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1. IlepeyeHb KOMIETEHIUI ¢ YKAa3aHUEM 3TANOB UX GOPMUPOBAHUSA
B nnpouecce oceoenus OIIOII BO

B cootBerctBum ¢ tpedoBanusamu GI'OC BO 13.04.02 DnexkTposHepreTika u
ANIEKTPOTEXHUKA, YTBEP)KJICHHOTO Iprka3zoM MuHoOpHayku Poccun ot 28.02.2018
Ne 147, u yueOnbim manoMm mo OIIOII BO «DnekTponpuBOAbl M CHCTEMbI
VIOPaBJICHUS  JJICKTPONPUBOAOB»  HAIMPABICHHUS  IOJATOTOBKH 13.04.02
«ONEKTPOIHEPTeTUKAa M JJIEKTPOTEXHUKA» MPOLECC pean3aliui JACHUTLTAHBI
HamnpaBJieH Ha POpMHUpPOBAHHUE CIASAYIOUINX KOMIETEHITHIA:

- IIK-1. CnocoGen pa3pabaThiBaTh TEXHUYECKUE PEIICHUS MPU MPOCKTUPOBAHUH
U MOJEPHHU3ALMU CHUCTEM >JIEKTPONPHUBOJAa U aBTOMATHU3UPOBAHHBIX CHUCTEM
yIpaBJeHUs] TEXHOJIOTMYECKUMU MPOIECCaMU, PYKOBOJIUTH BHEIPEHUEM HOBBIX

pemeHHﬁ B TCXHOJIOTHUYCCKHUC ITPOLCCCHI.

CHUCcTEMHBII aHAIN3 U
IIPUHATUE PELLICHUN

MEPEMCHHOT'O TOKA C
YaCTOTHBLIM YIIPAaBJICHUEM

b1.B.M.06 UmuTtaninosHoe

Ne (Iud Jransl GopMHUPOBAHUSA KOMIIETEHIIUI
n/n| p . . N
KOMIL HayvaJjbHblil 3Tan OcHoBHOI 3Tan 3aBepiaronmii 3ramn
1 | I[IK- | B1.B.M.01 Teopus b1.B.M.03 Cucremsl b1.B.M.06 UMmutanmoHunoe
1 | snexTpomnpuBoa YIPaBJICHUS MOJICIIUPOBAHUE
B1.B.M.04 AIIEKTPONPUBOIOB TEXHUYECKUX CHUCTEM

b1.B.M.08 Cunxponnblie
AJIEKTPUUYECKUE MAIIUHBI B
ANIEKTPOTEXHUKE U

b1.B.M.05 .
C MOJIETTUPOBaHUE aBTOHOMHOM
OBpEMEHHbBIE
TEXHUUYECKHUX CUCTEM JNIEKTPOIHEPIETUKE
MHUKPOIIPOLIECCOPHBIE
CpeJCcTBa B b1.B.M.07 Yucnosoe b2.B.M.01(IT) HayuHo-
AIIEKTPONPUBOJIE IIPOrpaMMHO€ YIPaBJIEHUE | MPOU3BOJCTBEHHAS
B1.B.M.07 Uncnosoe | TEXHOIOMECHinK npairika
IIPOrpaMMHOE pol b2.B.M.02(I1n)
yIIpaBJICHUE b1.B.M./ZIB.01.01 [IpousBoacTBeHHas
TE€XHOJIOTUYECKUMHU DNEeKTPONpPHUBO/ B NpeUIUIOMHAs IPAKTHKA
fiporieccamu COBPCMCHHBIX Bb3.01 IloaroroBka k caaue
TEXHOJIOTUSIX

b1.B.M.JIB.01.01
DNEeKTpOIPUBO/ B

B1.B.M.JIB.01.02

COBPEMEHHBIX MapKeTHHT ¥ WH)KHHUPHHT
TEXHOJIOTHSX AJIEKTPOINPUBOIOB
b1.B.M.JIB.01.02 b1.B.M.JIB.02.01
Mapketusr u Cucrembl
WHXUHUPUHT ABTOMAaTU3UPOBAHHOTO
AJIEKTPOTIPUBOJIOB MIPOCKTUPOBAHUS
B1.B.M.09 DJEKTPOTEXHUECKHX
['ubpugabIe YCTpOHCTE
TEXHOJIOTHH B b1.B.M.JIB.02.02
AJIEKTPOIHEPIETUKE IIporpammupyembie
DTIL.02 JIOTHYEeCKHUe
PoGoToTexHuka u KOHTPOLIEPLI 115
UCKYCCTBEHHBIN HIEKTPONpHBOL0B

HUHTCIIJICKT

U cJ1a4a rocyaapCTBEHHOIO
OK3aMC€Ha




2. TpeOoBanus k pe3yjbTaTaM 0CBOCHHMS AUCHUIIMHBI (MOAYJIs1)

[lepeuens mIaHUPyEMBIX PE3yIbTATOB 00YUECHUS

HNunexc Coneprxanue
Ne 10 JUCLUIUIMHE (MOYJII0), COOTHECEHHBIX C
/p | NOMUCTEH KOMIICTCHIIH WHIUKATOPaMH JIOCTHKEHUSI KOMIETSHIIUH
100701 (wm ee yacTH)
3HATh YMETb BJIQJIETh
Ha3HAYEHUE,
CTPYKTYpY U
TIPUHIIATL
paboThl
CHCTEM
YHCIIOBOTO MPUMEHSITh
IPOTPaMMHOTO METO/IBI
PazpabatsiBaeT YHPaBIICHITT pactet
TEXHOJIOTHYEC PEKUMOB
CIDYKIYPY KUMH paboTsI
POCKTHPYEMOU )
1 | UIIK-1.1 CHUCTEMBI C fiporeccani, cueTeM
METO/IBI YHCIIOBOTO
Y4ETOM COBPEMEHHOTO
ypOBH pacuer IPOTPaMMHOTO
PEXKUMOB yIpaBICHUS
TEXHHUKHU
paboTsl TEXHOJIOTHYEC
CUCTEM KUMH
YHCIIOBOTO rpoleccaMu
IPOrPaMMHOTO
yIpaBiIeHUs
TEXHOJIOTHYEC
KAMH
polLeccamy;
paccYMTHIBATH
napaMmeTpbl
TEXHOJIOTHYEC
KHX TPOLIECCOB
JUTs1 BRIOOpa
Ha3HauYeHHE, CpeAcTB
CTPYKTYpPY H | aBTOMAaTH3aIx
YCTPONCTBO u;
[Tpou3BoauT BEIOOP OCHOBHBIX BBIOMPATH
WTTK-1.2 O60py,£[0BaHI/I$IU CpeZCTB OCHOBHBIE
MPOEKTHUPYEMOM aBTOMaTH3aIH cpencrTsa
CHCTEMBI u aBTOMAaTHU3AIIH
TEXHOJIOTHYEC U TIpH
KHX MIPOEKTHPOBAH
MIPOLIECCOB; WU YHACIIOBBIX
cucTeM
yIpaBIeHUS
TEXHOJIOTHYEC
KUMH
rpoleccaMu
WTK-1.3 Pa3zpabarbiBaeT mosicau | TpeOoBaHUA K | pa3pabaTbIBaTh | MporpamMMaMu
TENBHYIO 3aMHCKY Ha paspaboTke TEKCTOBBIC aBTOMATH3AIIH




pa3HbIX 3Ta TEKCTOBBIX M | JIOKYMEHTHI U U
nax MpOeKTHUPOBAHUS rpaduyecKkux CXEMBI JIJIst MIPOEKTUPOBAH
JIOKYMEHTOB B | IPOEKTUPYEMBI Usl CUCTEM
COOTBETCTBUU X CHCTEM yIpaBiIeHUs
c YKCIIOBOTO TEXHOJIOIHYEeC
IPUMEHSEMbIM | YIIPaBJICHUS KUMH
u TEXHOJIOTHYEC | IPOLIECCaMU C
CTaHJapTaMH; KUMH YHCIOBBIM
IpoleccamMy; | MpOrpaMMHBIM
yIpaBJIeHUEM




3. Macnopt ¢oHIa OLIEHOYHBIX CPECTB MO TUCUMUILINHE

/o

Kontpomupyemsie
MOYJTU/pa3Ieibl/ TEMbI
JIUCLIUIUINHBI

Nunexc

KOHTPOJIUPYEMOU

KOMIIETCHITNH
(vt €€ yacTm)

OneHoyHble CPEACTBA

HanMCHOBAHUC

Ne 3apanuii

TexHonorus
OLICHKH
(cmmoco6

KOHTPOJISA)

1-3,5,6

HIIK-1.1

Komnnexr
3a1au
(3amanumii) 1
TEKYIIETro
KOHTPOJIS |
KOHTPOJIS
CaMOCTOSITEIb
HOM pabOoTHI
00yJaronmxcs

1,2

Otuyer

5,6

NIIK-1.1

Kommiekt
3a1a4
(3amanuii) mis
TEKYIIEeTO
KOHTPOJIS U
KOHTPOJIS
CaMOCTOSTENb
HOU paboTHI
o0yJarouuxcs

Otuer

WITK-1.1, UTIK-

1.2, UTIK-1.3

Kommnext
3a1aq
(3amanuit) as
TEKYLIETO
KOHTPOJIS |
KOHTPOJIS
CaMOCTOATEIb
HOU paboTHI
00yJaronmxcs

Otuyer

1-6

WTIK-1.1, UTIK-

1.2, UTIK-1.3

Kommnekt
3aj1a4
(3amanwmii) 1uis
TEKYIIIEeTO
KOHTPOJIS !
KOHTPOJIS
CaMOCTOSITEINb
HOM pabOTHI
o0yJarmuxcs

Otuyer




4, OueHoYHBbIE CPeCTBA VISl TEKYIIEero KOHTPOJISI K IPOMeKYTOYHOM
aTTecTAlMU, KOHTPOJIAA CAMOCTOATEILHOM PadoThl 00y4Yal0IMXCs

4.1. KommJiekT 3aaa4 (3aJaHuii) JJisl TeKylIero KOHTPOJIA U KOHTPOJIsI
CaAMOCTOSITEIbHOM PadoThHI 00y4AIOIUXCS

Ne
NHupekc
3a1a4u Ycnosue 3anaun (popMynupoBKa 3aJaHHS)
KOMIIETCHIINH
(3amanus)
CocTaBuTh TaOIMILIBI ICTUHHOCTH ISl CEMUCETMEHTHOTO
MHJMKATOpa IS 3aJaHHBIX CHMBOJIOB.
[Toctpouts kapThl KapHo 1o cocraBieHHbIM Tabauam
UIIK-1.1, 1 UCTUHHOCTH.
HNIIK-1.3 Ocy1ecTBUTh BBIBOJ MAKCUMaJIbHO MPOCTHIX BhipaxkeHnit KH® u
JAH® na ocnose kapt Kapno.
CocTaBUTh CIMCOK UCIOIb3YEMBIX IEPEMEHHBIX (BXOIHBIX U
BBIXOJIHBIX CUT'HAJIOB).
Pa3paborats u omiiaguth nporpammy st [TJIK, ocymecTBisironyto
HIIK-1.2 1 0TOOpaKeHHE 3aJJaHHBIX CHMBOJIOB HA CEMUCETMEHTHOM
WHJUKATOpE.
WIK-1.1, [IpeoOpa3oBatk 3a1aHHbIE MATEMAaTHUECKUE BBIpAaXKEeHUs B HopMy,
TTTK-1.3 2 ynoOHyto it nporpammupoBanus Ha [TJIK.
CocTaBUTh CIMCOK UCIOJIB3YEMBIX IEPEMEHHBIX.
WTIK-1.2 5 Pa3paborate 1 0TaIUTh NPOrpaMMBbI IS Pa3sHEIX BHJIOB IIK,
OCYILIECTBISIOIIME PACUET 3aJaHHBIX BbIPAXKCHHMN.
Pa3paboTraTe HUKIOrpaMMBbl MOJTOKEHUHN U YIIPABIISIOLINX
WIK-1.1, CUTHAJIOB JUIsl IBUYKEHUS ITHEBMOLIMIIMHAPOB 110 33JaHHBIM
MTK-1.3 3 TPAEKTOPHSIM.
CocTaBUTh CIMCOK UCIOIB3YEMBIX CUTHAJIOB JATYUKOB,
YIPABISIOUUX CUTHAJIOB U IEPEMEHHBIX.
Pazpabotate u otnaauts nporpammy ans IJIK, ocymiecteastontyto
NIIK-1.2 3 MOCJIeI0BATEILHOCTHOE YIIPaBJICHUE IBUKECHUEM
ITHEBMOIIWIMHIPOB 10 3aJaHHBIM TPAEKTOPHSIM.
CocTaBUTh ONUCAHUE ANITOPUTMa pabOThI BUPTYAIBHOTO
HIIK-1.1, 4 TEXHOJIOTHYECKOT0 00BHEKTA.
NIIK-1.3 CocTaBUTh CIMCOK UCIOJIB3YEMBIX CUTHAJIOB JaTUUKOB,
YOPAaBISIONUX CUTHAJIOB M BHYTPEHHUX MEPEMEHHBIX.
Pazpabotate u otnaauts nporpammy ans IJIK, ocymiecteistonyto
NIIK-1.2 4 YIIPaBJICHUE 3aIaHHBIM BUPTYaJIbHBIM TEXHOJIOIMYECKUM
00BEKTOM.
WIK-1.1, Pa3paborate unTepdeiic oneparopa Jisl yIpaBleHUs BUPTYaTbHbIM
WTTK-13 5 TEXHOJIOTUYECKUM OOBEKTOM.
CocTaBHUTh CIMCOK NEpEeMEHHBIX i B3aumoaenictaus ¢ ITJIK.
Pazpabotare nporpaMmy JUis HaHEIH ONepaTopa U OTJIAAUTh ee
NIIK-1.2 5 B3aumozeiicteue ¢ I1JIK mpu ynpaBieHun BUPTyaIbHBIM

TEXHOJOTHUYECKUM O00BEKTOM.




Kpurepuu n mkaJjia OneHKu:
- KpUTEpUH OIICHUBAHUS — MPABWIBHOE PEIICHHE 3a/1a4;
- IOKa3aTeNb OLIEHUBAHUS — MPOIICHT NMPABUIILHO PEIICHHBIX 3a/1ay;
- IIKaJIa OIICHUBaHUA(OIIEHKA) — BBIJIEJICHO 4 YPOBHS OLICHUBAHUSI KOMITETCHIIA:
BBICOKHI (0TIM4YHO) — OoJiee 80% MpaBUIIbHO PEIICHHBIX 33/1a4;
A0CTATOYHBIN (X0pomo) — ot 60 10 80 % nmpaBWIBLHO PEMICHHBIX 3a/1a4;
MOPOroBblIil (YI0BJIeTBOPUTEIbHO) — 0T 50 10 60% MpaBWIBHO PELICHHBIX 33/1a4;
KPUTHYeCKHil (HeyAoBJIeTBOpUTEJabHO) — MeHee 50% npaBMIIBHO pElIEHHBIX

3ajgad.
YpoBeHb
Onenka OCBOEHUS Kpurepun orieHnBaHus
KOMIIETEHIINH
OOyuaromuiics  SICHO  M3JOXKWI  METOAUKY
OO Beicokuit pelieHus  3a7ad4, OOOCHOBal  BBIIOJHEHHOE
YPOBEHb peleHre TOYHOW CChUIKOW Ha (POPMYIIBI, TpaBHiIa
UTA;
OOyuvaromuiics  SICHO  M3JOXKWI  METOAUKY
Xopoo [loBblIeHHBI | peleHus 3ajJad, HO B OOOCHOBAaHMM PpEIICHUS
YpOBEHb UMEIOTCS COMHEHHSI B TOYHOCTH CCBUIKM Ha
(dhopMyIIbl, IpaBUiIa U T.J1.;
Toporossiii OOyuaromuiics  M3JI0KUII yeiosue  3aiaum,
Y 10BAETBOPUTETHHO yPOBCHb pemeHue oOOCHOBaJl  OOMmIEd  CCBUIKOM  Ha
(dhopMyIIbl, TpaBUiIa U T.J1.;
IV TET——— OO6yuarommiics vHe BBIIIOJIHUII  3aJaHusl UL
CaMOCTOSITENIbHOW palboThl, HE YSACHHUJI YCIOBHE
HeynosnersopurensHo YpOBEHb HE .
3a/a4M, pelleHue He OOOCHOBal CCHUIKOM Ha
JOCTUTHYT
(dbopMyIIbl, TpaBuia U T.JI.




Bapuanrsl 3aganmii 1

Ne Cumsonbl
1 AE P,b,1,509LU
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BapuanTsl 3apanuii 2

Ne BbluMCcAUTDb BblpaXKeHue Mpu 3apaaHHbIX 3HAYEHUAX
P +x
X t B
1 AL Intx
t y X X =arccost +9,9
t=011
_t+4
Ni sintx
2 ¢:X3e’xyﬂ i
cosx-Iny Xx=sint-1,8
t=0,392
sin
x=0,1 zy—y
3 fogr XYY Y
7-C0S? Xy z=0,3-Iny
y=2,52
V=4 2412
2 2 2 2
4 Zzg_+t _|_V +g t:O,Stgzg
sinut cosgt g=98
= 2)p*

5 a =107 /sin wp + cos p y =arcsin’ p
p=015
a=Inbt+2

—abt 43 t+1
6 P tg” bt b= /T
1+ cosat
t=111
p=Igaq
1
7 ¢ =arcsin wo—P4 q=1+—
p+q+1 @
w=0,28
b 0,34
. 0,48 a+C
sin abc )

8 y:a+( j c=09+a«

a+b+c

a =198




a= ﬂ2+72

9 Q=Ilgapfy +10"” p=08°
y =133
7=InX
o X2 +y? + 27 y
10 g= oz y =0,55,/x
x=119
* +coso
p=rmr"
e’ +tgs
11 = T y=3/sin6+12
0=0,726
V= WoS Ju+31
_u u
12 Q = arctg® vw + arcsin — w=Igu+14
u=2,38
f =e"\/g>+h
coshg +sin f h—48)°
i’ Q= Coshg +sin fg g (h-48)
tg? hf 3h
h=7,15
p=In2m+d
(p+m+d)* _ [d*+15
14 7= d
e Parctgmd
d=492
_ b+c
sin’bc
15 D =e ™arctg3a’ b=+/In3c

c=3,018




Bapuaursl 3anannii 3
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BapuanTsl 3ananuii 4

Ne KoHTponnep O6beKT

1 $7-200 Y4acTOK TPAHCNOPTUPOBKM 3arOTOBOK B METOAMYECKYHO NeYb A8 UX
Harpesa nepej npoKaTkon (nogBapmaHT 1)

2 $7-300 ABTOMaTU3NPOBAHHbIM CTEHA, CKUMOBOIrO NoAgbema yrin

3 $7-200 YYacTOK TPaHCMOPTUPOBKM 3arOTOBOK B METOAMYECKYIO MeYyb AN UX
Harpesa nepeg, NnpoKaTkol (noasapuaHT 2)

4 $7-300 ABTOMATU3NPOBAHHbIN CTEHA, MOrPY3KM YIAs B BaroHbl

5 $7-200 YYacTOK TPaHCMOPTUPOBKM 3aroTOBOK B METOAMYECKYIO NeYb AN UX
Harpesa nepej npoKaTkou (noasapuaHT 3)

6 S7-300 Y4acToK TpaHCNopTUPOBKM Tpyb 6oblLOro AMameTpa (noasapuaHT 1)

7 $7-200 YYacTOK HarpeBaTe/IbHOro KoioAua 06KMMHOMo NPOKATHOro CTaHa
(noasapuaHT 1)

8 S$7-300 YYacTOK TpaHCNopTUPOBKK Tpyb Bonblioro gnametpa (nogBapuaHT 2)

9 $7-200 YYacTOK HarpeBaTe/IbHOro Ko/10ALUa 06KMMHOMO NPOKaTHOro cTaHa
(noasapuaHT 2)

10 S7-300 Y4acToK TPpaHCNopTUPOBKM TPpyb 6oblLOro AMameTpa (noasapuaHT 3)

11 $7-200 Y4acTOK HarpeBaTe/IbHOro Ko/10ALUa 06KMMHOMO NPOKaTHOro CTaHa
(noasapuaHT 3)

12 $7-300 YYacTOK COPTUPOBKM U MaKeTUPOBAHMA FOAHbIX U 6PaKOBaHHbIX INCTOB
meTanna (nogsapmant 1)

13 $7-200 ABTOMATU3NPOBAHHbIN KOMMEKC NOrPy3KM YA B BaroHb!

14 S$7-300 Po60TN3MPOBaHHbIN CTEHA, TPAHCNOPTUPOBKU M3aennii (noasapuaHT 1)

15 $7-300 YYacTOK TPaHCMOPTUPOBKM 3aroTOBOK B METOAMYECKYIO NeYyb AN UX
Harpesa nepeg, NnpoKaTkol (noasapuaHT 1)




BapuanTsl 3a1anuii 5

Ne KoHTponnep O6beKT

1 $7-300 Y4acToK HarpeBaTebHOro KooALa O6KMMHOMO NPOKATHOrO CTaHa
(nogBapuaHT 1)

2 S$7-300 NnHna xumuuyeckoit obpaboTku geTtanei (noasapmaHT 1)

3 S$7-300 Po60TN3MpPOBaHHbIN CTEHA, TPAHCNOPTUPOBKU M3aennii (NnoaBapuaHT 2)

4 $7-300 YYacTOK TPaHCMOPTUPOBKM 3aroTOBOK B METOAMYECKYHO Neyb 418 UX
HarpeBsa nepeg, NnpoKaTkol (noasapuaHT 2)

5 $7-300 YYacTOK HarpeBaTe/IbHOro Ko/10ALUa 06KMMHOMO NPOKATHOro CTaHa
(noasapuaHT 2)

6 $7-300 YYacTOK COPTUPOBKM U MaKeTUPOBAHMA FOAHbIX U 6PaKOBaHHbIX IMCTOB
meTanna (nogsapuaHt 2)

7 $7-300 Po60TN3MPOBaHHbIN CTEHA, TPAHCNOPTUPOBKU M3aennii (noaBapuaHT 3)

3 $7-300 YYacTOK TPaHCMOPTUPOBKM 3aroTOBOK B METOAMYECKYIO Neyb AN UX
Harpesa nepej npoKaTkou (noasapuaHT 3)

9 $7-300 Y4acTOK COPTUPOBKM U MAKETUPOBAHMA FOAHbIX U BPAaKOBaHHbIX INCTOB
meTanna (nogsapuaxt 3)

10 $7-300 Y4acToOK HarpeBaTeIbHOro KooALUa 06KMMHOMO NPOKATHOrO CTaHa
(noaBapwuaHT 3)

11 S$7-300 JInHna xumuueckoit obpaboTku getanei (noasapmaHT 1)

12 S$7-300 JInHna xumuuyeckoit obpaboTku geTtanei (noaBapmaHT 2)

13 $7-300 JInHna xumuuyeckoit obpaboTku geTtanei (noaBapuaHT 3)

14 S$7-300 ABTOMATU3NPOBAHHbIN CTEHA, NOTPY3KM YIA B BaroHbl

15 $7-300 ABTOMATU3NPOBAHHbIN CTEHA, CKUNOBOFO NoAbeMa yrs




Paspaborunk
CT. Ip€noaaBaTeiib
NepeI0OBOM MHKEHEPHOM IIKOJIBI

THOPH/THBIX TEXHOJIOTHI B CTAHKOCTPOECHUH
CorozHoro rocynapcrsa A. B. Unbun

JIKcneprbi:*

(3aHumaemas O0NHCHOCMb, (noonucw) (unuyuansi, gpamunus)
Mmecmo pabomewi)
(3aHumaemasn O0NHCHOCM®, (noonucw) (unuyuanel, pamunus)
mecmo pabomuwr)

* Okcnepmoe Oondicno Gvimb e menee 08yx. Dxcnepmamu dondichvl Goimp pabomooamenu u3
4UCNA OeUCMEYIowUx pyKosooumene u pabomHuKo8 npopuibHbIX Op2aHu3ayuil.



