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1. Ileabl0 wu3yyeHUs AMCLMIUIMHBI SBISIETCS MOATOTOBKA CTYAEHTOB K
IIPOU3BOJICTBEHHO-TEXHUYECKOM,  OKCIEPUMEHTAIBHO-UCCIEC0BATEILCKON U
MPOEKTHO-KOHCTPYKTOPCKOW ~ JAESTENIBHOCTH, a TaKkKe O0O0ydYyeHUue CTYIEHTOB
UCIIOJIb30BAaHUIO  3HAHWM, TMOJY4YEHHbIX B pe3yibTaTe (yHAAMEHTAIbHOU
MOJATOTOBKM IO €CTECTBEHHO-HAYYHBIM, 00IIENpodecCUOHANbHBIM U CIIELUANb-
HbIM JUCUMIUIMHAM, [JIsl pelIeHus 3ajJady, CBS3aHHBIX C  pa3pabOTKOi
BBICOKO3(D()EKTUBHBIX, HKOHOMHYHBIX TEXHOJOTMH W amlmapaToB MUIIEBOM
IPOMBIIIJIEHHOCTH.
3ajayamMm u3ydeHHs] AUCLUUIUIMHBI SBJISIETCA OBJIAJICHUE HABBIKAMU aHAIN3a U
BbIOOpa ONTUMANBbHBIX KOHCTPYKUMW THUIIEBOTO OOOPYIOBaHUS M MHILIEBBIX
MallvH npu IPOEKTUPOBAHUU HOBBIX MIPOU3BO/ICTB, pa3zpaboTka
BBICOKOO(D(PEKTUBHBIX M MAJIOOTXOJHBIX TEXHOJOTHYECKUX CXEM, BBIOOD
HamboJee palMoOHAIBHBIX THUIOB amnmapaToB, a TakKKe YMEHUE IPOU3BECTH
TEXHUYECKH TpaMOTHBIA pacueT BBIOPAHHBIX ammnapaToB C HCIOIb30BAHUEM
COBPEMEHHBIX  BBIYMCIUTENBHBIX  CPEICTB, a  Takxke  pa3pabaTbiBaTh
IPUHIUIIAAIIBHO HOBBIE METOJABI pacyeTa IPOLIECCOB M aIIapaToB IHILEBOU

TCXHOJIOT'HH.

2.MecTO DHCHUIUVIMHBI B CTPYKType «OO0pa3oBaTejbHBIX NPOrpamMm» IO
HanpapjeHuo mnoaroroBku 19.03.02. TexHomorus NPOAYKTOB IHUTAHHUS U3
PaACTUTEIHHOTO CBHIPHSI.

Jucturmaa «I[Iporeccsl U ammapaTsl THIIEBBIX POU3BOJICTB» OTHOCHUTCS K

po¢eCCHOHATTLHOMY IMKJTY OCHOBHOM 00Pa30BaTEIbHOM MPOTPaMMBI

Coneprxanve TUCITUTUTMHBI Oa3UpyeTCs Ha 3HAHUSX, MOJTYYEHHBIX MTPU
W3YYEHUH TUCIMIUIUHBI €CTECTBEHHOTO M 00pa30BaTEIHLHOTO IIUKIIOB, a 3HAHUS,
YMEHUS U HAaBBIKHU, TIOJIYYCHHBIC TP €€ U3yueHUHU, Oy IyT UCTIOIh30BaHbI B
MPOLECCE OCBOCHHUS CIEIUATIBbHBIX JUCIUILIMH NPU KYPCOBOM U AUIZIOMHOM

IIPOCKTUPOBAHUHU 1 B Hp&KTH‘—ICCKOfI ACATCIBbHOCTH.



3. TpeOoBaHusI K YPOBHIO OCBOCHHUS COAEPKAHMSA AUCHUTIINHBI

BrinycKHUK, OCBOMBIINHI TporpaMmy OakajiaBpuara, J0JHKeH 001a1aTh
CIEAYIOLUMU KOMIIETCHIUSMU

CIOCOOHOCTBIO BIAJIETh MPOTPECCUBHBIMU METOaMHU MOJI00pa U SKCIUTyaTaluu
TEXHOJIOTUYECKOT0 000PYI0BaHUS TTPU MPOU3BOJICTBE MPOIYKTOB MUTAHUS U3
pactutensHOro chipbs (I1K-2);

CIOCOOHOCTBIO OCYIIECTBIIATh YIIPaBICHUE IEUCTBYIOIUMHU TEXHOJIOTUYECKUMU
JUHUAMU (TIPOLIECCaMU) U BBISIBIATH OOBEKTHI JIJIs1 YIIYUIIIEHUS TEXHOJIOTUN
MUILIEBBIX TPOU3BOJICTB U3 PaCTUTENBHOTO Chiphs (ITK-7);

CIOCOOHOCTHIO TOHUMATh MPUHITUIIBI COCTABICHUS TEXHOJIOTUUECKUX PACUeTOB
IPY IPOESKTUPOBAHNUU HOBBIX WJIM MOJICPHHU3AIIMH CYIIECTBYIONIUX MPOU3BOJICTB U
pou3BoAcTBeHHBIX yuacTkoB ([TK-20);

CIOCOOHOCTHIO 0OOCHOBBIBAThH U OCYIIIECTBIISITH TEXHOJIOTMYECKUE KOMITOHOBKH,
no00p 000pyI0BaHUS ISl TEXHOJOTHUECKUX JIMHUN U y9aCTKOB MPOU3BOJICTBA
IPOAYKTOB MUTAHUS U3 pacTUTEIbHOTO Chipbs (ITK-27).

B pe3yJabTaTe OCBOCHUA NTUCHHUIIVIMHBI CTYJICHT J0J/I:KCH

3HATD:

-METOJIMYECKHEe, HOPMATHUBHBIE M PYKOBOJAIINE MaTepUalibl, Kacaroluecs
BBITIOJIHSIEMO# pabOTHI;

-POOJIEMBI TTUIIEBLIX TTPOU3BOJICTB, CUCTEM, MPUHIIUI PAOOTHI, TEXHOXUMHUYECKUE
XapaKTEPUCTUKH MUIIIEBOTO CBIPbS, MOTy(aOpUKATOB U MPOIYKTOB.;

-METOJIbl HCCIICIOBAaHMM, TIpaBUJia M YCJIOBHS BBIMOJHEHUS pPabOT, OCHOBHBIC
TeXHOC(HEpHbIE OIACHOCTH, WX CBOHMCTBA HM XapaKTEPHUCTUKH, XapaKTep
BO3JICCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB Ha YeEJIOBEKA U MPHUPOJHYIO Cpeny,
METOABI 3aIIUTHl OT HUX MPUMEHHUTEIBHO K cdepe cBoeil mpodecCHOHAIBHOM

JEATSIILHOCTH;
YMmers:

- BBINIOJIHATH PabOTBl B OOJACTH HAYYHO-TEXHUYCCKOU JIESITCIBHOCTH TIO
MPOECKTUPOBAHUIO, HH(pOpPMAITMOHHOMY 00CITy>KHBaHUIO, OpraHu3aIuu

MPOU3BOJICTBA, TPyJa U YIPaBICHUIO, METPOJOTUYECKOMY OOECIICUCHHIO,
TEXHHYECKOMY KOHTPOJIO B THINEBOW TEXHOJIOTHUU, TWPUMEHITh METOMIbI
KOMITJIEKCHOTO TEXHUKO-DKOHOMHYECKOT0 aHalli3a B MHUIIEBOM MPOMBIIUICHHOCTH
Juisi  0OOCHOBAaHHOTO TPHUHSITHS PEIICHWH, WICHTU(DUIIMPOBATH OCHOBHBIC
OMMACHOCTH Cpelbl OOWTaHUS YEIOBEKa, OICHUBATh PUCK WX peaTn3aIii,
BBEIOWpAaTh METOJIBI 3alllUTHl OT OMACHOCTEeW NPUMEHHUTEIBHO K cdepe cBoeit
mpoecCHOHaNBHON  NEeITeNFHOCTH | CIOco0bl  oOecrieueHus: KOM(OPTHBIX
YCIIOBUH KU3HEICSITEIIEHOCTH,

Baapers:

-METOJaMU TIPOBEJICHNS KOMIUIEKCHOTO TEXHUKO-IKOHOMHUYECKOTO aHaIHM3a s
000OCHOBaHHOTO TIPUHATHUS PEIIEHUN, W3BICKAHUS BO3MOXHOCTH COKPAIICHUS
KA paboT, COACHCTBHUS MOATOTOBKE MPOIlecca X peaan3anuu ¢ 00ecrnedeHueM
HEOOXOTMMBIX TEXHUYECKHUX JAHHBIX B MUIIEBON TEXHOJIOTHH,



- 3aKOHOJATENIbHBIMU U MPABOBBIMU aKTaMU B 00JACTH OE€30MaCHOCTH M OXPAHBI
OKpY>Karoleh cpebl, TpeOOBaHUSIMU K O€30MACHOCTH TEXHUUYECKUX PETJIaMEHTOB
B cepe nMpoPecCHOHANBHON NeATEeNbHOCTH: CIOCO0AMU M TEXHOJIOTUSMHU 3aIUTHI

B UPE3BBIYAWHBIX CUTyalUAX;

- MIOHATUITHO- TEPMUHOJIOTMYECKUM ammnapaToM B 00J1acTi 0€30MacHOCTH;
- HaBBIKAMU pallMOHATIM3AIUHU JIeSITEIbHOCTH C 1eJIbI0 00ecrneueHusi 6€30MacHOCTH

Y 3alIUTHl OKPYXKAIOUIEH CPEIbI.

4. O0beM IMCUMILVIMHBI M BUABI Y4eOHO0il padoThl

Taoauua 1
Bcero yacos Cemecrpt
Buj yuedHoii padoTsi 6 6
[001]0) 300 0P0 300

KounrakTHas pabora(Bcero) 64 16 64 16
B Tom uncne:
Jlexknuu 32 10 32 10
[IpakTHueckue 3aHATHS 32 6 32 6
CemuHapsl
JlabopaTopHbie pabOTHI
CamocrosiTesibHast padora (Bcero) 80 128 80 128
B Tom uncre:
KypcoBas paboTta (mpoeKT) 36 36 36 36
U (unu) opyaue uovl camocmosmenvHou pabomol:
Pedepar 18 18
IToaroroska k 1abopaTopHBIM paboTam
[ToaroToBka K MPaKTUYECKUM 3aHITUIM 13 42 13 42
IToaroroBka k 3auety (3K3aMeHY) 13 42 13 42
Bujg oryerHocTn Jk3amMeH | DK3aMeH | DK3amMeH | JK3aMeH
O01mas Tpy10eMKOCTh BCEI'O B yacax 144 144 144 144
JUCIHHUIIINHBI BCEI'O B 3au4. en. 4 4 4 4




5. Conep:kaHue TUCUUIINHBI

5.1. Pa3aeanl qUCHUILIMHBI U BUABI 3AaHATHH

Tabnuma 2
Ne HaunmeHnoBanue pasgeia Jlex | Ilpakr. | JIad. | Cemun | Bcero
n/n AUCHMILTUHBI 1. 3aH. 4acos
1. I'mppocratuka. ['mapoannamuka. 2 2 4
BsizkocTthb
2. [lepemernienne KUAKOCTEH. 2 2 4
[{eHTpOoOeKHbIE HACOCHI.
3. [TopirHeBbIe HACOCHI, XapaKTEPUCTUKH 2 2 4
4, I'mpponuHaMuka 3€pHUCTBIX CIOEB 2 2 A
[IceBnooxunxenmne
5. Paznenenne HEOTHOPOAHBIX CUCTEM. 2 2 4
6. [TepememuBanue B KUIKUX CpeIax. 2 2 4
7. MexaHn4eckne npouecchl: 2 2 A
M3METbYCHHE, COPTUPOBAHNE
8. TermTonpoBOIHOCTB.
Temnonepenaua. Pacuer u moxdop 2 2 4
TEIIO0OMEHHBIX allapaToB
9. Brimmapusanue. Kongencamus. 2 2 4
10. | OcHOBBI Maccomepeaaym. 2 2 4
11. | YpaBHeHnue u k0> PHUITMEHTHI 2 2 4
Maccornepeaain
12. | Ocymika u yBnaxHeHue razon. CyIika. 2 2 4
13. | AGcopOrus. AacopOrusi. 2 2 4
14. | [leperonka. Pextudukarmusi. 2 2 4
15. | DkcTparupoBaHue. 2 2 4
16. | Kpucramnumzanus 2 2 4
U pacTBOpPEHHUE
Bcero 32 32 64




5.2. JlekuuoOHHBIE 3AHATHSA

Tabauuna 3

Paz | HaumeHoBaumue Coaepxanue JTUCUMILIHHBI

i (Sh) pa3aesia

JUCHUIIIIMHBI

1. OCHOBHBIE 33124 Iloustue 0 peanbHOM " HIeaJIbLHOU JKUIKOCTSX.
Kypca. I'mapocratuka l'unpocratuyeckoe naBiaeHUe. YpaBHEHUS paBHOBecus Oiliepa.
I'mppoaunamuka. Baskocts. BnusiHue temmeparypbl M JaBICHMS Ha BSA3KOCTb.
Bsaskocts VYpaBHenne  bepHymum.  PexuMbl  IBWKEHMS — KHUJIKOCTH!

JaMUHApPHBIN U TypOYJIEHTHBIH

2. [Iepemenienue LenTpobexxHble  HAcOCHI. XapakTepuCTUKU  IEHTPOOEKHBIX
KHUJIKOCTEH. HacocoB. [IpenenbHas BbICOTa BCachIBaHUs. SIBJIEHHE KaBHUTAIUU.
LentpobexHbie PaGora nHacocoB Ha cerb U paboyas Touka. [lapamnenvHas wu
HAaCOCHI. nocJeioBaresibHasi paboTa HacOCOB.

3. [TopirHeBbie HACOCHI,

XapaKTepUCTUKU [TopurneBbie Hacocsl. [IpuHIMT IEHCTBUSA U YCTPOMCTBO.
O6beMHbBII K0O3PGUIUEHT M0JIE3HOTO EHCTBUS. XapaKTePUCTUKH
MIOPUTHEBBIX HACOCOB.

4, IM'maponnHamuka JIBuKeHue KUIAKOCTH Yepe3 HEMOJBUKHBIE 3E€PHUCTBIE CIIOH.
3€pPHUCTHIX CIIOEB. XapakTepuUCTUKA  3€pHUCTOrO  cios.  Pacuer  ckopocrteit
[IceBaooxumxeHue. MICEBJIOOKMKEHUS, BUTAHUS U yHOca. [ITHeBMO- U ruapoTpaHcnopt

3€pHUCTBIX U TBEPBIX MAaTEPUAJIOB.

5. Pa3nenenue OcHoBbl  Teopurm  ocaxiacHus. CKOPOCTH CBOOOJHOTO U
HEOJHOPOJIHBIX CUCTEM | CTECHEHHOTO OCaXJEHHus B Moje cuil TsbkecTd. LleHTpoOexHoe

oTcTauBaHue U QuiubTpoBaHue. OuncTka Ta30B OT IMbUIM.
Paznenenue cycnensuit u smynbscuid. Llentpudyru. Cemaparopsl.
Mokpast 0uucTKa ra3oB. DIEKTPOYUIBTPHI.

0. [TepememuBanue B OO0mras xapakTepucTUKa Ipoliecca rnepeMemuBanusa. [loTouHoe,

KUJKUX cpeaax. IIHEBMATUYECKOE U JIp. BHUJbBI MEPEMELINBAHUS CHITYYHMX Macc U
IJIACTUYECKHUX MacC.

7. Mexannueckue Teopust u knaccuduxanss METOI0B U3MENbUEHUSA. Y CTPOMCTBO U
MIPOLECCHI: pacdyeT OCHOBHBIX THIIOB JPOOMJIOK U MIAPOBBIX MEJbHHII.
H3MENbYCHHUE, CopTtupoBaHue, METOIBI.

COPTUPOBAHUE

8. TennonpoBoaHocTs | TemneparypHoe IoJIe. 3aKoH Dypee. Koadppunuent
. Tenmnonepenaya. teronepegau. OCHOBHOE ypaBHEHHUE Teruionepenauu. Bzanmuoe
Pacuet u monbop HallpaBJI€HUE JIBXKEHHUS TeroHocuTene (OCHOBHbIE  KOH-
TEII00OMEHHBIX CTPYKUMU  TEIuIoOOMeHHbIX  ammapaToB. (OCHOBBI  pacyera
anmnapaToB TEIUIO0OMEHHHUKOB, BBIOOP ONTHUMAIIbHBIX PEKUMOB UX PaOOTHI.

0. Brimmapusanue. Metoapl BbIlTapuBaHusA. MaTepHalbHBIA W TEIUIOBOM OaslaHChI
Konpnencanus. BBIITAPUBAHMS. MHOTOKOPIYCHbIE BBINIAPHBIE YCTAHOBKU. TeM-

NepaTypHbIE Jenpeccud. PacyeT MHOTIOKOPITYCHBIX YCTaHOBOK.
OcHOBHBIE KOHCTPYKLMH BBIMAPHBIX amnmnapaToB. [loBepxHOCTHBIE
KOHJIEHCATOpPbl M KOHJIEHcaTophl cMemieHus. [IpuGinxeHHsbIH
pacueT 0apoMeTpUUECcKOro KOHAEHCATOpa.

10. | OcHoBbI 3akoHbl (a30BOTO paBHOBecus. MarepuanbHblii OamaHc U
MacconepeIadH. ypaBHeHHe  paOouedl  nuHMM.  HampaBieHue — mpolieccoB

MacconepeHoca, HUxX oOpaTuMocTb. MounekynspHas TUpPy3us.
3akoH @uka. Koapuuuentsl Mosiekynsipaoit auddysun.




11. | YpaBHeHue u OcHOBHOE  ypaBHEHHE  MaccOllepeaauu. KoaddunmenTst
KO3 PUIIMEHTHI macconepenauud. OCOOCHHOCTH Maccolepenayd B CHCTEMax C
Maccornepenayu TBeproi (azoit. HecrammonapHoCTh MaccomepeHOca B TBEPIBIX

Tenax.

12. | Ocymika u yBnaxHenue | Ilapamerpsl BrnaxkHoro Bozayxa. TemnooOMeH MexIy BOJOW U
ra3os. BJIQXHBIM BO31yxoM. lIporeccsl Temno- u mMaccooOMeHa MEexAy
Cymixka. BO3lyXOM M  BOJOW B  TEIUIOOOMEHHHUKAX  CMEILIEHHUS.

MarepuaibHbIi M TEIIOBOW OallaHChl KOHBEKTHBHOM CYIIKH.
Bapuantelr  cymmimpHOro — mpomecca.  Kmaccudukamus  u
KOHCTPYKLHUS CYIIUJIOK.
13. | AGcopOmms. AbGcopbuus. Marepuanpaplii  Oanmanc  abcopOumu. OCHOBHOE
AncopOrius. ypaBHeHHEe abOcopOuuu W  ompeAesieHHe  KOd(DPHUIIMEHTOB
abcopOuuu. Hacamounble u Tapenounble abcopOepbl. OOmias
XapaKTepuCTUKa Impolecca ajacopouuu. JIBuwkymas  cuia
aacopouunu. Knaccudukanus aacopOEHTOB M 00LIME MPUHIUIIBI
YCTPOMCTBA aCOPOEPOB.
14. | Ileperonxa. [Ipocras neperonka. MatepuanbHblil 6aianc. OCHOBHbBIE 3aKOHBI
Pextudukanus. neperoHku (3akoHsl Konosanosa u Bpesckoro). MHOTOKYOOBbBIE
anmnapatsl. Pextudukanus. Kononnsl. [Ipoueccel, npoTekatoriue
Ha Tapenkax. OnpeaeneHne Yncia Tapesiok PeKTUHUKAITMOHHON
KOJIOHHBI. KOHCTPYKITNH peKTH(HUKAITMOHHBIX allapaToB
(TapesoyHOro TUMa, HacaJOYHbIE KOJOHHBIL, IICHOYHbIE KOJIOHHBI).
15. | OkcTparupoBaHue.
OO6mras xapakTepuCTHKA MPOIecca IKCTPAKINH, (pu3ndeckas
CYIIHOCTH Tporiecca. Pacuer nporecca. TUIMOBBIE KOHCTPYKIINH (C
HEMOABM)KHBIM, IBUKYIIMMCSI, B3BELIEHHBIM CJIOEM U Jp)

16. | Kpucramnmuzauus CylHOCTh  MPOLECCOB  KPUCTAUIM3ALMM M PAacCTBOPEHMS.

Y pacTBOpPCHUE.

OcHOBHBIE KOHCTPYKTHUBHBIE THIBI KpUCTAIN3aTOPOB. OCHOBHOE
ypaBHeHHE Ipolecca pacTBopeHus. Kunemaruudeckas (GyHKIus
pacTBOpeHust




5.3. IIpakTu4eckue 3aHATHS

Ne HaumenoBaHue Conep:xkanue pasjaesia
n/m | pasgesia JMCHUILIAHBI
1. I'mapocraTtuka. Ornpeenenre ruipoOCTaTUYECKOTO JaBICHUS KUIKOCTH.
'maponnnamuka. BsiskocTe | Bs3kocTh KMHEMATHUYECKasl U IMHaAMUYecKas. Pacuersl.
2. LenTpoOesxHbIE HACOCHI. Omnpenenenre OCHOBHBIX XapaKTEPUCTUK LIEHTPOOESIKHOTO
HAacoca NpH NEPEMENIEHUN KUIKOCTEN
3. [TopuHeBsie HacOCHI, Pacuer MOITHOCTH 37€KTPOABUTaTENsl MOPIITHEBOTO HACOCA,
XapaKTEPUCTUKHU XapaKTEPUCTUKHU U K.I1.JI. HAcoca.
4. I'mpponunamrka o
Pacuer ckopocTeit 11ceBA00KMKEHUS, BUTAHUS U YHOCA
3E€pPHUCTHIX CIJIOEB
5. Paznenenne HeOAHOPOAHBIX
cHOTEM Omnpenenenne cKOPOCTH CBOOOJHOIO U CTECHEHHOTO
OCaXJICHMS B TI0JIE CHII TsbKeCcTH. PacueT neHtpudyr.
IIceBn00XKIKEHHUE. ! ueHTpudyr
6. [TepemenuBanue B KUJIKUX
cpestax Pacuer ocHOBHBIX pa3MepOB MEMIANOK JJIs TepeMEIIUBaHUS
' .| B xkuakux cpenax. Pacyer puinbTpoBaHHON anmapaTypshl 11t
MexaHn4yeckne npoLecchl: A P ¢ P ATHapaTypel A
pa3aesieHus] HEOTHOPOIHBIX CUCTEM TO]T ACHCTBUEM
W3METbYCHHE, N
Pa3HOCTH JIaBJICHUM
COPTHPOBAHHE
7. TenmonmpoBOJIHOCTS.
. HuddepennmanbHoe ypaBHEHHE TEIUIOMPOBOTHOCTH
KoHBeKTHBHBIN IEpeHOC
Omnpenenenne ko3 PUITMEHTA TEIIIOOTAAYH.
TerJia.
8. Tennonepenaya. Pacuer u Pacuer cpenneii Temmnepatrypel Ipu IBHKEHUU
moA0Op TEII00OMEHHBIX TEIJIOHOCUTENIEN. B IPSIMOTOKE, IPOTUBOTOKE, MPH
anmnapaToB CMELIAaHHOM U NIEPEKPECTHOM TOKE.
0. Brimapuanue. Pacuer BrImapHbBIX annapaTtoB ¥ MHOTOKOPITYCHBIX
Konpencanus. ycTaHOBOK. [IpuOmmkeHHBIN pacyeT 6apOMETPUIECKOTO
KOHJIEHCaTopa
10. | OcHOBBI Macconepeaaym. VYerpoiicTBO U paboTa OCHOBHBIX THUIIOB APOOMIIOK. Teopust
paboThl U pacyeT HIAPOBbIX MEJIbHUIL.
11. | YpaBHeHue u CocraBienne MaTepHalibHOTO OajlaHca Maccorepeayu.
K03 duImeHTh Pacuer koaddurmenta macconepenaun
Maccorepegauu
12. | Ocyuka u yBlaxxHEeHHE YpaBHEHHE CKOPOCTH CYIIKH.
razoB. Cymika. MartepuanbHBI B TETUIOBOW 0alaHChl KOHBEKTUBHOM CYIIIKU
AbGcopOrusi.
13. Az[cop 6II:I[I/I$[ Omnpenenenue napaMeTpoB mpoiiecca abcopobuuu. Pacuer
P ' pa3MepoB ajicopoepa
14. | Ileperonxa. CxeMa neperoHHou ycTaHOBKU.. PacueT 0OCHOBHBIX pa3MepoB
Pextudukanmusi. PEKTU(UKAIIMOHHON KOJIOHHBI
15. | OkcrparupoBaHue. Pacuer skcTpakTOpa ¢ HEMOABUKHBIM U JBUKYIIUMCS
CIOSIMU
16. | Kpucrannuzauus

" PaCTBOPCHUC.

OcHOBHEIE KOHCTPYKTHUBHBIC THUIIBI KPUCTAJIIIN3aTOPOB.




6. CamocrosiTesibHas padoTa CTYACHTOB 10 AMCUUILIMHE

6.1 TeMbI KypcOBBIX IIPOCKTOB

o

n/n

TeMbl KypcOBBIX IIPOEKTOB

Pacuer temnmoodbmennuka «Tpyba B TpyGe»

TexHonornyeckui pacuer TpyoyaTon neyu.

Ompenenenne pazMepoB 0apOMETPUUECKOT0 KOHACHCATOPA.

PacyeT MHOrOKOpITYCHOM BBIITAPHOW YCTaHOBKHU.

[Tog6op kKoHCTpyKIIMU OapabaHHOM CYITUIIKH.

TexHomoruveckuii pacuet adbcopoepa.

Omnpenenenue pa3MepoB KOXKYXOTPYOHOTO TEIII00OMEHHUKA.

Pacuet nentpudyru.

© o NS AW

TexHoJorn4yecKui pacucT peKTH(l)HKaHHOHHOfI KOJIOHHBEI.

|
©

Pacuer OKCTpPAKTOpa C HCIIOABUIKHBIM U JIBWXXYIIUMCS CIIOCM

|
=

KOHIIGHC&TOP-XOJIOJII/IJIBHI/IK. Pacuer.

|
N

TexHomornveckuii pacuet pudoiiepa.

-
w

AnnapaT BO3AYIITHOTI'O OXJIAKICHUA.

-
e

Pacuet nmukiona

6.2 Tembl pedpepaToB

IloTounoe u APYTUC BUIBI IICPCMCIINBAHUA CBIITYYUX U
IMIaCTHYCCKHUX MAcCC.

OcHOBBI TeOpHH CUTOBOTO aHanu3a. O0IIas XxapakTepucTHKa
METOJI0B COPTUPOBKH.

OO6nactu MpUMEHEHUSI METO/I0B COPTUPOBKH B MUIIIEBON
IIPOMBIIIEHHOCTH.

Buasl TeII000MEHHHUKOB

Huddepennmanbabie ypaBHEHUS TEIUIOMPOBOIHOCTH,
onpeneneHne K03 duImenHTa TermIo0TIauu.

brnoxuMmuyeckue mpoueccsl.

Oco0eHHOCTH ¥ Ha3HAYEHUE MOJICKYJISIPHOM TIEPETOHKH.

CybnuManmoHHast OCYIIKa.

KunkoctHas skcrpakius. OCOOCHHOCTH.

OcCHOBHbIE XapaKTEPUCTHUKU MPOIECCa KPUCTAIITU3AIUY.

MeToabl KpUCTAIUTU3AIUH

XOJIOI[I/IJIBHBIG arCHTbI

3aMOpa)KI/IBaHI/IC IMUIOCBBIX IIPOAYKTOB.
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1. B.T. Aliamrreiin, M. K. 3axapos, I'. A. HocoB u nip.
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7. YO. M. IInakcun, H. H. Manaxos, B. A. Jlapun Ilnakcun FO. M. IIpoueccer u
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7.01eHOYHBbIE CPeCTBA
7.1 O0pasen TeKymero KOHTPOJIA

OnpenenuTs pa3Mepsbl, JHEPro3aTpaThl U BpeMsl 3alIUTHOTO IEUCTBUS
azcopOepa Mpu yJaaBIMBaHUU MAPOB 3TUIIOBOTO CIHUPTA, yAJIIEMbIX MECTHBIM
OTCOCOM OT YCTaHOBKH 00€3KUPUBAHUS MPU YCIOBUHU €€ HEMPEPhIBHOM padOTHI B
TeyeHue § yacoB. [[poU3BOAUTENBHOCTh MECTHOTO OTCOCA MAPOBO3AYIIHON CMECH
coctasnsier V = 270 mM>/u. HauanbHas KOHIEHTpAIMs TApOBO3AYIIHOM CMecH,
noaasaeMoii B abcopbep C0=12 r/m3. DPPeKTMBHOCTE OUMCTKH JO0JKHA OBITH HE
Huxe 99%. IIpu pacdere BA3KOCTh U IMJIOTHOCTh NAPOBO3AYIIIHON CMECU MIPUHSATD
PaBHOM BSI3KOCTH M IUIOTHOCTH BO3JyXa MPH TeX ke yciuoBusax. [lornomenune
npoucxonut mipu 20°C u atMocpepHOM JaBICHHH.




7.2 Bonipocsl Kk 1-if py0e:kHOl aTTecTaunu

I'mppocratuka. ['mapocratuyeckoe 1aBieHUE.

IToHaTHE O peaIbHON U UACATIBHON KUIKOCTSX.

VYpaBHEHMs paBHOBeCHs Duiiepa

3akoH [lackans.

OCHOBHOE ypaBHEHHE TUAPOCTATHKH.

Cuna naBiieHHs HA THO U CTEHKHU COCY/a.

Bsaskocte. BinusHue temneparypsl Ha BA3KOCTb.

Bnusinue naBneHus Ha BI3KOCTb.

. YpaBHenue bepHyinu 11 ueaabHOM KUJIKOCTH.

10 VYpaBHenue bepHyum a1 peaqbHON KUIKOCTH.

11.PeXuMBbI IBMKCHUS KUIKOCTH: JAMUHAPHBIA U TypOYyJICHTHBIN

12.enTpobexHbie Hacochl. [IpuHIMI AEMCTBUS U YCTPOUCTBO.

13.OcHoBHBIE TapaMeTpbl HACOCOB.

14.TTpou3BoAUTENHHOCTH, TI0/1a4a, HATIOP.

15.MomHOCTh, KO3 (GHULIUEHT MOJIE3HOTO IEUCTBUS,

16.1Tone3nas U ycTaHOBOYHAS MOIITHOCTH DJICKTPOJIBUTATEIIS.

17.XapakTepuCTHUKN HEHTPOOEHKHBIX HACOCOB.

18.IlpenenvHas BbICOTA BCAaChIBaHUS.

19.SIBnenue kaButanuu. Koadduument kaButanuu.

20.Cxema HacCOCHOM yCTaHOBKH.

21.PaboTa HacOCOB Ha CETh.

22.Pabouas Touka XapaKTepUCTHUKHA Hacoca.

23.TlapannenbHas paboTa HACOCOB.

24 .TlocnenoBartenbHas paboTa HACOCOB.

25.CpaBHHUTEIbHAS OIICHKA HACOCOB.

26.Br160p Hacoca

27 .TlopmHeBbie HACOCHI. [IpuHIIUIT TEHCTBUS U YyCTPOUCTBO.

28.Hacoc n1BOfHOrO NeCTBUS.

29.06bemMHbIN KO3 DUIMEHT MOJE3HOTO AEHCTBUS.

30. XapakTeprCTUKH TOPITHEBBIX HACOCOB.

31.1InacTuH4aTHIE, MIECTEPEHHBIC HACOCHI.

32.BuxpeBbie, CTpyHbBIE HACOCHI.

33.TennmoBsie MPOIECCHI. KiIacCupUKaIus.

34.TemmiepaTypHOE€ TOJe€.

35.3akon Dyphe.

36.IuddepennmanbHoe ypaBHEHHE TETIONPOBOTHOCTH.

37.Koapdunuent termoornaqyu.

38.CrarmoHapHbIii OTHOMEPHBIN TOTOK TETUIa Yepe3 OAHOCIONHYIO CTEHKY.

39.CranvoHapHBIA OJHOMEPHBI TMOTOK TEIlJIa Yepe3 MHOT'OCIOWHYIO IUIOCKYIO
CTEHKY.

40.CrannoHapHbIi OJHOMEPHBIN MOTOK TETUIA IIIHHIPUIECKYIO CTCHKY.

41.3aK0H TEII00TAAUH.

42. lupdepenimanpbHoe ypaBHCHHE KOHBEKTHBHOTO MIEPEX0/1a TETIIa.

43.TennoBoe nogodue.

CoNoakrwWNEF



OOpa3sen Ouitera k 1-i py0exxkHoOl aTTecTALMHA
T'PO3HEHCKHNU I'OCYJAPCTBEHHbBI HE®TSIHON
TEXHUYECKNHN YHUBEPCUTET um. akaa. M.Jl. MIILIHOHIIHKOBA
I[I/ICIII/IH.]'II/IHZI: «HDOHCCCI)I U annaparTrbl IMIICBLIX IIPOU3BOJACTB»

Bbuaer Ne 1

1. YpaBHenue bepHyiuu 1 uaeaibHON KUJIKOCTH

2. TerutoBoe 11o100ME.

Houent kap. TMO Mycuxanosa H.M.
3aB. xadenpoit TMO OneMyp3aeB A.A.

7.3 Bornipochl k 2-ii py0e:kHO aTTecTAIINH

JIBMOKEHHE JKHJIKOCTH Yepe3 HEMOABUIKHBIC 36pHUCTHIC CIIOU.
XapaKTepUCTUKU 3EPHUCTOTO CJIOA.

PacueT ruipaBInyecKoro COnpoOTUBICHUS CIIOS.

Pacuet ckopocTeil nceBIo0KUKEHUS.

Pacuet ckopocTeil BuTaHus U yHOCA.
[THeBMOTpaHCIIOPT 3€PHUCTHIX U TBEPABIX MaTEPUATIOB.
['uapoTpaHCHOPT 3€pHUCTBIX U TBEPIBIX MAaTEPUATIOB.
OCHOBBI TEOPUH OCAKICHHUS.

CxopocTh CBOOOTHOTO OCAXKIACHUS B MOJIE CHII TSIKECTH.
0. CKOpOCTBh CTECHEHHOT'O OCaXICHHS B MOJIE CHII TSXKECTU
11. IlenTpoOexHOE OTCTauBaHUE

12. IlenTpobexHOe HUITBTPOBAHHUE.

13. MeToabl OYMCTKH Ta30B OT MBLIH.

14. Paznenenue cycreH3ui

15. PazgeneHue sMyJIbCUH.

16. Hentpudyru. OcoOeHHOCTH KOHCTPYKIIHH.

17. PacdeT OTCTOMHBIX EHTPUQYT.

18. Cenapatopsi.

19. Moxkpasi o4HCTKa Ta30B.

20. DnexTpodmnbTphl. KOHCTPYKTUBHBIE OCOOCHHOCTH.

21. Pacuer 31eKTpOpHUIBTPOB.

22. OunbTpOBaHUE CYCIICH3UN

23. OuncTKa ra30B OT NBUTH Ha PUIBTPaX.

24. OuabTPHI AN pa3ieTIeHUs CyCTICH3UH.

25. O0mras xapakTepUCTUKA MpoIecca MePeMeITNBaAHN.

26. CriocoObI mepeMennBaHue.

27. Mexann4ekoe, THEBMAaTHIECKOE TIepEeMEIIIBaHHUE.

HoOoo~NoO~WLWNE



28. bapboTaxkHO€E TIepeMellBaHue, yCTpOCTBO 0apOOTEpOB.

29. IloTouHOE EepeMENIMBAHUE CHIITYYMX MACC U IJTACTUYECKUX MaCC.

30. [TneBMaTHyeCKOE U IPyrye BUABI IEPEMEIINBAHUS CHITyUYUX MacC U
MJIACTUYECKUX MacC.

31. Teopust u3MenbUCHUS.

32. Knaccugukanus METo10B U3MEIbYEHUS.

33. YcrpoiicTBO U paboTa OCHOBHBIX THUIIOB APOOMIIOK.

34. PacueT OCHOBHBIX TUIIOB JIPOOUIIOK.

35. YcTpoiicTBO 1 paboTa MapoBbIX MEJTbHHUII.

36. Pacuet mapoBbIX MEJIbHUII

37. CoptupoBanue. MeTobl.

38. YcTpoicTBO COPTUPOBAIBHBIX AIapaToB.

39. KoadpunmeHnTsl maccornepenayu.

40. MaccooOMEeHHBIE MPOIIECCHI.

41. Cpenansisi ABMXKYILAs CHIIA MPOIIECCOB MACCOMNEpeIayu.

42. Oco0eHHOCTH Maccolepeayl B cUCTeMax ¢ TBepAon (a3zoil.

43. HecTallmoHapHOCTh MaccoNepeHoca B TBEP/IbIX TeJax.

OO0pa3zen Oustera Kk 2-i py0exkHO#H aTTecTAMU
T'PO3HEHCKHU I'OCYJAPCTBEHHbBII HE®TSIHON
TEXHUYECKNHN YHUBEPCUTET um. akax. M.Jl. MIULIHOHIIHKOBA
I[I/ICIII/IH.]II/IHZI: «HDOIICCCBI H anmaparTthbl INIICBLIX IIPOU3BOJICTB)

Buaer Ne 1

1. Hentpudyru. OcoOEHHOCTH KOHCTPYKIIHH.

2. HectanmonapHoCTh MaccomnepeHoca B TBEPIbIX TeJax.

Houent kap. TMO Mycuxanosa H.M.
3aB. kadenpoit TMO OnpMyp3aeB A.A.
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11.
12.
13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

217.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.

7.4 Boripochl K IK3aMeHY

Temnossie npouecchl. TeMnepaTypHoe noJe.

3akon Oypre. JuddepenunanbHoe ypaBHEHHE TEMIOTPOBOIHOCTH.
Kosduuuent rennooraaum.

CranuoHapHbIi OJHOMEPHBIN MOTOK TEIIA Y€PE3 MIOCKYI OJHOCIOUHYIO,
MHOTOCJIOMHYIO M IWJIMHIPUYECKYIO CTEHKY.

3aKOH TEIUIOOTAAYH.

HuddepenunanbHoe ypaBHEHUE KOHBEKTUBHOTO MEPEX0/Ia TEIUIA.
TemoBoe nonodue.

Koadpuuuent remnonepenaun. OCHOBHOE ypaBHEHHUE TEILIONEPEIayn.
B3anMHoe HampaBieHue ABUKEHUS TeIIOHOCUTENeH

CpenHuii rpagueHT TeMIiepaTyp Ipu MPOTUBOTOKE, MPSIMOTOKE. U
CMEIIaHHOM TOKe.

KoadduimmeHT npoTHBOTOYHOCTH.

OcCHOBHBIE KOHCTPYKIIMU TEMJIO0OMEHHBIX annapaTosB.

OcHOBBI pacueTa TerI000MEeHHUKOB. BEIOOp ONTUMAaTBHBIX PEXKUMOB
TEIUI0O0OMEHHBIX anmnapaTos.

Mertob! BeillapuBaHus. MaTtepualibHbIN U TEMJI0BOM OaaHCHI BhITTapHUBAHUSI.
MHOTOKOPIyCHBIC BhITIAPHBIE YCTAHOBKHU.

TemnepaTtypHble 1€PECCUU.

OcHOBHBIE KOHCTPYKIIMU BBITIAPHBIX alllapaToB.

Konnencanusa. Oco6ennoctu. [loBepXHOCTHBIE KOHIEHCATOPHI U
KOHEHCATOPhl CMEIICHUSI.

[TpubnuxeHHbIN pacdyeT 0ApPOMETPUUECKOTO KOHAEHCATOPA.

3axoHbI (Ha30BOTO paBHOBECHS.

MarepuanbHbIii 0ajlaHC M ypaBHEHHUE pabodeii JTMHUU.

Hampasnenue npoiieccoB macconepeHnoca, ux 00paTuMocCTb.
Mexanu3msbl iepenoca maccel. MonekymsipHas auddysus. 3akon Duka.
Koaddumumentsr Mmonekymnsapraoi quddysuu.

OcHoBHOe ypaBHeHHE Macconepenauu. Kosdduimentsr Mmacconepenayu.
MaccooOMenHbIe Tiporiecchl. CpenHss IBUXKYINAs CUiia IPOILIECCOB
Macconepeiayu.

OcobeHHOCTH Maccomepeiadyu B CUCTEMAX C TBEP0H (a3oit.
HecraunonapHocTh MacconepeHoca B TBEPAbIX TeJax.

[TapameTpsl BIIaXXKHOTO BO3/1yXa.

TermnooOMeH MeXTy BOJOUM M BIAXKHBIM BO3TYXOM.

[Tporeccel Termio - 1 MaccooOMeHa MeXAy BO3yXOM M BOJOM B
TEMJI000MEHHUKAX CMEIIICHHUS.

OO6mas cxema U MaTepuaIbHBIN OalaHC KOHBEKTUBHOW CYIITKH.
TennoBoii 6anaHc KOHBEKTUBHOM CYIIKH

BapuaHThl CymmiapHOro mpouecca.

Knaccudukanus 1 KOHCTPYKIUS CYUIUIIOK.

AGcopOius. XapakTepucTHKa mpolecca.

MarepuainbHbiii 0ananc abcopOLuH.

Pabouas nuHus ¥ ABMXKYIAS CUJIa Mpoliecca abCopOInH.



39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1,
52.
53.
54,
55.

56.
o7.

58.
59.
60.

OcHOBHOE ypaBHEHHE abCOpOLUU.

Onpenenenue k03¢pGureHToB abcopOLum.

Hacanounsle u TapenoyHsie a0copOepsl.

Ancop6ius. O01as xapakTepucTUKa mpolecca ajicopoIuu.
JBuxkyias cuiia agcopOunu. Tumel ancopOEHTOB.

Knaccudukauus ancopOoeHToB.

OO61ue NpUHIKMIBI YCTPOUCTBA a7copOepoB.

[Ipocrast neperonka. MatepuanbHblil OajaHc.

Knaccudukanmst OMHapHBIX cMecei.

OcHoBHBIE 3aKOHBI MeperoHku (3axkoHbl KoHoBasioBa 1 BpeBckoro).
MHoroky0Oo0BbI€ arnmapaTsl.

Pextudukanus. CyuiHocTs nporuecca.

Pextudukanmonnsie kooHHBI. [Iporiecchl, mpoTekaronue Ha Tapeykax.
Ornpenenenre ynciia Tapesiok peKTU(HUKAITMOHHON KOJOHHBI.
KoHcTpyknnu peKTH(HUKAITMOHHBIX allapaToB TAPEIOYHOTO THUTIA.
Hacango4yHbie KOJTOHHBI, IJICHOYHBIE KOJIOHHBI.

Okctpakuus. O01mas xapakTepUCTUKA MpoLiecca SKCTPAKIMK, Pu3nuecKas
CYIIHOCTb Mpolecca.

Pacuer nporecca dKCTpaKIuH.

TumoBbie KOHCTPYKIIMH YKCTPAKTOPOB C HEMOABIKHBIM, ABUKYITUMCS, U
B3BELICHHBIM CJIOEM.

CymHoCTh nporecca KpUCTAIUIU3aLUH,

OcHOBHBIE yCIIOBUSI ONITUMU3ALMY NpoOIecca KpUCTAJUIU3ALIH.
KUHETUKa pocTa TBEPAOH (asbl.

Oo0pa3zen OusteTa K IK3aMeHy

T'PO3HEHCKHU I'OCYJIAPCTBEHHbBII HE®TSIHON
TEXHUYECKHUI YHUBEPCUTET um. akan. M.J1. MIIJIMOHIIUKOBA

I[ncummnna: «IIpouecchl M ANNAPATHI NUIIIEBLIX MPOU3BOACTB»

buiaer Ne 1

1. IuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEX0/1a TeTlia
2. Knaccudukamnmsi OMHaApHBIX cMecei

3. HuddepennmanpHoe ypaBHEeHHEe KOHBEKTUBHOTO TIEPEX0/1a Tera.

Houent kap. TMO Mycuxanosa H.M.

3aB. kadeapoit TMO OneMyp3aeB A.A.



8.YueOHO-MeTOAMYECKOE U MH(OPMAINIUOHHOE O0ecTiedeHne JUCIIUTIINHBI
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JonmosiHuTeIbHAA padoTa

1. I'.JI. KaBeukwuii, b.B. Bacunbes [Iporiecch u anmapaTsl MUIIEBON TEXHOJIOTHH
M.: Konoc, 2000. — 551 c.

2. A. B. Jlorunos, JI. H. Ananbesa, 0. B. Kpacosunikuii, C. B.OuTun Ipaktukym
0 TpolieccaM U arnmapaTaM XMMHYECKUX U MUIIEBBIX TPOU3BOJICTB: yueOHOE
nocobue. BI'TY. — Boponex, 2003. — 336 c.

3. 10. M. IInakcun, H. H. Manaxos, B. A. Jlapun ITnakcun 0. M. [Iponecch u
anmnaparbl MUIIEBbIX TPOU3BOJICTB /. — 2-€ U3[l., Iepepad. u J01.

M. : KonocC, 2005. — 760 c.

9. MaTtepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI

Hcnonb3oBanue mMaTepuanoB u nprubopos nadopatopuun kageapsr « TMOy.
Hcnonp30BaHue CTYICHTAMU JIJISE CAMOCTOSITEIILHOM paboThI pa3paboTaHHBIX
Kadeapoi y4eOHMKOB U YIEOHBIX ITOCOOUIA.

Jlnist peanu3zanuu 1a60paTOPHOTO MPaKTUKyMa MO TUCHUIIIHHE Kadenpa
pacmoniaraeT 1jabopaTopuei, pacroarariieii mpudopamu:

1. Mopnenb ey ¢ HeOOXOJUMBIMU TPUOOPAMH.

2. CymwibHbBINH mIKad.

3. APH, nns onpenenenust GpakiMOHHOTO COCTaBa MPOAYKTOB.

4. JlaGopaTopHas yCTaHOBKA I10 ONPEICICHHUIO BI3KOCTH MPOIYKTOB.

5. JlaGopaTopHasi yCTaHOBKA ISl H3yYEHHUS PEKUMOB JIBIKCHHSI )KUIKOCTH.
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