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1. Hean, 3a0a4mn u VIaHUPYeMbIe Pe3yJbTAThI 00yUeHHs M0 JUCIHIINH

K ocHOBHEIM oM  OCBOCHHMA  AHCHHUIIIMHBI «KOHCprKTOpCKO—TGXHOHOFI/I‘IGCKOG
obOecreycHue IMPOCKTUPOBAHHUA MAIIMH OTPACIN» CICAYET OTHCCTU:

— (bOpMHpOBaHHe 3HaHUH O AWHAMHUYCCKUX  pacd€Tax MalluH XHMHYCCKHUX U
HG(l)TGXI/IMI/IIIeCKI/IX IMPONU3BOACTB, O6€CH€‘-II/IB8,IOIIII/IX HaACKHOCTh U CTaOUJILHOCTD pa6OTI)I
TCXHOJIOI'MYCCKOI'O O60pyI[OBaHI/I$I;

— I[IOArOTOBKAa CTYACHTOB K ACATCIBHOCTH B COOTBCTCTBHUU C KBaHH(l)HKaHHOHHOfI
XapaKTepHCTHKOﬁ ClICouaJIMCTa II10 HaIlpaBJICHHIO, B TOM YHCIIC (1)OpMI/IpOBaHI/I€ YMeHI/Iﬁ
HCCICI0BATHh q)YHKHI/IOHI/IpOBaHI/IC OJICMCHTOB MW Y3JIOB MAalllMH XUMHWYCCKUX U HG(l)TGXI/IMI/I‘-IGCKI/IX
IMPOU3BOJICTB, BBIIIOJIHCHUEC PACUCTOB HA IIPOYHOCTDL, ) KECTKOCTh U BH6p0yCTOﬁqHBOCTL 3JICMCHTOB
MalrH € YYCTOM JUHAMHUYCCKHUX HAIrPy30K.

K ocHOBHBEIM 3agadyaM  OCBOCHHA  JHUCIHUIIIMHBI «KOHCprKTOpCKO—TGXHOHOFI/I‘IGCKOG
o0OecreycHue IMPOCKTUPOBAHMUA MAIIMH OTPACIN» CICAYET OTHCCTU!:

— OCBOCHHUC MCTOJOJIOTHH ITPOBCACHUA aHAJIM3a AMHAMUKHN MAalllMH 1 UX IIPUBOIOB;

— OCBOCHHC MCTOAMK ONTUMU3ALMOHHOTIO IIPOCKTUPOBAHUA MAIIMH XUMHYCCKUX U
He(bTeXI/IMI/I‘leCKI/IX IIPOU3BOJICTB,

— OCBOCHHEC MCTOJOB pacycTa Ha MPOYHOCTb, )KECCTKOCTh U BI/I6pOYCTOI71‘II/IBOCTI) 9JICMCHTOB
MalrH € Y4€TOM JUHAMUYCCKHUX HAI'PY30K.

OO0yuenue o UCHUIUINHE «KOHCTPpYKTOPCKO-TEXHOIOTUYECKOE obecrieuenue
MPOSKTUPOBAHMS MAIIMH OTPACIN» HAMPABICHO Ha (POPMHUPOBAHUE y OOYUAIOIIUXCS CIICTYFOIIHX
KOMITETEHIIUH:

Koa n HauMeHoBaHHE KOMIIETEHIU I HNHaaukaTopbl 10CTHKEHUS
KOMIIETEHIIUH
OIIK — 3 CniocoOeH BHEIPSATh U OCBAaUBaTh MNOIIK-3.1. 3Haer cmocoObl BHEAPCHHS U
HOBOE TEXHOJIOTHUECKOE 000PYI0BaHHE OCBOCHUS HOBOT'O TEXHOJIOTHYECKOT'0
00opyI0BaHUs
NOIIK-3.2. IIpumensier 3HAHUS o
BHEJIPEHUIO u OCBOCHUIO HOBOT'O

TEXHOJIOTUYECKOr0 000py10BaHMS
NOIIK-3.3. [IpumeHsieT 3HaHUS 10 OCBOCHUIO
HOBOT'O TEXHOJIOTHYECKOI'0 000PYA0BaHUS

OIIK -9 CriocobeH yyacTBOBaTh B NOIIK-9.1. 3naer tpeboBanus K pa3paboTkKe
pa3paboTKe MPOEKTOB U3ETUI IPOCKTOB  HM3ACIHA MAIIMHOCTPOCHHUS U
MAalIMHOCTPOCHUS npouIBHOrO 000PYI0BaHUS
NOIIK-9.2. IlpuanmMaet y4yacTtre B pa3paboTKe
IPOEKTOB U3/IeNni
MaIIHHOCTPOCHHS " poHIEHOTO
00opya0oBaHuUs

NOIIK-9.3. Bnageer HaBbIKaMH pa3pabOTKH
NPOEKTOB  M3JCNUA  MAIIMHOCTPOCHHS U
npohmIbHOTr0 000pyI0BAHHUS

2. MecTo IMCHUIIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI IPOrpaMMbl



Juctunnuna «KoHCTpYKTOPCKO-TEXHOIOTHYECKOe 00ecreueHrne MPOSeKTUPOBAHUS MAITTHOTPACIIN
OTHOCHUTCSI K YY4eOHBIM JTUCIMILIMHAM 00s3aTeIbHON JacTu Onoka bl «JlucumImimHael U1 MOITYITH»
o0Opa3oBaTenbHO TporpamMmbl «KOMIBIOTEPHOE MTPOCKTHPOBAHKE O0OOPYIOBAHUS U IIPOU3BOIICTBY
HanpasneHuss 15.03.05 KoHcTpyKTopcko-TeXHOIOrHYeCKoe oOecredeHrne MallnHOCTPOUTENbHBIX
MIPOM3BOCTB, KBaIM(pHKalus (CTeneHb) — OaKayiaBp.

OcBoenne mucuUIUIMHBL  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OO0ecleueHrne MPOEKTUPOBAHUS
MAaIIMH OTpaciau» B 6-M U 7-M ceMecTpe HEOOXOAUMO i MOCIEIYIOIIEro OCBOCHUS AUCLMILINH
«KoMnplOTEpHBIN aHAJIW3 U ONITUMM3ALUA 3JIEMEHTOB KOHCTPYKIMI»,«KOHCTpyrpOBaHue U pacyeT
3JIEMEHTOB 000pyI0BaHU», «MaTepuanoBeieHne.» 1 «JleTaan MaluH oTpacin.

3. CTpykTypa ¥ coaepkaHue AU CHUIIMHBI
OOm1ast Tpy10EMKOCTb JUCIUTUIMHBI COCTABIISET 6 3a4€THHIX eMUHUIBI (216 JacoB).

3.1 Bwuabi yueOHOI padOThI M TPYI0EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

Ne } Kosmmuecr Cemectpbr
n/ Bup yueOHoit padoThl BO
n 4acoB 6 7
1 | AyautopHbie 3aHATHS 126 63 63
B Tom 4ducie:
1.1 | Jlexuuu 54 27 27
1.2 | Cemunapckue/mpakTUIecKue 36 18 18
3aHATHS
1.3 | JlaGopaTtopHbIe 3aHATHS 36 18 18
2 | CamocrosiTesibHasi padoTa 54 27 27
B ToMm uncie:
2.1 | Jloknanu, cooOieHue
3 | Ipome:xxkyTouHas
arrecTanms
3auer/mud.3aueT/IK3aMeH IK3aMeH IK3aMEeH IK3aMeH
Hroro 180 90 90
3.2 TeMaTn4ecKuil MJIaAH U3yYEeHUA TUCHUTIIAHBI
3.2.1. Ounas ¢popma oOyyeHHs
Ne Pasznennl/TeMbl TpyaoemkocThb, 4yac

n/n AMCUMILTHHBI AynutopHas padora




cero d aMocT
eMHUHAp osiTes
abopar| pakTu
CKII cxue/ OpHBIC | YecKas bHast
MIPAKTHY padoTt
u 3aHSATH | TIOATOT
€CKHe a
s OBKa
3aHATUSL
1.1 | Mammuns! ISt U3MENbYCHUS 20 6 4 4 6
MaTepHUaIoB
1.2 | Mawmns u anmapatsl Jyis 20 6 4 4 6
paszieneHus HEOJHOPOIHBIX CUCTEM
1.3 Cwmecurenu, MUTATENH U 103aTOPBI. 20 4 4
14 [Mutatenn u  [103aTOpPBl  CHITYyYUX 20 4 4
MaTepHUaloB.
1.5 O6opynoBaHue JIJIs1 IPECCOBAHUSL. 20 6 4 4 6
16 [ITHekoBbIE MAIIMHbI 20 6 4 4 6
1.7 Lenrpudyr 20 6 4 4 6
L8 | Wukocraere nentpobexkmee | 20 6 4 4 6
cernapaTopbl
1.9 @UITBTPHI IS )KUIKOCTEN 20 6 4 4 6
Hroro| 180 54 36 36 54

3.3  Copnep:xxanue IMCUMIIMHBI

Tema 1. MammHbI 11 U3MeEJIbYEHHSI MATEPUAJIOB
Honamue o npoyecce uzmenvuenusn. Xapaxmepucmuxy UCXOJJTHOTO MaTepraia
U TOTOBOI'O MPOJAYKTA: MPOYHOCTh, XPYMKOCTb, aOpa3WBHOCTh, KPYIMHOCTh KYCKOB.
Quszuueckue ceoucmea MaTepUala: BIAKHOCTb, TNIOTHOCTh, MIOPO3HOCTh, B3PBIBO- U
okapo0e30MacHOTh, BOCIJIAMEHSIEMOCTh U TEMIIEPATYPhI IJIABICHUSI.
Cnocobvl  uzmenvyenus: pazIaBIMBaHUE, pAaCKaJbIBAHUE, pa3IaMbIBaHUE,
HCTUpAHUE, YJIap, pE3aHUE, PACIIUIIMBAHUE U PA3IMYHbIC KOMOWHAIIMY 3TUX CIIOCOOOB.
Knaccugpukayusa  uzmenvuumenei. Jlpa mnpuHIMNA — KiIaccuuKaun
M3MEIbYUTENICH — 10 KPYITHOCTH IOJIy4aeMOoro IIPOIYKTa U IO CIIOCO0Y U3METbUSHHUSI.
JlpoOUIIKM ¥ MENBHUIIBI, UX KIacCU(PUKAIUI U KOHCTPYKTUBHBIE OCOOCHHOCTH.
[Tapametpuueckuii pacuet uamenbuutTene. OnpeneneHue 3amnaca NpoYHOCTH.

Tema 2. MamiuHbI " almapartsl JJIsd pa3saeJICcHUA HEOTHOPOAHBIX CUCTEM

Marunsl ¥ anmapatsl i Kiaccugurayuy Chimydnx matepuanoB. OCHOBHbIE
noHstus. Kiaccudukanmss MammH W anmapatoB s pas3ieNieHUs  ChITy4HX
MatepuasioB  Ha  (Qpakuuu.  KoHCTpyKIMM  NPOCEMBAIOIIUX  DJIEMEHTOB.
[TapameTpudecknidi U MPOYHOCTHON pacy€Thl MAIlMH W alIapaToB JJisl pa3/eiICHUs
HEOTHOPOIHBIX CUCTEM.

O6opynoBaHue sl 6030YWiHOU cenapayuu MatepuanoB. Pacuer mapameTpoB
CenaparopoB.




Tema 3. CmecuTe 14, NUTATEIN U 1032TOPDI.

Cwmecurenu. O6mue nonoxxerus. OneHka kadecTa cMecu. Knnetnka mporecca
CMELIMBAaHUSA: MPOLECChl CMEIMIMBAaHUS B CMECUTENIX [EPUOJMYECKOrO0 H
HempepblBHOro  nedictBus.  Krnaccudukanmuss  cMmecurteneld, OCHOBaHHas  Ha
UCIIOJIb30BAHUM KOHCTPYKTUBHOW OOIIHOCTH CMECHUTENEW, HMX Ha3HAYeHUs H
XapaKTEPHBIX 0COOCHHOCTEH PabOTHI.

[Tapamerpruuecknil pacCu€T CMECUTEIIEH.

Tema 4. IluTaresin 1 103aTOPBI CHINMLYYUX MATEPHAJIOB.

Knaccuduxanusa nozaropoB u nurarenei. OOBEMHBIM U BECOBOM CIOCOOBI
no3upoBanus. OieHka KadectBa Jo3upoBanus. KoHCTpykuuu nuratened u
JI03aTOPOB: yCTpoMcTBa 0€3 JBIKYyIIErocs pabodyero opraHa, YCTpPOMCTBa C
BpalaTelibHbIM WM TOCTyHaTelbHbIM  JIBIDKEHHEM  padodero oprasa.
BubponosupoBanue wmartepuanoB. TexXHUYECKHE CPEACTBA JO3UPOBAHUS KUIKO-
BSI3KUX MPOYKTOB.

Pexomenmanmu mo BEIOOPY JO3UPOBOYHOTO 000PYIOBAHHUS.

Tema 5. O6opynoBanue 1Jisi IpecCOBaAHMSI.

[Ipouiecchl KOMMAKTUPOBAHUS [JABJICEHUEM: IIPECCOBAHME B 3aMKHYTBIX
MaTpulax,  MNPOXOJHOE  IPECCOBAHHME,  THUAPOCTATUYECKOE  IMPECCOBAHUE.
Knaccudukanus mpeccoBoBro o00OpynI0BaHus: MO BHUAY MPHUBOJA; 11O HAMPABICHUIO
JEHCTBYIOLETr0 yCUITUS; IO criequ(puKe KOHCTPYKLUHU; IO CIIOCO0Y yIpaBiIeHUSI.

l'uopasnuuecxkue npeccvi: KOHCTPYKTUBHOE HCIIOJIHEHHE, IMPEUMYIIECTBA U
HEJO0CTaTKU.

Kpuseowunnwie npeccol (KpuBOIIUITHBIE TaOJIETOYHBIE MalMHBI). [{ukinorpamma
paboTsl ipecca. Pacdyet mpon3BOAUTENFHOCTH U BEIOOP MOIIHOCTH MIPUBO/IA.

Pomopnvie npecc-asmomamsi. ABTOMaTHYECKHE U POTOPHO-KOHBEUEpHBIE
JIUHUU.

Bankosvie npeccwi. llpeccoBanue wmartepuana B BHUJAEC IUIACTUH U JICHT.
['panynupoBaHue MPOIyKTa.

Tema 6. [IIHeKoBbIE MAIITUHBI

Knaccudukanms u o0nacTe NpUMEHEHHs MIHEKOBBIX MamuH. [IpoxomHoe
(3KCTpY3HMOHHOE) NIIHEKOBAaHUE CHIMy4YHX MarepuanoB. llapamerpuueckuii pacuer
IIHEKOBBIX MAILIKH.

Tema 7. Henrpudyru

Knaccuduxanus neHtpudyr 1 BUAbI HIEHTPUPYTUPOBAHUS, OCHOBHBIC TEPMUHBI
u onpeneneHus. Paktop pazaeneHus [Ipon3BOAUTENBHOCTh OCATUTEIBHBIX U
GUIBTPYIOMUX IIEHTPUPYT.

KoHcTpykiun — 1neHTpUPyr MOEpUOJUYECKOTO  JCUCTBUS:  BEPTHKAJIbHBIC
MaJIOJIUTPAKHBIE C HUKHUM MIPUBOJIOM, MAsITHUKOBAsI C PyYHOU BBITPY3KOH Ocajka



(®Mb), wmasTHHKOBasT C HOXEBBIM cpe3oMm ocaaka (OMJI), mnoaBecHas
camopazrpyxarorast neHTpudyra (PIIC), moaBecHas meHTpudyra ¢ HOXKEBOU
BbIrpy3koil ocaaka (PITH), ropuzoHTansHble aBTOMaTU3UpoBaHHble (OI'H u OTH) ¢
HO>KEBOH BBITPY3KOH ocajika, Tpyouatsie (cBepxueHtpudyru) (OTP u PTP).
Lentpudyru HENpepLIBHOTO ACHCTBUS:
— IPSIMOTOYHBIE ¥ IPOTUBOTOYHBIE OCAIUTENbHBIE IIEHTPUPYTH
CO IIHEKOBOM BhITpy3koit ocaaka (OI'I u OBILI),
- (unpTpyronue neHTpUGyYTru: BEPTUKAIbHBIE CO ITHEKOBOM
BbITpy3Koi ocanka (PBII), ropuzoHTaIbHBIE CO MIHEKOBOW BBITPY3KOM
ocanka (®I'L), ropuzoHTambHBIE C MYJIbCUPYIOUIEH BBHITPY3KOM ocajika
(®I'TI), BubOpanmoHHbie ¢ TOpu3oHTATBHBIM (DPBI') uiu BepTUKAIBHBIM
(OBB) pacnonoxkeHreM poTOpa, BEpPTUKAIbHBIE C HWHEPIUOHHOU
BBITpYy3KOii ocaaka (DBU).
DHepreTu4ecKuil pacyeT HeHTPUPYT.

Tema 8. ’KuakocTHble HEHTPOOEKHbIE CeNaAPATOPbI

Obnacte  mpumeHeHusi  cemaparopoB.  Kiaccupukanmst — KMIKOCTHBIX
HEHTPOOEIKHBIX CEMapaTopoB MO TEXHOJOTHYECKOMY Ha3HaueHui0. KoHCTpyKTHBHBIE
CXEMBI JKUJIKOCTHBIX IIEHTPOOEIKHBIX CEMapaTOPOB PA3TUUYHBIX TUIIOB U HX MPUBOOB.

KoHcTpykiuu cenapaTopoB pa3InyHbIX TUIIOB.

OnHOKaMEPHBIM  OCBETISIOIIMM  cemapaTop IEPUOAUYECKOrO  JIECHCTBHSL.
OaHOKaMEpHBIN pa3AelIoInN cenapaTop NEPUOANIECKOro JEMCTBUS

MHoOrokaMepHsbi€ Cenapatopbl NEPUOIUYECKOro AeHCTBUSA. (OCBETIAIOMINAMN
cemaparop MEpUOAMYECKOro JEWCTBHS € OTBOJOM (pyrata IO HAMOpOM.
OcBeTySIOIUKA  TapeIbyaThlid  CaMOPa3rPyKAKOIIUKACS CEMapaTop € HENpPEpPbIBHOM
COIUIOBOM BBITPY3KOM ILJIaMa.

TapenpuaTeie  camMopasrpy’Kalplluecss  cemaparopsl ¢  LEHTPOOEKHOMN
yJIbCUPYIOLIEH BBITPY3KOH CTYIIEHHOTO 0CaKa yepe3 nepudpepuitHble pa3rpy304HbIe
LIE/IM, IEPUOAUYECKH OTKPBIBAEMbIE IIPU IIEPEMEILICHUM IIOJBUKHOIO DJIEMEHTa
poTtopa.

TapenbuaThiii ocBeTJIsIIONIUN  camopasrpysatomuiics cenapatop (OJB) ¢
IIPUHYAUTEIBHBIM IIEPEMEIICHUEM BHYTPEHHEIO IIOABMIKHOIO IIOPILIHA 3a CYET
naBieHus OydepHol kuakocTh. CamopasrpyXawllUics poTOp C MOJBHKHBIM
JHUIIEM M KJIAIAaHOM C H30JIMPOBAHHBIM IIOPIIHEM JUI JABYXJITAllHOM pasrpy3Ku
ocaJKa.

Tema 9. ®uabTPbI AJIA KUAKOCTEN

O6mue nonoxxkenus, kinaccuduxaius GuiabTpoB. OCHOBHBIE PEKUMBI PAOOTHI

bUIbTPOB.

Koncrpykiuu GpuisTpos.

Pamubiii  ¢unstp — mnpecc. Kamepubiii  dunptp-npecc. Dunbrp-npecc
aBTOMAaTHU3UPOBAHHBIN KaMEpHBIN TUIIA OITAKM. OunpTp-T1pecc

aBTOMAaTU3UpPOBaHHBIN kamepHbd THIIA DAMO. OunbTp-npecc ¢ OyMakHON JEHTOU
JIMCTOBOTO BEPTUKAIHHOTO (PUIBTPA C TUAPOCMBIBOM OCAJIKA.



SaeiikoBbie OapabaHHBIE BakyyM-QuIbTpbl. bapabaHHBIN BakyyM-QUIBTp C
Hapy)XHOH  (UIBTPYIOIIEH TMOBEpXHOCThIO. bapabGaHHbIi BakyymM-QuibTp ¢
BHYTpEHHEH (PUIBTPYIONIEH TOBEPXHOCTHIO

JluckoBeiii  BakyyM-puiabTp. JIEHTOUHBIH BakyyM-QUIBTP CO CXOISIINM
IIOJIOTHOM. KapycenpHblli ~ BakyyM-(QHIBTD. Jlentounbli  QUIBTp-TIpEcC.
BuGpaunonusiii GuibTp.

34 TemaTnka ceMHUHAPCKHX/NIPAKTUYECKHUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHapckue/IpaKTHYeCKHEe 3aHATHUS

IIpakTuyeckoe 3ansitue 1. OcHOBHBIE (U3NYECKUE CBONCTBA, XapAaKTEPUCTUKU UCXOTHBIX
MaTepHUaJIoB.

IIpakTuyeckoe 3ausitue 2.Jlapamerpuueckuii 1 TPOYHOCTHOM pacyEThl MALITUH U
anmnaparoB JJIs pa3/ieeHUs] HEOAHOPOIHBIX CUCTEM.

IIpakTuyeckoe 3ansitue 3. Knaccudukamus cMecuTenei, OCHOBaHHAs HA UCIOJIb30BaHUU
KOHCTPYKTHUBHOM OOIITHOCTH CMECUTENICH, X Ha3HAUCHUS U XapaKTEPHBIX 0COOCHHOCTEH PaboTHI.

IpakTuyeckoe 3ansTue 4.Kiraccudukanms 103aTOpOB U MUTATEIICH.

IIpakTuyeckoe 3ansitue S.Knaccudukaius mpeccoBoro 000PyA0BAHMS: 110 BUY IIPUBO/IA;
10 HAIPABJICHUIO JIEHCTBYIOIIETO YCUITUS; TIO CrieU(UKe KOHCTPYKILIUHU; MO CIIOCO0Y yIpaBIeHUSI.

IIpakTuyeckoe 3ausTue 6.Knaccudukarus u 06J1aCTh MPUMEHEHHS ITHEKOBBIX MAIIIHH.

IIpakTuyeckoe 3austue 7.Knaccudukanus ueHTpudyr u BUAbI HEHTpUPYTrUpoBaHUS,
OCHOBHBIC TEPMUHBI U OIIPECIICHHUS.

IIpakTnyeckoe 3ansitue 8. KOHCTPYKINK cenapaToOpoOB Pa3INUHbIX THUIIOB.

IpakTuyeckoe 3ansaTue 9.Koncrpykuu GpuibTpos.

3.4.2. JlabopaTopHbIe 3aHATHS

JlabopaTopHoe 3ansitue 1.113yuenue HanpsikeHHO-1e(OPMUPOBAHHOTO COCTOSHUS
MOPOIIKOBBIX MaTEPUAJIOB B IPECC-UHCTPYMEHTE.

Jla6opaTopHoe 3ansitue 2.0npeaenenue GU3NKO-MEXaHNUYECKUX CBONCTB MOPOIIKOBBIX
MaTepHUaJIoB.

JlabopaTopHoe 3ausitue 3./3yuenue paboThl BUOPAIIMOHHOTO MUTATENS U
AKCIIEPUMEHTAJIbHBIN aHATIU3 TPOU3BOAUTEILHOCTH U Ka4€CTBA IMOJaYH ChITy4Yel CPeIbl

JlabopaTopHoe 3ansitue 4.VccneoBanue rpaHyJIOMETPHUUECKOTO COCTaBa METOIOM
CUTOBOI'O aHAJIN3a

JlabopaTopHoe 3aHsiTHE 5.9KCTIEPUMEHTANILHBIN aHATTU3 CMELICHUS ChIITYYHX MaTepHalIOB
Y OLIEHKA KauecTBa MOJy4yaeMol cMecu

JlaGopaTopHoe 3ansiTHe 6.113ydueHrie OCHOBHBIX 3aKOHOMEPHOCTEH yIIIOTHEHUS
MOPOLIKOOOpa3HBIX MaTepHuasoB naBieHneM .OcHameHne: 1a00paTopHbIi pydyHOU THAPOIIpECC,
METOMYECKHUE YKa3aHUs K JIabopaTOpHOii paboTe.

JlabopaTopHoe 3ansiTue 7./3yuenne paboTel paMHOTO (UIBTpP-TIPECCa.

JlabopaTopHoe 3ansitue 8.113yuenue paboTs! punbTpytromieit neHtpudyru
IIEPUOIUYECKOI0 JIEHCTBHS C PyYHOH BBIIPY3KOM OCajKa.

JlabopaTopHoe 3ansaTue 9.13ydueHne paboThl Tapenb4aToro cemnaparopa.
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3.5 TemarTnka KypcOBBbIX IPOEKTOB (KypCOBBIX padoT)
OcanurenpHas eHTpUdyTa CO MHEKOBOM BRITPY3KOH OcaIKa.
TapenpuaTslii cerapaTop HENPEPHIBHOTO IEHCTBUS.
Bubparmonnoe cuto

Kpuorpanynstop co MIHEKOBOW BBITPY3KOW KPHOTPAHYJI.
Bakyym-cy6numannonnas ycranoBka BCY-1.

CMmecuTenb BBICOKOBA3KUX COCTABOB.

MasiTHUKOBas HEHTPUQYTa B TPOMU3BOICTBE BUTAMUHOB
BankoBas MenbHUILIA 715 H3MEIbUEHUS TOITMHAMOYpa.

S A o e

4, YuebHO-MeTOoANYeCcKOe U HHPOPMAIIMOHHOE 00ecTieueHue

4.1 OcHoBHasi IuTEpaTypa

1. MamuHsl 1 anmapaThl XMMAYECKUX TPOU3BOICTB: YueOHOE MOocoOue 1Jisi By30B/
A.C.Tumonumn, b.I".bannun, B.S.bopuies, FO.1.I'yceB u ap./ [lox obuielt penakimeit
A.C.Tumonuna.- Kanyra: M3garensctBo H.®@.boukapesoii. 2008. - 872 c.

4.2  JlomosiHMTeJIbHAA JIMTEpaTypa

1. Pacuersl MammMH W  anmapatoB  XUMUYECKUX  MPOU3BOJACTB U
HedTerazonepepaboTku (IpuMepHl U 3a1aun): Y4ueb. mocodue st By3oB/ [lonnkapos
N.N. ,ITonukapos C.U.,Paukosckuii C.B. - M.:Anbda-M. 2008. - 720 c.

2. IlonukapoB MN.M. Mamwmubel ¥ annaparbl XUMHUYECKUX MPOU3BOACTB H
HedTerazomnepepadotkn/ M.: Anbda-M. 2006. - 608 c.

4.3  DiaekTpoHHbIe 00pa3oBaTeIbHbIE PeCypChl
1. He npexycMoTpeHO

44  JluneH3dmoHHoe M CBOOOJHO  pacHpocTpaHsieMoe  INPOrpaMMHOe
ob0ecnieyenune

1. He npexycmotpeno

4.5 CoBpemenHnble npodeccuoHalbHbIe 0a3bl JAHHBIX U MHGOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI
1 . He npenycmotrpeHo

5. MarepuaibHO-TEXHMYECKOE o0ecredeHne

AyauTtopus JUisl JIGKUMOHHBIX U NpakTudeckux 3aHatuii Ne4409: cTosbl, CTyIibs, Ay JUTOpHAS
JI0OCKa, HACTEHHBIN MPOEKIMOHHBIM 3KpaH, MYJIbTUMEIUNWHBIM KOMIUIEKC (IIPOEKTOp, KOMIIBIOTED).
PaGouee mecto mpenoaBarens: cTo, CTya (yueOHBIH KOPITyC, pacloI0KeHHBIH 1o aapecy: 115280,
r. Mockga, yn. ABTo3aBojickas, 1.16, ctp. 5).
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Komnbrorepnsiii knacc Ne4408: nepcoHanbHble KOMIIBIOTEPBI, CTOJIBI, CTYJbs, ayAUTOpPHAs
JI0OCKa, HACTEHHBIN MPOEKIMOHHBIM 3KpaH, MyJIbTUMEIUNWHBIM KOMIUIEKC (IIPOEKTOp, KOMIIBIOTED).
PaGouee mecTo mpenoaBarens: cTo, CTyl (yueOHBIH KOPITyC, pacloI0KEeHHBIH 1o aapecy: 115280,
r. Mockga, yn. ABTo3aBojickas, 1.16, ctp. 5).

Aymutopust ans nabopatopHbix pabor Ne4102: cTombl, CTynbs, ayAMTOpHas JOCKa,
HACTEHHBIN MPOEKIIMOHHBINA SKpaH, MyJIbTUMEAUNHBIN KOMILIEKC (IPOEKTOP, KOMIbIOTep). Pabouee
MECTO TPEIoAaBaTeNsi: CTON, CTyN (y4eOHBI KOPITYC, pacrlojOKeHHBI 1o aapecy: 115280, r.
MockBa, yi. ABTO3aBOjCKas, 1.16, cTp. 5)

Aynurtopus anst naboparopubsix padot Ne4101: cTombl, cTynbs, ayAUTOpHas Aocka. Pabouee
MECTO TperoJaBatTessi: CTOJ, CTya (Y4eOHBIM KOpITyC, pacmoJIOXKEHHBINM mo aapecy: 115280, r.
MockBa, yi. ABTO3aBOjCKas, 1.16, cTp. 5)

6. Meroauyeckue peKoOMeHAAMHU

6.1 MerToauyeckue peKOMEHIAUNH sl IPenoJaBaTeisi 0 OPraHu3auum
0o0yueHust

OcCHOBHBIM TpeOOBaHHEM K MPEIOIABAHHUIO TUCIUILUIMHEI SBISETCS TBOPUECKUH,

IpOOJIEMHO-TMAJIOTOBBIN IOJIXO0/1, TO3BOJISIOIINN OBBICUTH HHTEPEC CTYAECHTOB K

COJIEpP>KaHUIO Y4eOHOr0 MaTepuala.

Teopernueckoe U3yueHne OCHOBHBIX BOIIPOCOB Pa3/1€a0B IUCIUITINHBI JOIKHO

3aBepIIATHCS MPAKTHIECKON paboTOH (BBITOIHEHHEM Ja00paTOPHBIX padoT, KypcoBOH

paboThI).

Jlnist akTHBH3aMK y4eOHOTo Iporecca Ipy U3yYeHUH JUCHUTUINHBI 2P PEKTHBHO

IIPUMEHEHHE MTPE3eHTALU 10 pa3IMYHbIM TeMaM JIEKIIMI 1 JJAOOPaTOPHBIX PadoT.

Jliig mpoBeieHNs 3aHATUH 110 JUCIIUILIMHE CIIEeIyeT UCII0JIb30BaTh CPEACTBA O0YUEHUS:

y4eOHUKH, MH(OpMaIIMOHHBIE pecypchl MIHTepHeTa;

CIPaBOYHbIE MaTEPUAJIbl U HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALINIO;

IIPOBOJIUTH I'PYIIIOBBIE U MHIUBUYyaJIbHbIE KOHCYJIBTALUHU CTYJJCHTOB I10 BOIIPOCAM,

BO3HUKAIOIIUM y CTY/IE€HTOB B XO/I€ UX MOJATOTOBKH K TEKYIIEH 1 POMEKYTOUHON

aTTeCTalluu 110 y4eOHOM AUCHUILINHE, PEKOMEH/I0BAaTh B IOMOILb YUeOHbIE U Jpyrue

MaTepuabl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

6.2 Meroanueckue yKazaHus 1Jsl 00y4AIOIUXCS 110 OCBOCHU IO JUCIHUILIUHbBI

CamocrosaTenbHass pabora SBISETCS OJHUM M3 BUAOB yueOHbIX 3aHsaTuil. Llens
CaMOCTOSITEIIEHON pabOThl — MPAKTUIECKOE YCBOCHHUE CTYJICHTAMH BOIIPOCOB, pACCMATPHUBAEMBIX B
nporiecce U3y4eHUs JUCIUTUINHBIL.

AynuTOopHas caMOCTOsITeNbHAs paboTa Mo AUCUUIUIMHE BBIOIHIETCS HAa y4EOHBIX 3aHITHAX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIaBATENS M 1O €ro 33aHUIO.

BreaymuTopHas caMOCTOsATENbHAss padoTa  BBIMOJNHSACTCS  CTYIACHTOM IO  3aJIaHHIO
nperno/iaBaTessi, Ho 0€3 ero HeMoCPEICTBEHHOTO YUaCTHSI.

3amaun caMOCTOATENbHON paOOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITENILHOM yueOHOI paboThl. CTYAEHT JOJIKEH caM IUIaHUPOBATh
CBOIO CaMOCTOSATENBHYIO pabOTy, HMCXOJs M3 CBOMX BO3MOXHOCTEH W TIPHOPHTETOB. ITO
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CTUMYJIUPYET BBINIOJIHEHHE paboThl, co3/aeT OoJjiee CHOKOWHYIO OOCTaHOBKY, YTO B HTOI€
IOJIOKUTEIBHO CKa3bIBA€TCsl HA YCBOCHUU MaTepHaa;

- OCBOEHHUE COJEPKAHUS TUCLUILINHDI;

- yriyOJeHue coiepKaHus U OCO3HAHNUE OCHOBHBIX OHATHH JUCHUIIINHEIL,

- MCIIOJIb30BaHKE MAaTepHaa, COOPaHHOIO U IOJIYYEHHOI'O B X0JI€ CAMOCTOSITEIbHBIX 3aHATHH
U1 3 PEKTUBHOM MMOATOTOBKH K 3K3aMEHY.

Bupl BHEay TUTOPHOM CaMOCTOSATENBHOM pabOTHI:

- BBIIIOJIHEHUE KYPCOBOT'O TIPOEKTA;

- CaMOCTOSATENIbHOE YTIy0JIEeHHOE U3YyUEHHUE OT/IEIbHBIX TEM JUCLUILIMHBI,

- IOATOTOBKA K JIEKIIUOHHBIM 3aHATHUSM;

- IOJITOTOBKA K JIa0OpaTOpHBIM paboTaM.

JU71s1 BBINTOSTHEHUS JTF000T0 BH/Ia CAMOCTOATENILHON pabOThl HEOOXOIUMO MTPOITH ClIeayIoImue
JTallbl:

- OIIpEJIETICHUE 1IeTIH CAMOCTOATENILHON PaboTBhI;

- KOHKpETH3aLys [T03HaBaTeIbHOM 3aJauu;

- CAaMOOIIEHKA TOTOBHOCTH K CAaMOCTOSITEJIbHON paboTe;

- BBIOOp aJIeKBaTHOT'O c110c00a AEUCTBUS, BEAYIIEr0 K PELICHUIO 331a4H;

- OCYUIECTBJIEHHME B IPOLIECCE BBINOJHEHHUSI CaMOCTOSATEIBHOW pabOThl CAaMOKOHTPOJIS
(IIpOMEKyTOYHOI'O U KOHEUYHOT'0) PE3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHHS pAOOTHI.

7. DOoH/ OLICHOYHBIX CPEACTB
7.1  Meroabl KOHTPOJIS M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHU

[IpomerxyTouHas arrectanus ooydarouuxcs B GpopMe 3K3aMeHa IPOBOJUTCS 110 pe3ysIbTaTaM
BBITIOJIHEHHUSI BCEX BHUJOB Y4eOHOW pabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO JTAaHHON
JUCLHUIUIMHE (MOAYIII0), IPU 3TOM YUUTBIBAIOTCS PE3Y/IbTAThl TEKYILEIO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OLEHKa CTENeHH IOCTHIKCHUS OOYYaroIIMMUCS IIAHUPYEMBIX PE3yJIbTaToOB
o0y4yeHMs] MO AUCUUIUIMHE (MOXYJII0) HPOBOJUTCA IPENojaBaTesieM, BEAYIIUM 3aHATHS 110
JUCLUILIMHE (MOYJII0) METO/IOM IKCIIEPTHOM OlleHKH. [1o uToram npomexyTo4HOM aTTecTaluu 1o
JUCLHUIUIMHE (MOJYJII0) BBICTABIISACTCS OLICHKA «OTJIMYHOY, «XOPOILIOY, «yIOBIETBOPUTEIHHOY» UIH
«HEYIOBIIETBOPUTEIIBHO.

O0s3aTenbHBIMH YCIOBUSMHU OJTOTOBKU CTY/I€HTA K IPOMEKYTOUYHON aTTeCTalluU SBIISIETCS
BBITTOJIHEHHUE CTY/IEHTOM BCEX BHJIOB yUeOHOM paboThI, MPEIyCMOTPEHHBIX pabodeii mporpaMMoi 1Mo
JucuuIuinHe «KOHCTPYKTOPCKO-TEXHOJIOIHUECKOe 00ecreueHue NPOEKTUPOBAHUS MAILIH OTPACIIN

Bun pabotsr @opMa OTYETHOCTH U TEKYILIErO0 KOHTPOJIS
[IpakTuueckue OdopmneHHbie OTYETHI (>xypHan) MPAaKTUYECKHUX pabor,
paboThI NPEeyCMOTPEHHBIX pabouell MporpaMMol IUCHUIUIMHBI C OTMETKOMN

mpernofaBaTenss  «yJIOBJICTBOPUTEIBbHO/XOPOIIO/OTIUYHO»,  €CIH

BBITMIOJTHEHBI U O()OPMIIEHBI BCE PAOOTHI.

KprOBOﬁ ITIPOCKT Pab6ota CTYACHTA, BKIIIOYAroIasi aHaJIMTUICCKYHO, rpa(bnquKy}o n
PaCuYCTHYO 4aCTU, U HPCACTABIIAIONIAA co00li 3aKOHYEHHOE pEeUIICHUC
IMOCTaBJICHHOM 3a4a41 B paMKax I/I3y‘~Ia€MOI71 JUCHUIIIINHBI
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7.2  lIkaja u KpUTepUH OLCHUBAHUSA Pe3yIbTATOB 00y4eHHU S

7.2.1 IlIkana oueHUBAHHUS NPAKTUYECKUX PadoT

[IIkasa oneHnBaHus

Onucague

HeynosnerBopurensHo

He BbImonHeHbl TpeOOBaHMS K HAINKMCAHUIO U 3AIIUTE MPAKTUUYCCKOM
paboThI: HEMPaBUIHLHO OQopMIIeHAa paboTa, HEMPABUIIHHO MOICYUTAHBI
3HA4YCHHUs, HE C(HOPMYITPOBAH BBIBOJI.

y,Z[OBJ'IeTBOpI/ITeJ'ILHO

Brinonnens! He Bce TpeOOBaHMS K HAIMMCAHUIO U 3AIIUTE MPAKTUIECKOM
paboThl:  HempaBWJIbHO  odopmiieHa  paboTa,  HENPaBHIBHO
c(hOopMyIIUPOBaH BBIBOJI, HO MPABUIIBHO MOJICYUTAHBI 3HAUCHUSI.

Xopomo

BeimonHeHsl Bce TpeOOBaHMsI, HO C HEIOYETaMHU: HE3HAYUTEIHHBIC
omuOKku B OQopMiIeHHH pPabOThl, HETOYHOCTH B (OPMYIHUPOBKE
BBIBOJIOB. [IpaBMIIBHO MOICUNTAHBI 3HAYCHUSI.

OTIn4HO

BrimonHeHsr Bce TpeOOBaHUS K HANMCAHHWIO U 3alIUTE MPAKTHYCCKOU
paboTBl: BEpPHO TIOJACYUTAHBI 3HAYCHHS, C(HOPMYIUPOBAH BHIBO/I,
co0J1r01eHBI TpeOOBaHUsI K 0OPMIICHUIO.

7.2.2 IlIkaJjia KypcoBOIro poeKrTa

IIIxamna onieHMBaHus

Onucanue

HeynosnerBopurensHo

He BBINOTHMII IPOEKT B ITOJIHOM 00BeMe, HE 3HACT 3HAUYUTEIbHON YacTh
IPOrpaMMHOTO  MaTepuajia, [OMYCKaeT CephE3HbIE OMMOKH, C
OoNpIIIMHU 3aTpYAHCHUSMA NPUHAMACT IPaKTHYECKUE
KOHCTPYKTHBHBIC PEIICHUSI.

Y 10BIIETBOPUTEIBHO

BbinonHua npoekT B MOJIHOM 00bEME, HO OCBOMJI TOJIBKO OCHOBHOM
MaTepuag MpOrpaMMbl, JONYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
IIpaBUJIbHLIC q)OpMYJII/IpOBKI/I, HCIIBITBIBACT 3aTPYAHCHUA B NPUHATUA
IPAaKTUYECKUX KOHCTPYKTHBHBIX PELICHUH.

Xopomo

BblnosnHu MpOEKT B IMOJHOM 00beMe, TBEPIO 3HAET IMPOrpPaAMMHBII
MaTepuay, I'PaMOTHO M II0 CYHIECTBY €r0 M3Jaraer, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIALEET
HEOOXOJUMBIMU  YMEHUSIMU W HaBbIKAMU  [pU  HIPUHATUHU
KOHCTPYKTUBHBIX PELICHUM.

OTJIM4HO

BbInonHuI IpoeKT B MOJIHOM 00beMe, IITyOOKO U MPOYHO OCBOUII BECh
MaTepuai nporpammbl 0Oy4yeHUs, UCUEPIBIBAIOLIE, OCIEI0BATENIbHO,
IPaMOTHO U JIOTMUECKH CTPOMHO €ro H3JlaraeT, He 3aTpyAHseTcs ¢
OTBETOM IIPU U3MEHEHHH 3a/1aHUs], TIPABUIIBHO 0OOCHOBBIBACT IPUHSTHIE
KOHCTPYKTUBHBIE PELICHUSI.

7.3  OueHouHbIE CpeACTBA

7.3.1. Tekymmii KOHTPOJIb
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7.3.1.1 Tembl npakTHYecKHX padoT no AucuuminHe « KOHCTpyKTOpCKO-

TEXHOJIOTHYeCKOe o0ecnmeueHue MPOCKTHUPOBAHUSA MAallIMH OTPacC/Iin>

Temaruka npakTHUECKUX padOT U3J10KEHA B MyHKTE 3.4.

7.3.2. [IpoMe:xxyTOUHAS aTTeCTALUS

7.3.2.1. Bomnpocsl k 3k3aMeHy 1o aucuuiuinie « KoHCTpyKTOpCKO-TeXHOI0rHYecKoe

o0ecreyeHue NPOEKTUPOBAHUS MAIIMH OTPACIID)

10.

11

12.

13.

14.

15.

16.

17.

18.

OO6nacTe Ha3HAYCHUS U KIacCUPUKAIM TeTII000MEHHBIX arnmaparoB. OcHoBHbIe [loHsTHE O
IpoLecce U3MeNbueHus. XapakTepUCTUKU UCXOIHOTO MaTepraia U TOTOBOI'O MIPOIYKTA.

Knaccudukanus usmenpuureneit.
KonycHsle u BankoBsle JpoOuiny. HazHaueHue v NpuHIMI AEHCTBHUS.
MenpHuts! 1u1s Tpyo0ro nomornia.

N3menpunrenu ynapHOro IeHCTBUS (AC3UHTETPATOPHI, AMCMEMOPATOPHI, BUOPAIIMOHHBIC
MEJIbHUIIBI).

MaruHs! 1 annaparsl A1 KJ1acCU(PUKaLUU ChITYyYUX MaTepHaIoB.
Knaccudukanus cmecurenei Cblllydux MaTepyuaoB.

IlenTpoOEKHBIE ¥ THEBMAaTHUECKUE CMECUTEIIHN ChITYYUX MAaTepHAJIOB.
Krnaccudukanus 103aTopoB v IUTATEIEH CHITYYUX MaTepHasIoB.

HOS&TOPH U IIUTATCJIN C BpallatoHUMCs pa6OLII/IM OpraHoM.

. O60py,Z[OBaHI/Ie JJI1 ITPECCOBAHM . Cxembl BCACHMUA ITpOoLCCCa ITPECCOBaHMA.

I'mppaBinueckue npeccsl.

KpuBommunHsle (3KCLIEHTPUKOBBIE) MPECCHI.

BubpanmonHoe nmpeccoBaHue.

IIpornecc BanblieBaHNs B XMMUYECKOM TPOMBIIIUIEHHOCTH. BaJlkoBbIe npecchl.
Pabounii MexaHU3M POTOPHOTO Ipecca.

ABTOMaTHYECKHC POTOPHELIC JIMHHH.

PoTopHo-KOHBelepHbIEC THHUM.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
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OO0iacTh IPUMCHCHH ITHCKOBLIX MAIIIMH.
OCHOBHBIC THIIBI ITHSKOBBIX MAIIIHH.

OcHOBHBIE CIIOCOOBI LIEGHTPOOEIKHOTO PA3/IEIEeHUs PA3IMUHBIX 110 XapaKTePUCTUKAM
CYCHEH3HI ¥ OMYJIbCUI B OBICTPOBPALIAIOIINXCS POTOPAX, OCOOCHHOCTH MOJTy4aeMbIX
POAYKTOB pazzaeneHuss. OcOOEHHOCTH MEPHOANMYECKIX M HEPEPHIBHBIX MPOIIECCOB
HeHTpHU(YTrupOBaHUSL.

Krnaccudukanus QuibTpyromux neperopoiok GuIbTpoB s )KUAKOCTH. TpeOoBaHUs K
bunpTpyromuM neperopoakam. OuiabTpoBaIbHBIE BCIOMOTaTEIbHbIE BEIIECTBA.
QunpTpyromas cpeaa.

KoncTpykuus poTopa TapenbdaToro 0CBETISIONIEr0 CaMopa3TrPpysKaloIIerocs cenaparopa c
NPUHYAUTEIBHBIM MIEPEMEIICHHEM BHYTPEHHETO ITOABUKHOTO TIOPIIHS 33 CYET JaBJICHUS
OydepHoii xunkoctu. [IpuHIMI pabOTHL; peKUM pabOThI C YACTUIHON pa3rpy3Kon
IIJIAMOBOTO POCTPAHCTBA.

OcHOBHBbIE PEKUMBI PaOOTHI JKUJKOCTHBIX (PUIBTPOB B 3aBUCUMOCTH OT alapaTypHOTro
odopmiieHus u cnocoda co3aaHus IBUKYIICH CUITBI ITpoliecca GUIbTPOBAHHUSL.

OcHOBHBIE PU3HAKH, 10 KOTOPBIM Kiaccudumpyrores uenrpudyru. CTpykrypa
YCIIOBHBIX 0003HaueHu# neHTpudyr, paspadorannas 8 HUMXNMMAIlle. Onpenenure TUI
MPOMBIIIICHHBIX IEHTPUQYT IO CIETYIONUM YCIOBHBIM 0003HaueHusim: OBb; ®M/;
OITH; ®BUI; ®I'Tl; ®BU; ®BB; PTP.

KoHcTpyKIus, MpUHITAI ASUCTBHS U 00J1aCTh UCTIOIB30BaHUS PAMHBIX (PHIIBTP-IIPECCOB
MIePUOMYECKOro JercTBrs. Pabounii uki GpuimbTpa.

@usnueckuii CMbICH (PaKTOpa pa3aeeHUs IPUMEHUTEIBHO K HEHTPOOSKHOMY Pa3/IeIeHUI0
CYCHEH3M WK 3Mynbcuil. B uem npuHIMNUaNbHas pa3HULA MEXIY IIpoLeccaMu
LIEHTPOOEKHOTO OCBETJIEHHSI M LIEHTPOOEKHOTO paszaeneHus. [louemy neHTpodexHoe
OCBETJICHUE CYCIIEH3UI OCYILECTBISAETCS B OCAAUTEIbHBIX, a HE B (QUIBTPYIOIIHUX
neHTpudyrax?

Knaccudukanus punsTpos, kputepuu knaccudukamnuu. CocTapIsIoNne BpeMeHH pabouero
[UKJIa QUIBTPOB MEPHUOUIECKOTO JCHCTBHSL.

KoHcTpykuus, mpuHIUN ASUCTBUS U 007acTh Hcnoyb3oBanus neHtpudyr ®Mb, ®I'H.
[TosicHuTe MpUHLUN 1eHCTBUS HEHTPOOESIKHBIX My(DT U THAPOMY(QT.

KoHcTpyKIus, MPUHITUI ACUCTBHS ¥ 00JIaCTh UCITOJIb30BAHUS KAMEPHBIX (DPHMIIBTP-TIPECCOB
MepUOANYECKOro nercTBusi. Pabouunit nuki punstpa.

[Tpuniun paboThl poTOpa caMopasrpy’KaroLIerocs cenaparopa ¢ LeHTPOOeKHON
MyJIBCUPYIOLIEH BRITPY3KOii ocaka (1o cxeme). CriocoObI OTKPBITHS Pa3TPy309HBIX IIENIeiH
U UX 3aKPbITHSL.
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KoHcTpykuusi, npuHIKI ASHCTBHS U 00JIACTh MCIIOIB30BaHMS JTUCTOBBIX (DUIIBTPOB
MEPUOINIECKOTO JACHCTBUS, pa0OTAIOMIMX MO JaBieHueM. Pabounii ki GuisTpa.

TapenpuaTeie caMOpa3rpyKarOIINUECs CemapaTopsl C EHTPOOCIKHOM My TBLCUPYOTIEH
BBITPY3KO# CTYIIICHHOTO OCa/iKa Yepe3 nepudepuitubie pa3rpy304HbIe MISITH, TEPHOUICCKH
OTKpbIBAEMbIE ITPH OCEBOM IEPEMEIEHUH TIOJIBUKHOTO AJIIEMEHTa pOTOpa.
[IpuHUMIUaTBEHBIE CXEMBI POTOPOB: C HAPYKHBIM MOPIIHEM, C BHYTPEHHUM MOPITHEM
(TOIBMOKHBIM JTHUIIIEM ).

KoHcTpykiust, MpUHIUI ASUCTBHUS U 00J1aCTh HCIIOIB30BaHUS (PUIBTP-TIPECCOB TUIIA
OITAKM. Pabounii nuki GpuibTpa.

KoHcTpyKInu poTOpOB OCBETIISIFOIIMX TapelbyaThlX CAaMOPa3rPyKaIOIIUXCS CENapaToOpoB ¢
HEMPEePBHIBHON COIJIOBON BHITPY3KOM IuTaMa. XapakTep ABMKEHUS YaCTUIL AUCTIEPCHOM
(da3bl B MEKTapenbyaTOM MIPOCTPAHCTBE pOTOpa cemapaTtopa. [IpuHiun neicTBus
HAIMOPHOTO JIMCKA I OTBOJIa OCBETJICHHOIO (hyrara.

KoHncTpykuus, npuHIuUm AecTBUs U 00JaCTh UCIIOJIb30BAHUS TYEHKOBBIX OapabaHHbBIX
BaKyyM-(QuIbTpoB. OUIBTPHI ¢ HAPYKHOUM PUIBTPYIOIIEH MOBEPXHOCTHIO U (GUIBTPHI CO
CXOMSIINAM MOJIOTHOM.

KoHcTpyKIMs MHOrOKaMepHOI'O OCBETIISIOIIET0 cenapaTopa NepruoguYecKoro 1eMcTBus ¢
LWINHAPUYECKUMHU BCTaBKaMHU, BO3MO>KHOCTb UCIIOJIb30BAaHUS ceraparTopa Jyis
KJIacCH(UKAIINH CYCIIEH3HUIl TI0 pa3MepaM YacTHIL.

KoHncTpykuus, npuHIMNI AeicTBUS U 00JaCTh UCIIOIB30BaHNUS IGHTOUYHBIX BaKyyM-
¢bunbTpoB. JIeHTOUHBIN QUIBTP CO CXOIAIIMM MOJIOTHOM. JIGHTOUHBIH QUIBTp C
(bUIBTPOBANILHOM TKAHBIO, 3aKPEIUICHHON HA MOBEPXHOCTU PE3UHOBOM JPEHAXHOMU JICHTHI,
YCTPOMCTBO TaKOM IPEHAKHOM JICHTHI.

Oco0eHHOCTH KOHCTPYKIIUH, MPUHIUI JEHCTBHUS U 00J1aCTh UCIIOJIb30BAHUS TIOIBECHBIX
HeHTpU(dyr ¢ BEpXHUM MPUBOJIOM U HUKHEH BBITPY3KO# ocaaka. KoHcTpykius y3na
IIOJIBECKH, CICTEMAa CMa3KH Iap TPEHUs B y3JI€ MOJABECKU POTOPA.

KoHncTpykuuu BepxHeil 1 HUKHER omop poTopoB TpyOUaThix eHTpudyr.CrucremMa cMa3ku
onop.KoHCTpyKTHUBHBIE CIOCOOBI YMEHBIIICHHSI )KECTKOCTH OTIOP.

KoHcTpyKIMKu poTOPOB OCBETIISIFOIIMX U Pa3JIEISIIOIIMX OJHOKAMEPHBIX CENapaToOpoOB
nepuoauveckoro neiicteus. [punnmn TpéxdasHoro pazaeneHus.

TpyOuareie pazaenuTenbHble CBEpXUEHTPU(YTH, Ha3HAUYECHUE, O0JIACTh MPUMEHEHHUS,
0co0eHHOCTH KOHCTpyKInu. CxeMa mporecca pa3aeiIeHus SMyYJIbCHI B pa3ieNnuTeIbHOM
potope. KoadduimenT cenapannu u ero npakTHUECKUE 3HAUCHUS, 00ECIIENBAIOIINE
BO3MOKHOCTb Pa3J€ICHUS IMYJIbCHMN.

OcHoBHbIE cTIOCOOBI LIEHTPOOESKHOTO Pa3ACNEHUS PA3IUYHBIX 10 XapaKTEPUCTUKAM
CYCIICH3HI ¥ AIMYIIBCHI B OBICTPOBPAIIAIOIINXCS POTOPAX, 0COOCHHOCTH MOTy9IaeMbIX
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pOAYKTOB pazaeneHus. OcoOeHHOCTH MEPUOIUUECKUX M HETIPEPHIBHBIX MTPOIECCOB
HeHTpU(YyTrupOBaHUSL.

KoHcTpyKIus, MPUHITAI ASHCTBHS U 00J1aCTh UCIIOJIb30BAHUS KAPYCEIbHBIX BAKYYM-
(bUIBTPOB.

Oco0eHHOCTH KOHCTPYKITHH, IIPUHITUT JEHCTBUS U 00JIACTH UCITOJIB30BAHUS MAsTHUKOBBIX
HEHTPUPYT ¢ HIKHUM NPUBOJOM. OCHOBHEIE CITOCOOBI YIaJICHUS 0CaKa U3 POTOPOB
ueHTpudyr storo Tuna. OCOOEHHOCTH MHOIOCKOPOCTHOT'O MPUBO/1a MasTHUKOBBIX

HEHTPUDYT.
KoHcTpyKIust, MpUHIIKIT IeHCTBUS B 001aCTh UCTIOIB30BaHUS TUCKOBBIX BaKyyM-(DHIBTPOB.

Ocobennoctu KOHCprT(I.IHﬁ, IIPUHIMIT HeﬁCTBHH H 00JIaCTh UCIIOIL30BaHUs
TOPU3OHTAJIbHBIX ABTOMATU3UPOBAHHBIX I.[eHTpI/I(l)yr C HOKEBOM BLII‘pyBKOﬁ ocaJKka, ux
OCHOBHOC OTJIMYHEC OT APYI'UX TUIIOB I.[eHTpI/I(l)yr ICPHUOAUICCKOIO HeﬁCTBHH. Ocobennoctu
MMpHUBOJAA KPYITHOTOHHAKHBIX I.[eHTpI/I(l)yr 9TOI'O THUIIA.

KOHCTp}/'KI_[I/IH, IIPUHIMIT JEHUCTBUS U 0071aCTh UCIIOJIb30BaHUs IEHTOYHBIX (bHJ'IBTp—HpeCCOB.

OcHoBHBIE cTIOCOOBI yIalIeHHS 0CaKa U3 POTOPOB TOPU3OHTAIHHBIX aBTOMATU3HPOBAHHBIX
LEHTPU(]YT ¢ HO’KEBOM BBIFPY3KOH OCajKa.

KoHcTpykuust, mpuHIUI IEHCTBHSI M 00JIaCTh NCIIOIB30BAHUS BHOPALIMOHHBIX (DUITBTPOB.

Oco6eHHOCTH KOHCTPYKIIHA, TPHHIUT ACUCTBUS U 001aCTh HUCIOIB30BAHUS BEPTHKAIBHBIX
GUIBTPYIOMHKX HEHTPU(YT HETIPEPHIBHOTO JICHCTBHS CO IIHEKOBOW BHITPY3KOH OcaKa.

KoHcTpykuust, mpuHIUN ASHCTBHUS U 0071aCTh HCIIOJIb30BAHMS JICHTOYHBIX (PHIIBTP-TIPECCOB.
CriocoObI TpeIBapUTEIBHOTO YKPYITHEHUS YaCTHII JUCTIEPCHOM (hasbl CyCIIeH3HH,
(bUIBTPYyEMbIX Ha JIEHTOUHBIX (QUIBTP-IIPEccax.

. OcobenHoCTH KOHCprKHHﬁ, IIPUHIMAIT JEUCTBUS U 00J1aCTh UCIIOJIb30BaHU

TOPU30HTANBHBIX (QUIBTPYIOUINX HEHTPUGYT HEMTPEPHIBHOTO IEUCTBUSA CO IITHEKOBOM
BBITPY3KOi1 ocajka.

Knaccudukanuus punsTpos, kputepuu knaccudukamnmu. CocTapisIoNne BpeMeHH pabouero
[UKJIA QUIBTPOB MEPHUOUIECKOTO JCHCTBHSL.

. F'opuzonTanpHbie GUIBTpYIOLIUE HEHTPUDYTH HEMPEPHIBHOTO NEHCTBUS C MyJIbCUPYIOIIEH

BBIFPY3KOH ocazika. OiHOKacKa/iHble U MHOTOKAcKa Hble HeHTPUPYTrH. CBs3b MEXKIY
TOJIIIIMHOM CJI0S OCaJKa B pOTOpPE, €r0 JJIMHOM U CBOMCTBAMHU OCAJIKa.

TpyOuatsie ocBeTIAIONINE CBEPXUEHTPUPYTH, HA3HAYCHUE, 001aCTh IPHUMEHEHHS,
0Cc00EHHOCTH KOHCTpYKLMHU. Cxema rpoliecca EHTPOOEKHOI 0 pa3ieeHHs B OCBETIISAIOLIEM
porope.
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