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Jlucr akTyanmsanuu paGodeii mporpaMmel

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa U 0f06pera I peammsauuy B 2020 - 2021
y4ueGHOM rofy Ha 3acenaHuy Kadeapsl [eonoruu, MapKImeaepcKoro fena 1 060raleH s

ITpoTtokom ot 03 %@ T No'o 1
3aB. xadenpoit ”” W.A. I'pumun

PaGoyas mporpamMma mepecMoTpeHa, oGcyxaeHa 1 ogo6pera mis peanmsanuu B 2021 - 2022
y4eGHOM rofy Ha 3acenaHuy Kabenpsl ['eosoruu, MapKIIeiIepcKoro feia 1 060raeHus

IIporoxomor 20 NoE
3aB. kadenpoit W.A. I'pummun

PaBouas mporpamMma mepecMoTpeHa, 06CyKueHa u ofo6peHa I peammsanuu B 2022 - 2023
y4e6HOM rofy Ha 3acenanuu Kabeapsl ['eosoruu, MapKIIeIepckoro meja 1 06orameHus

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

N

PaGouas nporpamMma mepecMoTpeHa, 06CyKaeHa 1 0fo6peHa I peanmsanuy B 2023 - 2024
y4eGHOM rofly Ha 3aceaHuu Kadeape [ 'eonorun, MapKIIeHIepckoro Aeia u 06oramenns

[Iporokomor 200 m N
3aB. xadempoit W.A. I'pumnn

PaGouast nporpamma nepecMoTpeHa, 06cyxaeHa u ofno6pera LI peammsamuu B 2024 - 2025
y4eGHOM rofy Ha 3acefaHuy Kadenpsl [ 'eonorny, MapKIIeHaepekoro feia i 060raleH s

ITpoTokomor ___ 2050 r Now . o
3aB. xadempoit W.A. I'pumun

PaGouas nporpamMma nepecMoTpeHa, 06CyKaeHa u ono6pera LI peanusauuy B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuu Kadeapsl [eonoruu, MapKIIeHnepeKoro feia i 060rameH s

IIporokomor 20 B Ne- .
3aB. kadenpoit N.A. I'pumun




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

Lenssmu ocBoeHust AUCIUATIIMHBI «O6e3BoKHMBaHHeE MPOAYKTOB 00OTallleHus» SB/ISIeTCS:
pa3BUTHE Yy CTY/IeHTOB JINYHOCTHBIX KauyecTB, a Takke (hopMHpOBaHHe TMpodeCcCHOHATbHBIX
KOMIIeTeHIIMM B cooTBeTcTBUM C Tpeboanusmu ®I'OC BO mno creruansHoctr 21.05.04
I'opHoe geno.

2 MecTo AUCIMILIMHBI (MOAY/IsA) B CTPYKTYype 00pa3oBaTe/IbHOM NMPOrpaMmabIl

OucuumnivHa O6e3BoKMBaHUe MPOJYKTOB oOoOrairjeHrs BXOJUT B BapUaTUBHYIO 4acThb
yueOHOro Ty1aHa 00pa3oBaTeTbHOM TTPOTPaMMBI.

I w3ydyeHUss  AMCLUIUIMHBI ~ HeOOXOAWMBbI  3HaHWS  (YMeHUs, BJa/IeHUs),
chopMHUpOBaHHBIE B pe3yJbTaTe U3yUYeHH s JUCLIUTIIMH/ TPaKTHK:

I'eosiorus

Xumust

OoboraiiieHue Mose3HbIX UCKOMaeMbIX

I'mgpomexanuika

dusnueckre MeTO/bl U3yueHUst M0JIe3HbIX MCKOTIaeMbIX

3HaHMs (yMeHUsi, BlaJieHus1), TIOyYeHHble TIPY U3yUeHWM JaHHOUW AWCIUIUIMHBI OyayT
HE0OXOAUMBI [I7Ist U3yUeHUsT TUCLIUTIIMH/TIPAKTUK:

[TpoekTrpoBaHue 0b6OraTUTEBLHBIX (abpUK

[TepepaboTka 1 UCIOIB30BAHKE MTPOAYKTOB 00OTalljeHUst

['paBUTAI[MOHHBINA MeTO/, 0OOoraIeHus

[ToaroToBKa K c/laye U cjjaua rocy/JapCTBeHHOIO 9K3aMeHa

[ToAroTOBKA K 3all[UTe U 3all[iTa BLIMTYCKHON KBa/TU(PUKAIIMOHHOW pabOThI

3 KomneTeHjuu o0yyamwierocs, opMupyemMbie B pe3y/ibTaTe 0CBOEHH

AVCIUIVIMHBI (MO/y/151) M TVIAaHUPYeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbraTe O0CBOEHMsS AMCLUIUIMHBI (Moayns) «O0e3BOXKMBaHME TPOYKTOB
oboraiieHusi» 00ydJaroIMiCs Jo/DKeH 00/1a1aTh C/IeAYIOMIMMI KOMITIETeHI[USIMHU:

CTpyKTYpHBI [1nanvpyemMble pe3y/bTaTbl 00yUYeHHs
3/1eMeHT
KOMIETEeHLIUU

[TK-4 roTOBHOCTBIO OCYILECTB/IATh TEXHAUECKOe PYKOBO/ICTBO TOPHBIMU U B3PBIBHBIMU
paboTamu IpH IKCIUTyaTalMOHHOW pa3Be/iKe, 0ObIUe TBepPAbIX MOJIe3HBIX NCKOTIAeMBIX,
CTPOUTE/ILCTBE W FKCIUTyaTal[|iH MO/I3eMHBIX 00bEeKTOB, HETIOCPEICTBEHHO YTIPaB/ISITh
TIpoIieccaM¥ Ha TIPOU3BO/ICTBEHHBIX 00beKTaX, B TOM UKCJIe B YCIOBUSIX Upe3BbIUaiiHbIX
CUTyaLUi

3HaTh - CTPYKTYPY ¥ B3aUMOCBSI31 KOMILJIEKCOB TI0 ZI00bIUe, TiepepaboTKe U
o0oraileHHI0 MMOJIe3HBIX UCKOTIaeMbIX U X (PYHKI[MOHAIbHOe Ha3HaueHue;
- TeXHOJIOTMUM T'OPHBIX Y B3PBIBHBIX PabOT MpH 3KCTUTyaTalMOHHOM
pa3Bejike, ZOObIUe TBepPAbIX T0JIe3HBIX NCKOTaeMbIX, CTPOUTETbCTBE U
9KCTUTyaTal|y M0/[3eMHBIX 00BEKTOB

YmeTb - OCYLLeCTB/IATb TEXHUUECKOE PYKOBO/ICTBO TOPHBIMU 1 B3PbIBHBIMU
paboTaMu MpH KCTUTyaTalMOHHOM pa3Be/iKe, J0ObIue TBePBIX TOIe3HBIX
HICKOTIaeMbIX, CTPOUTE/IbCTBE U IKCIUTyaTal[iy MO/I3eMHBIX 00bEKTOB,

- YTIPaBJISTH TIPOLIECCaMH Ha MPOM3BO/ICTBEHHBIX 00BEKTax 110 repepaboTke
T10J1e3HbIX UCKOIaeMbIX




Bnagnets

- HaBbIKAMU HETIOCPeICTBEHHOT'O yTPaB/IeHHUs MPOLeCCAMU TOPHBIX paboT
Ha MPOW3BO/CTBEHHBIX 00BEKTAX;

- OCHOBHBIMU TIPUHLIATIAMU TeXHOJIOTUH IKCTUTyaTallMOHHOW pa3BeKH,
00BIuM, TIepepaboTKH TBepAbIX M0JIe3HBIX UCKOTIaeMbIX, CTDOUTETbCTBA U
9KCTUTyaTar|y Mo/[3eMHBIX 00BEKTOB

ITK-19 roTOBHOCTBIO K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeLeHui 110
SKCITTyaTaljJMOHHOU pa3Be/ike, 00ObIue, IepepabOTKe TBEP/bIX M0/IE3HBIX UCKOMAaeMBbIX,
CTPOUTENbCTBY M IKCTUTyaTallMH M0/[3¢MHBIX 00BEKTOB

3HaTh

- COBpeMeHHbIe TIPOLIeCChl 00€3BOKUBAHUS U 00eCITbI/TUBAHUSI

MU HepaJIbHBIX MTPOAYKTOB 000raleHvs,

- TIPOLIECCHI TTbIIeY/IaB/IMBaHKs Ha 000TaTUTeNbHBIX PadpuKax;

- TIPOL|eCChI THIPAB/INUECKOr0 TPAaHCIIOPTUPOBAHUS U CKJIaJUPOBAHUS
0TXO0/I0B 0DOTralleHus;

- TIPOL[eCChI MPOM3BOACTBEHHOTO 00C/TY>KUBaHUS 000TaTUTeTBHBIX (habpUK
(BoziocHabskeHue, BO3ZyX0CHaOKeHHe)

YMmeTb

- yMeTh pa3pabaThiBaTh POEKTHbIE MHHOBALIMOHHBIE PEIleHus TI0
riepepaboOTKe TBeP/bIX M0JIe3HBIX UCKOTIaeMbIX, BK/IIOUast
BCIIOMOTaTe/IbHble MPOLIeCChl ¥ MPOLIeCChl TPOU3BOJCTBEHHOIO
00C/Ty>KUBaHUS: BBIOWPATh U PaCCUMTHIBATh TeXHOJIOTHUECKHEe CXeMbl
00e3BOXKMBaHMsA, 00eCTIbUTMBAHMST MUHEpa/TbHbIX TIPOJYKTOB,
TblJIey/IaB/IMBaHUsl Ha 060oraTuTe/TbHbIX (pabprKax, CXxeMbl BOJIOCHA0XKeHUsT
Ha oboraTtuTenbHBIX (abprKax, CXeMbl THZPABINUYECKOTO
TPaHCTIOPTUPOBAHUs XBOCTOB 00OTallleH!s ¥ MapaMeTpbl XBOCTOXPAHMJIULL]

Bnagets

- BJIa/IeTh HaBbIKaMH Pa3padO0TKH MPOEKTHLIX WHHOBAITMOHHBIX PelleHnui
110 TiepepabOTKe TBEP/bIX MOJIE3HBIX KCKOMAEMbIX, BK/TIOUAsT
BCIIOMOTaTe/IbHbIE TIPOLIeCChI U MPOLIeCCHI TIPOU3BO/ICTBEHHOTO
0b6CTy)KUBaHUS;

- OCHOBHBIMHU MeTO/IUKaMH 3KCITIEPUMEHTATLHOTO OTIPe/Ie/IEHUs Pa3/TMUHbBIX
TlapaMeTpPOB TPOIIeCCOB 00e3BOKUBAHMS, TIbUIEY/IaB/TMBAHUSI,
BO/[0CHA0)KeHUsI, THZPAB/INUECKOT0 TPAHCTIOPTA, HaBbIKaMK 00paboTKu
TIO/TyY€HHBIX 3KCIIEPUMEHTATBHBIX JaHHBIX

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

ITICK-6.3 criocoOHOCTBIO BEIOMPATh M paCCUUTHLIBATh OCHOBHBIE TEXHOJIOTUUECKHE TTapaMeTpPhbl
3¢ PeKTUBHOTO U IKOJIOTMUECKH 6e30MacHOro MPOU3BO/ICTBA paboT 1Mo nepepaboTKe u
oboraileH’I0 MUHEePaTbHOTO ChIPhsi HA OCHOBE 3HAHWI TIPUHIIUTIOB MPOEKTUPOBAHMUS
TEXHOJIOTHUECKUX CXeM 000raTUTe/IbHOTO TTPOM3BO/ICTBA M BbIOOpa OCHOBHOTO U
BCIIOMOTaTe/IbHOT0 000raTUTe/IbHOT0 000py/10BaHMS

3HaTb

- OCHOBHBIE TeXHOJIOTMYeCKHe TlapameTpbl 3(QeKTUBHOI0 U 5KOJIOTUUeCKH
Ge3omacHOro NMpor3Bo/CTBa paboT 1o rnepepaboTke 1 0OOral|eHHO
MUHEepa/IbHOTO ChIPbS;

- TIPUHLIUIIBI IeHCTBUS, YCTPOMCTBO U TeXHUUECKHEe XapaKTePUCTUKHU
anrapaToB /ij1s1 00e3BO)KMBAHMSI MUHEPaJTbHbIX TIPOAYKTOB,
TIbI/I€Y/IaB/TUBAHKS U /IS TIPOLIeCCOB TIPOM3BO/ICTBEHHOTO 00CTY>KUBaHUS




YMmeTb

- PaCCUMTHIBATb OCHOBHBIE TAPAMETPbI TEXHOIOTUH M 000TaTUTETbHOTO
000py/I0BaHMS; aHA/TU3UPOBATh YCTOMUMBOCTD TEXHOJIOTUUECKOTO
MpoIiecca ¥ KaueCTBO BbIITyCKaeMOU MPOAYKIIUY;

- BBIOMpATh ¥ paCCUUTHIBATh HEOOXOAMMOEe 000pYyI0BaHUS [IJIst
00e3B0’KMBaHUSI MUHEPA/IbHBIX TIPOIYKTOB, TIbIIeY/IaB/IMBAHUS, [IIsI
TIPOLIECCOB MPOU3BO/ICTBEHHOTO 00CTy>KUBaHUS

Biagets

- METO/JJaAMU PACUETa KaueCTBEHHO-KOJTUUEeCTBEHHOM U BOJHO-II/IAMOBOM
cxeM;

- MeToZilaM1 000CHOBaHMsI OCHOBHBIX NTapaMeTPOB ¥ METOAMKAMHU pacuera
TeXHOJIOTHUECKOTo 000py/I0BaHUs /IJisi BCTIOMOTaTe/TbHbIX TIPOIIeCCOB

ITCK-6.4 criocobHOCThIO pa3pabaThiBaTh M Pear30BbIBaTh TIPOEKThI IPOU3BO/ICTBA TIPH
repepabOTKe MUHEPa/IbHOT'O U TEXHOT€HHOT'O ChIPhsi HA OCHOBE COBPEMEHHOUW MEeTOZI0/I0TUH
TIPOEKTUPOBAHUS, PACCUUTHIBATH TIPOMU3BOIUTEILHOCTE U OTIPE/IE/ISTh TTapaMeTPhbl
obopyoBaHust oboratuTeTbHBIX (habpHK, hOPMHUPOBAThL TeHepabHBIN M7IaH U KOMITOHOBOYHBIE
peliieHUs1 000raTUTe/NbHBIX (habpHK

3HaTh

- COBpeMeHHbIe TTPOEKThI T10 TlepepaboTKe MUHEPa/IbHOTO U TEXHOT€HHOT'O
CBIPbSI MU METOZI0JIOTUI0 X TIPOEKTHPOBAHUSI;

- METOJIMKH pacueTa MPOU3BO/IUTE/ILHOCTH 000TraTUTe/TbHON (habpuku 1
OTJleIbHBIX ee 1|eXO0B;

- METO/IUKU OTIpeie/ieHUst TapaMeTpoB 000py10BaHUS Jist
BCIIOMOTaTe/IbHBIX MPOLECCOB Ha 0boraTUTebHbIX (habprKax

YMmeTb

- pa3pabaTbIBaTh U peasri30BbIBaTh MPOEKTHI TPOM3BO/ICTBA T10
nepepabOTKe MUHEPA/IbHOT'O U TEXHOT€HHOT'O ChIPhsl HA OCHOBE
COBpeMeHHOW MeTOZ0I0THU TIPOeKTHPOBaHMUS;

- pacCUMThIBaTh MPOU3BOAUTEILHOCTh U OTIPe/e/ISITh TapaMeTphl
000py/j0BaHus /7151 TIPOLIECCOB 00€3BOKUBaHUS, TTbL/IeyIaB/IUBaHMUS,
BO3/IyXOCHa0XXeHus1, BOZ0CHA0KeHNs1, TUPaBIMYeCKOT0 TPAaHCIIOpTa

Bnagets

- IPUHLUIIaMU OPMHPOBAHUS TeHepaIbHOTO I/IaHa ¥ KOMITOHOBOYHBIMU
peleHusIMUA 000TaTUTeNbHBIX (habpHK;

- OCHOBaMH COBPEMEHHBIX METOZIOB MTPOEKTHPOBAHUS 000TaTUTe/TbHBIX
¢habpuk

[ICK-6.5 roTOBHOCTBIO MMPUMEHSITh COBpeMeHHble HH(OPMal[MOHHbIe TeXHOJIOTUH,
aBTOMaTU3WPOBAHHbIE CUCTEMbBI TTPOEKTHUPOBAHHST 000TaTUTE/ILHBIX TIPOU3BO/ICTB

3HaTb - TIPYHLIMITBI aBTOMAaTHU3aLy TPOM3BO/CTBEHHBIX IPOL|ECCOB;

- paboTy U peryimpoBKy 000py/j0BaHUSI.
YMeTb - 3a/laBaTh He0OXOMMble TTapaMeTphl TEXHOIOTMUECKOT'o TPOoLiecca;

- paborats B porpaMmMHbIX Komruiekcax Autocad u Kommac;

- obpabarbiBaTh pe3y/bTaThl 5KCIIEPUMEHTOB 1 aHa/IM30B paboTh! (habprKy.
Bnagets - OCHOBHOM T€PMHHOJIOTHEN KypCa;

- HaBbIKaMH pa6OTLI B IIPOT'PAMMHALIX KOMIIJIEKCAX;
- METOJaMM MMPOEKTUPOBAHUA O60py,E[OBaHI/IH AJ1s1 BCTIOMOraTe/IbHbIX
rmpoLneccosB.




4. CTpyKTypa, 00péM M COiep)KaHHe JUCIUTIHHBI (MO/YJIs1)
OO1mast Tpy0eMKOCTb AMCLMITUIMHBI COCTaB/sieT 5 3aueTHbIX efuHUL 180 akaj. yacoB, B TOM

qucsie:

— KOHTaKTHasi pabota — 89,85 akaj. yacos:
— ayJuTopHas — 85 akaj. 4acos;
— BHeayguTopHasi — 4,85 aka/. yacoB

— camocTosiTesTbHas paborta — 54,45 aka/|. 4acos;
— MO/IrOTOBKA K 3K3ameHy — 35,7 akaj. Jaca

dopma arrecTanuu - 3K3aMeH

AypuTopHas g«
o | xomraxrias pabora E z dopMa TeKyIero
=
Pazpen/ tema § (B axap, uacax) E:: - Bua o HORTPOJIA Kogp,
S S © | caMOCTOSITe/IbHOM | yCIieBaeMOCTH U
JUCLIUTITAHBI 5 [~ . | KOMIeTeHLUH
0 g 5 paboThI TIPOMEXKYTOYHOU
nab. | mpakT. [ § & aTTecTa
Jlex. 5 = LA
3aH. 3aH. | O ~
1. O6e3Bo)KHBAaHKE TPOAYKTOB
oborareHus
1.1 3nauenue Bogel wu| 8
CamocTrosTensHoe
BO3/lyxa B o
n3yueHue yueOHOM .
TeXHOJIOTMYeCKUX N YcTHbIM orpoc.
rporieccax oboraiieHus, B 1 HayuHOU 3armura
OCVILIOCTEIe ’ JIUTeparyphl. a60paTo [K-4, T1K-19,
YIUECTBIICHIH Pemenne /1abOPATOPHEIX [1CK-6.3,
TPaHCIIOPTa  MaTepHasoB, 2 4 pabor.
obecrieueHre KoMQOpPTHOII AOMALIIHHX 33/ia4 IIpoBepka TICK-64,
cpeAbl I TPYAs pnxc;[ 110 Teme Emeﬂl:/m MCK-6.5
PEABL -~ A4 PYyAAIL ’ «IToka3arenu P
Knaccuduxkanus JIOMaIHUX 3a7a4
BJIaroCo/iep>KaHust
BCIIOMOTaTe/bHbIX N
TIpOLIeCCOB )
CamocTosiTeNIbHOE
vByuerme yqeu6 HOM v ernbiit orfpoc.
Y Hay4yHOH 3ammira
JIMTEpaTypBL. 6o TTO | TTK-4, TIK-19,
1.2 Bunaroypep>kuBaroLast 2 4 Perrenue pa60'f TICK-6.3,
CrocobHOCTL MaTepHanoB JOMalIlHUX 3a/au HPOBE i<a [1CK-6.4,
1o Teme S TICK-6.5
«ITokasarenu P
JIOMALIHUX 3a7ia4
BJIAr0CO/[epKaHus
».
CamocTosiTesIbHOE
”33"{;1?531?53‘{0“ Yermeiit onpoc. | [TK-4, MK-19,
3awumra TICK-6.3,
1.3 [penvipoBaHue 4 4/41 4 Jg(;ref;rgg}]:; N1aGODATOPHBIX TICK-6.4,
A pa6or TICK-6.5
nabopaTopHOMY
3aHATHIO.
1.4 CryueHnue 4 8/41 4 | CamocrostensHoe | Ycrabiit onpoc. | [TK-4, TIK-19,
n3yueHre yueOHOM 3ammra IICK-6.3,
1 HayyHOU 71ab0paTOPHBIX [1CK-6.4,
JIUTepaTyphl. pabot [1CK-6.5
ITogroroBka
nabopaTopHOMY
3aHATHIO.




CamocrosTensHoe
n3yueHre yueOHOM

1 HayHol Ycrueiii onpoc. | ITK-4, TIK-19,
3aiuTa I[ICK-6.3,
1.5 dunsTpoBaHUe 4 8/61 4 Jll_llzlgeijT(})f;f; aBOpaTOpHBIX TICK-6.4,
A pabor TICK-6.5
nabopaTopHOMY
3aHATHIO.
CamocTosiTesIbHOE
myq;l:;}en?;sglm” Ycrueiii onpoc. | TTK-4, TIK-19,
3awumra TICK-6.3,
1.6 Cyuna 4 2 4 ]glsefj;rggz 71ab0paTOPHBIX TICK-6.4,
A pa6ot TICK-6.5
nabopaTopHOMY
3aHATHIO.
[Toproroska K BeicTyninienne Ha
CeMHUHApCKOMY CeMHUHAapCKOM [IK-4, TIK-19,
1.7 TexHomoruueckue 7 4 3aHaTHIO No 1. 3aHaTir Nel. I[1CK-6.3,
cxeMbl 00€3BOKUBAHUS [Toproroeka k BeinosiHenue TICK-6.4,
KOHTPOJIbHOH KOHTPOJIbHOH I1CK-6.5
pabore. paboTHL.
Wroro no pa3geny 22 |22/141 28
2. ObecrpIMBaHKe u
TbLIey/IaBIMBaHUe
CaMocTosiTenbHOe o
H3yueHHe yueOHOU YCTHBIA onpoc.
qu it 3aumra TK-4, TIK-19,
2.1 ObecrbITMBaHKEe y 71ab0paTOPHBIX TICK-6.3,
2 4 JIUTepaTyphbl.
MIPOJIYKTOB 00OTalleHust OArOTORKA K pabor. TICK-6.4,
A Perenue [ICK-6.5
nabopaTopHOMY
JOMaIIIHUX 3afad.
3aHATHIO.
CamocrosTensHoe o
8 H3yueHHe yueOHOM YCTHBIA onpoc.
2.2 OO6ume CBeJeHUs O N 3arura MK-4, TIK-19,
Y Hay4yHOUH
Tbl/IeYyJIaBIMBaHUN Ha 2 4 4 P— 71abopaTOPHBIX [1CK-6.3,
060raTUTeTbHBIX o FOTOBKa;( pabor. TICK-6.4,
(habpukax A Perienue TICK-6.5
nabopaTopHOMY
JIOMAIIIHKX 3afad.
3aHATHIO.
[ToaroroBka K BricTyninenve Ha TIK-4, TIK-19,
2.3 Metofpe! A y [1CK-6.3,
8 4 4 CeMHHapCKOMY CeMUHApCKOM
Tbl/IeyIaB/IMBAHUS sansTHEO No 2 sapsTin N2 TICK-6.4,
~ T TICK-6.5
Wroro no pa3geny 12 8 12
3. BopoBo3ayiiHoe XO03sCTBO
oboraTutesbHBIX (habprkK
8
CamocTosiTeNIbHOe
Hsyueite YUeOHOH| oy i onpoc. | TTK-4, TIK-19,
3.1 OO6mue  BOMpPOCHI Y Hay4YHOU
3auuTa [1CK-6.3,
BOZIOCHA0KeHHsI 4 2 JINTEPaTyphl.
oborarurenbHBIX (abpuk IMoparoToBka K nabopaTopHEIX HcK-64,
P A pa6or. TICK-6.5
71abopaTopHOMY
3aHATHIO.
3.2 Hacocel u HacocHble 2 2 2 Pemenne ITposepka I1K-4, TIK-19,
CTaHLIA JIOMAIlIHUX 3a/a4 peleHus I1CK-6.3,
1o TeMe «PacueT | AoMalllHUX 3ajay. [1CK-6.4,
BO/IOTIPOBO/IHOM I1CK-6.5

ceTu».




CamocrosTensHoe
n3yueHre yueOHOM

YcrTHBIN OMpoc.

[IK-4, TIK-19,

3.3  OO6mue  BOMpPOCHI Y Hay4YHOU
BO3/IyX0OCHA0KeHUsI 4 4 JIUTepaTyphl. 63amma ggﬁ_gi
oboratuTesibHbIX (HabpuK IToaroToBKa K /1abOPATOPHRIX o
naBopaTopHoMy pabor. TICK-6.5
3aHATHIO.
Wroro no pa3sgeny 10 2 8
4. XBoCTOBOE X039HCTBO
oboratuTe/bHBIX (HabpUK
CamocTosiTeNIbHOe
n3yueHre yueOHOM
Y HayuyHOU
JuepayDiL | Yermii onpoc.
nabopaTopHOMY Haﬁga]E;L}l“I/(I)TiILIX MK-4, TIK-19,
4.1 OO6ume cBefeHUsT O 3 245 3aHATHIO. [5360 Tp [1CK-6.3,
KaHa/u3aluu ’ Perrenne HpOBep;(a I[1CK-6.4,
JIOMallTHUX 3a7ja4 I1CK-6.5
o Teme «Pacuet PelHeHi
JIOMALITHUX 3afiaq
XBOCTOBOT'O
X031CTBa
oboraTuTesHOM
habpuku».
8
IMogroroBka K
nabopaTopHOMY
3aHATHIO.
Pemenne "
YCTHBIM 0ompoc.
JIOMAlIIHUX 3a/jau Saupra
o o TeMe «Pacuer T1K-4, TIK-19,
4.2 I'mppaBnueckuit J1abopaTopHbBIX
TPaHCIIOPT TIPOJIyKTOB 4 2 4 | TMAPABIMECCKOTO pabor. TICK-6.3,
oforamerms TpaHCIIOPTa». Tposepa [1CK-6.4,
IoaroToska K pemeHms IICK-6.5
9K3aMeHy:
n3yueHre yueOHOM AOMATLHHX 3a7aq
JIUTEPATYPBI,
KOHCITIEKTOB
JIEKLIWH.
Wroro no pasgeny 7 2 6,45
Wtoro 3a cemectp 51 |34/141 54,45 JK3aMeH
MMK-4,ITK-
19,IICK-
WToro mo guCLUTIIMHE 51 |34/141 54,45 3K3aMeH 6.3.[1CK-

6.4,IICK-6.5




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B mporiecce mpenojaBaHus AUCHUIUIMHBI «O0e3BOXKMBaHUE TIPOAYKTOB 00OTaIl[eHHsI»
TIPUMEHSIIOTCS TPAULIMOHHAS. M UHTEPAKTUBHAsI TEXHOJIOTHH.

YcBoeHWe AUCIMITIMHBI AOCTUraeTCs B XO/e ayJUTOPHBIX 3aHATHH W BBITOTHEHUS
CTy[leHTaMM pa3/MuUHbIX BH/JOB CAMOCTOSATE/NLHOM paboThl. JIEKIMM TPOXOJAT Kak B
TPaJIUIMOHHON (opMe «IeKIus-UH(MOpPMaLisi», TaKk W B (OpMe «IeKIUs-IUCKYCCHs» W
«CeMHUHAp-TUCKYCCHsi» C 1IeJIbI0 KOJIJIEKTUBHOTO OOCY>KJeHHs1 BOTpoca, MpobsieMbl (3apaHee
BbIHECEHHBIX TIpeToJjaBaTe/ieM Ha OOCYXKJEeHWe) W MEeXIPYIIIOBOro JAuanora. «JIekius-
JMCKYCCHSI» TaK TIPOXOZUT B (hOpMe HayuHO-TPAKTUUYECKOTO 3aHATHS C 3apaHee MOCTaB/IeHHOU
npo0/IeMaTUKOM M CUCTEMOMW J[IOK/IAJIOB CTY/AE€HTOB /[IMTENbHOCTBI0 5-10 MHUHYT, a B KOHIE
JIEKLUM  TIpero/iaBaTe/ib MOJBOJUT WTOTM CaMOCTOSITeNbHOW pabOThl W BBICTYIUIEHUH
CTY/IEHTOB, JIOTIOJIHSET WIH YTOUHSeT TMpe/CTaB/JIeHHYyl0 WHopMalyioo U (opMynupyer
OCHOBHBIE BBIBO/IBL.

[lpy mpoBeJeHWM JIEKLIMOHHBIX 3aHSITUH WCIIOMB3YIOTCA: METOJ KOHTEKCTHOIO
00yueHus, KOTOpbI TI03BOJIIET YCBOWUTb MaTepHal TyTeM BbIABJAEHUS CBSI3ed MEXIY
KOHKDETHBIM 3HAaHUEM M €ro TPUMEHEHWEM, MEeTOJ, MEXAUCIUIUTMHAPHOTO OO0yueHus /s
WCII0/Tb30BaHUsI 3HAHUM M3 Pa3HBIX 00/1acTel, WX TPYMMMPOBKY U KOHIIEHTPAIMM B KOHTEKCTE
KOHKDETHOH pelllaeMoi 3a7iauu, yueOHasi IUCKYCCUsI KaK MEeTOJi UHTEPAKTUBHOTO 00yYeHUs 1o
O0OCY)K[IEHUI0 ~WTOTOB  BBIMOJIHEHWS] ~pacueTHbIX 33J@aHUHA W aHa/lu3y  KOHKPETHBIX
TIPOM3BO/ICTBEHHBIX CHUTYaI[UH.

JIeKIIMOHHBIM MaTepuasn yrayO/seTcs MpU CaMOCTOSITe/IbHOM M3yUYeHHM MaTepHasa Io
TeMaM Kypca, 3aKpeIuIsieTCsl PH PeIlleH|H JOMAIIHUX 3a/jau U MPH MOATOTOBKE BBICTYIIEHUH
Ha CEMUHApCKUX 3aHATHSIX, T[e pa30UparoTCs KOHKPETHbIE IPOEKTHO-KOMITIOHOBOUHbBIE
pellieHWss Ha TIpUMepe IeHCTBYIONIMX TPEANPUATHN, TIPU BBIOJHEHUM M 3allluTe
nabopaTopHeIx paboT. VICMonb3ylOTCsS W/TFOCTPAaTUBHbIE BHZEOMaTepuasbl (BUAEO(PUIbMBI,
dororpaduu, ay[uo3aricy, KOMITbIOTEPHBIE MPE3eHTALH).

B KauecTBe OIIEHOUHBIX CPEACTB Ha TPOTSDKEHUM HW3YUeHUs] JMCLUIIMHBI
WCTIOMb3YIOTCS: YCTHBIM OIpPOC, TECTUPOBAHWE, BBLICTYIUIEHHME HAa CEMHUHAPCKUX 3aHATHSX,
TIPOBEPKa PeIeHHs JOMAIIIHUX 3a7iay.

JIEKITMOHHBIM MaTepuai 3aKpervisieTcss B Xoje J1abopaTOpHbIX paboT, Ha KOTOPBIX
BBITIOJIHSIOTCS ~ TPYITIOBbIE WM WHAWUBHyalbHble 3aJaHUS TI0 TIPOMJEHHOW TeMe.
JIabopaTopHbIi MPAKTUKYM BBITO/IHSIETCS C 11e/IbI0 IPHOOpeTeHUsT MPAKTUUECKUX HABBIKOB 10
W3yUeHHUI0 TPOI[eCCOB 00€3BO)KMBAHUS W YCTAHOBJIEHUIO B/MSTHUS OCHOBHBIX TMapaMeTPOB Ha
rokazares 00e3BOXKHMBaHUS, PeryIMpoBKe o0opynoBaHus. [Ipu mpoBeseHUM 1aD0PATOPHBIX
paboT CTyJeHThI AO/DKHBI HayuuThCsi paboTaTh Ha JiabopaTopHOM 000py/JOBaHWH, YMETh
MIPaBU/IbHO OPTraHU30BBIBATh IKCTMIEPUMEHT, SICHO M TOYHO OMMCHIBATH TPOBEZIEHHBIE OIBITHI.
IMpu npoBesieHUM 1aOOPATOPHBIX 3aHATHH MCTOMB3YeTCS METO[] KOHTEKCTHOTO O0yueHws,
KOTODBIM TI03BOJISIET YCBOWTH MaTepHaa IyTeM BbISBIEHUS CBSI3€H MeXAy KOHKPETHBIM
3HAHHEM M ero MpUMeHeHUEeM.

CamocTosiTe/lbHasi paboTa CTYZEHTOB CTUMY/IMPYeT CTYA€HTOB K CAMOCTOSITe/TbHOH
npopaboTKe TeM, B MPOLeCCe BHIMOJHEHUS] UHAWBUYATbHbBIX JOMAIIHUX 3a/laHUM, B TIPOL[eCCe
BBIMTOJIHEHUS] KYpPCOBOW paboOThl M TIPW TMOATOTOBKE K TPOMEXYTOUHOM aTTeCTalyH.
Pe3ynbTaThl yCBOEHHUS] MaTeprasia TPOBEPSIOTCS B (hopMe K3aMeHa.

6 YueOHO-MeTO/JUUECKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaroUXCs
[IpexncraBiieHO B NpUIoKeHUH 1.

7 OneHOYHbIe CpeACTBa /I/IA NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.



8 YueOHO-MeTofuUeCcKOe U MH(OPMAIHOHHOE 00ecneueHHEe JUCHHUIUIHHBI (MOJY/IA)

a) OcHoBHas /UTeparypa:

1. ApmoxuH, B. M. OcHOBBI oOoOrairieHusi TMoJjie3HbIX MCKOMAeMbIX : yueOHWK : B 2
Tomax / B. M. ABgoxuH. — 4-e u3f., crep. — Mocksa : I'opHas kaura, 2018 — Tom 1 :
O6oratutenbHble Tiporieccbl — 2018. — 420 c. -Pexxum pocTyna :

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

2. TopnoBa, O. E. OO6e3BoxvBaHMe TPOAYKTOB oboramieHuss W 000OpOTHOe
BoJj0CHaO)KeHHe oboraTuTensHBIX (abpuk : yuebHoe mocobue / O. E. 'opnoBa, H. H. OpexoBa
; MI'TY. - Marnuroropck : MI'TY, 2017. - 1 snektpoH. onT. guck (CD-ROM). - 3arn. c

TUTYL 5KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true (mata obparweHust:
04.10.2019). - MakpooObeKT. - TekcT : 3/1eKTpPOHHBIN. - CBefieHUs] AOCTYMHBI Takke Ha CD-

ROM.

0) lono/THUTE/TbHASA JIMTEpPaTypa:

1. Abpamos, A.A. TexHosorus miepepaboTKy ¥ oOoraieHusi PyZ LBETHBIX MeTaIoB:
YuebHoe mocobwe B 2 kH. T.3. Kuura 1. PygomoaroroBka u Cu, Cu-Py, Cu-Fe, Mo, Cu-
Mo,Cu-Zn pyab! [SnekTpoHHbIN pecypc].— M.: M3a-Bo «I'opHast kHura», 2005. =575 c.— ISBN
5-7418-0346-8. — Pexxum poctyna: http://e.lanbook.com/books/.

2. TManymmwnH, FO.JI. BcromorartenbHble mpoliecchl oboraijeHus. KOHCIEKT JeKIid
[OnekTpoHHbIt  pecypc]. — [Honeux, HonHTY, 2008. - 92 c.— Pexum goctymna:
http://www.twirpx.com/file/455160/

3. T'opnoBa O.E., OpexoBa H.H BcriomoraTesibHbIe Tpoliiecchl 060TaljeHus: Moae3HbIX
UCKoraeMbIx: yueb. mocobuwe. MarHutoropck: M3a-Bo MarHuTOropck. TOC. T€XH. yYH-Ta WM.
I'.1. HocoBa, 2016.- 219 c.

4. Hasumko, E.M. KoHcrekt nekuuii mo Kypcy OO0e3Bo)KMBaHUWE TIPOJYKTOB
oborarienust [SnektponHbiid pecypc]. | JouHTY, Hdouerk — 2008. — 106 c. — Pexxum goctyma:
http://www.twirpx.com/file/647547/

5. UysnHos, I'.I'. XBoCTOXpaHW/IUIIA ¥ OUMCTKA CTOUHBIX BOZ [Tekcr]: yuebHOe mmocobue
nuis By3oB.-ExkatepunOypr: U3a-so YITY, 2005.-231 c.0 ISBN 5-8019-0084-5.

6. I'uapaBIMuecKoe CKiaZnpoBaHWe XBOCTOB oboraieHus [Tekct]: CripaBounuk /B.U.
Kubwupes, I'.A. Paiinsn, I'.T. Ca3onoB. — M.: Hegpa, 1991. — 192 c.

7. Pynenko, K.I'. OOGecribuiiBaHMe W TIbUIEyJ/IaB/IMBaHUEe NP 00pabOTKe I10J/Ie3HBIX
rckornaembix [Tekct] / K.I'. Pygenko, A.B. KaambikoB.— M.: Heapa, 1987. — 263 c.

8. baranoroe, A.M. Bojopo3aymHoe X03sHCTBO oboratutenbHbX (abpuk [Tekcrt]:
yuebHOe mocobue /s By3oB. — M.: Henpa, 1984.- 295 c.

9. INepuomuueckue usgaHus: «OboramieHue pyna», pedepaTUBHBbIN >XypHan «I'opHOe
Zeno», «I"opHbIiA )KypHam», «["OpHbIH >KypHas. V3BecTHst BHICIIMX yueOHBIX 3aBeZeHuit”.

B) MeToguueckue yKa3aHHs:
Metoauyeckre yKa3aHUsl 110 BBITIOJIHEHUIO J1abOpaTOpHBIX paboT TMpuBefieHbl B
TIPUJIOXKEHUU 3.

r) IlporpammHoe ob6ecieueHue u VIHTepHeT-pecypchl:

https://e.lanbook.com/book/134944 1. AspoxwH, B. M. OcHoBbl ob6orarieHus
T10JIe3HbIX UCKOMAeMbIX : yuebHUK : B 2 ToMax / B. M. ABgoxuH. — 4-e u3[., ctep. — MockBa
: TopHas kuura, 2018 — Towm 1 : O6oraturenpHbIe miporecckl — 2018. — 420 c.


https://e.lanbook.com/book/134944%201
http://www.twirpx.com/file/647547/
http://www.twirpx.com/file/455160/
http://e.lanbook.com/books/
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true
https://e.lanbook.com/book/134944%202
https://e.lanbook.com/book/134944%202

http://e.lanbook.com/books/. 1. A6pamoB, A.A. TexHonoruss TmiepepaboTKu U
oborarieHUst pPyJ, 1BeTHBIX MeTa/uiOB: YueOHoe 1ocobme B 2 KH. T.3. Kuwra 1.
Pynonoaroroeka u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyzb! [D1eKTpoHHbIM pecypc].— M.:
N3p-Bo «['opHas kuura», 2005. =575 c.— ISBN 5-7418-0346-8.

http://www.twirpx.com/file/455160/ 2. [TanyuuH, HO.JI. BcriomoraTe/ibHbIe TPOLieCCh
oboraienust. Koncnekt nekuuii [SnekrponHsiii pecypc]. — Jouerk, JouHTY, 2008. — 92 c.—

http://www.twirpx.com/file/647547/ 4. Ha3umko, E./. KoHcCIeKT jieKLui TI0 Kypcy
O6e3BokMBaHKe TIPOAYKTOB oborartieHus [OnekTpoHHbIi pecypc]. I JouHTY, Jouenk — 2008.
— 106 c.

ITporpamMmMHoe oGecrieueHue

HaumenoBanue o
o Ne norosopa CpoK ferCcTBUS JINLEH3UN

MS Windows 7
Professional(gns |-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHO
Professional
77ip CcB0OOIHO 6eccpoyHo

ITpodeccuonanbHble 6a3bl JAHHBIX U MH(OPMAaIMOHHbIE CTIPABOYHbIE CHCTEMbI
Ha3spaHue Kypca Cchblka

HarmonanbHas rMH(MOpPMaLMOHHO-

aHa/MTHYeCcKast cucrtema — Poccuiickuii uHgekc|URL: https://elibrary.ru/project risc.asp
HayuHoro uutupoBanusg (PMHII)

[Mouckosas cucrema Akazemus Google (Google

URL: https://scholar.google.ru/

Scholar)

Poccuiickast  T'ocypapcrsentas — Gubmmoreka. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

OnexTpoHHble pecypcbl bnbanorexkn MITY um. http://magtu.ru:8085/marcweb2/Default.asp
I"'1. HocoBa

MexayHapoHasi HayKOMeTpuuecKast

pedepaTrBHasi ¥ TOJHOTEKCTOBast 6a3a JaHHbIX|http:/webofscience.com

HayyYHbIX u3gaHuil «Web of science»

Me HapoaHas edepaTtrBHas u
PAYHAPOA pecep http://scopus.com

MTOJIHOTEKCTOBAsl  CIIpaBoyYHasg 0as3a  JJaHHBIX

9 Marepua/lbHO-TEXHHUECKoe o0ecrneueHne JUCIMILIHHBI (MOAY/1A)

MaTepI/IaJ'IBHO-TEXHI/I‘-IECKOE obecrieueHue JAUCHUIT/IMHBI BK/IFOUdeT:
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Twvn v Ha3BaHuWe ayauTopuu OcHallleHue ayJaUuTOpUn

JlekiuoHHass aygutopusi MyJsibTUMeIUMiHbIE CpeJCTBAa XpaHeHus, Iepejaud |
npe/icTaBaeHus UH(opMaLuu

JlabopaTtopusi BcriomoraresbHbIX rpotieccoB (ay. 10) 1. JTabopaTopHasi ycTaHOBKa /i/ist
V3yueHUs] KWHeTUKU CTYLeHHsl.

2. JlTaboparopHasi BaKyyM-(hUIbTpOBabHasi YCTaHOBKA C TTOBOPOTHOM BOPOHKOM.

3. JlaboparopHasi BaKyyM-(HIbTpOBalbHasi yCTAaHOBKA [ OIpeZeseHrs] KOHCTaHT
(bunbTpOBaHUS.

4. JlabopaTopHasi ycTaHOBKa 6apabaHHOTO BaKyyM-(uIbTpa.

5. Becsl TexHuyeckue.

KommbtoTepHbiii  knacc IlepcoHanbHble KoMIibioTepbl € maketom MS  Office, c
BbIXO/JOM B VIHTEpHeT W C JOCTYIIOM B 3/eKTPOHHYIO WH(OPMaLMOHHO-0Opa30BaTe/bHYHO
cpeZly yHUBepcUTeTa

AynuTtopur [Jijisi CaMOCTOSTeIbHOM paboThl: KOMIIbIOTePHbIE K/IaCChl; UMTaIbHbIE 3albl
6ubmoreku IMepcoHanbHble KOMIBIOTEPH! ¢ raketoM MS Office, Beixozmom B VIHTEpHeT U C
JIOCTYTIOM B 3JIeKTPOHHYIO MH(OpPMaIMOHHO-00pa3oBaTe/lbHY0 Cpe/ly YHHBepCUTeTa

[Tomemienrne fAas XpaHeHHsI W TPOQUIAKTHUECKOTO OOC/IY)KMBaHHUS — y4eOHOro
obopymoBanusi Cremiaxku [Jid  XpaHeHUs yueOHO-HarJIiAHBIX TOCOOMM U yuebHO-
MeTOZNYECKON JOKYMeHTaL[1H.



IIpunoxenue 1
6. YueOHO-MeTOuUecKHe 00ecrieueHHe CaMOCTOSITe/TbHOH Pad0ThI CTY/[eHTOB

Mo puctmrimHe «O6e3BoKMBaHKe TIPOAYKTOB 00OraieHus» TpelyCMOTPeHa ay/JUTOpHast 1
BHeay/JJUTOPHasi CaMOCTosITe/bHasi paboTta 00yJarommuxcs.

BHeayuTopHasi caMoCTOsITe/IbHast paboTa CTy/IeHTOB OCYIIECTBIISIETCS B BU/IE TTOJJTOTOBKHU K
71abopaToOpPHBIM, KOHTPOJIbHBIM Pab0TaM, CEMHUHAPCKUM 3aHSTHSIM, TPY PEIIIeHUH JOMAITHHUX
3a71ay.

Busel camocrosTebHON paboTh! (00bEM YacoB, OTBOJMMBIX Ha CAMOCTOSITE/TBHYIO paboTy
110 yueOHOMYy m1aHy — 54,5 UacoB):

1. CamocTosiTesibHOE U3yueHue yueOHOU TUTepaTyphbl — 16,5 yacoB
2. TToaroToBKa K /1abOPaTOPHBIM 3aHSATHSM — 10 yvacos

3. [ToAroToBKa K CeMHUHApCKUM 3aHSITUSIM — 8 yacoB
4TToAroTOBKa K KOHTPOJILHOU paboTe —4 4yaca

5. PellieHune JoMalliHUX 3ajay — 16 yacosB

ITepeuenb mem 0151 N0020MOBKU K ceMuHapckomy 3ansamuio Nel «TexHono2uueckue
cxeMbl 00€3602HCUBAHUSI»:

1. Cxembl 06e3BOKMBaHKS MPOAYKTOB 00OTaIleHHst HA MarHUTOOOOTaTUTEe/TbHBIX
dabpukax.

CxeMbl 00€3BOKMBAHHS TIPOIYKTOB 00OTaIl[eHusi Ha TPAaBUTAI[MOHHBIX (pabprkax
CxeMbl 00e3BOXKMBaHMs TIPOYKTOB 000TallieH!st Ha (pJI0TallMOHHBIX (habprKax
KomrioHoBka 060pyzoBaHysi 00e3BOXKHBAIOIMX YCTAHOBOK.

CrylieHye ¥ CKIaZiupOBaHKe CTYIIIEHHBIX XBOCTOB.

kW

Ilepeuenb mem 0151 N0020MOBKU K ceMUHAPCKOMY 3aHsimuio Ne2 «OfecnbliueaHue u
nblieynaenueaHue Ha 060zamumesbHbIX pabpukax»:

1. KoHcTpyKiuu obecribliMBaTesnei.

ObecrbBaHMe acbeCTOBBIX KOHLIEHTPATOB KaK MeTO/] TOBBIIIEHNsT X KauecTBa.
KOHCTpPYKLIMY LIMK/IOHOB ¥ OaTapeiHbIX LIMK/IOHOB /I/Is TIbLIEY/IaB/TUBAHUS.
KOHCTPYKLIMM MOKPBIX ITbI/IEYI0OBUTE TN

Bap6oTakHble 1 TIeHHbIE TTbI/IeyT0BUTETH.

KoHCTpyKumy TKaHeBbIX (DHIBTPOB /I/Is TbI/IeY /1aB/IMBaHMSI.

KOHCTpYKLIMY 3epHUCTBIX ¥ KOMOMHUPOBAHHBIX (PUIBTPOB.

KoHCTpyKumu 371eKTpodH/IBTPOB.

CxeMbl TbUIEY/IaB/IMBaHUS Ha 000raTUTE/TbHBIX (habpUKax.

10 bopb0a ¢ mbIIbI0 Ha 000TaTUTE/BHBIX PabpUKax.

©CONDU A WN

BapuaHTbI KOHTPOJ/IBHO# PadoThl o pa3peny «O0e3Bo)KuBaHHe MPOyKTOB

o0oraieHus»
Bapwuanr 1
1. TlepeuuciuTe BUABI BJIATM U YKaXKUTE TIOPSIIOK HACBILI[EHHS B/Iaroi abCOTFOTHO CYyXOTo
Marepuarna.
2. PackpoiiTe BUsiHUE KPYITHOCTH ¥ ()OPMBI YaCTHIL] Ha BJIaroy/1ep>KUBaroIIy0
CIOCOOHOCTH MPO/IYKTOB 000TaIeHusI.
3. OmnummTe nporiecc 06e3BOKMBaHUS B OyHKepaX. YKakute 00/1acTh IPUMEHEHUs]
TpolLiecca; Kakasi Bjiara y/aisieTcs U3 MaTepHara.
4. TlpuBeauTe KOHCTPYKLIMIO U MPUHIIUAI pabOThI JUCKOBOTO BaKyyM-(pHUIbTPA.

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



Bapuant 2
1. [aiiTe xapaKTepUCTUKY KanmWIIpHOU Biaru. Ha Kakue BU/Ibl OHa MOApa3enseTcs?
2. PackporuTe BIMsiHAe IOPUCTOCTH U CTPYKTYPBI OCaZiKa Ha B/IaroyZep>KUBaroiyo
CTIOCOOHOCTH MPOYKTOB 0OOTallleHusl.
3. Onmimvre miporiecc 00e3BOKUBAHUS Ha IPEHAXKHBIX CKIaJaX. YKaKuTe 00/1acTh
NIpUMeHeHHs1 NIpoLiecca; Kakas Bjiara yajasieTcsl U3 Marepuarna.
4. TlpuBeyTe KOHCTPYKLMIO Y TIPUHLIUI PaboThl bapabaHHO# cyumiku. [Tepeunciire
JIOCTOMHCTBA U HeZJOCTaTKH KOHCTPYKLMU.
Bapuant 3
1. /[laliTe xapakTepuCTUKY aicopOrpoBaHHOM Biaru. Ha Kakue BU/bI OHa TIO/pas/esnsieTcs ?
2. PackpoliTe BusiHMe (PM3MKO-XMMHUECKOT'O COCTOSIHMSI TIOBEPXHOCTH TBEPZIOro Ha
BJIaroy/Iep>KUBAIOIIYI0 CTIOCOOHOCTH MPOAYKTOB 0OO0TrallieHusl.
3. OnummTe niporiecc 06e3BOKMBAHKMS HAa TPOXOTaX. YKaKuTe 00/1acTh IPUMeHeHHs MTPOLiecca;
Kakasi Bjara y/iaisieTcsi U3 MaTepuvarna.
5. TlpuBeauTe KOHCTPYKLMIO Y TIPUHLIUI PaOOTHI PaIMaibHOTO CI'YCTUTEJIS C LIeHTPabHBIM
npuBooM. [Tepeunicivte JOCTOMHCTBA U HEIOCTAaTKM KOHCTPYKLMH.

Bapwuanr 4

1. [aiiTe XapaKTePUCTHUKY TUTPOCKOMTUUECKOH BJIaTH. YKa)KUTe TIOPSIJIOK y/ja/leHUs BIaru
13 00BOZIHEHHBIX MPOAYKTOB 00OTareHust MproOe3BoKMBAaHHUH.

2. PackpoiiTe BUsiHUE KPYITHOCTH ¥ ()OPMBI YaCTHIL] Ha BJIaroy/1ep>KUBaroIIy0
CIOCOOHOCTH MPO/IYKTOB 000TaIeHusI.

3. Omnmimrte nporjecc 06e3BOXKMBaHKS B KOBIIOBBIX 3/IeBaTOpax. YKaKuTe 00/1acTh
TIpMMeHeHHsI TIPOoLiecca; Kakasl Bjiara y/jasisieTcsi i3 MaTepHara.

4. TlpuBeauTe KOHCTPYKLIMIO W MPUHIIUAI pab0ThI TOPU30HTA/ILHOTO (PUIBTP-TIpecca.
[TepeuncTe JOCTOMHCTBA W HEJOCTATKA KOHCTPYKLIMH.

TecTsl K pa3jeny Kypca «O0e3Bo)XKHBaHHe MPOJYKTOB 000rameHus»
Bapuant Ne 1
1.0T yero 3aBUCUT BLIOOp 060pPYIOBaHMS U CXeMbI 00e3BO>KUBAHUS TTPOAYKTA
oborareHus?
1.0T KpyNMHOCTHU NPOJYKTa
2.0T cMaurBaeMOCTH [TIOBEPXHOCTU
3.0T NJIOTHOCTU MPOAYKTa
4.0T IOPUCTOCTHU NPOAYKTA.
2.KakvMu cuiaMu yziepKrMBaeTCs Kali/ulsipHasl Bjara B MUKPO- U MakKpOoKanu/uispax?
1.Moneky/IpHBIMY CHJIaMU CLIETVIEHUST MeXX/ly MOJIeKyJlaMy TBEPZIOTO U BOJBI.
2.CuiamMu aficopOIum.
3.DJ1eKTPOCTaTUYeCKUMU CHU/IaMH OTTa/IKUBaHUS OJJHOMMEHHBIX 3apsi/iOB.
4.Cynamu TOBePXHOCTHOT'O HAaTsKeHUsI BOTHYThIX BOJHBIX MEHUCKOB B KallW/sipax.
3.Kakoe BiusiHMe OKa3bIBaeT CMauyMBaeMOCTb TTIOBEPXHOCTH TBepZ0i (pa3bl Ha KOHEUHYIO
BJI&)KHOCTb MPOJyKTa?
1.He oka3sbiBaeT BIVsSHUS.
2.YeMm OosibIrie 6,TeM MeHbIIIe BIa)KHOCTD TTPOJYKTA.
3.Uem Goviblie O,TeM BBbILIIe BIKHOCTH IMPOAYKTA.
4.YeMm MeHbIIIe 0,TéM MeHbIIIe BIa)KHOCTb.
4. O6sacTb MpUMeHeHHs KOBIIOBBIX 3/1eBaTOPOB?
1./171s1 06e3BoKMBaHUS (JIOTALJMOHHBIX KOHIIEHTPATOB.
2.[1nst 06e3BOKMBAHUSI MarHETUTOBBIX KOHLIEHTPATOB.
3. 1515t 06e3BOKMBaHUSI MapraHLeBbIX KOHL[EHTPATOB MPO/YKTOB 000Tall[eHUsl yT/Iei.
4.1ns1 06e3BOKMBAHUS YTOJIBHBIX 1IJIAMOB.
5.B cryctuTesnsx B 30He CKaTHsI 0cafika HabOroaeTcs:



1.M301MpoBaHHOe [BH)KEHUE TBEeP/bIX YaCTHUL] B BOJE.
2.CTtecHeHHOe MazieHye YaCTHIl.
3.[IBr>KeHre )KUIKOCTH BBePX I10 KaHa/laM B OCaJiKe IO/, ZlaB/IeHMeM HaXOJSILerocsl Bblllle
Marepuaria.
4.ConwkeHre CKOPOCTeH MasieHust KPYITHBIX M MEeJIKUX YaCTUL| M OCAXK/EHHE UX CII0eM.
6.B Kakux euHMULIAX U3MepsIeTCs y/e/bHasi T/I0IIa/b CTYILeHNUs.
1.Mu/T.
2.M/T.
3.M*/M*u.
4.1/Mu.
7.Kak n3mMensieTcst E-MoTeHL{Mas JBOMHOTO 3/IEKTPUUYECKOTO €105 C fo0aBieHreM
371eKTpO/IUTA?
1.CHmKaetcs 10 HyJIA.
2.YBenuuvBaeTcs.
3.CTaHOBHUTCS paBHbIM MOJHOMY (TepMO/IMHAMUUECKOMY) MOTeHLUaIy.
4.He uameHsietcs.
8. OTnurTeIbHOM 0COOEHHOCTHIO BBICOKOTIPOM3BOJUTENbHBIX CrycTHTenel supdflo
SIBJISIETCSI:
1.Hannuwe rpe6KoBo# epmBbl.
2.Hannuue KOJbLIEBOTO CJIMBHOTO Kesio0a ¢ 0TOOMHUKOM TieHbI.
3.Hamnumne mexaHu3Ma rogbemMa rpeOKoOBOM (epMbl.
4.Hanuure 0>Xr)KeHHOM 30HBI (TToCcTenu) 13 C(IOKYIMPOBaHHBIX YaCTHL].
9.[1ns1 yero 1006ABMSIOTCS peareHThI-COOMpaTe B CTYIIIAeMYIO TTyJIbITy?
1.PeareHTsI ruipoh0OH3HPYIOT MOBEPXHOCTh UaCTHL], CHIXKAIOT YCTOMUMBOCTh THAPATHBIX
CJI0€B ¥ CTIOCOOCTBYIOT CJTUTTAHUIO YaCTHII.
2.CHWKaIOT 3/1eKTPUYeCKU 3apsi/| Ha TOBEPXHOCTU YaCTHULI.
3.CBsI3bIBAlOT MeXKy CO00I TOHKHMe YaCTHI[bl, 00pa3ysi MeXX/ly HUIMU «MOCTHKH».
4.BbI3bIBaIOT pacra/, arperatoB B BOJHOM CyCIeH3UU Ha OT/e/IbHble YaCTULIbI UJIM MOJIEKYIbI.
10.ABwKy11ei cuioil puabTpOBaHUS SIB/ISETCS:
1.Cuna TsoKecTH.
2.1lenTpoGeskHas cua.
3.PasHoCTh /1aByieHui 1o 00erMM CTOPOHAaM MOPHCTOMN Teperopo/Ku.
4.Cuna Kanu/uIIpHOIO JaB/IeHus.
11.KakoBo BiMsiHME CKOPOCTH BpallleHHs (PUIbTPYIOLel TOBEPXHOCTH Ha MoKa3aTe/ln
¢bunbTpOBaHUA?
1.I1pu yBesiMueHUM CKOPOCTH BpalLleHUs BJIa)KHOCTb 0Ca/iIKa YMeHbIIaeTCsl.
2.I1pu yBemMueHuM CKOPOCTH BpallleHHst IPOU3BOUTE/BHOCTD 110 TBEPOMY yBEeJINYUBAETCS.
3.I1pu yBenMueHnM CKOPOCTH BpallleHHsl IPOX3BOJUTE/bHOCTD 110 TBEPJOMY YMEHbILIAEeTCs.
4.11py yMeHbIIEHUH CKOPOCTH BpalL{eHUs] NPOU3BOAUTEIbHOCTD I10 TBEPAOMY
yBeJIUYMBAETCS.
12.KakoBa /10/bKHa OBITH BbICOTa 6apoMeTpruUecKor TPyObI [/t UCTeUeHUs XKUIKOCTU U3
pecuBepa?
1.He meHee 5,5M.
2.He menee 10,5m.
3.He menee 15,5m.
4.Hemenee 20M.
13.06macTb puMeHeHUst TIpecc-(UIBTPOB.
1.[0ns1 06e3Bo>kMBaHus TPyObIX, OBICTPOOCEJAIOIIMX CYCIIeH3WH CO CKOPOCTBIO OCaXKeHUs
yactur] 6osiee 18mm/c.
2.[115 KpyNHO3epHUCTBIX CYCMEeH3UM C KPYITHOCTBIO YacTuL] oT 2 7o 0,2mm.
3. 4151 TpyfHOMM/IBTPYEMBIX CUIbHOPa30aBIeHHBIX MYJIbIT C KPYITHOCTBIO YacTHUL] 10 1MKM U
MeHee.
4./1711 TOHKO U3MeJ/IbYeHHBIX MIPOAYKTOB KPYNMHOCThIO 30-100MKM.



14. Yro aBnseTcs ABWKYLLEW CUION IIpoLjecca CyLIKu?
1. Pa3HOCTb JjaBeHUl C BHEIIHeH ¥ BHYTPEHHeN CTOPOHbI TIOPUCTOW Meperopojiku.
2. Cuna TsKeCTu Teja B cpefe.
3. LlenTpobeskHasi cuia UHEepILUH.
4. Pa3HOCTB fajleHui BOJSHBIX [IapOB Y NTOBEPXHOCTY MaTepuasia U B OKpyKarolllel cpefe.
15.KakuM 06pa3om ocCyliecTB/sieTCs ABWKeHNe areHTa CyILLKW B ra30BbIX TpyOax-
CyLUIUJIKax?
1.3a cueT BeHTU/IITOpPA-ABIMOCOCA.
2.3a cyeT [yTbeBOr0 BEHTU/IATOPA.
3.3a cueT TypOOBO3AYXOAYBKH.
4.3a cuet 1jeHTPOOEXKHOT0 Hacoca.
BapuanT Ne2
1. Tepmuyeckum 06e3BOKUBAHHEM SIBIISIETCS:
1. CryueHnue.
2. [IpenupoBaHue.
3. ®unpTpoBaHUe.
4. Cy1uuka.
2. K MOKpPBIM OTHOCATCSI IPOAYKTHI C COZlepyKaHWeM BJlary :
1. He menee 40%.
2. Ot 15 go 40%.
3. Ot 5 go 15%.
4. He menee 5%.
3. Kakas Byiara HauMeHee IIPOYHO Y/ ep)KUBaeTCs TIOBePXHOCTLIO TBEPAOro Tesa?
1. I'mrpockonuueckasl.
2. CBoOo/iHasi rpaBUTAIIOHHAS.
3. TIpouHoCBsi3aHHas1.
4. AjresvoHHasl.
4. Cpo0Oo/iHasi TpaBUTAI[MOHHAs BJlara:
1. TlepemeriaeTcst MeX/ly 4aCTHULIAMH TBEpZOrO MOJ JeUCTBUEM CUJIbI TSDKECTH.
2. 3anoJiHseT MUKPOKaNWISIPbl BO BHYTPe3epHOBBIX [10pPaxX YacCTHUL| U
MaKpOKanw/I/isipax B MeK3epHOBBIX IIPOCTPaHCTBaX.
3. Y epXuBaeTcsl Ha ITIOBEPXHOCTH YaCTUL] MOJIEKY/ISIDHBIMUA CUJIaMHU TBepzoe —
JKUZKOe.
4. ApcopbupyeTcsi Ha TTIOBepXHOCTH TBep/AbIX YaCTHL] U3 BO3ZyXa.
5. [lpeHVpOBaHMe — 3TO TPoLiecC 00e3BOKUBAHUSI, OCHOBAHHBIM:
1. Ha ecTecTBeHHO! (pWIbTPALIMM )XUAKOCTU Yepe3 CJIOW MaTepuasa MoJ, JeiCTBUeM
CHWJIBI TSDKeCTH.
2. Ha yjaneHue KuIKOCTU U3 MaTepHasia MoJ, elCTBHUeM LIeHTPOOeXXHOM CHJTbI.
3. Ha ypanenue >XuKoCTH U3 MaTepuasa oz, AelCTBUeM pasHOCTH [aBIeHNH I10
006erM CTOpoHaM MOPUCTOMN TIeperopo/Ky.
4. Ha ypaneHnve »KMIKOCTH U3 MaTepyasa IoJ eiCTBUeM pa3HOCTH [jaB/IeHUN
BO/ISIHBIX T1aPOB Y [TOBEPXHOCTH MaTepuasa U B OKpYy>KarolljeM IPOCTpaHCTBe.
6. Kakoe BnvsiHue 0Ka3bIBaeT KPYMMHOCTh UacTUI] 00e3BOKMBAaeMOro MaTeprasa Ha
BBICOTY KalWIISIPHOTO TI0/ibeMa >KUAKOCTH h B 1itabene?
1. He okasbiBaeT BivsiHUE.
2. UeM MeHbIlIe YaCTULIbI MaTepuasa, TeM Bbillle h.
3. UeMm KpyIiHee yacTHL{bl, TeM BbILle h.
4. YeM Merbue 4yacTHL[bl, TeEM HIKe h.
7. B ueM 3aK/ro4yaeTcs mpoLiecc CryljeHus?
1.B noBbIlIeHNN KOHL|EHTpaLMy TBepoU (pasbl B CI'YILIEHHOM MPOJAYKTe M0 CPAaBHEHMIO C
VICXOZHOM CYCITeH3Weld M MOJIyYeHUH OTHOCUTEBHO YUCTOrO CJ/IMBA.
2.B pa3penieHny TBep/j0M U KUKOM (pa3 MyJ/ibIbl TOCPeCTBOM TTOPUCTOM TIePeropoJKHU.
3.B pasgenenuy KpyIHbIX ¥ MeJIKMX 4acTHUL] B BOJAHOM Cpefie.



4.B nonyyeHnH OCBETIEHHOU BOJbl C MUHUMAa/IbHOU KOHLIEHTpaLel TBePbIX YaCTHL].
8. KakoBa npuuriHa ¢GoKy/ISILUU TBEPAbIX YaCTUL] B IyJIbIie?
1. CueneHue ano/sipHbIX KOHL[OB COOMpaTe/isi, 3aKperyieHHOT0 Ha TIOBEPXHOCTH
YyacTuLl.
2. CHrKeHMe BeJIMYMHBI 3JIeKTPOKMHETUYEeCKOr0 MO0TeHI1asla TOBepXHOCTH.
3. Cxatue guddy3Hoit uactu [JOC B pe3yabTaTe Uero yaCTUIlbl COMMKAIOTCS Ha
PacCTOSTHUM, KOT'/la CUJIbI IPUTSDKEHUS] 3HAUNTeIbHBI.
4. CuerieHue 4acTHL] 3@ CYeT 3/IeKTPUYeCKUX CUIL.
9. [Ins OBBIIIIEHUS] COZiep>KaHKsI TBEPAOTO B CTYIIIEHHOM MPOAYKTe He0OX0AMMO:
1. YBenuuuth Maccy OTKauMBaeMOro Cr'yILLIeHHOI'O IPOJAYKTa.
2. YMeHbIINUTL MacCy OTKa4MBaeMOro CTYILeHHOIO IIPOAYKTa.
3.Pa36aButh MCX0OZHOE TIUTAHUE CBEKEH BOJIOM.
4.Y nanuTe 4acTb BOJbI U3 UCXOJHOIO [TUTAHUS.
10. OTnunTeTbHOM 0COOEHHOCTBIO CT'YII[eHHUS] B TOHKOM CJIO€ SIBJISIeTCSI:
YBenuueHne CKOPOCTH OCAKJeHHUsI TOHKHUX YaCTHL].
YBesinueHue MIOLIA/[U OCaXKeHust 6e3 n3MeHeHUsi rabapyTOB arraparosB.
YBenuueHne NpOU3BOJAUTEIBHOCTH CTYCTUTEJIS TI0 UCXOAHOMY ITUTaHUIO.
YBenueHue cofepykaHusl TBEpPZOro B CTYL|eHHOM MPOJYKTe.
11. Kak ocy1ecTBsieTcs npotiecc (puabTPOBaHKS B BaKyyM-(pUIbTpax?
3a cueT ru/IpoCTaTUYeCcKOro JaBjaeHust CToa0a >KUJAKOCTH.
3a cueT co3/aHus pa3psDKeHUs1 C BHyTPeHHel CTOPOHbI (PU/IbTPYeMOil TeperopojKy.
3a cyet nozilauM MyJbIbl N0/ AaB/IeHWEM Ha (PUIbTPYEeMYIO [IePerOpoJKY.
3a cueT NPOXOXKZEeHNs JKUAKOCTH Yepe3 MOPUCTYIO IeperopoKy MoJ, JeHCTBUeM
L[eHTPOOEKHOU CHJTBI
12. Kakasi Byiara yzansieTcst U3 Matepuasa B 30He 00e3BOKUBaHUS U TTPOCYIIKA
ocajKa B BaKyyM-(puibTpax?
1. CobopHast rpaBUTALIMOHHAS BIara.
2.I'urpockonvueckas Biara.
3. OcraTKu rpaBUTallMOHHOMN BJIary, KallW/UIIPHas M YaCTUYHO a/ire3UOHHas.
4. Xumunyeckas Bjara.
13. KakoBo Ha3HaueHue pacripe/ie/IuTeIbHOM FOJIOBKU B BaKyyM-(pU/IbTpax?
1. ns oTtBoza uabTpara.
2. [1a co3paHus BaKyyma B CeKTOpax.
3. [1s mojaum ©Katoro Bo3zyxa B CeKTopa.
4. 114 roniepeMeHHOr0 COe/IMHeHUsI CEKTOPOB C BAKYYMHOU YCTaHOBKOM U YCTaHOBKOU
CKaToro Bo3/yxa U OJJHOBPEMEHHOr0 OTBOZA (hubTpara.
14. UTo Ha3bIBaeTCd areHTOM CYLLIKU?
ABCOMOTHO CyX0i BO3ZYX.
Harpetas noBepxHOCTb.
BogsHoti nap.
Bos3pyuHas cpefa, BOCIIpUHUMAOLLAs MCIIAPSIOLIYIO Bjary.
15. OTuurTe/bHOM 0COO@HHOCTBIO CYIIMIOK C «KHUTISIIIAM» C/I0eM SIBJISIeTCS:
Hanuue nceBro00XXKeHHOT 0 C/1051 CyLIMMOIO MaTepuara.
[TpoxoyxzeHue BCero MaTeprasa uepe3 CyLIM/IbHYH KaMepy € BbICOKOM CKOPOCTBIO.
B03MOXXHOCTB CyIIKM KPYITHOTO MaTepHaria.
4. TIpomo/DKUTENBHOCTL CYLIKHA O4YeHb MaJla.
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BapuanTNe3

1. K B/1a)KHBIM OTHOCATCSI MPOAYKTHI C CO/iep>KaHNeM BJIaru:
1.He menee 40%.
2.0t 15 go 40%.
3.01 5 go 15%.
4.He 6onee 5%.
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1.

Kakas B/j1ara Han0osiee IPOYHO y/A€P)KMUBAETCH MOBEPXHOCTHIO TBEP/O0ro Tesia?
CBoOo/iHast rpaBUTALIMOHHAS.
ApnresuoHHas.
I'urpockonuyeckas.
IIpouHoCBsA3aHHas.

Ajre3uoHHas BJjiara o cBoei npupo/je siB/isieTc:
MexaHU4eCcKOMu.
DOU3NKO-XUMHUECKOMH.
XUMHUYECKOM.
dU3NKo-MexXaHNUeCKOM.

ITopsajoK HaChIIeHUA BJIaroi abCco/IITHO CyX0ro MaTepHasa:
I'urpockomnuyeckas - afire3MoHHasi— MPOYHOCBsI3aHHast- CBOOO/JHAsT TPaBUTALIMOHHASI.

2. CBobOo/iHas rpaBUTAIIMOHHAS-TTPOYHOCBSI3aHHAsI-a/Ir€3UOHHASI-TUTPOCKOITYECKasl.
3.KanuinsipHo-CThIKOBasi—BHY TPUIPOME)KY TOUHAsi—a/iIre3M0OHHas-CBOOOIHasT
rpaBUTALlMOHHAs.
4.Aire3MOHHAs-TIPOYHOCBSI3aHHAS-CBOOOAHAAT PaBUTALIMOHHAS—HY TPUTIPOMEKY TOUHasI.

5.
1
2
3

6

B nponecce ApeHNPOBaHUSA W3 MaTepHaJia yAQ/IsAeTCs:

. CBoOo/iHasi TpaBUTAI[MOHHASI.

. KanunispHas Biara.

. AfresvoHHas Bjara.

4. XvMHUueckas Bjara.

. OT uero, riaBHBIM 00pa30M, 3aBUCUT BpeMsi 00e3BOKMBaHUs TIPOAYKTOB oboraiieHus B
OyHKepax?

1.
2.
3.
4.

OT rpaHy/I0MeTpUUYeCKOro COCTaBa MPOAYKTOB.
OT TemniepaTyphbl OKpY>KaroLliei cpejibl.

OT dbopmbl yacTull.

OT KOHCTPYKLMM JAPEHa)KHOTO yCTPOMCTBA.

. CryiieHue — 3To Tipoijecc 00e3B0KMBaHUsI, OCHOBAHHBIH

1.

3.

4.
KakoBa nipuuriHa Koaryssijuu TBepAbIX YacTHL] B ITyJ/ibIie?
1.
2.
3.

4.
Kak npuBoauTCSt BO BpalijeHre TpebKoBasi pepMa B CIyCTUTENSX C reprudepruueckum

Ha ectecTBeHHOU (pu/IbTpaLUK XKUAKOCTH Yepe3 C/I0M MaTepraa 1 TTOPUCTYIO
MeperopoJiKy IoJ, AeliCTBUEM CHUJIbI TSDKECTH.

Ha ocaxkaeHnuy TBep0i a3kl U3 MyJIbIIbI MO, 1eHCTBHUEM CUJIbI TSHKeCTU WU
L[eHTPOOE>KHOU CHUJIBI.

Ha npunyaurtenbHol (Mof fAelicTBMeM Pa3HOCTH /iaB/ieHui) pUibTpaLlyy KUAKOCTH
yepe3 MOPHUCTYIO MeperopoKy, He MIPOHULIAEMYIO /1Sl TBEPAbIX YaCTHL] My/IbIIbI.
Ha nepemeriienre Biaru U3 60ojiee HarpeThixX CJIOEB B MeHee HarpeThble.

CHMKeHHe IO/THOTO MOTeHL{ajia T0OBePXHOCTH.

ApcopO1iusi peareHTOB Ha MUHepaJIbHOM TTOBEPXHOCTH.

Cxatue quddysHoii uactu [JOC U cHIKeHWe 371eKTPOKUHeTHYeCKOro MoTeHLana
TIOBEPXHOCTH.

CHwKeHre rUpopOOHOCTH TOBEPXHOCTH.

TIPUBOZIOM?

1.
2.
3.
4.

OnekTpoABUraTesieM uepe3 uepBsYHbIN pelyKTOp Ha 3yOuaTkiii BeHell.
OneKTpo/BUrareseM yepe3 peZlyKTop Ha XO[0BOM KaTOK, KaTALMANCS 10 pesibCy.
OnekTpozBUrareneM Ha (PPUKLMOHHBIN PUBOJ.

OnekTpoBUraTesieM uepe3 IIeCTePHIO Ha 3y0UaThiii CEKTOP.

10. KaKOMy MOMEHTY COOTBETCTBYET KPUTHUECKAsA TOUKd Ha KpHBOﬁ nponecca CFyLI_[eHI/IH?

1.
2.
3.

CB00OO/IHOMY OCa’KJIEHUIO YaCTHII.
CTecHeHHOMY OCa’K/eHHIO YaCTHLI.
OKOHYaTeTbHOMY C)KaTHIO 0Ca/IKa.



4. Tlepexon OT CBOOOHOTO OCAXKAEHUS YaCTHI] K YIIJIOTHEHUIO 0CaZiKa.
11. B mporjecce ¢uibTpoBaHUs Hab/IOAeTCS:
1. Ob6pa3oBanue c/0si 0cajiKa Ha TIOPHUCTOM TTeperopojKe.
2. Ocax/jeHue TBepAbIX YaCTUL] B )XUJKOH (ase.
3. Obpa3oBaHue /105 0CaZIKa Ha CTEHKax poTopa.
4. OtpeneHue XUAKOCTU OT TBEpPZOro MaTeprasia Ipu HellpepbIBHOM IepeMelleHUN
MaTepuara I10 CUTY.
12. Kakue miporiecchl pOMCXO/ST B BaKyyM-(UIbTpax B 30He 00€3BOKMBaHUS 1 TIPOCYILIKU
0Ca/IKOB?
1. OpHodazHoe ABMKeHUe XKUAKOCTHU.
2. OpHodasHoe ABWKeHre BO3ZAyXa.
3. B Hauasne neprosia — ogHo(a3Hoe [IBWKeHre BO3/lyXa, B KOHLe Tlepro/ia — IByX(asHoe
[BYDKEHMe )KUJKOCTH U BO3ZlyXa.
4. B Hauane nepuofia — Byx(a3sHoe JBI>KeHUe XUAKOCTH U BO3/yXa, B KOHL|e Ileprojia —
ofHo(a3HOoe JBI)KEHUE BO3JyXa.
13. Ha3sHaueHuve «TrU/pOJIOBYLIKU» B CXeMe (PUIbTPOBaIbHOM YCTaHOBKU?
1. [ns npepynpexeHus rnomnajaHus (GuabTpaTa B BaKyyM-HacoC.
2.nsi cbopa uibTpaTa.
3. [lns oTKauMBaHUS BO3JyXa M BO/bl U3 TIOJIOCTU (PUbTPA.
4. [nsa crekaHusi (puabTpaTa B rUApPO3aTBOP.
14. Kakas Bjiara npermylLeCTBeHHO yAa/iseTcs U3 MaTepuasa B IpoLecce CyLIKU?
1. CobopHasi rpaBUTaL[MOHHASI.
2. KanunispHas.
3.I'urpockornueckas.
4. Xumunueckas.
15. OT1nmunTebHONM 0CO0@HHOCTHIO KOHTAaKTHOM CYILKU SIBJISIETCS:
1. Tenno nepefaeTcs OT areHTa CyLIKH MaTepualy Npy HeroCpeCTBEHHOM
COTPUKOCHOBEHUH.
2.Teru1o nepefiaeTcss MaTeprassy OT ropsiued MOBePXHOCTH NP HENOCpe/,CTBEHHOM KOHTaKTe

C MaTepHrd/IOM.

3. Tenno nepesaeTcs MaTepuany WH(GPaKpaCHBIMU JIydyaMy OT 3/1eKTPOJIaMITbl WIN
HarpeTbIX U3/1y4arolliX MOBEPXHOCTEMN.
4. Teruio nepefaeTcss MaTepyrasy TOKaMHU BBICOKOM YaCTOTHI.

BapuantNe4

1.

K 00BOiHEHHBIM OTHOCATCS MPOAYKTHI C CO/ieP)KaHHeM BJIaru:
He menee 40%
Ot 15%
Ot 510 15%
He 6oee 5%

PN

XumMuueckasi Bjara:
B miporieccax 06e3Bo>KUBaHUS He y1a/IsIeTCst
Ynansetrcs B nporjeccax CyLIKA
Y nansieTcs B npotieccax puibTPOBAHUS
Ypansiercs B ipoLiecce ApeHUpOBaHUsA

P

KanunispHas Bjara rno cBoeil npupo/ie siB/iseTcs:
MexaHU4ecKoi
XUMHUYECKOU
PU3NKO—XUMHUeCKOMN
DU3NKO-MeXaHUUeCKOU

b=



4.

Mouieky/ibl KaKOH BJIarv 00/1aal0T Haubosiee CTPOrod OpHeHTaI[Ueld AUIoJIei

OTHOCHUTE/IbHO ITOBEPXHOCTHU TBEPAOIo Tema?

1.

W

Apnre3voHHOU

CB00OO/HOM TpaBUTAI[MOHHOMN

[TpouHOCBsA3aHHOM

I'mrpockonmueckom

[peHupoBaHue B IMHAMUUECKUX YCIOBUSX MPOUCXOJUT:
1. B byHkepax

2. Ha npeHakHBIX CKIazax

3. Ha rpoxorax

4. Ha xoHBerepax

. ,Z[JIH CHWXEHHS BbICOTHI KAIlTW/IJIAPDHOT'O MOoAbeMa XUAKOCTHU HEO6XO,E[I/IMO, YTOOBI ITOCTE/Tb

cocrosia:

1. U3 MesIKUX yacTuLj

2. VI3 KpyImHBIX YaCTHL}

3. W3 yacTul] KPYITHOCTBIO, paBHOM KPYMTHOCTU 006e3B0XKMBaeMOro MaTepHuasa
4. VI3 yacTHl] HAMHOTO Mejibue 00e3BOKMBaeMOro MaTepHrasa

. Lenbto cryiieHus Kak orepanyy 06e3BoKUBaHUS SIBJISIETCS:

1. IonyueHue civBa C MUHUMAa/IbHOW KOHLIEHTpaLjeld TBep/bIX YaCTHL]

2. TlonmyyeHue CryiieHHOTr0o MPOAYKTa, C MaKCUMalbHO BO3MOXKHOM KOHIeHTpaLyei
TBepAol da3sbl

3. Pa3zieneHuve KpyIHbIX U MeJIKAX YaCTHUL] B BOAHOU cpejie

4. TTonyyeHre NpoJyKTa C MUHMMAJIbHBIM COZlep>KaHHeM BJlary.

. Kakue u3meHeHust crymaeMof/'I ITYyJIbIIbI ABJ/IAKOTCA OGLL[I/IMI/I AJIA KOaryJyiduu 1

bnokynaunu?

1. TloBbllIeHMe arperaTMBHOM YCTOMUMBOCTU

2. IloBblieHue 3apsa MNOBEPXHOCTU YaCTHUL]

3. CHkeHHe ruipodoOHOCTH TTOBEPXHOCTH YaCTHI]
4. CHWKeHue arperaTUBHOU yCTOWYMBOCTU

. Kak OCYyILeCTBJ/IAE€TCA OTBO/, IMeCKOB U3 CFYCTHTEHEﬁ 00J/IBIIIOTO ,E[I/IaMETpa?

1. IunacdparmMoBbIMU HacoCaMH, OTKauMBaIOIIMMH TIECKU U3 Pa3rpy304YHON BOPOHKH
2. ITeckOBBIMM HACOCaMH, TIO/|COEJUHEHHBIMY K Pa3rpy30UHOU BOPOHKE

3. Ilecku cnyckaroTcst B 3yMIi¢), a 13 3ymriha 0TKauMBarOTCsl IECKOBBIMU HAaCOCaMH
4. Cudonamu 3a cueT U30BITOYHOTO /IaB/IeHUsI Ha BXo/ie B CU(OH

10. Kakoe BiusiHAe OKasbIBaeT COZiepkaHue TBepZoro B UCXOAHOM CyCIIeH3UH Ha IIPOLeCC

CryLeHus?

1. Ilpy NOBBILLIEHUH COZleprKaHUS TBepOr0 YBeJUUUBaeTCs POU3BOAUTE/ILHOCTBIO 10
CTYLLIEHHOMY NPOJYKTY

2. Ilpu noHWwXeHuU cofepkaHus TBEPAO0r0 YMeHbIIIaeTCsl CKOPOCTb OCaKeHUs YaCTulLl, U
TBep/asi (haza BEIHOCUTCS B CJIVB

3. Ilpu noBeIlIeHNY COZep>KaHusl TBEPAOr0 YBeIMYMBAETCSI CKOPOCTb OCaXKEeHUs TBepAbIX
yacTull, U TBep/jasi (paza BEIHOCUTCS B CJIVB

4. He oka3bIBaeT BIUSIHUS

11. Kak ocyl1ecTB/sieTcs rpoiiecc puabTpOBaHUs B npecc- (UibTpax?

1. 3a cueT NpOXO0’KJeHHs )KUJKOCTH Uyepe3 IMOPUCTYIO NIeperopoiKy MoJ, feicTBremM
L[eEHTPOOEKHOM CUJTBI

2. 3a cueT OTKauMBaHUs BO3/jyXa C BHYTPeHHel CTOPOHKI (prbTpaLiyeli meperopojKu

3. 3a cueT U30BITOUHOTO JiaB/IeHUSI 110/]aBaeMOM MyJIbITbI

4. 3a cyeT TUIPOCTaTHUECKOTO JIaB/IeHUsI CT0/I0a GUTBTPYeMO KUIKOCTH

12. Kakas Bjiara yjaisieTcsi U3 MaTeprasia B 30He Habopa ocajika B BaKyyM-(puabTpax?

1. CobopiHast rpaBUTALMOHHAS B/Iara
2. ApresvoHHas Biara
3. I'urpockomnuyeckas Biara



4. KanuisgpHad Biara
13. Ha3HaueHue pecuBepa B cxeMme (hUIbTPOBA/bHOM yCTaHOBKe?
1. [ns oTKayku puabTpaTa
2. [Ins co3paHusi BaKyyma B CUCTeMe
3. [lns pa3zeneHus BO0-BO3YIIHON cMecH Ha GUIBTPaT U BO3AYX U MO//eprKaHUs
TIOCTOSIHHOT'O pPa3peXXeHusi B CUCTeMe
4. J1ns1 OTAyBKY OCaZiKa C IOBEPXHOCTH (PUIbTPOTKAHU
14. TIpu KakoM YyCJIOBUM IOCTYTIaeT PaBHOBECHOE BJIaroCco/iep>kaHue MaTepurasa Mpy CyIke?
1. PB.H:PM
2. Pun<P,, W>W;
3. Puu<Py, W,<W<W,
4. Py >P,, W<W.,
15. YTto Ha3bIBaeTCs HaMps’KeHHOCTHIO OapabaHa 110 ucrapsieMoii Biiare?
1. Macca ucrapsiemoii Bjard ¢1 mM? oBepXHOCTH CYHIMMOr0 MaTepyasa B eJUHHLLY
BpeMeH!
2. YObib UcnapsieMoii Baru ¢ 1 M MoOBepPXHOCTH CYIIWILHOTO MaTepyasa B eJUHHULLY
BpeMeH!
. Macca Bnaru, ucriapsiemoii ¢ 1 M* cyiumasHoro 6apabasa B eMHUALYY BPeMeHH
4. Macca BoAsIHOTO Tiapa MpUxo/siascs Ha 1 Kr abCcoI0THO CyX0ro Bo3zayxa

w

HomawHue 3ad0auu

K Tteme «Iloka3zaTe/ M B/aroco/jepxaHusi»

1.

[TpurotoBuTh 1 71 My/bMOBI IPYU COZleP’KaHWUN TBepAOro B mysbhe 60% U MI0THOCTY TBEPAON
daser 3000 kr/m°. PaccunTtath Maccy HaBeCKH, 00beM BOJbI U TVIOTHOCTD TOJTyYeHHOM

Iy JIBIIBI.

B cycniensun cozepxxutcst 36% TBepzoro. III0THOCTE TBepoit a3kl coctasseT 4,3 r/cm®,
Ornpe/ie/TUTh TUIOTHOCTb TaKOM MyJIbIIbl, MacCy 12 M? MyJibIibl, MacCy HaBeCKH, 00BEeM BOJBI.
st 1abopaTOPHBIX UCTILITAHUM HEOOXOJUMO TIPUTOTOBUTEL 15 M CyCrIeH3HH MpH
coziepkanuu Tepoi (asbl B Heit 20%. TlnoTHOCTSL TBepAoi a3kl 2200 kr/m?. PaccuuraTh
MaccCy HaBeCKH, 00eM BO/|bl /7SI IPUTOTOBJIEHUSI CYCTIeH31H, ee TIOTHOCTh. PaccunTaTh
Maccy 2 J1 TaKOW CyCreH3UH.

B cycnensun cozepx)urcst 35% TBepzioro. III0THOCTE TBepoit dassl 3,8 T/m°. PaccunTaTh
IUIOTHOCTB CYCIIeH31H, MacCy HaBeCKH [ist IpUroTos/ieHus 330 M> Takoii cycrensun, 00bem
BO/IBI.

[IpuroToBUTH 2 /1 My/bILI IPYU COZleP’KaHWY TBEPZAOro B Mysble 45% U MJI0THOCTH TBEPZAON
daser 4200 kr/m°. PaccunTtath Maccy HaBeCKH, 00beM BOJbI U TUIOTHOCTD TTOJTyYeHHOM

Ty JIBITbI

B pagmainbHbIi crycrutess noctynaeT 400 M/ MyJ/bIbl ¢ cofiepKaHueM TBepaoro 8%.
IInoTHOCTH TBepAoi (asbl 3200 kr/m?. CofepskaHue TBEpPOro B reckax 55%. PaccunTaTh
006beM c/MBa U TJIOTHOCTH TeckoB. [loTepsiMu TBeporo npeHebpeuysb.

Ha crymjenue rnocrynaer 500 M*/4 MyJIbIbI C pasKKeHHeM paBHbIM 3. TI7I0THOCTE TBep/oi
daser 2800 kr/m*. Beixog cryieHHoro npogykra 90%, cojepskaHie TBEpOro B CryIjeHHOM
nipoaykTe 63%. Paccuntath 06beM ciiviBa, 06eM BO/IbI, yXO/siiel ¢ recKaMu, TIJIOTHOCTh
CTYLLIEHHOT' O NIPO/IYKTa, MacCy B/Ia’KHBIX IECKOB.

Ha cryujenue rocTyrmnaeT MmyJblia C IJIOTHOCTBIO TBepAoH (asel 3800 Kr/M® B KO/IMUeCTBe
150 1/4 (cyxast Macca). PazxikeHue cycrieH3uu 5. PaccurtaTh 06eM BOABI, yasieMoi B
c/iuB; 00BeM BOJIbI, YXO/SILEH C TTeCKaMU, eC/TU TVIOTHOCTh CTYILeHHOro Tpoaykra 1900 Kr/
M,

Ha Bakyym-(unbTp MOCTyNaOT Mecku CryCTUTes C cofiep)kKaHueM TBepzoro 50% , Harpyska
o TBepgoMy 18 1/u. OnipesiemuTh 00beM BO/IbI, YasisieMoi ¢ GUIBTPATOM, eCi KeK
¢uibTpa uMeeT BAaXXHOCTb 12%, a oTepu TBePOro ¢ GUIbTpaTOM cocTaBssitoT 1,5%.



10. Ha npecc-¢uibTp NoCTymnaeT CrylleHHblH NPOAyKT OTCTOMHMKA C COZlep>KaHhueM TBep/0ro
25% B koimuecTBe 80 M*/u. TInoTHOCTL TBepAOH (askl paBHa 2600 Kr/m>. Paccuutath 06beM
¢upTpaTa 1 00beM BOABI B KeKe, eCyii Kek cofiepxkuT 18% Bnaru. [lotepsimu TBepAoro c
¢ubTpaToM ripeHebpeys.

11. Ha dunsTpoBanue noctymnaet 250 M*/u CycrieH3uu ¢ cofiepykKaHueM TBeporo 58%.
ITnoTHOCTH TBepAoii (asbr 4000 kr/m>. PaccunTtaTh MaTepHasibHbIN OamaHc IpoLecca, ecim
BIXHOCTB Keka 10%. [Torepsimu TBepzoro ¢ ¢pubTpaToM npeHeOpeus. OrnipesennTsb
HeoOX0AUMYIO TII0azL GUILTPoBaHus, ecu q =200 Kr/m*-u.

K Teme «Pacuer crycruresein»

1. Ha crymenue nocrynaet 150 M*/4 nmyJibIbl ¢ copepkanueM Teepaoro 8%. [10THOCT
TBepoi (asel 3000 Kr/m°. PaccurTaTh AUAMETpP CTYCTUTENI, €C/IA YAelbHas TI0IIa/ib
cryiienust 14,4 M*-u/T.

2. OrnpegenuTbh HeOOXOAUMYO TIJIOIIA (b CTYLEHUsI, eC/IA Pa3KKeHre UCXOAHOM My/ibIibl 13, a
pas3XWwKeHue CryIlieHHOro rnpoAykra 2. CKoOpoCTh ocaxKaeHus: yactul TBepzgoro 0,5 cv/MuH,
a MIPOM3BO/IUTE/ILHOCTh CrycTUTes 110 TBepgomy 100 1/u.

3. Ha crymenue nocrynaer 240 M*/4 my/ibIibl ¢ cogepkanreM TBepaoro 10%. I1I0THOCTS
TBepZO# (a3sel 3,2 r/cm’. PaccunTaTh HEOOXOUMYIO TIIOIIA/bL CTYILEHHUS, eC/TH Y ie/IbHast
iomiaze crymenus 0,28 m*cyT/T.

4. PaccuuTaTh rU/IpaBJIMUYeCKyr0 KDYITHOCTb 3epeH B3BECU B YCJIOBUSX CBOOOIHOTO OCaKAEHUS,
€CJ/I1 SKBMBAJIEHTHBIN AUAMeTp YacTuL] 35 MKM, a IJIOTHOCTb ocaxkaaembix yactul] 3000 kr/
M.

5. Paccuurath pasmep 0CeJaroliX 3epeH IJIOTHOCTBIO 2,8 I/cM?, ec/ii UX THUApaBIMYecKas
KPYITHOCTh B YCJIOBUSIX CBOOOTHOTO ocaxkieHust coctasisiet 0,5 Mm/c.



IIpunoxxenue 2

7. OuleHOYHBbIE CPe/iCTBA JJisl IPOBe/ieHNs IPOMe)XYTOUHOM aTTecTaluu
a) Ilnanupyemble pe3y/ibTaThl 00yUYeHHs ¥ OIIEHOUHbIE CPeJCTBA /i/IA MPOBe/IeHNs MPOME)KYTOUHOM aTTeCTaluH:

CtpykTy
PHBIM 3/IeMEHT

KOMIIeTEHIIMHU

[TnaHupyemble pe3y/bTaThl 00yUeHUs

OrjeHOUHBIe Cpe/icTBa

[1K-4

['0OTOBHOCTB OCYIIECTB/ISITh TEXHUYECKOE PYKOBOZCTBO TOPHBIMU Y B3PBIBHBIMU paboTamu TP 9KCIUTyaTallMOHHOMW pa3Bejike, [00bIYe TBepAbIX
T0JIe3HBIX UCKOTIAeMbIX, CTPOMTE/ILCTBE U SKCIITyaTalliy Mo/j3eMHbIX 00BeKTOB, HeroCpeICTBEHHO YIIPaB/IsTh MPOL[eCCaMy Ha MPOM3BO/ICTBEHHBIX

00BeKTax, B TOM YHCJ/Ie B YCJIOBUSIX UPe3BbIUaiHBIX CUTYAI[|H

3HaThb

- CTPYKTYPY ¥ B3aUMOCBSI3U KOMIIJIEKCOB TI0
no0bIue, iepepaboTKe U 0boTraIeHn o
T0JIe3HBIX UCKOTAeMbIX U UX
(byHKLMOHAIBHOE Ha3HAUYEHHUE,;

- TEXHOJIOTHUM TOPHBIX U B3PBIBHBIX paboT
TP KCIUTyaTalMOHHOW pa3Be/ke, A00biue
TBEPAbIX M0JIe3HBIX UCKOTIAEMBIX,
CTPOWTE/IBCTBE U IKCIITyaTalluu M0/3eMHBIX
00BEKTOB

[TprMepHBIi NepeueHb TEOPETUYECKHX BOIIPOCOB K 9K3aMeHY:

1. Ponb v 3HauUeHHWe BCIIOMOTATe/IbHBIX MPOLECCOB Ha 0060TaTUTeTbHBIX (habpHKax.
Knaccudukanys BcmoMoraTe/ibHbIX TPOLIeCCOB.

2. Posb BofibI B 0OOTall[eHnH TI0/Ie3HBIX UCKOTTAeMBbIX.

3.  HasHaueHue onepaliyii 00e3BOKHMBaHUs MPU 0O0TallleHNH 10JIe3HBIX

rckoraembix. Knaccudukaiiysi MeToioB 00e3BOKUBaHMS.

4.  dakTOopbl, OTIpe/IeJISOIIME BJ/Iaroy1epKUBAKOIIYI0 CTIOCOOHOCTD TIPOIYKTOB
oborarieHws..

5.  Knaccudukaiys BUJOB BJlaTd U METO/IbI €€ ya/eHUst U3 TIPOyKTOB
oborarieHws..

6.  JIpeHWpoBaHMe: CYIIHOCTh MPOIiecca; KJacCU(pHKALUs Crioco00B APEeHUPOBAHUS
1 obsacTv ux rpuMeHeHUst. PaKTOPBI, BAUSIOI[HE Ha TIPOLIeCC.

7. CryljeHue: CyLIHOCTb MpoLjecca; 06/1acTH IpUMeHeHUs..
8.  Kunetuka rnporecca CryijeHus.
9.  Pacuer crycrutenei.

10. ®dakTOpsl, BAUAIOLME Ha TIPOLIECC CrYLLeHUs.

11. TIIpoueccel, mpoTeKarolie B ocaxxjaroleics ny/bne. [I[ppumeHeHre KoaryasiHTOB
Y QUIOKYJITHTOB TPY CTYLL{eHWH, MeXaHW3Mbl UX [1eHCTBUSI.

12.  MeToauKa 5KCriepruMeHTa bHOI0 M3y4eHus rpoLiecca cryiieHus. KuHetuka
cryuenys. Kpusble cryujeHusl.




CtpykTy
PHBIN 371IEMEHT

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

KOMITeTeHLIUU
13.  OOGmue cBesieHUs O CTYII[eHUH XBOCTOB.
14. IlacToBoe crylieHre XBOCTOB.
15. ®unsTpoBaHHe XBOCTOB.
16. Peasm3oBaHHbIe [IPOEKTHI CK/IaZMPOBAaHUS CTYIL|eHHbIX XBOCTOB
17. ®unbrpoBanue. CyLHOCTb TIpoliecca; KinaccurKarys crocoboB
(ynbTpOBaHMSs; (PAaKTOPHI, BJIUSIOLIME Ha NpoLecC (UIbTPOBAHMUE.
18. OcHoBHOe ypaBHeHHe (pUIbTPOBAHUS [i/Is1 HEC)KUMaeMbIX 0CaJKOB.
19. KwuHeTuKa nporecca (puibTpOBaHUSI.
20. ®akTOpbl, OKa3bIBaloll{ie OCHOBHOE BIUSIHKE Ha MpoLecC (UIbTPOBaHUS.
21. MetoayKa 3KCIepUMeHTa/IbHOTO U3yueHUs] KWHEeTUKY (PUIbTPOBaHUS.
22.  MeTopvKa 5KCIepuMeHTabHOr0 Onpe/e/ieHrst KOHCTaHT (PUIbTPOBaHUS.
23.  Tunbl pUABTPOBa/BLHBIX TIEPETrOPO/IOK U TPeOOBAHUS K HUM.
24. CxeMmsbl (pUIBTPOBA/IBHBIX YCTAHOBOK. JIOCTOMHCTBA U HEZJOCTATKU CXEM,
NpaKTHKa WX TIPUMEHeHHUs1 Ha 000TraTUTeNbHBIX (habpHKax.
25. Cyuika: CyIHOCTb MpoLecca, IpUHLMIIMaIbHAsA CXeMa CYLIWIbHOW YCTaHOBKHU.
26. Ilporeccel BraroobmMeHa npu CyIliKe, BUZbI Bjlary Npy cyiike. HanpsbkeHHOCTb
bapabaHa 110 HMcrapsieMoi Biiare.
27. Kpusble cymky. CKOPOCTb CYLIKHU.
28. TexHonoruyeckre cxeMbl 00€3BOKMBAHHS.
29. KomnoHoBKa 000pyioBaHUsI 00€3BOKUBAIOIIMX YCTaHOBOK.
Ymetb - OCYILIeCTB/IAAT TEXHUUECKOe PYKOBOJCTBO | IlepeueHb mem 0151 n0020mo8KuU K ceMUHApCKOMy 3aHsimuio «TexHono2uueckue

TOPHBIMM 1 B3PBIBHBIMU pab0oTaMu TIpU
9KCII/TyaTal[MOHHOW pa3Be/iKe, A00bIue
TBEP/IbIX IT0JI€3HBIX UCKOTIAEMBIX,
CTPOUTE/IbCTBE U SKCIITyaTal|iy MO/I3eMHbBIX
00BEKTOB,

- YIIpaBJ/ISTh MPOLECCaMH Ha
MPOM3BO/ICTBEHHBIX 00BEKTAX 110
repepaboTKe I0/1e3HBIX NCKOMAaeMbIX

cXeMbl 00€360HCUBAHUSI»;

1.  Cxemsl 00e3BOXMBaHUS MTPOYKTOB 0OoraijeHrsi Ha MarHUTo000raTUTeTbHbIX
(habpukax.

2. Cxewmbl 00€3BO>KMBaHHs TIPOAYKTOB 00OTalleHusi Ha TPaBUTAL[MOHHBIX (abprKax

3. Cxembl 06e3BOKMBaHUs TIPOIYKTOB oboraiieHust Ha (I0TalMOHHBIX abprkax

4.  KowmrmoHOBKa 000py0BaHusT 00€3BO>KHBAIOILMX YCTAHOBOK.

5.  CryuleHue U CKIafJUpOBaHKe CTYILeHHbIX XBOCTOB.




CtpykTy
PHBIN 371IEMEHT

KOMIIeTeHIMU

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

Bnagets

- HaBbIKaMH HeToCpe/ICTBeHHOTO
yTIpaBJIeHus MPOLieccaMy TOPHBIX PaboT Ha
MIPOM3BO/ICTBEHHBIX 00BEKTaX;

- OCHOBHBIMY NPUHLIMIIAMU TEXHOJIOTUI
9KCTUTyaTallMOHHOM pa3BeJKH, 0ObIUH,
riepepabOTKU TBEP/IbIX M0JIe3HBIX
HCKOTaeMbIX, CTPOUTENbCTBA U
9KCIUTyaTalyy TIOA3eMHBIX 00HEKTOB

[TpakTueckoe 3aZjaHue K 5K3aMeHal[MOHHOMY OHJIeTy:

1.  Ha uenrpudyrrposanue rocrymnaeT nyssia o6bemoM 500 M*/4 ¢ copepkaHueM
B Hell TBeporo 10%. [lnotHoCTs TBepoi dassl 3900 kr/m®. OnpeziesiTh 06beM CMBa
1 00BeM BO/IbI, YXO/SAIIEHM C 0CaIKOM, eC/Id CojiepyKaHue TBeporo B HeM 60%.
[ToTepsimu TBepZIOTO CO CJIMBOM NpeHeOpeyb.

2.  Ha BakyyM-(QuibTp NocTynaeT CryLieHHbIN NPOAYKT CTYCTUTEIS C
cofep>kaHveM TBepzoro 45%. Harpyska ro tBepgomy 24 1/4. I1n10THOCTb TBepo¥ (a3l
3,2 r/cm®. OnpegenuTs 00beM (GuibTpaTa ¥ 06HeM BOJbI, YXOAAILEH C KeKOM, eC/IH KeK
rMeeT BJaKHOCTb 15%. [ToTepu TBepAoro ¢ puabTpaToM COCTaBJAOT 2%.

3.  Ha ¢uabTpoBaHue MOCTYNAKOT MeCKU CrycTuTe/s oobemom 320 m/u ¢
cozepkanreM tBepzoro 45%. IlnotHocTs TBepaoi dasbr 3800 kr/m®. PaccunTaTh 06beM
BO/Ibl, yAa/isieMOu C (pUIbTPaTOM, eC/I KeK UMeeT BIaKHOCTb 13%, a 1oTepu TBeporo
¢ pubTpaTOM COCTaB/sAOT 2%. Paccuntarh KOHLIEHTpALUIO TBEPAOro B (hunbTpare B r/
e,

4. B nynbne cogepxurcst 14% tBepaoro. [L10THOCTL TBepoi ¢asbl 5000kr/m>.
Ornpeie/ITh TJIOTHOCTb TaKOM MyJIbIibl, Maccy 300 qM® Takoi MmyJibIibl, Maccy B Held
TBep/0ro (B TOHHAX) U 00beM BOJBI.

5.  Ha crymenue nocrymnaer neHHbli NpoAyKT duioTanuu B 00beme 800 M*/u ¢
IUIOTHOCTBIO TBepZOoH (asbr 3800 kr/m* 1 ¢ cogepkanuem tBepzoro 30%. OnpeaesuThb
00beM BOABI, ya/IsieMOU CO CJTUBOM, eCJ/TU COZiepKaHue TBepAOTro B Tieckax 65%, a
BBIXO/] [TIeCKOB cocTaBJ/ifgeT 95%. PaccunTarh IJIOTHOCTH CTYILIEHHOI'O IPOAYKTA.

6.  Heo0xoauMo NMpUroTOBUTH 2 IUTPA MYJIbIIBI C COZlep)KaHUeM B Hell TBepJoro
45%. TInotHoCTh TBEpAOH (has3bl 4200 Kr/m®. PaccunTaTh Maccy HaBeCKH, 00beM BOJIbI U
IJIOTHOCTB TIPUTOTOB/IEHHOM CYCITeH3UU.

7. B crycrurens mocTyrmaer myJibiia B KosrdyectBe 650 M*/4 ¢ cofiepykaHieM B Heil
tBepgoro 205. ITnotHocTh TBepAoH (asel 2900 Kr/m°. PaccunTaTth 00beM BOIDI,
yAansieMoii B CJIUB, eCJIH TUIOTHOCTD CTYIIEHHOTO rpofykTa 1650 kr/m®. [Totepsimu
TBEpPAOTO CO CJIMBOM TpeHeOpeub. PaccuntaTh cofiep>kaHue TBepPAOTO B CTYIIIEHHOM
TIPOJYKTe.
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8. B mysbre copepxkutcst 30% TBeporo. [II0THOCT TBepoi (asbl 4 r/cm®.
Ornpe/ie/IUTh TJIOTHOCTD MyJIbIIbl, Maccy 240 M? Takoi MyJibIibl, MAaCCy B Hell TBEPAOro
(B TOHHAaX) ¥ 00BbEM BOJBI.
ITIK-19

['oTOBHOCTH K pa3paboTKe MPOEKTHBIX MHHOBAI[MOHHBIX PellleHHH 10 SKCITyaTalJMOHHOM pa3Be/iKe, A00bIUe, epepadoTKe TBepPAbIX IMOe3HBIX
VICKOTIAeéMbIX, CTDOUTEIbCTBY U IKCITyaTal[|K MO/[3eMHBIX 00bEKTOB

3HaThb

- - COBpeMeHHbIe TTPOLIeCChl
00e3BOXKMBaHMS U 00eCTIbUTUBAHKS
MHHEePAJIbHBIX MTPO/IYKTOB 0OO0TaleHus,

- TIPOLIECCHI TTbIIeyJIaBIMBaHUS Ha
oboratuTenbHbIX (pabpuKkax;

- TIPOLIECCHI TH/[PAaB/IMYECKOTO
TPaHCIIOPTUPOBAHUS M CK/Ia/JIPOBAHMUS
OTXOZI0B oOoraiijeHus;

- TIPOLIECCHI TTPOU3BOZCTBEHHOTO
o0cy>krBaHUs 060oraTuTebHbIX (habprk
(BogocHabykeHMe, BO3/[yX0CHa0KeHHe)

[TprMepHBIii IepeyeHb TeOPeTUUeCKHX BOIIPOCOB K K3aMeHY:

1. ¥YcrpoiicTBO, MPUHLUI PaOOTHI IPEHA’KHBIX CK/IaZIoB; 00/1aCTH UX TIPUMEHEHWSI.

2. YcTpoWcTBO, MPUHLMI paboThl 00€3BOKMBAIOIINX OYHKEpOB; 001acTH MX
TIPUMEHEeHUSI.

3. YcrpotiicTtBo, mpyuHLIUI paboThl 00€3BOXKUBAIOIIMX KOBILIOBBIX 3/1eBaTOPOB.

4 O6e3BoXXKBaHKE Ha TPOXOTaX U CUTaX.

5. OG6e3BOXKMBaHHE B MEXaHUUECKUX K1accu(rKaTopax.

6.  MHTeHcu(uKaMs nporiecca ApeHrnpOBaHusI.

7 Knaccudukaius anmnapaTtoB Jjisl CTYILLEHUS] U OCBET/IeHUs MyJIbIL.

8.  KoHcTpyKuus ¥ MPUHLKI paboThl paZiiaabHOTO CTYCTUTeJIs C reprdepuyecKum
MpYBOJOM. JIOCTOMHCTBA 1 HEJOCTATKH CryCTUTeIs]; 00/1aCTh IPUMEHeHMS.
9.  KoHCTpyKUMs U NPUHLMI [|eHMCTBUS paJjia/IbHOTO CTYCTUTESSI C LIeHTPaJIbHbIM

TIPHUBO/IOM TsDKeJIOro TUMa. JJOCTOMHCTBA U HeJOCTaTKH; 00/1aCTh MPUMEHeHUs..

10. Konctpykuusi u npuHiun padbotsl cryctutesis SUPAFLO. ®akrTophl,
B/IVSIIOIIE HA PabOTy CrycTUTe el.

11. TlIpakTuka npumeHenus crycrureneii SUPAFLO Ha oboratuTenbHbIX (habprkax.

12.  CoBepiieHCTBOBaHWE KOHCTPYKLIMK anmnaparoB /IS CTYLeHUs Ty JIbII.

13. CryujeHue B TOHKOM cyioe. KOHCTPyKLKSI ¥ IPUHLIMIT JeCTBUSI TOHKOC/IOWMHOTO
OTCTOMHUKA. [IOCTOMHCTBA ¥ HeZOCTAaTKH; 00/1aCTh TPUMEHEeHVSI.

14. Kaccudukaiysi KOHCTPYKLMI (PUIbTPOB.
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15.  KoHCTpyKuus ¥ IpUHLMN paboThI AWCKOBOTO BaKyyM-(hunbTpa. JJoCcTOMHCTBA 1
He/I0CTaTKH, 00/1aCTb IPUMeHeHUsl.

16. KoHCTpyKuus ¥ IPUHLMN paboThI AWCKOBOTO BaKyyM-(unbTpa, 061acTh
nprMeHeHHs1. KOHCTPYKTUBHbBIE 0COOEHHOCTH JAUCKOBOT0 BaKyyM-¢huibTpa «Mactep».

17.  Koncrpykuus v npuHLMn pabotel Bakyym-¢uisTpa CERAMEC. [JocTonHCTBa
Y HeIoCTaTKH (pUIbTpa, 00/1aCTh IPUMEHEeHMSI.

18. KoncTpykuus v mpuHUMN paboTel 6apabaHHOT0 BaKyyM-(hHUIbTPa C BHELIHEH
GbunbTpyIloIel MoBepxXHOCTbI0. OCOOEHHOCTH KOHCTPYKIMK OapabaHHOTO BaKyyM-
¢bubTpa Co CXOAAMIMM M0JIOTHOM. [IOCTOMHCTBA M HEIOCTAaTKK (HDUIBTPOB; 00/1aCTH X
NIpUMeHeHHsl.

19. KoHcTpykuus v npuHLMI paboTel 6apabaHHOT0 BaKyyM-(hH/IbTpa C BHyTPEHHEH
¢bunbTpytolell MOBepXHOCThIO. [JOCTOMHCTBA U HeIOCTaTKU (U/IBTPa; 00/1aCTh
MIpUMeHeHUsI.

20. KOHCTPYKLUS ¥ IPUHLUI PaOOTHI IEBHTOUHOTO BaKyyM-(uiabTpa. JJoCTOMHCTBA
Y HeZIOCTaTKH; 00/1aCTh IPUMeHeHMsI.

21. Knaccudukarus GpumbTp - mpeccos. IIpuHLIMT paboThl GUIBTP-TIpecca.
JloCTOMHCTBA M HEIOCTAaTKU (PU/IBTP-TIPECCOB, 00/1aCTH UX NTPUMEHEHVSI.

22. KOHCTPYKLUS Y TIPUHLUIT PabOThl BepTUKAILHOTO (UIbTP-Tpecca. JJocTouHCTBa
Y HeZIOCTaTKH (PUIbTP-TIpeccoB, 006/1aCTH UX ITPUMEHEHHS.

23.  YcTpo#cTBO ¥ paboTa CYIIM/IOK C KUTISIIUM CI0eM. [JOCTOMHCTBA U HeJJOCTaTKY;
00/1aCTh IPUMEHEHWUSI.

YmeThb

- yMeTb pa3pabaThiBaTh MPOEKTHbIE
VMHHOBALIMOHHBIE PelleHus 110 repepaboTke
TBepP/IbIX 10JIe3HbIX UCKOIMaeMbIX, BK/IHOYast

IlepeueHb mem 0151 N0020MOBKU K CeMUHAPCKoMy 3aHsimuio «ObecnbLiueaHue u
nblieynaeaueaHue Ha 060zamume/bHbIX adpukax»:
1.  KoHcTpyKiuu obecrbliuBaTe /e,

BCIIOMOTaTe/IbHble TPOLIeCChl Y MPOLIeCChl 2. OGecrbiMBaHue acbeCTOBBIX KOHI[EHTPATOB KaK MeTO/] TIOBBIIEHUST UX
MIPOM3BO/ICTBEHHOTO 00CTYKUBaHUSI: KauecTBa.

BBIOMpATh M paCCUMTHIBATh TexHOosoruueckre | 3.  KOHCTpyKUIMyM LIMKIOHOB M OaTapeiHbIX [IUK/IOHOB /IS TbIIey /1aB/IMBaHusI.
cxeMbl 00€3BOXKHMBaHUsI, 00eC/bITMBaHUS 4.  KOHCTpPYKLIMM MOKPBIX IbLJIEYJIOBUTEIEN

MUHepa/IbHBIX MPOJYKTOB, 5.  BapboTtaxHsbie 1 MeHHbIe TbUIEYIOBUTEIH.
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TIbI/Iey/IaB/IMBaHMS Ha 000TaTUTeIbHBIX 6.  KoHCTpyKLuM TKaHeBbIX (GUIBTPOB [iis TIbUIEY/IaB/IMBAHUS.
(abpukax, cxemMbl BOZIOCHA0KeHHUsT Ha 7.  KOHCTpYKIMY 3€PHUCTBIX U KOMOMHUPOBAHHBIX (DUTBTPOB.
oborarutenbHBIX (habpHUKax, CXeMbl 8.  KoHcTpyKiun 371eKTpouabTpoB.
TU/PaBINYeCKOT0 TPAHCIIOPTUPOBAHUS 9.  CxeMmsl MblIey/IaBIMBaHKs Ha 000raTUTebHBIX (pabpHKax.
XBOCTOB 00oraiijeHus ¥ apameTpsI 10. Bopsba c mbibi0 Ha 0OOTaTUTENbHBIX (habprKax.
XBOCTOXPAHWJTHILL]

BnazeTsb - BJIa[IeTh HAaBBbIKAMH pa3pabOTKU [TpakTyeckoe 3aZjaHue K S5K3aMeHal[MOHHOMY OHsIeTy:

MPOEKTHBIX NHHOBAL[MOHHBIX PelleHUH 110
riepepaboTKe TBEeP/IbIX 0JIE3HBIX
HCKOTaeMbIX, BK/IH0Uast BCIIOMOTraTe/IbHbIe
TMIPOLIeCChI U MPOLIeCChl IPOU3BO/|CTBEHHOTO
0bCTyKUBaHUS;

OCHOBHBIMU MeTOJUKaMU
5KCIIepUMEHTabHOIO Orpe/ie/ieHus
pa3/IMYHbIX TapamMeTpOB MPOLIECCOB
00e3BO)KHMBaHUsl, TblJIey/IaB/IMBaHUS,
BO/I0CHA0XKeHUs, TU/PaBINIeCKOTr0
TPaHCTIOPTa, HaBbIKaMKU 06paboTKU
TOJTyYeHHBIX SKCIIePUMEHTa/IbHbIX [JaHHbIX

- OCHOBHBIMHU MeTO/IUKaMH pa3paboTKu
TPOEKTHBIX pPelleHU OTJeNeHu
00e3B0O’KHMBaHUs Ha 000raTUTE/IbHBIX
(habpukax

1. Onpee/MTh HeOOXOAUMYIO TIIOMIA/L A1s cryiieHus 800 M>/4 My /IbIIbI
pazxwkenreM R=10. TInotHocTs TBepzoi dasbl 3100 kr/M>. Y nenbHast
TIPOM3BOMTE/ILHOCT 110 TBepaomy 0,25 T/M*CyT.

2.Paccurratrh pa3mMep MakCUMaJbHBIX 3epeH B3BeCH, YXOASIINUX B CJIUB OTCTOMHUKA,
eCJI UX TU/pPaB/IMuecKas KPyrnHocTb 1,1 MM/c, a IIoTHOCTD 3 r/cM®.

3. OnpeieiTh MPOLIEHT TBEPAOI0 B pa3rpy3Ke CryCTUTEJIS, eC/IU TVIOTHOCTh MEeCKOB
1600 Kr/cM?, a IIOTHOCT TBepo# (asel 4300 Kr/m>.

4. OnpesieTuTh HEOOXOAUMYIO TIIOMIA/E A/s cryiieHys: 1000 M3/4 Ty bIbI PU
JK:T=9:1. ITnotHOCTH TBepAOM (a3bl 2,9 T/M3. Y genbHasi Harpy3ka no teepgomy 0,4
T/M2 ‘4.

5. PaccunraTh rufipaBidyecKyro KpyIHOCTh 3epeH B3BeCH B YCJIOBUSX CBOOOZHOTO
OCaXX/IeHUs B BOJle, €C/TM S5KBUBAJIEHTHBIN MaMeTp OCaKAaroluxcs yactur 10 MkMm, a
TJIOTHOCTB YacTuLy 3,4 r/cm>.

6. Paccurrarh KpyITHOCTh MaKCHMaJIbHBIX YaCTHL], yXOSIIUX B CJIUB OTCTOWHHUKA,
eC/I1 UX rujpasiryeckas KpyrnHocts 0,8 MM/c, a IJIOTHOCTh OCaKAAOLIUXCS YacTuL 3,5
/™>.

1.  He uenrpudyruposanue nocrynaer 360 M>/4 myJIbIbl C COAEP)KaHUEM TBEPZOIO
18%. I1notHOCTL TBepAOi (asel 4,1 r/cm®. OnpeenuTb 00beM BO/bI, YXOSIIEH CO
C/IMBOM, eCJIv COZieprkaHue TBepZoro B neckax 55%. [lotepsimu TBepZ0ro o CJIMBOM
rpeHeOpeub. PaccunTaTth TVIOTHOCTD KeKa.

2. Heo0xoguMO NMPUrOTOBUTH CYCIEH3UI0 00HeMOM 3 M C COfIep)KaHUeM B Heil
TBep0ro 25%. III0THOCTEL TBepaoit a3kl 3800 Kr/m>. PaccurTtaTth MIOTHOCTH TaKOM
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CYCITIeH31H, MacCy HaBeCKd, 00beM BOJbL.

I1CK-6.3

CriocobHOCTb BBIOMpaTh U PACCUUTHIBATE OCHOBHBIE TeXHOJIOTHUeCKHe rlapamMmeTphbl 3(p(eKTUBHOTO 1 IKOJIOrMuecky 6e30macHOro rMpor3Bo/iCTBa paboT
110 iepepaboTKe ¥ 000Tall|eHuI0 MUHEepPaTbHOTO ChIPhsi HA OCHOBE 3HAHWH TMPHUHLUITOB ITPOEKTUPOBAHUS TEXHOIOTHUECKUX CXeM 000TaTUTeIbHOTO
IIPOM3BO/ICTBA 1 BbIOOpa OCHOBHOI'O 1 BCIIOMOTraTe/IbHOI0 000raTUTebHOro 060py10BaHuUs

3HaThb

- OCHOBHBbIe TEXHOJIOTUeCKHe IapaMeTphbl
3¢ GeKTUBHOTO M FKOJIOTHUECKH 0e30T1acHOTO
NpOM3BO/CTBA paboT 10 repepaboTke 1
oborarreHuI0 MUHEepPaTbHOTO ChIPbS;

- TIPUHLUTIBI 1eHCTBUSI, YCTPOMCTBO U
TeXHUYEeCKHe XapaKTepUCTHUKY arrapaToB
J71si 00e3BOXKMBaHUST MUHEPAJIbHbIX
MIPO/IYKTOB, TIbIIIEY/IaB/TUBAHUS U JIJIs
TIPOLIeCCOB MPOU3BO/|CTBEHHOIO
00C/Ty>KUBaHUST

[TprMepHBIi NepeueHb TEOPETUYECKHX BOIIPOCOB K 9K3aMeHY:

1. Yro Ha3bIBaeTCs IPOMBILLITIEHHOM MbIIBIO?

2. Ot Kakux (hakTOpPOB 3aBUCHUT IOSIBIEHHUE MU B pabourX MOMelLeHHsIX
¢abpuk?

3. Ha3sosure uctouHuKu o6pa3oBaHus bl Ha OD.

4.  JlaWiTe XapakKTepUCTHKY IIEPBUUHOU YU BTOPUYHOU ITbLIH.

5.  HasoBure crioco6bl Nbliey1aB/MBaAHUS U [laiiTe UX KPaTKyHO XapaKTepUCTHKY.

6.  Uro Takoe KII/] nbuteynoBuTens?

7. C Kakoil Lefbto rpuMeHsieTcst 00ecrbIIMBaHue PY/Ibl M MPOJAYKTOB oOoraiijeHus?

8.  Kakwue meTo/p! 00eCbl/TMBaHMS TIPUMEHSTIOTCS Ha (pabprkax?

9.  Cxema u IpuHLIUIT PabOTHI 1jeHTPOOeKHOT0 00eCITbUIUBATE/IS.

10. B kakux amnmnaparax OCYILeCTB/IIeTCs y/1aB/IMBaHue MbIIH 10, eHCTBUEM CUJIBI
TSDKeCTU?

11. [laiiTe XapaKTepUCTHKY IIblJIeOCaJUTE/IbHBIX KaMep.

12. B kakux amnmnaparax OCyILeCTB/SIeTCs y/aB/MBaHKe MbLIU MO/, 1elCTBUEM

L[eHTPOOEKHOW CHUIBI?

13.  Uro Takoe (pakTOp pas/eneHus B LUK/IOHe?

14. HasoBuTe TUIIBI LJUKJ/IOHOB.

15. M3o6pa3uTe KOHCTPYKTUBHbIE CXeMbl POMBILIIEHHBIX LIUK/IOHOB.

16. KoncTpykuus v 06/1aCTh IpUMeHeHUsT OaTapeiHbIX LIUKIOHOB.

17. B 4eMm CyL[HOCTb MOKPOTO Ibl/Iey/IaB/IMBaHUS?

18. IlepeuucnuTe nperMyllieCcTBa U HeOCTATKU MOKPOTO I1bl/Iey/1aB/IMBaHUS.
19. TlepeuncsiuTe criocobbl MOKPOTO MbUI€Y/IaBIMBaHUS, JalTe UX KPATKYIO
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XapaKTepPUCTUKY.

20. HasHaueHue cMauvBareseil MpyU MOKPOM Mbliey/1aB/lIMBaHUH.

21. [Tlop mericTBUeM KakuX CHJI yJ/IaB/IMBAKOTCS YAaCTULbI B MOKPBIX
TIbUIeYJIOBUTEISX ?

22. (Cxema ¥ MPUHLMI PabOThI LIEHTPOOEXKHBIX CKPyOOepoB.

23. Cxema v NpUHLMIT pabOTHI armaparoB ¢ Tpy6oit BeHTypwu.

24. Cxema u pUHLMI PaboThl 6apOOTAXKHBIX U TIEHHBIX ITbIIey/IaBUTeIEeH.

25. CylHOCTb y/iaB/IvMBaHUSA b (GUIBTPYIOLIMMY 3/IeMEeHTaMH. Y KayKUTe
TperMyILecTBa U HeJOCTaTKU IpoLjecca (pUabTPOBaHUS.

26. IlpuBepuTe KnaccU(UKaLUIO PyKaBHbIX (PUIBTPOB.

27. llpuBepuTe cXeMy PyKaBHOI'O 3/IeMeHTa, [IOSICHUATE TIPUHLUII JeHCTBUS.

28. TpeboBaHus, rpebsiBsieMble K (UIbTPOBaJbHBIM TKaHIM. Bujibl 1
XapaKTepUCTHUKa (PUIbTPOBAIbHBIX TKAHEM.

29. Crnoco0bl pereHepaiiu TKaHeH.

30. IIpuHUMD 3/1€KTPUUYECKOM OYMCTKU ra3os. IIpermyinectsa 1 HeJOCTaTKU
MeToza.

31. OObsacHUTE pU3MIeCKHe OCHOBBI METOZA 3/IEKTPHUUECKON OUHCTKU I'a30B.

32. IlpuBeguTe KnaccupyUKaLMIO 371eKTPO(UIbTPOB.

33. TlpuBeauTe ympolleHHbIe CXeMbl TPyOUaTOro M MaaCTUHYATOrO (PUIBTPOB.
OOBsICHUTE TIPUHLIUIT PaOOTHI.

34. OObsiCHUTE BIHSHUE 3TeKTPUUYeCKUX CBOMCTB MbUTH Ha 3()()eKTUBHOCTL paboThI
3/1eKTpOQUIbTPA.

35. Kakue emié akTopbl BAUSIOT Ha 3QPeKTUBHOCTb PabOTHI 371€KTPOPUILTPOB?

36. [aiTe XapakTepUCTHKY pa3/JMYHbIX CXeM IblIey/aB/MBaHusl.

37. O6nacTb IPUMEHeHHs Pa3UYHbIX CXeM MbUIeY/IaB/IMBaHUS.

38. ®dakTophl, orpeesoIIe BLIOOP CXeM MblIey/IaBIUBaHUs.

39. [laiiTe XapaKTepPUCTUKY BBITSKHOM, IPUTOUYHON U 00111e00MeHHOM BeHTH/ISILIVH.

40. OxapakTepu3yiTe BpeJHOe B/IUsSIHUE Mblel Ha 3J0pPOBbe UeloBeKa.
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YMetb - pacCuUThIBaTh OCHOBHbIE I1apameTpbl 3azauu
TeXHOJIOTUU U 000TaTUTEe/IbHOTO 1. Ha BakyyM-(pu/IbTp MOCTYMAIOT NECKU CTYCTUTEJIS C coZepkanueM TBepzoro 50%,
00opy/i0BaHusT; aHA/TM3UPOBATh Harpys3ka 1o tBepzomy 18 1/u. Orpefie T 06beM BO/IbI, YAaIsieMol ¢ QUIbTPaToOM,
YCTOMYMBOCTb TEXHOJIOTUUECKOTO MpoLiecca | ecsiv Kek (puibTpa uMeeT BAaKHOCTb 12%, a moTepu TBepAOIo ¢ (UIbTPAaTOM
Y Ka4eCTBO BbIIyCKaeMOM NPOAYKLINY; cocrasaroT 1,5%.
- BEIOMpATh ¥ PacCUMTHIBaTH HeOOX0AUMOe
obopyoBaHus [1s1 00e3BOXKUBaHUS 2. Ha nipecc-(uibTp NMOCTyMaeT CrylleHHbId POAYKT OTCTOMHMKA C COZlep>KaHUueM
MHHEpaJ/IbHBIX MPOAYKTOB, TBepAoro 25% B Komuectse 80 M*/u. [T10THOCTL TBepAOH a3kl pasHa 2600 Kr/m>.
TIblIeYJIaB/IMBaHU, [I/Is1 [IPOLIeCCOB Paccuurath 00beM GuabTpaTa 1 06beM BOIbI B KeKe, ecii KeK cofiep>kuT 18% Braru.
MIPOM3BO/ICTBEHHOT O 00C/TY)KUBaHUs [MToTepsimu TBepZOTO C (PUILTPATOM MpeHeOpeyb.
Bnagets - MeToZlaMH1 pacyéTa KaueCTBeHHO- 3azauu
KOJIMYECTBEHHOM U BOJHO-11JIAMOBOM CX€eM; 1. Ha crymienue noctymnaet 150 M%/4 MyJibIibl C CoZiepykaHreM TBeporo 8%.
- MeToZlaMyi 000CHOBAHKSI OCHOBHBIX TlnoTHOCTE TBEepAOi (asbl 3000 Kr/m>, PaccurTaTh gUaMeTp CryCTUTENs, eC/IU YebHast
rapaMeTpoB U MeTOAUKaMU pacyeTa IOLIazb Cryienus 14,4 m>u/T.
TeXHOJIOTUUeCKoro obopy10BaHuUs ist 2. OnpesienUTh HEOOXOIUMYIO TIIOMIA/b CIYIIeHUs], eC/TU Pa3KiKeHre UCXOHON
BCIIOMOTaTe/IbHbIX MPOL[eCCOB yJbIbl 13, a pasKukeHue CryLeHHOro npogykra 2. CKOpoCTb OCaXKAeHUs YaCTHUL]
tBepzoro 0,5 CM/MUH, a IPOM3BOAUTEIBHOCTD CrycTUTes 110 TBepgomMy 100 T/u.
3. Ha cryjenue nocrymaet 240 M*/4 Ty/ibIibI € cofiepykanueM Teepzoro 10%.
T110THOCTB TBEpOi (asbl 3,2 r/cm®. PaccunTaTh HEOOXOAUMYIO TUIOIA/b CTYIEHHS,
eC/Iu y/ie/bHast TIoa/b crymenus 0,28 M*-cyT/T.
[ICK-6.4

CniocobHOCTh pa3pabaThiBaTh 1 peayM30BbIBATh TPOEKTHI TPOM3BO/CTBA MPU TlepepaboTKe MUHEpPalbHOTO ¥ TEXHOT€HHOTO ChIPhSI HA OCHOBE
COBpeMeHHOW MeTOZ0/I0TMH TIPOEeKTHPOBaHUsI, PACCUMTHLIBATh MTPOM3BOIUTE/ILHOCTE U OTIpe/ie/IsITh TlapaMeTpbl 000py/10BaHMsI 000raTUTe/bHBIX (abpUK,
(hopMHpPOBATh reHepasTbHBIN T/IaH ¥ KOMIIOHOBOUHBIE pellleHus1 060oraTuTe/ibHbIX (habprK

3HaThL

- COBpeMeHHbI€ IMMPOEKTEI I10 nepepa60TKe
MHHEPa/JIbHOI'O U TeEXHOT€HHOI'O ChIPbA U
MEeTO/J0JIOTUIO NX TIDOEKTHPOBAHUSA;

[TpuMepHBIii TIepeueHb TEOPETUYECKHUX BOTIPOCOB K 3K3aMeHY:
1.  BopgocHabGykeHue U BOZOOTBeJieHUEe Ha 000TaTUTeTbHBIX (habpHKax.
2.  Cxembl BOIocHabKeHUs1 000raTUTe/TbHBIX (haOpHK.




CtpykTy
PHBIN 371IEMEHT

KOMIIeTeHIMU

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

- METO/IMKU pacyeTa MPOM3BOAUTETbHOCTH
oboratuTteibHOM (habpUKHU U OT/Ie/IbHBIX ee
LI€XOB;

- METO/IMKHU OIIpe/ie/leHHs TapaMeTpoB
000pyJ0BaHUs /17151 BCIIOMOTaTe/TbHBIX
MPOLIeCCOB Ha 000TraTUTeNbHBIX (habprKax

3. Uro Takoe BozsornposoA? Kakue OCHOBHBIE COOPY)KeHHUS BXOJAAT B COCTaB
BO/IOTIPOBOAHOM ceTn? Kiaccudukarysi BoJorpoBO/IOB.

4.  TlpuHUMNMANbHAs CXeMa BOZOCHabKeHHs1 oboraTuTensHON Gabprku. Kakumu
ObIBalOT CxeMbl BoZlocHaOkeHust OdD?

5.  O6opoTtHoe BogocHaOkeHHe oboraTuTenbHbIX (habprk

6. Ha kakue Hyxzp1 pacxoayetcst Boga Ha Od? UTto Takoe cBexasi TeXHAUeCKast
BO/Ia M 000pOTHas Boza?

7. WcTtouHuKU BojjoCHaOKeHUsI U BO/j03ab0pHBIe COOpY KeHUs (C pUMepaMu).

8.  HasHaueHue BOZOHArOPHOM OalllHU B CUCTEMe BO/IOCHAOKEHHUS?

9.  Uro Takoe Hapy>XHasi U BHYTPEHHsIs1 BOJOIMPOBOAHAS CETh?

10. KoJibLieBble ¥ TYIIMKOBBIE BOAONPOBOAHbIe CeTU. [JOCTOMHCTBA U HeJOCTaTK!
CXeMbl, 00/1aCTU UX TTPUMEHEeHHUS.

11. Yro Takoe rujpaBIAYeCKUN YKIOH?

12. Kakas Touka BOJONPOBOJHOU CEeTH Ha3bIBAETCS JUKTYIOILeN?

13. Kakue TpyObI IPUMEHSIIOTCS AJIs1 BOZIOTIPOBOJJHBIX CeTell U Kakue TpeboBaHUs K
HVM Tpe/IbSB/ISAIOT?

14. Yto Ha3bIBaeTCA rpaBaIuyecKUM TPAHCIIOPTOM? JIOCTOMHCTBA U HeOCTaTKU
I'M/IpaB/IMyeCcKoro TpaHCIopTa.

15.  Yto Takoe KpUTHUeCKask CKOPOCTb [IOTOKA U OT Uero OHa 3aBUCUT?

16. CamoTeuHbIi r'MAPOTPAHCIOPT: B KAKUX C/Iydasix IPUMEeHSeTCs], Kakre
COOPY>KeHMsI BXOZAT B €ro COCTaB?

17. HamnopHblii THAPOTPAHCIIOPT: B KAKUX C/Iyvasix IPUMEHSIeTCs, KaKue
COOPY>KeHMsI BXOZAT B €ro COCTaB?

18. XBocTOBOe x035iiCTBO 06oraTUTeNbHBIX (habpHK: Ha3HaUeHKe, COCTaB
COOPY>KeHMH, IKCIITyaTaLusl.

19. Tumel xBocToxpanuvil. Kakue (akTopbl onpesensitoT BEIOOP TJIOMIAAKK MO/
XOCTOXpaHW/uLLe?

20. Kakue coopy)keHHsI BXOAST B COCTaB XBOCTOBOI0O xo3giicTBa OP, nx
HasHayeHue?




CtpykTy
PHBIN 371IEMEHT

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

KOMITeTeHLIUU
21. Uro Takoe Hacoc? YTo Takoe Harop U nojgava Hacoca? Kakue rpespaijeHus
3Hepryu NMpoUCXOAsT Npy paboTe Hacoca?
22. KOHCTPYKLUs ¥ IPUHLUI JeliCTBUS 1]eHTPOoOe>KHOT0 Hacoca (YMeTb
3apMCOBBIBATh).
23. I'pyHTOBBIe U IeCKOBbIe HACOCHL. B uem KX oTinyue OT LeHTPOOeXHBIX HaCOCOB,
paboTaroIMX Ha YUCTOU BoJie?
24. Kakwue ucxo/iHble aHHbIe HEOOXOJUMBI /IJIs1 pacueTa I'M/[paBJIUUYeCKOro
TpaHcropra?
25. Meroauka pacyera ruzipaB/JIMueCcKoro TpaHCIopTa.
26. Uro Ha3bIBaeTcsi TpeOyeMbIM CBOOOHBIM HAaTllOPOM, M3 Yero OH CK/Ia/IbIBaeTCsi?
27. Kak onpeziensieTcsi pacyeTHasi BbICOTa BOJOHATIOPHOM OariHu?
Ywmets - pa3pabaTkIBaTh U peairi30BbIBaTh 3azaua:
TIPOEKThI TIPOU3BO/ICTBA T10 TlepepaboTKe Ha dbuibTpoBanue moctymnaet 250 M*/4 CyCrieH3|u C CofiepyKaHueM TBeporo 58%.
MHWHEepPaJIbHOTO U TEXHOT€HHOT'O ChIPbs Ha T[1noTHOCTE TBepAoii (asbl 4000 Kr/m>. PaccunrtaTh MaTepHasibHbIN OamaHc IpoLecca,
OCHOBe COBPEMEHHOU MeTO/I0/I0TUH ec/i BJIaKHOCTD Keka 10%. TTotepsimu TBepAoro c ¢puibTpaToM rpeHeOpeys.
MPOEeKTUPOBaHUS; OnpeenuTs HeoOX0AUMYIO IIOLIazL (puIbTpoBaHus, eciu q =200 Kr/m*-u,
- pacCUMThIBaTh IPOU3BOJUTENBHOCTD U
oripe/ieNiATh TTapaMeTpbl 000pPY/0BaHUS /IS
MPOIIeCCOB 00e3BOKUBAHUS,
TblJIey/IaB/IMBaHMsI, BO3yXOCHa0KeHus,
BO/I0CHA0XKeHUs, TU/PaBINIeCKOTr0
TpaHCIopTa
Bnagets - IPUHLUNAMU (POPMUPOBaHUS Ilepeuenn Tem pedepartoB:

reHepaJbHOro M/laHa U KOMIIOHOBOUHBIMU
pelleHUsIMHA 000TraTUTe/IbHBIX (abpuK;

- OCHOBaMM COBPeMEHHBIX MeTO/I0B
MPOEKTUPOBAHKSI 000raTUTE/IbHBIX (abpuk

1. ITpyHLMIIBI IPOEKTUPOBAHUS T'eHepaIbHOrO I/1aHa.
2. CocTaB ¥ CTPYKTypa oboraturenbHON habpuKu.
3. IIpoeKTHO-KOMITOHOBOYHBIE PelleHNs BCTIOMOraTe/IbHbIX LIeX0B.

IICK-6.5 roToBHOCTBIO MMPpHUMEHSATH COBpEMEHHEIE I/IH(I)OpMaL[I/IOHHbIe TE€XHOJIOTHMH, dBTOMATHU3UPOBdAHHEIE CUCTEMBI IIDOEKTHUPDOBAHUA 000raTUTe/IbHBIX




CtpykTy
PHBIN 371IEMEHT

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

KOMITeTeHLIU
TIPOU3BO/ICTB
3HaTb - [IPYHLIMIIBI aBTOMaTH3aLuU 3ajauu:
MPOU3BO/ICTBEHHBIX TIPOLIECCOB; 1. B cycriensun cogepkurcs 35% TBepgoro. I11oTHOCTh TBepoi dasel 3,8 T/M>,
- paboTy U peryaMpoBKy 000py/0BaHusI. PaccuuTaTth MIOTHOCTh CYCIIeH3UH, MacCy HaBeCKH Jijis pUrotossienust 330 M Takoi
cycrieH3u#, 00beM BOJIBI.
2. I1pyrotoBUTS 2 J1 MyJIbIIbl IIPU COZEpPrKaHUU TBEPAOro B Iysblle 45% U IJIOTHOCTU
TBepo# ¢aser 4200 Kr/m>. Paccuntath Maccy HaBeCKH, 00beM BOJbI U TVIOTHOCTh
TI0JIyYeHHOU My/IbIbI
3. B paguanbHelii crycruress nmoctynaeT 400 M/ My JIbIbI C COAePKaHUEM TBEP/Or0
8%. TlnoTHOCTHL TBepAoit (a3l 3200 kr/m?. CoepskaHye TBepAoro B reckax 55%.
Paccuutath 00beM C/TMBa M IJIOTHOCTH 1MeCKOB. [ToTepsiMu TBepj0ro TipeHeOpeys.
YMmets - 3a1aBaTh HEOOXO/MIMBbIe TIapAMETPhI 3ajauu:
TeXHOJIOTHUUECKOT0 TIpoLiecca; 1. B paguasbHblii cryctutesib noctymnaet 400 M*/d myJibIibl C COZIepyKaHHeM TBEP0ro
- paboTaTh B MPOrpaMMHBIX KOMIIEKCAX 8%. TlnoTHOCTHL TBepAOit (a3bl 3200 kr/m*. CoepykaHye TBepJoro B reckax 55%.
Autocad u Kommac; Paccunrtath 06b€M C/IMBa ¥ TUIOTHOCTH TIeCKOB. [ToTepsiMu TBep/IOTO NpeHeOpeyb.
- 0OpabaTkIBaTh Pe3ysbTaThl 2. Ha crymenue nocrymnaet 500 M*/4 MyJibIibl C pa3KWKeHHeM paBHbIM 3. TII0THOCTE
9KCIIEPUMEHTOB W aHAJTM30B PabOThI TBepo# daser 2800 Kr/m>. Beixog cryijeHHoro npogykra 90%, cojiep>kaHie TBeporo
babpuku. B CTYIIIEHHOM TIpoAiyKTe 63%. PaccuntaTh 00beM c/iiBa, 00eM BOZbI, YXO/SAIIEH C
recKamu, TVIOTHOCTh CTYLeHHOT0 MPO/AYKTa, MacCy BJ/Ia’KHBIX I1€CKOB.
3. Ha cryujenue rocrymnaeT myJiblia C IJIOTHOCTBIO TBepAoH (asel 3800 Kr/m® B
kKomuectBe 150 T/u (cyxast Macca). Pa3xmkeHue cycreH3ud 5. Paccuntats 00beM
BO/IbI, YAA/ISIEMOM B C/IUB; 00beM BOABI, YXOASIIel C MecKaMu, eCid MJI0THOCTh
cryuesHoro npogaykra 1900 kr/m®,
Bnagets - OCHOBHOM TEPMHHOJIOTHEeHN KypCa; BapuaHTBI KOHTPO/IbHOM PadoTh o pa3peny «O0e3Bo)KUBaHHE MPO/yKTOB

- HaBbIKAMX PabOThI B TIPOTPAMMHBIX
KOMIL/IeKCaX;

- MeTo/laMH TIPOeKTHPOBaHUS
000py/10BaHus /i1 BCIIOMOTaTe/TbHbIX

oOoraieHus»

Bapuanr 1

1. IlepeumcnuTe BU/bI Blary U yKaKUTe TIOPsZ0K HACKIII|eHUsI Bjlarol abcomoTHO
CYXOro MaTepHa’a.
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KOMIIeTeHIMU

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

TIPOLIECCOB.

2. PackpoiiTe BiusiHME KPYITHOCTH U (DOPMBI YaCTHI] Ha B/Iaroy/iep>KUBAOII[YIO
CIOCOOHOCTH MPOAYKTOB 00O0TalleHusI.

3. OnwmimTe miporiecc 00e3BOKMBaHUs B OyHKepax. YKaKuTe 00/71aCTh PUMeHeHUsI
TpoLiecca; Kakasi Bjiara yAassieTcst U3 Matepuaria.

4.  TIpuBeguTe KOHCTPYKLHIO W TIPUHLIAT pabOThI AMCKOBOTO BaKyyM-(UIbTpa.
[MTepeuniciiTe JOCTOMHCTBA U HEAOCTATKU KOHCTPYKILIMH.

BapuaHr 2

1. JaiiTe XxapaKTepUCTUKY aZcopOMpoBaHHOM Byiaru. Ha Kakue BUZBI OHa
ro/ipaszensercsi ?

2. PackpoiiTe BausiHMe (PU3NKO-XMMHUYECKOTO COCTOSIHUSI TIOBEPXHOCTH TBEP/OT0
Ha BJIaroy/iep>kKMBaroLy0 CriocOOHOCTb TIPO/IYKTOB o0OralijeHus!.

3. OnmimTe mporiecc 00e3BOXKUBAHMS Ha TPOXOTaX. YKaKUTe 00/1acThb
NpYMeHeHusI TIpoliecca; Kakasi Bjara yasseTcsi U3 MaTtepuarna.

4. ITpuBeaUTe KOHCTPYKIUIO U TPUHLIUT PabOThI paZiiaibHOTO CI'YCTUTEJS C
L[eHTpaTbHBIM TIPUBO/IOM. [lepeuriciiTe OCTOMHCTBA U HEIOCTAaTKH KOHCTPYKIIUH.




0) IlopsigoK mnpoBe/eHUsI TPOMEXYTOUHOW aTTeCTAl[dH, MOKa3aTeiM M KPUTEPUH
OLleHHBaHMSI:

ITpomeskyTouHasi arrectanusi Mo AuciUruiiHe «O0e3BOXKMBaHWe TPOAYKTOB 00OTaIieHus»
BK/IIOUaeT  TeOpeTUUeCKHMe  BOMPOCHI,  T[I03BOJISIIOIIME  OLeHWTh  YPOBEHb  yCBOEHUS
00yUaroIUMUCS 3HAaHWM, W TIPAKTUUYeCKHe 3aflaHusl, BBISBISIONIHE CTereHb ChOPMUPOBAaHHOCTH
yMeHUH U BafieHu, MpOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH MO0 JaHHOW AUCLMIUIMHE MPOBOJAWUTCS B YCTHOM ¢opMe MO 3K3aMeHal[MOHHBIM
OuteTaMm, KaKAbIA M3 KOTOPBIX BK/IHOYAaeT 2 TEeOPeTHUYeCKHMX BOMPOCA W OAHO IMpaKTHUecKoe
3a/laHue.

IToka3arTe/nu U KPUTepPUH OLIeHMBAHUA YK3aMeHa:

— Ha OLIEHKY «O0T/IH4HO» (5 0a/ioB) — 0Oyuarol[uiics 1eMOHCTPUPYET BBICOKHH YPOBEHb
cOpMUPOBAHHOCTA KOMITETEHL[MI, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOOKoe 3HaHUe
yueOHOro MaTepuasna, CBOOOZHO BBITIOMHSET IIPAKTHUeCKWe 3a/laHusi, CBOOOJHO OIepHupyeT
3HaHUSIMH, YMEHHUSIMU, TIPUMEHsIeT UX B CUTYaLIMsIX TIOBBIIIIEHHOMN C/I0KHOCTHU.

— Ha OI|eHKYy «xopomo» (4 6amia) — oOydarol[uiicsi AeMOHCTPHUPYeT CPeJHHN YPOBEHb
chOpMHPOBAaHHOCTU KOMIIETEHIIMI: OCHOBHbIE 3HAHUS, YMEHUs OCBOEHbI, HO [[OMYCKalOTCs
He3HauuTe/lbHble OLIMOKM, HETOYHOCTH, 3aTPyJHEHWs I[P aHAJIUTUYeCKUX Orlepalusx,
repeHoce 3HaHUM U yMeHUM Ha HOBble, HeCTaH/JApPTHbIE CUTYaLIUH.

— Ha OIEHKY «Y/JOBJIeTBOPUTEJbHO» (3 Oamma) — oOyuarol[uiicss [JeMOHCTPUpYeT
MOPOTOBBIM YpPOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUM: B XOJie KOHTPOJIbHBIX MEePOIIPUSITUMA
JIOTTyCKAIOTCsl OLIMOKU, TIPOSIB/ISIETCSI OTCYTCTBHE OTAeIbHBIX 3HAaHWM, yMeHHWH, HaBBIKOB,
00yuJaroIUiACS WCIBITHIBAET 3HAUMTE/IbHBIE 3aTPYJHEHWs TPU OINEpUPOBAaHUM 3HAHUSMHU U
YMEHUSIMU TIPU X TlePeHOCe Ha HOBbIe CUTYaLIWH.

— Ha OL|eHKY «Hey/OBJIETBOPUTEIBbHO» (2 Oasnia) — 00yuarouuiicsi JeMOHCTPUPYeT 3HaHUS
He Oonee 20% TeopeTUUECKOTO MaTepuana, JOMyCKaeT CYIeCTBeHHbIe OIIMOKH, He MOKET
M0Ka3aTh MHTeJIJIeKTya/ibHble HaBbIKU PellleHUs POCThIX 3a/au.

— Ha OIIeHKY «HeyAoB/ieTBOpHTe/bHO» (1 6Gamr) — obyuaromuiics He MOXeT IT0Ka3aThb
3HAaHWUS Ha YPOBHE BOCIPOM3BeleHUS] M OOBSCHeHUs1 WH(OpMAI[MM, He MOXKET II0Ka3aTh
WHTe/UIeKTYya/IbHble HaBbIKU pellieHusl 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.
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