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1. Henn, 3a1a4M ¥ IVIAaHUPYEMbIe Pe3yJIbTaThl 00y4eHHS M0 M CUHUILINH

K ocHoBHBIM neisiM  OCBOCHHUA  AHWCHUIIIIMHBI «KOHCTPYKTOpCKO-TCXHOHOFI/I‘ICCKOG
o0ecrieueHne POESKTUPOBAHKS MAIIIH OTPACIIN» CIIEAYET OTHECTH:

— ¢opMUpOBaHHE 3HAHWH O JUHAMHYECKHMX pacyerax MalluH XUMUYECKUX U
HE(TEXMMUYECKMX TPOM3BOJICTB, OOECIEUMBAIONINX HAJCKHOCTh M CTAOMIBHOCTH PabOThI
TEXHOJIOTHIECKOTO 000PY/I0BaHHUS;

— TMOATOTOBKA CTYICHTOB K JEATENbHOCTH B COOTBETCTBUHM C KBaJIU(PUKAMOHHOM
XapaKTePUCTUKOW CIEIHMaINCcTa [0 HalpaBlIeHUIO, B TOM uYucie (HOPMUPOBAHHE YMEHHMH
MCCIIEN0BaTh (PYyHKIIMOHUPOBAHKUE JIEMEHTOB M Y3JI0B MAIIMH XUMHYECKHX W HEPTEXMMUYCCKHX
IMPOU3BOACTB, BBIIIOJIHCHUC PACYCTOB HAa IMMPOYHOCTb, ) KCCTKOCTh U BI/I6pOYCTOI\/JILII/IBOCTB 3JIEMECHTOB
MAIIKH C yY€TOM JHHAMUYECKHX HArpy30K.

K ocHoBHEIM 3aadyaM OCBOCHHSA JUCHUIIJINHBI «KOHCTPYKTOpCKO-TCXHOHOFI/I‘ICCKOC
o0ecrieueHre POSKTUPOBAHUS MAIIIMH OTPACIIN» CIEAYET OTHECTH:

— OCBOCHHUC MCTOHOJIOTUH NPOBCACHUA aHaJIN3a AMHAMUWKN MAalllUH U UX IIPHUBOJIOB,

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

— OCBOEHHME METOJIOB PacyeTa Ha MPOYHOCTh, JKECTKOCTh U BUOPOYCTONYUBOCTH HJIEMEHTOB
MalyH C Y4€TOM JUHAMHUYCCKHUX HAIrpy30K.

OO0yuyenne no  aucuuiuinHe  «KOHCTpyKTOpCKO-TEXHOJIOTHMYECKOe  oOecredeHue
NPOCKTHPOBAHUS MAIIMH OTPACIIW» HAINPaBJIeHO HAa (POpPMUpOBaHUE Y OOYUAIOMIMXCS CIEAYIOLINX
KOMIIETECHIINN:

Kox u HauMeHOBaHNE KOMIIETEHIIH i NHauKaTopbl 10CTHKEHUS
KOMIIETEHIIMH
OIIK — 3 CmiocoOeH BHEPSTH U OCBAaUBAThH NOIIK-3.1. 3naer cmocoObl BHEAPEHHUS U
HOBOE€ TEXHOJIOTHYECKOEe 000py10BaHUE OCBOCHHS HOBOT'O TEXHOJOTHYECKOTO
000pyI0BaHUS
NOIIK-3.2. IIpumenser  3HaHUA 1O
BHEIPCHUIO u OCBOEHUIO HOBOT'O

TEXHOJIOTUYECKOT0 000py10BaHHS
NOIIK-3.3. IIpuMeHseT 3HaHUS 110 OCBOEHUIO
HOBOT'O TEXHOJIOTMYECKOT'0 000PY0BaHUS

OIIK — 9 CriocobeH yyacTBOBaTh B NOIIK-9.1. 3naer TpeboBaHus K pazpaboTke
pa3paboTKe NPOEKTOB U3AEIHM MPOEKTOB  M3JENUA MAIIMHOCTPOCHHUS H
MalIMHOCTPOEHUS npoduIbHOro 000py10BaHUS
NOIIK-9.2. IIppunumaer  ygactue B
pa3paboTke IIPOEKTOB 17631 (01207
MalIMHOCTPOEHUS u npoduUIBLHOTO
00opyaoBaHUS

NOIIK-9.3. Bnageer HaBbIkaMu pa3paboOTKu
MPOEKTOB  M3JEIMHA  MAIIMHOCTPOEHUS H
poUIHLHOTO 000PYIOBAHUS

2. MecTOo TMCUMILIHUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
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Jucuummmna « KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCTIeYeHHE MPOSKTUPOBAHUS MAIIIMHOTPACIIN
OTHOCHUTCSI K y4eOHBIM JUCHHUIUIMHAM oOs3arenbHoi yactu Onoka bl «/lucuumimuel 1 Momgymm»
oOpa3oBaTenbHOll mporpaMMbl «CpencTBa aBTOMaTU3alMy U 0a3bl JaHHBIX JIJIS MPOEKTHPOBAHUS
TEXHOJIOTMYECKUX Mpou3BOACTB» HampasieHus 15.03.05 KoHCTpyKTOpPCKO-TEXHOIOTUYECKOE
o0ecrieyeHne MalMHOCTPOUTEIbHBIX TPOU3BOJICTB, KBATU(UKAIHS (CTENeHb) — OaKaiaBp.
OcBoenne auCHUIUIMHB  «KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OOecreueHue MPOEKTUPOBAHUS
MAaIIMH OTpaciu» B 7-M U 8-M ceMecTpe HeOOXOAMMO JUIsl OCIEAYIOUIEr0 OCBOCHUS TUCIUILINH
«KOMIBIOTEPHBIN aHAIW3 U ONTUMH3ALIMS SJIEMEHTOB KOHCTPYKLHi,« KOHCTpyHpoBaHue u pacyer
AJIEMEHTOB 000py10BaHU»,«MarepuanoBeeHue.» U «JleTaan MallluH OTpaciny.

3. CTpykTypa u coaep:KaHue QM CHUNIMHBI
OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aU4€THBIX eIUHUILIBI (216 JacoB).

3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH

3.1.1. OuHo-3a04yHas popMa oOyueHus

Ne Kosmuect CemectphI
n/ Buj yueGHoii padoThl BO
n 4acoB 7 8
1 | AyauTopHble 3aHATHS 126 63 63
B TtoMm unce:
1.1 | JIexuun 36 18 18
1.2 | CeMunapckue/mpakTHuecKue 36 18 18
3aHSITHS
1.3 | JlTaGopaTopHble 3aHITHS 54 27 27
2 | CamocTosiTenbHas padoTa 90 45 45
B ToMm uncrne:
2.1 | doknan, cooOrieHne
3 | IIpomexyTouHas
arrecTanus
3auet/aud.3auer/sK3aMeH IK3aMeH 9K3aMEH 9K3aMEH
Hroro 216 108 108
3.2 TeMaTHyeCKHH IUIAH U3YYEeHUA IUCHUILIHHBI
3.2.1. Ounas-3aouyHas hopma oOydIEeHHS
Ne Pa3nesbl/TemMmbl TpyroemkocTsb, yac
n/n JMCIMILTHHBI AynutopHas paGora
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cero C aMocT
CMUHAp | aT- AT osiTe
SKIU | cxue/ 0 Hl;e tfeCKaﬂ buast
H MIpaKTU4 p pador
u 3aHSTH | IOATOT
€CKHUe a
s OBKa
3aHATHS
1.1 MamuHbl JUISE U3MEJIbUYCHUS 24 4 4 6 10
MaTepHaJOB
1.2 MaiuHsel ¥ annapartsl AJis 24 : 4 6 10
pazJieJIeHUs] HEOHOPOIHBIX CUCTEM
1.3 Cmecurenu, MUTaTEIN U J03aTOPbI. 24 4 6 10
1.4 N 24 4 4 10
UTaTeId W  J103aTOPBl  CHIMYYHX
MaTepHaJIOB.
1.5 O6opyoBaHue JJIsl TPECCOBAHMUSL. 24 4 4 6 10
1.6 I 24 4 4 6 10
HEKOBBIC MAIIIMHBI
1.7 Herrpudyrn 24 4 4 6 10
1.8 24 4 4 6 10
JKunkoctHble LIEHTPOOEIKHBIE
cenapaTropsl
1.9 ® . 24 4 4 6 10
WIBTPBI JUTSI )KUJIKOCTEH
Hroro | 216 36 36 54 90

3.3 Copep:xkaHue TMCUMILTHHBI

Tema 1. MammHbl 1J151 U3MeJIbYEHUSI MATEPHAJIOB

Honamue o npouyecce uzmenvuenus. Xapakmepucmuku ACXOJHOTO MaTepraa
U TOTOBOT'O MPOAYKTA: MPOYHOCTh, XPYIMKOCTh, aOpPa3uBHOCTh, KPYITHOCTh KYCKOB.
QDusuyeckue ceolicmea mMaTepuaia: BIaKHOCTb, INIOTHOCTb, IOPO3HOCTh, B3PBIBO- U
M0’Kapo0e30MacHOTh, BOCIIIIAMEHSIEMOCTh U TEMIIEPATYPhI IJIaBJICHUS.

Cnocobvl  uzmenvuenus: pas3laBlIUBaHUE, pacKajblBaHUE, pa3jiaMbIBaHUE,
UCTUPaHUE, yIap, pe3aHne, paciIiMBaHUE U PA3IMYHbIe KOMOMHAIIUU 3TUX CTIOCOOOB.

Knaccugukayusa  usmenvuumenei. Jla npuHIUna — KiacCUpUKAIMH
U3MEIbYUTENEH — IO KPYMHOCTH MOJTy4aeMOro MPOAYKTa U IO CIOCO0Y U3MEJIbUCHHUS.
JpoOUiiku ¥ MeNbHUIBI, WX KiIacCUpUKAIUS U KOHCTPYKTHUBHBIE OCOOEHHOCTH.
[TapameTpuueckuii pacueT uzMmenbunTeneit. OnpeaesieHue 3amnaca MPoOYHOCTH.

Tema 2. MamInHbI ¥ AaNNAPATHI JIA pa3eJIeHHs] HEOJHOPOAHBIX CHCTEM

MaiivHsl ¥ anmapartsbl JUisl Kiaccugukayuu Chimydnx matepuayioB. OCHOBHBIE
noustus. Kiaccudukanus MalldH MW anmapatoB JUIsS  pa3AClICHUS  ChITY4YUX
MartepuasioB  Ha  ¢pakuuu.  KOHCTPYKIIMM  TPOCEUBAIONIMX  AJIEMEHTOB.
[Tapamerpryecknii 1 NPOYHOCTHOM PACYETHI MAIIMH W aIllapaTroB ISl pa3JIeiICHUs
HEOJTHOPOJHBIX CUCTEM.

ObopynoBanue A 8030ywiHOU cenapayuu MaTtepuanoB. Pacuer mapameTpos
CEeIapaTopos.
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Tema 3. Cmecuresiu, NMTATEH U 1032TOPHI.

Cwmecurenu. O0mme nonoxenus. OneHka kauectsa cmecu. Kunetuka nporecca
CMEUIMBAHUA: IIPOLECCHl CMEIIMBAHMS B CMECUTEISIX IEPUOJUYECKOrO0 U
HenpepbelBHOro  aeiictBusd.  Knaccudukauums — cmecuTened, OCHOBaHHas  Ha
WCITOJIb30BAaHUM KOHCTPYKTUBHOM OOIIHOCTHM CMECUTENEH, HMX Ha3HAYeHUs U
XapaKTEPHBIX 0COOCHHOCTEH PabOTHI.

[TapameTprueckuii pac4€T CMECHUTEIIEH.

Tema 4. IlutaTeau u A03aTOPLI ChINMYYUX MAaTCPHAJIOB.

Knaccudukanus mozaropoB u mutateneir. OOBEMHBIH W BECOBOM CITOCOOBI
no3upoBanus. OlleHKa KadyecTBa J03upoBaHuA. KOHCTpyKUMHM mnHUTaTeNnedl U
JI03aTOPOB: yCTpOMCTBAa 0€3 ABMXKYILIErocss paboyero opraHa, YCTPOMCTBa C
BpaliaTeJIbHbIM W TOCTYNAaTeNbHBIM  JIBHKEHHMEM  pabodero  oprasa.
BubponosupoBanue MarepuanoB. TeXHUYECKHE CPEICTBA JO3UPOBAHUS KHUIKO-
BSI3KUX MPOTYKTOB.

Pexomennanuu 1o BeIOOPY JO3UPOBOYHOTO O0OOPYIOBAHUS.

Tema 5. O0opynoBaHue 1Jisi NIPECCOBAHUS.

[Ipomeccbl KOMIAKTUPOBAHUS JABJICHUEM: IIPECCOBAHME B 3aMKHYTBIX
MaTpullax,  MPOXOJHOE  IPECCOBAHME,  TUJIPOCTATHYECKOE  IPECCOBAHMUE.
Knaccuduxanysi mpeccoBOoBro o00py0BaHUs: 1O BUJY MPUBOJIA; MO HAMPABICHUIO
JEUCTBYIOLIETO YCUIIUS; 1O crielu(UKe KOHCTPYKIIMH; IO CIIOCO0Y yIIpaBIICHUS.

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

Kpusowunnwie npeccot (KpUBOIIUITHBIE Ta0IeTOYHBIE MauHbI). [[ukmorpamMmma
paboTel npecca. PacueT mpou3BOIUTEILHOCTH U BBIOOP MOIIIHOCTH TIPUBO/IA.

Pomopnvie npecc-asmomamvi. ABTOMAaTUYECKUE U POTOPHO-KOHBEWEPHBIE
JIMHUH.

Bankoevie npeccvi. llpeccoBaHne Marepuasia B BHJIE IUIACTUH W JICHT.
['panynupoBaHue IpoayKTa.

Tema 6. lllnexkoBbIe MAIIIMHBI

Knaccudukanusa m o0nacTh NpUMEHEHHs UIIHEKOBbIX MamuH. [IpoxomnHoe
(3KCTPY3MOHHOE) NIHEKOBAaHUE ChIMyuynx MartepuanoB. [lapamerpuueckuii pacuer
IIHEKOBBIX MAIIIMH.

Tema 7. HenTpugyru

Knaccudukanys neHTpudyr u BHIbI HIEHTPUGYTHPOBAHNS, OCHOBHBIEC TEPMUHBI
u onpenenenus. Daktop pasaencHUs [IpoM3BOIUTENBHOCTh OCATUTEIBHBIX U
GUIBTPYIOMUX EHTPUPYT.

Konctpykiun  neHTpudyr mepuoanueckoro  JCHCTBUSA: BEPTUKAIBHBIE
MaJIOJIUTPAKHBIE C HIDKHUM MPUBOJIOM, MATHHUKOBAs C PYYHOU BBITPY3KOW OCajKa
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(®MB), wmasTHUKOBasE C HOXKEBBIM cpe3oM ocaaka (DPM]JI), mnoaBecHas
camopasrpyxaromas 1eHtpudyra (PIIC), moasecHas 1eHTpudyra C HOXKEBOU
BBITpY3Kor ocaaka (PITH), ropuzoHTabHBIE aBTOMaTH3UpOBaHHBIE (OI'H u OT'H) ¢
HOKEBOM BBITPY3KOHl ocanka, TpyouaTsie (cBepxuentpudyru) (OTP u PTP).
[lenTpudyru HEIPEPHIBHOTO TCHCTBUS:
-  NOpSIMOTOYHBIE u MPOTUBOTOYHbIC OoCaJuTEIbHbIC
IEeHTPUGYTH CO IMHEKOBOU BHITPY3K0# ocanka (OI' u OBIII),
- (upTpyromue neHTpUGYIu: BEPTUKAIBHBIE CO ITHEKOBOM
BBITpY3Ko ocanka (DBILI), ropuzoHTaNbHBIE CO MTHEKOBOM BBITPY3KOU
ocaaka (®I'l), ropuzoHTaIBHBIE C MYJILCUPYIOLIEH BBITPY3KOM Ocajka
(®I'TI), Bubparmonusie ¢ ropuzonTadbHbIM (OBIY) nam BepTUKaIbHBIM
(®BB) pacnonoxkeHueM poTopa, BEPTUKAIbHBIE € HWHEPIHUOHHON
BBITpY3Koii ocanka (DBN).
DHepreTUUecKuil pacuer HeHTPUQYT.

Tema 8. /KuakocTHble HEHTPOOEKHBIE CENAPATOPBI

O6macte  mpumeHeHust  cemnapaTopoB.  Kilaccuukanus — KMIKOCTHBIX
LHEHTPOOEKHBIX CEMAPATOPOB MO TEXHOJIOTMYECKOMY HazHaueHut0. KOHCTpyKTHBHBIE
CXEMBbI KUJAKOCTHBIX [IEHTPOOEKHBIX CENapaTOPOB PA3IMYHBIX TUIIOB U UX IPUBOJIOB.

KoHcTpyKImu cenaparopoB pa3indHbIX THUIIOB.

OnHOKaMEpHBIM  OCBETIHIIONIMK  CenmapaTop NEPUOAMYECKOTO  JACHCTBHS.
OHOKaMEPHBIN Pa3ICIIAIONINI CEMapaTop NEPUOINIECKOTO AEHCTBUSA

MHoOrokamMepHble CcernapaTopbl IMEPUOAHYECKOro AeicTBUA. OCBETIISIIONMI
cemapaTop IEpPUOJUYECKOro JEWCTBUS C OTBOAOM (yrata MOJ HAMOPOM.
OcBeTISIONMMKA TapesbuaThlid CaMOpPa3rpPyKAOLIUMNCA CEenapaTop ¢ HENpPEepbIBHOU
COIUIOBOM BBITPY3KOH IIIJIaMa.

TapenbuaTeie  camopasrpyaroluecs CcemapaToppl € LEHTPOOEKHON
MyJIbCUPYIOUIEH BHITPY3KOM CTYIIIEHHOTO 0CaiKa yepe3 nepudepuitHbie pa3rpy304HbIe
LIEJIA, TEPUOJMYECKH OTKPBIBAEMBIE IIPU IEPEMELIEHUU IOABUKHOTO 3JIEMEHTA
poTopa.

TapenbuaTslii OCBETISIONIMN camopasrpyxaromuiicss cenapatop (OZIB) c
NPUHYIUTEIbHBIM TMEPEMEIICHUEM BHYTPEHHErO TMOJBUKHOIO TMOPIIHA 33 CYET
naBneHuss OydepHoil »xuakoctd. CaMopasrpyXaroUMics poTop C MOABUKHBIM
JHUIIEM W KJIANaHOM C M30JIMPOBAHHBIM MOPIIHEM JUIsl JABYXATAallHOM pa3rpy3Ku
ocaKa.

Tema 9. @PuabTPbI A/ KUAKOCTEH

O6mme nonoxkeHusi, knaccudukaius GuabTpoB. OCHOBHBIC PEKUMBI PAOOTHI
buUILTPOB.

Koncrpykiuu ¢GpuabTpoB.

Pamupiii  gunetp — mpecc. Kamepnsiit  dunsTp-npecc. PunbTp-mpecc
ABTOMATHU3UPOBAHHBIN KaMEpHBIU TUIA OITAKM. OuinbTp-npecc
aBTOMaTU3UpOBaHHBIN KamepHbld THIa DAMO. Ounbrp-npecc ¢ OyMaxHOU JEHTOU
JMCTOBOTO BEPTUKAILHOTO (PHIIBTPA C THAPOCMBIBOM OCAIKA.
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SugeiikoBbie OapabaHHbIE BakyyM-(QuiabTpbl. bapabaHHbIll Bakyym-(QUIBTp €
Hapy>XHOW  (QUIBTPYIOIIEH TMOBEPXHOCThIO. bapaGanHbIi BakyyM-GUIBTp C
BHYTPEHHEHN PUIBTPYIOIIEH TOBEPXHOCTHIO

JluckoBbIi  BakyyM-puibTp. JIEHTOUHBIM BakyyM-QUIBTP CO CXOJSIIUM
nosotHoM.  KapycenbHbiii  BakyyM-¢unbTp.  JIeHTOUHBIM  QuiIbTp-mpecc.
BuGpaunonusiii GpuibTp.

3.4 TemaTnka ceMMHAPCKUX/NPAKTHYECKHUX H JIa0OPaTOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHYecKHe 3aHATHS

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

IIpakTnueckoe 3anaTue 2.IlapamMerprueckuii 1 IPOYHOCTHON pacy€Thl MAIIMH U
annaparoB I pa3ieiIcHUs HEOQHOPOIHBIX CUCTEM.

IIpakTnyeckoe 3ansaTue 3.Knaccudukaius cMecuTeNeil, OCHOBaHHAS HA UCTIOJIb30BAHUU
KOHCTPYKTHUBHOW OOIIIHOCTH CMECUTEIeH, UX Ha3HAYEeHUs M XapaKTEePHbIX 0COOEHHOCTEH pabOTHI.

IpakTuyeckoe 3ansiTue 4.Kimaccuduxanus 103aTOpOB U MUTATEICH.

IIpakTnueckoe 3ansiTue 5. Kinaccuduxanus npeccoBoro 0600pyA0BaHus: 110 BUy IPUBOAA;
10 HANPABJICHUIO JICHCTBYIOLIETO YCHIIHS; 110 CTICHU(PHKE KOHCTPYKIMH; TIO CIIOCO0Y yIpaBICHUSI.

IIpakTnueckoe 3ansiTue 6.Kinaccudukaiys u o61acTb IPUMEHEHUS ITHEKOBBIX MAIIMH.

IIpakTunyeckoe 3ansiTue 7.Knaccudukarms neHTpUPyr 1 BUABI HEHTpU(yTrupoBaHus,
OCHOBHBIE TEPMUHBI U OIIPEIIEIICHHUS.

IIpakTnueckoe 3anaTHe 8. KOHCTpyKIIMU cenapaTOpOB pa3IuUHbIX THUIIOB.

IIpakTnueckoe 3ansiTue 9.KoHcTpyKkiuu GuiabTpoB.

3.4.2. JIabopaTopHbIe 3aHATHSA

JlaGopatopHoe 3ansTHe 1.13yueHne HanpsKeHHO-Ae(POPMHUPOBAHHOTO COCTOSIHUS
MOPOILKOBBIX MAaTEPUAJIOB B MPECC-UHCTPYMEHTE.

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

JlaGopatopHoe 3ansiTHe 3.113yueHne paboTbl BUOPAITMOHHOTO TUTATENS U
AKCIIEPUMEHTAIbHBINA aHAJIN3 TPOU3BOIUTENBHOCTH U KAUeCTBA MOauu ChITy4el CpeJibl

JlabopaTopHoe 3ansitue 4./ ccnenoBanue rpaHy10MeTpPHUECKOTO COCTaBa METOOM
CUTOBOI'O aHAJIN3a

JlabGoparopHoe 3aHsATHE 5.OKCIIEPUMEHTATBHBIA aHAJIN3 CMEIICHUS ChIITyYUX MaTEpPUaIoB
Y OLIEHKA KauecTBa MOJy4yaeMol CMECH

JlaGoparopHoe 3ansiTHEe 6./13yueHNE OCHOBHBIX 3aKOHOMEPHOCTEN YINIOTHEHUS
MOPOLIKOOOpa3HBIX MaTepualoB JlaBieHueM .OcHaleHne: 1adopaTopHbIid py4yHOi ruaporpecc,
METOIMYECKHUE YKa3aHUsI K JJabopaTopHOM paboTe.

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

JlabopaTopHoe 3ansitue 8.113yuenue paboTsl puabTpyromeil neHTpudpyru
NEPUOANYECKOT0 AEUCTBUS C PYYHON BBITPY3KOM OcaKa.

JlaGopaTopHoe 3ansiTue 9.13y4eHune paboThl TapeIpbuaToOro cenaparopa.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
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3.5 TemaTrnka KypcoBBIX POEKTOB (KypCcOBBIX padoT)
OcanurenpHas eHTpUQYTra CO NIHEKOBOW BBITPY3KOH OcaKa.
TapenbyaThlil cenapaTtop HEMPEPHIBHOTO ICUCTBUA.
BubGpanumonnoe cuto

Kpuorpanyisatop co HEKOBOH BBITPY3KOW KpUOTPaHYI.
Bakyym-cyOimmarnonnas ycranoBka BCY-1.

CMmecuTenb BBICOKOBSI3KMX COCTAaBOB.

MasTHuKoBas IeHTpu(yra B IPOU3BOJCTBE BUTAMHHOB
BankoBast MenbHUIIA TSI K3METbUEHHS TOMMHAMOYpa.

NN R WD =

4. YueOHO-MeTOoANYECKOEe H HH(POPMALIMOHHOE 00ecredeHne

4.1 OcHoBHas JUTEpPaTypa

1. MamuHbl 1 annapatbl XMMUYECKUX MTPOM3BOJCTB: YueOHOe ocodue /i By30B/
A.C.Tumonun, b.I".bannusn, B.f.bopes, FO.U.I'yce u ap./ Ilox obuielt pegakuueit
A.C. Tumonnna.- Kanyra: U3garensctBo H.®@.boukapesoi. 2008. - 872 c.

4.2  JlomoJHMTEIbLHAS JUTEepaTypa

1. Pacuerbl MammH U  anmapaToB  XUMHYECKHX  TPOU3BOJCTB U
HedTerazonepepaboTKu (IpUMeEpHI U 3a7a4n): Yuebd. mocobue /s By30B/ [loHnkapos
N.N. ITonukapos C.U.,PaukoBckuii C.B. - M.:Anbda-M. 2008. - 720 c.

2. IlonukapoB M.M. MamuHbl ¥ anmapaThl XMUMUYECKHX MPOU3BOACTB H
Hedrerazomnepepadotku/ M.:Ansha-M. 2006. - 608 c.

4.3 DJaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCypPChl

He mpenycmorpeno

4.4 JluneH3uoHHOe M  CBOOOJHO  pacHpocTpaHsieMoe IPOrpaMMHoOe
o0ecreyeHue

1. He npegycmotpeHo

4.5 CoBpemennbie npodeccnoHalbHble 0a3bl JAHHBIX U1 MHGOPMALMOHHBIE
CIIPABOYHbIEC CUCTEMbI
HHTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOAMYECKHE MaTepHalibl B JICKTPOHHOM BHJIE,
npejcTaBieHHble Ha caiite http://mospolytech.ru B paznene «bubmanorekay.

S. MaTepuajibHO-TeXHHYECKO0E o0ecredeHue

AyauTtopus Uil IEKIMOHHBIX U TpakTU4YecKuX 3aHAThil Ne4409: cTomsl, CTybs, ay IMTOPHAS
JIOCKa, HACTEHHBIA MPOEKIIMOHHBIA KpaH, MyJIbTUMEIUNHBIN KOMILJIEKC (MIPOEKTOp, KOMIIBIOTED).

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
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Pabouee mecTo mpernogaBatTess: CTod, cTyd (y4eOHBIH KOPITYC, PacoI0KEeHHBIN 1o aapecy: 115280,
r. Mockga, yi. ABTo3aBojickas, 1.16, ctp. 5).

Komnbrorepusiii knacc No4408: nmepcoHaabHbIE KOMIIBIOTEPHI, CTOJbI, CTYJIbs, ayJUTOpPHAs
JI0CKa, HACTEHHBII NPOEKLNOHHBINA 3KpaH, MyJbTUMEAUMHBIN KOMIUIEKC (IPOEKTOP, KOMIIBIOTED).
Pabouee MecTo mpernogaBatess: CTod, ¢ty (y4eOHbBIH KOPITyC, pacloIoKeHHbBIN 1o aapecy: 115280,
r. Mockga, yi. ABTo3aBojickas, 1.16, ctp. 5).

Aymutopus mis nabopatopHbix paboT Ne4102: CTOdBI, CTYJbs, ayIWTOpHAs JOCKa,
HACTEHHBIN MPOCKIIMOHHBIN dKpaH, MyJIbTUMEIUHHBINA KOMILIEKC (TIPOEKTOP, KOMIbIOTEp). Pabouee
MECTO MperoAaBaTeis: CTOJ, CTyJ (y4eOHBIH KOPIYyC, PacrloJIOKeHHBIM 1o ampecy: 115280, .
Mockasa, yi. ABTo3aBojckas, .16, ctp. 5)

Aynutopus ais J1abopatopHbix padot Ne4101: cTomsl, cTymbs, ayauTopHas aocka. Pabouee
MECTO TpernoAaBaTeis: CTOJN, CTyJ (y4eOHBIH KOpIYC, pachojioKeHHBbIM 1o ajapecy: 115280, r.
Mocksa, yi. ABTO3aBojAcCKas, 1.16, cTp. 5)

6. MeToanyecKkue peKoMeHIaluu

6.1 Meroauyeckue peKOMEHIAIUH AJIS PENnoJaBaTe/is 0 OpraHu3anuu
00y4eHust

OcHOBHBIM TpeOOBaHHEM K MPENOIaBAHUIO TUCIIUILINHBI SBJISETCS TBOPUYECKUH,

IpoOJIEMHO-TUAJIOTOBBIHN 110AX0/1, TO3BOJISIOLINN OBBICUTh UHTEPEC CTYACHTOB K

COJIEPKAHUIO yUEOHOr0 MaTepuaa.

TeopeTnueckoe U3yuyeHne OCHOBHBIX BOIIPOCOB PA3AEI0B IUCHUIUIMHBI JOJKHO

3aBepUIaThCsl MPAKTUYECKOW paboTOM (BBINOIHEHNEM J1Ia0OPAaTOPHBIX padoOT, KypCOBOM

paboThI).

Jlns akTUBH3aMM y4eOHOTro npoliecca Npyu U3y4YeHUH JUCHUILIMHBL 3()()EKTUBHO

IpUMEHEHHE Npe3eHTalUi 0 Pa3IMYHBIM TEMaM JIEKIIUH 1 TJa00paTOPHBIX padoT.

[t mpoBeieHus 3aHATUH 1O JUCHMIIMHE CIIeAYyeT UCIOIb30BaTh CPEACTBA OOYUECHHUS:

y4eOHUKH, HHPOpMaLMOHHBIE pecypchl HTepHeTa;

CIIPaBOYHbBIE MaTepUalbl 1 HOPMATUBHO-TEXHUYECKYIO TOKYMEHTAIIHIO;

IIPOBOAMTH IPYIIIOBBIE M MHIMBUYaJIbHbIE KOHCYJIBTAI[MH CTYAEHTOB 110 BOIIpOCaM,

BO3HUKAIOIIMM y CTY/IEHTOB B X0JI€ UX MOATOTOBKH K TEKYIIEH U MPOMEXKYTOUHON

aTTeCTalluy 1o y4yeOHOM JUCHIUIUIMHE, PEKOMEHI0BaTh B IOMOIIb yUeOHbIE U IpyTrHe

MaTepuaibl, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

6.2 MeToauyeckne yKazaHus 1Jis1 00y4al0UIUXCS 110 OCBOCHUIO 1M CIUNIMHBI

CamocrosiTenbHass paboTa sABISETCS OJHUM W3 BHUIOB YyueOHBIX 3aHsaTuil. llenb
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE YCBOECHUE CTY/IEHTAMHU BOIIPOCOB, PACCMATPUBAEMBIX B
MPOECCE U3YUECHUS TUCIIUIUTUHBI.

AyauTopHas caMoCTOsITeNIbHAs paboTa Mo JUCIUIUIMHE BBIMONTHICTCS HA YYEOHBIX 3aHSATUSX
O] HEMTOCPEACTBEHHBIM PYKOBOICTBOM IPEMOIaBATENS U MO €r0 3aJaHHUIO.

BueayautopHast camocTosiTeNnbHas padoTa  BBIMONHIETCS CTYAEHTOM IO  3aJaHHI0
npenoaaBartesis, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
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3amaun caMOCTOSITEIIBHONW PaObOTHI CTY/ICHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON yueOHOM paboThl. CTYIEHT JOJDKEH caM IJIaHUPOBATh
CBOI0O CaMOCTOATENbHYI0 paboTy, MCXOIs W3 CBOMX BO3MOXKHOCTEH M IPHUOPUTETOB. OTO
CTHUMYJIUPYET BBIIIOJHEHUE pPa0OThL, Cco3/1aeT OoJiee CIOKOWHYI0 OOCTaHOBKY, 4YTO B HTOTE
HOJIOKHUTEIBHO CKa3bIBAETCSl HA YCBOCHUU MaTepHaa;

- OCBOCHHUE COJIEP>KAHUS JUCIUILINHBL,

- yriryOJieHre COepKaHUs U OCO3HAHNE OCHOBHBIX MOHATHH JUCLHUIUINHBL

- HCII0JIb30BaHKUE MaTepuaia, COOPaHHOI'O U MOJIYYEHHOI'O B X0JI€ CAMOCTOSTENbHbBIX 3aHATHH
U1 3 PEKTUBHOM MOATOTOBKH K SK3aMEHY.

Buipl BHEAY AU TOPHOM CAaMOCTOSTENILHOM PaOOTHI:

- BBIIIOJIHEHUE KYPCOBOT'O IIPOEKTA;

- CAMOCTOSTEJILHOE YIITyOJICHHOE U3YUYEHUE OTACIbHBIX TEM JUCHUTUIAHBL,

- IOJITOTOBKA K JIEKLIMOHHBIM 3aHITHUAM;

- IOITOTOBKA K JTAOOPATOPHBIM paboTaM.

Jliis BBINOJIHEHUS JH000r0 BUAa CAaMOCTOSTENIbHON paboThl HEOOX0AUMO IIPOUTH CieTyroIue
JTalbl:

- OIIpeJieNIeHUe 1IETIN CaMOCTOATENbHOM paboThl;

- KOHKpeTHU3allus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOILIEHKa TOTOBHOCTHU K CAMOCTOSITEIIbHON paboTe;

- BBIOOD aJIeKBAaTHOI'O CI0c00a JEMCTBUS, BEIYILEro K PEIICHUIO 3a/1a4H;

- OCYUIECTBJIEHHE B IIPOLIECCE BBIIOJHEHUS CAMOCTOATENBbHOM paboThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB pabOThl U KOPPEKTUPOBKA BBINOJIHEHUS PAaOOTHI.

7. DoH/ OLICHOYHBIX CPEICTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4YeHHs

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS IO pe3yIbTaTaM
BBITIOJIHEHHUS] BCEX BUIOB Yy4eOHOH pabOThl, MPEJyCMOTPEHHBIX Y4Y€OHBIM IUJIAHOM MO JAHHOH
JUCIUIUIAHE (MOYJI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TeyeHue cemecTtpa. OILEHKa CTENEHHM JOCTHXKEHHs OOydYaroUIMMHCS IUIAHUPYEMBIX pPEe3yJbTaToB
o0ydeHHs MO AUCHMIUIMHE (MOAYJII0) MPOBOAUTCS IMpernojaBaTesieM, BEAYLIUM 3aHATUS I10
JUCHUIUTMHE (MOAYII0) METOAOM IKCIEPTHOM olileHKH. [1o nToram npoMexyTo4HOM aTTecTaluu Mo
JUCIUIINHE (MOJAYJIO) BBICTABIIAETCS OLIEHKA «OTIMYHOY», «XOPOILO», «yIOBIETBOPUTEIBHO» WIN
«HEYIOBJIETBOPUTEIIBHOY.

OO6s13aTeIbHBIMU YCIIOBUSIMU MOJTOTOBKY CTY/AEHTA K IPOMEKYTOYHON aTTECTAI[H SBIISETCS
BBITIOJIHEHHUE CTYACHTOM BCEX BHJIOB yueOHOM paboThI, MpeayCMOTPEHHBIX paboyei mporpaMMoii o
qucuminie « KOHCTpyKTOpcKo-TeXHOIOrnYecKoe o0ecrnedeHre NpOeKTHPOBAHNS MAIlIH OTPacIn

Bua pabotsl dopma OTYETHOCTH M TEKYILIETO KOHTPOJIS
[IpakTnueckue OdopmneHHbie OTYETBI (>xypHamn) MPAKTUYECKUX pabor,
paboThI MPEeIyCMOTPEHHBIX pabouell mporpaMmol JUCHUIUIMHBI ¢ OTMETKOMN

MIPEIOaBaTeNs «YIOBIIETBOPUTEITHHO/XOPOIIIO/OTIUIHON, eciu
BBHITIOJTHEHBI U 0(pOpPMIIEHBI Bce PabOTHI.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
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KypcoBoii mpoekT

Pabota cTynenTa, BKIIFOHarOas aHAIMTHYECKYIO, TpadUUECKy 0 U
pPacyeTHYIO YacTH, W MPEACTABIIAIONIAS COOOM 3aKOHYECHHOE pelIeHUE
IOCTABJICHHOM 3a/1a4M B pAMKAX U3y4aeMOM JUCUUILINHBI

7.2

IIkana u KpUTEPUN OLIEHMBAHUSA Pe3yJIbTATOB 00yUYeHMsI

7.2.1 llkaJja oneHMBaHUS NMPAKTHYECKUX padoT

Ikama oneHUBaHUA Onucanue

HeynosnerBopurensHo | He BbImomHEHBI TpeOOBaHWS K HAMHUCAHUIO M 3alIUTEC MPAKTHYCCKON
paboThl: HempaBWIbHO odopmileHa padoTa, HEMPABUIBHO MOACUUTAHBI
3HA4YCHUS, He C(HOPMYIIMPOBAH BBIBO/I.

Y 10BNETBOPUTEIBHO BrinonHeHsl He Bce TpeOOBAHUS K HAMMUCAHUIO U 3aIUTE MPAKTUYECKON
paboThI: HenpaBwIbkHO  odopmiieHa  paboTa,  HENPaBWIBHO
c(hopMyIHpOBaH BBIBOJ, HO MPABUJIHHO MOJICYMTAHBI 3HAUYCHHUS.

Xoporio BeimonHeHsl Bce TpeOOBaHUS, HO C HEJOYETAMH: HE3HAYHTEIHHBIC
omunbku B odopmieHHH pPAaOOThI, HETOYHOCTH B (HOPMYIHpPOBKE
BBIBOJIOB. [IpaBUIILHO MTOICYNTAHBI 3HAUCHHSL.

OT1inyHO BoinmonHensl Bce TpeOOBaHMS K HAMMCAHUIO U 3aIUTE MPAKTUYECKOU

paboOThl: BEpPHO MOJCUYUTAHbl 3HAYEHUs, C(HOPMYIMPOBAH BBIBOJ,

c00J110/1IeHBI TPeOOBaHMS K 0(OPMIICHHUIO.

7.2.2 IlIkaja KypcoOBOIro NMpoeKTa

[IIxana orteHnBanus

Onucanue

HeynosnersopurenpHo

He BBINOJIHUI IPOEKT B MOJHOM 00bEME, HEe 3HAET 3HAUUTENbHON YacTH
IPOTrPaMMHOTO  MaTepuana, JOIMyCKaeT CepbE3HbIe OMMNOKH, C
OONBIINMH 3aTpyIHEHUSIMH NPUHUMAET NPaKTHYECKHE
KOHCTPYKTHUBHBIE PEUICHHUSI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BbInonHMI NpoekT B MOJHOM 00BEME, HO OCBOMJ TOJBKO OCHOBHOM
MaTepuail MpOrpamMMbl, JOMYCKAaeT HETOYHOCTH, HEJAOCTaTOYHO
npaBUiIbHbIE (POPMYIMPOBKH, HCIIBITHIBAECT 3aTPYIHEHUS B HMPUHATHU
IPAKTUYECKUX KOHCTPYKTUBHBIX pPELICHUI.

Xopowo

BbInonHUI NpOEKT B MOJHOM 0oObeMe, TBEPAO 3HAET MPOrpaMMHBIN
MaTepHual, I'paMOTHO M IO CYIIECTBY €ro H3jaraer, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BONPOC, BJaAEET
HEOOXOMMMBIMH ~ yMEHHSIMH W HaBBIKAMH  TIpU  TPUHSATHH
KOHCTPYKTHUBHBIX peIICHH.

OTIn4HO

BoInmonHu npoekT B MOJIHOM 00beMe, INIyOOKO M MIPOYHO OCBOMJI BECh
MaTepHal MporpaMmbl 00y4YeHHs, HCUEpIbIBAIONIE, OCIEI0BATENBHO,
rPaMOTHO U JIOTUYECKH CTPOMHO €ro H3jaraer, He 3aTpyJHSeTcs ¢
OTBETOM IPH U3MEHEHUH 3a]JaHHs], TPABHIILHO 0OOCHOBBIBAET MIPHUHSTHIC
KOHCTPYKTHUBHBIE PEIICHHUS.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
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7.3  OuneHo4Hble CpeCTBA

7.3.1. Tekymmii KOHTPOJIb

7.3.1.1 Tembl npakTHYecKUX padoT no gucuniinie « KoHerpykropcko-

TEeXHOJIOTHYecKoe o0ecreueHue NMPOCKTHPOBAHUSA MAallIUH O0TPaAC/IN»

TemaTuka nmpakTHUECKUX padoOT U3JI0KEHA B IyHKTE 3.4.

7.3.2. IlIpoMe:xyTOUHAS] ATTECTAIUSA

7.3.2.1. Bonpocel K 3k3aMeHy no aucuMiuinHe «KOHCTPYKTOPCKO-TEXHOJIOrHYecKoe

o0ecneueHue MPOCKTUPOBAHUA MAIIUH OTPAaC/In>

9.

10.

11.

12.

13.

14.

15.

16.

O6uiacTh Ha3HAUYEHHUS U KIacCUPUKaALUs TEIIO0OMEHHbIX amnmnapaTroB. OcHoBHbIe [IoHsATHE O
poLecce U3MeNIbueHus. XapakTepUCTUKU UCXOIHOTO MaTepHralla U TOTOBOTO MPOAYKTA.

Knaccudukanust u3aMeapIuTeei.
KonycHnble u BankoBble qpoouin. HaznaueHre u mpuHLKIT AEHCTBHUS.
MenbHu1IbI 1715 TPyOOro nomorna.

W3menpuntenu ynapHoTo ACUCTBUS (A€3UHTErPATOPHI, JUCMEMOPATOPHI, BUOPAIIMOHHBIE
MEJTBHUIIBI).

MaiuHbl ¥ anmnapartsl A KIaCCU(PUKAINK CHIITYYUX MAaTEPHAIIOB.
Knaccudukanus cmecuteneil CbImydynx MaTepHaoB.

[{eHTpOoOEKHBIE ¥ THEBMATHYECKHE CMECUTENHN CHITYYHX MaTepUATIOB.
Knaccudukanus 103aTopoB U MUTATEIEH CHITYyYHNX MaTEpUaoOB.

Jlo3aTophl U MUTATENH C BPAIIAIOIIAMCS pa00OUYUM OPTaHOM.

O6opynoBanue aiis npeccoBanusi. CxeMbl BEJCHUS MTPOIIecca MPECCOBAHUS.
I'mapaBauyeckue npeccsl.

KpuBommurmHbie (93KCIIEHTPUKOBBIE) MPECCHI.

Bubpannonnoe nmpeccoBaHue.

[Ipouecc BanbleBaHUA B XMMUYECKOW MPOMBIIIJIEHHOCTH. BajgkoBbie MpeccChl.

Pabounii MexaHu3M pOTOPHOTO Tpecca.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
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ABTOMaTHYECKHE POTOPHBIE TUHUH.
PotopHo-KOHBEHEpHBIE JIMHUU.

O6nacTh NPUMEHEHUS ITHEKOBBIX MAIIIKH.
OCHOBHBIE THITBI IITHEKOBBIX MAIIIHH.

OCHOBHBIE CIIOCOOBI IEHTPOOEIKHOTO Pa3eNCHNs PA3INYHBIX 110 XapaKTePUCTHKAM
CYCHIEH3UI U AMYJIbCUI B OBICTPOBPALIAIOIINXCSA POTOPAX, OCOOCHHOCTH MOTY4aeMBIX
npoayKTOB paszzaeneHus. OcoOEHHOCTH MEPHOANYECKUX M HEPEPBIBHBIX MPOIECCOB
HEHTPUPYTUPOBAHUSI.

Knaccugukanus GuiabTpyromux neperopogok GUIbTpoB A KUAKOCTH. TpeboBaHMs K
GmIbTpyromuM neperopoikaM. @uIbTpOBaIbHBIC BCIOMOTATENIbHBIC BEIIECTBA.
QuinpTpyromas cpeaa.

KoHncTpyKkuus poTopa TapenbuaToro OCBETIAIOIIEr0 CaMOpasrpy KaroLierocs cernaparopa ¢
IIPUHYIATEIIBHBIM NIEPEMEILICHUEM BHYTPEHHETO IMOJBUKHOTO ITOPIIHS 3a CUET JaBICHUSA
Oydepnoii xuakoctu. [lpuHImn paboThr; peskuM paboThl ¢ YACTUYHOM pasrpy3Kon
LJIAMOBOTO ITPOCTPAHCTBA.

OCHOBHBIE PEXKHUMBI paOOTHI JKUAKOCTHBIX (PUIBTPOB B 3aBUCHMOCTH OT almapaTypHOTO
odopmieHHs U criocoba co3AaHus IBHKYIICH CHITBI TTporiecca (PHIIbTPOBAHHMSL.

OcHOBHBIE TIPU3HAKH, 110 KOTOPBIM Kaccupuuupyores nearpudyru. CTpykrypa
YCJIOBHBIX 0003HaueHui nentpudyr, pazpadorannas 8 HUNXMUMMAIlle. Onpenenure tum
MPOMBIIUIEHHBIX LIEHTPUPYT IO CIEAYIOMUM yCcIoBHBIM 0003HaueHusiM: OBb; ®M/I;
OIIH; ©BUI; OI'Tl; ®BU; ®BB; PTP.

KoHncTpykuus, npuHIUn AedcTBUS U 001aCcTh HCIOJIB30BaHUS PAMHBIX (PUIBTP-IIPECCOB
nepuoanydeckoro aecteus. Pabounit nuxn gpuiastpa.

®uznyeckuil cMbICa (hakTopa paszeseHns NIPUMEHUTEIBHO K IEHTPOOESKHOMY pa3AeeHUI0
CYCIEH3HUM WM AMYJIbCHNA. B 4eM NpuHIHNHaIbHAs pa3HUIA MEXY IIPOLECCaMU
[EHTPOOEIKHOTO OCBETJICHUS U IIEHTPOOESKHOTO pazneneHus. [louemy neHTpoOexHoe
OCBETJIEHUE CYCIIEH3UN OCYIECTBISAETCS B OCAAUTEIbHBIX, @ HE B (PHIBTPYIOIIUX
HeHTpUPyrax?

Knaccudukanus ¢punabTpoB, kpurepuu kinaccupukanuu. CocTapisionire BpeMeH! pabodero
[UKJIa QUIBTPOB EPUOTUUECKOTO JAEHCTBUS.

KoncTpykuus, npuHuun nedcTBus u o01acTh ucnoias3oBanus neHTpudyr ®Mb, GOI'H.
[TosicuuTe MpUHLMI JEHCTBUS LIEHTPOOESKHBIX MyPT U THAPOMY(DT.

KoHncTpykuus, npuHIun AedcTBUs U 001aCTh UCIOIB30BaHUs KaMEPHBIX (QHIIBTP-IPECCOB
nepuoanydeckoro aeicteus. Pabounit muxn gpuastpa.
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[Tpunumn paboThl pOTOpa cCaMOpa3rpysKaroIIErocs cenaparopa ¢ HeHTPOOSKHON
MyJIbCUPYIOLIEH BRIrPy3Koi ocajika (1o cxeme). CriocoObl OTKPBITHS pa3rpy304HbIX LIEJIeH
U UX 3aKPbITHSL.

KoHcTpyKIus, MPUHITUIT ASUCTBUSA U 00JIaCTh UCIIOIH30BAHUS JINCTOBBIX (DUIIBTPOB
MIEPUOIUYECKOTO JICHCTBHS, padOTAIOIINX MO/ 1aBiieHueM. Pabounii ki ¢puiabTpa.

TapenbuaTeie caMOpas3rpy>KaOIIMECs CEMapaTopbl ¢ EHTPOOSKHOM MyTLCUPYIOIICH
BBITPY3KOU CTYIIEHHOTO OCajKa yepe3 nepudepuitHpie pa3rpy30uHbIE MIETH, TePUOIUIECKH
OTKPBIBAEMBIE ITPHU OCEBOM TEPEMEIICHUH ITOIBUYKHOTO JIEMEHTa pOTOpa.
[IpuHIMIIHATBEHBIE CXEMBI POTOPOB: C HAPYKHBIM MOPIIHEM, C BHYTPEHHUM MOPITHEM
(MOBMKHBIM JHUIIIEM).

KoHCTpyKIIUst, MPUHIIKIT ISHCTBHSI U 00JIACTH MCIIOIB30BAHUS (DUIIBTP-IIPECCOB TUTIA
OITAKM. Pabouwmii nukir GpuiabTpa.

KoHcTpyKIIMu pOTOPOB OCBETIISIOMIUX TapENIbUaThIX CAMOPA3TPYKAIOIIUXCS CEMapaTopoB ¢
HENPEPHIBHON COIJIOBOM BBITPY3KOM 1uTaMa. XapakTep ABMKCHUS YaCTUIL JUCTIEPCHOM
(da3bl B MEXKTapeIbuaToOM MIPOCTPAHCTBE poTopa cenaparopa. [Ipunuun nercTBus
HAIOPHOTO JIUCKA JUISl OTBOJA OCBETICHHOTO (hyrara.

KoHcTpykuus, NpUHLIKI IEHCTBHS U 00JIaCTh UCIOIb30BaHUS SUYEHKOBBIX OapaOaHHbIX
BaKyyM-QriIbTpoB. OUIBTPHI ¢ HAPYKHOW (PMIBTPYIONIEH TOBEPXHOCTHIO M (PUIBTPHI CO
CXOJAIUM ITOJIOTHOM.

KoHcTpyKIMs MHOrOKaMEpHOTO OCBETIISIOLIETO CernapaTopa Nepuoinyeckoro JeHCTBUS C
LWIMHJPUYECKUMH BCTaBKaMM, BO3MO>KHOCTh MCIIOJIb30BaHMsI ceraparopa Juist
KJIacCCU(pUKALMU CYCIIEH3UH MO0 pa3MepaM YacTHII.

KoHncTpykuus, npuHIun AedcTBrs U 001acTh NCIOJIb30BaHUs JIEHTOUYHbBIX BaKyyM-
¢GbunbTpoB. JIeHTOUHBIN QUIBTP CO CXOMAIIUM MOJOTHOM. JICHTOUHBIN QUIBTP C
(GuIbTPOBAIILHON TKaHbIO, 3aKPEIUIEHHON Ha MOBEPXHOCTH PE3MHOBOM JIPEHAKHOM JIEHTHI,
YCTPOWCTBO TaKOW JPEHAKHOMW JICHTHI.

Oco0eHHOCTH KOHCTPYKUUN, MPUHIUI AEUCTBUS U 00JIaCTh NCIIOJIB30BaHUS IIOJIBECHBIX
HeHTpU(dyr ¢ BEpXHUM IPUBOJOM U HUKHEH BBITPY3KOH ocajka. KoHcTpykius y3na
MIOJIBECKH, CUCTEMA CMA3KHU IIap TPEHUS B y3JI€ IIOABECKU POTOpA.

KoHncTpykinu BepxHel 1 HKHEH onop poTopoB TpyOuaThix neHTpudyr.Cucrema cMazKku
onop.KoHcTpyKTHBHBIE CTIOCOOBI YMEHBIIEHHSI )KECTKOCTH OIIOP.

KoHcTpyKInr pOTOPOB OCBETISIOMINX U PA3AEISIFONINX OJHOKAMEPHBIX CENapaTopoB
nepuoanydeckoro aevictus. [punuun tpéxdasnoro pazaeneHus.

TpyOuatsie pa3genuTenbHbIC CBEPXIEHTpU(YTH, Ha3HAUCHHE, 00JIACTh TMPUMEHEHUS,
0CO0EHHOCTH KOHCTpYKIMH. CxeMa npoliecca pa3feeHus SMYIbCHIA B Pa3IeINTEIIbHOM
porope. KoapdunueHT cenapanuu 1 ero NpakTHUECKUE 3HAYEHUs, 00eCIIeUNBAIOLIIE
BO3MOKHOCTB Pa3JEeJIeHUS IMYJIbCHMN.

O coBepIIeHCTBOBAHNHM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecreueHnss 00pa3oBaTeIbHOTO Mpoliecca
HUen.: T.C. Jleyxuna
WJ1 2098248



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

17

OCHOBHBIE CIIOCOOBI IEHTPOOEIKHOTO Pa3eNCHNS PA3INIHBIX 110 XapaKTEPUCTHKAM
CYCIEH3UH U SMYJIbCHI B OBICTPOBPALIAIONIMXCSA POTOPAX, OCOOEHHOCTH HOITYy4aeMbIX
HPOIYKTOB paznesneHus. OcOOeHHOCTH MEPUOJMYECKUX U HEITPEPHIBHBIX MPOIIECCOB
HEHTPUPYTUPOBAHUSI.

KoHcTpykuus, mpuHIMIT 1HCTBUS U 00JIACTh MCIIOIb30BAHHS KapyCEIbHBIX BaKyyM-
GUIBTPOB.

Oco0eHHOCTH KOHCTPYKLUI, TPUHIUI JEUCTBHUS U 001aCTh NCIIOIB30BAHUS MAasSTHUKOBBIX
HEeHTpUYT ¢ HIKHUM NPpHBOAOM. OCHOBHBIE CIIOCOOBI yIalICHHS 0Ca/IKa U3 POTOPOB
HeHTpUdyT 3T0ro THIa. OcoOEHHOCTH MHOTOCKOPOCTHOTO MPUBO/IA MasiTHUKOBBIX
HEHTPUPYT.

KOHCTPYKI_II/IH, 1810)5850005001 I[eﬁCTBHH 1 00J1aCTh MCIOJIH30BaHM JUCKOBBIX BaKYYM—(bI/IHBTpOB.

OCOo0eHHOCTH KOHCTPYKIMH, IPUHIMIT ASHCTBUS U 001aCTh HUCIIOJIb30BAHMS
TOPU30HTAJIBHBIX ABTOMATU3UPOBAHHBIX LIEHTPU(YT C HOKEBOW BBITPY3KOI Ocajika, uxX
OCHOBHOE OTJIMYME OT APYTUX THIOB LEHTpUDyT nepuoaudeckoro aeictBus. OcoOeHHOCTH
IPUBOJIA KPYITHOTOHHAXKHBIX LEHTPUDYT 3TOr0 THUIIA.

KOHCTPYKI_II/IH, IIPUHIMIT JEUCTBUS U 00/1aCTh UCIIOJIb30BaHU JIEHTOYHBIX (bHHBTp—HpeCCOB.

OcHoBHbIE CIOCOOBI YJaJIeHUs 0CaIKa U3 POTOPOB TOPU3OHTAIBLHBIX AaBTOMATU3UPOBAHHBIX
HeHTpU(dyr ¢ HO’KEBOH BBITPY3KOI OcajKa.

KOHCTPYKI_[I/IH, IMIPHUHIMUIT ILCIZCTBHH 1 00J1aCTh MCHOJIH30BaHMS BI/I6paI_[I/IOHHI>IX q)HHBTpOB.

Oco0eHHOCTH KOHCTPYKUUN, MPUHIUI AEUCTBUS U 00JIaCTh UCIIOJIB30BaHUS BEPTUKAIbHBIX
GUIbTPYIOMMX HEHTPUPYT HENPEPHIBHOTO JAEUCTBUS CO ITHEKOBOM BBHITPY3KOM OCajKa.

KoHcTpykuus, npuHIun AedcTBUS U 001aCcTh NCIOIB30BaHUS JIEHTOUHbIX (PUIIBTP-TIPECCOB.
Croco0bI IpeABAPUTENHHOTO YKPYITHEHUS YaCTHUI] AUCTIEPCHOMN (Da3bl CYCIIEH3HI,
(GuIbTpyEeMbIX Ha JICHTOUHBIX (QUIIBTP-IIPECCcax.

Oco6eHHOCTH KOHCTPYKIIUM, TPUHITUTT JEHCTBUSA U 00JIaCTh UCIIOIH30BAHUS
TOPU3OHTAIBHBIX (PHIBTPYIONIUX HEHTPUPYT HEMPEPHIBHOTO ACHCTBUSA CO IIIHEKOBOM
BBITPY3KO Ocajka.

Knaccudukanus punbTpoB, kputepuu kiaaccupuxaiuu. CocTapmstomne BpeMeH:u paboyero
UKJIa GUIBTPOB MEPUOJNYECKOTO ACHCTBHUSL.

["opuzoHTanIbHBIE GUIBTPYIOMINE HEHTPUDYTH HEMTPEPHIBHOTO AEHCTBUS C MyJIbCUPYIOIIEH
BBITPY3K0i ocaaka. OJTHOKacKagHbIe 1 MHOTOKAcKaAHbIe HIEeHTPUYTU. CBA3b MEKIY
TOJIIIMHOM CJI0S1 OCaJIKa B pOTOPE, €ro JUIMHON U CBOMCTBAMH OCAJIKA.

TpyOuaTsie ocBeTsAIONINE CBEPXIIEHTPU(YTH, HA3HAYeHHE, 001aCTh IPUMEHEHMUS,
0C00EHHOCTH KOHCTPYKIMH. CxeMa mpoliecca LHEHTPOOEKHOT 0 pa3esIeHHs B OCBETIISIFOILEM
poTope.
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