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1.I1ei1 ocBOEHUSA AUCLUIIIUHBI

Ieasmu oCBOEHUsI JUCLUTUIMHBI «['paBUTAI[MOHHBIA METOJ, 00OTall[eHUs» SBJISeTCS:
pa3BUTHUE y CTYZEHTOB JIMYHOCTHBIX KauecTB, a Takke (hopMUpOBaHHe MPOodeCcCUOHATbHBIX
KOMIleTeHIIM B cooTBeTcTBUM C TpeboBaHusmu ®I'OC BO mno cnemmanbHoctr 21.05.04
I'opHoe zgesno (Ob6oraiiieHue T0/1e3HBIX UCKOTIAeMBbIX).

2. MecTo AMCHMIUIMHBI B CTPYKTYpe 00pa30oBaTe/IbHO#M MPOrpaMMbl MOATOTOBKHU
CrerHa/mcTa

MucnunnvHa «I'paBUTALMOHHBIA MeTo[, oboraijeHrs» BXOJUT B BApUATUBHYIO UacThb
6s10ka 1 obpa3oBare/ibHOM MPOrpamMMBI.

[ns  wW3ydeHWss  AWCLUIUIMHBI ~ HEOOXOAWMBbI  3HaHUSI  (YMEHUs,  BJIafieHus)
chopMupOBaHHble B pe3y/bTaTe U3ydeHUs JUCUUINIMH: «Pusnka», «[IpukiagHas
MexaHWKa», «['mapomexaHuka», «OOoraijeHre TIOe3HBIX HCKOIAeMbIX», «/IpobseHue,
H“3Me/lbUeHUe U rpoxoueHure», « PUusnueckrue MeTobl U3yueHUs 10J1e3HbIX UCKOTIaeMbIX».

3HaHusi (yMeHUs, B/a/leHus), TOJydeHHble TMPU M3yUueHUW J[aHHOM [JUCLUIUIMHBI,
OyayT HeoOXOAWMBI [Jjisi W3yueHusi OUCHUIUIMH «TexHomorus oboraijeHus: T10Jie3HbIX
HCKOTIaeMbIx», «BcromorarenbHble mpolecchl», «I[IpoekTrpoBaHHe 000TaTUTETbHBIX
babpuk», «MccienoBaHue pysA Ha 0060TaTUMOCTB», TIPU TIPOXOXKAEHHUU TMPOU3BO/ICTBEHHO-
NpeAUIJIOMHOM MPaKTHUKU, TPY Cjlade TOCy/JapCTBEHHOIO 5K3aMeHa, TPU BBIMOJHEHWH U
3all[UTe BBITyCKHOW KBa/TM(DPUKAITMOHHOM pabOThI.

3. Kommnerennuu oOyuaromjerocsi, ¢opmupyemble B pe3yjbTaTe OCBOeHUS
AMCLMIUIAHBI U IVIAHUPYyeMble pe3y/bTaThl 00yJeHust

B pesy/ibrate OCBOEHHS OUCLMIUIMHBI «[ DAaBUTAIMOHHBIA MeTOZ O00OrarieHus»
oOyuaroluiics 1o/pKeH 00/1a1aTh C/IeAYIOIMUMA KOMIIETeHLIUSMMU:

CTpyKTypHBI
3/1eMeHT [TnaHupyemble pe3y/ibTaThl 00y4eHuUs
KOMIIeTeHIUU

IK-5

['OTOBHOCTH [1eMOHCTPHUPOBaTh HABBIKM Pa3pabOTKU IJIAHOB MEPOTIPUATHI T10 CHW)KEHUIO
TeXHOTeHHOM Harpy3ku TPOM3BO/ICTBA HAa OKPY)KAlOIIyI Cpefy TIpU SKCILUTyaTal[MOHHOMN
pa3Besike, A00blue U TiepepabOTKe TBepPAbIX T0/Ie3HBIX MCKOTMAeMbIX, a TakXke TIpu
CTPOUTEJILCTBE M IKCIUTyaTal[|H MO/I3eMHBIX 00bEKTOB

3Hamb: - MEpPONPUSATHS TI0 CH)KEHUIO TeXHOTeHHOM Harpy3Ky MpOU3BO/CTBA
Ha OKPY>Kalollyr0 Cpefy TpU 3KCITyaTal[MOHHOM pa3Befike, 100bIye
1 riepepabOTKe TBepAbIX TO/E3HbIX MCKOTIAeMbIX, a TaKXe TIpU
CTPOUTE/BbCTBE U IKCIUTyaTalliy TOA3eMHBIX 00BHEKTOB

Ymemn: - pa3pabaThiBaTh T/IaHBI MEPOTIPUSTHN T0 CHWKEHUI0 TeXHOTeHHOU
Harpy3ku TIpOM3BOZCTBA HAa  OKPY)KalolLlyl0  cpely  TIpu
JKCTUTyaTal[MOHHOW pa3Befike, 00bUe ¥ 1epepabOTKe TBepAbIX
TOJIe3HBIX  HCKOTIaeéMbIX, a TakkKe TIPU CTPOUTENbCTBE WU
9KCTTyaTal|y M0/[3eMHBIX 00bEKTOB

Bnademb: - HaBbIKAMH pa3pabOTK{ TUIAHOB MEPOIIPUSTHH 10 CHI)KEHHIO
TeXHOTeHHOM Harpy3Ky MPOW3BOZCTBA Ha OKPY’KalOIIYIO Cpefy MpH
9KCITyaTal[MOHHOW pa3Befike, A00bIUue U TIepepaboTKe TBEP/bIX
MOJIE3HBIX  WCKOMAeMbIX, a Takke TIPU CTPOUTE/NbCTBE U
9KCITyaTal||M MO/[3eMHBIX 00bEKTOB




IK-12

['oTOBHOCTE OIEpaTWBHO YCTPaHATh HapyLIeHWs TMPOU3BOJCTBEHHBIX IIPOLIECCOB, BeCTH
TIePBUYHBIN yUeT BBITIO/IHSIEMbIX Pab0T, aHaIM3UPOBATh OTlePATHBHbBIE U TEeKYILKe TI0Ka3aTeln
TPOU3BO/ICTBA, OOOCHOBBIBATH TIPEJJIO’KEHUST 110 COBEPLIEHCTBOBAHWIO —OpraHU3alid
MIPOM3BO/CTBA

3Hamb: - BO3MOXXHbI€ HapYII€HW IMTPONU3BOACTBEHHBIX ITPOLIECCOB;
- OMepaTUBHbIE U TEKYIIHE TTOKA3aTe/IU IPOU3BOACTBA;
- HallpaBJIEHW COBEPIIEHCTBOBAHKWS OPraHW3dlJMX IMPOU3BOACTBA

Ymemb: - BeCTH MMePBUUHBIN yUeT BBIMO/IHSIEMBIX paboT;
- aHa/M3MpOBaTh  OMepaTWBHble W  TeKylUe  TlOKa3aTe/u
TIPOM3BO/ICTBA,

- 00OCHOBBIBaTH  TIPEJJIOKEHUSI [0  COBEPILIEHCTBOBAHUIO
OpraHu3aliy MPOU3BO/ICTBA

Bnademb: - HaBbIKaMM TMPUHATHSA pELIeHWM M0 yCTPaHEHUIO BO3MOXXKHBIX
HapylleHUI NPOM3BO/ICTBEHHBIX MIPOLIECCOB;

- HaBbIKaMU BeJleHHs TIepBUUHOTO yueTa BITIO/IHEeMbIX paboT;

- MeTOJMKaMH OIlpeJie/ieHHs] ONepaTUBHbIX U TEKYILMX IOKa3aTesei
TIPOW3BO/ICTBA;

- HaBbIKaMU OOOCHOBAHUSI TIPEJJIOYKEHHH T0 COBEPIIeHCTBOBAHHUIO
OpraHu3aluu

IK-19

I'oToBHOCTH K pa3paboTKe IMPOEKTHBIX WHHOBALMOHHBIX pelLleHUH 10 KCITyaTaljMOHHON
pa3Beaike, n100bIye, repepabOTKe TBepAbIX II0JIE3HbIX HCKOMAeMbIX, CTPOWTENbCTBY U
9KCITyaTaluy Mo/j3eMHbIX 00BeKTOB

3Hamb: - TeopeTHYeCKHe OCHOBBI TPABUTAIIMIOHHOTO MeTO/la 00OTall|eHuST;
- COBpeMeHHbIe IPaBUTALIMOHHBIE MPOLeCChl 00oralljeHHst TBePbIX
TI0JIe3HBIX UCKOTIAEMBIX B Pa3/IMUHBIX CPe/ax;

- 06/1aCTH TIpUMeHeHUsT KaKJor0 U3 TPaBUTAL[MOHHBIX MPOLIECCOB U
MPAKTHKY TPABUTAI[MOHHOTO 00OTaIeH s pa3/IMYHbIX BUJIOB
MHHepaJ/IbHOTO ChIPbS;

- OCHOBHOe 000py/I0BaHue Jis1 Ka’KAOTO IPaBUTAJMOHHOTO
Tnipoliecce, ero yCTPOMCTBO, PeryJUpOBKY, ZOCTOMHCTBA U
He/IOCTaTKH, MPOU3BOAUTENeH 000pYI0BaHUS

Ymemn: - paspabaTbiBaTh TPOEKTHble WHHOBAIL[MOHHBIE DeIlIeHUsl TI0
repepabOTKe TBEPABIX TO/Ie3HbIX UCKOTIAeMbIX, BK/IIOUasi POEKTHBIE
pellleHWss 10  TPaBUTALMOHHOMY  OOOTallleHHWI0  TI0JIe3HBIX
HCKOTIaeMbIX;

- BbIOMpaTh ¥  PACCUUTHIBATL  TEXHOJIOTUYECKWE  CXeMbl
IPaBUTALIMOHHOTO 0OOTaITleHuUsT

- PaCCUMTBLIBATb CKOPOCTH JIBWKEHUs TeJl B Cpefiax;

- ompefensTh 11e1eco00pa3HOCTh  WCIOIB30BAaHUS — Pa3/IUUHBIX
rPaBUTALIMOHHBIX TIPOLIECCOB /71 KOHKPETHBIX YC/IOBUIA;

- aHa/IM3UPOBaTh 3(hHEeKTUBHOCTL PabOTHI aNapaToOB M MPOIECCOB

Baademb: - HaBbIKaMU pa3pabOTKKM TPOEKTHBIX WHHOBAIL[UOHHBIX PELIeHUH M0
rnepepabOTKe  TBEPABIX  TIOJIE3HBIX  MCKOTAeMbIX,  BKJ/IHOUast
rpaBUTAL[IOHHOE oOoraIreHue;

- OCHOBHBIMH METOJUKAaMH 3KCIIEPUMEHTA/ILHOTO OTIpe/|eIeHUsT




rapaMeTpPOB pa3/IMYHbIX TPABUTAI[MOHHBIX MPOIECCOB U MapaMepTOB
o0opy/ioBaHUSI  [yIA  TPABUTALIMOHHBIX  TIPOLIECCOB, HABBIKAMU
00pabOoTKM TIOTyYeHHBIX 3KCIIEPUMEHTATBHBIX JJAHHBIX

- OCHOBHBIMM METOAMKAaMHM Ppa3pabOTKU TIPOEKTHBIX pelleHni
OT/JieJIeHW TPAaBUTAIIMOHHOTO oOOoramieHusi Ha 000raTHUTe/bHBIX
(habpukax

[ICK-6.4

CriocobHOCTh pa3pabaThiBaTh W peanv30BbIBATH MPOEKThI TTPOU3BO/CTBA MPHU MepepaboTKe
MHUHEPA/IbHOTO U TEXHOTEHHOTO ChIpbsi HAa OCHOBE COBDPEMEHHOW METOZOJIOTHH
MIPOEKTUPOBAHMUS, pPaCCUMTHIBAaTh  IPOM3BOJAWUTE/NILHOCTE WM OMpeeNsTh  TlapaMeTpbl
obopyzmoBanusi  oboraTuTe/nbHBIX  (abpuK, GOpMHUPOBATh TeHepalbHbI IUIaH U
KOMIIOHOBOYHBIE pellieHust 000raTUTeIbHbIX (habpuK

3Hamb: - COBpeMeHHble TIPOEKThI TIO TMepepaboTKe MHHepaJbHOTO W
TeXHOTeHHOT'O ChIPbsi U METO/[0JIOTHIO UX MPOEKTHPOBaHMUS;

- TeXHOJIOTWYeCKWe CXeMbl W OpraHM3alyi0 TPOM3BO/CTBA Ha
rpaBUTAlIMOHHBIX (pabpuKax;

Ymemb: - paspabaTbiBaTh M peajM30BbIBaTh TPOEKThI TIPOU3BOJCTBA TI0
rnepepabOTKe MHHEPAJBbHOIO M TEXHOT€HHOTO ChIpbsi Ha OCHOBE
COBPEMEHHOU MeTO/10/I0TUU NPOeKTUPOBaHMUS;

- pacCuUThIBaTh TPOU3BOAMUTE/ILHOCTb M OINpeJessiTb TapameTphbl
000py/10BaHus1 /IJIsl BCEX TPABUTAIIMOHHBIX MPOLIECCOB 0OOTalljeHUst

Baademb: - TIPUHLIATIAMHA (hopMUpOBaHUSs reHepasbHOTO TUlaHa
oboraTtutenbHbIX (abpuK;

- KOMIIOHOBOUHBIMM DEILeHUSMH TPABUTALIMOHHBIX  OT/eIeHUN
oboraTtutenbHbIX (abpuK;

- MeTOJWKaM{  pacueTa  IPOW3BOAMTENILHOCTA  OT/AETeHHH
rpaBUTALUY;

- MeTOJWKH Orpeje/ieHUss TIapaMeTpoB  00OpYAOBaHUS IS
rPaBUTALIMOHHOTO ObOoraIleHrst Ha 000oraTUTebHbIX (habpuKax;

- OCHOBAaMH COBpPEMEHHBIX METO/IOB TPOEKTUPOBAHUS OT/eIeHUN
IPaBUTALMOHHOI0 0boraIreHust 00oraTUTebHBIX (haOpHK

[1CK-6.5

I'oToBHOCTB TIPUMEHSTh COBpEMEeHHbIe VMH(pOPMaLMOHHbIe TeXHOJIOTHH,

aBTOMaTU3UPOBAHHbIE CUCTEeMbI TTPOEKTUPOBAHUSI 000TaTUTe/IbHBIX MPOU3BO/CTB

3Hamp: - COBpEMeHHbIe MH(pOPMaLMOHHbIe TeXHOJIOTUH,
aBTOMAaTH3UPOBaHHbIE CHUCTEMBbl TPOEKTUPOBaHUs 00OraTUTE/bHbBIX
TIPOX3BO/ICTB

Ymemnb: - IPUMEHATh UH(OPMaLJMOHHbIE TEXHOJIOTMU U aBTOMaTU3UPOBaHHbIE
CHCTEMBI TIPY TIPOEKTUPOBaHUsI 000TaTUTE/bHBIX TIPOU3BO/ICTB U, B
YaCTHOCTH, npu pacuere KaueCTBEHHO-KOJIMYeCTBEeHHbIX

ToKa3aresiell rpaBUTAL[IOHHOTO 00O0TalleHus U MPY TIPOeKTUPOBAHUH
OT/e/IeHUH TpaBUTALIMU Ha oboraTuTenbHbIX habpukax

Baaoems: - MeTOJdaMHM W MeTOAWKdMKU COBPEMEHHBIX I/IHCl)OpMaL[I/IOHHBIX
TeXHOJIOTUH U dBTOMATHU3HWPOBAHHBIX CHCTEM IIPOEKTUPOBAHHA
oboraTUTe/ILHBIX TIPpON3BOACTB







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

OO0111ast TPYZA0EMKOCTh AUCLUTUTMHBI COCTaB/IsIeT 6 3aueTHBIX enHUI] 216 aka/l. 4acoB, B TOM UHCIIE:

—KOHTaKTHas pabora — 142,35 akaj. 4acoB:
- ayauTopHas — 136akaz. yacos;
- BHeayuTOpHas — 6,35 aka/. yacoB

—camocTosTe/bHast pabota — 37, 95 aka/. yacos;

—II0JrOTOBKA K 5K3aMeHy — 35,7 akaj. yaca
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1. Paszpen «Teopetnueckue OCHOBBI| 8 IIK - 5,
rpaBUTALIMOHHBIX [IPOL[ECCOB» K - 12,
K - 19,
[1CK - 6.4,
I[ICK-6.5
1.1. Tema «OO611Mie CBeJileHUS O TPaBUTAI[MOHHOM 2 2 |CamocTosTeNbHOE U3yueHue YcTHBIN ompoc.
Mmerofe oboramjenusi, ero pomu B OIIN. yueOHOM 1 HayUHOH 3aruTa 1ab0paTOPHBIX
Krnaccudukaiysi rpaBUTalMOHHBIX TPOLIECCOB» JIUTepaTyphl. pabor.
1.2. Tema «CBoricTBa MMHEpaoB ¥ CBOUCTBA 2 4 2 1,95 [Pemenue goMaliHux 3ajad. IIpoBepka pellieHus
Cpefi, UCI0JIb3yeMbIX B IPABUTALIMOHHOM MeTO/e» JIOMaIIHUX 3a/iau
1.3. Tema «OO0111e 3aKOHOMEPHOCTH JBYKEHHSI 4 4 2 2 |CamocCTosATeNbHOE U3yUueHre YcTHBIM orpoc.
3epeH B Cpefiax» yueOHOUM 1 HayUHOU 3arura 1abopaTopHBIX
1.4. Tema «PaBHOMajarolMe 3epHa, KO3hhUI[UeHT 2 2 2 2 |/dTepaTyphbl. pabor.
PaBHOIIA/IaeMOCTU» [MoaroroBka 1abopaTtopHOMY ITpoBepka peleHust
1.5. Tema «CtecHeHHOe TajieHue Tem» 2 4 1 2  |3aHaTUIO. PereHve foMalliHUX JOoMalllHUX 3a/a4
3a/jau.
HTroro no pasaeny 12 14 7 9,95




AypuTopHast - :% =
KOHTaKTHas pabora | & § TN
= (B aKa, yacax) % o 3 dopma TeKyIIlero KoHTposs | £ LB
Pa3nen/ Tema g E g Bug, camocTrosiTesibHOM yCIeBaeMOCTH U ST Z
JVCLIUTUIAHBI 2 < Ew| Fwl| B oo paboTHI TIPOME)KYTOUHOMN é’ = qE
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2. Pazpen «I'uapaBnuueckasi KiacCu(uKary» I[IK -5,
MK - 12,
K - 19,
[1CK - 6.4,
[ICK - 6.5
2.1. Tema «Ha3Hauenue v 06/1aCTh IPUMEHEHUST 2 2 1 |CamocTosiTeibHOE U3yueHue YcTHBIN OMpoc.
TU/IpaBINYeCKON KiacCU(UKaLMU» yueOHOM 1 HayYHOU 3arura 1abopaTopHbIX
2.2. Tema «['uapaBauueckas KiaccupuKaius mof 2 4 1 1 |/1uTepaTyphl. pabor.
JleMCTBUEM CUJIbI TshKecTU. ['paBinueckue [ToaroTroBka K 1abopaTopHOMY [TpoBepka peleHus
KJ/1acCU(UKATOPBI» 3aHATUIO. PellieHne JoMallHux JIOMalllHUX 3a/a4.
3aja4.
2.3. Tema «Knaccudukaiys B riosie AeicTBUs 2 4 1 1 |CamocTosiTeibHOE U3yueHue YcTHBIN Ompoc.
L[EHTPOOEKHOM CUJTBI» yueOHOU 1 HayuHOU 3arura 1abopaTopHbBIX
JIUTEPATYPBHI. pabor.
[ToaroroBka K 1ab0paTopHOMY
3aHSATHIO.
HToro no pasgeny 6 8 4 3
3. Pa3gen «OborairieHye B TSHKETbIX Cpeiax» I[IK -5,
K - 12,
IK - 19,
[1CK - 6.4,
[ICK - 6.5
3.1. Tema «O61ue cBefieHHst 00 oOoraieHuy B 2 4 2 2 |CamocTosiTeNibHOE U3yueHue YcTHBIN orpoc.
TSDKeJTbIX cpefiaX. BUIbI TsDKebIX cpef, U UX yueOHOM 1 HayuHOH 3atuTa 1abopaTOpHBIX




AypuTopHast
KOHTaKTHasi pabora
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CBOMCTBa» JIUTepaTyphl. pabor.
[ToaroroBka K 1abopaTropHOMY IIpoBepka peleHus
3aHATHIO. PerieHne JoMalliHUX JIOMalllHUX 3a/ady.
3aja4.
3.2. Tema «KoHCcTpyKumy 1 06/71aCTh TIPUMEHeHUsT 4 2 2 |CamocCTosTeNbHOE U3yUueHue YcTHBIN ompoc.
amrapaToB /ijisi 000oraleHus B CyCIIeH3UsIX» yueOHOM 1 HayuHOH 3aruTa 1ab0paTOPHBIX
3.3. Tema «IIpuroroBneHre U pereHepaLys 2 2 1 |;uTepaTypsl. pabor.
cycriensuil. [TpakTrika oboraireHus B [ToaroToBka K 1abopaTopHOMY
CYCIIeH3UsAX» 3aHATUIO.
HTroro no paspeny 8 8 6 4 5
4. Pa3pen «I'mapaBirueckast OTCaiKa» I[IK -5,
4.1. Tema «OO011vie IOHSTUS ¥ TEPMUHOJIOTHS, 2 2 |CamocTosiTe/IbHOE U3yUeHue YcTHBIN onpoc. I[K - 12,
TUNoTe3bl OTCaAKy. LIUK/IbI OTCasKu» yueOHOUM 1 HayUHOU 3ammura aboparopabix | I[IK — 19,
JIUTEPAaTypBHl. pabor. [ICK - 6.4,
[ToaroTroBka K 1abopaTropHOMY [ICK - 6.5
3aHSATHIO.
4.2. Tema «OTcaj0ouHble MalIMHbD» 4 3 2 |TToaroToBKa K jlabopaTOPHOMY YcTHBIN OMpoc.
3aHATUIO. 3atura 1ab0paTOpHBIX
pabor.
[TpoBepka peleHust
JIOMalllHUX 3a/1a4y
4.3. Tema «IIpakTHKa rMpUMeHEeHUs OTCAKN» 1 2 2 |CamocCTosTe/NbHOE U3yUueHue YcTHBIN ompoc.
yueOHOM 1 HayuHOH
JIUTepaTypsl.




AypuTopHast
KOHTaKTHasi pabora
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HTroro no pasgeny 8 7 3 2 6
5. Pazmen «Ob6oraiiieHue B IOTOKE BO/bI, TEKYILIEM I[IK -5,
110 HAaKJIOHHOW MOBEPXHOCTU» MK - 12,
5.1. Tema «TeopeTuueckrie 0CHOBBI OOOTalleHust 2 2 |CamocTosiTe/IbHOE U3yUeHue YcTHBIN ompoc. [IK - 19,
B [TIOTOKE BO/IbI, TEKYIL|EM MO HAKJIOHHOMN yueOHOUM 1 HayUHOU 3amura aboparopaeix  |IICK — 6.4,
TIOBEPXHOCTU» JIMTEepaTypsbl. pabor. [ICK-6.5
5.2. Tema «Ob6oraijeHue Ha IITFO3aX» 2 2 2 1 |TlogroroBka K 1abopaTopHOMY
3aHSTHIO.
5.3. Tema «O06oraiiieHre Ha KOHIIEHTPAI[UOHHBIX 2 4 2
CTOJIaX»
5.4. Tema «O06orariieHre Ha BUHTOBBIX 2 4 1
anmaparax»
5.5. Tema «O06orarieHre Ha CTPYHHBIX 1 2
anraparax»
HToro no paspeny 8 9 10 2 8
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ariraparax» K - 12,
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KOHLIeHTpaTopax»
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7. Pasgen «IIpombiBKa» IIK -5,
= K - 12,
7.1. Tema «O011ivie cBeZieHUsI O TIPOMBIBKe. 1 2 2 1 |CamocTosiTenbHOE U3yueHue Y cTHBIM O11pOoC. K — 19
[Tpypoza CBA3HOCTH TJIUH» yueOHOUM 1 HayUHOU 3aruTa 1ab0paTOPHBIX 1ICK 6’ 4
7.2. Tema «Anmaparsl Jijisi IPOMBIBKU PYZ» 1 2 1 |/1MTepaTyphl. pabor. TICK — 6' 5’
[ToaroTroBka K 1abopaTropHOMY '
3aHSATHIO.
HToro no paspeny 8 2 2 4 2
8. Pasnien «ITHeBMaTHUeCKoe oboraIreHue» I[IK -5,
> K - 12,
8.1. Tema «OO6I1Me CBejeHHUS O TTHEBMaTHUECKOM 1 2 2 CamocTosiTesIbHOE U3yUeHue YcTHbIM O11poc. K — 19
oborareHumn» yueOHOM 1 HayuHOH 3aruTa 1abopaTOpHBIX [ICK 6, 4
8.2. Tema «IIHeBMaTHueCKas cenaparusi» 1 2 1 |/1MTepaTypsl. pabor. TICK — 6. 5’
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8.3. Tema «OboraiijeHre B a3pOCyCIIeH3USTX» 1 2 2 1 a PR
HToro no pasgeny 8 3 4 6 2
HToro mo pucuunimHe 8 51 51 34 | 37,95 |IloaroToBKa K 3K3aMeHy: JK3aMeH, KypCOBOM

n3yuyeHre yueOHOM TUTepaTyphl,
KOHCIIEKTOB JIEKLIUH.
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5. O0pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHO/IOTHH

B miporjecce miperofiaBaHusi JUCHUIIIMHBI «['pDaBUTAIMOHHBIA MeTOZ, OoOoraleHus»
TIPUMEHSIFOTCS TPaJULIMOHHAsI ¥ UHTePaKTHUBHAsi TeXHOJIOTHH.

YcBoeHMe JUCLIMIVIMHBI [IOCTUraeTcss B XO/€e ayJAUTOPHBIX 3aHATHUM U BBIOJHEHUS
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 ripoBefieHNH JIEKLIMOHHBIX 3aHSITUM UCIIOJB3YHOTCS: METO/, KOHTeKCTHOTO 00yueHwUs,
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.

JIeKLIMOHHBIN Marepuan yriay0/isieTcss TpU CaMOCTOSTeNIbHOM U3Y4YeHHWM Marepuarna Tio
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 OLIeHOYHBIX CPe/ICTB Ha TIPOTSIKEHUU W3yUeHUs! AUCLUITMHBI UCTI0/Ib3YHOTCS:
YCTHBIM OIPOC, TeCTUPOBaHKeE, BBICTYIUIEHME Ha CeMMHApCKUX 3aHSTHsX, MPOBepKa pelleHust
JIOMAIIIHUX 3a/lay, 3all[yTa JlabopaTOpPHBIX padorT.

JIeKLIMOHHBIN MaTepHas 3aKpeIvIseTCs B X0/ NMPAKTUUeCKNX U 1abopaTopHBIX paboT, Ha
KOTODBIX BBITIOJIHSIOTCSI TPYTINOBbIe WM UHAVBU/yabHbIE 3aJlaHus 110 TpoieHHOM Teme. Ha
71ab0paTOPHBIX 3aHATHSX CTYJEHThl OBJ/A/IeBAOT SKCIIEPUMEHTAIbHBIMU MpHeMaMu paboThl Ha
pa3/IMYHOM I'PaBUTALIMOHHOM 000py/10BaHUM, MPaKTUUeCKUMM HaBbIKaMU pacyeTa ToKasaTesieit
TPaBUTALIMOHHOTO oOoraijeHusi, aHanM3a T[OJy4YeHHbIX pe3y/nbTaToB. [Ipu TipoBefeHUH
nabopaTopHbIX pabOT  CTy[eHTbl [O/DKHbI HAyuuTbCs paboraTh Ha JilabopaTopHOM
000py/10BaHUH, YMeTh TPaBWJIBHO OPraHW30BBIBAaTb JKCIIEPUMEHT, SICHO W TOYHO OIMCHIBATh
TIpoOBe/ieHHble  OMbIThl. [Ipu mpoBefeHUH J1aOOPAaTOPHBIX 3aHATUN HWCIOMBL3YeTCS MeTO[,
KOHTEKCTHOTO 00yuYeHUsi, KOTOPbI IO3BOJISIeT YCBOMTh MaTepHasl IyTeM BbISIBJI€HUs CBs3eid
MeXX/ly KOHKDeTHbIM 3HaHWeM U ero npuMeHeHueM. [Ipu rpoBefieHHWU TMPAKTUYECKUX 3aHATHI
ucronb3yetcss Metos, OrnepeXxarolell CaMoCTOsITeTbHONH pPabO0Thl, KOTOPBIN 3aK/IHOYaeTcsl B
M3yueHHe CTyJleHTaMHd HOBOTO MaTepuasa [0 ero W3JI0KeHUus TperojiaBaTesieM Ha JIeKLMH U
JPYTHX ayJUTOPHBIX 3aHATUSX.

CamocTrosiTesibHasi paboTa CTYZeHTOB IOCTpOeHa TakUM 00pa3oM, 4TO B TIpolecce
paboThl CTYJeHThl 3aKPeIUISIOT 3HaHUs, TOTy4YeHHble B TPOLIeCCe TeOpeTHYecKoro o0ydeHwus,
TeM caMbiM (OPMUPYIOT TpodecCMOHa/NbHbIe YMeHWsT W HaBbIKM, a TakXke yMeHUs
WCCIeJOBaTeNIbCKOM M TBOpYeCKoW JestenbHOCTH. CamocTositesibHasi paboTa  CTy[jeHTOB
CTUMYJIUPYeT CTy/IeHTOB K CaMOCTOSITeJIbHOW mMpopaboTke TeM, B TpoLieCCe BBIMOIHEHUs
VH/IMBU/YyalbHBIX [IOMAllHUX 3aJlaHMM, TMPU MOArOTOBKE K TPOMEXYTOUYHOM aTTecTalyu.
Pe3ysibTaThl yCBOEHUSI MaTepuara MpoBepstoTcs B opMe 3K3aMeHa U 3allUThl KypCOBOM paboThI
B 8 cemecTpe.



6. YueOHO-MeTOuUeCKHe 00ecrieueHre CaMOCTOSITe/TbHOH PadoThI CTY/{IeHTOB

[MTo guctunmHe «I'paBUTAIIMOHHBIN MeTO/ 00oTalleHus» MpelyCMOTPeHa ayAUTOpHast 1
BHeay/JJUTOPHasi CaMOCTOsITe/TbHast paboTa 00yuaromyxcsl.
BHeayautopHasi camocTosiTesibHasi paboTa CTYZIeHTOB OCYIIIECTB/ISIETCSI B BU/IE TTIOITOTOBKH
K J1abopaTOpHbIM, KOHTPOJIbHBIM paboTaM, CeMUHApCKUM 3aHSITHSIM, TIPU pelleHUH [JOMAITHUX
3ajau.

IIpakTHueckue 3aHATHS, X HAUMEHOBaHUeE M 00beM B Yacax - 17 yacos

[Tpaktryeckast pabota Nel OripeiesieHre CKOpOCTeli Ta/ieHHst YaCTHL] 110 TIePBOMY IapaMeTpy
JIsameHko — 2 yaca

INpaktryeckast pabora Ne2 Oripesiesienue ko3¢ duiieHTa paBHOIa1aéMOCTH 110 BTOPOMY
napamMetpy JlsigeHko — 2 yaca

ITpakTrueckasi pabota Ne3 MeTozMKa pacyeta rMipaBIMuecKrX KnaccudukaTtopoB — 2 vaca
[TpakTryeckast pabora Ne4 MeTozMKa pacueTa THpOIMK/IOHOB — 2 yaca

[pakTryeckast pabota Ne5 P pakiMOHHBIN aHa/IN3 U KpYBble 000raTUMOCTH — 2 yaca
[Tpaktrueckast pabota Ne6 OripeiesieHre 060TaTUMOCTH YTl — 2 Yaca

[pakTryeckast pabota Ne7 MeTo/MKa pacueTa MJI0THOCTU TSDKeION CyCrieH3Ud U pacxo/ia
yTsDKeuTe s — 2 yaca

[Mpaktryeckast pabora Ne8 IIpakTuKa rprMeHeHUs LIeHTPOOEXKHBIX arrapaToB — 2 yaca
ITpakTrueckast pabota Ne9 CxeMbl THEBMAaTHUECKOTO 0OoraIreHyst Ha achecToo00raTUTe/TbHBIX
¢dabpukax — 1 yac

IIepeyeHb KOHTPOJILHBIX BONPOCOB /i/Is CAMONPOBEPKH
Paspen 1. TeopeTueckue 0OCHOBbI I'PaBUTALIMOHHBIX IIPOL[ECCOB.
1. Kyaccudukaius rpaBUTaljMOHHBIX TIPOLIECCOB.

2. Bujpl conpoTvBieHUs CpeJ NaJaroluM TejlaM.
3. KoHeuHasi CKOpOCTb NafieHus TeJl.
4. OnmnpeeneHre KOHEUHOM CKOPOCTH NaZleHys 110 IlepBoMy NapameTpy JIsimeHko.
5. PaBHomazatoiue Tesna.
6. Ormpezenenre pasMepoB paBHOMNAZAOLIUX TeJl 110 BTOPOMY ItapamMeTpy JIAieHkKo.
7. CrecHeHHble IaJ|eHuUs TeJl.
Pazgen 2. O61me 3aKOHOMEPHOCTH JIBWKEHUS 3ePeH B Cpefiax.
1. CeaguMeHTaLMOHHBIN aHa/IU3.
2. T'mppaBnuueckas Kiaccudukalys
3. T'mapaBnuueckue KiaccU(pUKaTOPbI
4. MexaHnyeckue Kaaccu(pUKaTopbl
5. T['uapoLMKI0HBI
Pazgen 3. OboraiieHue B TSDKeJTBIX Cpejax.
1. OoboraiiieHue B TsDKeJIbIX Cpefiax.
2. KomnecHble cernapartopsl fjisi 000OTall[eHus B TSHKeNbIX Cpefiax.
3. KonycHble 1 6apabaHHbIe cerapaTopbl it 060Tall[eHus B TsDKebIX Cpefiax.
4. @pakKIMOHHBIY aHa/IN3.
5. OO6oraiijeHre Ha KOHYCHBIX CellapaTopax M CTPYHHBIX KOHIIeHTpaTopax.

Paspgen 4. Orcazka.
1. OGorartieHue 0TCaJKOM.
2. OrcasouHble MalllvHBbI.
3. ®akTOophl peryJupoBKH pab0OThI OTCAIOUHBIX MAIIIMH
Pazgen 5. OboraiieHue B CTpye BOAbI, TEKYIIEH M0 HAKJIOHHOW TVIOCKOCTH.
1. OG6orarireHre Ha BUHTOBBIX CelapaTopax ¥ KOHIIEHTPALIMOHHBIX CTO/IAX.



Pa3zpen 6. TexHosornueckue cxembl U OpraHy3aLysi IPOU3BOACTBA HA TPaBUTALIMOHHBIX
dabpukax.

1. TexHo/OTHUECKHE CXeMbI 000TallleHusl.
Pazgen 7. CrieliasibHble BU/Ibl TPaBUTALMOHHOTO OboTalleHusl.

1. TIpombIBKa, MprMeHsieMoe 000py/j0BaHHe.

2. [IHeBmaTHyeckoe oboraiieHre, UCIOJb3yeMoe 000pyi0BaHuUe.

KoHTpo/IbHBIE TeCThI
Bapuanr 1
1. TToHsiTHE O TPAaBUTALMOHHOM MeTo/ie oboralteHus.
a) [Ilporeccel pa3feneHust cMecy 3epeH Mo MJIOTHOCTH, KPYITHOCTH U (hopMe YacTuLl.
b) Ilporeccsl pa3feneHusi CMeCH 3epeH M0 pa3/IMurio B CMaulBaeMOCTH X NTOBEPXHOCTEM.
c) Ilponeccel pa3zeneHust cMecy 3epeH OCHOBaHHOE Ha pas3/MuMy UX XMMHUUeCKUX CBOMCTB.
d) IIporjecchl pa3zeneHust CMeCU 3epeH OCHOBaHHOE Ha UX CTIOCOOHOCTH BCILIbIBATh.
2. Kakue /1010/THHTe/IbHBIE CUJTbI KpOMeE Beca TeJla B Cpejie MOTYT /1efiCTBOBaTh Ha 3epHa NpY UX
pasziesieHny rpaBUTaLMOHHBIM MeTO/I0M?
a) lleHTpoOeXKHbIe U 37TIEKTPOMAarHUTHBIE CHJIBL.
b) ApxumesoBa cuna.
c) VHepLMOHHBIE CUJIBI.
d) Cusibl MONEKYJ/ISIPHOTO B3aUMO/eHCTBUSI.
3. KakoBbl IyTH CHIWKEHUsI HIDKHET0 Mpejesia KpyIHOCTY pasjesisseMbIX 4acTuL|?
1. TIpviMeHeHMe armnapaToB C BO3JYLLIHOW CpPeJOu.
2. TlpuMeHeHHe amapaToB C [JeHTPOOEXHBIM TI0JIEM.
3. TlpumeHeHue anmapaToOB C BOJHOW CpeJiOi.
4. TIpyMeHeHHe anrapaToB C MOBBIIEHHbIM 3HAUEHUEM CUJT TPEHHUSI.
4. Yo nokaspIBaeT KpuBasi pacrpe/esieHus 30JIbHOCTH?
a) 30/bHOCTb TSDKeNbIX (paKLUi.
b) 3osbHOCTB NETKUX (PpaKLUK.
C) 30/bHOCTb MPOMEXXYTOUHBIX (PPaKLUM.
d) 30/IbHOCTB 3/1eMEHTapHBIX CJIOEB YTJIs, PACC/I0EHHOTO 10 MJIOTHOCTH.
5. [l onipesiesieHNsl KAKMX CBOMCTB MaTepHasOB UCII0JIb3yeTCs MMKHOMETPUYeCKUA MeTOo?
a) KpynHoctu yactuil.
b) IIn0THOCTH YacTHLI.
c) Dopwmel yactu.
d) Tsepmoctu yacTuil.
6. Kakue cpe/ibl Ha3bIBatOTCS BA3KUMU?
a) Cpefpl, XapaKTepy3yroLyecs: HalMYleM BHYTPeHHero TPeHMsl.
b) Cpeabl He criocobHBIE pacTeKaThCs TI0 TIOBEPXHOCTH.
¢) Cpenbl, MYHTEHCUBHO B3aMMO/IECTBYIOLLIME C TBEPZOM MOBEPXHOCTHIO.
d) Cpezpl He criocoOHbIe 00TeKATh My3bIPSIMU.
7. YTo Takoe KOHeYHasi CKOPOCTb IaJieHus Tejl B cpejax?
a) CKopocCTb, Kor/ia Tejio TiepeMelriaeTcsi 6e3 yCKOpeHusl.
b) CkopocTh B KOHLIe TIafIeHusi Tesa.
c) CKOpOCTb C YBeJTMUMBAIOLMMCS] YCKOPEHUEM.
d) CkopocTb B HauaJjie rajieHus Tea.
8. YcnoBue BO3HUKHOBeHUsI TypOy/IeHTHOTO pe)KuMa Ta/ieHust TeJl.
a) Ilpu BBICOKOW CKOPOCTHU MNafleHus TeJl.
b) Ilpu naseHyUy MeNKUX TeJl.
c) Ilpu nasenuu Ten C Majsol CKOPOCTBIO.
d) Ilpu nmaseHuH Ten C MOCTOSIHHOM CKOPOCTBIO.
9. Bropoii napamerp JIsieHKo.
a) y-Re



b) W/Re
) y-Re’
d) y/Re’
10. OnpegiesieHre K03 @uiiieHTa paBHOMNAiaeMOCTH.
a) OTHOIIeHHe CKOPOCTH MaZleHusi K pa3mepy TeJa.
b) OrtHolleHue AamMeTpa Tesa K CKOPOCTHU TMa/leHus.
c) OrTHouleHye frameTpa Tesa K IUIOLa/id ero MOBepXHOCTH.
d) OrTHoLIeHue [MaMeTpPOB 3epeH JIETKOro U TSDKeJI0r0 MUHEepasoB, MaJlatoluX C
OJJMHAaKOBOY KOHEYHOM CKOPOCTBIO.
11. Yrto Takoe rujipaBinueckast Kiaccudukarus?
a) [lpouecc pasgeneHust cMecy 3epeH HO UX (opme.
b) Ilpouecc pa3zeneHuss cMecy 3epeH Ha KJ1acChl KDYTHOCTH B BOJE.
c) Ilpouecc pa3zeneHusi cMecu 3epeH HO UX GU3UKO-XUMHUYECKUM CBOMCTBaM.
d) IIpouecc Bbife/ieHUs] MeNKUX 3epeH.
12. Kak n3MeHHTCs KPYTTHOCTh C/IMBA MeXaHWMJIeCKOro KaaccudukaTopa rmpu pa3daBieHun
MATaHUS?
a) KpymnHocTb civBa He U3MEHUTCS.
b) KpymnHocTb c/iMBa yBeMUUTCSI.
c) KpymnHocTh cviBa yMeHbIIUTCS.
d) KpynHocTk c/ivBa ocTaHeTCst TIOCTOSITHHOM.
13. Yto Takoe LK/ OTCaKU?
a) Bpewms pa3rpy3ku Tskenou ¢pakiyu.
b) Bpems nepemellieHrst MaTeprasa yepe3 OTCa/[OUYHYIO MallMHY.
c) Ilepuoj BpemMeHu OT Mojauy MaTepuasa /i0 ero pasze/ieHusl.
d) Tlepuon BpemeHU 3a KOTOPBIM BOJja COBepIlIaeT BOCXOASIINI U HUCXOSAIIUM XO[I.
14. 3ddexTrBHOCTH MpoLiecca 00oralljeHus B TSKEJIbIX CYCIIeH3HUsIX.
a) Hwxe apdexkTrBHOCTH 0OOTAIIEHUS OTCAZKOM.
b) Cambli1 3¢)(heKTHBHBII MPOLIeCC TPABUTALIMOHHOTO METO/A.
c) Hwke 3¢ pekTHBHOCTY THEBMAaTHYeCKOTO 00OTaI|eHusl.
d) Hwmxe s¢dexTrBHOCTH 0bOOTallleHusi B CTPYHHBIX CcerlapaTopax.
15. Obs1acTh IpUMEeHeHHsI LITFO30B.
a) [nsi u3BedyeHus peiIKUX U 6/1aropoiHbIX MeTasl/IoB.
b) /[lns u3BneueHus: HeCy/ib(GUAHBIX MUHEPA/OB.
c) /[ns ynaneHus rMHBI.
d) [ns oboramienust py/ IBETHBIX METAJIOB.

BapuaHnr 2.
1. HegocTaTKu rpaBUTaLMOHHOTO METOZa.

a) /loporou u CI0KHBIN.
b) Hamuuue HWKHero mnpejiena KpynHOCTH pa3/ensieMbIX YaCTHL].
c) Bricokas 3HeproemMKkoCTs.
d) Hwuskas npor3BOgUTE/NLHOCTD arapaTos.
2. UTo sIB/ISIeTCS OCHOBOM /1/1s1 pasZie/ieHNsl FPaBUTALMOHHOIO MeTo/la Ha Pa3/IMuHble MPOL{eCcChl?
a) Criocob MCnoab30BaHUS Pa3/IMuus CBOMCTB MUHEPAsoB.
b) CgoiicTBa cpeji, B KOTOPBIX MPOMUCXO/UT pas/iesieHre MUHepasioB.
¢) Crocob rosaun MaTepraia B 0boratuTe/ibHbIHN arrmapar.
d) ®PusuKo-xMMHUUYeCcKHe CBOMCTBAa MUHEPAJIOB.
3. CrerneHb 3K0/I0rMUeCcKoi 6e30MacHOCTH TPaBUTALMOHHOTO METO/Ia B CDABHEHUU C
(b10TaLIOHHBIM METO/|OM.
a) ['paBuTALIMOHHBIN METOZ, SK0JIOTHUeCKU Oosee oraceH, 4yeM (hI0TaLMOHHBIMN.
b) T'paBUTAIIMOHHBIN METO/] SKOJOTUYECKH Oe30TaceH.
c) I'paBUTaLIMOHHBIN METOJ, 5KOJOTMYECKU MeHee OraceH, 4eM (hj10TaliOHHBIM.



d) Dkonorrvyeckasi OracCHOCTb OJJMIHAKOBa.
4. Yro moKa3biBaeT KpuBasi KOHL|eHTpaTa?
a) 3aBMCHMOCTb MEXX/y CYMMapHbIM BbIXO/|OM BCIUIBIBIIMX (DPAKLIMN U UX 30JIbHOCTBIO.
b) 3aBUCMMOCTb MeX/[y CyMMapHbIM BbIXO/IOM MOTOHYBIIMX (PPaKLIMii U UX 30JIbHOCTHIO.
C) 3aBHCUMOCTb MEX/y CyMMapHbIM BbIXOZIOM MPOMIPOYKTOBBIX (PpaKkIvid U UX
30/IbHOCTBIO.
d) Bhixon KOHIL|eHTpaTa.
5. 'naBHasi mpuurHa OIMOOK TPU OTpe/ie/IeHHH TVIOTHOCTH TIOPOILIKOOOpa3HbIX MaTepHasioB
MMMKHOMEeTPHUUECKUM CII0COO0M.
a) Marnas HaBecka.
b) HemnosHoe BbITeCHeHre My3bIPEKOB BO3/yXa.
c) Hwuskas nnoTHOCTH MaTepuana.
d) BbIcoKasi JIOTHOCTh MaTepHara.
6. Korpa Bo3HMKaeT AuHaMHUYeCcKuil KO3(QULIMEHT BA3KOCTU?
a) B ciyyae AuHaMHUeCKu MOABWKHBIX Cpef,.
b) B ciyyae HenoABW>XHBIX Cpef,.
c) Ilpu HarpeBaHuu cpep.
d) Ilpu co3maHuu Haf, Ccpefiol BakyyMa.
7. Yci0BUe JOCTWKEHUS! 36PHOM KOHEYHOM CKOPOCTH IafleHuUs.
a) Korpa Bec Tesia B cpejie 60siblile CHIbI COTIPOTHBIIEHHS CPe/Ibl.
b) Koryza Bec Tena B cpefie paBeH Cu/ie CONPOTUB/IEHUsI CPeJbl.
c) Korga cuna conpoTuBieHys cpefibl paBHa HYJIIO.
d) Korpa BbicoTa najjeHust Tesl 3HauMTe/IbHa.
8. Uto Takoe napametp PeliHonbjca?
a) Ywucso, xapakTepu3yrolee TeMIT IPUOOPETeHHs TeIOM KOHEUHOW CKOPOCTH TaZleHusl.
b) Uwucno, xapakTepu3syrolijee Pe)KUM TafieHusi Tel U rpeobiajlaHie BI3KOCTHOTO WU
JMHaMHYeCKOro COTPOTUB/IEHMSI.
c) Uwucso, ykasbiBaroliljee Ha OTCYTCTBHE BSI3KOCTHOTO COTIPOTHB/IEHUS.
d) Ywucno, xapakTepu3syollee AMHaAMUUECKOe COTIPOTUBJIEHHE.
9. [1ns1 uero UCMoJ/b3yeTcsi BTOpou nmapameTp JIsiieHKo?

a) /lns oripezienieHyst pa3MepoB PaBHOMAJAOIINX 3epeH 1 K03 HijeHTa paBHOIIaJaeMOCTH.

b) [ns onpefeneHuss KOHEUHOM CKOPOCTU MaleHUs TeJl.
c) [ns onpesenenus Ko3¢¢uiieHTa CONpOTUB/IEHNs CPeJbl.
d) [lnis ompesesnieHus apameTpa PeiiHosb/ca.
10. Kakvie Tesia Ha3bIBarOTC PaBHOMNAJAOLMUA?
a) Nmerorye pa3nuyHble CKOPOCTH TaZleHUsI.
b) Vmetorue BbICOKME CKOPOCTH MafleHUsl.
c) Nwmeroiiye ofriHaKOBbIe KOHEUHbIE CKOPOCTH Ta/IeHusl.
d) Nmeromue HHU3KKe CKOPOCTHU Ma/|eHMsI.
11. Mepsl 47151 TIpeJjOTBPALL{eHHsT KOaryJIsiLiiu TIpY MPOK3BO/ICTBE CeAMMEeHTAl[MOHHOTO aHaIu3a.
a) Ncronb30BaTh guciepraTop.
b) TIpuMeHsITH KOAry/isiHTHI.
c) [Ipou3BouTh HerpepbIBHOE MepeMellBaHue.
d) IIpou3BoAWTH NO/IOTPEB B3BECH.
12. HeprocTaTKu CriupabHbIX K/1acCU(HUKaTOPOB.
a) Manblii Me)XpPeMOHTHBIN NepUO/.
b) Hw3kas npou3BOAUTENTBHOCTS.
C) OHEeproeMKOCTb.
d) 3aHMMarOT 3HAUMTE/IbHYIO NTPOU3BOJUTEIBHOCTD IJIOLIA/lb.
13. Uro faeT yBesmmueHe pacxo/ia MoJpelieTHON BO/[bl B IPOLiecce OTCaKU?
a) [loBbIlaeTcst KaUeCTBO JIETKOM (PpaKkLUH.
b) IloBbllaeTcsi KAYECTBO TSKENIOM (PpaKLMK.



C) YckopsieTcs TIpoLecC OTCaJKH.

d) He BiusieT Ha KaueCTBO MPOJYKTOB pa3zie/eHus..
14. Yem onpesiesisieTcsl CTerneHb IIPOMBIBUCTOCTHU PY/,?

a) CaolicTBaMU I'/IUHBI.

b) KosiruecTBOM I/IMHBI.

c) Hanuurem TOHKO3epHUCTHIX MUHEPAIOB.

d) KpymnHoCTbIO pybIL.
15. T'naBHasi 0cO6EHHOCTh TeXHOJIOTMUeCKUX TI0Ka3aTesleld, Mo/iyyaeMbIX Ha KOHLIEHTPAllMOHHBIX
CTOJax.

a) Bricokas cTerneHb KOHLIEHTpaLWK.

b) Bbicokas pon3BOAUTENTHHOCTb.

c) Bbicokuii BbIXO TsKenou (Ppakivu.

d) BbiCcOKMIt BbIXO/, KOHLIEHTpATa.

BapuaHnr 3.
1. Ilpenmy1iecTBa rpaBUTALIMOHHOTO METO/A.

a) 3HaumMTe/NbHas KPYIHOCTH 00OraiiaeMoro MaTeprasna v BbICOKasi IPOU3BO/IUTETbHOCTb
anraparos.
b) Bo03MOXXHOCTb pasziesieHrs yIbTPAaTOHKUX YaCTHL.
c) Bo3MokHOCTB pa3esieHus JIFOObIX MUHepasIoB.
d) BbIcokasi CKOPOCTb pa3/esieHusl YaCTHL].
2. Uro nipefionpe iesisieT BO3MOXXHOCTb UCIO/Ib30BaHUsI TPaBUTALMOHHOTO MeTo/ia oborarieHus ?
a) XapakTepucTHKa 00oraijaeMoro Mateprasa U KJIMMaTHueckre YCI0BHs PerrioHa.
b) WHdpacTpykTypa peroHa.
c) Hamune MCTOYHMKOB HEprocHabKeHus..
d) Huskue TpeboBaHuS K KOHEUHBIM KOHLIEHTpaTaM.
3. KakoBa Liesib (hpakIjMIOHHOTO aHaM3a?
a) PaspeneHue matepurana 1o KpynmHOCTH.
b) PaszeneHue maTepuasa o rnjaoTHOCTH.
c) Paspenenue matepuana no opme yacTur.
d) PaspeneHue MaTepuasna IO L[BETY.
4. Yto rokasbiBaeT KpuBast I0pObI?
a) 3aBMCHMOCTb MEXX/y CYMMapHbIM BbIXO/|OM BCIUIBIBIIMX (DPAKLIMA U UX 30JIbHOCTBIO.
b) 3aBUCHMOCTE MeX/Jy CyMMapHbIM BbIXO/J|OM MMOTOHYBIINUX ()PAKLIUMA U UX 30/IbHOCTBIO.
C) 3aBUCHMOCTb MeXXJy CYMMapHbIM BbIXOJ,OM IIPOMITPOJYKTOBBIX (PpaKLivii U UX
30/TbHOCTBIO.
d) Bbixoj KOHI|eHTpaTa.
5. UTo Takoe BA3KOCTb Cpef?
a) CBOMICTBO cpe[j OKa3bIBaTh CONPOTHB/IEHHE OTHOCUTEIbHOMY [IBM)KEHHIO 371eMeHTapHbIX
CJI0€B.
b) CgolicTBO cpefi He pacTeKaTbCsl.
c) CBOICTBO CpeJ, OKa3bIBaTh CONMPOTUB/IEHNE UX UCIIaPEHMUIO.
d) CgsoiicTBO cpef; 00Te€KaTh MOBEPXHOCTh YaCTHI].
6. PasmepHOCTb [ HaMU4eCcKOro Ko3(uieHTa BI3KOCTH.
a) H*om®
b) H*wm/c
c) Ila/c
d) mc
7. Bpemsi JOCTW)KeHUs TeJIOM KOHeUHOW CKOPOCTH Na/leHusl.
a) Heckonbko MUHYT.
b) HeckonbKko yacos.
c) Heckonbko cekyHz,.



d) [donu ceKyH[pbl.
8. Uto nokasbiBaeT Auarpamma Peiines?
a) 3aBHUCHMMOCTb CKOPOCTH Ta/leHus1 OT pa3Mepa Tera.
b) 3aBUCHMOCTb CKOPOCTHU MaZieHusi OT (hOPMBI Tera.
c) 3aBUCKMMOCTb KO3 (dullieHTa CONpOTHB/eHUs OT urca PeliHonb/ca.
d) 3aBucumocCTb KO3(PUieHTa COMPOTUB/IEHUSI OT CBOWCTB CPe/ibl.
9. 711 yero UCIosb3yeTcs nepBbiv napameTp JIsameHko?
a) [nis1 oripefiesieHusi pa3MepoB paBHOMAZAOLIUX 3epeH U Ko3dulreHTa
paBHOMNA/|aeMOCTH.
b) [ns onpefeneHuss KOHEUHOM CKOPOCTHU MaieHUs TeJl.
c) [ns onpesenenus Ko3¢¢uieHTa CONpOTUB/IEHNs CPeJbl.
d) [lns onpenenenus napametpa PeiiHonbzca.
10. Kakue f0mo/IHUTe/TbHbIe COTIPOTHB/IEHNsI BO3HUKAIOT TIPU CTECHEHHOM TaJileHU! TeJl TI0
CpaBHEHHIO CO CBOOOHBIM?
a) CorpoTuB/eHUe 3a CUeT CUJIbI TSHKECTH.
b) ComnpoTuBieHue 3a CueT UHEPLIUM YaCTHULI.
c) CorpoTuB/eHue 3a CUeT BS3KOCTH YaCTHULI.
d) CornpoTuB/ieHHe 3a CYeT CTOJIKHOBEHUSI YaCTuL].
11. YcnoBue, HeoOxoauMoe 15t 0OecrieueHusi CBOOOIHBIX YC/IOBUM TaJIeHHsT YaCTUL] TIPH
TIPOU3BO/ICTBE CeJUMEHTALIMOHHOTO aHa/ln3a.
a) IlepemernmiBaHue.
b) O6ecrieyeHre BHICOKOTO 3HAUEeHUS Pa3KKeHHOCTH MYJIbIIbL.
c) IlpumeneHue KoarysHTa.
d) Ilomorpes my/bmbl
12. IIpenmy1jecTBa rupOLUK/IOHOB.
a) 3aHMMaIOT MaJlyto MPOM3BO/ICTBEHHYIO T/I0MIa/lb ¥ UMEIOT BBICOKYHO
MIPOU3BOJUTENBbHOCTb.
b) Huskas s3HeproeMKoCTb.
€) 3HauMTe/NBHBIA CPOK CTY>KOBI.
d) Bo3MoXHOCTb K1accuUKaly KPyITHO3ePHUCTOTO MaTepHrara.
13. Kak u3MeHsieTCst 4aCTOTa My/IbCaLMI MTPY YMeHbILIeHWH KPYITHOCTH 000raijaeMoro
Marepuasna?
a) YMeHbIlaeTcs.
b) VYBenuuuBaertcs.
¢) He usmensiercs.
d) OcraeTcsi NOCTOSTHHOM.
14. TIpenmy1ijecTBa MHEBMaTUYeCKOTO 00OTaIeHusI.
a) MeHbllMe KanyTaabHbIe 3aTPaThl, TIPOLLe CXeMbl, OTCYTCTBUE BOJHO-11JIAMOBOTO
XO35IMCTBaA.
b) Bricokast 3(ppeKTHBHOCTE pa3zeieHusl.
c) BosmoxHOCTH 0bOoraieHust HeKacCU(pUIIMPOBAaHHOTO MaTepHasa.
d) Cnaboe nbiteobpa3oBaHue.
15. IIpenmy1iecTBa BUHTOBBIX CeapaTopoOB.
a) IIpocroTa KOHCTPYKLMU U HaZle)KHOCTh B paboTe.
b) Bo3Mo)kHOCTB 0bOTaItieHus1 KpyIHOKYCKOBOT'O MaTepuaria.
c) Brbicokasi creneHb KOHLIEHTpALIWH.
d) Hwuskoe sHepromnoTpebieHue.

Bapuanr 4.
1. O6sacTh NMPUMeHEeHUsI IPaBUTALIMOHHOTO MeTOo/ia.

a) [ns paszeneHus 3epeH, UMEIOLUX Pa3InuHyt0 (hopmy.
b) [ns pa3meneHus 3epeH, UMeOIIUX Pa3/IMUHYH0 KPYTTHOCTb.



c) [ns pasgeneHus 3epeH, UMeRIMX Pa3/IMUHY0 CMauuBaeMOCTb TTIOBEPXHOCTH.
d) [nsi pasgeneHus 3epeH, UMEROIIMX PAa3/IMUHYIO TJIOTHOCTb.

2. Pa3nuuue B KaKMX CBOMCTBaX MUHEPAJIOB MCMOJb3yeTCsl IIPU I'PaBUTALIMOHHOM MeTofie?

a) ®Pu3MKo-XUMHUUeCKre CBOMCTBa.

b) IlnoTHOCTB, KPYITHOCTH U (hOpMa YacTHLI.

¢) [ucrepCcHOCTb U KPYMTHOCTb YaCTHL.

d) KosdduimeHT cKobKeHUs YaCTHL] TT0 TTIOBEPXHOCTH.

3. [17151 uero UCIo/b3yOTCS pe3y/IbTaThl (PPAKLIMOHHOTO aHam3a?

a) [ns onpezenenys 3(ppeKTUBHOCTU K3BJIeUeHHs] YaCTHLI.

b) /[lns oripeiesieHusi crerieHH 060raTUMOCTH U COCTaB/IeHUSI TeOPeTUUeCKUX 0alaHCOB
TIPOAYKTOB 0OOraIeHus.

c) /[lnis onpefeneHus BbIX0/a TshKenon (hpakLyu.

d) [ns onpefienieHyrs BbIXO/A J1erKor (pakLiuu.

4. Yto 1riokas3niBaeT KpHBas TVIOTHOCTU?

a) 3aBUCUMOCTb MEX/y CyMMapHbIM BbIXOZIOM ITOTOHYBIIUX (PpaKLUii U UX 30/IbHOCTBIHO.

b) 3aBUCUMOCTb MeKy CYMMapHbIM BbIXO/[OM BCTIBIBLIMX (DPaKL[UM U UX 30/IbHOCTHIO.

C) 3aBHCHUMOCTb MEXKIY CYMMAapHBIM BBIXO/ZIOM MTPOMITPOAYKTOBBIX (DpaKLMil U UX
30/IbHOCTBIO.

d) IInoTtHOCTH (ppaKLyii.

5. UTo Takoe cv/bl BHYTPeHHero TpeHus1?

a) Cwibl, BO3HUKAIOIIIie BHYTPU CPeJbl.

b) Cwubl, BO3HUKAIOIIME TIPU CKOJIb)KEHUU C/I0€B XKUJKOCTH.
c) Cwubl, BO3HUKAOIIHE MPU 00TeKAaHWHW YaCTHI].

d) Cwuibl, BO3HUKAIOLLME [TPU MOZbeMe YaCTHL].

6. UeM xapakTepu3yrOTCs CTPYKTypHUPOBaHHbIe CyCIIeH3Uu?

a) CoxpaHsIOT cLenieHre U IpU OTCYTCTBUM Pa3HOCTH CKOPOCTEM.
b) O6nazaroT MOBBIIIEHHON TEKYUYeCThIO.

c) HecriocobHOCTBIO pacTeKaThbes.

d) Hecroco6HbI 00TEKATh YaCTHILIBL.

7. Y cnoBre BOSHUKHOBEHUS JIAMHWHAPHOI'0 peXXrUMad IajeHus TeJl.

(o]

<]

10.

11.

a) IlazeHue KpyIHBIX Tesl.

b) IlaseHue menkux Tes.

c) Ilpu BBICOKOM CKOPOCTH NafleHusI.

d) Ilpum mageHuy C MOCTOSTHHOM CKOPOCTBIO.

. IlepBp1i mapametp JIsieHKo.

a) y-Re
b) ¢/Re
c) - Re?
d) ¢/Re

. 3epHa Kakoi (hopMbI UMeIOT HaubOJIBIITYI0 CKOPOCTh MaJieHUs ?

a) Ilnockwue.

b) VYrioBatsble.

c) Ilapoobpa3sHsble.

d) IIpsimoyrosbHbIe.

[Touemy CKOpPOCTb Ta/ieHHs YaCTHIL] B eCTECTBEHHBIX yCIOBHSX MEeHbIIle, ueM B CBOOOJHBIX?
a) 3a cueT BSI3KOCTH CPe/ibl.

b) 3a cueT BO3HMKHOBEHHS /IOTIO/THUTE/IEHBIX COMTPOTHBIEHHUMN.
C) 3a cueT yMeHbLIEeHHUs CUJTbI TSHKECTH.

d) 3a cuer ymeHblIeHus1 KO3 ULeHTa COTIPOTUB/IEHMSI.
HepocTaTkul TMPOLIMK/IOHOB.

a) Bricokoe sHepromnoTpe6ieHye U OBICTPBIN W3HOC.

b) Marasi npor3BOIUTENTBHOCTb.



C) 3aHUMAarOT 3HAYUTEe/IbHYIO POU3BOANUTEBHOCTD TUIOIIA/b.

d) HeB03MO)XHOCTb K/1aCCU(PUKALMM TOHKO3epPHUCTOIO MaTepyarna.
12. Yemy paBHa MakCHMMa/bHas IVIOTHOCTb CYCIIeH3UU?

a) IlonoBrHa M/IOTHOCTU yTSKEMUTENS.

b) IlnoTHOCTH yTsDKenuTes.

c) IlonoBrHe CyMMbI IIJIOTHOCTEN YTSDKETUTENST U BOJBI.

d) TlosioBMHe pa3HOCTH TJIOTHOCTH YTSDKETUTENs] U BOJBI.
13. HepgocTraTtky mHeBMaTUUeckoro oborarrjeHusl.

a) Hwuskas s¢pdexTriBHOCTB, O0sTBILIOE TTBIE0OPa30BaHMe U OrpaHIUeHHast KPYITHOCTh

oboraijaeMoro Marepuarna.

b) BricokMe KanuTanabHbIe 3aTpaThl.

c) OrcyTcTBHE BOHO-IJIaMOBOIO XO3S1CTBa.

d) IlpoaykTsl oboraijeHus cyxue.
14. T'naBHasi ocobeHHOCTh paboThI LIeHTPOOEKHBIX KOHLIEHTPATOB.

a) HeobxoanMoCTh BEICOKOTO pa3XiKeHUsI Ty JIbITbI.

b) Bricokasi S3HeProeMKOCTb.

C) BricOKOe yckopeHMe NpH BpallleHuH poTopa.

d) Heo6xoauMOCTb 10/jauu MyJIbITbI C MaJIbIM pa3KKeHHEeM.

KypcoBoil TIpOeKT BBIMOJIHSETCS O00YyYarolMMCsl CaMOCTOSITeNIbHO T10J] PYKOBO/ICTBOM
Tiperio/iaBaresisi.

Llenb BBINOJIHEHUSI KYpPCOBOTO TMpOeKTa MO JUCLUIUIMHE «['paBUTALMOHHBIA MeTO[,
oborareHus’» COCTOMT B TOM, UTOOBI 3aKpeNmuTh W YI/IYOMTh TpaKTHUeCKre HaBBIKU 10
o0oraileH1I0 TI0/Ie3HbIX MCKOMAaeMbIX I'PaBUTALIMOHHBIM METO/IOM, TIOyUYeHHble Ha JIeKIUAX U
TIPY  BBITIONIHEHWH J1abopaToOpHBIX paboT. B 4acTHOCTH, CTYJEeHT /I0/DKeH yMeTh TPaBU/IBHO
000CHOBATh TEXHOJIOTUYECKYI0 CXeMy TI'DaBUTAl[MOHHOTO TIpoljecca, BbIOpaTb M pacCUUTaTh
OCHOBHOE ¥ BCIIOMOTaTe/bHOe 000pyZOBaHWe ¥ PpalMOHAIbHO pa3sMeCTUTb €ro  BO
(bnoTaloOHHOM Liexe.

B mpouecce BBINOMHEHHs 3TOr0 IpOeKTa CTYAEHT [JO/DKeH HCII0/Ib30BaTh 3HAHUS,
TI0JTyYeHHbIe paHee MPU U3YUeHWH CMEXKHBIX AUCLIUIIINH, a TakKe OIbIT paboThl U HaOI0[eHUS
IIPU  TPOXOXKJEHWUM  TPOW3BOJCTBEHHOW  MPAKTUKX MO  [OJYYEHHIO  TIePBUYHBIX
npo¢eCcCHOHATbHBIX YMEHUI Y HaBBIKOB, a TaKXXe JIMTepaTypy IO BOMpPOCaM IMPOeKTHPOBAHUS
oborarurenbHBIX (habpUK.

3aZlaHieM Ha KypCOBOM TIPOEKT Ipe/lyCMaTpHBaeTCsi pa3paboTaTh MPOEKT IPaBUTALIMOHHOTO
oTZeneHuss A TiepepabOTKK ’Ke/le3HOTO, XPOMMTOBOTO, 30JI0TOCOZEp’Kalero Chipbsi. B
COOTBETCTBUHU C 3aJlaHeM HeoOX0JuMO 000CHOBATh TEXHOJIOTHIO TPABUTAL[MOHHOIO TpoLiecca,
paccuMTaTh KaueCTBeHHO-KOIMYEeCTBEHHYIO Y BOAHO-IIIJIAMOBYIO CXeMbl, BBIOpaTh U pacCUMTaTh
OCHOBHOE U BCIIOMOTaTe/ibHoe 000py/ioBaHue.

ITprmepHOe 3a/jaHre Ha KYpCOBOM NIPOEKT:

Pa3paboTaTh MPOEKT rpaBUTALIMOHHOTO 1iexa AJisi oboraileHus pyibl. Beibpath 1 060CHOBaThH
cxeMy oboraimenust pyzbl. Caenate pacueT KaueCTBEHHO-KO/TMUECTBEHHOM W BOJHO-IIIAMOBOU
CXeM, a Takke OCHOBHOTO U BCIIOMOraTenbHOT0 obopyzoBaHust ((pyioTomarvH, nuTaTesnen
peareHTOB M  KOHTAaKTHbIX u4aHOB). (CpenaTb IIPOEKT KOMIIOHOBOYHOI'O  peLIeHUs
rpaBUTALIMOHHOTO 00OPY/ZI0BaHUs, MJlaH U pa3pe3 TPaBUTALMOHHOIO liexa. VICXOo/Hble [aHHbIe:
MaccoBasi [0/l LIeHHOIO0 KOMIIOHeHTa B pyZe, %, B KOHLleTpare, %, B XBOCTax, %; KPYITHOCTh
V3Me/bYeHHOM pyJbl W TPOW3BOJUTE/NIBHOCTb HAa TMPOEKTUPYEMOM MpeANpUATHM 3a[aeT
TrperofiaBare/ib.

KypcoBoil MpOeKT BBINOMHAETCS CTyJeHTaMM T10J, PYKOBOJACTBOM TperoJiaBarers,
Ha3HaueHHOro Kadenpoii, repej KOTOPbIM KaXK[bl CTY/eHT OTYWTHIBAETCSI O BbINIOJHEHUH
MIpOeKTa B COOTBETCTBUM C YTBEPKJEHHbIM I'pa)MKOM M pacrrcaHreM KOHCYJIbTal|il.

KypcoBoii TIpOeKT Z0/KeH COCTOSATh U3 PAaCUeTHO-TIOSCHUTEBHOMN 3armrcku oobeM 35 — 40
CTpaHUL] PyKOITMCHOIO TeKCTa ¥ rpauyecKor 4acTH, Ha KOTOPOM BbIUepUMBaeTCs I/IaH 1 pa3pes



(JI0TAaIIMOHHOTO OTZE/IeHHs, UepTe)X BBINIOHSETC Ha Jymcte ¢opmata A-1. BeimosHeHHbIH
TIPOEKT 3alllMIIAeTCsl CTY/IEHTOM Tepef KOMHCCHel TipernofiaBaTesieid U3 2-3 4uesioBeK, B COCTaB
KOTOPOW BXOJWT PYKOBOAWTENb TpoekTa. Jlata 3aluTbl Ha3HA4YaeTCsl WHUBHUIYATbHO [IIs
Ka)X/IOTO CTy/IeHTa MU BbiZaue 3aiaHusl.

I1pu BBITTO/THEHHH KyPCOBOTO MTPOEKTa Tepe; CTYZEHTOM CTOST cedyroujue 3a0auu:

1. OTpa3uth pa3BUTHE AAHHOMN OTPAC/U MPOMBIIIJIEHHOCTA Ha COBPEMEHHOM 3Tarie, 3HaUeHue
Y TIePCIIeKTHUBBI Pa3BUTHS oOoraijeHusl.

2. B KpaTKO#l XapaKTepUCTHKe o0oraijeHusi py/bl TPUBECTH I'DaHy/JIOMETPUUECKHI COCTaB
PyZbl, TIOCTyMarolield B OTAe/ieHHe W3MebUeHHs, W XapaKTePUCTHKY BeIeCTBEHHOTO W
XUMHUECKOTO cocTaBa pyabl. HeoOX0oquMo Takke TPeACTaBUTh TaO/MUIBI (WIM KpPUBBIE)
CUTOBOTO COCTaBa, a TAK)Ke [aHHble MUHEPAJOrnyecKOr0 COCTaBa M XMMHYECKOTO aHaIu3a;
OCHOBHBIE (pU3MYeCKHe CBOMCTBA PYAbl U MUHEPAJIOB.

3. Boibpath ¥ 000CHOBaTH CxXeMbl H3Me/bUeHUs, KIaCCUPUKALMK W 0OOoramieHus.
Pa3paboTtath (BbIOpaTh) MPAKTUUYECKHE CXEMBbI, TPUMeHsIeEMbIe /sl 000TallleH sl 3a[aHHOTO THTIA
PyZbl Ha aHa/MOTMYHbIX 0OBekTax. [laTh KpaTKoe OMMCaHWe W TIPUBECTH PHUCYHOK TPUHSTON
CXeMbl; yKa3aTb TEXHOJIOTMUeCKUe TIoKa3aTtenu oboramienus. Heobxoaumo 000CHOBaTh
11e/1ec000pa3HOCTh TIPUMEHEeHUsT BbIODAaHHOW CXeMbl 00OTallleHHsI TyTeM ee CPaBHEHWs C
HECKOJIbLKUMHM JPYTUMU  TEXHOJIOTMUECKMMH CXeMaMHM C YKa3aHWeM UX HeJOCTaTKOB U
TIPEMMYILeCTB. YUWTHIBasi CJIOKHOCTb CpPABHEHHWsI BCEX BapUaHTOB, MOXXHO OTPaHUYUTHCS
CpPaBHEHWEM JBYX-TpeX BapvaHTOB cxeM. OILIEHUTb BeJUUMHY BKDAryIeHHOCTH I10JIe3HBIX
MHHEPaZioB M XapaKTep WX TpOpacTaHWs W WX BIWSHUE Ha BbIOOpP cxeMbl oOoraijeHusi, B
YaCTHOCTH, Ha BBIOOp uMcia cTaguii oboraieHus. PaccMOTpeTh CIOCOOHOCTh MHHEpAoOB K
reper3Me/IbuUeHUI0 U OIJIAMOBaHUIO, UYTOOBI 0OOCHOBATh UWC/IO CTaUi OOOTalleHus W THUIl
BbIOMpaeMoro 06opyioBaHusi. BeIOpaTh KaueCTBEHHYIO CXeMy 00OTalleHusl.

4. IIpon3BecTy pacueT KaueCTBeHHO-KOIMYeCTBEHHON CXeMBI.

5. BBINO/HUTE pacueT BOJHO-IIJIAMOBOM CXEMBI.

6.Bb10paTh ¥ paccurMTaTh OCHOBHOE 000pY/[0BaHHE.

7. Kpatko ommcatb MeTo[pl ONMpPOOOBAaHUSI M KOHTPOJS TEXHOJIOTHUECKOTro TMpolecca C
WCII0/Ib30BaHMEM CpeJCTB aBToMaru3aimu. CrefyeT TakkKe KpaTKO OMNWCATh armaparhl
(yCTaHOBKHM), TPHWHSATBIE [JIsT BCIIOMOTaTe/NIbHOTO KOHTPOJII U PEryMpOBaHUsi OCHOBHBIX
TlapaMeTpOB TEXHOJIOTUYECKOT0 TpoLiecca 0OorarieHusl.

8. WM3/10XXHUTh OCHOBHBIE MEpOTIPUSTHSI TI0 TeXHUWKe 0e30MacHOCTH, HarpaB/ieHHbIE Ha
CHIDKEHHe YDOBHS TpaBMaTWU3Ma, Y/YUIIEeHUs CAHUTAPHO-TMIMEeHWUeCKWX YCIOBHM TpyZa
paboTHUKOB U Ap. (orpakieHusi, obecrieueHue 06e30MaCHOCTH TMyCKa arperatoB W MallllH,
3aIMTa OT TIOPaKeHUsT 37IEKTPUYECKM TOKOM, YCTPONCTBO BEeHTW/ISILIMY, OCBEIeHus], 3aIliTa OT
1IymMa ¥ BUOpalyy, MeporipusTysi o 60pb6e C 3arbl/IeHHOCTBIO U T./.).

CooOepiicaHue u ogopmaeHue nNOSICHUMeNbHOU 3anucku K 3d0dHul0 Ha Kypcoeoe
npoekmuposaHue no 2pagumayuul
Bo BBeieHMM OTPaKaeTCsl Pa3BUTHe JAHHOW OTpPac/M MPOMBIIIIEHHOCTH Ha COBPEMEHHOM
jTarle, 3HaueHWe U TIePCIIeKTWBBI pa3BuUTUsl oboraijeHusi. B KpaTKoW XapakTepuCTHKe
oborarteHust pyZbl IPUBO/SATCS TPaHy/IOMETPUUECKHI COCTaB PY/Ibl, TIOCTYTAOIIeH B OT/je/IeHre
M3MeJIbueHNs], ¥ XapaKTepHCTHKa BeIeCTBEHHOIO0 M XMMHUECKOTO COCTaBa pyJbl. B pasgene
JIO/DKHBI ObITh TaO/MUIBI (MM KPUBBIE) CUTOBOTO COCTABa, a TAKXKe JlaHHble MUHEPaoruyecKoro
COoCTaBa M XMMHUECKOTO aHajn3a; OCHOBHbIe (M3MUecKre CBOWCTBA PyZAbl M MUHepaioB. Beibop
U 000CHOBaHWE CXeMbl W3MeJbueHUsl, KlacCUPUKaluuu W oboraimjeHusi. B 3Tom pa3pene
HeoOxomuMo pa3pabortath (BbIOpaTh) MpaKTHUeCKHWe CXeMbl, TIpUMeHsieMble f/isi oborarieHus
PY/iI Ha aHaJIOTMUHBIX 00BeKTaxX. [laTh KpaTKOe OMNHMCaHWe W TIPUBECTH PUCYHOK TPUHSATON
CXeMbI; yKa3aTb TEeXHOJIOTUUeCKHWe TioKa3artenu oborameHus. Heobxoaumo o0060CHOBaTh
1jesieco0bpa3HOCTh NpUMeHeHUsl BbIOpaHHOM cxeMbl oboraiteHusi. [1isi 3Toro BeiOpaHHasi cxeMa
CPaBHMBAETCSl C HECKONbKUMH JPYTMMH TeXHOJIOTHUECKMMH CXeMaMH, YKa3bIBalOTCS WX



He/I0CTaTKX M MPerMyIllecTBa. Y UYUThIBast CJI0XKHOCTb CPAaBHEHUS BCEX BapUaHTOB MPY KypCOBOM
MIPOEKTUPOBAHMH, MOXKHO OTPAHUUYUTBHCSI CPaBHEHUEM JIBYX-TPeX BaDUAHTOB CXeM.

BesnmurHa BKPArIeHHOCTH TI0JIe3HBIX MHHEPATOB M XapakTep WX IMPOpAacTaHWsl B/IUSIOT Ha
BbIOOp cxembl oOorailjeHus], B YaCTHOCTH, Ha BbIOOp uMca cTajguii oboraienus. CriocobHOCTh
MHHEDAsIoB K Meper3Me/IbueHHI0 1 OIJIAMOBAHHUIO TAK)Ke B/IMSIET Ha UMCJIO CTaJui oborareHus
W Ha Tun BbiOMpaemoro obopyjoBaHusi. CrefyeT yuuTbIBaThb, UTO Ilepeu3MesibueHre U
OIIJIAMOBaHKE BPeJHO BO BCEX C/Iy4asx U MO3TOMY HEOOXOAMMO TpUMeHeHre OOJbIIOro unc/ia
crapuii oboramjeHus. Ilocse aHamM3a BceX MarepuanoB BblOMpaeTcsi KauecTBEHHasi CXema
oborammenust. ViMesi KaueCTBEHHYIO XapaKTePHUCTHKY ChIPbs, PacCUMTBHIBAIOT KayeCTBEHHO-
KOJIMYeCTBeHHYI0 cxeMmy oboramieHusi. [lpu odopmieHMd KypcOBOrO TIpOeKTa HeT
HeoOXOZAMMOCTH TIPUBO/IMTH PacueT BCeX Y3/I0B CXeMbl; JOCTaTOYHO MPHUBECTH pacueT OHOTO

y3/a.
dopma 3anMcH KaueCTBeHHO-KOJTUUeCTBEHHOM CXeMbl 000TraleH st
Ne HaumeHoBaHue Q, T/u Y, % B, % g, %
omepauyid U | onepauyin u
TIPO/IYKTOB TPO/IYKTOB
1 2 3 4 5 6

Wcxoass W3 [aHHBIX KauyeCTBEHHO-KOJMYeCTBEHHOTO pacueTa TeXHOJOTMUeCKOW CXeMbI
oboraiijeHHs], COCTaBJISIeTCSI UTOTOBBIN OasaHC MPOYKTOB 00OTall[eH s,

PacueT BoZiHO-111/1aMOBOM CcxeMbl. Lleslb MpOeKTUpOBaHUS 1 pacueTa BOJHO-IIJIAMOBOM CXeMbI
- obecrieyeHre onTuManbHOro oTHoleHus JK:T B orepalysix CXeMbl; oripe/iesieHre KOJM4ecTBa
BO/IbI, n00aB/isieMol (WM BBIBOJAMMOKM) B TOM WM WHOM Olepaijuu; OripejesieHre 00I[ero
pacxofia BoJibl U cocTaBjieHWe OanaHcoB 1o Boje ( oOiieid u cBexeit ). [Ipu pacuete ciemyeT
YUUTBIBaTh, UTO CyMMapHOe KOJIMYeCTBO BO/IbI, TTOCTYIIAIOIIEN B TIPOIIECC, BCET/ja O/DKHO ObITh
PaBHBIM CYyMMapHOMY KOJIMUECTBY BO/[bl, YXOASII[EMY M3 TPOLjecca C KOHEUHbIMHU MPO/IyKTaMHu.
OO0r1iast moTpeOHOCTD BO/bI /111 Tiexa (habpuku) Ha 10-15 % npeBbiiiaeT noTped/ieHre BOAbI ISt
TeXHOJIOTMUECKUX Iiejied (Ha CMbIB TIOJIOB, TPOMBIBKY arimapatoB W T.1.). IlosiHOoro pacuera
BO/IHO-IIJIAMOBOM CXeMbl B TIOSICHUTE/LHOM 3allicKe TIPOBOJUTh He TpeOyetcs. Heobxoaumo
MoKa3aThb TI0C/IeZI0BaTe/IbHOCTh pacueTa, yKas3aThb pacueTHble (OpMYJbl U OKOHUaTe/bHbIe
pe3ysibTaThl pacueTa. JJaHHbIe pacueTa CBOZASTCS B OTJe/TbHYIO Tab/HLLy.

dopma 3anucy BOJHO-IIJIAMOBOM CXeMbI

Ne HaumeHoBaHue
oreparyii ¥ | omeparuii U Q, T/u R W, M /4 V, M /u
TIPO/IYKTOB NIPO/IYKTOB

1 2 3 4 5 6

[ns onTUMU3aliy  TIPOLIECCOB HM3MeJbueHusi, Kiaccuukaruy, oborameHus # T.IL
HeoOX0/IMMO TIPOBO/JIUTh KaXKAyH0 orepaluto obpaboTku mpu nomydyeHun 3HaueHus K:T (R).
Ot 3HaueHWs1 OepyTcs WCXOAs W3 TPAKTUUECKUX WM MCC/IeI0BATebCKUX — AHHBIX.
Pa3zkiwkeHre TIPOAYKTOB OCYILECTB/sieTCs [Jo0aBjieHHeM BO/bl, UTO JIerKO OCYILeCTBUMO.
Ywmenbiienne otHomeHus JK:T TpeOyer omepauuii 00e3BOKMBaHHS, KOTOPble 3HAUMTE/HEHO
cioxkHee. [ToaTomy orepaliuu 00e3BOKHMBaHUS CJielyeT BBOAUTh B CXeMy B KpalHUX Cydasix,
KOTZIa OHM HeoOXOJWMBbI [/l TIOBBIIIEHHWS TEXHOJIOTMYeCKMX TOKasaTesnel. Hopmbl pacxopa
JIOTIOJTHUTENTbHOM BO/Ibl, SIBISIFOTCS TOXKE HMCXOJHBIMHU TIOKa3aTesssMd, HeoOXOJUMbIMHU TIpU
pacueTe BOJOIJIAMOBOM CXeMbl. BJIa)KHOCTb OT/ie/IbHBIX MPOAYKTOB, UMEIOIINX OTHOCUTE/ILHO
TIOCTOSIHHYI0 WJ/IU KOJIeOMIOLIYIOCs B y3KUX TpeJiesiax 3HaueHWH Be/IMUMHY, TakKe COCTaBiIsieT
IPyNIly UCXOAHBIX ITOKa3aTeseu Jijisi pacyeTa BOAOLIAMOBOU CXEMBI.

[Tocsie Bcex pacyeToB Ha KayeCTBEHHYIO CxeMy oOorallleHHsi HaHOCSTCSI CTPelKU K MecCTy
10/lauy BOJBI C yKa3aHUeM ee KO/IM4eCTBa.

Ha oCHOBaHMHU TeXHOJIOTMUECKOW CXeMbl OborairieHusi TMpOW3BOAATCS BLIOOp M pacueT
obopyzoBanus. [Ipu BeiOOpe 000Opy/OBaHUsS pelIarOTCs B OCHOBHOM /iBa Bompoca: 1) BeIOOp



TWIMA MAIIWH JJIs TPaBUTAllMOHHOTO oboraijeHus; 2) ompejesieHde TpeOyemMoro Koau4ecTBa
MaIIIVH /IJ1s1 TPaBUTAlJMOHHOTO 000TalieHusl.

BriOpath ¥ onvcaThk BCioMorareibHOe 000pyioBaHMe

[To pe3ysibTaTaM BBITIOJTHEHHBIX PACUYETOB BBLIMIOJIHUTH MPOEKT KOMIIOHOBOUHOTO PpeIleHMUs
MaLIVH JJIs1 TPaBUTALIOHHOT0 00O0rallieHus], TiaH U pa3pe3 rPaBUTALMIOHHOTO 1ieXa.

[TprMepHbI TIepevyeHb TeM KypCOBOI'O MPOEKTa.
Pa3paboTaTh MPOEKT rpaBUTALIMOHHO-MarHUTHOTO 00OTall[eHUst PY/, yKa3aHHbIX HIDKe:

Ne [IpousBoauTensHOCTL, | MaccoBasi foJis,
HaumeHoBaHue py/ibl

BapUaHTa TBIC. T/TOJ %
1 MarHetuToBas pyza 4500 33
2 MarneTtuToBas pyja 3000 35
3 MarHetuToBas pyza 7000 34
4 MarneTtuToBas pyja 6000 31
5 MarHetuToBas pyza 2500 32
6 MarneTtuToBas pyja 6500 36
7 MarnetuToBas pyza 10000 30
8 MaruetuToBas pyza 9000 31
9 MarnetuToBas pyza 8000 34
10 MarneTtuToBas pyja 7000 33
11 MarHeTuToMapTUTOBAs pyAa 6000 36
12 MarnetTuToMapTUTOBas pya 5000 37
13 MarHeTuTOMapTUTOBAs pyAa 4000 34
14 MarnetTutToMapTUTOBas pya 4500 33
15 MarseTuToMapTUTOBAas pyAa 5500 35
16 MarseTuToBble KBapLUThI 11000 37
17 MarHeTUTOBbBIE KBapLIUThI 10000 36
18 MarseTuToBble KBapLUThI 9000 34
19 MarHeTUTOBBIE KBapLIUThI 8000 35
20 MarHeTUTOBbBIe KBapLIUTHI 7000 38




7. OLleHOYHBbIE Cpe/ICTBA //IfA MPOBeAeHUs MMPOMEeXYTOUHOM aTTecTaliu
a) Ilnanupyembie pe3y/ibTaThl 00yYeHHUsI U OLIEHOUHBIE CPeJCTBA A/IA MPOBe/ieHUs MPOME)KYTOYHOM aTTeCTaljuu:

CTpyKTypHBIU
3/1eMeHT
KOMIIeTeHLINU

[TnaHupyemble pe3y/bTaThl 00yUeHUs

OL[EHO‘-IHBIE cpeacTBa

[TK-5 roToBHOCTBIO [1eMOHCTPHPOBATH HaBLIKKM Pa3pabOTKY T/IAHOB MEPOTIPUSTHI 110 CHIKEHHIO TeXHOTeHHOW Harpy3KH IMPOM3BO/CTBA Ha OKPYIKAIOLIYIO Cpesy
MY 3KCIUTyaTallMOHHOW pa3BejKe, A00blue U repepaboTKe TBepABbIX MMOJe3HbIX MCKOMAeMbIX, a TakXXe TPH CTPOUTEbCTBE W IKCIUIyaTalldd TOJ3€MHBIX

00BbEKTOB
3HaTh - MepOINpUsTAs TI0 CHW)KEHWI0 TEeXHOTeHHOW | Bompockl /st OLleHMBaHUS 3HAaHU:
Harpy3kd TIDOM3BOACTBA Ha OKpyxKaromfyto | 1. ITpombliieHHbIe TpeOOBAHUS K KaueCTBY M0JIe3HBIX HCKOTIaeMBbIX.
cpefly TpHM  JKCIUIyaTallMOHHOW  pa3Befike, | 2. LIeHHOCTb TOJIe3HBIX UCKOTIAeMbIX.
Jobbiue u mepepaboTke TBepAbIXx Tone3Hbix | 3. [TonsiTve 06 oborareHuH.
WCKOTIAeMBIX, a TaKXe TP CTpouTenbcTBe W | 4. OCHOBHBIE 3a[auM IDaBUTALMOHHOTO OOOTall|eHusi, TOC/Ie/[0BaTe/IbHOCTh U METOJbl MX
SKCIUTyaTally MO/[3eMHBIX 00bEKTOB pelLeHus!.
5. OCHOBHBIe 3Tarlbl BEIOOPa 000TalleHusl.
6. PaKTOPBI, BAUSIOLIME Ha 0OOoralleHre M0JIe3HbIX MCKOMAeMbIX FPaBUTALIMHHBIM METO/[OM.
Y™metsb - paspabatbiBaTh TUIaHBl MEpONpPUSATUH TI0 | BOIpPOCH /1T OLeHUBAHUS 3HAHUI:
CHIDKEHUIO TeXHOT€HHOMN Harpy3ku | 1. ['paBUTAllMOHHBIM METOZOM OOOTalleHUsT Ha3bIBAIOT ...
TIPOM3BO/ICTBA Ha OKPYJKAIOIIyl0 cpefy mpd | 2. IIo THITy UCIIO/b3yeMBbIX arapaToB IPABUTALIOHHBIE ITPOLIECCHI MOYKHO Pa3/e/uTh ...
IKCIITyaTalAOHHOM  pa3Befike, Ao00biue U | 3. OTCaAKO# Ha3bIBaeTCs TPOLIECC ...
riepepaboTKe TBep/BIX MMOJIe3HBIX HCKOMaeMblX, | 4. OboraleHue 1mojie3HbIX UCKOMaeMbIX B TsDKeJbIX Cpeflax OCHOBAHO ...
a TakXe TPU CTPOMTENLCTBe W JKcIuTyataimu | 5. KoHueHTparws (oboraiieHre) Ha CTo/Iax — 3TO TPOLeCC ...
M0/I3€MHBIX 00BLEKTOB
Bnagets - HaBbIKaMH{ pa3pabOTKM TUIaHOB MeporpusThii | [lepeueHb MpUMepPHBIX BOIIPOCOB /ISt TPOBEPKH 3HAHUIA:

M0  CHWKEHWI0  TeXHOTeHHOM  Harpy3Kd
MPOM3BO/CTBA Ha OKPY’KaloOIIyl0 Cpeay TMpHU
9KCIUTyaTallMOHHOW  pa3Befike, /00biue U
repepaboTKe TBEP/BIX TMOJIE3HBIX UCKOTIAeMBbIX,
a TaKkke TP CTPOUTE/ILCTBE M IKCIUTyaTalldu
TI0/]3¢MHBIX 00BEKTOB

- TPaBUTALIMOHHbIE METO/Ibl M UX MECTO CPeN APYTHUX MeTOZOB oboraiieHus;

- K/1accuUKalys TpaBUTAlMOHHBIX METO/I0B 00OTaIlleHus;

- OTCajiKa Y TIPUHIUI JeNCTBUS OTCaZlOYHOM MalllUHBI.

- TsbKeJIoCcpe/iHasi ceriapaliysi U OCHOBHbIe TIPUHILIUIILI ee pear3alivu.

- obopyj0BaHMe [jisl peav3al[iy TPaBUTALMOHHOTO 00OralljeHHs Py-BUHTOBOM ceraparop,
KOHI[eHTPAL[MOHHBIN CTO, IIUI03.




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OueHouHbIe CpejCTBa

[TK-12 roTOBHOCTBIO OTEpPaTMBHO YCTPaHSITh HApYIeHHs TPOW3BO/CTBEHHBbIX TPOIIECCOB, BECTH TEPBUUHBLIA yueT BBITIOJHSIEMBbIX pabOT, aHaIU3UPOBaTh

OrepaTrBHBIE U TEKYIHE TI0Kd3dTeJ/IM IIPOU3BOJCTB4, 000CHOBLIBAThH MnpeaJio’KeHHd 110 COBepIIEHCTBOBAHWIO OPrdHMU3dlMK TIDOU3BOACTBA

3HaThb

- BO3MO>XHbI€ HapyllleHHs POM3BO/|CTBEHHbIX
TIPOLIeCCOB;

- OrepaTUBHbIE U TEKyIlUe MoKa3aTeau
TIPOM3BO/CTBaA;

- HarpaBJ/ieHHsI COBepILIEeHCTBOBAHUS
OpraHu3alvy Mpor3BO/CTBa

[TpyMepHbIi TeCT J/isl OLIeHKH 3HaHU
1. HegocTtaTKul TUAPOLIMKIIOHOB.
e) Bricokoe 3HepronoTpebieHye U OBICTPBIN U3HOC.
f) Maasi TPOM3BOAUTETHHOCTD.
g) 3aHMMalOT 3HAUMTEe/bHYIO NTPOU3BOJUTETHBHOCTD MJIOIIA/(b.
h) HeBo3MoXXHOCTb KacCU(HUKALIMM TOHKO3ePHUCTOIO0 MaTeprara.
2. UeMy paBHa MaKCUMaJbHasi TJIOTHOCTh CYCIIeH3UU?
e) IlosloBUHA MJIOTHOCTU YTSDKETUTEIS.
f) TlnoTHOCTU yTSDKeTUTess.
g) IlosoBUHE CyMMBI IIJIOTHOCTEH YTSDKETUTEISE U BOIbI.
h) TlosoBuHe pa3HOCTU MIOTHOCTU YTSDKEUTESE U BOABI.
3. HemocTaTtku THEBMaTHUECKOTO 00OTall[eHHs.
e) Hwuskas adpdekTriBHOCTB, 60/IBILIOE MTBLTIE0OPa30BaHUe U OrpaHUUeHHast KPYITHOCTh
oborairjaeMoro Matepuara.
f) Bblicokue KanuTa/ibHbIe 3aTpaThl.
g) OrtcyTcTBHe BOJHO-11IAMOBOTO XO3SIMCTBa.
h) TIpoxykTel oboramieHus cyxue.
4. I'naBHast 0c0OEHHOCTH PabOTHI [IEHTPOOEXKHBIX KOHI[EHTPATOB.
e) Heo0x0anMOCTb BEICOKOTO Pa3KIDKEHHUSI MTYJIbIThI.
f) BbICOKasi 3HEPrOEMKOCTb.
g) Bbicokoe yckopeHHe Mpy BpallleHuH poTopa.
h) Heob6xoauMoCTb OAAuM MYJIbIBI C MaJIbIM Pa3KIKEHUEM.

Ywmets

- BeCTHu HepBI/IqHHﬁ YUeT BBITTO/JIHAEMBIX pa60T;
- dHA/IM3MPOBATL OIlepaTUBHbIE W TeEKYyLIuUe
IMMOKa3aTeJ/ii MMpOru3BOACTBA,

- 000CHOBBIBATh rnpeajaioXeHusd I10
COBEpHIEHCTBOBAHUIO OpraHr3alivun

[TpriMepHBIM TeCT /17151 OL|eHKU 3HaHUU

1 B ueM COCTOMT OT/IMUME IPAaBUTAIIMOHHBIX TIPOIIECCOB 0OOTaITeH s ?
A) paznuuue B CMauMBaHUHW YaCTUL] BOJIOM
B) pa3ivunie B CKOPOCTSIX IBU)KEHUSI IO/ IeWCTBHEM TIJIOTHOCTH M KPYITHOCTH YaCTHI]




CTpyKTypHBIM
5/IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OreHOuUHBIE CpeJCTBa
KOMITeTEeHLIUU

TIPOM3BO/ICTBA C) pa3nuuue B 1iBeTe U hopMe YaCTHI]
D) pa3nuurie B MarHUTHBIX CBOMCTBAX YaCTHI]
E) pa3nuuuie B 3/1eKTPUUECKUX CBOMCTBAX YaCTHI]

2 [171s1 KaKOTO ChIPbsI IPUMEHSIFOTCS TPaBUTALIMOHHBIE METO/IbI 0OorallleHus?
A) py/i yepHBIX MeTa/I0B

B) MoJie3HBIX UCKOTIAeMBIX C OJTM3KOM MIOTHOCTHIO

C) OKHC/IEHHBIX U CMellIaHHbIX TIOJTMMEeTa/l/TMUeCKUX Py

D) TOHKOBKparieHHbIX MeAHO-IJUHKOBBIX PY/I

E) 11171aMOB IIBETHBIX, peIKUX U 0/IarOPO/IHBIX MeTaslyioB

3 Ha Kakue rpynmnsl JeysTcs rpaBUTaliOHHbIe IPOLieCChl?
A) pa3geneHue Ha )KUPOBBIX MTOBEPXHOCTSIX

B) pacciioeHre cMecu yacCTHI] B KpUBOJIMHEHHBIX ITOTOKaX

C) pasgenenue yacTtut] 1o opMe MOBEPXHOCTH

D) pa3zenenue mo 6;1eCKy ¥ LIBETY YaCTHI]

E) pa3zeneHuve yacTul] B MarHUTHBIX U 3JIEKTPUUECKUX TTOISIX

4 K urc/y rpaBUTAl[MOHHBIX METO/[OB OTHOCSITCS:
A) meHHas1 ceraparjusi

B) nHeBMaTUueCKasl cerapaiiys

C) pasoMeTpuueckasi cerapariusi

D) nusnekTpryeckasi ceraparusi

E) marHuTHas cernaparjys

5 I'paBUTALIMOHHBIE MPOLIECCHI POBOJATCS B C/IEAYIOIIMX Cpefax:
A) ra3oBas cpefia

B) kucioTHas cpesia

C) Tsbkenas cpesia

D) s/ieKTpoiUTHas cpejia




CTpyKTypHBIM

5/IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OreHOuUHBIE CpeJCTBa
KOMITeTEeHLIUU
E) menouHas cpesia
Bnazetsb - HaBblKaMU TIpUHATUA pellleHMd 10 | [IpyMepHBI TeCT /7151 OLleHKH 3HaHWM:

yCTpaHeHHUo BO3MOJKHBIX HapyLIeHUH
TIPOM3BO/ICTBEHHBIX MTPOLIECCOB;

- HaBblKaMM BeJIeHWsI TIEPBUYHOTO yueTra
BBITIOJTHSIEMBIX padoT;

- MEeTOJJUKaMH OIpe/ieJIeHHs] OTEepaTHUBHBIX U
TEeKYIIUX TT0Ka3aTesiel POU3BO/ICTRA;

- HaBbIKAMU OOOCHOBAHUSI TIPEJIOXKEHUH TI0
COBEpIIIEHCTBOBAHUIO OpraHU3aliu

1. Kak Ha3bIBaeTcsi CJIoM MaTepuasa, TIOTHOCTb KOTOPOTO MeHbllle TsDKeoro, Ho 6osibiie
JIETKOr0 MUHepaJsa pasze/nseMo CMecu Ha 0TCaZJOuYHOM peltete?

A) TeCcKu

B) 11/IaMbl

O) TsbKenasi hpakiys

D) VICKYCCTBeHHasi 110CTeJIb
E) Jierkast (ppakius

2 Bo cKOMBbKO pa3 KPYMHOCTh 3epeH TocTeny 0osblile KPYITHOCTU 3epeH pasjiensieMoi cMecH
TIpu OoTCajKe?

A) 3-3,5
B) 4-5

C) 0,5-1
D) 1-1,5
E) 2-25

3 TlapameTpamu, peryaupyromyumMe paboTy 0TCaJOYHON MalllUHBI, SIBIISTFOTCS:
A) KpYyIHOCTb sueeK pellieTa MalllluHbl

B) wacrora nmynbcarum Bopbl

C) ckopoCTb oAUy MyJ/IbITbl HA OTCAAKY

D) Temnieparypa MyJibIibl OCTYIAOLEN Ha OTCaJKY

E) KpynHOCTh MaTepuasa MocTe/d MallliHbI

4 CKO/bKO KOHCTPYKLIMI OTCaZi0YHBIX MalllMH U3BECTHO B HACTOsIIllee Bpemsi?

A) 55
B) 90
C) 30

D) 80
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E)

75

5 HanboJiee pacripocTpaHeHHbIe BU/bl OTCAIOUHBIX MaIIIHH:

A)
B)
C)
D)

C TIOJBW>KHBIM PeLlIeTOM, C UCKYCCTBEHHOU MOCTe/TbI0
TIOPIIIHEBBIE, [IEHTPOOEKHbBIE

rpaBUTALIMOHHEIE, [IeHTPOOEKHbIE

TIOpIIIHEBbIE, OeCTIOPILIHEBbIE, TUa(parMoBbie

6 Ha CcKoJIbKO cioeB pacripee/jaar0TCA 3€epHa I10 INIOTHOCTH B OTCAJOUYHBIX MadlIKMHAX C
€CTeCTBEHHOM ITOCTe/IbI0?

A) 1
B) 5
c) 2
D) 4
E) 3

[TK-19 roroBHOCTb K pa3paboTKe MpPOEKTHBIX WHHOBAL[MOHHBIX
VICKOTIaeMbIX, CTPOUTEIbCTBY M 9KCIUTyaTalliy M0/13eMHbIX 00bEeKTOB

pellieHui M0 JKCIUTyaTal[MOHHOW pa3BejiKe, A00bIue, repepabOTKe TBePAbIX T10JIe3HbIX

3HaTb

- TeopeTHYeCKHe OCHOBBI PAaBUTALIMIOHHOTO
MeTozia oboraiieHus;

- COBpPeMeHHbIe TPaBUTAIMOHHbIE TIPOL[eCChI
oborarrieHust TBePAbIX TI0/Ie3HBIX NCKOTIaeMbIX B
Pa3MYHBIX Cpeax;

- 00/1acT! IPUMEHEeHUsT KaXKJ0T0 13
IPaBUTAL[IOHHBIX TIPOL[ECCOB U TIPAKTUKY
IPaBUTAIIMOHHOTO 00OTAIleHUs Pa3/INUHBIX
BU/IOB MUHEPAJIbHOTO ChIPbSI;

- OCHOBHOe oOopyzoBaHMe [ KaXIOro
IPaBUTALIIOHHOTO TIPOIIeCCe, ero YCTPOMCTBO,
PeryivpoBKy, /[JOCTOMHCTBA U  HEJOCTaTKH,
MPOM3BO/UTe el 000PYZOBAHUS

1.

W

4.
5.
6.
7.
8.
9.

10.
11.

[TpuMepHBbIii NepeueHb TEOPETUUECKHUX BOMPOCOB K SK3aMeHY:
Ponb ¥ 3HaueHHWe TPABUTALMOHHBIX TIPOLECCOB Ha 0O0OTaTUTE/NBbHBIX (abprKax.
Knaccugukaiysi rpaBUTaliMOHHBIX TTPOLIECCOB.
Posb Bofibl B 0O0raliieHny mosie3HbIX UCKOTaeMbIX.
Ha3HaueHWe TpaBUTALMOHHBIX TMIPOLECCOB TIPU OOOTAIlleHWH TBEPABbIX IT0JIe3HBIX
HCKOIlaeMbIX.
CBoiicTBa MUHEPa/TbHBIX YaCTHI], TO/IBEPTaIOIINXCS TPAaBUTAIIMIOHHOMY 0O0TaIleHuro
CBolicTBa cpeJi, MPUMEHSIEMbIX B TPaBUTALIMOHHBIX MpOLieccax.
Bupl conpoTuBieHus cpefbl ABWKYIUMCcS Tesam. KpuBas Peiisnest.
BnvisiHye ¢popMbl 3epeH U TeMriepaTypbl BO/bl HA KOHEUHYIO CKOPOCTb Ta/leHUs.
Ornpe/ienieHrie KOHEUHOM CKOPOCTH TaZleHus 3epeH KPYIHOCTbio MeHee 0,1 MMm.
OmnpeienieHre KOHEUHOM CKOPOCTH MNaZleHus 3epeH KPYIHOCTho 2 — 0,1 Mm.
OnpezeneHrie KOHEYHOM CKOPOCTHU TaZieHUsT 3epeH KPYIMHOCThIO Oosiee 2 MM
Ornpe/ienieHre KOHEUHOM CKOPOCTH TNafleHrs 3epeH M0 NepBoMy napameTpy JIsIeHKo.
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12. PaBHONafjarolue 3epHa U KO3(pPULMeHT paBHONaaeMOCTU. [IpakTHueckoe mprMeHeHye
KOo3((pULMeHTa paBHOMNa[aeMOCTH.

13. Onpegenenue ko3¢ ¢ulivieHTa paBHOIaZaeMOCTH /151 3epeH MeHee 0,1 MM.

14. Onpesienenue ko3¢ ¢uLieHTa paBHOIaAaeMOCTH 3epeH KPYNMHOCTh0 2 — 0,1 MMm.

15. Onpezienienue K03 duIeHTa paBHOIIA[aeMOCTH 3epeH Oosiee 2 MM.

16. OnpesienieHye KO3 puLIeHTa paBHOMNALAeMOCTH U pa3MepOB paBHOIAZAOLIMX 3epeH 10
BTOpOMY IapameTpy JIAmeHKo.

17. OnpesienieHyie KOHEYHOM CKOPOCTH Ma/ieHUs 3epeH B YHUBepCalbHOM dopMme.

18. CtecHeHHOe [BWKeHUe Tesl. 'MIioTe3bl U KOHeYHasi CKOPOCTh IaJieHusl TeJl.

19. ®pakioHHbId aHamM3. MeToArKa BBITIOHEHUs W TIOPSJ0K 00paboTKM pe3y/bTaToB.
Crioco0Obl OIIeHKH CTeTieHH 000raTUMOCTH YTJIeH.

20. CejiMeHTaLIMOHHBIN aHAJIN3.

YMmetnb

- paspabaTbiBaThb IPOEKTHbIe WHHOBAL[MOHHbIE
pelieHusi 110 TiepepaboTKe TBepAbIX I0JIe3HBIX
WCKOIaeMbIX, BK/IOYasl MPOEKTHbIE PelleHUs 10
rPaBUTAlJMOHHOMY  OOOTaljeHHI0  TI0JIe3HBIX
HCKOIaeMBbIX;

- BbIOMpaTh W PaCCUMTHIBATH TEXHOJIOTHUECKHEe
CXeMbl TPaBUTALMOHHOTO 0boraleHus

- paccuuTbiBaTb CKOPOCTH [IBWKEHUs Tel B
cpefiax;

- oripe/ieNiTh 11e/1eC000pa3HOCTh
WCITI0/Ib30BaHMsl PA3/IMUHBbIX TPaBUTALJMOHHBIX
TMIPOLIECCOB Ji/151 KOHKPETHBIX YC/I0BUM;

- aHa;mM3upoBaTh  3(PdeKTHBHOCTE  pabOThHI
anraparoB U MPOLIeCCOB

[TprMepHBIii IepeyeHb TeM KypCOBOI'O IIPOEKTa.
Pa3paboTaTh MPOEKT IrpaBUTALMOHHO-MarHUTHOTO oOoralleHust Py, yKa3aHHbIX HUKe:

MaccoBas
Ne IIpousBOAUTENBHOCTS,
HavmeHnoBaHue pyzbl Jlons,
BapuaHTa TBIC. T/TO[ %
(0}




CTpyKTypHBIM
571eMeHT [TnaHupyemble pe3y/bTaThl 00yUeHus OueHoOuHbIE CpefiCTBa
KOMITeTeHLIUU
1 MaruetutoBasi pyza 4500 33
2 MarueturoBas pyza 3000 35
3 MaruetutoBasi pyza 7000 34
4 MarueturoBas pyza 6000 31
5 MaruetutoBasi pyza 2500 32
6 MarueturoBas pyza 6500 36
7 MaruetutoBasi pyza 10000 30
8 MarueturoBas pyza 9000 31
9 MaruetutoBasi pyza 8000 34
10 MarueturoBas pyza 7000 33
11 MarHeTuTOMapTUTOBAs pya 6000 36
12 MarsHeTuToMapTUTOBAs pyAa 5000 37
13 MarHeTuTOMapTUTOBAs pyAa 4000 34
14 MarzHetuToMapTUTOBAs pyAa 4500 33
15 MarHeTuTOMapTUTOBAs pyAa 5500 35
16 MarHeTUTOBBIE KBapLIUThI 11000 37
17 MarHeTUTOBBIE KBapLUThI 10000 36
18 MarHeTUTOBBIE KBapLIUThI 9000 34
19 MarHeTUTOBBIE KBapLUThI 8000 35
20 MarHeTUTOBbIE€ KBAaPIUTHI 7000 38
Bnagets - HaBbIKaMU pa3paboTKu MPOEKTHBIX [TpuMepHbIe MpaKTUUYeCKHe 3aJjaHusI K 9K3aMeHAlIMOHHOMY OU/IeTy:
MHHOBAL[MOHHBIX pellleHWd 110 TiepepaboTke [ 1. Orpegenmuts no Metofy JlsieHko I1.B. kKoHeUHyr0 CKOPOCTb TiafieHust 3epHa IlapoobpasHoit
TBepAbIX TMIOJIe3HBIX WCKOIMAeMbIX, BKJ/IHOUas (OpMBI B BO/Ie IMaMETPOM 3 MM U TUIOTHOCTBIO 2600 Kr/m® .
rpaBUTAL[MOHHOE o0oraIrieHue; 2. Ornpenemuts 1o MeToay JIseHko I1.B. pa3mepbl paBHOMNazaroux 3epeH ¢ riotHocTsiMy 1800
- OCHOBHBIMH MeTOMKaMH 1 2600 Kr/M® ¥ KOI((UIMEHT PaBHOIMALAEMOCTH, €C/Id KOHEUHas CKOPOCTb WX T1a/IeHust
9KCIIepYMEeHTa/IbHOT O Ollpe/iesieHHs [lapaMeTpOoB cocrasisiet 0,3 m/C.
pas/MuHbIX TPABUTALMOHHBIX MporeccoB u|3. OnpesemTb KOIMYECTBO YTSDKEIUTeNs IUIOTHOCTHIO 4500 Kr/m®, Heobxomwmoe s
rapamepToB obopymoBaHus st TPUrOTOBJIEHNSI 3 M CYCIIeH3HH TIOTHOCTLI0 2000 Kr/m®,
rpaBUTALIMOHHBIX [POLIeCCOoB, HaBblKamu | 4. Ornipegenuts 1o Metoay JIsigenko I1.B. pasmepsl paBHOIaar0MUX 3epeH C IVIOTHOCTAMU
00pabOTKM TMOMyUeHHBIX SKCIIEPUMEHTATbHBIX 1800 m 2600 Kr/mM> ¥ K03(GHUILMEHT PaBHOMNAJAEMOCTH, €C/IM KOHeYHAass CKOPOCTh MX
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JlaHHBIX

- OCHOBHBIMH MeTOJUKaMH pa3paboTKu
TPOEKTHBIX peleHui OT/ie/IeHUM
rPaBUTALIMOHHOTO oborarieHust Ha

oborarurenbHBIX (habprkax

8.

nazgenus cocrasiset 0,3 m/c.

IMo KpyBBIM 0OOTaTHMOCTH OTIPEIETTH TeOPETUUECKHE TIOKA3aTe/ Tl 000TartieHUsT (Y1, Yr-n, Yiss Amn
Y IVIOTHOCTHU pa3jie/ieHus1), ecyid 30JIbHOCTh KOHLleHTpaTa 8 %, a mopogsl 60 %.
OnpezpenuTb KOHEUHYIO CKOPOCTb CBOOOTHOTO TIa/IeHUs 3epHa KBaplia IMaMeTpoM 5 MM B
BOJI€.

Onpezsenutb CKOPOCTb CBOOOJHOTO TaZIeHUs] YrOJBbHOTO 3epHa KPYMHOCThIO 0,1 mwm,
Nazlaloliero B BO3gyxe MIOTHOCTBIO 1,21 kr/m>. TInoTHOCTh yris npussats 1400 Kr/m?,
BSI3KOCTB Bo3ayxa 0,02:107 ITa-c.

OnpezfenuTb CKOPOCTh CBOOOAHOTO TajieHUsl 3epHa MarHeTUTa KPYMHOCTbIO 1 MM Mpu
NaJleHny B BOZie.

[1ICK-6.4 criocobHOCTh pa3pabaThiBaTh M peayM30BbIBaTh TPOEKTHI TMPOM3BOJCTBA TIpU IepepaboTke MHHEPa/JbHOTO U TEeXHOT@HHOTO ChIpbsi Ha OCHOBE
COBPEMEHHOW MeTOZI0JIOTUM TIPOeKTUPOBAHUS], PacCUMTHIBATh IMPOU3BOAWTENHHOCTE U ONpEJeNaTh IapameTpbl 000pyAoBaHHsI oboraTuTenbHbIX (HaOpHK,
(hopMHpOBATh reHepasbHbIN IJIaH ¥ KOMITIOHOBOYHbIE pellieHusi 060raTuTeibHbIX (habpuk

3HaTh

- COBpeMe€HHbIe TIPOEKTbI I10 Hepepa60TKe
MHUHEPA/IBHOTO KW TEXHOIe€HHOIro CbIpbd U
MeTOO0JIOTUIO UX TIPOEKTHUPDOBAHUA;

- TexXHOJ/IOTh4yeCkKre CXeMbl W OpraHu3alnio
MMPON3BOACTBA Hd 'PABUTALJMOHHBIX ¢)86PI/IKHX;

“Thwhn

o

[TprMepHbIii NepeueHb TEOPETUUECKHUX BOIIPOCOB K 9K3aMeHY:
I'uppaBmuueckass KaaccMbUKal[Us: Ha3HaueHWe oOrepaliud Ha  000TraTUTe/bHBIX
¢dabpukax. I'wapaBnuueckass KinacCUPUKALUs B  BOCXOJSILEM, TOPU30HTAILHOM,
KOMOMHHPOBaHHOM TIOTOKaX.

OTcaaxa: MpUHLIMIT pa3/esieHusi, 061acTy nmpuMeHeHus1. LIUK/TbI OTCaKM.

CriocoObI pa3rpy3kH TspKesol (hpaKIy U3 OTCAI0UHBIX MaIIIVH.
@DaKTOpkI, BAUSIOLIUE Ha TIPOLIECC OTCA/KHU.

OOoraitieHe B TsDKeNMbIX Cpefiax: TIPUHIUI  Pa3/eieHus],
JIOCTOMHCTBA U HeJJOCTaTKH.

CBoycTBa yTsDKeNIWTened U TsDKeNbIX CycrieH3uM. [IpurorossieHMe W pereHepanyst
CyCIeH3uH.

[TpombIBKa: Ha3HaueHWe orepanyd, 007acTH TIpuMeHeHHUs. [IpOMBIBUCTOCTH DPyA |
TMeCKOB.

OOorairieHde B TIOTOKAa BO/bI, TEKYI[EM IO HAKJIOHHOM TUIOCKOCTH. TeopeTHueckue
OCHOBBI TlepeMelleHts] YaCTHL] B 6e3HarIOpHOM C/1a00HAaK/IOHHOM TTOTOKE BO/bI.
Ooborarene Ha MUTIO3ax: OOIMe CBefeHWs, 00/aCTH TIpUMEHeHHs, JOCTOWHCTBA U
HeJIOCTaTKU.

00/lacT  TIpUMeHeHwUs,




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLleHOUHBIe CpejCTBa

10. MexaHu3M pa3/ie/ieHus1 YaCTHUI] Ha KOHIIEHTPAIIMOHHBIX CTOJIaX.

11. OborarmeHrie Ha BUHTOBBIX CellapaTopax: MPUHLUI pa3jesieHus, 001acT MpUMeHeHus,
JOCTOMHCTBA U HEZOCTATKH.

12. Oboraienvie B CTPyHHBIX armaparax.

13. O6oraiieHue B 1eHTPOOEXKHBIX arraparax: o0Iue cBeieHus], 00/1aCTH PUMEHEeHHe

14. TlneBMaTHuecKoe oboraiijeHue: ob1ue cBeZieHrs, 006/1aCTH MPUMeHEeHUs], JOCTOMHCTBA U
HefoctaTki. OcoOeHHOCTH IMHEBMAaTHUeCKOT0 00oraleHusl.

Ywmets

- pas3pabaTbiBaTh W peasM30BbIBATH TIPOEKTHI
MPOM3BO/ICTBA T10 repepaboTke MUHEPATBLHOTO U
TeXHOTeHHOTO ChIpbsi Ha OCHOBE COBpEMEeHHOM
METO/I0JIOTHUH TPOeKTUPOBaHMS;

- paccuuThiBaTh  TPOU3BOJUTENLHOCTH U
oripe/ieNiATh TlapaMeTpbl 000py/J0BaHKs /ISl BCEX
IPaBUTALIMOHHBIX MPOIIECCOB 0OOTaIeHHSsT

3azsaHue:
Pacuet TexHOMOrMUeCKUX cxeM 060oraTuTe/IbHbBIX (habpUK [/1s1 oOoraleHHs XpOMOBBIX PY/I.
PacueT TeXHOIOTUYECKUX CXeM 000oraTuTeTbHbIX (habpUK A1t 0OoTall|eHust yTiIsl.

Bnagetb

- TpUHLUINAMU (OPMUPOBaHUSI TeHePaTbHOTO
r1aHa oboratuTesibHbIX (habpuK;

- KOMITOHOBOYHBLIMU pelleHusIMU
IPaBUTAL[MOHHBIX OT/e/IeHUd 000raTUTe/bHBIX
(habpuk;

- MeToJuKaMH pacyeTa IPOU3BOAUTENBHOCTH
OT/leJIeHU! TPaBUTALUY;

- METOAWKU  ONpeJe/ieHUs]  TapamMeTpoB
obopyoBaHust IJIst IPaBUTALIIOHHOTO
oboraiijeHHst Ha oboraTuTeNbHbIX (PabprKax;

- OCHOBaMH COBPEMEHHBIX MeTO/I0B

MPOEKTUPOBAHUS OT/Ie/IEHUH TPAaBUTAI[MOHHOTO
oboraiieHust 060oraTUTebHBIX (habpUK

[TpuMepHbIe MpaKTUYeCKHe 3aJjaHus K 9K3aMeHAlIMOHHOMY OW/ieTy:

1. Paccuurtarh pasmep MakCHMa/bHbIX 3€DeH B3BeCH, YXOZSIIMX B C/IMB OTCTOMHUKA, €C/IU
WX TH/[PaB/IMyecKast KpyrmHocTs 1,1 MM/c, a IioTHOCTh 3 T/cM®,

2. PaccuuTaTh TUJpaBIMUECKYH) KDYMHOCTb 3epeH B3BeCH B YCJIOBUSIX CBOOOJHOTO
OC&X/JeHHs B BOJE, eC/IM SKBUBAJIEHTHbIM AUAMETpP OCaXJarolmmxcs yactuy 10 MM, a
IJIOTHOCTB YacTuLy 3,4 r/cm>.

3. PaccuuTaTh KPYMHOCTb MaKCUMAaJ/IbHBIX YaCTHL], YXOJALIUX B C/IMB OTCTOMHUKA, €C/IA UX
rU/paB/MuecKas KpyrnHocTsb 0,8 MM/C, a IVIOTHOCTb OCaXKAAMOIIMXCA YacTrL] 3,5 T/m°,

4. OrnpejenuTb MacCy MarHeTUTOBOI'O YTsDKE/JUTe IS [i/I PUroToB/leHus 1 M3 cycrieH3uu
w10THOCTBIO 1400 Kr/m?, ecyi oTHOCTL MarHetuta 4500 kr/m>,

5. Ornpefenurb KOJMYECTBO YTSDKENIUTeAss W BOALI jijis TpuroToBieduss 100 w?
(eppOCUIULIMEBOI CYCIIEH3UM TUIOTHOCTBIO 2700 Kr/M* IpU TJIOTHOCTH YTSDKEIUTEIs
6300 kr/m>.

6. OmnpeennTb CKOMBKO MarHeTHUTa HY>KHO 00aBUThH B CYCTIEH3HIO C MJIOTHOCThIO 1400 Kr/
M®, 4TOOBI ZJOBECTH €€ TIOTHOCTh 0 1480 Kr/m®, ec/iv IoTHOCTL yTspkenuTens 4700 Kr/
M,
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7.

OnpejenuTh BA3KOCTL CYCIIeH3MH, eCd ee IUIOTHOCTL 1480 Kr/mM°, a IJIOTHOCTH
yrspkenuTess 5000 Kkr/m®,

IICK-6.5 roTOBHOCTBL MMPpUMEHATL COBPEMEHHEIE I/IH(bOpMa]_[I/IOHHbIe TE€XHOJ/IOTWUH, dBTOMATHU3MPOBdAHHbBIE CHUCTEMBI TIPOEKTUPOBAHHA 000raTUTe/IbHBIX

TIPOM3BO/ICTB

3HaThb

- coBpeMeHHble MH(OpMalMOHHbIe TeXHOJIOTHH,
aBTOMAaTHU3UpPOBaHHbIE CUCTeMBbI
MPOEKTUPOBAHMS 000TaTUTE/TBHBIX TIPOM3BO/ICTB

10.

11.

12.

13.

[TprMepHBI NTepeyeHb TeOPEeTUYECKHUX BOIIPOCOB K IK3aMeHY:
KoHCTpyKLusi ¥ TIpUHLMIT paboThl MexXaHWueckoro (CrMpagbHOro) Kiaccudukaropa.
PerynvpoBKa crivpasbHbIX K/1acCU(PUKAaTOPOB.
KoHCTpyKLusi ¥ TIPUHLUIT paboThl TUAPOLMK/IOHA. OCHOBHBIE MapaMeTphbl, BJUSIONIYe Ha
paboTy TUIPOLMK/IOHOB.
KoHCTpyKLMM ¥ TIpUHLUI PaboThl KOHYCHOTO W MHOT'OKaMepHOTO T'M/pPaB/IMUeCKUX
KnaccudukaropoB. O6acTi MpUMeHeHusl, JOCTOMHCTBA M HeIOCTaTKH.
IuadparMoBbie 0TCaZi0UHbIe MAILIMHbBI: PUHLIMIT paboThl, 06s1acTh TipUMeHeHHs1. CXeMbl
JvadparMoBbIX OTCAaJ0YHbIX MAIlIKH.
BecnopiiiHeBble OTCaZl0YHble MaIllMHBL: TIPUHLUIT paboThl, TMpeuMyllecTBa, 00JacThb
nipuMeHeHUs1. CxeMbl OeCIIOpIIHeBBIX OTCA/[OYHBIX MAIlIWH.
KOHCTPYKL[MM ¥ TIPUHLUI PaboThl KOJIECHBIX CerapaTopoB [ijisi oboraijeHrsi B BOJHBIX
cycreHsusix. O6s1acTv MprMeHeHusl, JOCTOMHCTBA U HeZOCTaTKH.
KoHCTpyKL[MM ¥ MPUHLIMIT paboThl KOHYCHBIX CerapaTopoB [yisi oboralieHus MoJjie3HbIX
MCKOTIaeMbIX B BOJHBIX CycrieH3usix. O61acTv IpMeHeHus], JOCTOMHCTBA U HeZJOCTaTKH.
KoHCTpyKLuM ¥ puHLIMIT paboThl 6apabaHHBIX cemapaTopoB Ayisi 0boraiieHusi B BOJHBIX
cycriensusix. O6s1acTv MpUMeHeHus], JOCTOMHCTBA U HeZIOCTaTK!
KoHCTpyKLUsi ¥ TIPUHLUI paboThl TPEXMPOAYKTOBOTO TS’KeIOCPeAHOT0 TH/POLMK/IOHA.
Ob6nacTb MpUMeHeHWsI.
KoHCTpyKLUsi ¥ MPUHLMI paboThl KOHLIEHTpalMOHHOTro cTtosna. Ob6jacTé mpuMeHeHwus,
JOCTOMHCTBA Y HeZloCcTaTKU. DaKTOpHI, BJUSIOLE Ha paboTy CTOJIOB.
KOHCTpPYKLIMM ¥ TpPUHLMIT paboThl TMOABWKHBIX IIUTF030B. O6slacTv TIpUMeHeHwus,
[IOCTOMHCTBA U HeZJOCTaTKU.
KOHCTpYKL[MM U TIPUHLUI paboThI 1IT030B C OpOUTa/NbHBIM JBM)KeHUeM Jiek («baptres
Mosm» u «baptie3 Kpoccbent»). ObmacTvl IpyuMeHeHws], JOCTOMHCTBA U HeJJOCTaTKH
KOHCTpYKIMsi ¥ TPUHIMIT paboThl BUHTOBOrO ceraparopa. O6siacTv TpUMeHeHHUsl.




CTpyKTypHBIM

3JIeMEeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OueHouHble CpefCcTBa
KOMITeTEeHLIUU
@DakTOopkl, BAUSIOLIUE Ha NIPOLECC BUHTOBOM Ceraparjyi.
14. CtpyiiHble cernapaTopsl 411 00oralieH!s T0Ie3HbIX NCKOTIaeMbIX.
15. KOoHCTpYKIMK Y MPUHLMI paboThl CTPYHHOTO KOHI[EHTPAaTOpa U KOHYCHOTO CerapaTopa.
Ob6nacTv mpUMeHeHus1, JOCTOMHCTBA U HeJJOCTATKH.
16. KoHCTpyKIMKM W TMpUHOMIT paboThl OyTapel M ckpybOepa. O6macTv TpUMeHeHWs,
JJOCTOMHCTBA U HeZJOCTaTKU.
17. KOHCTPYKIIMM ¥ TIPUHIMIT PabOThI KOPLITHOW MOWKH M OarneHHOM Moiiku. Ob6mactu
NIPUMeHEeHNs], JOCTOMHCTBA U HeJOCTaTKHU.
18. Ob6oramenrie B 6e3HANOPHBIX LEHTPOOEXKHBIX KOHI|eHTpaTopax. KoHCTpyKimu
anrapaToB, 06/1acTi IpUMeHeHus], JOCTOMHCTBA U HeJJOCTATKH.
19. KoHCTpyKIMM ¥ TIpUHUMN ~ pabOThl  MHEBMAaTHUeCKWX cerapatopoB. Ob6mactu
TIPUMeHEeHNs], JOCTOMHCTBA U HeJOCTaTKHU.
20. KOHCTPYKUUSI ¥ TIPUHLMI pabOThI MMHEBMAaTHUECKOW OTCAJOYHOW MaiuuHbl. O0sacTH
NIPUMeHEeHNs], JOCTOMHCTBA U HeJOCTaTKHU.
21. O6oraiieHye B a3pOCyCIeH3HsIX.
Ywmets - TPUMEHSITb MH(OPMAaLMOHHbIE TeXHOJIOTUU U
aBTOMAaTHU3UpPOBaHHbIE CUCTEMbI npu | 3apaHue:
MPOEKTUPOBAHMUsT 000raTHUTeTBHBIX MPOM3BO/CTB | PacyeT TexHomoOrnyeckrx cxem oborature/ibHbIX (abpHK /17151 000raleH s ONIOBSIHHBIX PY/,.
¥, B YaCTHOCTH, TPH pacueTe KaueCTBEHHO- [ PacueT TexHo/ioruueckux cxeM oboraTUTebHBIX (abpUK /1T 3070TOCOepyKalluX PYA.
KOJTMYeCTBeHHbIX ToKasaresen
rpaBUTALIMOHHOTO  oboraijeHudss W TIpU
NPOEKTUPOBAHUN OT/eJIeHUM TIpaBUTaLMM Ha
oboraTuTesibHbIX abpukax
Bnapnetsb - MeTOlaMU UM METOJUKaMH COBPEMEHHBIX [TprMepHbIe TIpaKTHYeCKUe 3aZlaHusl K 9K3aMeHalMOHHOMY OuseTy

MH(OPMaLMOHHBIX TeXHOJIOTUI u
aBTOMAaTHU3UPOBAHHBIX CUCTEM MPOEKTUPOBAHUS
o0oraTuTenbHBIX TPOU3BOZCTB

1. PaccuurtaTh MpOW3BOAUTENBHOCTb CIMPaZbHOIO KjaccuukaTtopa Aas Clefyrolux
WCXOJHBIX [JaHHBIX: JWaMeTp CIupaau 2 M, KOJMUeCTBO Clvpaned 2, yroj HakK/JIOHa
[HUIA Kaaccudukaropa 16°, yactoTa BpaieHus crvpand 20 MUH', MaccoBas OISl B
cnvBe Kiacca KpynHoctd MuHyc 0,071 MM 65%, TJIOTHOCTBH K/IaCCU(PUIMPYEMOro
matepuana 3500 kr/m®, Tpebyemoe pasxkmkenue ciuBa 2,0.

2. PaccuuTath muoliajb 3epkKana My/blbl B OAHOCIUPAJbHOM KlacCH(UKATOpe C




CTpyKTypHBIM
5/IeMeHT
KOMITeTEeHLIUU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OLleHOUHBIe CpejCTBa

JiaMeTpOM Crupasay 2 M.

PaccunrtaTh IPOM3BOAUTEIBHOCTD FMAPOLIMKIOHA U KOJIMYEeCTBO THPOLMK/IOHOB C YIJIOM
KoHycHOoCcTH 20°, ofecreyrBarLlXx O0BeMHYI0 MpoM3BoAuTeabHOCTL 900 M4 U
HOMMHA/IbHYIO KPYITHOCTb CyiiBa 50 MKM. /laBjieHue IyJ/ibIibl Ha BXOZe B TMPOLMK/IOH
0,1 MITa.

PaccuuTath TPOU3BOAMTENBHOCT AWadparMoBOM OTCAZIOUHOM MallMHbI C paboueit
IUIOLIa/IbIO pertieTa 2 M fiji 060TallleH st 30/I0TOCO/EPXKAILIeH POCCHIMHOM PY/bI.
PaccunraTe NpOU3BOAUTENIBHOCTD KOJIECHOIO CYCIIEH3MOHHOTIO Celtaparopa C IIMPUHON
BaHHBI 2 M MpU 00OraljeHnu YIJisi KPYIMHOCTBIO -25+6 MM TIpM MacCOBOM Ji0fie JIeTKOi
yrosbHOM (pakiuu 60% rpu ioTHOCTH cycriensun 1500 kr/m?>,

PaccuutaTe NpPOM3BOAUTENIBHOCTh  OJHOSIPYCHOTO  KOHLIEHTPALMOHHOIO  CTOJIa C
IUIOIAbIO IeKH 7,5 M® [/ C/IeYIOIUX UCXOAHBIX [JaHHBIX: KPYIHOCTL 3epeH 0,8 mMm,
IJIOTHOCTb PyAbl 3,2 T/M?, IUIOTHOCTH I0/€3HOro MuHepaza 12,0 T/M°, IUIOTHOCTbL
110poJbl 2,7 T/mM3.




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

[TpomexxyTouHasi aTTecTalst MO AUCLMIUIMHE «['paBUTAlMOHHBINA MeTOZ oOOoTrareHus»
BK/IIOUAET  TeOpeTHYeCKHe  BOMPOChl,  I03BOJISIFOLIME  OLIEHWTb  YPOBEHb  YCBOEHUS
00yyJaroImyMICs 3HAHUH, ¥ TIPaKTUUYeCKHe 3a/jaHusl, BbISIB/ISIOLMe CTelleHb ChOPMUPOBAHHOCTH
yMeHUH U BafieHu, MpOBOAUTCS B (hOpMe 3K3aMeHa.

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(OpMHPOBAHHOCTH KOMIIeTeHIUi, BCECTOPOHHee, CHUCTeMaTHueckoe U TJiyOOKoe 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-MeTOgUecKOe 1 MH(OPMaHOHHOE 00ecrieueHne JUCIUIIMHBI
a) OcHoBHas 1MTEeparypa:

1. ABmoxuH, B. M. OcHoBBI 060TaleHus MoJie3HbIX UCKOTIaeMbIX : yueOHUK : B 2 ToMax / B.
M. ABpoxuH. — 4-e u3f., crep. — Mockga : ['opHasi kaura, 2018 — Towm 1 : OboraTuresbHbIe
npoyeccsl — 2018, — 420 c¢. — ISBN 978-5-98672-473-7. — Pexum pocryna:
https://e.lanbook.com/book/134944

2. ABnoxuH, B. M. OcHOBBI o0oraiijeHHst TI0/Ie3HbIX UCKOTIaeMbIX : yueOHUK : B 2 Tomax / B.
M. ABpoxuH. — 4-e u3f., crep. — Mocksa: ['opHast kHura, 2018 — Tom 1 : OboraTurenbHbIe
npoueccsl — 2018, — 420 c¢. — ISBN 978-5-98672-473-7. Pexxum pgocryna:
https://e.lanbook.com/book/134944

0) lono/iHUTEe/IbHASA IMTepaTypa:

1. Ao6pamoB, A.A. IlepepaboTka, oborairieHre W KOMIUIEKCHOE WCITO/Ib30BAaHUE TBEP/IbIX
1oJIe3HbIX McKomaembix. T.2. TexHonorus nepepaboTKy M 00O0TaIleHuUs TOJIe3HBIX MCKOTTaeMbIX
[SnekTpoHHBINM pecypc]: yueOHUK Assi By3oB.— M.: U3n-Bo «['opHast kHura», 2004. —510 c.—
ISBN 5-7418-0242-7. — Pexxum foctyna: http://e.lanbook.com/books/

2. Apamos, J. B. TexHonorusi py/i LIBeTHBIX MeTa/IOB: yueOHoe rocobue / 3. B. AjamoB.
— Mocksa : MUCHUC, 2007. — 515 c. — Pexxum JlocTyra:
https://e.lanbook.com/book/47413MepunoB, H.®. I'paBUTaljioHHBIE MeTOZBI ObOTraIIeHus:
KoHcrekT nekuuii.: Yu. mocobue. — YI'TY. 2005.



https://e.lanbook.com/book/134944
https://e.lanbook.com/book/47413
http://e.lanbook.com/books/
https://e.lanbook.com/book/134944

3. CrnpaBouHuK 10 oborairenuto pyz /Tlox pea. Bormanosa O.C.-2-e u3f., mepepab. u /o1,
— M.: Henpa, 1983.

4. Tlepuomuueckue u3nanus: «OboraiieHue pya», «['OpHBIA KypHam», «/3BeCTHs BBICIIIMX
yueOHBIX 3aBefleHuid. [OpHBIA JKypHan», «['opHbI MH(DOPMALIMOHHO-aHATUTHUYECKUI
OrosyieTeHb».

B) Metopnueckue ykasaHuA:
UwkeBckuii, B.B. MeTtoauueckue yKa3aHWs TIO BBITIOJHEHWIO /1abopaTOpHBIX paboT Ajis
cTyzieHTOB creraabHOCTH 130405 nHeBHOM W 3a04yHOM (opM oOyueHHsi. — MarHUTOTOPCK:
®I'bOY BIIO «MI'TY», 2012. - 35 c.

r ) IIlporpammMHoe o6ecieuenue u IHTepHeT-pecypchbIi:

Havmenosanwue 110 Ne moroBopa Cpok JencTBuUs
JIULIEH3UHN
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
Kaspersky Endpoint Security | [-300-18 ot 31.03.2018 28.01.2020
Juist Ou3Heca - CTaHIapPTHBIN
7Zip cB0OO/IHO beccpoyHo
pacripocTpaHsieMoe

1. http://www.giab-online.ru/ 3OnekTpoHHass Bepcus >KypHasa ['OpHBIM HWH(POPMALMOHHO-
aHa/IMTHUYEeCKUH GroJiieTeHb (HayuyHO-TeXHUUeCKu >kypHan) ['IAB.

2. http://www.miningexpo.ru/ I'opHOnpoMBbILLIeHHBIN TopTan Poccun

3. http://www.geoinform.ru/ NHudbopmallMoOHHO-U3aTeNIbCKUd  LIEHTP [0 TeoJoTMd U
HeJIpONo/b30BaHMI0 MUHKCTEp-CTBAa TPUPOJHBIX PECypcoB M 3Kosiorvu Poccuiickoit
depeparun - OO0 «'EONH-®OPMMAPK»

4. http://rudmet.ru/ W3patenbckuii gom «Pyga u Metannbsl» ExxXeHese/nbHOe HOBOCTHOE
3/1eKTpoHHOe u3zanue "Ore&Metals Weekly

5. Cailtbl MpoM3BOJUTe el 00oraTUTeILHOTO obopyoBaHust www.metso.com.,
www.flsmidth.com., www.outotec.com.

6. UHdbopmaloHHO-aHaMUTUUeCKUl 1[eHTp «MuHepan» - http://www.mineral.ru/

http://www.twirpx.com/files/geologic/dressing/ - 6ubmoTeka TeXHUUECKOH JIUTEPATyPhl
8. http://elibrary.ru/defaultx.asp - Hay4yHas 3/ieKTpoHHast 6ubmioTeka eLIBRARY.RU

~

9. MaTepua/bHO-TEXHUUYECKOe 00ecreueHne JUCIHIUITUHBI
MarepuanbHO-TeXHUUECKOe 00ecrieueHre AUCIUIIMHBI BKTFOUAeT:

Twn v Ha3BaHUe
OcHalleHue ayuToOpun

ayIUTOPUU

JleK1[MOHHas ayAUTOPUS MynibTUMeuiiHbIe Cpe/ICTBA XPaHeHus, Tiepefjaud 1
Tnipe/icTaB/eHus MHOpPMaLIUU

Jlabopatopus (ayz. 013) 1. YcraHoBKa /15 OIpee/ieHUus] CKOpOCTel CBOOOJHOrO M

CTeCHEHHOT 0 Ma/leHus YaCTHL.

2. YcraHOBKa [ij1st 060raIieHus: Ha TUPOIIUKIIOHE.

3. YcraHoBKa /151 oboraieHusi Ha KOHLIeHTPALMOHHOM CTOJIe.
4. YcraHoBKa /st o0oraieHusi HA BAHTOBOM CerapaTope.



http://elibrary.ru/defaultx.asp
http://www.mineral.ru/
http://www.outotec.com/
http://www.flsmidth.com/
http://www.metso.com/
http://rudmet.ru/%20%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9
http://www.geoinform.ru/
http://www.miningexpo.ru/
http://www.giab-online.ru/

Twumn 1 Ha3BaHUe
ayIMTOPUMA

OcHallleHre ayMTOpUn

5. YcraHoBka [y oboramjeHWss Ha  IIEHTPOOEXHOM
KOHLIeHTpaTope.

6. YcraHoBKa /151 060TaleHust Ha 0TCaZlOYHOM MalllvHe.

7. YcraHOBKa [Jid pa3fe/ieHUsi Marepuasa 1o KPYIHOCTU Ha
KaCKa/THOM MUpaMUaTLHOM KlaccubrKaTope.

KowmnbroTepHbIii K1acc

[TepcoHanbHbIE KOMIBIOTEPHI € TTakeToM MS Office, ¢ BeIxozom
B VIHTEpHET U C ZIOCTYIIOM B 3/IEKTPOHHYIO UH(POPMAI[HOHHO-
oOpa3oBaTesibHYIO CpeJly YHUBepCUTeTa. YueOHbIHN pumbm
«["'paBUTaLIMOHHOE OOOTaleHNe TT0JIe3HBIX CKOTIaeMBbIX».

Aypvropuu Ajis

CaMOCTOSITe/TbHOU paboTHI:

KOMIIbIOTEPHBIE K/IaCChl;
YUTa/IbHBIE 3aJIbI
oubIMoTeKU

[TepcoHanbHBIE KOMIBIOTEPHI C TTakeToM MS Office, BeIxog0M B
VIHTepHeT U C ZI0CTYIIOM B 3/IEKTPOHHYIO UH()OPMAI[HOHHO-
obpa3oBaTe/ibHYI0 Cpe/ly YHUBEPCUTEeTa




	4. Произвести расчет качественно-количественной схемы.
	5. Выполнить расчет водно-шламовой схемы.
	6.Выбрать и рассчитать основное оборудование.
	7. Кратко описать методы опробования и контроля технологического процесса с использованием средств автоматизации. Следует также кратко описать аппараты (установки), принятые для вспомогательного контроля и регулирования основных параметров технологического процесса обогащения.
	8. Изложить основные мероприятия по технике безопасности, направленные на снижение уровня травматизма, улучшения санитарно-гигиенических условий труда работников и др. (ограждения, обеспечение безопасности пуска агрегатов и машин, защита от поражения электрическим током, устройство вентиляции, освещения, защита от шума и вибрации, мероприятия по борьбе с запыленностью и т.д.).
	- основное оборудование для каждого гравитационного процессе, его устройство, регулировку, достоинства и недостатки, производителей оборудования
	Примерный перечень теоретических вопросов к экзамену:
	- технологические схемы и организацию производства на гравитационных фабриках;
	- современные информационные технологии, автоматизированные системы проектирования обогатительных производств
	- применять информационные технологии и автоматизированные системы при проектирования обогатительных производств и, в частности, при расчете качественно-количественных показателей гравитационного обогащения и при проектировании отделений гравитации на обогатительных фабриках
	- методами и методиками современных информационных технологий и автоматизированных систем проектирования обогатительных производств

