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1. IEJIM OCBOEHUA TNCIIUIL/INHBI

Ieasmu ocBoeHuss aucuuIuiiHbl «OO6e3BOKHMBaHWe TIPOAYKTOB —oborarieHus»
SIB/IIETCSI: pa3BUTHE Y CTYZEHTOB JIMYHOCTHBIX KauecTB, a Takke (opMUPOBaHHe
nipodecCUOHaNbHBIX KOMITeTeHLIMHA B COOTBeTCTBUMM C TpeboBanusimu PIr'OC BO 1o
crietanbHOCTH 21.05.04 N'opHOe fero.

2. MeCTo AUCIUIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbI OATOTOBKH
crenpaanucTa

MucuurumHa «O6e3BoXKMBaHMe TIPOAYKTOB oOoraieHusi» BXOJUT B BapHUaTHUBHYIO
yacTh 6s10ka 1 0o6pa3oBaTe/bHOM MPOrpaMMbI AUCIUTUIMHBI TI0 BEIOOPY.

Ons  w3ydyeHWUs JUCLMIVIMHBI ~ HeOOXOAWMbl  3HaHUs  (YMeHWs, BafieHusl)
chopmupoBaHHbIE B pe3ysibTaTe  M3yueHUs AUCLUIUIMH — «['eonorusi»,  «XuUMHUs»,
«'ugpoMexanrka», «OOoramieHre TIO/e3HbIX HCKOMaeMbIx», «®Du3nueckue MeTO/bl
U3y4yeHUs TIOJIe3HbIX MCKOTAeMbIX, a TaKkKe 3HaHUs, C(HOPMUPOBAHHbIE B pe3y/bTare
TIPOXOXK/JIEHHsI TIEPBOM U BTOPOI MPOU3BO/ICTBEHHBIX MPAKTHK.

3HaHWe W yMeHUs CTYZEeHTOB, TIOJiyueHHble TIPU HW3YYeHUU [TUCLIUTUIMHBI
«O6e3Bo)KMBaHMWe TPOAYKTOB oboraiieHusi» OyAyT HeoO0XOAWMBbI UM TIpU [la/ibHeHIlemM
W3yUeHUH JUCHUIUIMH — «@DJIoTal[MOHHBIA ~ MeToJ;  oborarrieHusi», «[IpoekTupoBaHue
oboratuTenbHbBIX (habpuk», «IlepepaboTka M HCIOMb30BaHKE TPOAYKTOB 0OOOTall[eHUs»,
TIPOXOXKAEHUN TPOU3BO/ICTBEHHO-TIPEAIUTIZIOMHON MPAKTUKU, TPU CZjaue roCcyZapCTBEHHOTO
9K3aMeHa, TIPY BBITIOJTHEHWH U 3all[UTe BBIMYyCKHON KBamU(UKaLMOHHOW PabOTHI.

3. KomnereHnnjuu oOyuyarwmerocsi, ¢gopmupyemble B pe3yjbTaTe OCBOEHHS
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/IbTaThl 00yJeHust

B pe3ynbraTe OoCBOeHUs AUCIMITIMHBI «O0e3BOXKMBAHME TIPOJYKTOB OO0OTaIl[eHHs»
oOyuaroruiics o/bKeH 00/1aZiaTh CIeAyOIMMUA KOMIIeTeHIUSMU:

CTpyKTypHBIl
3/1eMeHT [TnaHupyemble pe3y/ibTaThl 00yUYeHuUs
KOMIIeTeHINU

[1K-4

I'oToBHOCTB OCyLIeCTB/IATb TEXHUUECKOE DPYKOBOACTBO IODHBIMHU W B3PbIBHBIMHU pa6OTaMI/I
npu 3KCHHyaTauHOHHOﬁ pa3Beke, ,I[O6blqe TBEPABIX IMOJIE3HBIX MCKOIId€MBIX, CTPOUTE/ILCTBE
U SKCIUIyaTalldh I10[3€MHbIX O6’I)€KTOB, HErocCcpeACTBEHHO YIIPaBJ/IATHL IIpOLieCCaMM  Ha
IMMPON3BOACTBEHHbIX 06’LEKTaX, B TOM 4HKCJ/ie B YCJIOBUAX HPEBBquaﬁHBIX CI/ITya]_[I/Iﬁ

3Hamb: - CTPYKTYpY ¥ B3aMOCBSI3M KOMILJIEKCOB T10 ZI00bIYe, repepaboTke U
o0oraieH’I0 TIOJIe3HBIX MCKOMAeMbIX U HUX (YHKIMOHATbHOE
Ha3HaueHUe;

- TEXHOJIOTUH TOPHBIX W B3PBIBHBIX pa60T npu 3KC1'I]Iy&lTElL[HOHHOI>i
pa3Bejike, ,qo6bme TBepAbIX IM0JIE3HBIX HMCKOIId€MBIX, CTPOUTE/IBCTBE
W SKCIUTyaTalquX 11O0J3€MHBIX 00LeKTOB

Ymemp: - OCYIIIECTB/IATHL TEXHUUECKOE PYKOBO/JCTBO TOPHBIMU U B3PLIBHBIMU
paboTaMy TpM SKCIUIyaTaljMOHHOW pasBefike, [q00bIUe TBEpP/bIX
T0/Te3HBIX UCKOIMAeMbIX, CTPOMTE/ILCTBE M IKCIITyaTaliK 1103 MHBIX
00BLEKTOB,

- yNpaB/ATH MPOLIECCAaMM Ha TPOM3BOJCTBEHHBIX OOBEKTaX TI0
repepaboTKe I10/Ie3HBIX MCKOMaeMbIX

Bnadems: - HaBbIKAMU HETOCPe[CTBEHHOTO YIIPaBJ/ieHUsI MPOLIeCCaMU TOPHBIX




paboT Ha MPOU3BO/ICTBEHHBIX 00BEKTAX;

- OCHOBHBIMUA TIDUHLUIAMH  TEXHOJIOTMM  3KCIUTyaTaLldOHHOM
pa3BefiKu, M00ObIUM, TIepepabOTKU TBEPABIX TOJe3HBIX HUCKOTIAeMBbIX,
CTPOUTEJIbCTBA U IKCIUTyaTaL[|H M0/I3eMHBIX 00bEKTOB

IK-19

I'oToBHOCTH K pa3paboTKe TMPOEKTHBIX WHHOBAL[MOHHBIX pelLIeHWH T0 KCIUTyaTaljMOHHON
pa3Besike, 100bIue, TepepabOTKe TBEPABIX TI0JIE3HBIX HCKOMAeMbIX, CTPOWTENbCTBY U
9KCITyaTally T0/j3eMHbIX 00BeKTOB

3Hamb: - COBpeMeHHbIe TIPOLIeCChl 06€3BOXKUBAHMS ¥ 00ECITbITHBAHUS
MHHEPAJIbHBIX TIPOYKTOB 000TraIieHus,

- TIPOLIeCCHI TbIIey/IaBIMBaHKsI Ha 000raTUTeIbHBIX (habpHUKax;

- TIPOL[ECCHI TH/JPAB/IUUECKOr0 TPAaHCIIOPTUPOBAHUS U
CKJIaJUPOBAHUs OTXO/I0B 00OTalleHus;

- TIPOL[ECCHI POM3BO/ICTBEHHOTO 0OC/TY)KUBAHHsT 000TaTUTETbHBIX
(abpuk (BozocHaOXXeHHe, BO3/[yX0CHa0KeHue)

Ymemb: - yMeTb pa3pabaThiBaTh TMPOEKTHbIE WHHOBALIMOHHBIE DEIIeHUs 0
rnepepabOTKe  TBEPABIX  TIOJIE3HBIX  MCKOIAeMbIX,  BK/IIOUast
BCIIOMOTaTe/IbHble TPOIECChl W TIPOLIECCHI  MPOU3BO/ICTBEHHOTO
00C/Ty>KMBaHUS: BLIOUPATh M PaCCUMTHIBATh TEXHOIOTUUECKUE CXEMBI
00e3BOKMBaHUsl, O00€C/IBIMBAHUS ~ MHUHEPAJbHBIX  TPOAYKTOB,
MblJIey/IaB/IMBaHUs ~ Ha  oboratuTenbHbIX — (habpuKaxX,  CXeMbl
BOZIOCHAOXKeHHsT ~ Ha  oboraTuTe/nbHBIX  (abpwKax,  CXeMbI
TM/IPaB/IMUYECKOTO0 TPAHCIOPTUPOBAHUSI XBOCTOB OOOTrallleHus |
rapamMeTphbl XBOCTOXPAaHM/THII]

Bnademb: - B/ajeTb HaBbIKaMM pa3paboOTKM TPOEKTHbIX WHHOBALIMOHHBIX
pellleHM TI0 TiepepabOTKe TBEpPAbIX TIOJIe3HBIX HCKOIAeMbIX,
BKJTIOYast BCIIOMOTraTe/IbHbIe TIPOLIeCChI U TIIPOLIeCCHI

MIPOU3BO/ICTBEHHOTO 00C/TY)KUBaHMUSI;

- OCHOBHBIMH METOJUKAaMH 3KCITIEPUMEHTA/ILHOTO OTIpe/eIeHUs
Pa3/TUUHbBIX rapameTpOB TIPOLIECCOB 00e3B0OKMBaHMSI,
TbIJIeY/IaB/IMBaHKsI, BOJOCHAOKEeHMsI, THIPABIMUYECKOTO TPAHCIIOPTA,
HaBbIKaMK 00pabOTKHU TOTyUeHHbIX KCIIePUMEHTAIbHBIX JaHHBIX

- OCHOBHBIMM METOJMKAaMH pa3pabOTKH TPOEKTHBIX peIleHUui
oT/iefieHni 00e3BOKMBAHUSI HAa 000raTUTe/TbHBIX (habpHKax

I1CK-6.3

CriocoOHOCTh  BBIOMpAaTh U PaCCUMTBIBATH OCHOBHBIE TEXHOJIOTHUECKHE TapaMeTphbl
3¢ dekTHBHOrO ¥ 3KOJOrMUYECKH 0e30MacHOrO TPOU3BOACTBA paboT Mo mepepaboTKe U
00O0raIfeH’i0 MHWHEpPaZbHOTO ChIPbsi HAa OCHOBE 3HAHWM TIPUHIUIIOB TPOEKTUPOBAHUSI
TEXHOJIOTMUECKUX CXeM 000raTUTe/bHOTO TIPOM3BOJCTBA M BbIOOpPA OCHOBHOTO U
BCIIOMOTaTe/IbHOT0 000raTUTeTbHOI0 000PY/I0BAHMUS

3Hamb: - OCHOBHBIE TeXHOJIOTMYeCKHe rtapaMeTpbl 3G ¢eKTUBHOTO U
9KOJIOTHYeCKH 6e301acHOro IPOU3BO/ICTBA PabOT 110 repepaboTke 1
o0oraiijeHHI0 MUHEePaITbHOTO ChIPhS;

- TIPUHIIUIBI IeWCTBUS, YCTPONUCTBO U TEXHUUECKUE XapaKTePUCTHKH
armaparoB /i1t 00e3B0OKMBaHHsI MUHePa/IbHBIX TIPOAYKTOB,
TbUIEY/IaBIUBAHUS U 1151 IPOLIECCOB MPOU3BO/ICTBEHHOTO
obCcTyKUBaHUS

Ymemp: - PaCCUMTBHIBATb OCHOBHBIE TTApAMETPbI TEXHOIOTHUHU U
oboratuTenIbHOrO 000PYI0BAHUS; aHA/TU3UPOBATh YCTOMUUBOCTh
TeXHOJIOTUUECKOTO TPOI[eCCca U KaueCTBO BhITyCKaeMOU MPOYKIIUY;
- BBIOMpATh M pacCUMTBHIBATL HeOOXoAMMOe OO0O0pyAOBaHUS IS
00€3BO)KMBAaHUSI MUHEPAJIbHBIX TMPOAYKTOB, IbLIEY/IABIUBAHUS, [IJIsI




TMIPOIECCOB MPOU3BOICTBEHHOTO 00C/TY>KUBaHUSI

Baademb: - MeTo/JlaMM pacuéTa KaueCTBEHHO-KO/JIMUeCTBEHHONW U BOJHO-
11IJIAMOBOM CXEM;

- MeTojgamMu 0OOCHOBAaHMS OCHOBHBIX TapaMeTPOB W MeETOJUKaMU
pacueTta TeXHOJIOTUYECKOTO O0OpY/I0BaHHUSI [jisi BCIIOMOTaTeTbHBIX
TpOLIecCcoB

IICK-6.4

CriocobHOCTh pa3pabaTbhiBaTh M peasM30BbIBATh MPOEKTHI TTPOM3BO/CTBA MPH IepepaboTKe
MUHEpa/iIbHOTO W TEXHOTE€HHOTO ChIpbSi HAa OCHOBE COBDEMEHHOW METO/I0/IOTHH
TPOEKTUPOBAHUS, PaCCUMTHIBATh  TPOM3BOAUTENBHOCTb M OMNpEAENSITh  [apaMeTpbl
obopyaoBaHusi  oboraTUTenbHbIX  (abpukK, GOPMHpPOBATL TreHepalbHbIM IJIaH |
KOMITOHOBOUHBIE pellleHHst 000raTuTebHBIX habpHK

3Hamb: - COBpeMeHHble TIPOeKTbl TI0 TMepepaboTKe MHUHepasbHOTO U
TeXHOTeHHOT'O ChIPbsl U MEeTO/|0JIOTHIO UX MPOEKTHPOBaHMUS;

- MeTOAWKMA pacyeTa TPOU3BOJUTENBHOCTH  00OTaTHUTeTbHON
(abpuKy 1 OTJie/TbHBIX ee 1]eXO0B;

- MeTOJUKHM OrfpeJie/ieHUss TapaMeTpoB  00OpyZioBaHUSI /st
BCIIOMOTaTe/IbHbIX MPOLIECCOB Ha 0boraTuTe/IbHbIX (habprKax

Ymemp: - pa3pabaThiBaTb W peayM30BbIBaTh TIPOEKTHI TIPOM3BOJCTBA 10
repepaboTKe MUHEpasbHOTO W TEXHOT€HHOTO ChIPbs Ha OCHOBE
COBpeMeHHOW MeTOZ0/I0TUH TIPOEeKTHPOBaHUS;

- paccuuThiBaTh IPOM3BOJUTENBHOCTh U OIpeJeNATh IapaMeTphbl
o0opyioBaHuUsS il TIPOLIeCCOB 00e3BOKUBAHWUS, TIbLIEY/IaB/IMBAHUS,
BO3/1yX0CHa0)KeHHsl, BOJOCHA0KeH!sI, TH/IPABJIMUECKOT0 TPAHCIIOPTa

Baademb: - TpuUHOMIaMH  (HOPMHUpPOBaHMs  TeHepajbHOTO  TUlaHa |
KOMITOHOBOUHBIMH PeIleHHUsIMU 000raTUTe/IbHbIX (abpuK;

- OCHOBaMH COBpPEMEHHbBIX METOZIOB MIPOEKTHUPOBAHUS
oboratuTe/bHbIX (habpuk

[1CK-6.5
I'OTOBHOCTBIO MPUMEHSATH COBpE€MEHHbIe I/IHCl)OpMaL[I/IOHHbIe TeXHOJIOI'UH,
dBTOMdTHU3HWPOBAHHbIE CHUCTEMBI IMTPOEKTHUPOBAHHSA oboraTuTe/IbHbIX IMPOMU3BOACTB

3Hamb: - TIPUHILUTIBI aBTOMATU3aLUM TIPOU3BO/ICTBEHHBIX MPOLIECCOB;
- paboTy U PeryyMpoBKYy 0060pyZ0OBaHUsI.

Ymemn: - 3a71aBaTh HEOOXOJMMbIe TTapaMeTPhl TEXHOJIOTHUECKOT0 MPOLiecca;
- paboTaTh B MporpaMMHBIX KoMriekcax Autocad u Kowmriac;

- 0OpabaThIBaTh pe3y/IbTaThl IKCIIEPUMEHTOB W aHA/IU30B PabOThI
(habpukw.

Baademn: - OCHOBHOU T€PMHWHOJIOTHEN KypCa;

- HaBbIKaMU PabOThI B TIPOrPAMMHBIX KOMITIEKCaX;

- MeTO/IaMU TIPOeKTUPOBaHUsI 000PYJ0BaHUSI [7IsT BCTIOMOTaTeTbHbIX
TIPOLIECCOB.




4. CTpyKTypa M cofiep)XKaHue JMCIUIIIUHBI (MOAY/Is)
OO61mast TpyZ0eMKOCTb AUCLUIUIMHBI COCTaBsAeT 5 3aueTHbIX eAnHUL 180 aka/|. yacoB, B TOM UYHCIIE:

—KOHTaKTHas pabora — 12,9 aka/i. yacos:
- ayputopHasi — 10 akajj. 4acos;

- BHeayUTOpHas — 2,9 aka/i. yacoB
—camocTosTe/bHast pabota — 158,4 akaj. yacos;

—I0JrOTOBKA K 9K3aMeHy — 8,7 akaj/. yaca
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Pa3gen 1. «O6e3BoKMBaHMe MPOAYKTOB 5 IIK-- 4,
oOorameHus» ITK-- 19,
[CK -
6.3, [ICK
-64
1.1. Tema «3HaueHWe BOJbI W BO3[yXa B 1 10 CamocTosiTeNTlbHOE U3yueHue YcTHBINM ompoc.
TEXHOJIOTHUECKHUX TIpolieccax oborarieHus:, B yueOHOM U HayYHOU JIUTepaTyphl. | 3aiuTa 1ab0paTOpHBIX padoT.
OCYILIeCTB/IEHUM TpPaHCIOpPTa MaTepHrasoB, Pemiennie fomaliiHux 3aza4u rno [TpoBepka peleHust
obecrieueHre  KOMGOPTHON  Cpeabl IS TeMe «[lokazaTenu JIOMaIIHUX 3a/au
Tpygsamumxcs.  Knaccudukaiusi  Bcriomora- BJIarOCO/IePKaHUsI».
TeJIbHBIX MPOLIECCOB»
1.2. Tema «Biaroyzaep>kuBaroriasi CII0Co0- 10
HOCTh MaTepUasioB»
1.3. Tema «/IpeHrpoBaHue» 10 CamocTosTenbHOe Y3yueHue YcTHBIN onpoc.
yeOHOM W HayyHOU JIUTEpaTypsbl. | 3aliuTa 1abopaTopHBIX paboT.
1.3. Tema «CryujeHue» 1 10 Y Y batyp o patop P
[MoaroToBKa mabopaTtopHOMY
1.5. Tema «®PunbTpOBaHUE» 1 10 3aHATHIO.
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1.6. Tema «Cymika» 10
1.7. Tema «TexHosmoruyeckue CxeMmbl 10 [ToaroTroBka K CeMHHapCKOMY BeicTyruieHne Ha
00e3BOKUBaHUS» 3aHATHIO Ne 1. CeMUHAapCKOM 3aHATUU Nel.
[ToaroToBKa K KOHTPOJIbHOMN BrinosiHeHre KOHTPOBHOM
pabore. paboTHI.
HToro no paspeny 5 1 2 70
Pa3zpgen 2. «O0ecnbLINBaHHE 171 [K-- 4,
nbUIey/IaB/IUBaHHe» [TIK-- 19,
I1CK —
6.3, IICK
-6.4
I[ICK-6.5
2.1. Tema «ObecrbuiMBaHUe TPOAYKTOB 14 CamocrosTeslbHOE U3yUeHue YcTHBIM OMIpOC.
oboraiieHus» yueOHOM ¥ Hay4YHOU UTepaTypkl. | 3alura 1abopaTopHbIX paboT.
2.2. Tema «Ob6rmume CBeJleHUs 0 1 1 12 [TogroToBKa K 1abopaTopHOMY Pemtenne nomaiHux 3azaud.
NbUIEY/aB/IMBAaHUM  Ha  0boraTuUTesbHBIX 3aHATUIO.
(abpukax»
2.3. Tema «MeTo/ibI MbLI€Y/1aB/IMBaHUS» 1 12 [ToaroTroBka K CeMHHapCKOMY BeicTynuieHne Ha
3aHATUIO Ne 2. CeMUHApCKOM 3aHATUU Ne2.
HTroro no paspeny 1 2 38
3. Pa3zgen «BojgoBo3JylliHOe XO03SHCTBO IIK-- 4,
000raTUTe/NbHBIX (hadPUK» ITK-- 19,
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[1CK -
6.3, [ICK
-6.4
[1CK - 6.5
3.1. Tema «O6rume BOIPOCHI 1 10 CamocTosiTesTlbHOEe U3yueHue YcTHBINM ompoc.
BOJJ0CHA0>KeHHsT 000TaTUTeTbHBIX (PabpUK» yueOHOM ¥ Hay4YHOU JIUTepaTypsbl. | 3aluTa 1abopaTopHBIX PaboT.
[ToaroToBKa K 1abopaTopHOMY
3aHATHUIO.
3.2. Tema «Hacocsl 1 HacoCHbIe CTaHLIUU» 1 10 Perienvie fomaliiHux 3azay 1o IIpoBepka peleHus
TeMe «PacueT BoJONPOBOJHOU JIOMalllHUX 3a/ady.
CeTn».
3.3. Tema «O61mwme BOTIPOCHI 10 CamocTosTenbHOe U3yueHue YcTHBIN onpoc.
BO3/[yXOCHA0>KeHUSI oboraTuTenbHBIX yueOHOM ¥ Hay4YHOM JIUTepaTypsbl. | 3alura 1abopaTopHBIX paboT.
(habpuk» [ToaroToBKa K 1abopaTopHOMY
3aHATHUIO.
HToro no pasgeny 5 1 1 30
Pasgen 4. «XBoCTOBOe  XO03MHCTBO IIK - 4,
o0oraturenbHBIX hadpPUK» K - 19,
[1CK -
6.3, [ICK
-6.4
I[1CK - 6.5
4.1. Tema «Ob6me CBeJleHUst 0 1 10,4 |CamocTosiTe/IbHOE U3yuyeHre YcTHBINM ompoc.
KaHa/Ih3al[un» yueOHOM ¥ HaYYHOU JIUTepaTyphl. | 3amuTa 1ab0paTOpHBIX padoT.
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[ToaroroBKa K 1abopaTropHOMY [TpoBepka pelilieHUst
3aHaTUIO. PellleHye JoMalliHUX JIOMalLIHUX 3a/la4y
3aJ1a4 1o teme «Pacuer
XBOCTOBOTO XO35IMCTBa
oborarurenbHON (abpUKM».
4.2. Tema «['mapaBIAYECKUA TPaHCIIOPT 1 10 [ToaroToBKa K 1abopaTopHOMY YcTHBIN OMpoc.
TIPO/IYKTOB 0borarieHus» 3aHsTUIO. PertieHre foMaiHUX | 3alura 1abopaTopHBIX paboT.
3az1a4 1o teme «Pacuer IIpoBepka pelleHUs
TU/IPaBINYECKOr0 TPaHCIIOPTay. JIOMallIHUX 3a/la4y
ITogroroBka K 3K3aMeHy:
n3yueHHe yueOHOM TUTepaTyphl,
KOHCITEKTOB JIEKI[1H.
HToro no pasgeny 5 1 1 20,4
HToro no agucumnimHe 5 4 6 158,4 JK3aMeH




5. O0pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHO/IOTHH

B mporjecce mpernofiaBaHus AUCHUIUIMHBL «O0€3BO)KMBAHHE TPOJYKTOB 0OOTraIlieHus»
TIPUMEHSIFOTCS TPaJULIMOHHAsI ¥ UHTePaKTHUBHAsi TeXHOJIOTHH.

YcBoeHMe [AUCLMIUVIMHBI [JOCTUTAeTCsl B XOJe ayJAWUTOPHBIX 3aHSITUA M BbIMOJHEHUS
CTy[IeHTaMU pa3/IMYHbIX BH/IOB CAMOCTOSITeJIbHOW paboThl. JIeKlMM TPOXOAAT Kak B
TPAZWLIMOHHOW (opMe «IeKIUsA-UHPOpMalusi», TaKk U B (GOpMe «IeKIUsA-AUCKYCCUs» U
«CeMMHAap-JUCKYCCHUsi» C LiefbI0 KOJUIeKTUBHOTO OOCY)K/IeHusi BOIpoca, TNpobsiembl (3apaHee
BbIHECEHHBIX TIperiofiaBaTesieM Ha OOCyXJeHWe) W MeXIPYMIIoBOro Juajnora. «JIekius-
JUCKYCCHsi» TaK TIPOXOJUT B (hopMe Hay4HO-TIPAKTUUYECKOTO 3aHSITUS C 3apaHee TOCTaB/IeHHOM
npo0ieMaTHKONW M CUCTEMOW [OK/Ia[0B CTYAEHTOB JIIUTENBHOCTBI0 5-10 MMHYT, a B KOHLIe
JIeKLIVU TIperiofiaBatesib Mo/IBOAUT UTOTM CaMOCTOSITe/TbHOM PabOThI U BBICTYIUIEHUM CTY/I€HTOB,
JIOTIOJ/IHSIET WM YTOUHSIeT MpeJCTaB/IeHHY0 MH(POPMaLUIo U (pOpMyIUpyeT OCHOBHbIE BbIBO/IBI.

[pu ripoBefieHHY JIEKLIMOHHBIX 3aHSITUM UCIIO/B3YHOTCS: METO/, KOHTeKCTHOTO 00yueHws,
KOTODBII M03BOJISIET YCBOUTh MaTepHasl IyTeM BhIsIB/IEHUsI CBsI3eld MeX/ly KOHKPETHbIM 3HaHHEeM
U ero rpuMeHeHWeM, MeTOJ, MeXIUCLIMIUIMHAPHOTO 00yueHus /IS UCI0J/Ib30BaHUsI 3HAHUN U3
pa3HbeIX oOsacTeil, WX TPYMITUPOBKM W KOHIL|EHTPAlMd B KOHTEKCTe KOHKPETHOM pellaeMoi
3afauy, ydyeOHasi JWMCKYCCHsl KaK MeTOJ| UHTePaKTUBHOTO OOyueHUsi 10 OOCY>K[eHUI0 UTOTOB
BBINOJIHEHUS PaCUeTHBIX 3a/laHMi U aHa/IM3y KOHKPETHBIX POU3BO/CTBEHHBIX CUTYaLUil.

JIeKIIMOHHBIN MaTepuan yrayOsisieTcss MpU CaMOCTOSTeNbHOM W3y4YeHHWU Marepuana Iio
TeMaM Kypca, 3aKpeIuisieTcsl [Py pellleHUH JOMaIlHKX 3a/a4 U MPU MOJTOTOBKE BBICTYIUIEHUH
Ha CeMHUHApPCKUX 3aHSATHSIX, I'/le pa301paroTcsi KOHKPeTHbIe TIPOeKTHO-KOMITOHOBOYHbIE PellleHust
Ha TIpUMepe [IeMCTBYIOIUX TIPeANPUSATHN, TIPY BBIMOJHEHWH U 3aliyTe 1abopaTOpHBIX pabor.
Wcrnonb3yroTcss  WIMIOCTpaTHMBHBIE — BUJeomarepuansl  (BugeoduabMbl,  ¢oTorpadum,
ay/JM03ar1cy, KOMITbIOTePHBbIe Npe3eHTal|n).

B kauecTBe OL|eHOYHBIX CPEe/ICTB Ha TPOTS’KEHUM W3yUeHUs JUCLIMTUIMHBI WCTIOb3YIOTCS:
YCTHBIM OIPOC, TeCTUPOBaHKeE, BBICTYIUIEHME Ha CeMMHApCKUX 3aHSTHsX, MPOBepKa pelleHust
JIOMAIIIHKX 3a/]au.

JIeKUMOHHBIN MaTepuan 3akKpeIuviseTcs B Xofe /abopaTopHbIX paboT, Ha KOTOPBIX
BBITIOJIHSIIOTCST  TPYNIOBble WM  WHAWBHAYyalbHble 3aJaHusi TI0 TIPOM/IeHHOW  TeMe.
JIabopaTopHBIiA MPAKTUKYM BBITIOHSETCS C Le/IbI0 TTPUOOpeTeHus] IPaKTUUeCKUX HABLIKOB I10
M3yUeHUI0 TIpOoLleccoB 00e3BOKMBAHUS U YCTAHOBJIEHWIO BJIMSIHUSI OCHOBHBIX ITapaMeTpOB Ha
ToKasaTesn 00e3BOKMBAHUS, PeryavpoBKe obopygoBanus. Ilpu mpoBeseHMr 1abOpaTOPHBIX
paboT CTy[eHTbl [O/DKHbI HAayuyuThCsi paboTaTh Ha sabopaTopHOM 00OpY/JOBaHHH, YMeTh
NIpaBU/IbHO OPraHM30BbIBATh 3KCIIEPUMEHT, SICHO M TOYHO OIMCHIBaTh MPOBE/eHHbIE OIbITHI.
[lpu mnpoBefeHHH J1abOPaTOPHBIX 3aHATHUN HCIOAB3YeTCS] MeTOJ, KOHTeKCTHOrO 00ydeHwus,
KOTODBII M03BOJISIET YCBOUTh MaTepHaJsl IyTeM BhIsIBJIEHUsI CBsI3eld MeX/ly KOHKPETHbIM 3HaHHEeM
Y ero rnpuMeHeHHeM.

CamocrosiTenibHasi paboTa CTYJEHTOB CTUMY/IMDYeT CTYZEHTOB K CaMOCTOSITe/bHOMN
nipopaboTKe TeM, B TpoLiecce BBIMOJIHEHUS WHAMBUYaIbHBIX JOMAIIHUX 3a/laHUi, B TIpoliecce
BBITIOJTHEHHS KYPCOBOM paboThl U NP TIOATOTOBKE K MPOMEKYTOYHOM arTecTauyu. Pe3ynibTarThl
yCBOeHUs MaTepHaria NpoBepsitoTcs B (hopMe 3K3aMeHa.

6. YueOHO-MeToANUYeCcKHe o0ecriedyeHHe CaMOCTOSITe/TbHOM PadoThI CTYA€HTOB

[Mo pucturmimHe «OO6e3BOKMBAaHWE —TIPOAYKTOB — OOOTallleHWs»  TpefyCMOTpeHa
ayZIUTOPHAsi U BHEAyIUTOPHAsi CaMOCTOosiTe/lbHasi paboTa 00yuaromuxcsi.
BHeayauTopHasi camocTosiTenlbHast paboTa CTYZIeHTOB OCYIIeCTB/ISIeTCS B BUle TIOATOTOBKH
K /1a00paTOpPHBIM, KOHTPOJILHBIM paboTaM, CeMHUHAapCKAM 3aHSITHSIM, TIPU PeleHrH IOMallIHUX
3aziay.
Bugpl camocTosiTesibHOM paboThbl (00BEM 4acoB, OTBOJMMBIX Ha CAMOCTOSITE/TbHYIO paboTy
1o yuebHOMY T1aHy — 54,5 4acoB):



1. CamocTosiTenbHOe M3yuyeHre yueOHOW TUTepaTypbl — 16,5 yacoB

2. IToaroToBKa K 1abopaTOpHBIM 3aHSITUSM — 10 yacos
3. [ToaroroBka K CeMUHApPCKUM 3aHATUAM — 8 yacos
4TToAroToBKa K KOHTPOJIbHOU paboTe —4 yaca

5. Pemienue gomaiiHux 3azgau — 16 yacoB

Ilepeueb mem 0151 N0020MOBKU K cemMuHapckomy 3aussmuio Nel «TexHo/102uuecKue cxembl
00e3803cuBaHus»:

1. CxeMbl 00€3BOKMBAHUSI TIPOAYKTOB OOOramjeHHMsi Ha MarHUTOOOOTaTUTEeTbHBIX
¢abpukax.
CxeMbl 00e3BOXKMBaHMS TIPOJYKTOB 000TallleH!sT Ha TPaBUTALMOHHBIX (habpuKax
CxeMbl 00e3BOKMBaHUS TIPOIYKTOB 0boraiieHus Ha (hI0TallMOHHBIX (habprKax
KomrioHoBKa 000pyZioBaHus1 00€3BOXKMBAIOIUX YCTAHOBOK.
Cry1ijeHve 1 CKIaZiMpOBaHKe CTYII[eHHbIX XBOCTOB.

W

ITepeueHb mem 0151 N0020MOBKU K ceMUHAapcKomy 3ausimuio Ne2 «ObecnbLiueaHue u
nblieynaenueaHue Ha 06ozamumesbHbIX pabpukax»:
1. KoHcTpykuyu obecribuiuBaTesniei.
ObecnbiBaHre acOECTOBBIX KOHL[EHTPATOB KaK METO/, TOBBIIIeHUs] UX KauecTBa.
KOHCTPYKLMM LIUK/IOHOB 1 OaTapeiiHbIX LIUKIOHOB [|JIsI TIbUIEY/IaB/IMBAHUS.
KoHcTpyKLMY MOKDBIX TbUIEY/I0BUTEIEN
BapboTakHble U TeHHbIe TbLIEY/IOBUTEH.
KoHcTpyK1My TKaHeBbIX (GPUIBTPOB /1151 Mbl/Iey/1aBIUBaHMUS.
KOHCTpYKLMM 3ePHUCTHIX 1 KOMOMHUPOBAHHBIX (PUTBTPOB.
KoHcTpyKumy 31eKTpopuIbTpoB.
. CxeMbl IbUI€Y/IaB/IMBAHUS Ha 000raTHTE/TBHBIX (habprKax.
10 Bbopb0a c mbibI0 Ha 06oraTUTe/bHBIX PabpUKax.

©ENDU A WN

BapuaHTBI KOHTPOJIbHOH padoThl o pa3jeny «O0e3Bo)xMBaHNe MPOAYKTOB 000ralieHus»
Bapuanr 1

1. Tlepeunc/iiuTe BUABI Bjlarkd U YKa)KHUTE TOPSAOK HACBIIIEHUS B/Iaroi abCOIOTHO CyXOro
Marepuarna.

2. PackpoiiTe BiWsiHUE KDPYIMHOCTM W (OPMBI UaCTUI] Ha BJIaroy/Jep>KUBarOIyI0
CITOCOOHOCTH MPO/IYKTOB 000TaIeHusI.

3. OmnummTe mnporecc o6e3BoXKMBaHUS B OyHKepax. YKaxure 00/1aCTb TPUMEHEHUs
TpolLiecca; Kakasi Bjiara y/iaisieTcs U3 MaTepHasa.

4. TlpuBemuTe KOHCTPYKLMIO U TIPUHLOMIN pabOThl  JUCKOBOTO  BaKyyM-(uibTpa.
[TepeuncTe JOCTOMHCTBA ¥ HEJOCTATKA KOHCTPYKLIMH.

BapuaHnrt 2
1. [daiiTe xapaKTepUCTUKY KaWuUIIpHOU Byaru. Ha Kakue BU/ibI OHa MOApas/ensiercs?
2. PackpoliTe BiMsHME TIOPUCTOCTH U CTPYKTYpbl OCaZika Ha BJ/aroy/iep>KUBaoLlyto
CTIOCOOHOCTH MPOYKTOB 0OOTallleHusl.
3. Onurmre mpotiecc 00e3BOKUBaHUS Ha [[PEHAXKHBIX CKIajaX. YKakuTe 06/1acTh
NIpUMeHEeHHs1 NIpoLiecca; Kakas Bjiara y/a/asieTcsl U3 Marepuarna.
4. TlpuBeuTe KOHCTPYKLMIO Y TIPUHLIMI PaboTh! 6apabanHo# cyumiku. [Tepeunciure
JIOCTOMHCTBA U HeZJOCTaTKH KOHCTPYKLMU.
Bapuant 3
1. [TaiiTe XapaKTepUCTHKY aZicOpOMpOBaHHOM Byiary. Ha Kakue BU/IbI OHa 10/[pa3ensieTcs ?
2.PackpoiiTe BiusiHMe (PU3MKO-XMMHUYECKOTO COCTOSIHUSI TIOBEDXHOCTH TBEpPAOro Ha
BJIaroy/Iep>KUBAIOIIYI0 CTIOCOOHOCTH MPOAYKTOB 00O0TalleHusl.



3. OrummTe miporiecc 00e3BOKMBaHUS HA TPOXOTaX. YKakuTe 00/1aCTh MPUMeHeHHs! TIPOLecca;
Kakas BJjlara yZasseTrcs: U3 MaTepuasa.

5. IlpuBeguTe KOHCTPYKLMIO U MPUHLMI PabOThI PajiaIbHOTO CI'YCTUTEISI C [IeHTPabHBIM
rpuBozioM. [lepeunciivte JOCTOMHCTBA U HeJOCTaTKA KOHCTPYKLMH.

Bapuanr 4
1.  [laviTe XapakTepuUCTUKY I'MTPOCKONWYECKOW Bjard. YKaXWTe MOPSAOK yJajieHWs BJlard

13 00BO/IHEHHBIX TIPO/IYKTOB o0oraiijeHust Mpruobe3BoKMBaHUH.

2. PackpoiiTe BaMsHYMe KPYNMHOCTU M (POPMBbI YaCTUL] Ha BJAroy/ep>KUBaoILyto
CTIOCOOHOCTH MPOYKTOB 0OOTallleHusl.

3. OmnummmTe mipotiecc 00e3BOKMBAHKS B KOBILOBBIX 371eBaTOpax. YKaKuTe 00/1acTh
TIpUMeHeHYs NIpoLiecca; Kakas Bjara yZaasercs U3 MaTtepuasa.

4. [TpuBeuTe KOHCTPYKLMIO ¥ TIPUHLIUIT PabOThI TOPU30HTAIBHOTO (UIBTP-TIPecca.
[Tepeuncivite JOCTOMHCTBA U HEJOCTaTKA KOHCTPYKLMH.

TecTsl K pa3jeny Kypca «O0e3Bo)XHBaHHe MPOYKTOB 000raleHus»
BapuanTt Ne 1
1.0t uero 3aBucHT BEIOOP 000PYI0BaHUs U CXeMbl 00€3BOKMBAHKS MPOAYKTA 00oraleHus ?
1.0T KpynHOCTH MPOAYKTa
2.0T cMauMBaeMOCTH ITOBEPXHOCTH
3.0T 1JIOTHOCTH TNPOAYKTa
4.0T NOpUCTOCTU MPOAYKTA.
2.Kakumu cunamu yJiep;KMBaeTcsl KaluisipHasi Bjiara B MMKpO- U MaKpOKamnmu/sipax?
1.Moneky/IIpHbIMY CHJIaMH CLIETUIEHUST MeXy MOJIEKYJIaMy TBEPZOrO U BOJBI.
2.Cunamu azicopouuu.
3.D/1eKTPOCTaTUYeCKUMHU CHUJIaMH OTTa/IKUBaHWUS OJJHOMMEHHBIX 3apsi/iOB.
4.CuiaMy TTIOBEpXHOCTHOT'O HaTsDKEHUs] BOTHYTHIX BOJHBIX MEHHUCKOB B KalW/uispax.
3.Kakoe BnMsHMe OKa3blBaeT CMauvMBaeMOCTb ITOBEPXHOCTH TBepJoWd (pa3bl Ha KOHEUHYHO
BJI&)KHOCTb MPOJyKTa?
1.He oka3biBaeT B/IUSAHUS.
2.Yem Govibliie O,TeM MeHbIIIe BJIa)KHOCTh MPOJYKTa.
3.Yem Gosiblire O, TeM BBbIIIe BIKXHOCTh MPOAYKTA.
4.Yem MeHbI1Ie 0,TeM MeHbIIle Ba)KHOCTb.
4. O6macTb MpUMeHeHUsT KOBILIOBBIX 371eBaTOPOB?
1.5t 06e3Bo>KMBaHUS (JIOTALMOHHBIX KOHL|EHTPATOB.
2.[1nst 06e3BOKMBAHUS MarHETUTOBBIX KOHLIEHTPATOB.
3. 455t 06e3BOKMBaHUsI MapraHLeBbIX KOHL[EHTPATOB MPO/YKTOB 00OTralljeHUs yTei.
4.[1n1s1 06e3BOKMBAHUS YTOJIBHBIX ILIJIAMOB.
5.B cryctuTesnsix B 30He CKaTusi ocazika HabJrojaeTcsi:
1.M30/1MpoBaHHOe [BYKEHUE TBEpPAbIX YaCTUL] B BOJE.
2.CTtecHeHHOe MaJieHWe YaCTHLl.
3.[IBwKeHne >XUAKOCTH BBepX IO KaHajaM B OCaJKe IO/, [aBJeHWeM HaxXOZALIerocs BbIIIe
MaTepuarna.
4.COnvkeHre CKOPOCTeH MafieHust KPYITHBIX M MeJIKUX YaCTUL] 1 OCAXK/eHHe UX CII0eM.
6.B Kakux ejuHMIIAX M3MepsSieTCs y/e/bHasi I/I0IIa/b CTYILeHNs.
1.mu/T.
2.M/T.
3.M%/M*u.
4.1/Mu,
7.Kak n3MeHsieTcst E-ToTeHLMas JBOMHOTO 3/IEKTPUUECKOTO €105 C l00aBieHreM 371eKTpoiuTa’?
1.CHmKaeTcs [0 HYJIS.



2.YBenuuuBaeTcs.

3.CTaHOBUTCS paBHBIM MOJTHOMY (TepPMOJMHAMUUECKOMY ) NTOTeHLay.

4.He usmeHsercs.

8. OTunTenbHON 0C0O@HHOCTHIO BHICOKOTIPOU3BOJUTETBHBIX CTyCcTUTeNel supaflo siBisieTcs:
1.Hanuuwe rpe6koBoii epmBbl.

2.Hanuuue KOJbLEBOTO CJIMBHOTO Keyioba ¢ 0TOOMHUKOM TeHbl.

3.Hamure mexaHu3Ma rogbemMa rpeOKoOBOM (epMbl.

4.Hanuure 0>XryKeHHOMW 30HbBI (TIoCcTenn) U3 c(hI0KYTMPOBaHHBIX YaCTHL].

9.[1ns1 yero 100aBISIOTCS peareHTbI-COOMpaTeNy B CI'yIIaeMyto MyJIbITy?

1.PeareHtsl rupooOMU3UPYIOT TOBEPXHOCTb YaCTHL], CHIWKAIOT YCTOWUYMBOCTb T'HPATHBIX
CJI0€B ¥ CTIOCOOCTBYIOT C/TUTTAHUIO YaCTHII.

2.CHWKaIOT 3/1eKTPUYeCKUM 3aps/] Ha TOBEPXHOCTU YaCTHL].

3.CBs13pIBaOT MeX/y CO00I TOHKHE YaCTHLIbI, 00pa3yst Me>KAy HUMHU «MOCTHKH».

4.BbI3bIBalOT pacra/, arperatoB B BOJHOM CyCMEH3UU Ha OT/e/IbHbIe YaCTULIbI UM MOJIEKYJIbI.
10.ABwKy11ieid cuioi pUnbTPOBaHUS SIB/ISETCS:

1.Cuia TsDKecTH.

2.1lenTpoGeskHas cHa.

3.Pa3HoCTh /aBieHui 110 00eMM CTOPOHAM MOPUCTOMN Teperopo/Ku.

4.Cua Kanu/uiapHOIO [JaB/leHusl.

11.KakoBo BIMSIHME CKOPOCTH BpallleHHs1 (GUIbTPYHOIleld TMOBEPXHOCTH Ha [0OKa3aTean
¢bunbTpOBaHUA?

1.I1pu yBeiMueHUH CKOPOCTH BpallleHUs BIa)KHOCTb 0Ca/iIKa YMeHbIIaeTCsl.

2.I1pu yBemMueHny CKOPOCTH BpallleHHst IPOU3BOUTEBHOCTD 110 TBEPLOMY yBeJIUUYMBAETCS.
3.I1pu yBenMueHuy CKOPOCTH BpallleHHsl IPOU3BOJUTENIBHOCTD 110 TBEPJOMY YMEHbILIAeTCS.

4.11py yMeHbIIEHUH CKOPOCTH BpallieHUs] IPOM3BOAUTEIbHOCTD 10 TBEPAOMY YBe/IMUMBaeTCsl.
12.KakoBa fo/pkHa ObITh BbICOTAa OapomMeTpuuecKoW TpPYObI [/si WMCTeueHUs >XUAKOCTU U3

pecusepa?

1.He meHee 5,5M.

2.He menee 10,5m.

3.He menee 15,5M.

4.Hemenee 20M.

13.0671acTh IpUMeHeHus1 Tipecc-(QUIbTPOB.

1.[1n5 ob6e3BokvBaHUsI TPYObIX, OBICTPOOCEAAIOIINX CYCIIEH3MA CO CKOPOCTBIO OCAXKIEHUS

yactui] 6osee 18mm/c.

2.[111 KpyITHO3epHUCTBIX CYCIIeH3UM C KPYITHOCTBIO yacTuLl oT 2 1o 0,2mm.

3. Ansi TpPyAHOPUIBTPYEMbIX CH/IbHOpPa30aB/ieHHbIX MyJbIl C KPYMHOCTBIO YacTHUI] 70 1MKM U

MeHee.

4.[17151 TOHKO U3MeJ/IbYeHHbIX NIPOAYKTOB KPyNMHOCTHH0 30-100MKM.

14. Yro aBnseTcs ABWXKYLLEW CAION IIpoLjecca CyLIKu?

1. Pa3HOCTb JjaB/eHUl C BHEIIHel ¥ BHyTPEHHeW CTOPOHbI TOPHCTON Meperopo/iKu.

2. Cuia TsKeCTH Tejla B cpefe.

3. LlenTpobeskHasi cuia MHEepLHH.

4. Pa3HOCTBb fajleHui BOJSHBIX NIapOB Y NTOBEPXHOCTY MaTepyasa U B OKpY>Karolllel cpefie.
15.KakuM 006pa3om ocCyIiecTB/sIeTCsl ABU)KEHHe areHTa CYILLKY B Ta30BbIX TPyOax-CyIimaKax?
1.3a cueT BeHTUIATOpA-ABIMOCOCA.

2.3a cueT JyTbeBOr0 BEHTUJISITOPA.

3.3a cuet TypOOBO3yXOAYBKH.

4.3a cueT 11eHTpoOeXXHOTr0 Hacoca.

BapuanT No2
1. Tepmuyeckum 00e3BO>KMBaHNEM SIBJISIETCSI:
1. CryieHnue.



2. IpeHupoBaHue.

3. ®unpTpOBaHMe.

4. Cyuika.

2. K MOKpPBIM OTHOCATCS IPOZAYKTBI C COZlepKaHveM BJIaru :

1. He menee 40%.

2. 0Ot 15 go 40%.

3. Ot 5 po 15%.

4. He menee 5%.

3. Kakas Bjiara HauMeHee IPOYHO Yy/iep>KUBaeTCs TIOBePXHOCTLIO TBEPAOro Tesa?

1. I'urpockornunyeckasl.

2. CBobOO/1HAs TpaBUTAIMIOHHAS.

3. IlpouHoCBsi3aHHas1.

4. ApresvoHHas.

4. CBobo/iHasi TpaBUTAI[MOHHAs BJlara:

1. IlepemeriaeTcst MeXXly 4aCTULIAMH TBepPZOro MOJ JeUCTBUEM CUJIbI TSKECTH.

2. 3arosiHsgeT MUKPOKAaIWUISPbl BO BHYTPE3epHOBBIX I0pax 4YacTWL] U MaKpOKanwuisgpax B
Me)K3epPHOBBIX ITPOCTPAaHCTBaXx.

3. Y ep>XuBaeTcsl Ha TTIOBEPXHOCTH YaCTHUL] MOJIEKY/IIPHBIMUA CHJIaMU TBepZ0e — KUJKOe.
4. AfcopbupyeTcst Ha TOBEPXHOCTH TBEP/bIX YaCTHL] U3 BO3AyXa.

5. /IlpeHUpOBaHKUe — 3TO TIPOIiecC 00e3BOKUBAHMSI, 0CHOBAHHBIM:

1. Ha ectecTBeHHOM (pybTpaLvY )XUAKOCTH Uepe3 C/I0M MaTepuara Mo/ 1efCTBUeM CHUJIbI
TSDKeCTH.

2. Ha ypaneHue XUIKOCTH U3 MaTepuaria 1o eiCTBHeM [JeHTPOOeKHOM CHJTBI.

3. Ha yjianeHue >uIKOCTU U3 MaTepHaJsia MoJ, JeliCTBHeM pa3HOCTH JlaB/IeHuH 1o 06enm
CTOpPOHAaM ITOPUCTON NepPeroposKHU.

4. Ha yaneHuve »KUIKOCTY U3 MaTepuasa IoJ elCTBUeM pa3HOCTU [jaB/eHUd BOZSHBIX [1apOB Y
NOBEPXHOCTY MaTepuasa U B OKpY>KarollleM ITPOCTPaHCTBe.

6. Kakoe BiMsiHMe OKa3bIiBaeT KPYIMHOCTb YacTHL] 06e3BOKMBAeMOro MaTepurasia Ha BbICOTY
KanWUISIPHOTO TIOAbeMa >KUAKOCTHU h B mTabesne?

1. He oka3sbiBaeT BJMsIHUE.

2. Yem MeHbllIe YaCTULIbI MaTepuasa, TeM Bbiile h.

3. UeMm KpyTiHee UaCTHL[bl, TeM Bbillie h.

4. Yem Mesibue YacTHULIbI, TeM HIKe h.

7. B ueM 3aK/rouaeTcs IpoLecc CrylieHus?

1.B noBbIlIeHNY KOHLIEHTPaLMK TBepoi a3kl B CryILIEHHOM MPOJYKTe M0 CPaBHEHUIO C
VICXOJHOM CyCIleH3Wel M MOJyYeHUH OTHOCHTEIBHO YUCTOTO CJ/IMBA.

2.B pa3penenun TBepz0i U XKUAKOW (ha3 My/IbIbl MOCPeACTBOM ITOPUCTOM MeperopojKu.
3.B pasgeneHny KpynHbIX U MeJIKUX YacTHL] B BOJHOM Ccpefe.

4.B nonyuyeHUH OCBETIEHHOU BOJbl C MUHUMAa/IbHOU KOHLIEHTPAaLel TBePbIX YaCTHL.

8. KakoBa npuuriHa (pIoKy/IsILUU TBepPAbIX YaCTUL] B IyJibIie?

1. CuernyieHre anossipHBIX KOHL[OB COOMparte/isi, 3aKperyieHHOr0 Ha TIOBePXHOCTH YaCTHII.
2. CHWKeHHe BeJIMUMHBI 3/IeKTPOKMHETUYeCKOro NoTeHI1asa oBepXHOCTH.

3. Ckatue guddysHoi yactu [JOC B pe3ysbTaTe Yero 4aCTHLbl COMMKAIOTCS Ha PACCTOSTHUY,
KOTI/la CHJIbl IPUTSDKEHNs] 3HAUMTeIbHBI.

4. CuernuieHre 4aCTHL] 3@ CYET JIeKTPUYeCKUX CHIL.

9. [1n1s1 IOBBILIIEHUS COZlep>KaHuUs TBepPOro B CI'YILIeHHOM TPOAYKTe HeoOXoauMo:

1. YBemmunTh MacCy OTKauMBaemMoro CryljeHHOro pojyKra.

2. YMeHBIINUTb MacCy OTKaUMBaeMOI'0 CI'YLL[eHHOI'O TIPOJYKTa.

3.Pa36aBUTh UCXO/IHOE TIUTAHUE CBEXKEU BOIOM.

4.Y 1aniTh 4acThb BO/JBI U3 UCXOJHOI'O NTUTaHKS.

10. OTnurTebHOM 0COOEHHOCTHIO CI'YIIeHHS B TOHKOM CJIO€ SIBJISIETCSI:

1. YBenuueHne CKOpPOCTH OCaX/eHWsI TOHKUX YaCTUL].



2. YBenrueHHe TUIOLIAIN OCaX/eHs1 Oe3 u3MeHeHUst TabapuTOB amnrmaparos.

3. YBenuueHue NpoU3BOAUTENBHOCTH CTYCTUTE/IS TI0 UCXOAHOMY IMUTaHUIO.

4. YBenuueHue CofeprKaHus TBEPJOro B CIYIL[eHHOM IMPOJYKTe.

11. Kak ocyiiects/isieTcs npoljecc ¢puabTpOBaHUs B BaKyyM-(UabTpax?

1. 3a cueT TMAPOCTaTUUECKOTO JIABIEHUS CTO/I0A KUAKOCTH.

2. 3a cueT CO37,aHUs pa3psbKeHUs C BHYTPeHHEeN CTOPOHBI (PU/IbTPYEeMOMU I1eperopojKy.
3. 3a cueT noziauy MyJibMbl MO JaBleHUeM Ha (QUIbTPyeMYIO [IeperopojKy.

4. 3a cueT MPOXOXKJEHUS )KUJKOCTHU uepe3 MOPUCTYIO NIePeropoKy Mo/, AeliCTBheM
1[eHTPOOEKHOW CHJIBI

12. Kakasi Byara yiansieTcsi U3 Marepvana B 30He 00e3B0)KMBaHUS U MPOCYIIKK 0Ca/IKa B
BaKyyM-(u/ibTpax?

1. CBobopHasi rpaBUTAL[MOHHAs BJIara.

2.I'urpockonuueckas Biara.

3. OcTaTKu rpaBUTALMOHHOW BJ/lary, Karw/ulsgpHas ¥ YaCTUUHO a/ire€3MOHHas.

4. Xumunyeckas Bjiara.

13. KakoBo Ha3HaueHue pacrpe/ie/IMTeIbHOM IOMI0BKU B BaKyyM-(UIbTpax?

1. [1ns oTBOZA uIbTpaTa.

2. 15151 co3paHusl BaKyyMa B CEKTOpax.

3. [j1s mojauu ¢Katoro Bo3jyxa B CeKTopa.

4. [111 nonepeMeHHOTr0 COe/IMHeHUs1 CEKTOPOB C BAKYYMHOU YCTaHOBKOM M YCTaHOBKOM C’KaTOTro
BO3/lyXa U OZJHOBPEMEHHOI'0 0TBO/ia (pU/IbTpaTa.

14. Yto Ha3bIBaeTCs areHTOM CYLLKH?

1. ABCoFOTHO CyXO¥ BO3ZAYX.

2. HarpeTasi IOBepXHOCTb.

3. Bogsnou nap.

4. Bo3ayuiHasi cpefja, BOCIIPUHUMALOILast UCIapsIoILyo B/ary.

15. OtnrurTeTbHOM 0COOEHHOCTBIO CYIIMIIOK C «KHUTISIIL{AM» CJIOEM SIBJISIETCSI:

1. Hannuue riceBA00XXW)KEHHOTO CJ10S1 CYLLIMMOIO MaTepyarna.

2. IIpoxoxxeHre BCero MaTepurasa yepe3 CyLIM/IbHYI0 KaMepy C BBICOKOU CKOPOCTBIO.
3. BO3MOXXHOCTh CYIIKM KPYITHOTO MaTepHarna.

4. TIpoAo/DKUTEeNBHOCTL CYLIKYA OYeHb Masla.

BapuanTNe3
1. K Bj1a)KHBIM OTHOCSITCS TIPOAYKTHI C COZep>KaHUeM BJlaru:
1.He menee 40%.
2.0t 15 go 40%.
3.01 5 no 15%.
4.He 6osnee 5%.
2. Kakas Bnara Harbosiee MPOYHO y/1eP>KUBAETCs TIOBEPXHOCTHIO TBEPZOTo Tesa?
. CBoOO/1Hasi TpaBUTAI[MOHHASI.
. AfresvoHHas.
. I'urpockonuueckas.
. [IpouHocBsa3aHHas.
. AJre3noHHas Bjara 1o CBOeM NpHpOJe SIBISeTCs:
. MexaHnueckou.
DU3MKO-XUMUYECKOH.
. XIMHUYeCKOH.
. PU3HMKO-MeXaHUYeCKOM.
. IlopsifioK HackIleHus B1aroi abCcoMI0THO CyX0ro MaTepuana:
. 'urpockomnuueckas - aZire3MoHHasi— MPOYHOCBsI3aHHast- CBOOO/jHAst rPaBUTALIMOHHASI.
. CBobOOHast TPaBUTALIMOHHAS-TTPOYHOCBSI3aHHAS-aIr€3MOHHASI-TUT POCKOTTNYeCKasl.
3.KanuinsipHo-CThIKOBasi—BHY TPUIPOMEXKY TOUHasi—a/iIre3M0HHas-CBO0O0iHast TPaBUTAL[MOHHASI.
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4.Anire3r0HHAs-TIPOYHOCBsI3aHHAs-CBOOOIHASTPaBUTAL[IOHHAS—HY TPUTTPOME)KY TOUHASI.

5. B npoujecce gpeHrpoBaHus U3 MaTepurasa yasaseTcs:

1. CBobo/Hast rpaBUTALIMOHHAS.

2. KanwisipHas Biiara.

3. AaresvoHHas Biara.

4. Xumunyeckasi Bjara.

6. OT uero, T1aBHBIM 00pa30M, 3aBUCHUT BpeMsi 00e3BO>KHMBaHMsI TIPOAYKTOB 00OraljeHus B
OyHKepax?

1. OT rpaHy/ioMeTpU4eCcKoro cocrasa npoAyKTOB.

2. OT TeMIiepaTypbl OKpYy>Katolleid cpe/ibl.

3. Ot hopMbl yacTuLl.

4. OT KOHCTPYKLMM /IPEHa’)KHOT'0 YCTPOMCTBA.

7. CryliiieHre — 3TO Nporjecc 00e3B0)KMBaHMs, OCHOBAHHBIN

1. Ha ecTecTBeHHOM (pWIbTPaAL[MM )XUAKOCTU Uepe3 CJIOW MaTepuasia v MOPUCTYI0 NIePeropojKy
107, ZIeICTBUEM CHUJIbI TSDKECTH.

2. Ha ocaxkieHuu TBep/ioi (ha3bl U3 MyJIbITbl TIOJ, 1eHiCTBUEM CHUJIbI TSDKeCTH UM LeHTPOOeKHOM
CHUJIBL.

3. Ha npunyautensHOM (M0 eMiCTBMEM Pa3HOCTH AaBJeHUN) PUIbTpaliy KUAKOCTH yepe3
TIOPUCTYIO MeperopojKy, He IPOHULIAeMY!0 J/Is TBepPAbIX YaCTULY ITyJIbIIbI.

4. Ha nepeMeliieHue Bjiaru u3 6osiee HarpeThix CJI0€B B MeHee HarpeThie.

8. KakoBa rpuunrHa KoaryJsiljui TBepAbIX YacTHULl B ITyJ/IbIe?

1. CHMKeHHe TTOJTHOTO MOTeHL1ajia TTI0BePXHOCTH.

2. Apcop6buysi peareHTOB Ha MUHEPaIbHOM MTOBEPXHOCTH.

3. Cxatue guddysHoit uactu JOC U cCHKeHHUe 3/1eKTPOKUHeTUYECKOr0 MoTeHLaaa
TOBEPXHOCTH.

4. CHmxeHue ru/ipooObHOCTH TTOBEPXHOCTH.

9. Kak npuBouTCs BO BpalleHe rpeOKoBasi epma B CTYCTHUTENISIX C riepudepryecKum
TIPUBOZIOM?

1. DnekTpozBUraTenieM yepe3 uepBsiUHBIN peyKTOp Ha 3y0UaThiii BeHell.

2. DNeKTpoABUraTesieM uepe3 peZlyKTop Ha X0[0BOM KaTOK, KaTSLIUNCS 110 pesbCy.

3. OnekTpoaBuraTesieM Ha ()PUKLIMOHHBIN ITPUBOJ,.

4. DneKTpoJBUraTesieM uepe3 LIeCTePHIO Ha 3y0UaThiid CEeKTOP.

10. KakoMy MOMEHTY COOTBeTCTBYeT KpUTHYeCKasl TOUKa Ha KPUBOM MpoLecca CryljeHus ?
1. CBob60oIHOMY OCaXK/I€HHIO YaCTHI].

2. CTeCHeHHOMY OCaXX[IeHHUIO YaCTUL].

3. OKOHUaTe/IbHOMY C’KaTUIO OCaJKa.

4. TTepexon 0T cBOOOHOTO OCAXK/IEHUS UaCTHUI] K YIIJIOTHEHHIO 0CafiKa.

11. B npouiecce punbTpoBaHusi HAOIIO[AETCS:

1. O6pa3oBaHue CJ1051 0Ca/iKa Ha TIOPHCTOM MeperopojKe.

2. Ocax/ieHre TBep/bIX YaCTHL] B )KUJKOH ¢ase.

3. O6pa3oBaHue €105 0CaZIKa Ha CTEHKax poTopa.

4. OtpeneHue XUAKOCTU OT TBEpPZAOro MaTeprasia IIpy HellpepbIBHOM [epeMellleHUH MaTepurasa
IO CUTY.

12. Kakue npoLiecchl IPOUCXOAST B BaKyyM-(pH/IbTPax B 30He 00e3BOXKUBAHKS U MPOCYIIKH
0Ca/IKOB?

1. OgHodazHoe ABMKeHUe XKUAKOCTH.

2. OpgHodasHoe ABWKeHre BO3ZAyXa.

3. B Hauasne neprosia — ogHO(a3Hoe ABWKeHre BO3/yXa, B KOHL{e Tlepro/ia — IByx(asHoe
[IBIDKEHHe KUJKOCTH U BO3/yXa.

4. B Hauasne neprozia — Byx(asHoe JBI)KeHHUe KUJKOCTH U BO3/yXa, B KOHL|e Ileprojia —
ofHo(a3HOoe JBW)KEeHUE BO3JyXa.

13. Ha3HaueHMe «THU/JpOJIOBYLIKW» B CXeMe (PU/IbTPOBaTbHOW yCTAHOBKU?



1. [ns npepynpexjeHus ronajanus ¢puiabTpara B BaKyyM-Hacoc.

2.1nsi cbopa usbTpaTa.

3. [l1s oTKauMBaHUs BO3JyXa M BO/bl U3 TIOJIOCTU (PUbTPA.

4. 114 cTtekaHus (puabTpaTa B TUAPO3aTBOP.

14. Kakad Bjiara rpeumyI1eCTBeHHO yZaiseTcs U3 MaTepuasa B IpoLecce CyLIKU?

1. CBobojHast rpaBUTALIMOHHASI.

2. KanuispHasi.

3.I'urpockornuueckas.

4. Xumuueckas.

15. OTnuunTenbHONM 0C00@HHOCTHIO KOHTAaKTHOM CYILKHU SIBJISIETCS:

1. Ternsio nepefiaeTcs OT areHTa CyLUKM MaTepyaiy IIPA HeIoCpeACTBeHHOM COIPUKOCHOBEHHH.
2.Teruio nepefiaeTcsi MaTepuasly OT ropsiueli MOBEPXHOCTU NPU HEMOCPe,CTBEHHOM KOHTAKTe C
MaTeprasoM.

3. Tenyio nepesaeTcsi MaTeprany MH(GPAKpPaCHBIMU JlyuaMy OT 3J1eKTPOJIaMITbl U/IM HarpeThIX
V3/Ty4aroliX NOBEPXHOCTEH.

4. Teruio nepejjaeTcsi MaTepuaay TOKaMUA BbICOKOW YaCTOTHI.

BapuantNe4
. K 06Bo/IHEHHBIM OTHOCSTCSI TIPOAYKTHI C COZIep’KaHUeM BJlaru:
. He menee 40%
. OT 15%
. Ot 570 15%
. He 6onee 5%
. XuMHuecKas BJara:
. B miporieccax 06e3Bo)kvBaHuUs He y1asieTCst
. Y[jansercsa B Ipolieccax CyILlKH
. Y pansietcs B mpoLjeccax GpuabTpOBaHUS
. Y ansieTcsi B ripoLiecce peHUPOBAHUS
. KanunnspHas Bnara mo cBoei npupoze siBisieTCs:
. Mexanuueckou
. XMHUYeCKOU
. OU3UKO—XUMUUECKOU
. PU3HKO-MeXaHUYeCKOu
. Moneky/ibl KakoU Bjiary 00s1aziatoT HarboJsiee CTPOTOM OpHeHTaL[Uel TUTOel OTHOCUTE/TEHO
MOBEPXHOCTH TBEPAOIO Tesa?
. Afre3roHHON
. CB00OO/IHOM rpaBUTALIMOHHOM
. [IpouHOCBs3aHHOM
. l'urpockonuueckoi
. IpeHnpoBaHMe B IMHAMUUECKUX YCIOBUSIX MPOUCXOUT:
. B 6yHKepax
. Ha npeHa)kHBIX CKazax
. Ha rpoxorax
. Ha xoHBeliepax
. [Ansi CHYKeHHs1 BBICOTHI KalW/UISIPHOTO TOA/beMa JKUAKOCTU Heo0X0AuMo, UTOOBI 1ocTesb
cocrosiia:
1. VI3 MeIKMX 4aCTHL]
2. VI3 KpyIHBIX YaCTUL]
3. V3 yacTul] KPYITHOCTBIO, paBHOW KPYITHOCTH 006e3B0KMBaeMOro MaTepHrasia
4. VI3 yacTHIl HAMHOTO MeJibue 00€3B0’KHBAaeMOro MaTepHasia
7. Llenbto cryijeHuys Kak ornepauyy 00e3B0o)KUBaHUS SIBJISIETCS:
1. [TonyyeHue c/iviBa C MUHUMaJ/IbHOW KOHLIEHTpaLMel TBepAbIX YaCTUL]
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2. [TosyueHue Cry1eHHOr0 NPOAYKTa, C MAKCUMAa/IbHO BO3MOKHOW KOHL|eHTpaLjen TBepou
(a3bl

3. Pa3fienieHne KpynHbIX U MeJIKMX YaCTUL] B BOAHOM cpefe

. [lonyueHue rpozykra C MUHMMaJ/IbHBIM COZlepKaHueM BJlaru.

. Kakue n3MeHeHUs CryIjaeMou MyJIbITbl SIB/ISFOTCS OOIIMMU [71s1 KOAry ISy U (DIOKy/ISmun?
. [1oBbILLIEHME arperaTUBHOW yCTOMYMBOCTH

. [ToBpIIEHME 3apsA/ia TOBEPXHOCTH YaCTHL]

. CHmxeHue ruipopoOHOCTH TTIOBEPXHOCTH UaCTHL]

. CHWKeHue arperaTUBHOW yCTOMYUBOCTH

. Kak ocy1iecTBisieTcst 0TBO/| TIeCKOB M3 CTyCTUTe el 00JIbIIoro JuaMeTpa?

. AnacdparMoBbIMM HacOCaMH, OTKAUMBAIOLLMMU MTeCKH U3 Pa3rpy30UHOM BOPOHKU

. [leckoBbIMM Hacocami, MO/ICOeIMHEHHBIMU K pa3rpy304HON BOPOHKE

. [Tecku criyckatoTcst B 3ymnd, a 13 3ymrida 0TKauuBarOTCs eCKOBbIMU HacOCaMu

. CucdoHamu 3a cueT U30BITOUHOTO ZiaB/IeHUsI Ha BXO/ie B CU(OH

10. Kakoe BusiHMe OKa3bIBaeT COJlepyKaHue TBepJOoro B UCXOHOW CYCIIeH3MH Ha IpOoLiecc
CryLeHus?

1. Tlpu noBBIIIEHNN COZleP)KaHUsl TBEPZOr0 YBe/IMYUBaeTC sl IPOU3BOAUTEIBHOCTBIO 110
CTYLL|eHHOMY IIPOJAYKTY

2. I1py NOHWKeHUY CoZeprKaHus TBEPOr0 YMeHbIIaeTCsl CKOPOCTh OCaXK/IeHUs YaCTuLl, U
TBep/ast (pa3a BLIHOCUTCS B C/TUB

3. IIpy noBbILLIEHNH COZlepKaHUsl TBepZOoro YBeJTMUMBAeTCsl CKOPOCTb OCaXK/€HUS TBEPbIX
4yacTuLl, ¥ TBepZas (a3a BEIHOCUTCS B CJIUB

4. He oka3sbIBaeT B/IUAHUSA

11. Kak ocyiects/isieTcs npoljecc (UabTpoOBaHUs B TIpecc- PuibTpax?

1. 3a cueT NpOXOXKAEHUS KUAKOCTH Yepe3 TIOPUCTYIO NTeperoposKy Moj LeucTBUeM
LeHTPOOEKHOM CHTBI

2. 3a cueT OTKauMBaHMs BO3/jyXa C BHYTPeHHel CTOPOHBI (pyubTpaLiyeii meperoposKu

3. 3a cueT U30BITOUHOTO /IaB/IeHUS 110/laBaeMOM Ty J/IbITbI

4. 3a cueT TUAPOCTAaTHUECKOTO [JaB/IeHUs CTO/I0a GUIBTPYeMOM KUIKOCTH

12. Kakasi Bara yiansieTcsi U3 Marepvana B 30He Habopa ocajika B BaKyyM-(uibTpax?

1. CBoOofiHast TpaBUTALIMOHHAS B/Iara

2. AfresvoHHas Biara

3. 'urpockonuyeckas Biara

4. KanuispHast Bjiara

13. Ha3HaueHue pecrBepa B cxeMe (PUIbTPOBAIbHON YCTaHOBKe?

1. Ins oTKauky ¢puabTpaTa

2. [11s co3paHus BakyyMa B cucTeMe

3. 1151 pa3zenieHust BOJO-BO3YIIIHOM CMecH Ha GUIbTPAT U BO3yX U MOJAep KaHUs
TIOCTOSTHHOT'O pa3pe)XeHusl B CUCTeMe

4. 111 OTAYBKU 0CaJiKa C MTOBEPXHOCTU (PUIbTPOTKAHU

14. TIpu KaKOM yCJ/I0BUY NTOCTYIIaeT paBHOBECHOE BJIar0CoZiepkaHre MaTtepuasa Ipy CyLike?
1. Py =Py

2. Ppu<P,, W>W,

3. Pun<Py, W,<W<W,

4. Py >P,, W<W,

15. YTo Ha3bIBaeTCs HaMpsDKeHHOCThIO0 OapabaHa 1o ucrapsieMoii Biare?

1. Macca ucniapsiemoit Biiaru ¢l M* MoBepXHOCTH CYLIIMMOTO MaTep1asia B eJIMHHUILy BDEMeH!
2. YObI/Ib UcriapsieMoit Biaru ¢ 1 M? MOBepXHOCTH CYIIMILHOTO MaTepyasa B eJMHULYy BPeMEeHH
3. Macca Bjary, ucrapsiemoii ¢ 1 M* cyimibHoro 6apabaHa B eIMHHUILY BpEMeH!

4. Macca Bo/siHOTO Tiapa Npuxo/siiascs Ha 1 Kr abCcoJIoTHO CyXoro Bo3zyxa
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JomawHue 3ad0auu
K Teme «Iloka3arTe/M B/1arocojgepxaHus»

1. TIpuroToBuTs 1 j1 MMyJIBIEI IPU COZl€P’KAHMYU TBEPAOrO B myJble 60% U MJIOTHOCTH TBepAOH
dasel 3000 kr/m>. PaccunTaTth MacCy HaBeCKU, 00beM BOJbI U IJIOTHOCTD ITO/TyYEHHOM ITyJIbITbL.

2.B cycrniensun comepxutcst 36% TBepgoro. [oTHOCTL TBepoit (asbl coctasnsier 4,3 r/cM®.
Ornpe/ie/UTh TUIOTHOCTb TAaKOM MyJIbIIbl, MacCy 12 M? MyJibIibl, MacCy HaBeCKH, 00BEeM BOJBI.

3.1 1abOpaTOPHBIX WCIBITAHUHA HEOOXOAWMO TPUrOTOBUTH 15 M CycrieHswd Ipu
cogepxanuu TBepzoi (asel B Hell 20%. IlnoTtHOCTh TBepAoit (asel 2200 kr/m>. Paccuurarh
MacCy HaBeCKH, 00beM BOZbI AJIs1 IPUTOTOB/IEHUST CyCIIeH3HH, ee TUIOTHOCTb. PaccumtaTth mMaccy
2 Jl TaKOM CyCIeH3H1H.

4.B cycnensun cogepxutcst 35% tBeporo. [L1oTHOCTL TBepoi Gasel 3,8 T/M°. Paccuurath
TUIOTHOCTb CYCTIEH3MH, MacCy HaBeCKW il TpurotosieHus 330 m> Takoii cycrieHsud, o6bem
BO/IBI.

5.I1pUrotoBuTH 2 /1 MyAbIIbLI IPU COZAEPKaHUU TBEpAOro B IyJiblie 45% U MJIOTHOCTU TBEPJOU
daser 4200 kr/m°, Paccumrrtath MacCy HaBeCKH, 06beM BO/bI M TJIOTHOCTD MOJTyY€HHOU MyJIbITbI

6.B paguanbHeli cryctuTens noctynaer 400 MP/u mynblbl € cofepkaHueM TBeporo 8%.
[lnotHOCTH TBEpO# (asbl 3200 kr/m®. CozeprkaHue TBEpPOro B reckax 55%. PaccunTaTts 06bem
CJIMBa U TJIOTHOCTD T1ecKoB. [ToTepsiMu TBepioro npeHebpeub.

7.Ha crymienre nioctynaetr 500 M*/4 MyJibIibl C pasKwkeHHeM paBHbIM 3. [IIOTHOCTH TBEpPOi
daser 2800 kr/m>. Beixoj, crymieHHoro npoaykra 90%, copepkaHue TBepOro B CTYIIEHHOM
npoaykTe 63%. Paccuutath 00beM C/iBa, 00be€M BOJBI, YXOASIeH C TecKaMH, TJIOTHOCTh
CTYLL|eHHOT'0 TIPOJYKTa, MacCy BJIa’KHBIX [1eCKOB.

8. Ha cryirienue mocTymaeT mysiblia C TUIOTHOCTBEO TBepZAoH (asel 3800 Kr/M®> B Ko/MuecTse
150 /9 (cyxas macca). PazxwkeHue cycrieH3uu 5. PaccuuraTh 06beM BO/IBI, YAa/iseMou B CIUB;
00BeM BOJIbI, YXO/SIIIEH C IeCKaMH, eCJ/Id IVIOTHOCTb CIYLeHHOro rpoAykTa 1900 kr/m®.

9. Ha BakyyM-(pu/IbTp MOCTYTIAkOT MECKU CTyCTUTeJIsI C cofiepkaHrueM TBeporo 50% , Harpy3ka
no TBepzoMy 18 T/u. OmnpesenuTh 00BEM BOJBI, yAansgeMoi C (GUILTPATOM, ecyii KeK (uibTpa
rMeeT BIaXHOCTb 12%, a moTepu TBepAOro ¢ GuUaIbTPaToM COCTaB/sitoT 1,5%.

10. Ha mpecc-¢punbTp NOCTyNaeT CrylleHHbI MPOAYKT OTCTOMHMKA C COJep>KaHHueM
TBepzoro 25% B Konuuectse 80 M*/u. TIoTHOCTL TBepoi (hasbl pasHa 2600 Kr/m>. Paccunrath
obbem ¢unbTpata 1 06BEM BO/IBI B KeKe, eC/ii KeK cofiep>kuT 18% Bnaru. IloTepsimu TBepzoro ¢
¢unbTpaToM rpeHebpeys.

11. Ha ¢umbrpoBanue mnoctymaer 250 M*/d4 CyCreH3WM C COJep)KaHHeM TBepaoro 58%.
IlnoTHOCTL TBepAoi ¢asel 4000 kr/m>. PaccunMraTh MarepuabHbI OajaHC MpoLecca, eciu
BMOXHOCTE Keka 10%. Ilorepsmu TBepporo c ¢uibTpaToM mpeHeOpeub. OripeaenuTsb
HeoOX0AUMYIO TII0LazL (GUILTpoBaHus, ecau q =200 Kr/m*-u.

K Teme «Pacuet crycruresiei»

1.Ha crymenue nocrynaer 150 M4 mynelel ¢ copepkaHueM Teepaoro 8%. I110THOCTH
TBepoi dasel 3000 kr/m’. PaccumTaTh [MaMeTp CTYCTUTess, €C/Id Yje/bHas IUIOIa/b
cryiienust 14,4 M>-u/T.

2. OnpesieUTh HEOOXOUMYIO TIIOMIAZB CT'YIIIEHHS], eC/TH pa3XKeHre UCXOIHOU MyJ/ibIibl 13, a
pasKikeHue CrylleHHoro npogykra 2. CKopocTb ocaxkjeHus1 yactul, TBepporo 0,5 cM/MuH, a
TIPOU3BOAUTE/LHOCTD CIyCTUTeIA 110 TBepAoMy 100 1/4.

3.Ha crymenue nocrynaer 240 m*/u myselbl ¢ cofiepkanueM Teepgoro 10%. ITmoTHOCTH
TBepAoi ¢asel 3,2 r/cm’. Paccuwrtarth HeOOXOAWMMYIO IUIOI[A[b CLYIEHWs, €C/Id yZelbHas
nomiaze crymenus 0,28 m*cyT/T.

4.PaccunTaTh TMPaBINYeCKYI0 KPYITHOCTb 3epeH B3BeCH B YCJIOBUSIX CBODOIHOTO OCaXKAeHHs,
€CJ/I SKBUBAJIEHTHBINM IMaMeTp YacTUL] 35 MKM, a IJIOTHOCTh OcaXkgaeMbIx yactur 3000 kr/m>,

5.Paccudtath pasMep OCeJaroIUX 3epPeH IUIOTHOCTBI0 2,8 I/CM®, eC/id WX THpaBIduecKas
KPYITHOCTh B YC/IOBUSIX CBOOOJHOTO ocaxkieHusi coctassiet 0,5 Mm/cC.



7. OHEHO‘IHBIE cpeacTBa A1 IPpOoBEeAEHUA HpOME)KYTquOﬁ aTTeCTdllu1

a) IInaHupyemble pe3y/IbTaThbl 00yUeHNsI U OIleHOUHbIe CPeJCTBa /i/Isi MPOBe/eHUs] IPOMEe)XYTOUHOM aTTeCTaluu:
CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3ynbTaThl 00yUueHust OueHOuHBIe Cpe/CTBA
KOMITeTeHLIU
[TK-4

['OTOBHOCTE OCYIIECTB/ISATh TEXHHUUECKOE DPYKOBOJCTBO TOPHBIMH W B3PBIBHBIMKU pabOTaMU TIPY SKCIUIyaTal[dOHHOW pa3Befike, M00ObIUe TBEPAbIX M0JIe3HBIX
HCKOITaeMbIX, CTPOMTE/ILCTBE M IKCILTyaTalliH TI0/j3¢€MHBIX 00bEKTOB, HETTOCPEICTBEHHO YIIPABJISAThH MPOLIeCCaMH Ha MPOW3BO/CTBEHHBIX 00bEKTaX, B TOM UHC/Ie
B YCJIOBUSIX Upe3BbIYaMHBIX CUTYyalui

3HaTh

- CTPYKTYpy ¥ B3aUMOCBSI3M KOMIUIEKCOB I10
nobbiue,  mepepaboTKe U oOOraIeHHIo
TIOJIe3HBIX MCKOTIAeMbIX M UX (DYHKI[HOHA/TBbHOE
Ha3HaueHue;

- TeXHOJIOTUM TOPHBIX W B3PBIBHBIX PabOT MpH
5KCIUTyaTal[MIOHHOHN pa3Be/ike, [00bIue TBepAbIX
TIO/Ie3HBIX  WCKOTMAeMbIX, CTPOWTE/NILCTBE U
SKCIUTyaTal|y MO/[3eMHBIX 00bEKTOB

7.
8.
9.

[TprMepHbIli TIepeuyeHb TeOpPeTUUeCKHX BOMPOCOB K 3K3aMeHY:
Ponb ¥ 3HaueHMe BCIIOMOraTe/bHBIX TIPOLECCOB Ha oboratuTenbHbIX (pabpukax.
Knaccudukaiys Bcriomorarte/ibHbIX MPOLIeCCOB.
Posb Bo/pl B 060rallieHny 1oie3HbIX NCKOTIaeMbIX.
HasnaueHue oreparuii 00e3B0KMBaHUS MTPY 000TAIleHUH TI0/Ie3HBIX UCKOTIaeMbIX.
Knaccuduikaiys MmeTo[0B 00€3B0O)KUBaHUSL.
dakTOpHI, OrpejesIollye BaroyAepKUBaoLyo ClIoCOOHOCTb IPOAYKTOB oborarieHusl.
Knaccuduikaiys BUIOB Bjlark ¥ MeTO/bl ee y/aJeHus U3 MPOJyKTOB oboraijeHusl.
JlpeHrpoBaHue: CYIIHOCTb MpoLjecca; KnaccuduKarys crnoco0oB JpeHHpoBaHus U
obsiacTy ux npuMeHeHusi. @aKTOpPbI, BAMSIOLIME Ha TIPOLieCC.
CryieHHe: CyLHOCTb Ipoliecca; 061acTy MpUMeHeHus!.
KuHeTHKa rporiecca CryujeHusl.
Pacuer crycruresnen.

10. dakTOphI, BAUSIOLIME Ha TPOLECC CrYILeHUs.
11. ITpoueccel, mnpoTeKarwolye B OcCaxjarwlencs mysere. IIprMeHeHue KOarysiasHTOB U

(IOKY/ISTHTOB TMPU CTYLLEHUM, MeXaHU3MbI UX [1eHCTBUSI.

12. MeToaMKa 3KCIIepUMEHTa/IbHOTO M3y4yeHUs Ipoliecca cryujeHus. KruHeTvka CryujeHus.

KpuBebie cryienus.

13. O6ume cBefjeHNs O CTYIIIEHUH XBOCTOB.

14. TTacToBOe CrylilleHre XBOCTOB.

15. ®unpTpoBaHUe XBOCTOB.

16. Pean3oBaHHbIe IIPOEKTHI CK/IaAUPOBAHUS CTYLLEHHBIX XBOCTOB

17. dunbTpoBaHue.

CyIHOCTh Tpoliecca; KaacCUduKaius CcrocoboB  (GWILTPOBAHUS;




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

(bakTOpBI, BIKSIOLME Ha MpoLiecC (pUIbTPOBaHUE.

18. OcHOBHOe ypaBHeHUe (PUIbTPOBAHUSA /1/1s1 HECKMMaeMbIX 0Ca/IKOB.

19. KuHeTuKa niporjecca (puibTpOBaHUSI.

20. DakTOpBbl, OKa3bIBaroL{ie OCHOBHOE B/IMsHKE Ha MpoLiecC (GUIbTPOBaHMUS.

21. MeTo/iKa 3KCIIePUMEHTAaIbHOTO U3YUeHUs] KUHETUKU (DUIbTPOBAHMUS.

22. MeTo/iMKa 5KCIepUMeHTabHOrO OnpeZie/ieHNs KOHCTaHT (PUIbTPOBaHUS.

23. Tunbl GUIBTPOBA/ILHBIX TIEPETOPO/IOK U TPEOOBAHUS K HUM.

24. CxeMbl (pMIbTPOBA/IbHBIX YCTaHOBOK. JJOCTOMHCTBA U HEZIOCTATKU CXeM, MPaKTUKa UX
NpUMeHeHUst Ha 000raTUTebHBIX (abpuKax.

25. Cy1Ika: CyLHOCTb IpoLiecca, MPUHLUINA/IbHAS CXeMa CyLIUIbHON yCTaHOBKHU.

26. TTporeccel BiarooOMeHa Mpu CyIIKe, BU/IbI BIary NPy cylike. HarpspkeHHOCTH OapabaHa
T10 UCIapsieMOy BJiare.

27. Kpusble cyliky. CKOPOCTb CYLIKH.

28. TexHosornyeckre cxeMbl 00€3BOKMBAHUS.

29. KoMIioHOBKa 000pyI0BaHHsT 00€3B0’KUBAKOIMX YCTAaHOBOK.

Ywmets

- OCYLEeCTB/ISITb TEXHUYECKOE DPYKOBOJCTBO
TODHBIMU W  B3DBIBHBIMM paboTamul  TIpU
5KCIUTyaTal[MIOHHOHN pa3Be/ike, [00bIue TBepAbIX
TIO/Ie3HBIX  WCKOTMAeMbIX, CTPOWTE/NILCTBE U
5KCIUTyaTal|y MO/[3eMHBIX 00bEKTOB,

- yTIPaBJISTh TpoLjeccaMu Ha
TIPOU3BO/ICTBEHHBIX 00BEKTax IO repepaboTKe
TI0JIe3HBIX UCKOTIaeMbIX

ITepeueHb mem 0s151 N0020MOBKU K cCeMUHApCKoMy 3ausimuio « TexHosi0euuecKue cxembl
00e3803icusaHus»:
1. Cxembl 00e3BOKMBAHUSI TIPOAYKTOB oOOOraijeHusi Ha MarHUTO0OOraTHUTe/TbHBIX

habpukax.
CxeMbl 00e3BOKMBAHUS TIPOIYKTOB 00OTallieHusi Ha TPAaBUTAI[MOHHBIX Pabpukax
CxeMbl 00e3BOXKMBaHMs TIPOIYKTOB 00oTraljeHrs1 Ha (yIoTarjMOHHBIX (habprkax
KomrmoHoBKa 060pyoBaHusT 00€3BO>KHUBAIOIMX YCTAaHOBOK.
CryliieHue ¥ CKIaZIMpOBaHKe CTYIIIEHHBIX XBOCTOB.

kW

Bnagetsb

- HaBBIKAMHU HETIOCPeJICTBEHHOTO YIIPABJIEHUS
ripoiieccamu TOPHBIX pabot Ha
TIPOU3BO/ICTBEHHBIX 00BEKTaX;

- OCHOBHBIMH TIDUHLIMIIAMH  TEXHOJIOTUM
9KCTUTyaTarMOHHOMN pa3BeIKy, JN00BIUH,
riepepabOTKH TBEP/IBIX T0JIe3HBIX MCKOMAeMbIX,

[TpakTHJeckoe 3a/jaHue K SK3aMeHAIIMOHHOMY OWsieTy:

1. Ha uedtpudyrupoBaHue MocTynaer mybna oobemom 500 M*/4 ¢ cozepkaHueM B Heil
tBepzoro 10%. TlnotHocTs TBepzod ¢asel 3900 kr/m®. Omnpenenurs 00beM C/IvMBa U
00BbeM BO/IbI, YXO/sIIel C 0cafiKoM, eciu cojepkaHue TBeporo B HeM 60%. IToTepsimu
TBEP/IOT0 CO C/TUBOM TPeHeOpeyb.

2. Ha BakyyM-GuIbTp NOCTyNaeT CryIIeHHbIM NPOAYKT CIYCTUTENs C COJEepKaHUueM




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

CTPOUTE/ILCTBA W IKCIUIyaTal[diM TIO/3€MHbIX
00BeKTOB

TBepzoro 45%. Harpyska ro teepgomy 24 T/u. IlnoTHoCTh TBepaoi dasel 3,2 r/cm’,
Onpepemutb 00beM ¢uibTpaTa U 00bEM BOABI, YXOASIEH C KeKOM, eC/id KeK MMeeT
B/IaXKHOCTh 15%. [ToTepu TBep0ro ¢ GpuabTpaToM COCTaBSOT 2%.

Ha ¢uibTpoBaHMe IMOCTYMNAKT MeCKU Cryctuteas oobemMoM 320 M*/4 ¢ copepkaHueM
TBepAoro 45%. IlnotHocts TBepgoit (asel 3800 kr/m>. Paccuumrath 06BeM BOJBI,
yJansgeMou € (UIbTpaTOM, eC/M KeK KMMeeT BJIaKHOCTb 13%, a MOTepu TBepAOro C
¢unbTpaToM cocTaBiAlOT 2%. PaccuuTaTh KOHLIEHTpALMI0 TBEpPAOro B (UIbTpaTe B
/oM’

B nymene cogepxurcs 14% TBepporo. IlnotHocTe TBepzod  ¢asbl  5000Kr/m’,
Ornpefie/IMTh TUIOTHOCTb TakKOM MyJibibl, Maccy 300 aM® Takoi MyJbIibl, Maccy B Heil
TBepJoro (B TOHHax) U 00beM BOJIbI.

Ha cryieHue rmocTyrnaeT MeHHbIA MPOAYKT ¢uioTarui B 06beme 800 M*/4 C IIOTHOCTBIO
TBepAoi dasel 3800 Kr/mM> U ¢ cogepkanueM TBeporo 30%. OnpeaenuTs 06beM BOJRI,
yAanseMord CO C/IMBOM, eC/Id COJep>KaHWe TBepAoro B reckax 65%, a BbIXOJ, MEeCKOB
cocrasisieT 95%. PaccuvTaTh IJIOTHOCTB CI'YLL[@HHOT'O IIPOAYKTA.

HeobxoayrMo TpUroToBUTh 2 JIUTPA MYJ/bIIBI C COfepXaHHeM B Heii TBepgoro 45%.
[InotHOCTL TBepAoi (asel 4200 kr/m>. PaccuWraTh MacCy HaBeCKM, 00beM BOABI U
IJIOTHOCTD MPUTOTOB/IEHHOU CYCITeH3UMU.

B crycrureis TIOCTyIaeT MyJ/bla B KojauuecTse 650 M%/4 ¢ cofiepkaHueM B Hell TBepZIoro
205. TnoTtHOCTH TBepAOH (asbl 2900 Kr/m*. Paccuntats 06beM BOJbI, Ya/IsleMOM B C/IUB,
eC/Ii TUIOTHOCTh CIYIeHHOro mnpoaykra 1650 kr/m®. IToTepsMu TBEpAOro CO CIMBOM
npeHeOpeub. PaccunTarth coziep)kaHue TBEPZOro B CTYIL[EHHOM TPOJYKTe.

B nynbne cogepxkurcs 30% tBepgoro. [110THOCTL TBepzoi (asel 4 r/cm®. OnpegenuThb
IUIOTHOCTB ITYJIbIIBL, MacCy 240 M® Tako# MyJIbIIbl, MacCy B Heli TBeporo (B TOHHAX) U
00bEeM BOJIBI.

[T1K-19

T'OTOBHOCTB K pa3paboTKe MPOEKTHBIX MHHOBAI[MOHHBIX PEIeHHH M0 SKCIITyaTal[MOHHOHN pa3Bezike, 10ObIUe, epepaboTKe TBEP/BIX MOJE3HBIX UCKOMAeMbIX, CTPOUTETLCTBY U
9KCITyaTalliH TO/[3eMHBIX 00HEKTOB

3HaThb

- - COBpEMEHHBIE MPOLIeCChl 00e3BOKUBAHUS U

[TpriMepHbIli NTepeueHb TEOPETUUYECKUX BOTIPOCOB K 9K3aMeHY:




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

00ecCrbITMBaHNs MUHEPAIbHBIX MTPOYKTOB
oborarrieHusl,

- TIPOLIECCHI TTbIJIeyJIaBIMBaHUS Ha
oboratuTe/bHBIX GabpuKax;

- TIPOLIECCHI TH/IPAaB/IMYECKOTO
TPaHCIIOPTUPOBAHKS M CKIaZIMPOBaHUsI OTXO/I0B
oboraiieHus;

- TIPOLIeCChI MIPOU3BO/ICTBEHHOT'O
oOcnyxuBaHusi ~ oboratuTenbHbIX  (habpuk
(BomocHab)xeHure, BO3ayxX0CHabKeHwe)

1. YcrtpoiicTBo, MpUHLMI pabOThI APEHAXKHBIX CK/Ia[I0B; 00/1aCTH MX PUMEHEHUs.

2. YcTpoiicTBO, MPUHLMI PaboThI 006€3BOKMBAIOLMX OYHKEPOB; 00/1aCTH UX TIPUMeHEeHMsI.
3. YcTpoiicTBO, MPUHLMIT PAOOTHI 00€3BOKUBAOLIMX KOBIIOBBIX 3/1€BATOPOB.

4. O06e3Bo)KMBaHKE Ha TPOXOTaX U CUTAX.

5. OG6e3Bo)KMBaHHE B MeEXaHUYECKUX KIacCU(PUKaTOpax.

6. VHTeHCcudUKaLM rpolecca ApeHUpOBaHusl.

7

8

. Knaccudukaiius anmapaToB [ijisi CTYIL[eHUsI U OCBeT/IeHHs Ty JIbIL.
. KoHcTpyKIusi v IpyUHIMIT paboThI paIiaibHOTO CTYCTUTENS C TieprudeprudecKumM

MpUBOZOM. [IOCTOMHCTBA Y HeJJOCTAaTKU CT'yCTUTeJIsi; 00/1acTb IPUMeHeHUsl.

9. KOHCTpYKUMS U IPUHLUI [|eMCTBUS pajuaIbHOTO CTYCTUTEJIS C LIeHTPa/IbHBIM ITPUBO/IOM
TsDKeJsIOro Tvra. [IoCTOMHCTBA ¥ HeIOCTaTKH; 00/1aCTh IPUMEHEeHVSI.

10. KoHctpykmst ¥ ipuHLMN pabotel cryctutens SUPAFLO. ®akTopsl, BAUSIOLIME Ha
paboty crycruresneii.

11. Ipaktuka npumenenus crycruteneir SUPAFLO Ha oboratuTenbHBIX pabprKax.

12. CoBepieHCTBOBaHWe KOHCTPYKLIMM armnaparoB /ISl CTYILeHUs Ty JIbII.

13. Cry1eHue B TOHKOM cJ10e. KOHCTPYKIMS ¥ IPUHLUIT e CTBUS TOHKOC/IOMHOTO
OTCTOMHUKA. [IOCTOMHCTBA ¥ HeAOCTAaTKH; 00/1aCTh IPUMEHEeHMSsI.

14. Knaccudukaiiysi KOHCTPYKLMM GUIBTPOB.

15. KoHCTpyKIMs ¥ IPUHIUT pabOThI AMCKOBOTO BaKyyM-puabTpa. JocTOMHCTBA U
HeJ/l0CTaTKH, 06/1aCTh IPUMeHeHUs..

16. KoHCTpyKIMsL ¥ IPUHIUTT pabOThI AMCKOBOTO BaKyyM-(QUIbTPa, 00/1aCTh IPUMEHeHUs.
KoHCTpyKTHBHBIE 0COOEHHOCTH JUCKOBOTO BaKyyM-¢huibTpa «Mactep».

17. KoHcTpyKws v ipuHIuI paboTsl BakyyM-¢unstpa CERAMEC. JocToMHCTBa 1
He/l0CTaTKU (uIbTpa, 06/1aCTh IPUMEHEeHHSI.

18. KoHCTpyKImst ¥ IpuHOuI paboTbl 6apabaHHOTO BaKyyM-(H/IbTpa C BHELIHeH
¢bunbTpytolieii moBepxHOCTbI0. OCOOEHHOCTH KOHCTPYKLMM 6apabaHHOT0 BaKyyM-
¢uIbTpa CO CXOAMIMM TOJIOTHOM. [lOCTOMHCTBA ¥ HEIOCTaTKU (DHU/IBTPOB; 00/IaCTH MX
TIPUMeHeHUs.

19. KoHCTpPYKIMs ¥ IPUHIMI paboThl 6apabaHHOTO BaKyyM-(hUIbTPa C BHYTPEHHEH




CTpyKTypHBII

3/IeMeHT [1naHupyeMble pe3yabTaTbl 00yUeHHUs OLieHOUHbIe Cpe/iCTBa
KOMITETEHIMU
¢bubTpytOIIel MOBEepXHOCTHIO. JlOCTOMHCTBA ¥ HEIOCTaTKU (hHIbTPa; 00/1aCTh
MIpYMeHeHMsI.
20. KoHCTPYKLMS ¥ IPUHLIUIT PabOThI JIEBHTOUHOTO BaKyyM-(puabTpa. JOCTOMHCTBA U
He/[0CTaTKW; 00/1aCTb IPUMEHEeHHSI.
21. Knaccudukarums GpuibTp - mpeccos. ITpuHLMN paboThl GUibTp-ripecca. JJoCTOMHCTBA U
He/[0CTaTKU (UIBTP-TIPeCCOB, 00/1aCTH UX MIPUMeHEeHMSsI.
22. KOHCTPYKLUS U TIPUHLUIT Pab0Thl BePTUKAIBHOTO (DMIBTP-TIpecca. JJoCTOMHCTBA U
He/[0CTaTKU (UIBTP-TIPeCCOB, 00/1aCTH UX MIPUMeHEeHMSsI.
23. YctpoiicTBo 1 paboTa CyIIH/IOK C KUTSILIUM c/I0eM. [IoOCTOMHCTBA U HeJOCTaTKH; 00J1acTh
TIpYMeHeHMsI.
YMeTb - yMeTb pa3pabaTtbIBaTh npoekTHeIe | ITepeueHb mem 0/151 N0020MOBKU K CeMUHAPCKOMY 3aHsamuto «Obecnbuiueanue u
WHHOBALMOHHbIE DeIlleHuss TI0 TepepaboTKe | nbLieynaenueaHue Ha 060zamumesbHbIX pabpukax»:
TBEP/bIX TI0JIE3HBIX HWCKOTIAeMbIX, BKJIFOUast 1. KoHCTpyKuMu obecrbuTMBaTe ei.
BCTIOMOTaTe/ibHble  TIPOLIeCChl YW TIPOLIeCCHI 2. O6ecrbiBaHMe acOeCTOBBIX KOHIIEHTPAaTOB KaK MeTO/ MTOBBILIIEHHS] MX KaueCTBa.
TIPOU3BO/ICTBEHHOTO 00C/Ty)KUBAHUS: BBIOMPATh 3. KoHCTpyKIMM IIMK/IOHOB U OaTapelHbIX 1[UK/IOHOB /ISl MbLIeYIaBIMBaHMSI.
Y PaCCUMTHIBATHL TEXHOJOTUYECKHE CXeMbl 4. KOHCTPYKLIUM MOKPBIX TTbI/Iey/IOBUTEIeN
06e3BoKMBaHMUS, 00ec/IbUTUBaHUS 5. BapboTa)kHbie ¥ TIeHHbIE MbLIeYIOBUTEH.
MHUHEepabHBIX TPOJAYKTOB, TIbUIEY/IaBIUBAHUS 6. KoHCTpyK1jM TKaHeBBIX (GUIBTPOB [JIs TIbUIEY/IaB/IMBAHUS.
Ha  oboraTuTesibHBIX  (pabOpuKax,  CXeMbl 7. KOHCTPYKIMY 3€PHUCTBIX 1 KOMOMHUPOBAHHBIX (DHU/TBTPOB.
BO/[0CHAOXKeHUS Ha oboraTuTenbHBIX 8. KoHcTpyKiuu 3/1eKTpOoHIbTPOB.
¢abpukax, CXEeMBbI TU/PaB/INUYECKOTO 9. CxeMsl IblIey/IaBIMBaHUs Ha 000raTUTeTbHBIX (pabpuKax.
TPaHCTIOPTUPOBAHUSI XBOCTOB OOOTaIleHus: | 10. Bopnba ¢ mbUTbIO0 Ha 000TaTUTETBHBIX (haOpUKax.
TlapaMeTphbl XBOCTOXPAaHUJTHIL]
BrazeTb - BJIQ[IeTh HaBbIKaMH pa3pabOTKU MPOEKTHBIX [TpakTyeckoe 3aZiaHue K S5K3aMeHal[MOHHOMY OHsieTy:

VWHHOBAL[MOHHBIX pellleHuil T0 repepaboTke
TBeP/bIX TI0/Ie3HbIX MCKOMAaeMbIX, BKJ/IOUas
BCIIOMOTraTe/ibHble  TPOLIECCHl U TPOLIeCChI
TIPOU3BO/ICTBEHHOTO 00CTY)KMBaHUS;

OCHOBHBIMU METO/IMKAMHU 3KCIIePUMEHTaIbHOr0

1. Onpezenith HEOOXOAUMYIO TUIOIAAL A1 CrymieHrs 800 M>/4 TyJIbIIbI C pa3KIKEHUeM
R=10. IlnotHocTs TBepmoi Gasel 3100 Kr/m°. YiesnbHas TPOU3BOAUTENLHOCTH IO
tBepzomy 0,25 T/M*-CyT.

2. PaccuutaTh pasMep MakCHMMa/bHBIX 3epeH B3BeCH, YXOJALUX B C/IMB OTCTOWHUKA, eC/IN
WX TU[paBIMyYecKas KpYnmHocTh 1,1 MM/c, a IIOTHOCTb 3 1/cm®.




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3y/ibTaTbl 00yUYeHus OueHOuYHbIE Cpe/CTBa
KOMITeTEeHLIU
onpejesieHus pas/IMuHbIX rnapameTpos | 3. OripefenuTs NPOLIEHT TBEPAOrO B pasrpy3Ke CTyCTUTeJIs, €C/IU TJIOTHOCTh TeckoB 1600
TIPOLeCCOB 06e3BOXKHBaHMH, KI/CM>, a TUIOTHOCTD TBepo# (asbl 4300 Kr/m’,
TibL/IeyJ/IaB/IMBaHUS, Bo/locHaOXXeHus, | 4. OrnipeeuTh HeOOXOAUMYO TuTOMaAb Ayt crymenus 1000 m3/u mysbnbl npu K:T=9:1.
CUJPaBIMYeCKOro  TPaHCIIOpTa,  HaBbIKAMU [TnoTHOCTH TBepAoH ¢asel 2,9 T/M3. Y enbHas Harpyska o teepgomy 0,4 T/mM2 -u.
00pabOTKM TIO/yueHHBIX HSKCIIEPUMEHTANbHBIX | 5. PaccuMTtaTth THAPABIMUECKYIO KDYITHOCTh 3€pPeH B3BeCH B YCJIOBUSX CBOOOJHOTO
JlaHHBIX OCaXJEHUs B BOJE, eC/IM SKBUBAJIEHTHbIM AWAMETpP OCaXAarmmxcs yactuy 10 MM, a
- OCHOBHBIMH MeETOJWKaMM pa3pabOTKu IUIOTHOCTB YacTuiy 3,4 r/cm’,
MPOEKTHBIX pelLeHn oTzesieHuy | 6. PaccumTaTh KPYNMHOCTh MaKCUMaJ/IbHBIX YaCTHL], YXOJAL[UX B C/IMB OTCTOMHUKA, €CIU UX
00e3BO’KMBaHUs Ha 000raTUTE/ILHBIX Gabpukax rUzipaBIMyecKas KpymHocTs 0,8 MM/C, a IJIOTHOCTb OCaKAIOIMXCA YacTuL] 3,5 T/M°.
1. He uentpudyruposanue nocrymnaer 360 M*/u my/bIbl C cofiepkaHueM TBepzoro 18%.
[1noTHOCTEL TBepAoi (asel 4,1 r/cM?. OnpegenuTh 06beM BOJbI, YXOIAIIEH CO CIMBOM,
eC/IM cojiepyKaHue TBepZoro B meckax 55%. IlotepsiMu TBepzi0ro o CIMBOM TpeHeOpeys.
PaccunrtaTh NIOTHOCTB KeKa.
2. Heo6X0AuMO MPUTOTOBUTEL CYCIEH3UI0 06beMOM 3 M® C COZiep)KaHWeM B Hell TBEpPZOro
25%. TlnotHOCTL TBepAoM (asbl 3800 kr/m®. PaccuMTaTh IMJIOTHOCTH TAKOM CYCIIEH3HH,
MacCy HaBeCKU, 00beM BO/IbI.
[ICK-6.3

CriocoOHOCTh BbIOMpaTh W PACCUMTHIBATH OCHOBHBbIE TEXHOJIOTMUYECKHe TapaMeTpbl 3((hEeKTUBHOIO M 3KOJOTMUYeCKH 0e30MacHOro MpOM3BOACTBA paboT Mo
nepepaboTKe ¥ 000TrallleHHI0 MUHEPAILHOTO ChIPbsi HA OCHOBE 3HAHUH TIPHHIIUITOB ITPOEKTUPOBAHKST TEXHOJIOTMUECKHUX CXeM 000raTUTe/IbHOTO MPOM3BO/ICTBA U
BbIOOPA OCHOBHOT'O M BCIIOMOTaTeIbHOT'0 000raTUTeIbHOTO 000pYI0BaHHs

3HaThb

- OCHOBHBbIe TEXHOJIOTMUeCKUe apaMeTpbl
3¢ heKTUBHOTO U 9K0JI0rHYecku 6e30macHoOro
TIPOM3BO/ICTBA paboT 110 repepaboTke U
o0oraileH1I0 MUHEePaIbHOTO ChIPhS;

- T[OpUHLMNBI  JEeHCTBUSA, YCTPOWCTBO U
TeXHUYECKHe XapaKTepUCTHWKU arrapaTtoB JJis
00e3BOKMBaHWs ~ MUHepalbHbIX  IPO/YKTOB,
Tbl/Iey/1aB/IMBaHUS u A TMpOLIeCCOB
TIPOM3BO/ICTBEHHOT'O 00C/TY)KMBaHUS

OCONPU A WN R

ITpriMepHBIM NTepeueHb TeOPeTUYECKUX BOIIPOCOB K 3K3aMeHY:
UTo Ha3bIBaeTCsl IPOMBILLIEHHOM MbIIbI0?
Ot kakux (haKTOPOB 3aBHUCHT TIOSIBIEHHE TIHUTH B pabourx rmoMerieHusx Gpadpuk?
HazoBute ucToOuHMKY 06pa3oBaHus MbLTH Ha OD.
[laiiTe XapaKTepUCTUKY ITePBUYHON U BTOPUUHOU IBUIH.
HazoBure criocoObl Mbliey1aB/IMBaHuUs U JaliTe UX KPaTKYH XapaKTepPUCTHUKY.
Uro Takoe KII/I nbuieyoBuTesns?
C Kakoi Liefibio NpUMeHsieTCst 06ecTbI/IMBaHKe PY/Ibl U TIPOJIYKTOB 00OTalljeHUs?
Kakue MeToib1 00eCIibl/TMBaHuS TIPUMEHSTIOTCS Ha (pabpumkax?
CxeMma 1 MPUHLIKI paboThl 1IeHTPOOeKHOTO 00eCIbIIMBaTe/Isl.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

10. B kakux anmapaTax OCYILIeCTB/SIeTCS YyJ/aB/JuUBaHUe [MbUIM TOJ [eUCTBUEM CHUIIb
TSDKeCTH?

11. TaiiTe XapaKTepPUCTHKY IblIeOCAUTE/IbHBIX KaMep.

12. B Kakux amnmaparax OCyILeCTB/ISeTCs y/IaB/IuBaHKe MbUTH 110/ 1eHCTBHEM LeHTPOOeXKHOM
CUIbI?

13. YUto Takoe (akTop paszeneHus B LIUK/IOHe?

14. Ha3oBuTe TUIIbI LIUKJIOHOB.

15. N306pa3vTe KOHCTPYKTUBHBIE CXEMbI ITPOMBIILIIEHHBIX [JUK/IOHOB.

16. KoHCTpyKIums ¥ 06/1aCTh IpUMeHeHHst OaTapeiHbIX LIMK/IOHOB.

17. B 4yeM CyLJHOCTb MOKPOIO Ibl/IeY/IaB/IUBAHUS?

18. IlepeuuciuTe nperMylecTBa ¥ HeZJOCTaTKU MOKPOTO I1bl/Iey/IaB/IMBaHUs.

19. lepeuniciute  criocobbl  MOKPOTO — TIbUIEY/aB/AMBAHHS,  JaliTe WX  KPaTKYIO
XapaKTepUCTUKY.

20. HasHaueHuve cmaunBaresied pyu MOKPOM IIblIey/iaB/INBaHNN.

21. Ilop felicTBMEM KakKUX CHUJI yJ/IaB/IMBAOTCSl YaCTUL[bI B MOKPBIX MbI/IEYJIOBUTEISX?

22. CxeMa ¥ IpUHLUI PabOTHI LIeHTPOOeKHBIX CKPyOOepoB.

23. CxeMa v IpUHLMI PabOTHI arrapaToB C Tpy6oi BeHTypw.

24. CxemMa v IpyUHLMMI paboThl 6apOOTaKHBIX M MEHHBIX IbLIeyIaBUTeel.

25. Cy1L[HOCTb y/1aB/MBaHUS MbUM (QUIBTPYIOIIMMU 3/1eMeHTaMU. YKaKUTe MPeruMyLlecTBa
Y HeJJOCTaTKU rpoLecca (pu1bTPOBaHUS.

26. IlpuBeguTe Knaccu(rKaLMO pyKaBHbIX (PUIbTPOB.

27. IlpuBeguTe cXeMy PYKaBHOIO 3/IeMeHTa, MOSICHUTE IIPUHLUI 1eHUCTBUS.

28. TpeboBaHwus, TpeabsiB/sieMble K (UIBTPOBA/JILHBIM TKaHSIM. BHIbl U XapaKTepUCTHKA
(GUIBTPOBa/IbHBIX TKaHEH.

29. Crioco0Obl pereHepariy TKaHew.

30. [IpyuHIMI 3/1eKTpUYeCKOU OYMCTKU ra3oB. IIperMylinecTsa 1 HeJOCTaTKU MeTO/a.

31. O6bsicHUTe PU3NUYeCKHe OCHOBBI METO/IA YIEKTPUUECKON OUUCTKH ra30B.

32. [lpuBeauTe KnaccupuKaLUo 371eKTPO(pUIbTPOB.

33. [IpuBeauTe YIIpOIIEHHBIE CXeMbl TPyOUaTOro M TUIaCTMHYATOTrO (puabTpoB. OOBSICHUTE
TIPUHLIUTT pabOTHI.




CTpyKTypHBII

3/IEMeHT [Tnanupyemble pe3ynbTaThl 00yUueHust OreHOuHBIE CpefCTBa
KOMITeTEeHLIU
34. OObsICHUTE BJIMSIHAE SJI€KTPUYECKUX CBOWCTB THUTM Ha 3(P(eKTUBHOCT pabOThI
3/1eKTPOQUIIBTPA.

35. Kakue emé akTophl BIAUSIOT Ha 3PPEKTUBHOCTb PA0OTHI 37IeKTPOPHUITBETPOB?

36. [lanTe XapakTepuCTUKY pa3/MYHBIX CXeM IblIey/1aB/IuBaHusl.

37. O6acTb IPUMeHeHHUsT Pa3/TMYHBIX CXeM TIbUIeY/IaB/IMBAHUS.

38. dakTOpBI, OTpe/estoLie BEIOOP CXeM IblIeyIaBIiBaHMsI.

39. [laliTe XapaKTepUCTHUKY BBITSDKHOM, PUTOUHON U 0011{e00MeHHOM BeHTHJISLIUH.

40. OxapakTepu3syiiTe BpeJHOe B/IMsIHUE TblJel Ha 3[J0POBbe UesioBeKa.

YMmets - paCCUUTBIBATHL OCHOBHBIE I1apaMeTPbI 3ajauu
TeXHOJIOTMU U 060raTUTe/IbHOTO 1.Ha BakyyM-(uWIbTp MOCTyHarOT IIeCKH CTYyCTUTeNss C cojepkaHueM TBepzaoro 50%,
000py/10BaHus; aHA/TM3UPOBATh YCTOMYMBOCTL | Harpy3ka 1o TBepaoMy 18 1/4. Onpefenutb 00beM BOABI, yAansieMou ¢ (GpuabTpaToM, eciu
TeXHOJIOTMUeCKOro MpoLecca U KauyecTBo KeK (pUIbTpa MMeeT BaKHOCTb 12%, a moTepu TBep/Oro C (pUIbTPaTOM COCTaBIsIOT 1,5%.
BBIITyCKaeMOM NPOAYKLIUHY;
- BbIOMpaTh M paccuuTbiBaTh Heobxonumoe | 2.Ha npecc-guabTp MocTymnaeT CrylieHHbIN NPOAYKT OTCTOMHMKA C COJiepyKaHheM TBepZ0ro
obopyioBaHust LS oGe3BoxkuBanus | 25% B Konmuuectse 80 M*/u. TInoTHOCTE TBEpOH (a3l paBHa 2600 kr/m®. Paccunrtath 00HeM
MMHepasbHbIX TPOJYKTOB, IIblJey/iaBiuBaHus, | ¢duibTpaTta U 06beM BOAbl B KeKe, ecld Kek cofiepkuT 18% Bnaru. IloTepsiMu TBepzoro c
IS TIPOLIeCCOB MIPOU3BOZCTBEHHOrO | (umbTpaToM rnpeHeOpeuyb.
00CTy)KMBaHUSI
Bnapets - MeTOoJaMH1 pacuéra KaueCTBeHHO- [ 3ajauu

KOJTMYeCTBEHHOU U BOJIHO-IIJIAMOBOM CX€eM; 1. Ha crymenue nocrymaer 150 M*/4 mysblbl ¢ copepkaHueM TBeporo 8%. ITIOTHOCTE
- MeTOoJaMHu 060CcHOBaHUs OCHOBHBIX | TBepgoit daser 3000 kr/m’. PaccuuTaTh OUaMeTp CTYCTHTENsl, eC/d y[elbHas TUIOMIAfb
r1apaMeTpoB 51 MeTOJUKaMU pacuera | crymjenus 14,4 m*u/T.
TeXHOJIOTUUeCKOro obopyioBaHust puisi | 2. OnpezieniTh HeOOXOAUMYHO TUIOLIAb CIYIIEHHSs, eC/Id pa3KiKeHHe UCXO/HOMN MyJIbIibl

BCIIOMOraTe/IbHBIX IPOI1eCcCoB

13, a pas3kuKeHUe CryLeHHOro rpoayKra 2. CKOpoCTb ocakeHus yactul] teepzoro 0,5 cvm/
MWH, a MPOX3BOAUTENTLHOCTb CryCcTUTe I o TBepAomy 100 1/4.

3. Ha crymenue nocrynaer 240 M*/4 my/blibl ¢ cogepykanueM TBepaoro 10%. IT1oTHOCTS
TBepok dasel 3,2 r/cm®. Paccuntath HEOOXOAMMYIO TIIOIIA/b CTYIIEHHUS, eC/TU y/e/IbHast
iomab crymenus 0,28 M*CcyT/T.




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[Tnanupyemble pe3ynbTaThl 00yUueHust

OLleHOuHbIe CpejCTBa

[ICK-6.4

CriocoOHOCTh pa3pabaThiBaTh M peanr30BBIBaTh MPOEKTHI MPOM3BO/CTBA MPU TlepepabOTKe MUHEepasbHOTO M TeXHOTeHHOTO ChIphsi HA OCHOBE COBPEMeHHOM
METO/IOJIOTUU TIPOEKTHUPOBAHUsl, PaCCUMTHIBATb TIPOU3BOJUTENHLHOCTL W OMpefessTh TapamMeTpbl 00opyZoBaHUs oboraTuTenbHbIX (abpUK, (opMUpOBaTh
reHepasIbHbIN I71aH ¥ KOMITIOHOBOYHbIE pellieHust 00oratuTebHbIX (habprk

3HaThb

- COBpEMEHHbIe TIPOEKThl IO TepepaboTke
MHUHEPa/lbHOTO W TEXHOTeHHOTO ChIpbS U
MEeTO/I0JIOTHIO MX NTPOEKTHPOBAHUS;

- METOJUKM pacueTta TPOU3BOJUTETLHOCTH
oboratutesibHOM (abpUKM ¥ OTAETBHBIX ee

L|€XOB;
- MeTOAUKW  Orpefile/ieHUss  TlapaMeTpOB
obopy/ZioBaHUst IS BCIIOMOTaTe/IbHbIX

TIPOIIECCOB Ha 000raTUTE/bHBIX (habprKax

A

7.
8.
9.

ITpriMepHBIM NTepeueHb TEOPeTUYECKUX BOIIPOCOB K 3K3aMeHY:
BopocHabkeHure v BOIOOTBe/IeHHe Ha 000raTUTe/IbHBbIX abpuKax.
CxeMbl BoJOCHa0keHNsT 000TaTUTeNbHBIX (habpuK.
Uro Takoe BofonpoBoA? Kakue 0CHOBHBIE COOPY>KEHUS BXOZST B COCTaB BOJOMPOBO/IHOU
cetu? Knaccudukaiys BoZorpoBo/oB.
[MpuHIMNUanbHas cxeMa BoZiocHabeHust oboratutenbHoM (abpuku. Kakumu GbiBatoT
cxeMbl BoflocHaOxeHust OP?
O6opoTHOe BofiocHabeHre oboraTuTe/ibHbIX (Pabpuk
Ha kakue Hyx7pl pacxoayetcs Boga Ha OD? Yrto Takoe cBexasi TeXHUUeCKas BOJa U
obopoTHast Boja?
W cTounnky BogoCHa0>KeHNsI ¥ BOZI03a00pHbIe COOpPY KeHus (C TpUMepamH).
Ha3HaueHue BOIOHANOPHOM OAalllHU B CUCTeMe BO/J0OCHA0KeHUs?
Urto Takoe Hapy’KHas U BHYTPeHH:AS BOJOIIPOBO/HAsA CeThb?

10. KOJ'IBL[EBBIE M TYIIMKOBBIE BOAOIIPOBO/JIHbBIE CETH. ,Z[OCTOI/IHCTBa W HEeJOCTAaTKU CXEeMEI,

00s1aCTH MX TIPUMEHEHHUS.

11. Yro Takoe rujpaBadyeCcKuil YKJIOH?
12. Kakast TouKa BOZIOTIPOBOJHOM CeTH Ha3bIBAeTCS AUKTYIOLLIeM?
13. Kakue TpyObl IPUMEHSIFOTCSI 1J1s1 BOJOTIPOBO/IHBIX CeTel U Kakve TpeboBaHUs K HUM

NIpe/bABJIAIOT?

14. Yto Ha3bIBaeTcs rnipaB/IN4YeCKUM TpaHCHOpTOM? ,Z[OCTOI/IHCTBEI N HeJOCTATKH

T'U/IpaBIMUeCcKOro TpaHCIopTa.

15. YTto Takoe KpUTHUeCKasi CKOPOCTb TIOTOKA M OT Yero OHa 3aBUCHUT?
16. CamoTeuHbl¥ THAPOTPAHCIIOPT: B KAKUX C/1ydasix IPUMEHSIeTCsl, KaKhe COOpY KeHUs

BXOJISIT B €r0 COCTaB?




CTpyKTypHBII

3/IEMeHT [Tnanupyemble pe3ynbTaThl 00yUueHust OreHOuHBIE CpefCTBa
KOMITeTeHLIUU
17. HanopHblii TMIPOTPAHCIIOPT: B KAKUX C/Iyvasix PUMeHSeTCs, KaK1Ue COOpPY>KeHHUSI BXOJAT
B €ro coCTaB?
18. XBocTOBOE XO03sMiCTBO ObOOraTtuTe/bHbIX (abpuK: Ha3HaueHHWe, COCTaB COODPY)KeHHUH,
SKCIUTyaTaLys.
19. Tunel xBocTOXpaHWIMLL. Kakue GakTopbl onpezensitoT BbIOOP TUIOIAAKH 107
XOCTOXpaHu/uLe?
20. Kakue coopy>keHust BXOJAT B COCTaB XBOCTOBOr0 X03sKicTBa OD, Mx Ha3HaueHue?
21. Yro Takoe Hacoc? UTo Takoe HAMop U nojauva Hacoca? Kakue npespalljeHus SHepruu
MPOMCXOAT MpU paboTe Hacoca?
22. KoHCTpYKLUs ¥ TIPUHLIUI JeiiCTBUS 1jeHTPOOe>KHOTo Hacoca (yMeTh 3apUCOBLIBATH).
23. ['pyHTOBbIe U TIeCKOBbIe HACOChl. B ueM uX oT/MuMe OT LeHTPOOEeKHBIX HAaCOCOB,
paboTaroimx Ha YUCTOM Bojie?
24. Kakuie ucxo/iHbie laHHble HeOOXOUMBI /IS pacueTa I'MJpaB/IMueckoro TpaHCcropTa?
25. MeTovKa pacueTa ri/ipaB/IM4eckoro TpaHCIopTa.
26. Uto Ha3biBaeTCs TpeOyeMbIM CBOOO/IHBIM HAaIllOPOM, M3 UeT0 OH CK/IabIBAeTCS?
27. Kak onpeziesnisieTcsi pacyeTHasi BbICOTa BOJOHATIOPHOM OaliHu?
Ywmets - pa3pabaTbiBaTb M peanM30BLIBaThb IPOEKTHI | 3azaua:
MPOM3BO/ICTBA MO TepepaboTke MuHepanbHOro | Ha ¢uabTpoBanue mocrymaer 250 M°/4 CyCHeH3WM C COJepKaHWeM TBepaoro 58%.
W TeXHOreHHOro  Chipbi  Ha  OcHoBe | [I10THOCTL TBepAoit (asel 4000 Kr/m>. PaccuuraTh MaTepuasbHbINA GajaHC rporecca, eciu
COBPEMEeHHOW MeTO/J0/IOTHH MPOEKTUPOBaHUsT; | BNaXHOCTh Keka 10%. Ilotepsmu TBepporo c ¢uiabTpatoM mnpeHeOpeub. OmpesenvTsb
- pacCyMTLIBaTL  TPOM3BOJMTENLHOCTL U | HEOOXOAUMYIO TUIOIA b GUILTpOBaHus, eciu q =200 Kr/m>-u.
OTIpeZie/IiTh TlapameTpbl 000pyJOBaHUS /IS
TpOLIeCCOB 00e3B0OKUBaHUS,
TIbl/Iey/IaB/IUBaHUS, BO3/lyXOCHaOXKeHUs,
BO/IOCHA0KeHUs, TM/IPaB/IMUeCKOro TPAHCIIOpTa
Bragets - TMpUHLMIAMU (OPMHUPOBAHUS TeHepaTbHOIro ITepeuenn Tem pedepartoB:

IVylaHA W KOMIIOHOBOUHBIMH  pelleHUsIMU
oboratuTesbHBIX (abpuK;
- OCHOBaMH COBpPEMEeHHbIX MeTO/IOB

MPOEKTUPOBAHUSA 000raTUTe/IbHBIX (ba6p1/IK

1. ITpyHLMIIBI TPOEKTHUPOBAHUA TeHepaIbHOrO IjlaHa.
2. CocTaB ¥ CTPYKTypa oboraturebHON habpUKH.
3. IIpoeKTHO-KOMITOHOBOYHBIE PelleHHs BCTIOMOraTe/IbHbIX LIeX0B.
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IICK-6.5 rOTOBHOCTBLIO IMPpUMEHATL COBPEMEHHbIE I/IH(I)OpMaL[I/IOHHLIe TE€XHOJIOTMHW, dBTOMATHU3MPOBaHHBIE CHUCTEMBI TIDOEKTHPOBAHUA 00oraTuTe/IbHBIX

TIPOM3BO/ICTB

3HaThb

- IPUHLIMITBl ABTOMATH3aLuH
TIPOU3BO/ICTBEHHBIX TTPOLIECCOB;
- paboTy U peryimpoBKy 000py/j0BaHUsI.

3ajauu:

1. B cycnensuu cogepxurca 35% Teepgoro. ILIOTHOCTL TBepfod ¢asbl 3,8 T/M°.
PaccuuTarh IIOTHOCTb CYCIIEH3WM, MacCy HaBeCKd s TpurotosieHds 330 M® Takoi
CyCrieH3uH, 00beM BOJIBI.

2. [1purotoBuTh 2 /1 MyJ/bIbl TIPU COZEP)KaHWK TBEPAOro B myJsblie 45% U IJIOTHOCTH
TBepAoi asel 4200 kr/m°. PaccumTaTh MacCy HaBeCKH, 00beM BOALI U IJIOTHOCTh
T0JIyYeHHOU MyJIbIIbl

3. B paguanbHbIi cryctuTens mnoctynaer 400 M>/4 mysiblibl ¢ COflepyKaHueM TBeporo 8%.
ITnotHOCTL TBepAoi ¢asbl 3200 kr/m>. CozepikaHue TBEpAOro B meckax 55%. Paccuurarh
00beM c/MBa ¥ TJIOTHOCTH 11eCKOB. [loTepsiMu TBep0ro rnpeHebpeyb.

Ywmets

- 3aJ]aBaTh HEOOXOIMMbIe TlTapaMeTpPhbl
TeXHOJIOTMUeCKOTO TIPOL[ecca;

- paboTaTh B MPOrpaMMHBIX KOMILIEKCaX
Autocad u Kowmrmac;

- 0O6pabaThIBaTh pe3y/IbTaThl IKCIIEPUMEHTOB U
aHa/IM30B PaboThl habpUKH.

3ajauu:

1. B paguanbHblii cryctuteb noctymnaer 400 M>/4 MyJbIbl C COflepyKaHHeM TBeporo 8%.
[InoTHOCTHL TBepzoi ¢asbl 3200 kr/m®. CogepskaHue TBepAOro B neckax 55%. PaccuuraThb
00beM C/IMBa U MJIOTHOCTH 1eCKOB. [ToTepsimu TBepj0ro TipeHeOpeus.

2.Ha crymenre noctynaer 500 M%/d4 My/bbl C pas)kiwkeHWeM paBHbIM 3. [1I0THOCTB
TBepoi dasel 2800 kr/m°. Beixof, cryijeHHoro mnpoaykra 90%, copepikaHde TBEpPZOro B
CTYILEHHOM MpojyKTe 63%. PaccuntaTh 00beM C/vBa, 00bEM BO/IbI, YXOZSIEH C TIeCKaMHU,
IJIOTHOCTD CT'YLL[EHHOT'O MPOJAYKTa, MacCy B/IaXKHBIX MECKOB.

3. Ha cryijeHue mocTymnaeT MnyJbIia ¢ II0THOCTBIO TBepZoi ¢asbl 3800 Kr/mM* B KouuecTse
150 1/u (cyxast macca). PamkikeHue cycrieH3uu 5. Paccuntath 00beM BOABI, yAaasieMOil B
cuB; 00BEM BOJbI, YXOAsIeld C TieCKaMH, €eCJH TJIOTHOCTh CTYIIEeHHOTO TIPOJyKTa
1900 kr/m>.

Bnanets

- OCHOBHOM TEpMHHOJIOTHEeH Kypca;
- HaBbIKaM{ paboTbI B IPOrPaMMHBIX

BapuaHThI KOHTPOJIbHOM Pa0doThI N0 pa3jeny «O0e3B0)XKHMBaHHe MPOYKTOB
o0oraieHus»
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KOMIL/IeKCax;
- MeTOZIaMU TIPOEKTUPOBaHKsI 000pY/J0BaHUS
JI71s1 BCTIOMOTaTe/TbHbIX MPOLIECCOB.

Bapuanr 1

1. TlepeuncinuTe BULI B/IAaTM W YKa)KUTe TOPSIOK HACBIIEHUS Barod abCOOTHO
CyXOro MaTepuaria.

2. PackpoiiTe BIUsiHME KpPYMHOCTH W (OPMbI YaCTHMI] Ha BJaroy/ep>XKUBarollyto
CNoCcoOHOCTh MPOJYKTOB 00OTall[eHuSI.

3. Omummre miporiecc o6e3BoXKMBaHUSI B OyHKepax. YKaKuTe 00/1aCcTb TIPUMEHEHHUs
TIpoLlecca; Kakasi Bjiara yassieTcs U3 MaTepuaria.

4. TlpuBequTe KOHCTPYKI[MIO W TIPUHIMI pabOThl JUCKOBOTO BaKyyM-GHIbTpa.
[TepeuniciuTe JOCTOMHCTBA U HEAOCTATKU KOHCTPYKILIMH.

BapuaHr 2

1. [daiite  XapaKTepUCTUKy aAcOpOMpoBaHHOW Bjard. Ha Kakve BUIBl  OHA
rofipaszesisiercs ?

2. Packpoiite BusiHue (U3MKO-XUMUUYECKOTO COCTOSIHUSI TIOBEPXHOCTU TBEpPAOro Ha
BJIar0y/1ep>KUBAOIYI0 CIIOCOOHOCTD TIPOJYKTOB 00OTaIlleHusl.

3. Onummre Tiporjecc 00e3BOKHMBAHUSI Ha TPOXOTAaX. YKaKUTe 00/1aCTh TPUMEHEHUS
Tiporiecca; Kakas Bjara yZaaseTrcs U3 Marepuasa.

4. TlpuBeayTe KOHCTPYKIUIO U TIPUHLIUT pabOThI paZiiaTlbHOTO CIYCTUTEJIS C 1[eHTPa/TbHbIM

rpuBoJoM. [lepeurciiviTe JOCTOMHCTBA U HEOCTaTKU KOHCTPYKLMU.




0) Ilopsifok mpoBefeHHs TPOMEKYTOUHON aTTeCTAl[UH, IOKa3aTelW W KPUTEpHH
OLleHUBAHMA:

[TpomexxyTouHast —arrectaruss 10 jAuciuiuiiHe «O0e3BoKMBaHHE — TIPOJYKTOB
oborailjeHUs’» BK/IHOYAaeT TeOpeTHUuecKrue BOIPOCHI, TI03BOJISIOLME OLIeHWTh YPOBeHb
yCBOeHUs1 OOYYarOIMMHCS 3HAHWM, W TIPAaKTHUeCKWe 3a/jaHusi, BBISB/ISIOLIME CTeleHb
c(hOopMUPOBAHHOCTH YMeHUH U BafleHU, MPOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH [0 /IaHHOW JUCLIUIIIMHE MPOBOAUTCS B YCTHOM (popMe I0 3K3aMeHallMOHHBIM
Ouneram, KaKJbplii U3 KOTOPBIX BK/IIOUaeT 2 TeOpeTHUeCKHWX BOTPOCa U OFHO TpaKTHUecKoe
3ajlaHue.

IToka3aTenu U KPpUTepPUH OLleHNBAaHUA YK3aMeHa:

— Ha OLEHKY «oTIn4Ho» (5 0annoB) — 0Oy4arOU[UHCS [JeMOHCTPUPYET BBICOKUI
ypoBeHb C(OPMHPOBAHHOCTU KOMITETEHL[MI, BCECTOPOHHee, CUCTeMaThyeckoe U Tybokoe
3HaHWe y4yeOHOrO MaTepuasa, CBOOOJHO BBIMOJIHSIET TIPAaKTHUECKWe 3aflaHusi, CBOOOJHO
orepupyeT 3HaHUSIMU, YMEHUSIMH, TIPUMEHSIET UX B CUTYaLUsIX MTOBBILLIEHHOW CI0XHOCTH.

— Ha OIIeHKY «xopomo» (4 6aria) — oOyJaromuiics JeMOHCTPUPYET CPe/IHUI YPOBEHb
c(hOpMHPOBAHHOCTU KOMITETEHLIUM: OCHOBHbIE 3HAHMS, YMEHUSI OCBOEHbI, HO [OIyCKarTCs
He3HauuTe/lbHble OIIMOKM, HETOYHOCTH, 3aTPYJAHEHHWs TpY aHAJIWTUYeCKUX OIeparusx,
repeHoce 3HaHUU YU yMEeHUW Ha HOBble, HeCTaHJApPTHbIE CUTYaLUH.

— Ha OIIEHKY «YyJAOBJIETBOPUTE/NBHO» (3 0Oamma) — 0oOydYaroliics 1eMOHCTPUPYET
MOPOTOBBIM YPOBEHb C()OPMUPOBAHHOCTH KOMITETEHLMI: B XOZle KOHTPOJIbHBIX MepOIPUSTUN
JIOTYCKArOTCsI OILIMOKH, TPOSIB/ISIETCS OTCYTCTBHE OT/e/bHBIX 3HAHWM, YMEHHH, HaBbLIKOB,
00yyaroIUiics UCTIbITBIBAeT 3HAUMTeIbHbIe 3aTPy/AHEHWs TPY OMepUpPOBAHMU 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OLIEHKY «Hey/J0BJIeTBOPUTE/JbHO» (2 0asnna) — oOydarouuiics eMOHCTpUpYyeT
3HaHUs1 He Oosiee 20% TeOpeTHUECKOTO Marepuasa, [JOMyCKaeT CyIeCTBeHHble OIIMOKH, He
MO>KeT TM0Ka3aTh UHTe/UIeKTyasbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIEHKY «HeY/|0BJIeTBOPUTEbHO» (1 6art) — oOyuaromuiicss He MOXKeT ToKa3aThb
3HaHUsI Ha YPOBHe BOCTIpOU3Be/leHUs] U O0OBsicHeHUsi WHGOpMalliK, He MOJKeT TI0Ka3aTh
VHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

8. YueOHO-MeTOAMUeCKOe ¥ HH(OpMaALIMOHHOE 00ecnieueHHE JUCHUTTMHBI

a) OcHoBHas 1MTEeparypa:

1. AmpgoxuH, B. M. OcHOBBI 060raiijeHus TI0/Ie3HBIX NCKOTIaeMbIX : yueOHUK : B 2 ToMax / B.
M. AspgoxuH. — 4-e usp., crep. — Mocksa : ['opHag kHura, 2018 — Tom 1
O6oraturenbHbie mpoiiecckl — 2018. — 420 c. -Pexkum goctyma : https://e.lanbook.com/
book/134944

2. Topsnosa, O. E. O6e3BoxuBaHMe TIPOAYKTOB 0boraiieHusi 1 000pOTHOe BOIOCHa0KeHue

oboraturensHBIX (habpuk : yue6HOe ocobue / O. E. T'opsioBa, H. H. OpexoBa ; MI'TY. -
Marnutoropck : MI'TY, 2017. - 1 anektpoH. onT. Auck (CD-ROM). - 3ar. ¢ TuTyI.
skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true (mara obpaiieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 37eKTpOoHHBIN. - CBe/jeHusI IOCTYITHBI TaK)Ke Ha
CD-ROM.

0) /lonmo/iHUTE/IbHAA JIUTEpPaTypa:

1. A6pamoB, A.A. TexHosorus miepepaboTKu M oboraimjeHusi Py LBETHBIX MeTaIoB:
Yue6Hoe miocobue B 2 kH. T.3. Kuura 1. Pygonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-
Mo,Cu-Zn pyzp! [SnekTpoHHbIN pecypc]l.— M.: M3a-Bo «['opHast kHura», 2005. —575 c.—
ISBN 5-7418-0346-8. — Pexxum pgoctyna: http://e.lanbook.com/books/.



https://e.lanbook.com/book/134944
https://e.lanbook.com/book/134944
http://e.lanbook.com/books/

IManymwmH, FO.JI. BcrmomorarenbHble miponiecchl  oborarenus. KoHCeKT ek
[DnekTpoHHbIM pecypc]l. — [Honenk, HouHTY, 2008. — 92 c.— Pexum pocryna:
http://www.twirpx.com/file/455160/

Iopsioea O.E., Opexoa H.H BcrnomorartenbHble Tpoijecchl 0OOOraiieHusi MOoIe3HbIX
MCKoraeMbIx: yue0. mocobue. Marauroropck: M31-B0 MarHUTOrOpcK. roc. TexH. yH-Ta
uM. I'."1. Hocosa, 2016.- 219 c.

Hasumko, E.M. KoHcnekr nekuuit mo Kypcy OO6e3BoKMBaHHe IMPOAYKTOB OOOTaIlleHUs
[DnektpoHHbli pecypc]. - JonHTY, Honeuk — 2008. — 106 c. — Pexum pocryna:
http://www.twirpx.com/file/647547/

UysiHoB, I'.I". XBoCTOXpaHW/IMIIA U OUKCTKA CTOUHBIX BoJ [TekcT]: yue6HOe mocobue asis
By30B.-Exatepun0ypr: 13a-8o YITY, 2005.-231 c.- ISBN 5-8019-0084-5.
'uapaBnuueckoe CKaafupoBaHve XBOCTOB obOoraijeHust [Tekct]: CnpaBounuk /B.U.
Kubupes, I'.A. Paiinss, I'.'T. Ca3oHoB. — M.: Hezpa, 1991. — 192 c.

Pynenko, K.I'. O6ecrnbuiiBaHWe U TibIZey/aB/MBaHHWe Tpu 00paboTKe TIO/e3HbIX
rckornaembix [Tekct] / K.I'. Pynenko, A.B. KanmbikoB.— M.: Hezpa, 1987. — 263 c.
BartanoroB, A./. BoioBo3ayliiiHoe x03siicTBO oboratuTeibHbIX Gabpuk [Tekct]: yue6bHOe
roco6wue 715 By30B. — M.: Heapa, 1984.- 295 c.

[Mepuoanueckue usganus: "O6oraiieHne pyx’, pedepaTuBHBIN KypHan "T'opHoe feno",
"T"opHbIii )xypHan', "['opHbIN )KypHas. V3BecTust BBICIIMX yueOHbIX 3aBe/ieHHi".

B) Metopnueckue ykasaHuA:
1. Meroaryeckre yKa3aHUsSI T10 BBITIOJIHEHUIO J1abOpaTOpPHBIX pabOT TpuUBe/eHbl B

rpuioXkeHuu 1.

r ) IIporpammHoe o6ecnieuenne u VIHTepHeT-pecypchbI:

Hanmenosanwue 110 Ne morosopa CpOK J1eiCTBUS TULEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouyHo
Kaspersky Endpoint Security | Z1-300-18 ot 31.03.2018 28.01.2020
nuist busHeca - CTaHZAPTHBIN [-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017
77ip cBOOO/THO pacrpocTpaHseMoe | 6eccpouHo
1. http://www.giab-online.ru/ 3nekTpoHHasi Bepcusi >XypHazia ['OpHbIM HH(OPMALIMOHHO-
aHa/IMTHUYeCKUH Gro/iieTeHb (HayuyHO-TeXHUUeCKu >kypHan) ['IAB.
2. http://www.miningexpo.ru/ ['opHonpomsIiieHHbIM opTan Poccun
3. http://www.geoinform.ru/  VH}popMaiioHHO-U3AaTeNbCKUA L[eHTP TI0 TeOJIOTUH |
He/IpOTIo/Ib30BaHUI0 MUHUCTep-CTBa MPUPOAHBIX PeCcypcoB M 3Kojioruu Poccuiickoi
®enepauu - OO0 «'EONMH-®OPMMAPK»
4. http://rudmet.ru/ M3parensckuii AomM «Pyga v Metanibl» ExXeHesebHOE HOBOCTHOE
3/1eKTpoHHOe u3zanue "Ore&Metals Weekly
5. Caiitel  mTpowW3BOAMTENEM  OOOraTUTENIFHOTO  00OpyJOBaHUS ~ Www.metso.com.,
www.flsmidth.com., www.outotec.com.
6. MHdbopMalioHHO-aHa/IMTHUeCKUi 1ieHTp «MuHepan» - http://www.mineral.ru/

~

WuadopmarionHas cucteMa «EmuHOe OKHO /IOCTyma K 0Opa3oBaTellbHBIM pPecypcam»,
OOpa3oBanve B o6macT TeXHUKA W TexHosmoruid, I'opHoe pgemo. — URL:
http://window.edu.ru/catalog/resources?p rubr=2.2.75.5 .



http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5
http://www.outotec.com/
http://www.flsmidth.com/
http://www.metso.com/
http://rudmet.ru/%20%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9
http://www.geoinform.ru/
http://www.miningexpo.ru/
http://www.giab-online.ru/
http://www.twirpx.com/file/647547/
http://www.twirpx.com/file/455160/

9.
10.

MexyHapogHasi CrpaBOYHasi CHCTeMa SKOHOMHYECKMX COOOIL[eHHWH U OTpac/ieBor
aHA/IMTUKWA  CpeACTB  MaccoBo uH@opmaumu  polpred («Ilonmpen»), otpacib
«Mertannyprusi, ropHoe ziesio B PO u 3a pybexxom». — URL: http://metal.polpred.com/ .
HayuHas s/iekTpoHHast 6ubmoTeka: https:/elibrary.ru/project risc.asp.

[MouckoBass  cucrema Axkajgemusi Google (Google Scholar). - URL:
https://scholar.google.ru/ .

9. MaTepua/ibHO-TEXHUUYECKOe 00ecreueHne JUCIUTTHHBI
MaTepuranbHO-TeXHHYeCKoe obecrieueHre AUCIUITTMHBI BK/IIOUAET:

Tun 1 Ha3BaHUe ayAUTOPUU OcHalleHue ayJuTOpUH

JleK1JMOHHas ayJUTOPUs MynbTrMeviiHbIe Cpe/iCTBa XpaHeHus], repejaud U

Tripe/icTaB/aeHUs] HHQOpMaLu

JlabopaTopust BcrioMoraTe/ibHbIX | 1. JlabopaTopHasi yCTaHOBKa /IJ1sl U3y4YeHHs] KHHETUKH
ripotieccos (ayz. 10) CTYILLeHUSI.

2. JlaboparopHast BaKyyM-(H/IbTPOBasIbHas yCTaHOBKA
C TIOBOPOTHOW BOPOHKOM.

3. JlaboparopHasi BaKyyM-(HIbTPOBa/bHast yCTaHOBKA
JI/1s1 OTIpe/iesieHrs KOHCTaHT (PU/IbTPOBaHUSI.

4. JlTabopaTopHas ycTaHOBKa OapabaHHOTO BaKyyM-
¢unbTpa.

5. Becsl TexHuueckue.

KommnbroTepHbIit Kiacc [TepcoHanbHbIe KoMMbIOTepPHI ¢ aketoM MS Office, ¢

BbIX0ZIOM B VIHTEpHeT U C JOCTYTIOM B 3JIEKTPOHHYIO
“H(OPMaLIMOHHO-00pa3oBaTebHYI0 Cpey

YHUBEpPCUTETA
Aypuropuu ajs [TepcoHabHbIE KOMITbIOTEPHI € TTakeToM MS Office,
CaMOCTOSITeJTbHON pabOoThI: BbIX0/IOM B VIHTE€pPHET U C JOCTYNOM B 3/IEKTPOHHYO
KOMITbIOTEPHbIE K/1acChl; “H(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpey
yKTabHbIE 3a/1bl OUOIUOTEKU YHUBEpPCUTETA
[TomellieHue /7151 XpaHeHUS U Cresinaxku [i1s1 XpaHeHUsI yueOHO-Har IsiHbIX TT0Co0ui
NpodUIaKTUUeCKOTro 1 yueOHO-MeTOIMUEeCKOH JJOKyMEHTAIUH.

00c/Ty>KUBaHUS yueOHOTO
000py/I0BaHUsT



https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://metal.polpred.com/

[Ipunoxxenue 1
Memooduueckue peKomeHaauuu no eblno/IHeHUKw U 3awume ﬂa6opamopr1x

pabom

JlabopatopHasi paboTa TipeJCTaB/sieTCss B B/l TOSICHUTebHOM 3arvcKy. B 3armcke 1o
K0l paboTe yKa3blBaeTCs: Ha3BaHUe, LieJib, TIOPSJOK BBITIOHEHHUsST pabOThI C PUCYHKOM
yCTaHOBKM (ec/idi OH TIpuBeJileH B J1abOpaTOpHOM TMPAKTUKyMe WM ero HeoOXoauMo
BBITIOJITHUTH TI0 3aJaHUI0), OCHOBHBIE pe3yJbTaThl W WX 00paboTKa, TOTyUYeHHbIe
3aBUCUMOCTH, BBIBOJbl. BBIBOJ COCOTOMT M3 [ABYX OCHOBHBIX 4YacTeld - KOHCTaTalUs
TOJTyYeHHBIX Pe3yJ/IbTaTOB U aHa/IMTHUUeCKas YacTb.

[1pu noAroTOBKe paboThI CielyeT MIOMHUTh, YTO OHA He [JOJDKHA BBITIOHSATHCS TOJIBKO TI0
OJHOMY HWCTOUHWKY W He JO/DKHa ObITh KOmluel KHUT Wiu crateil. CoOpaHHBIN 1O Teme
MaTepuan J0/KeH ObITh CHCTeMaTU3HUPOBaH U 0000IIIeH.

[MosicHuTebHas 3amMCKa BBITIOMHSIETCS Ha jucTax ¢opmara A4 C OfHOM CTOPOHBI JIUCTA.
Bo3MokHO ocdopmiieHne paboT B 0OIMMX TeTpajsxX. 3aBUCUMOCTA B 3TOM C/lyyae
BBITIO/THSIOTCS] HA MUAJUTIMETPOBOM Oymare.

[Tpu Habope TeKcTa HeOOXOAUMO TIPUEPKUBATLCS CIeIYIOIINX TPeOOBaHHM: MO/ CBEPXY
u cHu3y no 20 MM, creBa — 20 mm, cnpaBa — 10 mm; mpudT Arial nmm Times New Roman
pa3mepa 12 MyHKTOB, MeXXCTPOUHBIM UHTEPBAaJI — MOy TOPHBIN, ab3arfHbIi oTCcTym 10 MM.

3amuTa paboThl OCYIIECTB/SIETCS TOC/Ie TPOBEPKU ee TIperojiaBaTesieM, MPOXOJUT BO
BpeMsi J1abOpaTOPHBIX 3aHSATUM WM KOHCY/bTal[Wi. 3aiura paboTbl MOKET OCYILeCTBIISATHCS
VH/MBHUyalbHO WM OpUTazioi, KOTOPOH BBITIOMHSIACH paboTa.

CTyeHT [o/DKeH TOATOTOBUTH [OKAa4 Ha 2 — 3 MHHYTHI U OTBETUTb Ha BOMPOCHI
Tipero/iaBaTeJisi.



	1. Цели освоения дисциплины
	К теме «Показатели влагосодержания»
	К теме «Расчет сгустителей»
	Примерный перечень теоретических вопросов к экзамену:
	- процессы производственного обслуживания обогатительных фабрик (водоснабжение, воздухоснабжение)
	- принципы действия, устройство и технические характеристики аппаратов для обезвоживания минеральных продуктов, пылеулавливания и для процессов производственного обслуживания
	- выбирать и рассчитывать необходимое оборудования для обезвоживания минеральных продуктов, пылеулавливания, для процессов производственного обслуживания
	- методами обоснования основных параметров и методиками расчета технологического оборудования для вспомогательных процессов
	- методики определения параметров оборудования для вспомогательных процессов на обогатительных фабриках
	- рассчитывать производительность и определять параметры оборудования для процессов обезвоживания, пылеулавливания, воздухоснабжения, водоснабжения, гидравлического транспорта
	- основами современных методов проектирования обогатительных фабрик


