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1. Ileau u 3axa4u AUCUUITUHBI

HenssMum u3ydeHus JUCHUIUIMHBI SBISETCS MOATOTOBKA CTYACHTOB K
POU3BOJICTBEHHO-TEXHUYECKOH, HKCIEPUMEHTATILHO-HCCIIeI0BATEIbCKON u
MPOEKTHO-KOHCTPYKTOPCKOM ~ NEATENbHOCTH, a Takke OOyueHue CTYICHTOB
MCIIOJIb30BAaHUIO 3HAHUH, MOJYYCHHBIX B pe3ysibTaTe (PyHIaMEHTATbHOM MOATOTOBKU
10 €CTECTBEHHO-HAYyYHBIM, 001IENPOPECCHOHATIBHBIM U CIIEUAIBHBIM IUCIUILTHHAM,
JUIA pelIeHus 3aj1a4, CBI3aHHBIX C pa3paboTKOIl BHICOKO3(PPEKTUBHBIX, IKOHOMUYHBIX
TEXHOJIOTUH U anmnapaToB MHUILEBON MPOMBIIUIEHHOCTH.
3agayamMu u3yueHus AUCLUUIUIMHEI SIBISETCS OBJIAZICHUE HaBbIKAaMK aHaIu3a U BEIOOPA
ONTHUMAJbHBIX KOHCTPYKIMH MHUIIEBOr0 OOOpYAOBaHMS W TMHUIIEBBIX MAIIWH MpU
MPOEKTUPOBAHUN HOBBIX IPOU3BOJCTB, pa3paboTKa BBICOKOI((EKTUBHBIX M Ma-
JIOOTXOAHBIX TEXHOJOTMYECKUX CXEM, BBIOOp Hanbosiee palMOHAIBHBIX THIIOB afl-
MapaToB, a TAaKKE YMEHHE MPOU3BECTH TEXHUYECKH T'PAMOTHBIN pacyeT BhIOPAHHBIX
anmapaToB C UCIOJIb30BaHUEM
COBPEMEHHBIX BBIYMCIUTENBHBIX CPEICTB, a TaKXKe pa3padaThiBaTh MPUHLUIUAIBHO

HOBBIC MCTO/JbI pacucTa IIPOLCCCOB U allllapaTOB MUILIEBOM TEXHOJIOTHH.

2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
HucuumuinHa «IIporecces! U anmapartsl NUIIEBBIX IPOU3BOICTB» OTHOCUTCS K YacCTH,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUH.

JUig n3y4eHust JaHHOW y4eOHOW JUCIMILIMHBI HEOOXOIMMBI CIEAYIOLINE
3HaHUA, YMEHHUS U HaBBIKU, (OPMUpPYEMbIE IPEIIIECTBYIOIUMU AUCHUIIIIMHAMM:
®usuka, Xumus, [Ipuknannas MmexaHuka.

[Tepeuenp nocaenyOMMX y4eOHBIX TUCHUIUIAH, JJI1 KOTOPBIX HEOOXOAUMBbI
3HaHUA, YMEHUS U HaBBIKH, POpMHUpyEMble JaHHON Y4eOHOM NUCHIUTUIMHOM:
TexHonoTHs KOHIAUTEPCKUX U3Aeni, TexHomoruueckoe 000pyI0BaHme
npeanpuatuid, Texnonorus xieda, TexHOI0rus MakapoHHbIX u3aenui, [loTouno-

MCXaHU3WPOBAHHBIC JINHUN XJ'IG6OH€KapHBIX H KOHAUTCPCKUX H3I[CJ'IHﬁ " Ipyruc.



3.

[lepedeHb MmIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS IO TUCHHUILITUHE (MOYIIIO),

COOTHCCCHHBIX C MHAUKATOpaMH JOCTHIKCHUA KOMHeTeHHI/Iﬁ

3aKOHBI U METOObI
HCCIEeIOBaHUN
CCTCCTBCHHBIX HayK JUIA
pelieHus 3aaa4
npodecCHOHATBLHOM
eI TEIbHOCTH.

OIIK-3 Cnocoben
HNCIIOJIb30BAaTh 3HAHU S
WH)KCHEPHBIX TPOIIECCOB
[IpU PELICHUN
Mpo¢eCCHOHATBHBIX
3ala4 U SKCILTyaTaluu
COBPEMEHHOTO
TCXHOJIOTUYCCKOI'O
000pyI0BaHUS U
npuOopoB

(GyHIaMEHTATBHBIX Pa3ZIeiioB
MaTeMaTHKH, GU3UKH, XUMUH,
OMOXMMUHU U MUKPOOHOJIOTUU

B 00beMe, HEOOXOAUMOM JIs
OCBOEHUS du3nUecKux,
XUMUYECKHX,
OHMOXUMHUYECKUX,
OHMOTEXHOJIOTHYECKUX,
TerI0(QU3NIECKIX u

MUKpPOOHOJIOTUYECKUX OCHOB
IpU MPOU3BOJICTBE IMUILEBBIX
MPOJYKTOB.

OIIK-3.1 Bnageetr cucremaMu
ABTOMAaTU3UPOBAHHOI'O
MMPOCKTUPOBAHUS U
MPOrPaMMHOTO OOeCTIeUeHusI
MH(POPMAITMOHHBIX TEXHOJIOTUHA
[IpYU IIPOCKTUPOBAHUN
MpeAnpusITHil B chepe
[TPOU3BOJICTBA MPOTYKTOB
MMATaHUS

Tao6auna 1
Kox mo ®I'OC NHauKaTopbI JOCTHXKEHHU S IL1anupyemsle pe3yabTarThl
o0y4yeHMsI 1O JMCHUILINHE
3YB)
Oo6menpodeccuoHanbHbIE
OIIK-2 Cnocoben OIIK-2.1 Brnageer 6a30BbIMU [3HATH:
[IPUMEHSATh OCHOBHBIE 3HAaHUSMU B 00JIaCTH |-METOUYECKuE, HOpMAaTHBHbIE "

PYKOBOJISIIIIE MATEPUAIIBI, KaCAIOITUECS
BBITIOJTHSIEMOU paOOTHI;

-IpOoOJIEeMBbl  THINEBBIX  POU3BOCTB,
CHCTEM, MIPUHITATT paboTHI,
TEXHOXUMHNUYCCKUEC XapPaKTCPUCTHUKH
MUIIEBOTO CBIPbs, TOyhaOpPUKaTOB |
MPOIYKTOB.;

-METOJIbl HMCCJICIOBAaHUM, TIpaBUjiia |

YCJIOBUS BBIIIOJTHCHUS pa60T, OCHOBHBIC
TeXHOC(EpPHBIE OMACHOCTH, UX CBOWCTBA
17 XapaKTEPUCTHKH, XapaxTep
BO3/CHCTBUSL  BPEMHBIX M OMACHBIX
(GakTOpOB Ha UEJIOBEKAa M MPUPOIAHYIO
Cpely, METOAbI 3allUThl OT  HHX
MpUMEHUTEThHO K  cdepe  cBoel

npodeccuoHaNbHOM e TEIbHOCTH;
YMmern:

- BBINOJHATH PabOTBI B 00JaCTH
HAYyYHO-TEXHUYECKON MeATeThbHOCTH TIO0
[POEKTUPOBAHUIO, HH(POPMAIMOHHOMY]
00CITyKUBAHUIO, opraHu3aiumy|
[POU3BOJICTBA, TpyJda U YIPaBICHHUIO,
METPOJIOTHYECKOMY 00ecrneveHHIo,
TEXHHUYECKOMY KOHTPOJIO B IHILEBOI
TEXHOJIOTHH, MPUMCHSTh METO/IBI
KOMILJIEKCHOTO TEXHHUKO-
DKOHOMHUYECKOTO aHajiu3a B MHUIICBON
[IPOMBIIIIEHHOCTH AJI1 0OOCHOBaHHOIO
MPUHSITUS PEIICHUH, NICHTU(DUIINPOBATH
OCHOBHBIE OMACHOCTH Cpelbl OOUTaHUA
YellOBeKa,  OICHMBATh  PUCK  UX|
peanusaiuu, BEIOUpaTh METO/IbI 3AIIUTHI
OT OMACHOCTEW MPUMEHUTEILHO K cdepe
cBOEH po¢eCCHOHATBHON
NMESTENIbHOCTH U CIIOCOOBI 00ecreYeHHUs
KOM(OPTHBIX YCIIOBHH|
PKU3HEIEATEIbHOCTH;

Biaanern:
-METOJaMH TIPOBEACHHS KOMIUIEKCHOTO

TCXHUKO-DKOHOMHUYECCKOIo aHajiu3a aJisd




000CHOBAaHHOTO TIPUHATHS PEIICHUH,
M3BbICKAaHUSI BO3MOKHOCTH COKpAIllCHHUS]]
[MKJIa paboOT, COMEHCTBHS TOJTOTOBKE]

mporecca 150,¢ peanuzanuu c
oOecrieueHneM HEOOXOIUMBIX
TCXHNUYCCKHUX JAHHBIX B HHHIGBOﬁ

TEXHOJIOTHUH,

- 3aKOHOAATCJIBbHBIMHU H IIPABOBBIMHY
akTaMd B o0OiacTd 0e30macHOCTH U
OXpaHbI OKpYKaromIeH Cpelbl,
TpeOOBaHUSIMU K 0€301acHOCTH
TEXHHYECKUX periaMeHToB B cdepe
poQeCcCHOHATHLHON NeSITeITbHOCTH
CHOCO6aMI/I U TEXHOJIOTHUSAMU 3alllUTHI B
YpEe3BBIYAHBIX CUTYAIUSX;

- HOHATUHHO- TCPMHUHOJIOTHICCKHUM
armapaToM B 00acTu 0€30MacHOCTH;

- HaBbIKaMU panroHaIn3aluunu
NEeSITEIbHOCTH C  IENBI0  00eCTIeYCHNUs
0€30MTaCHOCTH M 3alUThl OKPYXKaroIekt
Cpebl.

4. O0beM TUCUMILVIMHBI U BU/bI Y4eOHOI padoThl

Tao6aumna 2
Bcero uacoB/ 3au. CeMecTpsl
Buj yueoHoit padoThI ot 6 6
(01010 300 (01010 300
KonrakTHasi pabora (Bcero) 64 16 64 16
B ToMm uncie:
Jlexiuu 32 10 32 10
[IpakTHueckue 3aHATHS 32 6 32 6
CamocTosiTesibHas padoTa (Bcero) 80 128 80 128
B Tom uncine:
Kypcoast pabota(Iipoekr) 36 36 36 36
Pedepats 36 36 36 36
U (unu) opyeue 6udvl camocmosmenvHol pabomol.:
[ToaroToBKa K NPAKTUYECKUM 3aHSATUSIM 0 28 0 28
[ToaroroBka K J1abopaTopHBIM paboTam 4 0 4 0
[ToaroroBka K 3K3aMeHy 4 28 4 28
Bujg orueTHOCTH JK3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
OO0mas Tpyr0eMKOCTh BCEI'O B yacax | 144 144 144 144
MUCHMILINHBI BCEI'O B 3au. 4 4 4 4




5. Coaepxxanue TUCUMILTHHBI
5.1. Pa3gesbl IMCHUILINHBI M BUABI 3AaHATHHI

Tabauna 3
Ne HaunmenoBanue pasaeina Yacel Yacel Yacol Bcero
/1 | TUCHHUILUIMHBI M0 CEMECTPaM | JIEKIMOHHBIX | JJa00paTOPHBLIX | MPAKTHYECKHX | YacOB
3aHATHI 3aHATHI 3aHATHI
6 cemecTp
1. | I'mmpocraruxka. 2 2 4
I'mpponunamuka. Bs3kocTh
2. | llepemenienue KuIKOCTEN. 2 2 4
I{enTpoOEIKHBIE HACOCHI.
3. | IlopuiHeBbIe HACOCHI, 2 2 4
XapaKTEPUCTUKU
4. 2 2 4
IM'maponuHamuka 3epHUCTBIX
cioes. IlceBaooXnmKeHne
5. | Pa3nenenue HEOJHOPOAHBIX 2 2 4
CHCTEM.
6. | IlepeMemmBanue B KUIKUX 2 2 4
cpenax.
7. | MexaHuueckue npouecchl: 2 2 4
W3MEJIbUYCHUE, COPTUPOBAHUE
8. | TemnonpoBOIHOCTD. 2 2 4
Temmonepenava. Pacuer u
moa00p TeTI000MEHHBIX
anmnapaToB
9. | BeimapuBaHue. 2 2 4
Konnencarusi.
10. | OcHOBBI Maccomepeaaym. 2 2 4
11. | YpaBHenue u kod3ppuureHTs 2 2 4
Maccornepenayn
12. | Ocymika u yBiaxHeHHE 2 2 4
razoB. Cymika.
13. | A6cop6rust. AmcopOrwst. 2 2 4
14. | Ileperonka. Pekruduxanms. 2 2 4
15. | OxcrparupoBanue. 2 2 4
16. | Kpucraiuzanus 2 2 4
U PacTBOPEHHE
Hroro 32 32 64




5.2 JIeKIMOHHBIE 3AHATHSA

Tab6auua 4

Ne | HaumeHnoBaHue pa3jena Coaep:xanue pasgesa

n/n JTUCIHUIIINHEI

6 cemecTp

1. [maopocratuka. [ToHsiTHE O peallbHOM W HACATBHOU JKHUAKOCTAX.

[ ' unpoaunamuka. Bszkoctsb I'mapocraTuyeckoe JIaBJICHUE. YpaBHeHU
paBHOBecust ~ Omiepa.  Bsaskocts.  Bnusanue
TEMIIEpAaTypbl M  JaBJICHUS HA  BSI3KOCTb.
VYpaBHenue bepHymim. Pexumbl  IBHKEHUSA
KHMJIKOCTH: JJAMUHAPHBINA U TYpOYICHTHBIN

2. [[lepemenieHue ;KUIAKOCTEH. LlenTpoOeKHBIE  HACOCHI. XapakTepuCTUKU

[{eHTpOoOeKHbIE HACOCHI. LEeHTpOoOEeXKHbIX HacocoB. IlpenenbHas BbIcOTa
BcachiBaHus. SIBneHue kaputanuu. Pabora Hacocos
Ha ceTb M paboyas Touka. [lapamnenpHas u
nociie/ioBaTesibHas paboTa HaCOCOB.

3. [[lopuiHeBbie HACOCHI,

XapaKTePUCTUKHU ITopmneBsie Hacocsl. [IpuHIMN nelcTBUS U
ycTpoicTBO. OOBEMHBIN KOIPHUIIHUESHT MOJIC3HOTO
JNEUCTBUSI. XapaKTEPUCTUKH MOPUTHEBBIX HACOCOB.

4. [[uppoarHaAMUKA 3€PHUCTBIX JIB>KeHHE  KUJIKOCTHM  4epe3  HEMOJBUKHBIE

cioeB. [IceBnooxnxeHue 3€PHUCTBIE CIIOU. XAPAKTEPUCTUKU 3EPHUCTOrO
cios. Pacuer ckopocrell  IICEBIOOXKMKECHMS,
BUTaHUA M YyHoca. IIHEBMO- M ruapoTpaHcnopT
3€pHUCTBIX U TBEPbIX MAaTEPHUAJIOB.

5. |Pa3neneHune HEOTHOPOIAHBIX OcHoBbI Teopun ocaxaeHus. Ckopoctu
CUCTEM. CBOOOJHOTO U CTECHEHHOT'O OCaXJACHUS B OJIE

cun TspkecTH. LleHTpoOexkHoe oTcTauBaHuE U
¢unpTpoBanue. OuncTKa ra3oB OT MBUIH.
Paznenenue cycneHsuii 1 3MyJIbCUN.
Hentpudyru. Cenmaparopsl. Mokpasi ouncTka
ra3oB. DJIEKTPOPHIBTPHI.

6. |[lepememmBanue B KUIKUX O6mas XapaKTEePUCTHUKA npouecca
cpenax. nepeMemnBanusa. [lorouHoe, mHeBMaTHyeckoe M

Ip. BUIbBl IEpEMELIMBAHUS CBITYYUX MacC U
MJJACTUYECKHUX MACC.

7. MexaHu4ecKue mpoLecChl: Teopus u knaccuukaus METOA0B U3MEIbUYCHUSI.

13MEJIbYEHHE, COPTUPOBAHUE VYCTpONCTBO U pacyeT OCHOBHBIX TUIIOB JIPOOUIOK
Y 11apoBbIX MenbHULL. COPTUPOBAaHUE, METOIBI.

8. [TemmonpoBOJHOCTS. TemneparypHoe noJe. 3aKkoH dypse.
Teronepenaua. Pacuer u Koadpdumument TeTUIonepeayu. OcHOBHOE
10100 TEII00OMEHHBIX ypaBHEHHE TEeIUIoNEepeaayn. B3aumnoe
anmnaparoB HalpaBJIeHUE JBUYKEHUS TENJIOHOCUTENIEN

OcHoBHbIE KOHCTPYKIIUH TEII000OMEHHBIX
anmapaTtoB. OCHOBBI pacueTa TEIIO0OMEHHHUKOB,
BbIOOp ONTUMANIBHBIX PEKHMOB HX PaOOTHL.

0. |BemapuBanue. Kongencanus. | Meronbl  BbIapuBaHus.  MarepuanbHBIH U
TEITIOBOM OasaHChI BBIITAPUBAHUS.

MHOTrOKOpIyCHBIE BBIMAPHBIE YCTAHOBKHU. TeMm-
neparypHble genpeccuu. Pacdyer MHOTOKOPITYCHBIX
ycTaHOBOK. OCHOBHBIE KOHCTPYKIIMHU BBIMAPHBIX




anmapatoB. IloBepXHOCTHbIE KOHAEHCATOPHI H
KOHJIGHCATOphl ~ cMmemeHus.  [IpuOnmxeHHbIH
pacuet 6apoMeTpUUECcKOro KOHaeHcaTopa.

10.

OcHOBBI MacconepeadH.

3akoHbl (ha30BOro paBHOBecHs. MarepHaabHbIN
OaJlaHC W ypaBHEHHWE  pabodel  JIMHWM.
Hanpasnenue mporeccoB MmaccomepeHoca, ux
oOpatuMocTh. MonekymnspHas auddysus. 3akoH
®duka. KoagbunmenTsr monekymnsipaoit nuddysuu.

11.

YpaBHeHHe U KO3PPUITUESHTHI
Maccorepeaaun

OcHoBHOE ypaBHEHHE MaccorepeaadH.
Koapdunmentsr macconepenaun. OcoOeHHOCTH
Maccomnepeaaud B CHCTEMax ¢ TBEpAod ¢a3oi.
HecrannonapHocte MaccomepeHoca B TBEPAbIX
TEiax.

12.

Ocyika u yBiaXXHEHHE ra3oB.
Cymka.

[TapameTpbl BIaXHOTO BO3ayxa. TemnooOMeH
MEXKIy BOAOW M BJIaXHBIM BO31yXoM. [Iponeccsl
TEIUIO- 1 MAacCOOOMEHa MEX1y BO3yXOM M BOJAOH
B TEIJIOOOMEHHUKAX CMEIIeHUs. MaTepHallbHbIN U
TEIUIOBOM  OaJlaHChl ~ KOHBEKTHBHOM  CYIIIKH.
BapuanTsl CYIIUJIBHOTO mporuecca.
Knaccudukauus u KOHCTpYKIHS CYHIUIOK.

13.

AGcopOrtus. AncopOrnus.

AOGcopOrusi. MartepuaiabHbIil OanaHc aOCcopOIuu.
OcHoBHOE ypaBHEHHE aOCOPOIMU W ONpEIeICHHE
kodpdunrentoB abcopOruu. Hacagounsie wu
TapenouyHsle abcopOepsl. OO0Imas xapakTepuCcTUKa
npoiiecca azcopOommm. JIBrkymias cuia
ancopoumu. Krnaccudukauus aacopOeHTOB U
o0IIKe IPUHIIUMIBI YCTPOUCTBA a/1copOepoB.

14.

[leperonka. Pextuduxarus.

[Tpocras meperonka. MatepuanpHbIii 6ananc. Oc-
HOBHBIC 3aKOHBI TTeperoHKH (3akoHbI KoHOBasIOBa
u BpeBckoro). MHOroky0oBbI€ armaparsbl.
Pextudukanus. Kononnsr. [Ipomeccst,
MpoTeKarolue Ha Tapenkax. OnpenenaeHue yncia
TapelioK PeKTU(PUKAITMOHHOW KOJIOHHEI.
KoHceTpykiinu pekTu(hUKaMOHHBIX arapaToB
(TapenovYHOro THIA, HACAJOYHbIC KOJOHHBI,
IJICHOYHBIE KOJIOHHBI).

15.

JKCTparupoBaHHE.

OO0mmast xapaKTepuCTUKA MPOIecca IKCTPAKIIUH,
¢dbu3nveckas CymHocTh npoiecca. Pacuer
npoiiecca. TUIOBBIE KOHCTPYKIIUH (C
HEIMOABUKHBIM, TBUXKYIIUMCS, B3BEIIEHHBIM
CJIO€M U JIp)

16.

Kpucrammzanus
1 pacCTBOPEHUE

CymHOCT,  MPOIECCOB  KpUCTAUIM3ALUK U
pacTBopeHusa. OCHOBHbIE KOHCTPYKTHUBHBIE THIIbI
Kpuctaun3atopoB. OCHOBHOE ypaBHEHHE MpO-
necca pactBopeHus. Kunemartnueckas (yHKIus
pacTBOpeHus




5.3 JIaGopaTopHbIe 3aHATHSA

Tadauna 5
Ne HanmeHoBaHue Coaepsxanue pasgesa
n/m | pasgena IMCUHMILIHHbBI
1.
2
S5.41IpakTryecKue 3aHATUSA
Tadauna 6
Ne | HaumeHoBaHMe pa3jaesia Conepxanue pasaena
n/ AMCUMILTMHBI
II

1. | 'mapocraTuka. Ornpenenenne ruipoOCTaTUYECKOrO JAaBICHUS KUJKOCTH.
I'mpponnnamuka. BsizkocTs Bs3kocTs kuHEMaTHUEeCKasd U JUHAMHAYecKasa. PacueTsl.

2. | LlenTpobexxHbie HaCOCHI. Omnpenenenre OCHOBHBIX XapaKTEPUCTHK IIEHTPOOEKHOTO

HAacoca IpH NepeEMELIEHUH KU JIKOCTEN

3. | [lopmHeBsie HacoCHI, PacueTr MOIIHOCTH 35IEKTPOABUTaTENS OPUIHEBOTO HACOCa,
XapaKTEPUCTUKU XapaKTEpUCTHKU U K.II.JI. Hacoca.

4. | I'mppoguHaMuka 36pHUCTBIX Pacuer ckopocrel ICeBAO0KUKEHUS, BUTAHUSA U YHOCA
CJI0€B

5. | Pa3nenenue HEOTHOPOIHBIX Omnpeznenenre CKOPOCTH CBOOOTHOTO M CTECHEHHOT'O OCAXICHUS
CUCTEM B I0JIE€ CUJI TsKecTu. PacueT neHTpudyr.

IIceBnooxuxeHue.

6. | [lepememnBanue B )KUIKUX Pacuer 0CHOBHBIX pa3MepoB MENIANOK /I IEPEMEIINBAHNUS B
cpenax. KHUJIKHUX cpenax. Pacuetr ¢punbTpoBaHHOI anmapaTypsl A7
MexaHnueckue npoLecchl: pa3aeneHus HEOJHOPOJHBIX CHCTEM O/ JEHCTBUEM Pa3HOCTH
U3MEJIbYEHUE, COPTUPOBAHUE JaBJICHUM

7. | TenmonpoBOIHOCTB. JuddepennmnanbHoe ypaBHEHHE TEIIOMPOBOJHOCTH
KonBekTuBHbIN nepeHoc temna. | Onpenenenue ko3 UIIMEHTA TEIIOOTAAYH.

8. | Tennonepenaua. Pacyer u Pacuer cpegneii Temmiepatrypbl Ipu ABH>KEHUH TEIIJIOHOCUTEIICH.
no00p TEII000OMEHHBIX B IIPSIMOTOKE, IPOTUBOTOKE, IPU  CMEIIAHHOM M IIEPEKPECTHOM
arnraparoB TOKE.

9. | BrmmapuBanue. Pacuer BrImapHbIX annapaToB ¥ MHOTOKOPITYCHBIX YCTaHOBOK.
Konnencanus. [TpubmmkeHHBINH pacyeT 6apOMETPUUECKOT0 KOHJIEH CaTOpa

10. | OcHOBBI Maccomnepeaayu. YcrpoiicTBo 1 paboTa OCHOBHBIX THIIOB ApoOMiIoK. Teopus

paboThI U pacyeT HIapOBbIX MEIbHUII.

11. | YpaBHenue u K03 HUITMEHTHI CocraBiieHHE MaTEepUATBLHOTO OalaHca MacCoNepeayH.
Maccorepeaadu Pacuer ko3¢ punmenta macconepenayuu

12. | Ocymika u yBiaxxHEHHE Ta30B. YpaBHEHHE CKOPOCTH CYIIKH.

Cymixka. MatepuraabHbIi U TETJIOBON OallaHChl KOHBEKTHUBHOW CYIIKH

13. | AGcopOrusi. Omnpenenenne mapaMmeTpoB mporiecca abcopoiuu. Pacuer
AncopOums. pasmepoB ajacopbepa

14. | lleperonka. Pextudukarus. CxeMma neperoHHoO# yCcTaHOBKH.. PacueT 0OCHOBHBIX pa3MepoB

peKTU(PUKAITMOHHON KOJIOHHBI

15. | OxcrparupoBaHue. Pacuer skcTpakTOpa ¢ HEMOABMKHBIM U ABMXKYLIUMCS CIOSIMU

16. | Kpucrannuzamnus OCHOBHBIE KOHCTPYKTHBHBIE THUIIBI KPUCTANIN3aTOPOB.

U PaCTBOpPEHHE.




6. CamocrosiTesibHAs padoTa CTYAEHTOB 10 AUCIHUILINHE

6.1 Tembl KypCOBBIX IIPOEKTOB

e

n/n

Tembl KypCcOBBIX IPOEKTOB

Pacuer Temnooomennuka « TpyOa B TpyOe»

TexHnonornueckuit pacyeT TpyOUaToi neuu.

Ompenenenne pa3MepoB 0apOMETPUIECKOr0 KOHIEHCATOPA.

Pacuer MHOTOKOpITYCHOM BBIITAPHOM YCTAaHOBKH.

[Ton6op xoHCTpYKIMU OapabaHHOMN CYIIMIIKH.

Texnonornueckuii pacyeT abcopoepa.

Omnpenenenne pa3MepoB KOKYXOTPYOHOTO TEIJIOOOMEHHUKA.

AP A Rl Bl Ead R

Pacuer nentpudyrn.

©

TexHnonornueckuit pacyeT peKTU(HUKAIIMOHHON KOJIOHHBI.

p—
<

Pacuer 9KCTPAKTOpPa C HCIMOJABUIKHBIM U JIBUKYIHIUMCS CJIIOCM

[—
[E—

Konnencarop-xonoaunsHuk. Pacuer.

p—
e

TexHOMOTHYECKUIA pacdeT pudoiepa.

p—
98]

Anrmapat BO3IyIIHOIO OXJIAXACHUS.

—
na

Pacuer nukiona

6.2 Tembl pedepaToB

IToTounoe u APYTUC BUABI IICPCMCUINBAHUS CBIITYYNUX U
IIJIaCTHYCCKUX MaccC.

OcHOBBI TCOPHUHU CUTOBOI'O aHaJIM3a. O6111a;1 XapaKTCPHUCTHUKA
MCTOJ0B COPTHUPOBKHU.

OO6JsacTu MPUMEHEHHUs METOA0B COPTUPOBKH B MTUIIEBOM
IPOMBIIIIEHHOCTH.

Buas! TeniiooOMEHHUKOB

e

Huddepenunanbabie ypaBHEHUS TEIIONPOBOIHOCTH,
omnpeneneHre Ko3hduimenTa TemIo0TaaYH.

bruoxummnueckue IMPOLECCCHI.

Oco0eHHOCTH U Ha3HAYEHUE MOJIEKYJISIPHOM MEPErOHKHU.

Cy0OMManoHHas OCYIIIKa.

KunkoctHas skctpakius. OcoOeHHOCTH.

=|2(*| 3

OcHOBHBIC XApPaKTCPHUCTUKHU IMMPOUCCCa KPpUCTATIIN3AlNH.

MeTo/bl KpUCTAIIU3AIUU

12.

XOJ'IOI[I/IJ'II)HBIC Ar¢HTbI

13.

3amMOpaXMBaHUE MUILEBBIX MPOAYKTOB.




Y4eOHO-MeTOAMYEeCKOe o0ecredeHue IJIsl CAMOCTOSITeIbHON padoThl CTY/IEHTOB:

1. B.T. Aiiamreitn, M. K. 3axapos, I'. A. Hocos u ap.

OO0t Kypc IpoIECCOB U anmnapaToB XUMUYECKON TEXHOJIOTHU:

yueOHUK 114 By30B. B 2 k. M.: Xumus, 2000. — 1760 c.

2. C. T. Antunos, 1. T. Kperos, A. H. OctpukoB MaiuHbsl 1 annaparsl TUIIEBBIX
MIPOU3BOJICTB: YUEOHUK JIJIs1 BY30B.

B 2 xu M.: Beicmas mkona, 2001. — 1703 ¢.9

3. JI. A. bapanos, B. H. biinanues, A. B. BsaseMus u n1p. [Iponeccel u annapaTsl
XUMUYECKON TEXHOIOTUU: yueOHUK J1s By30B. M.: Jloroc, 2001. — 1080 c.

4. C. A. bonpmakoB X0JOIWIbHAS TEXHUKA U TEXHOJIOTHS POAYKTOB MUTAHUS.
M.: Akanemus, 2003. — 286 c.

5. I'.JI. KaBenkuit, b.B. Bacuibes [Iponecce u anmapaTsl NUILIEBON TEXHOJIOTUI
M.: Komoc, 2000. — 551 c.

6. A. B. Jlorunos, JI. H. AnanbeBa, 0. B. Kpacosunkuii, C. B.OuTtun [Ipaktukym no
[poLeccaM M amnmaparaM XMMHUYECKHX U MUILIEBbIX TPOU3BOJCTB: yueOHOe nocodue.
BI'TY. — Boposnex, 2003. — 336 c.

7. 10. M. IInakcun, H. H. Manaxos, B. A. Jlapusn [Inakcun FO. M. [Ipoueccel u
anmapaThl MUIIEBbIX TPOU3BOACTB /. — 2-€ u3l., mepepad. u Jo1l.

M. : KomocC, 2005. — 760 c.

7. OueHo4YHbIE CpeCTBA
7.1. Bompocsl K pyOeKHBIM aTTeCTalusIM
7.2. Bompochl K 3a4€Ty WU SK3aMEHY
7.3.  Texkyuuii KOHTPOJIb

7.4 Onucanue mnOKa3aTeled W KPUTEPUEB  OLICHUBAHUS
KOMIIETEHIINI Ha Pa3JIMYHbIX 3Tanax ux GOpMHUpPOBaHUs, OTMCAHUE
ITKAJIBl OIEHUBAHMSI.

7.1 Bonpochbl K pyOe:KHBIM aTTeCTANNAM
Bomnpocs! k 1-ii py0exHoH aTTecTanun

I'mapocratuka. ['mapoctaTuyeckoe JaBlICHHE.

[TonsATHE O peanbHON U UACATBHOW KUIKOCTSX.

YpaBHeHUs paBHOBecHS Ditnepa

3akoH [Tackais.

OCHOBHOE ypaBHEHUE TUPOCTATUKH.

Cuiia naBiieHUs Ha JIHO U CTEHKH COCYy/a.

BsskocTs. Biausgaue reMnepaTypbl Ha BA3KOCTb.

BnusiHue naBneHus: Ha BSI3KOCTb.

. YpaBHeHue bepHyum 115 uaeaibHON KUIKOCTH.

10 YpaBHeHue bepHyIun 11 peaibHOM KUJIKOCTH.

11.PexxumMbl IBYXKEHUS KUJKOCTH: JIJAMUHAPHBIN U TypOYJICHTHBIN
12.11lenTpobexHbie HacoChl. [IpuHIIUIT TEUCTBUS U YCTPOMCTBO.
13.0OcHOBHBIE MapaMeTPBI HACOCOB.

WA R WD =
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14.1Ipou3BoIUTEIBLHOCTD, [10Ja4a, HAIOP.
15.MomHoCTh, K03h(UITUEHT MOJIE3HOTO AEUCTBUS,
16.1Tone3Hast U yCTaHOBOYHASI MOUTHOCTb 3JIEKTPOABUTATEIIS.
17.XapakTepucTUKH LIEHTPOOESKHBIX HACOCOB.
18.IIpenenbHas BbICOTa BCACHIBAHMSI.
19.51Bnenue kaBurauuu. Kosdduunent kaBuranuu.
20.Cxema HaCOCHOM yCTaHOBKH.
21.PaboTta HacoCOB Ha CETb.
22.Paboyasi ToUYKa XapaKTepUCTUKH Hacoca.
23.ITapannensHas paboTa HaCOCOB.
24 TlocnenoBaTenbHas paboTa HACOCOB.
25.CpaBHUTENBHAS OLIEHKA HACOCOB.
26.Bp100p Hacoca
27.IlopuiHeBble HacoCkl. [IpUuHIIUN NEHCTBUS U YCTPOUCTBO.
28.Hacoc nBoMHOrO A€iiCTBUA.
29.006beMHbBIH K03 PUITUESHT MOJIE3HOTO TeUCTBUS.
30.XapaKkTepUCTUKHU MOPIITHEBBIX HACOCOB.
31.IlnacTuHy4arele, MIeCTEPEHHBIE HACOCHI.
32.BuxpeBble, CTpyHHbBIE HACOCHI.
33.TenoBble MPOIECCHI. KIACCUPUKALIHSL.
34. TemniepatypHoe noJie.
35.3akoH Dyphbe.
36.luddepennuanpHoe ypaBHEHHE TETUIOMPOBOTHOCTH.
37.Koaddunuent TermmooTnaquu.
38.CranmoHapHblii OJHOMEPHBIN MTOTOK TEIIA Y€PE3 OJHOCIONHYIO CTEHKY.
39.CranuoHapHblii MOTOK TEIJIa Yepe3 MHOTOCIOMHYIO MIIOCKYIO CTEHKY.
40.CrannoHapHbIi OJJHOMEPHBIN MOTOK TEIJIa [MMIMHAPUYECKYIO CTCHKY.
41.3aK0H TEIJIOOTIAuH.
42.luddepennumanbHoe ypaBHEHHE KOHBEKTUBHOIO MEPEX0/1a TEIIa.
43 . TensoBoe mogooue.
Oo0pa3zen Omiiera K 1-ii pyOexkHON aTTEeCTALMH

T'PO3HEHCKHNH 'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKHUI
YHUBEPCUTET um. akag. M.JI. MIIJINOHIIUKOBA
I[I/IC[II/IHJII/IHa: «HDOIIeCCbI U annmaparTthbl INIIECBLIX IIPOU3BOACTB))

Bbuaer Ne 1

1. YpaBuenue bepHyiuu g uaeaibHOU KUAKOCTH

2. TerutoBoe moooue.

Jlextop / /

3aB. kadenpoit TMO Dnemyp3aeB A.A.

11
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Bonpocsl k 2-if py0e:kHOM aTTecTallUU

JIBM>KEHUE )KUAKOCTH YE€PE3 HEMOABUKHBIE 3€PHUCTHIE CIIOMU.
XapaKkTepUCTUKHU 3EPHUCTOTO CIIOS.

Pacder rupaBnn4eckoro COnpoOTUBIEHUS CIIOA.

Pacuer ckopocTel nceBa00KUKEHHUS.

Pacuer ckopocTelt BUTaHUs U YHOCA.

[THEBMOTpaHCTIOPT 3€PHUCTHIX U TBEPJIbIX MAaTEPUATIOB.
I'mapoTpancnopT 3epHUCTBIX U TBEPJIBIX MAaTEPUAIIOB.
OCHOBBI TEOPHUH OCAXKICHHUSI.

CKopoCTh CBOOOTHOTO OCaXACHUSI B 110JI€ CHJI TSHKECTH.

. CKOpOCTh CTECHEHHOTO OCaXJECHUSI B TIOJIE CUJI TAKECTH
. llenTpoOexHOE OTCTaUBaHUE

. llenTpobexxHoe GpuabTpoBaHUE.

. MeToapl OUUCTKH Ta30B OT MBLIH.

. Paznenenue cycnensui

. Paznenenue smynbCcuid.

. Hentpudyru. OcoOeHHOCTH KOHCTPYKIIUH.

. PacdeT oTcTolHBIX IEHTpUDYT.

. Cenapatopsl.

. Mokpas ouncrka ra3os.

. DnexkTpoduiabTpel. KOHCTPYKTHBHBIE 0COOCHHOCTH.

. Pacuer anextpodunbTpos.

. PUIbTPOBAHUE CYCIIEH3UNU

. OuncTKa ra3oB OT MbUIX Ha PUIBTpPAX.

. OUIBTPBI I pa3aeICHUS CYCIICH3UN.

. O01as xapakTepucTrKa npouecca nepeMeniBaHmsl.

. CriocoObl epeMenInBaHue.

. MexaHnuuekoe, MTHEBMAaTUUYECKOE TIEPEMEIIINBAHUE.

. bBapOoTaxkHOe mepeMenmBanue, yCTpoucTBO 6apoOTEPOB.
. [ToTouHO€ MEepemMenMBaHue ChIITyYuX MacC U MIACTUYECKUX Macc.
. I[TneBMaTHueckoe u Ipyryue BUAbI IEPEMENTUBAHUS CHITTYYHX MACC U

INTaCTHYCCKHUX MacCC.

31.
32.
33
34.
35
36.
37.
38.
39.
40.
41
42.
43.

TGOpI/ISI HN3MCIILUYCHMU.
KHaCCI/I(bI/IKaHI/IH MCTOA0B N3MCJIBYCHU .

. YCTpoicTBO U paboTa OCHOBHBIX THUIIOB JPOOUIIOK.

PacyeT 0OCHOBHBIX THUIIOB I[pO6I/IJ'IOK.

. YCTpoicTBO U paboTa MapOBbIX MEIbHUIL.

Pacyert mapoBbIX METBHUIL
CoptupoBanue. MeToabl.

Y CTpONUCTBO COPTUPOBAIIBHBIX ANIAPATOB.
Koadduruentsr macconepenaun.
MaccooOMeHHbIE TPOLIECCHI.

. CpenHsis NBHXKyIas CHiia MPOIeCCOB Maccolepeaayu.

Oco0eHHOCTH Maccolepeiadyd B CUCTEMax C TBEPAOU (a3oid.
HecTanmonapHOCTs MacconepeHoca B TBEPAbIX TeJax.

12



Oo0pa3zen Omiiera K 2-ii pyOexkHOM aTTecTAMHU

T'PO3HEHCKHNH 'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKUA

YHUBEPCHUTET um. akaa. M.JI. MUJLIMOHITUKOBA
JIuncounimnaa: «Ilpouecchbl M aNNaApaThl NUIIEBLIX MPOU3BOICTB)

Bbuner Ne 1

1. LHentpudyru. OcoOEeHHOCTH KOHCTPYKITUH.

2. HCCTaHI/IOHapHOCTI) MacCCoIIepeHoCa B TBEPJAbIX TCJIaX.

JlexTop / /

3aB. kadeapoit TMO Dnbmyp3aeB A.A.

b

= O XIS

11.

13.

14.
15.
16.
17.
18.

19.
20.
21.

7.2 Bonpocekl K 3K3aMeHy

Tennossie npoueccol. TeMnepatypHoe moJe.

3akoH Oypre. uddepennmanbHoe ypaBHEHHE TEILIONPOBOIHOCTH.
Koadpunuent reriootaayu.

CrannoHapHbIi OJTHOMEPHBIN MOTOK TEIJIa Yepe3 TIOCKYI0 OJIHOCIONHYIO,
MHOTOCJIOMHYIO U HWIMHAPUYECKYIO CTEHKY.

3aKOH TEIUIOOTAAYH.

JuddepennmanbHoe ypaBHEeHHE KOHBEKTUBHOTO MEPEX0/1a TEeIa.

TemnoBoe nonodue.

Kospdpuument rennonepenaun. OCHOBHOE ypaBHEHHUE TEIUIONEPEIayu.
B3auMHOe HamnpaBieHUe JBUKEHUS TEIUIOHOCUTEIIEH

Cpennuii rpalueHT TeMIepaTyp MpHu NPOTUBOTOKE, IPSIMOTOKE. U CMEIIAHHOM
TOKE.

KoadpuimeHT npoTHBOTOYHOCTH.

OCHOBHBIE KOHCTPYKIMHU TEMJIOOOMEHHBIX alapaTosB.

OcHOBBI pacueTa TenI000MEeHHUKOB. BEIOOp ONTUMaNbHBIX PEKUMOB
TEIIOOOMEHHBIX anmnapaToB.

Mertoasl BeimapuBaHusa. MatepuanbHbIi U TEIJIOBOW OalaHChl BhITAPUBAHUS.
MHorokopiycHble BbIIIapHbIE YCTAHOBKH.

TemneparypHbI€ I€PECCUM.

OcCHOBHBIE KOHCTPYKIIMU BBITIAPHBIX aIlapaToB.

Kongencauus. Ocobernnoctu. IloBepXHOCTHBIE KOH/IEHCATOPbI U KOHJIEHCATOPHI
CMELICHUS.

[TpubnuxeHHbIN pacyeT 0aApOMETPUUECKOTO KOHIEHCATOPA.

3aKoHbI (pa30BOr0 paBHOBECHS.

MarepuanbHblil OanaHc U ypaBHEHUE paboyel JTMHUH.

13



22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
57.

58.
59.
60.

Hamnpanenue npolieccoB MacconepeHoca, ux 00paTuMocTb.
Mexanusmbl nepeHoca Maccbl. MonekymsipHas Auddysus. 3akon Ouka.
Koaddunumentsr monekynsapaon nuddysuu.

OcHoBHOe ypaBHeHUE Macconepeaaun. Koadduuuents macconepenayu.
MaccooOmennbie rporecchl. CpeiHsist ABUKYILAs CUila POLIECCOB
Maccornepeaadm.

OcobeHHOCTH Maccomnepeiadn B CUCTEMax C TBep10i (ha3omu.
HecranuonapHocTs MaccornepeHoca B TBEpAbIX TeJax.

[TapameTpsl B1a)HOro BO3yXa.

TemnooOMeH Mex 1y BOIOM U BIaXKHBIM BO3TYXOM.

[Ipoueccel Temo - 1 MaccoOOOMEHa MEXIy BO3TyXOM U BOJIOM B
TEII000MEHHHUKAX CMELICHUS.

OO6mas cxeMa U MaTepUaIbHbIN OalaHC KOHBEKTUBHOW CYIIKH.
TenoBoil 0alaHC KOHBEKTUBHOW CYLIKH

BapuaHThel CyIIMabsHOrO IpoLecca.

Knaccudukanus 1 KOHCTPYKIUS CYIIUJIOK.

AOGcopOuus. XapakTepuCcTHKa MpoIlecca.

MartepuanbHblii 0anaHc abcopOuuu.

Pabouas muHus 1 IBYOKYINAS CHIIA Ipoliecca abcopOoIuu.

OcHOBHOE ypaBHEHHE aOCOpOLIHH.

Omnpenenenre ko3hPuIeHToB abcopOLHH.

Hacanounbie u Tapenodnbie abcopOephl.

Ancop6mus. OOuias XxapakTepUCcTHKa Ipolecca aicopOLuu.
JiBuokymias cuiia agcopouuu. Tumsl aacopOEeHTOB.

Knaccudukamnus ancopOoeHTOB.

OO0uue NpUHIMIBI YCTPOUCTBA acopOepoB.

[Ipocras neperonka. MarepuanbHbIil OaiaHc.

Knaccudukanys OMHapHBIX CMECEN.

OcHoBHbIE 3aKOHBI IeperoHku (3akoHbl KoHoBanosa u Bpesckoro).
MHoroky0OBbIE anmaparsl.

Pextuduxarus. CyniHocTs porecca.

Pextudukanuonnsie KoJoHHHI. [Iporiecchl, mpoTekaronme Ha Tapeykax.
Omnpenenenue yncia Tapesiok peKTU(PUKAIIMOHHON KOJTOHHBI.
KoHcTpykiuu pekTu(UKaimoHHbIX anmnapaToB TApEIOYHOTO TUIIA.
HacanouHble KOJIOHHBI, IJIEHOYHbIE KOJIOHHBI.

Okcrpakuus. O61as XxapakTepucTrKa mpoliecca 3KCTpakiuu, pusndeckas

CYHIIHOCTD ITponecca.
Pacuer Imponecca SKCTpaKIuu.

THUIoBbIe KOHCTPYKINUH 3KCTPAKTOPOB C HEMOABUKHBIM, IBYKYLIUMCS, U

B3BCIIICHHBIM CIIOEM.
CymHoCTb npolecca KpUCcTaILTA3alyH.

OcCHOBHBIE YCIIOBUS ONTUMH3AIIAU MTPOTIECCa KPUCTATUTH3AIINH.
KHHETHKA pocTa TBEpAon (pa3bl.
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Oo0pa3zen OmiieTa K IK3aMeHy

T'PO3HEHCKHNHN 'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKUI
YHUBEPCHUTET um. akaa. M.JI. MULIMOHITUKOBA
I[I/ICHI/IH.]II/IHa: «HDOHCCCLI U annmaparbl ININICBbIX IPOU3BOJACTB)»

Bbuner Ne 1

1. luddepenmanpHoe ypaBHEHHE KOHBEKTUBHOTO MEPEX01a Teria
2. Knaccudukanus OMHaApHBIX cMeceil

3. JluddepennmansHoe ypaBHEHINE KOHBEKTHUBHOTO MEPEX0/1a TEIa.

Jlextop / /

3aB. kadpeapoit TMO Onbpmyp3aeB A.A.

7.3 Texkymuii KOHTPO.JIb

TunoBoe 3agaHue

1. Onpenenuts pa3Mepbl, SHEPTro3aTPaThl U BpEMs 3alIUTHOTO JCHCTBUS
azcopOepa MpH yIaBIUBAaHUM MAPOB STHIOBOTO CIIUPTA, YAAISIEMbIX MECTHBIM
OTCOCOM OT YCTAaHOBKH 00€3KUPUBAHUSA MIPH YCIOBUU €€ HETIPEPHIBHOM pabOTHI B
TeyeHue § yacoB. [Ipon3BOANTENHHOCTS MECTHOTO OTCOCA MAPOBO3IYIIHON cMecH
cocrapysier V = 270 m*/u. HauanbHas KOHLIEHTPALKS TAPOBO3AYLIHON CMECH,
nogasaemoii B abcopoep C0=12 r/m>. DPHEeKTHBHOCTL OUMCTKH JOJKHA OBITH HE
Huxe 99%. [Ipu pacueTe BA3KOCTh U MIIOTHOCTh MAPOBO3YIIHON CMECH IPUHSThH
PaBHOM BA3KOCTH M MNIOTHOCTH BO3AYyXa MpHU TeX ke ycnoBusax. [lornomienue
npoucxoaut mpu 20°C u atMochepHOM JaBICHUH.
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7.5 Onucanue nmokasaresieid 1 KpUTepreB OLICHUBAHUS KOMIIETEHIMH HA PAa3JIMYHBIX ITanax ux GopMupoBaHusi, ONUCAHUE

IIKAJbI OLICHUBAHHUS.

Tabauna 7
IInanupyemMble pe3yJbTaThl 0CBOECHUS Kpurtepuu onieHuBanus pe3yjibTaToB 00y4eHHs HaumeHoBaHue
KOMIIeTeHU MU MeHee 41 6an10B 41-60 6as10B 61-80 6an0B (xopomo) | 81-100 6as1s10B (OTIINYHO) OLIEHOYHOTO
(HeYIIOBJIeTBopI/ITeJIbHO) (Y10BJIETBOPUTEJIbHO) cpeacTBa
OIIK-2 Crioco6eH MpUMEHSTh OCHOBHBIE 3aKOHBI X METOJIBI HCCIIEIOBAaHUH €CTECTBEHHBIX HAYK JUIsl pEIICHHS 3a/1a4 MPOPEeCCHOHATBHON
ICSITETIBHOCTH.
3HaTh: -METOOWYECKHe, HOPMATHUBHBIE | ®parMeHTapHble 3HAHUS HenounHble 3Hanus CcdopmupoBaHHEIE, HO CchopmupoBaHHEIE 3amanus s
PYKOBOAAIIHME  MATCpHAJbl,  KacaromIHUCCA cozeprKallie OTAENIbHbIE | CUCTEMATUYECKUE 3HAHUS MPAKTUUECKHUX

BBITIOJTHAEMON paboTHI;

-IIpo0JIeMBl NHILEBBIX IPOU3BOJACTB, CUCTEM,
HNPUHINT paborsl, TEXHOXMMHUYECKHE
XapaKTEePUCTHKU MTUIIEBOTO CBIpbS,
noyGpaOpuKaToB U MPOAYKTOB.;

TpoOeTbl 3HAHUS

3aHATHH, pedepartsl,
pyOexHast aTTecTarus.

YMeTh: - BBHIIONHIATH pPabOTBI B  00JACTH
HAYYHO-TCXHUYECKOM JIESTEIILHOCTH o
MPOCKTHPOBAHUIO, UHPOPMAIIMOHHOMY

00CITyKMBaHHIO, OpraHM3allMyd TPOU3BOJICTBA,
TpyAa U YIPaBIEHUIO, METPOJIOTHYECKOMY
00€ECIeUeHNIO, TEXHUYECKOMY KOHTPOJIIO B
MUIIEBOH TEXHOJOTHM, HPUMEHSTh METOMAbI
KOMITJIEKCHOTO TEXHUKO-3KOHOMHYECKOTO
aHaMW3a B TIHINEBONH NPOMBIIIIEHHOCTH I
000CHOBaHHOTO NPUHATHS PEIICHAN.

YacTtuyHble YMEHHS

Henonueie ymenus

‘YMeHus 1oJIHbIE,
TOITYyCKAIOTCS HEOOIIBIIIHE
OIIMOKH

CdopmupoBaHHBIE

yYMEHUs

Baagern:
KOMILJICKCHOI'O
aHanmm3a I
pelIeHunu,

-METOJaMH MPOBEICHUS

TEXHUKO-DKOHOMHUYECKOTO
000CHOBaHHOTO  IIPHHATHS
HA3BICKAHUS BO3MO>KHOCTH
COKpAIlleHUs [WKiIa paboT, ComeiCTBUsA
MNOATOTOBKE TMpoliecca WX pealnu3aluud  C
obecrieueHHEM HEOOXOMMMBIX TEXHHYECKHX
JAHHBIX B IHUIIEBOI TEXHOJIOTHH,

YacTuuHOE BIagcHUE
HaBBIKAMU

Hecucremarnueckoe
MPUMEHECHNE HABBIKOB

B cucrematuueckom
MIPUMEHEHUH HaBBHIKOB
JIOTTYCKAIOTCSI POOEITHI

Vcnemnoe u
CHCTEMATHYECKOE
MPUMEHCHHE HABBIKOB




OIIK-3 CnocoOeH wuCHONB30BaTh 3HAHMS WHKEHEPHBIX IPOLECCOB MPH PEIICHUH NPO(PECCHOHANBHBIX 33/1a4 M OKCIUTyaTalllH
COBPEMEHHOI'0 TEXHOJIOTHYECKOI0 000pyJOBaHHS 1 IPUOOPOB

3HaTh:

-METOJIbl UCCIICI0OBAaHUMN, IPaBUJIa U YCIOBUS
BBITIOJTHEHHS paoor, OCHOBHBIE
TEeXHOC(EpPHbIE ONACHOCTH, WUX CBOWCTBA H
XapaKTEpPUCTHUKH, XapakTep BO3JCHCTBHA
BPEIHBIX U OTIACHBIX ()aKTOPOB HA YEIIOBEKA 1
HNPUPOJHYIO CPEly, METOJBI 3aLIUTH OT HUX

chal"MeHTapHI)Ie 3HaHUA

Henonnsie 3Hanus

ChopmupoBaHHbIe, HO
CoIepKAaIIe OTAETbHBIC
poOEeIBl 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYECKHE 3HAHMS

TIPUMEHUTEIHHO K chepe cBoei

npo¢ecCHOHAILHON JIESITEIbHOCTH;

YMeTn: - BBIIOJNHATHE PabOTHl B 001acTH YacTudaHbIE YMEHUS Henonnele ymenus YMeHus NoJHbIE, CchopmupoBaHHbIE
HAayYHO-TEXHUYECKOH  JESTEJFHOCTH 110 JIOITyCKaIOTCsl HEOOIbIINE] YMEHUS

MIPOEKTHPOBAHUIO, WH(POPMAITHOHHOMY
00CITy’)KHBaHHIO, OPTaHU3ALNH IPON3BOJICTBA,
TpyAa ¥ YIPABICHHIO, METPOJIOTHICCKOMY
o0ecreyeHnto, TEXHHYECKOMY KOHTPOIIO B
MUIIEBOW TEXHOJIOTUH, TPUMEHSITH METOJbI
KOMILJIEKCHOTO TEXHUKO-3KOHOMHYECKOTO
aHalM3a B MUIIEBOW MPOMBIIUICHHOCTH JUIS

000CHOBaHHOTO IIPUHSATHS PEIICHHH.

OIINOKH

Baaners: - 3aKOHO/IATEIbHBIMH u
MPaBOBBIMU aKTaMHU B 00J1aCTH OE30MACHOCTH
u OXpaHbI OKpYKaroien cpensl,
TpeOOBaHUSAMHE K 0€30MACHOCTH TEXHUYECKUX
permamMeHToB B cdepe mnpodeccHoHATBHON
JICATENIbHOCTU: CIIOCO0aMH U TEXHOJOTHUSMH
3aIIHUTHI B YPE3BBIYAHHBIX CUTYAIHSX;

- MOHSATHHHO- TEPMHHOJIOT TIECKUM
anmaparoM B 00yiacTi 6€30MacCHOCTH;

- HaBBIKAMH DAIMOHAIN3AIHMN JCATebHOCTH
C 1uenplo obecredeHHss OC30MACHOCTH H
3aIUTHI OKPYKAIOMICH CPEIbL.

YactuaHoe BJIaACHHUC
HaBbIKaMH

Hecucremarunueckoe
MPUMEHEHHE HABBIKOB

B cucremarnueckom
MIPUMEHEHUH HABBIKOB
JIOITYCKAKTCS POOEITBI

Ycnentnoe u
CHCTEMATHYECKOE
TPUMEHEHHE HABBIKOB

Samauust s
MNPaKTHYECKUX
3aHATHH, pedepaTsl,
pyOexHast aTTecTarus




8 OcobenHocTH peaju3anuu TUCUUILIHHBI /151 HHBAJIHU/IOB M JIMII C

OrpaHN4Y€¢HHBIMH BO3MOKHOCTHAMM 3I0POBbLSI

JIist  OCyIIECTBIICHHSI TPOIEAYpP TEKYIIETOo KOHTPOJIS YCIEBAEMOCTH U
IPOMEKYTOUYHOM aTTecTaluy 00y4aroluXcs co3aHbl (DOH]IBI OIEHOYHBIX CPEJICTB,
aJanTHPOBAHHBIC JUISI WHBAJIWIOB W JIMI[ C OTPAHMYCHHBIMH BO3MO>KHOCTSIMH
3I0POBbSl WM TIO3BOJISIONINE OIICHUTHh JOCTIDKCHHE WMHU 3allJTAHUPOBAHHBIX B
OCHOBHOM 00pa3oBaTeIbHOM TMporpaMMe pe3yJbTaToB OOYYeHHS U YpPOBEHb
c(hOPMHUPOBAHHOCTH BCEX KOMIIETEHIIMN, 3asdBJICHHBIX B 00pa30BaTEIHHOM
nporpamme. dopMa MPOBEJCHUS TEKYIEH aTTeCTalluy JIJIs CTY/ICHTOB-WHBAIIAIOB
YCTAaHABJIMBACTCS C yY€TOM WHAMBUIYATbHBIX NMCHUXO(PU3UYECKUX OCOOEHHOCTEH
(ycTHO, MUCHbMEHHO Ha Oymare, TUCbMEHHO Ha KOMITBIOTEPE, B JOPME TECTUPOBAHUS
u T.11.). [Ipu TectupoBaHuu 11l CIAOOBUASIIMX CTYJICHTOB MCIOJB3YIOTCS (HOHIbI
OIICHOYHBIX CPEICTB C YKpymHEHHbIM mpudToM. Ha sk3ameH mnpwuriamaercs
COTMPOBOXKIAIONINM, KOTOPBIA 00ECTeUnBACT TEXHUYECKOE COMPOBOXKICHHE
ctymeHty. Ilpy  HEOOXOAMMOCTH  CTYISHTY-MHBAIHMIY  IPEAOCTABIISICTCS
JIOTIOJTHUTEIPHOE BpeMsl [IJIsl MOJTOTOBKM OTBETAa Ha 2JK3aMeHe (WM 3adere).
OOyuaromyecss ¢ OTPaHMYCHHBIMA BO3MOXXHOCTSMH 3J0POBBS M OOyYaromuecs
WHBAIMILI OOECIIEYMBAIOTCS TICYATHBIMH M 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMHU
pecypcamu (TporpamMmbl, yaeOHbIE TOCOOUS /I CAMOCTOSTENILHON padOTHI U T.1I.) B
dbopmax, amanTHPOBAHHBIX K OrPAHWYEHUSM UX 3JI0POBbSI W  BOCIPUSTHS
uHpopmanuu:

1) JUTSI THBJTUJIOB | JIUI] C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMU 37I0POBBS MO

3pPEeHHUIO:

- IS cJenbIX: 33JaHUs 7S BBINOJIHEHUS HAa CEMHUHApax U MPaKTUYECKUX
3aHATUAX OPOPMIIIIOTCS penbedHO-ToueyHbIM wmpudToM bpaiins wnu B BuAe
AIIEKTPOHHOTO  JIOKYMEHTa, JOCTYHHOIO C TIOMOIIBI0  KOMIIbIOTEpa  CO
CHEIHATM3UPOBAHHBIM ~ MPOTPAaMMHBIM ~ OOeCre4eHueM JJisi  CIENbIX, JIH0o
3aYUTHIBAIOTCS ACCHUCTEHTOM; MUCHMEHHBIC 3a/IaHUs BBINOJHAIOTCS Ha Oymare
penbedHO-TOYEUHBIM  mpudToM  bpaiing wim  HAa  KOMIBIOTEpE  CO

CIICHUAIIM3UPOBAHHBIM ITPOTPAMMHbBIM oOecrieyeHnEeM JJIA CIICTIBIX h1%(810)



HAJMKTOBBIBAIOTCS ACCHCTEHTY; OOYyYarollMMCs [IJIsi BBINOJIHEHUS 3aJaHusi MpH
HEOOXOJIUMOCTH MPEIOCTABIISIETCS. KOMIUIEKT MHUCbMEHHBIX MPUHAMICKHOCTEH U
Oymara nisi nuchbMa penbedHO-TOUeYHBbIM HipudToM bpaiinsg, KoMmbroTep €O
CIEHHATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEYEHUEM [IJISl CIIEMBIX;

- VI caAa00BHIASINIUX: OOECIEYMBACTCA WHIMBHUIYAIbHOE PAaBHOMEPHOE
ocenieHne He MeHee 300 mrokc; oOydaroIMMCS ISl BBIMOJHEHUS 3aJaHus IpH
HEOOXOAMMOCTH TMPEJOCTABISICTCS YBEJIMUUBAIOINIEE YCTPOMCTBO; BO3MOXKHO TaKKe
HCIIOJIb30BAaHNWE COOCTBEHHBIX YBEIMUYHMBAIOLIMX YCTPOMCTB; 3a1aHUS JJI BHINOIHEHUS

3aaHuil 0(hOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) A7 MHBAJIWAOB U JIMIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbsI MO
CIIyXy:

- JIl TJIYXUX M cJ1a00C/IbIIIAIINX: o0ecrnieunBaeTCs HaIMIne
3BYKOYCHJIMBAIOIIEH anmapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUS, IPU HEOOXOIUMOCTH
o0yyaroImyMcs MPeoCTaBIsAETCS 3BYKOYCHUIIMBAIOLIAs anapaTrypa WHIAUBUYaIbHOIO
MOJIb30BAHUS; MIPEIOCTABISIOTCS YCIYTH CypA0TIEPEBOUNKA;

- VISl CJIeMOTJIyXHX JIOIYCKAaeTCsl MPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOIIETO
yciayrd  TugaocypaonepeBoaunka  (IOMUMO  TpeOOBaHWM,  BBIMOJIHIEMBIX
COOTBETCTBEHHO JJISI CJIETIBIX U TIyXHUX);

3) U8 JUI ¢ TSDKEJIBIMH HapyILICHUSMHU peYd, TIYXHX, CIa0OoCIbIIIamux

JEKIMM U CEeMHHAaphbl, MPOBOAUMbBIE B YCTHOH (opme, MPOBOAATCS B IMUCBMEHHOMN

dopme;

4) JUISl UHBAJIWAOB W JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 30POBbBS,
HMEKIIHUX HAPYIIeHUs] ONOPHO-IBUTaTEJIbHOI0 aNnapara:

- JUIS JIUI] C HApYIICHUSIMH OTNOPHO-JIBUTATEIbHOTO ammapara, HapylmIeHHSIMA
JABUTATENbHBIX (DYHKIHMHA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH: TIMChbMECHHBIC 3aJaHWsl  BBIOJNHSIOTCS HA  KOMIBIOTEPE  CO
CTCIUATM3UPOBAHHBIM ~ TPOTPAMMHBIM ~ OOECTICUCHHEM WM  HAJAUKTOBBIBAIOTCS
ACCHUCTEHTY; BBITIOJHEHUE 3aJaHWil (TECTOB, KOHTPOJBHBIX PadOT), MPOBOJUMBIC B
NUCbMEHHOW (opme, NpPOBOAATCA B YCTHOM ¢opMe ImyTem orpoca, Oecelnbl C

oOydJarormcs.
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9. Yu4eOHO-MeTOAUYECKOE M HHPOPMALIMOHHOE 0O0eceYeHre U CIUTLTHHbI

9.1 IlepeyeHb OCHOBHO U JONOJHUTEIbHOM JJUTEPATYPbI HEOOXOAUMBIX JJIs1
OCBOCHUS JUCIHUNIMHBI

OcHoBHas JuTEpaTrypa

1. IIpoueccel 1 anmapaThl MUIIEBBIX MPOU3BOACTB : yueOHOE mocodue /
Cemuxonienko N.A., Kapnaues /[.B., 'epacumenko B.b.. — benropon :
benropoackuii rocyrapcTBeHHbIN TeXHOIOTHYeckni yHuBepeutet uM. B.I'. [llyxosa,
OBC ACB, 2017. — 213 ¢. — TeKcT : 3IeKTPOHHBIH // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/80471.html

2. Ilporeccel U amnmapaThl MUIIEBBIX MPOU3BOJCTB : KPATKUMA KypC U
naboparopHbie pabothl / AnekceeB I'.B.. — CapatoB : By3oBckoe o6pa3oBanue, 2013.
— 73 ¢. — TekcT : 3neKTpOHHBIHN // DNeKTpoHHO-O0nbInoTeuHas cuctema [IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/16902.html

3. JlabopaTopHBIi mpakTUKyM 110 Kypcy «IIporieccsr u anmapaThl MUAIIEBHIX
POU3BOJICTBY : yueOHoe nmocodue / Xonoaununa A.H., Comoeix C.1O.. — OpenOypr :
OpenOyprekuii rocynapcTBeHHbid yauBepcutet, ObC ACB, 2014. — 142 ¢. — Tekcrt
: DJICKTPOHHBIN // DiekTpoHHO-O0nbmoreunas cucrema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/33639.html

4. Tlpouecchl U anmapaTsl MUILEBBIX MPOU3BOJICTB : yueOHoe nocodue / XKykon
B.W.. — HoBocubupck : HoBocuObupckuii rocy1apCTBEHHbBIN TEXHUYECKUH
yHuBepcureT, 2013. — 188 ¢. — ISBN 978-5-7782-2403-2. — TekCT : 31€KTpOHHBII
/I InextponHo-6momorteunas cucteMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/45150.html

5. IIporiecchl 1 anmnapaThl MUIIEBBIX MPOU3BOJCTB : yueOHOE mocooue /
Bo6mukora T.B., lllneikos C.H., [TepmsikoB A.B.. — CraBpomnoJib : CTaBpOIoabCKHit
rocyJiapcTBeHHblIi arpapubiii yausepcuret, AIPYC, 2013. — 212 ¢. — ISBN 978-5-
9596-0958-0. — TekcT : 3MEKTPOHHBIH // DNeKTpOoHHO-0nOMroTeyHas cuctema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/47344 .html

JlonoJIHUTeIbHAS JTUTepaTypa

1. I 1. Kageukuii, b.B. BacunbeB I[Iponieccsl u anmaparsl NMIIEBON TEXHOJIOTUH

M.: Komoc, 2000. — 551 c.

2. A. B. JloruHnos, JI. H. AnanseBa, 1O. B. Kpacosunikuii, C. B.OuTHH [IpakTukym 1mno
MpoIeccaM U anmnaparaM XMMAYECKUX U MUIIEBBIX MPOU3BOACTB: yueOHOE mocodue.
BI'TY.— Boposnex, 2003. — 336 c.

3. 10. M. IInakcun, H. H. Manaxos, B. A. Jlapun I[1nakcun FO. M. IIpoueccs n
armapathbl TUIIEBBIX TPOU3BOJICTB /. — 2-€ U3J., nepepad. u Jo1l.

M. : KomocC, 2005. — 760 c.
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9.2 MeToauyeckue yKa3aHusl s O0y4alOIIMXCS 1O OCBOEHHMIO

AMCHUILIAHBI (IPUJIOKEHHE)

10. MartepuajabHO-TeXHHMYECKOe oOecredeHne JUCIUILTUHbI
10.1 IlepeyeHb MaTEPHATbHO-TEXHMYECKUX CPEICTB Y4eOHOM ayAUTOPUH AJIs1

MPpOBECIACHUA 3aHATHH 0 AUCHUILIMHE:

. y4eOHBbIE ayIUTOPHH;

. CTallMOHAPHBIE KOMIIBIOTEPHIL;
. MYJIbTUMEIUNHBIA ITPOEKTOP;
. HAaCTEHHBIN dKpaH.

10.2. ITomemeHus 1JIsi CAMOCTOSATEJILHOM PadOTHI
VYyebHast ayquTopus JjIsl CaMOCTOATEIHLHON paboThl — 0-41;
CTallMOHAPHBIE KOMITbIOTEPHI;

IPOEKTOP;

11. lomosiHeHUs1 M U3MeHEHHsI B padoyeil mporpaMMe Ha y4eOHBbIH roj
JlomonmHeHUsT U W3MEHEHUs B pabouyue MporpaMMbl BHOCSITCSI €KETOJIHO Tepen

HayajoM HOBOro ydeOHoro roaa mo ¢dopme. M3MeHeHUs TOKHBI O(QOPMIIATHCS

JOKYMCHTAJIbHO 1 BHOCATCA BO BCC YUHTCHHBIC 3K3CMILIAPLI.
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CocTraBuTeb:
Crapluuii npenoaaBaTesb kadeapsl « TMO»

COT'JIACOBAHO:
3aB.kadeapoit «TMO»

.0 3aB. Beimyckaromeit kad. « TTIT u bl
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