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1. Hemnu, 3a1a4u ¥ NIaHUPYeMble Pe3yJIbTaThl 00yUeHHs 0 TUCHUILINH

K ocHoBHBIM oeisiM  OCBOCHHUA  AHWCHUIIIIMHBI «KOHCTPYKTOpCKO'TCXHOHOFI/I‘ICCKOC
o0ecrieueHne POESKTUPOBAHKS MAIIIH OTPACIIN» CIIEAYET OTHECTH:

— ¢opMuUpOBaHHE 3HAaHUH O JUHAMHYECKHX pacyerax MalluH XUMUYECKUX U
HE(TEXMMHUYECKUX TPOM3BOJCTB, OOECHEUMBAIONINX HAJCKHOCTh M CTAOMIBHOCTH PabOTHI
TEXHOJIOTHIECKOTO 000PY/I0BaHHUS;

— TMOATOTOBKA CTYICHTOB K JEATENbHOCTH B COOTBETCTBUHM C KBIU(PUKAMOHHOM
XapaKTEepUCTHKOW CIEIHMaIicTa [0 HalpaBlIeHUIO, B TOM uucie (HOPMUPOBAHHE YMEHHA
MCCIIEN0BaTh (PYyHKIIMOHUPOBAHKUE JJIEMEHTOB M Y3JIOB MAIlMH XUMHYECKUX U HEPTEXUMHUUYECKHUX
IMPOU3BOACTB, BBIIIOJIHCHUC PaCYCTOB HA MPOYHOCTD, ) KCCTKOCTh U BH6p0yCTOﬁqHBOCTB DJICMCHTOB
MAIIKH C yYE€TOM JHHAMUYECKHX HArpy30K.

K ocHoBHEIM 3aadyaM OCBOCHHSA JUCHUIIJINHBI «KOHCTPYKTOPCKO'TCXHOHOFI/I‘ICCKOC
o0ecrieueHne POESKTUPOBAHKS MAIIIH OTPACIIN CIIEAYET OTHECTH:

— OCBOCHHUC MCTOHOJIOTUH NPOBCACHUA aHaJIN3a AMHAMUWKN MAalllMH U UX IIPHUBOJIOB;

— OCBOEHHE METOIHMK ONTHMU3AMMOHHOIO TPOCKTUPOBAHMS MAIIMH XHUMHYECKUX U
Heq)TeXI/IMI/IquKI/IX ITPOU3BOACTB,

— OCBOEHHME METOJIOB PacyeTa Ha MPOYHOCTH, KECTKOCTh U BHUOPOYCTOWYMBOCTH 3JIEMEHTOB
MalyH C Y4€TOM JUHAMHUYCCKHUX HAIrpy30K.

OO0yuyenne mno  aucuuiuinHe  «KOHCTpyKTOpCKO-TEXHOJIOrMYECKoe  oOecredeHue
NPOCKTHPOBAHUS MAIIMH OTPACIIW HAINpPaBJIeHO HAa (POpMUpOBaHUE Y OOYUAIOMIMXCS CIEAYIOIINX
KOMIIETECHIINN:

Kox u HauMeHOBaHNE KOMIIETEHIIH i NHaukaTopbl 10CTHXKEHUS
KOMIIETEHIIMH
OIIK — 3 CmocoOeH BHEPSTH U OCBAaUBAThH NOIIK-3.1. 3naer cmocoObl BHEAPEHHS U
HOBOE TEXHOJIOTHYECKOE 000pyI0BaHUE OCBOCHHS HOBOT'O TEXHOJOTHYECKOTO
000pyI0BaHUS
NOIIK-3.2. IIpumenser  3HaHuUA 1O
BHEIPCHUIO u OCBOEHUIO HOBOT'O

TEXHOJIOTHYECKOT0 000py10BaHUS
NOIIK-3.3. IIpuMeHseT 3HaHUS 110 OCBOEHUIO
HOBOT'O TEXHOJIOTMYECKOT'0 000PYI0BaHUS

OIIK — 9 CriocobeH yyacTBOBaTh B NOIIK-9.1. 3naer TpeboBaHus K pazpaboTke
pa3paboTKe NPOEKTOB U3AETHH MPOEKTOB  M3ACTHA MAIIUHOCTPOCHUS H
MAaIIMHOCTPOCHUS npopuIbHOro0 000py10BaHUS
NOIIK-9.2. IIppunumaer  ygacTtue B
pa3paboTke MIPOEKTOB U3JeNni
MaITHHOCTPOCHHUS " pOPHIEHOTO
00opyaoBaHUS

NOIIK-9.3. Bnageer HaBblkamMu pa3paboTKu
MPOEKTOB  M3JEIMHA  MAIIMHOCTPOSHHUS H
poUIHLHOTO 000PYIOBAHUS

2. MecTo TMCUMILIHMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl
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Juctummmaa « KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCIIeYeHIE TPOSKTUPOBAHUS MAIITMHOTPACIII
OTHOCHUTCSI K y4eOHBIM JUCHUHUIUIMHAM 00s3aTenbHoi vactu Oioka bl «ucuumiuHbel 1 MOIyIM»
oOpa3zoBaTenbHOIl nporpammbl «KoMmbroTepHOe MPOEKTUPOBaHKE 000PYAOBAaHUS U TIPOU3BOJICTBY
HanpasneHuss 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE O0ECIeUYeHne MAIIMHOCTPOUTEIIBHBIX
IPOM3BOJICTB, KBAIM(UKAIMS (CTETIeHb) — OaKaitaBp.

OcBoenne auCHUIUIMHB  «KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OOecreueHue MPOeKTUPOBAHUS
MAaIIMH OTpaciu» B 6-M U 7-M ceMecTpe HeOOXOAMMO JUIsl OCIEAYIOUIEr0 OCBOCHUS TUCIUILINH
«KOMIBIOTEPHBIN aHAIU3 U ONTUMH3ALIMS SJIEMEHTOB KOHCTPYKLH»,« KOHCTpyHpoBaHue U pacyer
3JIEMEHTOB 000py10BaHU»,«MarepuanoBeieHue.» U «JleTaan MallluH OTpaciny.

3. CTpykTypa U coAep;KaHue QU CHUNINHbI
OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aU4€THBIX eIUHULIBI (216 JacoB).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHus

Ne Koimnuect Cemectphi
n/ Buj yueGHoii padoThl BO
n 4acoB 6 7
1 | AyanTopHble 3aHATHS 126 63 63
B ToMm unce:
1.1 | Jexuuu 54 27 27
1.2 | Cemunapckue/mpakTHIECKHe 36 18 18
3aHSATHUS
1.3 | JJaGoparopHble 3aHATHUS 36 18 18
2 | CamocTosiTe/IbHAs1 padoTa 54 27 27
B ToMm uncine:
2.1 | loknan, coobmeHue
3 | Ipome:xxkyTouHas
arrecTanus
3auet/aud.3auer/sK3aMeH IK3aMeH 9K3aMEH 9K3aMEH
Hroro 180 90 90
3.2 TemaTn4yecknii IJIaH U3y4YeHHUs TN CHUNINHBI
3.2.1. Ounas ¢popma oOyueHus
Ne Paznenbl/TeMbl TpynoeMkocTsb, yac
n/n AUCHHUIINHBI AynuTopHasi padora
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cero C aMocT
CMUHAp | aT- AT osiTel
SKIU | cxue/ 0 HIIZIC tfecxaﬂ buast
H MIpaKTU4 p pador
u 3aHATH | IOATOT
€CKHUe a
i OBKa
3aHATHUS
1.1 | Mamwuasl INIE: | U3MEIIbYCHUS 20 6 4 4 6
MaTepHaJoB
1.2 MaruHbl ¥ anmaparsl s 20 6 : : 6
pazJieJIeHUs] HEOJHOPOIHBIX CUCTEM
1.3 | CmecuTenu, MUTATENN U 103aTOPHI. 20 6 4 4 6
14 N 20 6 4 4 6
UTaTeId W  J103aTOPBl  CHIMYYHX
MaTepUaJIOB.
1.5 O6opyoBaHMe JJIsl IPECCOBAHMUSL. 20 6 4 4 6
1.6 I 20 6 4 4 6
HEKOBBIC MAIIIMHBI
1.7 Herrpudyrn 20 6 4 4 6
1.8 20 6 4 4 6
JKunkoctHble HIEHTPOOEIKHBIE
CenapaTopsl
1.9 ® . 20 6 4 4 6
WIBTPBI JUTSI )KUJIKOCTEH
Hroro | 180 54 36 36 54

3.3 CoaepxaHue TUCHUNIHHDI

Tema 1. MammHbl 1J151 U3MeJIbYEHHSI MATEPHAJIOB

Honamue o npouyecce uzmenvuenus. Xapakmepucmuku ACXOJHOTO MaTepHraa
¥ TOTOBOTO MPOAYKTA: MPOYHOCTh, XPYNKOCTh, aOpPa3uBHOCTh, KPYIHOCTh KYCKOB.
Dusuyeckue ceolicmea mMaTepuaia: BIaKHOCTb, INIOTHOCTb, OPO3HOCTh, B3PHIBO- U
M0’Kapo0e30MacHOTh, BOCIIIIAMEHSIEMOCTh U TEMIIEPATYPHI IJIaBJICHUS.

Cnocobvl  uzmenvuenus: pas3laBlIUBaHUE, pacKajblBaHUE, pa3jiaMbIBaHUE,
UCTUPaHUE, y1ap, pe3aHue, pacIMBaHUE U PA3IMYHbIE KOMOMHAIIUU 3TUX CIIOCOOOB.

Knaccugukayusa  usmenvuumenei. Jla npuHIUna — KiacCU(pUKAIMH
U3METbYUTENEH — IO KPYMHOCTH MOJTy4aeMOoro MpoAYyKTa U IO Coco0y U3MeETbUYCHUS.
JpoOUiiku ¥ MeNbHUIBI, WX KiIacCU(pUKAIUS U KOHCTPYKTHUBHBIE OCOOEHHOCTH.
[TapameTpuueckuii pacueT usMmenpunTeneil. OnpeaeneHue 3amaca MIPOYHOCTH.

Tema 2. MamIuHbI ¥ AaNNAPATHI JIA pa3eJIeHHs] HEOJHOPOAHBIX CHCTEM

MaiiHbl ¥ anmapartsbl JUisl Kiaccugukayuu Chimydnx matepuasioB. OCHOBHBIE
noustus. Kiaccudukanus MalldH MW anmapatoB Ui pa3AClICHUS ChITY4YUX
MarepuasioB  Ha  ¢pakuuu.  KOHCTPYKIIMM  TPOCEWBAIOIIMX  DJIEMEHTOB.
[Tapamerpruuecknii 1 MPOYHOCTHOM PACYETHI MAIMH W aIllapaTroB ISl pa3JIeiICHUs
HEOJTHOPOJHBIX CUCTEM.

O6opynoBanue A 6030ywiHoOU cenapayuu MaTepuanoB. Pacuer mapameTpos
CEeIapaTopos.
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Tema 3. Cmecuresiu, mMTATEJH U 103aTOPDI.

Cwmecurenu. O0mme nosnoxxkenus. OueHka kauectsa cMmecu. Kunernka npouecca
CMEUIMBAaHUA: IPOLECCHI CMEIIMBAHMS B CMECUTEISIX IEPUOJUYECKOrO0 U
HenpepbelBHOro  aeiictBud.  Knaccuukauums — cmecuTened, OCHOBaHHas  Ha
UCITOJIb30BAaHUM KOHCTPYKTMBHOM OOIIHOCTH CMECUTENEeH, HMX Ha3HAYeHUsd H
XapaKTEPHBIX 0COOCHHOCTEH PabOTHI.

[TapameTprueckuii pac4€T CMECHUTEIIEH.

Tema 4. IlutaTeu u A03aTOPHLI ChINMYYUX MAaTCPHUAJIOB.

Knaccudukanus mozaropoB u mutateneir. OOBEMHBI U BECOBOM CITOCOOBI
no3upoBanus. OlleHKa KadyecTBa J03UpoBaHuA. KOHCTpyKUMHM mnHUTaTeNed U
JI03aTOPOB: yCTpOMCTBAa 0€3 ABUXKYIErocss paboyero opraHa, YCTpPOWCTBa C
BpalaTeJIbHBIM W TOCTYNAaTeNbHBIM  JIBKEHHMEM  pabodero  oprasa.
BubponosupoBanue MarepuanoB. TeXHUYECKHE CPEICTBA JO3UPOBAHUS KHUIKO-
BSI3KUX MPOTYKTOB.

Pexomennanuu 1o BeIOOPY JO3UPOBOYHOTO O0OOPYIOBAHUS.

Tema 5. O0opynoBaHue 1Jisi MPeCCOBAHMS.

[Ipomeccbl KOMIAKTUPOBAHUS JABJICHUEM: IMIPECCOBAHME B 3aMKHYTBIX
MaTpuilax,  MPOXOJHOE  IPECCOBAHME,  TUJIPOCTATHYECKOE  IPECCOBAHMUE.
Knaccuduxkanus nmpeccoBoBro o00opy0BaHUs: 1O BUJYy MPUBOJIA; MO HAMPABICHUIO
JEUCTBYIOLIETO YCUIIUS; O crielu(UKe KOHCTPYKIIMH; IO CIIOCO0Y yIpaBJICHUS.

T'uopasnuueckue npeccvl: KOHCTPYKTUBHOE HCIOJHEHHE, MPEUMYIIECTBA U
HEJIOCTaTKH.

Kpusowunnwie npeccot (KpUBOIIUITHBIE Ta0IETOYHBIE MaluHbI). [[ukimorpamMmma
paboThl npecca. PacueT mpou3BOIUTEILHOCTH U BBIOOP MOIIIHOCTH TIPUBO/IA.

Pomopnvie npecc-asmomamuvi. ABTOMaTUYECKME U POTOPHO-KOHBEWEpPHBIE
JIMHUH.

Bankoevie npeccvi. llpeccoBanne Marepuasia B BHJIE IUIACTUH W JICHT.
['panynupoBanue IpoayKTa.

Tema 6. lllnexkoBbIe MAIIIMHBI

Knaccudukanus m o0nacTh NpUMEHEHHs UIIHEKOBbIX MamuH. [IpoxomnHoe
(3KCTPY3MOHHOE) IIHEKOBAaHUE ChIMyuyux wmatepuasioB. [lapamerpuueckuii pacuer
IIHEKOBBIX MAIIIMH.

Tema 7. HenTpugyru

Knaccudukanus rnieHTpudyr u BUIbI HIEHTPUGYTHPOBAHNS, OCHOBHBIEC TEPMUHBI
u onpenenenus. daktop pasaencHUs [IpoM3BOIUTENBHOCTh OCATUTEIBHBIX U
GUABTPYIOMHUX EHTPUPYT.

Konctpykiun  mneHTpudyr mepuoanuecKkoro  JEHCTBUSA: BEPTUKAIBHBIC
MaJIOJIUTPAKHBIE C HIDKHUM MPUBOJIOM, MASTHUKOBAs C PyYHOU BBITPY3KOW OCajKa

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
HUcn.: T.C. Jleyxuna
W] 2098248



(®Mb), wmasTHUKOBasE C HOXKEBBIM cpe3oM ocaaka (DOMJI), mnoaBecHas
camopasrpyxaromas 1eHtpudyra (PIIC), moasecHas 1eHTpudyra C HOXKEBOU
BBITpY3Koi ocaaka (PITH), ropuzoHTasibHBIe aBTOMaTH3UpOBaHHBIE (OI'H u OT'H) ¢
HOXKEBOM BBITPY3KOil ocajka, TpyouaTsie (cBepxueHtpudyru) (OTP u PTP).
[lenTpudyru HEIPEPHIBHOTO TCHCTBUS:
- NOpSIMOTOYHBIE u MPOTUBOTOYHbIC OocaJuTEeIbHbIE
EeHTPUGYTH CO IMHEKOBOU BBHITPY3K0# ocanka (OI'I u OBIII),
- (urpTpyromme neHTpUGyTru: BEPTUKAIBHBIE CO ITHEKOBOU
BhITpY3Koi ocanka (DBILI), ropuzoHTalIbHBIE CO IMTHEKOBOM BHITPY3KOM
ocaaka (®I'l), ropuzoHTaIBHBIE C MYJILCUPYIOLIEH BBITPY3KOM OcajKa
(®I'TI), Bubparmmonusie ¢ ropuzoHTadbHbIM (OBIY) nam BepTUKaIbHBIM
(®BB) pacnonoxeHueM poTopa, BEpPTUKAIbHBIE € HWHEPIHUOHHON
BBITpY3Koii ocaaka (DBN).
DHepreTUUecKuil pacuer HeHTPUDYT.

Tema 8. JKuakocTHble HEHTPOOEKHBIE CENAPATOPbLI

O6macte  mpumeHeHust  cemapaTopoB.  Kilaccuukauus — KMIKOCTHBIX
LHEHTPOOEKHBIX CEMAPATOPOB MO TEXHOJIOITMUYECKOMY HazHaueHUI0. KOHCTpyKTUBHbBIE
CXEMBbI KUAKOCTHBIX [IEHTPOOEKHBIX CENapaTOPOB PA3IMYHBIX TUIIOB U UX IPUBOJIOB.

KoHcTpyKImu cenaparopoB pa3iudHbIX THUIIOB.

OnHOKaMEpHBIM  OCBETIHIIOLNIMK  CenmapaTop NEPUOAMYECKOTO  JACHCTBHSL.
OJHOKaMEpHBIN Pa3ICIIAIONINI CEMapaTop NEPUOINIECKOTO AEHCTBUSA

MHoOrokamepHbI€ CernapaTopbl IMEPUOAMYECKOro AeHCTBUA. OCBETIAIOMUN
cemapaTop MEpPUOJUYECKOro JEWCTBUS C OTBOAOM (yrata MOJ HAOPOM.
OcBeTJISIOMMKA TapesibuaThlii CaMOpPa3rpyKAOLIUMNCA CenapaTop ¢ HENpPEepbIBHOU
COIUJIOBOM BBITPY3KOH IIIJIaMa.

TapenbuaTele  camopasrpyarolmuecs CenapaToppl € LEHTPOOEKHOU
MyJIbCUPYIOUIEH BHITPY3KOM CTYIIIEHHOTO 0CaiKa yepe3 nepudepuitHbie pa3rpy304HbIe
LIEJIA, TEPUOJMYECKH OTKPBIBAEMBIE IIPU IEPEMELIEHUU IOABUKHOTO 3JIEMEHTA
poTopa.

TapenbuaTslii OCBETISAIONIMN camopasrpyxaromuiicss cenapatop (OZIB) c
NPUHYIUTEIbHBIM TMEPEMEIIEHUEM BHYTPEHHErO TMOJBUKHOTO TOPIIHSA 3a CYEeT
naBieHuss OydepHoil »xuakoctd. CaMopasrpyXaroUUiicss poTOp C MOABUKHBIM
JHUIIEM W KJIANaHOM C M30JIMPOBAHHBIM MOPIIHEM JUIsl JABYXATAaHOW pasrpy3Ku
ocaka.

Tema 9. @PuabTPbI A/ KUAKOCTEH

O6mme nonoxkeHus, knaccudukaius GuiabTpoB. OCHOBHBIC PEKUMBI PAOOTHI
(buUILTPOB.

Konctpykiuu ¢GpuabTpoB.

Pamupiii  gunetp — mpecc. Kamepnsiit  dunsTp-npecc. PunbTp-mpecc
ABTOMATHU3UPOBAHHBIN KaMEpHbIU TUIA OITAKM. OunbTp-npecc
aBTOMaTU3UpOBaHHBIN KamepHbli THIa DAMO. Ounbrp-npecc ¢ OyMaxHOU JeHTOU
JMCTOBOTO BEPTUKAIHLHOTO (PHIBTPA C THIPOCMBIBOM OCAJIKa.
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SAdgeiikoBrie OapabaHHbIE BakyyM-(QuiabTpbl. bapabaHHbIll Bakyym-(QUIBTp ¢
Hapy>XHOW  (UIBTPYIOIIEH TMOBEPXHOCThIO. bapabaHHbI BakyyM-QUIBTp C
BHYTPEHHEHN PUIBTPYIOIIEH TOBEPXHOCTHIO

JluckoBbIi  BakyyM-puibTp. JIGHTOUHBIM BakyyM-QUIBTP €O CXOJSIIUM
nosotHoM.  KapycenbHbiii  BakyyM-¢unbTp.  JIeHTOuHBI  QuiIbTp-mpecc.
BubGpaunonusiii GuibTp.

3.4  TemaTnka ceMHHAPCKHX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/npakTHYecKHe 3aHATHS

IIpakTuyeckoe 3ansitue 1. OcHOBHBIE (U3NYECKHE CBOWCTBA, XapaKTEPUCTHKH UCXOIHBIX
MaTEepUaJOB.

IIpakTnueckoe 3ansaTue 2.IlapamMerprueckuil 1 IPOYHOCTHON pacy€Thl MAIIMH U
annaparoB IS pa3ieiIcHUs HEOQHOPOIHBIX CUCTEM.

IIpakTunyeckoe 3ansaTue 3.Knaccudukaius cMecuTeNeil, OCHOBaHHAS HA UCTIOIb30BAHUHU
KOHCTPYKTHUBHOW OOIIHOCTH CMeCUTeNel, NX Ha3HAUEHUS U XapaKTepHBbIX OCOOEHHOCTEN pabOThI.

IIpakTuyeckoe 3ansiTue 4.Kimaccudukanms 103aTOpOB U MUTATEICH.

IIpakTnueckoe 3ansiTue 5. Kinaccuduxanus npeccoBoro 060pyA0BaHus: 110 BUy IPUBOAA;
10 HANPABJICHUIO JICHCTBYIOLIETO YCHIIHS; 110 CTICHU(PHKE KOHCTPYKIMH; TIO CIIOCO0Y yIpaBJICHUSI.

IIpakTnueckoe 3ansiTue 6.Kinaccudukanys nu o61acTb NPUMEHEHUS ITHEKOBBIX MAIIMH.

IIpakTunyeckoe 3ansiTue 7.Knaccudukarys ueHTpUGyr 1 BUABI HEHTpUDYyTrupoBaHUs,
OCHOBHBIE TEPMHHBI U OIIPEIIEICHHUS.

IIpakTnueckoe 3ansaTHe 8. KOHCTpyKLIMU cenapaTOpOB pa3IuYHbIX THUIIOB.

IIpakTnuyeckoe 3ansiTue 9.KoHcTpykiuu GuibTpoB.

3.4.2. JIaGopaTopHbIe 3aHATHSA

JlaGopaTopHoe 3ansTHe 1.13yueHne HanpsKeHHO-1e(POPMHUPOBAHHOTO COCTOSIHUS
MOPOILIKOBBIX MAaTEPUAJIOB B IPECC-UHCTPYMEHTE.

JlaGopatopHoe 3ansTHe 2.0npeaencHre GU3NKO-MEXaHNIECKUX CBOMCTB MOPOIIKOBBIX
MaTepuasoB.

JlaGopatopHoe 3ansiTHe 3.113yueHne paboThl BUOPAITMOHHOTO MUTATENS U
AKCIIEPUMEHTAIbHBINA aHAJIN3 TPOU3BOIUTEIBHOCTH U KaUeCTBA MOJauu ChITy4el CpeJibl

JlabopaTopHoe 3ansitue 4./ ccnenoBanue rpaHy10MeTpHUECKOTO COCTaBa METOOM
CUTOBOI'O aHAJIN3a

JlaGopaTropHoe 3aHsATHE 5.OKCIIEPUMEHTAIBHBIA aHAJIN3 CMEIICHUS ChIITyYUX MaTEpPUaIoB
Y OLIEHKA KauecTBa MOJy4yaeMol CMECH

JlaGoparopHoe 3ansiTHe 6./13ydeHrnEe OCHOBHBIX 3aKOHOMEPHOCTEN YIJIOTHEHUS
MOPOLIKOOOpa3HbIX MaTepUaNIOB JlaBieHneM .OcHalleHue: 1a0opaTopHbIi pydHO# ruaporpecc,
METOJIMYECKHUE YKa3aHUsI K JJabopaTopHOM padoTe.

JlaGopaTopHoe 3ansTHe 7.13yuenne paboThl paMHOTO (PUIBTP-TIpecca.

JlabopaTopHoe 3ansitue 8.113yuenue padboTsl puiabTpyrouieil neHTpupyru
NEPUOANYECKOT0 AEUCTBUS C PYYHOMN BBITPY3KOM OcaKa.

JlaGopaTopHoe 3ausiTue 9.113y4eHune paboThl TapeIpbuaToOro cenaparopa.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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3.5 TemaTuka KypcoBBIX NPOEKTOB (KYpPCOBBIX padoT)
OcaaurtenpHas eHTpUQYTa CO NIHEKOBOW BBITPY3KOH OcaiKa.
TapenbyaThlil cenapaTtop HEMPEPHIBHOTO JICUCTBUA.
BubGpanumonnoe cuto

Kpuorpanyistop co 1HEKOBOI BBIFPY3KOH KPUOTPAHYII.
Bakyym-cyoimmaronnas ycranoBka BCY-1.

CmecuTenb BBICOKOBSI3KMX COCTAaBOB.

MasTHukoBas IeHTpu(yra B IpOU3BOJICTBE BUTAMHHOB
Bankoast MenbHUIIA TSI K3METbUEHHS TOMMHAMOYpa.

LN~ wWNE

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecIiedeHne

4.1  OcHoBHas JuTepatypa

1. MamuHbl 1 annapatbl XMMUYECKUX MTPOU3BOJCTB: YueOHOe mocodue /i By30B/
A.C.Tumonun, b.I".bannun, B.f.bopes, FO.U.I'yces u ap./ Ilox obuielt pegakuueit
A.C. TumonnHa.- Kanyra: U3garensctBo H.®@.boukapesoin. 2008. - 872 c.

4.2  JlonmoJHUTeJbHAsI JUTepaTypa

1. Pacuersl MammH ©  anmnaparoB XUMHUYECKUX  MPOU3BOACTB U
HedTerazonepepaboTKu (IpUMeEpHI U 3a7a4n): Yuebd. mocodue s By30B/ [loHukapos
N.N. ITonukapos C.U.,Paukosckuii C.B. - M.:Anbda-M. 2008. - 720 c.

2. IlonukapoB MN.M. Mammuubl ¥ anmaparbl XUMHYECKHUX IPOU3BOACTB U
Hedrerazomnepepadotku/ M.:Ansha-M. 2006. - 608 c.

4.3  DJaekTpoHHBIe 00pa3oBaTeIbHbIE PeCypPChl
1. He npenycMoTpeHo

4.4  JluueH3uoOHHOe W  CBOOOJHO  pacmpocTpaHsieMoe  TPOrpaMMHOe
o0ecneyeHue

1. He nmpegycmoTpenHo

45 CoBpemennbie npodeccuoHajibHble 0a3bl JAHHLIX U UHGOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI
1 . He mpexycMoTpeHo

S. MarepuajbHO-TeXHHYECKOE 00ecneyeHue

Ayautopust Juisl JEKIMOHHBIX U pakTudeckux 3aHATUi Ne4409: cToubl, cTylbs, ay JUTOpHAs
JI0OCKa, HACTEHHBIN MPOEKLIHOHHBINA 3KpaH, MyJIbTUMEAUMHBIN KOMIUIEKC (TPOEKTOp, KOMIIBIOTED).
Pabouee mecTo mpernoiaBaTensi: CTo, CTyJ (yueOHbIM KopIyc, paciooKeHHbIH 1o agpecy: 115280,
r. Mockaa, yi. ABTo3aBojickas, 1.16, ctp. 5).

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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Komnerorepusiii knacc No4408: mepcoHaabHbIE KOMIIBIOTEPHI, CTOJBI, CTYJIbs, ayJUTOPHAs
JI0CKa, HACTEHHBII NPOEKLHUOHHBINA 3KpaH, MyJbTUMEAUNHBIN KOMIUIEKC (IIPOEKTOP, KOMIIBIOTED).
Pabouee mecTo mpernogaBatess: CTod, ¢ty (y4eOHbBIH KOPITYC, pacloIoKeHHbBIN 1o aapecy: 115280,
r. Mockga, yi. ABTo3aBojickas, 1.16, ctp. 5).

Aynutopus mis nabopatopHbix paboT Ne4102: CTOdBI, CTYJbs, ayIdTOpHAs JOCKa,
HACTEHHBIN MPOCKIIMOHHBIN 3KpaH, MyJbTUMEIUUHBIN KOMIUIEKC (IPOEKTOp, KoMIbloTep). Pabouee
MECTO TpernoAaBaTess: CTOJ, CTyJ (y4eOHBIH KOPIYyC, PacrloJIOKeHHBIM 1o ampecy: 115280, r.
Mockaa, yi. ABTo3aBojckas, .16, ctp. 5)

AynuTtopus aiis 1abopatopHbix padot Ne4101: cTomsl, cTymbs, ayauTopHas gocka. Pabouee
MECTO TpEeNoaaBarels: CTON, CTya (y4eOHBIA KOPITyC, PacloIOKEeHHBIH mo ampecy: 115280, r.
Mocksa, yi. ABTO3aBojACKas, 1.16, cTp. 5)

6. MeToanyecKkue peKoMeHIaluu

6.1 MeToanuyeckue peKOMEHIAIUM /IS MPENoAaBATes 0 OPraHNu3aluu
00y4eHus1

OcCHOBHBIM TpeOOBaHHMEM K MPENOJIABAHUIO JUCLUIIMHBI SBIISETCS TBOPUECKUIA,

po0OJIEeMHO-TMAJIOTOBBIH 110AX0/1, TO3BOJISIOLINNA OBBICUTh UHTEPEC CTYAECHTOB K

COJEPKAHUIO yUEOHOr0 MaTepuaa.

Teopernueckoe U3y4eHUE OCHOBHBIX BOIIPOCOB PA3/1€I0B AUCLHUILIMHBI JT0JIKHO

3aBepUIaThCs MPAKTUUECKOW paboTOoM (BBINOIHEHNEM JIa0OPAaTOPHBIX padoOT, KypCOBOM

paboThI).

Jlns akTuBHU3aMKU y4eOHOTro npoliecca Npyu U3y4eHUH JUCHUILIUHBL 3()()EKTUBHO

IpUMEHEHHE Npe3eHTalUi 10 Pa3IMYHBIM TeMaM JIEKIIUN 1 T1a00paTOPHBIX paboT.

Jlnst mpoBenieHus 3aHATUH 1O JUCLMIIMHE CIIeAyeT UCI0Ib30BaTh CPEACTBA OOYUECHHUS:

y4eOHUKH, HTHPOPMAaLMOHHBIE pecypchl MIHTepHeTa;

CIIPaBOYHbBIE MaTepUalbl 1 HOPMAaTUBHO-TEXHUYECKYIO TOKYMEHTAIINIO;

IIPOBOAMTH IPYIIIOBBIE U MHIMBUYaJIbHbIE KOHCYJIBTAI[MH CTYAEHTOB 110 BOIIpOCaM,

BO3HHUKAIOIIUM y CTY/IEHTOB B X0JI€ UX MOATOTOBKH K TEKYIIEH U MPOMEXKYTOUHON

aTTeCTalluy 1o y4yeOHOM AMCUUIUINHE, PEKOMEH/10BaTh B TOMOIIb y4eOHBIE U JIpyTrue

MaTepuaibl, a TAKKE CIIPABOYHYIO JIUTEPATYpPy.

6.2 Meroauueckue yKa3aHusl JAJIs1 00y4aIOMIUXCSI M0 OCBOCHUIO U CIUTIMHBI

CamocrosTenbHass pabora sBisieTcs OJHMM U3 BUJOB yueOHbIX 3aHsaTuil. Llenb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE YCBOEHHE CTYAEHTaMH BOIPOCOB, PACCMaTPUBAEMBIX B
IIPOLIECCE U3YUEHHUS] TUCIUTIINHBI.

AynuTopHas caMOCTOsiTeNIbHas paboTa MO AUCHUIUIMHE BBIMOIHACTCS HA YUEOHBIX 3aHATHUSIX
IIOJ1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IPENOJABATENS U IO €T0 3aJaHUI0.

BueaynutopHas camocrosiTenbHas paboTa  BBIOJNHSETCS CTYJEHTOM IO  33JaHUIO0
npernoaaBaress, Ho 6e3 ero HermocpeACTBEHHOTO y4acTHsl.

3amaun caMOCTOSTENIbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON yueOHOM paboThl. CTYJIEHT IOJKEH caM IUIaHUPOBAaTh
CBOI0O CaMOCTOATENbHYIO paboTy, MCXOIs W3 CBOMX BO3MOXXHOCTEH M MPUOPUTETOB. ITO

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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CTUMYJIMPYET BBITIOJIHEHHE PAa0OThI, co3maeT Oosee CHOKOWHYI0 OOCTaHOBKY, YTO B HTOTE
MI0JIO’KUTEIBHO CKa3bIBAETCS HA YCBOCHUM MaTepHala;

- OCBOCHHUE COJICP>KaHUS JUCIUILINHBL,

- yriryOJieHHEe COJePKAHUS U OCO3HAHNE OCHOBHBIX MOHSATHIA JUCHUIUINHBL,

- HCIIOJIb30BaHKUE MaTepuaia, COOPaAaHHOTO U MOJTYYEHHOI'O B X0JI€ CAMOCTOSTEIbHBIX 3aHATHI
U1t 9 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buipl BHEayAMTOPHOM CaMOCTOSATEILHOM paOOTHI:

- BBIIIOJIHEHUE KYypCOBOTO IIPOEKTA;

- CaMOCTOSITENIbHOE YIIIyOJIEHHOE U3YUYEHHE OT/ICIbHBIX TEM JUCIHUILTUHBL

- MOAATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- [IOITOTOBKA K JJAOOPaTOpHBIM paboTaM.

Jis1 BBITIOTHEHUS JTF0O0TO BUAA CAMOCTOSITEILHON paboThl HEOOXOIUMO MPOUTH CIIEIYIOLIHE
STarbl:

- OTIpEJIEeJICHUE 1IETTH CAMOCTOATEIbHOMN paboThI;

- KOHKpEeTHU3allus T03HaBaTeNbHOM 3a/1a4u;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BBIOOD aJIeKBaTHOTO CII0c00a JeCTBHS, BEIyIIEero K PEIICHUIO 3a/1a4H;

- OCYILIECTBJICHHE B IPOLIECCE BBIIOJHEHUS CaMOCTOSATENbHON pabOThl CaMOKOHTPOJIS
(IPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIMOIHEHUS PAOOTHI.

1. DoH/1 OLIECHOYHBIX CPECTB
7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00yYeHUsi

ITpomesxyTouHas aTTectanus oOyyaromuxcs B GopMme sK3aMeHa IPOBOJUTCS 110 pe3ybTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl palOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OleHKa CTENeHH IOCTHXKEHHS OOYy4arolUMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB
o0yuyeHMs] 1O JAUCHUIUIMHE (MOJYJI0) IPOBOAUTCS TpenojaBareieM, BeAyIIUM 3aHATHS 110
JUCIUIUINHE (MOIYJII0) METOJIOM 3KCIEepTHOM oleHKH. [1o uToram npomexyTouyHO! aTTecTaliu 1o
JUCLHUIUIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA OTIMYHOY», «XOPOIIO», «yI0BIETBOPUTEIHHOY» WIH
«HEYJIOBJIETBOPUTEILHO.

O0s3aTenbHBIMH YCIOBUSAMH ITOATOTOBKH CTY/ICHTA K TPOMEKYTOUHOM aTTECTAlUU SIBIISIETCS
BBITNIOJTHEHHUE CTYJIEHTOM BCEX BUOB yUe€OHOMN paboThl, IPEIyCMOTPEHHBIX paboueil MporpaMMoi 1o
JucuuruinHe « KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ecTiedeHre MPOSKTUPOBAHMSI MAIlIUH OTPaCIIny

Bun pabotsl dopMa OTUETHOCTH U TEKYIIETO KOHTPOJIsS
[IpakTnueckue Odopmennsie OTYETHI (>kypHau) MPAKTUYECKUX pabor,
paboThl MPEAYCMOTPEHHBIX pabodeil MporpaMMOi IUCIMIUIMHBI C OTMETKOMN

MIpEno1aBaTelis «yIOBJIETBOPUTEIHHO/XOPOILIO/OTINIHOM, €CIu

BBITIOJTHEHBI U 0(pOpPMIIEHBI Bce PaOOTHI.

KypcoBoii npoekt Pabora cTyneHTa, BKIIOUaroas aHaIMTHYECKYT0, IpaduuecKyto 1
pacyeTHYI0 YacTH, M TNpeACTaBIsAoNIas co00i 3aKOHYEHHOE pelIeHHe
MIOCTaBJICHHOW 33J]aui B paMKaX U3y4yaeMoil TUCIUITIIMHbI

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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7.2  lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHHA

7.2.1 Ikajga oneHUBAHUS MPAKTHYECKUX PadoT

[IIkana orteHuBanus

Onucanue

HeynosnerBopurensHo

He BbimonHeHsl TpeOOBaHUS K HAMMCAHUIO M 3alIUTe MPAKTHUYECKON
paboThI: HEMpaBWIbHO odopmileHa padoTa, HEMPABUILHO MOJACUYUTAHBI
3Ha4YeHUs], He C(HOPMYJIUPOBAH BBIBOI.

Y 10BJIIETBOPUTEIILHO

BrimonHeHbI HE BCe TPEOOBAHUS K HAMMMCAHUIO U 3aIUTE MPAKTUICCKON
paboThI: HenpaBwIbHO  odopmiieHa  paboTa,  HEMpaBWIBHO
c(hopMyJIMpOBaH BBIBOJI, HO TPABUJIHLHO MOJCYUTAHBI 3HAUCHHUSI.

Xopo1io

BeimonHensl Bce TpeOoBaHMS, HO C HEJOYETaMU: HE3HAYHUTEIIbHBIC
om0k B odopMIIeHHH pabOThl, HETOYHOCTH B (POPMYIHUPOBKE
BBIBOJIOB. [IpaBHIIbHO 1O/ICUNTAHBI 3HAUYCHHS.

OTIIMYHO

Brmonaensl Bce Tpe6OBaHI/I$I K HaIlMCaHHUIO M 3alUTC HpaKTI/I‘{eCKOI;'I
paboThl: BEPHO MOJCYHMTAHBI 3HAYCHUsS, C(HOPMYJIMPOBAH BBIBO/,
co0uro1eHBI TpeboBaHMsI K 0(OPMIICHHIO.

7.2.2 lIkana KypcoBOro npoexkrTa

[IIxana orteHnBanus

Onucanue

HeynosnersopurensHo

He Brmonnun IMPOCKT B ITOJHOM OG’bCMC, HE 3HACT 3HAYNTEIHFHOM YaCTH
nporpaMMHOrO Marepuajiia, HAOIYyCKacT Cepbé?»HBIe OI_HI/I6KI/I, C
OOJIBIITNMU 3aTPYAHCHUSAMU INpUHUMACT MMPAKTUYCCKUC
KOHCTPYKTHBHBIC PCIICHUA.

Y 10BIETBOPUTEIEHO

BbInomHUI NpOeKT B MOJHOM 00BbEME, HO OCBOMJI TOJIBKO OCHOBHOM
MaTepuaid MpOrpaMMbl, JOIYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO
IMPpaBUJIbHBIC q)OpMYJ'II/IpOBKI/I, HCIBITBIBACT 3aTPYAHCHUA B IIPUHATUA
IIPAKTUYECKNX KOHCTPYKTUBHBIX PEIIEHUI.

Xopomo

BbInonHun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET MPOTrpaMMHBIN
Marepuaj, I'paMOTHO M II0 CYILIECTBY €r0 M3Jaraer, He JOIIyCKaeT
CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, BIAJIEET
HEOOXOJMMBIMH ~ YMEHMSIMM W HaBbIKAMH  NpU  IPUHATHH
KOHCTPYKTHBHBIX PEIICHUM.

OTJIINYHO

BbINONMHMWI IPOEKT B MOJHOM 00beMe, TITyOOKO M IMPOYHO OCBOMII BECh
MaTepuai MporpaMMbl OOy4YeHHSs, HCUEPIIbIBAIOIIE, MOCIEI0BATENbHO,
IrPaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer, He 3aTpyIHSAETCs C
OTBETOM IIPH U3MEHEHUH 3a/1aHus, IPaBUIIBHO 00OCHOBBIBAET IPUHSATHIE
KOHCTPYKTUBHBIE PELICHHUSI.

7.3  OueHoYHbIE CpeCTBA

7.3.1. Tekymmii KOHTPOJIb

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca

HUcn.: T.C. Jleyxuna
NJ12098248




14

7.3.1.1 Tembl npakTHYecKUX padoT no AucuuminHe «KoHcTpyKkTopcko-

TeXHOJIOTH4YecKoe o0ecriedyeHue NMPOCKTHPOBAHUA MAallIUH O0TPACIN»

TemaTuka npakTHYECKUX padOT U3JI0XKEHA B ITyHKTE 3.4.

7.3.2. IlpoMexkyTOYHAS aTTeCTAIUSA

7.3.2.1. BOl'IpOCLI K 3K3aMCHY II0 NUCHMILJIMHE «KOHCTPyKTOpCKO-TeXHO.J'IOl"I/I'{eCKOQ

olecrieyeHue NPOEKTUPOBAHUS MAIIMH OTPACI

1.

10.
11.
12.
13.
14.
15.
16.
17.

18.

O0acTh Ha3HAYEHUS U KJ'IaCCI/I(bI/IKaI_II/IH TEMI000MEHHBIX aIrrapaTos. OcHosnele [ToHsATHE O
Mpoueccce NU3MECIbUYCHHU. XapaKTepI/ICTI/IKI/I HCXOAHOT'O MaT€pHralia U TOTOBOT'O ITPOAYKTA.

Knaccudukanust u3aMeapuuTenei.
KonycHble u BankoBble 1poomin. HaznHaueHune u npuHLUI AEUCTBHUS.
MenbHHUIIB 115 TPYyOOTo MmoMora.

W3menpunTenu yJapHOTO AeHCTBUS (JI€3MHTETPATOPhI, TUCMEMOPATOPhI, BUOPALIMOHHBIE
MEJILHUIIBI).

Mamunsl ¥ annapaTsl A7 KJIacCU(PUKAIMU CHITYYHX MaTepHUasoB.
Knaccugukaius cMecutesnei Chlydyux MaTepHaoB.

[lenTpoOE)KHBIE 1 THEBMAaTHUYECKHE CMECUTEIIN CHITYYUX MaTepUaOB.
Knaccugukanus 103atopoB U UTAaTEIEH ChIITYyYMX MaTEpUasIoOB.

Jlo3aTopsl U MUTATENH C BPALAIOIIUMCS pab0YUM OPTaHOM.
Ob6opynoBanue A npeccoBaHust. Cxembl BeJIeHHs MpoLecca MPecCOBAHUS.
I'mpaBnnueckue npeccsl.

KpuBomumnHbie (3KCLHEHTPUKOBBIE) ITPECCHI.

BubpannonHoe nmpeccoBaHue.

ITpouecc BasblieBaHKs B XUMUYECKON IPOMBIIIIIEHHOCTH. BallkOBbIE MPECCHI.
PaGounit MexaHu3M pOTOPHOTO Tpecca.

ABTOMaTHYECKHE POTOPHBIE TUHUH.

PoTopHO-KOHBEWEpHBIE INHUH.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTesIbHOTO Mpoliecca
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.
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Oo0nacTe IMPUMCHCHUA IITHCKOBBIX MalllWH.
OCHOBHBIEC THITBI ITHEKOBBIX MAIIIHH.

OcHOBHBIE CTIOCOOBI IIEHTPOOEIKHOTO PA3/ICICHUS PA3IHUHBIX 110 XapaKTEPUCTHKAM
CYCIIEH3UI U AMYJIbCUI B OBICTPOBPALIAIOIINXCSA POTOPAX, OCOOCHHOCTH TOTY4aeMBbIX
IPOAYKTOB pazzeneHusi. OCOOEHHOCTH MEPUOINIECKUX U HEMPEPBIBHBIX MPOLIECCOB
HeHTpUudyrupoBaHusl.

Knaccugukanus GuiabTpyromux neperopogok GuIbTpoB A KUAKOCTH. TpeboBaHMs K
GunbTpyIomMM neperopoakam. GUIbTPOBAIEHBIC BCIOMOTAaTEIbHBIC BELIECTBA.
dunpTpyromas cpena.

KoHcTpyKIHst pOTOpa TapebyaToro OCBETISIONIET0 CaMOPa3TPyKaoIIETrocs cenaparopa ¢
MPUHYAUTEIHHBIM [IEPEMEIICHUEM BHYTPEHHETO MOABHKHOTO TIOPIIIHSA 32 CYET JaBJICHHUS
Oydepnoii xuakoctu. [IpuHiun paboThl; pexuM pabOThI ¢ YACTUYHOU Pa3rpy3Koi
[IJIAMOBOTO MTPOCTPAHCTBA.

OcHoBHBIE peXUMBI PaOOTHI KUIKOCTHBIX (DPMIBTPOB B 3aBUCUMOCTH OT allapaTypHOTO
odopMIIeHHS U crI0c00a CO3aHusl IBIXKYIIEH CHIIBI poriecca GUiIbTPOBAHUS.

OcHoOBHBIE PU3HAKH, 10 KOTOPBIM KIacCUPUIHUPYIOTCs neHTpudyru. CTpykTypa
YCIIOBHBIX 0003HaueHu eHTpudyr, pazpadorannas B HUMXNMMAIlle. Onpeaenute Tum
MPOMBINIICHHBIX LIEHTPUPYT IO CIeAYIOMUM ycIoBHBIM 0003HaueHusiM: OBb; ®M/J;
®IIH; ®BII; ®I'TT; ®BU; ®BB; PTP.

KoHcTpykuus, NpUHIHKIT IeHCTBHS U 00J1aCTh UCIIOIB30BaHUS PAMHBIX (PUIIBTP-IIPECCOB
nepuoIn4eckoro jneiicreus. Pabounit nuki ¢puiisTpa.

dusnueckuil cMbIca GakTopa pasz/ieNeHust IPUMEHUTENBHO K HEHTPOOSKHOMY pa3IesIeHUIO
CYCIIEH3UI WM dMYJIbCUI. B 4eM MpuHIMNMAIbHAs pa3HULIA MEXy NPOoLieccaMu
LIEHTPOOEIKHOTO OCBETJICHUS U LIEHTPOOEKHOTOo paszseneHus. [louemy neHTpobOexHoe
OCBETJIEHUE CYCIIEH3UI OCYIIECTBISAETCS B OCATUTEIbHBIX, @ HE B (DMIBTPYIOIIHUX

ueHTpudyrax?

Knaccugukarus ¢uinbtpos, kputepuu kinaccudukanuu. CocTaBIsioLe BpeMeH! pabodero
[IUKJIa (UIBTPOB NEPUOIUUECKOTO JEHCTBUS.

KoHcTpykius, npuHIHKI IEHCTBHS U 00JIaCTh UCHOIb30BaHus LieHTpudyr ®Mb, OI'H.
[TosicHuTe MpUHLMT EHCTBUS HEHTPOOESKHBIX MyDT U THAPOMY(T.

KoHcTpykuus, NpUHIKI TEHCTBUS U 00JIACTh UCHOIB30BAHUS KAMEPHBIX (PUIIBTP-TIPECCOB
NepuoIM4ecKoro jeiicteus. Pabounit nuki ¢puiibTpa.

[Tpuniun paboThl poTopa caMopasrpy’KaroIierocs cernaparopa ¢ HeHTPOOSKHOM
MyJIbCUPYIOLIEH BBITPY3KO# ocasika (1o cxeme). CriocoObl OTKPBITHSL Pa3TPy30UHBIX LIeeit
U MX 3aKPBITHSL.
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KoHcTpyKITHs, TPUHITUT AEHUCTBUS U 00JIACTh UCIIOJIB30BAHUS JTUCTOBBIX (PUIIHTPOB
MIePUOIUYECKOTO JICHCTBHS, padOTAIOIIMX MO/ 1aBiieHueM. Pabounii ki ¢puiabTpa.

TapenbuaTeie caMOpasrpy>KarOIIMECs CEMapaTopbl ¢ IEHTPOOSKHOM MyTLCUPYIOIICH
BBITPY3KOU CTYIIEHHOTO OCajKa uepe3 nepudepuitHbie pa3rpy309HbIe MU, TEPUOIUUECKH
OTKPBIBAEMbIC NP OCEBOM TEPEMEIICHUH ITOIBUYKHOTO JIEMEHTa pOTOpa.
[IpuHIMIIHATBEHBIE CXEMBI POTOPOB: C HAPYKHBIM MOPIIIHEM, C BHYTPEHHUM MOPIITHEM
(MOBMKHBIM JHUIIIEM).

KoHcTpyKIust, MPUHIIAT IEHCTBHSI U 00JIACTH HCIOIB30BaHUS (UIIBTP-IIPECCOB TUTIA
OITAKM. Pabouwii nuki GpuibTpa.

KoHcTpyKInu poTOpOB OCBETIIAIOMIUX TapEIbUaThIX CAMOPA3TPy KAIOIIUXCS CEMapaTopoB C
HENPEPHIBHON COIJIOBOM BBITPY3KOM 1TamMa. XapakTep ABMKEHUS YaCTUIL JUCTIEPCHOM
(da3bl B MEXKTapesIbuaToM MIPOCTPAHCTBE poTopa cenaparopa. [Ipunumn nercTBus
HAIOPHOTO JIUCKA JUISI OTBOJAA OCBETIICHHOTO (pyrara.

KoHcTpyKuus, IpUHLIKI IEHCTBHSI U 00JIaCTh UCIOIb30BaHUS SUEHKOBBIX OapaOaHHbIX
BaKyyM-QrIbTpoB. OUIBTPHI ¢ HAPYKHOW (PUITBTPYIONIEH TOBEPXHOCTHIO M (PUIBTPHI CO
CXOJIAIIUM ITOJIOTHOM.

KoHcTpyKIns MHOTOKaMepHOT0 OCBETIISIOILETO cernaparopa NepuoanYecKoro AeHCTBU ¢
LWIMHJIPUYECKUMHU BCTaBKaMM, BO3MO>KHOCTh MCIIOJIb30BaHMsI ceraparopa Jist
KJIaccu(pUKaUK CyCIIeH3U) TI0 pa3MepaM 4acTHIl.

KoHcTpyKkuust, mpuHIKI IEHCTBHS U 00JIACTh UCIIOIB30BAHUS JICHTOYHBIX BAKyyM-
¢GbunbTpoB. JIeHTOUHBIN QUIBTP CO CXOIAIIUM MOJOTHOM. JIGHTOUHBINA QUIBTP C
(GuIbTPOBAIILHOMN TKaHBIO, 3aKPEIUIEHHON Ha OBEPXHOCTH PE3UHOBOM JIPEHAKHOM JIEHTHI,
YCTPOWCTBO TaKOW JPEHAKHOMW JICHTHI.

Oco0eHHOCTH KOHCTPYKUUMN, MPUHIUI AEUCTBUS U 00JIaCTh NCIIOJIB30BaHUS IIOJIBECHBIX
HeHTpU(dyr ¢ BEpXHUM IPUBOJOM U HIDXKHEW BBITPY3KOil ocaaka. Koncrpykuus y3na
ITOIBECKH, CUCTEMA CMAa3KH I1ap TPEHUsI B y3JI€ IMOJBECKHU pOTOpA.

KoHcTpykunu BepxHel 1 HUKHEH onop poTopoB TpyOuaThix HeHTpudyr.Cucrema cMazku
onop.KoHcTpyKTHBHBIE CIOCOOBI YMEHBIIEHUS )KECTKOCTH OIOP.

KoHcTpyKInr pOTOPOB OCBETIAIONINX U PA3ACIAIOMIMX OJHOKAMEPHBIX CENapaTopoB
nepuoanydeckoro aevcteus. [punuun tpéxdasHoro pazaeneHus.

TpyOuateie pazaenuTenbHble CBEpXLUEHTpU(YTH, Ha3HaueHHE, 00JacTb NMPUMEHEHUS,
0c00EHHOCTH KOHCTPYKIMH. CxeMa npoliecca pa3feeHus SMYIbCHIA B Pa3IeINTEIIbHOM
porope. KoadduuneHT cenapanuu u ero npakTUYecKue 3Ha4eHus1, 00eCeunBaroye
BO3MOKHOCTb Pa3JEJICHUS IMYJIbCHM.

OcHoBHbIE CIOCOOBI LIEHTPOOEKHOTO pa3AeeHUs pa3InYHbIX 110 XapaKTEPUCTUKAM
CYCIIEH3HI U AMYJIbCUI B OBICTPOBPALIAIOIINXCS POTOPAX, OCOOEHHOCTH MOTYyYaeMbIX
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NPOAYKTOB pazzeneHusi. OCOOEHHOCTH MEPUOINIECKUX U HEMPEPBIBHBIX MPOLIECCOB
HeHTpUuyrupoBaHusl.

KoHCcTpyKIust, MPUHIIKIT ISHCTBHSI U 00JIACTH MCIIOJIB30BAHUS KapyCEIbHBIX BaKyyM-
(bUIBTPOB.

Oco0eHHOCTH KOHCTPYKUUN, MPUHIUI AEUCTBUS U 00JIaCTh UCIIOJIB30BaHUS MasSTHUKOBBIX
neHTpudyr ¢ HUWKHUM MPUBOIOM. OCHOBHBIE CLIOCOOBI YJAJICHUS OCaJlKa U3 POTOPOB
ueHTpudyr storo Tuna. OCO6GEHHOCTH MHOTOCKOPOCTHOTO MPUBO/Ia MasTHUKOBBIX

HEeHTPUYT.
KoHcTpyKIust, MPUHIAT IEHCTBHS U 00JIACTH MCIIOJIH30BAHMUS JIUCKOBBIX BaKyyM-(DHUIBTPOB.

Oco0eHHOCTH KOHCTPYKITUH, IPUHIIMIT JEHCTBYS U 00JIACTh MCIIOb30BAHHUS
TOPU30HTAIIBHBIX ABTOMATU3HPOBAHHBIX IIEHTPUQYT C HOKEBOU BBITPY3KOH OcaaKa, UX
OCHOBHOE€ OTJINYHUE OT APYTUX TUIOB HEHTPUDYT NEPUOANUECKOTO JeicTBUSA. OCOOCHHOCTH
MPUBOJIA KPYITHOTOHHAXXHBIX LIEHTPUPYT 3TOTO THIIA.

KOHCTPYKI_II/IH, 1810)5850005001 I[eﬁCTBHﬂ 1 00J1aCTh UCIOJIH30BaHM JEHTOYHBIX q)HHLTp'HpeCCOB.

OcHoOBHBIE CTIOCOOBI YIQJICHUS 0CaIKa U3 POTOPOB TOPH3OHTAIBHBIX ABTOMATU3UPOBAHHBIX
HeHTpU(dyr ¢ HO’KEBOH BBITPY3KOI OcajKa.

KoHcTpyKuust, mpUHIHKI IEHCTBHS U 00JIACTh UCIIOJIB30BAHUS BUOPAIIMOHHBIX (DUIIBTPOB.

Oco0eHHOCTH KOHCTPYKUUN, IPUHIUI AEUCTBUS U 00JIaCTh UCIIOJIb30BaHUS BEPTUKAIBHBIX
GUIbTPYIOMUX HEHTPUPYT HENPEPHIBHOTO JAEUCTBUS CO ITHEKOBOM BBHITPY3KOH OCajKa.

KoHncTpykuus, npuHIun AedcTBUS U 001aCcTh HCIOIB30BaHUs JIEHTOUHBIX (PUIIBTP-TIPECCOB.
Croco0bI IpeABAPUTENHHOTO YKPYITHEHUS YaCTHI] JUCTIEPCHOMN (ha3bl CyCIIEH3HH,
(GUIbTpyEeMbIX Ha JIEHTOUHBIX (QUIIBTP-TIpECcax.

Oco6eHHOCTH KOHCTPYKIIUM, TPUHITUTT JCHCTBUS U 00JIACTh UCIIOJIH30BAHUS
TOPU3OHTAIBHBIX (PHIBTPYIONIUX HEHTPUPYT HEMPEPHIBHOTO JACHCTBHUSA CO IIIHEKOBOM
BBITPY3KOM Ocajka.

Knaccudukanust puinbTpoB, kputepun kiaaccupuxauu. CocTaBsONINEe BpeMEHH pabouero
UKJIa QUIBTPOB MEPUOJNYECKOTO AEHCTBHUSL.

['opuzoHTanmbHBIC GUIBTPYIOMINE HEHTPUDYTH HEMTPEPHIBHOTO NEHCTBUS C MYJIbCUPYOIIEH
BBITPY3KO# ocagka. OTHOKAacKaHbIe 1 MHOTOKAacKaaHble IeHTpUyru. CBsI3b MEXKITY
TOJIIIMHOM CJI0SI OCaJIKa B pOTOPE, €ro JUIMHON U CBOMCTBAMHU OCAJIKa.

TpyOuaTbie OCBETISAIONINE CBEPXIICHTPU(DYTH, HA3HAYCHHE, 001aCTh IPUMEHEHHSI,
0COOEHHOCTH KOHCTPYKIMH. CXeMa mpoliecca HEHTPOOESKHOTO pa3/IeIeHHs B OCBETIISIONIEM
porope.
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