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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:

CTpyKTYypHbIi
3/1IeMEeHT [TnaHupyemble pe3y/bTaTbl 00yUYeHUs
KOMIIeTeHINU
IMK-4
['OTOBHOCTh OCYIIECTB/ISTh TEXHUUECKOe PYKOBO/ICTBO TOPHBIMU M B3DPBIBHBIMU paboTamu
MpU  IKCIUTyaTallAOHHOW  pa3BefKe, MJ00blue TBEPABIX TIOJE3HBIX  HMCKOIAEMBbIX,
CTPOUTE/IbCTBE W IKCIUTyaTal[dH TI0[j3eMHBIX OOBEKTOB, HETOCPeACTBEHHO YIIPaBJISTh
MpOIIeCCaMu Ha MPOW3BOZCTBEHHBIX 00BEKTaX, B TOM UHC/I€ B YCJIOBUSX UpPe3BbIYAHBIX
CUTYalUi
3Hamb: - CTPYKTYPY ¥ B3aUMOCBSI3M KOMIUIEKCOB T10 /100b14e, riepepaboTke
1 00OraieH’I0 TIOe3HbIX HCKOMaeMbIX M MX (YHKLMOHATbHOEe
Ha3HaueHUe;
- TEXHOJIOTMIA TOPHBIX U B3PBIBHBIX PabOT TpHU 3KCILTyaTallMOHHOM
pa3Besike,  n00OblUue  TBEpPABIX  TIOJE3HBIX  HMCKOIAEeMbIX,
CTPOUTEJIbCTBE M IKCIUTyaTal[|H M0/I3eMHBIX 00bEeKTOB
Ymemb: - OCYIeCTB/ISITh ~TEXHUUECKOE DPYKOBOJCTBO TOPHBIMH U
B3DBIBHBIMM pab0TaMu TIPU 3KCIUTyaTallMOHHOMN pa3Beke, 100bIue
TBEP/IbIX TOJIE3HBIX UCKOIAEMbIX, CTPOUTEILCTBE W IKCILTyaTaldd
T10/13eMHBIX 00BEKTOB,
- ymOpaB/sSThb TIPOIlecCCaMM Ha TPOM3BOJCTBEHHBIX OOBEKTaxX I10
repepabOTKe T0/1e3HBIX MCKOMAaeMbIX




Baaodemb:

- HaBBIKAMM HETIOCPEe/ICTBEHHOI0 yMpaBJ/ieHHs MPOLieCCaMU TOPHBIX
paboT Ha MPON3BO/ICTBEHHBIX 00BEKTAX;

- OCHOBHBIMM TPUHLIMIAMM TEXHOJIOTUM 3KCILTyaTalMOHHOM
pa3Be/iKU, A00bIYH, TIepepaboTKH TBEP/bIX M0JIe3HBIX UCKOTIaeMbIX,
CTPOUTEJIbCTBA M SKCIUTyaTal[|H MO/I3eMHBIX 00bEeKTOB

ITK-19

['oTOBHOCTH K pa3paboTKe MPOEKTHBIX WHHOBALMOHHBIX PELIeHHH 10 3KCIUTyaTalHuOHHOM
pa3Bezike, [100bIYe, repepabOTKe TBepAbIX T0/Ie3HBIX HCKOTAeMbIX, CTPOUTENbCTBY U
3KCIUTyaTalfy TI0A3eMHBIX 00BHEKTOB

3Hamb:

- COBpPEMEHHbIEe TIPOLIeCChl 00€3BOXKUBAHMS ¥ 00€CITbI/TMBAHUS
MUHepaJIbHBIX MPOJYKTOB 000Tall|eHus],

- TIPOLIECCHI TTbIIey/IaBIMBaHUs Ha 000raTUTeTbHBIX (habpHKax;

- TIPOL[ECChI TH/IPAB/IMYECKOTO TPAHCIIOPTUPOBAHUS U
CKJ/IaIMPOBaHMUs OTXO0/[0B 00OOTall|eHus;

- TIPOLIECCHI TPOM3BO/ICTBEHHOTO 00C/TY>KUBaHHSI 000TaTUTETbHBIX
(bhabpuk (BosocHabkeHHe, BO31yX0CHAOKEHHE)

Ymembp:

- yMeThb pa3pabaTbiBaTh MPOEKTHbIe MHHOBAI[MOHHKIE PeIleHUs TI0
repepabOTKe  TBepAbIX  TIONE3HBIX  HMCKOTAeMbIX, BK/HOUast
BCIIOMOTraTe/ibHble TPOLIeCChl W TIPOLIeCChl MPOU3BO/JCTBEHHOTO
00C/Ty>KMBaHUs: BBIOMpaTh W PACCUUTHIBATH TEXHOJOTHUECKHEe
CXeMbI 00€e3BOXKHMBaHUS, obecbITUBaHUS MHHepaIbHbIX
MIPOAIYKTOB, TIbIJIey/IaB/IMBaHUs Ha oboraTWTenbHbIX (abpuKax,
CXeMbl BO/IOCHAO)KeHWsI Ha 0OoraTUTEe/NIbHBIX (abpHuKax, CXeMbl
TU/IPaBJIMUECKOr0 TPAaHCTIOPTUPOBAHUS XBOCTOB oOOoramieHus: u
rapamMeTpbl XBOCTOXPAaHW/IUIL]

Baademb:

- BJaJeThb HaBbIKaM{ pPa3pabOTKU TPOEKTHBIX MHHOBAIJMOHHBIX
pellieHWH 10 TepepaboTKe TBEPAbIX II0JIE3HBIX HCKOIAeMBbIX,
BKJTFOUAst BCTIOMOTaTe/TbHbIe TIPOLIECCHI U TIPOLECCHI
MIPOM3BO/ICTBEHHOTO 00C/Ty)KUBAHUS;

- OCHOBHBIMH METO/JMKAMH 3KCIIEPUMEHTA/TbHOTO OIpe/eeHUs
Pa3/INYHbIX rapaMeTpoB TMIPOLIECCOB 00€e3B0OXKHMBaHUS,
TbI/Iey/IaB/IMBaHNS, BO/IOCHA0O)KeHUS, TU/IPaB/INUYeCKOTr0
TPaHCIIOPTA, HaBbIKaMHU obpaboTku TIOJTyYeHHBIX
9KCIIePUMEHTA/TbHbIX JaHHbIX

- OCHOBHBIMH METOJVMKAaMH Pa3pabOTKU TMPOEKTHBIX PpeIleHui
OT/ie/ieHni 00e3BOKHUBAHUSI Ha 000raTUTe/TbHBIX (habpHKax

[ICK-6.3

CrnocobHOCTh BBIOMpAaTh W PACCUMTBIBATH OCHOBHBIE TEXHOJIOTMUYECKHEe TapaMeTphbl
3¢ (eKTUBHOTO U 3KOJOTHUECKH 0e30MacHOro MpOM3BOACTBA paboT 1o mepepaboTke |
o0orairieHuI0 MUHEepaJbHOTO ChIphbSi HAa OCHOBE 3HAHUU TPHHIUIIOB TMPOEKTUPOBAHMUS
TEXHOJIOTUUECKUX CXeM 000raTUTe/NbHOrO TIPOM3BOJCTBA W BbIOOpAa OCHOBHOTO U
BCITOMOTaTe/IbHOT0 000raTUTE/TbHOTO 000PY/I0BaHHSI

3Hamb:

- OCHOBHBIE TEXHOJIOTUYECKHE MapameTpbl 3(HeKTUBHOTO U
9KOJIOTMUECKH 6€30MacHOro TIPOU3BO/ICTBA paboT 1o repepaboTke
1 000TaIeHUI0 MUHEPATbHOTO ChIPhS;

- TIPUHLIUIIBI IeHCTBUS, YCTPOMCTBO U TeXHUUYECKHe
XapaKTePUCTHUKY armapaToB [yt 00e3B0KMBAaHUSI MUHEPATbHBIX
MIPO/IYKTOB, TIbUIY/IABJIMBAHUS U JI/ISI TIPOLIECCOB
TIPOU3BO/ICTBEHHOTO 00C/TY)KUBaHHUS

Ymembp:

- pacCUMThHIBaTh OCHOBHbIE TlapaMeTpPhbl TEXHOJ/IOTHUH U
oboratuTesibHOr0 060py/10BaHMST; aHATU3UPOBATh YCTOMUMBOCTh
TeXHOJIOTMUeCKOTr0 TIPoLjecca ¥ KaueCTBO BbIMTyCKaeMou




MPO/YKLIK;
- BbIﬁI/IPaTB U pdCCUUTBIBATH H606X0,£[I/IMOG O60py,ELOBaHI/IH AJId
0663B0)KI/IBaHI/IH MUWHEPAJ/IbHBIX IIPOAYKTOB, IIbl/I€Y/1dBJIMBAHNUA, OJIA
rponeccoB MMpoOMU3BOACTBEHHOI'O O6CJ'Iy>KI/IBaHI/IH

Baademb: - MeToJamMHu pacuéTa KauyeCTBEeHHO-KOJMYECTBEHHONW U BOJHO-
1IJTAMOBOU CXeM;

- MeToZiaMu 00OCHOBAHHSI OCHOBHBIX TTAapaMeTPOB U METOUKaMH
pacueTa TeXHOJIOTUUECKOTr0 000pyI0BaHUs JJisi BCIIOMOTaTeTbHbIX
TPOLIeCCOoB

IICK-6.4

CriocobHOCTh pa3pabaThiBaTh U peau30BbIBAaTh MPOEKThI MPOU3BO/CTBA TIPH MepepaboTKe
MHMHEPA/lbHOTO W TEXHOTEHHOTO ChIpbs Ha OCHOBE COBDEMEHHOW MEeTOZO/IOTHH
TIPOEKTUPOBAHMS, PaCCUUTHIBATh TPOU3BOAUTE/NLHOCTE W OTNpPEJeNATh TapaMeTphbl
obopygoBaHusi oboratuTenbHBIX  (habpuK, ¢dopMHpoBaTh TreHepalbHBIA TUIAaH W
KOMIIOHOBOYHBIE pellieHust 000raTUTeNbHbIX (habpukK

3Hamb: - COBpeMeHHble TIPOEKThI TI10 TepepaboTKe MHWHEPaJbHOTO |
TE€XHOTE€HHOTO ChIPbSi U METO/IOIOTUIO UX TIPOEKTHPOBAHUSI;

- MeTOJWKMA pacueTa TPOU3BOAUTENBHOCTH 00OTaTUTeNbHON
(habpuku U OT/IeNTHHBIX ee 1[eXO0B;

- MeTOJWK{ Ofpe/ie/ieHHs] TapaMeTpoB 00OpyJoBaHUS /ISt
BCIIOMOTaTe/IbHBIX TIPOIL[eCcCOB Ha 060raTuTe/IbHBIX (habpukax

Ymemb: - paspabareiBaTh W peanr30BBIBaTb TPOEKTHI IMPOM3BOZCTBA 10
repepab0OTKe MHHEPA/IbHOTO W TEXHOTEHHOTO ChIPbs Ha OCHOBE
COBpPeMeHHOW MeTOZ0/I0rMY IPOeKTHPOBaHUS;

- paccuuThIBaTh IPOM3BOJUTE/LHOCTb U OIpefensTh [apameTphl

obopyoBaHus JUTST TIPOLIECCOB 00e3BOXKHBaHUS,
TbI/Iey /IaB/IMBaHUS, BO3/1yXOCHa0XXeHwUs, BO/IOCHAOXKeHUS,
T'UPABIMYECKOT0 TPaHCIIOpTa

Bnadems: - TpUHUUNaMu  (OPMUDOBAHMSI TeHEpaJibHOrO IlaHa M

KOMITOHOBOUHBIMH peIleHHsIMA 000raTUTeTbHbIX (abpuK;
- OCHOBAMM  COBPEMEHHBIX  METOZIOB  TPOEKTHPOBAHUS
oboratuTe/IbHBIX (habpUK

[1CK-6.5
TOTOBHOCTBIO TIPUMEHSITh COBpeMeHHbIe WH(OPMaIIMOHHBIE TeXHOJIOTUH,
aBTOMaTU3UPOBAHHbIE CUCTEMbI ITPOEKTUPOBaHHUsI 000raTUTe/IbHBIX TIPOU3BO/ICTB
3Hamb: - TIPUHIUTIBI aBTOMATU3ALIMH TIPOU3BO/ICTBEHHBIX MPOLIECCOB;
- paboTy U pPeryyMpoBKYy 0060pyZ0BaHusI.
Ymemb: - 3a/1aBaTh HEOOXO/JUMbIe TTapaMeTpPhbl TEXHOIOTUUECKOT0
rporiecca;
- paboTath B MporpaMMHbIX Komruiekcax Autocad u Kowmmac;
- 0O6pabaThIBaTh pe3y/IbTaThl IKCIIEPUMEHTOB U aHA/IM30B PabOThI
habpuku.
Bnaadems: - OCHOBHOM TEpPMHHOJIOTHEHN Kypca;
- HaBbIKaMU PabOThI B TIPOTPAMMHbBIX KOMITIEKCAX;
- MeTOJJaMU TIPOEKTUPOBaHKsI 000PY/J0BaHUS /IJIst
BCIIOMOTaTe/TbHBIX TIPOLIECCOB.




4. CTpyKTypa H Ccofiep>XaHHe JUCHMIUIUHBI (MOAY/Is1)

OO0111ast TPYZA0EMKOCTh AUCLUIUTMHBI COCTAB/ISIET 5 3aueTHBIX eAnHUI] 180 aka/l. 4acoB, B TOM UHCIIE:

—KOHTaKTHas pabora — 25,8 aka/|. uacos:

- ayauTopHas — 22 akaj. 4acos;

- BHeayUTOpHas — 3,8 aka/l. yacoB
—camocTosTe/nbHast pabota — 145,5 aka/l. 4acos;
—TI0JrOTOBKA K 9K3aMeHy — 8,7 akaJ. yaca
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Pa3pen 1. «O6e3BoKMBaHNe MPOAYKTOB 7 [IK-- 4,
o0orameHusa» ITK-- 19,
ICK -
6.3, [ICK
- 6.4
1.1. Tema «3HaueHWe BOAbl W BO3Ayxa B| 7 1 9 CamocTosiTeTbHOEe U3yueHue YcTHBIN ompoc.
TEXHOJIOTMUECKUX Tpoljeccax oboraieHus, B yueOHOM 1 HayYHOU JIUTepaTyphl. | 3aluTa 1ab0paToOpHBIX paboT.
OCYILIeCTBJIEHUM TPaHCIIOpTa MaTeprasoB, Pemmennie jomaliiHux 3aza4 1no [TpoBepka peleHust
obecrieueHre  KOMGOPTHOH  Cpeapl IS TeMe «IToka3arenu JIOMAIIHUX 3a/1au
TpyAsmuxcs.  Knaccudukanms  Bcriomora- BJIarOCO/|€PyKaHUs».
TebHBIX MTPOLIECCOB»
1.2. Tema «Bnaroyzaep>xuBaroirjasi criocob-| 7 1 2 10
HOCTbh MaTepUaioB»
1.3. Tema «/IpeHUpoBaHUe» 7 1 10 CamocTosiTenbHOE U3yuyeHue YcTHbIN oMpoc.
yeOHOM ¥ HayuHOMW JTUTEpaTypBbI. | 3alura 1abopaTopHBIX paboT.
1.3. Tema «CryujeHve» 7 1 10 y Y batyp . parTop P
[ToaroTroBka 1abopaTtopHOMY
1.5. Tema «®PunbTpOBaHUE 7 2 10 3aHSATHIO.




AynutopHas =
KOHTaKTHas pabora| & O 2
T O T S
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1.6. Tema «Cymka» 7 1 10
1.7. Tema «TexHosornueckue cxemsl| 7 10 ITogroroBka K ceMUHapCKOMY BeicTyruienue Ha
00e3BO>KUBaHUSI» 3aHATHIO Ne 1. CeMUHApCKOM 3aHATUU Nel.
[ToaroroBKa K KOHTPOJILHOU BrinosiHeHWe KOHTPOIbHOM
pabore. paboTHI.
HToro no pasgeny 2 7 69
Pazgen 2. «O0becnbUIHMBaHKE u 7 [TK-- 4,
nblIey/1aB/JIuBaHue» [1IK-- 19,
[ICK -
6.3, [ICK
-6.4
[ICK - 6.5
2.1. Tema «Ob6ecrbuiiBaHWe TPOAYKTOB| 7 1 2 10 CamocTosiTe/IbHOE U3yUeHue YcTHbIN OMpoC.
oborarieHus» yueOHOM 1 HayYHOU /IMTepaTyphl. | 3aljuTa 1abopaTopHbIX paboT.
2.2. Tema «Ob6r1me CBeJieHUs o| 7 1 1 12 [ToaroToBKa K 1abopaTtopHOMY Pemenne nomarHux 3azau.
IbIZIey/IaB/IMBaHMM ~ Ha  00oraTWTebHbIX 3aHATHIO.
dabpukax»
2.3. Tema «MeTozpbI IbUIeY/1aBJIMBAHUS» 7 1 1 12 IToaroroBka K CeMUHApPCKOMY BeicTyruienue Ha
3aHATUIO Ne 2. CeMUHApCKOM 3aHATUU Ne2.
NToro no paspeny 3 4 34
3. Paszgen «BoaoBo3jyllHOe XO03SIMCTBO| 7 IIK-- 4,
o0oraTuTe/nbHbIX hadpuk» ITK-- 19,




AynutopHas =
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ICK -
6.3, [ICK
-6.4
IICK - 6.5
3.1. Tema «Ob6mme BOIPOCHI| 7 1 8 CamocTosiTeTbHOEe U3yueHue YcTHBIN ompoc.
BO/I0CHAO)KeHUs 000raTUTeTbHBIX PaOprK» yueOHOM 1 Hay4YHOM JIUTepaTypsbl. | 3aluTa 1abopaTopHBIX PaboT.
[ToaroToBKa K 1abopaTopHOMY
3aHATHIO.
3.2. Tema «Hacocs!l 1 HaCcOCHbIe CTaHLIUN» 7 1 1 8 Pertenue fomalliHux 3azad 1o IIpoBepka peleHus
Teme «PacueT BogornpoBogHOM JIOMallIHUX 3a/iay.
CeTm».
3.3. Tema «Ob6mume BOMIPOCHI| 7 1 8 CamocTosiTenbHOE U3yuyeHue YcTHbIN oMpoc.
BO3/1yXOCHA0>KeHUSI o0oraTuTebHBIX yueOHOM 1 Hay4YHOM JIUTEpaTypsbl. | 3aluTa 1abopaTopHBIX PadoT.
habpuk» [ToaroToBka K 1abopaTropHOMY
3aHATHUIO.
Nroro no paspeny 3 1 24
Pazpen 4. «XBOCTOBOE  XO3MIHCTBO| 7 IIK - 4,
odoraturenbHbIX adpuk» IK - 19,
ICK -
6.3, [ICK
-6.4
IICK - 6.5
4.1. Tema «Obr1me CBeJleHusl ol 7 1 8,5 CamocTosiTeTbHOEe U3yueHue YcTHBIN ompoc.
KaHa/TU3al[un» yueOHOM 1 HayYHOM JIMTepaTypshl. | 3aluTa 1abopaTOpHBIX paboT.
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[ToaroroBka K 1abopaTopHOMY [TpoBepka pellieHUst
3aHATUIO. PellleHye goMallHux JIOMAIlHUX 3a/lau
3aj1a4y 110 Teme «Pacuer
XBOCTOBOT'O XO3SMCTBa
oborarurenbHOW abpUKU».
4.2. Tema «['mapaBivuecKui TpaHCHOPT| 7 1 10 [ToaroToBKa K 1abopaTopHOMY YcTHBIN ompoc.
TIPO/IYKTOB oboralieHus» 3aHsATHIO. PellleHre fomMaltHUX | 3alfuTa 1abopaTopHBIX paboT.
3az1au 1o teMe «Pacuer IIpoBepka pelieHus
TU/IPaB/IAYeCKOro TPAHCIIOpTa». JIOMAIlHUX 3a/a4y
[TogroroBka K 3K3aMeHy:
r3yueHue yueOHOM JTUTepaTyphl,
KOHCITEKTOB JIEKL[WH.
HToro no paspeny 2 18,5
HWToro nmo gucuuniuHe 10 12 145,5 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-MeToANUYeCcKHe o0ecriedyeHHe CaMOCTOSITe/TbHOM PadoThI CTYA€HTOB

[To pucuunmHe «BcroMoraresbHbIe TPOLECCHI» MPeAyCMOTPeHa ayAWTOpHas |
BHeay/IUTOpHasi CaMOCTOosiTe/TbHasi paboTa 00yuaromuxcsi.
BHeayauTopHasi camocTosiTenlbHast paboTa CTYZIeHTOB OCYIIeCTB/ISIeTCS B BUle TIOATOTOBKH
K /1a00paTOpPHBIM, KOHTPOJILHBIM paboTaM, CeMHUHAapCKAM 3aHSITHSIM, TIPU PeleHrH IOMallIHUX
3a71au.
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 KOHTPOJIbHOM paboThl o pasjeny «O0e3Bo)XKUBaHHe MPOYKTOB 00oraieHus»

Bapuanr 1

1. [TepeuncivTe BUABI BIATW U YKa)KUTE TOPSOK HACBIIIEHUs BJIaroi abCOIFOTHO
CyXOro Marepuarna.

2. PackpoliTe BMsiHME KPYMHOCTH W (DOPMBI YaCTHL] Ha BJ/IArOyAep>KUBAOLIYIO
CITOCOOHOCTH MPO/IYKTOB 000TaIeHusI.

3. OnuimTe Tipotiecc 00e3BOKMBaHUS B OyHKepax. YKakuTe 00/1acTb TIPUMEHEHHsT
TpolLiecca; Kakasi Bjiara y/iaisieTcs U3 MaTepHasa.

4. [MpuBeuTe KOHCTPYKLMIO M TIPUHIMIT PabOThl JMCKOBOTO BakKyyM-(HIbTpa.

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

BapuaHnr 2
1. [aiiTe  XapakTepUCTHMKYy KamwlisipHOM BiarM. Ha kakue BHJbl OHa
rojpaszessercs?
2. Packpoiite BausiHMEe MOPUCTOCTU U CTPYKTYPhI OCaZIKa Ha BJIaroy/iep>KMBaroLLyt0

CITOCOOHOCTH MPO/IYKTOB 000TaIeHusI.

3. Onuumre mpotiecc 06e3BOKMBaHUS Ha IPeHaXKHBIX CK1ajaX. YKaKuTe 00/1acTh
NIpUMeHEeHUs NpoLiecca; Kakas Bjlara y/ajsieTcs U3 Marepuaia.

4. [puBeuTe KOHCTPYKLMIO U MPUHLIMT paboThl 6apabaHHOM cymmnku. [Tepeunciure
JJOCTOMHCTBA U HeZJOCTaTKX KOHCTPYKLIMH.

Bapwuant 3

1. [avite xapakTepucCTHKy azfcopbupoBaHHOW Bmarh. Ha Kakue BUABI OHa

rozipaszesisercs ?



2. PackpoiiTe BnusiHUe (PH3MKO-XMMUUECKOTO COCTOSIHUSI TTIOBEPXHOCTH TBEPZOro Ha
B/Iaroy/iep>KMBaroLLy0 ClIOCOOHOCTh MPOAYKTOB oboraliieHus..

3. OmnummmTe riporjecc 06e3BOXKUBaHMS Ha TPOXOTaxX. YKaKuTe 00/1acTh MPUMeHeHust
TpoLiecca; KakKas Bjiara y/iajsieTcss U3 maTepuasna.
5. [TpuBesuTe KOHCTPYKLUMIO M TIPUHLOMIT PabOTbl pajyasbHOTO CryCTUTENs C

LeHTPaJ/IbHBIM IMPUBOAOM. Hepe‘-II/ICJII/ITe HAOCTOMHCTBA U HEJOCTAaTKKW KOHCTPYKILHH.

Bapuanr 4

1. [JanTe XxapakTepUCTUKYy TMTPOCKONWYECKOU BJard. YKakuTe INOPSLOK yJaneHUs
BJIaru U3 0OBOZHEHHBIX MPOAYKTOB 0boraiteHus pro0Oe3BO>KUBaHUM.

2. PackpoiiTe BaMsHHMe KPYNMHOCTU M (POPMBbI YaCTUL] Ha BJAroy/ep>KUBaoLLyto
CTIOCOOHOCTH MPOYKTOB 0OOTrallleHusl.

3. OmummmTe mipotiecc 00e3BOKMBAHMS B KOBILOBBIX 371eBaTOPax. YKaKuTe 00/1acTh
TIpUMeHeHus NIpoLiecca; Kakas Bjara yZaasercs U3 Martepuasna.

4. [TpuBeuTe KOHCTPYKLMIO ¥ TIPUHLIUIT PabOThI TOPU30HTAIBHOTO (UIBTP-TIPecca.

Hepqu/ICfII/ITe AOCTOMHCTBA U HEAOCTAaTKKW KOHCTPYKIHH.

TecTsl K pa3jeny Kypca «O0e3Bo)XKHBaHHe MPOYKTOB 000raleHus»
BapuanTt Ne 1
1.0t uero 3aBucHT BEIOOP 000PYI0BaHUs 1 CXeMbl 00e3BOKMBAHKS MPOAYKTA 00oraIeHus ?
1.0T KpynHOCTH MPOAYKTa
2.0T cMauMBaeMOCTH ITOBEPXHOCTH
3.0T IJIOTHOCTH TNPOAYKTa
4.0T NOpUCTOCTU MPOAYKTA.
2.Kakumu cunamu yJiep;KMBaeTcsl KaluisipHasi Bjiara B MUKpO- U MaKpOKamnmusipax?
1.Moneky/IIpHbIMY CHJIaMH CLIETUIEHUST MeXy MOJIEKyJIaMy TBEPZOro U BOJBI.
2.Cunamu azicopouuu.
3.D/1eKTPOCTaTUYeCKUMHU CHAJIaMU OTTa/IKUBaHUS OJJHOMMEHHBIX 3apsi/iOB.
4.CuiaMy TOBEpXHOCTHOT'O HaTsDKEHUs] BOTHYTHIX BOJHBIX MEHHUCKOB B KalW/uisipax.
3.Kakoe BnMsHMe OKa3blBaeT CMauyvMBaeMOCTb ITOBEPXHOCTH TBepJoW (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 BBbIIIIe BIKXHOCTH TPOAYKTA.
4.Yem MeHbI1Ie 0,TeM MeHbIIle BJAa)KHOCTb.
4. O6macTb MpUMeHeHUsT KOBILIOBBIX 371eBaTOPOB?
1.5t 06e3Bo>KMBaHUs (JIOTALMOHHBIX KOHL[EHTPATOB.
2.[1nst 06e3BOKMBAHUS MarHETUTOBBIX KOHLIEHTPATOB.
3.Anst 06e3BOKMBaHUsI MapraHLeBbIX KOHL[EHTPATOB MPO/YKTOB 00OTralljeHUs yTei.
4.[1n1s1 06e3BOKMBAHUS YTOJIBHBIX ILIJIAMOB.
5.B cryctuTesnsix B 30He CKaTusi ocazika HabJrojaeTcst:
1.M30/1MpoBaHHOe [BYKEHUE TBEPAbIX YaCTUL] B BOJE.
2.CTecHeHHOe MaJieHWe YaCTUL].
3.[IBwKeHne >XUAKOCTM BBepX IO KaHajaM B OCaJiKe IO/, [aBJIeHWeM HaxXOZSILIerocs BbIIIe
MaTepuarna.
4.COnvwkeHre CKOPOCTeH TafieHust KPYITHBIX M MeJIKUX YaCTUL] M OCAXK/EHHE UX CII0eM.
6.B Kakux ejuHMUIIAX U3MepsSIeTCs y/e/bHasi II0IIa/lb CrYIeHNs.
1.mu/T.
2.M/T.
3.M%/M*u.
4.1/Mu,



7.Kak n3mMeHsieTcst E-MoTeHLMas JBOMHOTO 3/IEKTPUUYECKOTO €105 C l00aBieHreM 371eKTpoiuTa’?
1.CHmKaeTcs [0 HYJIS.
2.YBenuuuBaeTcs.
3.CTaHOBUTCS paBHBIM MOJTHOMY (TepPMOJMHAMUUECKOMY ) NTOTeHLay.
4.He usmeHsercs.
8. OTunTenbHON 0C0O0@HHOCTHIO BHICOKOTIPOU3BOJUTETBHBIX CTyCcTUTeNel supaflo siBisieTcs:
1.Hanuuwe rpe6koBoii hepmBbl.
2.Hanuuue KOJbLEBOTO CJIMBHOTO Keyioba ¢ 0TOOMHUKOM TeHbI.
3.Hamune mexaHu3Ma rogbemMa rpeOKoOBoOM (epMbl.
4.Hanuuve 0>XryKeHHOMW 30HbBI (TIoCcTenn) U3 c(I0KYTMPOBaHHBIX YaCTHL].
9.[1ns1 yero 100aBISIOTCS peareHTbI-COOMpaTeNny B CI'yIIaeMyto MyJIbITy?
1.PeareHTtsl rupooOMU3UPYIOT TOBEPXHOCTb YaCTHL], CHIWKAIOT YCTOWUYMBOCTb T'HPATHBIX
CJI0€B ¥ CTIOCOOCTBYIOT C/TUTTAHUIO YaCTHII.
2.CHWKaIOT 3/1eKTPUYeCKUM 3aps/] Ha TOBEPXHOCTU YaCTHL].
3.CBs13pIBalOT MeX/y CO00M TOHKHE YaCTHLIbI, 00pa3yst Me>KAy HUMHU «MOCTHKH».
4.BbI3bIBalOT pacraj, arperatoB B BOJHOM CYCIEH3UU Ha OT/e/IbHbIe YaCTULIbI UM MOJIEKYJIbI.
10.ABwKy11ieid cuioi pUnbTPOBaHUS SIB/ISETCS:
1.Cuia TsDKecTH.
2.1lenTpoGeskHas cHa.
3.Pa3HoCTh /aBieHui 110 00eMM CTOPOHAaM MOPUCTOMN Tleperopo/Ku.
4.Cua Kanu/uiapHOIO [JaB/leHusl.
11.KakoBo BIMSIHME CKOPOCTH BpallleHHs1 (GUIbTPYHOLlel TOBEPXHOCTH Ha [OKa3aTean
¢bunbTpOBaHUA?
1.I1pu yBeniueHUM CKOPOCTH BpallleHUs BIa)KHOCTb 0Ca/iIKa YMeHbIIaeTCsl.
2.I1pu yBemMueHny CKOPOCTH BpalljeHHst IPOU3BOJUTENBHOCTD 110 TBEPLOMY yBeJIUUYMBAETCS.
3.I1pu yBenMueHuy CKOPOCTH BpallleHHsl IPOU3BOJUTENBHOCTD 110 TBEPJOMY YMEHbILIAeTCs.
4.11py yMeHbIIEHUH CKOPOCTH BpallieHUs] IPOM3BOAUTEIbHOCTD 10 TBEPAOMY YBe/TMUMBaeTCsl.
12.KakoBa fo/pkHa ObITh BbICOTAa OapomMeTpuuecKoW TpPYObI [/s1 WMCTeueHUs >XUAKOCTU U3
pecusepa?
1.He meHee 5,5M.
2.He menee 10,5m.
3.He menee 15,5M.
4.Hemenee 20M.
13.0671acTh TIpUMeHeHus1 Tipecc-(PUIbTPOB.
1.[1n5 ob6e3BokvBaHMsI TPYObIX, OBICTPOOCEAAIOIINX CYCIIEH3MA CO CKOPOCTBIO OCAXKIEHUS
yactui] 6osee 18mm/c.
2.[111 KpyIIHO3epHUCTBIX CYCIIeH3UM C KPYITHOCTBIO YacTuL} oT 2 1o 0,2mm.
3. Ansi TpyAHOPUIBTPYEMbIX CH/IbHOpPa30aB/eHHbIX MyJbIl C KPYMHOCTbIO YacTHI] 40 1MKM U
MeHee.
4.[17151 TOHKO U3MeJ/IbYeHHbIX NIPOAYKTOB KPyNHOCTHH0 30-100MKM.
14. Yro aBnseTcs ABWXKYLLEW CAION IIpoLjecca CyLIKu?
1. Pa3HOCTb JjaBeHUl C BHEIIHel ¥ BHyTPeHHEeW CTOPOHbI TOPHCTON Neperopo/iKu.
2. Cuia TsKeCTH Tejla B cpefe.
3. LlenTpobeskHasi cuia UHEepLHH.
4. Pa3HOCTBb fa/leHuH BOJSHBIX [1apOB Y TOBEPXHOCTY MaTepuasa U B OKpY>Karolllel cpefie.
15.KakuM 06pa3om ocCyIiiecTB/sieTCsl ABU)KeHMe areHTa CYILLKW B Ta30BbIX TPyOax-CyIimaKax?
1.3a cueT BeHTU/IATOpA-ABIMOCOCA.
2.3a cueT JyTbeBOr0 BEHTUJISITOPA.
3.3a cuet TypOOBO3yXOAYBKH.
4.3a cueT 11eHTpoOeXXHOTr0 Hacoca.
Bapuant No2
1. TepMuyeckuM 00€3BO’KHBAHUEM SIBJISIETCSI:



1. Cryiuenue.
2. [IpeHUpOBaHue.

3. ®unpTpoBaHUe.

4. Cyuika.

2. K MOKpPBIM OTHOCATCS IPOAYKTBI C COZlep>KaHWeM BJIaru :

1. He menee 40%.

2. Ot 15 po 40%.

3.0t 5 g0 15%.

4. He meHnee 5%.

3. Kakas Byiara HaMeHee TIPOYHO Y/|ep’KHMBaeTCsl TOBEPXHOCThIO TBEPOro 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 MUKPOKAaNWISpbl BO BHYTPE3€PHOBBIX MOpax YacTUL, U MaKpOKanwuisgpax B
Me)X3epHOBBIX ITPOCTPAHCTBaXx.

3. Y ep>XvBaeTcsl Ha TOBEPXHOCTH YaCTUL] MOJIEKY/ISIDHBIMUA CHAJIaMU TBEPZ0€e — XKUJIKOe.
4. AxcopbupyeTcst Ha TTIOBePXHOCTH TBep/IbIX YaCTUL] U3 BO3/yXa.

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

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

2. Ha yjaneHue >KUIKOCTU U3 MaTepHasa 1oJ, JelcTBHeM LIeHTPOOeXXHOM CHJTbI.

3. Ha yzaneHue >KUIkOCTH U3 MaTepHasia Mo JelCTBHeM pa3HOCTH JlaBIeHUH 1o 00enm
CTOpPOHaM TTOPUCTON NeperoposiKu.

4. Ha yjaneHue >UJKOCTH U3 MaTepyasa MmoJ JeMCTBUeM Pa3HOCTH [aB/AeHUM BOASHBIX MTapoB Y
MOBEPXHOCTY MaTepuasa U B OKpY>KatoIlleM ITPOCTPaHCTBe.

6. Kakoe BiusiHMEe OKa3bIBaeT KPYIMHOCTb YaCTHI] 00e3BOKMBAEMOT0 MaTeprasia Ha BBICOTY
KaruIISIPHOTO TI0/IbeMa XUJKOCTH h B mtabene?

1. He okasbiBaeT BiusiHUe.

2. UeM MeHbIIIe YaCTULIbl MaTepuasna, TeM Bbie h.

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

4. Yem Menbue 4acTHLbl, TeEM HIKe h.

7. B ueM 3aK/r04yaeTcs IpoLecc CrylieHus?

1.B noBbIlIeHNH KOHL|eHTpaLMy TBep0U (as3bl B CI'YIIEHHOM MPOJAYKTe M0 CPAaBHEHMIO C
WCXOJJHOM CyCreH3uer U MOJIyYeHUH OTHOCUTEbHO YMCTOrO CJIMBA.

2.B pa3penieHuy TBep/I0M U >KUKOU (Da3 My/ibIbl TOCPeCTBOM TTIOPUCTOM TIePeropoJKHU.
3.B pa3pgenieHny KPYIHBIX U MeJIKMX YaCTHL] B BOJHOU cpeJe.

4.B nonyyeHUH OCBET/IEHHOU BO/bl C MUHUMAa/IbHOW KOHLIEHTpaLel TBep/bIX YaCTHL.

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

1. CuerisieHre arosisipHbIX KOHLIOB cOOUpaTerisi, 3aKperyieHHOT0 Ha TMOBepXHOCTH YaCTHLI.
2. CHWKeHMe BeJIMUMHBI 3JIEKTPOKMHETUUECKOr0 MOTeHLIMa/ia MOBePXHOCTH.

3. Cxatue auddy3Hoit uactu JJOC B pe3yabTaTe Uero yaCTHIlbl COMMKAIOTCSI Ha PaCCTOSTHUH,
KOT'/Zla CU/Ibl IPUTSPKEHUS] 3HAUUTEJIbHBI.

4. CuernieHre 4yacCTHL] 3a CUeT 3/IeKTPUUeCKUX CHJI.

9. [Ins1 TIOBBIIIIEHUS COZIeP>KaHUSI TBEP/IOTO B CT'YIIIEHHOM TPOAYKTe He0OX0oarMo:

1. YBenmuuTh MacCy OTKaYMBaemMoro CryljeHHOro MNpoAyKTa.

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

3.Pa36aButh MCX0HOE TTUTaHUe CBeXKeH BO/IOM.

4.Y nanuTh 4acTh BOJBI M3 UCXOJHOIO MTUTaHKS.

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



1. ¥YBenmmueHue CKOPOCTH OCaKJe€HWS TOHKHUX YaCTHLI.

2. YBenuueHHe I/I0IIaJH OCaXKAeHus1 6e3 W3MeHeHUst rabapyUTOB armapaToB.

3. YBenueHue NpOU3BOAUTEIBHOCTH CTYCTUTE/IS 10 UCXOAHOMY ITUTaHUIO.

4. YBenuueHyve CoZlepkaHusl TBepZoro B CryL|eHHOM MPOJYKTe.

11. Kak ocy1ijecTs/sieTcs rpoLecc (puabTpoBaHUs B BaKyyM-(pUIbTpax?

1. 3a cyeT TMAPOCTaTUUECKOTO JIaBIeHUs CT0J/I0a KUJKOCTH.

2. 3a cueT co3/iaHus pa3psDKeHUs C BHyTPeHHel CTOPOHbI (U/IbTPYeMOil TeperopojKy.
3. 3a cuet nojiauu MyJbIbl N0/ JaB/JeHHeM Ha (UIbTPYeMYO IepPeropoJKy.

4. 3a cueT NPOXOXKJEHUS )KUKOCTHU Uepe3 MOPUCTYIO NIepPeropofKy o/, AelCTBHeM
L[eHTPOOEKHOU CHTbI

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

1. CBobOopHast TpaBUTAI[MOHHAS BJIara.

2.I'urpockonyvyeckas Biara.

3. OcTaTKu rpaBUTaLlMOHHON BJIary, KalWuIspHas M YaCTUYHO a/ire3UOHHas.

4. Xumunyeckas Bjara.

13. KakoBo Ha3HaueHHe pacripe/ie/InTe/IbHOW TO/I0BKY B BaKyyM-(puabTpax?

1. Ins oTBOzA pubTpAaTa.

2. [1na co3paHus BaKkyyma B CeKTOpax.

3. 17151 mojaum ¢KaToro Bo3jyxa B CeKTopa.

4. [111 noniepeMeHHOr0 COeIMHeHUsI CEeKTOPOB C BAKYYMHOU YCTaHOBKOM U YCTaHOBKOM C’KaTOro
BO3/lyXa U OZJHOBPEMEHHOI'0 OTBO/|a (pUIbTpaTa.

14. Yto Ha3bIBaeTCs areHTOM CYLIKU?

1. AGCo/OTHO CyXOl BO3AYX.

2. Harperast noBepXHOCTb.

3. BoasHoti nap.

4. Bo3pgylHas cpefia, BOCIIPUHUMAOLLAs UCTIAPSIOLYIO Bjary.

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

1. Hannuue rceBA00XKWKEHHOIO C/1051 CYLLIMMOI'0 MaTepuaria.

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

4. TIposo/DKUTEeNBHOCTD CYLIKHA OYeHb MaJla.

BapuanTNe3
1. K Bfa)KHBIM OTHOCSITCSI TIPOAYKTHI C COZlep>KaHUeM BJlaru:
1.He menee 40%.
2.0t 15 go 40%.
3.01 5 g0 15%.
4.He 6051ee 5%.
2. Kakas Byiara Hau0oJiee IPOYHO Y/epKUBAETCS TIOBEPXHOCTHIO TBEP/OTO Tesia?
. CBoOO/IHast TpaBUTAL[MOHHAS.
. AfresvoHHas.
. 'urpockonuyeckas.
. IIpouHocBsi3aHHas.
. AJre3uoHHasi Bjiara 1o CBOel Nprpo/ie SIB/sSIeTCs:
. MexaHHUeCKOM.
®U3UKO-XUMUUECKOM.
. XUMHUU€eCKOM.
. DU3KKO-MexaHUUYeCKOM.
. [Tops/10K HackIIIeHUs B/laroii abCoMOTHO CyXOro MaTepuara:
. F'urpockornuueckas - aZire3MOHHasi— MPOYHOCBsI3aHHAsI- CBOOO/JHAsI TPaBUTALIMOHHASI.
. CBoOO/1Has1 TpaBUTAI[MOHHAS-TTIPOYHOCBSI3aHHAsI-a/[T€3MOHHAs-TUTPOCKOITHYecKast.
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3. Kanm/isipHO-CTBIKOBasi—BHY TPUTIPOMEXKY TOUHAs—a/[T €3MOHHAasI-CBOOO/IHAs TPaBUTALMOHHASL.
4.A/ire3voHHAas-NIPOYHOCBsI3aHHAs-CBOOOAHASAT PaBUTALIMOHHAS—HY TPUTIPOMEKY TOUHasI.

5. B npoujecce ApeHyMpoBaHus U3 MaTepyasa yaasieTcs:

1. CBobojHast rpaBUTALIMOHHASI.

2. KanwnispHas Biiara.

3. AAresvoHHas B/ara.

4. Xumunyeckas Bjiara.

6. OT yero, r1aBHBIM 00pa3oM, 3aBUCUT BpeMsi 006e3B0KMBaHKs TIPOIYKTOB o0oraiiieHus B
OyHKepax?

1. OT rpaHy/IoMeTpUYeCcKOro cocraBa NpoAyKTOB.

2. OT TeMIiepaTypbl OKpY>Karollleld CpeJibl.

3. Ot hopMbI yacTulj.

4. OT KOHCTPYKLIMM IPEHa’)KHOT'0 YCTPOMCTBA.

7. CryiijeHue — 3T0 mpoiiecc 06e3B0KHMBaHMs1, 0OCHOBaHHbBIN

1. Ha ecTtecTBeHHOU (pybTpaLvY )KUKOCTH Uepe3 C/I0M MaTepuara v MOPUCTYIO NeperopoKy
10/} ZIeMCTBUEM CHUJIbI TSDKECTH.

2. Ha ocaskzeHnu TBep/ioi (a3bl U3 MyJIbIbI 110/ 1€HCTBHUEM CHJIBI TSDKECTH WX [IeHTPOOeKHOM
CUJIBL.

3. Ha npunyauTenbHOM (MO, feficTBHMeM pa3HOCTH JlaB/ieHui) GumbTpalyy XXKUJKOCTH uepe3
TTIOPUCTYIO [1eperoposiKy, He NPOHULIAEMYHO IS TBEP/bIX YaCTHL] ITyJIbIIbI.

4. Ha nepemeltnieHre Biaru u3 6ojiee HarpeThIX CJI0EB B MeHee HarpeTshle.

8. KakoBa npuurHa KoaryisLyy TBep/bIX YaCTHUL] B MyJibIie?

1. CHWKeHue TMOTHOrO MOTeHL{1ajla TOBePXHOCTH.

2. AzicopOusi peareHTOB Ha MUHEPAJIbHOMN TTOBEDXHOCTH.

3. Cxarue guddysHoit uactu I9C U CHIWKeHUe 3/1eKTPOKMHeTUUeCKOro MoTeHLrasa
TIOBEPXHOCTH.

4. CHwKeHre rUpoGOOHOCTH MOBEPXHOCTH.

9. Kak npuBOUTCS BO BpallleHHe rpeOKoBasi pepma B CTyCTUTENISIX C TieprdepryecKuM
[IPUBOZIOM?

1. DnekTpo/BUraTeseM yepe3 UepBsiUHbIN PeJyKTOp Ha 3yOuaThlil BeHel].

2. DneKTpojBUraresieM yepe3 peZlyKTop Ha X0[0BOW KaTOK, KaTALUKCS 10 pesibCy.

3. DneKTpoABuUraresneM Ha (DPUKLMOHHBIN [IPHUBOJ,.

4. DnekTpoJBUraTesieM uepe3 IMIeCTePHI0 Ha 3y0JaThiii CEKTOP.

10. KakoMy MOMEHTY COOTBETCTBYeT KpUTHUeCKasi TOUKa Ha KpUBOM MpoLiecca CryljeHUs ?
1. CBOOOHOMY OCaK/IEHUFO YaCTHII.

2. CTeCHEHHOMY OCaXXJeHUI0 YaCTHL].

3. OKOHUaTe/IbHOMY C)KaTHIO OCajKa.

4. ITepexon 0T cBOOOJHOTO OCAXK/I€HUS UaCTHUL] K YIIJIOTHEHHIO 0CajiKa.

11. B niporiecce ¢unbTpoBaHus HabO1AeTCS:

1. O6pa3oBaHue /10s1 OCa/IKa Ha TTOPUCTOM Meperopojxe.

2. Ocax/ieHre TBep/bIX YaCTHl] B XKUJKOH das3e.

3. Obpa3oBaHue c/10s1 0CcaZika Ha CTeHKax poTopa.

4. OtpeneHue )XUAKOCTU OT TBepZOro MaTepuasia Ipy HelpepbIBHOM IepeMellleHnH MaTeprasa
I10 CUTY.

12. Kakue mporjeccsl IPOUCXO/AT B BaKyyM-(UIbTpax B 30He 00€3BOKMBAHKS U TIPOCYIIKH
0CaJIKOB?

1. OpHOda3Hoe [BHKeHe KUIKOCTH.

2. OgHodasHoe JBUKeHHe BO3yXa.

3. B Hauane nepuoja — ofgHO(a3Hoe BWKeHNe BO3/lyXa, B KOHL|e repuojia — AByxQasHoe
JIBIDKEHHe KUJKOCTH U BO3/yXa.

4. B Hauane nepuo/a — iByx(asHoe [IBI>KeHHe )KUAKOCTH U BO3/lyXa, B KOHL|e Teprozia —
oJilHO(pa3HOe [IBI)KEHHUE BO3/yXa.



13. Ha3HaueHUe «TU/IPOJIOBYIIKW» B CxemMe (PUIbTPOBaTbHOW YCTAHOBKU?

1. [1ng npeaynpexzeHus ronajaHus (GuabTpaTa B BaKyyM-HacoC.

2.1ns cbopa ¢unbTpara.

3. 111 OTKauvBaHKWs BO3/jyXa M BOJbI U3 [TOJIOCTU (PUIBTPA.

4. [1ns creKaHust (pUibTpaTa B I'MIp0O3aTBOpP.

14. Kakad Biara rpeMmyILeCTBeHHO yZia/isieTCsl U3 MaTepuasa B IpoLjecce CyILKU?

1. CBoOo/Hast rpaBUTALIMOHHAS.

2. KannnsipHas.

3.I'urpockomnuyueckas.

4. XumMmnyeckasl.

15. OtnrurTenbHOM 0COOEHHOCTHIO0 KOHTAKTHOW CYIIKU SIBJISI€TCS:

1. Teru1o nepesiaeTcs OT areHTa CyLUKHA MaTepualy [Py HeroCpeCTBEHHOM CONPUKOCHOBEHUU.
2.Teru1o nepefiaeTcss MaTepyrasy OT ropsiuel MOBePXHOCTU ITPU HENOCPeJ,CTBEHHOM KOHTAKTe C
MaTepHuasoM.

3. Tenno nepesaeTcs MaTepuany WH(GPaKpaCHbIMU JIydyaMU OT 3/1€KTPOJIaMITbl WA HarpeThIxX
M3/1y4aroluX MOBepXHOCTEH.

4. Teru1o nepefaeTcss MaTeprasy TOKaMy BBICOKOM 4aCTOTBI.

BapuanTNe4
. K 00Bo/IHEHHBIM OTHOCSITCSI TIPOAAYKTHI C CO/Iep’KaHUeM BJlaru:
. He menee 40%
.01 15%
. Ot 510 15%
. He 6onee 5%
. XUMHuyeckas Bjiara:
. B miporieccax 06e3Bo)KBaHus He y1asieTcst
. Y anseTcs B poLjeccax CyILIKd
. Yansietcs B mpoLjeccax (GpuabTpOBaHUS
. Y anseTcs B IpoLjecce JpeHUpOBaHUs
. KannnnsgpHas Bnara no cBoei pupoze siBisieTCs:
. Mexannueckou
. XUMUUeCKOu
. ®U3MKO—XMMHUYEeCKOU
. ®U3KKO-MexaHUYeCcKou
. Mornekyibl Kakoi Byiary 00/1a/jaf0T Hanbosiee CTPOTOi OpHeHTaLMeld AUToield OTHOCUTE/TEHO
TIOBEPXHOCTHY TBEPZOro Tesa?
. Aire3oHHOM
. CB06O/IHOM rpaBUTALIMOHHOM
. [IpounocBs3aHHOM
. 'urpockonuyeckom
. lpenrpoBaHye B IMHAMWYECKUX YCIOBUSX IPOUCXONT:
. B 6byHnkepax
. Ha npeHakHbIX CK1azax
. Ha rpoxorax
. Ha xonBeliepax
. [Ansi CHWKeHHs1 BBICOTHI KalW/UISIPHOTO TO/beMa »KUIKOCTU Heo0X0iuMo, UTOOkI rocTesb
cocrosuia:
1. VI3 MesiKuX 4yacTur]
2. VI3 KpyIHBIX YaCTHUL]
3. V3 yacTul] KPYITHOCTBIO, paBHOM KPYITHOCTU 006e3B0OKMBaeMOro MaTepuasia
4. VI3 yaCcTHL] HAMHOTO MeJibue 00e3B0’KMBAaeMOro MaTeprasa
7. Llenbio cryiijeHus Kak ornepauyy 00e3BoKUBaHUs SIBJISIETCS:
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1. Tlonyuyenue cMBa C MUHAMAaIbHOM KOHLIEHTpaLel TBepbIX YaCTHUL]

2. [TonyueHue CryIeHHOT0 NPO/YKTa, C MAKCUMa/IbHO BO3MO)KHOW KOHL|eHTpaLel TBepJou
OEEIN

3. Pa3fieneHrie KpyrnHbIX U MeJIKMX 4acTUL] B BOJAHOM cpefie

. [Jonyyenre npoAykra C MUHUMAaJIbHBIM COZlepKaHWeM BJIary.

. Kakuie uameHeHus1 CryliijaeMoi MyJibIibl SIBJISTFOTCS OOLMMU /151 KOAry/ISILUA ¥ QJIOKY/ISILIA?
. [ToBbIILIEHME arperaTUBHOW yCTOMYMBOCTH

. [1oBeIlLIEHME 3apsi/ja TOBEPXHOCTH YaCTHL]

. CHmwkeHue ruipooOHOCTH TTOBEPXHOCTH YaCTHL]

. CHIWKeHue arperaTUBHOW yCTOMYUBOCTH

. Kak ocymecTBisieTcsi OTBOJ, 11€CKOB M3 CI'YCTHTe el O0MbIIoro Aramerpa?

. InadparmoBbIMK HaCcOCaMH, OTKaYMBAIOLIMMU [TECKU U3 pa3rpy304HON BOPOHKHU

. [TeckoBbIMM Hacocamy, NOZICOEIMHEHHBIMU K pa3rpy304HOM BOPOHKe

. [lecku criyckaroTcs B 3ymnd, a 13 3ymriga 0TKauMBarOTCs IeCKOBBIMU HaCOCAMU

. Cudonamu 3a cyeT M30BITOYHOTO JjaB/IEHHs HAa BXO/ie B CU(OH

10. Kakoe BusiHMe OKa3bIBaeT CO/lepyKaHue TBEPJOro B UCXOHOW CyCIeH3MH Ha MpoLiecc
CryLeHus?

1. T1pu noBBbIlIEHNN CO/Zlep>KaHKsI TBEPZOT0 YBeJIUYUBAETC sl IPOM3BOUTEIBHOCTbIO 110
CTYILLIeHHOMY IIPOAYKTY

2. I1py NOHW)KEeHMY COJieprKaHus TBEPOT0 YMeHbIIIaeTCsl CKOPOCTh OCaXK/IeHHs YaCTuLl, U
TBepZasi (pa3a BELIHOCUTCS B CJIVMB

3. I1pu NOBBILLIEHUM COZiepKaHUs TBEPAOr0 YBEIUUMBAETCSI CKOPOCTb OCaXK/€HUS TBEP/bIX
yacTull, ¥ TBepAas ¢asa BBIHOCHUTCS B C/IUB

4. He oka3sbIBaeT B/IWSHUSA

11. Kak ocy1ujecTs/sieTcs rpowecc (puabTpoBaHUs B Ipecc- puabTpax?

1. 3a cueT NpoOXOXK/eHKs KUAKOCTH Yepe3 TIOPUCTYIO NeperoposKy Moj JeicTBUeM
L[eHTPOOE>KHOU CHJIBI

2. 3a cueT OTKauMBaHUS BO3/lyXa C BHyTPEHHEN CTOPOHbI (pHIbTpaLyeil eperopojKy

3. 3a cyeT U30BITOYHOTO JABJIEHUS 110/[aBAeMOM TTYJIbIThI

4. 3a cueT rUAPOCTATUUECKOTO JiaByieHust CTo/0a GUIbTpyeMol >KUAKOCTH

12. Kakas Bnara yzasnsieTcsi U3 MaTtepvasa B 30He Habopa ocaika B BaKyyM-(H/IbTpax?

1. CBobozHast rpaBUTALIMOHHAS BjIara

2. ApnresvioHHas Biara

3. 'urpockonuyueckas Biara

4. KanuisgpHas Biara

13. Ha3HaueHue pecuBepa B cxeme (PUIbTPOBaIbHOW yCTaHOBKe?

1. [1ns oTKauku uibTpaTa

2. 1151 co3paHusi Bakyyma B cUCTeMe

3. [lns1 pa3zeneHyst BOI0-BO3/YIIHOM cMecH Ha GU/IbTPaT U BO3AYX U MOJ/epKaHUs
MOCTOSTHHOTO pa3pe)XeHHsl B CUCTEME

4. [1ns1 OTAYBKHM 0CaZiKa C IOBEPXHOCTH (PUIbTPOTKAHU

14. TIpu KakoM yC/I0BHM TIOCTyTaeT paBHOBECHOE BJIaroco/iepkaHue MaTrepuasa Ipy CyllKe?
1. PB.n:PM

2. Pyn<P., W>W,

3. Pon<Py, W<W<W;

4. Py >P,, W<W.

15. Uro Ha3bIBaeTCst HaNpsDKeHHOCTHIO0 OapabaHa 1Mo ucnapsieMoid Biare?

1. Macca ucniapsiemoii Biaru ¢l M? oBepXHOCTH CYLIMMOIrO MaTeprasa B eIMHHULLY BpeMeH!
2. YObUIb UcrapsieMoit Biaru ¢ 1 M? MOBEPXHOCTH CYIIWIBLHOTO MaTepyasa B e[UHUIY BpeMeHH
3. Macca Bjary, ucrnapsieMoii ¢ 1 M® cymmibHOro 6apabana B eJUHULY BPEMeHH

4. Macca BOJsHOTO Tapa NMpUxXoAsiiascs Ha 1 Kr abCOTFOTHO 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 00yUeHHsI U OLleHOUHbIe CPeJCTBa /i/Isi MPOBe/eHUsl POMEe)XYTOUHOM aTTeCTaluu:
CTpyKTypHBIM
5/IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OrieHOuHBIe Cpe/CTBa
KOMITeTEeHLIUU
[TK-4

['OTOBHOCTE OCYIIECTBJISATH TEXHHUUECKOE PYKOBOJCTBO TOPHBIMH W B3PBIBHBIMU pab0TaMU TIPM SKCIUTyaTal[MOHHOW pa3Befike, M00ObIUe TBEPAbIX IM0JIe3HBIX
HCKOTIaeMbIX, CTPOUTETLCTBE U IKCIITyaTal[iM T10/[3eMHbIX 00beKTOB, HEIIOCPeCTBeHHO YIIPABJIATH MPOoLieccaMy Ha TPOU3BO/[CTBEHHBIX 00BEKTaxX, B TOM UHCIIe
B YCJIOBUSIX Upe3BbIYaMHBIX CUTYyal[u

3HaTh - CTPYKTYPy M B3aMMOCBSI3M KOMIIIEKCOB II0 .
no6blue,  mepepaGoTKe M OBOTALIEHUIO IIpriMepHbIN TIEpeUYeHb TEOPETHUECKHUX BOITPOCOB K 9K3aMeHY:
b
T10/Ie3HBIX MICKOMAeMBIX 1 UX (yHKLyOHanbHoe | 1+ POb M 3HAaUeHWEe BCMIOMOTaTe/bHbIX MPOLECCOB  Ha oboratuTe/bHBIX  (pabprKax.
HasHAYeHMe: Knaccuukanys BCrioMorare/bHbIX IPOLECCOB.
b

- TeXHOJIOTMM TOPHBIX M B3DBIBHBIX PaboT MpH 2. Posb Bogpl B 06OFaLL[evHI/II/I T10JIe3HBIX UCKOMaeMbIX.
9KCIUTyaTaLMOHHOMN pasBejke, A0GbIue TBEPAbIX 3. Ha3nauenwue oreparuii 00e3B0KMBaHUs TIPX 000TaIleHUH TI0/Ie3HBIX NCKOTIaeMbIX.

MO/Ie3HBIX  MCKOIMAeMBIX, CTPOUTE/ILCTBE U Knaccudukariys MeTog0B 06€3B0KMBAHMS.

9KCIUTyaTaLn MOA3eMHBIX 0GBEKTOB 4. ®akTopbl, OTpe/iesIsIOIIYe B/Iaroy1epKUBAkOLIyI0 CIIOCOOHOCTL TIPOYKTOB 00OraijeHusl.

5. Kraccudukaiysi BUOB B/IaTd M METO/IbI ee yAajieHusl U3 TIPOIyKTOB o0oraiijeHus..

JlpeHVIpOBaHMe: CYLIHOCTB TPOLiecca; KinaccurKaryst CriocoO0B JpeHUPOBaHUS U

obmacty ux npuMeHeHUst. @aKTOPBI, BJUSIOLIKE Ha TIPOLiecC.

7. CrylimeHue: CyIHOCTb TIporiecca; 00/1acTh TpUMeHeHHsI.

8. KuHeTuKa mporiecca CrylieHus.

9. Pacuer crycrurenei.

10. ®akTOphI, BAUSIOLIME Ha MPOLECC CrYILeHUs.

11. ITpoueccel, mnpoTeKawolye B Ocaxjarwollencss mysbre. IIpriMeHeHue KOarysiasHTOB U
(b/IOKY/ISTHTOB TPU CTYLL{EHUM, MEXaHU3MbI UX [1eHCTBUSI.

12. MeToauKa 3KCIIepUMEHTa/IbHOT0 M3y4yeHus Ipoliecca cryijeHus. KruHeTvka CryljeHus.
KpuBebie cryienus.

13. O6ume cBesjeHMs O CTYIIIEHUH XBOCTOB.

14. TTacToBOe crylilleHre XBOCTOB.

15. ®unpTpoBaHUe XBOCTOB.

16. Pean3oBaHHbIe MMPOEKTHI CKIaAUPOBaHUS CTYIleHHbIX XBOCTOB

17. ®unprpoBanue. CyIIHOCTb TIpoIiecca; KaacCUGbUKaI|s CrocoboB  (UIbTPOBAHMUS;

e




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

(bakTOpBI, BAKSIOLME Ha MpoLiecC (UIbTPOBaHUE.

18. OcHoBHOe ypaBHeHUe (PUIbTPOBAHUSA /1/Is1 HECKMMaeMbIX 0Ca/IKOB.

19. KuHeTuKa niporjecca (puibTpOBaHUSI.

20. ®akTOpBbl, OKa3bIBaloL{ie OCHOBHOE B/IMSIHKE Ha MpoLiecC (UIbTPOBaHUS.

21. MeTo/iMKa 3KCIIepUMEHTAaTIbHOTO U3yUeHUs] KWHETUKU (DUIbTPOBAHMUS.

22. MeTo/iMKa 5KCIepuMeHTabHOrO OnpeZie/ieHNsI KOHCTaHT (PUIbTPOBaHUS.

23. Tunbl GUIBTPOBA/ILHBIX TIEPETrOPO/IOK Y TPEOOBAHUS K HUM.

24. CxeMbl (pM/IbTPOBAJ/IbHBIX YCTaHOBOK. JJOCTOMHCTBA U HEZIOCTATKU CXeM, MPaKTUKa UX
NIpYMeHeHHst Ha 00oraTuTebHBIX (PadbpuKax.

25. Cy1lika: CyLHOCTb IpoLiecca, MPUHLUINA/IbHAS CXeMa CyLIWUIbHOM yCTaHOBKHU.

26. TTporeccel BarooOMeHa Mpu CyIIKe, BU/[bI BIary NpH cylike. HarpspkeHHOCTH OapabaHa
T10 UCIapsieMOU BJiare.

27. Kpusble cylku. CKOPOCTb CYLIKH.

28. TexHoyornueckre cxemMbl 00€3BOKMBAHUSI.

29. KoMIioHOBKa 000pyI0BaHHsT 00€3B0>KHUBAIOIMX YCTAaHOBOK.

YmeTs

- OCYLEeCTB/ISITb TEXHUYECKOE DPYKOBOZCTBO
TOPHBIMH W  B3pbIBHBIMM paboTamu  TIpH
5KCIUTyaTal[IOHHOM pa3Bejike, [00bIue TBepAbIX
MOJIe3HBIX  WMCKOMAeMbIX, CTPOWTE/NILCTBE U
3KCIUTyaTal[X TI0/I3€MHBIX 00BEKTOB,

- YIIPaB/ISITh TpoL{eccaMu Ha
MIPOM3BO/ICTBEHHBIX 00BEKTax IO mepepaboTKe
T0JIe3HBIX UCKOTAaeMbIX

ITepeueHb mem 0s151 N0020MOBKU K CeMUHApCKoMy 3ausimuio « TexHosi0euuecKue cxembl
00e3803icusaHus»:
1. Cxembl 00€3BOKMBaHHS TIPOAYKTOB O0OTaIlleHHss Ha MAarHUTOOOOTaTHUTeTbHBIX

(habpukax.
CxeMbl 00e3BOKMBaHUS TIPO/IYKTOB 00OTaleHusi Ha TPAaBUTAI[MOHHBIX Pabpukax
CxeMbl 00e3BOXXMBaHMs TIPOIYKTOB 00OoTraijeHrs1 Ha (yIoTarjMOHHBIX (habprkax
KomrmoHoBKa 060pyoBaHusT 00€3BO>KHBAIOIMX YCTAHOBOK.
Cry1ieHue ¥ CKIaZiJMpPOBaHKe CTYIIIeHHBIX XBOCTOB.

kW

Bnapgetsb

- HaBbIKAMH HEIOCPeJCTBEHHOTO YIIPaB/IeHUS
rpoLieccamu TOPHBIX pabor Ha
MIPOU3BO/ICTBEHHBIX 00BEKTax;

- OCHOBHBIMM  TIPUHLMNIAMU  TeXHOJIOTUM
9KCIITyaTalIOHHOM pasBeKH, n00bIun,
riepepabOTKU TBeP/bIX TM0JIe3HbIX MCKOMAaeMbIX,

[TpakTHUeckoe 3a/ilaHue K SK3aMeHAIIMOHHOMY OWsieTy:

1. Ha uedtpudyrupoBaHue MnocTynaeT mybna oobemom 500 M*/4 ¢ coziepkaHueM B Heil
tBepzoro 10%. IlnotHocTs TBepzod ¢asel 3900 kr/m®. Omnpenenuts 00beM C/IvMBa U
00BbeM BO/IbI, YXO/sIIe ¢ 0cajKoM, ecii cojiepkaHue TBepzoro B HeM 60%. IToTepsimu
TBEP/IOTO CO C/TUBOM TpeHeOpeyb.

2. Ha BakyyM-GuIbTp NOCTYNaeT CryIIeHHbIM NPOAYKT CIYCTUTENs C COJEepyKaHUueM




CTpyKTypHBIM

3JIeMEeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OreHOuHBIE CpeCTBa
KOMITeTeHLINU
CTPOMUTE/IbCTBA W 3KCIUIyaTaljuy I10/3eMHbIX TBepzoro 45%. Harpyska ro teepgomy 24 T/u. IlnotHoCTh TBepaoi dasel 3,2 r/cm’,
00BbeKTOB Omnpegenutb 006beM ¢unbTpaTa U 00bEM BOJBI, YXOZSIIEH C KeKOM, eCld KeK HUMeeT

B/IaXKHOCTh 15%. [ToTepu TBep0ro ¢ GpuUabTpaTOM COCTaBSOT 2%.

3. Ha ¢duibTpoBaHMe MOCTYMAOT MecKW crycrutess obbemom 320 M*/4 C cofepkaHduem
TBepAoro 45%. IlnotHocts TBepgoit (asel 3800 kr/m®. Paccuumrath 06BeM BOJBI,
yZansgeMou € (pUIbTpaTOM, eCM KeK KMMeeT BJIaKHOCTb 13%, a MOoTepu TBepAOro C
¢unbTpaToM coCTaBiSAlOT 2%. PaccunTaTh KOHLIEHTpALMI0 TBepPAOro B (uibTpaTe B
/o>,

4. B nyaene cogepxurca 14% teepgoro. IlnmoTHocTs TBepoi  ¢asel  5000kr/m>.
Orpeie/ITh TUIOTHOCTb TakKOM MyJibibl, Maccy 300 aM® Takoi MyJbIibl, Maccy B Heil
TBepJoro (B TOHHax) U 00beM BOJpbI.

5. Ha cryiienue nocrymnaer neHHbIi MpoAyKT ¢oTtaiun B 06beme 800 M*/4 ¢ TJIOTHOCTBIO
TBepAoi ¢asel 3800 kr/mM* U ¢ cogepkanueM TBepzoro 30%. OnpegenuTs 06beM BOJRI,
yAanseMord CO C/IMBOM, eC/Id COJep>KaHWe TBepAoro B neckax 65%, a BbIXO[, MEeCKOB
cocrasisieT 95%. PaccuuTaTh IIJIOTHOCTB CTYLL@HHOTO TIPOAYKTa.

6. HeobOxoiyMMO TPUrOTOBUTH 2 JWTPA MY/bIBl C COAep)KaHWeM B Heil TBepgoro 45%.
[InotHOCTL TBepAoi (asel 4200 kr/m>. PaccuMraTh MacCy HaBeCKM, 00beM BOABI U
IJIOTHOCTb MPUTOTOB/IEHHOU CYCITeH3UH.

7. B crycrure/s oCTymnaer myJbia B Koaudectse 650 M%/4 ¢ cofiepkaHueM B Heli TBepZIoro
205. TlnoTtHOCTL TBepo#t (hasel 2900 Kr/m®. Paccuntath 00HeM BO/IbI, yA/IAEMOM B CIUB,
eC/IM TUIOTHOCTh CIYIEHHOro mnpogykra 1650 kr/m®. IToTepsMu TBEpAOro CO CIMBOM
npeHeOpeub. PaccunTath cofiep>kaHue TBEP/IOTO B CI'YIIIEHHOM TIPOAYKTe.

8. B nyssne cogepxxurcs 30% TBepgoro. I110THOCTE TBepAoi (asel 4 r/cm>. Oripese/uTh
IUIOTHOCTB ITyJIbIIBI, MacCy 240 M® Tako# MyJIbIIbl, MacCy B Heli TBeporo (B TOHHAX) U
00beM BOJIBI.

IK-19
T'OTOBHOCTH K pa3paboTKe MPOEKTHBIX MHHOBAI[MOHHBIX PEIIeHUH M0 SKCIITyaTal[MOHHON pa3Be/ike, 10ObIUe, epepaboTKe TBEPBIX MOJE3HBIX UCKOMAaeMbIX, CTPOUTETLCTBY U
9KCITyaTalldH T0/[3eMHBIX 00HEKTOB

3HaTh - - COBpeMeHHbIe TPOLIeCChl 00€3BOKUBAHUS U [TpriMepHbIli TTepeueHb TEOPETUUECKHX BOTIPOCOB K 9K3aMeHY:




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

00ecCIbITMBaHNSE MUHEPAJIBHBIX TTPOYKTOB
oborartreHus,

- TIPOLIECCHI TTbIIey/IaB/IMBaHKs Ha
oboraTtuTenbHBIX (pabprKax;

- TIPOLIECCHI TH/IPAB/IMUECKOTO
TPaHCIIOPTUPOBAHUS U CK/IaPOBaHUsI OTXO/I0B
oborarieHwus;

- TIPOLIECCHI MIPOU3BO/ICTBEHHOT'O
obcnmyxuBaHusi ~ oboratutenbHBIX  (habpHK
(BogocHabykeHUe, BO3/yX0CHaOKeHHe)

1. YcrtpotiicTBo, MpUHLMI pabOThI APEHAXKHBIX CK/IaJI0B; 00/1aCTH MX PUMEHEHUS.

2. YcTpoiicTBO, MPUHLMI PaboThl 006€3BOKMBAIOLMX OYHKEPOB; 00/1aCTH UX NIPUMeHEeHMSsI.
3. YcTpoiicTBO, MPUHLMIT PAaOOTH 00€3BO’KUBAOLIMX KOBIIOBBIX 3/1€BAaTOPOB.

4. O6e3Bo)KMBaHKE Ha TPOXOTaX U CUTaX.

5. O6e3Bo)KMBaHHE B MeEXaHUYeCKUX KIacCU(PUKATOpax.

6. VHTeHcuduKanMs rporecca ApeHUpOoBaHusl.

7

8

. Knaccudukaiius anmapaToB [ijisi CTYI[eHUsI U OCBeT/IeHHs Ty JIbIL.
. KoHcTpyKIus v IpyUHIMIT pabOoThI paiiaibHOTO CTYCTUTENS C TieprudeprudecKuM

MpUBOZOM. [IOCTOMHCTBA 1 HEJJOCTAaTKH CT'yCTUTeJIsi; 00/1aCTb IPUMeHeHUsl.

9. KoHCTpyKUMS U NIPUHLIMII JeMCTBUS paZUa/IbHOTO CTYCTUTeNS C LieHTPaJIbHbIM [IPUBOJIOM
TSDKeJIOro Tvra. [IoCTOMHCTBA U HeIOCTaTKH; 00/1aCTh MPUMeHEeHMSI.

10. KoHcTpykumst ¥ ipuHOUn pabotel cryctutenss SUPAFLO. ®akTopsl, BAUSIOLIME Ha
paboTy crycruresneii.

11. Ipaktuka npumenenus crycruteneir SUPAFLO Ha oboratuTenibHBIX pabprKax.

12. CoBepieHCTBOBaHWe KOHCTPYKLIMM amnmnaparoB /ISl CTYIeHUs Ty JIbII.

13. Cry1eHue B TOHKOM cJ10e. KOHCTPYKIUS ¥ IPUHLUI eMCTBUS TOHKOC/IOMHOTO
OTCTOMHUKA. [IOCTOMHCTBA ¥ HeAOCTAaTKH; 00/1aCTh IPUMEHEeHVsI.

14. Knaccudukaiiysi KOHCTPYKLMM (GUIBTPOB.

15. KoHCTpyKIMs ¥ IPUHIUTT pabOThI AVCKOBOTO BaKyyM-puiabTpa. JJocToMHCTBa U
He/l0CTaTK{, 00/1aCTh IPUMEeHeHUs!.

16. KoHCTpyKIMs ¥ IPUHIUTT pabOThI AVCKOBOTO BaKyyM-(QUIbTPa, 00/1aCTh TPUMEHEHUs.
KoHCTpyKTHBHBIE 0COOEHHOCTH JUCKOBOTO BaKyyM-¢huibTpa «Mactep».

17. KoHcTpyKIws v ipuHIuI paboTsl BakyyM-¢unbtpa CERAMEC. JocTouHCTBa 1
He/l0CTaTKu (uIbTpa, 06/1aCTh IPUMEHEeHHSI.

18. KoHCTpyKIMs ¥ IpUHIUI paboTbl 6apabaHHOTO BaKyyM-(U/IbTpa C BHEIIHeH
¢bunbTpytolieii moBepxHOCTbI0. OCOOEHHOCTH KOHCTPYKLMM 6apabaHHOT0 BaKyyM-
¢buIbTpa CO CXOAMIMM T0JIOTHOM. JIOCTOMHCTBA M HEIOCTAaTKK (DMILTPOB; 00/1aCTH X
TIPUMeHeHUs.

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




CTpyKTypHBIM

3/1eMeHT [I1aHupyeMble pe3y/bTaTbl 00yUeHuUs OLieHOUHbIe Cpe/iCTBa
KOMITETEHI[MU
¢bubTpytOLIel MOBepXHOCTHIO. JIOCTOMHCTBA M HEIOCTaTKU (hHIbTPa; 06/1acTh
MIPYMeHeHMsI.
20. KoHCTpYKLUS ¥ IPUHLIUIT PabOThI JIEBHTOUHOTO BaKyyM-(puabTpa. JJOCTOMHCTBA U
He/l0CTaTKW; 00/1acTb IPUMeHEeHHsI.
21. Knaccudukanums ¢puibTp - mpeccos. ITpuHLMT paboThl GUbTp-Tipecca. JJoCTOMHCTBA U
He/[0CTaTKU (U/IBTP-TIPeCcCoB, 00/1aCTH UX MIPUMeHEeHMSsI.
22. KOHCTPYKLUS ¥ IPUHLUIT Pab0Thl BEPTUKAIBHOTO (DMIBTP-TIpecca. JJoCTOMHCTBA U
He/[0CTaTKU (U/IBTP-TIPeCCOB, 00/1aCTH UX TIPUMeHEeHMSsI.
23. YcTpoiicTBo 1 paboTa CYIIM/IOK C KUTISIIUM C/10eM. [IoCTOMHCTBA U HeJOCTaTKH; 00J1acTh
MIpYMeHeHMsI.
YMeThb - YMETb pa3pabaTbIBaTh npoekTHeIe | IlepeueHb mem 0151 N0020MOBKU K CeMUHAPCKOMY 3aHsamuio «Obecnbuiueanue u
VMHHOBALIMOHHBIE DelleHuss TI0 TepepaboTKe | nbLieynaenueaHue Ha 060zamumesbHbIX pabpukax»:
TBEPAbIX TIOJIE3HBIX HWCKOTAeMbIX, BKJ/IHOUast 1. KoHCTpyKLMHU 00ecrbUTUBaTe e,
BCIIOMOTaTe/ibHble  TPOLeCChl ¥ TIPOLIeCCHI 2. O6ecrblBaHKe acOeCTOBBIX KOHIIEHTPATOB KaK MeTO/ TTOBBILIIEHHS] MX KauecTBa.
MIPOU3BOZCTBEHHOTO 00C/Ty)KUBAHUS: BbIOMPATh 3. KoHCTpyKIMY [IUK/IOHOB U OaTapeHHbIX 1IMK/IOHOB /ISl MbLIeY/IaBIUBaHMUSI.
W pACCUMTHIBATH TEXHOJOTUYEeCKHE CXEeMbl 4. KOHCTPYKLIMM MOKPBIX TTbIJIey/IOBUTE e
00e3BOKMBaHW, 00ec/IbUTUBaHUS 5. BapboTa)kHbie ¥ TIeHHbIE MbLIeYIOBUTEH.
MHUHEPAJIbHBIX TPO/YKTOB, TIbUIEY/IAB/IUBAHUS 6. KoHCTpyK1jM TKaHeBBIX (PUILTPOB [iJIs TIbUIEY/IaB/IMBAHUS.
Ha oboraturesibHBIX  (abpuKaxX,  CXeMbl 7. KOHCTPYKIMY 3€PHUCTBIX U KOMOMHUPOBAHHBIX (DHU/IBTPOB.
BO/[0CHA0)KeHUS Ha oboraTuTenbHBIX 8. KoHcTpyKijun 3/1eKTpOoUIbTPOB.
¢abpukax, CXEeMBbI TU/PaB/INUYECKOTO 9. CxeMsl IblIey/IaBIMBaHKs Ha 000raTUTeTbHBIX (pabpuKax.
TPAaHCTIOPTUPOBAHUSI XBOCTOB OOOTaIlleHUus] U 10. Boprba ¢ mbUTBI0 Ha 060TaTUTETBHBIX (habpHKaX.
rapamMeTpbl XBOCTOXPAaHMJTHLL]
BnazieTsb - BJ/Ia[IeTh HaBbIKaMU pa3pabOTKU MPOEKTHBIX [TpakTUeckoe 3aZjaHue K SK3aMeHal[MOHHOMY OHsIeTy:

MHHOBAL[MOHHBIX pelleHri 1o repepaboTke
TBEP/bIX T0JIe3HbIX MCKOMaeMbIX, BKJ/HOUast
BCIIOMOraTe/IbHble  TPOLIeCChl Y TPOLIeCChI
TIPOM3BO/ICTBEHHOTO 00C/TYKUBaHUST;

OCHOBHBIMU METO/IMKAMHU 3KCIIePUMEHTaIbHOr0

1. Onpezsenth HEOOXOAUMYIO TUIOIAAL A1 CrymieHnus 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, YXOJALMX B C/IMB OTCTOWHUKA, eC/IN
WX TUIpaBIMyecKast KpynmHocTs 1,1 MM/c, a IIOTHOCTB 3 r/cm®.




CTpyKTypHBIM

571eMeHT [TnaHupyemMble pe3yabTaThl 00yUeHHS OueHouHbIE CpeCTBa
KOMITeTEeHLIUU
onpezeeHust pas/IMuHbIX rnapameTpos | 3. OrnpefenuTs NPOLIEHT TBEPAOrO B pasrpy3Ke CryCTUTeJIs], €C/IM TJIOTHOCTh TeckoB 1600
MPOL[eCCOB 00e3BOXKHBaHMH, KI/CM>, a TUIOTHOCTB TBepo# (asbl 4300 Kr/m’,
TbLIeyJ/iaB/IMBaHuUs, Bo/locHaOXkeHus, | 4. OripefeiuTh HeOOXOAUMYHO TuTOMaAb Ayt crymeHus 1000 m3/u mysbnbl npu K:T=9:1.
CU/JPaB/IUYeCKOro  TPaHCIIOpPTa,  HaBbIKaMU [TnoTHOCTB TBepAoH ¢asel 2,9 T/M3. Y enbHas Harpyska 1o teepgomy 0,4 T/mM2 -u.
00paboTKM TIO/MyUeHHBIX HSKCTIIEPUMEHTA/bHBIX | 5. PaccuMTtaTh THAPABIMUECKYIO KDYIHOCTh 3€pPeH B3BeCH B YCJIOBUSX CBOOOJHOTO
JlaHHBIX OC@X/JEHUs B BOJE, eC/IM S5KBUBAJIEHTHbIM AWaMeTp OcaxAarommxcs yactul 10 MM, a
- OCHOBHBIMH MeTO/MKaMu pa3paboTKu IUIOTHOCTB YacTuiy 3,4 r/cm’,
MPOEKTHBIX peleHui oTzesieHuy | 6. PaccumTaTh KPYNMHOCTh MaKCUMAaJ/IbHBIX YaCTHL], YXOJALIUX B CJIMB OTCTOMHUKA, €C/IA UX
00e3B0O>KMBaHUS Ha 000raTUTE/bHBIX (pabpuKax ryzipaBIMuecKas KpymHocTs 0,8 MM/C, a IIOTHOCTb OCaXKAIOIMXCA YacTuL] 3,5 T/M°.
1. He uentpudyruposanue nocrymnaer 360 M>/u my/bIbl C cofiepykaHueM TBepzoro 18%.
[1noTHOCTL TBepAoi (asel 4,1 r/cM®. OnpegenuTh 06beM BOJbI, YXOIAIIEH CO CIMBOM,
eCJIM cojiepKaHue TBepZoro B reckax 55%. IlotepsiMu TBepzioro o CIMBOM TpeHeOpeys.
PaccunrtaTh NJIOTHOCTB KeKa.
2. HeoGX0auMO TPUTOTOBUTEL CYCIIEH3UI0 06beMOM 3 IM® C COZiep>KaHWeM B Hell TBEPZOro
25%. IlnotHOCTL TBepzoi (asbl 3800 kr/m®. PaccumTaTh IJIOTHOCTH TAKOM CYCIIEH3HH,
MacCy HaBeCKH, 00beM BOJpI.
[ICK-6.3

CriocoOHOCTh BbIOMpaTh W PACCUMTHIBATb OCHOBHBIE TEXHOJIOrMUYECKHe TapaMeTphbl 3((hEeKTUBHOIO M 3KOJOTMUYEeCKH 0e30MacHOro MpOM3BOACTBA paboT Mo
nepepaboTKe ¥ 000TallleHHI0 MUHEPAILHOTO ChIPbsi HA OCHOBE 3HAHWH TIPUHIUITOB ITPOEKTUPOBAHKST TEXHOJOTMUECKHUX CXeM 000raTUTe/bHOTO MPOM3BO/ICTBA U
BbIOOPA OCHOBHOT'O ¥ BCIIOMOT'aTeIbHOT'O 000raTUTeIbHOr0 000PYA0BaHMUS

3HaThb

- OCHOBHBbIe TeXHOJIOTHUeCKHe rapameTpbl
3¢ heKTUBHOTO U 3K0JIorHdYecku 6e30macHoOro
MIPOM3BO/ICTBA paboT 110 repepaboTke u
oOoraileH1I0 MUHEePaIbHOTO ChIPhS;

- TOpUHLMNOBI  [IeHCTBUS, YCTPOWCTBO U
TeXHUYeCKHe XapaKTepUCTHWKM arapaTtoB JJis
00e3BOKMBaHWSI ~ MUHEpaNbHBIX  IPO/YKTOB,
Tbl/Iey/1aB/IMBaHUS u A TIpPOLIeCCOB
TIPOU3BO/ICTBEHHOTO 00C/TY >KUBaHHUS

.

. .

.

OCOENPU A WN

ITpriMepHBIM NTepeyeHb TeOPeTUYECKHX BOIIPOCOB K 9K3aMeHY:
UTo Ha3bIBaeTCsl IPOMBILLIIEHHOM MbIIbHO?
Ot kakux (haKTOPOB 3aBUCHT TIOSIBIEHHE TIBUTH B pabourx rmoMerieHusx Gpadpuk?
HazoBute ucTouHMKY 06pa3oBaHus MbLTH Ha OD.
[laiiTe XapaKTepUCTUKY NTePBUYHON U BTOPUUHOU IBUIN.
HazoBure crioco6bl Mbliey1aB/IMBaHUS U [laiiTe X KPaTKyH XapaKTepUCTHKY.
Uro takoe KII/I nbuieynioBuTesns?
C Kakoi Lie/bio NpUMeHsieTCst 06ecCTbITMBaHKe PY/Ibl U TIPOIYKTOB 00OTalljeHUs?
Kakue MeTo/ib1 06eCIibl/TMBaHuS IPUMEHSTIOTCS Ha (pabpukax?
CxeMma ¥ MPUHLIKI paboThl 1IeHTPOOeKHOTO 00eCIIbIINBaTe/Isl.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.

29.
30.
31.
32.

33.

B Kakux armapaTax OCYIIeCTB/seTCsl yJaB/AMBaHWEe TIbUTM TI0J, JeMCTBUEM CHJIBI
TSDKeCTU?

[aiiTe XapaKTepPUCTHUKY IbLIe0CaAUTEe/IbHBIX Kamep.

B Kakux anrapaTax OCyIIeCTB/sIeTCsl yIaBIiBaHue TbUIK TI07] AeliCTBUeM LIeHTPOOeKHOM
CUbI?

Yro Takoe (akTOp paszesieHus B LIUKIOHe?

HazoBuTe TUITBI LIUKIOHOB.

N300pasute KOHCTPYKTUBHbIE CXeMbI TIPOMBIIIJIEHHBIX [[UK/IOHOB.

KoHCTpyKLus 1 00/1aCTh IPUMeHeHHs1 6aTapelHBIX [[UK/IOHOB.

B ueM Cy1IHOCTE MOKPOTO IIbl/IeY/IaB/IUBaHUA?

[TepeuricivTe NMpeUMyIleCcTBa U HeIOCTaTKA MOKPOTO TTbl/iey/1aB/IMBaHUSsI.

[lepeuniciure  cmocobbl  MOKpPOTO  TbUIEyJ/IaB/IMBaHUS,  JAaidTe WX  KPATKYHo
XapaKTepUCTHUKY.

HasHaueHue cMauvBaTe/ieil IPU MOKPOM MbLI€YJ/IaBIMBaHUM.

[Mop meiicTBYEeM KaKWX CHJT yJ/IaBIUBAIOTCS YaCTULIbI B MOKDBIX TIbI/IeYI0BUTEISIX ?

CxeMa 1 IpUHLUI PabOTHI LIEHTPOOEKHBIX CKPy0OOepoB.

CxeMa ¥ IPUHLMI PabOTHI arrapaToB ¢ TpyOoii BeHTypu.

CxeMa ¥ IpUHLMI PaboThl 0apOOTaXKHBIX U MEHHBIX TTbIIey1aBUTeIeH.

Cyl[HOCTh y/aB/IMBaHUS TMbUTM (GUIBTPYIOIIMMH 3/IeMeHTaMU. YKa)KuTe MperuMyllecTBa
Y HeJJOCTaTKU rpoLjecca (puabTpOBaHUS.

[TpuBeauTe KnaccupuKalyio pyKaBHbIX (HUILTPOB.

[TpyBeauTe CXeMy PYKaBHOIO 3/1eMeHTa, MOSICHUTEe TIPUHLUI [elCTBUSI.

TpeboBaHus, TipebsiB/sieMble K (UIbTPOBAJILHBIM TKaHSIM. BHIbl M XapaKTepUCTHKA
(UIBTPOBa/IbHBIX TKaHEH.

CriocoObI pereHeparjiy TKaHek.

[TpyHLMIT 3/1eKTPUYECKOM OUMCTKHU ra3oB. IIpeumyliiecTBa U HeIOCTaTKU METOZA.
OO6BsicHUTe pU3NUeCcKre OCHOBBI METO/Ia 3IEKTPUUYECKON OUUCTKH ra30B.

[TpuBeauTe KnaccuuKanuo 371eKTpo(pUIbTPOB.

I[IpriBeiTe yMpOIIEHHBIE CXeMbl TPyOUYaTOro W IUIaCTHHYATOr0 GUIbTPoB. OOBSICHUTE
TIPUHLIUT pabOTHI.




CTpyKTypHBIM

3JIeMEeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OreHOuHBIE CpeCTBa
KOMITeTEeHLIUU
34. OObsICHUTE BJIMSIHUE SJIEKTPUYECKUX CBOWCTB MU Ha 3(P(EeKTUBHOCTE pPabOTHI
3/1eKTPOUIIBTPA.

35. Kakue emié akTopsl BAUSIOT Ha 3 PEKTUBHOCTh Pa0OTHI 37IeKTPODHUTBETPOB?

36. [JanTe XapakTepuCTUKY pa3/MUHBIX CXeM IblIey/1aB/IuBaHusl.

37. O6acTb IPUMeHEeHUsT Pa3/TMYHBIX CXeM TIbUIEY/IaB/IMBaAHUS.

38. dakTOpBI, OTpe/esitoLe BEIOOP CXeM IbLieyIaBIiBaHMsI.

39. [laiiTe XapaKTepUCTHUKY BBITSDKHOM, PUTOUHOU U 0011{e00MeHHOM BeHTHJISLUH.

40. OxapakTepu3syiTe BpeJHOe B/IMsIHUE TblJIel Ha 3[J0POBbe UesioBeKa.

YMmeTs - pacCcUuThEIBaTH OCHOBHBIE ITapaMeTphl 3ajauu
TEXHOJIOTUU 1 060raTUTEe/IbHOTO 1.Ha BakyyM-(uWIbTp MOCTYyNarOT IIeCKU CTYyCTUTeNdss C cojepkaHueM TBepzaoro 50%,
000py/I0BaHus; aHA/TM3UPOBATh YCTOMUMBOCTL | Harpy3ka 1o TBepaoMy 18 1/4. OnpenenuTtb 00beM BOABI, yAansieMou ¢ (GpuabTpaToM, eciu
TeXHOJIOTMUeCKOTI'0 TIPoLjecca U KauecTBo KeK (pUIbTpa MMeeT BJaKHOCTb 12%, a moTepu TBepZOro C (pUIbTPaTOM COCTaB/IsIOT 1,5%.
BBIITyCKaeMOM NIPOAYKLIVH;
- BbIOMpaTh W paccuuThiBaTh HeoOxonumoe | 2.Ha npecc-GuabTp MocCTymnaeT CrylieHHbI NPOAYKT OTCTOMHMKA C CO/iepKaHUeM TBEep/0ro
obopyoBaHus LS oGe3BoxkuBanus | 25% B Komuuectse 80 m*/u. TInoTHOCTE TBEpOH (a3l paBHa 2600 kr/m®. Paccunrtath 00HeM
MMHepanbHbIX TPOJYKTOB, NbUIEYy/aB/IUBaHuUs, | GUabTpaTa U 00beM BOJbl B KeKe, ecyiid KekK cofiepkuT 18% Binaru. [lotepsimu TBepZoro c
IS TIPOL[eCCOB MIPOU3BO/ICTBEHHOTO | (hUnbTpaTOM rpeHebpeyb.
00CTy)KUBaHUS
Bnapets - MeTOoJaMH1 pacuéra KaueCTBeHHO- |  3ajauu

KOJIMYECTBEHHOM U BOJHO-11JIAMOBOM CXeM; 1. Ha crymenue noctymaer 150 M*/u mysbliel ¢ cofepskaHueM TBepaoro 8%. I1I0THOCTE
- MeTOoJaMH1 060CcHOBaHUs OCHOBHBIX | TBepioit daser 3000 kr/m’. PaccuuMTaTh OUaMeTp CTYCTHTeNsI, eC/d y[elbHas TJIOIALb
rapaMeTpoB 51 MeTOUKaMU pacueta | crymjenus 14,4 m*u/T.
TeXHOJIOTUUeCKOI 0 obopyioBaHust pisi | 2. OnpeziendTh HeOOXOAUMYHO TUIOLIAJb CIYIIEHUs, eC/ld pa3KiKeHHue UCXO/HOMN MyJIbIIbl

BCIIOMOTraTeJIbHBIX IMPOI1jeCCOB

13, a pa3kuKeHue CrylLeHHOro rpoaykra 2. CKOpoCTb ocakeHus yactul] teepzgoro 0,5 cvm/
MWH, a POX3BOAUTETLHOCTb CryCcTUTe I 1o TBepaomy 100 1/4.

3. Ha crymenuve nocrynaer 240 M*/4 my/blibl ¢ cofepykanueM TBepaoro 10%. IT1oTHOCTS
TBepoM (asel 3,2 r/cm°. Paccuntath HEOOXOAMMYIO TIIOIIA/b CTYIIEHUS, eC/T y/e/IbHast
iomab cryexus 0,28 M*CcyT/T.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

[ICK-6.4

CriocoOHOCTh pa3pabaThiBaTh M peanr30BBIBaTb MPOEKThI MPOM3BO/CTBA MPU TlepepabOTKe MUHEepasbHOTO M TeXHOTeHHOTO ChIphsi HA OCHOBE COBPEMeHHOMN
METO/I0JIOTHU TIPOeKTHUPOBAaHUsl, PaCCUMTHIBATh TIPOM3BOJUTENHLHOCTL W OMNpefessTh TapameTpbl 00opyZoBaHUs oboraTuTenbHbIX (GabpuK, (opMUpOBaTh
reHepasIbHbIH I71aH ¥ KOMITIOHOBOYHBIE pellieHrsi 00oraTuTenbHbIX (habprk

3HaThb

- COBpeMEeHHbIe TIPOEKThl IO TepepaboTKe
MHWHEpPA/lbHOTO W TEXHOTEHHOTO ChIpbSl M
MEeTO/I0JIOTHIO UX ITPOEKTUPOBAHUS;

- METO/MKU pacueTta TPOU3BOUTEIbHOCTH
oboratutenbHOW (abpUKM W OTAETBHBIX ee

L|€XOB;
- MeTOJUKWA  Orfpejie/ieHUss  TlapaMeTpOB
o0opyoBaHust JJIst BCIIOMOTaTe/IbHbIX

MIPOIEeCCOB Ha 0OoraTUTebHBIX (habprKax

7.
8.
9.

ITprMepHBIM NTepeyeHb TeOPeTUYECKHX BOIIPOCOB K 9K3aMeHY:
BopocHabkeHure v BOIOOTBe/IeHHe Ha 000raTUTe/IbHBIX abpuKax.
CxeMbl BoJOCHa0KeHHsT 000TaTUTeNbHBIX (habpHK.
Uro Takoe Bo#onpoBoA? Kakue 0CHOBHBIE COOPY>KEHUS BXOZST B COCTAaB BOJOMPOBO/HOU
cetu? Knaccudukaiys BoZorpoBo/oB.
[MpuHIMNUanbHas cxeMa BoZocHabeHust oboraturenbHoM (abprku. Kakumu GbiBatoT
cxeMbI BoflocHaOxeHust OP?
O6opoTHOe BofiocHabeHre oboraTuTe/bHbIX (Pabprk
Ha kakue Hyxzpl pacxoayetcs Boga Ha OD? Urto Takoe cBexkasi TeXHUUeCKas BOJa U
obopoTHast Boja?
W crounnku BogoCcHa0KeHNs ¥ BOZI03a00pHbIe COOpPY KeHus (C TpUMepamMH).
Ha3HaueHue BOIOHANOPHOM OalllHU B CUCTeMe BO/J0OCHA0KeHUs?
UTo Takoe Hapy’KHas U BHYTPeHH:AS BOJOIIPOBO/AHAsA CeThb?

10. KOJ'IBL[EBBIE M TYIIMKOBBIE BOAOIIPOBOJIHBIE CETH. ,HOCTOI/IHCTBa W HeJOCTATKU CXEeMBI,

00s1aCTH MX TIPUMEHeHHUs.

11. Yro Takoe rupaBiIdyeCKUi YKIOH?
12. Kakas Touka BOZIOTIPOBOJHOW CeTH Ha3bIBAeTCS AUKTYHOLLIeN?
13. Kakue TpyObl IPUMEHSIFOTCSI 1J1si BOJOTIPOBO/IHBIX CeTel U Kakve TpeboBaHUsI K HUM

Npe/ibAB/IAIOT?

14. Yto Ha3bIBaeTcs rnpaB/IN4YeCKUM TpaHCHOpTOM? ,Z[OCTOI/IHCTBEI W HeJOCTATKHU

T'M/|paBIMUeCKOro TpaHCIopTa.

15. YTto Takoe KpuTHUeCKasi CKOPOCTb TIOTOKA M OT Yero OHa 3aBUCHUT?
16. CamoTeuHbI¥ THAPOTPAHCIIOPT: B KaKUX C/1ydasix IPUMEHSIeTCs], KaKie COOpY KeHUs

BXOJISIT B €T0 COCTaB?




CTpyKTypHBIM

3JIeMEeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OreHOuHBIE CpeCTBa
KOMITeTeHLINU
17. HanopHblii TMAPOTPAHCIIOPT: B KAKUX C/Iyvasix PUMeHSIeTCs, KaK1ue COOPY>KeHHUsI BXOJAT
B €ro cocTaB?
18. XBocToBOE XO03sMiCTBO ObOraTtuTe/bHbIX (abpukK: Ha3HaueHHWe, COCTaB COOPY)KeHHWH,
SKCIUTyaTaLusl.
19. Tunel xBocToXpaHWIHIL. Kakue akTopbl onpezesisitoT BbIOOD TIOMIAAKH M0/
XOCTOXpaHu/uie?
20. Kakue coopy>keHust BXOJAT B COCTaB XBOCTOBOr0 X03sKicTBa OD, Mx Ha3HaueHue?
21. Yto Takoe Hacoc? UTo Takoe HAMop U nojauva Hacoca? Kakue npespalljeHus1 SHepruu
MPOMCXO/AT MpU paboTe Hacoca?
22, KOHCTpYKLUS ¥ IPUHLIUI JeCTBUS 1jeHTPOOe>KHOT0 Hacoca (yMeTh 3apPUCOBBIBATH).
23. I'pyHTOBbIE U TIeCKOBbIe HACOChl. B ueM uX oT/MuMe OT LeHTPOOEeKHBIX HAaCOCOB,
paboTaromx Ha YUCTOM Boje?
24. Kakue UCX0/Hble aHHbIe He0OXOJUMBI /Il pacueTa TH/PABINUeCKOTr0 TPAHCIIOpTa?
25. MeTouKa pacueTta ri/ipaB/IM4eckoro TpaHCIopTa.
26. Uto Ha3biBaeTCst TpeOyeMbIM CBOOO/IHBIM HAaIllOPOM, M3 Uer0 OH CK/IaibIBAeTCS?
27. Kak onpeziesnisieTcsi pacyeTHasi BbICOTa BOJOHATIOPHOM OaliHu?
Ywmets - paspabaTbiBaTb U peaM30BbIBaThb IPOEKTHI | 3aziaua:
MPOM3BOJICTBA M0 TepepaboTke MuHepanbHOro | Ha duabTpoBanue mocrymaer 250 M/u CyCHeH3uWM C COJepXKaHWeM TBepaoro 58%.
U TeXHOreHHOTO  Chipbi  Ha  ocHoBe | [I10THOCTL TBepAoi (a3l 4000 Kr/m°. PaccuuraTh MaTepuasbHbLINA GajaHC rporecca, eciu
COBPEMEHHOW MeTO/|0/IOTHH TMPOeKTUPOBaHUsT; | BNaXHOCTh Keka 10%. Ilotepsmu TBepporo c ¢uabTpatoM mpeHeOpeub. OmpesenvTsb
- pacCUMTLIBaTL  TPOM3BOJMTENLHOCTL U | HEOOXOAMMYIO TUIOIA/ b (GUILTPOBaHUs, eciu g =200 Kr/m>-u.
oripeZieNIsiTb  TlapamMeTpbl  000py/OBaHUS  AJIst
TpOLiecCcoB 00e3B0oKUBaHUS,
TIblIeyJ1aB/IMBaHUS, BO3/1yXOCHa0XKeHUs,
BO/IOCHAa0)KeHUs, FH/IPaB/IMUeCKOr0 TPAHCIIOpTa
Bnagets - NpUHLMNAaMU (OPMHUPOBAaHUS T'eHepasbHOI0 ITepeuenn Tem pedepartoB:

M7aHa U  KOMIIOHOBOUHBIMU  pelleHUsIMU
oboratuTesibHBIX (abpuK;
- OCHOBaMH COBpPEMEeHHbIX MeTO/IOB

MMPOEKTUPOBAHUA oboraTuTe/IbHBIX (1)86PI/IK

1. ITpyHOMIIBI TPOEKTHUPOBAHUSA T'eHepa/IbHOIO IjlaHa.
2. CocTaB ¥ cTpyKTypa oborarturenbHOM habpUKu.
3. IIpoeKTHO-KOMITOHOBOYHBIE PelleHHs] BCTIOMOraTe/IbHbIX LIeX0B.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

IICK-6.5 roTOBHOCTBIO IMPpUMEHATL COBPEMEHHBIE I/IH(l)OpMaL[I/IOHHbIe TE€XHOJIOTMHW, dBTOMATH3MPOBaHHBIE CHUCTEMBI TIDOEKTHPOBAHUA 00oraTuTe/IbHBIX

TIPOM3BO/ICTB

3HaThb

- IPUHLIVITB] ABTOMATH3aLUH
MIPOU3BO/CTBEHHBIX MPOLIECCOB;
- paboTy ¥ perynMpoBKy 000pyZ0oBaHusl.

3agauu:

1. B cycnmensun cogepxurcs 35% TBepgoro. IlnoTHocTe TBepoi dasel 3,8 T/M°.
PaccuuTarh IIOTHOCTb CYCIIEH3WM, MacCy HaBeCKW s mpurotosieHds 330 M° Takoit
CycIieH3uu, 06emM BOJIBI.

2. [1pyurotoBuTh 2 /1 MyJ/bIbI TIPU COZEP)KaHWW TBEPAOro B myJsblie 45% U IIJIOTHOCTH
TBepAoi asel 4200 kr/m°. PaccumTaTh MacCy HaBeCKH, 00beM BOALI U IIJIOTHOCTh
T0JIyYeHHOU MybIIbl

3. B paguanbHbIi cryctuTens noctynaer 400 M>/4 mysiblibl ¢ COflepyKaHueM TBepaoro 8%.
[lnotHOCTE TBepAoi (asel 3200 kr/m>. CojeprkaHue TBepAOro B meckax 55%. PaccumTaThb
00beM C/MBa ¥ TJIOTHOCTH 11eCKOB. [loTepsiMu TBepAOro npeHedpeyb.

YmeTb

- 33/1aBaTh HEOOXOIUMbIE TIapaMeTpPhbl
TEXHOJIOTMUeCKOT0 TPOIiecca;

- paboTaTh B MPOrpaMMHBIX KOMILIEKCAX
Autocad u Kowmrmac;

- 00pabaThIBaTh pe3y/IbTaThl SKCIIEPUMEHTOB U
aHaymM30B paboTbl GhabpUKH.

3azauu:

1. B paguanbHbli cryctiteab noctymnaer 400 M>/4 MyJibIibl ¢ CoflepyKaH|ueM TBeporo 8%.
[lnoTHOCTL TBepzoi ¢asbl 3200 kr/m®. CogepikaHue TBepAOro B neckax 55%. PaccuuraThb
00beM C/IMBa ¥ MJIOTHOCTH 1MeCKOB. [ToTepsiMu TBep[0ro TIpeHeOpeys.

2.Ha crymenre nocrynaer 500 M%/d4 My/bbl C paskiwkeHWeM paBHbIM 3. IIIOTHOCTB
TBepoi dasel 2800 kr/m°. Beixop cryijeHHoro mnpogaykra 90%, cojepikaHue TBeporo B
CTyILEHHOM MpojyKTe 63%. PaccuntaTh 00beM C/vBa, 00bEM BO/IbI, YXOZSAIIEH C TIeCKaMHU,
IJIOTHOCTD CT'YLLEHHOT'O MPOJYKTa, MacCy B/IaXKHBIX MTECKOB.

3. Ha cryijeHue mocTymnaeT myJbIia ¢ IJI0THOCTBIO TBepZoi (asbl 3800 Kr/mM* B KomuuecTse
150 1/u (cyxast Macca). PamkikeHue cycrieH3uu 5. Paccuntath 00beM BOABI, yAaasieMOi B
cuB; 00BEM BOBI, YXOAsIeld C TieCKaMH, €eC/JH TJIOTHOCTh CTYIIEeHHOTO TIPOJyKTa
1900 kr/m>.

Bnanets

- OCHOBHOM TEPMHHOJIOTHEHN KypCa;
- HaBbIKaMU PabOThI B TPOTrPaMMHBIX

BapuaHTbI KOHTPOJIbHOM PaboThI 0 pa3jeny «O0e3B0)XKHBaHHe MPOYKTOB
o0oraieHus»




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

OueHouHbIe cpejCTBa

KOMIL/IeKCaXx;
- MeTOJJaMU TIPOEKTUPOBaHKUS 000PY0BaHUs
JL7Is1 BCTIOMOTaTe/TbHbIX MPOLIeCCOB.

Bapuanr 1

1. TlepeuncnuTe BUALI B/IAard W YKa)KUTe TOPSIOK HACBIIEHUS Barod abCOHOTHO
CyXOro MaTepuaria.

2. PackpoiiTe BIUsHME KpPYMHOCTH W (OPMbI YaCTHI] Ha BJaroy/ep>KUBarollyto
CNoCcoOHOCTh MPOJYKTOB 00OTaIl[eHMSI.

3. Omummre miporiecc 06e3BOKMBaHUSI B OyHKepax. YKaKuTe 00/1aCcTb TPUMEHEHUS
TpoLiecca; Kakasi Bjiara yAasieTcs U3 Matepuaria.

4. TlpuBeguTe KOHCTPYKI[MIO W TIPUHIMI  pabOThl UCKOBOTO BaKyyM-GHWIbTpa.
[TepeuniciuTe JOCTOMHCTBA U HEAOCTAaTKU KOHCTPYKILIVH.

Bapuanr 2

1. [aiite  XapaKTepUCTUKy aficOpOMpoBaHHOW Bjard. Ha KakvMe BHUIbI  OHA
rofipaszesisiercs ?

2. Packpoiite BiusiHue (GU3MKO-XUMUUYECKOTO COCTOSIHUSI TIOBEPXHOCTU TBEpPAOro Ha
BJIarOyZep>KHBaloIIyI0 CTIOCOOHOCTh MPOJYKTOB OOOralleHusl.

3. Onummre Tporjecc 00e3BOKHMBAHUSI Ha TPOXOTAaX. YKaKUTe 00/1aCTh TIPUMEHEeHUSs
TipoLiecca; Kakas Bjiara yZaasercs U3 Marepuasa.

4. TlpuBeayTe KOHCTPYKIUIO U TIPUHLIUT pabOThI paZiiaTlbHOTO CIYCTHTEJIS C L[eHTPa/TbHbIM

npuBoZoM. [lepeurciiviTe JOCTOMHCTBA U HEOCTaTKU KOHCTPYKLMU.




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 (mara oOparieHus:
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/
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https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true

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.-

30 c.

r) IIporpammHoe o6ecieueHue u THTepHeT-pecypchI:

Hawumenosanue I1O

Ne moroBopa

CpOK ielicTBHe TULeH3UU

MS Windows 7

[-1227 ot 08.10.2018

11.10.2021

MS Office Ne 135 ot 17.09.2007 beccpouHo
FAR Manager cBOOO/IHO pacrpocTpaHseMoe | 6ecCpouHO
77ip cBODOO/IHO pacrpocTpaHseMoe | 6ecCpouHO

. http://www.giab-online.ru/ 3OsieKTpoHHasi Bepcusi >XypHasa ['OpHBIM HH(OPMaIMOHHO-
aHaMTHUeCKUi OrosieTeHb (HayuHO-TexHUYecKuil xypHan) ' IAB.

. http://www.miningexpo.ru/ I'opHONpOMBbILLIeHHBIM nopTan Poccuu

. http://www.geoinform.ru/ VHpopMalLlMOHHO-U3/jaTe/IbCKUM  LIeHTP 10 TeoJIoTUM U

He/IPOTI0/Ib30BaHUI0 MUHHUCTEP-CTBA TIPUPOJIHBIX DPECypCOB U 3KOJIOTHM Poccuiickoit
deneparun - OO0 «'EONMH-®OPMMAPK»

. http://rudmet.ru/ Wspatensckuii gom «Pyga u Metannsl» ExxeHelenbHOe HOBOCTHOE
3/1eKTpoHHOe u3zianue "Ore&Metals Weekly

. Caiitsl TIPOU3BOIUTE TEH oboraTUTeIbHOTO obopyoBaHust www.metso.com.,
www.flsmidth.com., www.outotec.com.

. VlHdopmaioHHo-aHanUTUUecKuii 1jeHTp «MuHepan» - http://www.mineral.ru/

. lnpopmaumonHasi cucrema «EguHOe OKHO [ocTyra K oOpa3oBaTe/lbHBIM pecypcam»,
OO6pa3oBanue B 00/1aCTU TeEXHUKH U TexHosoruk, ['opHoe aemno. — URL: http://window.edu.ru/
catalog/resources?p_rubr=2.2.75.5 .

. MexxayHapo/iHasi CripaBOYHasi CHUCTeMa SKOHOMHUYECKHUX COOOIeHWM U  OTpac/ieBou
aHa/IMTUKW Cpe/iCTB MaccoBoi mHdopMaiuu polpred («Ilonmpen»), orpacib «MeTamiyprus,
ropHoe Jiesio B P® u 3a pybexkom». — URL: http://metal.polpred.com/ .

. Hayunast snektpoHHasi 6ubnvoreka: https://elibrary.ru/project_risc.asp.
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10.  TlouckoBas  cucrema Axajgemusi  Google  (Google  Scholar). -  URL:

https://scholar.google.ru/ .

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

Twurm u Ha3BaHUe dyJAUTOPUHN

OcHauenue ayJuTOpUU

JleKiMOHHas ayJUTOpus

MynbTHMeMliHbIe CpeZiCTBa XpaHeHus], repejjaud U
T1ipe/iCTaB/IeHHs HH(OpMaLU

JlabopaTtopusi BCTIOMOTaTe/TbHbIX
ripotieccos (ayz. 10)

1. JTabopaTopHasi yCcTaHOBKa /i/1sl U3yUeHHs] KHHeTHKH
CTYLLeHUSI.

2. JlaboparopHasi BaKyyM-(H/IbTPOBaIbHas yCTaHOBKA C
MOBOPOTHOM BOPOHKOM.

3. JlaboparopHasi BaKyyM-(H/IbTpOBaIbHasi yCTaHOBKA
JJ11 OTnpe/ie/IeHrsl KOHCTaHT (PU/IbTPOBaHUSI.

4. JJabopatopHast ycTaHOBKa OapabaHHOTO BaKyyM-
¢unbTpa.

5. Becbl TexHUUECKHeE.

KomrbroTepHbIi Kiacc

[TepcoHanbHbIe KOMITbIOTEPHI ¢ TTakeToM MS Office, ¢
BbIXO/IOM B VIHTE€pPHET U C JOCTYTIOM B 3/IEKTPOHHYO
MH(pOPMaLIMOHHO-06pa30BaTe/IbHYI0 Cpesly
YHUBEpCUTEeTa

AymuTopun /11 CaMOCTOSITe/TbHOM
pabOThI: KOMITBIOTEPHBIE K/TaCChI;
yUTaJIbHBIE 3a/1bl OMOIMOTeKH

[TepcoHanbHbIe KOMITbIOTEPHI € TTakeToM MS Office,
BBIXO/IOM B VIHTEPHET U C ZIOCTYIIOM B 3JIEKTPOHHYO
WH(OpMaLMOHHO-00pa30BaTe/bHYIO Cpey
YHUBEPCHUTETA

[TomertieHye [/t XxpaHeHUsI U
Npo¢uIaKTHUeCKOro
o0cy>KrBaHus yueOHOTO
000opy/10BaHusI

CreinaXku [ij1s1 XpaHeHUs1 yueOHO-HaTJISIAHBIX TIOCO0M U
yueOHO-MeTOJUUeCKOM JJOKYMEeHTal[|H.
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