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1. Heaun, 3axa4n ¥ VIaHUPYeMble Pe3yJbTAThl 00y4eHHs 110 JUCIHUIITTHH

K ocHOBHBIM oeiaaM  OCBOCHHA  AUCLHHUIIIIMHBI «KOHCTPYKTOPCKO'TCXHOHOFI/I‘-ICCKOC
obecrieueHre MPOSKTUPOBAHHS MAIIUH OTPACIIH CIICAYET OTHECTH:

— ¢opMUpOBaHHE 3HAHMW O JMHAMUYECKMX pacueTax MalliH XUMHYECKHUX U
He(DTEXMMHUUYECKUX TPOM3BOJACTB, OOCCICUMBAIOIINX HAJCKHOCTh M CTAaOMIBHOCTH PabOTHI
TEXHOJIOTHYECKOT0 000pyI0BAHUS;

— MOATOTOBKA CTYISHTOB K JEATCIbHOCTH B COOTBETCTBHHM C KBATU(UKAIIMOHHOM
XapaKTepUCTHKON CIENHaIicTa [0 HampaBICHUIO, B TOM uucie (GopMHUpOBaHHE YMEHHMA
UCCIeIoBaTh (DYHKIIMOHMPOBAHUE DJIEMEHTOB M Y3JIOB MAIIMH XUMHYECKHX M HEYTEXUMHYECCKUX
IMPOU3BOJACTB, BLIIIOJHCHUC PACYCTOB HA IIPOYHOCTD, )KECTKOCTH U BI/I6pOYCTOI\/JI‘II/IBOCTL 3JICMCHTOB
MallIKH C Y9eTOM AUHAMUYECKUX HArPY30K.

K ocHOBHBIM 3agadaM  OCBOCHHUS  OUCHUIIIIMHBI ((KOHCTPYKTOpCKO'TCXHOHOFI/I‘ICCKOG
obecrieueHre MPOSKTUPOBAHMS MAIIUH OTPACIIH CIICYET OTHECTH:

— OCBOCHHUEC MCTOAOJIOIMH NPOBCACHUSA aHaJIn3a JUHAMWKH MalllMH U UX IIPUBOJOB;

— OCBOCHHE METOJHMK ONTHMH3ALMOHHOTO IPOCKTHPOBAHHMS MAIIMH XHMUYECKUX U
He(bTeXI/IMI/IT-ICCKI/IX IMPOU3BOACTB;,

— OCBOGHHE METOJIOB pacyera Ha MPOYHOCTh, KECTKOCTh U BHOPOYCTOWYMBOCTH JJIEMEHTOB
MallIKH C Y9eTOM AUHAMUYECKUX HArPY30K.

OO0yuenue o OUCHUILIINHE «KOHCTpYKTOPCKO-TEXHOJIOTUUECKOE oOecrieueHue
MIPOSKTHPOBAHMSI MAIIIMH OTPACIH HAIPABJICHO Ha (OpMHUpPOBAHUE y OOYYAIONIMXCS CIETYIONUX
KOMITETEHIIUH:

Koa n HamMeHnoBanne KoMIeTeHIUH

I/IHI[I/IKaTOpI)I JOCTHIKCHUA
KOMIIETCHIIU M

[IK-1 CrocobeH pa3zpabaThIBaTh 3aJaHUS U HCXOIHEIC
TpeOOBaHUS HAa N3TOTOBIICHHE HECTAHAAPTHOTO
obopymoBaHus

HUIIK-1.1 Bnageet pa3paboTKON HCXOIHBIX TPEOOBAHMIA
Ha M3TOTOBIICHUE HECTAHIAPTHOTO 000PYIOBAHMUS
UIIK-1.2 Ymeer pa3pabaTeiBaTh 3aJaHUS M HCXOJHEIC

TpeOOBaHUS Ha  WM3TOTOBIICHHE  HECTAHIAPTHOTO
obopynoBaHus
WIIK-1.2 3naer mnpaBuna o(OPMIICHUS HCXOIHBIX
TpeOOBaHMI HA  WM3TOTOBJICHHE  HECTAHIAPTHOIO
obopynoBaHus
ITK-3 Cnocob6en uccnenonats ¢ npumeHennem CAD-, | UIIK-3.1 Bnageer cmocobamu wucciaenoBaHus C
CAPP-, PDM- cucteM TeXHOJIOIHYECKHE TPOIIECCHI npumeneanem CAD-, CAPP- |, PDM-cucrem

H3roTOBJICHUA MAIUMHOCTPOUTEIILHBI X I/I3Z[CJ'II/Iﬁ
CpeZ[Heﬁ CJIOJKHOCTH

TCXHOJIOTHYCCKHUX onepaunﬁ IIPOUECCOB U3I'OTOBJICHUA
MAalIMHOCTPOUTCIbHBIX I/ISZ[CJ'H/Iﬁ cpez[Heﬁ CJIOJKHOCTH.

HIIK-3.2 Ymeer uccnenosars ¢ npumeHenuemM CAD- ,
CAPP-,
TEXHOJIOTMYECKUX

PDM-cucteM TEXHOJIOTHYECKHE —OIEpAIHU

MIPOLIECCOB HM3TOTOBJIEHUS
MalTMHOCTPOUTENHHBIX U3IENINH CPEeTHEH CI0KHOCTH.
UIIK-3.3

MNPUMEHCHUCM

CIOCOOBI HACCIIEI0BAHUS c
CAPP-
TEXHOJIOTHYECKUX

3Haer
CAD-,
onepauuit

PDM-cucrem
TEXHOJIOTHYECKUX
HU3TOTOBJIEHUS

IpoueccoB MAaIIMHOCTPOUTEIbHBIX

WU3ACIUM CpeTHEN CII0KHOCTH.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl




HucuummuHa «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00eCieueHne MPOSKTUPOBAHMS MAIIMHOTPACIIHDY
OTHOCHUTCSI K Y4eOHBIM AMCIMILIUHAM 00s3aTeIbHON yacTh Oyioka bl «/{MCIUIIIMHBI U MOTYIIH»
oOpa3zoBatenbHON mporpammbl «KOMIIBIOTEPHOE MPOSKTUPOBAHUE OOOPYIOBAHUS U TIPOU3BOICTBY
HarnpasieHus 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE O0ECIICUeHHE MaIIMHOCTPOUTEIIBHBIX
MPOU3BOJICTB, KBAIM(UKAIHs (CTETICHb) — OaKajIaBp.

OcBoenne UCHUIUTMHB  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecredeHne MPOCKTHPOBAHUS
MaliiH OTpaciu» B 6-M U 7-M ceMecTpe HEOOXOAMMO JUIsl TIOCTEAYIOIIET0 OCBOCHUS TUCIUTLINH
«KoMIbIoTepHBIi aHaIM3 ¥ ONTUMHU3ALMS JIEMEHTOB KOHCTPYKIUi», «KOHCTpyHpoBaHue U pacueT
3JIEMEHTOB 000pyI0BaHUs», «MarepuanoBeeHue.» 1 «Jleraan MaluH oTpaciny.

3. CTpykTypa M coep:KaHue JUCUUIIMHBI

OO1ast Tpy1I0eMKOCTh TUCIIUIUTMHBI COCTABIISACT 7 3aUETHBIX eAUHUIIBI (252 yacoB).

3.1  Buabl yue0HOii paGoThI M TPY10EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

Ne . Komunuecr CemecTpbi
n/ Bup y4eOHoii padoTsi BO
n 4acoB 6 7
1 | AyautopHble 3aHATHSA 126 12 54
B Tom umcie:
1.1 | Jlekuun 54 36 18
1.2 | Cemunapckue/mpakTHIecKue 36 18 18
3aHATHS
1.3 | JlaGopaTopHbIe 3aHATHS 36 18 18
2 | CamocTosiTe1bHasi padoTa 126 63 63
B ToMm umcie:
2.1 | KypcoBoii mpoekT 63
3 | pomexyTounas
arTecTanus
3auet/mud.3auer/sK3aMeH JK3aMeH JK3aMeEH SK3aMEH
Hroro 252 135 117
3.2 Temaruvecknii IVIaH U3yYeHUs AMCHUIIMHBI
3.2.1. Ounas ¢popma o0ydeHus
Ne Pa3nennl/TemMbl TpynoemkocTs, yac

n/n AUCHHUITUHBI AyautopHasi padora




Bceero q Camoc
eMUHAP | Gop| Tpaxr T
ckue/ osITel
JIex ar "
MPAKTAY bHAs
o OpHBIE | YecKast
CCKHe paﬁoT
n 3aHATH | IIOJATOT
3aHATHUS a
S OBKa
1.1 | Mammunst JUTSE MU3MEJILUYCHHS 28 6 4 4 14
MaTepHUajIoB
12 MaruHsl 1 anmnaparsl Ui 23 6 4 4 14
pa3aeneHust HEOAHOPOIHBIX CUCTEM
1.3 | Cmecureny, nuTaTeNy U 103aTOPHL. 28 6 4 2 7
14 [lutaTenn ©  103aTOPBI  CHITYYHUX 28 6 4 4 14
MaTepHAaJIOB.
15 Ob6opynoBaHue A7 IPECCOBAHMUS. 28 6 4 4 12
16 | IIlnexosbic Mammus: 28 6 4 4 14
L7 | Henmpugyrn 28 6 4 4 14
1.8 KunxoctHsle LICHTPOOCIKHBIC 28 6 4 4 14
cenaparopbl
1.9 OWIBTPBI TS KUIKOCTESH 28 6 4 4 14
Hroro | 252 54 36 36 126

3.3  Conepxxanue TUCIUILTHHBI

Tema 1. MamuHbl 1J1sl U3MeJIbYEHHUSI MATEPHAJIOB
Ilonamue o npoyecce uzmenvuenus. Xapaxmepucmuky UICXOAHOTO MaTeprana
U TOTOBOTO MPOJYKTa: MPOYHOCTh, XPYMKOCTb, a0pPa3UBHOCTh, KPYIMHOCTh KYCKOB.
Qusuueckue ceolicmea Marepuala: BIAXKHOCTh, INIOTHOCTh, MOPO3HOCTh, B3PHIBO- U
Mokapo0e30MacHOTh, BOCIJIAMEHIEMOCTh U TEMIIEPATYPHhI MIABICHUS.
Cnocobvl  uzmenvyeHus:. pa3laBIUBaHUE, pPACKaIbIBaHUE, pa3iaMbIBaHUE,
UCTUPaHUE, yJap, pe3aHue, paclINBaHUE U Pa3INYHbIC KOMOUHAIIMH ATHUX CIIOCOOOB.
Knaccugpukayusa  usmenvuumeneii. Jlga npuHiuna  kiaccuuranuu
U3MENIbYUTENEH — 10 KPYIMHOCTH MOJTYy4aeMOT0 MPOAYKTA U TIO CIIOCO0Y N3METbUCHUS.
JpoOuiIKM W MENbHUIIBI, UX KiIacCU(pUKAIMSI U KOHCTPYKTHUBHBIE OCOOEHHOCTH.
[TapameTpuueckuii pacuet uaMenpuuteneid. OnpenesneHne 3anaca MpoYHOCTH.

Tema 2. MammHbI 4 anNAPaTHI VIS pa3jieJieHUs HEOJHOPOAHBIX CHCTEM

MaiuuHbl ¥ annapartsl A Kiaccuguxayuy Chlmydux maTtepuanoB. OCHOBHbIE
noustus. Knaccudukanuss MamuH W anmapatoB Ui pa3AeNeHUs  ChITY4YHX
matepuasioB  Ha  ¢pakuuu.  KOHCTpykuMHM  mpoceuBaroUuX  3JIEMEHTOB.
[Tapamerpruuecknii 1 IPOYHOCTHOM PACUETHl MAIWMH U alnmnaparoB Uil pasfeicHUs
HEOAHOPOIHBIX CHCTEM.

O6opynoBaHue sl 6030YWiHOU cenapayuu MatepuanoB. Pacuer mapameTrpoB
Ceraparopos.




Tema 3. CmecuTeJ N, TUTATE]HN U 1032TOPBI.

Cwmecutenu. O6mue nosoxenus. OneHka kauectBa cMecu. Kunetnka mpoiiecca
CMEUIMBAaHUA: MPOLECChl CMEIIMBAaHUS B CMECHTEIIX NEPUOJUYECKOTO U
HenpepeiBHOTO  neiictBus.  Kmaccudukamuss  cmecureneil, OCHOBaHHas  Ha
WCIOJIb30BAaHUM KOHCTPYKTUBHOM OOIIHOCTH CMECHUTENeH, HUX Ha3HaueHUs U
XapaKTEPHBIX 0COOCHHOCTEN PabOTHI.

[TapameTprueckuil paC4€T CMECUTEIICH.

Tema 4. IlutaTeu U 103aTOPHI CHIMMYYUX MATEPHAJIOB.

Knaccuduxanus mgo3zaropoB u nurareneid. OObEMHBIT U BECOBOM CIOCOOBI
no3upoBanus. OlieHKa KauecTBa 103MpoBaHusl. KOHCTpYKIIMK UTATENEH U 103aTOPOB:
yCTpoicTBa 0€3 JBHXKYIIErocs pabouero opraHa, yCTpPOWCTBA C BpalllaTeIbHBIM H
MOCTYyNaTeIbHBIM JBHKEHHEM pabodero oprana. BuOpomo3upoBaHHe MaTepHasOB.
TexHuYeCKHe CpeICTBA JOZUPOBAHUSA KUJKO- BA3ZKUX MTPOLYKTOB.

PexomeHnanyuu o BEIOOPY J03UPOBOYHOTO 0OOPYIOBAHHUS.

Tema 5. O6opyaoBaHue 1Jisi IPeCCOBAHMSI.

[Ipouiecchl KOMMIAKTUPOBAHUS JIaBICHUEM: IIPECCOBAHME B 3aMKHYTBIX
MaTpulax, M[POXOJHOE  IPECCOBAHME,  T'MAPOCTATHYECKOE  IPECCOBAHUE.
Krnaccudukanusa npeccoBoBro o00pynoBaHUs: MO BUAY MPUBOJA; 110 HANPABICHUIO
JEUCTBYIOUIETO YCHIINS; MO Clielu(PrKe KOHCTPYKIMH; IO CIIOCO0Y YIpaBIEHUS.

l'uopasnuueckue npeccvi: KOHCTPYKTUBHOE HCIIOJIHEHHE, TMPEUMYIIECTBA U
HEJOCTaTKH.

Kpusowunnvie npeccel (KpUBOLIMITHBIE Ta0JIETOUHbIE MallIMHBI). [{ukinorpamma
paboThI npecca. PacyeT npou3BOAUTEILHOCTH U BIOOP MOIIHOCTH MPUBO/IA.

Pomopnvie npecc-asmomamvi. ABTOMaTUYECKME W POTOPHO-KOHBEWEPHBIE
JIUHUU.

Bankoevie npeccwi. llpeccoBanune wmarepuana B BHUAE IUIACTUH W JIEHT.
I'panynupoBanue npoayKra.

Tema 6. IIlHeKOBbIC MAIIUHBI

Knaccudukanuss 1 o061acTh NPUMEHEHHUS NIHEKOBBIX MaimuH. [IpoxonHoe
(PKCTPY3UOHHOE) IIIHEKOBAHME ChIMyuux wmaTepuaioB. [lapameTrpuueckuil pacuer
[ITHEKOBBIX MAaIlIWH.

Tema 7. HenTpudyru

Knaccuduxkarus neHTpudyr 1 BUABI HICHTPUPYTUPOBAHUS, OCHOBHBIC TCPMHUHBI
u omnpenenenus. Daxrop pazgenenus I[Ipou3BOAUTENTHHOCTh OCAAUTENBHBIX U
GUIBTPYIOMUX TIEHTPUPYT.

KoHcTpykiun — 1EHTpUPYr  MEPHOAUYECKOTO  JICUCTBUSA:  BEPTHKAJIbHBIC
MaJIOJIUTPAKHBIEC ¢ HHYKHUM MIPUBOJIOM, MasTHAKOBAs C PYYHOM BBITPY3KOH OcCajkKa



(®MbB), wmasTHHMKOBasT C HOXEBbIM cpe3oMm ocagka (OM/I), mnoxasecHas
camopaszrpyxkaromias neatpudyra (PIIC), moaBecHas ueHTpudyra ¢ HOXKEBOU
BbIrpy3koil ocaaka (PIIH), ropusoHTaneHble aBTOMaTu3upoBaHHbie (®I'H u OT'H)
HO’KEBOH BBITPY3KOii ocajika, Tpyouatsie (cBepxuentpudyru) (OTP u PTP).
[enTpudyru HeNPEPLIBHOTO AECUCTBUS:
— IPSIMOTOYHBIEC U IPOTUBOTOYHBIE OCA/IUTENIbHBIE IIEHTPU(DYTH
CO IIHEKOBOM BhIrpy3koi ocaaka (OI'TI u OBIII),
- (QuubTpyromue HEeHTPUPYTH: BEPTUKAIBHBIE CO IIHEKOBOM
BBITpY3KoH ocanka (PBIII), ropu3oHTaIBHBIE CO ITHEKOBOW BBITPY3KOM
ocanka (®PI'I), ropu3zoHTaIBHBIE ¢ MYJbCUPYIOIICH BBHITPY3KOH Ocajka
(®T'II), Bubparmonnsie ¢ ropuzoHTATBHBIM (PBI') nin BepTUKAIBHBIM
(®BB) pacnonoxkeHueM poTopa, BEpPTUKAIbHBIE C HHEPIIMOHHOM
BBITpYy3KOii ocanka (DBN).
DHepreTu4ecKuil pacyeT HeHTPUPYT.

Tema 8. dKuakocTHble IEHTPOOEKHbIE CENAPATOPLI

Obnacte  mpumeHeHuss  cemnapatopoB.  Kilaccupukaums — KUIKOCTHBIX
LEHTPOOEKHBIX CEMapaTopoB M0 TEXHOJIOTMYECKOMY Ha3HaueHUI0. KOHCTpyKTHUBHbIE
CXEMBI KHUAKOCTHBIX LIEHTPOOEKHBIX CEMapaTOpOB PA3IUYHBIX THIIOB U UX MPUBOOB.

KoHcTpykiuu cernapaTopoB pa3jInyHbIX THIIOB.

OnHOKaMEPHBIM  OCBETISAIOIMIMM  CemapaTop INEPUOAUYECKOIO  JIEHCTBHS.
OpHOKaMepHBIN pa3esIoIInN CenapaTop NEpUOINIECKOro JeHCTBUSA

MHorokaMepHble cenapaTropbl MNEPUOAUYECKOTO JeUCTBUSA. OCBETIAIOIINN
cenaparop IEpUOJAMYECKOro JEHCTBHUS € OTBOJOM (yrata TOJ HAmopoM.
OcBeTysIIoInN  TapenbyaThlil  CaMOpa3rpy-KarolINNCs cenapaTtop C HENPEpPbIBHOU
COIUIOBOM BBITPY3KOM IIJIaMa.

TapenbuaTbie  caMopa3rpyXkarollyecsi  cemaparopsl C  LEHTPOOEKHON
MyJIbCUPYIOUIEH BBITPY3KOH CTYIIEHHOTO OcajiKa yepe3 nepudepuitHple pa3rpy304Hbie
LIEIN, TMEPUOAUYECKH OTKPBIBAEMBIE NIPU IEPEMEIICHUN IMOJBHKHOTO 3JIEMEHTA
potopa.

TapenbuaTeiii ocBeTIIsIIONIMN camopasrpyxkatomuiicst cenapatop (OJB) c¢
OPUHYIUTEIbHBIM TEPEMEIIEHUEM BHYTPEHHETO IIOJBHKHOIO IIOPIIHS 3a CYET
naBieHus OydepHor xuakoctu. CamopasrpyKaroolUics poTop C MOJBUKHBIM
JHUIIEM M KJIAIIAaHOM C H30JUPOBAHHBIM IOPIIHEM JUIS JBYXITAllHOM pas3rpy3Ku
ocaxka.

Tema 9. ®UAbTPBI IS JKUIAKOCTEH

OO6mue nosoxxenus, knaccudukanusa GuiabTpoB. OCHOBHBIE PEKUMBI PaOOTHI
GuIbTPOB.

Koucrpykiuu GpumsTpos.

Pamupiii  ¢unptp — mpecc. Kamepuwiii  ¢unstp-npecc. DunbTp-mpecc
ABTOMAaTHU3UPOBAHHBIN KaMEpHBIN TUIA OITAKM. OunpTp-npecc
aBTOMATU3UPOBaHHBIN KamepHbIid Tua ®AMO. OunsTp-nipecc ¢ OyMaxxHOM JIEHTOM
JUCTOBOTO BEPTHKAIHLHOTO (GUIBTPA C THAPOCMBIBOM OCAJIKA.



SueiikoBbie OapabaHHble BakyyM-(QuibTpbl. bapabaHHbIil BakyyMm-QHUIBTp C
HapyXHOUH  (UIBTPYyIOIIEH MOBEepXHOCThIO. bapabanHbli BakyyMm-QuibTp C
BHYTpPEHHEH QUIBTPYIONIEeH TOBEPXHOCTHIO

JluckoBbiii  BakyyM-QuibTp. JIeHTOUHBIN BakyyM-(QUIBTP CO CXOISIINM
[IOJIOTHOM. Kapycenpuplii  BakyyMmM-QuibTp. Jlentounslii  ¢uIbTp-Mpecc.
Bubpanmonasiii GpuiabTp.

3.4  TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX H JJA00PATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/nmpakTuyeckue 3aHsITHs

IIpakTuyeckoe 3ansitue 1. OcHOBHBIE (PU3UUYECKUE CBONCTBA, XapaKTEPUCTUKU UCXOTHBIX
MaTepHaoB.

IIpakTuyeckoe 3ansiTue 2.IlapamMeTpruiecKuii ¥ MPOYHOCTHOM pacyEThl MAIIMH U
anmnapaToB JUIs pa3/ieJIeHHs] HEOAHOPOHBIX CUCTEM.

IIpakTuyeckoe 3ansitue 3.Knaccudukamnusi cMecuTenei, O0CHOBaHHAas Ha UCIOJIb30BaHUN
KOHCTPYKTHBHOU OOIITHOCTH CMECUTENICH, UX HA3HAYCHUS U XapaKTEPHBIX OCOOCHHOCTEH PadOTHI.

IIpakTuyeckoe 3ausitue 4. Knaccuduxaius 103aTOpOB U MUTATETICH.

IIpakTuyeckoe 3ansitue 5S.Kimaccudukaius npeccoBoro 000pya0BaHus: IO BUTY IPUBOJIA;
10 HAIMPaBJICHUIO JIEHCTBYIOIIETO YCUITUS; MO clieu(rKe KOHCTPYKLUU; MO CIIOCO0Y yIpaBiIeHUS.

IIpakTuyeckoe 3ausTue 6.Knaccudukamnus u 06J1acTh MPUMEHEHHS ITHEKOBBIX MAIIIHH.

IIpakTuyeckoe 3anstue 7. Knaccuduxamnus ueHTpudyr u Buabl HeHTpUyrupoBaHus,
OCHOBHBIE€ TEPMUHBI U OIIPEICIICHUS.

IIpakTuyeckoe 3ausiTue 8. KoHCTpYyKIMK cenapaTopoB Pa3IMUHbIX THUIIOB.

IpakTuyeckoe 3ansitue 9. KoHCTpyKITUU (PHILTPOB.

3.4.2. JlaGopaTopHble 3aHATUS

JlabopaTopHoe 3ansitue 1.13ydeHune HanpspkeHHO-1€()OPMHUPOBAHHOTO COCTOSIHUS
MOPOLIKOBBIX MaTEpHAJIOB B IIPECC-UHCTPYMEHTE.

Jla6opaTopHnoe 3ansaTue 2.0npeeneHre GuU3nKo-MeXaHUIECKIX CBOWCTB MTOPOITKOBBIX
MaTepHaJIoB.

JlaGopaTopHnoe 3ansaTue 3./3yueHne paboThl BHOPAIIMOHHOTO MTUTATEIIS U
9KCIIEPUMEHTAJIbHBINA aHAJIN3 IPOU3BOIUTEIBHOCTH U KQUECTBA [10/1a4YU ChITy4el cpeibl

JlaGopaTopHoe 3ansTHe 4.V ccienoBanne rpaHyIOMETPUUIECKOTO COCTaBa METOAOM
CUTOBOTO aHaJIn3a

JlabopaTopHoe 3aHsiTHE 5. DKCIIEPUMEHTAIBHBIN aHATN3 CMEIICHUS CHITyYNX MaTEPHAIOB
U OLIEHKA KauyecTBa MOJy4yaeMOU CMecu

JlaGopaTopHnoe 3ansaTHe 6.113ydeHre OCHOBHBIX 3aKOHOMEPHOCTEH YITIOTHCHHS
MOPOIIKOOOpa3HBIX MaTepHalioB aBieHrneM .OcHalleHue: 1a00paTopHbIi pydyHOU ruapoIpecc,
METOAMYECKUE yKa3aHusl K J1abopaTopHOil paboTe.

JlaGopaTopHoe 3ansTHe 7.V3ydeHue paboTsl paMHOTO (pUILTp-TIpecca.

JlaGopaTopHnoe 3ansiTue 8.13y4uenne padoTsl puIbTpyOMIEH eHTpHyTH
MEPUOJNYECKOT0 AEUCTBHSI C PYYHON BBITPY3KOM OcasiKa.

JlaGopaTopHnoe 3ansaTue 9./3y4ueHne paboTHI TapeabyaToro cernaparopa.
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3.5 Temaruka KypCOBBIX NPOEKTOB (KYPCOBBIX padoT)
OcanurenbHas neHTpUdyTa co MIHEKOBOI BHITPY3KOM OcaIKa.
TapenbyaThlil cenapaTop HEMPEPHIBHOTO JICUCTBHUS.
Bubpanronnoe curo

Kpuorpanynstop co NiHeKOBON BBIFPY3KOH KPHOTPaHYIL.
Bakyym-cyOnumarmonnas ycranoBka BCY-1.

CwMmecuTenb BBICOKOBS3KUX COCTABOB.

MasiTHuKOBas IeHTpUdyTra B IPOU3BOJCTBE BUTAMHUHOB
BankoBas MenpHUIIA J1s1 U3METbUYEHUS TONMHAMOYPA.

N~ LNE

4, Y4eOHO-MeTOAMYEeCKOE U HHPOPMAIIMOHHOE 00ecTedeHue

41  OcHoBHas IUTEpaTypa

1. Cemakuna, MammHbl 1 annapaTsbl XUMUYECKUX, HepTenepepadaTbIBAIOIINX U
He(pTeXMMUYECKHUX MPOU3BOJACTB : yueOHoe rmocooue / O. K. Cemaknuna. — Tomck :
TITY, 2016. — 154 c. — ISBN 978-5-4387-0693-9. — TekcT : aneKTpoHHbIi //
Jlans : anekTpoHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/107722

4.2  JlomoJHHUTEIbHAS JIUTEPATYypa

ITonukapos, M. M. PacueThl MamuH W amnmaparoB XHMHUYECKHUX IIPOU3BOJICTB U
HedTerazonepepadboTKu (IpUMeEpHI U 3a7a4uu) : yaeObHoe mocodue s By3os / M. U.

ITonukapos, C. U. Ilonukapos, C. B. PaukoBckuii. — 5-e¢ m3x., crep. — CaHKT-
ITerepOypr : Jlamp, 2025. — 716 c¢. — ISBN 978-5-507-53992-5. — TekcT :
ANEKTpOHHBIN //  Jlanb : 2yekTpoHHO-OMOMMoTeuHas cucrema. —  URL:

https://e.lanbook.com/book/504423

4.3  DiaexkTpoHHBbIe 00pa3oBaTe/IbHbIE Pecypchl
1. 50P ne pazpadotan

44  JluueH3uOHHOe M  CBODOJHO  pacHpoCcTpaHseMoe NPOrpaMMHOe
obecnieuenmne

1. He npenycmoTpeHo
45 CoBpeMeHHble npodeccnoHaNbHbIe 0a3bl JaHHBIX M MH(pOpPMALMOHHbIE

CIIPaBOYHbIE CHCTEMbI
1 . He npexycmotpeHo

d. MarepuajibHO-TEXHH4YECKOE o0ecredeHne

AyauTtopus 11 IEKITMOHHBIX U TPAKTHYeCKUX 3aHATHI No4409: CTOIbI, CTYIbS, ayTUTOPHAS
JI0CKa, HACTCHHBIN MPOEKIIMOHHBIA 3KpaH, MYJIbTUMEIUNHHBIA KOMILIEKC (MPOEKTOP, KOMIBIOTED).
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Pabouee MmecTo mpernoaBarens: CTo, CTyJ (y4eOHBIN KOPITyC, paciooKeHHbIH o aapecy: 115280,
r. Mockaa, yn. ABro3aBojickas, .16, ctp. 5).

Kommnbrorepnsiit kiacc Ne4408: nepcoHanbHbIe KOMITBIOTEPBI, CTOJIBI, CTYJbs, ayJUTOpPHAS
JI0CKa, HACTEHHBIN MPOEKIIMOHHBIA 3KPaH, MYJIbTUMEIUNHBIA KOMIUIEKC (MIPOEKTOP, KOMIBIOTED).
Pabouee MecTo mpenoaBaTes: CTOJ, Ty (y4eOHBIA KOPITYC, pacoiIoKeHHBIH 1o aapecy: 115280,
r. MockBa, yi. ABro3aBojickas, .16, ctp. 5).

Aymutopust ansi nabopatopubix pabor Ne4102: cToibl, CTynbs, ayAWTOpHas JJOCKa,
HACTCHHBIN MPOCKIIMOHHBINA dKpaH, MyJIbTUMEIUUHBIN KOMIUIEKC (MIPOEKTOP, KOMITbIOTEp). Pabouee
MECTO TIperoJaBaress: CTOJ, CTyJ (y4eOHBIM KOpITyC, pacroyIOKeHHBbIH mo aapecy: 115280, r.
Mocksa, yn. ABTo3aBojckas, 1.16, ctp. 5)

Aynutopus s mabopatopHbix padboT Ne4101: cToibl, CTyNbsl, aymiuTOpHAs Tocka. PaGouee
MECTO TperojaBaress: CTOJ, CTyJ (y4eOHBIM KOPITYC, pacIloloKEHHBIH mo amapecy: 115280, r.
Mocksa, yn. ABTo3aBojckas, 1.16, cTp. 5)

6. MeTOJII/I‘{eCKI/Ie PECKOMEHIAUH

6.1 MeToanuyeckue peKOMEHIAUMH 1JI5l MPenoaaBaTeis M0 OPraHu3auuu
o0yueHust

OCHOBHBIM TpeOOBaHHEM K IIPEIOIABAHHUIO TUCIUIUIMHEI SBISETCS TBOPUECKUH,

POOJIEMHO-TMAIOTOBBIN TIOIX0/1, TO3BOJISIONINN TOBBICUTH HHTEPEC CTYEHTOB K

COJIepKaHUI0 y4eOHOro MaTepHuaa.

Teopernueckoe n3yueHre OCHOBHBIX BOIIPOCOB Pa3/IesIOB JUCIUILUIUHBI JOKHO

3aBepIIaThCs MPAKTUUECKOM paboTOM (BBINOJIHEHUEM J1a00paTOPHBIX padoT, KypcoBOH

paboTHI).

Jlns akTUBU3aMK y4eOHOTo Ipoliecca Mpu U3y4eHUH AUCHUIUTUHBI 3P PEKTUBHO

MIPUMEHEHUE MPE3EHTALU 110 Pa3IMYHbIM TEMaM JIEKIUI U 1abopaTOPHBIX paldoT.

Jlnis TpoBeICHU s 3aHIATUH 110 JUCLUUIUIMHE CIIEAYEeT UCTIOIb30BaTh CPEJICTBA O0YUCHHUS:

yueOHUKH, HHGOpMallMOHHbIE pecypchl IHTepHeTa;

CIPaBOYHbIE MAaTEPUAIIbl © HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALIUIO;

IIPOBOAUTH IPYNIIOBbIE U MHAUBHUIyaJIbHbIE KOHCYJIbTAlUU CTYIEHTOB 110 BOIIPOCAM,

BO3HUKAIOIIMM y CTYIEHTOB B XOJI€ UX IOATOTOBKH K TEKYLIEH U TPOMEXKYTOUHON

aTTecTaluu 1o y4eOHOM AUCIMIIINHE, PEKOMEHI0BAaTh B IOMOILb y4EOHbIE U APYTUE

MaTEpHaJbl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

6.2 MeToauveckue yKazaHus 1Jis 00y4aKIIMXCS M0 OCBOCHUIO U CIHUIIIMHBI

CaMocTosTenpHas pa60Ta ABIIACTCA OIJHHMM W3 BHUIOB y‘-IC6HBIX 3aHATHH. HGHL
CaMOCTOSTEIbLHOMN paGOTBI — HNPAKTUYICCKOC YCBOCHUC CTYACHTAMH BOIIPOCOB, paCCMAaTpUBACMBIX B
mponecce N3y4CHUA ANCHUILINHBL.

Ay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta IO JUCHHMIIIIMHE BBIIIOJIHACTCA Ha y‘-IC6HLIX 3aHATUAX
moa HEMOCPCACTBEHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €0 3aJIaHUTO.

BHCaYIlI/ITOpHa}I CaMOCTOATCIIbHAA pa60Ta BBITIIOJIHACTCA CTYACHTOM o  3aJaHHIO
mnpenoaaBaTeiisd, HO 0e3 ero HETIOCPEACTBCHHOT'O YJaCTHA.

33.I[211H/I CaMOCTOSTEIbHOU pa60TBI CTYACHTA:



- pa3BUTHE HaBBIKOB CAMOCTOATEIbHON yueOHON paboThl. CTYIEHT JOJIKEH caM IJIaHUPOBATh
CBOIO CAMOCTOSITENILHYIO pa0oTy, HMCXOIs W3 CBOMX BO3MOXHOCTEH U TPUOPUTETOB. ITO

CTUMYJIUPYET BBINIOJHEHHE paboTHI, co3maeT OoJjiee CHOKOWHYIO OOCTaHOBKY, YTO B UTOIE
MOJIOKUTEIFHO CKa3bIBAETCSl HA YCBOCHUM MaTepHara;

- OCBOCHHE CO/ICPIKaHUS TUCIUIUINHBI;

- yriryOJeHue colepKaHus U OCO3HaHUE OCHOBHBIX IOHSATHH JUCIUILINHEL,

- HCII0JIb30BaHKUE MaTeprasa, COOPaHHOTO U MOJIYYEHHOT'O B X0JI€ CAMOCTOSITENIbHBIX 3aHATUI
s 3 PEKTUBHOM MOATOTOBKH K 3K3aMEHY.

Buibl BHEAyTUTOPHOM CaMOCTOSTEIIBHON PaOOTHI:

- BBITIOJTHEHUE KYPCOBOTO MPOEKTA;

- CAMOCTOSITENILHOE YIITyOJIeHHOE U3yUYSHHE OTIEIbHBIX TEM TUCLIUILINHEI;

- IOATOTOBKA K JICKIIMOHHBIM 3aHATHIM;

- IOATOTOBKA K JIA0OPAaTOPHBIM PabOTaM.

J1i1st BEIMOSTHEHU S IFI000T0 BU/Ia CAMOCTOSTENBHON paboThl HEOOXOIUMO MTPOUTH CIEAYIOLTNE
STaITBL:

- OTIpeJieNieHue LIeJIN CaMOCTOSTEIbHON paboThI;

- KOHKpEeTH3alus T03HABATEIbHON 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSATEIBHOM paboTe;

- BEIOOD a/IeKBATHOTO CIloco0a IEHCTBUS, BEIYILETO K PEIICHHUIO 3a1auH;

- OCYILIECTBJICHHE B MPOLECCE BBIMOIHEHUS CAMOCTOSTEIHLHOM PabOThl CAaMOKOHTPOJIS
(TPOMEKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB padOThI U KOPPEKTUPOBKA BBITOIHEHHS PaOOTHI.

7. @DoH/I OLIEHOYHBIX CPE/ICTB
7.1  Mertoabl KOHTPOJISAA H OLIEHUBAHMS Pe3yJIbTATOB 00yUeHHUsI

[TpomexyTouHas aTTecTanus oOyJaroumxcs B opMe S3K3aMeHa IPOBOAUTCS MO Pe3yIbTaTaM
BBIMTOJIHEHUSI BCEX BHJIOB Yy4eOHOW paboThl, MPEAYCMOTPEHHBIX y4eOHBIM IJIAHOM IO JIAaHHOH
JUCHUILIMHE (MOIYJIIO0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OLleHKa CTENEHU JOCTHKEHHsS OOy4yarolMMUCS IUIAaHUPYEMBIX pe3yJbTaToB
oOyueHuss MO JUCHMIUIMHE (MOIYJI0) MPOBOAMUTCS TpPENojaaBaTeieM, BEAYIIMM 3aHATUS II0
JUCLUIUIMHE (MOAYJII0) METOAOM IKCIEepTHOM oneHKU. [To utoram mpomMexyTouyHON aTTecTaluu 1o
JUCHUIUIMHE (MOAYIIO) BHICTABIISIETCS OLIEHKA «OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBLHOY» HIIN
«HEYJIOBJIETBOPUTEIBHOY.

O0s13aTeNnbHBIMU YCIOBUSIMU MOATOTOBKH CTY/I€HTA K IPOMEKYTOYHOM aTTECTALUU SBIISETCS
BBINOJIHEHUE CTYIGHTOM BCEX BUAOB YUeOHOM paboThl, MPEeyCMOTPEHHBIX pabodel mporpaMMoii o
muctuminHe « KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 0OecreuyeHre MPOEKTUPOBAHNS MAILIMH OTPACITIN

Bun pabotst dopma OTUETHOCTHU U TEKYLIETO KOHTPOJIS
ITpakTnueckue OdopmiieHHbIE OTYETHI (>xypHaun) MIPaKTUYECKUX pabor,
paboThI NPeIyCMOTPEHHBIX paboueil mporpaMMoi JAUCHUIUIMHBI C OTMETKOMN

OpenoJiaBaTessi  «yIOBJIETBOPUTEIHHO/XOPOUIO/OTIANYHO»,  €CIH
BBITIOJTHEHBI U 0(OPMIIEHBI BCE PadOTHI.
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KypcoBoii mpoekT PaboTa cTyneHTa, BKIIOYArOIIasi aHATUTHIECKYIO, TpauuecKyro u
pacyeTHYIO 4acTH, M MPEACTaBIISAONIas COOON 3aKOHYEHHOE pellIeHHE
MOCTaBJICHHOM 3a/1a4M B paMKaxX U3y4yaeMOu JUCIUILINHBI
7.2  IIkajga v KpUTEPUHU OLIEHNBAHUS Pe3yJIbTATOB 00yYeHHsI

7.2.1 Illkana oneHMBAHUA MPAKTHYECKUX PadoOT

[Ikama oreHUBaHUA

Ornucanue

HeynosnersopurensHo

He BbImoONHEHBI TpeOOBaHUS K HANKMCAHUIO W 3AlIUTE MPAKTHYCCKOH
paboThI: HEMpaBUWILHO opopMiieHa paboTa, HEMPABUIBLHO MOJICUYUTAHBI
3HA4YCHUs1, He C(HOPMYITHMPOBAH BHIBOJI.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

BrinonHens! He Bce TpeOOBaHUS K HATUCAHUIO U 3aIlIUTE MPAKTUYECKOM
paboTel:  HempaBWJIbHO  odopmiieHa  paboTa,  HENPaBHIBHO
chOpMyIMPOBaH BBIBOJI, HO MPABUIIBHO TIOJICYMTAHBI 3HAYCHUS.

Xoporo

BrimonHeHbI Bce TpeOOBaHUS, HO C HEIOYETAMHU: HE3HAYUTCIHHBIC
ommOKku B odopmiieHHH paboThl, HETOYHOCTH B (POpMYyITUpPOBKE
BBIBOJIOB. [IpaBMIIBHO TIOJICUUTAHBI 3HAYCHUS.

OTIu4YHO

BrimonHeHsl Bce TpeOOBaHMS K HANMCAHHWIO U 3aIUTE MPAKTUICCKON
paboTBI: BEpPHO TIOJACYUTAHBI 3HAYCHHS, C(HOPMYIUPOBAH BBIBO/I,
co0Jtro1eHbI TpeOOBaHUS K OPOPMIICHHUIO.

7.2.2 Illkajga KypcoBOro nNpoeKkTa

[IIxana oneHUBaHUsg

Orncanue

HeynosnerBopurensHo

He Bpmonxamn IMPOCKT B MOJTHOM O6T)CM€, HE 3HAeT 3HAUNTSIbHOM YaCTH
nporpaMmmHoOro MaTtcepuaia, AOITyCKacT Cepbé?»HBIe OH_II/I6KI/I, C
OOJIBIIMHU 3aTPpyAHCHUAMUA MMPUHUMACT MPaKTHICCKUEC
KOHCTPYKTHBHBIC PCIICHH.

Y 10BIIETBOPUTENBHO

BbInonHu npoekT B MOJMHOM 00beMe, HO OCBOWJI TOJIBKO OCHOBHOM
MaTepuajg MIpOrpaMMbl, JOMYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO
IIpaBHJIbHBIC q)OpMYJII/IpOBKI/I, HCIIBITBIBACT 3aTPYAHCHHA B IMPUHATUA
IPAKTUYECKMX KOHCTPYKTUBHBIX PELIECHUM.

Xoporo

BbinonHu mpoekT B MOJHOM 00beMe, TBEPJO 3HAET MPOrpaMMHBIN
Marepuai, I'paMOTHO M II0 CYIIECTBY €ro M3Jaraer, He JOIIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE€ Ha BONPOC, BIAJAEET
HEOOXOAMMBIMA ~ yYMEHUSIMH UM HaBBIKAMH  TpPU  IPUHATHH
KOHCTPYKTUBHBIX PEIICHUMN.

OTIU4yHO

BbINONMHUI TPOEKT B MOJIHOM 00BbeMe, TIIyOOKO U MPOYHO OCBOMII BEChH
MaTepuaj mporpammbl 0OydeHHs, UCUEPHBIBAIOIIE, MOCIEI0BATENbHO,
IPaMOTHO M JIOTUYECKU CTPOMHO €ro M3Jaraer, He 3aTpyIdHSETCs C
OTBETOM IIPH U3MEHEHUH 33/1aHUS, IPABUIILHO 00OCHOBBIBAET IPUHSATHIE
KOHCTPYKTUBHBIE PEIICHHUS.
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7.3 OueHo4HbIe CpeACTBa

7.3.1. Tekyuuii KOHTPOJIb

7.3.1.1 Tembl NpaKTHYECKUX PAGOT MO JucHuNIHHe «KKOHCTPYKTOpCKO-

TEeXHOJIOTHYecKoe o0ecnevyeHue NMPOCKTHPOBAHMA MAallIMH OTPaAC/IN»

TemaTuka mpakTUYECKHX pabOT U3JI0KeHA B MyHKTE 3.4.

7.3.2. I[IpoMexxyTOUYHASI aTTECTAIUSI

7.3.2.1. Bomnpochl K 3K3aMeHYy N0 AucHUILINHEe «KOHCTPYKTOPCKO-TEXHOJI0THYecKoe

odecneueHue NMPOCKTUPOBAHUS MAallIMH OTPACTIN»

1.

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

OO6nacTe Ha3HAYCHUS U KITaCCU(PHUKAIHS TeTII00OMeHHBIX anmaparoB. OcHoBHbIe [loHsITHE O
nporecce N3MeIbueHHs. XapaKTepUCTUKN UCXOAHOTO MaTepualia U TOTOBOTO MPOAYKTA.

Knaccudukanus usmenpuurenei.
KonycHble u BasikoBble 1poouny. HazHaueHue v npuHIMI JeHCTBUS.
MenbHu1b! 17151 TPyOOTo IoMosia.

N3menbuntenu ynapHoro AeMCTBUSA (IE3UHTETPATOPHI, AUCMEMOPATOPHI, BAOPAIIMOHHBIE
MEJTBHUIIBI).

MartuHsl ¥ annaparsl 471 KlacCU(PUKaIUU CHITYYHX MaTepHasoB.
Knaccudukanus cMecutesne Chllly4ux MaTepHuaos.

[lenTpobexHbIe M THEBMAaTUYECKHE CMECUTEINH ChIITyYUX MaTepUaIOB.
Krnaccudukanus 103atopoB 1 TUTaTENEH ChIMYyYHX MaTepHasoB.

Jlo3aTopbl ¥ MUTATENN C BPaILAIOLIUMCS paOOYUM OpPraHoOM.
Ob6opynoBanue i npeccoBanusi. CxeMbl BeJIeHUs Ipoliecca MPEeCCOBAHMS.
I'mnpaBnuueckue npeccel.

Kpusommnssle (3KCLHEHTPUKOBBIE) PECCHI.

BuOpanronHoe npeccoBaHue.

IIpouecc BanplieBaHUSA B XUMHUUECKON MPOMBIIUIEHHOCTH. BasikoBbIe ITpecchl.
Pabounii MexaHH3M POTOPHOTO Ipecca.

ABTOMaTHYECKHE POTOPHELIC JIMHUH.



18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.
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PoTopHO-KOHBEHEPHbIE JIMHUN.

Oo0iacTh IIPUMEHCHUS IMHCKOBBIX MAlllMH.
OCHOBHBIE THITBI ITHEKOBBIX MAIIIMH.

OcHoBHbIE cTTIOCOOBI LIEHTPOOEKHOTO Pa3AeICHUS PA3IUYHbBIX 10 XapaKTePUCTUKAM
CYCIIEH3HI ¥ AYMYJIbCHI B OBICTPOBPALIAIOIINXCSA POTOPaX, 0COOEHHOCTH MOTY4aeMbIX
POYKTOB pazaeneHusi. OCOOEHHOCTH MEePUOINYECKUX U HEIIPEPBIBHBIX MTPOLIECCOB

UEHTPUYTHPOBAHUS.

Knaccudukanus GuiabTpyronmx neperopogaok GuiIbTpoB I )KUAKOCTH. TpeGoBaHus K
buIBTpyIOIKM neperopoakam. OUILTPOBANBHBIC BCIIOMOTATENbHBIC BEIECTBA.
@Ounprpyromas cpeaa.

KoHcTpyKius poTopa TapenbuaToro 0OCBETISIONIEr0 CaMOpa3rpyKarollerocs cenaparopa ¢
MPUHYAUTEIBHBIM [IEPEMEIIEHUEM BHYTPEHHETO MOABMKHOTO TIOPIIIHS 32 CUET IaBICHUS
Oydepnoi xunkoctu. [IpuHiun paboTel; pexxuM paboThl C YACTUYHON Pa3rpy3KOM
[IJIAMOBOT'O IPOCTPAHCTBA.

OcHOBHBIE PEKUMBI PaOOTHI KHUJIKOCTHBIX (PHIBTPOB B 3aBUCUMOCTH OT aIIapaTypHOTo
odopmiieHus U criocoda co3gaHusl IBUXKYIIEH CUITBI Ipoliecca GUIbTPOBAHHUS.

OcHOBHbIE MPU3HAKH, 10 KOTOPBIM KJIaccuPUIUPYIOTCs HeHTpudyru. CTpykTypa
YCIOBHBIX 0003HaueHu neHTpudyr, paspadorannas 8 HUMXNMMAIlle. Onpenenute TUn
MIPOMBIIIICHHBIX HEHTPU(YT MO CIEAYIONINM YCIOBHEIM 0003HaueHussM: OBB; ®M/;
OIIH; ©BII; ©I'Tl; ®BU; ®BB; PTP.

KoHcTpykuus, mpuHIUN AeHCTBHS U 001aCTh UCHOIB30BAHUS PAMHBIX (PHIIBTP-TIPECCOB
nepuou4eckoro neiicteus. Pabounit nukn GpuisTpa.

dusnueckuii cMbICH (pakTOpa pazaeneHs IPUMEHUTENBHO K LIEHTPOOEKHOMY pa3/ieIeHUIO
CYCIIEH3UH WJIM OMYJIbCUI. B yeM npuHIunuanbHas pasHuLa Mexay Mporeccamu
LEHTPOOEKHOTO OCBETJIEHUS U LIEHTPOOeKHOTO paznenenus. [louemy nieHTpoOexxHoe
OCBETJICHHE CYCIIEH3UI OCYILECTBIISIETCS B OCAJUTEIbHBIX, a HE B QUIBTPYIOIINUX

ueHTtpugyrax?

Knaccudukanus GpuinbTpoB, kpurepuu kinaccuukanuu. CocTapisione BpeMeH! padbouero
1UKJIa GUIBTPOB NMEPUOIUNUECKOTO JEHCTBUS.

KoHncTpykuus, npuHumn aeicTBus u 00sacTh ucnonb3oBanus neHTpudyr ®Mb, OI'H.
[TosicHuTe IPUHITUTT AEHCTBUS IEHTPOOEIKHBIX MY(DT U THAPOMYPT.

KoHcTpykius, mpuHIMI ASHCTBHS U 00JIaCTh UCIIOIb30BAHUS KAMEPHBIX (DUIBTP-TIPECCOB
MePUONYECKOro AecTBusl. Pabounii ki puibTpa.

ITpuHIun paboThl poTOpa CaMOpa3rpy’KaroIIErocs cenaparopa ¢ LeHTPOOSKHOIM
MyJbCUPYIOLIEH BHITPY3KOH ocazka (1o cxeme). CriocoObl OTKPBITHS Pa3TPy30UHBIX LIEsIeH
U UX 3aKpbITHS.



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
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KoHcTpyKius, pUHIUT ASUCTBUS U 00JaCTh UCIIOJIB30BAHMSI TUCTOBBIX (DUITBTPOB
MIePUOIMYECKOT0 JEHCTBUS, paOOTAIONINX MO/ JaBiaeHueM. Pabounii uki puibTpa.

TapenbuaTeie caMOpa3rpyKaoMIUEcs CemapaTopsl C EHTPOOCSIKHOM MyTbCUPYIOIIEH
BBITPY3KOH CT'YIIICHHOTO OCajKa 4epe3 nepudepuiiHbie pa3rpy309HbIe MIEIH, IEPUOTTICCKU
OTKPBIBAaEMbIC ITPH OCEBOM MEPEMEIICHNUH MTOBHUKHOTO 3JIEMEHTa POTOpa.
[IpuHIMIIHATIEHBIE CXEMBI POTOPOB: ¢ HAPYKHBIM IMOPIITHEM, C BHYTPEHHHUM ITOPIITHEM
(TOABMYKHBIM JTHUILIEM ).

KoHcTpykiust, MpUHIUT ACWCTBUS U 00J1aCTh HCIIOB30BaHMsI (PHIILTP-TIPECCOB TUTIA
OITAKM. Pabounii uki GuibTpa.

KoHcTpyKIMK poTOpOB OCBETIISIFOIIMX TapeIbyaThIX CaMOpa3rpyKaroIIUXCs CENapaTopoB ¢
HEMpPEePHIBHON COILIOBOM BBITPY3KOM 1uTaMa. XapakTep ABMKCHUS YaCTHIL JUCTIEPCHOM
(a3bl B MEKTapenbp4aToM MPOCTPAHCTBE pOTOpa cenaparopa. [IpuHnun nercTBus
HATIOPHOTO JTMCKA JUIsl OTBOJIA OCBETICHHOTO (hyrara.

KoHncTpykuus, npuHIUI AelcTBUS U 00JaCTh UCIONB30BAHUS SYEHKOBBIX OapabaHHBIX
BaKyyM-(QuiIbTpoB. OUIBTPHI ¢ HAPYKHOH (PUIBTPYIOLIEH MOBEPXHOCTHIO U (PUIBTPHI CO
CXO/JISIIUM MTOJIOTHOM.

KoHcTpyKIMs MHOrOKaMEepHOI'O OCBETIISIOIIET0 cerapaTopa NepruoANYEcKoro 1eHcTBUS ¢
LWINHAPUYECKUMH BCTAaBKaMH, BO3MOKHOCTb UCIIOJIb30BAaHUs cenapaTopa Jis
KJIaCCHU(UKALUK CYCIIEH3UH 10 pa3MepaM YacTHII.

KoHncTpykuus, npuHun AecTBUs U 00J1aCTh UCIIOJIb30BAHUS JICHTOUHBIX BaKyyM-
¢ubTpoB. JIeHTOUHBIH QUIBTP CO CXOASAIIUM MOJOTHOM. JIGHTOUHBIN QUIBTP C
(GUIBTPOBANBHOMN TKaHbBIO, 3aKPEIIJICHHON Ha MOBEPXHOCTH PE3UHOBOM JPEHAXHOMU JICHTHI,
YCTPOMCTBO TaKOW IPEHAKHOU JICHTHI.

Oco6eHHOCTH KOHCTPYKIMH, MPUHLUI JeHCcTBUSA U 0071aCTh MCIIOJIb30BaHUS MTOABECHBIX
LHEHTPU(YT ¢ BEpXHUM MIPUBOJOM U HIDKHEH BBITpY3Koi ocaaka. KoHcTpykuus y3na
MIOJIBECKH, CUCTEMA CMa3KH IIap TPEHHUS B y3J1€ IIOJBECKH POTOPA.

KoHcTpykiinu BepxHell 1 HUKHEH Omop poTOpoB TpyOuaThX HeHTpUdyr.CucremMa cMa3Ku
ornop.KoHCTpyKTHBHBIE CIOCOOB! YMEHBILIEHUS )KECTKOCTH OIOP.

KoHcTpyKInn poTOpOB OCBETIISIONIMX U Pa3AEISIONINX OJHOKAMEPHBIX CENIapaTopoB
nepuoandeckoro aecteus. [Ipunuun tpéxdasHoro pasaeneHusl.

TpyOuateie pa3genuTenbHbIe CBEPXICHTpU(PYTH, Ha3HAYEHUE, 00JacTh MPUMEHECHHUS,
0COOEHHOCTH KOHCTpYKIMU. Cxema mpoliecca pa3zesieHus: SMYJIbCHI B pa3ieTUTeIbHOM
potope. KoadduiueHT cenapanuu v ero NpakTUYECKUe 3HAYCHUsI, 00eCTIeUHBAIOIIHE
BO3MOKHOCTb Pa3JeleHUs IMYIbCUM.

OcHoBHbIE CTIOCOOBI LIEHTPOOEKHOTO Pa3AeTICHUS PAa3TUYHbIX 10 XapaKTePUCTUKAM
CYCIIEH3HH ¥ YMYJIbCHI B OBICTPOBpALIAIOIINXCSA POTOPaX, 0COOEHHOCTH MOITY4aeMbIX
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POAYKTOB pazaeneHus. OcoOeHHOCTH NePUOINYECKUX U HETIPEPHIBHBIX MPOIIECCOB
LHEHTPU(YTUPOBAHUSL.

Konctpykuust, mpuHIUN AEUCTBHUS U 007aCTh HCIIOIB30BaHUS KapyCEIbHbBIX BaKyyM-
(GUIBTPOB.

Oco0eHHOCTH KOHCTPYKITHH, TPUHITUT JIEHCTBUS U 00JIACTh UCIIOJIb30BAHUS MASITHUKOBBIX
HEHTPUQYT ¢ HIDKHUM NPUBOJOM. OCHOBHBIE CITOCOOBI YIaJIeHUS OCaKa U3 POTOPOB
neHTpudyr 3toro tuna. OcOGEHHOCTH MHOTOCKOPOCTHOTO IPUBO/IA MasiTHUKOBBIX

neHTpudyr.
KoHcTpykuust, mpUHIMIT IEHCTBHS M 00J1aCTh UCTIOIH30BAHUS TUCKOBBIX BAaKyyM-(QHIBTPOB.

Oco6eHHOCTH KOHCTPYKIMH, IPUHIMIT JeHCTBUSA U 001aCTh UCIIOJIb30BaHUS
TOPU30HTAJIBHBIX aBTOMATU3HMPOBAHHBIX LIEHTPU(YT C HOKEBOM BBITPY3KOH Ocaika, uxX
OCHOBHOE OTJIMYME OT APYT'UX TUIOB LEHTpUDyT nepruoanyeckoro aeicTaus. OcoOeHHOCTH
MPHUBOAA KPYMHOTOHHAXKHBIX IIEHTPU(YT ITOTO THIIA.

KOHCTpYKI_II/IH, IMPUHIUIT I[eﬁCTBHH 1 00/1aCTh MCITOIL30BaHUS JEHTOUYHBIX (bHHBTp'HpCCCOB.

OcHoBHBIE CITOCOOBI YIAIICHUS 0CAIKa U3 POTOPOB TOPH3OHTAIBHBIX AaBTOMATH3UPOBAHHBIX
HEeHTpU(]YT ¢ HOKEBOM BBITPY3KOM OcajKa.

KoncTpykuus, mpuHIUT IEHCTBHS M 00JIaCTh NCIIOIB30BAHUS BHOPALIMOHHBIX (DUITBTPOB.

Oco0eHHOCTH KOHCTPYKIIHA, TPHHIUT JCHCTBUS U 001aCTh HCIIOIB30BaHUS BEPTHKAIBHBIX
GUIBTPYIOMHKX HEHTPUYT HEMTPEPBIBHOTO JEHCTBHUS CO IIHEKOBOW BHITPY3KOH Ocaka.

Konctpykius, mpuHIUI JeHCTBUS U 0071aCTh UCTIOIB30BAHMS JIEHTOUHBIX (DUITBTP-TIPECCOB.
Crioco0bl TIpeABApPUTEIILHOTO YKPYITHEHHUST YaCTHI] TUCTIEPCHOM (ha3bl CyCTICH3UH,
(bUIBTPYEMBIX Ha JIEHTOYHBIX (PUIBTp-TIpeccax.

Oco6eHHOCTH KOHCTPYKIUH, MPUHIUIT JeHCTBUSA U 0071aCTh UCTIOIb30BAaHUS
TOPU30HTANIBHBIX (PUIIBTPYIOIINX HEHTPU(YT HEIPEPHIBHOTO ACUCTBUS CO IIHEKOBOM
BBIIPY3KOM OcajKa.

Knaccudukanus GpuinbTpoB, kpurepuu kinaccuukanuu. CocTapisione BpeMeH! padbouero
UKJIa GUIBTPOB NEPUOTUIECKOTO NeHCTBUS.

I'opuzoHTanbHBIE GUIBTPYIONIUE IEHTPU(PYTH HENPEPHIBHOTO IEHCTBUS C MMYJIbCUPYIOIIEH
BBITPY3KO# ocajka. OHOKAacKaHBIC U MHOTOKAacKaaHble IeHTpUdyru. CBsi3b MEKIY
TOJIIIMHOM CJI0S1 OCaJKa B pOTOPE, €ro JUIMHOM U CBOMCTBAMHM OCAJIKA.

TpyOuaTsie ocBeTIIAIOMINE CBEPXIIEHTPUYTH, Ha3HAYEHUE, 00IaCTh MPUMEHEHHUS,
0CcO0EHHOCTH KOHCTpYKIIMHU. CXeMa Mpolecca EHTPOOEKHOT0 pa3iesIeHHs] B OCBETIIAIONIEM
potope.



