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1. IEJIM OCBOEHUA TNCIIUIL/INHBI

Ifeasmu ocBoeHUs1 JUCLATIMHBI «BcrioMorare/ibHbIe TIPOLIeCChl» SIB/ISIETCS: Pa3BUTHe
y CTYy[IleHTOB JIMUHOCTHBIX KauecTB, a Takke (opMupoBaHUe MpoQecCUOHaTbHbIX
KOMIleTeHIIM B cooTBeTCTBUM C TpeboaHusmMu PI'OC BO no cneummansHoctd 21.05.04
['opHoe fero.

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

HOucuuruiviHa «BcnoMoraTeibHbIe TPOLeCChI» BXOAWUT B BapUAaTHUBHYIO YacTh OyioKa 1
oOpa3oBare/TbHOM MTPOTrPaMMBbl IUCIUTUIMHBI 110 BEIOOPY.

[ wv3ydyeHuss AUCLUIUIMHBI ~ HeoOXOAWMBbI — 3HaHUs  (YMeHUs,  BJafleHus)
copMHUpOBaHHbIe B  pe3y/bTaTe u3yueHMs JucuuiuiiH — «[eosorusi»,  «XuMus»,
«'napomexaHvka», «O0oraijeHue TIO/Ne3HBIX MCKOMaeMbIx», «®Pu3nyeckue MeTO/bl
V3yueHUsl TIO0/e3HbIX HCKOMaeMblX, a TakXe 3HaHHWS, C(HOPMHPOBaHHbIE B pe3y/bTare
TIPOXO>KeHUs TIePBOM U BTOPOM MPOU3BO/ICTBEHHBIX MPAKTUK.

3HaHWe U YMEHHUS CTY/IeHTOB, TIOJyYeHHble TIPU HW3YUYE€HWUHM TUCIUTIIMHEI
«BcriomoraresibHble  TIpoLjecchl» OyAyT HeoOXOAUMBI WM TIpU Jja/ibHeHIleM H3yueHUH
muctiriiH - «@JIoTalMoOHHBI  MeToZi oboraijeHus», «[IpoekTrpoBaHue 0060TaTUTeTbHBIX
¢dabpuk», «IlepepaboTKa ¥ HCMOMb30BaHHE TIPOAYKTOB OOOTallleHHs», TPOXOXKAEeHUU
TIPOU3BO/[CTBEHHO-TIPE/IJIUIJIOMHON TIPAKTHUKH, TP Cjaue roCy/IapCTBEHHOTO 3K3aMeHa, TIpU
BBITTOJIHEHUU U 3alllMTe BBITYCKHOM KBa/M(PUKAIIMOHHON paboThI.

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

B pe3ysibTaTe 0CBOEHUS AUCIUTUIUHBI «BcrioMoraTeibHbIe TIPOIIeCChD» 00yUaroIuics
JI0/DKeH 00/1aiaTh CieiyIoMMU KOMITeTeHLIUSIMU:

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 — 106,85 akaj. yacos:
- ayputopHas — 102 akazi. yacos;

- BHeayauTopHas — 4,85 aka/. yacoB

—camocTosTe/nbHast pabota — 37,45 aka/l. 4acos,;

—II0JrOTOBKA K 5K3aMeHy — 35,7 akaj. yaca

AypuTtopHas =
KOHTaKTHasi pabora QE § ’E <
£ = g dopma TeKylLero KOHTpoJIst Se o
Pa3nen/ Tema 9 (B akaz. yacax) o § Buj camocTosiTesTbHOM P i P ST
JTUCIUTTAHBI > . : 3 paboThI YCIEBAEMOCTH 1 2= 5
O =5 S ZE| 6& NIPOMEXXYTOUHOM aTTeCcTally | 5 = 5
AEEEPHEE S
2IER| 28|33 5
Pa3gen 1. «O6e3BoKMBaHMe MPOAYKTOB 8 I1IK-- 4,
oOorameHus» ITK-- 19,
[NICK - 6.3,
[ICK - 6.4
1.1. Tema «3HaueHuWe BOAbI M BO3AyXa B 2 2 CamocTosiTesIbHOE M3yueHue YcTHBIM ompoc.
TeXHOJIOTHUeCKHUX Tiporjeccax oboraiieHus, B yueOHOM 1 HayYHOM 3arura 1abopaTopHbIX
OCYILleCTB/IEHMM  TPaHCIIOpTa  MaTepHuasoB, JIMTepaTyphl. pabor.
obecrieyeHre  Kom(opTHOW  cpeAbl /s Pemiennie jomaliiHux 3azay no [TpoBepka peleHuUs
TPYASLLMXCS. Knaccudukarus Teme «Iloka3zarenu JIOMalIlIHKX 3a/au
BCIIOMOTaTe/IbHBIX MIPOLECCOB» B/IarOCO/ePKaHUsI».
1.2. Tema «Bmaroyzaep>kuBatolijasi CrioCOOHOCTb 2 2
MaTepuaaoB»
1.3. Tema «/IpeHupoBaHue» 4 6 2 |CamocTodTe/IbHOE U3yuyeHue YcTHBIM OnpoC.
1.3. Tema «Crymmemier 7 3 3 yueOHOM U HayYHOUH 3aruTa 1ab0paTOpHbIX
JIUTEPATYPBHI. pabor.
1.5. Tema «PunbTpOBaHUE» 4 8 3 |[oaroroBka nabopaTopHomy
1.6. Tema «Cyuka» 4| 4 I




AynutopHas

KOHTaKTHasi paboTa

~
= g E
= = ®opma TeKyllero KOHTpoJIs S
Pazgen/ Tema 9 (B akafi. yacax) = Bup camocTosiTesibHOM P yi P ST Z
JUCLIUTIAHBI > w | o 55 paboThI YCHEBABMOCTH 1 S
O S| 8EE|EE| 6& NPOMe)KyTOYHOM aTTecTauu | £ & 5
EIEHEE =" 3
2188 28| 58 g -
= o = o0 = N
1.7. Tema «TexHosmornyeckue CXeMBbI 2 3 |llogroroBka K ceMuHapcKoMy |BeicTyrieHue Ha
00e3BOKUBaHUS» 3aHATHIO Ne 1. CeMUHApCKOM 3aHATUU Nel.
[ToaroToBKa K KOHTPOJIbHOM  |BbInosHeHWe KOHTPOIbHOM
pabore. paboTHI.
HToro no paspeny 8 | 22| 26 18
Pazpgen 2. «O0ecnbl/IMBaHNe u IK-- 4,
nbUIey/IaB/IUBaHHe» [TIK-- 19,
I[ICK - 6.3,
[ICK - 6.4
I[ICK-6.5
2.1. Tema «ObecribuiiBaHHEe  TPOAYKTOB 2 4 3  |CamocTosiTeTbHOE U3yueHue YcTHBIN OMpoC.
oborarieHus» yueOHOM 1 HayIHOU 3aruTa 1abopaTOpHBIX
2.2. Tema «O6mmume CBeJIeHUsI ) 2 4 3  |UTepaTypsl. pabor.
TblIey/IaB/IMBaHUU Ha oboraTuTenbHBIX [MToaroroBka Kk labopatopHoMy | PerieHne momariHux 3a71ad.
(habpukax» 3aHATHIO.
2.3. Tema «MeTo/bl NbLIEY/1aB/IUBAHUS» 8 4 3 |IlogroroBka K ceMHUHapCKOMY BeicTynienue Ha
3aHATHIO Ne 2. CeMUHAPCKOM 3aHATUM Ne2.
HToro no pasaeny 12 | 12 9
3. Pa3sgen «BopoBo3aymHoe X03AHCTBO [1K-- 4,
o0oraTuTe/bHBIX (PadPUK» ITK-- 19,
[ICK - 6.3,
[ICK-6.4
I[ICK - 6.5




AynutopHas

KOHTaKTHasi paboTa

—
= g E
£ e . dopma TeKyIero KOHTpoJis = S
Pazgen/ Tema 9 (B akafi. yacax) = Bup camocTosiTesibHOM ST Z
= w® X yCreBaeMoCTH U S
JUCLIUTIAHBI & E x| sw| EF paboThI N 22 o
) S| EE|EE| & TIPOMEXYTOUHOM aTTecTaly | 5 = =
T 85| EE| ¢ =" &
2188 28| 58 5
SN B =R 3 >
3.1. Tema «OG6ie BOIPOCH BOAOCHAOKEHUS 4 2 2 CamocTosiTeNTlbHOe U3yueHue YCTHBIM orpoc.
oboratuTe/bHBIX (adprK» yueOHOM U HayYHOUH 3aruTa 1ab0paTOpHBIX
JTUTEepaTYPhI. pabor.
[ToaroTroBka K 1abopaTopHOMY
3aHATHIO.
3.2. Tema «Hacocbl 1 HACOCHBIE CTaHLIAW» 2 3 2  |PeleHue momalHuX 3ajau o IIpoBepka peleHust
TeMe «PacueT BogonpoBojHOU JIOMalllHUX 3a/ad4.
CeTU».
3.3. Tema «OO0r111ie BOMPOCHI BO3/1yXOCHA0KEeHUST 4 2 2 CamocTosiTesibHOe U3yueHue YcTHBIN OMpoc.
oboraTuTe/bHBIX (habpUK» yueOHOU 1 HayuHOU 3arura 1abopaTopHbBIX
JIUTEpPATYPBHI. pabor.
[ToaroroBka K 1ab0paTopHOMY
3aHATHIO.
HToro no pasgeny 8 | 10 7 6
Pazgen 4, «XBOCTOBOE X03AHCTBO I1K-- 4,
ob0orarurenbHBIX hadpPUK» IMK-- 19,
[ICK - 6.3,
[ICK-6.4
[ICK - 6.5
4.1. Tema «OO0111e CBeIeHUsI O KaHaTHU3aI[UH» 3 2,45 |CaMocTosiTe/IbHOe U3yueHue YcTHBIM onpoc.

yueOHOM 1 HayYHOM
JIUTepaTypsbl.

[ToaroroBka K 1abopaTopHOMY
3aHsATUIO. PellleHue JOMalIHUX

3arura 1abopaTopHbIX
pabor.
ITIpoBepka pereHus
JOMAIITHUX 3aJau




AynutopHas
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42. Tema «I'vapaBAuuecKudi  TPaHCIIOPT 4 6 2  |TloaroToBKa K JlabOpaTOPHOMY YcTHBIM onpoc.
TIPO/IYKTOB 0borarieHus» 3aHATUIO. PellleHre JOMallHUX 3arura 1abopaTopHbBIX
3a71au 1o Teme «Pacuer pabor.
TU/IPaBINYECKOT0 TPAHCIIOPTa». [TpoBepKa peliieHuUs
[ToAroToBKa K 3K3aMeHy: JIOMAIIHUX 3a/1a4y
u3yueHe yueOHOM UTepaTyphl,
KOHCITEKTOB JIEKL[1H.
HToro no pasgeny 8 7 6 4,45
HToro no agucumnimHe 8 | 51 51 37,45 JK3aMeH




5. O0pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHO/IOTHH

B mporjecce mpenosaBanus AUCHUIUIMHBI «BcrioMoraTebHbIe MPOLECChl» TPUMEHSIFOTCS
TPaZULIMOHHAsI U UHTePaKTUBHAsi 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-MeTOfMUECKHE 00ecrieueHHe CaMOCTOSITe/IbHON padoThI CTy/[eHTOB
[To puctunavHe «BcromorarenbHble MpoLIECCH» TMPeAyCMOTPeHa ayJuTOpHas M
BHeay/JJUTOpHasi CaMOCTOsITe/TbHast paboTa 00yuaroImyxcsl.
BHeayuTopHas camocTosiTenbHasi paboTa CTyJeHTOB OCYIeCTBIISIETCS B BU/Ie TIOATOTOBKU
K J1abopaTOpHbIM, KOHTPOJIbHBIM paboTaM, CeMUHApCKUM 3aHSTHSIM, TIPU pellieHUH [JOMAITHUX
3ajau.



ITepeuenb mem 0151 N0020MOBKU K cemuHapckomy 3ansamuio Nel «TexHono2uuecKue cxembl
00e3803cusaHus»:

1. Cxembl 00e3BOKMBAaHUSI TIPOAYKTOB oOoOramjeHHMsi Ha MarHUTOOOOTaTHTeTbHBIX
dabpukax.
CxeMbl 00€3BOKMBAHMS TIPOIYKTOB 00OTallleH s Ha TPAaBUTAI[MOHHBIX (pabpukax
CxeMbl 00e3BOXKMBaHMS TIPOIYKTOB 00OOTallieH!st Ha (pyIoTariMOHHBIX (habprkax
KomrmoHoBKa 000pyZ0oBaHusT 00€3BOXKHBAIOIMX YCTAHOBOK.
CrylieHue ¥ CKIaZiIupOBaHKe CTYIIIeHHBIX XBOCTOB.

kW

IlepeueHb mem 0151 N0020MOBKU K CeMUHAPCKOMy 3auamuio Ne2 «ObecnbLiusaHue u
nblieynaenueaHue Ha 060zamumesbHbIX pabpukax»:
1. KoHcTpykumu obecrbuidBaTe iei.
ObecmbuBaHMe acbeCTOBBIX KOHLIEHTPATOB KaK MeTO/] TTOBBIIIeHNST X KauecTBa.
KOHCTpYKLIMY LIMK/IOHOB ¥ OaTapeiHbIX [IUK/IOHOB /i/IsI TTbIIey/IaB/TUBaHKSI.
KOHCTPYKLIMM MOKPBIX TTbIIey/IOBUTETeN
Bap6oTakHble U MeHHbIE TbIIEY/IOBUTEH.
KOHCTPYKLIMH TKaHeBbIX (GUIHTPOB /i/IsI by /IaB/TUBAHKS.
KOHCTpYKLIMY 3epHUCTBIX ¥ KOMOMHUPOBAaHHBIX (PUIBTPOB.
KOHCTpYKLMH 31eKTPOQUIBTPOB.
. CxeMbl TIbUIEY/IaB/IMBAaHUS Ha 000raTUTE/TBHBIX (abprKax.
10 bopb0a c mbIIbI0 Ha 0OOTaTUTE/BHBIX abpUKax.

©CONDU A WN

BapuaHTbI KOHTPOJ/ILHOM PadoThl 10 pa3jeny «O0e3Bo)KHuBaHMe MPOJYKTOB 000raleHusI»

Bapwuanr 1
1. [TepeunciTe BUABI BIATd W yKa)KUTe TOPSJOK HACBIIIEHHUs B/Iaroi abCOMOTHO
CyXOro Marepuaria.
2. PackpoliTe BiusiHMe KPYMHOCTH ¥ (DOPMBI YaCTHI] HA BJ/AroyZep>KUBAOLIYIO
CTIOCOOHOCTH MPOYKTOB 0OOTrallleHusl.
3. OmummTe Tipotiecc 06e3BOKMBaHUS B OyHKepax. YKakuTe 00/1acTh MPUMeHeHUst
TIpoLIecca; Kakas Bjiara y/aiseTcs U3 MaTepuasa.
4. [TpuBesuTe KOHCTPYKLMIO M TIPUHLOMIT PabOTBI JMCKOBOTO BakKyyM-(GHIbTpa.
[TepeuuciuTe JOCTOMHCTBA M HEJOCTATKA KOHCTPYKLIVH.
5.
BapwuaHnr 2
1. [anTe XxapakTepuCTHWKy KanmwuIsIpHOM Bjard. Ha kKakue BHJbpl OHa
roJipas/iesisieTcsi?
2. PackpotliTe BMsiHHE TIOPUCTOCTUA M CTPYKTYPBI OCa/iKa Ha BJ/IArOyZAepKUBAIOLIYIO

CTIOCOOHOCTH MPOYKTOB 0OOTallleHusl.

3. Onumre miporiecc 00e3BOKUBAHUS Ha IPEHAKHBIX CKIaJaX. YKaKuTe 00/1acTh
TIPUMeHEeHUs TIPOLIeCca; Kakasl Bjiara y/jajisieTcsl U3 MaTepHasa.

4. IlpuBeuTe KOHCTPYKLIMIO ¥ IPUHLIMT paboTel 6bapabanHo# cymmiky. [Tepeuncivre
JOCTOMHCTBA Y HEZIOCTaTKU KOHCTPYKIIWH.

Bapuant 3

1. [MaiiTe XapaKTepUCTHKY afcopOVMpoBaHHOW Biaark. Ha Kakve BUABI OHa
rojpaszesisiercs ?

2. Packpotite BiusiHUE (PU3MKO-XMMHUUECKOTO COCTOSTHUSI TIOBEPXHOCTH TBEP/Oro Ha
B/Iar0y/iep>KUBAOILY0 CTIOCOOHOCTh MPOAYKTOB 00OTaIlleHHs.

3. OnurmTe mporiecc 06e3BOKUBAaHUS Ha TPOXOTaX. YKaKuTe 00/1acTh MPUMEHEeHUsT
TpolLiecca; Kakasi Bjiara y/iaiseTcs U3 MaTepHasa.

6. [MpuBeuTe KOHCTPYKLMIO W TIPUHLMIT PabOThI paflalbHOTO CryCTUTENIs C

LIEHTPa/IbHbIM ITPHUBO/OM. HepeLII/ICJ'II/ITe JOCTOMHCTBA U HEJOCTATKHU KOHCTDYKIIUH.



Bapuanr 4

1. [atiTe XapaKTepUCTUKY TMIPOCKOTIMYECKOHN BjlaTd. YKaKWUTe TIOPSJOK Y/AaeHUs
BJIarv U3 0OBOZHEHHBIX MMPOAYKTOB 00O0TaIeHus Mpro0e3BOKUBaHHH.

2. PackpoliTe BMsHME KPYMHOCTH W (DOPMBI YaCTHL] Ha BJ/IArOyAep>KUBAOLIYIO
CIIOCOOHOCTH MPO/IYKTOB 0OO0TaIeH sl

3. Ormmumre miporiecc 06e3B0)KMBaHMS B KOBIIIOBBIX 371eBaTOpax. YKaXkuTe 00/1acTh
TIpMMeHeHHsI TIPOoLiecca; Kakasi Bjiara y/jasisieTcsi i3 MaTepHara.

4. [MTpuBeUTe KOHCTPYKLMIO ¥ TIPUHLIUIT PaObOThI TOPU30HTAIBHOTO (GUIBTP-TIPecca.

Hepqu/IC]II/ITe AOCTOMHCTBA U HEJOCTATKHU KOHCTDYKIUH.

TecTsl K pa3jeny Kypca «O0e3BoXKHBaHHe MPOYKTOB 000raleHus»
BapuanTt Ne 1
1.0t uero 3aBucHT BEIOOP 000PYI0BaHUs U CXeMbl 00€3BOKMBAHKS MPOAYKTA 00OTaleHus ?
1.0T KpynHOCTH MPOAYKTa
2.0T cMauMBaeMOCTH ITOBEPXHOCTH
3.0T IJIOTHOCTH TNPOAYKTa
4.0T NOpUCTOCTU MPOAYKTA.
2.Kakumu cuiamu yJiep;KMBaeTcsl KaluisipHasi Bjiara B MUKpO- U MakpOKamnu/sipax?
1.Moneky/IIpHBIMY CHJIaMH CLIETUIEHUST MeXy MOJIEKYyJIaMy TBEPZOro U BOJBI.
2.Cunamu azicopouuu.
3.D/1eKTPOCTaTUYeCKUMHU CHUJIaMU OTTa/IKUBaHUS OJJHOMMEHHBIX 3apsi/iOB.
4.CuiaMy TTIOBEpXHOCTHOT'O HaTsDKEHUsI BOTHYTHIX BOJHBIX MEHHUCKOB B KalW/uisipax.
3.Kakoe BnMsHMe OKa3blBaeT CMauvMBaeMOCTb ITOBEPXHOCTH TBepJoWd (pa3bl Ha KOHEUHYHO
BJI&)KHOCTb MPOJyKTa?
1.He oka3bIBaeT B/IUSAHUS.
2.Yem Oovibliie O,TeM MeHbIIIe BJIa)KHOCTh MPOJYKTa.
3.Yem Gosiblie O, TeM BBbIIIIe BIKXHOCTH MPOAYKTA.
4.Yem MeHbI1Ie 0,TeM MeHbIIle BAa)KHOCTb.
4. O6macTb MpUMeHeHUsT KOBLLIOBBIX 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 HabsrojaeTcst:
1.M30/1MpoBaHHOe [BYKEHUE TBEP/AbIX YaCTUL] B BOJE.
2.CTecHeHHOe MajieHWe YaCTUL].
3.[IBwKeHne >XUAKOCTM BBepX IO KaHajaM B OCaJiKe IO/, [aBJIeHWeM HaxXOZSLIerocs 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 CTyCTUTeNel supaflo siBisieTcs:
1.Hanuuwe rpe6koBoii epmBbl.
2.Hanuuue KOJbLEBOTO CJIMBHOTO Keyioba ¢ 0TOOMHUKOM TeHbI.



3.Hamune mexaHu3Ma rogbemMa rpeOKoOBoOM (epMbl.

4.Hanuuve 0>XrKeHHOMW 30HBI (TIoCcTenn) U3 C(I0KYTMPOBaHHBIX YaCTHL].

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

1.PeareHTsl rupodoOU3UPYIOT TOBEPXHOCTb YaCTHL], CHIWKAIOT YCTOWUYMBOCTb T'HPATHBIX
CJI0€B ¥ CTIOCOOCTBYIOT CJTUITAHUIO YaCTHII.

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

3.CBs13pIBaOT MeX/y CO00M TOHKHE YaCTHLIbI, 00pa3yst Me>KAy HUMHU «MOCTHKH».

4.BbI3bIBalOT pacra/, arperatoB B BOJHOM CYCMEH3UU Ha OT/e/IbHble YaCTULIbI UM MOJIEKYJIbI.
10.ABrKy11ieid cuioi pUnbTPOBaHUS SIB/ISETCS:

1.Cuia TsDKecTH.

2.1lenTpoGeskHas cHa.

3.Pa3HoCTh /aB/ieHUi 110 00eMM CTOPOHAM MOPUCTOMN Tleperopo/Ku.

4.Cua Kanu/uIIpHOIO [JaB/IeHusl.

11.KakoBo BIMSIHME CKOPOCTH BpallleHHs1 (GUIbTPYIOIlel TOBEPXHOCTH Ha [0Ka3aTean

¢bunbTpOoBaHUA?

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

2.I1pu yBemMueHny CKOPOCTH BpallleHHst IPOU3BOUTENBHOCTD 110 TBEPLOMY yBeJIUYMBAETCS.

3.I1pu yBenMueHuy CKOPOCTH BpallleHHsl IPOU3BOJUTENLHOCTD 110 TBEPJOMY YMEHbILAeTCs.

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 15,5Mm.

4.Hemenee 20M.

13.0671acTh TIpUMeHeHus1 Tipecc-(QUIbTPOB.

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

yactui] 6osee 18mm/c.

2.[111 KpyIIHO3epHUCTBIX CYCIIeH3UM C KPYITHOCTBIO YacTuLl oT 2 1o 0,2mm.

3. Anst TpyAHOPUIBTPYEMbIX CH/IbHOpPa30aB/eHHbIX MyJbIl C KPYMHOCTBIO YacTUL] 40 1MKM U

MeHee.

4.[17151 TOHKO U3MeJ/IbYeHHbIX NIPOAYKTOB KpyNMHOCTHH0 30-100MKM.

14. Yto aBnseTcs ABWXKYLLEW CAION IIpoLecca CyLIKu?

1. Pa3HOCTb JjaBeHUl C BHEIIHel ¥ BHyTPEHHEeW CTOPOHbI TOPHCTON Meperopo/iKu.

2. Cuia TsKeCTH Tejla B cpefe.

3. LlenTpobeskHasi cuia UHEepLHH.

4. Pa3HOCTB fa/leHuH BOJSHBIX N1apOB 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 11eHTpoOEXXHOr0 Hacoca.

Bapuant No2
. Tepmuueckum 06e3BOKMBaHUEM SIBIISIETCSI:
. Cry1enue.
. [IpeHvpoBanue.
. dunbTpoBaHUe.
. Cymka.

. K MOKpBIM OTHOCSITCSI IPOAYKTHI C COZleP’KaHWeM BJIary :
. He menee 40%.

. Ot 15 g0 40%.

. Ot 5 go 15%.
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4. He meHnee 5%.

3. Kakas Bjiara HauMeHee IIPOYHO Yy/iepKUBaeTCsl IOBEPXHOCTHIO TBEPAOIo Tesa?
1. I'urpockonuyeckas.
2. CBobOO/1Hast TpaBUTALIMOHHAS.
3. [IpouHOCBsA3aHHasA.
4. AaresvoHHas.

4. CBoOO/iHasi TpPAaBUTAI[MOHHAS BJIara:

1. IlepemelriaeTcsi MeX/ly 4aCTULIAMH TBEPZOrO MO/, JeMCTBUEM CUJIbI TSHKECTH.

2. 3anoyiHgeT MUKPOKAaNWUIspbl BO BHYTPE3€PHOBBIX MOpax YacTUL, U MaKpOKanwuisgpax B
Me)X3epHOBBIX ITPOCTPAHCTBaXx.

3. Y ep>XvBaeTcsl Ha TOBEPXHOCTH YaCTUL] MOJIEKY/ISIPHBIMUA CHAJ/IaMU TBEPZ0€e — XKUJKOe.

4. ApcopbupyeTcst Ha TTIOBePXHOCTH TBep/IbIX YaCTUL] U3 BO3/yXa.

5. [lpeHnpoBaHue — 3T0 TipoLiecc 00e3BOKMBAHMS], OCHOBAHHBIN:

1. Ha ecTecTBeHHOM (pWIBbTPaL[MM )XUAKOCTU Uepe3 CJIOW MaTepuasa Moy, 1elCTBUeM CHIIbI
TSDKeCTH.

2. Ha yjaneHue >XUIKOCTU U3 MaTepHasa 1oJ, JeicTBHeM LIeHTPOOeXXHOM CHTTbI.

3. Ha ypaneHue >KuIkOCTH U3 MaTepHasia MoJ JelCTBHeM pa3HOCTH JlaBJIeHUH 1o 00enm
CTOpPOHAaM TOPUCTON NeperopoiKu.

4. Ha yjaneHue >UJKOCTH U3 MaTepyasa Moz JerMCTBUeM Pa3HOCTH [aB/eHUM BOASHBIX MTapoB Y
TIOBEPXHOCTY MaTepuasa U B OKpy»KaroleM IIPOCTPaHCTBe.

6. Kakoe BisiHMEe OKa3bIBaeT KPYIMHOCTb YaCTHI] 00e3BOKMBAEMOT0 MaTeprasia Ha BBICOTY
KaruIISIPHOTO TI0/IbeMa XXUJAKOCTH h B mitabene?

1. He okasbiBaeT BiusiHUe.

2. UeM MeHbIlIe YaCTULIbl MaTepuasna, TeM Bbie h.

3. UeM KpyTiHee yacTHL{pl, TeM BbILie h.

4. Yem Menbue 4acTHULbl, TeEM HIKe h.

7. B ueM 3aK/r04yaeTcs IMpoLecc CrylieHus?

1.B noBbIlIeHNN KOHL|EHTpaLMy TBepoU (asbl B CI'YILIEHHOM MPOJAYKTe M0 CPABHEHMIO C
WCXOJJHOM CyCreH3uer U MOJIyYeHUH OTHOCUTEbHO YMCTOrO CJIMBA.

2.B pa3penieHuy TBep/I0M U >KUKOU (Da3 My/ibIbl TOCPeCTBOM TTIOPUCTOM TIePeropoJKu.

3.B pa3pgeneHny KPYIHBIX U MeJIKMX YaCTHL] B BOJHOU cpeJe.

4.B nonyyeHUH OCBETIEHHOW BO/bl C MUHUMAa/IbHOU KOHLIEHTpAaLel TBep/bIX YaCTHL.

8. KakoBa npuumnHa (/oKy/ILMY TBep/bIX YaCTUL] B MyJ/IbIie?

1. CuerisieHre arosisipHbIX KOHLIOB cOOUpaTerisi, 3aKperyieHHOT0 Ha TMOBePXHOCTH YaCTHLI.

2. CHWKeHHe BeJIMUMHBI 3JIEKTPOKMHETUUEeCKOr0 MOTeHLIMaia MOBePXHOCTH.

3. Cxkatue auddy3Hoit uactu [JOC B pe3yabTaTe Uero yaCTHIlbl COMMKAIOTCSI Ha PaCCTOSTHUH,
KOT'/Zla CUJIbI IPUTSPKEHNS] 3HAUUTEJIbHBI.

4. CueriieHue 4acTuL] 3@ CYeT 3/IeKTPUUYeCKUX CHUIIL.

9. [1ns1 TIOBBIIIIEHUS COZIeP>KaHUSI TBEPZIOTO B CT'YIIIEHHOM TPOAYKTe He0OX0arMO:

1. YBenmMuuTh Maccy OTKauMBaeMoro CryllleHHOIO IPOAYyKTa.

2. YMEeHbIINUTb MacCy OTKaUMBAaeMOI'0 CT'YLL[eHHOT'O TIPOJyKTa.

3.Pa36aButh MCX0AHOE TIUTaHUEe CBeXKeH BO/IOM.

4.Y nanuTh 4acTb BOJBI M3 UCXOJHOIO MTUTaHKS.

10. OTmMuuTe/IEHOM 0C06€HHOCTBHIO CTYILeHUSI B TOHKOM CJI0€ SIBJISIETCS:

1. ¥YBenmueHue CKOPOCTU OCaKJe€HKS TOHKHUX YaCTHLI.

2. YBenuueHHe I/I0IIAJH OCaXKAeHus1 6e3 W3MeHeHUst rabapyUTOB armapaToB.

3. YBe/iueHue NIPOU3BOAUTE/ILHOCTH CTYCTUTE/IS TI0 UCXOAHOMY TTUTaHUIO.

4. YBenuueHue CcofepKaHusi TBEPJOro B CIYLL{EHHOM IMPOJYKTe.

11. Kak ocy1ijecTs/sieTcs rnpoLecc (puabTpoBaHUs B BaKyyM-(UIbTpax?

1. 3a cyeT TMAPOCTaTUUECKOTO JIaBIeHUs CT0/I0a KUJKOCTH.

2. 3a cueT co37jaHUs pa3psbKeHUsl C BHyTPeHHeH CTOPOHBI (PUIbTPYeMOi 1eperopoiKu.

3. 3a cuet noziaum MyJbIbl N0/ JaB/JIeHHeM Ha (UIbTPYeMYO IepPeropoJKy.



4. 3a cueT NPOXOXKJEHUS )KULKOCTHU Uepe3 MOPUCTYIO NIepPeropofKy Mo/, AelCTBHeM
LeHTPOOEKHOM CHTBI

12. Kakas Bnara ygasnsieTcsi U3 MaTteprasa B 30He 00€3BO)KMBAHUS U TIPOCYIIKH 0CaiKa B
BaKyyM-(QuibTpax?

1. CBobOopHasi TpaBUTAI[MOHHAS BJIara.

2.I'urpockonvyeckas Biara.

3. OcTaTKu rpaBUTAaLlMOHHON BJIary, KalW/uIspHas M YaCTUYHO a/ire3UOHHas.

4. Xumunyeckas BJara.

13. KakoBo Ha3HaueHHe pacripe/ie/ITe/IbHOM TO/I0BKY B BaKyyM-(puabTpax?

1. Ins oTBOzA pubTpAaTa.

2. [1na co3panus BaKyyma B CeKTOpax.

3. 17151 mojjaum ¢KaToro Bo3jyxa B CeKTopa.

4. [l noriepeMeHHOr0 COeIMHeHUsI CEeKTOPOB C BAKYYMHOU YCTaHOBKOM U YCTaHOBKOM C’KaTOrO
BO3/lyXa U OZJHOBPEMEHHOI'0 OTBO/|a (GU/IbTpaTa.

14. Yto Ha3bIBaeTCs areHTOM CYILIKU?

1. ABCo/MOTHO CyXOl BO3AYX.

2. Harperast noBepXHOCTb.

3. BogsiHoli nap.

4. Bo3gylHas cpefia, BOCIIPUHUMAOLLAs UCTIAPSIOLYIO BJary.

15. OTnuunTenbHONM 0COO@HHOCTBIO CYIIMIOK C «KHUTISIIIAM» C/I0eM SIBJISIeTCS:

1. Hanuue rceB00XKWKEHHOIO C/1051 CYLLIMMOI'0 MaTepuaria.

2. IIpoxo)keHre BCero MaTepyara uepe3 CyLIM/IbHYI0 KaMepy C BbICOKOW CKOPOCTBIO.
3. BO3MOXXHOCTB CYILIKY KPYITHOI'O MaTepuara.

4. TIpopo/DKUTEeNBHOCTD CYLIKHA O4YeHb MaJsla.

BapuanTNe3
1. K B/1a)KHBIM OTHOCSITCSI IPOAYKTHI C COZlep>KaHUeM BJlaru:
1.He menee 40%.
2.0t 15 o 40%.
3.01 5 g0 15%.
4.He 6onee 5%.
2. Kakasi Biara HauboJiee MPOYHO y/iep>KUBAETCs TTOBEPXHOCThIO TBEP/OTOo Tena?
. CBoOO/iHast TpaBUTAL[MOHHAS.
. AfresvoHHas.
. 'urpockonuyueckas.
. IIpouHocBsi3aHHas.
. AZire3vioHHas BJiara Mo CBOe MpUpo/ie SBJSeTCS:
. MexaHuueckoii.
DU3NKO-XUMHUYECKOMU.
. XUMUUeCKOM.
. OU3UKO-MeXaHUUeCKOM.
. [TopsiZoK HacbIlLeHUs B/Iaroi abCoMIOTHO CyX0ro MaTepuara:
. F'urpockomnuueckas - afire3MOHHasi— MPOYHOCBsI3aHHAsI- CBOOO/JHAsT TPaBUTALIMOHHASI.
. CBobOOo/iHasi TpaBUTAL[MOHHAsI-TIPOYHOCBsI3aHHAsI-a/Ire3MOHHAs-TUTPOCKOTUeCKasl.
3.KanuinsipHO-CThIKOBasi—BHY TPUIPOME)KY TOUHAsi—a/iIre3M0OHHAsA-CBOOOIHAs TPaBUTAL[MOHHAS.
4.A Ire3uoHHas-TTPOYHOCBsI3aHHASI-CBOOO[HAsIT paBUTAI[MOHHAS—HY TPUIPOMEKY TOUHasl.
5. B mpoujecce ApeHyMpoBaHus U3 MaTepyasa yaasieTcs:
1. CBobojHast rpaBUTALIMOHHASI.
2. KanunispHas Biiara.
3. Afre3voHHas B/ara.
4. XviMUueckas Bara.
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6. OT uero, T71aBHBIM 00pa30M, 3aBUCHUT BpeMsi 00e3BO>KHMBaHMsI TIPOAYKTOB 00OraljeHus B
OyHKepax?

1. OT rpaHy/10MeTpU4eCcKoro cocrasa NpoAyKTOB.

2. OT TeMIiepaTypbl OKpYy>Katolleid cpe/ibl.

3. Ot dhopMbl yacTuil.

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

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

1. Ha ecTecTBeHHOM (pWIbTPaL[MM )XUAKOCTU Uepe3 CJI0W MaTepuasia v MOPUCTYI0 NIePeropojKy
107, ZIICTBUEM CHUJIbI TSDKECTH.

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

3. Ha npunyautensHOM (M0 IeMICTBMEM Pa3HOCTH AaBeHUN) (PUIbTpaliy KUAKOCTH yepe3
TIOPUCTYIO NeperopojKy, He IPOHULIAeMY!O J/Is TBepPAbIX YaCTUL] ITyJIbIIbI.

4. Ha nepeMeliieHue Bjiaru u3 6osiee HarpeThix C/I0€B B MeHee HarpeThie.

8. KakoBa npuunHa KoaryJsiLjui TBepAbIX YacTHUL] B ITy/IbIe?

1. CHWKeHHe TTOJTHOTO MOTeHL1ajia TI0BePXHOCTH.

2. Apcopbuysi peareHTOB Ha MUHEPaIbHOM MTOBEPXHOCTH.

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

4. CHwxeHue ru/ipo)oObHOCTH TTOBEPXHOCTH.

9. Kak npuBoguTCs BO BpaleHe rpeOKoBasi hepma B CTYCTHUTENISIX C riepudepryecKum
TIPUBOZIOM?

1. DnekTpozBUraTenieM yepe3 uepBsiUHBIN peyKTOp Ha 3y0UaThIii BeHell.

2. DNeKTpoABUrareseM uepe3 peZlyKTop Ha X0[0BOM KaTOK, KaTSLIUKCS 110 penbCy.

3. OnekTpoaBuraTesnieM Ha ()PUKLIMOHHBIN ITPUBOJ,.

4. DneKTpoJBUraTesieM uepe3 LIEeCTePHIO Ha 3y0UaThiii CEeKTOP.

10. KakoMy MOMEeHTY COOTBeTCTBYeT KpUTHYeCKasl TOUKa Ha KPUBOM MpoLecca CryljeHus ?
1. CBob60IHOMY OCaXK/I€HHUIO YaCTHI].

2. CTeCHeHHOMY OCaXX[IeHHUIO YaCTUL].

3. OKOHUaTe/IbHOMY C’KaTUIO OCajKa.

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

11. B npouecce 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. OtpeneHye XUAKOCTU OT TBEpPZAOro MaTeprasia IIpy HellpepbIBHOM IepeMellleHUH MaTepyraa
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 — AByx(asHoe
[IBIDKEHHe KUJKOCTH U BO3ZyXa.

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

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

1. [ns npepynpexxjeHus ronajanus ¢GpuibTpara B BaKyyM-Hacoc.

2.1nsi cbopa usbTpaTa.

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

4. 114 cTtekaHus (puabTpaTa B TUApPO3aTBOP.

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

1. CBobojHast rpaBUTALIMOHHASI.



2. KanuispHasi.

3.I'urpockornueckas.

4. Xumuueckas.

15. OTnuunTenbHONM 0C00@HHOCTHIO KOHTAaKTHOM CYILKHU SIBJISIETCS:

1. Ternnio nepefjaeTcs OT areHTa CyLUKW MaTepyaiy IIPA HeIoCpeACTBeHHOM CONPUKOCHOBEHHH.
2.Teru1o nepefiaeTcst MaTepuasly OT ropsiueli MOBEPXHOCTU NPU HEMOCPeJ,CTBEHHOM KOHTAKTe C
MaTepraoM.

3. Tenyio nepesaetcsi MaTeprany MH(GPAKpPACHBIMU JlyuaMH OT 3J1IeKTPOJIaMITbl U/IM HarpeThIX
V3/Ty4aroluX NOBEPXHOCTEH.

4. Terio nepefiaeTcst MaTepuasy TOKaMy BbICOKOM YaCTOTHI.

BapuantNe4
. K 06BOo/IHEHHBIM OTHOCSTCS TIPOAIYKTBI C CO/IEP>)KaHUEM BJlary:
. He menee 40%
.01 15%
. Ot 510 15%
. He 6onee 5%
. XuMHueckas Bjara:
. B miporieccax 06e3Bo>kuBaHuUs He y1asieTCst
. Yansietcsi B IpoLjeccax CyILIKd
. Ypansietcs B iporjeccax huabTpOBaHUS
. Yansietcsi B IpoLiecce JpeHUpOBaHUs
. KanmunnisipHast Biara mo cBoeu rnpupo/e sIBJISeTCS:
. Mexanuueckoi
. XUMUUEeCKOU
. PU3UKO—XMMHYECKOU
. DU3UKO-MeXaHUUeCKOU
. Monekybl Kakoi Bjiaru o6s1aziatoT HarboJsiee CTPOTOM oprieHTaLKel JUMosieil OTHOCUTE/IbHO
MOBEPXHOCTU TBEPZOro Tesa?
. Afre3roHHoOM
. CBOOO/IHOM rpaBUTAIIMOHHOM
. [IpouHOCBsI3aHHOM
. 'mrpockonmyeckou
. [lpeHripoBaHye B IMHAMUUYECKHX YCIOBUSX MPOUCXO/IHT:
. B bynkepax
. Ha IpeHakHbIX CcKiazax
. Ha rpoxorax
. Ha xoHBetiepax
. [1ns1 CHYKeHUsI BBICOTHI KalW/UISIPHOTO TIOA/beéMa JKUIKOCTH Heo0X0iuMO, UTOOBI 1oCTe b
cocrosiia:
1. I3 MesIKux yacTuLy
2. VI3 KpynHbIX YaCTHL]
3. 13 yacTui] KPYITHOCTBIO, paBHOW KPYITHOCTH 00€3BOXKMBAEMOT0 MaTepHrasia
4. V13 yacTul] HAMHOTO MeJibue 00e3B0KMBaeMOro MaTepuara
7. llenbto CryiieHus Kak orepanyy 00e3B0)KUBaHUS SBJISIETCS:
1. ITonyuyeHue cMBa C MUHMMAaAbHOM KOHLIEHTpaL[el TBep/bIX YaCTHL]
2. [TosyyeHue Cry1eHHOr0 NPOAYKTa, C MAKCUMAa/IbHO BO3MOKHOW KOHL|eHTpaLen TBepou
(a3bl
3. Pa3geneHnie KpyrHbIX ¥ MeJIKUX YaCTUL] B BOAHOU cpefie
4. [TonyyeHre MPOAYKTa C MUHUMA/IbHBIM COZlep>KaHUeM BJlaru.
8. Kakue n3MeHeHUs CryIjaeMOM ITyJTbIThI SIBJISIFOTCST OOIIMMU /17151 KOAryJ/ISLAN U (DIOKYIALAN?
1. TloBbIlIeHYe arperaTMBHOM YCTOMUMBOCTU

AR WNRFRWRANWNRPEPRPFNRAWNRRE

AR WNRFRUITRA WN P~



2. IloBblIeHUe 3aps/a NOBEPXHOCTU YaCTHUL]

3. CHmKeHMe ruipodoOHOCTH TTOBEPXHOCTH YaCTHI]

4. CHWKeHue arperaTUBHOW yCTOMYUBOCTH

9. Kak ocCy11[eCTB/IsieTCS OTBOJ, [TeCKOB U3 CI'yCTUTesel 60/bIIoro AruaMmeTpa?

1. InadparMoBbIMU HacoCaMH, OTKauMBarOIIMMH TIeCKU U3 Pasrpy304YHON BOPOHKHU

2. [TecKOBBIMM HaCcOCaMH, TIO/|COeJUHEHHBIMU K Pa3rpy30UHOU BOPOHKE

3. ITecku cryckaroTcs B 3ymIig), a 13 3ymriha 0TKaUMBarOTCsl IECKOBBIMU HaCOCaMH

4. CudonHamu 3a cueT U30BITOYHOTO JIaB/IeHUsI Ha BXo/ie B CU(OH

10. Kakoe BusiHMe OKa3bIBaeT COJlepyKaHue TBepJOro B UCXOHOW CYCIIeH3MH Ha IpoLiecc
CryLeHus?

1. Tlpu noBBIIIEHNN COZleP’KaHUS TBEPZOT0 YBe/INYUBaeTC sl IPOU3BOAUTEIBHOCTHIO 110
CTYLL|eHHOMY IIPOJAYKTY

2. I1py NOHWXKeHNY CoZeprKaHusl TBEPOro YMeHbIIIaeTCsl CKOPOCTb OCaK/IeHUs YaCTuLl, U
TBep/ast (pa3a BbIHOCUTCS B C/TUB

3. IIpy noBBILLIEHNH COZepKaHusl TBepZOoro YBeJTMUMBAeTCsl CKOPOCTb OCaXK/€HUS TBEP/bIX
4yacTuLl, ¥ TBepZas (a3a BEIHOCUTCS B C/IUB

4. He oka3sbIBaeT B/IUAHUSA

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

1. 3a cueT NpOXOXKAEHUS KUAKOCTH Yepe3 IIOPUCTYIO NTeperoposKy MoJ LeucTBUeM
L[eHTPOOEKHOU CHTBI

2. 3a cueT OTKauMBaHMs BO3/jyXa C BHYTPeHHel CTOPOHHI (prbTpaLiyeli meperoposKu

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

4. 3a cueT THAPOCTATHUECKOTO JJaB/IeHUs CTO/I0a GUIBTPYEeMOH KHUIKOCTH

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

1. CBoOopiHast rpaBUTALMOHHAS BjIara

2. AaresvoHHas Biara

3. ['urpockonuyeckas Biara

4. KanuuisgpHast Biara

13. Ha3HaueHue pecrBepa B cxeMe (PUIbTPOBAIbHON YCTaHOBKe?

1. Ins oTKauky ¢punbTpaTa

2. [11s co3paHus BakyyMa B cucTeMe

3. 1151 pa3penieHust BOJO-BO3/YIIHOM CMeCcH Ha (GUIbTPAT U BO3yX U MOJAep KaHUs
TIOCTOSTHHOT'O pa3pe)XeHusl B CUCTeMe

4. 111 OTAYBKU 0CaJiKa C TOBEPXHOCTU (PUIbTPOTKAHU

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

2. Pon<Py, 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? MOBepPXHOCTH CYIIMILHOTO MaTepyasa B eJMHULYy BPeMEeHH
3. Macca Biary, ucrapsiemoii ¢ 1 M* cyimibHoro 6apabana B eIMHHUILY BpEMeH!

4. Macca Bo/siHOTO Tiapa Npuxo/siiascs Ha 1 Kr abCcoJIoTHO CyXoro Bo3zyxa

JomawHue 3ad0auu



K Teme «IloKa3aTe/im B/1arocopepxaHus»

1. TIpuroToBuTs 1 J1 MMyJIBIBI IPU COZl€P’KAHMY TBEPAOr0o B myJsble 60% ¥ MI0OTHOCTH TBEpAOH
da3er 3000 Kr/m°. PaccunTaTh Maccy HaBeCKH, 00beM BO/bI M TUIOTHOCTD [TOTyUeHHOM My JIbITBL.

2.B cycnensun copepxurcs 36% Tteepgoro. InotHocTh TBepzoi (asel coctasiseT 4,3 r/cm>,
Oripe/ie/ITh TUIOTHOCTh TaKOM TyJIBbITbI, MacCy 12 M> MyJIbIibl, MACCy HaBeCKH, 06HeM BO/IbI.

3.lns n1abopaTOpPHBIX HCIBITaHWI HEO6XOAMMO MPUrOTOBUTL 15 M? cycneHsuu mpu
coziepkaHuu TBepoi (asel B Heit 20%. IlnotHOCTE TBepzoi ¢asbl 2200 Kr/m>. Paccumrarth
MacCy HaBeCKH, 00beM BOZBI AJIsl IPUTOTOBJIEHUsT CyCIIeH3HH, ee TUIOTHOCTb. PaccumtaTth Maccy
2 11 TaKOM CYCITeH3UU.

4.B cycriensun coziepxutcst 35% Teepzoro. IT1oTHOCTL TBepzoi ¢asel 3,8 1/m°. PaccuutaTh
TUIOTHOCTh CYCITeH3WH, MacCy HaBeCKH [yisi MpuroTosienusi 330 M> Takoil cycrieH3uu, o6bem
BOJIBI.

5. I1pUrotToBuTE 2 /1 MyAbIIbI IPU COAEPKaHUU TBEpAOro B IyJibiie 45% U MJIOTHOCTU TBEPJOU
dasel 4200 kr/m*. PaccunTath Maccy HaBeCKH, 00beM BOJbI U IVIOTHOCTD IOTyUEHHOM My J/IbIThI

6.B paguanbHeil crycruTens nocrymaer 400 M/4 mynblbl ¢ cofepykaHueM TBepaoro 8%.
[lnotHOCTH TBEpO# (asbl 3200 kr/m’. ComepskaHue TBEpPOro B reckax 55%. Paccuntats 06bem
CJIMBa U TIJIOTHOCTD T1ecKoB. [TotepsiMu TBepioro npeHebpeub.

7.Ha crymenue nioctynaer 500 M*/4 MyJibIibl C pasKwKeHHeM paBHbIM 3. [TI0THOCTH TBEpPOi
dasbr 2800 kr/m®. Beixog, cryiedHoro npogykta 90%, cojepskaHue TBepAOro B CrYLIEHHOM
npoaykTe 63%. Paccuutath 00beM C/iBa, 00beM BOJpBI, YXOASIEH C TleCKaMH, TJIOTHOCTh
CTYLL|eHHOT0 TIPOJyKTa, MacCy BJIa’KHBIX I1eCKOB.

8.Ha cryienue rocrymnaeT myJ/bia C IJIOTHOCTbIO TBepAoi (asbl 3800 Kr/M® B KoluuecTse
150 1/u (cyxast Mmacca). PamxikeHue cycrieH3uu 5. Paccuutats 00beM BOAbI, yAassieMOi B CJ/IUB,;
00BeM BOJIbI, YXO/SIIIEH C IeCKaMH, eCJId TIVIOTHOCTb CIYLeHHOro rpoAykTa 1900 kr/m?.

9. Ha BakyyM-(bubTp NMOCTyNarOT NMECKU CTYCTUTEs € cofepkanueM TBepzoro 50% , Harpyska
o TBepgoMy 18 T/4. OnpezsieTh 06BEM BOABI, yAanseMol ¢ GUIbTPATOM, eC/ii KeK (GumbTpa
r“MeeT BJIaXKHOCTb 12%, a moTepy TBepZAOro C PUIbTPATOM COCTaBJsIOT 1,5%.

10. Ha mpecc-punbTp TOCTyMaeT CryljeHHbId MPOAYKT OTCTOMHMKA C COZep>KaHheM
TBeporo 25% B Kommuectse 80 m*/u. [In0THOCTL TBepo# (hasel paBHa 2600 Kr/m>. PaccunraTh
o0beM ¢unbTpaTa ¥ 00bEM BOJIbI B KEKe, eC/TM KeK cofiepxut 18% Bnaru. [ToTepsimu TBep0TO C
¢unbTpaToM rpeHebpeys.

11. Ha ¢unbrpoBanue moctymaer 250 M*/d4 CyClieH3WM C COJep)KaHHeM TBepAoro 58%.
[LnoTHOCTE TBepAo# daser 4000 Kr/m°. PaccuMraTh MartepuabHBIM GasaHC Tporiecca, eciu
BMOXHOCTE Keka 10%. Ilorepsmu TBepporo c ¢uibTpaToM mpeHeOpeub. OripeaenuTsb
HeobXoqUMYI0 TIoIaLbL (pUILTpoBaHus, eci q =200 Kr/m*-u.

K Teme «Pacuet crycrurenen»

1.Ha crymenue nocrynaer 150 M4 mynelel ¢ copepkaHueM TBepaoro 8%. Il1oTHOCTD
tBepgoii (asel 3000 Kr/m°. PaccuvraTh AuUaMeTp CTYCTUTENIS, €CAM YaAelbHas IUIOIaghb
cryiienust 14,4 M*-u/T.

2. OnpesienmUTh HEOOXOJUMYIO TIIOMIAZb CI'YILIEHHs], eC/T pa3XiKeHre UCXOIHOU MyJ/iblibl 13, a
pasXWwkKeHue CryLieHHOro rnpoaykra 2. CKOpoCTb ocakJeHUs yactul] TBepzgoro 0,5 cM/muH, a
TIPOU3BOUTENIBHOCTD CIyCTUTeJIsA 110 TBepAoMy 100 T/4.

3.Ha crymenue mnocrynaer 240 m*/u myselbl ¢ cofepkanueM TBepgoro 10%. ITIoTHOCTB
TBepAoi (asbl 3,2 r/cM’. Paccuwrtarth HeOOXOAWUMYIO IUIOI[A[b CrYIEHWs, eCId yZelbHas
iomiaze crymenus 0,28 m*cyT/T.

4. PaccunTaTth ru/ipaB/MuecKyr0 KPYITHOCTh 3ePeH B3BeCH B YCJIOBUSX CBOOOHOTO OCaXKAEHUs,
eC/I SKBUBAJIEHTHBINM UaMeTp YacTUI| 35 MKM, a IJIOTHOCTh OcaXkjaeMbIx yactui] 3000 Kr/m>,

5.PaccunTath pasMep OCeJaroIIUX 3epeH IJIOTHOCTHI0 2,8 I/cM®, ecv MX TMpaB/IMuecKas
KPYITHOCTB B YCJIOBUSIX CBOOOZHOTO OCaXJeHus cocTaBssieT 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
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[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.
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[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

TIPOU3BO/CTB
3HaThb - TIDUHLIUITBI aBTOMAaTH3aliu 3agaum:
TPOM3BO/ICTBEHHBIX TPOL[ECCOB; 1. B cycrensun copepxutca 35% TtBepzoro. IlnotHoCTs, TBepaoi ¢asel 3,8 T1/M°.
- paboTy U peryimpoBKy 000py/j0BaHUsI. PaccuuTarh IIOTHOCTb CYCIIEH3WM, MacCy HaBeCKd s TpurotosieHds 330 M® Takoi
CyCrieH3uH, 00beM BOJIBI.
2. IlpuroToBuThE 2 11 MynablObl NPUA COJEP)XaHUU TBepPAOro B myJiblie 45% U IIJIOTHOCTH
TBepAoi asel 4200 kr/m°. PaccumTaTh MacCy HaBeCKH, 00beM BOALI U IJIOTHOCTh
T0JIyYeHHOU MyJIbIIbl
3. B paguanbHbli cryctures noctyrnaer 400 M>/4 My/iblibl C COepyKaHueM TBeporo 8%.
ITnotHOCTL TBepAoi ¢asbl 3200 kr/m>. CozepikaHue TBEpAOro B meckax 55%. Paccuurarh
00beM C/T1MBa U MJIOTHOCTh MEeCKOB. [ToTepsiMM TBEP[0T0 TTpeHeOpeys.
YMmeTb - 33/1aBaTh HeOOXOJUMbIe TTapaMeTpPhbl 3ajaum:
TeXHOJIOTUYeCKOT0 TPOLeCCa; 1. B paguanbHblii cryctuteb noctymnaer 400 M>/4 MyJbIbl C COflepyKaHHeM TBeporo 8%.
- paboTaTh B MPOrpaMMHBIX KOMITJIEKCAX [InoTHOCTHL TBepzoi ¢asbl 3200 kr/m®. CogepskaHue TBepAOro B neckax 55%. PaccuuraThb
Autocad u Kommac; 00BeM C/TMBa ¥ TUVIOTHOCTH TIeCKOB. [ToTepsiMu TBepOTo NpeHeOpeyb.
- 0O6pabaThIBaTh pe3y/IbTaThl IKCIIEPUMEHTOB U 2.Ha crymenue nocrynaer 500 M*/u My/abhbl C pasKwKeHWeM paBHBIM 3. I1JI0THOCTE
aHa/IM30B PaboThl habpUKH. 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 cryienue mocTymaer myJblia ¢ IIOTHOCTLIO TBepoi (asbl 3800 Kr/M® B Ko/lMuecTBe
150 1/u (cyxast macca). PamkikeHue cycrieH3uu 5. Paccuntath 00beM BOABI, yAaasieMOil B
cnuB; 06BeM BOJIbI, YXO/SIIeN ¢ MmeckaMu, ecyid TUIOTHOCTh CrylijeHHoro mpoaykra 1900 kr/
M,
Bnapets - OCHOBHOM T€PMHWHOJIOTHEN KYypCa; BapuaHThI KOHTPOJIbHOM Pa0doThI N0 pa3jeny «O0e3B0)XKHMBaHHe MPOYKTOB

- HaBbIKAMU PabOThI B IPOTPAMMHBIX

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. TlpuBeguTe KOHCTPYKIMIO W TIPUHLMN pabOThl JIMCKOBOTO BaKyyM-(QUIbTpA.
[TepeuniciuTe JOCTOMHCTBA U HEAOCTATKU KOHCTPYKILIMH.

BapuaHr 2

1. /[laliTe XapaKTepUCTUKY aicopOMpoBaHHOM Biard. Ha Kakue BU/bI OHA TIOZPa3/iesisieTcst
?

2. Packpoiite BausiHMe (U3UKO-XUMHUUYECKOTO COCTOSTHMSI TIOBEPXHOCTH TBEpAOro Ha
BJIar0y/1ep>KUBAOIYI0 CIIOCOOHOCTD TIPOJYKTOB 00OTaIlleHusl.

3. OrmuimTe TiporjecC 00e3BOKMBAaHUSI HAa TPOXOTax. YKakuTe 00/1acTb TPUMEHEHHS
Tiporiecca; Kakas Bjara yZaaseTrcs U3 Marepuasa.

5. IlpuBeaWTe KOHCTPYKLMIO W TPUHLUWIN PabOThI  pafiMasbHOTO  CTYCTUTENST C
LIeHTPa/IbHbIM MIPUBO/OM. [TepeuncivTe JOCTOMHCTBA U HEJJOCTaTKU KOHCTPYKLIUM.




0) Ilopsapok mnpoBejeHHs NPOMEXYTOYHOM aTTeCTalUH, II0Ka3aTeJlM M KpHUTepHH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTeCTalys 10 AUCIUILUTHHe «BcrmoMoraTe/ibHbie MPOIecChl» BKIIOYAET
TeopeTHUeCKre BOIMPOCHI, TI03BOJISIOLME OLIeHUTh YPOBEHb YCBOEHUsT 00YUarOLUMUCS 3HaHUM, U
NpaKTUYeCcKye 3a/laHus, BbISB/SIOIIME CTeleHb C(OPMUPOBAHHOCTH YMEHWW U BaJleHuH,
MPOBOJUTCS B (DOpMe SK3aMeHa.

OK3aMeH MO0 JIaHHOW AWCLUIUIMHE TPOBOJAWTCS B YCTHOM (pOpMe MO 3K3aMeHallOHHBIM
Ouneram, KaXAblii U3 KOTOPBIX BK/IIOUaeT 2 TeOpeTHuUeCcKMX BOIPOCAa M OJHO TMpaKTUuecKoe
3ajlaHue.

IToka3aTenu U KPpUTepPUH OLleHNBAaHUA YK3aMeHa:

— Ha OLIEHKY «0T/IMYHO» (5 0anioB) — 00yUarOLIUICS JeMOHCTPUPYET BBICOKHM yPOBEHb
c(OpMUPOBAHHOCTH KOMIIeTEHL[MM, BCECTOPOHHee, CHCTeMaTHueckoe U TyOoKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIOJHSIET TIPAKTUUYECKHWe 3aflaHusi, CBOOO/IHO OMepupyeT
3HaHWSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TOBBILIEHHOM CJI0)KHOCTH.

— Ha OLIeHKYy «xopomo» (4 Oanna) — oOyvaromuics eMOHCTPUPYET CPeJHWA ypOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHLIUI: OCHOBHBbIE 3HAHWS, YMEHUS OCBOEHbI, HO [IOMYCKAalOTCA
He3HauuTe/lbHble OIMOKY, HeTOYHOCTH, 3aTpyJHEeHHs TPU aHAJUTHYeCKHUX Oreparysx,
repeHoce 3HaHUU YU yMEeHUW Ha HOBble, HeCTaHJApPTHbIE CUTYaLUH.

— Ha OIEHKY «YAOBJIETBOPUTENbHO» (3 0Oamma) — OOyYarOl[Uiics /1eMOHCTPUDPYeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTM KOMIIETEHLIWI: B XOZ€ KOHTPOJIbHBIX MEepOIPUSITUN
JIOTYCKAlOTCsl OIIMOKH, TIPOSIBISIETCSI OTCYTCTBHE OT/e/IbHBIX 3HAHWM, YMEeHWUM, HaBBIKOB,
o0yyuaroIuiicsT UCIbITbIBAeT 3HAUYMTesIbHble 3aTPy[JHEHUs TPU OINepHpOBaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU KX [TePeHOCe Ha HOBble CUTYaLMU.

— Ha OL|eHKY «HeYyAOB/IeTBOPUTe/IbHO» (2 0Oamma) — oOyuaromuyicsi [1eMOHCTpUpPYeT
3HaHUs1 He Oosee 20% TeEOpeTUUYECKOTO MaTepuasna, JOIMyCKaeT CyIleCTBeHHble OLIMOKH, He
MO>KeT TM0Ka3aTh UHTe/UIeKTyasbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.

— Ha OIIeHKY «HeyAOBJIeTBOpPHTebHO» (1 Oamn) — obydaromuiics He MOXKeT TOKa3aTb
3HAaHUsI Ha YPOBHE BOCIPOM3Be/leHUsI U O0ObsicHeHUsi MH(OpMAal[UM, He MOKeT I10Ka3aTh
VHTe//IeKTYya/IbHble HaBbIKU pellleHHs] MPOCThIX 3a/au.

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

a) OcHoBHas 1MTEeparypa:

1. AspoxuH, B. M. OcHoBBI oboraitieHust Mosie3HbIX UCKOTIaeMbIX : yueOHUK : B 2 Tomax / B. M.
ABpoxuH. — 4-e u3f., crep. — Mocksa : ['opHast kaura, 2018 — Towm 1 : OboraturensHbie
nipotieccbl — 2018. — 420 c. -PexxuM foctyma : https://e.lanbook.com/book/134944

2. Topsnosa, O. E. O6e3Box1rBaHMe TIPOAYKTOB oborairjeHnst 1 000pOTHOe BOJ0CHaOKeHHe

oboratuTe/bHLIX (habpuK : yue6HOoe rocobue / O. E. I'opsiosa, H. H. Opexosa ; MI'TY. -
Marnuroropck : MI'TY, 2017. - 1 anekTpoH. ont. guck (CD-ROM). - 3ar. ¢ TUTYy/1.
skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true (gaTa obpareHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/1eKTPOHHbIN. - CBeZieHUs JOCTYITHBI Takke Ha CD-
ROM.

0) lono/THUTE IbHASA JINTepaTypa:

1. A6pamos, A.A. TexHosnorus nepepaboTKu 1 oborailjeHust py/i LIBeTHBIX MeTa/lioB: YueOHoe
nocobue B 2 kH. T.3. Kuura 1. PygonoaroroBka u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn
pyZpb! [DnekTpoHHbIN pecypc].— M.: U3n-Bo «['opHas kHura», 2005. —575 c.— ISBN 5-7418-
0346-8. — Pexxum poctyna: http:/e.lanbook.com/books/.

2. TManymmH, HO.JI. BcriomoratenbHble —Tipoijecchl  oborareHus. KoHCMeKT — eKiuid
[DnexkTpoHHbId pecypc]. — [onenk, HonHTY, 2008. - 92 c.— Pexum pjocrymna:
http:/www.twirpx.com/file/455160/



https://e.lanbook.com/book/134944
http://www.twirpx.com/file/455160/
http://e.lanbook.com/books/

T'opnoBa O.E., OpexoBa H.H BcromoraresnsHble mporjecchl 00OramieHusi I0Je3HbIX
HcKoraeMbix: yue6. mocobue. MaruuTtoropck: M3a-Bo MarHMTOropcK. roc. TexH. yH-Ta WM.
I''1. Hocoga, 2016.- 219 c.

. Hasumko, E.W. KoHcrekt nekuuii mo kypcy OG6e3BoxuBaHWe TPOAYKTOB obOorarieHus
[DnexkTpoHHbld pecypc]. - JouHTY, Honenxk - 2008. — 106 c. — Pexum pocryna:
http://www.twirpx.com/file/647547/

. Uyszos, I'.T'. XBoCTOXpaHW/IMII[A ¥ OYMCTKA CTOYHBIX BOJ [Tekct]: yuebGHOe mocobue ass
By30B.-EkaTepun0Oypr: N3a-so YITY, 2005.-231 c.- ISBN 5-8019-0084-5.

. I'mpgpaBnmuueckoe cknagupoBanre xBocToB oboramenusi [Tekcr]: CrpaBounuk /B.J.
Kubwupes, I'.A. Patinss, I'.'T. Ca3zoHoB. — M.: Hezpa, 1991. — 192 c.

. Pymenko, K.I. OO6ecnbpuiBaHue ¥ TbUley/laBlAvBaHWe TIpu 00paboOTKe TIOMe3HBIX
uckoraembix [Tekct] / K.I'. Pygenko, A.B. KanmbikoB.— M.: Hezpa, 1987. — 263 c.

. bBaranoros, A.M1. BogoBo3gyiiHoe x035icTBO oboratuTenbHbIX ¢abpuk [Tekct]: yue6HOe
riocobue 1151 By30B. — M.: Hezpa, 1984.- 295 c.

. Ilepuognueckune w3ganusi: "Oboraujenve pyx", pedepatvBHbIA XypHan "T'opHoe feno",
"T"opHbIii )KypHan'", "T'opHbIH KypHasl. MI3BecTusi BBICIIUX YUeOHbIX 3aBeJjeHUi "

B) Metojuueckue yKasaHuA:
I'opnoBa O.E. Metoanyeckue yka3aHuss K JabopaTopHbIM paboTaM 10 AWCHUIUIAHE

«BcriomoraresibHbIe TIpOL[eCChI» s 00yuaromuxcs no crenpanbHoctu 130405.65 Bcex dopm
00yuenust.- Maruutoropck: M3a-Bo MarauTtoropck. roc. Texs. yH-ta uM. I'.J1. Hocoga, 2015.-
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r ) IlporpammMHoe o6ecieuenue u VIHTepHeT-pecypchbl:

Haumenosanwue 110 Ne moroBopa CpOK fierCTBUe JIULIEH3UU
MS Windows 7 O-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 0eccpouHo
77ip cBOOOZIHO pacripocTpaHsieMoe | 6ecCpoyHO

. http://www.giab-online.ru/ OnekTpoHHass Bepcusi >KypHana I['OpHbIi WH(POPMALIMOHHO-
aHa/IMTHUeCKUi OrosieTeHb (HayuHO-TexHU4YecKuit xypHan) [ MAB.

. http://www.miningexpo.ru/ I'opHOTIpOMBIL/IeHHBIH 1TopTan Poccrun

. http://www.geoinform.ru/ WubopmallioHHO-U3aTe/TbCKU  1IeHTp 110 TeOoJoTMM U
He/IpONo/Ib30BaHNI MUHUCTep-CTBA IPUPOJHBIX pecypcoB M 3KoJsiornu Poccuiickoin
®epnepauyu - OO0 «'EOH-®OPMMAPK»

. http://rudmet.ru/ WM3patenbckuii gom «Pyga u Metannbsl»  ExxeHesnenbHOe HOBOCTHOe
sneKTpoHHOe u3zanue "Ore&Metals Weekly

. Caritsl NpOX3BOJUTEeN

00oraTuTe/ILHOro O60py,£[0BaHI/IH www.metso.com.,

www.flsmidth.com., www.outotec.com.

. lHdopmMaliMoHHO-aHanMTUUeCcKui 1jeHTp «MuHepan» - http://www.mineral.ru/

. ndpopmaruonHasi cuctema «EguHOe OKHO [ocTyra K oOpa3oBaTe/bHBIM pecypcam»,
OO6pa3oBaHue B 00/1aCTU TEXHUKH U TeXHOJIOTHH, ['opHoe fesio. — URL: http:/window.edu.ru/
catalog/resources?p rubr=2.2.75.5 .

. MexayHaposHasi CrHpaBOYHasi CHUCTeMa SKOHOMMYECKHWX COOOIIeHWid ¥ OTpacjeBOM
aHa/IMTUKW Cpe/iCTB MaccoBou uH¢popMaumu polpred («ITonmpen»), oTpacib «MeTamiyprus,
ropHoe fienio B P® u 3a pybexxom». — URL: http://metal.polpred.com/ .

. Hayunas snekrponHasi 6ubmoreka: https://elibrary.ru/project risc.asp.
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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
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http://www.twirpx.com/file/647547/

10.  TlouckoBas  cucrema Axajgemusi  Google  (Google  Scholar). -  URL:
https://scholar.google.ru/ .

9. MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIHIUTHHBI
MaTepuranbHO-TeXHHYeCKoe obecrieueHre AUCIUIIMHBI BK/IIOUAET:

Tun 1 Ha3BaHUe ayIUTOPUH OcHaleHue ayJuTOpun

JleK1JMOHHas ayJUTOPUs MynbTrMeviiHble CpefiCTBa XpaHeHus], repejaud U
T1ipe/iCTaB/IeHHsl MH(OpMaLX

Jlaboparopusi BCrIoMoraTe/TbHbIX 1. JTabopaTopHasi yCcTaHOBKa /i/Isl U3yUeHHs] KWHeTHKH
niporjeccos (ayza. 10) CTyILIeHHSI.

2. JlaboparopHasi BaKyyM-(H/IbTpOBaIbHasi yCTaHOBKA C
MIOBOPOTHOM BOPOHKOM.

3. JlaboparopHasi BaKyyM-(H/IbTpOBaIbHas yCTaHOBKA
JJ11 Onpe/ie/ieHrsl KOHCTaHT (PU/IbTPOBaHUSI.

4. JJabopatopHast ycTaHOBKa OapabaHHOTO BakyyM-
¢unbTpa.

5. Becbl TexHUUECKHE.

KommbroTepHbIit Kiacc [TepcoHanbHble KoMMbIOTepHI ¢ maketom MS Office, ¢
BBIXO/IOM B IHTEPHET U C ZIOCTYTIOM B 3JIEKTPOHHYO
MH(OPMaLIMOHHO-06pa30BaTe/IbHYI Cpefly
YHUBEPCHUTETA

Ayauropuu ajis camocTosTe/bHOM | [TepcoHanbHBIe KOMIIBIOTEPHI C TakeToM MS Office,
paboThI: KOMIBIOTEPHBIE K/IACChl; | BBIXOJIOM B VIHTEPHET U C ZIOCTYIIOM B 3JIEKTPOHHYIO

YMTa/IbHBIE 3a/TbI OMOIHOTEKH MHGOPMaI[MOHHO-00pa30BaTeIbHYIO0 Cpezy
YHUBEPCHUTETA

[MomeliieHye [i7ist XpaHEHUS U CreniaXkul [ijis XpaHeHUs1 yueOHO-Har IS THBIX TT0COOUH U

NPOdU/IaKTHUECKOTO yueOHO-MeTOJUUECKOU JJOKYMEeHTal[|H.

00c/y>KUBaHUS yueOHOTO
000py/I0BaHUsI
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