AHHOTANUs pado4yeid MPOrpaMMbl JUCUUILIIMHBI
TexHoJsiorust TPyOONPOBOAHOr0 TPAHCIIOPTA YIJIEBOAOPOA0B

Heab AMCHUIVIMHBI — JCTAIM3HPOBATh MPEJCTABICHUS CTYICHTOB O TpyOOIpPOBOAHOM
TpaHcrnopTe HedTH U Ta3a JJid UCHOJIb30BaHUS B ATOW 00JacTH 3HAHUI, KaK MPH MU3yUYECHUH CMEXKHBIX
IUCLUUIUIMH, TaK U B MNPO(PECCHOHATBHON JAEATENbHOCTH, B YACTHOCTH MpPH MPOEKTUPOBAHMHU,
COOpPYKEHHH U HKCIUTyaTallMi ra30HePTEPOBOIOB U ra30HePTEXPaHIIIUIII.

3apauM IMCHUIIUHBI.

— TNpUOOpeTeHHe CTYJCHTaMH HEOOXOIMMBIX 3HAHMWA JUIS TEXHOJOTMYECKHX pacyeToB
MarucTpajbHbIX He(Te-, ra30- U HePTENPOAYKTOIPOBOIOB;

— mpuobpereHue CTyAeHTaMU He0OXOIMMBIX 3HaHUH O mepekayke HedTel ¢ pa30aBUTEIIMH,
JenpeccaTopamu, IOBEPXHOCTHO-aKTUBHBIMU BELIECTBAMY;

— TNpuOOpeTeHHe CTYACHTAaMH HEOOXOJAMMBIX 3HAaHMKA O TMepeKauyke HecTaOMIbHOTO

KOHACHCATa 1 H.IPIpOKOfI q)paKI_[I/II/I JICTKUX YyTJICBOAOPOHOB.

d)opanyeMble KOMIICTCHIMHA U HHAUKATOPLI UX TOCTHKCHUSA MO JTUCHHUIITIHHE

Konanl
KOMIIeTeHIIHH

Coaep:xxanue KoMNneTeHUH i

Koa u HauMeHOBaHHEe HHIUKATOpAa
JOCTHKCHUA KOMIICTCHIIUN

MK-13

TOTOBHOCTBIO pEIIaTh TEXHUYECKHUE
3aJladyd [0 TMPEJOTBPAIICHUIO U
JTUKBUIAIIU OCJIOKHEHUH u
aBApUITHBIX CUTyaIui npu
CTPOUTEIBCTBE, pEMOHTE,
PEKOHCTPYKIIMU U BOCCTAaHOBIICHUU
He(TSIHBIX M Ta30BBIX CKBaXHH,
nobsiue HedpTH M rasza, cbope H
MOJATOTOBKE CKBaYKWHHOM
MPOAYKIIMH, TPAHCIIOPTE U XPaHEHUU
YIJIEBOJIOPOAHOIO CHIPbS

3HAaeT aNrOpUTM pEUICHUS] TEXHUYECKUX
3aJa4 10 NMPEAOTBPAILECHUIO U JIMKBUIALMH
OCJIOKHEHUI U aBapUHHBIX CUTyalun
YnMmeer [IPUHUMATD peleHus 1o
BBIIIOJIHEHUIO  TEXHUYECKUX 3a1a4 110
IIPEIOTBPALLICHHUIO U JIMKBUIALIUU
OCJIOKHEHUI W aBapUMHBIX CUTyaluil
Biageer  HaBbIKaMH IO PELICHUIO
TEXHUYECKHX 3a7a4 10 NMPEJOTBPALIECHUIO U
JUKBUJAIUU OCIIOKHEHUN U aBapUHHBIX
CUTYalINi

I1K-16

CIOCOOHOCTBIO OPraHU30BaTh PabOTy
MEPBUYHBIX IIPOU3BOJICTBEHHBIX
MOIPA3JEIIEHNH, OCYLIECTBIIIOINX
OypeHHe CKBaXMH, 10ObIUy HEPTH U

ras3a, IPOMBICIOBBI KOHTPOJIb U
peryiupoBaHue U3BJICYEHUS
YIJIEBOAOPOIOB,  TPYyOONPOBOIHBIM

TPaHCIOPT HEPTH U raza, MoA3EMHOE
XpaHeHHEe ras3a, XpaHeHHE U COBIT
He(TH, He(TEeNPOAYKTOB )51
COKMKEHHBIX Ta30B JJI JOCTHIKECHMS
ITOCTABJICHHOM 1IENIH

3Haer paboty MIEPBUYHBIX
MIPOM3BOJICTBEHHBIX TOJpa3/IeNICHIHA

YMeer opraHu3oBaTh pabOTy TNEPBHYHBIX
MIPOM3BOJICTBEHHBIX TIOJpa3/IeTICHIH
Bnaneer HaBblkamMM OpraHu3anuu  padboT
MEPBUYHBIX MIPOU3BO/ICTBEHHBIX
MOAPAa3ACIICHUN

Conep:xaHue TMCUMILTAHBI

Paznen 1.CoBepuieHCTBOBAHUE TeXHHYECKOMH

oTpaciin.

ABTOMaTHYeCcKas

BOOPY/KEHHOCTH ra3oHedTeTpaHCIOPTHOM

3alquTa MW YHOpaBJICHHUEC MaruCTpajlbHbIMK HACOCHBIMHU arperaraMu.

ABTOMaTH4YeCKast 3aluTa W YHOPABJICHUC IMOAINOPHBIMH HACOCHBIMH arperaTtaMu. ABTOMaTI/I3aL[I/I$I

BCIIOMOT'aTCIBbHBIX

cucTeM. ABTOMATHUYECKOE

MarucTpaibHbIX TPyOOIIPOBOIOB

MOKapOTYIICHHUE.

Tenemexanusanusa OOBEKTOB

Pasnen 2. TpyOGonpoBoaHbIil TPAHCHIOPT ra3za, He()TH U HePTENPOAYKTOB.




BBenenue. [Ipeamer u 3amaun JUCHUIUIMHBL, €€ CBSI3b C APYrUMH aucnuruimHamu. OOmas
XapaKTepUCTHKa TPYOOIPOBOJHOTO TpaHCIOpTa HE(PTH, NPUPOAHOTO Ta3a MU HEDTEHPOIYKTOB.
TpyOonpoBoaHBIN TPAHCHOPT KaK COCTABIISIONIAs €IUHON TPAHCIOPTHOM CHUCTEMBI. XapaKTepUCTUKA
MarucTpalbHbIX TPYyOONpOBOAOB He(TH M HEPTENPOAYKTOB. XapaKTEPHUCTUKA MaruCTPaIbHOTO
TpyOONIPOBOHOTO TPAHCIIOPTa HMPUPOTHOTO ras3a. XapaKTEepPUCTHKAa TPYOONPOBOAHOTO TPAHCHIOPTA
MPOAYKTOB IepepabOTKH HEPTH.

Pasznen 3. I'mapoaMHaMuKa ra3oKHJAKOCTHBIX NOTOKOB. TemioBoil M ruapaBiM4ecKHil
Pac4YéT pe;KMMOB NEPEKAYKH.

HeoOxonuMoe duncino mapaMeTpoB, OIPEACNSIONUX JBHKEHHE MHOTo(a3sHOro IMoTOKa.
HccnenoBanue BO3MOXHOCTEH pacyeTa ra30KUIKOCTHOIO IOTOKA IO PACXOIHBIM KMHEMATHYECKUM
napaMerpaM. OKCIIEPUMEHTAIBHOE OIPENEICHUE OTHOCUTEIbHONW CKOPOCTH JABM)KEHHS Ta30BBIX
ITy3bIPBKOB B TIOTOKE UAKOCTU. DKCIEPUMEHTAIIBHOE ONIPEAEICHUE KNHEMAaTHUYECKUX XapaKTEPUCTHK
MOTOKAa CMeCH Ha JabopaTOPHOM Ta30KUIKOCTHOM IMOJBEMHUKE. YPaBHEHHS OJHOMEPHOTO
YCTQHOBMBILETOCS JBMKCHMS Ta30KMJKOCTHBIX cMecel B TpyOax. MHTerpupoBaHue ypaBHEHUS
JBUKEHMS Fa30°KUIKOCTHOM CMECH IPH Iy3bIpbKOBOH CTPYKType moTtoka. OmpenesneHue norepb Ha
TpEeHHUe Mpu NpoOKOBOM CTPYKType TeueHus cMecu. OnpeseneHne noTepb Ha TPEHUE U CKOJIbKEHUE B
HePTSIHON CcKkBaxuHE. VICXOAHBIE MJaHHBIE JUII TEXHOJOTHMYECKOIO pacueTa MaruCTpalbHBIX
HedTenpoBosoB. Tpacca MarucTpaibHOro HedrenpoBosa. PacueTHas Temmeparypa nepekaynBaeMoi
HepTtu. IlmotHocTh M Bs3kocTe HedTu. PacuerHoe umcio paboumx MAHEH MarucTPaIbHOTO
HedTenpoBosa. MexaHudyeckue (IPOYHOCTHBIE) CBOMCTBAa TPYOHOH cTanu. YKpYHHEHHBIE TEXHUKO-
SKOHOMMYECKHE II0KA3aTeId. YPaBHEHHWE HEPAa3pbIBHOCTU U YypaBHEHUE JBW)KEHUS (ypaBHEHUE
OanaHca yJenbHOU 3Hepruu). MaccoBblil pacxon AJs 3aJaHHON pa3HOCTH AaBieHMH. Kommepueckuit
pacxon rasza. Mi3meHneHue naBiieHMs 110 JUIMHE Ta30npoBoa. Mi3smeHnenne temneparypsl rasa 1o JJIMHE
razonpoBoja. bespasmepHbii kpurepuit IllyxoBa. ®opmyna KOHEYHOM TeMIlepaTypbl rasa B
ra3onpoBo/jie. 3aBUCUMOCTbh IPOU3BOJUTEIBLHOCTH Ta30IpoBoia OT TemrnepaTypsl. BinusHue s¢dexra
Jbxoynsa-ToMcoHa Ha Temmeparypy rasza B raszomnpoBojie. HeoOXxonmmocTh OxJaxJeHHs rasa Ha
kommpeccopubix craHuusx (KC). BuusHue penbeda Tpaccsl Ha MPOIMYCKHYHO CIIOCOOHOCTH
rasonpoBojia. HakionHslit razonposoa. Penbednsiit razonposoa. Kosg¢unuent ruapaBindeckoro
conpotuiienusa. Koapdunnent rpdextuBnoctu. YHuepcaibHas (popmyna BHUMIaza. 3nauenue
KO3 pUIMEeHTa TUAPABIMYECKHX CONPOTUBICHUN Ui Pa3iMYHBIX 30H TpeHus. PacueT ClIOKHBIX
ra3onpoBo/1oB. OJIMHOYHBIN ra30MpoOBOJI C y4acTKaMH pa3Iu4yHOIo AUAMETpa.

Pasnen 4. [lociienoBaresibHas nepexkauka Hedreil. CmeceodpazoBanue B Tpy0onpoBoje.

OOue NPUHLIMIBI MPOSKTHUPOBAHUSA CHCTEM HEPTENpOAyKTONpoBoaAoB. [IpubmikeHHas
Teopusi cMeceoOpa3oBaHUsl B TpyOONpoBOJE NpU IOCIEIOBATEIbHON Nepekauke HedTenpoayKTOB
Bnusiaue pasnuyHbIX (DaKTOpOB Ha Mpolecc cMmeceo0pa3oBaHHs NpU TypOyJIEHTHOM pexXHUME.
I'unpaBnuueckuil pacuer He(TENPOAYKTONPOBOAA MpH MOCIEAOBaTEIbHOW mepekauke. Pacuer
M3MEHEHMs MPOITYCKHOM CMOCOOHOCTH HE(PTENpoayKTONPOBOAA MPH IOCIEA0BATEILHON MepeKayKe
He(TEenpOAYKTOB ¢ pa3HOU BsizkocThio. [Ipuem u peanuszanus cmMecu HEPTENPOIYKTOB HA KOHOYHOM
MYHKT€ HEPTENpOAYKTONPOBOAa. MeponpHusTuss 1O YMEHBIICHUIO KOJMYeCTBA CMECH IpHU
nocyefoBareabHON mnepekauke. OcoOeHHOCTH mMocienoBaTeNIbHON mnepekauku HedTed. KoHTpoib
MocJeI0BaTeNbHON TMepekauku HepTenpoaykToB. CMelleHHne >XHUIKOCTell B TpyOoIpoBojae NpHU
U3MEHEHUH CcKopocTH mepekauku. (CmeceoOpa3zoBaHHe TMpU  MOCIEAOBAaTENbHON IMepeKayke
HE(PTENPOIYKTOB Pa3NUYHON BSI3KOCTU. Pacripenenenue cMecu Ha KOHEYHOM ITyHKTE TpyOOIpoBoja.
CmeceoOpa3oBaHne MpHU HEM3OTEPMHUECKOM PEKUME TOCIEI0BATEIIFHON Mepekaduku. D hHEeKTUBHBIN
kodpuurent auddy3um B YCIOBUSAX  HEM3O0TEPMUYHOCTH. 3aKOHOMEPHOCTb  U3MEHEHHUs
KOHIEHTpAallMu 1O JiuHe ropsdyero TpyOompoBoaa. Ompenenenue o0bemMa CcMecu IMpuU
MOCTIeIOBATENbHON MMEepeKayKe MOJOTPEThIX JKUAKOCTeH 10 TpyOOIpoOBOLY C HECKOJIbKUMHU
TEIJIOBBIMU CTAHLIUSMHU

Paznen S. Tpancnopr razoHacbieHHbIX HeTel M IIMPOKOH (PpaKIUM YIJIEBOIOPOI0B.



Hedrsnoit ra3. Ilepekauka ra30oHACHIMIEHHBIX HedTeld. TpyOOnmpOBOIHBIN TpaHCIOPT
KOHJICHCATa U MUPOKOH (PAKIUU JIETKUX yTIeBOJO0POI0B. OCOOECHHOCTH JBUKCHHSI Ta30KUIKOCTHBIX
cMmecel o TpyOonpoBoIaM.

Pa3znen 6. TpancnmopT BHICOKOBSI3KUX M 3aCTHIBAIOIIMX HedTeil

Vcxonnple AaHHBIE A TEIUIOBOTO pacdera Tropsuux He(PTenpoBOAOB. TEIuIOBOWH pexuM
MarucTpaibHbIX TpyOONpoBooB. ['napaBarueckuil pexxum ropsuux HedrenpooaoB. O6opyaoBaHue
mis noxorpeBa Hedru. TemmousonupoBanHble TpyOompoBonsl. I[lepekauka HedTell, SBISAIOMUXCS
HEHBIOTOHOBCKUMH XuAKOCTAMH. OnTHManpHas TeMieparypa noporpesa. PacctaHoBka cTaHIMN Ha
ropstueM HeTenpoBojie. YBeTUUeHHE MPOIYCKHON COCOOHOCTH Topsuux HedTenpoBomoB. Ocodbie
PEKUMBI PaOOTHI TOPAYUX TPYOOIPOBOIOB.



