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1. Heau ocBOeHMS TMCUMILIHHBI

K  oCHOBHBIM WesiM OCBOEHUS JUCUUIUIMHBI «TexXHolorus u
obopynoBanue nmpou3BojictB OHM u uznenuii» cieayer OTHECTHU:

— TNOATrOTOBKA CTyA€HTa K  JCSATEIbHOCTH B  COOTBETCTBUM C
KBJIN(DUKAIIMOHHOM XapaKTEPUCTUKON CIIEIIUATbHOCTH.

— TMO3HAHUE METOJOB MPUPOAbl XUMHUKO-TEXHOJOTHUYECKUX MPOIECCOB, a
TaK)kK€ METOJOB WX ONTHUMHU3AIMH 11 Harbosee 3(hPEKTUBHOTO UCIIOIB30BAHUS B
TEXHUKE.

K ocHOBHBIM 3agayaM OCBOCHUSA JUCHMILUIMHBI «TexHonorusa u
o0opynoBanue npousBoacts JHM u uznenuit» cieayer OTHECTH:

— OCBOCHHME TEeXHOJIOruu Tpou3BoacTB DHM u 000pynoBaHus, B KOTOPOM
OHO IPOBOJUTCH.

2. Mecto aucuuminnsl B ctpykrype OOII cnenmnanurera
Hucuunnuna «TexHonoruss u  obopynoBanue mnpousBojgcts OHM u
W3ACIHI» OTHOCUTCS K YHCIY AWCUUIUIMH CHENUAIU3aliHd, YCTaHABIMBAEMBIX
BY3om (b.1.1.33) ocHOBHOI 00pa30BaTeILHOM MPOrPAMMEBI CIICIIHATUTETA.
«Texnomoruss u obopynoBanue mnpou3BoAcTB OHM u  wuzgenmin»
B3aMMOCBSI3aHa JIOTHYECKM H COJEPKATEIBHO-METOAUYECKH CO CIEAYIOIUMH
aucuumaamMu v npaktukamu OOLT:
— KoHcTpynpoBaHue u pacyeT 3JeMeHTOB 000py10BaHuUS;
— CucreMsl ynpaBlIeHAs XUMUKO-TEXHOJIOTHYECKUMH MPOLECCaMU
— MexaHuka TBEpABIX MAUCHEPCHBIX Cpex B IIpoleccax XUMHUYECKOU
TEXHOJIOTUU
— XAMHMYECKHUE PEAKTOPHI ITPOU3BOICTB HUTPOIIPOAYKTOB.

3. IlepeyeHb MVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS M0 TUCHMILJINHE
(Moay.110), COOTHECEHHbIE C IVIAHUPYEMBIMH Pe3yJIbTATAMU 0CBOCHUSA
0o0pa3oBaTeJIbHOM NMPOIPAMMBI.

B pesynbrate OCBOEHMA JUCHUIUIMHBL (MoOaynsl) y  oOydarommxcs
bopMHUpYIOTCA  CIEIYIOUIME KOMIETEHIMH UM JOJDKHBI ObITh JIOCTUTHYTHI
CJIeIyIOIME Pe3ysibTaThl OOY4YEeHHs] Kak 3Tan (POPMUPOBAHUS COOTBETCTBYIOIIMX
KOMIIETCHIINM:

B pe3yabTare ocBOeHusI
o0pa3oBaTeJbHOM
Kon DOIDAMMEL IlepevyeHb NJIAHUPYEMBIX PE3YJIbTATOB 00YYeHHS
KOMIIETEHIIN T porp: 10 TUCIUTLINHE
o0yyaruuiicst 10/KeH
o0aagaThL




- CIIOCOOHOCTH 3HATH:

ICK-5.2 UCIO0JIB30BATh . pa3paboTKy, MIPOEKTUPOBAHUE u
TEXHUYICCKUC CPECTBA COBEPILEHCTBOBAHKUE CPEACTB U METOJOB IOIYYEHUS
ABTOMAaTU3ALMH U 1 crioco0oB npuMmeHeHnst DHM u m3nenuid,
MEXaHHU3aLH MPOLICCCOB | o HPOMBIIUICHHOE M OIBITHOE POM3BOJICTB
IIPOM3BOACTBA VHIMBHIyalbHBIX M cMeceBbIX DHM, HCXOMHBIX M
SHCPrOHACHILIICHHBIX MPOMEKYTOYHBIX MPOAYKTOB JJIsl MX TIOTyYEHHS
MaTepHasIoB yMeTh:

o YIPABIIATH aBTOMATH3UPOBAHHBIMU
TEXHOJOTMYECKMMH  MPOLECCAMH  TIPOU3BOJICTBA
OHM u u3penui,

o BIIAJIETh COBPEMEHHBIMH METO/IaMH
KOHCTPYHPOBaHHs 7 MeXaHHU3aI[1H
IPOU3BO/ICTBEHHBIX MPOLIECCOB

BJIAJIETh:

. CIOCOOHOCTBIO  Ha  HAY4YHOM  OCHOBE
OPraHU30BBIBATH TPY/I, CAMOCTOATENBHO OLEHUBATH
pesyabTaThl  CBOEH  JIESATENBHOCTH,  BJIAJETh
HaBBIKAMH CaMOCTOSTENLHON paGOThI, B TOM YHCIIE
TS IPOBEIEHHS HAYYHBIX MCCIIEI0BAHMIA.

I1CK-5.3 - BIIaICHUEM 3HATh:

COBPCMCHHBIMU MCTOIAMH | o yHOpaBJICHHUE ABTOMATU3UPOBAHHBIMU
KOHCTPYHPOBaHUA TEXHOJIOTMYECKMMH  MPOLECCAMU  IIPOU3BOJICTBA
0bopynoBaHus 1 SHEPrOHACHIIEHHBIX MATEPUATIOB U U3CIIUN
MMPOCKTUPOBAHUA yYMeThb:
[pON3BOACTB o WCIIOJIb30BAHNE  TEXHHYECKMX  CPEJICTB
SHCPTOHACBILICHHBIX aBTOMATU3AIMM M MEXAHW3alluk  POIECCOB
MaTepHatosB 1 U3ACTN IPOM3BOJICTBA SHEPTOHACKHIIIEHHBIX MATEPHAIIOB
BJIA/IETh:
o COBPEMEHHBIMH METOIaMH
KOHCTPYMPOBaHHs 000pyIOBaHUs u
IPOEKTUPOBAHKS IPOU3BOJICTB SHEPrOHACHIIEHHBIX
MaTEpHUaIOB U U3/IEIUI

4. CTpyKTYypa H coiepKaHue TUCUUIIINHBI.

OO1ast TpyA0€MKOCTh JUCUUIUIMHBI COCTaBJSIET 8 3a4eTHBIX €IUHUI, T.C.
288 akamemuuecknx yacoB (u3 HuX 144 daca — camocrosiTenpHas pabora
CTYJIEHTOB).

Paznensl nuctuminael « TexHomorus u o6opyaoBanue nmpousBocts DHM u
W3JIeNUi» U3y4aroTCsl Ha YETBEPTOM Kypce.

7 ceMecTp: JIeKIMU — 2 yaca B Hejemro (36 4acoB), CEMUHAPCKUE 3aHATHUS —
1 gac B Henento (18 yacoB), maboparopHbie paboThl — 1 yac B Hegemnto (18 vacoB),
(dhopMa KOHTPOJIST — DK3aMEH.

8 cemecTp: nexuuu — 2 vaca B Hezelno (36 4acoB), 1abopaTopHbIe pabOThI
— 1 gac B Hegemo (18 yacoB), ceMuHapckue 3ausaTus — 1 yac B Henemio (18 yacos),
(dhopma KOHTPOJIS — DK3aMEH.

CtpykTypa M coaepkaHHe AMCHUIUIMHBI «TeXHONOrus U 00OopynoBaHHUE
npousBoAcTB DOHM u wu3genuit» mo cpokam M BuiaMm paOOTbl OTPaKEHBI B
[Ipunoxenun 1.



Conep:kanue pa3aejoB TUCHUUIIIHHBI.

Paznea 1. Texnosorus JHM

TexHonoruss MHULMHPYIOUMX B3pbiBYaThIX BemecTs (MUBB). Asua cBuHLa,
OCHOBHBIE€ CBOMCTBA, UCXOIHBIE KOMIIOHEHTBI M TEXHOJIOTHH €r0 MOJYyYCHHUS.

I'pemyuast ptyth, OCHOBHBIE CBOWCTBA, WCXOAHBIE KOMIIOHEHTHI U
TEXHOJIOTUS €€ TIOJTyYCHHUS.

Tpunutpopesopunnar csuHua (THPC), ocHOBHbIE CBOICTBA, HCXOJHBIE
KOMIIOHEHTBI U TEXHOJIOTUU €r0 MOJy4eHUs. Y TUIU3alusl OTXO0JI0B MMPOU3BOJICTBA
NBB.

OcHOBBI TIpOU3BOACTBAa OpU3aHTHBIX B3pbIBUaThiX BemecTB (BBB). OOmias
xapaktepuctuka bBB. Hutpocoenunenusi, HUTpo3hupbl, TEOPETUUECKUE OCHOBBI
cure3a bBB. IIpuHIUMIBI  TOCTPOEHUsST  TEXHOJOTMYECKUX  MPOLIECCOB.
HenpeppiBHBIE U IEPUOANYECKUE TTPOLIECCHI.

Tpunutpotonyon (THT) um TtexHomoruss ero mnpousBojacTtBa. (OCHOBHbIE
cBoricTBa 1 oOnactu npumenenuss THT. McxoaHble KOMIOHEHTHI M UX CBOWCTBA.
Ocob6ennoctu HutpoBanusi toinyoja B THT. Oumctka THT ot moOGodHbIX
npumeceil. Ocobennoctu cymku THT. [I'panynupoBaHue, uyelmryupoBaHUE,
ykynopka THT. Bompocekr skxonormn B mnpousBoactBe THT, oxpana Tpyna um
TexHUKa 0e3onacHocTH. [lepcrnekTuBbl coBepuieHCTBOBaHUA npou3BoacTsa THT.

I'excoreH U TexHOJOTUS €ro Mpou3BoAcTBa. OCHOBHBIE CBOMCTBA U 00JIACTH
IIPUMEHEHUSI TEeKCOoreHa. MCcXOoaHble KOMIIOHEHTBI, UX CBOMCTBAa. TexHosorus
MOJy4EHUsI TEKCOT€HAa MPSIMbIM HUTPOBAHUEM YPOTPOIIMHA Aa30THOW KHUCIIOTOW.
Y CyCHOQHTUAPUAHBIA METOJ IOJy4YeHUs rekcoreHa. diermarusanus IeKCOreHa.
OxpaHna TpyJa u TeXHUKa 0€30MacHOCTH B MPOU3BOJICTBE TEKCOTCHA.

OKTOTreH U TEXHOJOTHUsl ero nmpou3BojcTBa. OCHOBHBIC CBOMCTBA U 00JaCTH
IIPUMEHEHUSI OKTOreHa. M CcXOaHble KOMIIOHEHTBI, MX CBOMCTBA. TeXHOJIOrUsA
MOJy4YeHUus OKToreHa. (OuHWCTKa OKTON€HAa OT HECTOMKUX NIPUMECEH, €ro
pekpuctainzanua. OxpaHa TpyJda U TEXHUKAa OE€30MacHOCTH B MPOU3BOACTBE
OKTOT€HA.

Tpunurponenta’putput (TOH) u TexHonorust ero npousBoacTBa. OCHOBHBIE
cBolicTBa U obnactu npumeHenus: TOHa. McxoaHble KOMIOHEHTHI, UX CBOMCTRA.
Texnonoruss mnomydeHuss TOHa. Oxpana Tpyna W TexHHKa O€30IaCHOCTH B
npousBoactee TOHa.

Hurpouenmonoza (HI[) u TexHonoruss ee mnpousBoacTBa. (OCHOBHbIE
cBoricTBa u obnactu npuMmeHenus HI{. MicxoaHbIe KOMIIOHEHTHI, X CBOMCTBA. By
uemtono3noro martepuana (ILIM). HenpepeiBHas texHosorust nonyudenust HII.
HemnpepsiBaast crabunmzanus HII, nenp crabmwnmmzanmum HI[. Oxpana tpyna u
TEXHHKa O€30ITacHOCTH B Iipou3BojcTBe HII.

Hurpormunepun (HI'L]) u TexHonorus ero mnpousBojacTBa. (OCHOBHBIE
cBorictBa u obnactu npumeHenus HI'Tl. McxomHble KOMIIOHEHTBI, UX CBOWMCTRBA.
Nuxexropuseiii Mmetoa nonydeHus HI'Tl. Oxpana Tpyaa u TexHuka 6€301MacHOCTH B
npousBoactee HI'TI.



Kommepueckne BB, mnuporexnudeckue cocraBbl. TexHONOrus  HX
npurotoBieHus. OcOOEHHOCTH TEXHUKH 0€30I1aCHOCTH.

IlepcriekTrBBI pa3BUTHSA NPOU3BOJACTBA BB M IOPOXOB. TE€XHOJIOTMYECKHE
MIPOLIECCHI MOIYUYEHUS AMACTUYHBIX, INIACTUYHBIX, TacTooO0pa3Hbix BB. IIpuHuunmb
MOJIy4€HHS B3pbIBYATHIX MaTeprasioB (BM) u3 HEB3pBHIBHBIX KOMIIOHEHTOB.

KonBepcuss texHonorun mnpousBoactsa OHM. IlpuHIUIBI acCUMMIIISIIIUU
OCHOBHBIX M BCIIOMOTaTENbHBIX LIEXOB 3aBOJOB OTpaciu. KoHBepcHs TEXHOJIOrUU
npou3BoaAcTB OHM u1st monydeHnss MUPPOU U TPaKIaHCKOM TPOTYKIUH.

Pasznes 2. Oco0eHHOCTH KOHCTPYMPOBAHMS M pacueTa 000pyA0BaHUS
npousBoacrea JHM.

CrtpykTypHble cxeMbl Mpou3BojcTBa BB u knaccudukaiuss OCHOBHOTO
TEeXHOJIoTUYeckoro obopynoBanus. CTpykTypHas cxemMa mpou3BojicTBa BB,
OCHOBHBIE THIIbI MPOIIECCOB U 00OPY/IOBaHUS B 3TUX MPOU3BOACTBaX. OCHOBHBIC
MPUHLUNBL  PACCMOTPEHUST OCHOBHOTO  OOOpYAOBaHUS, NPUMEHSIEMOTO B
npousBojictBax BB 1o ero ¢QyHKnuMoHadbHOMY Ha3HaueHHio. Bo3MokHOCTH
WCIIOJB30BaHUs CIEIMATBHBIX THUIIOB anmnapaToB, YYWUTHIBAIOIIUX OCOOEHHOCTHU
npousBocTBa BB.

Anmnapatsl ¢ NEPEMEIINBAIOIIAMHU YCTPOUCTBAMHU ISl TPOBEJICHUS MPOLIECCOB
nonydeHus BB.

Knaccudpukanuss  XUMHUYECKUX  alllapaToB € [EePEMEIIMBAIOIIMMU
YCTPOMCTBAMH, MPUMEHSEMBIX B MPOM3BOACTBE BB, mo nmpuHUumy IeuCcTBUS, 1O
BBOJly M BBIBOJYy KOMIIOHEHTOB, 1O 4uciy (a3. OCHOBHBIC THIIbI ammapaToB
(TPOTOYHBIN MOJHOTO CMENICHHS, MEPUOJANUECKUI PeakTOp MOJHOTO CMEIICHHUS,
KacKaJl PEaKTOPOB MOJHOTO CMEIICHHs, TIOJTHOTO BhITeCHEHUs). VX mpeumytecTra
Y HEIOCTATKU IIPU ITPOBEJAECHUN XUMUYECKUX ITPOLECCOB nonyueHus: BB.

I{esns 1 HA3HAYEHHE MPOLIECCA NTEPEMELINBAHUS B MAJIOBS3KUX KUJIKU Cpelax.
MexaHnueckne, NHEBMATUYECKUE W CTPYMHBIE METOAbl IEpEeMENIMBaHuUs,
WCMOJIb3yEMbIE HAa  Pa3IMYHBIX CTaausax mpousBojactBa BB. BimsHue
TEXHOJIOTUYECKUX TapaMeTpoB (TeMIepaTyphl, AaBJieHUs, TemioBoro 3¢dexra
XUMHUYECKOM PEaKUUM, I0XKApO- WIM B3PBIBOOMACHOCTU TMIPOIECCA, 3arpy3KH
amnmapara) Ha S()QPEKTUBHOCT W HMHTEHCHUBHOCTH IIpoOIlecca TMEepeMEITuBaHUS
MPUMEHUTENBHO K 000pyAoBaHUIO Mpou3BoACTB BB. ®dakrtopsl, Bausiomue Ha
KOHCTPYKIIMIO peakTopa (TEXHOJOTHMYECKHUE MapamMeTphl, arperaTHOe COCTOSHUE
KOMIIOHEHTOB, = HM3MEHEHHE  arperartHoro COCTOSIHHS, HWHTEHCUBHOCTb U
3 PEKTUBHOCTh TIEPEMENINBAHUSA, HHTCHCHBHOCTh TEINIOOOMEHA, XUMHUYECKas
arpecCMBHOCTb, TOKCHUYHOCTh  MepepabarhiBaéMO  MacChl, CIOCOOBI |
KOHCTPYKIIMU Ui KOHTPOJIA W HM3MEPEHUs MapaMeTpoOB B XOAE XUMHUUYECKOIO
npoiiecca).

OCHOBHbBIE KOHCTPYKIIMM MEXaHMYECKUX MEPEMEIIMBAIOIIUX YCTPOUCTB MIJIS
o0opyZ0BaHusl, B KOTOPOM TMPOBOAUTCS (PU3MUECKHE, XUMHUYECKHE, TEIUIOBbIE
IPOLIECCHl UM UX KoMOMHAa1MsI. BeIOOp THIAa M KOHCTPYKIIMU MTEPEMEIINBAIOIIETO
ycTpoiictBa. (Cxema THMAPOJMHAMUYECKOTO pacuera MEPEMEIINBAIOIETO
ycrpoiictBa.  CpaBHutenbHas  3(Q()EKTUBHOCT,  NPUMEHEHHUS  JIONACTHBIX,



NPOIEJUIEPHBIX, TYPOMHHBIX MEIIAJIOK MpPU HUX HCIOJb30BAaHUM B IpoIiecce
CMEILIEHHUS], B ITPOIIECCAX, COMPOBOXKAAIOIIUXCA XUMUYECKUMHU B3aUMOICVCTBUAMU
U TeIuioBblAeneHreM. [IpakTuueckue JaHHbIE 10 YAEIbHOMY Pacxoy MOUIHOCTH U
KPaTHOCTH TMEpEMENIMBaHUs JJII OCHOBHBIX PEaKTOpOB Npou3BoAcTB BB.
CormnocraBieHE PACUYETHBIX, AIKCIEPUMEHTAIBHBIX JaHHBIX C HOPMATUBHBIMHU
MaTrepuatamH. [lpuHumun  pacyeta  CTPYHHBIX W MHEBMATHYECKUX
MEPEMENINBAIOIINX YCTPOUCTB.

Oco0eHHOCTH HUTPALMOHHBIX MpoIeccoB B pou3BoAcTB BB. Ilepuoanueckue
U HEMpEpBIBHbIE CXEMbl Pa0OThl HUTPAIMOHHBIX YCTAHOBOK U CMECUTENEH JIs
OPUTOTOBJIICHUSI ~ HUTPYIOIUMX  cMmecedl. Bpibop THma W KOHCTPYKIHH
HUTPALIMOHHBIX YCTAHOBOK MPUMEHHUTENIBHO K OBICTPO U MEJJICHHO MPOTEKAIOIINM
mpoueccaM, CONPOBOKIAIOUIMMCS  OOJIBIIMM  KOJMYECTBOM  BBIACIISAIOIIEIOCs
TeIUIa, C Y4€TOM THAPOJMHAMUYECKOW OOCTAHOBKM B pEaKTOpe, CO37aBacMoi
nepeMennBaoIMMU  ycTpoiictBamMu.  Pacuer  BpemeHM — mpeObIBaHMS U
PEaKIMOHHBIX O00BEMOB HUTPALMOHHBIX peakTopoB. TermoBeie OanaHChI
CMEUIEHUs! KUCIIOT, MPOoLiecca HUTPOBAHUS.

CxeMa TEmIOBOrO pacueTra HUTPAUMOHHOTO peakTtopa. OrmnpeneneHue
MMOBEPXHOCTU TEIJIOOOMEHAa C Y4YE€TOM THIAPOJUHAMUYECKOW OOCTaHOBKH B
peakuMoHHOM oObeMe ammapata. (OCHOBHBIE KOHCTPYKTHUBHBIE — PEIICHUS
MOBEPXHOCTU TEIUIOOOMEHA B PEAKUMOHHBIX anmapatax Mnpou3BojcTBa BB.
CoBMecTHass paboTa HUTPALMOHHOIO PEAKTOpPAa M XOJOAWIBHOW YCTAHOBKH.
KonTpons mporiecca HUTpOBaHHUS W CHCIHUANbHBIE TpeOOBAaHUS TEXHUKHU
0e30macHOCTH MPU pabOTe HUTPAITMOHHBIX aIlapaToB.

OcoOEHHOCTH KOHCTPYKIIMI HHUTPALMOHHBIX alMapaToB M HX pPAaCUETOB.
Hurpauvonnsle  anmaparsl B~ HOpou3BoAcTBEe  TpoTtwia.  CoBMelieHue
HUTPALlMOHHOTO  pEaKkTopa C CEemaparopoM LEHTPOOEKHOIO THIA WU
ueHTpudyroii. KoOHCTpyKTHBHBIE OCOOEHHOCTH IIHEK-MOABEMHUKA U METOJ]
MHXEHEPHOro pacyera. HuTpalmoHHble anmaparbl AJi MOJYYEHHsS T€KCOreHa,
OKTOr€Ha, TAHA, UX KOHCTPYKTUBHbBIE OCOOCHHOCTH.

Hutpaunonnsie anrmaparbl B IPOU3BOJICTBE HUTPOTJIUIIEPUHA
(koxyxoTpyOuatbiif, cTpyitHoro tuna). OCOOEHHOCTHM TPUBOJA MEIIAIKUA B
peakTope HUTPOTIULEPHUHA.

Pacuer  MmaxoBuka.  HurTpamumonHsle  arperaTbl B IPOMU3BOJACTBE
HUTPOLIEIUTIONO03bl  (HUTPATOP-03aTOp, almapar KpyroBOoro THUMA, TpyOdaThii
pEaKIMOHHBIN anmnapar).

[Iytu  COBEpIIEHCTBOBAHUSI ~ HUTpPAMOHHOM  ammapatypbl.  OCHOBHBIE
KOHCTPYKIIMM YCTPOMCTB aBapUHHOTO OMOPOKHEHUSI HUTPALMOHHBIX amlapaToB
(aBapuitHBIX KJIAMIaHOB) M METOAbI uX pacuera. OCOOCHHOCTH KOHCTPYKIIUU
YCTPOMCTB  BBOJA  KOMIIOHEHTOB,  XJIaJIar€HTa,  JaTYMKOB  KOHTPOJIS
TEXHOJIOTHYECKUX [TapaMeTpOB HUTPALMOHHOTO MpoLEcca B Ipon3BoacTBe BB.

Anmapatel cTaOuiIu3aluy, MPOMBIBKM M KpucTtaumzainuu BB. Ocobennoctu
annapatrypHoro  oQoOpMJIEHHsT ~ TMPOIECCOB  CTAOWIM3AIlMM,  MPOMBIBKH,
KpUCTAJIM3allui B Mpou3BojacTBe BB. Amnmaparel nepuoanyueckoro AerCTBUS,
HENPEpPbIBHOTO ACHCTBUS JUIsl CTAOWIM3allMM U TPOMBIBKM TE€KCOT€HA, TIHA,



HUTporaulepruHa. [IpoMbIBHBIE CUCTEMBI LIEGHTPOOEKHOIO MPUHIMIA JEHCTBUS B
IPOU3BOACTBE HUTPOI(UPOB.

KoHCTpyKTHBHBIE OCOOCHHOCTH TPAHYJSIMOHHBIX anmapaToB M OapabaHHBIX
KpUCTaJUIM3aTOPOB B MPOU3BOACTBE TPOTUIIA. CXEMBI TEIUIOBOTO U MEXaHUYECKOTO
pacueToB ammaparoB A Kpuctawiusauuu. CrenuanbHble TpeOOBaHHS TEXHUKU
0e30MmacHOCTH K OOOpPYJOBaHHMIO JJsi TMPOBEACHUS TMPOLIECCOB OYUCTKU H
Kpuctayunsanuu BB.

CrnenuanbHble BHIBI OOOpPYIOBaHUS B MPOU3BOJCTBE HHUTPOLEIUTIONO3BI.
CyImHOCTh MPOLECCOB, MNPOUCXOMAIIMX NPHU HM3MEIBYCHUH HUTPOLEIUIIOJIO3bI.
M3menpuatromme wMamuuabpl Tuma PK-10, MK, MJI-31. OcolGeHHoctH uX
KOHCTPYKIIM W METOJOB  WH)KEHEpHOro  pacdyera.  CpaBHHTEIBHBIC
XapaKTePUCTUKU M3MEJbYAIOUIMX MAIIMH pa3jMYHbIX TUIMOB. TpyOuaTsiit
aBTOKJIaB. OCOOEHHOCTH MX KOHCTPYKIUH, CXE€Mbl TEIJIOBOIO U MEXaHUYECKOTO
pacueToB. Amnmaparbl Ui OKOHYATEJIbHOM CTaOWIM3allMd W MPUTOTOBIICHUS
oOmui naptuii. OCOOEHHOCTH UX KOHCTPYKIIHMA.

O6opynoBanue s otnaejneHuss BB oT KHCIOT W TOPOMBIBHBIX BOJI.
[lepuonnueckne W HeNpepbIBHbIE MeTOAbl OTAeneHuss BB oT oTpaboTaHHBIX
KHCJIOT U MPOMBIBHBIX BOA. CriennanbHble TpeOOBaHUSA TEXHUKH O€30IacHOCTH K
KOHCTPYKIMU cenaparopoB, QuibTpoB, HeHTpudyr. Mammnsl tuna HI'TI, AT-
1800, LT, AIIl 11 o00e3BOXKMBaHUA, BaKyyM-(QWIbTPbl YalleYHOTO U
O0apabanHoro TMHoB. [IopsAI0K MHKXEHEPHOIO pacuyeTa TaKoro 000py10BAHHUS.

ObopynoBanue st cymkd B mpousBoiacTBe BB. OcHOBHBIE NPUHIMUIIBI
BbIOOpa THHa oOopyaoBaHus aiua cymkd BB u  mopoxoB. OcobOeHHocTu
KOHCTPYKIIUH CYIIUJIBHBIX YCTAHOBOK (C KHUISIIMM clioeM, 0apabaHHOTO THUMA U
T.1.) B npou3BojictBe BB u mopoxos. Ilopsaok pacuera Takoro o60py10BaHUS.
Oco0eHHOCTH CUCTEM I0/1aYH, YAAJIECHUS U OYUCTKH CYIIMJIBHOTO areHTa.

ObopynoBaHue Uil pereHepanuu oTpabOTaHHBIX KHUCIOT B mpou3BojacTee BB
U TMOPOXOB. AMNMapaT pa3lIoKEHUs] HUTPOTEN B MPOU3BOACTBE HUTPOIPHUPOB.
Oco0eHHOCTH ero KOHCTPYKIMU. AnmapaTsl JJIsl pa3/ieSIeHus] KUCIOTHBIX CMeECeH,
KOHLIEHTUPOBAaHUS M YKPEIUIEHHUS KHUCIOTHBIX KOMIIOHEHTOB 3THX CMeEceH.
Oco0eHHOCTH UX KOHCTPYKUMMA. [lopsIoK TEmI0BOro M MEXaHMYECKOro pacuyeToB
Takux amnmapaTtoB. [IpenmMymiecTBa 3aMKHYTBIX BOJO- M KHUCIOTOOOOPOTOB B
npousBoacTse BB u nopoxos.

Paznen 3. Ilepepaborka JHM B usaenust

CTpyKTypHBIE CXEMBI ITPOU3BOICTBA MOPOXOB U KIaCCUDUKAITUS OCHOBHOTO
TeXHOJIOTHYecKoro obopynoBanus. CTpyKTypHasi cxeMa Mpou3BOACTBA MMOPOXOB U
OCHOBHBIC BHJIBI TPOIECCOB U OOOPYJIOBaHUS B OTUX TMPOU3BOJICTBAX.
O6ocHoBaHUE NpPUHLNANA  PACCMOTPEHUS  OCHOBHOTO o0opynoBaHUs,
MPUMEHSEMOTO B  TPOM3BOJACTBE IOPOXOB, MO €ro (yHKIUOHATHHOMY
Ha3HAYCHUIO.  BO3MOXHOCTM  HWCIIOJIb30BAHHUS ~ THUIIOBOTO  XHMHYECKOTO
obopynoBaHusi 1 000CHOBaHHE HEOOXOIUMOCTU pa3paboTKa CHEIHATBHBIX BHIOB
MAIllMH U anmapaToB, YYUTHIBAIOIINX OCOOCHHOCTH MPOU3BOJICTBA TTOPOXOB.



Cmecutenu 1y TOJYYEHHS IOPOXOB KOJUIOMAHOTO Tuma. CyIiHOCTh
IPOLIECCOB MOJYYEHHS MIOPOXOB HA OCHOBE JIETYYETO U HEJIETY4YEero pacTBOPUTEII.
CMecHTeNbHbIE YCTAaHOBKHM II€PUOJAMYECKOTO W HEMPEPBIBHOIO JCHCTBUSA IS
npurotoBieHuss mopoxoB. Mammuel Tuna ['APT. OcoOeHHOCTH KOHCTPYKIUHU
JO3UPYIOIIMX YCTPOWCTB WM ammapaTtoB cMelieHusd. YcraHoBka thna HU-2 u
JTO3UPYIOIINE YCTPOUCTBA K HEW.

OCHOBHBIE METOJBI NEPEepadOTKH NOpoxXoB B wuzaenus. OcoOeHHOCTH
MOBEJIEHUSI MOPOXOB B MPOLECCE UX MEPEepadOTKU B W3JENUs T'PaHYJIUPOBAHUEM,
dbopmoBanuem. Meroasl  npoxoaHoro  QgopMoBaHus. (OCHOBHBIE  CTaJHH
YIUIOTHEHUS1, KOHCOMUAAMK U (OPMOBAaHUS MaTepHalia, MpoTeKarolue B padbounx
30HaX JIOMACTHBIX, BAJIBIIEBBIX, IIIHEKOBBIX YCTAaHOBOK (IIPEeIBapUTEIHHO
YIUIOTHEHUE, ayTOI€3UOHHBIE U KOTE€3HMOHHBIE IIPOLECCHI).

BanbueBsle  ycTaHOBKM.  OCHOBHBIE  TEXHOJOTHYECKHE  IPOLECCHI
nepepaboTKU MOPOXOB B M3ZENHUs, MPOTEKAIOUIMe Ha BajbllaXx IpU (HOpMOBAHUU
(roMorenu3anus, miacTuukanys, skeJaTuHu3anus u cyiika). KananapuposaHue,
BaJlblIeBaHWE ¢ oOpa3oBaHueM uyika. (OCOOEHHOCTH MEpPUOAMYECKOTO U
HEelpepbIBHOTO  BanblieBaHusA.  [lonatne  Qpuxkuuu. BiusgHue  CBOICTB
nepepadaTbIBAEMbIX MaTEpUajoB Ha Ipoliecc BajblieBaHUuA. OCHOBHbIE padbouue
30HBI BaJIbIIEBBIX YCTAHOBOK.

VYIpoleHHbIE pacUETHBIE MOJENH IPOLECCA BAIBIEBAHUS IOPOXOB M HX
TEOpPETHYECKOEe O00OCHOBaHME. MeToJ HHKEHEPHOTO pacuera 30Hbl 3arpy3Ku
(BenmmuMHA yTria 3axBaTa, MaKCUMAJbHBIA pa3Mep 3aXBaThIBAEMbBIX YACTHII).
BnusiHue KOHCTPYKTUBHBIX OCOOEHHOCTEH BajbIeB Ha MPOLECCHI, IPOTEKAIOIINE B
3arpy304Hou 30He. [IpuHUMn pacyera 30HBI IEMCTBUS KOT€3UOHHBIX MPOLIECCOB B
paboueM 3a30pe BaJKOB. BBIBOJ pacueTHBIX 3aBUCUMOCTEH ISl ONpENEICHUS
MIPOU3BOJUTENILHOCTH (TEXHOJOTUYECKOW, TPAHCIIOPTHOM), JJaBICHUS, PACIIOPHOTO
YCHUJIUSI, MOILIHOCTH BaJIbLIEBBIX yCTaHOBOK. OCOOEHHOCTH pacuera 3TOW 30HBI B
Cllydya€ HBIOTOHOBCKOTO M HEHBIOTOHOBCKOTO TIOBEACHHS TNepepadaThIBaeMOi
MAaCCBI.

Cxema BaJIbLIEBOM YCTAHOBKH, NPUMEHSAEMON B MPOU3BOJACTBE IOPOXOB, €€
KOHCTPYKTUBHBIE OCOOEHHOCTH (IIpUBOJ, pPHUQIIECHHE MOBEPXHOCTH BAJKOB,
KOHTPOJIb 3a30pa, 3aMbIKAHHE PACIIOPHOTO ycuiusA, (QOopMyrolIMe KOJblia,
M3rOTOBJICHHE BaJKOB, (QPUKLUHMOHHAS Mapa, CHOCOObl OCTAHOBKM BAJIKOB,
3aTeKaHUE MacChl B 3a30p MEXAy (OPMYIOIIMM KOJBIIOM M XOJOCTHIM BajKOM,
YCTPOMCTBO mNHTaHUs U pe3ku mnonydadbpukara). OCHOBHBIE TEXHHUYECKHE
XapaKTEPUCTUKU BAJIbLEBOM YCTAaHOBKH. lIOpsSooK TEmIoBOro M MPOYHOCTHOIO
pacuera BaJbIEBBIX YCTaHOBOK. CreruaibHble TpeOOBaHHSA 0€30MacHOCTH NpHU
paboTe BaJbIIEBBIX YCTAHOBOK ISl IEPEPAOOTKH TTOPOXOB.

[IyT CcOBEpIIEHCTBOBAaHUS KOHCTPYKLMM M aBTOMATHU3ALMU BaJbLEBBIX
ycraHoBOK. Kunemarnueckass cxema IIKT. IIpeumymectsa u HemoctaTku
BaJIbI[EBOM YCTAHOBKH MOJI0OHOTO TUIIA, €€ KOHCTPYKTUBHBIE OCOOCHHOCTH.

[[TnexoBble  ycTaHOBKM. (OCHOBHBIE  TEXHOJOTMYECKHE  MPOLECCHI,
OpoTeKarouMe B IIHEK-peccaXx (OTXKKMM, TpaHyJIMpPOBAaHUE, CMEIIMBAHUE,
dhopmoBanue, HanoaHeHue 000j04ek). OCHOBHBIE paboyre 30HBI B (HOPMYIOIIUX



HIHEK-TIpeccax (3arpy3ka, TpaHCIOPTUPOBAHUE, AyTOT€3MOHHbIE M KOT€3MOHHBIE
IPOLIECCHl MPECC-MHCTPYMEHTA) U aHalMu3 IMPOILECCOB, MPOTEKAIONIMX B 3THUX
30Hax. BiusHue CBOWCTB mepepadaThIBAEMbIX MaTE€pUAIOB Ha IPOLECC
dbopMoBaHUs. YNIPOIIEHHBIE pacueTHbIE MOENHU Mpolecca GopMOBaHHS TTOPOXOB
U UX TEOPETHUECKOe 00OCHOBAHHE.

MeTton WHXEHEPHOIrO pacyera 3arpy304HOM 30HBI M 30HBI JEHCTBUS
ayTOr€3MOHHBIX MPOLECCOB (ITPOU3BOAMTEIBHOCTh, MOIIHOCTh). BO3HMKHOBEHME
mpoiiecca mpoOkooOpazoBanus (CpbiB ¢ pHUQOB, MAJCHUE MPOU3BOAUTEIHHOCTD,
TpEHUE, HArpeB, aBapuiiHasl CUTYAIIHs).

BnusHre KOHCTPYKTHUBHBIX OCOOEHHOCTEH 3arpy304HOr0 YCTPOWCTBA,
KOpIyca, IIIHEK-BUHTA, KO3(P(UIMEHTa TMojayu, pa3Mepa M (POpPMbI YaCTHIL
MaTepralia Ha MPOU3BOAUTEIBLHOCTD 3arpy304HON U IepexoaHou 30HbI. [Iponecc
YIUIOTHEHUSI YacTUIl MaTepuajga B BUHTOBOM KaHaji€ IIHEK-TIpecca. AHAJIOTHUS C
yIULIOTHEHHEM B Marpuie. Pabora, MOIIHOCTH Ha IpeccoBaHue. BiusHue
ITPOU3BOJIUTEIIBHOCTH HA MOIIHOCTb. MOIIHOCTH Ha NPEOJOJEHHUE CHJI TPEHUS.
[Tonnass momnHocTh. KIIJ| mHek-npecca. YNIoTHEHHE NpU HM3MEHEHUH OO0BbeMa
BHUTKA M COIPOTHUBIICHUS MaTepuaia ABWkeHuo. [TyTn nsmenenus oobema BUTKA.

[TpuHiun pacuera 30HbI (POPMOBAHMS. YTPOILEHHBIE TUAPOJUHAMUYECKUE
MOJENN TEYEHHsT MacChl B BHHTOBOM KaHale IIHEK-pecca. (OCHOBHbBIE
nonymenus. [nockas rugpoauHaMudeckas Mozelb. Pacdyer mpon3BOAUTEIBHOCTH
M MOIIHOCTM (OpMyIOIIEH 30HBI IIHEK-Mpecca NpH TEYEHUU MAaCCHI,
MTOJIYMHSAOIIECCS HBIOTOHOBCKOMY PEOJIOTHYECKOMY 3aKOHY. OIIOPBI CKOPOCTEH,
HaNpsDKCHWM. YUeT BIIMSHUS yIJIAa HAKJIOHAa BUHTOBOTO KaHana. [losne3nas u
noyiHast MommHocTh Ha ¢opmoBanue. KIIJ| muek-npecca. IlpeumyiectBa u
HEJIOCTATKH IIOCKOM Mojenu. PoranmonHas ruipoguHaMuyeckas Moaenb. Pacuer
MPOU3BOJUTENILHOCTH U MOLTHOCTU (DOPMYIOLIEH 30HBI IIHEK-TIpecca Npy TEYEHUU
Macchl, MOJUUHSIONIEHCS HBIOTOHOBCKOMY 3aKOHY. IIpeumylinecTBa u HEAOCTAaTKH
poTanmoHHON Mojenu. B3aumoneiicTBue mHek-mpecca v (HOpPMYIOIIEro Ipecc-
MHCTpyMeHTA. IlyTH yrmpaBiieHHs POU3BOAUTEIBHOCTHIO HIHEK-TIPECCA C YUETOM
JOMYCTUMBIX HAMpsHKEHUM CIBUTA.

CxemMa ycTaHOBKM (DOPMYIOIIEr0 MPECCUHCTPYMEHTA IIIHEK-TIIpecca,
MPUMEHSEMOT0 B MPOU3BO/ICTBA MOPOXOB. KOHCTPpYKTHBHBIE 0COOCHHOCTH IITHEKOB
YCTaHOBOK (MpuBOA, pu(IeHne Kopryca, MOJHUPOBKA BUHTA, JUHAMUYECKU
oOJieryeHHas BTYyJIKA, XOMYT, CpPE3HO€ KOJbIO0, 3aMbIKAHHE OCEBOTO YCHJIMS,
OXJIAKJICHHE KOpITyca BUHTA, YCTPOWCTBA MHUTAHUS ITHEKA MOIyhaOpUKaTOM H
pe3ku uznenusi). OCHOBHbIE TEXHMUYECKHE XApaKTEPUCTUKH (POPMYIOILIETro IIHEK-
npecca tuna I1-125 u omxumHoro mHek-nipecca [10-125. IMopsigok TemnoBoro u
MPOYHOCTHOTO pAcyeTOB IIHEKOBBIX YCTaHOBOK CrenuanbHble TpeOOBaHUS
TEXHUKH 0€30MaCHOCTH MpU paboTe MTHEKOBBIX YCTAaHOBOK.

[IyTi coOBepllIEHCTBOBAHMSI KOHCTPYKIIMM W aBTOMAaTH3AlMM IIHEKOBBIX
YCTAaHOBOK Jis nepepaboTku U (popMoBaHuUsl MOpoxoB. [IpuHuMNMAanbHAs cxema
JIBYXIIIHEKOBOW YCTAHOBKH C MApajuIeNIbHO PACIIOI0KEHHBIMU ITHEK-BUHTAMM.

OcCHOBHBIE IPEUMYILECTBA U HEJOCTATKH JIBYXIITHEKOBBIX YCTAHOBOK.

CwMmemuBaromiasi ClocoOOHOCTh OJHO- U ABYXIITHEKOBBIX YCTaHOBOK.



CymnibHble  yCTaHOBKM. (OCHOBHBIE KOHCTPYKIIMM  YCTaHOBOK IS
[OJIOTPEBA U CYIIKH B IPOU3BOJICTBE OPOXOB U UX OCOOEHHOCTH. Y CTpOICTBA JIs
OYHUCTKHU OTPabOTaHHOTO CYyMIMWIbHOTO areHTa. CrienuaibHble TPeOOBaHUS TEXHUKU
0e30MmacHOCTH TMpH paboTe CYIIWIbHBIX YCTaHOBOK. IlyTH coBepiieHCTBOBaHHMS
KOHCTPYKIMHU U aBTOMAaTU3aLUH CYIIHJIBHBIX YCTAaHOBOK.

CrneunanbHble BUABI 000PYJOBaHUS B MPOU3BOACTBE MOPOXOB. Y CTaHOBKA
MEPUOJIMYECKOTO W HENPEPBIBHOTO JIEWCTBUS B IPOU3BOACTBE IOPOXOB JUIS
MPOBEJCHUS MPOLIECCOB YAAJICHUSI PACTBOPUTENSI W 00€3BOKMBaHMS (IPOBSIIKA,
BBIMOYKa, cymika). Anmapatsl Tuna ['3-®, AYP. Oco6eHHOCTH UX KOHCTPYKIHUHN 1
METO/Ibl MHKEHEPHOTO pacueTa. Y CTaHOBKHU ISl MEIIKH B IIPOU3BOJCTBE IOPOXOB.
CrnienmanbHble TpeOOBAHUS TEXHUKH 0€301aCHOCTH B IIPOU3BOJICTBE IOPOXOB.

5. O0pa3oBaTesibHbIE TEXHOJOTHH

Metonuka mnpenojgaBaHusi JUCHUIUIMHBL «TexHonoruss m o00OpyaoBaHME
npousBoactB OHM u m3genuin» m peanmsanus KOMIIETEHTHOCTHOTO MOJIXO0JA B
U3JIOKEHUM M BOCHPUIATHM MaTepuala MpeaycMaTpUBaeT HUCIOJIb30BAaHUE
CIENYIOIIMX AaKTUBHBIX M HHTEPAKTHUBHBIX (OPM TMPOBEAECHUS TIPYNIOBBIX,
WHIUBUyaJIbHBIX, ayIUTOPHBIX 3aHATHUI B COYETAHUU C BHEAYIUTOPHOU pabOTOM
¢ uenbto  (GOPMHUPOBAHMS WM Pa3BUTUS  NPO(PECCHOHATIBHBIX  HABBIKOB
00yyaroImuxcs:

— TMOATrOTOBKA K BBINOJHEHUIO JA0OPAaTOpPHBIX padoT B J1adOpaTOpHsIX
Kadeapsr;

— 3alUTa U UHJIMBUYaJIbHOE 00CYX/ICHHE BBIIOJHAEMBIX 3TAlOB KypCOBOTO
IIPOEKTA,;

- MPOBEACHUE MACTEP-KJIACCOB HKCIEPTOB M CIIELHUAIMCTOB IO METOJAAM U
CpeaCTBaM U3MEPEHUN, UCIIBITAHUA U KOHTPOJIS.

VYienpHBIA BeC 3aHATUN, TMPOBOJUMBIX B HWHTEPAKTUBHBIX (opmax,
ompeneneH TJIABHOM LeNbl0 00pa3oBaTeIbHOM MNPOrpaMmbl, OCOOEHHOCTBHIO
KOHTUHI€HTa OOYyYalolUXcsi M COAEpKAaHUWEM JUCHUIUIMHBI «TexHonorus u
obopynoBanue mnpousBoactB DOHM u u3genuit» u B LEJIOM MO JUCIUIUIMHE
cocrasisieT 50% ayIUTOPHBIX 3aHATUN.

6. OneHo4YHbIE CpeACTBA AJIA TEKYILIEr0 KOHTPOJISI YCIIeBAEMOCTH,
NMPOMEKYTOYHOIH ATTeCTAMHU 10 HTOraM OCBOEHHS TUCIHUILIUHBI U Y4eOHO-
MeToAu4YecKoe odecreyeHue CaMOCTOATEIbHOM padoThl CTY/IEHTOB

B mnpomecce o0yueHHs HCHOJB3YIOTCS CJEAYIOIIME OLIEHOYHbIE (OPMBI
CaMOCTOSITENIbHOM pabOoThI CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYIEro KOHTPOJIS
yCIIEBAaEMOCTHU U MPOMEKYTOUHBIX aTTECTAIIHIA:

- TOJrOTOBKA K BBHIMOJIHEHHIO JJAOOPATOPHBIX padOT U UX 3alUTA.

KypcoBoii mpoekT npencraBiser codoil paboTy, MOCBSIIEHHYIO pa3paboTke
M pacueTy oOopymoBaHHWS IS TPOM3BOACTBA U mepepabotkm OHM, wu
NpeayCMaTpUBAET pPEATU3aldi0 TEOPETUYECKUX M MPAKTHUYECKUX HABBIKOB,
oOyJaronuxcs Mo HarpaBICHUIO.
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KypcoBoii mpoekT mnpeaycMaTpuBaeT cOOp Marepuaiga MO BbLIAHHOMY
3ajaHno, (opMylnupoBaHHE BBIBOJOB M TIOCTAHOBKY 3a7aud, Ha3HaueHUE
OCHOBHBIE ITaPAMETPOB IPOLIECCOB.

OrneHouHble CpelCcTBAa TEKYLIEro KOHTPOJIS YCHEBAEMOCTH BKJIIOYAIOT
3alIUTy KYpCOBOTO IPOEKTA.

OOpa3ipl SK3aMEHALMOHHBIX OMJIETOB, TPUBEAECHBI B IPUIIOKEHHUH 2.

6.1. ®oH/1 O1LIEHOYHBIX CPEICTB JIf MPOBeIeHUS MPOMEKYTOUHOM ATTeCTAlNHU
00y4aromuxcs no JMCUUIINHE (MOIYJII0).

6.1.1. IlepeueHb KoOMIeTEeHIUII ¢ yKa3aHHEM 3TanoB MX (POPMHPOBAHUS B
npoiecce 0CBOeHNs 00pPa30BaTEIbHONH MPOrPaMMBbl.

B pesynbrare OCBOGHUS AUCHMILUIMHBI (MOAYJs) (OPMHUPYIOTCS CIEIYIOLIUe
KOMITETCHIINH:

Kon B pe3yabTare ocBoeHHs 00pa30BaTeIbHOM MPOrpaMMbl 00yUYaK0 LU CsE
KOMIIeTEeHI[UH JA0JI2KeH 00,1a1aTh
[1CK-5.2 - CIIOCOOHOCTH HCIIOJIb30BaTh TEXHUUYECKHE CPEICTBA aBTOMATH3alUU U

MCXaHU3aluU MPOoUCCCOB MPOU3BOACTBA SHCPIOHACBIIICHHBIX MATCPHUATIOB

I[ICK-5.3 - BIIQJICHHEM COBPEMEHHBIMU METOJaMH KOHCTPYHPOBAHHS 00OpYyIOBaAHUS
n HpOGKTHpOBaHI/Iﬂ HpOH?;BOI{CTB 3HCpFOHaCI>IIH€HHI>IX MaTepI/Ia.HOB nu
u3aenui

B  mpouecce ocBoeHMss ~— 00pa3oBaTENbHOW  NPOrpamMmbl  JaHHbBIE
KOMIIETEHILIUH, B TOM YUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAITHO
B XOJ€ OCBOCHHMS OOYYaIOIIMMHUCA JUCIHUIUIMH (MOJyJieH), MpakTUK B
COOTBETCTBUM C YYEOHbIM IUIAHOM U KaJIEHJApPHBIM TpapuKOM y4yeOHOTO
npoiiecca.

6.1.2. Onucanue noka3arejieid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIIU,
(popMupyeMBIX 110 UTOraM OCBOCHUS AUCHUILIMHBI (MOIYJIf1), OMMCAHUE HIKAJI
OLICHUBAHMS.

[loka3aTenemM OLIEHMBaHUS KOMIIETEHIMI Ha pPa3Iu4HbIX JTanax Mx
dbopMupoBaHUS ~ SABISETCS  JOCTIDKEHHE  OOYYalOUMMHCS  IUIAHUPYEMBIX
pe3yJbTaTOB 00YUYEHHS M0 AUCUUILIIMHE (MOIYIIIO).

IICK-5.2 -cnoco0HOCTh HCIOJIB30BATh TEXHHYECKHE CPeICTBAa AaBTOMATH3AIMH U MEXaHU3aLHH NPOIecCcoB
NMPON3BOJCTBA JHEPrOHACHIIIEHHBIX MATePHAJIOB.

Kputepun oneHuBanus
IToka3arean

2 3 4 5
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3HATh: IpaBUjIa

OO0yuaromimiics

OO0yuaromuiics B

OO0y4arouuiics: B IOJHOM

OOyuaronuiics B

COCTaBJICHUS JIEMOHCTPHUPYET LEJIOM 00BeMe JEMOHCTPHUPYET MIOJIHOM 00BeMe
3alaHui Ha MOJTHOE OTCYTCTBUE | JEMOHCTPHPYET MpaBUIa COCTABJICHUS JIEMOHCTPUPYET
MPOCKTUPOBAHKE WK HEJIOCTATOYHOE | MpaBHiia 3a7aHui Ha npaBuiia
TEXHOJIOTUYECKHX | COOTBETCTBHE COCTaBJICHUS MPOCKTUPOBAHKE COCTaBIICHUS
MPOILIECCOB, CIIETYFOLIHIX 3aJ]aHuil HA TEXHOJIOTHYECKHUX 3a7aHui Ha
OCHACTKH, 3HAHHI: 110 MPOCKTUPOBAHKUE | MPOIIECCOB, MPOCKTUPOBAHKE
HHCTPYMEHTA,; COCTAaBJICHHIO TEXHOJIOTHYECKHUX | TOCIEJ0BATEIbHO U3JIAraeT | TEXHOJOTHYECKUX
3aJaHuil HA MPOILIECCOB, 3TaMbl COCTABIICHUS MPOILIECCOB,
MPOCKTHPOBAHUE OJTHAKO W3JIaracT | 3aJlaHHii; IPOSBIIICT MOCJICIOBATEIILHO
TEXHOJIOTHYECKUX MOCJICIOBATENEHO | KOMIIETCHTHOCTh B M3JIaraeT ATAIbI
MPOLIECCOB, CTb ITAIoOB 00J1aCTH TEXHUIECKUX COCTaBJICHUS
COCTaBJICHUS CPEICTB TPOCKTUPOBAHUS | 3aJaHUil; MPOSBISICT
3aJjaHul B nporieccos. [Ipu KOMIICTCHTHOCTb B
HEI0OCTaTOYHOMN W3JI0KCHUU TTOJIOKCHHUIA, o0xactu
MOJIHOTE; XapaKTePU3YIOLIHX TEXHHUYECKUX
MPOSIBIISIET HEOOXOAUMBIIl YPOBEHb CpencTB
OTPaHUYCHHOCTh | 3HAHHI MPaBUII MPOCKTUPOBAHHUSI
3HAHHUH MO COCTaBJICHUSI 3aIaHUi Ha MPOLIECCOB.
TEXHHUYECKAM MPOCKTUPOBAHKE
cpeacTBaM JIOMYCKAIOTCSl HETOYHOCTH.
MPOCKTUPOBAHUS
TCXHOJOTHYCCKHUX
MPOLIECCOB.
OO6yuatouuiics
UCIBITHIBACT
3HAYUTEIbHBIC
3aTpyHEHHS PU
OTEPUPOBAHUH
3HAHUSAMH [IPU UX
nepeHoce Ha
HOBBIE CUTYAIIUH.
yMeTh: OO6yyaroruiics He OO6yuatouuiicst OOGyuatrouuiicst OOGyuarouuiics
pa3pabaTbiBaTh yMeEEeT WIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MEPOIIPUSTHUS 110 HEJIOCTATOYHOM OrpaHUYEeHHOE JIOCTATOYHOE YMEHHUE T10 JIOCTATOYHOE
CHIDKEHUIO CTEIICHHU BBIOUpATh | yMEHHE 110 pa3paboTKe MEPONPHUATHIA, | YMEHHE IO
aBapUIHOCTH, Y UCTIOJIb30BATh paspabotke CHIDKAIOIINX aBAPUIHOCTh | pa3paboTke
TpaBMaTu3ma u MEPOIIPHUSITHS 110 MEpOIPUSITHH, U TpaBMatu3Ma. B menom MEpOTPHUATHH,
3a00JIeBAEMOCTH, MeXaHU3alU1 1 CHIKAIOIINX pacKpbIBaeT poJb CHIDKAIOIIHX
110 ME€XaHu3aluu u aBTOMaTHu3aluu aBapI/If/'IHOCTI) n aBTOMAaTu3aluu aBapPIﬁHOCTB u
aBTOMAaTHU3aluU MPOIIECCOB C IEJbI0 | TpaBMaTu3Ma. He | TeXHOIOrH4ecKux TpaBmarusma. B

IIPOIIECCOB C
LIEJIBI0 BBIBO/IA
JIIOJEH U3 30H C
OMACHBIMU U
BPEIHBIMU
YCIIOBUSIMHU TPy,
0 OXpaHe
OKpy>Karomien
cpensl;

BBIBOJIA JIIOJEN U3
30H C OITaCHBIMHU U
Bpe}lHBIMI/I
YCIOBUSIMU TPY/IA.
JemoHcTpHpyer
HE3HAHHE
TEXHUYECKHUX
CPEICTB U CHCTEM
o0ecreYrBaroIIMX
CHUKXCHHEC
aBapUIHOCTH
MIPOU3BO/ICTBA.

pacKphIBaeT B
MOJIHOM 00beMe
poib
aBTOMATH3aIUU
TEXHOJIOTUYECKUX
MIPOLIECCOB ISt
CHIDKEHHS YPOBHS
OITaCHOCTH
MIPOU3BOJICTBA
3HEPTOHACHIIICHH
BIX MAaTEPHAJIOB.
[IposiBnsier
YaCTHYHOE
3HAHUE
TEXHUYIECKHUX
CpelCcTB
00eCIICYMBAFOIIINX
CHIDKCHHE
aBapUIHOCTH

MPOLIECCOB YISl CHIKCHUS
YPOBHA OIMACHOCTH
MPOU3BOJICTBA
3HEPTOHACHIIICHHBIX
MatepuaioB. [lokazana
KOMIICTCHTHOCTb B
00JJaCTH TEXHUYECKUX
CpenCTB 00ECIIeYMBAFOIIINX
CHIDKCHHE aBapUIHOCTH
MPOM3BOJICTBA.

[Ipu uznoxenuun
MTOJIOKEHUH,
XapaKTepU3YIOIINX
HEOOXOIUMBIN YPOBEHB
yMeHUs pa3pabaThiBaTh
MEPOTPHUATHS IO
CHIDKCHHIO aBapUAHOCTH
HUMECIOTCS IOy CTUMBIC
MOTPEITHOCTH.

IIEJIOM PacKpPbIBAET
poib
aBTOMAaTHU3aIuu
TEXHOJIOTHYECKHUX
MIPOIIECCOB IS
CHIDKCHUSI YPOBHS
OIIACHOCTH
MIPOU3BOJICTBA
3HEPrOHACHIIICHHBIX
MaTEepPHAJIOB.
Iloxa3ana
KOMIICTCHTHOCTH B
obnactu
TCXHUYCCKUX
CpencTB
00eCIeUMBaIOIINX
CHIDKEHHUE
aBapUIHHOCTH
MIPOU3BOJICTBA.
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MPOM3BOJICTBA.
BJIAIETh: OO6yJatomnimiics: He [ToBepxHOCTHO OOyJatontuiicss BIageeT OO0yuatontuiics
pUeMaMH BIIaiceT WIN B BIIaficeT MpUEMaMHU SKCITyaTaluu BIafICET NIPUEMaMH
9KCIITyaTalin HEJIOCTaTOTHOH pHUeMaMH TEXHHYECKHMHU 9KCIITyaTaIun
TEXHUYECKHMHU CTETICHH BIIaJiceT 9KCILTyaTalun cpeAcTBaMU TEXHUYECKHMHU
cpeacTBaMHU pUeMaMHu TEXHUYECKUMHU aBTOMAaTH3aLUH U cpeAcTBaMU
aBTOMAaTHU3alUH U 9KCIUTyaTalUH CpeAcTBaMU MEXaHU3aIMH MPOLIECCOB,; aBTOMAaTH3aLUH U
MeXaHM3aI1N TEXHUYECKUMHU ABTOMATH3allMN U | OPUEHTHPYETCS B BEIOOpE MeXaHM3aI1N
MIPOLIECCOB cpeAcTBaMu MeXaHU3al1N HEOOXO/NUMBIX JICHCTBUI U | NPOLIECCOB;
MIPOM3BOJICTBA aBTOMATH3aLUK U MPOLIECCOB; PELICHU 0 OpraHu3alud | OPUCHTHPYETCS B
SHEPTrOHACKHIIICHHBI | MEXaHHU3aIHN HEIOCTaTOYHO paboThI 060pynOBaHUS B BEIOOpE
X MaTepuaoB. MPOU3BOJICTBA OPHEHTHPYETCS B | TpeOyeMbIX HEOOXOANMBIX
SHEPrOHACHINICHHB! | BBIOOpE TEXHOJIOTHYECKHX JEUCTBHUH U
X MaTepuaos. HEOOXOANMBIX pexxuMax. [Ipy u3noxeHun | peureHui mo
IEUCTBUN U MOJIOJKCHHH, opraHu3anuu
pelIeHuii o XapaKTepU3yIOLINX paboTsI
OpraHu3aIu HEOOXOIUMBIIl ypPOBEHb o0OopynoBanust B
paboTsl BJIaJICHUS IIPUEMAMU TpeOyeMbIxX
00OpyoBaHUsl B | SKCIUTyaTallUH TEXHOJIOTHYECKHUX
TpeOyeMbIX JIOIYCKAIOTCS HETOYHOCTH. | PEKUMax.
TCXHOJOTHYCCKHUX
peKHMax.

IICK-5.3 - B1ajieHneM coBpeMeHHBIMI METOIaMH KOHCTPYMPOBAHHUS 000PY/10BaHNS U TPOEKTHPOBAHUS
NPON3BOJCTB IHEPrOHACHIIIEHHBIX MATEPHAJIOB H M3/1eJHii

3HATH: OOyuaromuiics OO0yuaromuiics OO0y4atontuiics OO0yuaromuiics
® YIPAaBJIECHUE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET YacTU4HOE | ACMOHCTPHUPYET
ABTOMATU3MPOBA | [OJHOE OTCYTCTBUE | HEIOJNHOE COOTBETCTBHE ceayronux | TOTHOC
HHBIMHU o COOTBETCTBUE
WM HEJJOCTaTOUHOE | COOTBETCTBHE 3HaHU: OCHOBHBIX .
TEXHOJIOTHYECKU CIENYIOUINX 3HAHUM:
CXHOIoTHHCC COOTBETCTBUE CIETYIOUINX MIPUHIUIIOB YIIPABICHUS
MU IpoLeccaMu .. yIpaBJIeHUE
MIpOM3BOZICTEA CJIEIYOLINX 3HAHWM: ABTOMAaTH3UPOBAHHBIMU ABTOMaTH3HPOBAHHBI
SHeproHacpen | SHAHAH! OCHOBHBIX OCHOBHBIX TEXHOJIOTHYECKUMHU MH
HBIX MaTepuajiop | MOHSITHMH, OCHOB MPUHIHUIOB U nponeccamu OHM u TEXHOJIOTUYECKUMU
U M3eIui METOJIOB pacyeTa U | MOHATHUI. H3JEINi poueccamMu
obecrneueHus Homnyckatorest IPOU3BOJCTBA
9HEPTrOHACKIICHHBIX
paboTsl 3HAYHUTENIbHBIC
6 6 MaTepHaoB u
000pynoBaHuUs OIMOKH, wasenmii, CcBOGOIHO
KPHOXUMHUYECKOH MIPOSIBIISETCS onepupyer
TEXHOJIOTHH HEZ0CTaTOYHOCTh IpHOOPETEHHBIMHU
3HAHWUM, 10 PALy 3HAHHUSIMHU.
MoKazaTeseH,
obOyJaromuics
UCTIBITHIBAET
3HAYUTEIIbHBIE
3aTpyAHEHHs [IPU
ONEepUPOBAHUU

3HAHUAMMU IIPU UX
TIIEPEHOCC Ha
HOBBIC CUTYalluH.
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yMeThb:

® HCIOJIb30BaHUE
TEXHUYECKHUX
CpencTB
ABTOMATH3ALIUH
U MeXaHH3aluH
MPOLIECCOB
MPOU3BOJICTBA
9HEPrOHACHIIICH
HBIX MaTepUaloB

OO0yyarormuiics He
yMeeT UITH B
HEJI0CTATOYHOMI
CTETNIEHH yMeeT
BBIITOJTHATE
pacdeTsl Mo
HCIOJIE30BAHUIO
TEXHUYECKHUX
CPEnCTB
aBTOMAaTH3alluU U
MeXaHH3aluu
TIPOIIECCOB
TIPOM3BOJICTBA
3HepFOHaCLIIlI€HHI)I
X MaTepuayoB

OO0yuaroiuiics
JIEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CIIEYFOLITNX
YMEHUI:
UCTIONIb30BAHHE
TEXHHUYECKUX
CpeACTB
aBTOMATH3alUN U
MeXaHU3al1N
MPOIIECCOB
MIPOU3BOJICTBA
SHEPTrOHACHIICHH
BIX MaTepualloB.
Homnyckatores
3HAYUTEIIbHBIC
OIIINOKH,
MPOSIBIISIETCS
HEJIOCTaTOYHOCTh
YMEHUH, 1O pany
nokasaTeseH,
oby4aromuics
UCTIBITHIBAET
3HAYUTEIbHbIC
3aTpyIHEHUs MpH
OTIEpPUPOBAHUH
YMEHHSMH TIPH UX
nepeHoce Ha
HOBBIE CUTYallH.

OO0y4aroniuiics
JIEMOHCTPUPYET YaCTHUHOE
COOTBETCTBHE CIIEIYIOIINX

YMEHUIl:  HCHOJB30BaHUE
TEXHHUYECKUX CpeAcTB
aBTOMAaTHU3aINU u
MEXaHM3allMd  IPOIECCOB
MPOU3BOJICTBA
9HEPTOHACHIIIEHHBIX
MaTepHasoB. Ymenus

OCBOCHBI, HO OOITYCKAarTCA
HC3HAYNTCJIIbHBIC OHII/I6KI/I,
HCTOYHOCTH, 3aTPyAHCHUA

npu AHAJITUTHYCCKUX
ornepanusx, TIIEPEHOCC
yMeHHP‘I Ha HOBEIC,

HCCTAHAAPTHBIC CUTYAllNH.

OO0y4aronuiics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CIEYIOLINX
YMEHUI:
HCITOJIb30BaHNUE
TEXHUICCKUX
CpencTB
aBTOMATH3ALIMHU it
MeXaHU3alluu
MIPOLIECCOB
MIPOU3BOJICTBA
JHEPTOHACHIIIEHHBIX
MaTepuasoB.
CB00OIHO
onepupyer
pHOOPETEHHBIMHU
YMEHUSIMH,
NpPUMEHSIET UX B
CUTYaLUsAX
MOBBIIIIEHHON
CIIOKHOCTH.

BJIA/IETh:
COBPEMECHHBIMU
METOJaMHU
KOHCTPYHUPOBaHHUS
000pyI0BaHUS U
MIPOSKTHPOBAHUS
TIPOU3BOJICTB
9HEPrOHACHIIICHHBI
X MaTepHaJioB U
U3AEIINI

OO0yJatomnimiicst He
BIIAJCCT WIIK B
HEJI0CTATOYHOMI
CTCIICHHU BIIaJieeT
MeToaMu
KOHCTPYUPOBaHUS
obopynoBaHus U
MPOCKTHUPOBAHUS
TIPOM3BOJICTB
SHEPTrOHACKHIICHHEI
X MaTepUAIIOB H
H3JIeUI

OO0yJatomimiics
BlIaJiceT
METOJIaMH
KOHCTPYUPOBAHHUS
obopynoBaHus U
MPOCKTHUPOBAHUS
MIPOU3BOJICTB
SHEPrOHACKIIICHH
BIX MAaTEPUAIIOB H
U3 B
HETOJHOM
o0BeMe,
JIOITYCKAFTCS
3HAYNTEIbHBIE
OIIHOKH,
MIPOSIBIISIETCS
HEIO0CTATOYHOCTD
BIIAICHUS
HaBBIKaMU TI0
psany
roKa3aTeJeH,
OO0yuaromuiics
HCIBITHIBACT
3HAYUTEJIbHbBIC
3aTpyAHEHUS TIPU
MIPUMEHESHNUU

OO0y4aronIuiicss 9acCTHIHO
BJIa/IE€T COBPEMEHHBIMU
METOJdaMU
KOHCTPYUPOBaHUS
00opynoBaHus U
MIPOEKTUPOBAHHS
MIPOU3BOJICTB
JHEPTOHACHIIIEHHBIX
MaTepHuajoB U U3JIEIHH,
HaBBIKM OCBOCHEI, HO
JIOTTYCKAIOTCSI
HE3HAYUTENIbHbIC OIINOKH,
HETOYHOCTH, 3aTPYIHEHHUS
MIPY aHAJTUTHYECKUX
omepanusx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHIapTHBIE CUTYaIUH.

OO0y4aromuiics B
IIOJIHOM 00BeMe
BIIAJIEET
COBPEMCHHBIMU
METOIaMHt
KOHCTPYHUPOBaHHUS
000pyaoBaHus U
MIPOSKTHPOBAHUS
MPOU3BOJICTB
9HEPrOHACKIIIEHHBIX
MaTepHaoB U
H3ENi, CBOOOIHO
MIPUMEHSET
MTOJIyYCHHBIC
HABBIKH B CUTYAIHIX
MOBBIICHHON
CIIOYKHOCTH.

14




HABBIKOB B HOBBIX
cuTyanusix.

[MIxansl OOCHHMBAHUA PC3YIILTATOB HpOMC)KYTO‘IHOﬁ arreCraliluy "N HX
OIINCAaHHUC:

dopmMa NIPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrectanus 00ydarmuxcs B popMe dK3aMeHa MPOBOIUTCSA
M0 pe3yJbTaTaM BBIMTOJIHEHHUS BCEX BUIOB y4eOHOW PaOOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAaHHOW AWCIUIUIMHE (MOIYJII0), TPU 3TOM YYUTBIBAIOTCS
pPEe3yNbTaThl TEKYIEro KOHTPOJS YCIEBAaeMOCTH B TeueHue cemectpa. OreHka
CTETICHU JTOCTHKCHHUS OO0YYAOIIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYyUCHHSI 10
TUCITUIUIMHE (MOMIYJII0) TIPOBOJUTCS TIPETojaBaTeeM, BEAYIIUM 3aHATHS I10
JUCHUUIUIMHE  (MOIYJI0)  METOAOM  d3KCIepTHOM  oneHku. [lo  wutoram
MIPOMEKYTOUHON aTTeCTalluy MO JAUCIUIUIMHE (MOIYJII0) BBICTABIISIETCA OIEHKA
COTIUYHO», «XOPOIII0», «yIOBIECTBOPUTEIHLHO» WU «HEYOBICTBOPUTEIHLHON.

K mpomexyTouHod aTTecTaliyd  JIOMYCKAIOTCS  TOJBKO  CTYACHTHI,
BBITIOJIHUBIIIME BCE BHABl Yy4eOHOM paboOThl, NPEAyCMOTPEHHbIE paboueit
nporpamMmoit no nucuuruHe « TexHosorus u o6opynoBanue npousoacts SJHM
Y u3JIeTuiy (BBITTOJHWINA KYPCOBYIO paOOTY, BBITIOJHUIIH JJA00OPATOPHYIO padboTy)

IIxkana oueHNBaHUA Onucanue

BeimonHensl Bce BHJBI  yueOHOW paloThI, NpeayCMOTPEHHbIE
y4eOHBIM M1aHOM. CTYJEHT JA€MOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHI, HaBBIKOB MPHUBEACHHbBIM B TaOIuIaXx IoOKa3aTelneH,
0 ONepUpyeT MPUOOPETEHHBIMM 3HAHUSIMH, YMEHUSMH, HaBBIKAMH,
THHO MPUMEHSIET UX B CHUTYyalUsIX IMOBBIIMIEHHON ciokHOCTH. [lpu sTom
MOTYT OBITh JIONMYIIEHbl HE3HAUYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS NPU aHAIUTHUYECKHUX OIepalysX, epeHoce 3HaHUH U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

BoimonHensl Bce BHUIBI  yuyeOHOW paboOThl, MPEeTyCMOTPEHHBIE
y4eOHbIM MaHoM. CTYAEHT AEMOHCTPHPYET COOTBETCTBUE 3HAHMH,
yYMEHUH, HaBBIKOB NPUBEJICHHBIM B TaOJHMIaX MoOKa3aTesei,
X onepupyeT MPHOOPETEHHBIMU 3HAHMUSMH, YMEHUSMH, HaBBIKAMHU.
OPOTHO IIpu »>TOM MOryT OBITH JOMYIIECHBI OomMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHATUTHUYECKHUX OIepalusx, MepeHoce 3HaHUN U
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIlMH, UCIIPABJICHHbIE MPHU

IIOBTOPHOM OTBETC.

Boimonnensl Bce BHIBI  yuyeOHOW paboOThI, NPETyCMOTPEHHBIE

Y 10BII€TBOPUTEITHHO
y4eOHBIM ILTAHOM. CryneHt JTEMOHCTPHUPYET HEIIOJIHOE
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COOTBETCTBHUE 3HAHHI, YMEHUH, HABBIKOB IIPUBEICHHBIM B TAOIUIIAX
MoKa3aTesei, JOMyCKAIOTCs 3HAYUTENbHBIE OIIUOKH, MPOSBISIETCS
OTCYTCTBHE 3HAHMM, YMEHHUH, HAaBBIKOB II0 Py IIOKa3aTellew,
CTYNCHT  UCHBITBIBACT  3HAYUTCIBHBIE  3aTPYOHCHHUS  IIPU
OIIEpPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIC
CUTYaLUu.

He Bemonmnen oauH win Oojee BHJIOB Yy4eOHOW pPabOTHI,
MPEIYCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYAEHT JIEMOHCTPUPYET
HEIOJIHOC COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB IMPUBEICHHBIM B
TAaOJIMIIAX [OKAa3aTese, JOMYCKAIOTCS 3HAYMTEIbHBIC OIIHMOKH,
HeynosneTBopuTeanHO N N

MPOSIBIIICTCSL OTCYTCTBHE 3HAHWW, YMEHUH, HABBIKOB IO DSIy
MOKa3aTee, CTYICHT HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHUS
MPU ONEPUPOBAHUU 3HAHUSIMH ¥ YMCHHUSMH TIPU HMX IEPEHOCE Ha

HOBBIC CUTYallUH.

@DOHJIbI OIIEHOYHBIX CPEACTB NPEJICTABICHBI B MPWIOKEHUU 2 K paboueit
MpOTrpaMMme.

7. YueOHO-MeTOANYeCKOe U HH(POPpMAIHOHHOE o0ecnieyeHre JUCHMILIMHBI.

a) OCHOBHAas JiuTeparypa:

e JenepamoB M.b. Cwmn B.C. Xwumuueckne peakTopsl IPOU3BOACTB
HUTPOIPOAYKTOB: YueObHoe nmocodue st By30B /Tlox pen. M.b. I'enepanosa
— M.: UKL «AkagemkHuray, 2004. — 392 c. ui.

0) JOMOJIHMTEIbHAS JIUTEepaTypa:

1. Opnosa E.}O. XuMus M TeXHONOrHs OpU3aHTHBIX B3pBHIBUATHIX BEIIECTB:
y4eOHUK /i By30B: -3-¢ u3fl. [lepepal. — JI.: Xumus, 1981. -312 c., un.

2. Lyuypan B.M. BBenenne B TEXHOJIOTHUIO SHEPTOHACHIIICHHBIX MaTEPUaJIOB.
— M.: MO P®, 2006. -300 c.

B) IPOrpaMMHOe o0ecneyeHue 1 MHTEPHET-PeCcypcChl:
[IporpammHoe obecriedeHue He NpeyCMOTPEHO.

8. MaTepuajibHO-TeXHHYeCKOe o0ecredeHne JUCIUILIHHBI.

[IpoBenenre  JIEKIUH  OCYIIECTBISIETCS B OOIICYHMBEPCHUTETCKUX
ayAUTOPUAX, TJI€ MO BO3MOXKHOCTH MOXHO TMPEIAYCMOTPETh JIE€MOHCTPALUIO
(hUIIBMOB, CJIAI0B WJIM UCTIOJI30BaTh Pa3aTOUYHbIC MaTepUAIbI.

Jlekiuu C TPUMEHEHUEM MYJIbTUMEIUNUHBIX CpPEJCTB TMPOBOASTCS B
aynuropun bc0811. IlpakThueckre M CEMUHApPCKUE 3aHATUS TPOBOJISTCS B
nabopaTtopusx, B aynutropusx bco811 ¢ nemoncTpanueit pabotbl 1a00paTOPHBIX U
HAy4YHO-UCCJIEI0BATENBCKUX YCTAHOBOK M BCIIOMOTATEIBHOTO 00OpPYAOBAaHUS, UTO
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HEOOXOoauMO Il 0oJiee HAIJBIIHOTO W3Y4YeHUs] AUCHUIUIMHBI «TexHoyiorus u
obopynoBanue mpoun3BoicTB IHM u uznenmii

9. MeTozmquKne PEKOMEHIANUN NI CaMOCTOSITEJILHOM paﬁﬂTbI

CTY/I€HTOB

CamocrosTenbHas paboTa SBISETCS OJHUM W3 BHJOB IMOJy4YeHHS 0Opa30BaHUS
o0y4aroIuMuUCs 1 HallpaBjIeHa Ha:

®  U3yuYeHHE TEOPETUYECKOIr0 MaTepuaia, HOJArOTOBKY K JIEKIIMOHHBIM U CEMHHAPCKUM
(IpakTUYECKUM) 3aHATUSIM

®  BBINIOJIHEHUE KOHTPOJIBHBIX 3aJJaHH

® [OATrOTOBKAa K TECTUPOBAHUIO C UCIOJIB30BaHUEM O0IIe00pa30BaTEIbLHOIO MopTaia

e  HamMcaHUE U 3aluTa pedepata 1o npeIoKeHHONU TeMe.

CamocrosiTenpHas paboTa CTYIEHTOB MpEACTaBisieT coO0M BaKHEHIee 3B€HO Y4eOHOT0o
mporecca, 0e3 TMpaBUIBLHOW OpraHM3ali KOTOPOro OOydYalolmIMiCs HE MOXKET OBITh
BBICOKOKBAIM(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOMKEeH TIOMHUTb, YTO TMPOBOJUTH CAMOCTOATEIbHBIC 3aHATHUS CIEAYEeT
perymspao. OueHb BaXHO NPHUIOKHTH MAaKCHUMyM YCHIJIMH, BOJHM, YTOOBI 3acCTaBUTh ceOs
paboTaTh ¢ MOJIHOI HArpy3KO# C MEPBOTO JIHS.

He crnenyer oTknanpiBaTth paboTy Takke u3-3a Hepabouero HaCTPOCHUS WM OTCYTCTBUS
BIoXHOBeHUs. [loHMMaHne HeOOXOIMMOCTH BBITIOJHEHHUS pabOThI, 3HAHUE IIE]IU, OCMBICICHUE
MEPCIEKTUBBI OJIATOTPUSTHO BIUSIOT HA HACTPOCHHE.

Kaxxaplii cTyeHT JOKEH caM IJIaHHUPOBATh CBOKO CAMOCTOSITENIEHYIO paboTy, UCXOMAS U3
CBOMX BO3MOXKHOCTEH M MPHOPUTETOB. DTO CTUMYJIHPYET BBIOJHEHUE paboThI, co3maeT Oonee
CIMIOKOIHYI0 0OCTaHOBKY, YTO B UTOT'€ MOJIOKUTENILHO CKA3bIBAE€TCS HA YCBOGHUH MaTepHaa.

BaxxHo mosHee yuecTh 00CTOSATENBCTBA CBOCH paOOTHI, YSCHHUTD, YTO SIBIISICTCS TJIABHBIM
Ha JIaHHOM 3Talle, KaKyro MocIe10BaTeIbHOCTh pabOThI BBIOPATh, YTOOBI BHIIIOJHUTD €€ JIy4llle U
C HaMMEHBIITUMH 3aTpaTaMi BPEMEHU U SHEPTHH.

Jlis mo0TBOPHOIM paboThl HEMAJIOBAXXHOE 3HAUEHUE MMEeT 00CTaHOBKa, OpraHMU3alus
pabouero mecta. HyxHO 100UThCS, 9TOOBI MECTO PaOOTHI IO BO3MOXHOCTH OBLIO MOCTOSTHHBIM.
PabGota Ha mpuBBIYHOM MecTe nenaer ee Oosee MiIoA0TBOpHOU. [IpoayKTUBHOCTH pabOTHI
3aBHCHUT OT MPABWJILHOTO YepeAOBaHU TpyAa U OT/bIxa. [109TOMY Kak/Iple Jac WM JIBa CIeTyeT
nenate mepepsiB Ha 10-15 muHyT. BBIXOAHBIE AHM Ty4lle MOCBATUTH AKTUBHOMY OTHABIXY,
3aHSATHUSAM CIIOPTOM, TIPOTYJIKAMH Ha CBEXKEM BO3JyXe | T.J. Jlaxe mepekitoueHne ¢ OJHOTO BUIa
YMCTBEHHOH pabOThl Ha JPYTroi MOXKET CIYKHUThb aKTUBHBIM OTABIXOM.

CTyneHT [OMKEH IOMHHTB, YTO B TIPOLECCE OOYYCHHS BaXHEUIIYIO POJIb HIPaeT
caMmocTosiTeNbHast pabota ¢ kHUroil. Hayuutbcs paboTaTh ¢ KHHUIOM — BakHEHIIas 3agada
cryznenta. be3 aToro HaBbIka OyAeT Ype3BBIYAIHO TPYTHO MU3ydaTh MPOTPAMMHBIN MaTepHal, u
MHOT'O BpeMEHH OyZET MOTpayeHO HepalMoHalIbHO. PaboTa ¢ KHUTOM CKIIa/IbIBAETCS U3 YMEHUS
no00paTh HEOOXOMMbIEe KHUTH, pa3o0parbcs B HUX, 3aKOHCIIEKTUPOBAaTh, BHIOPATh TJIABHOE,
YCBOUTH M IPUMEHUTH Ha MPAKTHKE.

10.MeToanuyeckue peKoOMeHAalMHU 1JI5 NpenoaaBaTeas

OCHOBHBIM Tpe6OBaHI/IeM K npenoz(aBaHmo JUCHUIIJIMHBI SIBJIACTCA TBOp‘IeCKPIfI,
HpO6HeMHO-I[I/IaHOFOBLII>'I nmoaxon, H03BOHSIIOH_IHI>'I IMMOBBICUTH UHTCPCC CTYACHTOB K COACPKAHUIO
yueOHOro Marepuara.

OCHOBHE[}I (bopMa HU3YUCHUSA W 3aKPCIICHUA 3HAaHUU 110 DJTOU JUCHUIIIINHE —
JICKIIMOHHAA W IMPAKTHUYCCKasi. HpenonaBaTenL AOJIKCH IOCIEA0BATCIIBHO BBIYUTATE CTYACHTaAM
pH,Z[ HCKHHﬁ, B XO0J€ KOTOpBIX CHGI[YGT COCpeIIOTO‘II/ITb BHUMAHHEC Ha KIIKUYCBLIX MOMCHTaX
KOHKPETHOTO TEOPETHYECKOr0 MaTepuasa, a TAKKE OPraHU30BaTh MPOBEICHUE MPAKTUYECKHUX
3aHATHUM TakuUM 00pa3oM, 4YTOOBl AKTUBHU3MPOBATH MBILIUICHHE CTYAEHTOB, CTUMYJIHPOBATh
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CaMOCTOSITEJIbHOE M3BJIEYCHHE MMHU HEOOXOAMMOM MH(POPMALUU W3 Pa3IMYHBIX HCTOYHUKOB,
CPABHUTEJIbHBIM AaHAJIW3 METONOB pEUICHUM, COIOCTaBJICHUE IIOJYyYEHHBIX pe3yJIbTaToB,
(GOopMyYIMPOBKY M apryMEHTALUI0 COOCTBEHHBIX B3IJIS10B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY yueOHBIX 3aHATHI 1O AUCIUILIMHE COCTABIIAIOT JIEKIMU. B mpouecce o0yueHus
CTYJIEHTOB  MCIOJB3YIOTCS ~ pa3jiMyHble BUAbl  y4eOHBIX 3aHATHH  (QyJUTOPHBIX U
BHEAyIUTOPHBIX): JIEKLUU, CEMUHAPCKUE 3aHATUSA, KOHCYJIbTaluu U T.1. Ha nepBoM 3aHsTUH 1O
JAHHOM y4eOHON AMCUUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C HOPSAKOM €€ M3y4eHHS,
PAaCKpBITh MECTO M POJIb JUCLMIUIMHBI B CUCTEME HayK, €€ PAKTU4YECKOE 3HAYCHHE, JOBECTH 10
CTY/I€HTOB TpeOOBaHUs Kadenpbl, OTBETUTh Ha BOIIPOCHI.

[Ipr MOArOTOBKE K JIEKIMOHHBIM 3aHATHSAM MO Kypcy «TexHomorust u o0opyqoBaHue
npousBoactB OHM u uspenuit» HeoOXOAMMO IMpPOAyMaTh IUIAH €ro MPOBEACHUs, COJEpKaHUe
BCTYIIUTEIbHOM, OCHOBHOM M 3aKJIIOYUTEIBHOW YacTU JICKLIMHM, O3HAKOMHUTBHCS C HOBHHKaMU
yu4eOHOI M METOIMYECKOH JUTEepaTypbl, MyOJUKAUAMM I[EPUOJUUYECKON Ie4aTh IO TeMme
JEKIIMOHHOTO 3aHATHS, ONPEACTUTh CPEICTBA MAaTEPUATBHO-TEXHHUYECKOTO O0OecCTeueHHs
JIEKIMOHHOIO 3aHATHS U MOPSAAOK MX MCIIOJIB30BAHUS B XOJE YTEHUS JIEKUUU. Y TOYHUTH IUIAH
IIPOBEACHUS IPAKTUYECKOTO 3aHATHUSA 110 TEME JICKIIUH.

B Xone I5eKUMOHHOrO 3aHATHs IpernojaBareib JOJDKEH Has3BaTh TeMy, y4yeOHbIe
BOIIPOCHI, O3HAKOMHTH CTYACHTOB C IIEPEYHEM OCHOBHOW M JONOJHUTEIBHOM JIUTEPATYpPHI IO
TEME 3aHATUS.

Bo BcrynurenbHOM wacTH JieKIMH OOOCHOBATb MECTO U POJb HM3y4aeMOMl TeMbl B
y4eOHOM TUCHUIUIMHE, PACKPBITh €€ MpaKkTU4YecKoe 3HaueHue. Eciu untaercs He nepBas JIeKLus,
TO HEOOXO/IMMO YBSI3aTh €€ TEMY C IpElblAyLlel, He Hapyllas JOTUKHU U3JI0KEHUS y4eOHOro
Mmatepuana. JIekuro cienyeT HauuHaTh, TOJIbKO YETKO 0003HAUUB €€ XapakTep, TEMY U KPYyT TeX
BOIIPOCOB, KOTOPBIE B €€ X0/i€ OyIyT paCCMOTPEHBDI.

B OCHOBHOI 4YacTH JeKIMH cIelyeT pacKpblBaTh COZEp:KaHHE YUEOHBIX BOIPOCOB,
AKIICHTUPOBAaTh BHUMAHHE CTYJCHTOB HAa OCHOBHBIX KaTErOpHUsX, SBJICHUAX M IIPOLECCaXx,
0COOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CyIIHOCTb U COJIEPKAHUE PA3IUYHBIX TOUEK 3PEHUS
U Hay4yHBIX IOJIXOJOB K OOBSICHEHHIO TeX WM HHBIX SBIEHUH u mpoueccoB. Cremyer
apryMEHTHPOBaHO 0OOCHOBATh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETUUYECKUM BOIPOCAM.
[TpuBoauTh npuMepbl. 3aaBaTh MO X0y M3JI0KEHUS JIEKIIMOHHOTO MaTepuaia pUTOpPUYECKUE
BOMPOCHI U CaMOMYy JaBaTb Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHUBHU3ALMHU MBICIUTEIbHON
NEATEIBbHOCTH CTYIEHTOB, IOBBIIMICHUI0 MX BHHMAHMS M MHTEpeca K Marepuany JEKLIHH, €€
cozepxkanuto. [IpernonaBaTens JOKEH PYKOBOAUTH pabOTOM CTYAEHTOB IO KOHCIIEKTHPOBAHUIO
JIEKIMOHHOI'0 MaTepHala, MoJ4epKUBaTh HEOOXOIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUI U3yyaeMoil TeMbl, 0000 BBIIEISISI KATErOPUHHBIN anmapar.

B 3akmounTenbHON YacTH JIEKIMM HEOOXOAMMO C(HOpPMYJIHMPOBATH OOLIME BHIBOJBI 11O
TeMe, PacKpbIBaIOIIUE COJEpPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKIUH. OOBSIBUTD IJIaH
OYEPEeTHOTO CEMUHAPCKOr0 WM JTaOOpPaTOpPHOTO 3aHSTHs, AAaTh KpaTKHe PEKOMEHJAIMH IO
MOJITOTOBKE CTYACHTOB K CEMHMHapy WM jabopaTopHOi pabore. Ompenenuts MECTO U BpeMs
KOHCYJIbTAIlMM CTYyJIEHTaM, MOKeJIaBIINM BBICTYIIUTh Ha CEMHHAape C JOKJIagamMu U pedepatamu
0 aKTyaJIbHBIM BOIIPOCaM 00CYKAaeMO TEMBI.

[lenp mpakTUYeCKUX 3aHATHI OO0ECHEeUHUTh KOHTPOJIb YCBOEHHS y4eOHOro Marepuana
CTY/IEHTaMHM, pacIIMpeHHe M YIIIyOJieHHE 3HAHHWM, MOJIYYeHHBIX MMHU Ha JIGKIHMAX U B XOJe
camocTosITeNbHOM padoThl. [loBbimeHrne 3pGEeKTUBHOCTH MPAKTUYECKUX 3aHSATUN JTOCTUraeTcs
MIOCPEJICTBOM CO3/1aHUSI TBOPUECKOM 0OCTaHOBKH, pacloyiaraiomieil CTyIeHTOB K BbICKa3bIBAHUIO
COOCTBEHHBIX B3IJISIZIOB M CYXACHHH MO 00CYXJaeMbIM BOIpOCaM, >KEJIaHUIO Yy CTYJIEHTOB
nopaboTaTh y JOCKH MPH PEIICHUH 3a/1ay.

[Toce Ka)kooro JIGKIMOHHOTO M IMPAKTHYECKOIO 3aHATHS CAEIaThb COOTBETCTBYIOLLYIO
3aIlUCh B J)KypHAJIaX ydyeTa MOCEIIaeMOCTH 3aHATUH CTYJEHTaMH, BBISICHUTh Y CTApOCT y4eOHBIX
Ipynn IOPUYMHBI  OTCYTCTBHMSL CTYIEHTOB Ha 3aHATUAX. IIpoBomuTes rpymnmoBele U
VHJMBUyaJIbHbIE KOHCYJIBTAL[UU CTYIEHTOB II0 BOIPOCaM, BO3ZHHUKAIOIINUM y CTYJEHTOB B XOJI€
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UX TOATOTOBKM K TEKylled M TPOMEKYTOUHOM aTTecTaluy 1o Y4eOHOM IUCIUIUIMHE,
PEKOMEHI0BATh B ITOMOIIb y4eOHBIC U IpYTHE MaTepHalbl, a TAKXKE CIIPABOUYHYIO JIUTEPATYPY.
N3yueHnue AUCIUIUIMHBI 3aBEPIIAECTCA SK3aMEHOM.
[IpenonaBareny, MNPUHUMAIOIIMM 3K3aMEH, JIMYHO HECET OTBETCTBEHHOCTh 3a
MIPaBUJIbHOCTh BBICTABJICHUS OLICHKHU.

IIporpamma cocTaBieHa B COOTBETCTBHHM ¢ DenepaibHbIM TOCYyAapCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAApTOM M0 crenuaibHocTH 18.05.01 — «Xummnueckast
TEXHOJIOTHSI JHEPrOHACBHIIIEHHbIX MATEPHAJOB M u3AeJuid  (YpOBeHb
CIeHUAIUTETA)).

IIporpammy cocraBuJi:

JloLeHT, K.T.H. /Cnmnu B.C./

IIporpamma yTBep:kIeHa Ha 3acejaHMd Kadeapsl “AnmaparypHoe
opopMiieHHEe U ABTOMATH3ALMSA TEXHOJOIHYECKUX MPOM3BOACTB” «  »
2017 r., mpoTokos Ne

3aBenyromuii kaheapoun
npodeccop, 1. T. H. /M.B.I"'enepanos/

PykoBoguTens 06pa3zoBaTeabHOM
IIPOTPAaMMBI K.T.H., JIOLEHT /H.C. TpyTtHes/
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IHpunooicenue 1 k
paboueti npocpamme

CTpykTypa u cofep:kaHue QucHUIINHBI « TexHosorus u odopyaosanue npoussoacts JHM u uznennii» no

cnenuagbHoCcTH 18.05.01 «XuMHYeCKasi TEXHOJIOTHS IHEPTOHACHIIIEHHBIX MATEPHAJIOB U U31eJIUi»
(YpoBeHb CIEMAINTETA)
Ipoduab NoAroTOBKM «ABTOMATHU3UPOBAHHOE NPOU3BOACTBO XMMHUYECKUX NMPeANPUATHID

n/n

Pa3nen

Cemectp

Henens

ceMecTpa

Bunsbl yueOHoii padoThI,
BKJIIOYAsl CAMOCTOATEIbHYIO
padoTty cTy1eHTOB,

H TPYAOEMKOCThb B yacax

Buasbl camocTosiTeIbHOH paGoThI
CTYJCHTOB

DopMbl
arrecta
10014

1/

C Jla6 | CPC KCP

K.P. | KIL. | PTP | Pedepar | K/p

Cemecmp 7

1.1

Texnosiorusa JHM.

TexHOMOTHA WHUIMUPYIOIIUX B3PHIBUATHIX
BemectB (MIBB). A3upg cBUHIIA, OCHOBHBIC
CBOWMCTBA, WCXOAHBIE KOMIIOHEHTH U
TEXHOJIOTHH €r0 TOJTYYCHHUSI.

1.2

I'pemyuass pryth, OCHOBHBIE CBOWCTBA,
HCXOJIHbIE KOMIIOHEHTHI M TEXHOJOTHS €€
MOy YCHHUSL.

Tpunutpopesopuunar csunna (THPC),
OCHOBHEIE CBOIiCTBa, HUCXOJIHbIE
KOMITIOHEHTBI U TEXHOJIOTUH €0 MOJIYUYECHHUS.
Yrunuzauusa orxonos npousBoacTsa MIBB.

1.3

OcHOBBI MIPOM3BOJICTBA OpM3aHTHBIX
B3pbiBuaThix BemiectB  (BBB).  OOmias
xapaktepuctuka BbBB. HenpepsiBHble u
MEPHOANYECKUE TIPOIIECCHI.

1.4

Tpunutportonyon (THT) u texHomorus ero
npou3BoacTBa. (OCHOBHBIE CBOWCTBA W
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n/n

Paznen

Cemectp

Henens

cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO
padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/

C Jlab | CPC KCP

K.P. | KII. | PTP | Pedepar | K/p

obnmactu mnpumenenuss THT. Wcxonmubie
KOMIIOHEHTHI U UX CBOMCTBa. llepcrieKTUBEI
coBeplIeHCTBOBaHuA npousBojacTea THT.

1.5

I'ekcoreH M TEXHOJOTHSI €ro0 MPOU3BOCTBA.
OCHOBHEBIE CBOICTBa U obiact
npuMeHeHus1 TekcoreHa. OxpaHa Tpynaa |
TEXHHKa OE30MacHOCTH B TPOU3BOJCTBE
reKCOreHa.

OKTOreH M TEXHOJIOTHsSI €ro MPOU3BOACTBA.
OcHOBHBIE CBOICTBa Hu obiactu
MpUMEHEHUs1 OkToreHa. OxpaHa Tpyaa H
TeXHHKa OE30MacCHOCTH B IPOU3BOJCTBE
OKTOT€HA.

1.6

TpUHATPONIEHTAIPUTPUT (T2H) u
TEXHOJIOTHs ero mpou3BojcTBa. OCHOBHBIE
cBolicTBa M obOyactu npuMeHenuss TOHa.
Hutponemmronoza (HL[) u texHOnorus ee
npou3BojcTBa. OxpaHa TpyAa M TEXHUKA
6e3onacHocTH B mpon3BojcTee HII.

1.7

Hutpormunepun (HI'Ll) u TexHomorust ero
npou3BoAcTBa. (OCHOBHBIE CBOMCTBA H
obnactu mnpumenenuss HI'L[. WMcxomubie
KOMIIOHEHTBI, UX CBOMCTBA. MH>KEKTOPHBIN
Meton nonydeHus HI'Ll. Oxpana Tpyna u
TEXHHKa O€30IacHOCTH B TNPOU3BOJACTBE
HI'TL.
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n/n

Paznen

Cemectp

Henens
cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO

padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/
C

J1ao

CPC

KCP

K.P. | KII. | PTP | Pedepar | K/p

1.8

Kommepuecknue BB, muporexHuYeckue
cocTaBbl. TEXHOJOTUS WX MPUTOTOBJICHHUS.
Oco0eHHOCTH  TEXHHKH  0O€30IacHOCTH.
HepCHCKTI/IBBI pa3BI/ITI/I$I HpOI/ISBOILCTBa BB
MTOPOXOB.

1.9

KonBepcuss ~ TexXHONOTMH  TPOW3BOJCTBA
OHM. [IpuHUunbe acCUMUISIIUN OCHOBHBIX
M BCIIOMOTraTelbHBIX I[E€XOB  3aBOJIOB
oTpaciu. Konsepcus TEXHOJIOTHH
npousBoacTB OHM 115 nomydeHus MUppoit
U rPakIaHCKOW MPOAYKIUH.

1.10

Pasnen 2. OcobennocTH
KOHCTPYUPOBAaHMS U pacyera
o0opynosanusi npoussoacrea JHM.
CtpykTypHBIE CXeMBI Mpou3BoAcTBa BB u
KJIACCU(UKAIUS OCHOBHOT'O
TEXHOJIOTHYECKOT0 o0opynoBaHwUsL.
CtpykTypHass cxema mpous3BojacTBa BB,
OCHOBHBIC THITBI MIPOIIECCOB u
000pyTOBaHMs B THUX MPON3BOJICTBAX.

10

1.11

Anmapatsl c MEPEMEIINBAIOIIUMHI
YCTPONCTBaMH JJIsI IIPOBEJEHUS IPOLIECCOB
nosyyeHus: BB.

Knaccudpukanys XMMHUYECKHX anmapaToB C
HepEMENINBAIOIUMU yCTpoWcTBaMu,
IIpUMEHSEMBIX B Ipou3BoacTBe BB, 1o
NPUHLMITY JEHCTBUS,, IO BBOAY W BBIBOAY

11
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n/n

Paznen

Cemectp

Henens
cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO

padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/
C

J1ao

CPC

KCP

K.P.

K.II.

PI'P

Pedepar

K/p

KOMITOHEHTOB, 10 YuCITy (as.

1.12

Lenb 51 Ha3HA4YECHUE nporecca
[EpEMEIIMBAaHUSI B MAJIOBSI3KUX KUJKU
cpenax. MexaHnuueckue, THEBMaTUYECKUE U
CTpyWHbBIE METO/bI IepeMeInBaHus,
HCIIOJIB3YEMBIC Ha Pa3IMYHBIX CTaJgusdax
npousBojacTea BB.

12

1.13

@dakTophl, BIUSIOIIUE HA KOHCTPYKIIHIO
peakTopa (TEXHOJOTHYECKUE IapaMeTphl,
CHOCOOBI M KOHCTPYKIWH JUISI KOHTPOJS U
M3MEpEHUs napameTpoB B X0JIe
XUMHUYECKOTO TPOIIECCa).

13

1.14

OCHOBHbIE KOHCTPYKIIMM MEXaHHYECKUX
MEPEMEIINBAIOIIAX YCTPOWCTB JUTS
000pyZOBaHHSA, B KOTOPOM IPOBOJIUTCS
¢usnueckue,  XUMHUYECKHE,  TEIJIOBbIC
MPOLECCH] MIIM MX KOMOMHAIIHSL.

14

1.15

[IpakTuueckue JaHHBIE TIO YIEIBHOMY
pacxony MOIITHOCTH " KpaTHOCTH
TIepEMENTNBAHUS I OCHOBHBIX PEAKTOPOB
npousBoacTB BB.

OcoOEHHOCTH HUTPAIIMOHHBIX TPOIECCOB B
npousBojactB  BB. Ilepuoguueckue u
HETIPEPHIBHBIE CXEMBI paboTsI
HUTPAIMOHHBIX YCTAHOBOK W CMECHUTENeH

15
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n/n

Paznen

Cemectp

Henens

cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO

padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/
C

J1ao

CPC

KCP

K.P.

K.II.

PI'P

Pedepar

K/p

JUI TIPUTOTOBJIEHUS HUTPYIOIIMX CMeceil.
Pacuer BpEMEHHU npeObIBaHUs u
PEaKIMOHHBIX 00BEMOB  HHUTPALMOHHBIX
peaktopoB. TeroBeie OanaHChl CMEHICHUS
KHCJIOT, TIpoliecca HUTPOBAHUSI.

1.16

CxeMa TemIoBOro pacyera HUTPALXOHHOTO
peaxropa. KoHTponps nporecca HUTpOBaHUS
W chenHanbHble TpPeOOBaHUS  TEXHHUKH
0e30macHOCTH TpU PabdoTe HUTPAMOHHBIX
anmnaparos

16

1.17

OcobGeHHOCTH KOHCTPYKITUH
HUTPALOMOHHBIX aIlllapaToB U UX pPacCyC€TOB.
Hurpanuonnsie anmapaTbl B IPOU3BOJCTBE
TpoTmia. HuTpanmoHHble ammapartsl Ui
IIOJIy4EHHSI TE€KCOreHa, OKTOr€Ha, TOHA, UX
KOHCTPYKTHBHBIE 0COOEHHOCTH.
HurpanuonHsle anmapaTbl B IPOU3BOJICTBE
HUTPOTIULICPUHA.

HI/ITpaHI/IOHHBIe arperatbl B IMPOHU3BOACTBC
HHUTPOIIEITFOIO3BL.

17

1.18

[yt coBepIIEHCTBOBAHUS HUTPALUOHHOU
ammapatypsl. OCHOBHBIE  KOHCTPYKIIUU
YCTPOWCTB  aBapUHOTO  ONOPOKHEHUS
HUTPAIMOHHBIX  amapaTtoB (aBapUITHBIX
KJIAMIAaHOB) M METOJIbI UX pacuerTa.

18

Cemecmp 8
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n/n

Paznen

Cemectp

Henens
cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO
padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/

C Jlab | CPC KCP

K.P. | KII. | PTP | Pedepar | K/p

1.1

AnmapaTel CTa0MIW3allMM, TPOMBIBKH U
KPUCTaJUIA3ALUN BB. Ocobennoctu
anmnapaTrypHoro o(opMieHHs IPOLECCOB
CTa0MITU3alINHY, POMEBIBKH,
KpUCTaJUIM3alMu B ipou3BojcTee BB.

1.2

KoHCTpyKTHBHBIE 0COOCHHOCTH
rPaHy ISIIIHOHHBIX anmnapaToB "
OapabaHHBIX KPUCTAJUTH3aTOPOB B
MPOU3BOJICTBE TPOTHUIIA.

1.3

CriernanbHbIe  BHABI  O0OpPYJOBaHUSA B
MIPOU3BOICTBE HUTPOIEILTIONO3EI.
CymHOCTh MPOIIECCOB, MPOUCXOAAIINX TIPU
H3MENIbYEHUHT HUTPOIEILTIONO3HI.
Anmnapatel IS OKOHYATEIIFHOHU
cTaOuiu3alii M TPUTOTOBJCHUS OOIIMiA
naptuii. OCOOEHHOCTH WX KOHCTPYKIIUH.

1.4

O6opynoBanne mns ordeneHus BB ot
KHUCIJIOT U IPOMBIBHBIX BoA. [lepuoanueckue
W HENpepbIBHbIE METO/IbI oT/eneHust BB ot
0TpabOTaHHBIX KHUCJIOT W TPOMBIBHBIX BOJI.

1.5

OO6opynoBaHue AJsl CYHIKH B IIPOU3BOJCTBE
BB. OcHoBHBIE NpHUHIMIBI BbIOOpa THTA
obopynoBanus a5 cymikd BB 1 mopoxos.

1.6

ObopynoBanue JUTS pereHepanun
0TpabOTaHHBIX KUCJIOT B NMPpou3BocTBe BB
¥ IOPOXOB. ATMapaT pa3yioKeHUs] HUTPOTEN
B MIPOM3BOICTBE HUATPOA(HHUPOB.
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n/n

Paznen

Cemectp

Henens
cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO
padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/

C Jlab | CPC KCP

K.P. | KII. | PTP | Pedepar | K/p

OcoOEeHHOCTH €ro KOHCTPYKLIUH.

1.7

Paznen 3. [lepepaborka DHM B uznenus

CTpyKTypHBIC CXEMBI MPOU3BOJICTBA
MOPOXOB M KJIACCU(PHKAIUS OCHOBHOTO
TEXHOJIOTHYECKOTO 000pyIOBaHHS.
CtpykTypHas cxema MPOM3BOJICTBA
MOPOXOB M OCHOBHBIC BHJBI MPOIECCOB U
000pyTOBaHMS B TUX IPOU3BOJICTBAX.

1.8

Cmecutenu i TOJNYYEHUS TOPOXOB
KoJutongHoro Tuma. CyIHOCTH IMPOIIECCOB
MOJTyYeHHs TIOPOXOB Ha OCHOBE JIETYy4YETO H
HejeTydero pactBoputens. CMecuTelbHbIe
YCTaHOBKH MIEPHOAMIECKOTO u
HEMPEePBIBHOTO TIEACTBUS JUTST
MIPUTOTOBJIEHHS TTOPOXOB.

1.9

OCHOBHBIE METOJIBI TEPepadOTKH TTOPOXOB B
U3JIENHS. OcobeHHocTH MOBEICHUS
MOPOXOB B TIpolLieCCe MX NepepaboTKH B
W3JIeNUs TPaHyJIMpOBaHuEM, (POPMOBAHHEM.
MeTozbl TPOXOIHOTO OPMOBAHUSI.

1.10

Banrsnesrsre YCTaHOBKHU. OCHOBHEBIE
TEXHOJIOTHYECKHUE TPOIECCH TepepadOTKH
MIOPOXOB B U3MEIHS, MPOTEKAIONINEe Ha
Banbllax 1pu QopmoBaHuu OCHOBHEIE
paboyrie 30HBI BAIBIIEBBIX YCTAHOBOK.

10

1.11

YrpoieHHbIe pacdeTHBIE MOACIH TTpoIiecca
BaJTLIICBAHMS TIOPOXOB M MX TEOPETHUIECKOE

11
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n/n

Paznen

Cemectp

Henens
cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO
padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/

C Jlab | CPC KCP

K.P. | KII. | PTP | Pedepar | K/p

000CHOBaHHUE. Meton HWHXXEHEPHOI0
pacyeTa 30HBI 3arpy3ku (BEJIMYMHA YTjia
3axBarta, MAaKCHMAaJIbHBIN pazmep
3aXBaTbIBA€MbIX ‘IaCTI/IH).

1.12

Cxema BaJIbIIEBOM YCTaHOBKH,
NPUMEHSEMON B IIPOM3BOJICTBE ITOPOXOB, €€
KOHCTPYKTHBHBIE 0cOOeHHOCTH OCHOBHBIE
TEXHUYECKUE XapaKTEePUCTUKU BalbIEBON
ycraHoBKH.  CrnienmanbHble  TpeOOBaHUS
0e3omacHOCTH TIpU paboTe BaNBIEBHIX
YCTaHOBOK JUIs IepepabOTKU IOPOXOB.

12

1.13

IITuexoBbIe YCTaHOBKH. OcCHOBHBIE
TEXHOJIOTHYECKHE MPOIIECCHI,
MPOTEKAIOIIHE B IIHEK-TIpeccax.
YHpoIieHHbIe pacueTHbIE MOJISIIU TIPOIecca
(hopMOBaHUsI TIOPOXOB U MX TEOPETUYECKOE
000CHOBaHUE.

13

1.14

MeTo/1 HHXKEHEPHOT0 pacyeTa 3arpy304Hoi
30HbBI W 3O0HBbI ):[eflCTBHSI AyTOT'C3MOHHBIX
MPOIIECCOB (IPOM3BOUTETHHOCTD,
MOIIIHOCTh). BO3HHKHOBeHHE  mpolecca
nmpoOkooOpazoBanusi  (cpplB ¢ puUGOB,
IHaacHue IMPOU3BOAUTCIIBHOCTD, TPpECHUE,
Harpes, aBapHiiHasi CUTYaIHs).

14

1.15

BnusiHue KOHCTPYKTHBHBIX OCOOCHHOCTEH
3arpy304HOTO yCTPOHCTBA, KOPIyCa, IIHEK-
BUHTA, KO3()(UIMEHTa MoJauu, pa3Mepa M

15
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n/n

Paznen

Cemectp

Henens
cemecTpa

Bunsbl yueoHoii padoThl,
BKJIIOYAsl CAMOCTOSATE/IbHYIO

padoTy CTYAEHTOB,

H TPYAOEMKOCTH B Yyacax

Buabl camocTosiTe/IbHOM padoThl
CTY/IEHTOB

Dopmbl
arrecra
U

I/
C

J1ao

CPC

KCP

K.P.

K.II.

PI'P

Pedepar

K/p

(hopMbI YaCTHI] MaTtepuaa Ha
MPOU3BOAUTEILHOCT  3arpy304HOM U
nepexoqHo 30HbL. Ilpouecc ymnoTHeHus
JaCTull Marcpuajla B BHHTOBOM KaHAJIC
HIHEeK-TIpecca.

1.16

[Ipunnun pacuera 30HBI  (QOpPMOBAHUS.
VYnpouieHHbIe THAPOANHAMUYECKHE MOJETH
TCUCHHUA MaCChl B BUHTOBOM KaHAaJIC IITHCK-
npecca. B3aumopaeicTBue HIHEK-Tpecca U
¢dopmyromero mnpecc-uHCTpyMeHra. Ilytu
YIpaBJICHUA IMPOU3SBOAUTCIBHOCTBIO IIHCK-
IIpecca ¢ y4eTOM JOIYCTUMBIX HaIPSDKEHUM
C/IBHTA.

16

1.17

CxeMa yCTaHOBKHM (popMyromiero mpecc-
WHCTPYMEHTA IIHEK-TIpecca, MPUMEHSIEMOTro
B MIPOU3BO/ICTBA TTOPOXOB.
KoHcTpyKTHBHBIE OCOOCHHOCTH IIIHEKOB
ycraHoBoK ~ CrenuanbHble  TpeOOBaHUS
TEXHWKH  0e30macHOCTH Tpu  padore
IIHEKOBBIX YCTAHOBOK.

17

1.18

[Tyt coBepUICHCTBOBAHUSI KOHCTPYKIIMU U
aBTOMAaTU3allM HNIHCKOBBIX YCTAaHOBOK JIJIA
nepepadoTKu u OPMOBAHHS TOPOXOB.
CymmibHble YCTaHOBKH. OcHOBHBIE
KOHCTPYKLIMH YCTQHOBOK JIUISI TIOJIOTpEBa U
CYIIKM B TMPOU3BOACTBE IIOPOXOB U HUX
0CcOOEHHOCTH.

18
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Bunsbl yueoHoii padoThl, DODMBI
= = 8 BKJIIOYasi CAMOCTOSITEIbHYIO Buabl camocTosiTe/IbHOM padoThl aTTl()ecTa
3 3 5 a00Ty CTYJIeHTOB CTY/IeHTOB
n/n Pa3nen 2 = 3 P y eryn i yA RN
3 o = H TPYA0EMKOCTh B Yacax
o | T8
I/
J C Jlag | CPC KCP | K.P. | KII. | PT'P | Pedepar | K/p | 9 | 3
CriennasibHbIe  BUJBI  O0OPYJOBaHUS B
MPOU3BOJACTBE TIOPOXOB. Y CTAaHOBKHU IS
MEIIKH B  TIPOW3BOJICTBE  IOPOXOB.
CrnenuanbHbIe TpeOOBaHHMS TEXHUKHU
0€30MacCHOCTH B IPOM3BOJICTBE MOPOXOB.
Dopma ammecmayuu 19-21 C)
Bcero gacoB no aucuurinae 72 | 36 36 144 KII
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Ipunoocenue 2 k
paboueil npocpamme

MHMHUCTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUA
OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIET'O OBPAZOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpaenenue noocomoexu: 18.05.01 «Xumuueckas mexnono2us 3HepeoHACHIYEHHbIX MAMEPUATLO8
u uzoenutl (Yypoeenob cneyuaiumema)y
Cneyuanuzayus: «A6momamusuposanHoe npou3800CmMe0 XUMUYeCKux npeonpusmuii »
Dopma 0byuenus: ounas
Buo npogheccuonanvrou oesmenvrocmu: (B coomsemcmeuu ¢ @1'OC BO)

Kagheopa: «Annapamyprnoe ogpopmaenue u asmomamuzayusi MexHoL02U4eCKUX NPouU300Cmas»

@OH/] OHEHOYHBIX CPE/ICTB

110 JTUCHHUITVINHE

Texnonozusn u 060opyoosanue npouszeoocme IHM u uzdenuii

Cocrag: 1. Ilacnopt (hoHa OLIEHOYHBIX CPE/ICTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:
Dx3amenayuonnvle Ouiemol

Cocmaeumeinn:

Cunun B.C.

Mockea, 2020 2
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Tao0muma 1

MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHIIUHA

JucuunimnHa «Texnosorust u odopynosanue npoussoacts JHM u usgenuiin»

®I'OC BO 18.05.01 — «Xumuyeckas TEXHOJIOTHS SJHEPTOHACHIIICHHBIX MAaTEPUATIOB U U3/ (YPOBEHb CIICIIMAIUTETA))»

B mporuiecce ocBoeHust JaHHOM TUCIUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CleAyrolue o0menpodeccuoHanbHbIe

KOMIICTCHIIUHN
TexHonorus ®dopma Crenenu ypoBHEH
KOMHCT@HHI/II/I HepequL KOMIIOHEHTOB (bOpMI/IpOBaHI/IH OLECHOYHOTI'O OCBOCHHUA KOMIICTCHIIUHN
KOMIICTCHIIUH CpPCACTBA
Nupekc DopMynUpoOBKa
IICK-5.2 | - crtocoGHOCTh 3HATh: JIEKIIHH, YO Ba3oBblii ypoBeHb:
WCTIOJB30BaTh NpaBWUiia COCTaBJICHWS 3aJaHUll Ha | CAaMOCTOSITEIbHas Oo6nanaer CIIOCOOHOCTAMHU
TEXHUUYECKHE CPEICTBA MPOEKTHPOBAHUE TEXHOJIOTHYECKUX | paboTa WCTIOJIb30BaTh IIOJIy4€HHbIE
aBTOMAaTU3aINH U MPOIIECCOB, OCHACTKH, NHCTPYMEHTA. 3HaHWS B  TPOCKTHPOBAHUU
MeXaHU3alun yMeTb: TEXHOJOTHYECKAX  TIPOIIECCOB,
MIPOIIECCOB pa3pabaTsiBaTh MEpONpPHUATUS IO OCHACTKH, HHCTPYMEHTA.
IIPpONU3BOACTBA CHM)KCHHUIO aBapUMWHOCTH, TpaBMaTH3Ma IToBBIIEHHBIN YPOBEHb:
SHEPTOHACBHIIICHHBIX u 3a0071€Ba€MOCTH, [0 MEXaHH3ALUU U O6namaer CIIOCOOHOCTAMH
MaTepHasoB. aBTOMATH3allMH TPOIECCOB C IMENBI0 CaMOCTOSTEILHO IPUMEHSTE
BBIBOJIA JIFOAECH W3 30H C OMACHBIMH U TOJyYEHHBIE 3HAHUS B
BPEAHBIMHA YCIOBUAMUA Tpyaa, 110 MPOCKTUPOBAHUU
OXpaHe OKPYIKAtOIIEH CpeIbl; TEXHOJOTUYECKUX  POIECCOB.
BJIAJIETh: VYBepeHHO BIaJIeeT MpHEMaMU
npueMaMu OKCIUTyaTalluu SKCIUTyaTallid ~ TEXHUYECKUMHU
TEXHUICCKUMU CpEeACTBAMM cpencTBaMu aBTOMAaTHU3aluH1
aBTOMATH3AINN u MEeXaHU3aIun IPOU3BOICTBA
MIponeccoB poOu3BOJICTBA SHEProHACHIIICHHBIX
OHEPTOHACBINICHHBIX MaTCPUAJIOB. MaTepHaJIOB
NCK-5.3 | Branennem 3HATH: JISKIINH, YO Ba3oBblif ypoBeHb:
COBPEMEHHBIMU METOIAMH yIpaBjeHue aBTOMAaTU3UPOBAHHBIMU | CAMOCTOSITEIbHAS BOCIIPOU3BOACTBO
KOHCTPYHPOBAHHA TEXHOJIOTHUECKUMU nporeccamu | pabora, TTOJTYICHHBIX 3HAHUHN B XOJIe
obopyzoaHmus 1 [POU3BOJICTBA SHEPrOHACHIIEHHBIX | CEMUHAPCKUE TEKYIIEr0 KOHTPOJIs
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MIPOEKTUPOBAHUS
MIPOU3BOJICTB
9HEPTrOHACKHIICHHBIX
MaTepHagoB U U3IEIUI

MaTcpuaioB U I/ISI[CJ'II/Iﬁ

yMeTb:
WCTONB30BaHUE TEXHUUYECKHX  CPEJICTB
ABTOMATH3AIUH u MeXaHHU3aInN
MPOIIECCOB MPOU3BOJICTBA

SHEPTOHACHIIIIEHHBIX MaTEPHAIIOB
BJIAJETh:

COBPEMEHHBIMU METOJAaMU
KOHCTPYHPOBaHHUS ~ OOOpPYIOBaHUS U
MPOCKTUPOBAHUS MIPOU3BOJICTB
SHEPrOHACHIIEHHBIX  MaTEpHalloOB U

H30eIINN

3aHSTHUSA,
nabopaTopHEIE
paboThI

IToBbIlIEHHBbIH YPOBEHD:
MPaKTHYECKOe MPIMEHEHNE
MOJTy4eHHBIX 3HAHUU B TIpoIiecce
MOATOTOBKHY K CEMUHApaM, K
J1abopaTOPHEIM paboTam

**_ CokpateHus (OopM OIIEHOYHBIX CPEJCTB CM. B mpuiioxeHun 2 k PIT.
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Ilepeuensv ouenounvlx cpeocme no OucCUuUnIUHe
«Texnonozus u ovopyoosanue npouzeoocme IHM u uzoenuiiy

Tabmauma 2

HaumenoBanue [IpencraBnenue
No OLIEHOYHOTO Kparkast xapakrepuctruka Oll€HOYHOT O OIIEHOYHOTO
0oC cpelcTBa CpeacTBa cpencrsa B @OC
CpeAcTBO KOHTpOJIS, OPraHM30BaHHOE Kak
crenpanbHasg —~— Oecema  IEJaroriyeckoro
VerHblii onpoc,  [paboTHHKAa ¢ 0Oy4alomuMmcs Ha  TEMBI, Bompocsr 1o
1 coOeceoBaHNe, (CBSA3aHHBIE C HM3y4aeMOW JMCIUIUIMHOW, H TeMam/paszenam
(YO) [pacCuMTaHHOE Ha BBISICHEHUE 00beMa 3HAHUN JUCIUTUINHBI

00y4aroIIerocs Mo OMpe/eIeHHOMY pa3Jeny,

reme, npobJaemMe u T.11.
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12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.

BOIIPOPCBI 110 KYPCY

«Texnonorus u odopynosanue npoussoacrs IHM u nznennii»
AJIsA CAMOMMOATOTOBKHA K CEMUHAPCKUM 3aHATUAM

MeToabl NOIy4eHUs] HUTPOCOEANHEHUM.

Ponb cepHOM KMCIIOTHI B IPOLECCE HUTPOBAHMUS.

KareropupoBanue 1o CTeneHu OMmacHOCTH 3IaHUM, T/Ie MPOBOAATCS paboThl ¢ DHM.

TexHuka 6e3onacHoctu B mpousBozacTee HI'LL.

TexHoIorus MoayYeHus MUPOKCUIIMHOBOM TOPOXOBOM MAcCCHI.

MunumanbHble 0€30MacHBIC PACCTOSHUS JJII COCEIHUX COoopykeHui. DopMmynbl Aiss pacuera
0e30MacHbBIX PAaCCTOSHUIA.

Crabwimm3anysi HUTPOIEIUTIONO03BI U €€ OCOOSHHOCTH.

TexHuka 6e30macHOCTH B Iporiecce nmpouspojcrea THT.

TexHHKa 0€30ITaCHOCTH B MPOIIECCE MTPOU3BOJICTBA HUTPOIICIUTFOIO3HI.

. OcobenHocTH IMOJIYy4CHHS ITOPO30B HA JICTYUCM U HCJICTYUCEM PACTBOPUTCIIC.
.KaTeI‘OpI/IpOBaHI/Ie 0 CTCIICHHU OIIaCHOCTH 3I[aHI/II\/JI, TAC IPOBOOATCA pa6OTI>I C OrHe- u

B3PbIBOOIIACHBIMU BEIIECTBAMHU.
HcxonHble KOMIIOHEHTBI JJI ITOJIYYEHUS HUTPOLEIUIOJIO3bI, MX CBOMCTBA M INOJAIOTOBKA K
HUTPOBAHUIO.

OcoOeHHOCTH NIEPBOM, BTOPOM U TPEThEN CTaluN HUTPOBAHUS MPOU3BOACTBA TPOTHUIIA.

TexHuka ©€30MacHOCTH B MPOIECCE MPOU3BOACTBA MOPOXOBBIX MAacc W IMepepadOTKH UX B
W3JIEIIs.

TexHomnorus nepepaboTKU OAJUITMCTUTHOM MOPOXOBOI MaccChl.

TexHonorust Noy4eHus OKTOreHa U €€ 0COOEHHOCTH.

TexHo0rHsI MPOU3BO/ICTBA HUTPOTIUIIEPHHA (MHKEKTOPHBII MeTO/T). Y paBHEHHE PEeaKLInu.
HcxoaHble KOMIOHEHTHI [yt nonydyenns TOHa, ux cBoiicTBa U MOAr0TOBKA K HUTPOBAHUIO.
Texnonorus nonydenns TOHa, ypaBHEHHE peakiun.

Texnuka 6e30macHOCTH B IIpoliecce rmpou3BoacTa TOHa.

[TonrotToBka M MOpPAJOK BBOJA KOMIIOHEHTOB B TIpOLECCE€ IMPOU3BOJCTBA OaJIIMCTUTHOMN
MMOPOXOBOW MaccChl.

XapakTepHas CTpYKTypa 3aBOJIOB OTPACIIU.

TexHOJI0rHs MOJTyYeHNsl FEKCOreHa, YPaBHEHHUE PEaKIIiu.

OCHOBBI HUTPOBaHUS APOMATHUECKUX COCAMHEHUH.

Oco0eHHOCTH HUTPALIMOHHBIX MPOLIECCOB.

TexHoorus 1noay4yeHus TpOTUIIa, ypaBHEHHUE PEaKIUH, CTalUA HUTPOBAHUS.

TexHOIOTHs MOTyYEHNsT HUTPOLIEIUIIOIO3b], YPABHEHNE PEAKIIUH.

TexHoOTHs MOTyYeHHs OAJUTMCTUTHOM MOPOXOBON MACCHI.

HcxonHbIe KOMITOHEHTHI JUIS TIOJIyYE€HHSI TEKCOTEHa, MX CBOMCTBA U MOJArOTOBKA K HUTPOBAHMIO.
TexHuka 0€30MacHOCTH B MPOLIECCE TPOU3BOJICTBA FEKCOTeHA.

HcxonHbIE KOMITOHEHTHI JUIs TIOJTYYE€HHS TPOTHIIA, UX CBOMCTBA M MIOJATOTOBKA K HUTPOBAHUIO.
Perenepanust oTpaboTaHHBIX KHCIOT, 00pa3yoLIMXCs B POLIECCE HUTPOBAHMUS.
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IIpuMepsbl IK3aMeHAUMOHHBIX 3aIaHUI 0 TUCHUIIMHE
«Texnonorus u obopynoBanune npoussoacTs IHM u uznenuii»

MHUHUCTEPCTBO HAYKH U BLICILIETO OBPA3OBAHUS
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICIIEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Uucturyt/dakyasrer DaKyJIbTET XUMUYECKON TEXHOJIOTUU U OMOTEXHOJIOTHH, kKadenpa\ieHTp
«AOuATID»

Jucnummnaa TexHomorus u obopyaoBanue mpoussoacts DHM u uznenmit

O06pa3oBarenbHas IporpaMma

Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne 1 .

1. Metoapl moayYeHUss HUTPOCOCTUHEHUM.
2. Poub cepHOIl KUCTIOTHI B IPOLIECCE HUTPOBAHUS.

YTBepikIeHO Ha 3aceqanuu Kadeapsl « 26» aBrycra 2020 r., mpotokon Ne 1 .
3aB. Kadeapoit (IUpeKTop LEHTpa) ITenepanos M.B./
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