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Pabouass mporpaMMa JIMCHHIUIAHBI «J/[MHAMKKa NPOLECCOB W OOOpPYNOBaHMs» COCTaBJICHA B
COOTBETCTBMH C y4eOHBIM IUIAHOM 10 HampasieHuto noaroroBku 18.03.02 «JHepro- H
pecypcocOeperaioimue Mnpouecchl B XMUMHYECKOH TEXHOJIOTHM, HEPTEXUMHUH M OHOTEXHOJOTHHY
MporpaMMbI MOAroToBKH OakanaspoB st 2017 roga npuema.

CocraButens: AsBakymoB C. HW., mom., K.T.H, JOLEHT Kadeapsl «MammmHbl W anmnaparsl
XUMHYECKHX ITPOU3BOLACTBY.

Pa6Gouast mporpaMma paccMOTPEHa M IPHHATA Ha 3aceflaHnuH Kadeapbl « MalmuHbl U annaparsel
XAMHYECKHX ITPOU3BOJICTBY.
[Ipotokon ot «29» mas 2017 roma Ne 9~
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C. Il-BeperenbHux

3aBenyromuii kapeapon

PaGouass mporpamma ogobpeHa y4eOHoO-mMeroau4eckoit komuccumedn JlonH1Y o
Hanpasiennio noaroroku 18.03.02 «OHepro- u pecypcocOeperaromye MpoUecckl B XUMHYECKOH
TEXHOJIOTHH, HEPTeXUMUU U OUOTEXHOJIOTHHY

[Iporoxon oT «29» mast 2017 roga Ne 9

i b

e e — i — i —
L 3

g—

C. Il. BeperenpHHK

[Ipencenarens il

PaGouas mporpamma npoajaena s 20 roga npuéma Ha 3acefanuu kapenapel «MamuHbl U
armapaThl XAMHUYECKUX IIPOU3BOJICTBY.

[IpoToKOI OT « 2’? y XM
3asenyromui kadeapoiu e 8 76 te27

2720
_ (noﬂnuz;)

Pa6ouas mporpamMma mpoajena s 20 rosa mpuéma Ha 3aceqaHuu Kadenpsl «MammHbl u
armapaThl XUMUYECKHUX IIPOU3BOJICTBY.
[IpOTOKOI OT « » 20  roma Ne

3aBenyromuii Kadeapou

(MOANKCH) ((I;.I/I.O.)
PabOouas [IporpaMma npoajicHa 1 20 roaa HpHéMa Ha 34aCC1aHUH Ka(be,ﬂpbl «MammuHsbl U

arnrmapaTbhl XMMHUYECKHX IIPOU3BOJICTB). .
[IpoTOKOI OT « » 20  roma Ne

3aBeayromuii kadeapoiu

(MOJTKCH) ((I;.H.O.) |
Pa6ogas mporpamMMa mpoaJena juis 20 roja npuéma Ha 3acefaHuH Kadepel «MalvHbl U

armnapaThl XUMAYECKHUX ITPOU3BOJICTBY.
[IpOTOKOJI OT « » 20  ropa Ne

3aBenyromuii kapeapoun

(MOAIUCH) (©.1.0.)



1. OBBEKT, HEJIb U 3AJIAYA OCBOEHUSA ANCHUIT/INHbI

JIMCUMIIMHA pacCMaTPUBAET BONIPOCHI AUHAMMKHU MTPOLIECCOB XUMHUYECKOU
T€XHOJIOTHH, a TAKXE CBSI3b OCHOBHBIX KWHEMATUYECKUX U IMHAMUYECKHUX [1apaMETPOB
ME€XaHHU3MOB U MallluH.

Llenbro JUCHUIIIMHBI SBIISETCS: U3YUYEHUE TEOPETUUYECKHUX OCHOB JUHAMHUYECKUX
SIBJICHUM, KOTOPBI€ BOZHUKAIOT B [IEPEXOIHBIX peXUMax padoThl MallWH, CIIOCOObI
OIpEeC/ICHUA JUHAMHUYECKHUX CUJI U MOMEHTOB B 3B€HbSIX MAallIMHb], JUHAMUKHU
[IPOLIECCOB XUMHUYECKON TEXHOJIOTHH.

B pe3ynpTaTe OCBO€HUS AUCUMIIMHBI CTYIEHT J0JKEH

3HATh:

- METOJbI pelieHus] AudhepeHUHAIBHBIX YPABHEHUM IBUKEHUS MALLIUHbI B
HEKOTOPBIX YACTHBIX Cy4YasiX OTHOCUTEJIBbHO XUMHUYECKOT0 000PY10BaAHUS;

- MIPUHLIMIIBI COCTABJIEHUSI YPABHEHUU ABHUKEHUS MEXAHU3MOB, PELLICHHUS 3a1a4
BBIOOpA M pacyeTa ONTUMAJIbHBIX [TapaMeTpOB IPUBOJA MAILIWH;

- METOJIbl pacyeTa YCHJIMM B 3BEHbSIX MALIUHBI [IPU YAAPHBIX HArpy3Kax;

- IUHAMMKY TEeIJIOBBIX MPOLECCOB, METO/IbI KOHTPOJISA U YIIPaBICHUA XUMUKO-
TEXHOJIOTUYECKHUMHU ITPOLIECCAMMU;
YMETh:

- OLIEHUBATh JUHAMUKY ITPOLECCOB XMMHUUYECKON TEXHOJIOTUH IO [TOKAa3aHUAM
KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB U 3PPEKTUBHOCTE CUCTEM HUX

ABTOMATHYECKOI'0 PEryJIMPOBaHUS,
- pelaTh 3aJa4y Mo ONpeAe/ICHUIO JUHAMHUYECKUX YCUIITUH U MOMEHTOB B

yJIEMEHTaX NMPHUBOAA MalllWH, ONPeAe/IsITh ONTUMAJIbHBIE [TapaMEeTPHI PHUBOJIAa MaIlIKH;
- pa3pabaTbiBaTh YCTPOMWCTBA JIsl 3aLUTEl MAallWH OT IEPETPy30K, yAapoB,

BUOpaLIUH.

[TepeunciieHHbIE PE3yIbTaThl 00YUYEHHS SBISAIOTCS OCHOBOM I (DOPMUPOBAHUS
cineayromux komnerenuuii: OK-10, I1K-5, TIK-7.

2. MECTO JMCHUILINHBI B OCHOBHOM OBPA30OBATEJIbLHOU
IMPOTPAMME

JIUCHUIUIMHA OTHOCHUTCS K BBIOOPOYHOM, CaMOCTOSITENBHOIO BbIOOpa BY30M,
po(heCCHOHAIBHOM U NMPAKTHYECKOH MOJATOTOBKH.

Bazupyercs Ha 3HAHHMSAX U YMEHHUAX, KOTOPBIE CTYAEHT NPUOOpes NpH OCBOCHUH
IpeNIIEeCTBYIOMUX MUCLUIUIMH: BbICIIAss MaTeMaThKa, TEOpeTHYecKas MEXaHHKa,
TeOpUss MEXAaHH3MOB M MAIllMH, CONPOTHUBJICHHE MaTepHajioB, OCHOBBI pacHieTa H
KOHCTPYMPOBAaHHS XHMHUYECKMX allaparoB, MPOLECcChl M anmapaTbhl XUMHYCCKHX

MPOU3BOACTB.
3HAHUS U YMEHMs, MPUOOpETEeHHbIE IPH OCBOCHHUU [aHHOW JAMCIHUIUIMHBL,

PeaTU3YIOTCS CTYAEHTOM TIPH IMPOXOXKIAEHHUH IOCy1apCTBEHHOH UTOIOBOM aTTECTALIUH.




3. CTPYKTYPA U COJAEPXKXAHUE JUCHHUIIVIMHbI

3.1. PacnpenesieHde y4eOHBIX 4YacOB IO TeMaM [IHCHHILUIMHbBI H BHIaM
3AHATHH

KoiuyecTBO 4aCoOB

HanMeHOBaHHE TEM B i B Tom uynce
J ) B cero | Jlextm | Ilpakt. | Jlabop. | CPC

Tema 1. OOmue cBEACHUS O JTUHAMHUKE g 5 3 ) 4
XHMHKO-TEXHOJOTHYECKHX IPOLIECCOB. |
Tema 2. KoHTpOJIb, H3MEPEHUE U |
PEryJIHPOBAHKE IIOTOKOB U MPOIYKTOB 8 2 2 | - 4

| XHMHYECKUX PEaKIMH. - | | LI
Tema 3. JlunHaMu4EeCKUE XapaKTCPUCTHKH | g | ) 5 ) 4
TEIIO0OMEHHHUKOB. _ |
Tema 4. Jlunamuka XXECTKHX 2 o o _ 4
MEXaHUYECKUX CHCTEM - | )
Tema 5. JIuHaMHKa yIIPYTHX 1 3 3 . 5
MEXaHUYECKUX CHCTEM | | | |
Tema 6. JlunaMuka NpHBOJIa MAIIMHBI C 9 5 9 _ 5
MaXOBUKOM | I | |
Tema 7. Ygap 1 yCwius B YIpYTHX I 10 ) 0 ) 6
COUYETAHUIX _ I A | —~
Tema 8. 3ammTa MalvH OT IEPETPY30K, 10 ) 9 _ 6
yJIapOB, BUOpaLiu
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3.2. Jleknuu

Tema 1.00mmue cBeaeHUd O IMHAMHKE XUMUKO-TEXHOJIOTHYECKUX IIPOLECCOB.
CopepxaHue TEMBI | :

- kJIaccuHUKaLus U CIIocO0bl BEIEHUS XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB;

- OCHOBHBIE TpeOOBaHHUS, IPEIBABISIEMBbIE K XHMHYECKOH amnmnapaType.

JIuteparypa k Teme 1: [1, 2, 3, 8, 9]
Tema 2. KoHTpoJIb, H3BMEPEHUE U PETYIHPOBAHUE IIOTOKOB U IPOYKTOB

XAMHYECKHUX PEaKIUH.

ConepKaHUE TEMBbI 2:
- KOHTPOJIBHO-U3MEPUTEIIbHBIE IPUOOPHI TEXHOJIOTHYECKHX ITapaMeTpOB;

- aBTOMATHYECKOE PETYJIMPOBAHUE TEXHOJOTHYECKUX ITPOLIECCOB.

JIuteparypa kK Teme 2: [1, 2,3, 8, 9]
Tema 3. JluHaMHYECKHE XapaKTEPUCTHKH TEIJIOOOMEHHUKOB.

ConepxaHHUe TEMBI 3:
- OCHOBHBIE TIOHSTHS TEIUIONEepeaaYH;
- peryJIMpoBaHUe TEIUIOBBIX IIPOIECCOB;
- MTMHAMUYECKHE XapaKTEPHUCTHKH TEMIOOOMEHHHKOB.

JIuteparypa k Teme 3: [1, 2, 3, 8, 9]




Tema 4. JIuHaMHKAa XXECTKUX MEXaHUYECKUX CUCTEM
ConepxaHue TeMBI 4:
- IEPEeXOHbIE MTPOLECChl B MEXaHUYECKUX CUCTEMAX;
- KJaccu(dUKalUs NPUBOJIHBIX MEXAHUUYECKUX CUCTEM;
- 3aKOHOMEPHOCTH JIBUKEHUSI MALLIUHBI C DJIEKTPOIIPUBOIOM,;
- IBa crioco0a peleHus 3aaa4yu 00 onpeesieHuH Harpy30K Ha 3B€HbsI MalllMHbI U
3IEKTPOABUTrATEb.
JIuteparypa k Teme 4: |4-7|
Tema 5. JIuHamMuKa yripyrux MEXaHU4e€CKUX CUCTEM
Copep)kaHUe TEMBbI J:
- YCUJIUS B YIIPYTHX CBS3SX IIPU [IOCTOSAHHBIX BHEIIHUX CHUJIAX;
- IMHaAMHUKa JBYXMaCCOBOU CUCTEMBI,;
- TPH IIEpUOa ABUXKEHUS CUCTEMBL. ;
- KOO(DOUIUEHT JTUHAMUYHOCTH;
- OTIPEJICJICHUE YCUIIUU B YIIPYTUX 3BEHbSX.
JIutepatypa Kk Teme 5: |4-7]
Tema 6. /IunaMuka npyuBoJa MallliHbl ¢ MAaXOBHUKOM

CozepxaHue TEMBI 6:
- hu3uYecKas poJib MaXOBUKa;

- [IOCTPOEHHE HArPY30UYHOHU JUarpaMMbl 3JICKTPOABUIaTEIIsA U ONPEAEIIEHHE
HY>KHOT'O MOMEHTa UHEPLIMU MaxOBHKaA.

JIutepaTtypa k Teme 6: [4-7]

Tema 7. Yaap v yCUIUs B YIPYTUX COUYETAHUAX

Conep)XaHUE TEMBI /:

- OCHOBHBI€E ITOJIOXKEHUSA TEOPUH yaapa;

- K03 PHULIMEHT BOCCTAHOBIICHU IIpU yaape. 1 umbl yaapa;

- 33J1a4H I10 TEOPUH yaapa.

JIuteparypa k Teme 7: [4-7]

Tema 8. 3amura MallIvH OT IIEperpy3okK, yaapoB, BUOpaluu

Cojiep)XaHHUE TEMBIL 8:
- IIYTH CHIDKEHUS TUHAMUYECKUX HArpy3oK, IeUCTBYIOLIMX B MalIMHAX.

JIuteparypa k Teme 8: [4-7]

3.3. [IpakTHYeckHe (CEeMHHAPCKHeE) 3aHATHS

Ne | Tema 3ausTus Oo6wemMm, | Jlurepa-
/11 Jac. Typa
1 | IIpuMephl KHHEMATHKHU IEPEMELICHNSA MAaTCPUAJIOB 2 [1]
| IIpuMepB! peryIMpoOBaHHE TEXHOJOTHYCCKHX MTPOLCCCOB 2 13.,4]
PacuéT TMHaMUYECKUX XapaKTEPUCTHK TEIJIOOOMEHHBIX aIaparosB. 2 13,4]
1

CocTasjieHHe MPUBEACHHON pacyeTHON CXEMbI MEXaHH3Ma.
CocTaBjieHHE IPUBEJICHHON pacueTHON CXE€Mbl MEXaHH3Ma MOAbEMa |
rpy3a MOCTOBOI'O KpaHa

| dngeﬂepeﬂne [MPUBEJIECHHBIX CHII

| OnpeziesieHHe MPUBEJCHHBIX Macc

| OnpeneneHne MPUBEACHHDIX YKECTKOCTEH
CocraBjieHHEe ypaBHEHHI JIBHKCHUS MEXaHU3MOB
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10 | OnpeneneHne HHEPIHOHHBIX XapaKTEPHCTHK NETAICH | 1
PacueT MaKCHMaJIbHBIX YCHJIMM B ITOJMCIIACTE ¥ KOI(DPHIMEHTA

11 TUHAMUAYHOCTH B MEXaHHU3Max MOabeMa I'py3a IIPH PEKUME 2 [3.4,5]

"moabEM C mojaseca” ‘ |

Pacyer MaKCHMAaIBHBIX YCHJIMM B MOJUCIACTE U KO3POHUIIHECHTA

12 TMHAMUAYHOCTH B M€XaHHU3Max MMoabeMa Irpy3a IIpu peKUME 1 [3,4]

"MOJIBEM C IIOJXBATOM"

i

3.4. JJaGopaTopHbie padoThbl Y4eOHbIM IJIAHOM He NPeIyCMOTPEHbDI

3.5. CamocTosiTeibHas padoTa CTyJAeHTA

No Buasl caMOCTOSITEIbHOM pabOTHI CTYACHTA | O6sewm, uac.
/1 _ B _ |

| | W3yuenne nexumorHOTO MaTepHana (He Menee 50% oT oObeMa eKIui) 19

2 [ToaroToBKa K mpakTHYecKuM 3aHaTusM (He MeHee 50% oT o0bema 19

3.6. Kypcosoii npoekT (pabora) — y4eOHbIM IVIAHOM He NPEyCMOTPEH.

4. POPMBbI KOHTPO.JIAA OCBOEHUS JUCIUAIIJIMHDI

TekymHii KOHTPOJb 3HAaHUH CTYIEHTOB IIO pe3ylbTaTaM BbINOTHEHNA
MPaKTHYECKUX 3aHATUH, BO BpEMsA KOHTPOJIBHBIX OIPOCOB B XO/€ ITPOBEACHHA ) (900507
WJIM TIPAKTHYECKUAX 3aHSITHH.

[IpoMe:kyTouHasi aTTeCTalHsl IO pe3ylbTaTaM OCBOCHHUS JUCIHUILIMHBI B
ceMecTpe IIPOBOAUTCS B (POpME CEMECTPOBOIO 3a4€Ta B COOTBETCTBHH C «ITonoxxenuem
00 oOpraHM3alMd W TPOBEICHHH CEMECTPOBOIO KOHTPOJIA 3HaHUU CTYIEHTOB B
JIOHELIKOM HAI[MOHATBHOM TEXHHYECKOM YHHUBEPCHUTETE), YTBEPKACHHOM 25.09.2013
roja.

Jlns onpeneieHdus YPOBHS 3HAHHMM CTYJIEHTOB INpENoAaBaTe/lb pyKOBOACTBYCTCA
KPUTEPUSIMH OLICHKH 3HAHWH, SBIISIOIIAMHCS cOCTaBJIAOMEd Y4eOHO-METOJUYECKOTO
KOMILIEKCA JUCLUILINHEL.

5. YYEBEHO-METOJIUYECKHAE MATEPHAJIBI IO TUCIIATIIMHE

JInTeparypa:

OcHoBHa4:

1. Komonen JIII. JluHaMuMKa TPOLECCOB XMMHYECKOM TEXHOJIOIMH. — M.:
[ocxumuzaar, 1962.- 352 c.

2. [TouuxapoB L.W. u ap. MamuHbel U anmapaTel XMMUYECKUX MPOU3BOACTB. —
M.: MammnoctpoeHue, 1989. - 368 c.

3. CmuproB I'.I. m gap. KoHcTtpyupoBaHue Oe€30macHBIX anmaparoB Ul
XUMHUYECKHX ¥ HehTeXuMHIecKux mpou3BoacTB. CripaBovHuK. - JI.: ManmmHOCTpOeHHE,




1988. - 303 c.
4. HepnoOrsuisckuit MI.W. v ap. MamuHbl 1 anmnapaTbl XUMHYECKUX TPOU3BOICTB.

- M.: MammHocTpoenue, 1974. - 456 c.
J. Komapos M.C. /luHamMuKa MEXaHU3MOB M MallMH. — M.: MalmHocTpoeHue,

1969. — 296 c.
6. Kazak C.A. /luHaMuKa MOCTOBBIX KpaHOB. — M.: MammHoctpoenue, 1968. —

331 c.
/. KoxeBuukoB C.H. [IluHamuka HecTallMOHApHBIX ITPOLIECCOB B MAIMHAX. —

Kues.: HaykoBa nqymka, 1986. — 288 c.
ONOJIHUTEJIbHAS
8. baxan ILW. u nap. CrpaBoyHuk no TeriooOMeHHBIM ammaparam. - M.:

MarmmHocTtpoeHue, 1989. - 368 c.
9. Hogpde WM.JI. IlpoexTupoBaHHMe MNpOLECCOB M ammapaToB XUMHUYECKOM

TeXHoJioruy. - JI.: Xumusa, 1991. - 352 c.
10. I'eaxkuH A. 2. O0opyaoBaHHe XMMHYECKHX 3aBOJOB. — M.: Bricmias mkosia,

1970. =352 c.

6. MATEPUAJ/IbHO-TEXHUYECKOE OBECITEYHEHUME JUCHUIIJINHBI

1. JIeKHHOHHBbIE 3aHATHSA:

- ayauTopus,

— KOMIBKOTEPHBIN KJ1acc.
2. IlpakTHyecKue 3aHIATHSA:

— KOMIIBKOTEPHBIN KJlacc,

= aAyAHUTOPHII.

CocTtaButesnb paboyeil MporpamMMmel:

ABBakymoB C. H.
)

(MOAIUCH




