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1 IACIIOPT ®OH/IA OIIEHOYHEIX CPEJICTB IO YYEBHOM
AUCHUIIJIMHE IIporpaMMHOe MaTeMaTU4YeCKoe obecrieyeHue

1.1 O6mMe noJI0KEeHUs

OueHovHbIe cpe/icTBa pazpaboTaHbl B cooTBeTcTBUHM ¢ PT'OC CIIO (BapuaTuBHasA
4acTh) MO CHEelMa/bHOCTH M0 cnenuanbHocTH 15.02.15 TexHosiorus MetannioobpadbaThl-
BalOI[eTO MPOU3BO/ICTBA.

OueHOYHbIE CpeJICTBA MpeAHA3HAYEHbI JIJII KOHTPOJIS M OLleHKH 06pa30BaTeJbHbIX
JIOCTDKEHUH 06Y4YaroiuXCcsi, OCBOMBIIMX MPOTPAMMY YYeOHOU JUCHUILIUHBI «[IporpaMm-
HOe MaTeMaTH4YeCKoe 06ecledyeHue».

O1eHOYHbIE CPEICTBA BKIIOYAKT KOHTPOJIbHbIE MaTepHaJbl s IPOBE/EHUS MTPO-

MEXyTOYHOU aTTecTanuu B opMme: 1uddepeHInabHbIA 3a4ET.

O6yyaromuica o/KeH BaaJleTb CGOPMUPOBAaHHBIMU KOMIIETEH[USIMU B COOTBET-
ctBuu ¢ ®I'OC CIIO, yue6HbIM MJIAaHOM:

OK 01 Bri6bupaTb cnocob6bl pelieHUs 3a7a4 NpodpeccCuoHaNbHOU JesITeJIbHOCTH, TPUMEHHU-
TeJIbHO K pa3/IMYHbIM KOHTEKCTaM.

OK 02 OcyuecTBSTh NOUCK, aHAJIU3 U UHTepHpeTalnuo nHGopMaluu, Heo6X0AUMOH /11
BBINOJIHEHUS 33/]a4 PO eCcCUOHATbHOM JeSITeIbHOCTH.

OK 09 Hcnosb3oBaTh MHGOPMAIMOHHbIE TEXHOJIOTHU B NPOPECCHUOHATBbHOU JleATebHO-
CTH.

OK 10 INosb30oBaTbcsA NpodpecCHOHATbHON JOKYMeHTALMeld Ha roCyapCTBEHHOM U UHO-
CTPaHHOM fI3bIKaX.

[1K 1.3 PazpabaTbiBaTh TEXHOJOTUYECKYIO JOKYMEHTAIUI0 10 06pabOoTKe 3ar0TOBOK Ha OC-
HOBe KOHCTPYKTOPCKOM JOKYMEHTALUX B paMKaX CBOeH KOMIIETEHIIUU B COOTBETCTBUHU C
HOPMaTHUBHBIMU TPEOOBAHUAMH, B TOM UYHUCJIE C UCIIOJIb30BAHUEM CHCTEM aBTOMaTHU3UPO-
BaHHOTO IIPOEKTUPOBAHUS.

[1K 1.4 Ocy1iecTBJISATH BBINIOJIHEHHE PACUETOB MapaMeTPOB MeXaHUUECKOM 06pabOTKH U afl-
JAUTHUBHOTO IPOM3BO/CTBA B COOTBETCTBUU C NIPUHATHIM TEXHOJIOTUYECKHUM ITPOLLECCOM CO-
IJ1IaCHO HOPMaTHUBHBIM TPeOOBaHUSM, B TOM UYUCJIE C UCIIOJb30BAHUEM CUCTEM aBTOMATH-
3UPOBAHHOTO IPOEKTUPOBAHUA.

[IK 1.5 OcyuiecTBAATb NOA00p KOHCTPYKTUBHOIO UCIOJHEHUSI HHCTPYMEHTA, MaTepHuasioB
pexyliei 4acTU UHCTPYMEHTA, TEXHOJIOTUYECKUX TPUCIIOCOOJIEHUN U 060PY/I0BaHUSA B CO-
OTBETCTBUU C BbIOPAaHHBIM TEXHOJIOTHUUYECKUM pelleHreM, B TOM YUCJIe C UCTI0JIb30BaHUEM
CUCTEM aBTOMATHU3UPOBAHHOI'O IPOEKTUPOBAHHUA.

[IK 1.6 OdopMaTh MapUIpyTHbIE U ONlepaljMOHHbIe TEXHOJOTUYECKH e KapThl /1 U3rOTOB-
JIeHUd JieTajled Ha MeXaHU4eCKUX y4acTKax MallMHOCTPOUTEJIbHbIX IPOU3BO/CTB, B TOM
YHUCJIe C UCII0JIb30BaHUEM CUCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUA.

[IK 1.7 OcyiiecTBASTh pa3paboTKy U IpUMeHeHN e yIpaBJISOLUX IPOrpaMM JJisl MeTaJLI0-
PEXyLIero Wiu aJiiAUTUBHOTO 0600Py/J0BAHUS B IleJISIX peasiM3al i NPUHATON TEXHOJIOTUH
M3TrOTOBJIEHU JeTajlel Ha MeXaHUYeCKHUX y4acTKax MallMHOCTPOUTENbHBIX IPOU3BO/ICTB,
B TOM YHCJIe C UCII0JIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUA.



[IK 1.10 Pa3zpabaTbiBaTh MJIaHUPOBKHU YYaCTKOB MeXaHUYECKUX LI€XOB MAalIMHOCTPOUTE/b-
HBIX IIPOM3BOJCTB B COOTBETCTBUHU C NIPOU3BOACTBEHHBIMM 33Jla4yaMH, B TOM 4YUCJE C UC-
N0JIb30BaHUEM CHUCTEM aBTOMAaTU3UPOBAHHOTO NPOEKTUPOBAHHUS.

[IK 2.3 Paspab6aTbiBaTh TEXHOJOTHUYECKYIO JOKYMEHTAIHMIO 110 COOPKE y3JI0B UJIU U3JEeTUN
Ha OCHOBE KOHCTPYKTOPCKOM JOKYMEHTALMU B paMKaxXx CBOe€M KOMIETEHLUU B COOTBET-
CTBUU C HOPMAaTUBHBIMU TPeOOBAaHUSAMH, B TOM YHUCJIE C UCII0JIb30BAaHWEM CUCTEM aBTOMa-
TU3WPOBAHHOTO NPOEKTUPOBAHUSL.

[1K 2.4 OcyuiecTBIATH BBIIIOJIHEHHE PacyeTOB TapaMeTPOB Npoliecca COOPKHU y3J10B UJIN U3-
JleJIM1 B COOTBETCTBUU C MNPUHATBIM TEXHOJOTMYECKUM IIPOLLeCCOM COIJIACHO HOPMAT UB-
HbIM TpeOOBaHUAM, B TOM YHUCJe C UCIO0JIb30BaHUEM CUCTEM aBTOMATU3WPOBAHHOIO MpPO-
eKTUPOBaHUA.

[IK 2.5 Ocy1ecTBaATh N0AO0P KOHCTPYKTHUBHOI'O UCIIOJIHEHUS] COOPOYHOI'0 MHCTPYMEHTA,
MaTepHuaoB UCIIOJHUTENbHBIX 3JIEMEHTOB UHCTPYMEHTA, IPUCIOCO6JIeHUH U 060py/0Ba-
HHA B COOTBETCTBUU C BbIOPAHHBIM TE€XHOJOTUYECKUM pelleHUueM, B TOM YHUCJe C UCI0JIb-
30BaHHMEM CHCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS.

[IK 2.6 OdpopMaATh MaplIPyTHbIE U ONEepallMOHHbIE TEXHOJOTUUEeCKHE KapThl JJis1 COOPKU
y3JI0B WJIM U3/leJIMA Ha COOPOYHBIX YYacTKax MallIMHOCTPOUTE/IbHBIX IPOU3BO/CTB, B TOM
4ycJle C UCII0JIb30BaHWEM CUCTEM aBTOMATHU3UPOBAaHHOI'O IPOEKTUPOBAHUS.

[IK 2.7 OcyuiecTBAATh pa3paboTKy YyNPaBASOLIMX IPOrpaMM JJis1 aBTOMAaTU3UPOBAHHOTO
CO0pPOYHOT0 000PYAOBAHUS B Le/SIX peaju3aliud NPUHSATON TEXHOJIOTUM COOPKHU Y3JI0B
WJIA U3JeJIMM Ha COO0POYHBIX YYaCTKaX MallMHOCTPOUTEbHBIX IPOU3BO/CTB, B TOM YHCJIE
C MCII0JIb30BaHMEM CUCTEeM aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUA.

[IK 2.10 Pa3pabaTbiBaTh JIaHUPOBKHU YYaCTKOB COOPOUYHBIX LJ€XOB MALIMHOCTPOUTENbHbIX
IPOU3BO/CTB B COOTBETCTBUHU C NPOU3BOACTBEHHBIMU 33/ila4yaMHU, B TOM YHCJIE C UCIOJIb30-
BaHHEM CUCTeM aBTOMAaTU3UPOBAHHOIO IPOEKTHPOBAHUS.

[IK 3.1 OcyuiecTBaAATh AUAarHOCTUKY HEUCIPAaBHOCTENW M OTKA30B CUCTEM METAJIJIOPEXY-
11ero U aJ,AIMTUBHOIO IPOU3BO/CTBEHHOTO 060PYJOBAaHUsA B paMKaxX CBOel KOMIETEHLUU
JlJ1 BbIOOpA MeTO/I0B M CIIOCOOOB UX YCTPAaHEHMUS.

[1K 3.4 Opranu3oBbIBaTh peCypCcHOe obecrnedyeHre paboT N0 HajllaZKe MeTaIJI0OPEXYILEero u
aJlAUTUBHOTO 060PYA0BaHUS B COOTBETCTBUM C NMPOU3BOJCTBEHHBIMHU 33aJjladaMH, B TOM
yucie ¢ ucrnoab3oBanueM SCADA cucrtem.

[1K 3.5 KonTposinpoBaTh Ka4ecTBO paboT 110 Ha/1a/iKe, IO Ha/laZiKe U TEXHUYECKOMY 00Cy-
YKMBAHUIO MeTaJIJIOPEXKYILEero U aAAUTUBHOI0 060pyA0BaHHUS U COBJII0IeHHE HOPM OXPaHbI
TPyAa U 6epexIMBOro NPOU3BOACTBA, B TOM YHcJe ¢ ucnosib3oBaHueM SCADA cucrem.

[IK 4.1 Ocy1iecTBAATh AUAaTHOCTUKY HEUCIIPABHOCTEN U 0TKA30B CUCTEM COOPOYHOTO MpPO-
M3BOJICTBEHHOTO 00OpPY/I0BaHHUs B PaMKax CBOeM KOMIETEHIIMH JJi BbIOOpAa MeTOAOB U
CNoco60B UX YCTPaHEHUS.

[1K 4.4 OpraHu3oBbIBaTh pecypCHOe obecrieyeHUe paboT M0 Hasla/JKe COOPOYHOTr0 060PYA0-
BaHHUA B COOTBETCTBUHU C IPOU3BOJACTBEHHBIMH 33/la4aMH, B TOM 4YHMCJIe C UCII0JIb30BAaHUEM
SCADA cucrem.

[IK 4.5 KonTposivpoBaTh KauecTBO paboT o HaJlaZiKe, HOJHAIa/IKE U TEXHUYECKOMY 00CTy-
YKMBAHUIO COOPOYHOI'0 060PY0BaHUSA U COOJII0JIeHUe HOPM OXpaHbl TPy/a U 6epexIMBOro
IIPOU3BO/CTBA, B TOM 4ucJie ¢ ucnosb3oBaHueM SCADA cucrem.



[IK 5.2 OpraH130BbIBaTh oNpe/esieHue NOTPe6GHOCTEN B MaTepHalbHbIX pecypcax, GopMHu-
poBaHue U 0pOpPMJIEHHE UX 3aKa3a C [eJIbI0 MaTepHaIbHO-TEXHUYECKOT0 06ecreyeHus Je-

ATEJBbHOCTHU CTPYKTYPHOIO nogpa3aejeHnd.

1.2 Pe3yibTaThl OCBOEHHUSA AUCHMILUIMHBI, MOAJIeXKalle MpoBepKe. Pacnpeae-
JIeHUe OLleHUBAaHUA Pe3y/IbTATOB 06y4eHHs 0 BUAAM KOHTPOJIS.

PesyabTarsl 00y- | HaumeHoBaHue 3jieMeHTA OcHoBHBIE IOKA3ATEH Buasbi
YyeHus YMEHMI M/ 3HAHUH OLIEHKH Pe3yJIbTATOB arrecra-
10101
[Tpome-
KYyTOU-
Hasi
V1. Paborats ¢ V1.1. Pemate 3agauu an- -JleMoHCTpanus 3J1eMeHTap-
TEKCTOBOM U MaTe- | reOpbl HBIX BblunciaeHui B cpene MC. *
MaTH4ecKoi 0bia- -PellieHre ypaBHEHUI U He-
CTAMH pETIaKTOpa PABEHCTB C TEKCTOBBIMH KOM- +
MathCAD MEHTapUSIMHU.
V1.2. Pemars 3agaun MaTeMa- -BEraucienne npeenos,
THICCKOO AHATI3A. MIPOU3BO/IHBIX, UHTErPAJIOB C +
TEKCTOBBIMU KOMMEHTApPHUSIMHU.
-IlocTpoenue rpadukos N
b yHKIHHA.
V2.Pemars npu- V2.Pemars npukiaaHble 3a- -CocraBieHue maTeMaTuye-
KJIaJIHbIC 331a4d B | 1a4M B 00J1IacTH nMpodeccro- | CKUX Mozelel 3ajay JIMHEN-
obnactu mpodec- HaJIbHOM JIeATENbHOCTH B HOT'O MTPOrPaMMUPOBAHUS N
CHUOHAJIbHOM Jesl- cpene MathCAD
TEIbHOCTH B
cpene MathCAD.
31. OcHoBHble Me- | 3.1.1 OCHOBHBIE 3JIEMEHTHI -3HaHNe OCHOBHBIX AJIEMEHTOB
TOJIbI pEelICHUS MaTeMaTHYeCKOro peJakTopa | peiakropa. +
npukianHeix 3agad | MathCAD.
C IIOMOIIBIO KOM- 3.1.2 OcHOBHBIX METO/IOB pe- | -3HaHHE CTPYKTYpPbI MaTeMaTH-
IBIOTEPHOM IPO- IIeHMs] PUKJIAJAHBIX 33]1a4 C | YeCKOM MOJIeNu 3aj1a4 JIUHEH-
I'PaMMbI ITOMOLIBIO KOMIIBIOTEPHOU HOI'0 IpOorpaMMHUpPOBaHUSL
«MathCAD» B 06- | mporpammsr «Mathcad» B 06- N

nacTtu mpodeccuo-
HaJIbHOU JIEIATEND-
HOCTH.

nacTu npodeccuoHalIbHOM
NEeSITENbHOCTH.




2 CIIEDUPUKALIUA OLEHOYHBIX CPEACTB

®opMoi NPpOMEXKYTOYHOM aTTeCTalUH sABJsIeTcA AP PepeHIIUPOBAHHBIN 3a4ET.

3 MATEPHAUJIBI JI/11 TPOMEXXYTOYHOH ATTECTALIMHU 110 YYEBHOH
AUCHUIIJIMHE

[IpeMeTOM OLIEHKH SIBJISIOTCSA YMEHHUS U 3HaHUSA. KOHTPOJIb U OljeHKa OCY11eCTBJISA-
I0TCS C UCNI0JIb30BaHUEM C/IeYHIIHX GopM:
- iupdepeHIMpOBaHHbBIN 3a4€ET.

TeKcT 3aAaHuM:

BapuaHnT 1

1. PenTh ypaBHeHHeE U CLie/1aTh IPOBEPKY:
y+1 y+2

=0
y—1 y+3

N

5
. Beruncnuthb npegen GyHKIUU: lirr(l)(l +3-x)x
xX—

w

o s
HailTu mnpousBoAHYy QYHKIMH, BBIYMCIWTHL €e 3HauyeHWe IpHU t=y3:

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

dx

2
4. BBIYHUCJIUTbL UHTErpaI: fo TaZia

ul

.Moctpouts rpadpuk pynkuuu: y(x) = x> + 3 - x% — 2

6. CocTaBUTBb MOJieJIb U pEIIUTD 3aayy.

B mBeliHOM 1iexe uMeeTcsa 84 M TkaHU. Ha mowuB ofHOro xanarta Tpebyercsa 4 M
TKaHH, OJHOW KYPTKU-3M, OHUX OPIOK-2C. XaJlaTOB HY>KHO CLIUTH He 6oJiee 14, Kyp-
TOK- He 6oJiee 10, 6prok- He 60Jsiee 11. [IpubbLIbL OT peasiM3aliMyi OAHOTO xasaTta- 40
JleH.e/l., OIHOM KYpPTKU- 45 JieH.ell., OHUX 6p1oK- 35 fieH.efi. CKOJIbKO HY»KHO CIIUTh
XaJIaTOB, KYPTOK U OPIOK, YTOOBI MOJYYUTh MaKCUMaJIbHYI0 IPUOBLIb?

Yka3zaHue: B 3a7jaHusx 1,2,3- B oTBeTax MOJYYUTh AEeUCTBUTEbHOE YUCI0. B 3a7a-
HUU 2- HaWeHHYI0 IPOU3BO/IHY0, MTPU HEOOXO0JUMOCTH, YIPOCTUTD, @ 3aTeM HaUTH
e€ 3HaueHHe B IaHHOW TOYKe.






BapuaHT 2

1. PeminTh ypaBHEHUE U C/le/1aTh IPOBEPKY:
2y 7 y+1 5

y—1 2 y—1+2—2-y

2. Beruucauthb npeaen pyHkiuu: lim _2x%+5x-3
. pea YHIR T x>-33x2+10—x+3

3. HaliTu npor3BoAHYI0 GYHKIMU, BBIYUCJIUTh €€ 3HaUeHUe Npu t = 2 :

£ =1n(55)
3 e—X%42.y

4. BbIYMCIUTb MHTErpaJl: fl de

5. lloctpouts rpaduk pyHkuuu: y(x) = 2* — x

6. CocTaBUTBb MOJZieJIb U pelIUTh 3a/ay4y.

[Ipy oTKOpMe KHUBOTHBIX KaXK0€ U3 HUX JOJDKHO MOJyYUTh He MeHee 60 e, nuTa-
TeJbHOT0 BelllecTBa A, He MeHee 50 eJl. mMUTaTeJbHOro BellecTBa B, u He MmeHee 12 e, nu-
TaTeJbHOro BellecTBa C. YKazaHHbIe BelleCcTBa coAepKaTbcs B Tpex kopMax K1, K2, K3. Co-
Jlep>kaHue eJIMHUI] KK 0r0o MUTATEeJbHOTO BeleCcTBa B OJJHOM KI' KaXK/10oro KopMa npuBe-
JleHo B Tabusiuie. CocTaBUTh JHEBHOM pallMOH, 06eCcreyrBalollMi MojsyyeHue HeoO6Xxo4u-
MOTr'0 KOJIMY€eCTBA MUTATEJbHbIX BEllleCTB MPU MUHMMAaJIbHbIX 3aTPaTax, €CJId CTOUMOCTD 1
Kr kopma 1 cocrasasiet 1,3 py6., kopm 2- 0,8 py6., kopma 3-1 py6.

IIuTarennHbie BeliecTea KoanuecTBo nuTaTeIbLHLIX BCIIECTB B 1 kr KopMa
K1 K2 K3
8 10 9
B 4
1 0 6
Yka3saHue: B 3ajanusx 1,2,3- B oTBeTax MOJMYYUTH JAeUCTBUTENbHOE YU CI0. B 3a7a-
HUU 2- Hal/IeHHY10 MPOU3BOJHYI0, IPU HEOOXOAUMOCTH, YIIPOCTUTD, A 3aTEM HAUTH

eé 3HayeHue B ,ELaHHOﬁ TOYKE.




BapuaHT 3

1. PeunTh ypaBHEeHHE U CZieJIaTh IPOBEPKY:
3(6y—3 2y +3
6y=3) _, 2
9y — 6 3y—2

xX+4-2
X

2. BbruucauTh npesen GyHKLIUU: lirr(l)
X—

3. HaliTu npor3BOAHY10 QYHKIMH, BBIYMCAUTD ee 3HadyeHUe npu t = 1 :
fO)=4-e""7

T
5 (cos(x))?

4. BbIYUCINUTHL UHTErpas: [? # dx
6

5. [locTpouTk rpaduk PpyHkiuu: y(x) = 21In(x)

6. CocTaBUTb MOJeJIb U PELUUTH 33Ja4y.

Kenesnas gopora ocyuiecTB/sieT NepeBO3KY yIJs, JOOBITOTO Ha YeThIpex LIaxTax
[[11,I02,113,1m1;, B aBa ropoaa 'l u I'2. CTouMocTh nepeBo3ku 1 TOHHHI Yris (B AeH.el.) C
KaXX/I0M IIaxXThl B KK/ bIK ITOpOJ;, KOJIMYECTBO YIJifl, KOTOPOEe HY»KHO OTIPABUTh C KOXKJA0H
HIaXThl (B TOHHAX) U NOTPEOHOCTbD B YTJie KaXKJ0r0 ropo/ia (B TOHHAX) YIJisl, KOTOPOE HY>KHO
OTNPABUTH C KaXJ,0H 1aXThl (B TOHHAX) U MOTPEeOHOCTD B yIJie KaXK/J0ro ropo/a (B TOHHAXx)
npuBeJieHbl B Tabsvue. KakuM 06pa3oM opraHu3oBaTh NepPeBO3KY YIJis, YTOOBI 3aTpaThl
OblJIM MUHUMaJIbHBIMU?

I'opona I I2 OTtnpasieno (1)
11 560 470 20
12 150 100 14
113 290 210 18
14 620 530 20
[MorpebHOCTS (T) 40 32 Bcero:72

Yka3zaHue: B 3a7jaHusx 1,2,3- B oTBeTax MOJYYUTh AEeUCTBUTEbHOE YUCI0. B 3aa-
HUU 2- HAlJIEHHY10 IPOU3BO/IHY0, MTPU HEOOXOAUMOCTH, YIIPOCTHUTD, @ 3aT€M HAalTH eé 3Ha-
YyeHHe B ITaHHOW TOYKe.
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BapuaHT 4

1. PeminTh ypaBHEHHUE U C/ie/1aTh IPOBEPKY:
y+1 2-(y+1) 1

y—1 3-(y—3) 3

2-sin(3x)

2. BeruucauTs npezen GyHKuu: lim
x-0 5-x

3. HaiiTu npousBoAHy0 GYHKIMY, BBIYUCAUTD €€ 3HayeHue npu t = 1:

4. BbIYMCIUTbL UHTErpaJl: fz

t+1

fx) = 2:t+3

4—X+4—

dx

5. NoctpouTs rpaduk pynkuuu: y(x) == x* —5-x% + 4

6. CocTaBUTH MO/Jie/Ib U PELIUTH 3aJa4y.

llex npeanpusATUs BbINyCKaeT U3aeus AByX BUJ0B: A u B. [Ipu6bLIb OT peanusa-
Y ogHoro usgenus Buja A pasHa 300 geH. en., B - 200 geH. en. CKOJIbKO U3€/IUN KaX-
JlOr0 BU/IAa HY?>KHO BbINMYCTUTh. YTOOBI MOJYYUTh MaKCUMa/IbHY10 NpUObLIbL? Heobxoarumble

JlaHHbIE HaXOISATCS B TaOJIHUILE.

Bun o0padoTku

Bpems Ha oOpa-

Bpems Ha oOpa-

MaxkcumajanHoe

00TKYy 00TKY BpeMsi padoThI (1)
OHOTO u3/1eausd (1) | 0aHOro M37Aeaus (1)
A B

CranoyHas 2 0 90

[IItammnoBka 0 2 52

[TonmupoBka 8 3 390

ITokpacka 5 3 300

Yka3zaHue: B 3asanusx 1,2,3- B 0oTBeTax NOJYYUTh AEeUCTBUTEJbHOE YUCI0. B 3a7a-
HUMU 2- Hal/IeHHYI0 IPOU3BO/IHY0, IPU HEOOXOAUMOCTH, YIIPOCTUTD, @ 3aTEM HAWUTHU eé

3HAa4Y€eHHe B I,LIEIHHOI‘/}I TOYKE.
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BapuaHT 5

1.PelinTh cuCcTEMYy ypaBHEHHU U CZeJIaTh IPOBEPKY:

u—v=-5
7u+20v=-8

3x*—2x%+4

2. BeruucauTsb npezen GyHKUu: lim

x—00 5:x—8x3—6-x*

3. HaiiTu npousBoiHY10 QYHKILIMHY, BBIYUCIUTD ee 3HaueHue npu t = 0,5:

f(x) =52t

T
4. BBIYHUCJUTH UHTErpaJI: f03 eos™ - sin(x) dx

5. [locTpouTsk rpaduk GyHkuuu: y(x) =

10-x
x2+1

6. CocTaBUTb MOJi€/Ib U PELUUTH 33/a4y.
M3 oMHAaKOBBIX JIUCTOB paHephl HY>KHO BbIpe3aThb 3arOTOBKU YeThIpeX BU/I0B A, B,
C, /1 B kosinuecTBe COOTBeTCTBeHHO He MeHee 40, 48, 64 u 20. Kaxxablil IUCT MOXKHO paspe-
3aTh Ha 3arOTOBKHU JIByMs crioco6aMu. Heo6xojMble faHHbIE IPUBEAEHbBI B Ta0JIUIIE.

CKOJIBKO JIUCTOB 110 KaXK/I0MY M3 CIOCOOOB HY>KHO pa3pe3aTh, YTOObI NOJYYUTh HEOOX0U-

MO€ KOJIM4€CTBO 3aroToBOK, U YTOObI OTXOAbI IIPHU 3TOM ObLJIM MUHHUMaJIbHBIMU?

Buj 3aroroBku

KoJsm4yecTBO 3ar0T0BOK NpPHU
KA%/10M CII0C00 U3 OJHOTO0
JucTa

Kosn4ecTBO 3ar0TOBOK NpPH
KaKI0M c1oco0 u3 0AHOr o
JIMCTa

1-b1ii clioco0

2-0M croco0

HOQ|®W| >

O O|W

ool

Benmuunna 0TX010B (KB. CM)

270

330

Yka3zaHue. B 3ajanusax 1,2,3 - B oTBeTax NOJIyYUTh JeMCTBUTENbHOE YMCJI0. B 3aa-

HUMU 2 Haﬁ,quHy}o MMPpOU3BOAHYIO, ITPHU HGO6XO,EI,I/IMOCTI/I, YIOPOCTHUTD, a 3aTEM HauTH eé

3HAa4YeHHe B I,[LEIHHOI‘/JI TOYKE.
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BapuaHT 6
1. PemiuTh HEPaBEHCTBO U CZle/1aTh IPOBEPKY:

z+1D?*(@z+2)(z%+z+1)
(z-—1)(z-3)

2. Beruucautp npeaen GyHkuuu: lim 2
' PEACT QyHKIMI: 0 -2
3. HaiiTu npousBoiHy10 QyHKIMHU, BBIYUCIUTD ee 3HadeHue nipu t = 0,125:

.__ 2-atan(4-t)
flx) =——F—

1
4. BbIYMCIUTB UHTErpal: f(;/ﬁ 2 (x*+8)3-xdx

12Vx2+4

x2+4

5. lloctpouts rpaduk pyHknuu: y(x) =

6. CocTaBUTBb MOJieJ1b U pEelIUTh 3a/a4y.

dupmMa ocylecTB/IeT epeBO3Ky caxapa c AByx ckaazgoB Cl u C2 B yeThIpe TOpro-
Bble Touku T1, T2, T3 u T4. Kak opraHu3oBaTh NepeBO3KYy caxapa, UYTOObI 3aTpaThl HA Heé
6611 MUHHUMaJbHbIMU? CTOMMOCTb NepeBO3KU 1-ro Kr caxapa (B JeH. el.) C KaXJoro
CKJIaZia [10 KaXKJJ0M TOPTOBOM TOYKH, KOJIMYECTBO OTIPABJIEHHOI0 C KOKA0T0 CK/Ia/ja caxapa
Y IOTPeOHOCTD KaXKJ0M TOProBOW TOYKH 8 caxape NpUBeJeHbl B TabIULe.

Toprosblie TOYKH, T1 T2 T3 T4 OTnpaBiieHo(Kr)
CKJIA/IBI

Cl 0,3 0,6 0,8 0,7 3500

C2 0,4 0,8 1,0 0,2 4500
[TorpebHOCTH (KT) 1500 2000 3500 1000 Bcero:8000

YKka3zaHue. B 3aanusx 1,2,3 - B 0TBeTax NOJyYUThb JeNCTBUTEIbHOE YUCI0. B 3a7a-

HUM 2 HalJIeHHYI0 IPOU3BOHYI0, IPU HEOOXOAUMOCTH, YIIPOCTUTD, a 3aTeM HAUTH €€ 3Ha-

YeHHe B I,L'I,aHHOI‘/JI TO4YKE.
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Bpems Ha BbINlOJIHEHUE: 45 MUH.

[lepeyeHb 06GBEKTOB KOHTPOJIS

Pesynbratsl 00y-
YEeHUs

HaumeHnoBanme 31emMeHTa
YMEHUU UM 3HAHUU

OCHOBHbIE MOKA3aTeIN OLICHKHU pe-
3y/lbTaTOB

V1. Paborarts ¢
TEKCTOBOM U MaTe-
MAaTHYECKOI 00a-
CTSIMH PEaKTOpa
MathCAD

V1.1. Pemars 3agaun ai-
reOphl

-JleMOHCTpanus J1eMEHTapHbBIX
BbhIUKCIeHU B cpeae MC.

-Pelienne ypaBHEHUN U HEPABEHCTB
C TEKCTOBBIMM KOMMEHTAPHUSIMU.

V1.2. Pemiats 3a/1aun Mare-
MaTHYECKOr'0 aHaJIN3a.

-Bprancnenune nmpenenos, Ipou3BOJI-
HBIX, HHTETPAJIOB C TEKCTOBBIMU
KOMMCHTAapUsIMHU.

-Iloctpoenue rpadkoB G YHKITHMA.

V2. Pemars npu-
KJIaTHBIE 33/1a4H B
obmnactu mpodec-
CHOHAJIbHOU J1es-
TEJILHOCTH B
cpene MathCAD.

V2. Pematb npukiaaHbie
3amauu B obmactu mpodec-
CHOHAJIbHOM JIEeATEIbHOCTH
B cpene MathCAD

-CocraBiieHrEe MaTEMaTHYECKIX
MOJIeNIeH 3a/1a4 JUHEMHOTr O TIPo-
rpaMMHUPOBaHUS

31. OcHOBHEBIE
METO/IbI PEIICHUS
MPUKIIAAHBIX 3a-
Jlad ¢ IIOMOIIILIO
KOMIBIOTEPHOM
MIPOrpaMMBbl
«MathCAD» B 00-
JacTu npodeccro-
HaJbHOM JIeSATEIb-
HOCTH.

3.1.1 OCHOBHBIE 3JIEMEHTEI
MaTeMaTHYECKOr 0 pe/iaK-
topa MathCAD

-3HaHHE OCHOBHEIX 3JICMEHTOB pe-
JaKTOopa.

3.1.2 OCHOBHBIX METOLOB
peIIeHUSI TPUKIIAHBIX 3a-
J1a4 C ITOMOIIBIO KOMIThIO-
TEPHOU NMPOrpaMMBbI
«Mathcad» B o6mactu npo-
(heccroHanbHOMN JAeITeIHHO-
CTH

-3HaHHe CTPYKTYpPHI MaTeMaTHYe-
CKOM MOJEIH 3a1a4 JINHEHHOr O
pOrpaMMHUPOBAHUS

YHnBepcaJleaﬂ IIKaJ1Ia O €HKH OﬁpaBOBaTe.ﬂBHbIX AOCTPI)KEHPIﬁ.

[IporeHT pe3ynbTaTUBHOCTH KauecTBeHHast OlleHKa YPOBHS O OTOBKH
(MIpaBUJILHBIX OTBETOB) bann (otmeTka) BepbanpHbiii aHasIOr
95 — 100% 5 OTnuuHO
94 — 75% 4 Xoporio
74 — 60% 3 Y 10BJIETBOPUTENBHO
Menee 60% 2 HeynoBieTBOpUTEIHHO
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4 TIEPEYEHb MATEPHAJIOB, ObOPYJOBAHHUA U HH®OPMALIMOHHBIX UC-
TOYHHUKOB, UCIIOJIb3YEMbIX B ATTECTALIMH

4.1 Tpe60BaHUA K MUHUMAJIbHOMY MaTepUA/JbHO-TEXHHYECKOMY oGecneye-
HUIO:

Jlist peanusanuy NporpaMMbl y4eOHOU JUCHMIIMHBI JJODKHBI OBITH IPENyCMOT-
pEeHBI clieiyIolye ClelialbHble TOMelleHUs:

JlabopaTopus «MHPOpMaLlMOHHBIX TEXHOJOTUN B NpodeccuoHaJlbHOU JlesiTebHO-
CTU», OCHalIéHHAsi 060py/IOBaHUEM: MOCAA0UYHbIE MeCTa MO0 KOJHUYECTBY O0Y4YaIOIMUXCS,
MarHUTHO-MapKepHasi yueOHas 0CKa, pabodyee MeCTO Mpeno/JjaBaTesisi, KOMILIEKTHI 3a/1a-
HUM [J1S1 TECTUPOBAHUSI U KOHTPOJIbHBIX PAabOT, U3MePUTEJbHbIEe U YePTEKHbIE UHCTPY-
MEHTHBI.

TexHuuyeckue cpeicTBa 00yUeHUS:

— KOMIIbIOTEP C JIMLIEH3UOHHBIM NPOTPaMMHBIM OOeclieyeHHueM;

— jocTyn K ceTu UHTepHeT;

— MYJIbTUMeJHa MPOEKTOpP.

4.2 UHdpopManMOHHOE 06ecrieyeHre 00y4eHH

s peanvsanuy nporpaMMbl y4eO6HOW JUCHUMIIIMHBI 6M6JIMOTEYHbIN GOHA 06pa3o-
BaTeJIbHOM OpraHu3aluu J0/PKeH UMeThb NedyaTHble /UM 3JIEKTPOHHbIE 06pa3oBaTeJib-
Hble U ”HGOpPMalLlMOHHBIE peCcypChl, peKOMeH/yeMble JJIs UCT0J1b30BaHUs B 06pa3oBaTeJib-
HOM IpoI1iecce.

OcHOBHbIE UCTOYHUKU:

1 UuTepakTuBHBbIE cUcTeMBI Scilab, Matlab, MathCAD [3n1ekTpoHHBIN pecypc] : yuebHOe
nocobue / U.E. [lnamuHckas [u gp.]. — IJIEeKTPOH. TEKCTOBbIE AaHHble. — Ka3zaHb: Kazan-
CKUU HallMOHAJIbHBIN UCC/Ie0BATENbCKUU TEXHOJIOTMUeCcKUU yHUBepcuTeT, 2022. — 195 c.
— 978-5-7882-1715-4. — Pexxum gocryna: http://www.iprbookshop.ru/62173.html

2 MeTo/bl ONTUMHU3ALMHU [IJIeKTPOHHBIN pecypc] : yuebHoe nocobue / E.K. EpmioB [u

Zp.]. — dnekTpoH. TekcToBble AaHHbIe. — CII6. : CankT-IleTepbyprckuii rocyjapcTBeHHbIN
apXUTEKTYPHO-CTpouTebHbIM YHUBepcuTeT, IBC ACB, 2022. — 89 c. — 978-5-9227-0597-
4. — Pexxum poctyna: http://www.iprbookshop.ru/63634.html

JlonosiHUTe/IbHbIE UCTOUYHHUKU:

1 [TaBs10Ba, O.A. Pemienue 3aga4 Ha IBM: MathCAD [3/1eKTpOHHBIN pecypc]: IpaKTUKYM
/ O.A. [laBjioBa. — JJIEKTPOH. TEKCTOBbIe JJaHHble. — CapaToB: By3oBckoe o6pa3oBaHue,
2022. — 53 C. — 978-5-4487-0240-2. — Pexxum JlocTymna:
http://www.iprbookshop.ru/75275.html

2 fIpoukas, E.B. IkoHOMHUKO-MaTeMaTHYeCKHe MeTO/[bl U MOJIeJIMPOBaHUE [IIEKTPOH-
HbIN pecypc] : yaue6Hoe nocobue / E.B. flponkass. — 3/1eKTpoH. TeKCTOBBIe AaHHbIe. — Capa-
ToB: Ail [lu Ip Mepua, 2022. — 227 c. — 978-5-4486-0074-6. — Pexum jocryna:
http: //www.iprbookshop.ru/69291
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3 O61ue Bonpocbl MaTEMAaTHKU. MaTeMaTu4eckas Jioruka. Teopus uuces. Anre6pa. To-
nosiorus. 'eometpus. [TekcT|/ Yupeautenb BcepocCUHCKHUM HHCTUTYT HayYHOU U TEXHU-
yecko nHopmanuu Poccuiickoit akagemuu Hayk (BUHUTHU PAH). - M.: «IIPO-ITPECC»,

2021-2023.

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

Onepatop 340 000 "KomnaHus "TeH3op"

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 18.10.24 09:35 MNpocTas nognucb

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

YTBEPXJEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 18.10.24 11:13 Mpocras nognucb
[vnpekTtop PCCK «PIPTY» (MSK)




