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1. Llenb 1 3apgayn aucumnimHbl

Llenamn ocBOEHUA OUCLMMIIUHBLI « TEXHONOrMYECKNE 3SHEProHOCUTENM MULLEBLIX Npeanpus-
TU» ABNAETCA hOPMUPOBaHME KOMMNETEHUMI 0By4aroLLerocst B obnactn npoceccmoHanbHom aeaternb-
HOCTW 1 cchpepe NnpodeccrnoHanbHOM AeATENbHOCTY:

- 22 MNuiieBast NPOMbILLNIEHHOCTb, BKITKOYasi MPOM3BOACTBO HanNUTKoB 1 Tabaka (B cdepe BHeape-

HNA ¢

aKkcnnyataumm

aBTOMaTU3NpPOBAHHOIO n pO6OTI/I3I/IpOBaHHOFO TEXHOJ10rm4eckoro

obopyaoBaHus)McumnnnHa HarnpaeneHa Ha peLleHne 3a4ad NpodeccroHarbHoOM AesTENbHOCTY crneay-
lOLLMX TWMOB: MPON3BOACTBEHHO-TEXHOMOMMYECKUIA, OpraHW3aLMOHHO-YNPaBNeHYeCKUA N MNPOEKTHO-

KOHCTPYKTOPCKMA.

Mporpamma cocTaBneHa B COOTBETCTBUM C TpebosaHuaMu PegepanbHOro rocygapcTBEHHOMO
obpasoBaTenbHOro cTaHgapTa Bbicllero obpa3oBaHUs, Ha OCHOBE OCHOBHOW obGpasoBaTenbHON
nporpamMmmbl BbicLLero obpasoBaHus no HanpaeneHuto nogrotoBkn 15.03.02 TexHonormyeckue maium-
Hbl 1 06opyaoBaHue, (ypoBeHb 0bpa3oBaHus - 6akanaspuar).

2. I'Iepe-IeHb nnaHnpyemMbIiX pe3ynbTaToB 06y‘-IeHVIS|, COOTHECEeHHbIX C niaHupy-
€MBbIMH pe3yJIbTaTaMi OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM NpOrpaMMBI

Ne Kopn HanmeHoBaHue Ko n HanmeHoBaHue
n/n Komne- KOMMeTeHuun MHOMKaTOpa OOCTMXKEHUS KOMMETEHLMM
TeHuMn
1 MKB-2 CnocobeH BbINONHATL paboTbl Mo | V4 1nks2 BoiNonHAeT paboTbl N0 Hanagke, HacTpowke n
Hanagke, HacTpolnke, | perynupoBke obopyaoBaHus
perynmpoBke, OnbITHON npoBepke, | WO2nks> BeinonHaeT paboTbl NO onbITHOM NPoBEpPKE,
pernameHTHOMy  TEXHUYECKOMY, | perriaMeHTHOMY TEXHUYECKOMY U SKCMyaTauMoHHOMY
aKcnnyaTaunoHHOMY obcnyxmBaHuio obopyaoBaHus
obcnyxumeaHuio obopygosaHus
2 MKe-4 CnocobeH paspabatbiBath | W 1nks — paspabaTtbiBaeT MHCTPYKLMM MO 3KCMnyaTa-
WHCTPYKUMM  NO  3KcnnyaTauuu | umm obopynoBaHusi, aBTOMaTU3MPOBaHHbIX TEXHOMOMM-
obopyaoBaHug, cpeacTs W | YeCKUX IMHMI NO NPOM3BOACTBY NPOAYKTOB NMUTAHMS.
cneTem asTomaTiatimm NO2nks4 — paspabatbiBaeT MHCTPYKUMUM MO 3KCnnyaTa-
aBTOMATMIMPOBAHHBIX o LK CpeacTB U CUCTEM aBTOMaTM3aLMu aBTOMaTU3mpo-
TEXHOMOIMYECKUX  JIMHWIA no y
BaHHbIX TEXHOJIOTMYECKMX JMHUA NO NPOU3BOACTBY
Npon3BOACTBY NPOAYKTOB
NPOAYKTOB NUTaHUS.
nMTaHWs

Koa v HanmeHoBaHue
WMHOUKaTopa OOCTMKEe-
HUSI KOMNETEHLIUK

Pesynbtatbl 06yyYeHust (NokasaTenu oLeHNBaHNSA)

WO 1nke-2 BeinonusieT pa-
60Tbl No Hanagke, Ha-
CTPOWKE U perynmpoBke
obopynoBaHusi

3HaeT: 0cobeHHOCTM HanagKun, HaCTPOMKU U perynuposku obopyagoBaHns

YMeeT: npoBoanTb paboThbl N0 Hanagke, HACTPOMKE U perynvpoBke 06opyaoBaHUA

BnapeeT: HaBblkaMy NOArOTOBKM W opraHu3auumn paboT no Hamnagke, HacTpoWike U
perynupoBke 06opyaoBaHus

WO2rks»> BoinonHsieT pa-
GoTbl MO OMbITHOW
npoBepKe, pernameHT-
HOMY TEXHU4YEeCcKoMy K
3KCrnyaTaumoHHOMY
obcnyxvBaHuio  obopy-
A0BaHMs

3HaeT: ocobeHHoCTH nposeaeHunA pa60T Nno OnbITHON npoBepke, perrnameHTHoOMYy
TEXHUYECKOMY U1 3KCrnJ1lyatTauMoOHHOMY OGCJ'IY)KVIBaHVIPO O60py}J,OBaHVIFI

YMeeT: 1crnonb3oBaTb COBPEMEHHbIE MeTOoAbl M MPUEMbl BbIMONHEHUsT paboT Mo
OMbITHOM MNPOBEpKe, PerfiaMmeHTHOMY TEXHMYECKOMY W 3SKCMyaTauMoHHOMY 06-
CIy>KVMBaHM0 060pyAoBaHus

BrnageeT: HaBblkamMn NOArOTOBKN Y opraHusaunmn OMbITHOMN NPOBEPKN, pernameHT-
HOIo TeXHNU4YeCKOro 1 aKkcniyataymMoHHOro O6CJ'Iy)KI/IBaHI/IF| oﬁopyp,osaHmn

NO1kes — paspabatbl-
BaeT WHCTPYKUUM MO
akcnnyaTtaumm  obopy-
[OBaHNSA, aBTOMaTU3N-
POBaHHbIX  TEXHOMOMM-
YECKNX TIMHUI no
NPOW3BOACTBY MPOAYK-
TOB NUTaHUA

3HaeT: OCHOBHbIE MPUHLMMbLI pa3paboTKM MHCTPYKLMKU MO 3kcnnyaTauum obopynosa-
HWS, aBTOMAaTU3MPOBAHHbBIX TEXHOOrMYECKMX NIMHUIA MO NMPOU3BOACTBY NPOAYKTOB
nUTaHusl.

YMeeT: paspabatbiBaTb MHCTPYKLMUW MO 3KCnnyaTauum obopyaoBaHusi, asBTomMaTman-
POBaHHLIX TEXHONOMMYECKUX JIMHWIA MO NPOM3BOACTBY NPOAYKTOB NMUTAHWSI.

Bnageet: HaBblkaMu pa3paboTkM MHCTPYKUMM MO 3KchnyaTaumm obopyaoBaHus,
aBTOMaTU3MPOBAHHbLIX TEXHOMOrMYECKUX NIMHWUIA NO MPOU3BOACTBY NPOAYKTOB NuTa-
HKS

NO2nkes — paspabarbl-

3HaeT: OCHOBHbIe NMPUHLMMNbLI pa3paboTkM MHCTPYKLIMK No aKcnnyaTauun obopyaosa-




BaeT WHCTPYKUMW MO | HUS, aBTOMaTMU3UPOBAHHLIX TEXHOMOMMYECKMX NUHUIA NO MPOM3BOACTBY MPOAYKTOB
aKcnnyartauun CpeacTs | MUTaHUS.

MU cucteM aBTomaTu3a- | YmeeT: paspabaTtbiBaTb MHCTPYKUMM NO dKCnyaTauum obopyaoBaHus, aBToMaTman-
LU1n aBTOMaTU3NPOBAaH- | POBAHHbIX TEXHOMOMMYECKUX MIMHUIA MO NPOU3BOACTBY NPOAYKTOB MUTAHMS.

HbIX  TeXHONOrn4yeckux | Bnageet: HaBblkaMu pa3paboTKM MHCTPYKUMM MO 3KchnyaTaumm obopygoBaHus,
NMUHWUIA MO NPOW3BOACTBY | aBTOMATU3MPOBAHHbBIX TEXHOMOMMYECKMX NMUHUIA MO NMPOM3BOACTBY MPOAYKTOB NuUTa-
NPOAYKTOB NMUTaHUS. HUA

3. MecTo ancuunnuHbl B cTpyktype OOl BO

OuncuunnuHa «TexHONorm4eckme 3HEProHOCMTENN MULLEBLIX NPEANPUATUIA» OTHOCUTCS K BIIOKy
OT[. dakynbTaTUBHLIE OUCUMNNUHBL. JucumMnnnHa SBngeTca pekoMeHaaTeNbHOM K U3y4eHuIO.

NsyyeHne gucumnnuHbl « TE€XHOMOrMYECKNE SHEPrOHOCUTENWN MULLEBLIX NPEeAnpUATUIA» OCHO-
BaHO Ha 3HAHMAX, YMEHUSIX N HaBbIKaX, MOJTyYEHHbIX MPU U3yYeHnn 00yYalroLWMMNCS Cregyowmx anc-
UMNIIMH:  « TeXHONMOrM4Yeckme KOMIMMEKChbl MULEBLIX MNPOU3BOACTBY», «TexHudeckoe obecrneyeHne
COBPEMEHHbBIX TEXHONOornmy», «TexHonornyeckoe obopyaoBaHWE MEXAHUYECKUX W TMOpPOMEXaHuye-
CKMX MpoLIeCCOoBY.

OucuunnnHa « TeXHONOorm4yeckne SHEProHOCUTENN NULLEBLIX NPEANnPUATUNY ABNSeTCs npealue-
CTBYHOLLEN ONS OCBOEHUS Ccrneaylwmx gucumniuH: «TexHonorndeckoe obopyaoBaHue GUOTEXHO-
NOrMYECKNX NPOLECCOBY, « TEXHMKA MULLEBLIX MPOM3BOACTB MasbiX Npeanpusatuiny, « CucTtemHoe pas-
BUTME TEXHUKM MULLEBLIX NPOU3BOACTBY» NPeaanniIOMHON NPaKTUKU.

4. O6bemM guCUMNIINHBbI U BUAbI y4eOHOU paboThbl
O6UJ,aFI TPYAOEMKOCTb ANCUUNMNJINHBLI COCTaBJ1AEeT 2 3a4YE€THBIX €AUHUIBI.

Bcero aka- PacnpepeneHue Tpyno-
. €MKOCTM MO cemecTpawm,
Buabl yyebHoOM paboThl AeMUYecKux aK.y
YacoB, aK. 4 CemecTp 6

OOwas TpygoeMKOCTb ANCLIMNIIUHEI 72 72
KonmakmHasi paboma, 8 m.4. ayOumopHbIe 3aHImusi: 37 37
Jlekumm 18 18
8 MoM 4ucre 8 chopMme npakmudeckol nod2omosku - -
JlabopaTopHble paboThl - -
8 MoM 4ucre 8 chopMme npakmudeckol nod2omosku - -
MpakTnyeckume 3aHatusa (M3) 18 18
8 mMoM yucrne 8 ghopme rpakmu4eckol nod2omosKu 18 18
KoHcynbTauuu TekyLime 0,9 0,9
Bua artrectaumm (3a4er) 0,1 0,1
CamocmosimesnibHasi paboma: 35 35
M3yyeHne maTepmana no KOHCNEKTY Nekuuin (TECTUpOBaHUe) 0,9 0,9
M3yyeHne martepuana no yyebHukam (TecTMpoBaHWE, KeWc- 7,1 71
3agaHune) ’
BblnonHeHne pac4yeToB Ans NPakTU4ECKUX 3aHATUN 18 18
OdhopmMrneHne 0T4ETOB NO MPAKTUYECKUM 3aHATUAM 9 9

5 Co,qepx(aHMe AUCUUNIIUHDbI, CTPYKTYPUpOBaHHOE NO pasgernamMm C ykasaHuem oTBeOeH-
HOro Ha HUX Kornim4ectBa akagemMmn4yeCckmx 4yacos n BMaoB yqe6|-|b|x 3aHATUMN

5.1 ConeprkaHnue pa3iesoB TUCITUTLIMHBL

TpynoemkocTb pasgena, ak.

Ne HanmeHoBaHue CopepxaHue pasgena q
n/n pa3s nena
ONCUNMIUHBI
1 |BooocHabxeHue OCHOBHbIE MONOXEHUs1 BOAOCHA0XXEHUS NPOMbILLNEHHbIX 20

NpeanpuUsiTUA U HaceneHHbIX NYHKTOB. XapakTepucrmka
noTpebutenen TexHU4Yeckon Boabl U ux TpeboBaHus K
napamMmeTpam 1 HageXHOCTU BogocHabxeHus. CoBpeMeHHble
CMCTEMbI MPON3BOACTBEHHOIO BOAOCHABXEHNS.
MaTemaTudeckne metToabl onpeaeneHnsa pacyeTHomn
NoTpeGHOCTM B BOAE U pacyeT CMCTeM BOAOCHABeHus.
OneMeHTbl CUCTEM MPOM3BOACTBEHHOIO BOLOCHAOXEHMS.
Cuctembl 060pOTHOrO BogocHabxeHus. Oxnaxgatowme
CTpOMCTBa cncTeM 060poTHOrO BogocHabxeHus. ObpaboTka




BOAbl B CUCTEMAX Npon3Bog4CTBEHHOIoO BOAOCHabXeHus!

"azocHabxeHne OcHOBHbIE NonoXxeHUst 06paboTkn NpUpPoOAHOro rasa.
[TpaHcnopTupoBaHWe rasa Ha 6onblUMe paccTosiHUA. XpaHeHue
rasa. PacnpegenurensHble cucTeMbl ra3ocHabxeHusl. [a3oBble
npnbopsl 1 ropenku. MNpouecc ropeHns. Matemartuyeckme
pacyeTbl pacxoda rasa. lmgpaenuyeckuin pacyet
rasonpoBooB. HapyHble ra3onpoBobl U COOPYXEHUSI.
[MpuMeHEeHME CXKMKEHHOTO rasa

18

XonogocHabxeHne [3HayeHne XonoAnrbHON TEXHUKN U hruanyeckue cnocodbl
MonyyYeHust NCKyccTBeHHOro xonoda. Knaccudumkaums
XxonoaunbHbIX ycTaHOBOK. Pabouune BellecTBa XonoaunbHbIX
MaLnH. MaTemaTuyeckuin pacyeT xonogonoTpebnexus.
OcHoBbI BbIGOpa TMNa 1 KONMYECTBa XONOANMbHBIX YCTaHOBOK.
[TeopeTuyeckme n 4eNCTBUTENbHBIE MPOLIECCHI U LUKIIbI
XONOANBbHBLIX MALLUWH.

22

Mpon3BoAcTBO CocTaB aTMOC(hepHOro Bo3ayxa v ero CBOMCTBa.

NpoayKToB MpOMbILLNEHHOE NPUMEHEHWE NPOAYKTOB pasfeneHus
pasfeneHus BosgyxaBosayxa. MeToabl OXuKeHUs BO3ayxa.
BosgyxopasgenutenbHble yCTaHOBKW. MpOMbILLNEHHbIE
BO37lyxopasaenuTenbHble yCTaHOBKM. BcnomoratensHoe
obopyaoBaHWe BO3AyXOpasaenuTerbHbIX YCTaHOBOK.
XpaHeHue, TpaHCNopT U pacnpefeneHne NpoayKToB
pasfeneHns Bo3ayxa.

OcobeHHOCTV BbINOMHEHUS paboT MO Hanaake, HacTpouke,
perynmpoBke, OMbITHOM nposepke, pernameHTHOMY|
TEXHUYECKOMY, aKcnnyaTaumMoHHOMY obcnyxvBaHuio
obopynoBaHus.

PaspaboTka MWHCTpyKUMN no akcnnyatauun obopynosaHus,
cpeAcTB M CUCTEM aBTOMaTM3auuy aBTOMAaTU3VPOBAHHbIX
[TEXHOMOTMYECKMX NIMHWUIA MO NPOU3BOACTBY NPOAYKTOB NUTAHUS

12

KoHcynbmayuu mekyuwjue

0,9

Bud ammecmayuu (3a4em)

0,1

5.2 Pa3nensl JUCIHUIUIMHEI U BUJIBI 3aHATHI

Ne n/n

HanmeHoBaHve pasgena AMCUMNInHbI Jlekumn, ak.u MpakTnyeckne
3aHATHSA, aK. Y

CPO,
aK. 4

BopaocHabxeHue

"a3ocHabxeHne

XonogocHabxeHune

| o~

AWIN|=

Mpon3BoACTBO NPOAYKTOBR pa3fernieHunst Bo3ayxa

[ BN IR 2N BN

@ |©|w© (©

5.2.1 Jlekunn

Ne
n/n

HaumeHoBaHve pasgena
ONCLUMMNNHBI

TemaTunka NEeKLUMOHHbIX 3aHATUI

TpynoeMKoCTb,

ak. 4.

BopocHabxeHne

OCHOBHbI€ MONOXEHUs1 BOOOCHAOXEHMS MPOMBILLIEHHbIX NPeAnpusi-
TUIA U HaceneHHbIX NYHKTOB. XapaKkTepucTuka noTpedbutenen TexHu-
YecKkon Bofbl U Ux TpeboBaHWs K NapaMeTpam 1 HaaeXHOCTU BOJO-
cHabxeHusi. CoBpeMeHHbIE CUCTEMbI MPOM3BOACTBEHHOIO BOAO-
cHabxeHusi. MatemaTtuyeckne metoabl onpeaeneHnst pacyeTHom
noTpebHOCTM B BOAE M pacyeT CUCTEM BOAOCHADXEHMS. dnemMeHTbl
cucTeM Npoun3BOACTBEHHOIO BoAocHabxeHust. Cuctembl 060poTHOrO
BoAocHabxeHusi. OxnaxgaroLime ycTponcTBa cuctem o60poTHOro
BogocHabxeHus. ObpaboTka BOAbI B cMCTEMax NPON3BOACTBEHHOIO
BOJOCHabXeHus

4

"a3ocHabxeHune

OcHoBHble nonoxeHns 06paboTkM NPMPoAHOro rasa. TpaHcnopTyh-
poBaHue rasa Ha bonblune paccTosHus. XpaHeHue rasa. Pacnpege-
NUTEnNbHbIE CUCTEMBI ra30cHabxeHus. a3oBble I'IpI/I60pr 1 ropernku.
Mpouecc ropeHusi. MaTemaTnyeckve pacyeTbl pacxoda rasa. rma-
paBnM4eckuii pac4eT rasonpoBoAoB. HapyxXHble rasonpoBoAb! 1 Co-
opyxeHusi. NpMMeHeHne CXWKEHHOro rasa

XonogocHabxeHne

3HaueHne xonoaunbHoOM TEXHUKK 1 ousmnyeckne cnocobbl nomnyye-
HMS UCKYCCTBEHHOro xonofa. Knaccudukaums XonogunbHbIX
ycTaHoBOK. Pabouue BeLlecTBa XonoaunbHbIX MalnH. Matematu-
Yeckuii pacyeT xonogonoTtpebnenns. OcHOBbI BbIGopa Tuna 1 Konu-
YeCTBa XONOAMNSIbHBIX YCTAHOBOK. TeopeTuyeckue n 4eNCTBUTESb-
Hble NPOLIeCChl U LMKIbI XONoAWIbHbIX MaLUUH.

Mpou3BOACTBO NPOAYKTOB pasaene-
HUS BO3ayXa

CoctaB aTmocdepHOro Bo3gyxa M ero cBowcTsa. [MpomblineHHoe
NpUMeHeHne NpPOoAYKTOB pasgeneHus Bosgyxa. Metoabl oxuxeHus
Bo3ayxa. BospgyxopaspgenutenbHble YCTaHOBKW. [pOMbILINEHHbIE
BO3AyX0opasfenuTenbHble ycTaHoBkW. BcnomoratensHoe obopyao-




BaHWe BO3[yXxopasfdenuTeribHbIX YCTaHOBOK. XpaHeHue, TpaHCnopT
1 pacnpepeneHve NpoayKToB pa3faeneHunst Bo3ayxa.

OcobeHHOCTH BbIMONHEHMS paboT Mo Hanagke, HacTponke, perynu-
poBKe, OMbITHON NPOBEPKE, PErMaMEHTHOMY TEXHUYECKOMY, JKCMIy-
aTaumMoHHOMY obcnyxuBaHuo 06opyaoBaHUS.

Pa3paboTka MHCTPYKUMIA NO 3Kcrnyataummn obopyaoBaHus, CpeacTs
1N cMCTEM aBTOMAaTU3ALMM aBTOMATU3MPOBAHHLIX TEXHOMOrMYECKUX
JIMHWUIA MO NPOW3BOACTBY NPOAYKTOB NMUTAHWS

5.2.2 lMpakTnyeckune 3aHATUs

Ne | HammeHoBaHue pasgena H TpyooemKocTb,
avMeHOoBaHue npakTu4eckux pabor
n/n OVUCUMNIWHBI ak. .
1 BogocHabxeHue OnpepneneHue notepu Hanopa BoAbl B Tpybax TynMKoBOn CeTn 4
'MapaBnunyeckuin pacyeT cetn
2 ["asocHabxeHune OnpegeneHve gaBneHus B KOHLUE y4acTKa rasonposoja 6
3 XonogocHabxeHne TennonpuTokM B oxnaxaaemble NMOMELLEHUS XOnoaurbH1Ka 8
OnpepeneHne TennoBOW Harpysku nepeoxnagutens aMmMuayvHon
KOMMPECCUMOHHOW XONoANINbHON YCTaHOBKM
PaccueTt cxembl BogoamMmmuadHow abcopbLUMOHHOM yCTaHOBKK Me-
puoamnyeckoro 4encTems
PacyeT TepmoanekTpu4eckon nonynpoBOAHWKOBOW XONOAMITLHOWN
YCTaHOBKM
5.2.3 JlabopaTopHbIN NPakTUKyM He NpeayCcMOTPeH y4eOHbIM naHoM
5.2.4 CamocTosiTenbHas paboTa
r’ﬁ HaumeHoBaHue pasgena AMCLMNAWHbI Bug CPO prﬂo\?a“iKOCTb,
BO,EI,OCHaﬁ)KeHVIe Vlayqume MaTtepuana no KOHCNeKkTy J'IeKLl,VIVI
1 M3yyeHne matepuana no y4yebHunkam § 9
BbIMNOJTHEHUE pacHeTOoB ANA NPaKTUYECKNUX 3aHATUN
odhopMIieHMe oT4yeTa Mo NpakTnyeckum pabotam
"a3ocHabxeHve M3yyeHne matepuana no KOHCMNEKTY nekumnmn
2 M3yyeHne maTepuana no y4yebHnkam § 9
BbIMNOJIHEHUE paCHeTOB ANA NPAKTUYECKNUX 3aHATUN
odpopmMreHne oT4yeTa no NpakTM4eckum paboram
XOJ‘IO,EI,OCHaG)KeHVIe Vlsyqume MaTtepuana no KOHCNeKkTy neKkumn
3 M3yyeHne matepuana no y4yebHukam 9
BbINOJIHEHME paC4eTOoB ANA NPaKTU4YEeCKNUX 3aHATUN
odhopMIieHre oT4eTa Mo NpakTMyeckum pabotam
4 lMpon3BOACTBO NPOAYKTOB pasaerneHus Bo3ayxa M3yyeHne maTepuana no KOHCNEKTY neKummn 8
M3yyeHne matepuana no y4ebHukam

6 YyebOHO-meTOAMYECKOE N MH(pOPMALIMOHHOEe ob6ecnevyeHne AUCLUNIIUHbI
6.1 OcHoBHas nuTeparypa:

1. T lNpoeKkTupoBaHMe TEXHOMOMMYECKNX MaLUuH : y4ebHoe nocobue / b. ®. 3t03uH,
A. N. XXurynbckas, C. [I. CemeeHkos, B. M. LUnbiHeB. — 2-e n3pg., nepepab. n gon. — Teepsb :
Tel'TY, 2020. — 112 c. — ISBN 978-5-7995-1112-8. — TekcT : aneKTpoHHbIN // JlaHb : anek-
TPOHHO-6MbnmoTeyvHas cuctema. — URL: https://e.lanbook.com/book/171309

2. Ob6GopygoBaHue Ans BeaeHns bMonpoLeccoB NULLEBLIX TEXHOMOIMI : y4ebHMK onsa
By3oB / C. T. AHtunos, A. . KntouHnkos, B. A. lMaHdwunos [n gp.]. — CaHkr-lNeTepbypr :
JTaHb, 2021. — 276 c. — ISBN 978-5-8114-6957-4. — TeKCT : 9NeKTPOHHbIN // JlaHb : anek-
TPOHHO-6MbnunoTeyHasa cuctema. — URL: https://e.lanbook.com/book/165804

3. O6opynoBaHue Ans BeAeHUS TENIOMacCOOOMEHHbIX NPOLECCOB MULLEBLIX TEXHO-
nornn : y4ebHuk ansa sysoB / C. T. AHtunos, . B. KanawHukos, A. H. Octpukos, B. A.
Mandunos ; nog peagakumen B. A. MNaHdunosa. — CaHkTt-lNeTepbypr : Jlaub, 2020. — 460 c.
— ISBN 978-5-8114-5174-6. — TekKcT : 9aneKTpPOHHbIN // JlaHb : aNeKTpOHHO-6nbnnoTevHas
cuctema. — URL: https://e.lanbook.com/book/147310

6.2 JononHuTtenbHasa nuteparypa:
O6opynoBaHue nepepabaTbiBatonx Npon3BoacTs : ydebHoe nocobue / B. H. Cbico-


https://e.lanbook.com/book/171309
https://e.lanbook.com/book/147310
https://e.lanbook.com/book/165804

eB, C. A. TonnekuH, A. B. Bonkosa, A. H. MakywunH. — Camapa : CamlAY, 2019. — 160 c.
— ISBN 978-5-88575-555-9. — TekcT : anekTpoHHbIn // JlaHb : aneKTpOHHO-6nbnmoTeyHas
cuctema. — URL: https://e.lanbook.com/book/119880

ApceHbeBa, T. I1. TexHonornyeckoe obopymoBaHne OMOTEXHOMOIMYECKNX MNPOUN3-
BOACTB : y4ebHo-meTogmyeckoe nocobue / T. . ApceHbeBa, A. A. bpyceHues, H. B. AkoB-
yeHko. — CaHkT-MeTepbypr : HAY UTMO, 2019. — 93 c. — TeKcT : aneKkTpoHHbIN // JlaHb :
3NEeKTPOHHO-6MbnnoTevHaa cuctema. — URL: https://e.lanbook.com/book/136417

[MpoekTupoBaHMe, CTPOUTENBLCTBO U WHXEHepHOoe obopyadoBaHue NpeanpuUsaTUn Mo-
MNOYHOW NpoMmbILWNeHHoCTU : y4yebHoe nocobue / J1. B. Nony6esa, I'. . KacbsHos, A. B. Ko-
yepra, H. B. TumoweHko. — CaHkT-leTepbypr : JNlaHb, 2022. — 416 c. — ISBN 978-5-8114-
1688-2. — TekcT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6nbnmoteyHas cuctema. — URL:
https://e.lanbook.com/book/211883

6.3 YyebHO-MeTOAMYECKNE MaTepuanbl

1. Oanbinue, M. M. Metoguyeckue ykasaHus ans obyyatroLmxcs no OCBOEHUIO AuUC-
uunnvH (mogynen) B ®rbOY BO BIYUT [OnekTpoHHbIM pecypc]: MeToaunyeckue ykasa-
HUS aNns obyyalLlWmMxcs Ha BCeX YPOBHAX Bbicwero obpasosaHusa / M. M. daHbinue, P. H.
MnoTtHukoea; BI'YUT, YuebHo-meTOoan4Yeckoe ynpasrneHue. - BopoHex: BI'YUT, 2016. — 32 c.
Pexnm goctyna B anekTpoHHowm cpepe: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/
MarcFormat/100813.

6.4 lNepeyeHb pecypcoB MH(POPMALMOHHO-TENEKOMMYHUKaLUMOHHOM ceTn «MHrep-
HET», HEOOXOUMBIX JIJISl OCBOEHUS IUCHUTUIMHBI (MOIYJIs)

HanmeHoBaHue pecypca cetn «MHTepHeT» OneKTPOHHbIN agpec pecypca
HayuyHas snekmpoHHasi 6ubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernesHas nnamgopma «FOpalm» https://urait.ru/

OEC «JlaHb» https://e.lanbook.com/
AUNBC «Mezallpo» https.//biblos.vsuet.ru/MegaPro/Web

Caim MuHucmepcmea HayKu U 8bicweao obpasosa- | http:/minobrnauki.gow.ru
Husi PO

AnekmpoHHas uHpopmayUuoHHO-0bpazosameribHasa | http.//education.vsuet.ru
cpeda ®rb0y BO «BI'YUT

6.5 MNepeyeHb MHPOPMALIMOHHbLIX TEXHONMOINMW, UCNOJSIb3yeMbIX MPU OCYLLEeCTB-
neHMu obGpasoBaTenibHOro npouecca nNo gucuunnuHe (MoAaynio), BKIOYasa nepeyeHb
nporpamMmmHoro o6ecne4yeHns 1 UHPOPMaLMNOHHbLIX CNPABOYHbLIX CUCTEM

Mpn n3yyeHmn anCUMNAMHbLI UCNONb3YeTCA NporpaMMHoe obecrneyeHne, COBPEMEH-
Hble npodeccroHanbHble 6a3bl JaHHbIX U MHGOPMaLUMOHHbIE CnpaBoYHble cnuctemsl: ANOC
yHMBEpCcUTETa, B TOM 4ucrie Ha 6ase nporpammHon nnatdopmbl «Cpeaa 3neKkTPOHHOro
00yyeHunsa 3KL».

MpnM OCBOEHMM AUCUMNIIMHBbI UCMNONb3YeTCA JIMLIEH3UOHHOe M OTKpbITOE
nporpammHoe ob6ecnevyeHue

Mporpammsbl JNnueH3un, pekBU3UTbLI NOATBEPXAAKOLLEro AOKYMeHTa
Adobe Reader XI (6ecnnatHoe M0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbTt ObpasoBaHne Jnuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHoO»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 Li-

cense No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license



https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
https://e.lanbook.com/book/211883
https://e.lanbook.com/book/136417
https://e.lanbook.com/book/119880

Microsoft Office Profes- Microsoft Open License
sional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License
No Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licens-
ing/licensing-programs/open-license

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License
No Level #61181017 ot 20.11.2012 r. https://www.microsoft.com/ru-ru/licens-
ing/licensing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license
Libre Office 6.1 Jnuensua Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbLIN MakeT onepauu-
OHHou cuctembl AnbT OBpasoBaHue 8.2)

KOMIMAC 3D LT v 12 (6ecnnatHoe M0O)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

T-FLEX CAD 3D YHuBep- Horosop Ne 74-B-TCH-3-2018 ¢ 3AO «TOIN CUCTEMbI» ot 07.05.2018 .
cuTeTckas JlnueHsnoHHoe cornaweHmne Ne AO0O007197 ot 22.05.2018 .
Komnac 3D V21 JInuenanoHHoe cornatueHne ¢ 3A0 «ACKOH» Ne KAl-16-1380
Cy6nuueHsunoHHbI gorosop ¢ OO0 «ACKOH-BopoHex» ot 09.02.2022 r.
APM WinMachine JInueHsnoHHoe cornatweHne ¢ OO0 HTL «AlNMM» Ne 105416 ot
22.11.2016 .
CripaBOYHO-IIPaBOBBIE CHCTEMBI
MporpamMmbl INnueH3un, peKBM3UTbI NOATBEPXKAAIOLLEro JOKYMeHTa
CnpaBouHble npa- [orosop o cotpyaHuyecTse ¢ “VIHpopMCBA3b-4epHO3eMbe”, PernoHanbHarnbHbIn
BOBas cucTeMa NHOPMAaLIMOHHbIN LEEHTP OOLLEPOCCUIACKON CETU pacnpoCTpaHeHMsi NPaBOBOW
«KoHCyrbTaHT nHgpopmaummn KoHcynbtaHT lNntoc
Mnoc» Ne 8-99/RD ot 12.02.1999 r.

7 MaTtepmanbHO-TeXHU4YecKoe obecnevyeHme QUCLUNITUHDI

YyebHble ayauTopumn Ana npoBeaeHUst y4eOHbIX 3aHATUN:

1. Aya. 125 ansa npoBeAeHNs NEKLUMOHHbBIX 3aHATUN, OCHALLEeHHas MyIbTUMeUAHON
TEXHUKOW.

2. Ayano-BusyanbHasi cuctema NeKUMOHHbIX ayanTtopui (MynbTUMEANAHBINA NPOEKTOP
Epson EB-X18, HacTeHHbI 3kpaH ScreenMedia).

YyebHble ayautopumn kadeapsl MATIT:

1.Aya. 102 « TexHonormyecknx MalumHy» Ans NpoBeAeHust 3aHATUN NEKUMOHHOIo Tuna,
nabopaTopHbIX U NPAKTUYECKUX 3aHATUN, 3aHATUN CEMMHAPCKOro TMna, KypCoOBOro NpPOEKTU-
poBaHus (BbIMOMHEHUS KYPCOBbIX paboT), rpynnoBbiX U MHAMBMAYANbHbIX KOHCYNbTauun, Te-
KYLLLEro KOHTPOISA 1 NPOMEXYTOYHOM aTTecTaumm, OCHaLLEHHas MyNbTUMEOUNHON TEXHUKOMW.

2. [locka nHtepaktuBHasa Screenmedia IP Board ¢ npoektopom Acer S 5201.

3. Komnnekt mebenu ans yyebHoro npoecca.

4. ObopynoBaHue:

YHMBEpPCanbHbI NPUBOA U CMEHHbIE MeXaHM3Mbl K HEMY NpefHa3Ha4eHbl Ans npruob-
peTeHnsi NPaKTUYECKMX HaBbIKOB OBpalleHns ¢ MexaHU4YeCKMMn NpucnocobneHmamu, npea-
Ha3Ha4YeHHbIMN aAns 06paboTKM pPacTUTENBHOINO N XXMBOTHOMO Cbipbsl, N3MEPEHNA napameT-
poB paboTbl MaLLMHbI, 06pabOTKN pe3ynbTaToB U OLEHKN NOrPELLHOCTU U3MEPEHUN;

oBollepe3aTenbHas MallMHa Hy)XHa Ons NpuobpeTeHus MNpakTUYECKMX HaBbIKOB
obpalleHnsa ¢ MexaHM4yeckuMu nNpMcnocobneHnammn, npegHasHavYeHHbIMU ONs1 U3MeNbYeHNs


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/

pPacTUTENbHOIO Cbipbs, U3MEPEHUS napameTpoB paboTbl MaLUUHLI, 00pPaboTKn pe3ynbTaToB
N OLEHKN NOrPELUHOCTU N3MEPEHWI;

CYWWNbHBIA annapaT nono4vHoro Tuna ¢ WK-Harpesatenamu npegHasHadeH ans uc-
cnefoBaHMs MPOLIECCOB CYLLKM M NPUOBPETEHMS NPAKTUYECKMX HABLIKOB ObpalleHus C cy-
LWNNbHBIMW YCTaHOBKaMn, n3amepeHusi napameTpoB paboTbl annaparta, o6paboTku pesynbTta-
TOB M OLIEHKM MOrPELLHOCTN N3MEPEHNIA;

ANCTUNNATOP M PEKTUPMKALMOHHAA yCTaHOBKa npegHasHayeHbl Ang uccregoBaHus
NPOoLLECCOB NPOCTON NEPErOHKU N pekTUUnKaLumMm MHOFOKOMMOHEHTHbIX cCMecen Npu pasgene-
HUN MX Ha dopakumn, NpnobpeTeHnss NPaKTUYECKNX HaBbIKOB OOpaLleHns C Tensioncnonbay-
foLWUMM annapartamu, 06paboTkn pe3ynbTaToB M OLEHKN MOrPELLHOCTU U3MEPEHUN.

5. Aya. 103 «TexHonormyeckux annapaToBy» ANA NPOBeAEeHUS 3aHATUN NEKLUMOHHOIo
TMna, nabopaTopHbIX U MNPaKTUYECKUX 3aHATUN, 3aHATUN CEMUHAPCKOro Tuna, KypcoBOro
NPOEKTUPOBAHNSA (BbINOSTHEHUST KYPCOBbLIX paboT), rpynnoBbIX U UHAMBUAYANbHbLIX KOHCYbTa-
LM, TEKyLLEero KOHTPONS M MPOMEXYTOYHOW aTTecTauuu, OCHaLLeHHast MyNbTUMeOUNHON
TEXHUKOW.

6. Jocka mHTepaktmeHas SCRENMEDIA MR7986 ¢ npoektopom Acer S1283e DLP,
EMEA.

7. Komnnekt mebenu ans yyebHoro npouecca.

8. O6opynoBaHue:

msicopybka MWM-300, npegHasHadeHHas AONs M3yYeHUs1 MPOLLECCOB M3MerNbYeHNs
MSICHOTO CbIpbsl, MPUOBPETEHUS NPaKTUYECKMX HaBbIKOB OOpalLEeHUsi C MeXaHUYeCKUMU
yCcTponcTBamm 06paboTkn pesynbTaToB M OLEHKN NOrPELUHOCTU U3MEPEHWI;

Maccaxep No3BofisieT U3y4nTb NPOLECChl MacCUpPOBaHNUSA N TYMONMPOBAHUA MSICHOMO
Cbipbsi MPW MNPOM3BOACTBE AENUKATECHOW MPOAYKUMM, NPMOBpPEeCcTM HaBblkM obpalleHus ¢
NPUBOOHLIMU MEXaHU3MamK, OCYLLECTBUTb IKCNEPUMEHTANbHY0 NPOBEPKY TEOpEeTUYECKNX
OCHOB Mpouecca MacCUpPOBaHUS;

BapOYHbIA KOTEN, NpeaHasHavyeHa Ons uccrnefoBaHnsa NpoLeCcCoB BapKuM MULLIEBbLIX
cpeq, npuobpeTeHns npakTU4YecKUX HaBblKOB ObpalleHns ¢ Bapo4vHbiM 0BopyaoBaHuEM,
n3mMepeHns napameTpoB paboTbl ycTaHOBKM, 06paboTKM pe3ynbTaToB WUCCNedoBaHUA Wt
OLIEHKM MOrpeLLHOCTN U3MEPEHNIN KOHTPONMPYEMbIX BESNTUYUH.

[ononHMTENbHO ONA CaMOCTOATENbHOW pPaboTbl 0Oy4alOLWMXCA MCMONb3YHTCA YK-
TanbHble 3anbl pecypcHoro ueHTpa BIMNYUT ocHaweHHble KoMnbloTepamMu CO CBOOOAHBIM A0-
CTynom B ceTb HTepHET n GubnmnoTevHbiM N MHPOPMALMOHHO- CMIPaBOYHbIM CUCTEMaMM

8 OueHoYHble maTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oby4yarowmxcsa no
AucuunnunHe

OueHo4Hble maTepuansl (OM) ana gucumnianHbl BKAKOYAOT B cebs:

- NepeyYeHb KOMMETEHUNI C YKa3aHMEM 3TanoB UX hopMmpoBaHnst B NpoLecce OCBOE -
HUs1 obpasoBaTenbHOW NPOrpaMmbl;

- OnucaHue nokasaTenem n KPUTEPUEB OLEHMBAHUS KOMMNETEHUMNA Ha pasfnnyHbIX
aTanax ux opMmpoBaHns, onMcaHme LWKasn OueHUBaHuS;

-TUNOBbIE KOHTPOJIbHbIE 3a4aHUA WU MHbIE MaTepuarnbl, Heobxoanmble AN OLEHKM
3HAHWN, YMEHWU, HAaBbIKOB M OMbiTa AEATENbHOCTU, XapaKTepM3yLWmX aTanbl opMMpoBa-
HUSA KOMNETEHLMI B NPOLIECCE OCBOEHUS 0Opa3oBaTenbHOM NporpamMmeil.

-MeToAnYecKkne maTtepuarbl, onpeaensowmn npoueaypsbl OLUEHNUBAHNSA 3HAHUIA, YMe-
HUN, HaBbIKOB W OMbiTa OEATENbHOCTU, XapakTepuaylLwmx atanbl opMUpPOBaHNA KOMMe-
TEeHUUN.

OM npencraBnsalTCcs OTAEMNbHBIM KOMMOHEHTOM U BXOAAT B COCTaB pabouen
nporpaMmmbl AUCLUUNIIUHBI.

OueHo4Hble maTepuansl opmupytotea B cootBeTcTBun ¢ N BI'YUT «lMonoxeHne 06
OLIEHOYHbIX CpeacTBax».



NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHM3aunoHHO-MeToANYeCKNEe AaHHble AUCLMNIUHBLI ANS 3a04HOWN hOopMblI
oby4yeHus

1.1 O6bembl pa3nuyHbIx hopm y4eOHOU paboTbl 1 BUAbI KOHTPOSIAA B COOTBET-
CTBUU C Y4E€OHbIM NflaHOM

O6HIa$I TPYAOCMKOCTb AUCHUINIMHBI COCTABJISACT 2 3a4CTHEIC CANMHUIIbI

Bupbl yyebHOM paboThbl Bcero akag. CemecTtp
YacoB 9
O6wasa TpyaoeMKoCTb ANCUUNINHBI 72 72
KonmakmHasi paboma, 8 m.4y. ayOumopHbIe 3aHmusi: 9,5 9,5
Jlekunn 4 4
8 MOoM 4Hucre 8 ghopme npakmu4eckol nod2omosKu - -
[MpakTnyeckme 3aHATUSA 4 4
8 MOoM 4Hucre 8 ¢hopme npakmu4eckol nod2omosKu 4 4
KoHcynbTauum Tekywime 0,6 0,6
PeLeH3npoBaHne KOHTPOmbHbIX paboT 06y4atoLmXCcsa-3a04HUKOB 0,8 0,8
Bugbl atTectauun (3a4er) 0,1 0,1
CamocmosimesnbHasi paboma: 58,6 58,6
KoHTponbHble paboThl 9,2 9,2
MpopaboTka maTepmanoB No KOHCMNEKTY nekuun (cobecenoBaHne, TecTMpoBa- 2 2
HWe, pelleHne Kerc-3agaHuin, 3agay)
MpopaboTtka matepuanoB no y4yebHuKy (cobecegoBaHue, TecTUpoBaHue, 43,4 43,4
pelueHne Kerc-3agaHuin, 3agay)
MoaroToBka K 3awWuTe npakTuyecknx pabot (cobecenoBaHue, TeCTUpoOBaHue, 4 4
pelueHne Kerc-3agaHuin, 3agay)
MoaroTtoBKa K 3a4eTy (KOHTpOnb) 3,9 3,9




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUNA

no gucuunnvHe

TEXHONOIMMYECKUE 3HEPITOHOCUTENUN NULLEEBbLIX NPEANPUATUN



1 NMepeyeHb KOMNETEHUUN C ykasaHMeM 3TanoB ux chopMmmupoBaHUA

Ne Kon HanmeHoBaHue Kog 1 HaumeHoBaHue
n/n Komne- KOMMeTeHUnn MHOUKaTopa AOCTMXKEHUS KOMMNETEeHUUN
TeHUMn
1 MKe-2 CnocobeH BbiNonHATE pabotbl Mo | VO 1nks2 BeinonHaeT paboTbl No Hanagke, HAaCTPoOWke U pery-
Hanajgke, HacTpoWike, perynMpoBke, | NMMpoBke obopyaoBaHus
OnbITHOW npoBepke, pernameHTHOMY | NO2nk.2 BbinonHaeT paboTbl Mo OMNbITHOW NPOBEPKe,
TeXHUYEeCKOMY, 3SKCMnyaTaluoHHOMY | perfiaMeHTHOMY TEXHUYECKOMY W JKCMnyaTauuoHHOMY 06-
obcnyxusaHuio obopyaoBaHus Ccny>XuBaHuo obopyaosaHus
2 MKe-4 CnocobeH paspabatbiBath | N 1nkes — pa3pabaTbiBaeT MHCTPYKLMM MO SKCMyaTaumum

VHCTPYKLWK no aKcnnyaTaumum
obopyaoBaHusi, CPeacTB U CUCTEM
aBToMaTM3aumu

o60py,1:|,oaaHV|;|, aBTOMaTU3NPOBAHHbLIX TEXHOJIOTMYECKUX NN-
HWIA NO Npon3BOACTBY NPOAYKTOB NMUTAHUA.

NO2nks-4 — paspabaTtbiBaeT MHCTPYKLMM MO SKCMyaTaumum

aBTOMAaTM3MPOBAHHbIX
TEXHOMNOMNYECKUX
Npon3BOACTBY NPOAYKTOB NUTaHNSA

cpencTs M cMCcTeMm aBToMaTn3aumm aBTOMaTU3NPOBAHHbIX
TEXHONOMMYECKUX NINHUIA MO npon3BoACTBY NPOAYKTOB NUTa-
HU4A.

NUHUIA no

Kog n HaumeHoOBaHWe UH-
OnKaTtopa OOCTUXeHUA
KOMneTeHunn

PesynbtaThl 06y4eHus (nokasaTenu oLeHnBaHWs)

W01 nke-2 BoinonHsieT pa-
00Tbl NO Hanaaxke, Ha-
CTPOWKE N perynupoBke
obopynoBaHus

3HaeT: 0co6eHHOCTV HanadKu, HAaCTPOWKM 1 PerynpoBKu oGopyaoBaHNs

YMeeT: npoBoanTb paGoThl MO Hanagke, HACTPOMKE U perynupoBKe 06opyaoBaHNUs

BnageeT: HaBblkamy MOATOTOBKM 1 OpraHu3aumny paboT no Hanagke, HaCTPOMKe U perynu-
poBke 060pyaoBaHUSA

WO2nke-2 BeinonHsieT pa-
60TbI N0 ONLITHOM NPOBEp-
Ke, pernamMmeHTHOMY TeXHM-
YeckoMy ¥ IKcnIyaTauu-
OHHOMY 06CIy)XMBaHMIO
obopynoBaHus

3HaeT: 0coB6eHHOCTY NpoBeeHUst paboT Mo OMbITHOM NPOBEPKE, PerfamMeHTHOMY TeXHUYe-
CKOMY U 3KCnlyaTaLuMoHHOMY 0GCNyXunBaHWio 06opydoBaHus

YMeeT: Ucnonb3oBaTb COBPEMEHHbIE METObl Y MPUEMbI BbINOMHEHKs] paboT MO OMbITHON
NpoBepKe, PernaMeHTHOMY TEXHUYECKOMY 1 3KCMyaTaLMoHHOMY 06CnyxuBaHuio o6opyao-
BaHWs

BrapeeT: HaBblkaMy MOATOTOBKW M OPraHW3aLym OnbITHOV NPOBEPKMU, PEFNaMEHTHOTO TEXHM-
4ECKOro M 3KCMIyaTauMoHHoro obcnyxuBaHus 06opyaoBaHus

WO rkes — pa3pabatbiBaeT
WHCTPYKLMK MO 3Kcnnyara-
unn obopyaoBaHus, aBTo-
MaTU3NPOBaHHbIX TEXHO-
NOrMYeCKMX JIMHUIA Mo
NPOW3BOACTBY NPOAYKTOB
nuTaHus

3HaeT: OCHOBHble NPUHUUNbI pa3pa60TKV| WMHCTPYKUMM NO 3KCnnyaTauumn O60py,EI,OBaHVIF|,
aBTOMAaTU3NPOBAHHbLIX TEXHOMOMMYECKMX SINHUA MO NPOU3BOACTBY NPOAYKTOB MUTaHUS.

YmeeT: paspabaTbiBaTbh MHCTPYKLMM MO SKCMnyaTaumMm o60pyaoBaHMs, aBTOMaTU3MPOBaHHbIX
TEXHOJIOTMYECKMX NINHWIA MO NPOU3BOACTBY NPOAYKTOB NUTAHUSI.

BnapeeTt: HaBblkamun pa3pa60TKM MHCTPYKUMWX NO 3KCnJlyaTtaunmn O60py,D,OBaHVI9|, aBTOMaTu3n-
POBaHHbLIX TEXHOOIMMYECKNX TNIMHUA NO npon3BOACTBY NPOAYKTOB NUTAHUA

NO2nke4 — paspabaTbiBaeTt
WHCTPYKLMK MO 3Kcnnyara-
Lnn CpeacTB U cUCTEM
aBTOMaTu3auun aBToma-
TNU3NPOBAHHbIX TEXHOMOMU-
YEeCKMX FTMHUI MO NPoun3-
BOACTBY NPOAYKTOB NuTa-
HUS.

3HaeT: OCHOBHbIE NPUHUUNbI paapa60TKV| WMHCTPYKUMM NO 3KCnnyaTaunn O60py,EI,OBaHVIF|,
aBTOMAaTU3NPOBAHHbLIX TEXHOMNOMMYECKMX NINHWUIA MO NPON3BOACTBY NPOAYKTOB MUTaHUS.

YmeerT: pa3paGaTblBaTb MHCTPYKUMM NO 3KCnnyaTtaunun OﬁOpyﬂOBaHMﬂ, aBTOMaTU3NPOBAHHbIX
TEXHOIOTMYECKUX NIMHUI NO npon3BoACTBY NPOOYKTOB NUTAHUA.

Bnapgeet: HaBblkamy pa3paboTky MHCTPYKLMM MO SKCMnyaTaumm o6opyaoBaHns, aBToMaTu3u-
POBaHHbIX TEXHONOMMYECKMX MTMHUIA MO NPOU3BOACTBY NPOAYKTOB NUTAHKSA

2 I'IacnopT OLeHOYHbIX MaTepuasnoB no ,EIMCLIMHHMHe/ﬂpaKTVIKe

Ne Pasgenbi MHaeke koHTposin- OueHo4YHble MaTepuarnsbl TexHonorus/npouenypa OLeHMBaHUS
n/n | aucuunnu- | Pyemoii komne- HavMeHoBaHue NeNe 3apaHuii (cnocob koHTpons)
Hbl TeHuun (Mnu ee
yacTtu)
1 Bopo- [MKB-2 Tect 1-3 BnaHouyHoe unm KoMnblTEPHOE TECTMPOBA-
CHabxe- Hne
Hue Kenc-3apaya 21 [MpoBepka npenogasaTenem
CobecefoBaHune 29-40 OTMeTKa B cuCTeMe «3a4TeHO — He 3a4Te-
HO»
MKB-4 Tect 11-12 BnaHo4yHoe nnn KomMNbTEPHOE TECTUPOBA-
Hue
Kenc-sapaya 22 lMpoBepka npenogaBatenem
CobecepnoBaHve 63-74 OTMeTKa B CUCTEME «3a4TEHO — HE 3ayTe-
HO»
2 [a3o- MKe-2 Tect 4-6 BrnaHoYyHoe MM KOMMbIOTEPHOE TECTUPOBA-
cHabxe- Hue
Hue Kenc-sapayva 23 lMpoBepka npenogaBatenem




CobecenoBaHune 41-48 OTMeTKa B CUCTEME «3a4YTEHO — He 3a4Te-
HO»
MKB-4 Tect 13-14 BrnaHo4Hoe 1K KoMMNbTEPHOE TECTUPOBA-
Hue
Kenc-3apayva 24 lMpoBepka npenogaeatenem
CobecepnoBaHve 75-81 OTmMeTka B CUCTEME «3a4TEHO — He 3a4Te-
HO»
3 Xonopo- [MKB-2 Tect 7 BnaHo4Hoe 1N KoMNbTEPHOE TECTUPOBA-
CHabxe- H1e
Hue Kenc-3apayva 25 lMpoBepka npenogasatenem
CobecenoBaHue 49-57 OTMmeTKa B CUCTEME «3a4YTEHO — He 3a4Te-
HO»
MKB-4 Tect 15-16 BnaHo4yHoe nnn KoMNbITEPHOE TECTUPOBA-
Hue
Kenc-3apava 26 lMpoBepka npenogasatenem
CobecenoBaHune 82-91 OTMeTKa B CUCTEME «3a4YTEHO — He 3a4Te-
HO»
4 Mpouseoa- | MNKe-2 Tect 8-10 BnaHo4yHoe nnn KomMNblTEPHOE TECTUPOBA-
CTBO Hne
NpoAyKTOB Kenc-3anava 27 MpoBepka npenogaBatenem
pasgnene- CobecepnosaHue 58-62 OTmeTKa B CUCTEME «3a4TEHO — He 3a4Te-
HUS! BO3AY- HO»
xa MKe-4 Tect 17-20 BnaHouyHoe unm KoMnblTEPHOE TECTMPOBA-
HVe
Kewic-3agava 28 [MpoBepka npenogasatenem
CobecenoBaHue 92-96 OTMeTKa B CUCTEME «3a4TEeHO — He 3a4Te-
HO»
3 OLl,eHO‘-IHbIe MaTepuanbl AnA npome)KyTquoﬁ aTTecTauunm.

TunoBble KOHTPOSbHbIE 3a4aHUA UM UHble MaTepuanbl, Heo6xoauMble ANA OLEeH-
KA 3HaHWUWA, YMEHUWN, HaBbIKOB U (MNK) ONbiTa AEATEeNIbHOCTU, XapaKTepu3yHLlmMX 3Tanbl
c¢hopMupoBaHMA KOMNETEHLUN B NpoLiecce OCBOEHUA OOpa3oBaTesibHOW NporpamMmbli

ATTecTaums obyyatoLleroca no AMCUnNInNHe NpoBoanTCca B oopMe TECTUPOBAHUS, peLle-
HUS1 Kenc-3agad, BbINOSTHEHNSA pac4eTHO-NPaKTUYECKNX paboT u npegycmaTpuBaeT BO3MOXHOCTb
nocneaytowlero cobecefoBaHus (3a4veta).

Kaxabln BapmaHT TecTa BKNtOYaeT 5 KOHTPOSbHbIX 3a4aHUIN Ha NPOBEPKY 3HAHWNA.

Kaxabih buneT BknovaeT 3 KOHTPOSbHbIX Bonpoca (3adayu), N3 HUX:

- 1 KOHTPOSIbHBLIN BOMPOC Ha NPOBEPKY 3HAHUN;

- 1 KOHTPOSbHbIN BONPOC (3adaya) Ha NPOBEPKY YMEHUN;

- 1 KOHTPOSbHBLIN BOMNPOC (3adaya) Ha NPOBEPKY HABLIKOB

3.1 Tecmbi (mecmosesbie 3adaHusi)
3.1.1 Wuchp u HaumMeHosaHuUe KoMmrnemeHyuu
lMKe-2 CnocobeH ebinosiHamb pabombl no Hanadke, Hacmpolike, pe2ysiupoeKe, ofnbIMHOU
npoeepke, peasiaMeHMHOMY MEXHUYECKOMY, 3KcrniayamayuoHHOMYy obcnyxueaHuro 060-

ydoeaHus
Ne 3a- TecToBoOE 3aflaHne C BapmaHTaMmmn OTBETOB U NpaBUIIbHbIMU OTBETaMU
JaHus
1 Mpon3BoACTBEHHbIE CUCTEMbI BOAOCHAOXEHNSA OeNATCA Ha:

- NPSIMOTOYHbIE, CUCTEMbI C NocnenoBaTeNlbHbIM UCMOJNIb30BaHMEM BOAbl, 000POTHbIE

- MPSAIMOTOYHbIE Y 0BOPOTHbBIE

- CamMOTeYHble, HanopHbIe U KOMBUHUPOBAHHbIE

2 HacocHble cTaHuuy BTOpOro nogbema:

- MOAalT BOA4Y OT BOAOMPUEMHOIO YCTPOMUCTBA A0 OYUCTHBIX COOPYXEHWUI

- moparoT BoAy M3 pesepByapa YHACTOW BOAbI K NOTpebuTento unm HanopHo-perynmpyrowmn pe-

3epByap

- YBENUYMBAIOT HANop Bofbl B CETH
3 YcTaHOBWTE COOTBETCTBUE AN OXNaauTenei Boabl:

a) no cnocoby oTBOAA TENMOThI a) ucnapuTtenbHble, paguaTopHble

6) no cnoco®y nogBoAa Bo3gyxa 0) oTKpbITbIE, BalleHHble, BEHTUNATOPHbIE

B) N0 XapakTepy CONPUKOCHOBEHWSI BOAbI M BO3AyXa B) KanernbHble, NeHOYHbIE, KOMOVMHMPOBaHHbIE
4 [nsa onpefeneHns kayecTsa NpodyBKW Ha NPOAYBOYHOM ra3onpoBoOAe yCTaHaBNMUBALOT:

- MaszoaHanusaTop anga otéopa npobbl cpeabl;




- p-h meTp gnst otTbopa NpoOdkl cpeabl;

- WTyuep c kpaHOM Ansi NOAKMIOYEHUA MaHOMETPa;

- lWtyuep ¢ KpaHoM ans oT6opa NpobbI cpeabl.

5 [[a3onpoBoAabl, NpoKNaabiBaemble BHYTPU NOMELLEHUI, OOMKHbI ObiTb BbINOMHEHbI:

- N3 cneumansHbIX MaTepranos;

- N3 oumHKkoBaHHbIX TpY6;

- N3 rmbkux apmmnpoBaHHbIX TpyoO;

- U3 ctanbHbIX TpYy6.

6 Ha rasonpoBogax ¢ ycrnoBHbIM npoxoaom MmeHee 100 MM cnefyeT NpUMEHSITh:

- PeMoHTHbIE pacceyky;

- M-o6pa3Hble KOMNeHcaTophbI;

- ®naHueBble KOMNEHCATOPSI;

- YKecTkne KoMmneHcaTopsbl.

7 [nsa npenoTtBpalleHns OT Ype3MepHOro MOBLILEHUS 4aBNEHMS B CUCTEME HIDKHEIO Kackaga kackaga-
HbIX XONOAUIIbHBIX MaLIUH HeobxoanMbl cregyoLlme MeToabl:

- NO4AepXaHve B KOHAEHCaTope BEPXHEN BETBU HU3KOrO JaBMNEHUSA 3a CHET HenpeKkpaLlaroLLencs
LUMKIMYHOM paboTbl BEpXHEN BETBM Kackaga

- yCTaHOBKa AOMNOJIHUTENIbHOro cocyaa NOBbILWEHHOW NPOYHOCTU, B KOTOPbIA BO BPEMSI CTOSIH-
KM MaLUMHbI NepPenyCKarT BECb XUAOKUN areHT BbICOKOro AaBrieHUs

8 MaBHas uenb npouecca OCyLUKM C OXaXKaeHNEM:

- MoBbICUTbL TEMNEpPaTYpy CXKAaToOro Bo3ayxa 40 YPOBHS KOHAEHCaAUMWN HaxogsLwWwencs B Hem B BUAE na-
pa XuUOKoCTW;

- MoHn3UTL TeMnepaTypy cxaToro Bo3ayxa A0 YPOBHA KOHAEHCALMN HaxoasLencsl B HeM B
BuAe napa XupKocTtu;

- MoHM3MTb TEeMNepaTypy XONOAHOIO BO34yXa 40 YPOBHS KOHAEHCALUM HaxoasLWencs B HEM B BUAE
napa XuwakocTu;

- MoHn3MTb TEeMNepaTypy ropsvero rasa 4o YpoBHS KOHOEHCALUMM HAaxodsLencst B HEM B Bue napa
XVUOKOCTW.

9 B ocywmntensax ¢ xonogHon pereHepaumen ncnonb3yeTcs:

- Antomorenb UM akTUBMPOBAHHbIN Yrofb;

- Antomorenb UM akTUBMPOBaHHas cepa;

- Antomorernb UnNu aKkTMUBMpPOBaHHasA rMNHa;

- OTUNEHIMUKONb UM aKTUBUPOBaHHAS rMUHA.

10 BospacTaHue Temnepatypsbl ¢ 35 o 45 °C, NpMBOAUT K YBENUYEHUIO BNaru B CXatoM BO3ayxe Ha:

- 70%;

- 73%;

- 60%;

- 50%.

3.1.2 llughp u HaumeHo8aHUe KOMIemeHyuu
lKe-4 CnocobeH pa3spabambieamb UHCMPYKUUU MO 3Kcrslyamayuu obopydosaHusi,
cpedcme u cucmem aemomMamu3ayuu agmomMamu3upo8aHHbIX MEeXHO/102U4YeCKUX JIUHUU
no npouszeodcmey nNPodyKkmoe numaHusi

Ne 3apa- TecToBOE 3agaHue
HUSA
11 HenpepbiBHas npogyBka cucteMbl 060pOTHOro BogoCHabXeHns Npon3BoanNTCS:

- ANSA ypaneHusi conen BpeMeHHOM KeCTKOCTU, BbiNaAalowWwmMx Ha NOBEPXHOCTU oxnagutens
- ANS yBENUYEHNsT KOHLEHTPauumM M1HeparbHbIX CONen

- Ans yBenu4veHus KoaddpuumeHTa Tennonepeaaym

12 HasoBute cnocobbl 06e33apakuBaH1s BOAbI:

- BO34EeMNCTBME CUNbHBLIMU OKUCITUTENSAMUN

- CBY obpaboTka

- ynbTpa3ByKoBoe o6e33apaxuBaHue

- BO3AeNnCcTBMe MeTasnsoB

- MeXaHn4yeckad OYNCTKa

13 YcTaHoBUTE COOTBETCTBME AaBNEHME B ra30NpoBOAE BHYTPU 34aHMsS B 3aBMCMMOCTH OT TMna nome-
LeHuns:
a) NpoM3BOACTBEHHbIE 3AaHNS NPOMbILLMEHHbIX NPEeANPUATUR a) 0,6 MlNa
6) npeanpusATMsa BbITOBOro 00CNyXMBaHMA NPOMbILLIIEHHOrO xapaktepa ©6) 0,3 Mla
B) obLLEeCTBEHHbIE 3aaHMs B) 0,005 MMa

r) >Xunble goMma r) 0,003 Mla




14 CpenHue 1 KpynHble NPOMbILUMIEHHbIE NPEANPUSTUS NPUCOEAMHAIOTCA K TOPOACKMM pacnpenenu-
TenbHbIM ra3onpoBoAaM:

- CpeaHero unu BbICOKOro AaBrieHUs;

- CpeQHero unum HU3Koro JaBneHus;

- HeT npaBunbHbIX OTBETOB;

- CpeaHero 1 BbICOKOro AaBneHus.

15 YcTaHOBUTE NpaBurbHbIA NOPAOOK BbiGopa TMNa 1 KonMyecTBa XONOAMIbHBIX YCTAaHOBOK

1. PaccunTbiBaeTcsl X0noaonpomM3BoanTensHOCTb

2. BblbupaeTtcs xnagareHT

3. CtpouTca npouecc B gnarpamme anst 060CHOBaHWA OaBMEHUSI UCNAPEHUS U OABMNEHUSA KOHAEHCA-
unn

4. OnpepgensieTcs yaenbHas XonogonponsBoanTeNbHOCTb BbIOpaHHOro xnagareHTa

5. Onpegensetca o6bemMHasi NPOM3BOAMTENBHOCTE KOMMpeccopa € y4eToM koadduumneHTa nogaym
6. OnpegensieTca pacxopn xnagareHta u KoauumMeHT cxaTus

7. BeiBupaeTcsa Tmn kKoMnpeccopa 1M ux Konm4ecTBo

16 MpuynHamun nepexoda OT OAHOCTYNEHYATOro CXaTus K ABYXCTYNeHYaToMy ABMSKOTCS:

- YMeHblUeHue KoadpcuumeHTa nogaum kKomnpeccopa npyv NOHWXeHUU TeMnepaTypbl KUNeHUsA
- CHWXXEHNe TeMnepaTypbl KOHLa cxkaTus

- CHMXKEHUE IKOHOMUYHOCTU YCTAaHOBKMU

17 B «ropsumnx» ocywimTensx npyUMeHsoT:

- Cunukatbl, agcopbep Unm OBYOKUCH KPEMHUS;

- CvnukaTbl, cunukarenb UNU akTUBUPOBAHHLIV Yrofb;

- LLleno4yHble KOMMNOHEHTLI, CUNUKarenb NN ABYOKUCb KPEMHUS;

- Cnnukartbl, cunukaresnb Un ABYOKUCH KPeMHUS.

18 CxaTbIi BO3ayx He obragaer:

- CoGCTBEHHOW KanoOpUNHOCTbLIO, XapaKTEPU3YoLLEN 3HTanbNMIO;

- CoGCTBEHHOW KanopUNHOCTBLIO, XapaKTepU3yoLLEN SHTPOMUIO U YTEYKN;

- CobCTBEHHOM KanopuMHOCTBLIO, XapaKTepU3yoLen AMHAMUKY HarHeTaHUs;

- COGCTBEHHOW KanopuUMHOCTbLIO, XapaKkTepusyrLien o6 eMbl UCMOJNbL30BaHUA nNapa u Ten-
nodukaumn.

19 He nosBonseT oCyLLeCcTBNSATb TOYHOE NOAAEPKaHME NapamMeTpoB Ha 3a4aHHOM YPOBHE:

- HeT npaBunbHbIX OTBETOB;

- lpoccenupoBaHMe Ha 3anopHON apmaTtype;

- YcTaHOBKa OrpaHuy4mMTeNbHbIX YCTPOMUCTB.

20 To4yHO nogaepxuBaTtb 3agaHHOe AaBreHne NuMbo ero nepenag No3BosnseT:

- YcTaHoBKa guadparmel;

- YcTaHOBKa perynupyrowux KranaHos;

- YcTaHoBKa COPOCHbIX KranaHoB;

- YcTaHoBKa 3anopHbIX BEHTUIEN.

3.2 Kenc-zapaHusa
3.2.1 Wucghp u HaumMeHoBaHuUe KoMemeHyuu
lMKe-4 CnocobeH pa3pabambieamb UHCMPYKYUU MO 3KCrslyamayuu o6opydoeaHusi,
cpedcme u cucmeMm aemomamu3ayuu aemomMamu3upo8aHHbLIX MEeXHOJI02U4YeCKUX JIUHUU
no npou3zeodcmey npPooyKMmMoe numaHus
Howmep 3a- TekcT 3apaHus
JaHus
21 Curtyaums:
. nnowagb Tepputopumn ropoga F = 149 ra;
. MMOTHOCTb HaceneHusi, oanHakoBas BO BCeX YacTax ropoaa, P = 141 ven/ra;
. NoTpebreHne BoAbl HA OOQHOTO XNUTENs!, CpeaHecyTo4YHoe (3a rog) qe = 140 n/cyT;
. B CyTKM HaubornbLuero Bogonotpebnenus q. = 165 n/cyr;
. KO9(hPULMEHT YaCOBOW HeEpaBHOMEPHOCTN NoTpebneHus Boabl K = 1,25;
. nonMBaemas 4actb Tepputopun Fuon = 30 ra;
. 9TAXXHOCTb 3aCTpoMkn 3—4 ataxa.

NO O, WN =

3agaHue: OnpegenvTb pacxoq Bogbl ANs ropoja.
22 Cutyaums: MimeeTcs cxema TynuKOBOW CETMU:




3apaHue: OnpegenvTb AvameTp TpyO, NoTepu Hamnopa B Tpybax TynMKOBOW ceTu, C 0oTOOPOM BOAbI
B y3Mnax CeTU, MOCTPOUTb NIMHUIO MbE30METPUYECKMX HANOPOB M ONpPeaennTb BbICOTY BO4OHaMNoOp-
HoW GalLHW Npy 3adaHHOM HauMeHbLLeM cBoboaHOM Hanope H = 20 m.

23

Curtyaums:

1. M'eHepanbHbIM NAaH nocernka, nnowaab kotoporo F=52,2 ra.

2. MNnoTtHocTb HaceneHnsa P=500 yen/ra.

3. 3paHuna obopyaoBaHbl BOOONPOBOAOM, kaHanusaumen. No CHul 1I-I.3-62 Hopma BogonoTpeb-
NEHNST HA OOHOIO XXNTENS B CYTKU MAKCUMaIibHOrO BOgoNoTpeOdenHms COCTaBUT Qmax=175 N/CyT npm
KoadphmumeHTe YacoBon HepaBHOMEPHOCTU Kiac=1,25.

4. BogonpoBogHas CeTb COCTOUT U3 YYryHHbIX pacTpybHbIX Tpyo.

3apaHue: npon3BecTtun FI/I,D,paBJ'II/I‘-IeCKMVI pacyeT ceTun

24

Curtyaums: MNpupopgHbii ras (A=0,62; pkp=4,75 MIa; Tkp=194 K) Heob6xooumo TpaHCNopTUpOBaTh
no y4vactky rasonposoga (L=120 km, D=1020%x10 mm, k=0,03 MmMm) ¢ KOMMepUyeckuM pacxogom 35
MH M3 /CyTKM B U30TEPMUYECKOM peXuMe npu cpeaHen temnepatype +12 °C.

3apgaHue: Kakoe gaBneHune cnegyert oxumaatb B KOHLE ydacTka ra3onpoBOAa, ECNN AaBIEHNE B €ro
Havane cocraBnsaet 5,5 MlMNa

25

Curtyaums: KomnpeccopHas ctaHums obecneymBaeT nepekadky rasa no y4yacTKy ra3onpoBoga no-
CTOSHHOro AnameTpa, pasBmBasi Npu 3ToM cTeneHb cxaTtua 1,56. [laBneHne nepen Komnpeccop-
HOW CTaHUMEN 1 B KOHLe paccmMaTpMBaeMOro yqacTtka paBHbl Apyr Apyry.

3agaHve: Ha cKoNbKO HY>XHO YBENUYUTL CTEMNEHBb CXaTus rasa, YTobbl pacxoq nepekavku BO3poc
Ha 10 %. [JaBneHne B KOHLIe y4acTKa, CPeaHIo TemMnepaTtypy 1 KO3(PULUNEHT CKUMaeMOCTH rasa
B CpaBHMBAEMbIX BapMaHTax cYMTaTb OOUHAKOBbLIM.

26

Cutyauus: pacyeTHasa xonogonponssoguTtensHocTe Qo = 116,3 kBT; TemnepaTypa ucnapexus t0 =
—10 °C, Temnepatypa koHaeHcaumm tk = 40 °C; xnagareHT oxnaxagaeTcs OTHOCUTENbHO Temnepa-
Typbl kKOHAeHcaumu Ha Atn = 30 °C.

3agaHue: Oﬂpeﬂ,eﬂMTb TENNOBYIO HArpy3ky nepeoxnagutend aMMMaYHon KOMﬂpeCCI/IOHHOIZ XO-
nognneHon YCTaHOBKU

27

Cwutyaums: XonogonpoussoauTenbHOCTb BogoammuayHon abecopbumoHHor yctaHoBkn Q0 = 10
kBT, TemnepaTypa paccona Ha Bxofe B ucnaputens tH1 = — 10 °C 1 Ha Bbixoae 13 Hero tH2 = — 27
°C, Temnepatypa Bogpbl Ha Bxode B annapaTbl tB2 = toc = 20 °C u Ha Bbixoge 13 Hux t81 = 30 °C,
pasrneHue rpetowlero napa p= 0,6 Mla, KoHeYHble pa3HO- CTU TemnepaTyp B ucnaputene Atm = 3
°C, B kOHOeHcaTope Atk = 5 °C, B abcopbepe Ata = 5 °C, B reHepaTope Atr = 9 °C, B gednermaro-
pe Atg =15 °C




3apaHue: PaccuntaTtb cxemy BogoamMmmmuadyHon abcopbLOHHON YCTaHOBKM NEPUOANYECKOrO AeN-
CTBUS

28 Cutyauus: ConpoTmBrneHme nonynpoBOAHMKOBBIX anieMeHToB R = 20 Om, pasHoCTb koadhdUumneH-
ToB Tepmo-O[0C Aa = 1 B/°C, cuna Ttoka | = 3 A. Fopsiune cnam TepMOS/IEMEHTOB OXIaXaakTCst
Bogow tB = toc = 20 °C. MuHumanbHasi pa3HocTb TemnepaTtyp Atr = Tl — TB = 1 °C. TemnepaTypa
xonogHbix cnaes TO = 270 K.

3apaHuve: C yyeTOM NepcnekTMBHOIO pasBMTUSA NOMYNPOBOAHUKOBLIX MaTepuanoB 1 AOCTUXKEHUS
3Ha4yeHust KoacbduumeHTa gobpotHoctn z =0,01 1/°C onpeaenuTb XONoaunbHbIA KO3ULNEHT K
akcepreTmyeckuin KINA TepMoaneKkTpuyeckor nonynpoBOgHUKOBOW XONOAMTbHOW YCTAaHOBKU

3.3 3aver

3.3.1 lWugpp u HaumeHoBaHUe KOMNemeHuuu

I1Ke-2 CriocobeH ebinonHame pabomel o Hanaoke, HacmpoulkKe, peayriupoeKke, orbImHoU
rpos8epKe, pearaMeHmMHOMY MexXHUYEeCKOMY, 3KCrayamayuoHHoMy obcnyxueaHut obopydoesa-
Husi

Bonpochl (3agayun, 3agaHus) ansa savera

Ne Bonpoca
(3apauu, 3a- TekcT Bonpoca (3agauu, 3agaHns)

OaHus)

29 Kakne cnctembl BogocHabxeHust Bbl 3HaeTe? 1o KakumM OCHOBHbBIM KpUTEPUSIM NPOM3BOAAT
) Knaccmdukaumo cuctem BogocHabxeHnsa?

30. Yto BKMOYaeT B cebsi cuctema Npom3BoACTBEHHOIO BoAOCHaOXeHNA?

31. Kakue Bnabl ICTOYHMKOB BOJJOCHAa0XeHUs Bbl 3HaeTe?

32. [MpoBeanTe KNaccuduKaumn HACOCHbIX CTaHUMMN.

33 OT yero 3aBNCUT BENMYMHA pacxoda BoAbl HA MPOTUBOMNOXaPHbIE HYXAbl U KaK y4YMTbIBAKOT 3Ty
) BENNYMHY pacxoda nNpu pacyeTe BogonoTpebneHns?

34. Yto Ha3biBaeTCcsa BENMYMHOM cBOBOAHOro Hanopa?

35. B 4yem 3aknoyaeTcs pacyeT BOAONPOBOAHON ceTn?

36. Kakve BapmaHTbl BKITKOYEHNS] HACOCOB CYLLIECTBYHOT?

37. Kakoe 0CHOBHOe TpeboBaHMe npeabsaBAseTcs K BOAONPOBOAHOM ceTn?

38 Ha kakve Buabl nogpasgensaTca oxnagutenu: a) B 3aBMCMMOCTU OT cnocoba oTBoga TennoThl?
) 0) B 3aBMCMMOCTM OT cnocoba nogsoda Bo3gyxa K oxnaxagaemon soge?

39. Kakne ocHOBHbIe nokasaTenu kadecTsa BoAbl Bbl 3HaeTe?

40 Kakne cnocobbl 06e33apaxnBaHusl BoAbl Bbl 3HaeTe? B uem 3aknto4varoTcs ux npenmyLectsa u
) HepgocTaTkn?

41 Kakne roptoume KOMNOHEHTbI BXOOAT B COCTaB ra3oB, MCMOJIb3yeMbIX A5l ra30CHabXeHUs ro-
) pogos?

42. PacckaxunTe knaccudukaumo NnpupoaHbIX ra3oB?

43. Hapucyinte cxemy marmctpanbsHOro ra3onpoBoga U JanTe OCHOBHbIE €€ XapaKTEePUCTUKM.

44. PacckaxunTe knaccmdukaumio ra3onpoBoga no AaBNeHMo ra3a U HasHayeHno?

45 Hapucynte aByx-,TpeXx-,u MHOFOCTyNneH4YaTble CUCTEMbI Fa30CHA0XeHMA U JanTe OCHOBHbIE Xa-
) pPaKTEPUCTUKN?

46. Kakue Tunbl ra3oBbiX ropenok Bbl 3HaeTe?

47. M3noxuTe MeToauky onpegeneHns MakCMmarnbHO- YacoBbIX pacxofoB No KO3OUUMNEHTY O4HO-




BPEMEHHOCTN?

48 OBocCHyITe AOCTOUHCTBA CUXEHHbIX Fa30B NpY MCNOMNb30BaHUN UX AN ra3ocHabxeHus ro-
) pogos?

49, Y10 Ha3bIBaeTCs XfiagareHToM, a Yto xnagoHocutenem?

50. Kakue napameTpbl SBNSTCA OCHOBHbIMUW NpKY BbIGOpe X0nogunbHOro arperata?

51. Kakue ocHOBHblE HEJOCTaTKU LIEHTPann3oBaHHOro XxonogocHabXeHus Bbl 3HaeTe?

52 B yem oTnnune mexay naeanbHbIM U peanbHbIM LIMKIIOM NapoKOMMNPECCUOHHOW XONOANITbHOM
) YCTaHOBKMN?

53. [Moyemy Boagy Kak xnagareHT B KOMNPECCUOHHBIX YCTAHOBKAX HE MPUMEHSIOT?

54 Yem oTNnYaoTCs IKEKTOPbI XONOAUIbHBLIX YCTAHOBOK OT CTPYMHBIX KOMNPECCOPOB — MHXKEKTO-
) poB?

55 Kak nsameHsietcs TennoBow koapuumneHT nageanbHoro uukna abcopbLUMOHHON YCTaHOBKM € No-
) BblLIEHNEM TeMnepaTypbl reHepauum Tr n TemnepaTypbl ucnapexms T0?

56. [nsa yero ucnonb3ylT ra3oBy XONOAUNBHYO MaLLMHY C pereHepauuen tenna?

57. Kakve Buapbl cuctem xonogocHabkeHus Bbl 3HaeTe?

58 B kakmx cny4asx ucnonb3ytoTcs agcopbumoHHO-AecopbLMOHHbIE METOAbI pa3feneHns
) KOMMOHEHTOB?

59. Y70 siBNsieTCA HEOOXOAUMbBIM YCITIOBUEM HU3KOTEMMNEPATYPHOW peKkTudmKaumm?

60. Yrto xapakTepHo ans npouecca Kannupi?

61. C Kakon uenbto ncnonb3yoT yctaHoBky Kr — 300 M?

62. ["Ae NpOMCXOAMT OYUCTKa BO3Ayxa OT ABYOKUCK yriepoda B YCTaHOBKAX HU3KOro AaBreHns?

3.5.2 Wlugpp u HaumeHoBaHUe KOMIemeHyuu

I1Ke-4 CriocobeH paspabambigamb UHCMPYKUUU 110 3KCrislyamauyuu obopydosaHus,
cpedcme U cucmeM asmoMamusauyuu asmomMamu3upo8aHHbIX MEXHOI02UYeCKUX JIUHUU 110
rpouseodcmay rpodyKmos rnumaHusi

Bonpochl (3agauun, 3agaHusa) onsa 3adeta

Ne

BOMpO

ca (3a- TekcT Bonpoca (3agayu, 3agaHns)

aauu,

3aga-

HUS)

63. Kak ocyulecTtBnsieTcs nogaya Bogpl kK notpeburtento?

64. KakoBa knaccudmkaums cuctem npon3BogCcTBEHHOIO BOGOCHAGXeHMA?

65. Kakne coopyxeHunsi ans 3abopa BoAbl Bbl 3HaeTe?

66. YTo BNnSAeT Ha rpadomk CyTOMHOro NoTpebneHns TEXHNYECKON BoabI?

67. YTo onpeaenset kKoadhdpnUNEHT HEPAaBHOMEPHOCTM BOAONOTPebneHms?

68. Kakne Buabl BOOONPOBOAHbLIX CETEN Bbl 3HAaeTe? B 4eM NX OCHOBHOE oTNun4ne?

69. Kakumun gBymMs METOOAMU MOXET OCYLLECTBIATLCS MMAPaBAMYECKUI pac- YeT BOOOMNPOBOAHbIX CETEN?

70 Ha kakue 2 Buaga pasgenstorca CUcTeMbl BOOOCHABXeHUS Mo KpaTHOCTU UCMOMb30BaHWS TEXHUYECKON
) BoAbl? B yem nx ocHoBHOE oTnnyune?

71 Kakne Bmabl TpybonpoBoaoB Bbl 3HaeTe (B 3aBMCMMOCTU OT MaTepuana)? B uem 3akntovarotca mx
' OCHOBHbIE NPEVMYLLIECTBA N HEAOCTaTKN?

72. C Kakon uenbko Npon3BoAMTCS HeNpepbiBHAs NpoayBka cucTemMbl 060- pOTHOrO BOOOCHaGXeHUNA?

73. Kaknmn cnocobamm ocyLLeCTBSieTCs yaaneHme B3BELEHHbIX YacTUL, U3 BOAONPOBOAHOM BoAbI?

74. Kakne metoabl 04NCTKM oAbl Bbl 3HaeTe? B yem ux cyTb?

75. KakoBbl NpeaenbHble HOPMbl COAEPKaHMs BPeAHbIX NPpUMecer B ra3000pasHoM Tonnmnee?

76 PacckaxuTe cnocobbl 06paboTku rasa Ha npombicriax (OCyLLUKY, OYMCTKY OT CepoBodopoda 1 ogopursa-
) Luto).

77. Kak 1 B KakuMx CTPYKTypax OpraH13ytoT Nog3eMHOe XpaHeHue rasa?

78. Ha kakue pasgenbl No Yicny CTyneHen AaBneHns pa3genstoTca CUCTEMbI ra3ocHabXXeHus, X npemmMy-

LLleCTBa M HEJOCTATKN.

79. Hapucynte cxemy n pacckaxunte paboTy perynsitopa gaBneHuns?

80. O6bsACHUTE NPOLIECC rOPEeHMs ra3oBO3aYLLIHON CMECU?

81. M3noxnTe MeToaMKY rmapaBMYeCcKoro pacyeTa ra3onpoBoga H1M3KOro U BbICOKOrO AaBMneHnsa?

82. Kakne Tvnbl XonoAaumbHbIX YCTAaHOBOK Bbl 3HaeTe?

83. Kakme OCHOBHbIE BMAbI TENONPUTOKOB Bbl 3HaeTe?




84. Kak npon3BogaT BbIGOp TMNa 1 KONMYecTBa Xo0NnoauIibHbIX YCTAHOBOK (MO3TanHo)?

85. B yem 3aknyaeTcsa OCHOBHOE NMPEMMYLLIECTBO BaTapenHoro oxnaxaeHms?

86. Kakvne npenmyLiecTBa y ABYXCTYNEHYaTON NapoOKOMMNPECCMOHHOWM XONOAMITbHOW YCTAHOBKN?
87. Ha3oBnTe OCHOBHbIE YaCTU NApPOBOro IKEKTopa

88. Kaknm OCHOBHbLIM NpenmyLecTBoM obriagatoT abcopOLMOHHBIE XONOAUIbHbIE YCTAaHOBKU?
89. 'oe npumeHsoT abCcopOLMOHHbIE XONOAUIIbHbIE YCTAaHOBKU?

90. B yem 3aknyaeTcsa OCHOBHOW HEOAOCTATOK TEPMOSIEKTPUYECKMX XONOAUITbHBIX MaLLMH?
91. KakoBO Ha3Ha4yeHune cuctem kpnoobecneyebHns?

92. ['Oe NPMMEHSIOT YUCThIN Kncnopoa?

93. B cBSA3M ¢ YeM BO3HUMKNa NOoTPeBHOCTL B pa3paboTkax MoagMdUKaLni CXEM OXIMKEHUS BO3ayxa?
94. [ns yero ncnonb3yT ABOVHY pekTUdrKaumno?

95. Kak ocyllecTBnsieTcs ocylika Bo3gyxa?

96. Kakne ycrnosust gomkHbl cobniogaTbcest npu pacnonoxennn KPIM B 3gannn?

4. MeToguueckue maTepuanbl, onpegensilowme npoueaypbl OLeHMBAHUA 3HAHUW,
YMEHUH, HaBbIKOB U (MNK) onbiTa AeATEeNbLHOCTU, XapaKTepusyrowWwmx aTanbl popmupoBa-

HUA KOMNEeTeHUnNn

ﬂpou,e,u,ypbl oueHnBaHuA B Xxoae nlydeHunda ancuuninHbl 3HaHWUMN, yMeHl/IVI M HaBbIKOB, Xa-

pakTepusyrLmnx atanbl (*)OpMI/IpOBaHI/IFI KOMMNEeTEHUNN, pernaMmeHTUpyrTCA NOJIOXKEHUAMN.

- [ BI'YWUT 2.4.03 lNonoxeHne o KypCoBbIX 9K3aMeHax 1 3a4yeTax;
- M BI'YUT 4.1.02 MNonoxeHne 0 peUTUHrOBOM OLIEHKe TEKyLLen ycneBaeMoCTH, a Takke
MeTOONYECKMMUN YKa3aHUAMWN K camocToATeNnbHOM paboTte ang obydvarowmxca no HanpasneHuto
15.03.02 TexHonornyeckme MawunHbl 1 obopygoBaHne «TexHONorMyeckne dHepProHoCUTENn nnu-

LLIeBbIX NPeanpuaATUn:.




5. OnucaHMe nokasareneun wm KputepueB oueHNBaHuUA KOMNeTeHUUN Ha pa3nuny-
HbIX 3Tanax ux CbOpMVIpOBaHMFl, onunucaHue LWKan oueHnBaHuUA Ana KaXxanoro pesynbTa-

Ta 00YyYCHHUSI IO JUCIUTLIMHE/TI

AKTHKEC

PesynbtaThl 06y4ye-
HWS No aTanam
dopMmpoBaHUsA

KOMMEeTeHUnn

MpegmeT oueH-
KW (NPOAYKT mnn
npouecc)

MokasaTenb oueHnBa-
HUA

Kputepun oueHuBa- LLikana oueHnBaHus
HUA Akagemundeckasa | YpoBeHb ocBoe-
CPOPMUPOBAHHOCTH oueHka unun HUS KoMne-
KOMMeTEeHLniA Gannsl TEHLMN

lugpp u HaumeHo8aHUe KOMIemeHYuu

IMKe-2 CriocobeH 8binoniHsimb pabomei o Hanadke, Hacmpolike, p

YECKOMY, 3KCrTyamayuoHHOMY 0bcrnyxusaHuo 06opydos

e2yriuposKe, OfbIMHOU NPO8epPKe, peanameHmMHOMy MexHU-

aHus

3HaTb: ocobeHHocTM | TecT PesynbTtaT Tectupo- Menee 50% npasuiab- | He 3a4teHo / He ocBoeHa
Hanagku, HacTPONKK BaHUsA HBIX OTBETOB oann (HegocCTaTO4HbIN)
N perynupoBku 060- 50% v 6onee npa- | 3advteHo/6ann OcBoeHa (6a3o-
pyaoBaHusi; ocobeH- BUITbHbIX OTBETOB Bbl1)
HOCTW NpoBedeHns CobecepoBaHue | 3HaeT ocobeHHOCTU Mewnee 50% npasunb- | He 3auteHo / He ocBoeHa
paboT no onbLITHOM (3aver) Hanagku, HacTPOMKK HBIX OTBETOB 6ann (HegoCTaTOYHBIN)
npoBsepke, 1 perynuposku o6o- 50% n 6onee npa- | 3auyteHo/6ann OcBoeHa (6a3o-
pernameHTHOMY Tex- pyaoBaHusA 1 0cobeH- | BUMbHbLIX OTBETOB BhblIi1)
HMYECKOMY U 3KCMy- HOCTM NpoBeAeHUst
aTauMoHHOMY 00- paboT Mo onbITHON
cnyxuBaHuo obopy- npoBepke,
JoBaHus perrnameHTHOMY Tex-

HUYECKOMY WU 3KCMy-

aTaumoHHoMy 06-

cnyxuBaHuo obopy-

40BaHus
YmMeTb: npoBOaAUTL 3awmuTta YMeeT npoBoanTb 3awuTta pacyeTtHo- | He 3auteHo / He ocBoeHa

HMYECKOro M 3Kcnsya-
TauUMOHHOro 06-
cnyxvBaHus o6opy-
[oBaHus

pasobpancsa B
CNOXWBLLENCS CUTY-
aumu, He BbISIBUIN
NPUYMHBI CRy-
YMBLLErOCH 1 He
npeanoXxun sapu-
aHTOB peLleHus

paboTkl No Hanagke, pacyeTHo-Npak- | pac4deTbl No onpeae- npakTudeckon pa- | 6ann (HegocTaTOYHbIN)
HaCTpOMKe U perynun- | TU4eckon pa- neHuvto notpebHocten | GoTbl paboTe cooT-

poBke obopyaoBaHusi; | 60Tbl B 9HEProHoCUTENSsIX BETCTBYET TEME

ncrnonb3oBaTb 3awmTa pacyetHo- | 3ayteHo/6ann OcsoeHa (6a3o-
COBpPEMEHHbIE METO- npakTu4eckomn pa- BblIi1)

bl ¥ Npyembl BbINor- 60TbI HE COOTBET-

HeHusi paboT no CTBYET TEME

OMbITHOW NPOBEPKE,

pernameHTHOMY Tex-

HMYECKOMY M 3KCMMy-

aTaunoHHoMy 06-

cnyxuBaHuto obopy-

[oBaHus

BnageTb: HaBblkaMu Kelic-3apaHusa CopepxaHue pewe- | Obydatowuiics 3ayTeHo OcBoeHa (6a3o-
MOATrOTOBKW U OpraHu- HUA Kelc-3aaaHns pasobpancs B BbliA, NOBbILLIEH-
3aumm paboT no Ha- npeanoXeHHON KOH- HbIN)

napgxe, HaCTPOWKe U KpeTHOW cuTyaumm,

perynmpoBke obopy- CaMOCTOSITENbHO

[OBaHUs; HaBbIKaMm peLunn nocTaBreH-

MOATrOTOBKW U OpraHu- Hyl0 3aady Ha

3auMm OMbITHOW OCHOBE MOSyYeH-

NpOBEPKMU, HbIX 3HaHWN

perrnameHTHOro Tex- O6yuatoLmiica He He 3auyteHo He ocBoeHa

(HegocTaTOYHbIN)

LUud)p U HauMeHoeaHue KoMrnemeHyuu

lMKe-4 CnocobeH pa3pabambigamb UHCMPYKUUU 10 3KCrislyamayuu obopydosaHusi, cpedcme u cucmem asmomamu3sayuu
asmomamu3upo8aHHbIX MEXHOI02UYeCKUX JIUHUU no npou3eodcmey npodyKmos numaxusi

3HaTb OCHOBHbIE
NPVHUUNBI paspa-
BGOTKMN MHCTPYKLMM NO
akcnnyartauum obopy-
[0BaHus, aBToMaTu-
3MPOBaHHbIX TEXHO-
NOrMYecKnx NIMHUA No
NpOV3BOACTBY
NpoayKTOB NUTaHWSA

Tect PesynbTtaT Tectupo- Memnee 50% npaswib- | He 3a4teHo / He ocBoeHa
BaHUs HBIX OTBETOB G6ann (HegoCTaTOYHbIN)
50% v bonee npa- | 3auteHo/6ann OcBoeHa (6a3o-
BUITbHbIX OTBETOB Bbl)
CobecenoBaHune | 3HaeT OCHOBHblE Memnee 50% npasuibs- | He 3auteHo / He ocBoeHa
(3aver) NPUHUMNBLI paspa- HBIX OTBETOB G6ann (HeooCTaTOuHBbIN)
60TKM MHCTPYKUMM No | 50% u Gonee npa- | 3auTeHo/Gann OcsoeHa (6a3o-

aKcnnyaTauum odopy-
[JOBaHUWs, aBTOMaTU-

BUIMTbHbIX OTBETOB

BbIln)




3UPOBaAHHbLIX TEXHO-
NOMMYECKMX NINHUIA NO
npon3eBoacTBY
NpoayKTOB NUTAHUA

YmeTb: pa3pabaTbl-
BaTb MHCTPYKLUMM MO
akcnnyataummn obopy-
[0BaHus, aBToMaTun-
31POBaHHbIX TEXHO-
NOrMYecKMX NMUHUIA No
Npon3BOACTBY
NPOAYKTOB NMUTAHUS;
paspabaTtbiBaTb
WHCTPYKLMW NO 3KC-
nnyaTauum obopyao-
BaHWs, aBToMaTn-
31POBaHHbIX TEXHO-
NOrMYecKMX NMUHUIA No
NpoM3BOACTBY
NpPoAYKTOB NUTAHUS

3awuTa
pac4eTHo-npak-
TU4YecKom pa-
60TbI

YmeeT npoBoauTb
pacueTbl No onpeae-
neHuto notpebHocTen
B 9HEproHocuTensx

3awuTa pacyeTHo-

npakTu4eckomn pa-

6oT1bl paboTe cooT-
BETCTBYET TEME

He 3auTeHo /
oann

He ocBoeHa
(HeQoCTaTOUHBIN)

3alumTa pacuyeTHo-
npakTuyeckon pa-

060Tbl HE COOTBET-

CTBYyeT Teme

3auTeHo/6ann

OcBoeHa (6a3o-
BblIi1)

BnapeTb: HaBbikamun
pa3paboTku
WHCTPYKLMK MO 3KC-
nnyaTtaumu obopyno-
BaHWs, aBTOMaTU3N-
POBaHHLIX TEXHOSIOIM-
YeCKUX NNHUIK Nno
NpoV3BOACTBY
NPOAYKTOB NUTaHUS;
HaBblkaMK paspa-
6OTKMN MHCTPYKLMM NO
akcnnyartauuy obopy-
[oBaHus, aBToMaTu-
3MPOBaHHbIX TEXHO-
NOrMYEecKMx NUHUNA No
NpoV3BOACTBY
NPOAYKTOB NUTa-HUSI

Kelc-3agaHus

CopaepxaHue pelue-
HUS Kelc-3agaHus

Obyuvatomiics
pasobpancs B
npeanoXXeHHON KOH-
KpeTHOW cuTyaumm,
CaMOCTOSATENBHO
peLunn nocTaBreH-
Hyt0 3aJa4y Ha
OCHOBE MNoJy4eH-
HbIX 3HAHWI

3a4yTteHo

OcBoeHa (6a3o-
BbllA, MOBbILLEH-
HbIN)

OOyyvatowmmncs He
pa3obpancs B
CMOXMBLLEWNCA CUTY-
aumu, He BbISIBUN
NPUYMHBI CRy-
YMBLUErOCH U He
npeanoXxun sapu-
aHTOB peLleHus

He 3a4teHo

He ocBoeHa
(HepgocTaTOYHbIN)
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