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8.2.
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10.

Conep:xxanue

Lenu 1 3a1a41 OCBOCHHS JUCLIUTUIMHBI

[lepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUYEHHS 110 AUCLUHUIIIMHE, COOTHECEHHBIX
C MJIAHUPYEMBIMH Pe3yJIbTaTAMU OCBOCHHUSI 00pa30BaTEeIbHOM MPOrpaMMBbI

Mecro nucuurumnbl B cTpykType OOII GakanaBpuara

OObeM TUCHMITIMHBI B 3a4€THBIX IMHUIIAX C yKa3aHHEM KOJIMYEeCTBA aKaieMUye-
CKUX, BBIJICIEHHBIX HAa KOHTAKTHYIO pa0oTy o0ydaroluxcs ¢ mpenoaanaresnem (1o
BHJIaM Y4YEOHBIX 3aHSTHIA) M HA CAMOCTOSITEIIbHYIO paboTy 00yJaroImuxcs
Copep:xanue TUCHUILIMHBL, CTPYKTYPHUPOBAHHOE 10 pa3/iesiaM ¢ yKa3aHUeM OTBe-
JICHHOTO Ha HUX KOJIMYECTBA aKaJeMUYECKHX YaCOB U BUIOB YUEOHBIX 3aHATUN
Pa3nens!l AMCUMILTUHBI U TPYIOEMKOCTD 110 BUAAM y4eOHBIX 3aHATHI (B akaJeMu-
YECKHX Yacax)

Ounas dopma o0yueHus

3aounas popma oOydeHHS

Copep:xanue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jienam

Coneprxanue JTEeKIIMOHHBIX 3aHATUN

Copepxanuie 1a00paTOPHBIX 3aHATUN

Coneprxkanue NPakKTHUYECKUX 3aHATUI

[lepeuens yueOHO-METOIUUECKOTO 00ECIIEUeHUS ISl CAMOCTOSATEIbHON pabOThI
00yJaromuXxcs 1Mo JUCIUTUTHHE

TeMbl KOHTPOJIBHBIX PA0OT (pa3aeibl JUCITUTUTHHB)

TeMbI KypcOBBIX MPOEKTOB/KYpPCOBBIX PadOT

MeTtoauyeckue yka3aHus sl 00y4aronuXcs 0 OCBOCHHIO TUCHUTIIIMHBI
OO6pa3zoBaTeIbHBIC TEXHOJIOTHH

Y4eOHo-MeToanYeCKOe U MH(DOPMALIMOHHOE 00ecrieueHre JUCIIUILITUHBI
[lepeueHb OCHOBHOM U JOMOJIHUTENBHON YUE€OHOM JINTEpaTyphbl, HEOOXOAUMOM IS
OCBOCHUS TUCIUTIIMHBI

[lepeyenp HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEMBIX IIPU OCYIIECTBICHUH
00pa3oBaTeNpHOrO Mpoliecca 1Mo AUCIUILINHE, BKIIK0Yas IepeyeHb MPOrpaMMHOTO
oOecrnieueHus

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»
(manee — cetb «IHTEpHETY), HEOOXOAUMBIX ISl OCBOSHHUS TUCIIUILTAHBI
Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM /7151 OCYIIECTBICHUS
00pa30BaTeNbHOr0 MpoIiecca Mo JUCHUILUINHE

OcoOeHHOCTH OpraHM3alui OO0Y4YEeHHs MO JUCIHIUIMHE JJIS MHBAIUIOB U JIUI[ C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 37[0POBBS

1. Heau u 3212491 OCBOEHUS M CIUTLIHHBI

Crp.

RS

NS

11
11
11
12
13
13

14

14

14



Heabro yuebHol aucruminHbl «CUCTeMBbl TPOU3BOJICTBA U PACTIPEICTICHUSI YHEPTOHOCHUTENICH Ha
MPOMBIIIICHHBIX MPEIIPUATHAX» ABISIETCS (POPMUPOBAHKE 3HAHUM O CHCTEMax MPOU3BOICTBA U pacipe-
JIeJICHUs SHEPTOHOCUTENIEH Ha MPEANPUITUAX, 0O3HAKOMIIEHHE C METOJAAMU M CIIOCO0aMM PeryJIupOBaHUs
u OanaHcupoBaHMs MOTPEOICHUS M NMPOU3BOACTBA YHEPrOHOCHUTENEH, CXeM, KOHCTPYKIMH U PEKHMOB
paboThl BHYTPU3aBOACKHUX CUCTEM TPAHCIOPTUPOBKH U PACHPEAEICHHs SHEPIOHOCUTENEH.

3agayaMu JUCHUIUIMHBI SBIISIOTCA:

— H3yYEHHUE XapaKTEPUCTUK MPOMBIIIJICHHBIX TEXHOJOTHYECKUX U YHEPIUYECKUX MOTpeduTeneil:
ra3000pa3HOro M KHJKOTO TOILIMBA, CKAaTOrO BO3/AyXa, KHCIOPOJa, BOJBI, HCKYCCTBEHHOTO XOJIOAa, a
TaKXe ¢ UX TpeOOBAaHUAMMU K [TapaMeTpaM U KayeCTBY UCIIOJb3yEMbIX SHEPrOHOCUTENICH;

— O03HAaKOMJIEHHME C BUJAMH, TEXHOJOTMYECKMMH CXEMaMH, COCTAaBOM OCHOBHOI'O M BCIIOMOTa-
TEJIBHOTO 000pPY/I0BaHMs, XapaKTEPHBIMU PEXUMaMH paOOThl U TEXHUKO-KOHOMUYECKMMHU TOKa3aTels-
MU MPOMBILIUIEHHBIX 3HEPIeTUYECKUX CTAHLMM, OCYIIECTBISIOLIMX LEHTPAIU30BaHHYIO TI'€HEpalUio U
TpaHc(hOpMaLMIO UCIIOIb3YEMbIX Ha MIPEAIPUATHH SHEPrOHOCUTENEH;

— O03HAKOMJICHHE C METOJIAaMH U CHOCOO0aMH peryJupOBaHUs W OalaHCUPOBAHHS MOTPEOICHUS U
IIPOM3BOJICTBA YHEPIOHOCUTENIECH, Y4acTBOBATh B COOpE U aHAJIN3€ MCXOJHBIX JAHHBIX JJIs1 IPOEKTHPOBA-
HUS SHEProOOBEKTOB U MX 3JIEMEHTOB B COOTBETCTBUU C HOPMAaTHBHOM JIOKYMEHTaLINEH;

— H3y4YEHHUE CXEM, KOHCTPYKIMH U peKMMOB pabOThl BHYTPU3aBOJCKUX CUCTEM TPAHCIIOPTUPOB-
KM W pacupelelieHus HHEPrOHOCUTENEH, HAydUTbCS IPOBOAMTH pPACUEThl MO THUIIOBBIM METOJAMKaM,
HAY4YHUTbCS MPOEKTUPOBATh TEXHOJOIMUECKOE 00OPYAOBAaHHE C MCIIOJIb30BAHUEM CTAaHIAPTHBIX CPENICTB
aBTOMATH3alMU IPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 3a/1aHUEM

— 03HaKOMJICHME C HaIlPaBJICHUSIMHU U METOJUKAMH UCIOJIb30BAHUS BHYTPEHHUX SHEPreTUYECKUX
PECYPCOB MPEANPUATHS 111 HOKPBITHUSI €0 MOTPEOHOCTEHN B SHEPTOHOCUTEISIX;

— IpUMEHEHHE IOJIyYEeHHbIX 3HAHWH, HABBIKOB U YMEHHUH B IoOcienyromel npopeccuoHaaIbHON
JESITEIbHOCTH.

2. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHUs M0 JMCUMILIMHE, COOTHECEHHBIX C IJIA-
HHUPYeMbIMH pe3yJIbTaTaMH 0CBOEeHHsI 00pa30BaTeIbHON MPOrpPaMMbl

B pe3ynbraTe oCBOEHMS JUCLUIUIMHBI O0yYaroIuiics JOKEH 00J1a1aTh CIeIyIOIIMMU KOMIIETEH-
[USIMU:

IIK — 1 - criocoOHOCTBIO y4acTBOBaTh B cOOpe M aHAIM3€ MCXOJHBIX AAHHBIX JUISl IPOEKTUPOBA-
HUS DHEPrOOOBEKTOB U MX AJIEMEHTOB B COOTBETCTBUM C HOPMAaTUBHOU JJOKYMEHTaIUEH.

I1K — 2 - crtocoOHOCTBIO MPOBOAMTE PacyeThl IO TUIIOBBIM METOAMKAM, IPOEKTUPOBATH TEXHOJIO-
rudeckoe 000pyJOBaHUE C MCIOJIb30BAaHUEM CTAHJAPTHBIX CPEACTB aBTOMATU3ALMU MPOEKTUPOBAHUS B
COOTBETCTBUM C TEXHHUUYECKUM 33JJaHUEM,

B pe3yabTaTte ocBOGHHMSI IMCHUILUIMHBI O00Y4AaIOUIUICHA J0JKeH OBJIAETh CJAeIYIOIMMHU pe-
3yJbTaTaMH 00y4YeHHsI 110 JUCIHIIJIHHE!

3HATh!

- ICXOJIHbIE JaHHbIE JJIsl IPOEKTUPOBAHMS SHEPrOOOBEKTOB U UX 3JIEMEHTOB B COOTBETCTBUU
¢ HopMmatuBHO# nokymenTanueit (ITK-1).

- HOpMaTHBHYIO 0a3zy B 00JacTH HMHXXEHEPHBIX H3bICKaHWM, MPUHLMUIIOB HMPOEKTHPOBAHUS
TerosHepreTudeckoro obopynosanus (I1K-2);

yMeTb:

- IPOEKTUPOBATH SHEPTOOOBEKTHI M UX AJIEMEHTHI B COOTBETCTBUM C HOPMAaTHUBHOM JOKYMEH-
tanueit (ITK-1).

- IPOBOJUTH PacueThl O TUIOBBIM METOAMKAM, MPOEKTUPOBATh TEXHOJIOTHYECKOE 000pya0-
BaHUE C UCIIOJIB30BaHUEM CTaHJIAPTHBIX CPEACTB aBTOMATU3aLUN TPOEKTUPOBAHUS B COOTBETCTBUU C
texHuueckuM 3aaanuem (I1K-2);

BJIA/1€Th:

- COCOOHOCTBIO Y4acTBOBaTh B COOpe M aHAIM3€ MCXOAHBIX JAHHBIX JJISI MPOEKTHUPOBAHUS
9HEProoOBHEKTOB M MX 3JIEMEHTOB B COOTBETCTBUH C HOpMaTuBHOU JokyMeHTanumei ([TK-1).

- HOpMaTUBHOW 0a30if B 00JacTH MH)KEHEPHBIX W3BICKAHUM, MPHUHIIMIIOB MPOEKTHUPOBAHUS
TersiodHepreTudeckoro odopynosanus (I1K-2);

3. MecTto aucuuniaunsbl B crpykrype OOII 6akanaBpuarta



Hucrunmmaa  b1.B.JIB.08.02 «Cuctembl pon3BOACTBA M paclpeesieHUss SHEPTOHOCUTENCH Ha
MIPOMBIIIICHHBIX TMPEANPHUATUAX» peaTu3yeTcsl B paMKax Oyoka «/IMcuuIuIMHbD) BAPpMATHBHOM MO BbI-
O0opy uyactu.

JucuunimHa Oazupyercss Ha pe3ysbTarax OOy4YeHHs, MOIYYEHHBIX B paMKaX HM3Yy4eHUS CIEHyIo-
X AucuuIuine: «KoTenbHble YCTaHOBKM W MaporeHeparopbl», «TemnoMaccooOMEeHHbIE ammaparby,
«TomumBo u ero cxxuranuey, « TexHndeckass TEPMOIUHAMUKAY.

4. O0beM IMCUMIIMHBI B 3a4eTHBIX €IMHUIAX ¢ YKAa3aHHEeM KOJHMYeCTBa aKkajeMHYeCKHX
4YacoB, BBIIEJEHHBIX HA KOHTAKTHYI0 padoTy oO0ydamlquxcsi ¢ mnpenojaaBaTejeM (M0 BHIaM
3aHATHI) M HA CAMOCTOSITEJILHYIO Pa00Ty 00y4aromuxcs

®opma o0yueHust Ounas 3aouHas
1 2 3
7 cemecTp — 2 3.e.;
TpynoemkocTh B 3a4eTHBIX equ- | 7 cemecTp — 4 3.e.;
8 cemecTp -2 3.e.5
HHIAX: Bcero - 4 3.e.

Bcero - 4 3.e.

AyIMTOPHBIX (BKJII0Yasi KOHTAKTHYIO padoTy 00y4aronuxcs ¢ npemnoaasaresieM) 4acoB (Bcero) no y4ueo-
HOMY ILIaHY:

7 cemecTp — 4 4aca;
8 cemecTp — 4 yaca;
Bcero - 8 yacoB

7 cemectp — 30 yacos;

Jlexuuu (JI) Bcero - 30 yacon

7 cemecTp — 2 4aca;
7 cemectp — 4 4aca;
BCero - 6 4acoB

7 cemectp — 14 gyacos;

JlaGoparopusie 3ansaTus (J13) Beero - 14 4acos

7 cemecTp — 4 4aca;
8 cemecTp — 4 gaca;
BCero - 8 yacos

7 cemectp — 30 yacos;

[paxTuueckue 3ausaTus (113)
Bcero - 30 yacoB

7 cemectp — 62 yaca;
8 cemectp — 60 gacos;
Bcero - 122 yaca

7 cemectp — 70 4acos,;

CamocrostenpHas pabora (CPC) Beero - 70 9acoB:

(I)opMa TEKYIIero KOHTPOJIsi:

y'{€6HblM nianom

KonTponbnas padora cemectTp — 8
He npedycmompeHsl
dopMa NPOME:KYTOUHOM aTTeCTAlMU:
OK3aMeHBI cemecTp — 7 cemecTp — 8
Jauer VueOHbIM NIAHOM VueOHbLM NAAHOM
He npedycmMompeHbsl He npedycmMompeHbsl
3auer ¢ OLeHKOH YYeOHbIM NIAHOM YYEOHbIM NIAHOM
He npedycmompeHsl He npedycmompeHsl
Kvpeopas baGora VueOHbIM NIAHOM VueOHbLM NAAHOM
P P He npedycmMompeHbsl He npedycmMompeHbsl
KVDCOBO DOEKT YYeOHbIM NIAHOM YYEOHbIM NAAHOM
yp P He npedycmompeHsl He npedycmompeHsl




5. Copep:kaHue JUCHUILVIMHBI, CTPYKTYPHPOBaHHOE MO pa3/iesiaM ¢ YKa3aHHEeM OTBeJIeHHOr0 Ha HMX KOJMYeCTBA aKaJeMHYeCKHX 4acoB U
BU/I0B YUeOHBIX 3aHATHIA

5.1 Pa3aebl JUCHHMILIMHBI H TPYA0EMKOCTh M0 BHAAM YUeOHBIX 3aHATHH (B aKaJeMHYECKHX Yacax)
5.1.1. Ounas ¢popma odyueHust

Pacnpenesienne TpyaoeMKOCTH pa3jesia (B yacax) 1o BH-

2 .
Ne Paznen nucuMnianHbI S 3 = AaM Y1eOHOH paborTk! DopMa NIPOMEKYTOYHOM aTTe-
RS 3) KOHTAKTHasl
n/ (o cemecTpam) : g g CTAllUU M TEKYLIEro KOHTPOJIst
=
" sl O J J3 3 CPC
=]
1 2 3 4 5 6 7 8 9
1 | Pazgen 1. CucrteMsl BE)3z[yxoc— 30 7 6 3 6 15 OK3aMeH.
HaOKEHUSI TPEIIPUSATHIHA
2 | Pazgen 2. Cucrema TeXHUYECKO-
ro BogocHaOxenus mnpeanpus- | 30 7 6 3 6 15
TUU
3 | Pazgen 3. CI/ICTGMEI rasocHao- 30 7 6 3 6 15
KECHUSI IPEATNPUATUI
4 | Pazmen 4. Cucrtembl XOJI0J0-
CHaOKEHUS TPEITPHUITHN 30 7 6 3 6 15
5. | Paznen 5. Cuctemsl oOecrieue-
HUS IPEIIPUIATANA TPOAYKTaAMH 24 7 6 2 6 10
pasziesieHus BO3ayXa.
Hroro: | 144 30 14 30 70

5.1.2. 3aounas ¢opma o0y4eHust

Pacnpenesienne TpynoeMkocT pasjaesia (B yacax) no Bu-

- .
S = IaM Y4eOHOH padoThI .

Ne Pa3zgen aucuuniInHbI Q W E‘ Y P dopMa NPOMEKYTOYHOM aTTe-
SR @ KOHTaKTHasi

n/ (o cemecTpam) T < CTAllUU M TEKYLIero KOHTPOJIst

2,

n 5 = Y CPC

ss = @) J J3 113

[EY
N
w
N
(S}

6 7 8 9




Pazgen 1. Cucremsl Bo3ayXOcC-
HaOKEHHSI TPEITPUSATHIA

35

30

Pazgen 2. CucreMa TeEXHUYECKO-
ro BOJOCHAOKEHHUS TpeaIpHs-
TUU

37

32

Y4eOHBIM IJIAaHOM HE TIPemy-
CMOTPEHO

Pasnen 3. Cucremsl rasocHa0-
KEHUs NPEAIPUITUI

26

20

Paznen 4. CucreMmbl X0J0140-
CHA0KEHUS TPEATIPUATUI

24

20

Pasnen 5. Cucremsl obecrieue-
HUS TPEIIPHUITHIA TPOYKTaAMH
pa3esieHus BO3ayXa.

22

20

Oxk3ameH KonTponpHas pabora

Hroro:

144

122




5.2. Coep:xaHue TMCUUILUINHBI, CTPYKTYPUPOBaHHOE MO pa3iesiaM

5.2.1. Coneprxanue JeKIIUOHHBIX 3aHATHI

HaumeHnoBaHnue pa3aesa
AUCHUNJIHHbI

Conep:xanue

2

3

Pazmen 1. CucteMbl BO3IyxocC-
Ha0KCHUS TPEIITPUATHI

CucTeMBl TTPOU3BOACTBA U PACIIPENESICHNS YHEPTOHOCUTENEH Ha MPOMBIIII-
IMEHHBIX TMpeAnpUATHsIX. MacmTabbl MPOU3BOACTBA U MTOTPEOIICHUS YHEPTO-
Hocutenei. OO0IIas XxapakTepUCTHKa CUCTEM BO3MyXocHabOxeHus Harpysky
Ha BO3YIITHYIO KOMIIPECCOpHYIO craHImio. Kinaccudukanus norpedurenci
cxatoro Bo3ayxa. OmpereneHue pacueTHOW Harpy3Kd IS MPOEKTHUPOBA-
HUsI KOMIpeccopHoi ctaHiuu. O0OpyAOBaHHE CHCTEM HPOHM3BOACTBA CiKa-
TOTO BO3/yXa MPOMBIIUICHHBIX NpeanpusTuii. Pacuer u BIOOp U 000pyI0-
BaHUS CHCTEM IPOM3BOJICTBA CXKATOTO BO3AyXa. BRIOOp THIIAa M KOIMYECTBA|
KoMIipeccopoB. [lpuHuunuanbHasi cxeMa BO3AYLIHOW KOMIIPECCOPHOU
cTaHIMU. PacdeT TEXHONOrMYECKHX CXeM KOMIIpecCOpHOU cTaHiuu. Cu-
CTEMBI pacrpeeneHus ckaTtoro Bo3ayxa. O0mue cBeaenns. Boszmyxopac-
mpenenuTenbaple cetr. [Ipoknanka u pacder BO3MyXOpaclpeneInTeIbHbIX
ceTeil.

Paznen 2. Cucrema TexHHYe-
CKOTO BOIOCHAOXKEHUS TIpe/I-
MPUATHI

Cucrtema BogocHaOXEHHUSI 1 ee OCHOBHBIC dyieMeHThl. Kimaccudukanus cu-
CTeM BOJOCHAOXKEHHUS. DIIEMEHTHI CHCTEM IPOHM3BOJICTBEHHOTO BOIOCHAO0-
pKeHUs. MeTouka ompeneneHus: notpeOHocTH B Boje. OCOOCHHOCTH CHA
CTeM BOJOCHA0KEHHWS! MPOMBIIIICHHBIX MNpeanpusatuii. [IpsMmorouHblie u
000pPOTHBIE CHCTEMBI BOJIOCHA0KECHHSI.

Pazmen 3. CucteMsl ra3ocHa0-
PKEHUS IPEANPUATHN

["a3000pa3Hoe TOIUIMBO. XapaKTEPUCTHKH Ia3000pa3HOro TOIUIMBA, €O
knaccuukanus. [Ipon3BoAcTBO U TpaHCOPT mpupoxHoro rasa. CHabxke-
HUE MPOMIPEANPHUATHS TPUPOIHBIM Ta3oM. HagexHocTh razocHabxeHus
NpeanpusIThs. DIEMEHTHl MEXIIEX0BOro ra3onposoga. ['azoperynupyromnme
MyHKTBL. CMeCHTENbHO-TIOBBICUTENbHBIE CTaHMK. Pacuer u BbIOOp 000py-
ImoBaHMs cucTeM razocHadxenus. CocTaB 000PyIOBaHUs, ra30BbIi OajlaHC
npeanpustuii. OnpeneneHue pacyeTHOW noTpedHocTH B rase. Ompenerne-
HHUE MOTeph JaBieHUs B razonpoBojax. I[Ipo0ieMsl ncnoiabp30BaHUs M30bI-
rouHOro jaBieHusi. CHcTeMbl OOecneueHHss HCKYCCTBEHHBIMH Ta3aMH.
CriocoOb1 ToyueHus raza. [IpobineMbl 3aluThl OKpYykKatoien cpenbl. Tex-
HUKa 0€30IaCHOCTH B Ta30BOM XO3SIMCTBE MPOMIPEANPHUATHI. 3amura ra-
BONPOBOZOB OT KOPPO3WH. BUABI 3alIUT ra30mpoBOAOB OT Koppo3uu. Ka-
[TOJTHAsI M IPOTEKTOPHAS 3AIIUTHI Ta30MPOBOJIOB OT KOPPO3HH.

Paznenr 4. CucreMBl XOIOIO-
CHAOKEHUS IPEANIPHUSITHN

CucteMsbl XOJ'IOILOCH3.6)K6HI/I$I. MGTOI[I/IKB, OIpEACIICHUA HOTpe6HOCTI/I B X0+
VI0J€. TexXHOJIOrn4ecKue CXeMBbI XOJOOAHJIBHBIX CTaHLIPIfI

Pasnen 5. Cucrembl obecrieue-
HUS IPEANPUATUN TPOLYKTa-
MU pas3jiesieHus BO3IyXa.

CucteMbl o0ecrieueHus] TPEANPHUATHI MPOIYKTaMH pasJelicHHs BO3IyXa.
(XapaKTepUCTHKH TOTpeOUTENel MPOAYKTOB pasjeneHus. MeToabl Mpo-
MBILJIEHHOT'O MOJyYeHHUs KHCIopoJa 1 a3oTa. [IpoMbIlIUIeHHOE MTOTy4YeHHe
KHCIIOpoJia U a30Ta. I'paduku 1 pexkxuMbl OTPeOIEHUs TPOYKTaMH paszie-
leHus: Bo3ayxa. METOAUKN pacyeTa TEXHOJOTMYECKHX CXEM CTaHLUMI pas-

mesIeHus BO3ayXa.

5.2.2. Conep:xanue j1adop

ATOPHBIX 3AHATHI

HaunMmenoBanmue pa3nea
AUCHHUIJIMHBI

Conep:xanue

2

3




Paznen 1. Cuctembl BO3IyXOC-
Ha0KCHUS TIPEITPUATHI

MeTomuka pacyera moTpeOHOCTH B CIKaTOM BO3yXe Ha mpeanpustuu. Pac-
YeT U BEIOOP M 000pYIOBaHUsI CHCTEM IPOU3BOJICTBA CKATOTO BO3IyXa.
IBr1OOp THIIA ¥ KOJTHYECTBA KOMIIpeccOpoB. [IpuHIunuaipHas cxema Bo3-
ITyIITHOM KOMIPECCOPHOW CTaHIIMU. PacueT TEXHOJIOTHYECKUX CXeM KOM-
mpeccopHoii cranmiu. CHCTEMBI paclpeesIeHns CKaToro Bo3ayxa. Oommme
cBeenus. Bo3nyxopacnpenenurenbhblie ceTh. [Ipoknaaka u pacyer BO3Iy-
XOpaclpeIeTUTEIbHBIX CETEH.

2 [Pasmen 2. Cucrema texHmue-CHCTEMBI TEXHUYECKOTO BOMONPoBoaa. E€ cocTaB u OCHOBHOE U BCIIOMOTa-
CKOTO BOAOCHAOXKEHMs Tpen-TenbHoe obopynoBanue. Hacocusle cranmn. OumbTpyloiiee 060pymoBa-
MPUATHAN Hue. [logzemusie BogompoBoasl. CrcTeMa pactpeesieHus BOJbI Ha IIPe-

npusitiy. TexHuueckrue BogonpoBoabl. PacueT cucteM BogocHaOKEHUsI.

3 [Paszmen 3. Cucremsl razocHa0-['a3000pa3Hoe TOILIMBO. XapaKTEPHCTUKU I'a3000pa3HOro TOILIMBA, €ro
PKEHUS TIPEATIPUATHI Kkiaccudukarus. [Ipon3BoICcTBO M TpaHCIIOPT MpUpoaHOTO Ta3za. CHabxe-

HUE TPOMIIPENNPUATHS TPUPOAHBIM Ta3oM. HanexxHocTs razocHabxeHus
NpeAnpHUsThs. DIEMEHTH MEXKIIEXOBOTO Ta30NpoBoja. ['azoperynupytomnme
myHKTHl. CMECHTEIBHO - TOBBICUTENbHBIE CTAaHIMA. PacueT u BEIOOp 000-
pyIOBaHMS cUCTeM razocHa0keHus1. CoctaB 000pyIOBaHHMS, Ta30BbIi
basianc npeanpusTrii. OnpeseieHue pacueTHOW NOTPEOHOCTH B Ta3e.
Omnpenenenre MOTePh JaBIEHUS B razonpoBoaax. [Ipobmemsr ncnoias3oBa-
HUs 130bITOYHOTO AaBieHus. CrucTeMbl 00ecIiedeHnsT UCKYCCTBEHHBIMH
razamu. CriocoObl monmy4enus raza. [IpobieMbl 3alIUThI OKpYIKaroIei cpe-
Ime1. TexHnka 6€30MacHOCTH B TA30BOM XO3SICTBE MPOMIPEATIPHATHIH.
3armuTa ra30mpoBOJOB OT KOPPO3UH. BHIIBI 3aITUT ra30mMpoBOA0B OT KOPPO-
3un. KatoHasi 1 mpOTEKTOpHAS 3aIIUTHI ra30IPOBOJIOB OT KOPPO3UH

4 |Pazgen 4. Cucremsl xomnojo- Cucremsl xononocHabxenus. MeToanka onpeaencHus moTpeOHOCTH B XO-
CHAOKEHUS TIPEATIPHUSITHN nmozne. TeXHOJIOrHYECKUE CXEMBI XONOAWIbHBIX cTaHMi. KoMmpeccopHbie u

XOJIoIMITbHEIE cTaHIMK. Pacder u mog0op XomoauapHOT0 000py T0BaHMSL.

5. |Pa3gen 5. Cuctemsl obecriede- [Cucrema oOecrieueHUs IPEANPUATHIA TPOAYKTaMHU pasliencHus Bo3ayxa. E€
HUSI IPEeINPUATHH POJYKTa- |ee OCHOBHOE M BCIIOMOrareibHOe 000pyJ0BaHHE, METOIUKA €ro ToA0opa,
MU pa3lieleHns BO3AyXa. [pacdera ¥ peKUMBI SKCILTyaTalluH, a TAK)KE XapaKTEPUCTUKH OTITYCKaeMOH

MPOAYKIIHH.
5.2.3. Conep:xaHue NpaKTHYECKUX 3aHATHI
HaumenoBanue pa3aena
Ne Copnep:xanne
AUCIUTLIHHBI

1 2 3

1 |Pazgen 1. Cucremsl Bo3ayxoc-lcnpiTanus BO3AynrHOTO KoMmpeccopa. OmnpeeneHne mpon3BOIUTeEHO-
HAOXKEHUS TPEATPUATHIA CTH, JIaBJICHUS BBIIaBaEMOT0 KOMIIPECCOPHBIM arperaroM. OnpeneneHus

COHpOTI/IBJ’IeHI/II\/'I Ha Pa3JIMYHbIX 3JICMCHTAX O60py,Z[OBaHI/I$I

2 [Pazmen 2. Cucrema texHuue-lIcribITaHUE KOJIBIIEBOW BOIOTIPOBOTHON CETH.

CKOTO BOJOCHAOKEHUS TIPe/I-
pUATHIA

3 [Pasmen 3. Cucremsl razocHa0-(Onpe/eieHue COPOTHURICHHUS Ha ra30BOM Ipubope yuera, PuibTpe, ra3o-
PKEHUS TPEATIPUATHIA BoOi1 mmuTe. M3ydeHne KOHCTPYKIMH Ta30BOT0 MPOTOYHOTO HATPEBATEIS,

oTonuTenpHOro razosoro Harpesarens (AOI'B), razoBoi INIUTHL.

4 |Pazmen 4. Cuctembl Xxo0m070-3ydeHne KOHCTPYKITUU OBITOBOM CIIUT CHCTEMBI M OBITOBOTO KOHIUITHO-
CHAOKEHUS TIPEATIPHUSITHN Hepa. McnbiTanus crimt cuctemsl. OnpeaeieHne X01010IpOU3BOANTENb-

HOCTH. OBITOBOM CIUTUT CUCTEMBI.
5. |Pa3men 5. Cuctemsl obecriede- |Y4eOHBIM IIJITAHOM HE MTPETyCMOTPEHO

HUS IPEANPUATUN TPOLYKTa-

MU pa3acJICHUA BO3AyXad.




5.2.4. TlepeyeHb yueOHO-METOAMYECKOTO OOecIedeHus ISl CAMOCTOATEIbHOH PadoThl 00Yy-

Yarmuxcsd 1mo AuCuMiIJjJanHe

Ounas popma o0yueHust

HaumenoBanue pa3gena

YuyeOHO-MeTOANYECKOE

Ne Conep:xkanue

JAMCHHILTHHBI oGecneyeHne
1 2 3 4
1 [Pasmen 1. Cucremsl Bo3myxoc-[loarotoska k mpaktuueckomy 3aus- | [1], [3], [5], [6]

HaOXEHUS PePUsITHI

THIO.

2 |Pa3gen 2. CucreMa TEXHUYECKOTO
BOIOCHAOKCHHUS TIPEATTPUATHIHA

[loaroroBka K IMPaKTUICCKOMY 3aHsI-
THIO.

[1], [3], [5], [7]

3 [Pasgen 3. Cucrembl ra3ocHa0Xe-
HUSI TPEIIPUSATHI

[loaroroBka K IMPaKTUICCKOMY 3aHsI-
THIO.

[1], [2], [4]

4 [Pazgen 4. CucreMsl XOJOIOCHAO-
PKCHHUS TIPEATTPUSATHIA

[loaroroBka K IMPaKTUICCKOMY 3aHsI-
THIO.

[1], [3], [5]

5. |Pasmen 5. CucreMsl o0ecrieueHus
MpEeANPUSITHI IPOIYKTAMHU pasjie-
IIEHNs BO3IyXa.

[TonroroBka K MpakTUYECKOMY 3aHsI-
THIO.

[1], [3], [5], [6]

3aounas ¢popma 00yueHusn

HaunMmeHnoBaHue pa3neiia

YuyeOHO-MeTOANYECKOE

Ne Coaep:xanue

JAMCIMILTHHBI obecrevyeHne
1 2 3 4
1 [Pasmen 1. Cucremsl Bo3ayxoc-[1oAroToBKa K MPaKTHUYESCKOMY 3aHsI- [11, [31. 51, [6]

HaOXEHUS MPpeNIpUITHIA

THIO.
[ToaroToBka K KOHTPOJBHOI paboTe

2 [Pazgen 2. CucreMa TEXHUYECKOTO
BOJIOCHAOKEHHUS TIPEATIPUATHH

[TonroroBka K MpakTUYECKOMY 3aHsI-
THIO.
[lonroToBKa K KOHTPOIBHOU paboTe

[1], [3], [5], [7]

3 [Paszmen 3. Cucremsl razocHa0xe-
HUS IPEANPUATHN

[ToaroToBka K MPakTUYECKOMY 3aHsI-
THIO.
[lonroToBKa K KOHTPOJIBHOU paboTe

[1], [2], [4]

4 Pa3zgen 4. CucreMsl XOJIOLOCHAO0-
PKEHUS IPEANPUATHN

[TonroToBKa K MpaKTUIECKOMY 3aHsI-
THIO.
[ToaroToBKa K KOHTPOJLHOU paboTe

[1], [3], [5]

5. |Pasmen 5. Cucrema obOecrieueHus
NPEANPUITAN MPOIYKTAMH pasJie-
IIeHMs BO3TyXa.

[TonroToBKa K MpaKTUIECKOMY 3aHS-
THIO.
[ToaroToBKa K KOHTPOJBHOI paboTe

[1], [3], [5]. [6]

5.2.5. TeMbl KOHTPOJILHBIX P

aooT

Tema koHTposbHON padoThl «PacueT B MOTPeOHOCTH B SHEPrOHOCUTENAX MPOMBIIUIEHHOTO

NpCaAIpPUATUS

5.2.6. TeMbI KypCOBBIX MPOEKTOB/KYPCOBBIX PadoT.
Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO
6. MeToauueckune yKazaHus 1Jisi 00y4al0IMUXcsl M0 OCBOEHUIO U CHUIIIHHBI

Bun yueOHoii pa0doThI

Opralm:;auml HEATCJIBbHOCTH CTYACHTA

1

2
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Hanucanue xoHCHeKkTa JEKUMNA: KpaTKO, CXEMaTUYHO, MOCIeA0BaTeNbHO. DUKCH-
pOBaTh OCHOBHBIC I-0JI0KEHHUSI, BEIBOJIBI, (DOPMYIHPOBKH, 0000IIEHHUS; OTMEYATh
Ba)KHBIC MBICIIH, BBIICATH KIIOYEBBIC CIOBa, TEPMHUHBI. lIpoBepka TEPMHHOB,
MOHATHM C TIOMOIIBIO PHIMKJIONEIUN, CIOBApEH, CIIPABOUHUKOB C BBIMTUCHIBAHHEM

Jlexust TOJIKOBaHUH B TeTpaib. OOO3HAUNTH BOIIPOCHI, TEPMUHBI, MaTepuall, KOTOPbIHA
BBI3bIBAET TPYAHOCTH, OTMETHUTDH U IOIBITATHCS HAMTH OTBET B PEKOMEHIYEMOM
nutepatype. Ecnu camocTosiTensHO He yaaeTcst pa3ooparkcsi B Marepuaie, Heoo-
XOAUMO c(HOpMYNIHpPOBAaTh BOMPOC M 334aTh MPENOAABATEII0 Ha KOHCYJbTAlUH,
Ha MPAKTUYECKOM 3aHSTHH.

Ha npaktuieckux 3aHATHAX 00ydaromuecs CHCTEMAaTH3UPYIOT, 3aKPEIUISIOT U
YIITyOJISIFOT 3HAHUSI TEOPETUUECKOTO XapaKkTepa; y4arcs IpueMaM pelieHus IpaKTH-

[IpakTuueckue YEeCKHX 3a71a4, OBJIAaCBAIOT HABBIKAMU M YMEHHSMHU BBIITOJHEHUS PacyeToB, rpadu-

3aHATHUSL YECKUX M JPYTUX BUIOB 3aJaHU; padOTAIOT C KHUTOM, CITy>KeOHOM TOKyMeHTanuei
Y CXeMaMH, TIOJIb3YIOTCS CIIPAaBOYHOM U HAYYHOH JIUTepaTypoii; JOPMHUPYIOT YMEHHE
YUHUTBCS] CAMOCTOSITENBHO.

JlaGopaTopHas
Metoanieckue ykazaHHs 10 BBITIOJIHEHHIO JJa0OPaTOPHBIX PadoT

3aHSITHS

KonTponbhas CpencTBo MpoBEpKH YMEHUH MPUMEHSTH [TOJTyYEeHHBIE 3HAHU [Tl peIIeHus 3a1a4

pabora OTIpeIeTICHHOT O THIA IO TEME UJIH pa3feny

CamocTosiTenpHast pa-
0oTa / UHAUBUyaTb-
HEBIC 3aJIaHHS

3HAKOMCTBO C OCHOBHOW M JONOJHUTEIBHON JIUTEPATYPOU, BKIItOUAsl CIPaBOYHbBIC
n3gaHus, 33py6€)i<HI)Ie HCTOYHHKH, KOHCIICKT OCHOBHBIX HOJIO)KGHI/II\/'I, TCPMUHOB,
CBCILCHI/II\/'I, TpC6y10HlI/IXC$[ JUIA 3allOMUHAaHUA U ABJIAIOINIMXCS OCHOBOIIOJararoumuMHu
B 910l Teme. CocTaBieHHE aHHOTALMH K MPOYUTAHHBIM JIMTEPATypPHBIM HUCTOYHH-
KaM | Jp.

Iloaroroska k
9K3aMEHY

[Tpu moArOTOBKE K 9K3aMeHY HEOOXOTUMO OPUEHTHPOBATHCS Ha KOHCIEKTHI JIeK-
11, pEeKOMEHAYEMYIO JIUTEPATYPY U JIp.

7. O0pa3oBaTejbHbIE TEXHOJIOTHHU

[lepeuenp 00pa3oBaTENbHBIX TEXHOJIOTHH, UCIIOIBb3YEMbIX MPU MU3YyUYEHUU AUCUUILIMHBI «CH-
CTeMbI TIPOU3BOJICTBA U paclpeAeNieHUs] JHEPrOHOCUTENECH Ha MPOMBIIIIICHHBIX MPEANPUATUIX

Tpaauumnonnbie 00pasoBaTe/ibHbIE TEXHOJIOTHH

[Tepeuens 0O0pazoBaTENbHBIX TEXHOJOTHMA, HCIONB3YyEMbIX MPHU MU3YYEHUU TUCHUIUIMHBI «CH-
CTEMbI NPOU3BOJICTBA U PACIIPE/IEICHHS] YHEPrOHOCUTENEH Ha MPOMBILIUICHHBIX NPEANPUATUSAXY, TIPO-
BOJIATCS C MCIIOJIb30BAaHUEM TPAJAULIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH OPUEHTHPYIOIUECS Ha Op-
raHu3aIuo 00pa3oBaTeIbHOrO MpoIlecca, MPEANONaraollyo IpsMy0 TPaHCISALNIO 3HAHUNW OT Mpemno-
JaBatens K CTYACHTY (IPEeHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WITIOCTPATUBHBIX METO/I0B 00Y-
YeHUsl), yueOHas JesTeNbHOCTh CTY/JE€HTa HOCUT B TAKUX YCIOBHSX, KaK MPaBUJIO, PEIPOAYKTHBHBIN
xapaktep. PopMbl y4eOHBIX 3aHATUN C UCTIOJIB30BAaHUEM TPAJAUIIMOHHBIX TEXHOJIOTHH:

Jlexuus — nocneaoBaTenbHOE U3JI0KEHUE MaTepHualia B TUCHUIUIMHAPHON JIOTHKE, OCYIECTBIIS-
eMoe NMPEUMYIIECTBEHHO BepOaTbHBIMU CPeICTBAMH (MOHOJIOT TpenojaBaTess).

[TpakTHueckue 3aHATUS— 3aHATHS 110 PEIIEHUIO Pa3IMYHBIX MPUKIAIHBIX 3a7a4, 00pasibl KOTO-
PBIX OBUTH J1aHBI HA JIEKIUSAX C MPUMEHEHHEM Pa3IMYHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. B uTore y xax-
70ro o0ydarolerocs 10JKeH ObITh BhIpaOOTaH OMpeesIeHHbIH MPOPECCUOHAIBHBIN MOIX0/ K PELICHUIO
KaKI0W 3a7auu v uHTyunus. JlabopatopHas pabora — opraHuszaiusi yueOHON paboThl ¢ pearbHBIMU Ma-
TepUAIbHBIMU U MH(OPMALIMOHHBIMU O0BEKTaMH, SKCIIEPUMEHTANIbHAS padoTa C aHaJOTOBBIMU MOJEIS-
MU peaslbHbIX 0OBEKTOB.

HNHTepakTUBHBIE TEXHOJIOTHH

[To nucnuniuae «CucteMbl MPOU3BOJACTBA U pacCHpeesieHUs YHEPrOHOCUTENIe Ha MPOMBIII-
JIEHHBIX NPEANPUATHAX» JEKUNOHHBIE 3aHATUS MPOBOAATCS C MCIOJIB30BAHUEM CIEAYIOIIMX HHTEpaK-
TUBHBIX TEXHOJIOTUIA:

Jlexusi-BU3yan3anus - NpecTaBisieT co0ol BU3yalbHYI0 (hOpMY IM0JIauM JIEKIIMOHHOTO MaTe-
puana cpeacrBamu TCO Wiv ayTMOBUICOTEXHUKH (BHICO-JIEKIMs). UTCHHE TaKOW JIEKITMU CBOJUTCS K
pa3BepHYTOMY UM KPAaTKOMY KOMMEHTHPOBAHHUIO IIPOCMATPHUBAEMBIX BU3YaJbHBIX MaTepUajoB (B BHUJE
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cxeMm, Tabmwuil, rpadoB, rpadukoB, Mojaeneit). JIeKus-Bu3yanu3aiys MoMoraeT CTyJeHTaM Mpeodpaso-
BBIBAaTh JICKLIMOHHBIM MaTepuan B BU3YyaJbHYIO (OpPMY, YTO CIIOCOOCTBYET (POPMHPOBAHUIO Y HUX IPO-
(heCCHOHATBLHOTO MBIIUICHHUS 32 CYET CHCTEMATHU3alliu U BBIJCIICHUS] HauOoJiee 3HAYMMBIX, CYIIECTBEH-
HBIX DJIEMEHTOB.

Jleknusi—ipoBOKanus (M3JI0KEHHE MaTepualia ¢ 3apaHee 3alUIaHWPOBaHHBIMHU omuOkamu). Ta-
KOW THM JIEKIIUHA PACCYMTAH HA CTUMYJIUPOBAHUE OO0YUAIONINXCS K IMOCTOSIHHOMY KOHTPOIIIO Tpejiarae-
Mo MH(POPMAIIUU U TOMCKY OIMHMOOK. B KOHIlE JIEKIIUU MPOBOAUTCS TUATHOCTUKA 3HAHUH CTYACHTOB U
pa3bop cremaHHBIX ONIHOOK.

[To mucuurmmae «CUCTEMBI TPOU3BOJCTBA M PACIPE/ICICHUS YHEPTOHOCUTENCH Ha MPOMBIIII-
JICHHBIX TPEIINPUITUSX» MPAKTHUECKUE U JTAOOPATOPHBIE 3aHATUS TMPOBOJSATCS C HCIIOJIB30BAHHEM Clie-
JYIOUIMX MHTEPAKTUBHBIX TEXHOJIOTHN:

Pabota B MaiibIX rpynnax — 3TO OJJHa U3 CaMbIX MOMYJSPHBIX CTPATETUii, TaK KaK OHA J1ae€T BCEM
oOy4aromuMmcs (B TOM YHCJI€ M CTECHHTEIBHBIM) BO3MOXHOCTh Y4acTBOBATh B paboTe, NMPAaKTUKOBAThH
HaBBIKHW COTPYyAHHUYECCTBA, MCKIIMYHOCTHOI'O O6H_ICHI/I$I (B YaCTHOCTHU, YMCHUC aKTUBHO CJIYIIAThb, BBIpa6a-
THIBAaTh O0Illee MHEHHE, pa3peliaTh BOZHUKAIOIIME pa3Horiacus). Bee 310 yacto ObIBaeT HEBO3MOXKHO B
0O0JIBIIIOM KOJIJICKTHBE.

8. YueOHO-MeTOIMYECKOEe U HH(POPMANIMOHHOE 00ecniedeHne THCIHIIHHbI

8.1. IlepeyeHb OCHOBHOI W JOMOJHHUTEJILHOH Yy4eOHOW JUTEpPaTypbl, HEOOXOAUMOM 1Jis1

OCBOEHUS THCHMILINHBI

@) OCHOGHAA yueOHasa numepamypa:

1. bensie C. A. , BopooneB A. B. , JIutBak B. B. HanexxnocTs Ternosneprernueckoro o00pyaoBaHus

T3C: yue6Hoe mocobue. — Tomck.: U3natenbetBo ToMckoro nomuTeXxHudeckoro ynusepeurera, 2015 r.

— 248 c. [DnektpoH, pecypc]: Pexxum moctyma:

https://biblioclub.ru/index.php?page=book red&id=442071&sr=1 Jlara obOparenus: 25.05.2017.

2. Obmias sHepreruka: yueOnuk. [log penakuueii: 'openos B.I1., UBanosa E.B. — M.: /lupexkr-Menua,

2016 0. - 434 c. [DnekTpoH, pecypc]: Pexum nocryna:

https://biblioclub.ru/index.php?page=book red&id=447693&sr=1 Jlata obpaienus: 25.05.2017.

3. l'omuupeia M. B. AnbrepratuBabie sHepronocutenu / M. B. IN'omunpia, A. M. INonuuel, H. B. TIponu-

Ha; OtB. Pen. I'. C. Tonuupin. — M.: Hayka, 2004. — 159 c.

4. Kpbuios, F0. A. DHeprocbepexeHre U aBTOMaTHU3alMs IPOU3BOJICTBA B TEINIOIHEPTE€TUYECKOM XO3STH-

CTBE ropoja. YacToTHO-peryinupyemslil aniekTponpuBoa: yueoHoe nocodue / 10. A. Kpruos, B. H. Men-

Benes. — CII0.: U3parensctBo Jlanb, 2013. - 176 c.

a) OonoHumenbHasn yueonas 1umepamypa:

5. HoBukos C. 1. OntuMu3anus CUCTEM aBTOMATU3AIIMU TETNIOIHEPTeTUYECKUX MPOLIeCCOB: Y4eOHUK, Y.

1. ABTOMaTH4eCKUE CUCTEMBI PETYJIUPOBAHUS TEMJIOIHEPTETHUECKUX MPOIECCOB C AaHAIIOTOBBIMU PETYJIsi-

topamu. — HoBocubupck.: M3garensctBo HI'TY, 2011. - 284 c. [DnekTpoH, pecypc]: Pexxum nocryna:

https://biblioclub.ru/index.php?page=book_red&id=436022&sr=1/lata obpamenus: 25.05.2017.

6. Kynunos U.B., Credantok E.B. TeopeTnueckne OCHOBBI TEINIOTEXHUKHU: ydeOHOe nocodue, Y. 1. Tepmoau-

Hamuka. — Camapa.: UzparensctBo CITACY, 2013. 172 c. [QnekTpoH, pecypc]: Pexxum nocrtymna:

https://biblioclub.ru/index.php?page=book_red&id=256110&sr=1 [lara obpamenus: 25.05.2017.

7. Huxutun B.A. Jlekiun o TerioTexHUKe: KOHCTIEKT Jekiuii. — OpenOypr.: M3garensctBo OI'Y, 2011. -

532 c. [Dnektpon, pecypc]: Pexxum gocryma:

https://biblioclub.ru/index.php?page=book_red&id=259242&sr=1]lata obpamenus: 25.05.2017.

8) nepeuens yuedHo-MemoouuecKozo odpecnevyeHus:

1. Meroauueckue yKa3zaHHs MO BBIOJHEHHIO KOHTPOJIBHOHN paboThl o aucuuruinHe «CUCTeMbl IPOU3BO/I-
CTBa W pacIpeesieHHss YHEPrOHOCHTENe Ha MPOMBIIUICHHBIX npeanpuatusx». ATACY. r. ActpaxaHb
2017 r. [DnektpoH, pecypc]: Pexxum noctymna: http://edu.aucu.ru lara odpamenus: 25.05.2017.

2. Metoanveckue yKka3aHUs MO BBIIOJIHEHHIO JJAOOPATOPHBIX padoT mo auciuiuinHe «CHCTeMbl POU3BO/I-
CTBa M paCHpE/ICICHUs] YHEPTOHOCUTENCH Ha MPOMBIIUICHHBIX npeanpustusix». AUACY. r. AcTpaxaHb
2017 r. [DnexTpoH, pecypc]: Pesxum nocryma: http://edu.aucu.ru Jlata odpamienus: 25.05.2017.
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https://biblioclub.ru/index.php?page=book_red&id=442071&sr=1
https://biblioclub.ru/index.php?page=book_red&id=447693&sr=1
https://biblioclub.ru/index.php?page=book_red&id=256110&sr=1
http://edu.aucu.ru/
http://edu.aucu.ru/

8.2. IlepeueHb MHGPOPMAIMOHHBIX TEXHOJIOTHiA, HCIOJIb3YeMbIX NMPH OCYLIECTBIEHHH 00pa-

30BaTECJbHOI0 NMpouecca mo IMCHUIIJIHHE, BKJIIOYad MEPEeYCHb NPOrpaMMHOro o0ecreyeHus

e Microsoft Imagine Premium Renewed Subscription;
e Office Pro+ Dev SL A Each Academic;

e CnpaBounas [TpaBoBas Cuctema Koncynsrantllitoc;
e ApacheOpenOffice;

o 7-Zip;

e AdobeAcrobatReader DC;

InternetExplorer;

GoogleChrome;

MazillaFirefox;

VLC mediaplayer;

Dr.Web Desktop Security Suite.

8.3. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIeKOMMYHHKAIIMOHHOI ceTu « UHTepHeT» (1a-

JJee — CE€Thb «I/IHTepHeT»), HEOGXOI[I/IMLIX AJIfd OCBOCHUSA JUCHUIIJIHHBI

Cnucok nepeunsa pecypcoé UHGOPMAYUUOHHO-MENEKOMMYHUKAUUOHHOU cemu «Hnmepnemy

(0anee — cemv «Mumepnem»), He00X00UMBIX 01 0CB0EHUA OUCUUNTUHDBL

1.

2.

3.
4.

DnekTpoHHas HHPOPMAITMOHHO-00pa3oBaTesbHas cpea Y HUBEPCUTETA, BKIIOYACT B CeOs:
Oo6pasosarenbublii moprain (http://edu.aucu.ru)

Cucremsbl HMHTCPHET-TCCTUPOBAHUA:
Enunplii  mopranm  WHTEpHET-TeCTHpoBaHUS B chepe obOpazoBanms. HMHbopMannoHHO-
AHAIIUTUYCCKOC COIIPOBOKACHUC TCCTUPOBAHUA CTYACHTOB IO JUCHUIIJIMHAM HpO(i)eCCI/IOHaJ'ILHO—
ro oOpa3oBaHHs B paMKkax MpoekTa «MHTepeHeT-TpeHaxkepsl B chepe obOpazoBanus» (http://i-
exam.ru)

DJEeKTPOHHO-OMOIMOTEYHAs CHCTEMBI
OnekrpoHHO-0uOMoTeuHast cucrema «IPRbooks» (http://www.iprbookshop.ru/)
3BC «YHuBepcuterckas oubnuorea onnaitn» (https://biblioclub.ru/)

9. Onucanue MaTepuaIbHO-TEeXHUYECKOI 0a3bl, HEOOXOIMMO¥ /111 OcylIecTBJIeHHs 00pa3o-

BaTEJIbHOI'0 nmpouecca 1mo 1MmCUMIIJInHE

Ne
n/n

HaumMeHoBaHuUe cieUANBHBIX* MOMelIeHU U OMeLleHUIl 115
CaMOCTOATeIbHOM PadoThI

OcCHAIIEHHOCTH CNENMAJIbHBIX ITOMeIIe-
HHI ¥ NOMeEIeHUH JJI1 CAMOCTOSATEIb-
HO# padoThI

414006, T Actpaxans, [lep. lllaxtepckuii / yn. JI.Tonctoro/ymn. Ce-
yeHoBa ,2/29/2, Ne201, yaeOHbIi Kopiryc Ne6

1. Ayautopust Uil IEKLAOHHBIX 3aHATHHA Ne202, yuyeOnblii kopmyc Ne6
414006, T Actpaxans, [lep. llaxtepckuii / yn. JI.Tonctoro/yn. Ce- | Kommmekt yue6HOH MeOenn
4yeHoBa ,2/29/2, Ne202, yaeOHbIH Kopiryc Ne6 [lepenocHoOil MyJIBTUMEAUNHBIA KOMIUIEKT
KoMmekT HarsiqHbIX TOCOOnit
2. AynuTopus 1 IPaKTHUECKUX 3aHATHH Ne301, yueOHbIii kopmyc Ne6
414006, r Actpaxans, Ilep. llaxtepckuii / yn. JI.Toncroro/yn. Ce- | Kommiekr yueOHo# MeGenn
yeHoBa ,2/29/2, Ne202, yueOHbIi Kopiryc N6 [TepeHocHON MyJIbTUMEIUUHBIA KOMILIEKT
KoMImiekT HariasgHbIX T0COOHI
3. Aynuropus i 1abopaTOPHBIX 3aHATHN No201, yueOHbIii kopmyc Ne6

KommexT yue6HO# Mebenu.

IlepeHOCHOM MyJIBTUMEAUITHBINA KOMIUIEKT.
Amnmapar OTONHTENbHBIH Ta30BBIH BOJO-
rpeiinslii AOI'B 17.4 B cbope, ammapar

13



http://edu.aucu.ru/
http://i-exam.ru/
http://i-exam.ru/
https://biblioclub.ru/

OTOIUTEJNIbHBII Ta30BbIA BOJOTPEHHBIN B
paspese. ['a30BbIil MPOTOYHBIM BOJOHArpe-
BaTelb B cOOpe, ra30BbId MPOTOYHBIH BOJO-
HarpeBarenb B paspese. [leup mydenbHas
[IM-8, BononarpeBareib HaKOMUTEIBHOTO
tuna Tepmekc Hit H 5 1.

KoMIUTeKT MNEpeHOCHBIX H3MEPHUTEIBHBIX
npubopoB B cocrase: TemmoBm3op Control
IR-cam 2, ompenenwTens TOYKH POCHI
Elkometr 319, ynsTpa3ByKOBO# TOIIIHHO-
mep AKC A1209, amemomerp ATE -1033
AKTAKOM, wuHDpaKkpacHBI TepMOMETP
DT-8863.

TernoBoit myHKT y4eOHOro Kopmyca Ne6 B
cocTaBe: 3JI€BAaTOp, TIPSI3€BHUKH, 3aloOpHas
apMarypa, KOTPOJBHO- W3MEpHUTEIbHbIC
npuOopHl, y3el ydeTa C TEIUIOBBIYHCIIHTE-
JIeM.

AyJIuTOpHS ISl CAMOCTOSTENILHOM PaboThI:

414056, r Acrtpaxanpb, yn. Tartumesa, 18, mutep A, ayauropuu
Ne207, Ne209, Ne211, Ne312, rmaBHBIN y4eOHBIH KOPITYC

414006, T Actpaxans, nep. [llaxtepckwmii / yin. JI.Toncroro/yn. Ceue-
HOBa ,2/29/2, Ne302, yueOHBIi KOopIyc Nob

No207, rinaBHbIi y4eOHBbIH KopIyc
Kommekt yue6HO#H Mebenn
Komnerorepst -16 mwr.
[IpoeKIMOHHBIH TENEBU30P

Joctyn k cetu nTepHeT

Ne209, riiaBHbIl y4eOHBbIH KOpIyc
Kommekt yue6HO# MeOenn
Kommnsroteps! -15 mir.
CranvoHapHbIA  MYJIbTUMUAHMHBII
IUIEKT

Hoctyn x cetu MHTEpHET

KOM-

Ne211, rinaBHbIi y4eOHBII KopIyc
Komruiekt yuebHol Medenu
Kommnsroteps! -16 mir.
[IpoeKIMOHHBIH TENEBU30P

Joctyn k cetu aTepHeT

Ne312, riniaBHbIl y4eOHBIH KopIyc
Kommekt yue6HO# Mebenn
Komnerorepst -15 wr.

Hoctyn x cetu UHTepHET

Ne302, yueOnblii kopmyc Ne6
Kommekt yue6HOH Mebenn
Kommsroteps! -15 mir.

Hoctyn x cetu MHTEpHET

AynuTtopus Ans TPYHIOBBIX U HHIUBUAYATBHBIX KOHCYJIBTAIIIH
414006, r Actpaxans, Ilep. laxtepckuii / ya. JI.Tonctoro/yn. Ce-
4yeHoBa ,2/29/2, Ne202, Ne301, Ne201 yueOHsIit kopiyc Ne6

Ne202, yueOHbIii kopmye Ne6
Komruiekt yueOHol Mebenu
IlepeHOCHOM MyJIBTUMEAUMHBINA KOMILIEKT
KoMIiekT HarmsaHbIX ToCcoOHi

Ne301, yuyeOnsblit kopmyc Ne6
Kommekt yue6HO#H Mebenn
[lepenocHoil MyJIbTUMEAMMHBIA KOMILIEKT
KoMmekT HarsiqHbIX TOCOOnin

Ne201, yyeOnblii kopmmyc Ne6
KomrmiekT yueOHOM Mebenu.
IlepeHOCHOM MyJIBTUMEUIHBINA KOMIUIEKT.
KoMImiekT HariasgHbIX T0COOHI

AyIII/ITOpI/IH JJIA TeKymeﬁ ATTECTAlU U TPOMEKYTOUYHOT'O KOHTPOJIA
414006, T Actpaxans, [lep. lllaxtepckuii / yn. JI.Toncroro/ymn. Ce-
yeHoBa ,2/29/2, Ne202, Ne301, Ne201 yuebHbIi KOpITyC Nob

No202, yueOHbIii kKopmyc Ne6
KommnekT yue6HO# Mebenn
IlepeHocHONM MyJIBTUMEAMMHBINA KOMILIEKT
KomriekT HarmsaHbIx TocoOmi
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Ne301, yueOHnbIii kopmmyc Ne6
Komrutekr yuebHo medenu
IlepeHocHON MyNbTUMEIUITHBII KOMILIEKT
KoMIutekT HarsisTHbIX T0COOui

Ne201, yyeOHbIii kopmmyc Ne6
Komruiekt yuebHol medemnu.
[lepeHOCHOI MyIbTUMENUIHBIA KOMIUIEKT.
KoMIekT HarsiqHbIX TOCOOn

7. AynuTtopus I XpaHEeHUs ¥ IPOGUIAKTHIECKOTO 00CITy KUBaHH
y4e0HOTO 000pyIOBaHUS

414006, r. Actpaxans, riep. lHlaxtepckwuii / yn. JI. Toncroro/ymn. Ce-
qeHoBa ,2/29/2, Ne106, yueOHbIH Kopiryc N6

Ne106, yueOnblii kopiyc Ne6
WHCTpyMeHTHI 11 TPOHIaKTHIECKOTO
o0ciTy)XKHBaHUs yIeOHOTO 000PYAOBAHHS

10. OcoGenHocTH OpraHu3anuu o0y4eHusi Mo gucHumInHe «CUCTeMbl MPOU3BOJACTBA U pacHpesese-
HUS PHEPrOHOCUTEIICH HA MPOMBIIUICHHBIX MPEAIPUATHAX» AJIsl HHBAJIUAOB H JIMI ¢ OTPAHNYEHHBIMH

BO3MOKHOCTHAMMU 310POBbA

Jiist 00ydarommxcsi U3 YMCiia WHBAIHUJIOB U JIMII ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 3]I0POBbBS
Ha OCHOBaHUM MHMCHMEHHOTIO 3asBICHUS IUCUUIUINHA «CHUCTEMBI IPOM3BOACTBA U PACIPEACICHUS SHEp-
TOHOCHUTEIICH Ha TMPOMBIIUICHHBIX MPEANPHATUAX» PEANTU3YEeTCs ¢ YIETOM OCOOCHHOCTEH Mcuxopu3nde-
CKOTO Pa3BUTHSA, UHIUBHYaJIbHBIX BO3MOXHOCTEH M COCTOSHHS 3]I0pOBbsl (Jajnee — MHIAMBUAYAIbHBIX

0COOCHHOCTEH).
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JIucr BHeCeHUs 1OMOJTHEHU I M U3MEHEeHH I
B pa0o4y1o nporpaMmMy y4eO0HOM JUCHUTIINHBI

CucteMbl IPOM3BOACTBA M pacnpeneJeHisl JHEProHOCHTe el HA MPOMBIILIEHHBIX NP eINPUATHSIX

(HaMEeHOBaHWE AUCIIUTIIIMHBI )

Ha 2017- 2018 yueOHbIii roa

PaGouas nmporpamma nepecmotpeHa Ha 3aceqanuu kadeapsl « AHkeHepHbIe CUCTEMbI U IKOJIOTUS»,

poTokos Ne oT 20 r.

3aB. xadenpoii

/ /
yquaﬂ CTCIICHB, yquoe 3BaHUC IIOAITHUCH I/IO CDHMI/IJ'II/UI
B pabouyto mporpaMMmy BHOCSTCS CIEIYIONINE U3MCHCHHUS
1. OGHOBJIEHNE JUIEH3HOHHOT0 IIPOrPaMMHOro obecredeHus (IPUIIOKEHUE)
2. OOHOBIEHHE DJIEKTPOHHBIX OMOJIMOTEUHBIX CUCTEM (IIPUI0KEHHUE)
3. OoOHoBieHue Oubanoreunoro dhouaa
4. OOHOBJIEHME MATEPHAIBLHO-TEXHUYECKOTO 00ECIICUEHHUS
5. OOHOBJIEHYE HOPMATUBHOU 0a3bl
CocTaBUTENH U3MEHEHHH U JOMOTHEHHI:

/ /
yquaﬂ CTCIICHb, yquoe 3BaHHEC IIOAITUCH I/IO q)aMI/IHI/Iﬂ

/ /
ydeHasl CTeTeHb, yUeHOe 3BaHHe TOJIUCH N.0. ®amunus
[Ipeacenarens METOANYECKON KOMUCCUU

/ /
y4eHasi CTelIeHb, YIeHOE 3BaHUE TIOJIMTUCH N.0. Gamunus
« » 20 T

IIpunoxenue
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Ob6noenennoe JILUECH3UOHHOE NPOZCPAMMHOE obecneuenue:

Microsoft Imagine Premium Renewed Subscription;
Office Pro+ Dev SL A Each Academic;

CnpaBounas [IpaBoBas Cucrema KoncynbranTtlntoc;
ApacheOpenOffice;

7-Zip;

AdobeAcrobatReader DC;

InternetExplorer;

GoogleChrome;

© ©o N o g bk~ w DD P

MozillaFirefox;

[HEN
©

VLC mediaplayer;
Dr.Web Desktop Security Suite.

[HEN
=

Oo0nHo61eHHbIE INNEKMPOHHO-0UOUOMEUHblE CUCEMbL:
DnekrpoHHO-0MOMoTeuHast cucrema «IPRbooks» (http://www.iprbookshop.ru/)
OBC «YuuBepcurerckas oudauoreka onmarny (https://biblioclub.ru/)

Hayunas anekrponnas oudnaunoreka elibrary.ru (https://elibrary.ru)

Oonosnennan Hopmamuenasn oasza:

[Tpuxa3z MunucrepctBa odpasoanust U Hayku P® ot 5 anpenst 2017 r. Ne 301 "O06 yTBepxeHun
[lopsinka opraHu3ali U OCYIIECTBICHHUS] 00pa30BaTEJIbHOM NIEATENBHOCTH M0 00pa3oBaTENbHBIM IPO-
rpaMMaM BBICIIETO O00Opa3oBaHMs - MMporpamMmamM OakajaBpuaTa, MporpaMMaM CHElMaIuTeTa, Iporpam-

MaM MarucTparypsl’
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http://docnew.asuace.ru/images/Contract/18.11.2015_Matlab.pdf
https://elibrary.ru/navigator.asp
https://elibrary.ru/

MHUHHCTEPCTBO 00pPAa30BaHHA H HAYKH ACTPaxaHCKOH odxacTH
locyaapcTBeHHOe AaBTOHOMHOE 00pa3oBaTelbHOE y9pexkKIAeHHE
AcTpaxaHckoid ofGmacTH Bpicmero obpasoBanud
«AcCTpaxaHCKHH rocyJapcTBEHHBIH aPXHTEKTYPHO-CTPOHTENbHBIH
YHHBEPCHTET»
(TAOY AO BO «ATACY»)

VTBEBAKIAIO
; /Xp ﬁnpapexmapy

/ . JUIO. Hemd'iaa /
(HOIE.I)fOIE! H O O
2017e.

OIIEHOYHLIE 1 METOAUYECKHE MATEPHAJIBI

HanmenoBanue AHCIHILINHbI

TexHOIOrHYECKHE IHEPIOCHCTEMBI NpeITPUASTHIA

(VKa3b16aemcs HaUMEHOBAHUE 6 COOMEEMCMEUL C y4eOHbIM NNaHOM)

Ilo HAPaBJICHHIO NOATr0TOBKH

13.03.01 "Temmo3HepreTuKa 1 TENIOTEXHAKA'"

(YKa3pI6AEMCS HAUMEHOBANUE HANDABIEHUs ROO20MOBKU 6 COOMEEMCMBUY C @I'oC)

IIo npoduI0 NOArOTOBKH

"JreproobecedeHre NPeTPAITHA"

(Ykasvleaemcst HAUMEHOBANYE NPOPUISL 8 COOMEEMCTMEUU C ooll)

Kadeapa WHKeHepHBIE CHCTEMBI M 9KOJIOTHA

Kpanuduxarust (CTemeHb) BRITYCKHUKA 0aKa1a6p

Acrpaxans — 2017



PaspaboTanku:

J.1.1H., mpodeccop ,42’;//7 /B.51. CunIOB/
(zaHMMaeMast TOIKHOCTS, / ¢ {nonmuce) H. 0. D.
yu&Has CTENeHb M Y4EHOE 3BaHMNE)

Cr. npenoiaBaTellb M ] /Mpocsupuna U.C./

7 &
(3aHMMaeMast IOJKHOCTS, J(ToAmch) H.0. .
yuéHast CTeTeHb i YIEHOE 3BaHHUE)

OILEeHOYHbIE H METOIUIECKHE MaTEPHAIEI paspaboTansl it yyeOHoro mana 2017 r.

OregogHEBIe H METOJAHYECKHE MaTepHallbl paCCMOTPEHBI H OHOGPCHH Ha 3aCcIaHHH Kaﬁbenpm

«VIKeHepHbIe CHCTEMBI 1 SKoyorHsy mpotokon Ne/For . 4744~ _20/7.

3aperyroumii kadenpoi ?/ / (é: cl//}f@?&wﬁf

(mopmmce) H. 0. d.
ITpencenarens MKH P
«Tennomexnuxa u meniosHep2emuKa %’5 jf;’ ( ?ﬁﬁZZéthc?/VZﬁ; é
LS 5 d
Ipoghune «Snepeoobecneyenue npeOnPUAIMULL) (ngmmms) 1. 0. .

Hauansauk YMY (\7\%“/ / /ﬂ 4. //{Jéfﬁzzzﬁ:ﬁ /

(moamucs) H. 0. 0.
Cnemmammcr YMY_ ——— ~ /, L7 Horcaige ,ﬁ,;/
(moamMCk) H. 0. 0.



1.1.

1.2.
1.2.1.
1.2.2.
1.2.3.

COJEPKAHHUE:

OHCHO‘IHBIG N MCTOANYCCKUEC MAaTCPpHAJIbI JJId IIPOBCACHUA HpOMe)KYTO‘IHOI\/'I aTrTecra-
OUH U TCKYHUICTO KOHTPOJIA 06yqafoumxcs1 110 JUCHUIIIINHE

[lepeueHb KOMIETEHIIUN C YKa3aHUEM 3TAnoB X (JOPMUPOBAHUS B MTPOLIECCE OCBOE-
HUsl 00pa30BaTeNbHON MPOrpaMm

Ornucanue nokasaTeneil 1 KpUTEpUeB OLICHUBAHUS KOMIIETEHIIMM HA Pa3IMYHbIX
sTamax ux (GOPMHUPOBAHWSI, OTTMCAHHUE IITKAT OICHUBAHUS

[lepeueHb OLIEHOYHBIX CPEICTB TeKyIIEH (OPMbI KOHTPOJIS

OmnncaHue nokasaTelel u KPUTCPUECB OLICHUBAHUA KOMHeTeHHI/Iﬁ IO JUCHHUIIIIMHE Ha
Pa3JIMYHBIX 3TAllaxX UX q)OpMI/IpOBaHI/ISI, OIIMCaHMC HIKaJl ONCHWBAHUA

[Ixana oreHuBaHUsg

TumnoBele KOHTPOJIbHBIE 3aJIJaHKSI WJIM UHBbIE MaTepualibl, HEOOXOAUMBIE MJISl OLICHKU
3HAaHUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOMINX dTarbl (JOPMHUPOBAHUS KOMITETCHIIUN
B IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbl

Mertoanueckue MaTepHalibl, OMPEACIIAIONINE MPOIEAYPhl OIIEHUBAHUS 3HAHUN, yMe-
HUH, HABBIKOB, XapaKTEPU3YIOIIUX Tabl (OPMUPOBAHUS KOMIIETCHUIUN

Ilpunooicenue 1
Tpunooicenue 2

Ipunoowcenue 3

Crp.

10

11

15

16
17
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1. OIIeHO‘lHLIe U METOAUYECCKHUE MaTepUHaAJIbl NJId NMPOBECACHUSA l'[pOMQ)KyTO'lHOi;I aTTeCTAalUd H TEKYIIEro KOHTPOJIA 06y‘1310HII/IXCﬂ mo

AUCHHUIIJINHE

OHCHO‘IHBIC U METOANYCCKUE MaTCpHaIbl ABJISACTCA HEOTHEMIIEMOM YaCThIO pa60qel71 IIporpaMmbl JTUCHHUILIMHBLI U IMIPEACTABJICH B BUAC OTACIIBHOTIO JOKYMCH-

Ta
1.1.

Hepeqenb KOMIIEeTEHIIUM ¢ YKa3aHHuEM 3TalloB UX (l)OpMHpOBaHI/Iﬂ B IIpouecce 0OCBOCHUSA 06pa30BaTeJ’[bH0ﬁ nmporpaMmmbl

HNHaexc u GpopMyTupOBKa KOMIIETEH-
mnu N

Homep n HauMeHoOBaHMe Pe3yabTATOB 00-
pa3oBaHus MO JUCHUIIJIHHE
(B COOTBETCTBHHU ¢ pa3aesioM 3)

Homep pa3nena qucHunJIMHBI
(B cooTBeTCTBHH € 1.5.1)

1 2 3 4 5

DopMbl KOHTPOJISI ¢ KOHKPeTU3aumei
3agaHus

1

2

3 4 &) 6 7

8

I[IK — 1 - cnocoOHOCTBIO y4YacTBO-
BaThb B COOpe M aHAJIN3€ HCXOJAHBIX
JAHHBIX NIl IPOEKTUPOBAHUS SHEP-
rooOBEKTOB U UX 3JIEMEHTOB B COOT-
BETCTBUU C HOPMATHUBHOW JTOKYMEH-
Tanueu

3HaTh:

WCXOJIHBIE JIAHHBIE NIl MPOEKTUPOBAHUS
HEProOOBEKTOB M UX IJIEMEHTOB B COOT-
BETCTBUU C HOPMATUBHOM JTOKyMEHTAIIU-
en

Dk3ameH (Bonpockr 1-7)

VYMeTh:

IPOEKTHPOBATh HHEPrOOOBEKTHI U HX
9JIEMEHTBl B COOTBETCTBUU C HOPMATHB-
HOM JOKYMEHTALUen

Dk3ameH (Bompockr 8-14)

Bnaners:

CIOCOOHOCTBIO y4acTBOBaTh B cOope H
aHaJIM3€ UCXOJHBIX JAHHBIX JJIS MPOEK-
TUPOBAHUS PHEPrOOOBEKTOB U HMX dJIe-
MEHTOB B COOTBETCTBHHU C HOPMAaTHUBHOM
JTIOKYMEHTaluen

Dk3ameH (Bompockr 15-21)
Kontponbaast pabGota (Bompochl 1-
15). 3ammra nmabopaTopHON pPabOThI
Nel,2,3 (Bompocsr 1-8)

[MIK — 2 - criocOOHOCTBIO TIPOBOANTH
pacyeTbl MO THUIIOBBIM METOAMKAM,

MMPOCKTUPOBATH TCXHOJIOTHYCCKOC

3HAaTh:

HOPMaTUBHYI0 0a3y B 00JIaCTH MH)KEHEp-
HBIX W3BICKAHWH, TPUHIMIIOB IPOEKTH-
pPOBaHMSI TEIIO3HEPTETUYECKOTO 000py-

Dk3ameH (Bompockl 22-28)




000pyZI0BaHUE C HCIOJb30BAHUEM
CTaHJApTHBIX CPEJICTB aBTOMAaTHU3a-
IMA TPOEKTHUPOBAHHUS B COOTBET-
CTBUU C TEXHUYECKUM 3a/IaHHEM

JOBaHUA

VYMeTh:

MPOBOJUTh PACUEThl MO THUIIOBBIM METO-
JIMKaM, IPOEKTUPOBATh TEXHOJIOTUYECKOE
000py/I0BaHUE C KCIIOIH30BAHHEM CTaH-
JAPTHBIX CPEJICTB aBTOMATHU3aLMHU IIPO-
E€KTUPOBAHUS B COOTBETCTBUU C TEXHUYE-
CKHM 3aJIaHuEeM

Dk3amen (Borpockl 29-35)

Bnanets:

HOpPMAaTUBHOM 0a30i1 B 0071aCTH HHXKeE-
HEPHBIX U3BICKAHUN, TPUHIIUIIOB MPO-
€KTUPOBAHUS TEIUIOIHEPTE€TUYECKOTO
o0opypoBaHus

Dk3ameH (Bompochl 36-42)
KontponbHas pabota (Bompochl 15-
30). Bammura gabopaTopHOil PabOTHI
Ne4,5,6 (Bompocst 8-16)




1.2. Onucanue mokasareseil U KpUTEPHEeB OLECHMBAHWS KOMIIETEHUMI HAa Pa3jIMYHBIX
Tanax ux (popMupoBaHUsl, ONMCAHHME IIKAJ OLlCHUBAHUS
1.2.1. IlepeyeHb OLICHOYHBIX CPeACTB TeKyllel GopMbl KOHTPOJIs

Haumenoanwue orie- Kpatkas xapakTepucTHKa OLIEHOYHOTO Cpe/l- [IpencraBneHue oeHOU-
HOYHOTO CPEJICTBA CTBa HOTO cpencTBa B GhoHIIE
1 2 3

Kontponbnas padora | CpeacTBo MpoBepKH yMEHHWH MPUMEHSTH Mo- | KOMIUIEKT KOHTpPOJBHBIX 3a-
Jy4YeHHBbIEC 3HAHUS Ul PELIeHMs 3a1ad Ompe- | IaHWH [0 BapHaHTaM
JIeJICHHOT'O THUIIA IO TEME MM Pa3leiy

3amura abopatopHoii | CpencTBO, MO3BONAIONICE OLCHUTH yMeHHe U | TeMbl 1abopaTOpHBIX paboT U
paboTsl BJlaJieHHe OO0Y4Yalolerocsi usjaraTb CyTh IO- | TpeOOBaHUS K MX 3alLUTE
CTaBJICHHOW 3a/1a4M, CaMOCTOSTEIBHO HpUMe-
HATH CTaHIAPTHBIC METOIBl PEIICHHUS IOCTaB-
JICHHOM 3a/1a4M C UCIIOJIb30BAHUEM HUMEIOIIEH-
cs JabopaTOpHON O0asbl, MPOBOAUTH AHAIH3
MOJYYSHHOTO pe3ynabTaTa padoThl. Pexomen-
JyeTcsl UId OLCHKH YMEHWH W BIAJCHUH CTy-
JICHTOB




1.2.2 Onucanmne nmokasarejeii u KpPpUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMI 10 TUCHUIINHE HA PA3JHYHBIX 3Tallax HUX (l)OpMHpOBaHI/IH,
OIMMCaHHu e KA OLICHUBAHUSA

Komnerennusi, | IliaHupyemble pe3y/bTaThbl Iloka3aTesiu M KpUTEPHHU OLICHHMBAHUS Pe3YJIbTATOB 00y4eHMsI
3TalbI o0y4eHus Huzxe noporooro ypoBHst IHoporoBblii ypoBeHb IIpoaBUHYTBIN YPOBEHb Bebicokuii ypoBeHb
OCBOCHUS (He 3a4TeHO) (3aureHo) (3aureHo) (3auTeno)
KOMIIeTeHIIMH
1 2 3 4 5 6
ITIK — 1 - cioco6- | 3uaer: (ITK-1) - cxomubie | OOydarommuiicss He 3HAET Oby4arommuiicss nMeeT Oby4aromuiicst TBEpIO OOGyuaroruiics 3HaeT CXO/1-

HOCTBIO y4acTBO-
BaTh B cOOpe H
aHaJIN3€e UCXOJI-
HBIX JTAHHBIX JUJIS
MPOEKTUPOBAHUSA
HEProOOHEKTOB
U WX DJIEMEHTOB B
COOTBETCTBUU C
HOPMaTUBHOMN
JNOKYMEHTalUen

JTaHHBIE JIJIS1 IPOEKTUPO-
BaHMsI SHEPTrOOOHEKTOB U
UX BIIEMEHTOB B COOTBET-
CTBUU C HOPMATHUBHOM J10-
KyMEHTalHuen

CXOJHbIE JIaHHBIE JISI
IIPOEKTUPOBAHMSI JHEPTO-
00BEKTOB U UX JIEMEHTOB
B COOTBETCTBUU C HOpMa-
TUBHOW JOKyMEHTalMen

CXOJIHBIC IAaHHBIE JJIS
MIPOEKTUPOBAHUS IHEPTO-
00BEKTOB M MX IJIEMEH-
TOB B COOTBETCTBUU C
HOPMAaTUBHOM JTOKYMEH-
TalMeH, T0myCcKaeT HeToY-
HOCTH, HEIOCTATOYHO ITpa-
BIJIbHBIC (DOPMYITUPOBKH,
HapyLIEHUA JOTUYECKOMI
MOCJICIOBATEIBHOCTH B H3-
JI0)KEHHU TEOPETHYECKOTO
Marepuaa

3HaeT CXOJHBIC TaHHbBIE
JUUTSI TPOEKTUPOBAHUS
SHEPTrOOOBEKTOB U HX
DJIEMEHTOB B COOTBET-
CTBUM C HOPMaTUBHOMN
JIOKYMEHTALUEN, HE 10-
IIyCKAaEeT CYyLIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIPOC

HBIE TaHHBIC ISl TIPOEKTH-
POBaHMSI SHEPTOOOHEKTOB
Y WX DJIEMEHTOB B COOT-
BETCTBUU C HOPMATUBHON
JOKYMEHTAlLMEW, He 3a-
TPYIHSETCS C OTBETOM IPU
BUJIONU3MCHCHHNU 3alaHUHN

Vmeer: (ITK-1) - npoekTu-
pOBaTh 3HEPrOOOBEKTHI U
UX DJIEMEHTHI B COOTBET-
CTBHH C HOPMAaTUBHOM J10-
KyMEHTaluen

He ymeer npoekTrupoBaTh
9HEProoOBEKTHI U UX 3JIe-
MEHTBI B COOTBETCTBHUU C
HOPMaTUBHOM JOKYMEH-
Taluel, ¢ 0oIbpIIMMH 3a-
TPYAHEHHUSIMH BBITIOTHSET
CaMOCTOSITEIBHYIO padoTy,
OOJIBIIMHCTBO MPETyCMOT-
PEHHBIX MPOrpaMMoii 00y-
4yeHHs y4eOHbIX 3aJaHU He
BBIIIOJIHEHO

B menom ycreriHoe, HO He
cUCTeMHOe yMeHHe o0paba-
THIBATh HA HAYYHOIl OCHOBE
HOJTyYCHHBIC JTAHHbIC

B nenowm ycnemnxoe, HO
coziepKaliee OT/eIbHbIe
npoOensl MPOEKTUPOBATH
YHEProOOBEKTHI U UX
JJIEMEHTBI B COOTBET-
CTBHM C HOPMaTUBHOMN
JIOKyMEHTaluen

CdopmupoBanHOE yMEHHE
MPOEKTUPOBATH SHEPIO-
00BEKTHI U UX DJIEMEHTHI B
COOTBETCTBUU C HOpMa-
TUBHOM JOKYMEHTalUen

Baaneer: (IIK-1) - cmo-
COOHOCTBIO y4acTBOBAaTh B
cOope W aHamM3e HCXOJ-

OO0yuaromuiics He BIIaJceT
CIOCOOHOCTBIO y4acTBO-
BaTh B COOpE U aHAIH3E

B nenom ycnemniHoe, HO He
CUCTEMHOE€ BJIaIcHUE CIIO-
COOHOCTBIO y4acCTBOBATh

B nenom ycnemiHoe, HO
cozepikaiiee OTAEIbHBIC
MpOOEINbl WU COTPOBOXK-
JIaronmecs

VYcmensoe U CUCTEMHOE
BJIaJicHre HaBbIKaMU CIIO-
COOHOCTBIO Y4acTBOBAaTh B




HBIX JaHHBIX I IPOEK-
TUPOBaHMs 3HEProoObEK-
TOB U MX JJIEMEHTOB B CO-
OTBETCTBUM C HOPMAaTHB-
HOM TOKYMEHTaluen

WCXOJIHBIX TAHHBIX JIJIs1
MIPOEKTUPOBAHUSI SHEPTO-
O00BEKTOB M UX JIEMEHTOB
B COOTBETCTBUU C HOpMa-
TUBHOU JJOKyMEHTALUEH, ¢
OOJBIINMHE 3aTPYAHEHUAMHA
BBITIOJTHSIET CAMOCTOSITEIIb-
HYIO paboTy, OONBIIMHCTBO
[PEIyCMOTPEHHBIX TPO-
rpaMMoi oOy4deHust yueo-
HBIX 321,HaHHI7[ HEC BBIITIOJIHEHO

B cOope M aHanu3e uc-
XOJHBIX  J@HHBIX  JJIS
NPOCKTHUPOBAHUS IHEPTO-
O00BEKTOB M HUX D3JIEMEH-
TOB B COOTBETCTBUU C
HOpPMaTUBHOM JOKyMEH-
Talueu

OTACJIbHBIMHA oHInOKaMu
BIIaJieHHEe CIIOCOOHOCTHIO
y4acTBOBaTh B cOOpe U
aHaJIN3€ UCXOHBIX
JTAHHBIX JIJIS1 IPOEKTH-
pPOBaHUs SHEProoObEK-
TOB M MX 3JIEMEHTOB B
COOTBETCTBUM C HOpMa-
TUBHOU TOKYMEHTalUEH

cbope 1 aHaIIM3€e UCXO/I-
HBIX JTAHHBIX IS TIPOCK-
TUPOBAHUSI SHEPrOOOBEK-
TOB U UX DJIEMEHTOB B CO-
OTBETCTBHH C HOPMATHB-
HOM IOKYMEHTaIUEeH, yme-
HHUE UX HUCIIOJIB30BaTh Ha
MPaKTUKE MPU PEUICHUH KOH-
KPETHBIX 3aaa4

IIK — 2 - crioco6-
HOCTBIO  TIPOBO-
IHUTH PACUeTHI IO
TUTIOBBIM ~ METO-
IHMKaM, TPOEKTH-
pOBaTh TEXHOJIO-
THYecKoe 00opy-
JOBaHUE C HC-
MOJIb30BaHUEM
CTaHJApTHBIX
CpeACTB aBTOMa-
TU3AIUN  TIPOEK-
TUPOBAHUS B CO-
OTBETCTBHH C
TEeXHUYECKUM
3aJJaHIEM

3naer: (11K-2) -
HOpMaTUBHYIO 0a3y B 00-
JaCTU MHXEHEPHBIX M3bIC-
KaHWH, IPUHLUAIIOB ITPOEK-
TUPOBaHMs TEIUIO3HEpre-
TUYECKOTO 000PYIOBaHUS

OOyyaromuiicst He 3HaeT
HOpMaTUBHYIO 6a3y B 00-
JTaCTH MHKEHEPHBIX
U3bICKaHUH, IPUHLIUIIOB
MPOEKTHUPOBAHUS TETLIO-
SHEPreTU4ecKoro ooopy-
JIOBaHUS

OO0yuarommiicss IMeeT 3Ha-
HUSI HOPMaTUBHYIO 06a3y B
00J1aCTH UHKEHEPHBIX
W3BICKAaHUM, IPUHLUIIOB
IIPOEKTUPOBAHUS TEILIO-
HHEPreTHUECKOro 000py-
JIOBaHUs , TOIyCKaeT He-
TOYHOCTH, HEOCTATOYHO
NpaBUIIbHBIE (OPMYIIUPOB-
KU, HApYIICHHS JIOTHYECKON
HIOCJIEIOBATEIILHOCTH B H3-
JIO’)KEHUH TEOPETHYECKOTO
Marepuana

OOyuaromuiicss  TBEpAO
3HaeT MaTepuali, He [o-
MyCKaeT  CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETC Ha
BOIIPOC

OO0yuarormmiicst 3HaeT UC-
XOIHBIX JAaHHBIE IS HOP-
MaTUBHYIO 06a3y B o0nactu
WH)KCHEPHBIX U3bICKAHUH,
[IPUHLIUIIOB ITPOEKTUPOBA-
HUS TETUI03HEPTETUYECKO-
ro 000pyAOBaHuUs, CIOCO-
OeH aHanM3UPOBaTh U UHTEP-
MMpETUPOBATH IMMOJTYYCHHBIC
JJaHHBIE, NCYEPITBIBAIOIIIE-
MOCJIEI0BATENIbHO, YETKO U
JIOTHYECKH CTPOMHO €ro us3-
Jaraer, He 3aTpyIHSETCS C
OTBETOM TIPH BHIOH3MEHE-
HUM 3aJIaHuN

Vmeer: (ITK-2) -
MPOBOAUTH PACUETHI MO
THUTIOBBIM METOJTUKAM,
MPOEKTUPOBATH TEXHOJIO-
TUYECKOE 000pyAO0BaHUE C
UCTIONIb30BaHUEM CTaH-
JAPTHBIX CPEJICTB aBTOMa-
TU3alUU TPOEKTUPOBAHUS
B COOTBETCTBUH C TCXHH-

He ymeer mpoBOIUTE pac-
YEThI [0 TUTIOBBIM METO-
JIMKaM, TTPOCKTHPOBATh
TEXHOJIOTHYECKOoe 000py-
JIOBaHHE C UCIIOJIb30BAHH-
€M CTaHJIapPTHBIX CPEJICTB
aBTOMATH3AIMK TIPOCKTH-
POBaHUS B COOTBETCTBUU
C TEXHUYECCKUM 33JJaHHEM,

B nenom ycnemiHoe, HO He
CHUCTEeMHOE yMeHHue oOpalda-
THIBaTh IOJyYCHHbIC JIaH-
HBIC.

B nenom ycneuxnoe, HO
cozeprKamiee OT/IeNIbHbIC
MpoOernbl B yMeHHue Ipo-
BOJIUTH PACUETHI I10 TH-
MOBBIM METOJIMKAM,
MIPOEKTUPOBATH TEXHO-
JIOTUYECKOe 000py10-
BAHUE C UCIIOJIb30BaHU-
€M CTaHJIAPTHBIX

Vwmeer coOupaTh U IpPOBO-
JMTh PACUYETHI IO TUIIOBBIM
METOJIUKAM, IPOEKTUPO-
BaTh TEXHOJIOTUYECKOE
000opyI0BaHNE C UCTIOJTb-
30BaHHEM CTaHJAPTHBIX
Cpe/ICTB aBTOMATH3AIHA
MIPOEKTUPOBAHUS B COOT-
BCETCTBHUU C TCXHUYCCKUM




YECKUM 3a1aHUEM ¢ OOJIBIINMH 3aTPYAHCHUS- CpPEACTB aBTOMATHU3aLNUH | 3aJaHUEM
MH BBIIOJHSET CaMOCTOSI- IPOEKTUPOBAHHS B CO-
TENbHYI0 PaboTy. OTBETCTBUH C TEXHUYE-
CKHM 33JJaHUEM
Buaaneer: (I1K-2) - O6yuaromuiicst He BnaaeeT | B memom ycnemHoe, Ho He | B memom ycmemHoe, HO | YcmemHoe W CHCTEMHOE

HOpPMATHBHON 0a30ii B
o0nacTu  MH)XEHEPHBIX
U3bICKaHUM, TMPUHIUIIOB
IIPOEKTUPOBAHUS TEIUIO-
SHEPreTU4ecKoro obopy-
JIOBaHUSI

HOpPMaTUBHOM 0a30ii B 00-
JIACTU UHKEHEPHBIX
W3BbICKAaHUH, TPUHIIUIIOB
MPOEKTUPOBAHUS TEIUIO-
SHEPreTHIecKoro ooopy-
JIOBAaHUS

, TOITyCKaeT CYIIECTBEHHbIC
OIIMOKH, ¢ OONBIINMH 3a-
TPYAHCHUAMMU BBITIOJIHACT
CaMOCTOSITEIbHYIO PadoTy,
OOJIBIIMHCTBO MPETYyCMOT-
PEHHBIX IPOrpaMMOi 00y-
YeHHsI yUeOHBIX 3a/IaHul He
BBITIOJTHEHO.

CHCTEMHOE HOPMAaTUBHOM
0a3oii B obsacTu MHXKe-
HEPHBIX U3bICKaHUH,
MPUHIIMIIOB MPOSKTUPO-
BaHUS TEIUIODHEPreTH-
4EeCKOTO0 000pYAOBAHHUS

cojiep)Kaiiee  OTICIbHbBIC
poOeIBl WM COMPOBOXK-
JAI0IINecs

OT/IC/IBHBIMH  OIITHOKAMH
HOPMaTUBHOI 0a3oil B
00JaCTH MH>KEHEPHBIX
W3bICKAaHUM, MPUHIIH-
OB TMPOEKTUPOBAHUSA
TEIJIO3HEPTreTUYECKO-
ro 000py10BaHMS

BIaJeHHe CIOCOOHOCTBIO
HOpPMAaTUBHOW 0azoif B
o0nacTd  WHXXEHEPHBIX
U3BICKaHUM, IPUHLUIIOB
MPOEKTUPOBAHUS TEILJIO-
SHEPTreTUYECKOro 000py-
JIOBaHMS, yMEHHEC WX WC-
IMOJIb30BaThb Ha IIPAKTHKE
IIPU PELICHUU KOHKPETHBIX
3a1ad.

1.2.3 IlIkajaa oueHUBaHUSA

YpOBEHb NOCTHKEHUI OtmeTKa B 5-0anbHOI mIkane 3auTeHo/ He 3aYTEHO
BBICOKHI «S»(0TIMYHO) 3a4TEHO
MIPOJIBUHYTHII «4»(xoporto) 3a4TEHO
MTOPOTOBBIH «3»(y1OBIETBOPUTEIILHO) 3a4TEHO
HWXKE IOPOrOBOTO «2»(HEYJOBIETBOPUTEIBHO) HE 3a4TEHO




2. TunoBble KOHTPOJIbHBbIE 3aJaHUs MU HHbIEC MAaTepPHAJIbI, He00X0AUMBbIE /15 OLEHKH 3Ha-
HHH, YMEHHIl, HABBIKOB, XapaKTEePHU3YyIOIIHX 3TaNbl (P)OPMHUPOBAHUA KOMIIETEHIHI B IIPO-

mecce 0CBOeHHsi 00pa3oBaTeJIbHOM NMPOrpaMMbl .
TUIIOBBIE 3AJJAHUA AJ151 IPOBEJAEHUSA IPOMEXYTOUYHOU ATTECTALIUU:

2.1.9K3aMeH

a) munoswvle 6onpocwl K skzameny (llpunosicenue 1)
0) Kpumepuu OYeHUBaHUsL

HpI/I OLICHKE 3HaHWH Ha PK3aMEHE YUUTBIBACTCA:

1. YpoBeHb c(hOpMHUPOBAHHOCTUKOMITETCHIINH.

2. VYpoBeHb YCBOCHUS TEOPETUUECKHUX MOJOMKEHUN TUCIUILUIUHBL,IPAaBUIBHOCTE (HOopMy-
JUPOBKUA OCHOBHBIX MOHSATUI N3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTUYECKOTO MaTepuasa B 00beMeNporpaMMal.

Jloruka, cTpyKTypa ¥ rpaMOTHOCTb U3J10KEHUSIBOIIPOCA.

4.
5. YMeHue cBa3aTh TEOPUIO CITPAKTUKOM.
6.

VYMenuneaenaTr000011eH S, BRIBO/IBL.

Nen
/n

Onenka

Kpurtepun onenkn

OTJIINYHO

OTBeTh! Ha IOCTaBJIEHHbBIE BOIIPOCHI U3J1araloTCs JIOTMYHO, [TOCIEI0BA-
TEJIBHO U HE TPeOYIOT JOMOIHUTENbHBIX MosicHeHui. [1oyiHo packpsl-
BaOTCS IPUUYUHHO-CJICACTBEHHBIE CBSI3U MEXK/1y SIBICHUSAMHU U COOBITH-
aMu. Jlenarorcss 000CHOBaHHBIE BBIBOABI. JleMOHCTPUPYIOTCS ITyOOKHe
3HaHUs 0230BBIX HOPMATHBHO-TIPABOBBIX aKTOB. COOIIOAAIOTCS HOPMBI
JIUTEPATYpPHOU PEUH.

Xopo1io

OTBeThI Ha TOCTABIICHHBIE BOIIPOCHI H3JIAral0TCs CUCTEMATH3UPOBAHO
U TI0CJIe10BaTeNbHO. ba3zoBble HOPMATUBHO-TIPABOBBIE AKTHI UCIIOIb-
3yIOTCS, HO B HEJIOCTATOYHOM oOBbeMe. Marepualt u3naraercs yBepeH-
HO. PacKpbIThI IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKAY SIBICHUSMH U
cOOBITUAMHU. JIeMOHCTpUPYETCS YMEHHUE aHAIU3UPOBATh MaTepuall,
OJTHAKO HE BCE BBIBOBI HOCSAT apryMEHTHUPOBAHHBIHN U JOKa3aTeNIbHbIN
xapakrep. Co0nroaoTcsi HOPMbI JIMTEPATYPHON peyH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

JlomyckaroTcs HapyIleHHs B IIOCIEN0BATEIbHOCTH U3J10KeHus. FMe-
I0TCS YIIOMUHAHUS 00 OTJENbHBIX 0a30BbIX HOPMATUBHO-TIPABOBBIX
axTax. HenoyiHO pacKkpeIBarOTCs MPUYMHHO-CIIEICTBEHHBIE CBA3U
MEX1y SIBICHUSIMU U COOBITUSIMU. JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE
3HaHUSA BOIIPOCA, C TPYAOM pELIarOTCs KOHKPETHBIE 3a1auu. Mmerorces
3aTpyAHEHUS C BBIBOJAMHU. [[0MyCcKaroTCs HApYIIEHUSI HOPM JIUTEPA-
TYPHOU peyH.

HeynosnersopurensHo

Marepuan u3naraercsi Hermocje/10BaTeIbHO, COMBUMBO, HE MPEICTaBIIsA-
€T OIPEJEIICHHON CHUCTEMBI 3HaHUM N0 aucuuiuHe. He packpbeiBaroTcs
MPUYMHHO-CJIE/ICTBEHHBIE CBSA3U MEX/Y SBJICHUSAMHU U coObITUsIMU. He
MIPOBOJIUTCS aHAIN3. BBIBOBI OTCYTCTBYIOT. OTBETHI Ha JOMOJTHUTEINb-
HBIE BOIIPOCHI OTCYTCTBYIOT. FIMEIOTCS 3aMETHbIE HApPYILLIEHUs HOPM JIH-
TEpaTypHOH peuu.

a)
10

THUITOBBIE 3ATAHUSA JISA MTPOBEAEHUSA TEKYIIETI'O KOHTPOJIA:

2.2 KonTpoabHas padora

mMunogule 3a0anust K KOHmponvHou pabome (Ipunosicenue 2)




0) Kpumepuu oyeHUBaAHUs

Brimonnsercs B nuceMeHHOM popme. [Ipu orienke paboThl CTyAECHTA YUUTHIBACTCS:

1. IlpaBunpHOE pacKphITHE COAEPKAHMSI OCHOBHBIX BOIIPOCOB TEMBI, IPABUIBHOE PELICHUE 3a-
Jau.

2. CaMOCTOSITENBHOCTD CYKICHUN, TBOPUYECKHM MOJIXOM, HayyHOe OOOCHOBAHUE pPACKpbIBae-
MOU TIpOOIEeMBI.

3. IlpaBuIbHOCTH MCHOJB30BAHUS LUTAT (€CIM LUTATA IPUBOAUTCS JOCIOBHO, TO HAJO B3ATh
ee B KaBBIYKH U yKa3aTh UCTOYHMK C yKazaHHeM (aMHUIMH aBTOpa, Ha3BaHUS MPOU3BENICHH, MECTa U
ropoja u3JaHus, ToMa, 4acTu, naparpaga, CTpaHuIbl).

4. Hannuue B KOHIIE paOOThI OJTHOTO CIIUCKA JIUTEPATYPHI.

Ne Onenka Kpurepun onenku

n/n

1 OtnrgaHO CryneHT BeITOJHII padoTy 6e3 OImMOO0K U HEA0UETOB, IOIyCTUI He Oojee
OJIHOTO HeJo4eTa

2 Xopomio CTyZAeHT BBINOJIHWI pabOTy MOJIHOCTBIO, HO JOIyCTHI B Hel He Ooiee
OJTHO Herpy0oil oImMOKY 1 OAHOTO HeloueTa, Wi He Ooiee IByX HEIo-
YC€TOB

3 Y 10BNIETBOPUTETHHO CTyIeHT npaBUIIBHO BBIITOJIHHI HE MEHEE MTOJIOBUHBI PA0OTHI HITH JIOITY-

ctuit He Ooree MByX rpyObIX OmMUOOK, WM He OoJiee OHOM rpy0oi 1 of-
HOW HerpyOoi OIMOKY 1 OTHOTO HeJo4YeTa, WIh He Oollee IBYX-Tpex He-
rpyOBIX OMUOOK, WK OJJHOIM HEerpy0oii OMMOKK U TpeX HEJ0YETOB, WIIN
IIpU OTCYTCTBUH OHII/I6OK, HO ITPU HAJIMYWU YETBIPEX-TIATH HEAOUCTOB,
IUIOXO 3HAET MaTepHuall, JOIyCKaeT HCKaKEeHUE (haKTOB

4 HeynosnerBopurenpHo CTyIeHT AOMYyCTHI YKCIIO OIIMOOK U HEJ0YETOB IPEBOCXOSIIEE HOPMY,
MIPY KOTOPOH MOKET OBITh BHICTABIICHA OLICHKA «3%, WU €CIIH MPaBUILHO
BBITIOJIHUJI MEHEE TTOJIOBUHBI Pa0OTHI

5 3auTeHo Brinonneno npasuinsHO He MeHee 50% 3ananuil, paboTa BBIOJIIHEHA MO
CTaHJAPTHOHN WJIM CAMOCTOSTEIILHO pa3pabOTaHHOW METOIUKE, B OCBEIIC-
HUH BOTIPOCOB HE COJIEPIKUTCS IPyObIX OHIMOOK, TT0 X0y PEUICHUs ciemna-
HBI apIYMEHTUPOBAHHBIE BBIBOJIBI, CAMOCTOSITEIIEHO BBIIIOJTHEHA rpadude-
CKas 4acTh padOTHI

6 He 3aureHo CTyneHT He crpaBUIICs C 3a7aHuEM (BBIIIOTHEHO MPaBWIIbHO MeHee 50%
3aJ]aHUs] BApPUAHTA), HE PACKPBITO OCHOBHOE COZIEPIKaHKHEe BOIIPOCOB, MIMe-
I0TCs TpyObIe ONIMOKU B OCBEIIICHUU BONPOCA, B PEIICHUY 3a/1a4, B BbI-
IIOJIHECHHUHN Fpa(i)H‘IeCKOfI JacTu 3aJJaHus U T.A., a TAKXKC BBIIIOJIHCHA HE
CaMOCTOSITETIHHO.

2.3. 3amura J1a00paTopHOii padoThI
a)  Temamuka nabopamopuwix pabom (Ilpunoscenue 3)

6) Kpumepuu oyeHusaHusl

[Tpu ouieHKe 3HAHMI Ha 3alUTE J1a00PATOPHOM PabOThl YUUTHIBACTCS:
1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETEHIIUH.
2. YpoBeHb YCBOEHHS TEOPETUYECKHUX IMOJIOKEHUHM JUCIUILIUHBI, MPAaBUIBHOCTD (HOPMYITH-
POBKH OCHOBHBIX MOHSTHHA U 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUS (PAKTHUECKOT0 MaTepraia B 00beMe MPOrpaMMal.
4. Jloruka, CTpyKTypa U TpaMOTHOCTb M3JI0KEHHS BOITPOCA.
5. YMmeHue cBs3aTh TEOPUIO C IPAKTUKOM.
6. YMmeHnune genats 0000IIEHNS, BEIBOIEL.

| Ne ‘ Ounenka ‘ Kputepun onenkn
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n/n

3

OTtanaHOo

CTy,Z[eHT IIPAaBUJIBHO HA3bIBACT METOA MCCIICAOBAHUA, IIPABUJIBHO HA3bIBACT

npudop, IPaBUIILHO IEMOHCTPUPYET METOJUKY HCCIICOBaHU /U3MEPEHUs,
IPaBUJIbHO OLIEHUBAET PE3yJIbTaT.

Xopo1o

CTy,Z[eHT IIPaBUJIBHO HA3bIBACT METO UCCIICAOBAHUA, IIPAaBUJIBHO HA3bIBACT
HpI/I60p, A0IyCKacT CAMHUYIHBIC OIIIMOKY B ACMOHCTpalUun MCTOJUKH UCCIIC-
JOBaHUA / HN3MCPCHUA U OLICHKE €ro pC3yJIbTaTOB

Y 10BIIETBOPUTENIHHO

CryneHT HeTpaBMWIIBHO HA3BIBAET METOJI UCCIIEAOBAHMUS, HO IPH 3TOM JIAeT
MpaBIIIFHOE Ha3BaHWE MprOopa. JlomyckaeT MHOYKECTBEHHBIE OIIMOKY B Jie-

MOHCTpalMy METOAMUKHU UCCIICAOBaHUS /I/ISMepCHI/ISI 1 OLICHKC €T0 pe3yJibTa-
TOB

HeynosnersopurensHo

CTyZ[eHT HEIIPpaBUJIBHO HA3bIBACT METO/ UCCICAOBAHUsA, JAa€T HEIIPABUIIBHOC

Ha3BaHWe npudopa. He MoxkeT mpoaeMOHCTpHUPOBATh METOIUKY HCCIIET0BA-
HUS /U3MEPEHUs, a TAKXKE OIICHUTh PE3yJIbTaT
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3. Metoanueckue MaTepUHaJibl, OMNpeaeasioniie NPouelypbl OUEHUBAHWSI 3HAHWUH, YMeHMH,
HABBIKOB, XapPaKTEePU3YOIINX 3Tanbl GopMUPOBaAHUS KOMIIeTEHIIUIT

[TockonbKy yueOHasi IUCHUILTMHA TPU3BaHa (OPMHUPOBATH HECKOIBKO JECKPUIITOPOB KOMIIE-
TEHLMH, MPOLEAYpa OLIEHUBAHUS peaIU3yeTCs II0ATAIHO:

1-ii 3Tan: oueHMBaHUE YPOBHS JOCTHKEHUS KaXKIOTO U3 3aIJIAHMPOBAHHBIX PE3yJIbTATOB 00Y-
YEeHUsl — JIECKPUIITOPOB (3HAHMHM, YMEHUH, BIAaJEHUN) B COOTBETCTBUM CO LIKAJIAMU U KPUTEPUSIMH,
ycTaHoBiIeHHbIMU MaTpuuei komnereHuui OOII (mpunoxkenne k OOIT). DkcniepTHON OLEHKE MPEno-
JlaBatessl MOAJIeKaT YPOBHU C(HOPMUPOBAHHOCTU OTIENIBHBIX JECKPUIITOPOB, /Ul OLIEHUBAHUS KOTO-
PBIX IpeJHA3HAYEeHA JaHHas OLEHOYHAs IpOoLEeAypa TEKyLIero KOHTPOJIS WIM IIPOMEXYTOUHOM arTe-
CTAallUU COIVIACHO MAaTpHIE COOTBETCTBHUS OLEHOYHBIX CPEJICTB pe3yjbTaTaM OOydYeHHUs IO AUCLH-
IUIMHE.

2-3Tal: MHTErpajbHas OLEHKAa JOCTHXKEHHMs OOydYarolIMMCs 3allJIAaHHPOBAHHBIX PE3yJbTaTOB
00y4eHHs 10 UTOTaM OTJIEIbHBIX BUJIOB TEKYILIEI0 KOHTPOJISI U IPOMEKYTOUHOM aTTECTALIUH.

XapaKTepHCTI/IKa NMpoueayp TEKyUero KOHTpoJis u l'lpOMe)RyTO‘lHOﬁ aTrTeCcTalm 1o J1uCum-

IVIHHE
IlepuonnynocTs U
Crioco0 y4yeTa uHIAUBUTY-
Haumenoanue one- croco6 mpoBene- | Bumbl BcTaBmsieMbIX N
Ne QIBHBIX TOCTIDKCHUH 00Y-
HOYHOI'0O Cpe/ICTBa HUS [IPOLENYPBI OLIEHOK
YaOIINXCS
OLICHWBAHHUS
Pa3 B cemectp, o
o BenomocTts, 3aueTHas
okoHuanuu u3y- | llo maTubamibHON
1. DKx3ameH KHIDKKA, ydeOHast KapToydKa,
YCHHUA AUCLHUIIIN- mIKajie
mopT¢hoIno
HBI
Pa3 B cemect o
P> | Mo narubammsmoit
10 OKOHYaHUU JKYpHaJ yCIIEBAEMOCTH
2 KoHTtposbHas padota IKaje
A3YyYEHUS UC- MpenoaaBaTeis
LHTUTUHBI
3 3amuta naboparop- | Cucremarudecku | [lo matubamipHOU JKYpHaJI yCIIEBAEMOCTH
HOM pabOTHI Ha 3aHATHUSAX IIKaJe MpenoaaBaTes

Y n0oBNeTBOPUTENbHAS OI[EHKA MO TUCIUILINHE, MOXKET BBICTABISITHCS U MPH HEMOIHON cdop-
MHUPOBAaHHOCTH KOMIIETEHIIUN B X0/I€ OCBOCHUS OTIEIHHOM YUEOHOU TUCIUIIITUHBI, €ClTi UX (popmMupo-
BaHUE TMPEIOoaraeTcs MpoJoKUTh Ha OoJiee TO3IHUX dTanax OoOy4YeHHs, B XOJ€ U3YUYEHUS APYTUX
y4€OHBIX TUCIMIUIVH.
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Ilpunoscenue 1
TumnoBbie BONPOCHI K IK3aMeHY

IIK-1 (3HaTD)
1. O0mue cBeaeHUs 0 cUcTeMax IPOU3BOICTBA U PACIIPENEIEHUS CKATOTO BO3/1yXa IPOMBIIITIEHHBIX
NPEANPUATHIA.
2.Pacuet Bo31yxooxj1aaiuTene BO3IyIIHON KOMIIPECCOPHON CTaHIIUH.
3.Knaccudukanus u xapakTepuCcTUKa BO3IyIIHBIX KOMIIPECCOPOB.
4.KoMIOHOBKa BO3YIIIHBIX KOMIIPECCOPHBIX CTAHLIUM.
5.PacyeT BO31yX00XJ1aquTeNIed BO3yIITHONM KOMIIPECCOPHOM CTaHIIUU
6.Bo3ayiiHas koMrpeccopHasi CTaHIUS CKATOTO BO3/lyXa U €€ MPUHIUIHATBHAS CXeMa.
7.Harpy3ka Ha KOMIIPECCOPHYIO CTAHIIMIO CKAaTOTO BO3IyXa.

IK-1 (ymeTn)
8.Knaccudukanus u XxapakTepucTUKa BO3yIIHBIX KOMIIPECCOPOB.
9.0npeneneHue Harpy3Ku Ha KOMIIPECCOPHYIO CTAHIIMIO CXKATOTO BO3/yXa.
10.I'padpuiku naBiaeHUS CKATOTO BO3IyXa.
11.HopMupoBaHue 1 yIeIbHBIA PacXo/1 AJIEKTPOIHEPTUU HA IPOU3BOJICTBO CHKATOTO BO3AYXA.
12. PacueT Bo3ayXx0CcOOpHUKA KOMIIPECCOPHOI CTaHIIMU CKATOTO BO3AyXa.
13.Cuctemsl pacupeeseHus CKaToro BO3yXa.
14.PerynupoBanne IpoU3BOIUTEILHOCTH KOMIIPECCOPOB U JIABJICHUSI HATHETAEMOTO BO3/IyXa.

ITK-1 (BaageTs)

15. YcTpoicTBO U pacueT BO3AyXOMPOBOJAOB CUCTEM pacipeiesieHUs BO3IyXa.
16.PerynupoBaHue npou3BOAUTEIHLHOCTH KOMIIPECCOPOB U JaBJICHUS HATHETAEMOT'0 BO3/AyXa.
17. Bnusiare Ha4abHBIX M KOHCUHBIX TTApaMETPOB BO3/yXa HA MMPOU3BOIUTEIIBHOCTh H SKOHOMHY-
HOCTb BO3JTyIIHOW KOMITPECCOPHOM CTAHIIUU.
18. Ouncrka Bo31yxa Ha KOMIPECCOPHOH CTAHIMH, PACUeT BO3IYIITHBIX (PUIBTPOB.
19. PacueT npon3BOAUTENLHOCTH BO3IyIIIHOW KOMIIPECCOPHON CTAHLIUH.
20.Cucrema BopocHaOxkeHus1. Kiraccudukanus cucteM BOJOCHAOKEHHS.
21.0co0eHHOCTH M CXEMBI CUCTEM BOJOCHA0KEHHUSI IPOMBIIIIICHHBIX TPEIIPUITUN.

IIK-2 (3naThb)
22. DneMeHThI CUCTEM MPOU3BOACTBEHHOT'O BOJAOCHAOKEHUSI.
23. OxyTaKaaroIre yCTpoCTBa MPOU3BOJICTBEHHOTO BOJJOCHA0KCHHMS.
24. T'a3000pa3HOE TOILTUBO. XapaKTepUCTHUKA ra3000pa3HOro TOIINBA, ero kiaccudukamnus. TpaHc-
TIOPT MIPUPOTHOTO Ta3a.
25. TIpon3BOACTBO M TPAHCHIOPT MPUPOTHOTO Trasa.
26. OCHOBHBIE KaTEeTOPUH BOJOMOTPEOICHNSI.
27. Mex1exoBoil ra30mpoBo.
28. Ma3yTHOE X03SHCTBO MPEIIPUATHS

IK-2 (ymetn)
29. DyIeMEHTBI MEXKIIEXOBOTO ra30IPOBO/IA.
30.21eMeHTHI MEKIIEXOBOTO Ta30MPOBO/IA.
31.XapakTepucTrKa ra3000pa3HOTo TOILINBA, €T0 KIIACCU(PUKAIIHSL.
32.3ammTa ra30npoBoI0B OT KOPPO3HUHU.
33, DieMeHThI CHCTEM TIPOU3BOICTBEHHOT'O BOJOCHAOKEHUSI.
34. Texnuka 6€30MaCHOCTH B Ta30BOM XO35HCTBE.
35. TToaroroBka Ma3yTa K CKUTAHHIO.

IK-2 (B1ageTn)

36.3ammuTa ra3ompoBo0B OT KOPPO3UH.
37 IlpoMeinieHHBIE TOTPeOUTENHM MaszyTa. Vcronbp30oBaHue Ma3yTa B IPOMBIILIEHHOCTH.
38. Cucrembl X0JI0I0CHA0KEHHUSL.
39. Metoauka onpeaeaeHus oTpeOHOCTH B XOJIOIE.
40. TexHOIOTHYECKHE CXEMBI XOJIOINIBHBIX CTAHITUH.
41. Ponb kucnopo/ia B UHTCHCU(PHUKAIIUN TEXHOJIOTHYECKUX MTPOIIECCOB.
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42. Ponb KUCIOpOa M METOIBI MIOJTYYCHUSI KUCIOPO/Ia U a30Ta
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Ipunoowcenue 2
TunoBble 3a1aHUsI K KOHTPOJbLHOH padoTte
Tema 1 TepMoanHaAMUYecKHe OCHOBBI MPoLeccoB TpaHchopManuu Temjaia
Heab: CryaeHTbl IOJKHBI YMETh COCTaBISITh YpaBHEHHE TEIJIOBOIO M AKCEPreTUYeckoro OaiaHcoB
CHCTEMBI, TPOU3BOAAIICH XO0JIOI; ONpPEAEATh 3HaueHne K03 duumenta paboTocnocoOHOCTH TeIia; yMeTh
MOCTPOUTH Ipaduk U3MEHEHUs KodPduireHTa padoTocnocoOHOCTH TEIIa B 3aBUCUMOCTH OT TeMIIepary-
PBL
3agaum 151 3aKperUIeHNsi MAaTepHAJIA 110 IAHHOI Teme
3anaya 1.1. Paccumrars 1 10 NOMy4eHHBIM JAHHBIM B KOOP/WMHATAX 7, — 7' IIOCTPOMTH IpapuK n3meHeH st Koa(du-

LIEHTa PabOTOCTIOCOOHOCTH TeIUIa 7, B 3aBUCHMOCTH OT Temrieparypbl T B urrepsarie ot *° 1o 0 K. 3a remnieparypy okpy-

arortient cpertbl Toe mprHsTh 293 K. i1 pacyera 1esecoo0pasHo 3aarkes CASTyOIMMMA 3HAYCHUIMHA T =10% 10> 10*
5*10% 3*10% 10%; 800; 600; 400; 200; 150; 100; 50; 30; 10; 5; 3;2; 1;0,1 K.

3agaya 1.2. OnpeneniTs, BO CKOJIBKO Pa3 yACTbHAs SKCEPIHsl XOJIO/, TOTYYEHHOTO MPY HOPMATHHOW TeMIIepaType
YKUJIKOTO TeyTHst, OOJBIIIE YIRNTBHOM SKCEPIUM XOJO/IA, TIOTyYEHHOTO IPY HOPMATHHOM TeMIIEpaType: a) KUIKOrO BOIOPOTIA;
0) JKHJIKOTO KHCIIOPO/IA; B) YKUIKOTO aMMHAKA.

3anaya 1.3. CocraBuTh TEIUIOBOI M SKCEPreTHHUeCKNA OTAHChI CHCTEMBI, TIPOM3BOIIAIICH XOMOZ IpH Temrieparype -20
°C B komaectse Qq =25 kBT, u onpenermts ee KIT/] ecr m3BecTHO, uto niotpebisiemast MorHocTs N=12,5 kBT. U3 crctemsl
otBomMTCs 3HEPIYs Qr B BUIE Terwia ¢ KodhpuImeHToM paboToCIioCOOHOCTH T, = 0,032.

3anaya 1.4. OnpenermmTs, KakiuM 00pa3oM 1 HACKOTBKO M3MEHHTCS YEIbHAs! SKeeprust XJanareHTta R-12, kotopeiii mpu
nariernn p = 0,15 MIla B ucriapuresie XOMOMMIBHON YCTAHOBKY TIEPEXOUT M3 SKMIIKOIO COCTOSIHMSL B COCTOSIHHE CyXOIO
HaCBIIIICHHOIO 1apa.

3anaua 1.5. Onpenenuts, Kakoe KOMMUeCTBO SKCEepriu (paboThl) HAMO MOBECTH K BO3AYXY B UICATHHOM MPOLIECCE, UTO-
6b1 ripu narnennn 0,5 MIda niepeBectr ero u3 rasoodpasHoro cocrosHus rpu T = 293 K B aByxdazHoe coctostHue nap —
JKUIKOCTB C cofiepkanrieM 80%o KUIKOCTH.

3anaya 1.6. OnpenemuTb, BO CKOJIBKO pa3 YMEHBIIUTCS padoTa B UICATHHOM TEIUIOHACOCHOM IMKJIE, TIPOM3BOISIIIEM
Terwio Ha yposHe 80 °C, ecru TeMIieparypa Teriootiarduka m3mensiercs ¢ 293 1o 303 K.

3anaya 1.7. Onpeneymrs XapakTep U OMMOKyY TpH TiozicueTe KoapuimeHTa paboToCIIOCOOHOCTH XOJIOIa TIPH HEr30-
TEPMUUECKOM OTBOJIE TETUIA, €CITH JISHCTBUTENTBHBIN MPOLIECC 3aMEHSAETCs JIMHEHHBIM (CM. prc. 1.1) TpH ClIeTy oImx yCIIoBU-

six: a) Tur =90 K, T,o =80 K; 6) Thi=30 K, T, =20 K; B) T = 14 K; Tio =4 K. Bo Bcex Tpex cinydasix npussts Toc =293 K.
Tema 2 Ilapo:kHIKOCTHbIE KOMIIPECCHOHHBbIE TPAHC(OPMATOPHI Telia (X0J10AHJIbHbIE U TelJ10-
HACOCHbIE YCTAHOBKH)

Heab: YMeTh onpeneniats OCHOBHbIE TEPMOJAMHAMUYECKUE XaPAKTEPUCTUKH MAPOKUIKOCTHBIX KOM-
IIPECCUOHHBIX TpaHC(HOPMATOPOB TEIJIa, HA OCHOBE MapaMeTPOB padOYero areHTa B XapaKTEPHBIX TOYKAX
CXEMBI, OTIPEJICIICHHBIX 10 |S - AuarpaMme.

3aauu U151 3aKpeILIeHNsi MaTepuasia 110 IAHHOI Teme

3agaua 2.1. OnpeaenuTs TEIUIOBYIO HATPY3KY OXJIaJAUTENS KOMIPECCHOHHON XOJIOIUIbHON yCTaHOB-

KU ¢ pabounM areHToM R-12. Pacuetnas xonomonpousoautenbHocte Q,= 100000 xkan/u = 116,3 xBr;

temriepatypa ucnapenus to= -10 °C; temnepatypa konaencanuu tk = 40 °C; xyagareHT MOHUKAET CBOIO
TeMIepaTypy B oxyaautene Ha At =30 °C.

3agaya 2.2. OnpenenuTs TEIUIOBYIO Harpy3Ky OXJIaJUTENs aMMHMAYHOM KOMIIPECCMOHHOM XOJIOIMIIb-
HOW ycTaHOBKH. PacueTHas xosomponponsBoauTeibHOCTh Q0 = 30000 kkan/g = 34,9 kBT; naBieHue B uca-
putene po=0,8 MlIla, naBnenue B konneHcarope px = 1,8 Mlla; xnagareHT B oXJaauTesNe MOHUKAET CBOKO
temneparypy Ha At =40 °C.

3anaua 2.3. OnpenenuTs yaeIbHBIN pacxo MIEKTPOIHEPTHH HA BBIPAOOTKY €AMHUIIBI X0JI0/1a, XOJIO-
TUIIBHBIA Koa(uiuent u skcepreruueckuii KIIJI kommpeccMOHHON — YCTaHOBKM XOJIOJOMPOU3BOIM-
tenbHOCThI0 Qo =3000 kkan/4 = 3,45 kBT. Xomox npousBoautcs mpu ty = -30 °C; BHYTpEHHSS MOITHOCTb
komrnpeccopa Ng = 1,8 kBt. BuyTpennuit anuabatuslil u snexrpomexanndeckuit KITJ[ kommpeccopa co-
OTBeTCTBEHHO paBHbl 77; =0.8 u 1, =0.85.

3anaua 2.4. Temneparypa HU3KOTEMIEPATYPHOTO TEIUIOOTIATYMKA B KOMIIPECCHOHHON TEIIOHACOC-
HOil ycraHoBke o= -5 °C, Temmneparypa konaeHcanuu tk = 80 °C; KILJ] ycranosku 77, = 0,45. Onpene-
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JUTHh KOA(PHUIMEHT TpaHCcHOpMalMi M YAETbHBIN pacxoj 3JMEKTPOIHEPTHH HA €AWHUILY MOJIYyYEHHOTO
TeIuIa.

3agauya 2.5. Paccuntarh cXeMy OJHOCTYIIEHYATON XOJIOAMIBHON KOMIIPECCUOHHON YCTAHOBKH C OXJIa-
JUTEIIeM Tepe]l PeryupyIOIUM BEeHTUIIEM, ONPEIeINB apaMeTphbl B XapaKTepHbIX Toukax cxeMbl. Cocra-
BUTh DKCEPreTHUECKUI OanaHC yCTAaHOBKM U M300pa3uTh ero rpaduuecku. Ha ocHOBe sKcepreTHuecKoro
6ananca onpeaenutsh KI1/I ycTaHOBKH U IOTEPH 3KCEPrHH B OTICIBbHBIX €€ dleMeHTax. MIcXxoiHble TaHHbIe
JUIS pacdera: XJaJareHT -aMMHaK; XoJjogornpousBoautenbHocte Qo ~1160 kBt; Temneparypa xmagonocu-
TeJd Ha BXOJie B ucnapurelb ty = -18 °C 1 Ha BbIxoje u3 Hero tw = - 26 °C; TemnepaTypa oXJIaxKIaromiei
BOJIbI Ha BXoJie B KOHAeHcaTop txx= 20 °C u Ha BeIxoze u3 Hero tz1 = 29°C. B oxyagurens nopaercs apre-
3MaHCKasg Bojaa B KommdectBe Gp=5 T/4 ¢ Temmeparypoi Ha BXoAe tn2=10 °C. MuHMManbpHas pa3HOCTh
temnepaTyp B ucnapurene At = 4 °C u B xongencatope At = 6°C, koHe4Hass MHHMMaJlbHas Pa3HOCTb

TeMneparyp B oxiagutene At~ 5°C.

Buyrpennunii aguabatHeiii u snextpomexanuueckuit KIIJ] kommpeccopa paBHBI COOTBETCTBEHHO
7, =08un, =09

3apava 2.6. PaccuutaTth cxemMy OJIHOCTYNEHYATON KOMIPECCUOHHON XOJIOAWIBHOW YCTAaHOBKH C pere-
HEPATHUBHBIM TEIUIO0OMEHHUKOM. OIpeneanTh TEIIOBbIE HATPY3KH ammapaToB, MOIIHOCTh KOMIIPECCOPA,

xonoamtbHbINA Ko durment u KI1/[ ycraHoBKH.
Pacuernas xononornponsBoauTeibHOCTh Qo = 21 KBT; TemmepaTypa oxiaxaaeMoro Bo3ayxa Ha BXOJIe
B ucnapureib tu1 = -15 °C u Ha Bbixojzie u3 Hero tho= -22 °C; TeMneparypa OXJa)Jarolleil BoJIbl Ha BXOJE
B KoHJeHcaTop t:2=20 °C u Ha Bbixoae u3 Hero t1 = 25 °C. XonoauwibHbii areHT — Xjian0H R-12. Koneu-
Has pa3sHOCTh Temmepatyp B ucnapurene At,= 3°C u B konnencarope At =5 °C. BHyTpennuii aqnabat-

HbIH 1 nexTpomexannyeckuil KI1J] kommpeccopa coorBeTcTBeHHO paBHbl 77, =0.8 u 77, =0,9.

3anpayva 2.7. Paccuurarh cxemy OJAHOCTYIIEHYATOM KOMIIPECCUOHHOM XOJIOAWIBHOW YCTAHOBKHU C OXJIa-
JUTEIIEM, OTIPEAEIIUTh apaMeTphbl B XapaKTEPHBIX TOUKAaX CXEMBbI U TEIJIOBbIE Harpy3ku annaparon. Cocra-
BUTH SKCEPreTUYEeCKUil OalaHC YCTaHOBKU U M300pa3uTh ero rpaduyecku. Ha ocHoBe GanaHca onpenenuTthb
KIIZl ycTaHOBKM ¥ IOTEPHU IKCEPTUH B OTIEIBHBIX JJIEMEHTAX.

Hcxoanbie nanHble Ui pacyeTa: XouoAonpou3BoauTenbHocTh Qo = 1160 kBt; Temneparypa xnamgoHo-
CUTeld Ha BXoJie B ucraputelsb ty1 = -18 °C u Ha BbIxojie U3 Hero tHz= -25 °C; TemnepaTrypa oxJiaKaaromnien
BOJbI Ha BXoJie B KoHAeHcaTop tx=20 °C u Ha Bbixoae u3 Hero tz1 = 30 °C. XonoauibHbIA areHT — aMMHU-
ak. B oxmazuTens mopaercs apTe3snaHcKas BoJa C pacrojaraeMelM gebutom G,= 5 T/4 npu HadanbHOU

temmepatype tho2=10 °C. Koneunas pazHocts Temnepatyp B ucnaputene At, =3 °C u B konaeHcarope Af,
=5 °C, B oxuagutene At, ~ 15 °C. Buytpennuii annabatuslil u anexrpomexannueckuii KI1/1 kommpecco-

pa cooTBeTcTBeHHO paBHbl 77; =0.8 u 77, =0,9.

3anaua 2.8. OgHoCTyIeHYAThIM KOMIIPECCUOHHBIN TETUIOBOM HACOC UMEET TEIIONPOU3BOIUTEILHOCTD
Qs~ 70 kBt. B kayecTBe MCTOYHMKA TeMIa HU3KOTO MOTEHIIMAA HCIIONIb3YEeTCs peyHast Bojia ¢ TeMIIepaTy-
poil Ha Bxozae B ucnapurens tyi= 6 °C u Ha Bbixoae u3 Hero tz = 1 °C. TemnepaTtypa cereBoil BOAbI Ha
BXOJIe B oxjaautensb tho = 30 °C, a Ha BbIxozae U3 koHaeHcaropa ts2 = 75 °C. KoneuHas pa3HOCTb TeMIiepa-
Typ B ucnapurene At,=3 °C, B konaeHcarope At,=5 °C u B oxnagurene At, = 7 °C. Pabouuii areHt R-

21. Buyrpennmii ammabatHbiii u anektpomexannueckuii KIIJ[ kommpeccopa paBHBI COOTBETCTBEHHO
17, =08 u n,,=09. Onpenenuts TEIIOBbIE HArPY3KU aNIapaToB, MOIIHOCTh KOMIIPECCOPA, YAEIbHBIH

pacxoj sHepruu, kodduuueHt tpanchopmarmu u KI1J[ yctaHoBKH.

3agaua 2.9. OpHOCTyneHUYaTass KOMIIPECCHOHHAs TETUIOHACOCHAsI YCTaHOBKa, paboraromias Ha R-21
uMeeT TemonpoussoauTenbHocTh Qs~10° kKkan/u=1163 kBT. B ucmaputens ycTaHOBKH TOJAETCs pedHast
BOJIa ¢ TeMrneparypou tyi= 8 °C, a BeIxoauT nu3 ucnaputens ¢ tox = 2 °C. TemnepaTypa TEIIOHOCUTENS Ha
BxoJie B oxnaaurens tgr=40 °C u Ha Beixoze u3 Hero t;1= 70 °C. KoHeuHas pa3HOCTb TeMIlepaTyp B UCHa-
purene At =4 °C, B xongencarope At, =5 °C u B oxsagutene At, = 10 °C. BuyTpeHnHuii annabaTHblil

u snexkrpomexanndeckuit KI1J[ komnpeccopa paBHbI cootBercTBeHHO 77, = 0,78 u 17, =0,9. Onpenenuts

TEIUIOBBIE HATPY3KH ammapaToB, MOIIHOCTh KOMIIPECCOopa, YAENIbHBIN pacxoi 3Hepruu, KodpQUIUEHT
Tpanchopmaruu 3Hepruu u 3xceprernueckuii KI1/1.
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3angaya 2.10. Onpenenuts S)KOHOMHUIO TOIUIMBA IPU MCIOJIb30BAHUU ISl OTOIIEHUS TEMJIOHACOCHOM
YCTaHOBKH BMECTO KOTenbHOU. TeroBas Harpy3ka Qe=5000 kBt. Koaddurnuent tpancopmanuu termna
B ycraHoBke 4= 4. KIIJl anextpocereit 77, = 0,95 u xorensnoit 7, = 0,8.

3agauya 2.11. OnpenenuTs SKOHOMHUIO TOIUIMBA MPU UCHOJIb30BAHUM JJISl OTOIUIEHUS TEIUIOHACOCHOM
YCTAaHOBKH IO CpaBHEHHUIO C TeriocHabxkeHneM ot TOL] mpu termoBoit Harpyske Q=10 I'kan/u = 41,9
I'JIx/4. Koapdunuent tpanchopmanuu temna g = 9. YaensHslil pacxoa tormusa Ha TOL Ha BeIpaOOTKY

tera b/”* = 53 kr ycnosnoro Tommuea/I'kan=12,7 kr yciosroro tormsa/I' k. [Ipy kakoMm 3HaYEHUH

KodpdunrenTa TpanchopManuy Tersia TEIUIOHACOCHOH YCTaHOBKM OyleT paBHOAPKOHOMHYHOW paboTa
THY u TOL?

3apgaua 2.12. Onpenenuts K03dduimenT tpanchopMaliu, 3aTpary HEPTUU U SKOHOMHIO TOIUIMBA
[P MCIOJIb30BAHUN TEIUIOHACOCHOM YCTAaHOBKH JUIsSl TEIUITMYHO-TIAPHUKOBOTO X03siicTBa. B kauecTBe uc-
TOYHHMKA TeIIa HU3KOro MOTEHIMaNa ucnoyb3yercs Boja ¢ t= 25 °C, cOpacsiBaemasi MpOMITPEATPUITHEM.
Tennoas Harpyska Qg=7,17 I'kan/u = 30 I'[x/4.=8337 kBT npu t;= 70 °C. 4nciio 4acOB UCIIOJIb30BAHMS
ycraHoBkH 5500. Xnanarent — R-21. MuHuManbHas pa3HoCcTh Temneparyp B KoHzaeHcaTtope At, =5 °C.

TeMIepaTypa xuajnarenra nocie oxnaaurens t, = 45 °C u B ucnapurene to= 7 °C. MuHMManbHas pas-
HOCTh TemnepTyp B ucnaputene At =8 °C. Ileperpes xmanarenTa B ucnaputene cocrapuser At =5 °C.

Tema 3 DHepreTuyecKkne XapaKTePUCTHKN HATHETATEJILHBIX H PACIIMPUTETbHBIX MAIIINH
TpaHchOpMATOPOB TeIJia
Heanb: CTyneHT 10JKEH YMETh MOJ0MPAaTh KOMIIPECCOPHI sl XOJIOAWIbHBIX YCTAHOBOK, OINPEAEIATh
X 00BEMHBIC M SHEPreTHYECKUE KOAD(DUITMCHTHI.
3aauu U151 3aKpeIuIeHNsi MaTepUasia 110 IAHHO Teme
3agaua 3.1. [logoOparh MOPIUIHEBOW KOMIIPECCOp I aMMHAYHON XOJIOAUIBLHOM YCTAHOBKH, OMpee-
JHB ero 0OBEMHBIN 1 SHepreTudeckuii Ko ummentsl. [lapamerpsr BcacsiBanus: p1=0,15 Mlla, t1=-25 °C,

3
v, =0,78M 4 S JaBnenue narueranus p2=1,2 Mlla, remneparypa konaeHcamnuu =30 °C, pacuetHas o0b-

3
€MHasi IPOU3BOAUTENBHOCTD V = 45M 4 . IIpunsare ¢=0,03, 4,, =0,98 m=10.
3anaua 3.2. IlogoOpath NOPIIHEBON KOMIPECCOP XJIAJOHOBOW XOJIOAMIBHON YCTaHOBKH, OIPE/IEIIUB

ero o0ObeMHBIH U 3Heprernyeckuil koagouiuentsl. [lapamerpsr BcacbiBanus: p1=0,095 Mlla, t1=10 °C,

v, =01875 M%g. Temneparypa konnencauuu =30 °C, temnepatypa ucnapenus t,= -30 °C. laBnenue

HarHeTaHus px=0,75 Mlla. PacuerHas oObemMHas IpPOU3BOIUTENBHOCTh V, :35M%. [Mpunsare ¢=0,04,
A,=098 m=10.

3anaua 3.3. [logoOpaTh MOPIIHEBOW KOMIPECCOP MIJIsi aMMHUAYHON XOJIOAUIHLHOM YCTAaHOBKH, OTIPEIe-
JUB ero oObeMHBIH U sHepreTnueckuil korpduuuentsl. [lapamerps! BcackiBanus: p1=0,134 Mlla, t1=-28

3
°C, v, =0,88M 4 - Hasnenue Harneranus p2=1,38 MIla, remneparypa konaeHcamuu t=35 °C, pacuerHas

o0beMHas mponsBoanTenbHOCTE V,, = 290 M% . IIpunsare ¢=0,03, 4,, =0,98, m=10.

3anaua 3.4. Onpenenuts 00beMHYIO MPOU3BOANTENBHOCTh V U MHAUKaTopHbIM KIIJ[ 77, BepTukans-
HOT0 NpsAMOTOYHOro Kommpeccopa ®B-85 mpu crnenyromux yCaoBHsIX: 4acTOTa BPAIIEHMs KOJEHYATOrOo
Banga N = 720 00/MHH, KOJIMYECTBO HUIUHAPOB Z = 2, X0z nopiuds | =130 mm, auamerp ummuagpa D = 190
MM, koddduimeHt BpenHoro mpoctpanctBa ¢=0,02, cTeneHb CKaTHs XiagareHta 7 =0, KodhduiueHt
miotHoctH A,,=0,97, mokas3arens MoauTponsl pacmmpenuss M =10. YciaoBus paboTel KOMIIpeccopa CTaH-
naptasie — to = -15 °C, =30 °C.

3apauva 3.5. Onpenenuts 00beMHYI0 Ipou3BoAuTeNbHOCTS V 1 unaukaropusiit KIIJI 7, Y-o6pasHoro
HEINPSAMOTOYHOTO KoMIipeccopa @Y-40 npu craeayromux yCIOBHAX: 4acTOTa BpalleHUsT KOJIEHYATOro Baja
N = 960 00/MUH, KOIMIECTBO HUIUHAPOB Z = 4, xox nopuHs | =70 MM, quamerp muaunapa D= 100 MM, ko-
s¢durment Bpeanoro npocrpanctea ¢=0,04, cTeneHb CKaTUS XJaJareHra 7 =95, KO3(QOHUIUESHT MIOTHO-
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cru A, =0,98, mokasatens moauTpomsl paciupenns m =1,0. YcaoBus paboTel KOMIIpeccOpa CTaHAapTHBIE
-to=-15 °C, =30 °C.

3apauva 3.6. Onpenenuts 00beMHYIO Ipou3BOAUTENBHOCTE V 1 uHaukaropHsiilt KIIJ 7, Y-o6pa3Horo
NpsAMOTOYHOTO Kommpeccopa @YVY-350 npu ciienyronmx yciaoBUAX: 4YaCTOTa BPAILIEHUSI KOJIEHYATOTrO Bajia
n = 720 00/MuH, KOAMYECTBO LMAMHAPOB Z = 8, xox mopuHsa =130 MM, guamerp muauuapa D= 190 mm,
k03¢ durment BpeaHoro npocrpanctsa ¢=0,01, creneHp cxkatust xnagarenta 77 =8, Ko3(pGHUIHUEHT TUIOT-
Hoctu A, =0,96, nokasarens NOIUTpoInbl pacmupenus M =1,0. YcaoBus paboTel KoMIpeccopa cTaHIapT-
uele - {o=-15 °C, t,=30 °C.

3apauva 3.7. Onpenenuts 00bEMHYIO Ipou3BoaAnuTenbHOCTh V 1 nHaukatopuslii KIIJ[ 77, Beprukais-
HOTO HENPSIMOTOYHOTO OeccaJbHUKOBOro Komiipeccopa @B-6 mpu crieayrommx yCIoBHSIX: 4YacTOTa Bpa-
IIEHKsT KOJIEHYAToro Bajia N = 1440 06/MuH, KOJIMYECTBO LHUIMHAPOB Z = 2, X0 nopuiHs | =50 MM, quamerp
mwmaapa D=67,5 mm, koaddunment Bpearoro npocrpanctsa ¢=0,03, cTeneHb cxKaTus XJagareHra 7 = 7,
kodpduiment miotHoctd A,,=0,98, mokaszarens nonuTponsl pacmmpeHus m=21,0. YciaoBus paboThl

KoMIIpeccopa crangapTheie - o= -15 °C, t,=30 °C.

Bonpockl K KOHTPOJILHOM padoTe

MK-1 (Bnaxers)
1. CucreMbl IPOU3BOACTBA U PACIIPENEICHNS HCKYCCTBEHHOTO X0JI0/a.
2.O71eMEHThI CUCTEMBI KIIPOU3BOJICTBO — KOMMYHHKALIMSI — IOTPEOUTENb» U UX B3aUMOCBS3b.
3.TpeboBaHus K XJ1aJ0areHTaM U TEMIIEPaTypHbIM YPOBHSIM X0JI0AA.
4. 1leHTpain30BaHHBIN U AELEHTPAIN30BaHHbIN CIIOCOOBI IPOU3BOACTBA X0JI0/1a; MaclITa0bl U 00Ja-
CTH X YIKOHOMUYECKOTO IPUMEHEHMUSI, UCIIOJIb3YEMBIE TUIIBI XOJOIUIbHBIX YCTAHOBOK.
5.Pacyer TeXHOJIOrMYEeCKUX CXEM ITPOU3BOJICTBA X0JIOAA, METOIMKA pacueTa OCHOBHOTO U BCIIOMO-
raTe’abHOTO 000PYAOBAHMS XOJOAMIBHBIX CTAHIIUN, UX KOMIIOHOBKA, XpaHEHHE U TPAHCIIOPT XJIa10-
areHTOB U XJIaJI0OHOCUTENIEH.
6.CxeMbl, HUKJIBI, TApaMeTPhbl U METO/IMKA pacyeTa XOJIOAUIbHBIX YCTaHOBOK.
7.XapaKTEpUCTUKH XOJOUIbHBIX YCTAHOBOK HA HEPACUETHBIX PEKUMAX.
8.CucteMbl U yCTaHOBKM 0OOecCTeueHHs NPEeANpUsATHI MPOAYKTaMH paciipe/leIeHUs BO3yXa.
[Toxazarenu CIIPD u XapakTepUCTUKHA SHEPTOHOCUTEIIEH.
9.00600111eHHbIE TOKA3aTeIN U XapaKTEePUCTUKU CUCTEM IPOU3BOJICTBA U paclpeieeHUs] SHEPTOHO-
cuTesel mpoMbllUIeHHbIX npeanpustuil (CIIPOHIII).
10.PexuMbI MPOU3BOICTBA M MTOTPEOICHHUS YHEPTOHOCUTEIIEH.
11. XapakTepucTuka SHEPrOHOCUTEIIEH.
12.MeTtonapl TepMOAMHAMUYECKON U TEPMOIKOHOMHYECKOW OIIEHKH CHCTEM.
Pexomenyemas nutepatypa [3. ¢.204-236].
13.Cucrembl NpoU3BOJCTBA U PACIIPE/IEICHUS CKATOIO BO3AYXA.
14 .XapakrepucTuka noTpeduTenel ckaToro Bo3ayxa Ha MpenpUsTUsIX Pa3InYHbIX OTpaciel mpo-
MBIIIEHHOCTH I10 pacxoJam, AaBICHUSIM, PeXUMaM NOTPEOICHUS U JPYTUM XapaKTEPUCTHKAM.
15.Tunsr u TexHOMOTHYECKHE cXeMbI KoMIpeccopHbIX ctanmuil (KC) mist BBIpabOTKHM CXaToro BO3-
nyxa. Komnonoska KC.

MK-2 (Bnaxers)
16. CxeMbI BO3yXOITPOBOJIOB MPH IIEHTPATN30BaHHON CHCTEME MTPOM3BOJICTBA CKATOTO BO3yXa.
17.TIpoxnaaka BO3LyXOMPOBOIOB.
18.Tunsl 1 OCHOBHBIE MIOKA3aTEIN KOMIIPECCOPOB IS BRIPAOOTKHU CKAaTOTO BO3/AyXa.
19.060cHOBaHKE BBIOOpaA THIIA U YUCIIa KOMIIPECCOPOB; BEIOOP MPHBOJIa KOMIIpEeccopa.
20.MeTo/BI pery1upoBaHusi KOMIIPECCOPOB HA KOMIIPECCOPHOW CTAHLIMU.
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21.Bo3ayxomnpoBosl. MeTobl pacueTa BO31yXOIMPOBOIOB.

22.BcnomorarenbHoe 000py0BaHUE KOMITPECCOPHBIX CTAHIUI: KOHCTPYKIIHS, XapaKTEPUCTUKU U
METO/Ibl pacuerTa.

23.TunoBble KOMIIOHOBOYHBIE PELICHHS] KOMIIPECCOPHBIX CTAHILIUM.

24.0cob6eHHOCTH KOMIIOHOBKH KOMITPECCOPHBIX CTAHIIUI pa3IUYHbBIX IPOU3BOJICTB.
25.0OHepreTUYecKne 1 YKOHOMUYECKUE TIOKA3aTeNIM KOMIIPECCOPHBIX CTAHITHA.

26.Y4et BBIpaOOTKH CKATOTO BO3/[yXa M HOPMHPOBAHKE PACX0/I1a DJIEKTPOIHEPTHH HA €TO MPOU3-
BOJICTBO.

27.CucTtemMbl TPOU3BOJCTBEHHOTO BOJAOCHAOKEHUS

28. Kimaccudukanus cucteM IpOU3BOACTBEHHOTO BOJIOCHAOKEHUSI.

30.IToTpebuTeny TEXHUIECKON BOJIBI.



Ilpunoscenue 3
Tematuka 1a60paTOpHBIX padoT
Baagers (IIK-1)
JlabopaTtopHnast pabota Nel. Bo3ayxopacnpenenutenbabie ceTu. McnbiTanuss BEHTUIISIIMOHHOM
YCTaHOBKH.
JlabGopaTtopHnast pabota Ne2. McnibITaHus LIUKIOHA
JlaboparopHas padota Ne3. HacocHble ctaniiuu npu padoTe B MapajijieIbHOM U I1OCJIeI0Ba-
TEIHHOM PEKUME
JlaboparopHnas padota Ned. Onpenenenue noTepp AaBJIeHUs HA Ta30MCIONIB3YIOLIEM 000py10-
BaHUU
IIK-2 (BiaageTn)
JlaboparopHuas pabota Ne5. Pacuer u mooop XOIOAMIEHOTO 000PYIOBAHHMS.
JlabopaTtopHnas pabota Ne6.Crucrema obecrieueHus IPEANPUATHNA TPOTYKTaAMH pa3IieiIeHUs
BO3ayxa. E€ ee oCHOBHOE M BcrioMOrarenbHoe 000pyI0BaHHEe, METOJIMKA €To 10100pa, pacuera U pe-
KHUMBI DKCIUTYaTaIllH, a TAKKE XapaKTEePUCTUKU OTITYCKaeMOU MPOITyKIUH.

Bomnpocs! k 1adbopaTopHbIM padoTam
MK-1 (B1ageTn)
1. O6opynoBanue cUCTEM 00OPOTHOTO BOAOCHAOKEHHS.
2.ConeBoii 6banmanc. MeTobl OXJIaXACHUST 000POTHON BOJIBI.
3.0cHOBHBIE THIIBI OXJaanuTenel. KOHCTpyKIMH, TOCTOMHCTBA M HEAOCTATKH.
4.04uCTKa CTOYHBIX BOJ], CXEMbI, 000pYyI0BaHUE.
5.HacocHble cTanimm cucTeMbl BOJJOCHAOKEHHS.
6.CucteMbl TOIUIMBOCHAOKEHUS IPOMBIIUICHHBIX TPEITPUSATHIA.
7.MeTo/IpI OTIpe/IeIICHUs YaCOBOM M CyTOYHOW MOTPEOHOCTH B TOIUIHBE.
8.HopmaTtuBHbIle TpeOOBaHUs K BETMYMHE €r0 HEOOXOAMMOTrO 3araca Ha CKJIagax MpeanpusTs.
IIK-2 (B1ageTsh)
9. XapakTepuctruka nmorpeduTeNeil TBepIoro TOIUINBA; UX TPEOOBaHUS K MapKe U KaueCTBY
TBEPJIOTO TOILJIMBA; METO/IbI OIIPEJICIIEHUS TOTPEOHOCTH B TOILIHBE.
10.Hcnonp3oBaHne Ma3yTa B IPOMBIIIICHHOCTH.
11.Cuctemsl TpaHCTIOPTA, XPAHEHUS U TIOJIA4YH KUAKOTO TOTLIMBA.
12.T"'a3000pa3Hoe TormBo. Macmradbl TOTpeOIeHUS Ta3a POMBIIIIICHHBIMA TPEANPUSTHIMU.
13.T'a30BbIe KOMMYHHKAIIUH, PETYIUPYIONIAs U paclpeieuTeNbHas annaparypa. ['a3oxpaHu-
JUIIA.
14.Pacuer razopacnpezeneHus.
15.TexHuka 6€301MacHOCTH B Fa30BOM XO3SIIICTBE MPOMBIIIIEHHOTO MPEANPUATHS; MEPOIPHUS-
THS 110 OXpaHe OKPYKAIOLIEH CpeIbl.
16.BcriomorarensHoe 000py10OBaHHE KOMIIPECCOPHBIX CTAHITHA: KOHCTPYKIIHS, XapaKTePHCTH-
KU U METOJIBI pacuerTa.



