MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 06paBOBa'I‘€JIhHOﬁ [porpaMmabI
BBICILIETO 06p330BaHMﬂ - IIpOrpaMMmbI ClICIHAJIUTETA
110 CIIELHUAILHOCTH
26.05.06 Dkcruryaranus CyJ0BbIX SJHEPIeTUYECKUX
YCTaHOBOK,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUIT)
Tumonunsim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

CyIIOBLIe ABUT'aTEC/IN BHYTPEHHETO CrOpaHusi

CnenuanbHOCTb: 26.05.06 DKcITyaTanus CYJOBBIX
SHEPreTUYECKUX YCTAHOBOK

Cnenmanmzanus: DKCIUTyaTanus CyZIOBBIX DHEPTETUYECKUX
YCTaHOBOK
dopma oOydeHuUs: Ounas
N

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJUHON
KOPIIOPaTUBHOI MH(OPMAILIMOHHON CHCTEMBI YIIPABIICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAIY

IIpocTas anexTponHas moanucsk, BeitanHas PYT (MUUT)
ID noxmucu: 1093451
IMommucan: 3aBenyromuii kadeapoit 3s10pos Bnagucnas
AnekcaHapoBuy
Jlara: 14.03.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

L[GJIBIO npernogaBanusd AUCHUIIIIMHBI «CYI[OBLIC ABUI'aTCJIIN BHYTPCHHCTO
CropaHus» ABJEICTCA IMMOATOTOBUTHL  CIICHUAJIMUCTA, BJIAACIONICTO OCHOBHBIMHU
ITOJOXCHUAMU TCOpUHU I[BHFaTeJIeﬁ BHYTPCHHCTO CropaHmus, YMCIOIICTO
HCIIOJIb30BATh 3TU 3HAHUSA IJIs1 PCHICHHA ITPAKTHYCCKHX 3a/la4, OCBAMBATb HOBLIC
THIIBI HBHFaTeHeﬁ, OOCHHUBATL HX OJSHCPro-3KOHOMHUYCCKUC XAPAKTCPUCTHKH U
oOecrneynBaTh UX OIITUMAJIBHYIO JKCILTyaTaluLo.

3aﬂaanI/I JAUCHUITIINHEBI ABJIAIOTCA:

- UI3YUHUTHb TCOPHUTIO pa6oqero mponecca, ra3oo0OMeHa u HaJIayBa,

- H3YUYUTb MCTO/JbI, IIO3BOJIAIOIIMC OLCHHWBATL M OIITHMH3UPOBATDH pa60Ty
CHCTECM TOIIJIMBOIIOAAYH U BOSI[YXOCH36)K€HI/ISI;

- HAYYUTb II0Jb30BATLCA COBPCMCHHBIMH CpPCACTBAMU HMCCICIAOBAHHUA U
AUAIrHOCTHKH ITPOHCCCOB CYIOBBIX I[I/I3CJIef/'I.

2. Ilnanupyembie pe3ynbTaTbl 00y4eHUS O TUCHUILTUHE (MOIYIIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-2 - CrnocobeH MpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHHKEHEPHbBIE
3HaHWs, aHATUTUIECKIE METO/IbI B TPOPECCHOHATBHON AeSITETbHOCTH;

OIIK-3 - CriocoOeH mpoBONTh U3MEPEHHs W HaOMIOAeHNs, 00pabaThiBaTh U
MPEJICTaBIISITh SKCTIEPUMEHTAIILHBIC TaHHBIE;

IIK-5 - CnocobeH BbINOJHATH O€30MacHbIE M aBapUHBIE MPOLIETYPbI
HKCIUTyaTallMM MEXaHU3MOB JIBUTATEJIbHOM YCTAaHOBKHM, BKJIIOYAs CHCTEMBI
YIPaBJICHHUS;

IIK-6 - CriocoOeH oCyIIeCTBIATh MOJATOTOBKY, KCILTyaTalnio, OOHAPYKEHUE
HEUCIPAaBHOCTEN U Mepbl, HEOOXOIMMBIE MJisi TPEAOTBpAILlEHUs TNPUUMHEHUS
MOBPEXKACHUN CICAYIONIMM MEXaHW3MaM W CHUCTeMaM YIpaBlIeHUs: |.riIaBHBIN
JIBUTATEh U CBSI3aHHBIC C HUM BCTIOMOTATEIbHBIE MEXaHU3MBI; 2. TAPOBOI KOTEN U
CBSI3aHHBIE C HUM BCIIOMOTATEJbHBIE MEXaHW3MBl M TapOBBIE CHCTEMBI; 3.
BCIIOMOTaTeIbHbIE IEPBUYHBIC IBUTATENIN U CBA3aHHBIE C HUMU CUCTEMBI; 4. Tpyrue
BCIIOMOTaTeNIbHbIC MEXaHU3MBI, BKJIIOYast CUCTEMBbI OXJIQXKICHUS,
KOHJAMIIMOHUPOBAHUS BO3AyXa U BEHTUIISILINM;

YK-2 - CnocobeH ympaBisTh MPOEKTOM Ha BCEX ATamax €ro XU3HEHHOTO
IUKJIA.

OOyuenue 1O aAMCHUIUIMHE (MOJYJIO) MpEArojaraet, YTo IO €ro
pe3ynbTatam o0ydaronmiics OyaeT:



YMmern:

IIPUMEHSITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX THUCIMIUIMH, CBA3aHHbIC
B MMPo(HeCCUOHAIBHOM S TEILHOCTH;

o0pabaTbiBaTh  DKCIIEPUMEHTAJIbHbIE  J@HHBIC, HHTEPNPETUPOBATH U
po(eCCHOHATEHO MPEICTABIIAT MOTYYCHHBIE PE3YIbTATHI;

UICHTU(UIIUPOBATh  CHUTyalld, TpEOyIoIue MPUMEHEHUS aBapuiHON
MPOIEAYPHI IKCILTyaTallUU JIBUTATEIIbHOM YCTAHOBKY;

3HaTh:

OCHOBHBIE  3aKOHbl €CTECTBEHHOHAyUYHbIX JTUCIUIUIMH, CBSI3aHHBIE C
1po(heCcCUOHATILHON JeSITEIbHOCTbIO;

CIOCOOBI U3MEPEHUH, 3aIIMCH U XPAaHEHUsI pe3yIbTaTOB HAOIIOACHUN, METO IbI
00pabOTKH U MPEACTABICHUS IKCIIEPUMEHTATBHBIX JAHHBIX;

MPUHIINIIBI O€30MaCHBIX MPOIEAYp IKCIUTyaTallud MEXaHU3MOB JIBUTATEIbHOM
YCTaHOBKH U CUCTEM YIPAaBIICHUS €IO0;

npaBmiia OE€30MaCHON SKCIUTyaTalliy JBUTATEIbHON YCTAaHOBKU M CHCTEM €€
yIpaBJICHHUS;

IpaBUJIa SKCIUTyaTallu JBUTATEIbHON YCTAHOBKU B aBAPUIHBIX CUTYAIIHIX;

IpaBUjia OCYLIECTBICHHUSI MOATOTOBKM K OHKCIUTyaTallMd W SKCIUIyaTalluu
TJIABHOTO JIBUTATEINS U CBA3aHHBIX C HUM BCTIOMOTATEIbHBIX CUCTEM;

nmpaBuiia ¥ 00J1a1aeT HaBBIKAMHU OCYIIIECTBIICHHUS MOATOTOBKH K AKCILTyaTaI[H
M OKCIUTyaTallid TapoBOTO KOTJIa W CBSI3aHHBI C HHUM BCIIOMOTAaTENIbHBIX
MEXaHU3MOB U TTAPOBBIX CUCTEM;

NpaBUjia OCYIIECTBICHHUSI MOATOTOBKM K OHKCIUTyaTallMM W OSKCIUTyaTalluu
BCIIOMOTaTENIbHBIX IEPBUYHBIX JIBUTATEJIEH U CBA3AHHBIX C HUIMH CHUCTEM;

IpaBUJia OCYILIECTBICHUS MOATOTOBKM M SKCITyaTallud CUCTEM YIIPaBJICHUS
BCIIOMOTaTeNIbHBIMU MeXaHHU3MaMm, BKJTIOYAst CUCTEMBbI OXJIQXKICHUS,
KOHJAMIIMOHUPOBAHUS BO3AyXa U BEHTUIISIIINM;

npaBWjia [Js TMPEAOTBpAICHUS TPUYMHEHHS TMOBPESKICHUA CHCTEMaM
yIpaBICHUS U MEXaHU3MaM, BKITFOYasl:

1. I'naBHBIN ABUTaTEIb U CBA3aHHBIE C HUM BCIIOMOTaTEJIbHbIE MEXaHU3MBl,

2. TlapoBoii KOTeT M CBSI3aHHbIE C HUM BCIOMOTAaTENIbHBIE MEXaHU3MbI U
NapOBbI€ CUCTEMBI;

3. BcriomoraTtenbHble IEPBUYHbBIC IBUTATENN U CBA3aHHBIE C HUMU CUCTEMBI;

4. Jlpyrue BCTIOMOTaTelIbHBIE MEXaHHM3MBI, BKIIIOUAsh CHCTEMBI OXJIAXKIICHUS,
KOHJAMIIMOHUPOBAHUS BO3AyXa U BEHTUIISIIINM;

Baanern:
HABbIKAMUA  NPUMEHEHUS  OCHOBHBIX  3aKOHOB  €CTECTBEHHOHAYYHBIX
JTUCITUTUINH, CBSI3aHHBIC B TPO(ECCUOHAIBHOMN JCSTEIHHOCTH;



HaBbIKaMU pabOThI C U3MEPUTENBHBIMU PUOOPAMH U HHCTPYMEHTAMH;

HAaBBIKAMU JKCIUTyaTallMu JBUTATEIIbHOM YCTAHOBKHU B aBAPUKHBIX CUTYalUsX;

HaBBbIKAMU OCYILECTBJICHUS NOATOTOBKM K DKCIUIyaTallud M JKCIUTyaTaluu
TJIABHOT'O JBUIATEJNS U CBA3aHHBIX C HUM BCIIOMOTATEIbHBIX CUCTEM;

HaBBIKAMH OCYILIECTBJIICHUS MNOATOTOBKHM K JKCIUIyaTallMM W JKCILTyaTalun
[IapOBOTO KOTJA M CBSA3AaHHBI C HUM BCIIOMOTaTEIbHBIX MEXAaHU3MOB M ITAPOBBIX
CUCTEM;

HaBBIKAMH OCYILECTBJIICHUS NOATOTOBKM K JKCIUIyaTallMM W JKCILTyaTalun
BCIIOMOTI'aTEJIbHBIX IIEPBUYHBIX JBUIAaTEJIEN U CBA3AaHHBIX C HUMU CUCTEM,;

HAaBBIKAMU OCYILECTBIICHUS NOATOTOBKU U IKCIUTyaTallMd CUCTEM YIIPaBJICHUS
BCIIOMOTaTEJIbHBIMU MEXaHHU3MaM, BKJIFOYAs CUCTEMBI OXJIAXKICHU,
KOHJINIIMOHUPOBAHUS BO3AYyXa U BEHTUISLUN;

HaBBIKAMHM HJICHTU(QUIIMPOBATh HEHCIPABHOCTU B CHUCTEMAaxX YIPABICHUSA U
MEXaHU3Max, BKJIKOYas:

1. I'naBHBIV NBUTATEINb U CBSI3AHHBIE C HUM BCIIOMOTATEIbHBIE MEXaHU3MBI;

2. IlapoBOii KOTENl M CBSI3aHHBIE C HUM BCIIOMOTATEJIbHBIE MEXaHU3MBbl U
[IapOBBIE CUCTEMBI;

3. BcnomorarenbHble IEPBUYHBIE JBUTATENN U CBSI3aHHBIE C HUIMU CUCTEMBI;

4. Jlpyrue BCOMOraTelbHbIE MEXaHU3MbI, BKJIIOYAs CUCTEMbI OXJIAXKICHMS,
KOHJIMIIMOHUPOBAHUS BO3AYXa U BEHTUISLIUY;

HaBblKAMHM  TPUHHMATh MEphl I NPEAOTBPAIICHUS  NPUYUMHEHUSA
MTOBPEXKIAEHNN CHCTEMAM YIIPAaBJIEHUS U MEXaHU3MaM, BKIIKOYas:

1. I'naBHBIN ABUTATENb U CBA3aHHBIE C HUM BCIIOMOTaTEJIbHbIE MEXaHU3MBI;

2. IlapoBOii KOTENl M CBSI3aHHBIE C HUM BCIIOMOTATEJIbHBIE MEXaHU3Mbl U
IIApOBBIE CUCTEMBI;

3. BcnomorarenbHble IEPBUYHBIE JBUTATENH U CBSI3aHHBIE C HUIMU CUCTEMBI;

4. Jlpyrue BCIIOMOTATENIbHBIE MEXAHWU3MBI, BKJIKOYAs CUCTEMBI OXJIAKICHHS,
KOHJIMIIMOHUPOBAHUS BO3AYyXa U BEHTUISLUY;

HaBbIKaMM  (OPMYJIMPOBATH B paMKax IIOCTABJICHHOW 1€ MpPOEKTa
COBOKYITHOCTD 3a]1a4, 00€CIIeYNBAIOUINX €€ TIOCTHKEHUE;

HaBbIKAMHU BbIOMpaTh ONTHMAJbHBIA CIOCOO pEIIEeHUs 3a]ad, YYUTbIBas
JEHCTBYIOLIUE ITPABOBBIE HOPMBI U U3BECTHBIE YCIIOBHS, PECYPCHI U OTPaHUYEHUS,

HaBbIKAMHU MyOJUYHO TMPEACTaBISeT pPE3yJbTaThl pEHICHUS KOHKPETHON
341441 MPOEKTA;

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O0uias TpyA0€MKOCTb JTUCHUIUIUHBI (MOYJIA).

O6miass TPyAOEMKOCTh JUCHHUIUIMHBI (Momayisi) coctaBisger 7 3.e. (252



aKaJeMHYeCcKuX yaca(oB).

3.2. O6bem pgucHuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss C  IeJarorM4ecKuMM  paboTHUKaMu ©  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBHUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne7 | Ne8

KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 110 | 30 80
B tom uucane:

3aHATHSA JIEKIHOHHOTO THIIA 42 10 32

3aHATHS CEMUHAPCKOTO THUIIA 68 20 48

3.3. O6bem aucHUIUIMHBI (MOAYNS) B (opMe caMOCTOSTENBHON paboThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
NEeAarornYecKuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
oOpa3oBaTeNpHOM  NIpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXYTOUHOM aTTecTalu cocTaBisier 142 akageMuyeckux yaca (OB).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYAILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOy4YeHUHU, 00bheM TUCHUIUIUHBI (MOIYJISI) MOXKET OBITh pPealn30BaH
MOJIHOCTBIO B (pOpME CaMOCTOSITENIbHOM pabOThl 0OOyYarOIIMXCs, a Takke B popMme
KOHTaKTHOM paboThl OOyYarolmMxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMM, TPUBJIEKAEMBIMHU K peaiu3alii 00pa3oBaTebHON MpOrpamMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALINH.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHME
/T

1 HpI/IHI_II/Il'[ HeﬁCTBHﬂ 1 OCHOBBI KOHCTPYKIIUU CYJOBBIX ,HH3CHCﬁ

PaccmarpuBaemble BOIPOCHI:

1.1. CxeMbl ¥ IPUHIMI AEHCTBHUS YEThIPEX U IBYXTAKTHBIX AW3elei. IHIuKaTOpHbIe JHarpaMMBbl U
JIarpaMMsl (a3 ra3opacipeeeHus.

1.2. KuHemaTuka KpUBOIIUITHO-IIATYHHOIO MEXaHU3Ma, IIyTh, CKOPOCTb, YCKOPEHHE TOPIIHSL.

1.3. OcHOBBI KOHCTPYKIIMH CYAOBBIX Aun3eineil. Knaccnukauuns cynoBbix nuseneil. MapKupoBKa CyJ0BBIX
JH3emei.

2 |Teopernueckue u paboure IUKIIHI.
PaccmarpuBaemMbie BOIIPOCHI:
2.1. U neanbHble (TEOpETUIECKUE) IUKITBI IBUTATEIICH BHYTPECHHETO CTOpaHUs, OCHOBBI TIOHATHSI.




/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

TeopeTndeckuii MK KOMOMHUPOBAHHOTO ABHUraTesns. [lokasarenu 3¢ (heKTHBHOCTH M SKOHOMHUYHOCTH
LIUKJIOB — CpeiHee naBieHue nukioB u reoperuueckuit KIIJI. CpaBHeHHE TeOpEeTHUECKUX IIUKIIOB MIPU
Pa3IMYHbIX criocobax Mo Bo/a TEIUIOThI, PA3IMYHBIX CTETICHIX CXKATHS.

2.2. PacyerHble n pabo4ne HUKIBI JBYXTAKTHOTO M YETBIPEXTAKTHOTO JN3EICH.

PaGouwne nporieccrl B MUJIMHIPE

PaccmatpuBaeMbie BOTIPOCHL:

3.1. 'a3000MeH 1 HANIOJTHEHNE IHIIMHPA CBEKUM 3apSI0M.

Opraan3anys Ta3000MEHA B YETHIPEXTAKTHOM U IBYXTaKTHOM nu3eisix. OnpenesieHre MacChl CBEXKEro
BO3/yXa M Macchl 3apsana (pabodero Tena) B IIUIMHAPE B KOHIIE HarmomHeHN. KoapuneHTsr HanoTHeHUs u
OCTaTOYHBIX TA30B, BEIpaKeHNE KO3 (HUIIIEHTa HATIOJTHEHNUS, aHAJIN3a TIOTeph IPU HANIOJHEHNH. Brsaue
BJI@YKHOCTH aTMoc(epHoro Bo3ayxa. Onpe/eneHre napaMeTpoB 3apsijia HIIHHIPA B KOHIE HAIOJTHEHUS.

3.2. Ilpomecc cxaTwsl.

TemnmoobMmeH B mporiecce cxxatud. OreHka oka3aTens HOJIUTPOIBI Ipouecca cxartus. JleficTtBuTensHas u
reoMeTpuyYecKas CTeNeHb cxxaTusl. Beibop cTenenu cxatus At qusesneil. Bnusaue HannyBa, KOHCTPYKIUN
KaMepbl cropanus, coctostaus aeraneit I u skcrmyaTannoHHBIX (PaKTOPOB HA ITApaMETPhI 3apsijia B KOHIIE
cxarus. [IpoTekanne mporecca cxaTus MPH IMMyCKe XOJIOAHOTO TBUTATEIS.

3.3. TepMoguHAMUYeCKHEe OCHOBHI IIporiecca cropanms. CxeMaTH3anus Iporecca CrOpaHus B paCueTHOM
mukote. OnpeneneHne TeOPEeTUIECKON MacChl BO3IyXa, He00X0AuMOn aiist cropanus TorumBa. Kosadduruent
n30BITKA BO3MyXa Mpu cropaHun. CocTaB MPOIYyKTOB CropaHust. MoJeKyIApHbIe H3MEHEHHS pabodero Tena B
nporecce cropanns. CTeTeHb MOBBIIICHUS TaBICHUS U BEIOOP MAaKCHMAaIBHOTO JABIICHUS IUKJIA.
TemnoBbIIeIeHNE W UCTIONIF30BAaHIE TEIUIOTHI B Tiporiecce cropanns. OnpenerieHne MaKCHMaTbHOM
TeMIepaTypsl IUKIa. YpaBHeHHUE cropanus I puHeBenkoro-Masunra. CTeneHs NpeiBapUTeIbHOTO
pacuIupeHus.

3.4. Ilpornecc pacmupenus. CBs3b ¢ POIleCCOM Cropanus. BiusiHue TemnoooMeHa u kodghuiueHTa
HCIIOJIb30BaHUA TETIJIOTHI HA MTOKA3aTCJIb MMOJIUTPOIIBI paCIINPEHUA. I[oropaHHe TOIVIMBA HA JINHUHU
pacumpenus. [lapamerpsl pabodero Tena B Hayalie BbIMycKa. BiusHue dKCILTyaTallMOHHBIX (JaKTOPOB Ha
MPOTIECC PaCIIUPEHUS.

[Iporeccrl TorMBOMOIAYH, CMECEOOPA30BAHUS U CTOPAHUSI B TU3EIIAX.

PaccmarpuBaeMbie BOTIPOCHI:

4.1. Cucrema TOIDIMBOIOAYH H MPOIIECC TOTUTUBOIONaYH. TOITMBHBIE HacockH BEIcokoro nasieHus (THB/),
(dhopcynku. OCHOBHBIE MTapaMETPhI H XapaKTEPUCTUKH MPOIlecca BIPHICKUBAHMS (3aKOH Mo1a4uM). Brnusaue
3aKOHa M0/Ia4M TOIUIMBA Ha pabouue MpoIecchl B IIINHAPE au3eiis. JJo3upoBaHne IUKIOBON OAAYH
TOIIJIMBA U CIIOCOOBI €€ PEryIMPOBAaHUS TOITMBHBIMU HACOCAMH BBICOKOTO JaByieHUs. DaKTOPbI, BIHUSIONINE
Ha JTaBJIeHUE BIPBICKUBAHMS. BIMsgHNE TEXHUIECKOTO COCTOSHUS TOIIIMBHOI anmapaTypbl Ha IIPOLIECCH
TOIITMBOMNOAauN M cropaHusi. CUCTEeMBI TOTUTMBOIIOIA4H C 3JIEKTPOHHBIM yNPaBICHHEM BIPHICKOM, HX
MPEUMYIIECTBA C TOUKU 3PEHUS BO3MOXKHOCTH YIIy4LIEHUsI SKOHOMUYECKHUX U IKOJIOTMUECKUX TOKa3aTenen
CYJIOBBIX JH3EICH.

4.2. PactipiiiBanue TomiMBa. TOIUIMBHEINA (akesn. XapakTepUCTHKH pacnbliuBaHus. KadecTBo
pacnbuTHBaHuS TOIUTHBA. DaKTOPHI, BIMSAIONINE HA KAYSCTBO PACIBUIMBAHUS TOILIHBA.

4.3. Kamepsl cropanus 1 criocoosl cMmeceodpa3oBanusi. POpMbl KaMep CropaHusi Mpu 00bEMHOM CIIoco0e
cmeceobpazoBanus. OObeMHO-TUICHOYHOE cMeceoOpa3oBanue. [IpeakamepHOe 1 BUXpe-KaMepHoe
cMmeceobpaszoBanue. [IpenmynecTBa 1 HEIOCTATKH PA3IMYHBIX CIIOCOO0B cMeceo0pa3oBaHMS.

4.4. du3nveckre OCHOBHI MIPOIIECCOB BOCIUIAMEHEHHUS M CTOPaHUs. Y CIIOBHOE JIEIIEHHE MTPOIECCOB Ha (ha3bl
Ha pa3BepHYTON MHAMKATOPHOU Auarpamme. OOpa3oBaHUe TOPIOYEH CMECH U BoCIulaMeHeHue. [lepron
3aJIepKKU BOCIUIAMEHEHUS, €T0 CBS3b C YCIOBHAMH B KaMepe CrOPAHMUS IIPH BIPBHICKUBAHUH U TPYIIIOBBIM
XUMHYECKHM COCTaBOM ToIunBa. [TokaszaTenu caMOBOCIIIaMEHAEMOCTH TOILIUB - HETAHOBOE YUCIIO,
JU3ENBHBIA MHIEKC, COJEepKaHUe apOMAaTUUECKUX YIIIEBOAOPOAOB B TomuBe. IIpouecc cropanus, ero
ocHOBHbIE (ha3bl, pH3MKa SIBICHUI IIPU CrOpaHUH. BiisHue sKCIITyaTaliMOHHBIX (PaKTOPOB Ha MpoLecc
cropanusi, 3ppeKTUBHOCTb ¥ IKOHOMHYHOCTH pabouero nukia. O6pa3oBaHHE TOKCHYHBIX KOMIIOHEHTOB B
Kamepe cropanusi 1u3esist. MeTobl CHIDKEHHUS] SMUCCHH OKHCIIOB a30Ta ¢ OTPaOOTaBIIUMH Ta3aMH.
Tpeboanus mexayHapoaHoi kouseHnn MAPIIOJI 73/78 (ITpunoxenue V1) u Texaugeckoro Kogekca mo
OTPaHUYEHUIO BEIOPOCOB NOX CYZOBBIMHU JAU3EIISIMH.




Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

[Iponeccrr razoobmeHa

PaccmaTpuBaemble BOIIPOCHI:

5.1. Tloka3arenu kauecTBa ra3o00MeHa. CxeMa MaccoBoro OajiaHca ra3oB B IIpoLecce ra3o00MeHa B
muirHApe ausens. OnpeaeneHue nokasaresiei kadyecTBa ra3oooMeHa: K03 (HUINEHTOB OCTaTOYHBIX I'a30B,
HAaIoJIHEeH!sI, CyMMapHOTo Kod(duireHTa n30bITKa Bo3ayxa. BiausHue 3arps3HeHus: TPaKToOB U IPYTrUX
9KCIUTyaTallHOHHBIX (DAKTOPOB HA KAYECTBO ra3000MeHa Ha SHEPreTHYECKHE TTOKa3aTeNn TU3EIs.

5.2. 'a3000MeH 4eTHIPEXTaKTHHIX aAu3eneid. Cxema razooomeHa. Da3wl ra3opacnpeeNIeHus U IIePHOIBI
ra3oo0meHa. ['a30BO3/AyIIHBIN TPAKT, BIIyCKHBIC M BBITYCKHbIE KIIAMaHbl, MCXaHU3M ra30pacipe/Ie/cHusI.
5.3. 'a3000MeH ABYXTaKTHBIX Im3eneil. CxeMbl ra3000MeHa IBYXTaKTHBIX Am3eneil. Pas3sl
ra3opacnpe/enenus. TeopeTnaecku He0OX0AUMOE U pacroyiaraeMoe Bpemsi-ceueHue. [lepnopl razoooMeHa.
O1leHKa MPOIMYCKHOM CIIOCOOHOCTH OPraHoB ra3000MeHa. XapakTep H3MEHEHUsI JaBICHHUS B PECUBEPE,
IUJIMHAPE U BBITYCKHOM KOJUIEKTOPE B IEPUOJ] ra3000MeHa. 3a0poc ra3oB B pECUBEP U €ro BIUSIHUE Ha
paboty musens. CrocoObl H3MEHEHHUs 3a0poca Ta30B.

OCHOBBI YHCJIEHHOT'O MOJICIINPOBAHUSA pa60111/1X IMpouecccoB ,Z[I/I3GJ'IGI7L

PaccMarpuBaeMble BOIIPOCHL:

6.1 Llenu u 3a7a4n MaTeMaTHYECKOTO MOJIEIMPOBaHNs. [IpuMeHeHe MaTeMaTHYECKOTO0 MOJACTHPOBAHNUS IS
IeJiel ANarHOCTHPOBAHMUS U ONTHMH3ALUH Pab0UNX IPOIECCOB AU3ENEH.

6.2 OCHOBBI pac4eToB MAPaMETPOB pabOYHX MPOLECCOB, IPPEKTUBHBIX, SIKOHOMHUUECKHX U IKOJIOTHIECKUX
nokazateneit nusens Ha [IK. MaTtemaTtndeckoe MoeMpoBaHue pabounx MPOLECCOB B IIMIMHAPE AU3EIS.

3HepFeTI/Iq€CKHC 1 DKOHOMHWYECCKHE ITOKA3aTCIINn pa6OTbI HHSGHCﬁ.

PaccMarpuBaeMble BOIIPOCHL:

7.1. naukaTopHble TuarpaMMbl. IHAMKAaTOpHAs quarpaMma padodero IHUKIa YeThIPEXTAKTHOTO U3es.
Juarpamma HacOCHBIX X0/10B. MHIUKaTOpHAs quarpamma pabodero IUKiIa JBYXTaKTHOTO au3elis. Jlos
noTepsiHHOTO X0/1a. PazBepHyTas auarpamma. CriocoObl 3aMKCH U IOCTPOCHUS HHANKATOPHBIX THATPaMM.
Juarpamma pacueTHoro nukia. [Ipeamonaraemas naquKaTopHas auarpamma. Kosddumment ckpyrieHus
WHINKAaTOPHOH THarpaMMEL.

7.2. UnpukaTopHele moka3atenu. PaboTa mukina. CpeqHee HHIUKATOpHOE MaBieHHe. CrocoObl onpeneeHus
CpeIHero MHINKATOPHOTO MaBieHus. CpenHee qaBIeHUE MO0 BpeMeH!. HANKaTOpHAs MOIHOCTH JTU3EII.
KouTponas pacnpenenenys MOIMHOCTH MHOTOUMIMHApoBoro auzeinsa. Muaukaropusiit KII/. YV nenbHblit
WHIVKATOPHBINA PacXo]l TOIIUBA.

7.3. DddexruBHbie OKa3aTenn. DPPEKTUBHAS MONIHOCTD Au3eis. KpyTsmmii MoMeHT. MexaHnIeCKHii
KIT1J. Cpennee adextuBroe nasnenne. dddexruBubiii K. VY nenbHblil 3 dekTHBHBIN pacXo/] TOIUIMBA.
CBsI3b MEXTy UHAUKATOPHBIMHU U d3PPEKTUBHBIMU MOKa3aTesIMU. PaKTOPHI, BIUSIONINE HA MOIHOCTh U
SKOHOMHUYHOCTH CYJIOBBIX JTHU3EIEH.

7.4. TeroBoit 6amaHc CyIOBOTO TU3ess. BHEITHMIA TerToBoit OanaHe cymoBoro au3eis. OCHOBHBIE
COCTaBIIAIONIME TEIIOBOro Oananca. Cxema TemioBoro 0ananca. Mi3sMeHeHHe TEIUIOBOro OajgaHca B
3aBUCUMOCTH OT HArpy3KH JU3EIIs.

ZII/IHaMI/IKa 1 YPaBHOBCUICHHOCTD

PaccmarpuBaemble BOIPOCHI:

8.1.Cuyipl 1 MOMEHTBI, IEHCTBYIOIINE B KPUBOIIUITHO-IIATYHHOM MEXaHHU3ME.

8.2. [Tpuumnb! BuOparwy qusens. Cuibl gaBiieHus Ta30B. CHITBI TSKECTH MOCTYNATEIHHO IBIKYIIUXCSI Macc.
CuiTbl MHEPIIMH MTOCTYNIATENILHO ABIKYIINUXCS Macce. LIeHTpoOeKHbIe CHIThl HHEPITUU HEYPaBHOBEIIIEHHBIX
Bpalaromuxcs Mace. JIBrxkyias cuiia, JeHCTBYIOIIAs Ha TOPIICHb.

8.3. Inarpammsl cuil, AEMCTBYIOIIUX B OJHOM IMIIMHApe nu3enst. HopmanbHas cuna. KacarenpHas cuia.
Bpamatonuii 1 onpoKuAbIBAIOIIMNA MOMEHTHL. JlMarpaMma CyMMapHbIX KacaTeIbHbBIX CUJI
MHOTOIMIIMHAPOBOTO PSAHOTO U V-00pa3Horo nu3eneidl. HepaBHOMEPHOCTH BpallleHHs KOJICHYAaTOro Bajia
nuzensi. CTeneHb HEpaBHOMEPHOCTH BpallleHus Baja. MaxoBuk. PainanbHas cuia u ee aelicTBue Ha
MTOAIIUITHUKH.

8.4. AHanu3 ypaBHOBEIICHHOCTH CHJI I MOMEHTOB CHJI HHEPIIMH BPAIIAIOIINXCS U ITOCTYIATEILHO
TBIDKYIUXCS Macc au3enis. OneHKa CTeTIeHH YPaBHOBEIICHHOCTH JTA3EJIs.

8.5. JleficTBHEe HEYpaBHOBEIICHHOTO AU3ENs Ha ero G yHAaMeHT U Kopiryc cyaHa. CriocoOsI
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YPaBHOBCIIUBAHUA CUII MOMEHTOB U CHUJI MHEPIUU BPAINAIOIINXCA B IIOCTYNATEIIBHO ABMKYIIUXCSA Maccax
CYAOBBIX JIU3eICH. AMOpTH3aTOpLI. BHyTpeHHHH YPaBHOBCIHICHHOCTb. ﬂeﬁCTBI/Ie BHYTPCHHUX CHUJI U
MOMCHTOB Ha OCTOB ABUT'aTCJIA U MOJIIUITHUKH.

KpyTuibHbie KojiebaHus1 BaJIOIPOBOIOB

PaccmaTpuBaemble BOIIPOCHI:

9.1. Ympyrue KpyTuibHbIe KOIeOaHHS BaJOIIPOBOAOB U BIMSHNE NX HA MEXaHUYECKYIO HANPSHKEHHOCTh
KoJieH49aToro Bana. CBOOOAHBIE KPYTHIbHbIE KOJIEOaHNS BaJOIPOBOIOB. BEIHYXICHHBIE N pE30HAHCHBIC
Kone0aHus BaJIonpoBoaoB. OnpeeaeHne Pe30HaHCHBIX YaCTOT BPALICHUS.

9.2. DKCIIepUMEHTaIBbHOE HCCIIEe0BaHNE KPYTIIIBHBIX KoJeOaHmii BamonpoBoaoB. Tpebosanus Peructpa k
OTPaHWICHUSIM KPYTWIBHBIX KoJIeOaHMit BaonpoBogoB. ONpeaeneHne 3apeTHbIX 30H 000pOTOB AU3EIS.
Crnoco0bl ycTpaHEeHHUs OIIACHBIX KPYTHWIILHBIX KoJieOaHuil. Jlemndepbl KpyTHIBHBIX KoJeOaHUH 1
anTuBUOpaTopbl. OceBble KOIEOaHHs KOJCHYATHIX BAJIOB. Jlemriepsl 0CceBBIX KOIEOaHUI.
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Hannys cynoBeix quzenei

PaccmarpuBaeMble BOIIPOCHL:

10.1. HagnyB kak cpecTBO MOBBIIIEHHUS MOIIIHOCTH U Y KOHOMUYHOCTH Au3enei. BnusHue Hanaysa Ha
mapaMeTpsl padovero MUKIIA, IMoKa3aTesd () (HEeKTUBHOCTH, SKOHOMIYHOCTH U HaNpsKeHHOCTH. CrocoOBI
HaJTyBa.

10.2. Ta3otypOunHbIi HagmyB. KoMOMHUpOBaHHEIA HAALyB. [[pHHIHITEI HCTIONB30BaHIS YHEPTHH Ta30B B
ra30BBIX TypOHMHAX TYpOOKOMIIPECCOPOB H B CHIIOBBIX TYPOOKOMITAYHIHBIX TYpOHHAX.

10.3. HannyB 4eTbipexTakTHBIX qu3eneid. OcCOOCHHOCTH HalyBa YeThIPEXTaKTHBIX aAn3eseil. CXeMbl cucteM
Ha/lTyBa YeTBIPEXTAKTHBIX An3eaei. CXeMbl BBIITYCKHBIX KOJJIEKTOPOB MHOTOIIMIMHPOBBIX JH3EIeH.
Hannys aByxtakTHBIX nu3eneit. OcoOEHHOCTH HaAlyBa ABYXTAKTHBIX TU3ENEH.

10.4. CxeMbI CHCTEM ra30TypOMHHOTO U KOMOMHHUPOBAHHOT'O HAJyBa TBYXTAKTHBIX CYAOBBIX TU3CNCH.
ITpuHIMT NCTIONB30BAHUS I CKATHS BO3yXa MOJIOPIIHEBBIX MOJOCTEH MIIMHAPOB. DHEPreTHUECKUI
OanaHc cucteMbl HajyBa. [logaua kommpeccopa. MoIiHOCTh, pa3BuBaeMas TypOruHOM. JlaBieHne ra3oB
nepe ra30Boi TypOUHOM.
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Mexanuyeckas HalPsSYKEHHOCTh CYIOBBIX TU3ENEH

PaccmaTpuBaemble BOTIPOCH:

11.1. DHepro-skoHOMHUUECKHE MOKa3aTenn. CBA3b ¢ peXMMHBIMU ITapaMeTpaMH, XapaKTePUCTHKAMH, TTOAAYH
TOIUIMBA, BO3yXOCHA0KEHH 1 KaueCTBOM HHAMKATOPHOTO Ipouecca. AHAIN3 BHIPaXKEHUS MOIIHOCTH
J3enst B 001IeM BHIE.

11.2. TToka3zaTenn MeXaHU4ECKOI HarpyKeHHOCTH An3eis. VX cBsA3M ¢ TUHAMUKOM MpoIiecca CropaHus,
CHJIaMU MHEPIMU U PEXKUMHBIMHU ITapaMeTpaMHu.
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TermoHanps>KeHHOCTh CyI0BBIX TU3EIEH.

PaccmarpuBaembie BOIPOCHI:

12.1. TerioHanpsXK€HHOCTh AU3EJIS U IOKA3aTENN €€ ONpeAeNsione. XapakTepHble TeMIepaTyphl,
BIIHSFOIIUC HA (PH3UKO-MEXaHIMUCCKUE CBOMCTBA MaTepraia, TeMIICpaTyPHbIC HATIPSHKCHUS, KOPPO3HIO,
nsHockl aeraineit LT, cocrosiHre MOpIIHEBBIX KoJiell. BiusHie pe:xKUMHBIX (paKTOPOB M OTIOXKCHHUN Ha
TeMIIEpaTypHbIE Mepenaabl B CTCHKAX.

12.2. O6o01mmeHHbIe TOKa3aTeN TEIUIOHANIPSHKEHHOCTH: TEIJIOBAs HArpy3Ka IMUIMHAPA U TeMIIepaTypa
BBINTYCKHBIX T'a30B. BiusiHre HaTyBa, KOHCTPYKITUH U PEKMMHBIX TTApaMeTPOB Ha TEIUIOBYIO HATPY3KY H
temneparypy aeraieit LIIII". CoBpeMeHHbIe METOIBI KOHTPOJIS TETNIOHANIPSHKEHHOCTH CYOBBIX TU3ENeH B
IKCILTyaTaIuy.
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TexHuueckas dKCITyaTanus CyJOBbIX AU3eIeH

PaccmarpuBaembie BOIPOCHI:

13.1. TexHMYeCcKast IKCILTyaTalHs CYJIOBBIX TU3EICH U ee COCTaBJIeHUE. 3a1auu U (POPMBI TEXHHUYECKOTO
WCIIOJIb30BaHUsI TU3EIICH Ha CyIax MPH HENPEPHIBHOM BaXTCHHOM 00CTy)XKuBaHUH. M3yueHne npaBui
TEXHUUYECKOH IKCIUTYaTAIlMH U 3aBOJCKUX WHCTPYKIIMH UCXOHAsI HOPMAaTUBHAS 0a3a o0ecTieueHUs

3 dexTrBHON 1 630MacHON PaObOTHI CYIOBBIX JTH3EICH.

13.2. TeXHUKO-IKCIUTyaTaIlHOHHBIC ITOKA3aTeIH U TETUIOMEXaHNIeCKash Harpy>KEHHOCTh JU3eleH B
JKCILTyaTallny.
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DKCIUTyaTalluOHHBIC XapaKTEPUCTUKHN U PEXKUMBI pAOOTHI CYIOBBIX JH3EIICH.
PaccmaTpuBaemble BOIIPOCHI:

14.1. IToHsTHE pexXUMa U XapaKTEPUCTHKH An3esi. Buapl pexxuMoB paboThl 1 OCHOBHBIE SKCIUTyaTallMOHHbIE
XapaKTEePUCTUKHU JTU3EIICH.

14.2. Harpy3o4Hble XapaKTEpUCTHKHU. Y CIOBUS padOTHI TU3eNs 110 HArpy304HOU XapaKTepHCTHKE. XapakTep
M3MEHEHHsI OCHOBHBIX MapameTpoB. Mexanuueckue norepu u Mmexanndeckuit KI1/1 mpu pabore nusens mo
Harpy304HOM XapaKTEpUCTHKE.

[Tpr4rHBI MUHUMH3AINH YASIEHOTO 3((GEKTUBHOTO Pacxo/1a TOIINBA U ITIOCTPOCHNE SKOHOMUIECKOH
xapaxTepucTuku. OCOOEHHOCTH 3aJaHus HAarpy304YHBIX PEKHMOB PErYIATOPOM YaCTOTHI BPALICHHS
(perymsaTopHas XapaKTepUCTHKA).

14.3. CxopocTHBIE XapaKTEPUCTHKHU. Y CIIOBHS PaOOTHI JH3EIIs 10 BHEITHEH CKOPOCTHON XapaKTEPHCTHKE.
W3MeHeHne 3Hepro-3KOHOMUYECKUX ITOKa3aresaeil. TerioBele cBoMCTBa Au3elis. TemiomMmexanuueckas
Harpy»keHHOCTH IpH paboTe 1o BHeNIHeH xapakTepucTuke. HeoOXoaMMOCTh OrpaHHueHHs [10Ja4X TOIUIHBA U
BUBI OTPaHUYIUTEIbHBIX XapaKTCPUCTHUK IO MOMCHTY XU MOIIHOCTH.

14.4. BunroBble XapakteprucTHKH. OcOOEHHOCTH pabOTHI TTIABHBIX JU3eJIel Ha IpeOHOI BUHT.
3aKOHOMEPHOCTH U3MEHEHHsI MOMEHTA U MOLIHOCTH, IIapaMeTPOB paboyero mpouecca, SKOHOMUYHOCTH U
TEIJIOMEXaHNYECKON Harpy>keHHOCTH u3ensi. OrpaHHYeHne MAaKCHMAJIbHON MOIITHOCTH W MHHUMAJIbHON
4acTOTHI BpameHus. [IoHsITHe «TSKET0i» U «WIErKoi» BUHTOBON XapaKTEPHCTHKH.
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[IepexoHbIe pEeKUMBI

PaccmarpuBaeMble BOIIPOCHL:

15.1. Iloaroroska au3ens k pabote. [TyckoBele 1 MaHEBPEHHBIE PEXKHUMBI.

15.2. JIluHamuka U3MCHEHNS TAPaMETPOB U TEIUIOBOTO COCTOSHMS AN3ETIS Ha HEPEXOAHBIX PEKUMAX TIPU
pasroHe ¥ TOPMOXKEHUHU CyJHA, PEBEPCUPOBAHUH TPEOHOT0 BUHTA.
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Pexxumbl moaHOTO xXoaa

PaccmaTpuBaemble BOTIPOCH:

16.1. Pexxumpl mostHOTO X0Aa. O0IaCTH PEKUMOB UTUTEITFHON M OTPAHHICHHOM 110 BPEeMEHH padOoTEHI.
PexxnMbl 5KOHOMUYHOTO X0/a. 3a/laHHe PEKUMOB ITOJTHOTO X0J1a MPU Pa3InYHBIX CONPOTUBIICHUAX
JBIDKEHUIO CyTHA. VIcronb30BaHNEe MOPCKOTO M TEXHHUYECKOTO 3a11acOB MOIIHOCTH AJISI MO /IeP KaHMS
ckopoctu xo1a. OcoOEeHHOCTH 3a1aHHS PEXKUMOB pabOTHI N3N IPH BOJITHEHHUH.

16.2. OGecniedeHre MaHEBPEHHBIX M XOI0BBIX PEKMMOB IIPU paboTe Ju3elis Ha BUHT PETyIUpyeMOoro Iara.
16.3. ABapHiiHbIC PSKHMBI: C HETIOJIHBIM YHCJIOM IIUJIMHIPOB, MOBPEKICHHBIMH TYPOOKOMITPECCOPAMH.
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KOHTpOJIB, PEryjanpoBaHue, TCXHUYCCKOC TUATHOCTUPOBAHUC U UCTIBITAHUA CYJOBBIX

JU3EIIEH.

PaccmaTpuBaemble BOTIPOCH:

17.1. Opranuzanust KOHTpoJIsl paboThl 1u3ene. Mcnonb3oBaHne aBTOMaTH3UPOBAHHBIX HH(POPMAIIMOHHBIX
CHCTEM KOHTPOJISI M 3alUThI An3elisi. KoHTpouik pabo4mx MmpoueccoB B IMIIMHIIPAX, TOIUIMBHBIX HACOCaX U
(opcyHKax, cucTeMax BO3yXOCHA0XEHHsI U Ta30BbIITyCKa, CUCTEMaX CMa3bIBAHUS U OXJIAXKICHHSI.
YcraHoBka (a3 1 MOMEHTOB TOILTMBO M Ta3opaciipeielieHus 1o mapaMmeTpaM pabodero nporecca.

17.2. TloBBIIIeHNE YPOBHS SKCIUTyaTallil U HaJIS)KHOCTH IN3€JIed Ha OCHOBE AMAarHOCTHPOBAHUS
TEXHUYECKOTO COCTOSIHHSA JAeTaleH U y3JI0B B pabounx yciaoBusix. CHCTEMBI TEXHUYECKOTO
JIUAarHOCTHPOBAHMUS. DTAJIOHHBIE 3aBICUMOCTH THAarHOCTUYECKUX MTapaMeTpoOB. AITOPUTMBI
JUAarHOCTHPOBAHMUS M ITPOTHO3UPOBAHUS COCTOSHUS JU3ENS U €T0 AJIEMEHTOB. JIMarHOCTUPOBAHNE COCTOSTHHSA
Typbokommpeccopos aetaneii LII1I°, 37eMeHTOB TOIUIMBHOW anmaparypsl.

17.3. VcniblTaHus CyIOBBIX AU3ENEH: MPUEMOCIATOUHbIE, IIBAPTOBHBIE, XOA0BBIE. TeXHUUeCKas
SKCIUTyaTalusl.
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3akiIroueHne

PaCCManI/IBaeMLIC BOIPOCHI:

Oco0eHHOCTH Y TSHICHITUU Pa3BUTH In3eliell. Pa3BuTHEe KOHCTPYKITMH, ONITHMH3AINH [TapaMETPOB U
METOOOB AaBTOMATU3UPOBAHHOT'O IIPOCKTUPOBAHMA.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

Haumenosanue nabopatopHbIx paboT / KpaTKoe coJep:KaHue

O60pyI[OBaHI/Ie u HpI/I60pBI JUISL KCTIBITAHUM CYIOBBIX TU3EIEN

B pesynpraTte BRIIOIHEHUS Ta00paTOPHOIT pabOTHI CTYJSHT MOIYyYaeT CIeAYIOIINEe HABBIKH:

- 3yunts 000pyaoBaHIe U H3MEPUTEIBHYIO allIapaTypy, IPUMECHIEMBIE IIPH HCIBITAHIAX CYZOBBIX
U3EIIEN.

- Ha maGopaTopHOM cTeH/e IPOM3BECTH ONPECIICHIE U aHAIH3 ITapaMeTPOB pabOTHI TU3EIIS.

Cusatue 1 00paboTka HHIUKATOPHBIX TUArPaMM

B pesynbTate BhIOIHEHHS 1a00PAaTOPHON pabOThl CTYJEHT MOy4aeT CICAYIONIE HABBIKH:
- OnpeznenuTs MHIUKATOPHBIE OKa3aTeI pabo4ero Ipolecca YeThIPEeXTaKTHOTO TU3es.

- [ocTpouTh KPUBYIO H3MEHEHHS TEMIIEPATyPhl B LIUITUHIPE.

HccrnenoBanne BIMSHUS yrija OIepeiKCHUA MOJa4Y1 TOIJIMBA HA ITOKa3aTCIn pa60qer0

mnmponecca qu3cid

B pesynbTate BRITOTHEHHS Ta00PAaTOPHOI pabOTHI CTYJEHT MOMYJaeT CICAYIONINE HABBIKH:

- V3yunTs BIUsiHUE PETYINPOBOYHBIX TapaMETPOB AM3EN Ha MOKa3aTenu pabodero mporecca.

- OnpeneneHus yria onepexeHus Mo/1a4y TOIJIMBA U PAaCIIU(PPOBKE HHAUKATOPHBIX AUATPaMM MPH
JHarHOCTHKe pabouero mpouecca Au3ens.

- OnpenensaTh 3a1epKKy BOCINIAMEHEHUS I 3aJJaHHOTO JBUTaTeIs.

I/ICCJ'IG,I[OBaHI/IC CHUCTCMBbI TOILIIMBOIIOAAYHM JU3CIIA

B pesynbTaTe BRITOTHEHHS Ta00PAaTOPHOH pabOTHI CTYJEHT MOMYYaeT CICAYIONINE HABBIKH:

- pabOTHI TOTUIMBHON CHCTEMBI BHICOKOTO JIaBJICHMS TU3€Is (CHCTEMBI TOIUTMBOIIOAAYH) U METOIBI €€
HCCIIEIOBaHMSI.

I/ICCJ'IGI[OBaHI/Ie XapPaKTCPUCTHUK KOMIIPpECCOpa
B pe3ynbrare BeIMOTHEHHS Ta00PaTOPHON pabOThI CTYACHT MOMYYaeT CISAYIONUE HABBIKH:
- Ompenenenune KIIJI komnpeccopa 1 MOCTPOSHHE €ro XapaKTEPUCTHK.

HccnenoBanue XxapaKTepUCTHK TYpOUHBI
B pe3ynbrare BeIMOTHEHHS 1a00PaTOPHON pabOThI CTYACHT MOMYYaeT CISAYIONUE HABBIKH:
- OmpeneneHusi OCHOBHBIX MTapaMeTPOB TyPOUHBIL.

Onpej:[eneHI/Ie MCXaHUYCCKUX MOTCPb AU3CIIA MCTOJ0M BbIOEra
B pesynbTate BRITOTHEHHS 1a00paTOPHON pabOTHI CTYIEHT MOY4aeT CIEAYIONINE HaBbIKH:
- V3yunTh 3KcrIepIMEHTaIbHBIE CIIOCOOBI OTPEIeNIeHNs] MEXaHMYECKUX TOTEePh IU3EII.

Termmo6anancoBOE UCITBITAHUE ABUTATCIIA 110 BHHTOBOM XapaKTCPUCTHUKE

B pe3ynbTate BeIOTHEHHS 1a00PaTOPHOI pabOTHI CTYJEHT MOIY4aeT CIEAYIONINE HABBIKH:

- 3y4nTh 3aKOHOMEPHOCTH B N3MEHEHNH OCHOBHBIX MapaMeTpoB cymosoro JIBC mpu ero pabote mo
BUHTOBOH XapaKTEPUCTHKE.

- HSy‘lI/ITL METOAbI ONPEACIICHNUA COCTABJIAOIIUX TEILJIOBOI'O Oananca u 3aKOHOMEPHOCTHU UX U3MEHCHMUS T10

BUHTOBOU XapaKTCpUCTUKE.
- Ucnonp3oBaTh JaHHBIC HCIBbITAaHUN IIPpU OLICHKE TEXHUYCCKOT'O COCTOAHUA AU3CIIA B YCIIOBUAX
OKCITyaTalluu U AJid BO3MOXKHOI yYTUJn3anuu Teria.

Hcnerranus JABUTaTCIIA 11O Harpy30qH0171 XapaKTCPUCTHUKE
B pesynprarte BRIIOIHEHUS T1a60paTOPHOIT pabOTHI CTYSHT MOIyYaeT CIeIYIOIINe HaBbIKH:
- 3y4nTh METOTMKY CHATHS HArPY309HOM XapaKTEPUCTUKH.

- [IpoBecTr aHANTN3 TETIIOTEXHUYECKUX TApaMeTpoB Am3elnst Ha cooTBeTcTBHE TpeboBaHusM [[OCTa u TY Ha

MIOCTaBKY.

[IpakTrueckue 3aHATHS




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKAHUE

1 |KpyrunpHas cxema CUCTEMBI KOJIEHYATOIO Bajia Cy0BOI0 AU3EIIS
B pe3yabTare pa6OTI)I Ha MPaKTUYCCKOM 3aHATUU CTYACHT COCTABJIACT KPYTUJIIbHYIO CXEMY CUCTEMbL
KOJICHYATOT'0 Bajla CyJOBOTO AU3CIIA

2 |CBoOogHbIC KOJICOAHUS CYTOBOTO JU3EIIS
B pe3yiabTare pa6OTI)I Ha MPaKTUYCCKOM 3aHATUUN CTYACHT BBINOJHACT pacucT CBO60,HHI)IX KOHe6aHHﬁ
CYIOBOTO TU3EIIS

3 |BoiHyX/eHHBIC KPYTHIbHBIC KOJIEOAHUS CY/I0BOTO JH3EIIs
B pesynprare paboThl Ha IPAKTHYECKOM 3aHATHH CTYICHT BBIITOMHACT PAcUeT BBIHYKACHHBIX KPYTHIHHBIX
KoJIeOaHUH CyTOBOTO AHA3ETIS

4 | emndupyronme MOMEHTBI
B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHATHH CTYASHT BBIMOJHSAET PacueT AeMI(PHUPYIOINX MOMEHTOB 1
ux paboTsl

5 |Pe3onaHcHBIC KpYTHIIbHBIE KOJICOAHUS CYIOBOTO JU3EIIS
B pe3yiabTare pa6OTLI Ha MPAKTUYCCKOM 3aHATUUN CTYACHT BBIIIOJHACT PACYCT PC3OHAHCHBIX KPYTUIIbHBIX
KOJICOaHUH CYIOBOTO AHU3ETIS

6 |KacaTenpHble HaNPsDKEHUS B y3/1aX KPYTHIBHBIX KOJIEOaHUN KOJIEHYATOTO Bajia CyJOBOTO

U3€EIs
B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHSATHH CTYAEHT OIPEACIIIeT KacaTelbHble HANPSDKEHUS B y3/1ax
KPYTHIBHBIX KOJIEOaHHH KOJIEHYATOTo BaJla CyI0BOTO JAN3EIs

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/ Bun camocrositensHoM paboTh
n/n

IToaroroBka k MPAaKTUYCCKUM 3aHATUAM

[ToarotoBka k 1abopaTopHbIM paboTam

Pabora ¢ neKIIMOHHBIM MaTepHaaoM, JUTepaTypoi

BrInonHenne KypcoBOro npoexTa.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

o O B WO N|

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. IlpumepHbIi IEpEUYEHb TEM KYPCOBBIX MPOEKTOB

1. CripoeKTHpOBaTh ABUTATENb, OTBEYAIOIINA COBPEMEHHBIM TPEOOBAHUSM TIO
HKOJIOTUH, HAJIGKHOCTH U YIKOHOMHYHOCTH T10 CJICTYIONTUM JTaHHBIM: (()EKTUBHAS
MomtHOCTh 1250 kBT1, uactora BpamieHuss kojeHuyatoro Baida 500 o06/MuH,
KOJIMYECTBO LIMJIMHIPOB 6.

2. CIipoeKTHpOBaTh JBUTATEIb, OTBEUAIOIINH COBPEMEHHBIM TPEOOBAHHAM I10
HKOJIOTUH, HAJIEKHOCTH U YIKOHOMHYHOCTH TI0 CJICIYIONTUM JTaHHBIM: d(h(HEeKTUBHAS
momHOcTh 400 kBT, wactora BpameHus kosieHuaTtoro Bama 1500 oO6/MuH,
KOJIMYE€CTBO LMJIMHAPOB 12.

3. CrpoeKkTupoBaTh JIBUTaTeNlb, OTBEUYAIOIINI COBPEMEHHBIM TPEOOBAHUSIM I10
9KOJIOTHH, HAJIGKHOCTU U IKOHOMUYHOCTH 1O CIEAYIOIIUM JaHHBIM: 3 eKkTuBHAS



mommHOCTh 850 kBT, wacTora BpamieHus KojeHwaroro Bama 375 o00/MuH,
KOJIMYECTBO LUIUHAPOB 6.

4. CripoeKTUpOoBaTh JBUTrATENb, OTBEUAIOIINI COBPEMEHHBIM TPEOOBAHUSAM 10
HKOJIOTUH, HAJIEKHOCTH U YIKOHOMHYHOCTH 110 CJIEIYIONIUM JaHHbIM: 3G (EeKTUBHAS
momHOCTh 115 kBT, wactora Bpamenus xosnenuatoro Bama 1500 o06/muH,
KOJIMYECTBO LIUJIMHJIPOB 6.

5. CipoeKTHUpOBaTh JABUTATEIb, OTBEUAIONINN COBPEMEHHBIM TPEOOBAHUSIM I10
OKOJIOTUH, HAJIGKHOCTH W YIKOHOMHYHOCTH TI0 CJICTYIONTUM JTaHHBIM: d(h(EeKTUBHAS
MomtHOCT, 650 kBT, wacroTa BpaiieHHs KojeHyaToro Bama 375 o00/MuH,
KOJIMYECTBO UUIUHAPOB 4.

6. CipoeKTUPOBATH JIBUTATEIb, OTBEUYAIOIINNA COBPEMEHHBIM TPEOOBAHUSIM I10
HKOJIOTUH, HAJIE)KHOCTU U IKOHOMUYHOCTH TI0 CIEAYIOIUM JaHHBIM: d(PpeKTUBHAS
MomrHOCTh 320 kBT, wactota BpamieHus koJjienuaroro Bajga 1000 o6/MuH,
KOJIMYECTBO LUJIUHJIPOB 4.

7. CIpoeKTUpPOBaTh ABUTaTENb, OTBEYAIOIINIA COBPEMEHHBIM TPEOOBAHUSAM 10
HKOJIOTUH, HAJIEKHOCTH U YIKOHOMHYHOCTH TI0 CJIEIYIONIUM JaHHBIM: (G (EeKTUBHAS
mortHOocTh 2200 kBT, wactora BpamieHus KojeHyaTtoro Bama 550 o06/MuH,
KOJIMYECTBO LUITUHAPOB 6.

8. CripoeKTHpOBaTh ABUTATENb, OTBEUAOIINA COBPEMEHHBIM TPEOOBAHUSIM TIO
HKOJIOTUH, HAJIE)KHOCTU U IKOHOMUYHOCTH TIO CIEAYIOMUM JaHHBIM: d(PpeKTUBHAS
MomrHOCTh 160 kBT, wacTtoTa BpamieHuss koJjieHuaroro Bajga 1500 o6/muH,
KOJIMYECTBO LIMJIMHAPOB 6.

9. CipoeKTUpOBaTh ABUTATEIb, OTBEUYAIOIINNA COBPEMEHHBIM TPEOOBAHUSIM I10
HKOJIOTUH, HAJIEKHOCTH U IKOHOMHYHOCTH TI0 CJICITYIONTUM JaHHBIM: (G (EeKTUBHAS
MomtHOCT, 240 kBT, wacrora BpameHus KojeH4daToro Baima 750 o00/MuH,
KOJIMYECTBO LIMJIMHIPOB 6.

10. CnpoekTtnpoBaTh JBUrareib, OTBEYAIOUIUH COBPEMEHHBIM TPeOOBaHUSIM
M0 DKOJOTUM, HAACKHOCTH M DJKOHOMHUYHOCTH TIO CJCAYIOIIUM JaHHBIM:
s dextrBHas momHocTh 1400 kBT, yacrtora BpaiieHus KojeH4daToro Baya 550
00/MUH, KOJTUYECTBO ITUIUHIPOB 4.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

No

/ bubnuorpaduueckoe onucanue Mecto noctyna
n/m

1 NpyxunauH, A. M. Monepau3anus naurateneii | 9bC ZNANIUM.COM

BHYTPEHHETO CrOpaHus: HIMHAponopmHepas | [https://znanium.com] - URL:

IpyIIa HOBOro roKonerus / JIpyxuaus A.M. https://znanium.com/catalog/product/930322
- Bonorna: Undpa-Umkenepus, 2017. - 150 ¢. | ~ PeIUM 10CTyIa: 110 NOIHCKE.

ISBN 978-5-9729-0158-6. - Tekcr :




JJIEKTPOHHBIN.

Tommun, B. U. Cynosle aBurarenu
BHYTPEHHETO CrOpaHus [ DIeKTPOHHBIN
pecypc] : MeToauyeckue pekomenaanuu / B.
N. Tonmwun, B. B. SIxkynuukos, C. M. Kpytuen
u ap.- Mocksa : Ansraup-MI'ABT, 2013 - 52
c. - Tekcr : 3eKTPOHHBIM.

ObC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/447683

Enudanos, B. C. CynoBslie nsurarenu
BHYTPEHHETO CTOPAHUS : METOAMYECKHUE
PEKOMEHALINY TI0 BBIIOJIHEHUIO KYpPCOBOTO
npoekta / C. B. Enuganos. - Mocksa :
Anbraup-MI'ABT, 2014. - 84 c. - Tekcr :
3IIEKTPOHHBIM.

5BC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/522645
— PexxuM goctyna: mo noAanucke.

Enudanos, B. C. CynoBble npuratenu
BHyTpeHHero cropanus. Yacte 2. KpyTuiabHbie
KOJICOaHUS : METOINYECKHE PEKOMEH AL /
B. C. Enuganos, /1. A. [Toros. - Mockaa :
MI'ABT, 2017. - 124 c. - Tekcr :
JJIEKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/945336
— PexxuM goctyna: mo noAamucke.

Enudanos, B. C. CynoBble TemnoBbie
nsurarenu. Yacte 1. CynoBble nBUraTeNu
BHYTPEHHETO CropaHus [ DIEeKTPOHHBIN
pecype] : [Ipaktukym 11st 1a00paTOPHBIX
paboT u camocTosATeNnbHbIX 3aHsaTHil / B. C.
Enuganos, O. C. Uypkuna. - Mocksa :
MI'ABT, 2007. - 61 c. - TekcT : 2JIeKTPOHHBIH.

9bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/401104

Enudanos, B. C. [IpumeHeHne cKuXeHHOTO
IIPUPOJHOTO T'a3a Ha BOJAHOM TPAHCIIOPTE U
npo6aemsl OezonacHoi pabotel COY :
yuebHoe nmocodue no yactu kypca CIABC, nns
KYpPCOBOTO U JTUIIJIOMHOT'O MPOEKTUPOBAHUS /
B. C. Emudanos ; mox pea. B. U. Tommuna. -
Mocksa : MI'ABT, 2004. - 72 c. - Tekcr :
3JIEKTPOHHBIN.

9bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/401076
— PexxuM noctyna: 1o noarnucke.

JleGenes, O. H. /IBurarenu BHyTpEHHETO
CTOpaHMsI PEUHBIX CY/IOB : YU€OHHUK I BY30B
/ O. H. JIebenes, B. A. Comos, C. A.
Kanamaukos. - Mocksa : Tpancnopt, 1990. -
328 c. - ISBN 5-277-01005-X. - Tekcr :
3JEKTPOHHBIN.

3bC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/1057385

Tommmn, B. U. Cynosoe rinaBHoe
SHepreTuveckoe 00opyoBaHue
[DnexTponHbIi pecypc] : JIabopaTopHbIii
npaktukyMm / B. W. Tonmun, B. B.
SAxynuukos, P. H. Pomanos. - Mocksa :

3BC ZNANIUM.COM
[https://znanium.com] - URL.:
https://znanium.com/catalog/product/403842




MTI'ABT, 2011. - 50 c., 29 un., 25 tadumn. -
TekeT : ANEeKTPOHHBIN.

9 Emuganos, B. C. CynoBbie nBuratenu 3bC ZNANIUM.COM
BHYTPEHHETO CrOpaHus : y4eOHO- [https://znanium.com] - URL.:
METOIMUECKOe OCOBUE TOCOOUE MO https://znanium.com/catalog/product/2034541

BBITIOJTHEHUIO KypcoBoro npoekTa / B. C.
Enudanos, /1. A. Iloros. - Mocksa : PYT
(MUUNT), 2023. - 87 c. - Teker :
JJIEKTPOHHBIN.

6. IlepeuyeHb COBPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Odummansueiit caiit PYT (MUUT) (https://www.miit.ru/);

Odunmanshbeiii cadt Muntpanca Poccun (https://mintrans.gov.ru/);

DIIeKTPOHHO-0MOIMOTeUHAS cucTeMa "ZNANIUM.COM"
https://znanium.com
CnpaBouHas MpaBoBas cUcTeMa «KOHCyNbTaHT [Lroc»

http://www.consultant.ru

Caitt Hayuno-texuuueckoit oudmmuoreku PYT (MUUT) http://library. miit.ru

Caiit Poccuiickoiil rocyaapcTBeHHOU Oubanoteku http://www.rsl.ru

MexayHaponHas pedgeparuBHas 0a3a JaHHBIX HaydHbIX u3naHuii «Web of
science» https://clarivate.com/products/web-of-science/databases/

Caiit Hayunoii snextponnoit 6ubmmotexku eLIBRARY.RU http://elibrary.ru

Poccuiickuit Peunoit Peructp http://www.rivreg.ru

Caitt T'ocynapcTBeHHOW TYyOJMYHOW HAyYHO-TEXHUYECKOW OHOIMOTEKU
Poccuu http://www.gpntb.ru

Poccuiickuit Mopckoit peructp cymoxoactsa http://www.rs-class.org/ru/

Caiir BcepoccuiCKOro WMHCTUTYTa HAy4YHOM M TEXHUYECKON HHopManuu
Poccuiickoit akanemun Hayk (BUHUTU PAH) http://www.viniti.ru

7. llepedyeHb  JNWIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMS TUCIIUIUTAHBI (MOTYJIs).

1. Omnepammonnas cuctema Microsoft Windows 7 (Ilonmnas nureH3noHHas
BEpCHUs);

2. Oducnerit maket npuioxenud MS Office 2010 (Word, Excel, PowerPoint)
(ITostHast MUIIEH3MOHHAS BEPCHUS);

3. Cucrtema aBTOMaTU3MPOBAHHOTO MpOeKTUpoBaHus Autocad

4. Cuctema aBTOMaTU3UPOBAHHOTO IIpoekTHpoBaHus Kommnac



8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

1. VYueOHbIC ayauTOpuu [JIsi TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA,
OCHAIIICHHbIE KOMITBIOTEPHOM TEXHUKOW W HabopamMu JeMOHCTPAIIMOHHOTO
000py10BaHUS.

2. Tlomemienuss s TMPOBEICHHS MpaKTHUEeCKUX (1abopaToOpHBIX) pabdoT,
OCHAIIICHHBIE CJICAYIOIUM O00pYJOBaHHEM: KOMILIEKC J1a00paTOPHBIX CTEHIOB
CYJIOBBIX TEIIOBBIX ABUraTeneu, neraneit JIBC, BcnoMoraTelbHbBIX MEXaHU3MOB U
UX 3JIEMEHTOB, HA0OP KOHTPOIHHO-U3MEPHUTEIBHBIX PHOOPOB.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3ayeT B 7 cemecTpe.
KypcoBoii mpoekt B 8 cemecTpe.
DK3aMeH B 8 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OueHouyHble MaTepualbl, IPUMEHSEMbIE MPU MPOBEACHUU MPOMEKYTOUHON
aTTeCcTallH, pa3padaThIBalOTCA B COOTBETCTBUH C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CoracoBaHo:

3aBenytomuii kadenpoit COY

[Ipencenarens yueOHO-METOIUUECKON
KOMHCCHUU

N.A. Kocwsirua

B.A. 3s16poB

A.A. I'y3eHko



