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Jlucr akTyanmsanuu paGodeii mporpaMmel

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa | 0106peHa I peau3amuy B 2020 - 2021
y4ueGHOM rofy Ha 3acenaHuy kadeapsl ['eonoruu, MapKImeiaepcKoro Jea 1 0GoraIeHns

ITpoTtokom ot 03 %@ o No
3aB. xadenpoit ”” W.A. I'pumun

PaGoyas mporpamMma nepecmoTpeHa, oGcyxaeHa u oxo6pera mis peanmsarnuu B 2021 - 2022
y4eGHOM rofy Ha 3acenaHuy Kabenpsl ['eosoruu, MapKIeiiepckoro fena 1 o0oTammeHus

IIporoxomor 20w Now
3aB. kadenpoit W.A. I'pummun

PaBouas mporpamma nepecMoTpera, 06CyKIeHa 1 ofo6peHa I peatuzamuy B 2022 - 2023
y4e6HOM rofy Ha 3acemaHuu Kabenpsl ['eosorum, MapKieiinepckoro fena u oGorammeHus

ITpotokom o 20, m~No-
3aB. xadenpoit N.A. Tputuun

N

PaGouas nporpamMma mepecMoTpeHa, 06CyXaeHa 1 0106peHa LI peanmsanuy B 2023 - 2024
y4eGHOM rofy Ha 3acefaHuu Kaeapsl [ 'eomorny, MapKIIeHIepekoro feia i 060rameH s

[Iporokomor 2000w Noe
3aB. xadempoit W.A. I'pumnn

PaBouast nporpamma mepecMoTpeHa, 06CyKaeHa 1 ono6peHa I peaansanun B 2024 - 2025
y4eGHOM rofy Ha 3aceaHuy Kadeapsl [ 'eoornu, MapKIIeHIepekoro feia 1 060raleH s

ITpoTokomor ___ 2080 o 2
3aB. xadempoit W.A. I'pumun

PaGouas nporpamMma nepecMoTpeHa, 06CyKaeHa 1 ono6pera LI peanmsanun B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuu Kadeapsl [eonoruy, MapKIIeHaepeKoro Aeiia i 0GoTaleHH s

IIporokomor 20 .7 No- .
3aB. kadenpoit N.A. I'pumun




1 Ilesiu oCBOeHMS AMCHMILUIAHBI (MOAYJ/IA)

Lensamu ocBoeHus: qucturiMHbl « O0e3BOXKMBaHUE TIPOAYKTOB 00OTaIeHus» SBISIeTCS:
pa3BUTHE Yy CTY/[IeHTOB JINYHOCTHBIX KayecTB, a Takke (hopMHpOBaHHe TMpodeCcCHOHATbHBIX
KOMIIeTeHIUH B cOOTBeTCTBUHM C TpeboBanusmu ®PI'OC BO no cnerpansHocty 21.05.04 T'opHoe
Jierno.

2 MecTo fuciuIuIMHbI (MOAY/IA) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

HOuctpmmiaa O6e3Bo)KMBaHKE MPOJAYKTOB O0OralrieHusi BXOAWUT B BapUaTUBHYIO YacThb
yuebHOro r/1aHa 00pa3oBaTe/ibHOM TPOTrPaMMBI.

Onsi  w3ydyeHWss  JUCLMIUIMHBI ~ HeoOXOJWMbl  3HaHUS  (YMeHWs,  BJaJieHus),
chopMUpOBaHHbBIE B Pe3yJibTaTe U3yUYeHUsl JUCLUIIMH/ TIPAKTHK:

Xumust

OO6oraireHue 1oJie3HbIX NCKOTIaeMbIX

I'mppomexaHuka

3HaHus (yMeHus, B/aJieHs1), MOyYeHHble NPYU U3yUYeHHH JJaHHOW JUCLUIIMHBEI OyayT
HeoOXOZUMBI /I/1s U3yUeHUs! UCLUTUINH/TIPAKTHK:

[TpoekTrpoBaHue oboraTUTeNbHBIX GadpUK

doTaLMOHHbIN MeTo/, oborarteHus

[ToaroToBKa K czjaue U ¢/lauya rocy/japCTBEHHOT0 SK3aMeHa

[ToAroToBKa K 3all[UTe U 3allUTa BBIMTYCKHOW KBaTM(HUKAIIMOHHOU PabOThI

3 KomnereHnuu ody4yarwuierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHHs

AVCLUIUIMHBI (MOAY/Is]) M IVIaHUPYyeMble pe3y/IbTaThbl 00yueHHus

B pe3ynbraTe OCBOeHMS AMCLUIUIMHBI (Moaynsa) «O0e3BoXKMBaHME TPOYKTOB
oborarieHusi» obydarouiics o/pKeH 06/1a1aTh CeyIOIMUMUA KOMITeTeHIUSIMHU:

CTpyKTypHBII [Tnanupyemble pe3ysibTaTbl 00yUeHust
3J1eMeHT
KOMITeTeHLIUU

[TK-4 roTOBHOCTBIO OCYILL|eCTBJISITh TEXHUYECKOe PYKOBOZCTBO FTOPHBIMH U B3PbIBHBIMU
paboTamu IpU KCIUTyaTalMOHHON pa3Be/iKe, J0ObIUe TBepbIX M0JIe3HbIX NCKOTIaeMbIX,
CTPOUTENbCTBE 1 SKCIUTyaTal|uy T0/13eMHBIX 00BEKTOB, HETTOCPEACTBEHHO YIIPAB/ISTh
TiporieccaM¥ Ha TIPOU3BO/ICTBEHHBIX 00beKTaX, B TOM UKCJIe B YCIOBUSIX Upe3BbIUuaiiHbIX
CUTyaLUi

3HaTh - CTPYKTYPY ¥ B3aUMOCBSI31 KOMILJIEKCOB TI0 JI00bIUe, TiepepaboTKe 1
00oraIeHuIo M0JIe3HBIX UCKOMAEMbIX U UX (QYHKIMOHATBHOE Ha3HAUEHHE;
- TeXHOJIOTHM FOPHBIX U B3PbIBHBIX pabOT MPH KCIUTyaTal[dOHHON
pasBejike, 0ObIUe TBEP/BIX MMOJIE3HBIX UCKOTIA@MbIX, CTPOMTE/TLCTBE U
9KCII/TyaTal[iy TI0/I3eMHBIX 00HEKTOB

YMeTb - OCYLL[eCTB/IATh TEXHUUECKOEe PYKOBO/CTBO TOPHBIMU 1 B3PbIBHBIMU
paboTaMu MpH KCIUTyaTaLMOHHOM pa3Be/iKe, J0ObIue TBePbIX MOIe3HBIX
HCKOTIaeMbIX, CTPOUTE/bCTBE U IKCIUTyaTalliu M0/I3eMHbIX 00bEKTOB,

- YTIPaBJISTh TIPOLIECCaMH Ha MPOM3BO/CTBEHHBIX 00BEKTax 110 repepaboTke
T10J1e3HBbIX MCKOIaeMbIX

Bnagetsb - HaBbIKaMU HETIOCPeICTBEHHOT0 yTIpaB/IeHusI MPOLIeCCaMy TOPHBIX paboT
Ha MPOW3BO/ICTBEHHBIX 00BEKTAX;

- OCHOBHBIMU MPUHLIMIIAMU TeXHOJIOTUI SKCIUTyaTallMOHHOW pa3BejKH,
00bIuM, TIepepabOTKH TBEPABIX MOJIE3HBIX UCKOTIAEMbIX, CTPOMTEICTBA U
9KCTITyaTalvy Mo/[3eMHBIX 00EKTOB




ITK-19 roTOBHOCTBIO K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeLeHuH 110
SKCITTyaTaljJMOHHOU pa3Be/ike, 00ObIue, IepepabOTKe TBEP/bIX M0JIE3HBIX UCKOMAaeMBbIX,
CTPOUTENbCTBY M FKCIUTyaTaLMH M0/[3¢MHBIX 00BEKTOB

3HaTh

- COBpeMeHHbIe TIPOLIeCChl 00e3B0OKUBAHUS U 00eCITbI/TUBAHUS
MUHepaJbHBIX MTPOJYKTOB 000ralieHusl,

- TIPOLIECCHI TTbIIey/IaB/IMBaHKs Ha 000raTUTebHBIX (PabpuKax;

- TIPOLeCChI THPAB/INUECKOr0 TPAaHCIIOPTUPOBAHUS U CKJIaJUPOBAHUS
0TX0/I0B 0DOralleHus;

- TIPOL[eCChI POM3BOACTBEHHOTO 00C/TY>KUBaHUs 000TaTUTeTBHBIX (habpUK
(BoziocHabskeHue, BO3yX0CHaOKeHue)

YMmeTb

- yMeTb pa3pabaThIBaTh MPOEKTHbIE MHHOBALIMOHHBIE PEIleHus TI0
riepepabOTKe TBeP/bIX M0JIe3HBIX UCKOTIaeMbIX, BK/IIOUast
BCIIOMOTaTe/IbHble MPOLIeCChl U MPOLIeCChl TPOU3BOJCTBEHHOIO
00C/Ty>)KUBaHUS: BBIOUPATh U PaCCUMTHIBATh TeXHOJIOTHUECKHEe CXeMbl
00e3BOXKHBaHMsA, 00eCIbTMBAHMST MUHEpa/TbHbIX TIPOJYKTOB,
TblJIey/IaB/IMBaHUsl Ha 060oraTuTe/TbHbIX (pabprKax, CXxeMbl BOJIOCHA0XKeHUsT
Ha oboraTtuTenbHBIX GabprKax, CXeMbl THZPABINUYECKOTO
TPaHCTIOPTUPOBAHUs XBOCTOB 00OTallleH!s ¥ MapaMeTpbl XBOCTOXPAHMJTULL]

Bnagets

- BJIa/IeTh HaBbIKaMH Pa3pabO0TKH MPOEKTHBIX WHHOBAITMOHHBIX PelleHnui
110 TiepepabOTKe TBEP/IBIX MOJIe3HBIX KCKOMAEMbIX, BK/TIOUAsT
BCIIOMOTaTe/IbHbIe TIPOLIECChI U TPOLIeCCHI TIPOU3BO/ICTBEHHOTO
0bCTyKUBaHUS;

- OCHOBHBIMHU MeTO/IUKaMH 3KCITEPUMEHTATLHOTO OTIPe/Ie/IEHUs Pa3/TMUHbIX
TlapaMeTpOB TPOIIeCCOB 00e3BOKUBAHMS, TIbUIEY/IaB/TMBAHUSI,
BO/I0CHA0)KeHUsI, THZPAB/INUECKOT0 TPAHCTIOPTA, HaBbIKaMK 00paboTKu
TIOTyY€HHBIX 3KCIIEPUMEHTATBHBIX JaHHBIX

- OCHOBHBIMHU MeTO/IUKaMH pa3pabOTKU TTPOEKTHBIX PeIlleHni OTe/IeHui
00e3B0O)KMBaHUS Ha 000raTUTE/NbHBIX (habpHKax

ITICK-6.3 criocoOHOCTBIO BEIOMPATh U paCCUUTHLIBATh OCHOBHBIE TEXHOJIOTHUUECKHE TIapaMeTpPhl
3¢ PeKTUBHOTO U IKOJIOTHUECKH 6e30MacHOro MPOU3BO/ICTBA paboT 1Mo nepepaboTke u
oboraileH1I0 MUHEPabHOTO ChIPhsi HA OCHOBE 3HAHWI TIPUHIIUTIOB MMPOEKTUPOBAHMUS
TEXHOJIOTHUECKUX CXeM 000raTUTe/IbHOTO TTPOM3BO/ICTBA M BbIOOpAa OCHOBHOTO U
BCIIOMOTaTe/IbHOT0 000raTUTe/IbHOT0 000py/10BaHMS

3HaTb

- OCHOBHBIE TeXHOJIOTMYeCKHe TlapameTpbl 3(QeKTUBHOIO U 5KOJIOTUUeCKH
Ge3omacHOro NMpor3BO/CTBa paboT 1o rnepepaboTke 1 0OOraleHHO
MUHEepa/IbHOTO ChIPbS;

- TIPUHLIUIIBI IeMCTBUS, YCTPOMCTBO U TeXHUUECKHEe XapaKTePUCTUKHU
anrapaToB /ij1s1 00e3BO)KMBAHMSI MUHePaJTbHbIX TIPOYKTOB,
TIbI/I€Y/IaB/IUBAHKS U ZIJIS1 TIPOLIeCCOB TIPOM3BO/ICTBEHHOTO 00CTY>KUBaHUS

YmMmetn

- PaCCUUTHIBATH OCHOBHBIE MapaMeTPhbl TEXHOJIOTUU U 000TaTUTeIbHOTO
000py/J0BaHus; aHAIM3UPOBaTh YCTOMUMBOCTh TEXHOIOTMYECKOTO
TMPOLIeCca ¥ KaueCTBO BbIMTyCKAaeMOH MPOAYKIIWY;

- BLIOMPATh M pacCUUTHIBATh HEOOXOAUMOe 000pyI0BaHUS ISt
00e3BOKMBaHWSI MUHEPAJIbHBIX MTPO/YKTOB, TbIJIeY/IaBIUBaHUS, [JIs
TIPOL[ECCOB TIPOM3BOZICTBEHHOTO 00CTY>KUBAHUSI




Bnazgetsb - METO/JJaMU PACUéTa KaueCTBEHHO-KOJUUEeCTBEHHOW U BOHO-II/IAMOBOM
cxeM;

- MeToZilaMu 000CHOBaHMSI OCHOBHBIX NTapaMeTPOB ¥ METOAMKAMU pacueTra
TEXHOJIOTUUeCKOro 0060py10BaHus AIJisi BCTIOMOTaTe/TbHbIX TIPOIeCCOB

[1CK-6.4 criocobHOCTHIO pa3pabaThiBaTh M peanr30BbIBaTh POEKThI IPOM3BO/ICTBA TIPU
riepepabOTKe MUHepa/IbHOT'O ¥ TEXHOT@HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOUW MeTO/0/I0TUr
NIPOEKTHPOBAHHUS, PACCUMTBIBATL NTPOM3BOAUTE/ILHOCTD U ONpe/esIATh NapaMeTpbl
obopyioBaHus 060raTUTeTBHBIX (PabpHK, POPMUPOBATE reHepasbHbIN T/IaH U KOMIIOHOBOYHBIE
peltieHyst 000raTUTeMbHBIX (habpUK

3HaTh - COBpeMeHHbIe TIPOEKTHI TI0 TiepepaboTKe MUHEepPaTbHOTO U TEXHOT@HHOTO
CBIPbS1 MU METO/I0/IOTUI0 X TIPOEKTHPOBAHUS;

- METO/IMKM pacueTa MPOM3BOJUTEbHOCTH 0boraTuTenbHOM (Hhabprku 1
OTJle/IbHBIX ee 1|eXO0B;

- METO/IMKH OTIpe/ie/ieHysi TTapaMeTpoB 000pyZ0BaHuUS JiIst
BCIIOMOTaTe/IbHBIX MPOLeCCOB Ha oboraTuTebHbIX habprkax

YmMmeTb - pa3pabatbIBaTh U peasn30BbIBaTh MPOEKThI POM3BO/ICTBA TI0
repepabOTKe MUHEPa/IbHOT'O U TEXHOT€HHOT'O ChIPbsi HA OCHOBE
COBpEMEHHOU MeTO/I0/IOTUU TIPOeKTUPOBaHMS;

- pacCUMThIBaTh MPOU3BOAUTENBHOCTh U OTIPe/eNSTh apaMeTphbl
00opyi0BaHus 15l TIPOLIECCOB 00€3BOKUBAHMUS, TTbIIeY /IaB/IMBaHUS,
BO3IyXOCHa0XXeHus1, BOZOCHa0KeHus1, TUAPaBINYeCKOTr0 TPaHCIIOpTa

BnazeTsb - IPUHLANIaMK GOPMHPOBAHUS T'eHepabHOr0 I/IaHa ¥ KOMITOHOBOYHBIMH
peleHUsIMUA 000OTaTUTeNbHBIX (habpHK;

- OCHOBaMH COBPeMeHHBIX MeTO/IOB MTPOEeKTUPOBAHUS 000TaTUTe/TbHBIX
¢habpuk

[1CK-6.5 roTOBHOCTbHIO IPUMEHSTh COBPEMeHHbIe MH(POPMaL[MOHHbIe TEXHOIOTUH,
aBTOMAaTH3MPOBaHHbIE CUCTEMbI POEKTUPOBaHUsI 000raTUTebHBIX TPOU3BO/ICTB

3HaThb - IPUHLIUIIBI ABTOMATH3aLIMH POU3BO/ICTBEHHBIX MPOIL[ECCOB;
- paboTy U peryyMpoBKYy 0060pyZ0OBaHuSI.

YMmetb - 3a/1aBaTh HEOOXOAMMEBIe TTapaMeTpPhI TEXHOJIOTMYeCKOT0 MPOLIecca;
- paboTath B porpaMMHbIX KoMruiekcax Autocad u Kommac;
- 0OpabareiBaTh pe3y/IbTaThl SKCIIEPUMEHTOB 1 aHA/IM30B paboTh! habpHKy.

Bnagets - OCHOBHOM TEPMHHOJIOTHEHN KypCa;

- HaBbIKaMU PabOThI B IPOrPAMMHBIX KOMITIEKCAX;

- MeTOZlJaMU TIPOeKTUPOBaHKsI 000PY0BaHUsI [I/Isl BCTIOMOTaTe/IbHBIX
TMIPOLIECCOB.




4. CTpyKTYypa, 00béM U cofiep)kaHHe AUCLUILUIUHBI (MO/YJIs)
OO01iast TPy/10EMKOCTh AMCIIUIUIMHBI COCTaB/seT 5 3aueTHbIX eguHUL] 180 akaj. 4acoB, B TOM
yucre:
— KOHTaKTHast pabota — 12,9 akaj. yacos:
— ayauropHas — 10 akaz. yacos;
— BHeayIUTOpHas — 2,9 aka/i. yacoB
— camocTosITe/TbHas pabora — 158,4 aka/|. yacos,;
— NOATrOTOBKA K 3K3aMeHy — 8,7 akaz. yaca

@dopMa arrecTalyy - 3K3amMeH

AyputopHas § o dopma
o
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4.2 I'mapaBavyecKui JIOMalIHUX 3a/1a4| TabopaTOpHbIX 19. TICK-
TPAHCIIOPT 1 1o |10 Teme «Pacuer pabor. 6.3, [ICK-
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158 [MK-4,TIK-
Wtoro no guctpriiie | 4 | 6 4 ’ sk3amen  |19,IICK-
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5 O0pa3oBaTe/TbHbIE TEXHO/IOTHH

B mporjecce mpernojjaBaHusi JUCHUTUTHHBI «O0€3B0)KMBAaHHE TMPOAYKTOB OOOTalljeHus»
TIPUMEHSIIOTCS TPAJWLMOHHAS U MHTePAKTUBHAST TEXHOJIOTHH.

YcBoeHre [UCLMIUIMHBI JOCTUTAETCs B XOZe ayJWTOPHBIX 3aHSATUN U BBIOTHEHUS
CTy[leHTaMHM pa3/IMuYHbIX BHJOB CAMOCTOSTE/NBHOM paboThl. JIEKUMM TpPOXOJST Kak B
TPAZMLIMOHHOW QopMe «IeKIus-uHbopMaIusi», Tak U B (opMe «IeKIUsA-IUCKYCCUs» |
«CeMUHAp-JUCKYCCUsI» C 1IeJIbI0 KOJIIEKTUBHOTO OOCY>KJeHHs1 BOTIpoca, MpobsieMbl (3apaHee
BbIHECEHHBIX TIpero/jaBaTtesieM Ha OOCyXJeHWe) W MEXIPYIIOBOro [uanora. «JIekus-
JMCKYCCHSI» TaK TIPOXOAUT B (hOpMe HayUHO-TPAKTUYECKOTO 3aHATHs C 3apaHee MOCTaB/eHHOU
npobieMaTHKOW U CHUCTEMOHN JOK/IaZioB CTYAEHTOB [JIUTENbHOCTBIO 5-10 MHMHYT, a B KOHLe
JIEKLIUM TIPeTo/iaBaTeslb TIOABOAUT UTOTU CaMOCTOSITE/IbHON pabOThI U BBICTYT/IEHUH CTY/I€HTOB,
JIOTIOJTHSIET WY YTOYHSIeT MpeJCTaBIeHHYI0 MH(GOPMALMIO U ()OPMY/TUPYeT OCHOBHBIE BBIBOABI.

[lpy TIpOBeJieHWU JIEKLMOHHBIX 3aHATHA WCIOJB3YIOTCS: MeTOoJ] KOHTEKCTHOTO
00yJeHHs, KOTOpBIA TI03BOJISIET YCBOWUTb MaTepvala TIIyTeM BBISBJIEHUS CBsi3eld MEXIY
KOHKDETHbIM 3HaHWEM M €ro TPUMEHEHHEeM, MeTO[] MEXIUCLUIUIMHADHOTO OOyYeHWs [JIst
WCII0/Tb30BaHUS 3HAHUM M3 Pa3HBIX 00s1acTel, X TPYNNMPOBKY M KOHIIEHTPAluM B KOHTEKCTe
KOHKDETHOM pellaeMOi 3ajilaud, yueOHasi JUCKYCCHsl KaK METOJ, MHTePAaKTUBHOTO 00YYeHUs 10
OOCY’)KZIEHWIO ~WTOrOB  BBIMTOJIHEHWS] PacueTHBIX 33J@aHAd M aHa/lM3y  KOHKPETHBIX
TIPOU3BO/ICTBEHHBIX CUTYaLIUH.

JIeKLMOHHBIN MaTepuas yriyOmsieTcss Py CaMOCTOSITe/IbHOM M3YYeHHH MaTepHana Iio
TeMaM Kypca, 3aKpeIuIsieTcsl TIpY PelleHUH IOMalllHUX 3a/lad U TPU TIOATOTOBKE BBICTYTUIEHUMN
Ha CEeMUHApCKUX 3aHATHSX, TI7e pa30uparoTcs KOHKPeTHbIe ITPOeKTHO-KOMITIOHOBOYHBIE
peLIeHUsI Ha TIpUMepe AeHCTBYIOLUX TIPeANPUSTUM, TP BLIOJTHEHUH U 3allluTe 1a00paTOPHBIX
pabot. Vcnomb3yroTCs WTIOCTPAaTHMBHBIE BHeoMaTepuansl (BugeoguabMel, (oTorpaduu,
ayiM03aricy, KOMITbFOTEPHBIE TIPE3eHTal|H).

B kayecTBe OIIEHOUHBIX CPeACTB HAa TPOTSDKEHWM HW3yueHHs AUCLIUIUTAHBI
WCIIO/IB3YIOTCS: YCTHBIA OMpOC, TeCTMPOBaHWE, BBICTYIUIEHHME HAa CEMHWHAPCKMX 3aHATHSX,
TIPOBEpKa pelleHus JOMaIlIHUX 3a/au.

JIeKUMOHHBIM MaTepuan 3akKperviseTcss B Xoje JiabopaTopHbIX pabOT, Ha KOTOPBIX
BBITIOJIHSAIOTCST  TPYITIOBbIe W/IM WHAWBH/YyalbHble 3aJaHUsl TI0 TIPOMJEHHOW TeMe.
JTabopaTopHbIY TIPAKTUKYM BBITIOHSIETCS C 11e/Ibl0 MPUOOPeTeHUsT TIPaKTUYECKUX HaBBIKOB T10
M3yUYeHHI0 TIPOL[eCcCOB 00€3BOKMBAHUS W YCTAHOBJ/IEHWIO B/IWSHUS OCHOBHBIX TapaMeTpOB Ha
ToKasaTteau 00e3BOKMBaHWSI, PEryIMpoBKe o0opynoBanus. IIpu mpoBeseHUM J1abOpaTOPHBIX
paboT CTyJeHThl [O/DKHBI HAyuuThCsl paboTaTh Ha JsiabopaTopHOM 00OpYy/lOBaHWH, YMETh
TIPaBWILHO OPraHW30BBIBaTh KCIIEPUMEHT, SICHO W TOYHO OMMCHIBaTh MPOBE/IEHHBIE OTIBITHI.
[lpun mpoBesieHNY 1abOPAaTOPHBIX 3aHATHM HCIIOIB3YeTCS] MeTOo[, KOHTEKCTHOTO O0yueHws,
KOTOpBIN TO3BOJISIET YCBOWUTh MaTepuas IyTeM BBISBJIEHUS CBs3el MeXIy KOHKDETHBbIM
3HaHHEM U ero IPUMeHeHHeM.

CamocrosiTesibHasi paboTa CTY/I€HTOB CTUMYJMPYET CTYAE€HTOB K CaMOCTOSITeTbHOMN
npopaboTKe TeM, B MpOLiecce BBIMOJHEHNSI MHAWBUAYAIBHBIX JOMAIIHUX 3a/laHWM, B TIpoLiecce
BBITIOJTHEHUSI KYPCOBOM PabOTHI U TIPH MOATOTOBKE K IMPOMEXKYTOUHOM aTTecTalyu. Pe3ysibTaThl
yCBOEHUsI MaTepHasa poBepsitoTcs B hopme K3ameHa.

6 YueOHO-MeTOANYECKOEe 00ecreueHHe CaMOCTOATETLHOM PadoThl 00yUaIOIUXCA
IIpesncraBiieHO B IpUIOKeHUH 1.

7 OueHOYHBbIE CPe/ICTBA /I/Is MPOBe/ieHNsI POMEe)KYTOUHOM aTTeCcTaluu
[IpencTaBieHbl B IPUIOKEHUU 2.



8 YueOHo-MeToANYecKoe U HHGOPMALIMOHHOE 00ecneueHHe AUCIUTTHHBI (MOJY/Is)
a) OcHoBHa# uTeparypa:
1.ABgoxuH, B. M. OcHoOBbI 00oralijeH!s 110JIe3HbIX UCKOTIaeMbIX : yUeOHUK : B 2 ToMax /

B. M. AspgoxuH. — 4-e wusn., crep. — Mocksa : I'opHas kuwura, 2018 — Tom 1 :
OGoraturenbHble  mpoiieccel — 2018, — 420 «c¢. -Pexxum fgoctyma :  https:/

e.lanbook.com/book/134944

2.'opnoBa, O. E. OG6e3BoxvBaHWe TMPOAYKTOB o0oraijeHUss U 0OOpOTHOe
Bo/j0CHaO>KeHHe oboratuTenbHBIX (abpuk : yuebHoe mocobue / O. E. T'opsioBa, H. H. Opexoga ;
MI'TY. - MaFHI/ITOFOPCK : MI'TY, 2017. - 1 anekTpoH. onT. guck (CD-ROM). - 3ar/. c TUTYyIL.
3KpaHa. URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3298. Ddf&show dcatalogues/1/1137687/3298.pdf&view=true (mata oOpairieHust:
04.10.2019). - MakpooObekT. - TekcT : 3/1eKTpPOHHBIN. - CBefieHUs] AOCTYMHBI Takke Ha CD-
ROM.

0) JonmoiHUTe/IbHASA JTUTEpaTypa:

1. Abpamos, A.A. TexHosorust iepepabOTKK U OOOTaIlleHUs Y/ [IBETHBIX MeTaslIOB:
YuebHoe nocobue B 2 kH. T.3. Knura 1. Pygonoaroroeka u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-
Zn pyzbl [OnektpoHHbid pecypc].— M.: M3a-Bo «['opHasi kaura», 2005. =575 c.— ISBN 5-7418-
0346-8. — Pexxum poctyna: http://e.lanbook.com/books/.

2. TManymmwnH, FO.JI. BcromorartesnbHble mpoliecchl oboraijeHus. KOHCIEKT JeKIuid
[DnekTpoHHbIM pecypc]. — Honenk, [HouHTY, 2008. - 92 c.— Pexum pgoctyna:
http://www.twirpx.com/file/455160/

3. T'opnoBa O.E., OpexoBa H.H BcriomoraTesibHbIe Tpoiiecchl 000TalljeHus: MoIe3HbIX
WCKOTIaeMbIX: yueb. mocobue. Maruutoropck: M31-Bo MarHuToropck. roc. Text. yH-ta um. ..
Hocoga, 2016.- 219 c.

4. Ha3umko, E.W. KoHncnekr nekuuii mo Kypcy O6e3Bo)KMBaHUe MPOAYKTOB 00OTaIieHust
[DnektpoHHbli pecypc]. [ HouHTY, [Honeuk — 2008. — 106 c. — Pexum pgoctyna:
http://www.twirpx.com/file/647547/

5. UysiHoB, I'.I'. XBOCTOXpaHU/IMII[A U OUKCTKA CTOUYHBIX BOZ [TekcT]: yuebHOe rmocobue
[uis By30B.-EkarepunOypr: U3za-Bo YI'TY, 2005.-231 c.0 ISBN 5-8019-0084-5.

6. I'mapaBIMueckoe CKiaZipoBaHue XBOCTOB oboraieHust [Tekct]: CripaBounuk /B.U.
Kubupes, I'.A. Paiingn, I'.T. Ca3oHoB. — M.: Hezpa, 1991. — 192 c.

7. Pynmenko, K.I'. O6ecribiiiBaHWe W TibIJIey/iaB/MBaHWe TMPU 00paboTKe T0/ie3HbIX
rckornaembix [Tekcr] / K.I'. Pynenko, A.B. KanmeikoB.— M.: Hegpa, 1987. — 263 c.

8. Batanoros, A.M. BogoBo3ayiiHoe x03siicTBO oboratutenbHbIX (abpuk [Tekcr]:
yuebHOe rocobue /151 By30B. — M.: Hezpa, 1984.- 295 c.

9. Tlepuomnueckue u3ganus: “OboraineHue pyxa”, pedepaTuBHBI >KypHan “I'opHoe
neno”, “T'opHbiii )KypHan”, “I'opHbIi KypHas. V3BecTust BLICIIMX yueOHbIX 3aBefieHni”.

B) MeToanueckue yKa3aHus:
MeToauueckre yKa3aHus 0 3aljuTe J1a00paTOPHBIX paboT INpuBeZeHbl B TIPUIOKEHUN

r) [IporpamMHoe ob6ecnnieuenne u VIHTepHeT-pecypcChbl:

ITporpamMHoe obecrieyeHue

Haumenosanue 110 Ne goroBopa CpoK JelcTBYs JIULeH3UU
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https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true
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9 MaTepHa/IbHO-TeXHHYECKOoe obecrneueHne JUCIUILIMHBI (MO/y/1s)

MarepuanbHO-TeXHHUUeCKoe obecrieueHre JUCLIUTUTUHBI BK/TFOYAeT:

JlekijyoHHass ayjuTopusi- MynbTUMe[UiiHbIE CpeACTBA XpaHEeHWs, Iepejaud U
nipe/icTaB/eHrsl UHPpOpMaLuu

Jlabopartopus BcrioMoraTe/ibHbIX Tipoijeccos (aya. 10):

1. JTabopaTopHasi yCTaHOBKa /il U3yUeHHUst KWHETUKU CTYIeHHSI.

2. JlabopaTopHasi BaKyyM-(bUIbTpOBaIbHAs YCTaHOBKA C TIOBOPOTHOH BOPOHKOM.

3. JlaboparopHasi BaKyyM-(puIbTpOBa/ibHasi YCTaHOBKA AJIsi OTpee/ieHHs KOHCTaHT
(bubTpOBaHUS.

4. JTabopatopHas ycTaHOBKa 6apabaHHOTO BakyyM-(uabTpa.

5. Becbl TexHuyeckue.

KommnbioTepHbiii knacc - [lepcoHanmbHble KommbioTepsl ¢ naketom MS Office, c
BBIXO/JOM B VIHTepHeT W C [AOCTYNIOM B 3JIEKTPOHHYIO HH(OPMAaLMOHHO-00pa3oBaTebHY0
cpeZly yHUBepcuTeTa

AynuTtopuu il CaMOCTOSITe/IbHOM PabOThI: KOMITbIOTEPHBIE K/IACChl; UHTAbHbIE 3aJIbl
6ubsmoTeku - IlepcoHanbHble KOMMBIOTEpPHI ¢ TTakeTtoM MS Office, Beixozom B VIHTepHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAaLIMOHHO-00pa30BaTe/ibHYI0 Cpely YHUBEpCUTeTa

[Tomemienne [ XpaHeHUss W TNPOQHUIAKTUYECKOTO 0OCTy)KuMBaHUsI  yueOHOTO
obopymoBanusi - Cremnaxd [AAs8 XpaHeHUs yueOHO-HarisiAHbIX mMocobuii u  yueOHO-
MeTOZNYEeCKON JOKyMeHTaLUH.
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IIpunoxenue 1
6. YueOHO-MeToAUecKHe o0ecrieueHHe CaMOCTOATeTbHON PadoThI CTY/IeHTOB

Mo pucturuinHe «O6e3BOKUBaHKE TIPOYKTOB 00OTallieHus» TIpelyCMOTPeHa ayJTUTOpHast U
BHeay/JIUTOpHasi CAMOCTOsSITe/TbHast paboTa 00yUaroIuXCsl.

BHeayuTopHasi caMocTosiTe/lbHasi paboTa CTY/ZIEHTOB OCYIIECTBIISIETCS B BU/IE TTO/ITOTOBKH K
71abopaTOPHBIM, KOHTPOJIBHBIM pab0oTaM, CEMUHAPCKUM 3aHSITHUSIM, TIPH PEIIIEHUH JOMAIITHUX
3az1ay.

Bugpl camocTosiTesibHOM paboThl (00BEM UacoB, OTBOJIUMBIX Ha CAMOCTOSITE/TbHYIO PaboTy 110
yueOHOMY T1aHy — 54,5 4acoB):

1. CamocTosiTenbHOe M3yuyeHre yueOHOW TUTepaTypbl — 16,5 yacos
2. IToaroroBka K 1abopaTOpHBIM 3aHSATUSM — 10 vacos

3. IloAroroBka K CeMUHapCKUM 3aHATHAM — 8 yacos
4TToaroToBKa K KOHTPOJIbHOM paboTe —4 yaca

5. Pelienure JoMallrtHuX 3a/jau — 16 yacoB

Ilepeuesb mem 0151 N0020MOBKU K ceMuHapckomy 3aussmuio Nel «TexHo/102uuecKue cxembl
00e360J1cu8aHus»:

1. Cxembl 06€3BOKHMBaHUS MTPOJYKTOB 000TallieHH|st HA MarHUTOOO0raTUTeTbHBIX
dabpukax.
CxeMbl 00e3B0O>KUBAHUS TIPOJYKTOB oborairieHust Ha rpaBUTAllMOHHBIX GabprKax
Cxembl 00e3BOXKMBaHUSI TIPOAYKTOB oboralieHust Ha yioTarMOHHBIX (habprKax
KomnoHoBKa 060py/j0BaHus1 00€3BOKHUBAIOLMX YCTAHOBOK.
Cry1ijeHre 1 CKlIaZiipOBaHKe CTYIIleHHBIX XBOCTOB.

W

ITepeueHb mem 0151 N0020MOBKU K ceMUHAPCKOMY 3aHsimuio Ne2 «ObGecnbliueaHue u
nbliey/n1aeau8aHue Ha 06ozamume/bHbIX (pabpukax»:
1. KoHctpykimu obecribliiBaTe ei.
ObecnbiBaHre acOECTOBBIX KOHL[EHTPATOB KakK MeTO/ TTOBbIIIeHHUs] UX KauecTBa.
KoHCTpyKUMY LIMKIOHOB ¥ OaTapeiHbIX LIUKIOHOB [i7Is TIbLIEY/IaB/IUBAHUS.
KOHCTPYKLIMY MOKDBIX TbL/IeY/I0BUTE e
Bap6oTakHble 1 TIeHHbIe TTbIIeyT0BUTETH.
KoHCTpyKLMY TKaHeBbIX (GUIBTPOB /IS MbLIeY/IaB/IMBaHUS.
KOHCTPYKIIMY 3€pPHUCTBIX 1 KOMOMHUPOBAHHBIX (PUTBTPOB.
KoHcTpyKLMH 3/1eKTPOQUILTPOB.
CxeMbl TIbUIEY/IaB/IMBAHUS Ha 000raTUTe/TbHBIX (habprKax.
10 bopnba ¢ nbinbio Ha 00oraTUTeTBHBIX (habpHKax.

©ENDU A WN

BapuaHTbI KOHTPOJIbHOM pabdoThI o pa3jeny «O0e3Bo)XKHBaHHE MPOYKTOB 000ralijeHus»

Bapuanr 1
1. TlepeuncnvTe BUZBI BJIaru U YKa)KKTe MOPSIOK HAaChIL|eHHs B/1aroi abco/Ir0THO CyX0ro
MaTepuara.

2. PackpoiiTe BAUsIHHE KPYITHOCTHA U (DOPMBI UAaCTHI] Ha B/IAr0y 1eP>KUBAOIIYFO
CIIOCOOHOCTH MPOAYKTOB 00OTalIT|eHusI.

3. OmnwuiuTe Tiporjecc 06e3B0KUBaHUS B OyHKepaX. YKakuTe 06/1acTb PUMEHeHHUsT
TpoLiecca; Kakasi Bjiara y/la/isieTcsi U3 MaTepuaia.

4. TIpuvBeAnTe KOHCTPYKLIMIO U TIPUHIIUIT pabOThI JUCKOBOTO BaKyyM-(QHIbTpa.
[Mepeunc/UTe JOCTOMHCTBA M HEJOCTATKA KOHCTPYKIIUH.

Bapuanr 2

1. JlaliTe XxapakTepuCTUKY KanWIIspHOM Biaru. Ha Kakue BU/bl OHa MOApaszesnseTcs?

2. PackporTe BIvsiHAe IOPUCTOCTH U CTPYKTYPBI OCaZiKa Ha B/aroyZep>XUBarolyo
CIOCOOHOCTH MPO/IYKTOB 0bOoralieHusl.

3. OnummTe rporjecc 06e3BOXKMBAHUS Ha APEHaKHBIX CK/IaflaX. YKaXuTe 00/1acTb IpUMeHeHUs!

nporiecca; Kakas Bjara yjasnseTcsl U3 MaTepuara.



4. TlpuBeyuTe KOHCTPYKLMIO Y TIPUHLIUI PaboThl OapabaHHO# cyumiku. [Tepeunciire

JIOCTOMHCTBA U HeZJOCTaTKXA KOHCTPYKLIMU.

Bapuanr 3

1. [aiiTe XapakTepUCTUKY ajcopbrupoBaHHO Biaru. Ha Kakue BU/bl OHA MO/pa3zensieTcs ?

2. Packpoiite BusiHUE (PU3UKO-XUMHUYECKOTO COCTOSTHUS TTOBEPXHOCTU TBEPAOro Ha
BJIaroy/Iep>KUBAIOIIYI0 CTIOCOOHOCTH MPOAYKTOB 0OOTalleHusl.

3. Ommimnmre miporiecc 06e3BOKUBaHKS Ha TPOX0TaX. YKaKUTe 00/1aCTh MPUMEHEHUS MPOLIecca;
Kakasi Bjiara yZanisieTcsi U3 MaTepuvarna.
5. TlpuBeauTe KOHCTPYKLMIO Y TIPUHLIUI PaOOTHI PaIMaibHOTO CI'YCTUTEJIS C [IeHTPabHBIM

nipuBoioM. [TepeuricinTe JOCTOMHCTBA U HEIOCTAaTKU KOHCTPYKLUH.

Bapuant 4

1. [aiTe xapaKTepUCTUKY TMIPOCKONAUYECKOW B/Iaru. YKaKuTe MOPsAI0K yAa/leH:s Blaru
13 00BO/IHEHHBIX TIPOIYKTOB oboraiijeHust Mpruobe3BoKUBaHUH.

2. PackpoiiTe BivsiHAe KPYITHOCTU U (DOPMBI YaCTHI] Ha BJ/Iar0y/1ep>KUBaOIIyI0
CIOCOOHOCTH MPOAYKTOB OOOTalleHusl.

3. OmmummTe mipoiecc 06e3BOKMBAHKS B KOBILIOBBIX 3/1eBaTOPaxX. YKaKUTe 00/1aCTh
TIpUMeHeHUs NIpoLiecca; Kakas Bjara yZaaseTrcs U3 MaTepuasna.

4. TIpuBemuTe KOHCTPYKIIUIO U TIPUHIIUIT PAOOTHI TOPU30HTATBHOTO (DH/IBTP-TIPecca.
[Tepeuncivte JOCTOMHCTBA U HEJOCTaTKA KOHCTPYKLMH.

TecTsl K pa3jeny Kypca «O0e3Bo)XHBaHHe MPOYKTOB 000raleHus»

BapuanT Ne 1

1.0t uero 3aBucHT BBIOOP 000PYI0BaHUS U CXeMbl 00€3BOKMBAHKS MPOAYKTA 00oraleHus ?
1.0T KpyHOCTH MIPOJYKTa

2.0T cMaurBaeMOCTH [TOBEPXHOCTH

3.0T NJIOTHOCTU MPOJYKTa

4.0T NOpUCTOCTU MPOAYKTA.

2.KakvMU CU/laMU yZiep’KrBaeTCsl Kal/ulsipHas Bjara B MUKPO- U MaKpOKaru/uispax?
1.Moneky/IIpHBIMY CHJIaMH CLIETUIEHUST MeXy MOJIEKyJIaMy TBePZOro U BOJBI.
2.CuiamMu aficopOIum.

3.D/1eKTPOCTaTUYeCKUMHU CHAJIaMU OTTa/IKMBaHWS OJHOMMEHHBIX 3apsi/iOB.

4.CriaMy TTIOBEPXHOCTHOT'O HAaTsKEHUSI BOTHYTBIX BOJHBIX MEHUCKOB B KallWjsipax.
3.Kakoe BusiHMe OKa3bIBaeT CMauyMBaeMOCTb TTIOBEPXHOCTH TBepZ0i (pa3bl Ha KOHEUHYIO
BJI&YKHOCTb MPOZYKTA?

1.He oka3biBaeT B/IVSHUS.

2.Yem bovibliie O,TeM MeHbIIIe BJIa)KHOCTh TIPOJYKTa.

3.Yem Gosiblire O, TeM BBbIIIIe BIXKXHOCTB MPOAYKTA.

4.YeM MeHbIlIle 6,TeM MeHbIIIe BIa)KHOCTb.

4. O6macTb IpUMeHeHUsT KOBILIOBBIX 371eBaTOPOB?

1.5t 06e3Bo>kMBaHuUS (JIOTALMOHHBIX KOHL[EHTPATOB.

2.5t 06e3BO)KMBaHKUS MarHETUTOBBIX KOHI[EHTPATOB.

3. 455t 06e3BOKMBaHUsI MapraHLeBbIX KOHL[EHTPATOB MPO/YKTOB 00OTall[eHUs yTei.
4.[151s1 06e3BOKMUBAHUS YTOJIBHBIX ILIJIAMOB.

5.B cryctuTensix B 30He CKaTusl ocazika HabJrojaeTcst:

1.M30/1MpoBaHHOe [BHW)KEHUE TBEpPAbIX YaCTUL] B BOJeE.

2.CTecHeHHOe MaJieHWe YaCTHLl.

3.[IBr>KeHre )KUIKOCTH BBePX I10 KaHa/laM B OCaiKe IO/, ZlaB/IeHreM HaXOJSILerocsl BhIllle
Marepuaria.

4.ConvkeHre CKOPOCTeH TafieHust KPYITHBIX M MeJIKUX YaCTUL] ¥ OCAXK/eHHe UX CII0eM.
6.B Kakux ejMHMLIaX U3MepsieTCsl yZe/bHas IUI0Ia/ib CTyLLeHUs.

1.mu/T.

2.M°/T.

3.m°/Mu.

4.1/M°u.,



7.Kak n3MeHsieTcsl E-MOTeHLMas JBOMHOTO 3/IEKTPUUECKOTO C/10s C 1o0aBieHreM 371eKTpoIuTa?
1.CHmKaeTcs [0 HYJIA.

2.YBenuuuBaeTcs.

3.CTaHOBUTCS paBHBIM MOTHOMY (TePMOJMHAMUUECKOMY) MTOTeHLay.

4.He vi3meHseTCs.

8. OTunTenbHON 0C00@HHOCTHIO BHICOKOTIPOU3BOJUTEBHBIX CTyCTUTeNel supaflo siBrisieTcs:
1.Hanuuwe rpe6KoBO# (epmBbl.

2.Hanuuue KOJbLEBOTO CJIMBHOTO Keyioba ¢ 0TOOMHUKOM TeHbI.

3.Hammure mexaHu3Ma rogbemMa rpeOKoOBoOM (epMbl.

4.Hanuuve 0>XW>KeHHOM 30HbI (MocTen) U3 c(I0OKyTMPOBAaHHBIX UaCTHL].

9.[151s1 uero 106ABSIOTCS peareHThI-COOMPATE/H B CT'YIIIAEMYFO MYJIbITy?

1.PeareHTsI ruipoh0OM3HPYIOT MOBEPXHOCTh UaCTHL], CHWXKAIOT YCTOMUMBOCTh THAPATHBIX
CJI0€B ¥ CTIOCOOCTBYIOT CJTUTIAHUIO YaCTHII.

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

3.CBs13pIBalOT MeX/y CO00M TOHKHE YaCTHLIbI, 00pa3yst Me>KAy HUMH «MOCTHKH».

4.BbI3bIBaIOT pacra/] arperatoB B BOJHOM CyCIEH3UU Ha OT/Ae/IbHbIe YaCTULIbI UJIA MOJIEKYJIBI.
10.ABwKy11ieid cuioi pUnbTPOBaHUS SIB/ISETCS:

1.Cua TsKecTH.

2.1lenTpoGeskHas cHa.

3.Pa3HoCTh /aBieHui 110 00eMM CTOPOHAaM MOPUCTOMN TIeperopo/IKy.

4.Cusia Kanu/IsIpHOTO [JaB/IeHUsl.

11.KakoBo B/MsiHME CKOPOCTH BpallleHHs1 (pUIbTPYOLei MOBEPXHOCTH Ha MOKa3aTeln
¢bunbTpOBaHUA?

1.I1pu yBelMueHUH CKOPOCTH BpallleHUs Ba)KHOCTb 0Ca/iIKa YMEeHbIIIaeTCsl.

2.Ilpy yBeMueHUH CKOPOCTH BpallieHHsl IPOU3BOJUTETbHOCTD 110 TBEP/IOMY YBeTUUMBAETCSI.
3.I1pu yBenMueHny CKOPOCTH BpallleHHsl IPOU3BOJUTEIbHOCTD 110 TBEPJOMY YMEHbIIAeTCs.
4.TIpu yMeHbIIIeHUU CKOPOCTU Bpall{eHHsl TPOM3BOIUTE/IbHOCTD 110 TBEPZAOMY yBe/TUUKBaeTCs.
12.KakoBa /10/KHa ObITh BbICOTa OapoMeTpuuecKkoi TpyObI [l UCTeUeHHUs XKUJKOCTH U3
pecuBepa?

1.He MmeHee 5,5M.

2.He menee 10,5m.

3.He menee 15,5Mm.

4.Hemenee 20M.

13.06macTh IpUMeHeHHsI TIpecc-(pUILTPOB.

1.[1ns1 06e3Bo>KMBaHUS TPYOBIX, OBICTPOOCEJAFOIINX CYCITEH3UH CO CKOPOCTBIO OCaXK/[eHHUST
yacTui] 6osiee 18mm/c.

2.[111 KpyIIHO3epHUCTBIX CYCIeH3UM C KPYITHOCTBIO YacTuLl oT 2 1o 0,2mm.

3.Anst TpygHOGUMBTPYEMBIX CH/IbHOpa30aB/IeHHBIX MYJIbI C KPYITHOCTBIO YacTUL] ZI0 1MKM 1
MeHee.

4.J1711 TOHKO U3MeIbYeHHbIX NPOAYKTOB KPYyMHOCTHIO 30-100MKM.

14. YUTo siBsieTCs ABWXKYLLEN CUIOW MpoLiecca CyLIKA?

1. Pa3HOCTb JjaBieHUl C BHEIIHel ¥ BHyTPeHHeW CTOPOHbI TOPHCTON MeperopoiKHu.

2. Cusia TSDKeCTU TeJia B cpefie.

3. LleHTpobe)kHast cria MHEepLUH.

4. Pa3HOCThb /lafieHrii BOJSHBIX NapOB Y TIOBEPXHOCTH MaTepyrasa U B OKpY>Karolleil cpefie.
15.KakuM 06pa3oM oCyIiecTB/sIeTCsl ABY)KEHHe areHTa CYILKU B Ta30BbIX TPyOax-CyIimaKax?
1.3a cueT BeHTU/IATOpA-[bIMOCOCA.

2.3a cueT JyTbeBOr0 BEHTU/ISITOPA.

3.3a cueT TypOOBO3yXO/YBKH.

4.3a cyeT 11eHTPOOE)KHOT0 Hacoca.

BapuanT No2

1. Tepmuueckrm 006e3BO>KUBaHNEM SIBJISIETCSI:
1. Cryujenue.

2. IpeHupoBaHue.

3. dunbTpoBaHUe.



. Cymka.

. K MOKpBIM OTHOCSITCSI IPOAYKTHI C COZlep>KaHWeM BJlary :

. He menee 40%.

. Ot 15 go 40%.

. Ot 5 o 15%.

. He menee 5%.

. Kakas Bnara HariMeHee NIPOYHO y/lep’KUBaeTCsl TOBEPXHOCTBIO TBEPAOro Tesa’?

. 'urpockonumyeckasi.

. CBoOOHast TPAaBUTALIIOHHAS.

. [IpouHocBsi3aHHas1.

. AfresvoHHas.

. CBoOO/iHasi TpaBUTAL[MOHHAS BJIara:

. [TepemelijaeTcsi MeXxay yaCTUL[aMX TBEPAOTO MO/ J€UCTBUEM CHJIbI TSPKECTH.

. 3anoHseT MUKPOKaNWIsIpbl BO BHYTPE3€PHOBBIX MTOpax YacCTUL] U MaKpOKaNWI/Isipax B
Me’K3epHOBBIX MPOCTPAHCTBAX.

3. Yep>XuBaeTcs Ha TOBEPXHOCTH YaCTHUL| MOJIEKY/ISIPHBIMUA CUIAMU TBEPZ0e — XKUJKOe.
4. AxcopbupyeTcst Ha TIOBEPXHOCTH TBEP/IbIX YaCTHI] U3 BO3/yXa.

5. [IpeHrpoBaHMe — 3TO TIpoLiecc 00e3BOKMBaHMSI, 0CHOBAHHBIM:

1. Ha ecTecTBeHHOM (hUIbTPALMU )KUJKOCTU uepe3 CJIOW MaTepuasa moJ, AeliCTBUeM CHUJIbI
TSDKECTH.

2. Ha ypaneHue >KUIKOCTH U3 MaTepHasia ToJ JeMCTBHEM 1IeHTPOOEXXHOM CHJTBI.

3. Ha ypianeHue >KUKOCTH U3 MaTepHasia MoJ, JeiCTBHeM pa3HOCTH JlaB/ieHnH 110 o6ermM
CTOpPOHAaM ITOPUCTON NeperoposiKHU.

4. Ha yaneHue »KUIKOCTH U3 MaTepuasa oJ, JeiCTBUeM Pa3HOCTU [jaB/eHUd BOZSHBIX 11apoB Y
NOBEPXHOCTY MaTepuasa U B OKpY>KaroIlleM ITPOCTPaHCTBe.

6. Kakoe BiMsiHMe OKa3bIBaeT KPYIMHOCTb YacTHL] 06e3BOKMBAeMOro MaTepurasia Ha BbICOTY
KanWUISPHOTO TIOABeMa >KUAKOCTU h B mTabesne?

1. He oka3bIBaeT BIUSIHUE.

2. Yem MeHbllIe YaCTULIbI MaTepuasa, TeM Bbiile h.

3. UeM KpyIiHee 4acTHL{bl, TeM BbiLLe h.

4. Yem Mesbue YacTHULIbI, TeM HIKe h.

7. B ueM 3ak/ro4aeTcsi IPOLECC CTyLLeHus1?

1.B mnoBbIllIeHUH KOHL[eHTpalMy TBep/10i (a3bl B CI'YIIIEHHOM TMPOAYKTe M0 CPAaBHEHUIO C
VICXOJHOM CyCIleH3Wel M MOyYeHUH OTHOCHTEBHO YUCTOTO CJ/IMBA.

2.B pa3geneHry TBepoi U KUAKOU (a3 MmybIbl TOCPEICTBOM MOPUCTOMN MeperopoJKu.
3.B pasgeneHny KpynHbIX U MeJIKUX YacTHL] B BOJHOM Ccpefie.

4.B nosiyyeHUM OCBETJIEHHOM BO/bl C MUHMMAJ/IbHOM KOHLIEHTpaL[el TBepAbIX YaCTHLI.

8. KakoBa npuurHa ¢poKy/asiuu TBepAbIX YaCTUL] B IyJibIie?

1. CueryieHre anossipHbIX KOHI[OB COOMpaTe/isi, 3aKperyieHHOT0 Ha TIOBEPXHOCTH YaCTHII.
2. CHWKeHMe BeJIMYUHBI 3/IeKTPOKMHETUYECKOT 0 MOTeHI[1aia TOBEePXHOCTH.

3. Cxarue guddy3Hoi yactr [I9C B pe3ysibTaTe Uero 4aCTHUIIbI COMMKAFOTCS Ha PaCCTOSTHHY,
KOTI/la CHJIbl IPUTSDKEHUs] 3HAUMTEbHBI.

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

9. [1ns1 IOBBILIIEHUS COZIep>KaHuUs TBePAOTo B CI'YILIeHHOM TPOAYKTe HeoOXoauMo:

1. ¥YBemmuuTh MacCy OTKauMBaeMOoro CTyLLeHHOr0 MPOAYKTa.

2. YMeHBIINUTb MacCy 0TKaulBaeMOro CTYIIIeHHOTO TIPOAYKTa.

3.Pa36aBUTh UCXOTHOE TTUTAHUE CBEXKEU BOIOM.

4.Y januithb 4acTb BOZbI U3 UCXOJAHOTO TTUTAHUS.

10. OTmuuuTeTbHON 0COOEHHOCTBIO CI'YITIeHHsI B TOHKOM CJI0€ SIBJISIETCST:

1. YBennueHre CKOPOCTH OCaXK/IeHHsI TOHKUX YaCTHLI.

2. YBennueHHe TUIOLIAIN OCaXK/eHUs1 Oe3 u3MeHeHUsI TabapyuTOB amnmaparos.

3. YBenuueHue NpoU3BOAUTETLHOCTH CTYCTUTEIS TI0 UCXOAHOMY MUTaHUIO.

4. YBenuueHve COZiepkaHusl TBeporo B CryLljeHHOM NPOAYKTe.

11. Kak ocyujecTtBrsieTcs rpotiecc (pUabTPOBaHUS B BaKyyM-(UIbTpax?

1. 3a cueT TMUAPOCTaTHUECKOTO JIABIEHUS CTO/I0A KUIKOCTH.

2. 3a cueT co37jaHUs pa3psDKeHUs C BHYTPeHHeH CTOPOHBI (PUIbTPYEeMOU 1eperopoKy.
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3. 3a cueT noziauy MyJibMbl MO JaBleHUEeM Ha (QUIbTPyeMYIO [IeperopojKy.

4. 3a cueT MPOXOXKJEHUS )KUJKOCTHU uepe3 MOPUCTYIO TIePeropoKy Mo/ AeliCTBheM
1[eHTPOOE>KHOU CHJIBI

12. Kakasi Byiara yiansieTcsi U3 Matepvana B 30He 00e3BOXKMBaHUS U TPOCYIIKU 0Ca/lKa B
BaKyyM-(QH/IbTpax?

1. CBobopHasi paBUTAL[MOHHAs BJIara.

2.I'urpockonuueckas Biara.

3. OcTaTKu rpaBUTALIMOHHON BJlary, Karu/uispHas ¥ UaCTUUHO a/ire€3MOHHas.

4. XviMUueckas Bara.

13. KakoBo Ha3HaueHue pacrpe/ie/IMTeIbHOM TOI0BKU B BaKyyM-(UIbTpax?

1. nst oTBOZA hubTpara.

2. 1151 co3paHusl BaKyyMa B CEKTOpax.

3. 11 mojjaum CKaToro Bo3jyxa B CeKTopa.

4. [111 nonepeMeHHOTr0 COe/IMHeHMs1 CEKTOPOB C BAKYYMHOU YCTAaHOBKOM Y YCTaHOBKOM C’KaTOTrO
BO3/lyXa U OZJHOBPEMEHHOI'0 0TBO/ia (pU/IbTpaTa.

14. Yto Ha3bIBaeTCsA areHTOM CYLLKH?

1. AGCOMIOTHO CyXOU BO3AYX.

2. HarpeTasi HOBepXHOCTb.

3. BogsiHou nap.

4. Bo3ayuiHasi cpefja, BOCIIPUHUMAOILasl UCIapsIoIyo B/ary.

15. OTnrurTeTbHOM 0COOEHHOCTBIO CYIIMIIOK C «KHUTISIIL{AM» CJIOEM SIBJISIeTCS:

1. Hannuue riceBA00XXW)KEHHOTO CJI0S1 CYLLIMMOIO MaTeprarna.

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

4. ITpo0/IKUTeTbHOCTD CYLLKU OUYeHb MaJla.

BapuaHTNe3

1. K B/1a)KHBIM OTHOCSITCS TIPOAYKTHI C COZlepyKaHUeM BJlaru:

1.He menee 40%.

2.0t 15 go 40%.

3.01 5 go 15%.

4.He 6051ee 5%.

2. Kakas Byara HauboJsiee MPOYHO Y/1ep>KMBAETCS TIOBEPXHOCTHIO TBEP/IOTO Tefa?

. CBoOO/iHasi TpaBUTAL[MOHHAS.

. AfresvoHHas.

. 'mrpockonuyueckas.

. IIpouHocBs3aHHas.

. AJre3uoHHas Bjara 1o CBOei NpHpPOJe SIBISIeTCS:

. MexaHnueckom.

DU3MKO-XUMUYECKOH.

. XUMUUEeCKOU.

. PU3MKO-MeXaHUYEeCKOM.

. [TopsiZioK HaChIIIEeHUs B/Iaroi abCOMIOTHO CyXOro MaTepHaria:

. F'urpockomnuueckas - afire3MOHHasi— MPOYHOCBsI3aHHast- CBOOO/jHAst rPaBUTALIMOHHASI.
. CBoOO/iHast TpaBUTAI[MOHHASI-TIPOYHOCBSI3aHHAasI-a/Ir€3MOHHAS-TUTPOCKOTTUeCKasl.
3.KanuinsipHo-CTHIKOBasi—BHY TPUIPOMEXKY TOUHasi—a/ire3M0HHasi-CBO00Hasl TpaBUTAL[MOHHASI.
4.Aire3MOHHAs-TIPOYHOCBSI3aHHAS-CBOOOIHAAT PaBUTALIMOHHAS—HY TPUTIPOMEKY TOUHasI.
5. B nponjecce ApeHrpoBaHus U3 MaTeprasa yAaaseTcs:

1. CBobOoiHast TpPaBUTALIIOHHAS.

2. KanwnisipHas Biiara.

3. AfresvoHHad Bjara.

4. XuMurueckas BJjara.

6. OT uero, T/1aBHBIM 00pa30M, 3aBUCUT BpeMsi 00e3BOKMBAHHS TIPOIYKTOB 00OTaIleHus B
OyHKepax?

1. OT rpaHy/IOMeTpUUeCKOro cocrasa IpoAYyKTOB.

2. OT TeMIiepaTypbl OKpYy>Katollleid Cpe/ibl.
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3. OT dopmbI yacTuil.

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

7. CryiieHue — 3To TIporiecc 00e3B0>KUBaHUs], OCHOBAHHBIM

1. Ha ecTecTBeHHOM (hWIBbTPAL[MM )XUJKOCTU Uepe3 CJIOM MaTepuasia v MOPUCTYI0 NIepPeropojKy
N0/, ZIICTBUEM CHUJIbI TSDKECTH.

2. Ha ocakieHuu TBepioi (ha3bl U3 MyJIbITbl TIOJ, 1eHICTBUEM CHUJIbI TSDKECTH WU LeHTPOOEKHOM
CHJIBL.

3. Ha npunyautensHO#M (M0 iIeMCTBMEM Pa3HOCTH AaBeHUN) PUIbTpaliy KUKOCTH yepe3
TIOPUCTYIO MeperopofiKy, He IPOHULIAeMY!O J/Is TBepPAbIX YaCTULY ITyJIbIIbI.

4. Ha nepeMeliieHue Bjiaru U3 6osiee HarpeThIX C/I0€B B MeHee HarpeThie.

8. KakoBa npuunHa KoaryJsiuu TBepAbIX YacTHULl B ITyJ/IbIe?

1. CHMKeHHe TT0/THOTO MOTeHLMajia TIOBePXHOCTH.

2. Apcop6biysi peareHTOB Ha MUHEPaIbHOM MTOBEPXHOCTH.

3. Cxatue auddysnoit uactu JOC U cHKeHHUe 3/1eKTPOKUHeTUYECKOro MoTeHLMana
TOBEPXHOCTH.

4. CHmwKeHue ru/ipooObHOCTH TTOBEPXHOCTH.

9. Kak npuBouTCs BO BpaleHue rpeOKoBasi epma B CTYCTHUTESISIX C riepudeprIecKum
MPUBOJIOM?

1. DnekTpozBUraTesieM yepe3 uepBsUHBIN peyKTOp Ha 3y0UaThIiii BeHell.

2. DNeKTpoABUraTeseM uepe3 pelyKTop Ha X0[0BOM KaTOK, KaTSILIUNCS 110 PenbCy.

3. OnekTpoaBuraTesnieM Ha ()PUKLIMOHHBIN MTPUBOJ,.

4. JneKTpoJBUTaTesieM uepe3 LIeCTePHIO Ha 3y0UaThiii CeKTOP.

10. KakoMy MOMEeHTY COOTBeTCTBYeT KpUTHUeCKasl TOUKa Ha KPUBOM MpoLiecca CryljeHus ?
1. CBo60IHOMY OCaXK/I€HHIO YaCTHI].

2. CTeCHeHHOMY OCaXX[IeHHUI0 YaCTUL].

3. OKOHUaTe/IbHOMY C’KaTHIO OCajiKa.

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

11. B npouecce punbTpoBaHusi HAOIIO[AETCS:

1. O6pa3oBaHue cJ1051 0OCaiKa Ha TIOPHCTOM TeperopojKe.

2. OcaxieHre TBep/bIX YacTUL] B )KUJKOM ¢as3e.

3. Obpa3oBaHue C/10s 0Ccajika Ha CTEHKax poTopa.

4. OtpeneHuve XUAKOCTU OT TBEpPZAOro MaTeprasia Ipy HellpepbIBHOM IepeMellleHUH MaTeprasa
IO CHUTY.

12. Kakue mnpoLiecchl IPOUCXOAST B BaKyyM-(PH/IbTPax B 30He 00e3BOXKUBAHKS U MPOCYIITKH
OCaJIKOB?

1. OpgHodazHoe ABMKeHUe XXUAKOCTH.

2. OpgHodasHoe ABWKeHre Bo3AyXa.

3. B Hauasne nepurosia — ofgHo(a3Hoe ABWKeHre BO3/yXa, B KOHLe Tlepro/ia — IByX(asHoe
[IBIDKEHHe JKUJKOCTH U BO3/yXa.

4. B Hauasne nepuofia — IByx(asHoe JBI)KeHHUe KUAKOCTH U BO3/1yXa, B KOHL|e Ileprojia —
ofiHO(a3HOe BIKeHHe BO3/yXa.

13. Ha3HaueHMe «TU/JPOJIOBYIIKW» B CXeMe (PUIbTPOBaTbHOW yCTAHOBKU?

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

2.1nst cbopa pubTpaTa.

3. [l1s1 oTKauMBaHUs BO3JjyXa U BO/bl U3 TIOJIOCTU (PUbTPA.

4. 114 cTtekaHus (puabTpaTa B TUAPO3aTBOP.

14. Kakas Bjiara npeMmyIieCTBeHHO yJa/isieTCsl U3 MaTepuasa B IpoLjecce CYLIKU?

1. CBobozHast rpaBUTAL[IOHHAS.

2. KanwuisipHas.

3.I'urpockonuyueckas.

4. XyiMuueckas.

15. OTnuuuTenbHONM 0C0O@HHOCTHIO KOHTAaKTHOM CYILKU SIBJISIETCS:

1. Ternnio nepefjaeTcs OT areHTa CyLUKM MaTepyainy IIPA HeIoCpeACTBEHHOM CONPUKOCHOBEHHH.
2.Tenio nepefiaeTcst MaTepuasay OT ropsiueii MOBEPXHOCTU MPU HEMOCPeJICTBEHHOM KOHTAKTe C
MaTepranoM.



3. Tenno nepesaeTcs MaTepuany WH(GPaKpaCHBIMU JIy4yaMH OT 3/1eKTPOJIaMIIbl M1 HarpeThiX
W3/TyYarol1X ITOBEPXHOCTEM.
4. Teru1o nepefiaeTcss MaTeprasy TOKaMy BBICOKOM 4aCTOTHI.

BapuanTNe4

. K 06Bo/IHEHHBIM OTHOCSITCSI TIPOAYKTHI C COZlep’KaHUeM BJlaru:

. He menee 40%

.01 15%

. Ot 570 15%

. He 6onee 5%

. XUMHUyeckas BJiara:

. B miporieccax 06e3Bo)KMBaHUS He y1asieTcst

. Y anseTcs B IpoLjeccax CyILIKd

. Y ansietcs B mporjeccax (GpuUabTPOBaHUS

. Y jansieTcs B ripoLiecce [peHUPOBaHUS

. KannnnsgpHas Bnara mo cBoei pupoze siBisieTCs:

. MexaHnuueckou

. XMHUYeCKOU

. U3UKO—XUMUUECKOU

. PU3HMKO-MeXaHUYeCKOu

. Moneky/ibl Kakoi Bjiary 00/1aziatoT HarboJsiee CTPOTOM OpHeHTal[Uel TUTOIeld OTHOCHUTE/TEHO
MOBEPXHOCTH TBEPZOro Tesa?

. Afre3rvioHHOM

. CB00OO/IHOM rpaBUTALIMOHHOM

. [IpouHOCBs3aHHOM

. 'urpockonuyeckou

. JpeHnpoBaHue B IMHAMUUECKUX YCIOBUSIX MPOUCXOUT:

. B 6yHKepax

. Ha npeHakHbIX CKazax

. Ha rpoxorax

. Ha xonBeliepax

. [Ansi CHYKeHHs1 BBICOTHI KalW/UISIPHOTO TIO/beMa JKUIKOCTU Heo0X0iuMo, UToOkI rocTesb
cocTosia:

1. VI3 MesIKuX 4acTur]

2. VI3 KpyIHBIX YaCTUL]

3. V3 yacTul] KPYITHOCTBIO, paBHOM KPYITHOCTU 00e3BOXKMBAeMOro MaTepuasa

4. VI3 yacTHIl HAMHOTO MeJibue 00€3B0’KMBAaeMOro MaTepHasia

7. Llenbto cryiijeHuys Kak orepauyy 00e3BoKUBaHUs SIBJISIETCS:

1. ITonyyeHue c/iviBa C MUHUMAaJ/IbHOW KOHLIEHTpaLel TBepAbIX YaCTUL]

2. [TonyueHue CryIleHHOTO NPO/AYKTa, C MAKCUMaJIbHO BO3MO)KHOW KOHL|EHTpaL[ell TBepou
¢askl

3. Pa3fieneHrie KpyMHbIX U MeJIKMX YacTUL] B BOJAHOM cpefe

. [TonyueHure nposiyKTa C MUHAMAaJIbHBIM COZlep)KaHWeM BJlaru.

. Kakuie nameHeHusi CryliijaeMoi MyJibIibl SIBJISTFOTCS OOLIUMU /151 KOAry/ISILUA ¥ QJIOKY/ISILINA?
. [ToBbILIEHME arperaTUBHOU yCTOMYMBOCTH

. [1oBbIlLIEHMe 3apsi/ja TOBEPXHOCTH YaCTHL]

. CHmxeHue ruipooOHOCTH TTIOBEPXHOCTH YaCTHI]

. CHWKeHue arperaTUBHOM yCTOMYUBOCTH

. Kak ocymiecTBisieTcst 0TBO/| TIECKOB M3 CTYCTHTeJIeH 00JIbIIIOro JuaMeTpa?

. InadparmoBbIMK HaCcOCaMH, OTKaYMBAIOLIMMU ITeCKU U3 pa3rpy304HON BOPOHKHU
. [TeckoBbIMM HacocamH, MOZACOeJMHEHHBIMHU K pa3rpy304UHOM BOPOHKE

. [lecku criyckarotcsi B 3ymnd, a 13 3ymrida 0TKauMBarOTCs IeCKOBBIMU HAaCOCAMU
. Cucdonamu 3a cueT U30BITOUHOTO ZIAB/IEHUSI HA BXO/le B CH(OH

10. Kakoe BusiHMe OKa3bIBaeT CO/lepyKaHue TBEPJOro B UCXOJHOW CyCIieH3MH Ha MpoLiecc
CryLeHus?
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1. T1pu noBbIIIEHNN COZlepP’KaHUsI TBEPZOr0 YBe/INYUBaeTC sl IPOX3BOAUTETBHOCTHIO 110
CTYILIeHHOMY TIPOAYKTY

2. I1py NOHWXKeHNY CoZieprKaHus TBePOr0 YMeHbIIIaeTCsl CKOPOCTh OCaK/IeH!s YaCTuLl, U
TBepast (pa3a BLIHOCUTCS B C/TUB

3. IIpu NoBBILLIEHNH COZlepKaHUsl TBepZO0ro YBeTMUMBAeTC sl CKOPOCTb OCaXK/€HUS TBEP/bIX
YyacTuLl, ¥ TBepZas a3a BEIHOCUTCS B CJIUB

4. He oKa3bIBaeT BIIUSIHUS

11. Kak ocyuecTBrsieTcs rpotecc ¢puabTpoOBaHUs B pecc- (pumbTpax?

1. 3a cueT NpOXOXKAEHUS XKUAKOCTH Yepe3 TIOPUCTYIO [TeperoposKy IoJ JeucTBUeM
L[eHTPOOEKHOW CHUJIBI

2. 3a cueT OTKauMBaHMs BO3JjyXa C BHYTPeHHel CTOPOHHI (pybTpaLiyeli meperoposKu

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

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

12. Kakasi Bara yiansieTcsi U3 Matepvana B 30He Habopa ocajika B BaKyyM-(huibTpax?

1. CBoOo/iHast TpaBUTALIMOHHAS B/Iara

2. Ajre3noHHas Biara

3. ['urpockonuyeckas Biara

4. KannisgpHasi Biara

13. Ha3HaueHue pecuBepa B cxeme (PUILTPOBATbLHON yCTaHOBKe?

1. Ins oTKauky (puabTpaTa

2. [l co3paHus BaKyymMa B CUCTeMe

3. 1151 pa3penieHust BOJ0-BO3YIIHOM CMecH Ha GUIbTPAT U BO3yX U MOJAep KaHUs
TIOCTOSTHHOT'O pa3pe)XeHusl B CUCTeMe

4. 111 OTAYBKU 0CaJIKa C TOBEPXHOCTU (PUIbTPOTKAHU

14. TIpu KaKOM yCJ/I0BMY NTOCTYIIaeT paBHOBECHOE BJIaroCo/iepykaHue Marepuasa Ipy CyIke?
1. Pyn=Py

2. Pyu<P,, W>W,

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

4. Py, >P,,W<W,

15. YTo Ha3bIBaeTCs HaMpsDKeHHOCThI0 OapabaHa 1o ucrapsieMoii Bjare?

1. Macca ucniapsiemoit Biiaru ¢l M’ moBepXHOCTH CYIIIMMOTO MaTeprasa B eJIMHHUILY BDEMeH!
2. Y6bUIh UCTapsieMoii Bjiaru ¢ 1 M” TIOBEPXHOCTH CYIIH/IBHOTO MaTepyasa B eIMHULy BpeMeH!
3. Macca Byiary, ucrnapsieMoii ¢ 1 M? cymmisHOro 6apabada B e JUHULY BpEeMeHH

4. Macca Bo/JsTHOTO Tiapa Mpuxo/siiascs Ha 1 Kr abCcoJIoTHO CyX0oro Bo3zyxa

HomawHue 3adauu

K Teme «Iloka3are/nm Bj1arocojepxaHusa»

1. TlpurotoButs 1 11 My/bIbI IPY COAEPKaHUU TBEPAOro B myJibiie 60% U MJIOTHOCTU TBEpJ 0
¢asn1 3000 kr/m>. PaccunTath MacCy HaBeCKH, 00HeM BOJIbI U TJIOTHOCTh TO/TyYeHHOM
MyJ/bIIbL.

2. B cycnensuu copepxutcs 36% tBepzoro. I10THOCTL TBepoii (hasel coctasseT 4,3 r/cm’.
Ornpe/ie/IMTh TUIOTHOCTh TaKOM MyJIbIIbI, MacCy 12 M® MyJIbIbl, MACCy HaBeCKH, 00BbeM BO/IbL.

3. st 1abopaTOPHBIX UCTILITAHHM HEOOXOJUMO TIPUTOTOBUTEL 15 M CyCTIieH3uH MpH
cozepkaHuu TBepoi a3kl B Hekt 20%. ITnoTHOCTE TBepaoi a3kl 2200 Kr/m?. PaccuutaTh
Maccy HaBeCKH, 00beM BO/IbI /IJisi IPUTOTOBJIEHHS CYCTIeH3UH, ee IJIOTHOCTh. PaccunTathb
Maccy 2 J1 TaKOU CyCIeH3UH.

4. B cycnensun cozepxurcs 35% Tteeporo. IloTHocTs TBepoii (asel 3,8 T/m°. PaccunTath
IUIOTHOCTh CyCIIeH3MH, MacCy HaBeCKH [ist IpurotoseHns 330 M? Takoil CycrieH3uu, 06bem
BO/IbL.

5. TlpuroToBuTh 2 71 MyJIbIBI IPU COAEP’KaHUU TBEPJOr0 B MyJibiie 45% UM MIOTHOCTU TBEPAOH
daser 4200 kr/m°. Paccuntath Maccy HaBeCKH, 00beM BOJbl M TUIOTHOCTD TTO/TyUeHHOM
TMyJ/IbIbI

6. B pagmanbHbIi cryctuTens noctynaet 400 M/4 my/ibIibl ¢ COfepKaHueM TBepZAoro 8%.
[TnoTHOCTE TBepoii a3kl 3200 kr/m®. CofeprkaHue TBEpOro B reckax 55%. PaccuntaTsb
00beM C/IMBa U IJIOTHOCTH 1ecKOB. [ToTepsiMu TBeporo rpeHebpeus.



7.

10.

11.

Ha crymjenue nocrynaer 500 M*/4 MyJ/IbIIbI C pasKKeHHeM paBHbIM 3. TI7I0THOCTH TBep/oi
¢asnr 2800 kr/m>. Beixog cryiiedHoro npoaykra 90%, cofiepkaHye TBePZOro B CryIeHHOM
nipoaykTe 63%. Paccuutath 00beM C/IMBa, 00bEM BO/IbI, YXOZSIIEH C TIeCKaMH, TVIOTHOCTh
CTYLL|eHHOT0 TIPOJyKTa, MacCy BJIa’KHBIX [1eCKOB.

Ha cryujeHue rnocrymnaeT myJbiia C IJIOTHOCTBIO TBepAoi (asel 3800 Kr/M® B KOJIMYECTBE
150 1/4 (cyxasi Macca). PazxipkeHue cycrieH3uu 5. PaccurtaTh 06beM BOAbI, yassieMoil B
CIUB; 00beM BO/IbI, YXO/SIIEH C TeCKaMH, eCJT TUVIOTHOCTh CTYIeHHOTOo npoaykra 1900 kr/
M,

Ha BakyyMm-(unbTp MoCTynaroT Mecku CryCTUTes C cofiepxkaHueM TBepzoro 50% , Harpyska
o TBepAoMy 18 1/u. OnpesienuTh 00beM BO/Ib, YasisieMoi ¢ pUILTPATOM, eCiu KeK
¢unbTpa uMeeT BAXXHOCTb 12%, a IOTepu TBEPZOro € GU/IbTPaTOM COCTaB/sitoT 1,5%.

Ha npecc-¢unbTp nocTynaeT CryiieHHbI NPOAYKT OTCTOMHMKA C CO/lep>KaHWeM TBep/0ro
25% B KoimuecTBe 80 M*/u. TToTHOCTH TBEpOH (askl paBHa 2600 Kr/m>. Paccuutath 06beM
¢uibTpaTta U 00HeM BO/IbI B KeKe, ec/ii KeK cofiep>xut 18% Biaru. IToTepsimu TBepzoro C
¢umbTpaToOM NipeHeOpeys.

Ha ¢unstposanve nocrymnaer 250 M*/u CyCHeHs|H ¢ cofiepKaHrueM TBepAoro 58%.
[ToTHOCTE TBepoii (a3bl 4000 Kr/m>. PaccurtaTh MaTepHasibHbIN GaiaHC Mmpoljecca, eciu
BAaKHOCTh Keka 10%. [Torepsimu TBepZioro ¢ puabTpaTom npeHeOpeub. OrnipeennuThb
HeoOX0IUMYI0 TIOLaL GUILTPOBaHus, ecu q =200 Kr/M*-4.

K Teme «Pacuet crycruresnein»

1.

Ha cryujenue nocrynaer 150 M*/4 myJ/ibIbl ¢ cofepkaHyueM TBepaoro 8%. [10THOCT
TBepoi (asel 3000 Kr/m°. PaccurTaTh AUAMETpP CTYCTUTENIS, €C/IA YeIbHas TI0MIa/ib
cryiienust 14,4 M*-u/T.

OnpeznenuTb HeOOXOAUMYIO TIIOIIA/bL CIYILIEHHs], eC/TU pa3KiKeHre UCXOJHOM Ty bkl 13, a
pas3KWwkKeHue CrylieHHOro rnpoAykra 2. CKoOpoCTh ocaxaeHus: yactul Teepzoro 0,5 cv/MuH,
a MIPOM3BO/IUTE/ILHOCTh CrycTUTes 1o TBepgomy 100 1/u.

Ha cryuienue nocrymnaer 240 M>/4 MyJ/bIbl ¢ cofepkadueM TBepzoro 10%. IInoTHoOCTS
TBepZO# (a3sel 3,2 r/cm’. PaccunTaTh HEOOXOUMYIO TIOIIA/b CTYILIEHHUS, eC/TH Y ie/IbHast
oAb crymenus 0,28 M*-cyT/T.

PaccuuTarh rvjpaBIMueCcKy0 KPYIMHOCTb 3ePeH B3BeCH B YCIOBUSIX CBOOOHOTO OCaXK/IeHUS,
€CJ/IY SKBMBAJIEHTHBIN AUAMeTp YacTul] 35 MKM, a IJIOTHOCTb ocaxkaaembix yactur] 3000 kr/
M,

Paccuurath pasMep 0Ce/aroluX 3epeH IIOTHOCTBIO 2,8 I/cM?, ec/ii WX UfipaB/IMyecKast
KPYITHOCTh B YC/IOBUSIX CBOOOTHOTO ocaxk/ieHust coctassiet 0,5 Mm/cC.



IIpunoxenue 2

7. OLleHOYHbIe Cpe/iCTBA AJif MPOBe/ieHNs IPOMEe)XYTOUHOH aTTecTalul
a) Ilnanupyemblie pe3y/ibTaThl 00yUYeHHUs U OLIEHOUHBIE CPe/CTBA /I MPOBEeeHHs MPOMEKYTOUHOM aTTeCTaljuu:

CTpyKTypHBII
3/IeMeHT
KOMITeTeHLIUU

[TnaHupyemble pe3y/bTaTbl 00yUYeHUs

OrieHouHbIE CpefiCTBa

I1K-4

['OTOBHOCTH OCYILECTB/ISITh TEXHUYECKOe PYKOBOJCTBO TOPHBIMHM M B3DBIBHBIMHM PabOTaMu TMpPU 3KCIUTyaTallMOHHOW pa3BefKe, A00bIue TBepAbIX IM0JIe3HbIX
WICKOTIaeMbIX, CTPOUTENbCTBE U IKCIUTyaTaljiyd TOA3eMHBIX 00BEKTOB, HEIOCPeJCTBEHHO YIPaBJSAThH IMPOLleCCaMH Ha MPOW3BO/ICTBEHHBIX 00BEKTaX, B TOM
YyKCJle B YCJI0BUSX Ype3BblYalHbIX CUTYyaLUn

3HaTb

- CTPYKTYpy M B3aUMOCBSI3U KOMIUIEKCOB TIO
nobbiue,  mepepaboTke UM 0OOrarieHHro
TI0JIE3HBIX MCKOIMAeMbIX U MX (PYHKI[MOHATLHOE
Ha3HaueHue;

- TeXHOJIOTUU TOPHBIX U B3PBIBHBIX PabOT Tpu
9KCIITyaTal[MOHHOM pa3BejiKe, 10ObIue TBEPAbIX
TOJIE3HBIX  HCKOMAeMbIX, CTPOWTENbCTBE M
9KCITTyaTal[|y TI0/I3eMHBIX 00BEKTOB

N

o,

. ®aKTOpBI, BNUSIOL[ME Ha TIPOLIECC CTYIIeHUSsI.
. Ilpouieccrl, mpoTeKaroie B ocax/jaroileidcsi mysnbrie. [IpyMeHeHHe KOaryJsHTOB U

. METO,E[I/IK&I SKCIIepUMEHTa/IbHOI'0 M3y4YeHHs IIpoLecCCa CTyIIeHUd. KunHeTnka CryujeHus.

[TpyuMepHbIii TTepeYeHb TeOPeTHUYECKHUX BOMIPOCOB K 9K3aMeHY:
Posib 1 3HaueHWe BCIIOMOTATe/NbHBIX TIPOLIECCOB Ha o0boraTtuTenbHbIX (habpuKax.
Knaccudukaiysi BCIioMorarteibHbIX TPOLIeCCOB.
Posib Bopl B 06oraiijeHnH Mojie3HbIX UCKOTaeMbIX.
Ha3sHaueHwue oneparuii 00€3B0>KMBaHUs ITPU 000TAIIeHHUH TT0JIe3HBIX UCKOTIaeMbIX.
Krnaccudukaiysi MeToj0B 00e3BOXKUBaHMUSI.
daKTophI, ONpe/eNsOIHe B/Iaroy/ep>XUBaOIYI0 CITIOCOOHOCTL TIPOIYKTOB
oborartrieHusl.
Knaccudukaiysi BUOB BJIaTd M METO/IbI €€ yAaieHusT U3 TIPOIyKTOB 00oralieHusl.
[lpeHrpoBaHue: CYIIHOCTb TMpoliecca; KinaccuduKalys crioco60B ApeHUpPOBaHus U
obstacTv Ux ripuMeHeHUst. @aKTOPBI, BAUSIOINIME Ha TIPOIiecC.
Cryl1ieHue: CyIHOCTb TipoLiecca; 06/1acTy IpUMeHeHHsl.
KuHeTwHKa riporjecca CryiieHusl.
Pacuer crycrurenei.

(bNOKy/ISIHTOB NPU CTYLL{eHUU, MeXaHU3Mbl UX J1eHCTBUSL.

Kpussle cryuieHusl.




CTpyKTypHBII
3/1eMeHT
KOMIIETEHLIUU

[Tnanupyemble pe3yJibTaTbl 00yUeHust

OueHOUHbIE CpejCTBa

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

27.
28.
29.

OO611e cBefieHUs O CTYIL€HUU XBOCTOB.

[TacToBoe cry1jeHre XBOCTOB.

@UNbTPOBaHUE XBOCTOB.

Peanm3oBaHHbIe TIPOEKTHI CK/IaAMPOBAHMS CTYIIIEHHBIX XBOCTOB

dunbTpoBanre. CyIHOCTh TIpoljecca; Kiaaccupukaius crnocoboB (HUILTPOBaHMUS;
(hbakTOpHI, BAKSAIOLIME Ha MpoLecC (pUIbTPOBaHUe.

OcHOBHOe ypaBHeHHe (PUIbTPOBAHUS /Il HECKUMaeMbIX 0Ca/IKOB.

KuneTuka riporjecca ¢puibTpoOBaHUS.

dakTophbl, OKa3bIBaIOIIFe OCHOBHOE B/IMSIHUE Ha TPOoLiecC GUIbTPOBAHUSI.

MeToaMKa SKCTIePUMEHTATbHOTO U3y4YeHUs] KHHETUKY (YTbTPOBAHMUSI.

MeTo/iMKa 5KCTIepUMeHTaIbHOTO OmpeiesieHrst KOHCTaHT (PUIbTPOBAHUSI.

Turel GUIBTPOBATBLHBIX TIEPETOPOZAOK M TPeOOBaHMUS K HUM.

CxeMblI (pUbTPOBABHBIX YCTaHOBOK. JJOCTOMHCTBA U HEIOCTATKU CXeM, MPAKTUKA UX
NIpUMeHeHHUsT Ha 000raTUTeTbHBIX (habprKax.

Cy1Ka: CyIIHOCTb TIpoIiecca, MPUHLIMITHA/IbHAs CXeMa CYILIW/IbHOW YCTaHOBKHU.
ITpouecchl BraroobmMeHa MpH CyIiKe, BUBI BlIary TPy CcyLike. HanpspkeHHOCTh
OapabaHa 110 UcrapsieMoi Bjare.

Kpusble cymiku. CKOpOCTb CYLLIKHU.

TexHoOrMYeckre cxembl 00e3BOKUBAHUSI.

KomrioHoBKa 000pyZOBaHsT 00€3BOXKHMBAIOIMX YCTAHOBOK.

YMmeTb

- OCYIIeCTB/ISITh TeXHUUeCKoe pPYKOBOZCTBO
TODHBIMM ¥ B3pbIBHBIMU paboTamMu  Ipu
9KCTUTyaTal[MOHHOMN pa3Be/iKe, 100bIUe TBepAbIX
MOJIE3HBIX ~ MCKOTIaeMbIX, CTPOUTENIbCTBE U
9KCTUTyaTaruy To/13eMHBIX 00BEKTOB,

- yTIpaBJIsATh Tnporieccamu Ha
TIPOM3BO/ICTBEHHBIX 00BbEKTaX MO repepaboTke
TI0JIe3HBIX MCKOTIaeMbIX

ITepeuenb mem 0151 N0020MOBKU K CeMUHAPCKOMY 3aHsimuio « TexHos102uueckue cxembl

o6e3goxcusaHUs»:

—_

Cxembl 00€3BOXKHMBaHUSI TPOJAYKTOB OOOrallleHHWss Ha MarHUTOOOOTaTUTeTbHBIX
(habpukax.

CxeMbl 006€3BOXKMBAHUS TIPOIYKTOB 00OTall[eHHs Ha TPABUTAI[MOHHBIX (pabprkax
Cxembl 00€3BO>KHMBaHUs TIPOJYKTOB 00oralieHust Ha )IoTalMOHHBIX (habprkax
KomrmoHoBka 000pyZoBaHys 00€3BO>KHBAIOIMX YCTAaHOBOK.

CrylujeHre U CKJIaIiDOBaHKe CT'YIIIeHHbIX XBOCTOB.

A wWN




CTpyKTypHBII

3/1eMEeHT [Tnanupyemble pe3yJibTaTbl 00yUeHust OreHOYHBIE Cpe/iCTBa
KOMITeTeHLIUU
Bnagetsb - HaBbIKAMU HEIOCPeJCTBEHHOIO YIIpaBJ/IeHUS [TpakTHyeckoe 3a/laHle K SK3aMeHal[MOHHOMY OueTy:

nporieccaMu TOPHbIX
IIPOM3BO/ICTBEHHBIX 00BEKTAX;
- OCHOBHBIMU TPUHLUIAMH  TEXHOJIOTHIM
9KCIITyaTalMOHHOM pasBe/iKu, J00BIuH,
repepabOTKU TBEP/bIX M0JIE3HbIX HCKOTAeMbIX,
CTPOMTE/ILCTBA M SKCIUIyaTal[My II0/3eMHbIX
00LEeKTOB

pabor Ha

Ha 1jeHTprdyripoBaHre MocTymnaer mysbia ooseMom 500 M>/4 ¢ cofepkaHueM B Heil
tBepgoro 10%. IlnoTHoCTs TBepzoii ¢asbl 3900 kr/m®. Ompesenuts 00beM CIMBa W
00beM BOZIbI, YXO/sIlIeli C 0CaJKOM, ec/ii cofiep>kaHue TBepJoro B HeM 60%. IToTepsmu
TBEPZAOTr0 CO CIMBOM TIpeHeOpeub.

Ha Bakyym-(uabTp mnocTymaeT CryljeHHbIMd TPOAYKT CIYCTUTeNs C COJlep>KaHHheM
TBepzioro 45%. Harpyska no tBepzomy 24 T/u. TInoTHOCTh TBepaoi Gasel 3,2 r/cm’,
Omnpenenuts 06beM (uabTpaTa U 00BEM BOABI, YXOAAIIeM C KeKOM, eCM KeK MUMeeT
BJAXXHOCTh 15%. [ToTepu TBepAOro ¢ puibTpaToM cocTaBsitoT 2%.

Ha ¢uibTpoBaHue MOCTYIAOT MEeCKH Cryctutesis oobemoM 320 M*/u ¢ copiepkaHueM
tBepgoro 45%. IlnotHocTs TBepzol (asel 3800 kr/m®. Paccuurath 06BEM BOJbI,
yhaasieMol € (UIbTPaToM, eciu KeK UMeeT BIaKHOCTb 13%, a MoTepyu TBEpAOro C
¢dunbTpaToM cocTaBisioT 2%. PaccuuTarh KOHL|eHTpalMi0 TBepAoro B (uibTpare B
r/oM°.

B nynerne cogepxkurca 14% TBepporo. IlnotHocTs TBepgoi  asel  5000kr/m>,
Ornpefie/ITh TUIOTHOCTh TaKOM MyJibIibl, Maccy 300 aM® Takoil My/ibIibl, MacCcy B Heid
TBep/10ro (B TOHHAX) U 00beM BO/IBI.

Ha cryieHude mocTymnaeT MeHHbIH IpoAyKT duioTaiuu B o6beme 800 M*/4 C TVIOTHOCTBIO
TBepoi dasel 3800 Kr/M> u ¢ cogepkanreM TBepaoro 30%. OrnpegeuTh 00beM BO/bI,
yAajasieMo CO C/IMBOM, eC/Id COJ/lep)KaHHe TBep/oro B reckax 65%, a BbIXOJ IMeCKOB
cocrasiseT 95%. PaccunTaTh IJIOTHOCTD CTYLL@HHOI'O IIPOAYKTa.

Heo6xo¥MO TIpUTOTOBUTE 2 JIUTpa MyJIbIbI C COflep)KaHWeM B Hell TBepaoro 45%.
[lnoTHOCTL TBepAoit ¢asel 4200 kr/m*. PaccuMrtaTh Maccy HaBeCKd, 00beM BOJbI U
MIJIOTHOCTD TIPUTOTOB/IEHHOM CYCITeH3UH.

B crycrureib MOCTyIaeT myJibiia B Kouectse 650 M>/4 ¢ cofiep)kaHreM B Heil TBepZIoro
205. InoTHOCTH TBepAO# (a3l 2900 Kr/m>. PaccunTath 06L€M BOJIbI, YIA/ISIEMOi B CJIUB,




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3yJibTaTbl 00yUeHust OueHouHbIE Cpe/iCcTBa

KOMIIETEHLIUU
eC/IM TUIOTHOCTh CTYIEHHOro mpogaykra 1650 kr/m?. IloTepsMM TBEpPAOro CO CAMBOM
npeHeOpeus. PaccuuTath cozepkaHue TBEPAOTO B CTYIIEHHOM TIPOAYKTE.

8. B nynsne copepxutcsa 30% tBepzoro. I110THOCTL TBepAoii a3l 4 r/cm?®. OnpesenuTs

TUIOTHOCTB MYJIbITbI, Maccy 240 M® Tako# MyJibIibl, MacCy B Heil TBeporo (B TOHHAX) U
00BeM BOJBI.

IK-19

I'oToBHOCTE K pa3paboTKe TIPOEKTHLIX WHHOBALIMOHHBIX PellleHHH 10 3KCITyaTallMOHHOM pa3Befike, AoObIUe, rmepepaboTkKe TBEP/BIX IM0JIe3HBIX UCKOTAeMbIX,
CTPOUTEJILCTBY U SKCITyaTalUy TIO3€MHBIX 00BEKTOB

3HaThb

- - CoBpeMeHHbIe MPOoLeCChl 00e3BOKUBAHHUS U
00ecCrblTMBaHKUsSE MUHEPA/IbHBIX MTPOIYKTOB
oborareHus,

- TIPOLIECCHI TTbLIeY/IaB/IMBaHKS Ha
oborarurenbHBIX (habpHKax;

- TIPOLIECCHI TH/IPAB/IMUYECKOTO
TPaHCIIOPTUPOBAHUS M CK/IaJUPOBAHMUSI
OTXO/IOB O0OTallleHus;

- TIPOLIECCHI TIPOU3BO/ICTBEHHOTO

obcmy>kuBaHusi ~ oboraTuTenbHbIX  (habpUK
(BozocHabkeHue, BO3AyXoCcHabKeHue)

NI REWNE

©

10.

11.
12.
13.

[TpumepHbIii TIepeueHb TeOPeTUYECKHUX BOTIPOCOB K SK3aMeHY:

YcTpoiicTBO, MPUHIWM PabOThI ApeHaKHbIX CK/IaZi0B; 00/1aCTH WX TIPIMeHeHUsI.
YCTpoiicTBO, MPUHLUIT PabOTH 00€3BOXKMBAIOLMX OYHKEePOB; 00/1aCTH UX MTPUMeHEeHMSsI.
YcTpoiicTBO, MPUHIUI Pab0THI 00€3BO’KUBAIOIINX KOBIIOBBIX 371€BaTOPOB.
OG6e3BOKMBaHUE Ha IPOXOTAaX M CUTax.

O6e3Bo)KMBaHHMe B MeXaHUUECKHUX KIacCU(HUKaTOpax.

WHTeHCH(bUKaLYs TIpoLiecca JpeHUPOBaHMS.

Knaccudukaryst anmaparoB A/ist CIYIIEHHsT ¥ OCBET/IEHUS TyJIbIT.

KoHCTpyKUust ¥ IPUHIUIT pabOTHI PaJiMabHOTO CTYCTUTEJIS C MepugepuyecKuM

npUBOZOM. [IOCTOMHCTBA M HEIOCTAaTKU CTYCTUTeNs; 00/1acTh IPUMeHeHHsI.
KoHCTpyKLMS ¥ IPUHLMI 1eMCTBUSL PajMa/IbHOrO CTYCTUTEIS C LieHTpalbHbIM
TIPUBO/IOM TSDKeJIOT0 Tura. JJoCTOMHCTBa U HeJOCTaTK!; 00/1aCTh MPUMEeHeHUs!.
KoncTpykiuss v npuHIun pabotsl cryctutesis SUPAFLO. ®@akTopsl, BAUSIONHE Ha
paboTy crycTurene.

I[MpakTrika npumenenus crycrureneli SUPAFLO Ha oboratutenbHbIX (pabpuKax.
CoBepleHCTBOBaHWe KOHCTPYKLIUM anmnaparToB /ISl CTYILeHHUs MMy JIbII.

CryliieHue B TOHKOM cjioe. KOHCTPYKIMSI ¥ IPUHLMI [1eMCTBUSI TOHKOCJIOWHOTO




CTpyKTypHBII
3/1eMeHT
KOMIIETEHLIUU

[Tnanupyemble pe3yJibTaTbl 00yUeHust

OueHOUHbIE CpejCTBa

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

OTCTOMHMKA. [IOCTOMHCTBA U HeJJOCTAaTKH; 00/1aCTb IPUMEeHeHUsI.

Knaccudukaiysi KOHCTPYKIMIA (GUILTPOB.

KoHCTpyKLKs ¥ IPUHLUT pabOThI IUCKOBOTO BaKyyM-puibTpa. JoCTOMHCTBA U
He/I0CTaTKH, 00/1aCTb TPUMEHEHUSI.

KoHCTpyKLHs ¥ IPUHLIUT pabOThI IUCKOBOTO BaKyyM-(pHU/IbTPa, 00/1aCTb IPUMEHeHUsI.
KoHCTpyKTHBHBIE 0COOEHHOCTH IMCKOBOTO BaKyyM-(huibTpa «Mactep».
KoHcTpyKiust ¥ npuHIun padotsl BakyyM-bunbTpa CERAMEC. [locTouMHCTBa U
HeI0CTaTKU UIbTPa, 00/1aCTh TPUMEHEHHSI.

KoHcTpyKIyst ¥ IpUHIUI paboThl 6apabaHHOr0 BaKyyM-(hUIbTPa C BHEILLIHEeH
(bunbTpytoieii MoBepxHOCTbI0. OCOOeHHOCTH KOHCTPYKIMU OapabaHHOTO BaKyyM-
(bunbTpa Co CXOASAIIMM T0JI0THOM. JJOCTOMHCTBA U HeAOCTaTKU (DUIBTPOB; 00/IaCTH UX
TIPUMEHEHUSI.

KoHCTpyKIUs: ¥ IPpUHIUI paboThl 6apabaHHOr0 BaKyyM-GUIbTPa C BHYTPeHHEH
¢bunbTpytoLel MOBepXHOCTHIO0. JlOCTOMHCTBA M HeIOCTaTKK (DUIbTPa; 00/1acTh
TIpUMeHeHUsl.

KOHCTPyKIIMS ¥ IPUHIIUT pabOThI JIEHTOYHOTO BakyyM-(uabTpa. JloCTOMHCTBA U
He/I0CTaTKH; 00/1aCTh PUMEHEeHMUS.

Knaccudukarus guabTp - peccos. [Tpuniun pabots! puabTp-npecca. JJOCTOMHCTBA U
He/I0CTaTKU (UIbTP-TIPeCCOB, 00/IaCTU WX TIPUMEHEeHUsI.

KOoHCTpyKIIMS ¥ IPUHIUT pab0OThl BEPTHUKa/ILHOTO (DUIbTP-TIpecca. [JoCTOMHCTBA U
He/I0CTaTKU (U/IbTP-TIPeCCOB, 00/IaCTU WX TIPUMEHEeHUsI.

YcrpoiictBo M paboTa CyIIMIOK C KWISIIUM C10eM. [IOCTOMHCTBAa W HeJOCTaTKH;
00/1aCTh TPUMEHEHHUSI.

YMmeTb

- YMETb pa3pabaTbIBaTh TIPOEKTHbBIE
MHHOBAI[MOHHBIE peIlIeHHs 10 TMepepaboTke
TBEPAbIX T0JIE3HbIX HCKOIAeMbIX,
BCTIOMOTaTe/IbHble  TIPOLIECCHI W TIPOLIeCCHI
TIPOM3BO/ICTBEHHOTO OOCTY)KMBaHHSI: BbIOMPATh

BK/TFOUasd

ITepeuenb mem 0151 N0020MOBKU K CeMUHAPCKOMY 3aHsimuio «ObecnbLiueaHue u

nbliey/iae/aueaHue Ha 0002amume/ibHbIX d)aﬁpukax»:

1. KoHCTpyKuUuH 0becrbuTUBaTes e,
2. ObecnbiBaHMe acOeCTOBBIX KOHIIEHTPATOB KakK METOZ, MOBBIIIEHHUs] UX KayeCTBa.
3. KoHCTpyKIMY IIMKJIOHOB U OaTaperdHbIX 1MKIOHOB JIJIsl MbL/IeY/IaB/IMBaHMSI.




CTpyKTypHBII

3/IeMeHT [Tnanupyemble pe3yJibTaTbl 00yUeHust OrieHOUHBIE CPeJCTBA
KOMITeTEeHLIUN
U PACCUATBHIBATHL TEXHOJIOTUUECKHEe CXeMbI 4. KOHCTPYKLIMU MOKPBIX TbL/IeY/IOBUTE/IeH
O6€3BO)KI/IBaHI/IH, o0eC/IbIIMBAHUS 5. Bap6OTa)KHLIe U TeHHbIe IIbI/IeY/IOBUTE/IN.
MUHEpATbHBIX TIPOAYKTOB, MbLICY/aBIHBAHHS 6. KoHCTpyKIUM TKaHeBBIX (PUIBTPOB [jisl TTbL/Iey/IaB/IUBaHMUSI.
7. KOHCTPYKIMU 3€PHUCTBIX U KOMOWHUPOBAHHBIX (DU/IBTPOB.
Ha  obOoraturesbHBIX  (habpUKaxX,  CXeMbl
6 6 8. KoHcTpyK1u# 371eKTpoUIbTPOB.
BOAOCHADAKEHUA Ha ODOTATUTEIbHBIX 9. CxeMbl IblIEY/IaB/IMBAHUS Ha 000raTUTE/ILHBIX (abpHKax.
habpukax, CXEMEI T'A/IpaB/IM4IeCcKoro 10. Bopn6a ¢ MelIbI0 Ha 000raTUTe/ILHBIX (padpHKax.
TPaHCTIOPTUPOBAHUS XBOCTOB OOOTall[eHUust |
rapaMeTpbl XBOCTOXPaHH/THII]
Brnazetsb - B/IajeThb HaBbIKAMU pa3pabOTKU TIPOEKTHBIX [TpakTueckoe 3afaHue K SK3aMeHal[IOHHOMY Ousnery:

VWHHOBALIMOHHBIX peIIeHni TI0 mepepaboTke
TBEPABbIX II0JIe3HBIX HCKOINAeMbIX, BK/IHOYas
BCIIOMOTaTe/IbHble  TPOLIeCChl U TPOLIeCCHI
TIPOU3BO/ICTBEHHOTO 00C/TY)KMBaHHUSI;

OCHOBHBIMH METOJMKdAMU 3KCIIEPUMEHTA/IBHOT'O

oripe/ie/IeHust Pa3/IMUHbIX rapamMeTpoB
TIPOL[eCCOB 00e3B0OKHUBaHUS,
TbI/Iey/IaB/TUBAHUS, BO/IOCHaO>KeHUs,
TU/IPaB/JIMUYeCKOr0  TPAHCIIOPTA,  HaBbIKAMH

00paboTKH TOJTyUeHHBbIX 3KCIePUMEHTaTbHbBIX
JIAHHBIX

- OCHOBHBIMH METOJWKAaMM pPa3pabOTKu
TPOEKTHBIX peleHui oT/le/ieHuN
00e3B0OKHBaHHUS Ha 000raTUTeIbHBIX (habpHKax

Orpe/ieITh HEOOXOAUMYIO TUIOIIA/L it cryiieHus 800 M>/4 MyJ/bIIbl C pa3KIKeHHeM
R=10. TInotHocte TBepaod ¢asbl 3100 Kr/mM’. YienbHas TPOM3BOAUTEILHOCTH TIO
tBepaoMy 0,25 T/M*-CyT.

PaccunrtaTh pasmMep MakCHMMaJ/IbHBIX 3epeH B3BeCH, yXOJAILMX B C/IUB OTCTOMHUKA, eC/IN
UX TU/paB/IMuecKas KpymHoCTh 1,1 MM/, a IZIOTHOCTS 3 T/CM®.

OrnpezesuTh NIPOLIEHT TBEPAOro B pasrpys3Ke CTyCTUTeJIs, eC/IU IUVIOTHOCTS eckos 1600
KI/CM°, a IJIOTHOCTE TBepZOo#H (asbl 4300 Kr/m>.

Omnpesenutb HeOOX0qUMYTO TUTOMA/AL Auist cryierus 1000 m3/u mymbnbl ripu XK:T=9:1.
[TnoTHOCTB TBepAoM da3sbl 2,9 T/M3. Y jenbHasi Harpy3ka 1o teepgomy 0,4 /M2 -u.
PaccunrtaTth TrHAPaBIMUYECKYI0 KPYIHOCTb 3epeH B3BeCH B YCJIOBUSAX CBOOOJHOTO
OCaXXZeHUs1 B BOJe, eC/id SKBUBAJEHTHBIM AMaMeTp ocakjarommxcs yactul 10 Mkwm, a
IJIOTHOCTh 4YacTulj 3,4 r/cm?>.

PaccuntaTh KpynmHOCTb MaKCUMa/IbHBIX YaCTHL], yXOASIUX B CJIMB OTCTOMHUKA, €C/IA UX
TU/paB/INUeCcKast KPyrmHOCThb 0,8 MM/C, a TVIOTHOCTb OCKAAIOIIUXCS YacThi] 3,5 T/m°,

He uenrtpudyruposanue noctynaer 360 M*/4 my/bIbl ¢ cogepykaHueM TBepaoro 18%.
[lnoTHOCTL TBepAOi (asel 4,1 r/cm®. OnpegenuTh 00beM BOJIbI, YXOAAILEH CO CIUBOM,




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3yJibTaTbl 00yUeHust OueHouHbIE Cpe/iCcTBa

KOMITeTeHLIUU
eCJIv CoJlepyKaHre TBeporo B reckax 55%. IloTepsiMu TBepPAOTo CO CTMBOM TpeHeOpeus.
PaccuuTaTh NJIOTHOCTH KeKa.

2. Heo6XoAuMO MPUTOTOBHUTH CYCIeH3H0 00beMoM 3 M’ C cofiepKaHHeM B Hell TBepZoro

25%. IlnoTHOCTL TBepaoi (asel 3800 Kr/m>®. PaccuuTaTh MJIOTHOCTH TAKOM CYCIIEH3HH,
MacCy HaBeCKH, 00eM BOJIbI.

[1CK-6.3

CriocoOHOCTh BBIOMPATh W PacCUMTHIBATh OCHOBHBbIE TE€XHOJIOTHYECKHe TMapameTpbl 3QQeKTUBHOTO M KOJIOTHUECKH 0e30TacHOTO TMPOM3BOZCTBA paboT 1o

Hepepa60TKe nu O6OF&1LL[€HI/IIO MHWHEPA/IBHOI'O ChIPbS Ha OCHOBE 3HaHUI TMPUHLIUIIOB MMPOEKTUPOBAHWA TEXHOJIOTUYECKUX CXEeM oboraTUTe/NILHOrO IMMPpOKN3BOACTBA
n BLIﬁOpa OCHOBHOI'O Y BCIIOMOTaTe/IbHOr0 000raTUTe/IbHOTO O60py,ZLOBaHI/IH

3HaTh

- OCHOBHBbIe TeXHOJIOTMYeCKUe IapameTphl

3¢ PeKTUBHOTO U IKOJIOTHUECKH Oe30T1acHOTO
MPOM3BO/ICTBA paboT 110 rnepepaboTke u
o0oraiieH’I0 MUHEPATbHOTO ChIPhS;

- TpPUHLMUIIBI  JIeWCTBUS, YCTPOWCTBO U
TeXHUYECKHe XapaKTepHUCTUKHW amrapaToB AJis

00€3B0KMBAHUS MHHEDAJIBHBIX  MMPOAYKTOB,

Mbl/1€YyJ/1aB/IMBAHUA nu AJIsA MmpoLeccoB

MMPON3BOACTBEHHOI'O 06CJ'Iy)KI/IBaHI/I$I

HLONUhAWN =

13.
14.

0.

[TpyMepHbIii NTepeueHb TEOPETUUECKHX BOIIPOCOB K 9K3aMeHY:

UTo Ha3bIBaeTCs MPOMBIILIEHHOM MbLIbIO?

OT Kakux (paKTOPOB 3aBUCHT TIOsIB/IEHHE TIBI/IM B paboumx roMerrneHusx hadpuk?
Ha3zoBuTe UCTOUHUKY 0Opa3oBaHMs MbLTH Ha OD.

[aiiTe XxapaKTepUCTUKY MePBUYHON U BTOPUUHOMU TBUIH.

Ha3zoBwuTe criocoObl MbIIey/IaB/IMBAHMUS U [JalTe WX KPATKYIO XapaKTePUCTHKY.
Urto Ttakoe KII/I neuteynoBuresisa?

C Kako# 1]e/1bl0 IpPUMEHSIeTCsT 00eCTbUIMBaHUE PY/Ibl U POAYKTOB 0OOTraIeHus?
Kakuie MeTo/ibl 06eCTbI/TMBaHMS IPUMEHSTIOTCS Ha (pabpukax?

CxeMa | MPUHIUN paboThI LIEHTPOOEXXHOTO 00eCIbITUBATE/IS.

B Kkakux ammaparax OCYIIeCTB/SIeTCSl yJ/aB/iuBaHUe TIbIM T0J [eHCTBUEM CHJIb
TSDKECTH?

. [aiiTe XxapaKTepUCTHUKY TbL1e0CaJUTebHBIX KaMep.
12.

B kakux anmapaTtax
LIEHTPOOEKHOM CHJTBI?
Yro Takoe (akTOp pasziesieHUs B LUKIOHe?
Ha3oBuTe TUIbI 1IMK/IOHOB.

OCYLIeCTB/ISIETCS  y/aBAWBaHWe TbUIM TOJ  JeHCTBUEM




CTpyKTypHBII
3/1eMeHT
KOMIIETEHLIUU

[Tnanupyemble pe3yJibTaTbl 00yUeHust

OueHOUHbIE CpejCTBa

15.
16.
17.
18.
19.

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

26.
27.
28.

29.
30.
31.
32.

33.

34.

35.
36.
37.
38.

M306pa3uTe KOHCTPYKTHUBHBIE CXeMbI TIPOMBIIL/IEHHBIX [JUK/IOHOB.

KoHcTpyKIiust 1 06/1aCTh TIpUMeHeHHs1 6aTapelHbIX 1IUK/IOHOB.

B yeM CyIITHOCTb MOKDOTO TIbL/Iey/IaB/IUBaHUS?

[TepeuniciuTe MPEUMYIIIECTBA ¥ HEIOCTaTKA MOKPOTO TTbI/Iey/IaB/TUBaHMSL.

[Mepeuriciure  criocobbl  MOKpDOro — MbUIEYJIABIMBaHUs, JaiTe WX  KPaTKYH
XapaKTepPUCTHUKY.

Ha3HaueHune cMauvBaTesieii P MOKPOM TIbUIeY/IaBMBaHUH.

[Top meficTBUEM KaKWX CHJT yJ/IaB/IMBAIOTCS YaCTHILIbI B MOKDBIX TTbI/IEYIOBUTEISIX ?

Cxema ¥ TIpUHLIUAIT PaboThI 1{eHTPOOeKHBIX CKPyOOepoB.

CxeMa | MPUHIMN paboThI arapaTtoB ¢ Tpyboit BeHTypw.

Cxema ¥ TIpUHLIUAIT Pab0Thl 6ApOOTaXKHBIX U TTEHHBIX TIbI/Iey/IaBUTe e,

CylU[HOCTh yJ/IaB/IMBAHUS MbUTA (QUIBTPYIOUUMH JIEMEHTaMH. YKa)KUTe TTPeUMYyIecTBa
Y HeJJOCTaTKH IpoLjecca (GUIbTPOBaHUS.

[MpuBeauTe KnaccubUKaIMIO pyKaBHBIX (DUTBTPOB.

[TpuBeauTe CXeMy PyKaBHOTO 3/1eMeHTa, TIOSICHUTE TIPUHLIUIT JeCTBUSI.

TpeboBaHus, TpeAbsBAsieMble K (UILTPOBA/JILHBIM TKaHAM. BUIbl M XapaKTepPUCTHKA
(ubTpOBa/IbHBIX TKaHeH!.

CriocoObI pereHeparvivi TKaHew.

[TpUHIMIT 3IeKTPUYECKON OUMCTKU ra3oB. [IpenmyliiiecTBa U HeZIOCTaTKU METOZA.
OO6mbsicHATe (PU3NUECKHe OCHOBBI METO/Ia 3/IEKTPUUECKOW OUHMCTKH ra3oB.

[TpuBeuTe KiaccudUKalyio 3/1eKTpOdUIbTPOB.

[IpuBesuTe ympoleHHble CXeMbl TPyOUuaToro u rjaacTUH4YaToro ¢unbTpoB. OObsCcHUTE
TIPUHLIUT pabOTHI.

OObsicHUTe BMSHUE 3JIEKTPUUECKUX CBOWCTB TbUIM Ha 3(QQeKTUBHOCTL paboTeI
3/1eKTpOUIbTpa.

Kaxkwue e1ié ¢akrops! BAUSIOT Ha 3¢ GeKTHBHOCTb PabOTHI 371eKTPOGHIBTPOB?

[aiiTe XapaKTepPUCTUKY pPa3/IMYHbIX CXeM IblIey/aBIUBaHusl.

O6s1acTh IpUMeHeHHUs Pa3/IMYHBIX CXeM TbUIeY/IaB/IMBaAHUS.

daKTOpBbI, OMpe/ie/ISTtoIMe BLIOOP CXeM TbUIeY/IaB/IMBaHUS.




CTpyKTypHBII

3/IeMeHT [TnaHupyemble pe3ybTaThl 00yUueHus OrneHouHbIe CpefCTBa
KOMIIETEHLIUU
39. [laiiTe XapaKTepUCTUKY BBITSDKHOMW, IPUTOYHOM 1 00111e00MeHHON BeHTUIISALIUH.
40. OxapakTepu3yiTe BpejHOe B/IMsIHUE [bUIeH Ha 30POBbe Ye/I0BeKa.
Ymets - pacCuuThHIBaTh OCHOBHbIE ITapaMeTpbl 3ajauu
TEXHOJIOTUH U 000TaTUTEeTEHOTO 1.Ha BakyyMm-(uIbTp MOCTYNAlOT MEeCKU CTYCTUTeNss C cofepkaHueM TBepgoro 50%,
000py/10BaHus; aHA/TM3UPOBATh YCTOMUMBOCTL | Harpy3ka 1o Teepgomy 18 1/4. Onpegenutb 00beM BOJpI, yJaisieMou ¢ GUIbTPaToOM, eCiu
TeXHOJIOTHUUYeCKOrO IpoLiecca U KaueCcTBO KeK (prUbTpa UMeeT BaKHOCTb 12%, a moTepu TBepAOro C (pUabTPaToOM COCTaB/stoOT 1,5%.
BBIIyCKaeMOM NIPOAYKLIUHY;
- BBIOMpaTh W PpaCCUMTHIBaTH HEOOXOAUMOE
06opyAoBaHus st o6e3BoxuBanus | 2- Ha mpecc-puasTp HOCTyr;aE'T CryLUeHHbIA POJYKT OTCTOHHHUKA C Cogepx(aHgIeM TBEPZ0ro
25% B kosmuectBe 80 m°/u. [InotHoCcTh TBepzoil (pasel paBHa 2600 kr/m°. PaccuuTaTh
MUYHepPa/IbHbIX TPOAYKTOB, Ibley/aBJIUBaHMUs,
obbem ¢wibTpaTa 1 00BeM BOJBI B Keke, ec/ii KeK cofepur 18% Bnaru. Ilotepsimu
I TIPOL{eCCOB TIPOM3BO/CTBEHHOIO
TBEp/Oro ¢ PUILTPAaTOM MpeHeOpeyb.
00C/Ty>KUBaHUS
Bnagets - MeTo/laMU pacuéra KaueCTBeHHO- | 3ajauu

KOJINUeCTBEHHOW U BO/IHO-II1JTaMOBOU CX€eM;

- MerojaMM  ODOCHOBAaHUSI ~ OCHOBHBIX
rapaMeTpOB U MeToAWKaMH  pacyera
TEXHOJIOTUUECKOT0 obopyioBaHus JUTST

BCIIOMOraTe/JIbHbIX IMMPO1jeCCOB

1. Ha crymenue nocrynaer 150 M*/4 mysibiisl ¢ cogepkaHueM TBepaoro 8%. II0THOCTE
TBepoi (asel 3000 Kr/m°. Paccuwrarh JUaMeTp CTYCTUTe/s, eC/Id yjeibHas TUIOIaLb
crymenvst 14,4 M*-u/T.

2. OnpenenuTh HEOOXOAUMYIO TUIOLIAb CTYIIEHUs, eC/I Pa3KIKeHHe UCXOJHOM IyJIbITbI
13, a pa3XwkeHHe CryleHHOro npogykra 2. CKOpocTb ocaxaeHUs yactul tBepzgoro 0,5
CM/MUH, a TIPOM3BOJUTE/IbLHOCTD CrycTuTess 1o TBepgomy 100 /4.

3. Ha crymenue nocrymaer 240 M*/4 my/iblibl ¢ cogepkanreM TBepzoro 10%. IInoTHoCT
TBepAoi ¢asbl 3,2 r/cm’. PaccuuraTh HEOOXOAUMYIO IUIOIIALbL CIYLIEHMs, eC/IU Y/e/IbHasl
oAb cryienus 0,28 M*cyT/T.




CTpyKTypHBII
3/1eMeHT [TnaHupyemble pe3ybTaThl 00yUueHus OneHouHBbIe CpejCTBa
KOMIIETEHLIUU

[1CK-6.4

CriocobHOCTh pa3pabaThiBaTh M peayn30BbIBATH MPOEKTHI TPOU3BOACTBA MPH MepepadoTKe MUHEepPasbHOTO M TeXHOTeHHOTO ChIPbs HAa OCHOBE COBPEMEHHOMW
METO/[0JIOTUM TIPOEKTUPOBaHMs, pacCUUThIBaTh IPOU3BOAWTENLHOCT U OIpeZe/sTh TapaMeTpbl 0bopyjoBaHusi oboratuTenbHbIX (abpuk, ¢hopmupoBaTh
reHepasIbHbIN I71aH ¥ KOMITIOHOBOYHbBIE pelieHust 000raThTenbHbIX habprk

3Hatb - COBpeMeHHbIe TIPOEeKThI TI0 TepepaboTke [TpyMepHbIii ITepeueHb TeOPeTUUeCKHUX BOIIPOCOB K IK3aMeHY:

MHUHEPA/IbHOTO W TEXHOT€HHOTO ChIpbSl U
1. BopocHabykeHHe ¥ BOJOOTBe/IeHe Ha 000raTUTe/TbHBIX (habpHKax.

CxeMbl BOZIoCHA0XXeHHsT 000raTUTEe/TbHBIX (abpuUK.

3. Yrto Takoe BogomnpoBoj? Kakue OCHOBHbIe COOPY>KeHUsI BXOJAT B COCTaB
BozioripoBoZiHOM ceTu? Kaccudukaliys BoAOIPOBOOB.

4. TlpuHIUIHaNbHAs CXeMa BoZoCHa0KeHHst oboratuTeibHOMN dhabprku. Kakumu ObIBatOT

cxeMbl BofjocHabkeHHst OD?

O6opoTHOe BoZioCHa0KeHHe 000raTUTe/bHBIX (habprK

Ha kakue Hyx bl pacxoayetcs Bojga Ha OP? Yto Takoe cBexkas TeXHAUYeCKas Boja U

obopoTHast Bofia?

7. VicTOuHMKM BOZOCHA0KeHHs U BO/[03a00PHBIE COOPY>KeHHs (C TprMepaMu).

8. HasHaueHue BOIOHANIOPHOM OAIlIHK B CUCTEMe BOZOCHAOKeHUs?

9. Uro Takoe Hapy>XHasl U BHYTPEeHHSIS1 BOJOIIPOBOHAs CeTh?

10. KosbLieBble ¥ TYIIMKOBBIE BOJOIIPOBOJHBIE CeTU. [JOCTOMHCTBA U HeJOCTAaTKHA CXeMBI,
00/1aCTH UX TIPUMEHEeHUSI.

11. Yrto Takoe ruzipaBJuueCKUN YKIOH?

12. Kakast Touka BOZOMPOBOJHOW CEeTH Ha3bIBAeTCS AUKTYHOLIEN?

13. Kakue TpyObl MPUMEHSIIOTCS /I/1s1 BOZOIIPOBO/IHBIX CeTel U Kakve TpeOOBaHUsl K HUM
TIpeIbsBIIAIOT?

14. YTto Ha3bIBaeTCs rUpaB/JIdueCKUM TPaHCIOPTOM? [JOCTOMHCTBA Y HEeJJOCTaTK!
I'M/IpaB/IMYeCcKOro TpaHCIopTa.

15. UTo TaKkoe KpUTHMYeCKasi CKOPOCTb MOTOKA M OT Yero OHa 3aBUCHUT?

METO0J/IOTUIO UX TIPOEKTHUPOBAHUS;

N

- MeTOJWKHM pacyeTa IPOU3BOJUTENEHOCTH
oboratutenbHOM (abpUKU U OTHE/BHBIX ee
1IeXO0B;

v

- MeTOJWKH  ONpeZieJieHUs]  TlapaMeTpPOB
obopy/ioBaHuUsS JJIst BCTIOMOTaTe/TbHbIX
TIPOL[eCCOB Ha 000raTUTeMbHBIX (pabpHrKax

o




CTpyKTypHBII
3/1eMeHT
KOMIIETEHLIUU

[Tnanupyemble pe3yJibTaTbl 00yUeHust

OueHOUHbIE CpejCTBa

16.

17.

18.

19.

20.
21.

22.
23.

24.
25.
26.
27.

CaMoOTeuHbIl TMIPOTPAHCIIOPT: B KAKUX C/Iyvasix IPUMEHSIeTCs, KaKie COOpY>KeHHsI
BXOJAT B ero COCTaB?

HaropHblii rIpOTPaHCIIOPT: B KAKUX C/Tyvasix PUMEHSIETCS, KaKue COOPY>KeHHsI BXOJSAT
B ero cocTas?

XBOCTOBOE XO35IMCTBO oObOoratutenbHBIX (PaOpPWK: Ha3HaueHHe, COCTaB COOPY>KeHHUH,
9KCILTyaTalusl.

Turbl xBocToxpanwuil. Kakue ¢hakTopbl Orpe/iesisitoT BbIOOP IJIOIIAIKK TIO,
XOCTOXpaHWuLLe?

Kakue coopyskeHusi BXOJST B COCTaB XBOCTOBOTro xo3sificTBa O®d, ux Ha3HaueHue?

Uro Takoe Hacoc? YTo Takoe Harop U rnogava Hacoca? Kakue rpespaltjeHus: SHepruu
TIPOUCXOAT MpU paboTte Hacoca?

KoHCTpyKUWs ¥ IPUHLIMT [IeMCTBUS LeHTPOOEXKHOT0 Hacoca (yMeTh 3apHCOBHIBATH).
['pyHTOBbIe 1 TIeCKOBbIe HaCOChl. B ueM ux oT/iMuMe OT LeHTPOOEeKHBIX HAaCOCOB,
paboTaroIMx Ha YMCTOM Boge?

Kakue ucxoHble JaHHbIe HeOOXOUMBI [I/Isl pacueTa TMpaBIMueckoro TpaHCcropTa?
Metoguka pacueTa rufipaB/IM4ecKoro TpaHCIopTa.

Yro Ha3bIBaeTcsi TpeOyeMbIM CBOOOAHBIM HaTllOPOM, U3 Yero OH CKJIa/IbIBaeTCs ?

Kak omnpe/iesisieTcst pacueTHasi BbICOTa BOJIOHATIOPHOM OariHu?

YMmeTb

- pa3pabaTbiBaTh U PpeaTM30BbIBATH TTPOEKTHI
MIPOU3BO/ICTBA TI0 TiepepaboTKe MUHEepasbHOTO
CbIpbSi  HAa  OCHOBE
COBPEMEHHOW MeTO/I0/IOTHUH TTPOeKTUPOBaHNS;

n TeXHOI'€HHOI'O

3ajiava:;

Ha ¢unsTpoBanue mnoctynaer 250 M*/u CyCHeHsWM C COfep)KaHWeM TBepioro 58%.
[TnotHOCTL TBEpOW (asbl 4000 kr/m®. Paccunrtath MaTepHaibHbIM GaaHC Mporjecca, eciiu
BJI@XHOCTh Keka 10%. IloTepsimu TBepzoro c duiabTpaToM MpeHebpeub. OmnpeznenvuTh

- paCcCUMTBLIBATH  TIPOU3BOJUTENLHOCT U | HEOGXOAMMYHO TUIOIA b GUIbTpoBanws, eciu q =200 Kr/m*-u,
orpeZiesisiTb  TIapaMeTphel  000pyZOBaHUS /st
TIPOIIECCOB 00e3BOKHUBaHUS,
TIblIey/IaB/IUBaHUS, BO3/1yXOCHa0XeHUs],
BO/I0CHA0OXKeHWMs], TU/IPaB/IAYeCKOro




CTpyKTypHBII

3/1eMEeHT [Tnanupyemble pe3yJibTaTbl 00yUeHust OreHOYHBIE Cpe/iCTBa
KOMITEeTeHLUU
TPaHCIIOpTa
Bnagetsb - TIpUHLMIaMU (OPMUPOBaHUSI TeHepalbHOI0 Ilepeuennb Tem pedeparToB:

IVlaHA W KOMITIOHOBOYHBIMH  peIleHUsMHU
oboraturenbHbIX (abpuK;
- OCHOBaMH COBPEMEHHBIX  METO/IOB

MTPOEKTHPOBAHUSI 000TaTUTeTBHBIX (abpHK

1. TIpUHIUTIBI IPOEKTUPOBAHUS FeHepabHOTO TI/IaHa.
2. CocTaB ¥ CTpyKTypa oboratutenbHOM GabpUKu.
3. TIpoeKTHO-KOMITOHOBOYHBIE PEIleHHs BCIIOMOTaTe/IbHBIX I1EX0B.

[ICK-6.5 TOTOBHOCTBIO TIPUMEHSITh COBpeMeHHble HH(OPMALMOHHbIE TEXHOJOTHWH, ABTOMATU3WPOBAaHHbBIE CHCTEMbI TIPOEKTHPOBAaHHS 000raTHUTe/bHBIX

TIPOM3BO/CTB
3Hatb - IPUHLMIBI aBTOMAaTH3aLN 3ajauu:
TIPOM3BO/CTBEHHBIX IPOLIECCOB;
- pa60Ty1/Ipe['yf[Hp()BKy OGOPYAOBBHI/IH. 1.B CyCIi€eH3UH COAEPXKHUTCA 35% TBepAoro. ITnoTHOCTB TBepﬂOfI (ba3bl 3,8 /M3,
PaccuuTaTh IUIOTHOCTH CYCII€H3WM, MAacCy HaBeCKW s npurotossienuss 330 M® Takoi
CyCrieH3uH, 00beM BOJIbI.
2. IlpuroroButh 2 J1 MyJ/bIbl NIPU COAEP)KaHUU TBepAOro B Iyiblle 45% ¥ IJIOTHOCTU
TBepaoi (asel 4200 kr/m’. PaccuMTaTh MacCcy HaBeCKH, 06beM BOJAbl M IJIOTHOCTb
TI0JTyYeHHOM ITyJIbITbI
3. B paguanbHeIi cryctureb noctymnaer 400 M*/4 My/bIibl ¢ CofiepKaHueM TBepaoro 8%.
IlnoTHOCTEL TBepAoit (asbl 3200 kr/m®. CojeprkaHue TBEpAOro B reckax 55%. PaccumTath
06beMm c/rBa U TVIOTHOCTH TMecKoB. [loTepsiMu TBepAoro rnpeHebpeysb.
YMmetb - 3a71aBaTh HEOOXOAMIMbIe TIapAMETPhI 3ajauu:




CTpyKTypHBII

371eMeHT [Tnanupyemble pe3yJibTaTbl 00yUeHust OueHouHbIE Cpe/iCcTBa
KOMITeTeHLIUU
TeXHOJIOTUYeCKOro MpoLiecca; 1. B paguanbHblii cryctuTens noctynaer 400 M*/4 mysiblibl C cofiepKaHueM TBepAoro 8%.
- paboTaTh B MPOrpaMMHBIX KOMIUIEKCAX [lnotHOCTL TBepAoi (asel 3200 kr/m®. CopepskaHue TBEPAOro B meckax 55%. PaccuuraTh
Autocad u Kommnac; 00BeM C/11Ba U IJIOTHOCTH 1MeCKOB. [ToTepsivi TBep10ro rpeHeOpeyb.
- o6pabaTbIBaTh pe3y/bTaThbl IKCIIepuMeHToB U | 2.Ha crymenue noctynaer 500 M*/4 my/ibibl C paskikeHWeM paBHbIM 3. [II0THOCTB
aHa/iM30B paboThl habpUKH. tBepoi (asel 2800 kr/m’. Beixos cryijeHHoro mpogykra 90%, cofepkaHue TBEpZOro B
CryieHHOM npojaykre 63%. Paccuntath 00beM C/vBa, 00beM BO/IbI, YXO/SIIEH C TIeCKaMHy,
IIJIOTHOCTB CTYLL[EHHOT0 TIPOJyKTa, MacCy BJIa’KHbIX I1ECKOB.
3. Ha cryieHue mocTymnaer myJ/ibiia ¢ IJI0THOCTBIO TBepAoi ¢asel 3800 Kr/M> B Ko/mnuecTBe
150 T/u (cyxast Macca). Pa3kikeHre cycrnieH3uu 5. Paccuntats 06beM BOJBI, yZa/isgeMou B
cB; 00BeM BOJBI, YXOZMIIEH C TecKaMW, eC/M ITUIOTHOCTb CTYL[eHHOTO TPOJYKTa
1900 kr/m’.
Bnagets - OCHOBHOM T€DMHHOJIOTHEN KypCa; BapuaHTbI KOHTPO/ILHOHN PaboThI o pa3jeny «O0e3BoXKHBaHNe MPOYKTOB

- HaBbIKaM{ PabOThI B TIPOTPaMMHBIX
KOMIL/IeKCaXx;

- MeTO/IaMH1 TIPOEKTHPOBaHUsI 060PYI0BaHUS
JI7Is1 BCTIOMOTaTe/IbHBIX MPOLIeCCOB.

oOoraieHus»
Bapwuant 1

1. Tlepeuncnure BUABI BlAarM W YKa)KUTE TIOPSIOK HACBIIMIEHWS BIarod abCOJIIOTHO
CyXOro Marepuara.

2. PackpoiiTe BaUsSHME KPYITHOCTM W (OPMBI UaCTHI[ Ha BJIaroy/IepP>KUBAIOIIYIO
CIOCOOHOCTH MPOAYKTOB 00OTalleHusI.

3.  OnummTe mporjecc 06e3BoKKMBaHUSI B OyHKepaX. YKaKuTe 00/1acTh MPUMEHEHUs
TpOLIeCca; Kakas Bjiara y/jaiseTcs U3 MaTepuara.

4. TlpuBeaUTe KOHCTPYKIMIO W TIPUHIMIT  pabOThI
[TepeuncUTe JOCTOMHCTBA M HEJOCTATKA KOHCTPYKLIUH.

JUCKOBOTO BaKyyM-(puibTpa.

BapuanT 2

1. JlaliTe XapakKTepUCTHKY aficopbupoBaHHOM Bjard. Ha Kakue BUIBI OHA MOZpa3ensieTcs




CTpyKTypHBII
3/1eMeHT
KOMITEeTeHLIUU

[Tnanupyemble pe3yJibTaTbl 00yUeHust

OueHOUHbIE CpejCTBa

)
2. Packpoiite BiusiHMe (PU3MKO-XMMHUUECKOTO COCTOSIHUSI TOBEPXHOCTH TBEpZAOro Ha
BJIaroy/Iep>KUBAIOIIYI0 CTIOCOOHOCTH MPOAYKTOB 0OOTralljeHusl.
3. Onmmmre mporjecc 00e3BOXKMBaHWSI Ha TIPOXOTaX. YKaKuTe 00/1acTh TNPUMEHEHHs!
Triporiecca; Kakasi Bjara yassieTcsi U3 Matepuara.
4. TlpuBeauTe KOHCTPYKUWIO U TPUHLMIT pabOThl pafiuasbHOTO CTYCTUTENS C
L[eHTpa/IbHbIM TIPUBO/IOM. [lepeuniciiTe JOCTOMHCTBA U HeOCTATKA KOHCTPYKLIMU.




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

[TpomeskyTouHasi aTTecTarys 1Mo AucHuruinHe «O0e3Bo)KMBaHKE MPOAYKTOB 00OOraleHus»
BK/IIOUAeT  TeOopeTHYecKue  BOMPOChl,  [03BOJISIIOIIME  OLIEHWTh  YPOBEHb  YCBOEHUS
00yUaroIUMUCS 3HAaHUM, U TIPAKTUUYeCKHe 3aflaHusl, BBISBIISIOLNIHE CTerleHb COPMUPOBAaHHOCTH
yMeHUM U Ba/leHuH, MPOBOUTCS B opMe SK3aMeHa.

OK3aMeH MO0 JaHHOM JUCLMIUIMHE MPOBOJUTCS B YCTHOW (pOpMe MO 3K3aMeHal[MOHHBIM
Ouneram, KaXIblii M3 KOTOPBIX BK/IHOUaeT 2 TeOPeTHUeCKHMX BOIPOCAa M OJHO TMPaKTHUeCKoe
3a/jaHue.

IToka3zarenu u KPUTEPHUH OLI€CHUBAHHUA 3K3dMEHA:

— Ha OLIEHKY «OT/IHYHO» (5 0a/uioB) — 00yUarOMIMIiCS AeMOHCTPUPYET BBICOKHI YPOBEHb
C(pOpMUPOBAHHOCTH KOMIIETEHL|MI, BCECTOPOHHee, CUCTeMaTHueckoe U TIyOOKoe 3HaHUe
yueGHOro Marepuana, CBOOOZHO BBINOJHSET IpaKTHUeCcKHe 3a/jaHus, CBOOOJHO omepupyer
3HaHWSIMH, YMEHHUSIMY, TIPUMEHsIeT UX B CUTYaLMsIX MOBBILIEHHOM CJI0KHOCTH.

— Ha OLIeHKy «xopomo» (4 Oanma) — oOyvaroImuics [eMOHCTPUPYeT CPeJHHW ypOBEeHb
c(OPMHPOBAHHOCTH KOMIIETEHL[MI: OCHOBHbIe 3HAHHWS, YMEHUsT OCBOEHbI, HO J[OMYCKarTCs
He3HauuTe/lbHble OIIMOKY, HeTOYHOCTH, 3aTpyJHEeHHs TPU aHAJUTUYeCKUX Oreparysx,
repeHoce 3HaHUU U yMEeHUW Ha HOBble, HeCTaHJapTHbIe CUTYaLWH.

— Ha OLIEHKY «YAOBJIETBOPUTENbHO» (3 0Oanma) — oOydYarol[uiics [1eMOHCTpUpPYeT
TOPOTOBBIM ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUI: B XO/ie KOHTPOJIbHBIX MEePOIIPUSITUMA
JIOTTyCKAIOTCsI OLIMOKU, TIPOSIB/ISIETCSI OTCYTCTBHE OTAEIbHBIX 3HAHWM, yMEHHWH, HaBBIKOB,
00yuaroIUiACS WCIBITHIBAET 3HAUMTE/IbHbIE 3aTPYJHEHUs IPU OINMEpUPOBAaHUM 3HAHUSMHU U
YMEHUSIMU TIPU UX TIePeHOCe Ha HOBble CUTYyal[uu.

— Ha OLIeHKY «HeYyAOB/IeTBOPUTEIbHO» (2 Oama) — oOyuaromuics [1eMOHCTPUpPYeT
3HaHusA He OGomee 20% TeopeTHUECKOTO MaTepuasa, AOIyCKaeT CYIleCTBeHHbIe OIIMOKH, He
MO>KeT T0Ka3aTh UHTe/IeKTyaslbHble HaBbIKU pellleHus IPOCThIX 3a/au.

— Ha OLIEHKY «HEeYy/J0BJIETBOPUTENbHO» (1 0ann) — obyuaromuiics He MOXKET ToKa3aTb
3HAaHWsI Ha YPOBHE BOCIPOM3BeleHUS] W O00BbsicHeHUs1 WH(OpMAI[UM, He MO’KeT II0Ka3aTh
VHTeJI/IeKTya/TbHble HaBLIKK PellleHHs] MPOCThIX 3a/jau.



ITpunoxenue 3

MemooduuecKue pekomeHOayuu no 8bINO/AHEHUIO U 3aujume 1ab0pamopHbix pabom

JlabopaTopHasi paboTa Tpe[CTaB/sieTCs] B BUZe TIOSCHUTENbHON 3amMCcKU. B 3ammcke 10
K0l paboTe yka3bIBaeTCs: Ha3BaHWe, Iie/b, TMOPSJOK BBITIONIHEHUS PabOThI C PUCYHKOM
yCTaHOBKHM (eC/I¥ OH TpUBe/ieH B J1ab0paTOpPHOM MPaKTHUKyMe WK ero HeoOXOAUMO BBITTOJIHUTD
10 3a/JjaHHI0), OCHOBHBIE pe3y/bTaThl M MX 00paboTKa, IMOJyyeHHbIE 3aBUCHMOCTH, BBIBOABI.
BbIBOJ, COCOTOMT M3 ABYX OCHOBHBIX YacTell - KOHCTATal[Usi IOJIyUeHHbIX pe3y/bTaTOB U
aHa/IMTHYeCcKas yacTh.

IIpu noaroToBkKe paboThl CeLyeT TMOMHUTh, UTO OHAa He /I0JDKHA BBITIOJMHSATHCS TOJIBKO TI0
OJJHOMY HWCTOUHWKY U He [JO/DKHAa ObITh Komuel KHUr wumu crartedi. CoOpaHHBIA MO Teme
MaTepuan J0/KeH ObITh CHCTeMaTHU3HUPOBaH U 0000IIIeH.

[MosicHuTenbHasi 3aryCcKa BBITIOMHSAETCS Ha JucTtax ¢opmata A4 C OHOM CTOPOHBI JIUCTA.
Bo3MmoskHO odopmieHre paboT B 00IIMX TeTpa/six. 3aBUCUMOCTU B 3TOM C/Iy4ae BBITIOJTHSIFOTCS
Ha MWIJTUMETPOBOM Oymare.

ITpu Habope TekcTa HeOOXOAUMO TPHAEP>KUBATHCS C/IeAYIOIIUX TPeOOBAaHMUIA: TT0/IsSI CBepXY U
cHu3y 1o 20 mm, cneBa — 20 mm, cripaBa — 10 mym; wpudT Arial um Times New Roman pasmepa
12 MyHKTOB, MeKCTPOUHBIN UHTEPBAJI — MOYTOPHBIM, ab3a1fHblid oTcTym 10 MM.

3amuTa paboThl OCYIIECTB/SIeTCS TIOC/Ie TIPOBEPKH ee TIpero/iaBaresieM, MPOXOJUT BO BpeMsi
7nabopaTOPHBIX 3aHATUM WIM KOHCYy/IbTalMd. 3amjuTa paboTbl MOXKeT OCYIIeCTBISTbCS
VH/IUBHU/yalbHO WM OpUrazioi, KOTOPOH BBITIOMHSIACH paboTa.

CTygeHT [O/DKeH TOJATOTOBUTh MAOKIaL Ha 2 — 3 MHUHYTHI M OTBETHUTb Ha BOMPOCHI
Tipero/iaBaTeJisi.



	Примерный перечень теоретических вопросов к экзамену:
	- процессы производственного обслуживания обогатительных фабрик (водоснабжение, воздухоснабжение)
	- принципы действия, устройство и технические характеристики аппаратов для обезвоживания минеральных продуктов, пылеулавливания и для процессов производственного обслуживания
	- выбирать и рассчитывать необходимое оборудования для обезвоживания минеральных продуктов, пылеулавливания, для процессов производственного обслуживания
	- методами обоснования основных параметров и методиками расчета технологического оборудования для вспомогательных процессов
	- методики определения параметров оборудования для вспомогательных процессов на обогатительных фабриках
	- рассчитывать производительность и определять параметры оборудования для процессов обезвоживания, пылеулавливания, воздухоснабжения, водоснабжения, гидравлического транспорта
	- основами современных методов проектирования обогатительных фабрик
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	Методические рекомендации по выполнению и защите лабораторных работ



