr KaXa0ro w3 BUAOB KopMa mpuBeneHO B Tabmuie. CocTaBUTh
JTHEBHOW paIMoH, O00ECIEUMBAIONINN TMONTyYeHHEe HEOOXOJUMOTO KOJWYECTBA MHUTATEIBHBIX
BEILIECTB NP MUHUMAIBHBIX JHEBHBIX 3aTparax, eciu IeHa 1 xr kopma | Buma cocrasiser 9
pyo., Il Buna -12 py6., Il Buna - 10 py6.

[TurarenbHbIE
KonunuectBo nut. BemecTs B 1 Kr kopma
BELIECTBA
I I Il
A 8 10 9

14



3./IBa xnme6o3aBoma X3 1 X3 BBINEKAIOT XJ1€0 M OTMPABIIAIOT €ro B YeThIpe MarazuHa M1
Mz, M3, M4. Kakum 00pa3oM HYKHO OpraHM30BaTh MEPEBO3KY xJyieOa, YTOOBI 3aTparbl ObUIN
MUHUMaTIbHBIMI? CTOMMOCTB NEPEeBO3KH (B JieH. €A.) 1 TOHHBI xyieba OT KaxJaoro xjaedo3aBoaa
JI0 KaKJ0r0 Mara3uHa, KOJIMYEeCTBO OTIPABICHHOrO XJjie0a (B TOHHAX) C KaX0ro Xjaebo3aBoaa 1
NOTPeOHOCTH B XJieOe (B TOHHAX) KaXKJI0OTO Mara3uHa MpHUBEICHBI B TAOIHIIE:

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

Bapuant No3

CocTaBUTh MaTEMATHIECKAE MOJICITH 33144

1. Jns mpou3sBoxacTBa CTONIOB M IKadoB MebenbHast (abpuka HCIONB3YET Pecypehl:
npeBecuHa (M%), TaKOKpacOuHble M3/enus (KT), TPYJOEMKOCTh (demoBeko-dacsl). Hopma 3aTpat
PECYpCOB Ha OFHO HM3JENHE KXI0r0 BUAA, MPUOBUTH OT peaTU3alliyl OJHOTO U3IENUs KaKIOTro
BHA (B JIEH. €1.), UMEIoIIeecs] KOMUYECTBO KaXI0ro pecypca npuBeaeHsl B Tabmuie. CKOIbKO
CTOJIOB U CKOJIBKO IIKa(OB HAZ0 M3rOTOBUTH, YTOOBI MOJYYUTh MAKCUMAIIbHYIO MPUOBIIb OT UX
peanuzanun?

Pecypcel Hopwsl 3aTpar Ha o1HO Nmeronieecs Koi-Bo
n3JIeNne pecypcoB
Cron [Mkad

HpeBecuna 0,3 0,5 26

JlakokpacouHble U3AeNus 2 3 126

TpynoemMKocTh 8 12 1360

[TpuOsLH 90 110

2.B arenbe W3 MMEIOMIMUXCS OIMHAKOBBIX OTPE30B Marepuaja HEOOXOJMMO BBIPE3aTh
BBIKpOMKH udeTbipex BUA0B A, B, C, ]l B konndecTBe HE MEHEe COOTBETCTBeHHO 17, 28,16,13.
Kaxxnprit orpes mareprana MOXKET ObITh pa3MedeH Ha BBIKPOMKH IByMs criocobamu. KomuectBo
MOJIYYEHHBIX W3 OJHOTO OTpe3a BBIKPOCK KaXKIOTO BHUAA IMPH KAXKIOM H3 2-X CIOCOOOB,
BEJIMYMHA OTXOOB MpPH BBIKPOWKE OJIHOTO KyCKa MO KaXKJOMY M3 CIIOCOOOB JaHa B TaOmuIE.
OnpenenuTh CKOJIBKO OTPE30B MO KaXAOMY M3 CIIOCOOOB HEOOXOAMMO Pa3METHTh, UYTOOBI
YIIOBJIETBOPHUTH MOTPEOHOCTh B BBIKPOMKAX Ka)XAOTO BHUJA M YTOOBI OTXOMABI MPU ITOM OBLIH
MUHUMAaIIbHBIMH.

Bu bl BEIKpOMKH | KonudecTBo BBIKpOEK MPHU KAXKIOM CIIOCOOE.
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1-#1 crioco6 2-1 crtoco0

A

IO |W
o|oo|ol|~

C
B
|
Bennuuna orxomos C 90 110

3. Opranusanus OCyILECTBIISET NEPEBO3KY MaKapoH OBICTPOrO MPUIOTOBIEHUS C TpeX
ckianoB Cl, C2, C3 nHa 4yerblpe onToBbIX pblHKa P1,P2,P3,P4- Kakum o00pazoM HYXHO
OpraHu30BaTh MEPEBO3KY MAaKapOH, YTOOBI 3aTpaThl ObUTM MUHUMAIBHBI? CTOMMOCTD TIEPEBO3KU
(B OeH. en.) OAHOM KOpPOOKM MakapoH J0 KaXJIOro CKjiaga M MOTpeOHOCTh B MaKapoOHax
(Komm4ecTBO KOpOOOK) KaxJ0ro pblHKa IPUBEIEHBI B TAOIHIIE.

rl P2 P3 P4 OtmpasieHo
C1l 4 8 2 3 30
C2 2 3 5 6 40
C3 6 2 6 5 50
[TorpebHocts |20 30 45 25 Bcero: 120
BapuanTt Ne 4

CocTaBUTh MaTEMAaTUYECKHE MOJIEIH 3a/1a4.

1. Konmurepckas dabpuka s Mpou3BOACTBA Tpex BUAOB Kapamenu A, B, u C
WCTIONB3YIOT TPU BHUJA CBHIPhS: CaXapHBIN MECOK, MaTOKy U (ppykroBoe mope. Hopmer pacxona
KKIOT0 BUAA CBIPhS MPUBEACHBI B Tabmuie B Hell ke ykazaHo oO0IIee KOJIMYECTBO ChHIPhS
Ka)X/I0ro BHJIa, a TAKXKE MPUBEeHAa TPUOBLIL OT pealn3aluy OJHOro Kr kapamenu. Halitu mian
MPOU3BOICTBA, 00ECIIEYNBAIOIINN MAKCUMATBHYIO TTPHUOBLITH

Bus chipbs Hopwmsl pacxona cbipbs (kr) Ha 1 Kr KapaMenu Oomee
KOJI-BO
CBIPbSI

A B C

CaxapHbIii IECOK * 0,6 0,5 0,6 800

[Taroka 04 0,4 0,3 600

®dpyKTOBOE TIOpE - 0,1 0,1 120

[Tpu6sLTH OT peanmm3anuu 1 kr |5 7 6

(meH. en.)
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2.  UM3BecTHO, 4TO OTKOPM >KMBOTHBIX PKOHOMHYECKH BBITOJICH TPU YCIOBUH, KOTJa
YKUBOTHOE MOJIy4aeT B JHEBHOM pAallMOHE HE MEHee 6 €IUHUIl MUTATEIbHOro BellecTBa A, He
MeHee 12 eguHHI IMTATEILHOIO BeliecTBa B, He MeHee 4 enuHMIl nuTaTeIbHOro Bemecrsa C.
st oTKOpMa JKUBOTHBIX HCIOJB3YETCS JBa BUIa KOpMOB. Tabnwia IMOKa3bIBaeT CKOJIBKO
€IMHHUII KQKJIOT0 MUTATeNFHOr0 BellecTBa coaepkut 1 kr kopMma. Llena nepsoro kopma 10 py6.
3a 1 kr, a eHa BToporo kopma 16 py0. 3a 1 kr. Kakoe KoimmuecTBo Kak10ro KopMa HEOOXOIMMO
KCIIOJIb30BaTh, YTOOBI 3aTPaThl HA HETO OBLITM MUHUMAJIBHBIMU ?

Kopwm/ITut.BemecTBa | I

A 2 1
B 2 4
C 0 4

3.Uetsipe cTpoutenbHbix 3aBoAa 31,32,33,34, nocTaBisitoT LIEMEHTHBIA PacTBOp HA TpU
crpoutenbHblx Miomanku [11, 12, I13- Kakum oOpa3oM HYXHO OpraHM30BaTh IE€PEBO3KY
LIEMEHTHOI'0 pacTBOpa, 4ToObI 3aTpaThl ObLIM MUHUMAIbHBIMU? CTOMMOCTH MEPEBO30OK (B JIEH.
€1.) € KaXIoro 3aBoja [0 KaXJIOM IUIOmAnku 1- TOHHBI pacTBOpa, KOJIMYECTBO
MIPOM3BEACHHOI0 M OTIPYKEHHOI'0 pacTBopa (B TOHHAX) C KaXJOro 3aBOja, MOTPEOHOCTh B
pacTBope (B TOHHAX) Ka)KI0M TIJIOMIAKK TPUBEICHBI B TAOJIHUIIE:

. IL,. I3 OtnpaBieHo
31 20 . 18 16, 50
32 30 15 20 40
33 14 16 22 55
34 10 22 18 45
[TorpeGHOCTH 70 55 65 Bcero: 190

Bapuant Ne5

1. B mBeiinom nexe nmeercs 84 m Tkanu. Ha mommB ofHoro xamara tpedyercs 4 M
TKaHU, OMHOM KYpTKH - 3 M, OIMHUX OpIok -2M. M3BeCTHO, U4TO XajaaToB HY)XKHO M3TOTOBUTH HE
6onee 14, kyptok - He 6onee 10, Oprok - He O6onee 11. Ckoabko TpeOyeTcss H3rOTOBUTH XaJIaTOB,
KYpPTOK U OpIOK, 4TOOBI MONXYYUTh MaKCUMaJIbHYIO NPHUOBUIb. V3BECTHO, YTO MPHUOBUTL OT
peanuzanuu ogHOro xanara - 40 neH. en., KypTku - 30 neH. en., Oprok - 35 neH. en.

2. Copepxanue putamMmuHOB A 1 C B 1 kr ppykTOB 3amaH0 Tabnuiei. CKoIbKO BUIIHH,
CKOJIbKO a0pUKOCOB M CKOJIBKO TPYIIM CIIEyeT BKJIIOUUTH B JHEBHOH paIMoH, YTOOBI B HEM
OKa3aJI0Ch HE MEeHee 6 MI' BUTaMHWHA A- M He MeHee 75 mr ButamuHa C MpU MHHHUMAIBHBIX
3atparax, ecinu 1 kr BumrHU ctouT 20 aeH. exa., 1 xr abpukocos 12 neH. en., 1 kr rpymmu 10 meH.
enl.
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Buramunbsl/@pykTs A(mr) C(mr)

Bumas 3 150
AOpHUKOCHI 24 75
I'pyma 8 100

3.®dupma oCylIECTBISET MEPEBO3KY caxapa ¢ IByX ckiaaoB Clu C2 B msITh TOPrOBBIX
touek T1 T2, T3, T4, TS. Kakum oOpa3oM HYXHO OpraHHW30BaTh MEPEBO3KY caxapa, 4TOOBI
3arparbl ObUIM MUHUMAJIbHBIMH. CTOMMOCTBH NEPEBO3KM (B JIEH. €1.) ¢ KaXJOro ckjiajaa o
KaKI0W TOYKH | -ro KI' caxapa, KOJTUYEeCTBO OTIPABIIEHHOrO caxapa (B KI') C KaKJIOro CKiaaa u
MOTPEOHOCTH B caxape (B KI') B K101 TOProBoi TOUKE MPUBEAEHBI B TaOJINLIE:

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

Bapuant Ne6

CocTaBUTh MaTeMaTHUYECKUE MOJIEIH 3aa4 .

1. Jna wmsroroBnenus 3-x BuAoB uzgenuid A, B, C wucnome3yercs TOKapHOE,
(dbpesepHoe U cBapoYHOE 000pyIOBaHME. 3aTpaThl BpEMEHU Ha 00pabOTKY OIHOTO W3ACTUS IS
KQ)KJ0T'0 U3 TUIIOB 000pY/IOBaHUS YKa3aHbl B Ta0iuie. B Hell ke yka3aH MakCUMAaJIbHBIN (HOH
paboyero BpeMeHH KaXKJ0ro U3 TUIOB 000pyI0BaHHUs, a TaKXKe MPUOBLIb OT Pealn3aluu OJJHOrO
W3Jenusl Kaxaoro Buaa. TpeOyeTcss ONpelNeNuTh CKOJbKO M3AETUN KaXIoro BUIA -HYXKHO
W3TOTOBUTH MPEANIPHUATHIO, YTOOBI TPUOBUTH OT peaTH3aiy Obllla MAaKCUMAbHOM.

Tun o6opynoBaHus 3arpatel BpeMeHH (4.) Ha ofgHo u3aenue |OO0mmit pona pad. BpeMeHH
obopyn. (4.)
A B C
®dpesepHoE 2 4 5 120
Tokapnoe 1 8 6 280
CBapouHoe 7 4 5 240
[Tpu6bLTE (1EH.€11.) 10 14 12
2. dupMa 3aHUMAETCS] COCTABJIEHUWEM IUETHI, COCTOAIlIEeH M3 5 mpoaykroB. [{uera

JIoMKHA coiepxkath He MeHee 20 en.-OenkoB, 30 ex. yrieBomoB, 10 ex. >xupoB u 40 en.
BUTaMUHOB. Kak nerieBie Bcero ocymiecTBUTh 3Ty aueTy? Conep)kaHue eIuHUI] KaKIOoro
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nutarensHoro Bemiectsa B 100 T kaxxaoro nmpoaykra, mesa 100 r kaxaoro npoaykra (B JeH. €1.)
yKa3aHbl B TA0JIHIIE:

Xnebd Cos Pri6a OpyKThI Moitoko
benku 10 12 30 1 3
YrneBomabl 40 0 0 4 6
Kupbr 1 8 3 0 4
Burtamunsl 2 2 4 14 2
Ilena (neH. ex.) 1,2 30 3,2 2,8 0,9

3.XKene3znas gopora OCYIIECTBISIET MEPEBO3KY YIUIA, JOOBITONO HA MATH IIAXTax
[I1,1102,, 1113, U1, 1113 B n1Ba ropoxa I'l u I'2 . Kakum 006pa3om HY>KHO OpraHU30BaTh MEPEBO3KY
yTIIs1, 4TOOBI 3aTpaThl ObUTM MUHUMaIbHBIMU? CTOMMOCTb IEPEBO3KH (B J€H. €11.) | TOHHBI yris
OT KaXJIOW HIAXTHI 10 KaKIOro Topoja, KOJIUYECTBO JOOBITOIO U OTIPABIEHHOr'O YIJIsl (B THIC.
TOHH) C KaXJOW IIaxThl, MOTPEOHOCTh B yrie (B THIC. TOHH) KaXXJIOr0 ropoja MPUBEICHBI B
Tabnuie: .

I'l 1) OtnpaBieHo
1, 500 300 20
18P 150 700 14
T3 200 400 18
4 350 500 20
s 820 240 24
[TorpeGHOCTH 52 44 Bcero: 96

Bpemsi Ha BbInIOJIHeHHE: 45 MUH.
IlepedyeHb 00bEKTOB KOHTPOJISI

HaumenoBanue 00beKTOB OcHoBHBIE IOKA3aTeJH OLEHKHU pe3y/bTaTa
KOHTPOJISA M OLICHKH
Y2.Pemath npuknagabie 3a1auu B oonactu | -CocTaBieHre MaTeMaTHIECKUX MOJIENICH 3a1aq
npo¢eCcCUOHATbHON JAESITEbHOCTH B JIMHENHOT 0 IPOrPaMMHPOBAHHSL.
cpene MathCAD.
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3.1.2 OCHOBHBIX METOAOB pEUICHUS
HPUKJIAIHBIX 33/1a4 C TIOMOILIbIO

KOMIBIOTEpHOH mporpammbl «Mathcady» B
o0actu mpodeccuoHaTbHOMN JACSITETbHOCTH.

-Ucrnonp30Banue arrapara MaTeMaTu4€CKoro
pe€aaKTopa AJiid NPpUKIAAHbIX 3a1a4.

YHHBepcaﬂbHaﬂ INKaJa OneHKH! 06p330BaTeJILHLIX IIOCTH)I(eHHﬁ.

IIpoueHT pe3ynbTaTUBHOCTH

KauecTBeHHas orieHKa ypOBHS MOATOTOBKH

(TpaBUIIBHBIX OTBETOB)

bann (ormeTka)

BepbanpHblii ananor

95 — 100% 5 OTandHO

94 — 75% 4 XopoIio

74 — 60% 3 Y 10BJIETBOPUTENHHO
MeHee 60% 2 HeynoBiieTBOpUTEIHHO
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4 IEPEYEHb MATEPHUAJIOB, OBOPYJIOBAHUA U THO®OPMALNOHHbIX
NCTOYHHUKOB, UCIIOJIB3YEMBIX B ATTECTALIMHN

4.1 TpeOoBaHus K MUHMMAJIbHOMY MATEPHAJIBbHO-TEXHHYECKOMY 00eCIIeYeHHI0:

Jlns peanuzanuu MporpaMMbl y4eOHOM AUCHUIUIMHBI JOMKHBI OBITH MPEAYCMOTPEHBI
CIIEAYIONINE CTIEUAITBHBIC TTOMEIICHUS:

Jlaboparopust «MH(MDOPMAITMOHHBIX TEXHOJIOTUH B MPOPECCHOHATBHON ESTEIbHOCTH,
ocHamiéHHasi 000pyJOBaHHEM: MOCAJAOYHbIE MECTa MO KOJIMYECTBY OOYYarOIIUXCsl, MATHUTHO-
MapkepHasi y4deOHasi Jocka, pabodyee MeCTO IIpernoaaBaTesisi, KOMIUIEKTH 3adaHuil IS
TECTHPOBAHUS ¥ KOHTPOJIBHBIX PA0OT, H3MEPUTEITHHBIC U YePTEKHBIC MHCTPYMEHTHI.

Texuuyeckue cpeacTsa 00y4eHUS:

— KOMIIBIOTEP C JUIICH3NOHHBIM IPOrPAMMHBIM 00ECTICUCHUEM;

— joctym k cetu MHTepHer;

—  MyJIbTUMEIHA MPOEKTOP.

4.2 UndopmannoHHoe odecniedeHne 00y4eHus

Jng  peanuzauuy  OporpamMmbl  yyeOHOW — AMCUMIUIMHBL  OMONMOTEYHBI  QOHJ
o0OpazoBaTeIbHOM  OpraHu3aluy  JODKEH  MMETh  IIeYaTHble  W/MIM  DJIEKTPOHHbIE
oOpazoBaTenbHble U HH(POPMALMOHHBIE PECYpChl, PEKOMEHIyeMble JUIsl HCHONb30BAHUS B
00pazoBaTeIbHOM MPOLIECCE.

OCHOBHBIC HCTOYHHKH:

1 WuarepaktuBHBIe cucTteMbl Scilab, Matlab, Mathcad [DnekrponHbIil pecypc] : yueOHOE
nocooue / W.E. IlnemumHckast [u ap.]. — DNEKTpoOH. TEKCTOBbIE AaHHble. — KazaHb:
Kazanckuii HallMOHANBHBIA MCCIIEIOBATEIBLCKUM TEXHOJOTHYECKUd yHuBepcurtet, 2021, —
195 ¢. — 978-5-7882-1715-4. — Pexum nocryna: http://www.iprbookshop.ru/62173.html

2 Meronbl onTUMHU3AKK [ DIEKTPOHHBIN pecypc]: yuebnoe nmocodue / E.K. Eprmos [u ap.]. —
OnekTpoH. TekcTtoBble naHHble. — CII6.: Cankr-IlerepOyprckuii rocynapCTBEHHBIN
apXUTEKTypHO-CTpouTeNbHbIN yHHBepcuteT, O6C ACB, 2022. — 89 c¢. — 978-5-9227-
0597-4. — Pexxum nocryma: http://www.iprbookshop.ru/63634.html

I[OHOJIHI/ITGJII)HI)IC HCTOYHHUKU

1 TIlamnoBa, O.A. Pemenne 3amay Ha 9BM: MathCAD [DnexTpoHHbIi pecypc] : TpaKTUKyM /
O.A. TTaBnoBa. — DNEKTPOH. TeKCTOBBIe JaHHbIe. — CapatoB: By3oBckoe oOpaszoBaHue,
2018. — 53 C. — 978-5-4487-0240-2. — Pexum JOCTyTa:
http://www.iprbookshop.ru/75275.html

2 Spoukas, E.B. DkoHOMHKO-MaTeMaTHUYECKUE METOJBI W MOJEIHPOBAHHE [DIEKTPOHHBIH
pecypc]: yuebnoe nocodue / E.B. Spoiikas. — DIeKTpoH. TeKCTOBbIe naHHbIe. — CapaToB:
A Ilm Dp Memma, 2018. — 227 c. — 978-5-4486-0074-6. — Pexum noctyma:
http://www.iprbookshop.ru/69291

3 OOmme Bompochl MareMmaTuku. MaremaTuueckas Joruka. Teopus umcen. Anrebpa.
Tomonorusa. I'eomerpusa. [Tekcr]/ Yupemutens Bcepoccuiickuii WHCTUTYT HAyYHOW W
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http://www.iprbookshop.ru/63634.html

TexHuuyeckoi napopmanun Poccuiickoii akanemun Hayk (BUHUTU PAH). — M.: «I1PO-
I[TPECC», 2018-2022.3nekTpoHHbIE U3aHUs (3JEKTPOHHBIE PECYPCHI)

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

Onepatop 340 000 "KomnaHus "TeH3op"

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 18.10.24 10:04 MNpocTas nognucb

3aBesytoLWwmin METOANYECKM 6rHeTOM (MSK)
®rboy BO "PIrPTY", PIPTY, CasenbeBa Onbra BUKTOpoBHa, 18.10.24 11:14 MpocTas nognucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)

YTBEPXJEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 18.10.24 11:17 Mpocras nognucb
[vnpekTtop PCCK «PIPTY» (MSK)




