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Pa6ouast mporpamma cocTapiena Ha ocHoe ®I'OC BO no crmemumansroctn 21.05.04
T'OPHOE JEJIO (mpuxa3 Muno6prayku Poccun ot 17.10.2016 T. Ne 1298)

PaGouast mporpamMMa paccMoTpeHa H Ofo0peHa Ha 3acemaHuu Kadempsl I'eomoruw,
MapKIIeHIepCKOro Jeia i 000TalleH s IONE3HbIX HCKOMIAeMBIX o
23.01.2020, mpoTtoxon Ne 5

3aB. xadhenpoit : - U.A. T'pumms

Pa6owyas mporpamma onoGpena Metomudeckoi komuccuet UI'uT ,
25.02.2020 r. mpoToxon Ne 7 —~5 7{_,
[Ipencenarens (_,N\/ C.E. 'aBpumes

PaGouast mporpaMma CoCTaBJIEHA:

nouerT kadenpsl [ MIuOITH, kaum. TeXH. HAyK 4 O.E.Topnosa

Penensent:

BEIYIMH CHENUAINCT TOPHO-O0OTaTHTEILHOTO HANPABIEHHMs arlQ-KOKCO-TOMEHHOH
rpymmsr HTL] TTAO « MMK» , KaHJI. TEXH. HayK == M.A. Ipranos



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)

LlenssmMu ocBOeHHs1 AUCLIMIIMHBI «BcrioMoraTesbHble MPOLeCChl» SIBSIETCS: pa3BUTHE Y
CTYZIeHTOB JINYHOCTHBIX KauecTB, a Takxe (hopMHpOBaHKe MPOQecCUOHaTbHbIX KOMIIETeHLIUN B
cootBeTcTBUM ¢ TpeboBanusmu ®I'OC BO no crietjpanbHocTH 21.05.04 'opHOe ferno.

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

HOucuuruivHa BcriomoraresibHble MpoLIeCChl BXOJUT B BapUMaTHBHYHO 4acTb ydyeGHOro
ryiaHa 06pa3oBaTe/IbHOM MPOrPaMMBbl.

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

I'eosiorus

Xumus

OoboraiiieHue Mose3HbIX UCKOMaeMbIX

I'mgpomexanuika

du3nyeckre MeTo/bl U3yUeHHsl M0JIe3HBIX UCKOMaeMbIX

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 Komnerenyuu obyuaromierocs, ¢gopMupyembie B pe3y/ibTaTe 0CBOEHUA

AMCLUIUIAHBI (MOAY/IA) U IJIAaHUpPYeMble pe3y/IbTaThl 00yueHus

B pe3sysibTaTe 0OCBOEHMS [AUCLUIUIMHBI (MOAy/si) «BcriomoraTe/bHble MPOLIECCHI»
oOyuaromuiics fo/mKeH 00/1afiaTh CeyHOUUMA KOMITeTeHLIUSMU:

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 nmpouecce rmpernosaBaHus  JUCLIMIUIMHBI ~ «BcrioMoraTenbHbIE — TPOLIECCHI»
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:

TopnoBa O.E. MeToguueckre yKa3aHHsi K jabopaTOpHbIM paboTaM MO AWCLUILIHHE
«BcromoraresibHbIe TIPOLIECChI» /s 00ydaromuxcs mo creruanbHocTu 130405.65 Bcex dhopm
o0yueHust.- Marauroropck: VM3a-Bo MarHutoropck. roc. Tex. yu-ta uM. I'.1. HocoBa, 2015.-
30 c.

r) IIporpammHoe obecieuenune u THTepHET-peCcypChl:

https://e.lanbook.com/book/134944 1. AmpoxuH, B. M. OcHoBbI oboraijeHus
T0JIe3HBIX UCKOTIAeMbIX : yueOHUK : B 2 ToMax / B. M. ABaoxuH. — 4-e u3f., crep. — MocCKBa
: l'opHag kuaura, 2018 — Towm 1 : OboratuTenbHble npoieccel — 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:


http://scopus.com/
http://webofscience.com/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://www.twirpx.com/file/647547/
http://www.twirpx.com/file/455160/
http://e.lanbook.com/books/

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-MeToAUecKHe oOecrieueHHe CaMOCTOATeTbHON PadoThI CTY/IeHTOB

[Tlo pucuuriiHe «BcromoraTesibHbIE —TIPOLIECCHI»  MPEAYCMOTPEHA  ayJUTOpHas |
BHeay/JJUTOpHasi CAMOCTOsITe/TbHast paboTa 00yUaroIuXxcsl.

BHeayiMTOpHasi caMOCTOsATe/IbHAsE paboTa CTy/I€eHTOB OCYIIECTB/ISETCS B BU/IE TIOTOTOBKH K
nabopaTOpHBIM, KOHTPOJBHBIM paboTaM, CeMUHapCKUM 3aHSTUSM, TP DPelleHud JOMAaITHUX
3a/au.

Bupl camocTrositesibHON paboThl (00BHEM UacoB, OTBOAMMBIX HAa CaMOCTOSITEbHYIO paboTy 1o
yueOHOMY T1aHy — 54,5 4acoB):

1. CamocTosiTennbHOe U3ydyeHHe yueOHOM TUTepaTypbl — 16,5 yacos
2. [ToAroToBKa K /1JabOPaTOPHLIM 3aHSATHAM — 10 yvacos

3. [loAroroBka K CeMUHApCKUM 3aHATUAM — 8 vacos
4TToaroToBKa K KOHTPOJIbHOM paboTe —4 yaca

5. PellieHune JOMaIlHUX 3aja4y — 16 yacoB

ITepeueb mem 0.1 N0020MOBKU K cemuHAapckomy 3aHsimuio Nel «TexHosno02uueckue
cXeMbl 00€3804CUBAHUS»:

1.  Cxembl 00e3BOKMBaHHSI TPOZAYKTOB OOOraiieHusi Ha MarHUTOOOOraTUTeNbHBIX
dabpukax.

2. CxeMmbI 06e3BOXKMBaHUS TIPOIYKTOB 00OTall[eHHs Ha TPAaBUTAL[MOHHBIX (habprkax

3. Cxemnbl 00e3BOKMBaHUS MMPOAYKTOB 0OoTaleHust Ha (I0TAalMOHHBIX GabprKax

4.  KommoHoBKa 000py/10BaHusT 00€3BOKHUBAIOIINX YCTAHOBOK.

5. Cry1iueHue U CK/1apoOBaHye Cr'yL[eHHbIX XBOCTOB.

Ilepeuesb mem 04151 N0020MOBKU K ceMUHApcKomy 3aHsmuio Ne2 «OGecnbLiueaHue u
nblieynaenueaHue Ha 060zamumesbHbIX pabpukax»:

1. KoHcTpykumm obecribuiuBaresiei.

2. ObecrnibuBaHue acOeCTOBBIX KOHLIEHTPAaTOB KakK MeETOJ, TOBBILIEHHSI UX
KauecTsa.

3. KoHCTpyKLMM LIMK/IOHOB U 6aTapeiHbIX LIMK/IOHOB /IS bliey/1aB/IuBaHusl.

4. KoHCTpyK1IMY MOKDBIX IbUIEY/IOBUTEIEN

5. BapboTa)kHbIe 1 TTeHHbIe TbIIeYIOBUTEIH.

6.  KOHCTpyKLMM TKaHEeBbIX (UIbTPOB [jIsl bl/ey/1aB/IMBaHUSI.

7.  KOHCTpPYKLMH 3epHUCTBIX M1 KOMOMHUPOBaHHBIX (UILTPOB.

8.  KoHCTpyK1MH 3/1€KTpO(UIbTPOB.

9. CxeMbl MblIeY/IaBIMBaHUs Ha 060raTUTe/IbHbIX (habprKax.

10. Bopsba c nmbUIbIO Ha 0OOTaTUTENBHBIX (habpHKax.

BapuaHTbl KOHTPOJIbHOW paboTbl 1o pasgeny «O0e3BoXMBaHHe TPOAYKTOB
o0oraieHus»

Bapuanr 1

1. TlepeuncnuTe BH/BI BJIaTM U YKa)KUTE TOPSIIOK HACHIIIEHHs BJIaroi abCOJTFOTHO
CyXOro Marepuarna.

2. Packpoiite BnMsSIHWE KDPYIHOCTH W (POPMbI UYaCTHI] Ha BJIAroy/ep>KUBAIOIIYIO
CITOCOOHOCTH MPO/IYKTOB 0OO0TaIeH sl

3. Onwwre miporiecc 06e3Bo)KMBaHUs B OyHKepax. YKakuTe 00/1acTh IPUMeHEeHUsT
TpolLiecca; Kakasi Bjiara y/jaisieTcs U3 MaTepHara.

4.  TlpuBepuTe KOHCTPYKLMIO M TIPUHLMI pPabOThI [JUCKOBOTO BakKyyM-(WIbTpa.

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



Bapuanr 2

1. [laiiTe XapaKTepUCTUKY KalM/UIIPHOM B/1ark. Ha Kakue BU/IbI OHa MO/IPa3esisieTcs?
2. PackpoiiTe B/IMsHWE TOPUCTOCTM W CTPYKTYphl OCaJKa Ha BJ/IAroy/ep>KHUBAOIIYIO
CroCcoOHOCTh MPOJYKTOB 00OTaIl[eHMSI.

3. Onuiumte rnpomnecc 00e3BOKMBaHUA Ha APEHAXXHBIX CKJ/d[dX. Ykaxute 00/1aCcTh
TMMPpUMEHEHMS TIpOoLieCCa; KadKas Bjlara yZa/jadeTcsa U3 MaTepra/ia.

4. TlpuBeguTe KOHCTPYKLMIO W TPUHLMI paboTbl OGapabaHHOW cymmnku. Ilepeunciuvre
JNOCTOWMHCTBA U HE/JOCTaTKH KOHCTPYKLH.

Bapuant 3

1. [laiiTe xapakTepuCTHKY aficopbupoBaHHO Biaru. Ha Kakue BH/bpI OHa MoJpaszensercs ?

2. Packpoiite BusiHME (PU3UKO-XMMHUYECKOTO COCTOSIHMSI TIOBEPXHOCTHM TBEpJOro Ha
BJIar0y/1ep>KUBAOIyI0 CIIOCOOHOCT TIPOAYKTOB 00OTaIlieHusl.

3. Ormummre rmporecc 00e3BOXKMBAaHUSI Ha TPOXOTaX. YKaKuTe 00/1acTh TpPUMeHEeHUs
TpoLiecca; Kakas BJjara y/iajasieTcss U3 MaTepuania.

5. TlpuBesuTe KOHCTPYKIUIO W TIPUHIMIT pabOThI PaJUa/IbHOTO CI'YCTUTEJIS C LIEHTPabHbIM
npuBoJoM. [lepeuncivre JOCTOMHCTBA M HEIOCTATKU KOHCTPYKLIUU.

BapwuanT 4

1. [aiiTe XapaKTePUCTHUKY TMI'POCKOITUUECKOMN B/Iarv. YKa)KUTe TIOPSI/IOK y/a/eHUs
BJIaru U3 0OBOZHEHHBIX MPOAYKTOB 00O0TaIlieHus: Mpro0e3BOKUBaHUM.

2. PackpoiiTe B/IMsIHME KPYITHOCTH W (OPMBbI YaCTHI] Ha BJIaroyZep>KUBaroIlyIo
CIIOCOOHOCTH MPOAYKTOB OOOTalleHusl.

3. OnuiuTe mporjecc 00e3BOXKMBaHUS B KOBILIOBLIX 37IeBaTOpax. YKaxkurte 00/1acTh
TIpUMeHeHHsI TIpoIiecca; Kakasi Bjara yiasieTcsl i3 MaTepyana.

4. TlpuBeauTe KOHCTPYKLIMIO M MIPUHLIUI PAabOTHI TOPU30HTABHOTO (HIBLTP-TIpecca.
[TepeuniciuTe JOCTOMHCTBA U HEAOCTATKA KOHCTPYKLIWU.

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

Bapuant Ne 1

1.0T uvero 3aBucHT BBIOOD 000pyJOBaHMS M CXeMbl 00€3BOKMBAHHS TPOZAYKTA
oborartreHus?

1.0T KpynHOCTH MPOAYKTA

2.0T cMaurBaeMOCTH [TOBePXHOCTU

3.0T JIOTHOCTH NIPOAYKTA

4.0T NOpUCTOCTU MPOAYKTA.

2. KakumMy cWiamMyd  y[ep)KMBaeTcsl KanwisipHas Bjaara B MHKPO- U
MakKpOKanuasipax?

1.MoneKynsipHBIMU CHUIaMU CLIETIJIEHHST MeX/[y MOJIeKyJIlaMH TBEPZAOTO U BOABI.

2.Cunamu azicopouuu.

3.3MeKTpoCcTaTUYeCKUMH CHU/IaMU OTTA/TIKUBAHHUST OZJHOUMEHHBIX 3apsi/iOB.

4.CunaMi  TIOBEepDXHOCTHOT'O HATSPKEHWS] BOTHYTBIX BOJHBIX MEHHCKOB B
Kanuisipax.

3.Kakoe BaMsiHMe OKa3blBaeT CMauMBaeMOCThb IMOBEPXHOCTHU TBepZoi (a3bl Ha KOHEUHYIO
BJI&)KHOCTb MPOJyKTa?

1.He oka3biBaeT BIMSHUS.
2.Yem 6GoJibilie 6, TeM MeHbIIIe BIa)KHOCTb MPOJYKTa.



3.Yem Gosiblire O, TeM BbIIlIe BIXKXHOCTh TPOAYKTA.
4.YeMm MeHbllIe 0,TeM MeHbIIe BIIa)KHOCTb.

4. O06/1acTh MPpUMEHEHHSs KOBIIIOBBIX 3/1eBaTOPOB?

1.[1ns1 06e3BO>KMBaHMS (PJIOTALIMOHHBIX KOHIIEHTPATOB.

2.[11s1 06e3B0OKMBaHKSI MarHETUTOBBIX KOHLIEHTPATOB.

3.1ns1 06e3BOKMBaHUS MapraHIeBbIX KOHI[EHTPATOB MPO/YKTOB 000Tall[eHHs yT/IeH.
4.[17151 06€3BOKMBaHUS YTOJIbHBIX 1IIIAMOB.

5.B cryctuTesnsix B 30He CKaTvsl 0cazika HabJIrojaeTcst:

1.M30/mMpoBaHHOEe [BM)KEHUE TBEPAbIX YaCTUL] B BOJE.

2.CTeCHeHHOe Ta/ieHHe YaCTHL].

3.IBi>KeHre >KUIKOCTU BBepX M0 KaHajaM B OCafike TOJ /aB/ieHWeM HaxOJsIerocs BbIllie
MaTepuarna.

4.CompKeHre CKOPOCTeH rajieHrsi KPYITHBIX U MeJIKUX YaCTHUL] U OCaKAEeHHe UX C/I0eM.

6.B Kakux eJuHUIIAX U3MepsieTCs y/e/bHasi TIIO0Ia/lb CTYIIeHuUs.

1.M%u/T.

2.M°/T.

3.m°/M?u.

4.1/M°u.,

7.Kak u3MeHsieTCs E-TIOTeHLMal [JBOMHOTO 3JIeKTPUYeCKOTo ¢Jiosi C jJobaBieHreM
3J1eKTpOo/IUTa?

1.CHwKaeTcs 10 HyJIS1.

2.YBe/MurBaeTcs.

3.CTaHOBUTCS paBHBIM MOJTHOMY (TepPMOJMHAMUUECKOMY) MOTeHLamy.

4.He v3meHseTCs.

8. OTmunTebHOM 0COOEHHOCTBIO BBHICOKOTIPOU3BOAUTENBHBIX CrycTuTenielt  supaflo
SIBJISIETCSI:

1.Haymuume rpe6KoBOM hepMbI.

2.Hanuuue KO/bLIEBOIO CIMBHOI'O »Key100a ¢ 0TOOMHUKOM I1€HBI.

3.Hamuue mexaHu3Ma mogbemMa rpebkoBoii hepMsl.

4.Hanuuue 0>Kv>KeHHOMW 30HbI (110CTeNMN) U3 C(JIOKYTMPOBAaHHBIX YaCTHL].

9.[15151 uero 106aBSIOTCS peareHThI-COOMPAaTeH B CTYI[aeMytO TyJIbITy?

1.Pearentsl rupoh0OH3HUPYIOT TIOBEPXHOCTh YaCTHILI, CHW)KAIOT YCTOMYMBOCTH THPATHBIX
CJIOEB ¥ CTIOCOOCTBYIOT CJTUTTAHUIO YAaCTHILI.

2.CHWKaIOT 3/1eKTPUYeCKU 3aps/] Ha TOBEPXHOCTU YaCTHL].
3.CBs13pIBaOT MeX/y CO00I TOHKHE YaCTHLIbI, 00pa3yst Me>KAy HUMH «MOCTHKH».
4.BbI3bIBalOT pacraj, arperatoB B BOJHOM CYCII€H3WM Ha OT/e/IbHble UYaCTULIbl WU

MOJIEKY/JIBI.

10.ABwKy11ieid cuioit GrabTpOBaHUS SIB/ISETCS:

1.Cuna TsKecTH.

2.1lenTpobeskHas cua.

3.PazHocTh AaBieHuit o 06eMM CTOpOHaM TTOPUCTOM TIePeropoIKH.

4.Cua KarnuIsIpHOTO [JaB/IeHUsl.

11.KakoBo B/MsiHWe CKOPOCTH BpallieHusi (hUIbTPYIOIed MOBepXHOCTU Ha ToKa3aTesn
¢bunbTpOoBaHUsA?

1.I1pu yBenmueHUH CKOPOCTH BPALL|eHUS BIa)KHOCTb 0Ca/IKa YMEHbILIAeTCsl.

2Ilpy yBenMuUeHWW CKOPOCTU BpallleHHsI TPOU3BOAUTENBHOCTb 10 TBEPAOMY

YBe/IMUHBAETCA.



3.Ilpy yBenWYeHHMH CKOPOCTH BpallleHUs] TPOM3BOJUTENBbHOCTh 10 TBEpPAOMY
yMeHbLLIaeTcsl.

41lpy  yMmeHbLIEHUM CKOPOCTM  BpallleHUs TPOW3BOJUTE/NBHOCTb 10  TBEpPAOMY
yBe/TMUUBAETCS.

12.KakoBa io/pKHa ObITH BbICOTa OapoMeTpUuecKowW TPyObl [/Is1 UCTEUEHHsS] >KUAKOCTH W3
pecuBepa?

1.He meHee 5,5M.

2.He menee 10,5m.

3.He menee 15,5m.

4. Hemenee 20M.

13.06macTb puMeHeHwUs TIpecc-(UIbTPOB.

1.[0ns o6e3BokuBaHUsI TPYOBIX, OBICTPOOCEAAIOIIMX CYCIIEH3HUH CO CKOPOCTBIO OCAXKAEHUS
yacTui] 6osiee 18mm/c.

2.[1151 KpyITHO3epHUCTBIX CYCIeH3Ui € KPYITHOCTBIO yacTul] oT 2 fio 0,2mm.

3.5 TpyiHOGMIBTPYEeMBIX CUIbHOpa30aBIeHHBIX MYJ/IbIT C KPYITHOCTBIO YaCTHL] 10 1MKM U
MeHee.

4.J17151 TOHKO U3MeIbYeHHbIX NPOJYKTOB KPYIMHOCTBIO 30-100MKM.
14. YUTo siBsieTCs ABWXKYLLEN CUIOW MpoLiecca CyLIKA?

1. PasHOCTb /JiaB/IeHHH C BHeIlIHel ¥ BHYTPeHHelH CTOPOHBI IIOPUCTOM TIeperopoKH.
2. Cwuna TsKeCTU Tena B cpefie.

3. LleHTpoOe)KHast CH/Ia UHEPIHH.

4. Pa3HOCTb Ja/ieHni BOJSHBIX MApOB Y MOBEPXHOCTH MaTepHasa U B OKpYy»Karoliek

cpefie.
15.KakuM 06pa3om ocCy1iiecTB/IsIeTCs ABWKEHNe areHTa CyIIKU B ra30BbIX TPyOax-CyIIHIKax?

1.3a cueT BeHTH/IATOPA-BIMOCOCA.
2.3a cueT [yTbeBOI'0 BEHTUJISTOPA.
3.3a cueT TypOOBO3MYXOAYBKH.
4.3a cueT 11eHTPOOE)KHOT0 Hacoca.
BapuaHnT Ne2

1. TepmuuecknM 00e3BO>KMBAHUEM SIBJISIETCS:

1 Cry1iueHnue.
2. [ peHrpoBaHue.
3. @ubTpoOBaHKe.
4 Cyuka.
2. K MOKpBIM OTHOCSITCSI IPOAYKTHI C COZlepyKaHUeM BJlary :

1. He menee 40%.
2. Or 15 go 40%.
3. Ot 5 10 15%.
4, He menee 5%.

3. Kakasi Bnara HauMeHee TMPOYHO YA EePKUBAETCA ITOBEPXHOCTBIO TBEPAOTO Tena’?

1. I'urpockomnuueckas.
2. CBo0OopHasi rpaBUTALMOHHASI.



3. IIpouHoCBsA3aHHas.
4, Apre3noHHasl.

4. Cpo0bojiHast rpaBUTAI[MOHHAS Bjlara:

1. TlepemelaeTcsi MeX/ly yaCTULIAMU TBEPAOTO IO/ AeICTBUEM CHUJIbI TSDKECTH.

2. 3aronHsieT MUKPOKAMU/ISPbl BO BHYTPE3ePHOBBIX MOpPax YacTUL] U MaKpOKaNwiIsipax B
Me>X3epPHOBBIX TTPOCTPAHCTBAX.

3. YIep)KuBaeTcsi Ha TTIOBEPXHOCTH YaCTUL] MOJIEKY/ISIDPHBIMUA CHAJIaMU TBEPZ0e — XKUKOe.

4. ApcopbupyeTcst Ha TIOBEPXHOCTH TBEP/IbIX YaCTHI] U3 BO3AyXa.

5. JIpeHUpOBaHHe — 3TO MPOLIECC 00e3BOYKUBAHMSI, OCHOBAHHBIMH:

1. Ha ecrecTBeHHOU (UIBTPALIMM >KUJKOCTHA uepe3 C/0W MaTepuasna Mo/ JeMCTBUeM CUJIbI
TSDKECTH.

2. Ha yjganeHue XUAKOCTH U3 MaTepHasa IoJ JeHCTBUeM LIeHTPOOEeKHOM CUJTBI.

3. Ha ygpaneHue >KUAKOCTH W3 Marepuana Mo AelCTBHEM Pa3HOCTH JaBJeHUH 10 06erm
CTOpPOHAaM IOPUCTON MeperoposiKU.

4. Ha ypaneHue >KUIKOCTU U3 MaTepuasia MO, [elCTBHMeM DPAa3HOCTH JaBJeHWUN BOZSHBIX
TapoB Yy TOBEPXHOCTH MaTepuasa U B OKpy>Karoll[eM TTPOCTPaHCTBe.

6. Kakoe BnusiHHMe OKa3bIBaeT KPYIMHOCTb YacCTHL] 00€3BO’KMBAaeMOr0 Mareprasia Ha BbICOTY
KanmWUISIPHOTO TIOAbeMa XXUAKoCTH h B mTabesne?

He okasbiBaet BiusiHue.

UeM MeHblIle yaCTUL|bl MaTepHasa, TeM Bbiile h.
UeM KpyTiHee YaCTULIbI, TeM BbIilie h.

UeM Mesibye yacTHLb, TeM HiKe h.

Ll

7. B ueM 3ak/rouaeTcs MpoLecc CryiieHus?

1.B MOBbIILIEHWM KOHLIEHTPALIUKA TBepoM (a3bl B Cr'YIL[eHHOM TMPOJYKTe M0 CPaBHEHWIO C
VICXOZHOM CyCIeH3Weld | MOoIy4YeHUW OTHOCUTE/IbHO YHMCTOrO C/IMBA.

2.B pa3geneHuy TBepOM U KUAKOW (a3 My bIbl TOCPECTBOM MOPUCTOM MEPeropoJKy.
3.B pa3ziesieHuu KpPyIHbIX U MeJIKUX YaCTHI] B BOJHOM cpejie.
4.B nosiyueHUY OCBET/IEHHOW BO/IbI C MUHUMA/IbHOW KOHIIEHTpALel TBepAbIX YaCTHII.

8. KakoBa npuumnHa (OKy/IALMY TBep/bIX YaCTUL] B MTyJ/IbIie?

1. CueruieHue anoJIIPHBIX KOHI[OB COOMpaTesis, 3aKpPeryIeHHOTO Ha TIOBEPXHOCTH YaCTHI].

2. CHwKeHHe BeJIMYMHbI 3JIeKTPOKMHETUUECKOT0 TIOTeHI[1asia TOBEPXHOCTH.

3. Cxarue muddysHoii uvactn JDC B pesysibTaTe UYero 4YacTUI[pl COMDKAIOTCA Ha
PacCTOSIHUM, KOT/a CH/Ibl TIPUTSDKEHUST 3HAUUTEe/TbHBI.

4. CueruvieHre 4aCTUL] 3a CUeT 3/IeKTPUUEeCKUX CHUJL.

9. /115 MOBBILIEHUs COZlep>KaHus TBepP/IOro B CI'YILIeHHOM TMPOAYKTe HeoOX0AuMOo:

1. YBenuuuTth MacCy OTKauMBaeMOro CTYIIEHHOTO TIPOAYKTa.
2. YMeHbIIWTh MacCy OTKauMBaeMOro CTYILIeHHOTO MPO/YKTa.

3.Pa30aBUTh UCXOJHOE TIMTAaHUE CBEXKEU BOIOM.
4.Y namiTh 4acTb BOJbI U3 UCXOHOTO MTUTAHUS.

10.O1munTenbHOM 0COOEHHOCTBIO CTYILeHHSI B TOHKOM CJI0€ SIBJISIeTCS:

1. YBenuueHve CKOPOCTU OCaKJeHUsI TOHKUX YaCTHUL].
2. YBesiMueHHe TIOLIA/IU OCaXKeHUst 6e3 n3MeHeHUsi rabapuTOB arraparos..
3. YBenueHUe TIPOU3BOAUTEIBHOCTH CI'YCTUTEJIS 110 UCXOAHOMY [TUTAHUIO.



4. YBenuueHHe COJiep>KaHusl TBEPZOTO B CT'YILIIEHHOM IPOJYKTe.

11.

Kak ocymecTBsieTcs potiecc GpUIbTPOBaHKUS B BaKyyM-(pUabTpax?

1. 3a cyeT ruAPOCTaTUUECKOTO JAB/IEHUs CTOJ/I0A )KUAKOCTH.

2. 3a cueT co3/aHusl Pa3psUKeHUsi C BHYTPeHHel CTOPOHbI (GUIbTPYeMOl MeperopojKy.

3. 3a cueT Mojauu MyJIbIIbI 10/ JaB/ieHreM Ha (GUIbTPYeMYIO TepPeropoKy.

4. 3a CcYeT TMPOXOXKAEHUS >KUAKOCTH dYepe3 TIOPUCTYIO TIEPErOpOJKY IO/ JeHCTBUEeM
LeHTPOOEKHOU CHTbI

12.

Kakas Bnara yAaadeTca K3 MaTepua/ia B 30HE 00e3BOKUBAHUS WU MPpOCYLIKH

ocaZika B BakyyM-¢unbTpax?

1. CBobopHasi rpaBUTALMIOHHAS BJIara.

2.I'urpockonuyueckas Bijara.

3,
4.

W=

4.

OcTaTKy rpaBUTal[MOHHON BJ/Iary, KarwiasipHasi ¥ YaCTUYHO a/ire3rOHHasl.
Xumnueckas BJiara.

KakoBo Ha3HaueHUe pacrpe/ie/iiTe/IbHOM TOMI0BKU B BaKyyM-(UIbTpax?

[nst oTBO/A bhuMbTpaTa.

[51st co3aHMsl BaKyyma B CEKTOpax.

715 mofiaum CKaToro Bo3jyxa B CeKTopa.

[7s1 morepeMeHHOTO COeJIVHEHHsI CEeKTOPOB C BAaKyyMHOW YCTaHOBKOW M yCTaHOBKOM

CXaTOoro BOo34yxd 1 0OJHOBPEMEHHOI'O OTBO/Jja q)HHLTpaTa.

14.

AN

AN

YT0o Ha3bIBaeTCs areHToOM CyU_IKI/I?

ABCOTFOTHO CyXO# BO3/YX.

Harperas noBepxHOCTb.

BogsHoti nap.

BospayiHasi cpefia, BOCIIpUHKMAROILasi MCTapsIIOLLYIO Bary.

OTmurTebHOM 0COO@HHOCTBIO CYIIMIOK C «KHUTISIIIMM» C/I0EM SIBJISIeTCS:

Hanmuuie riceBj00KIKeHHOTO CJI0SI CYLIIMMOTO MaTepHara.

[Tpoxox/ieHre Bcero Matepuasa yepe3 CyLIHIBHYIO KaMepy C BBICOKOM CKOPOCTBIO.
B03MOXXHOCTh CYIIIKM KPYITHOTO MaTepHara.

[Tpo0/KUTEBHOCTE CYIIKM OYeHb Masia.

BapuanTNe3

1.

2.

3.

K enadxcHbiM omHocsimcst npodyKmbl € CO0epHCcaHuem 81azu:
1.He menee 40%.
2.0t 15 go 40%.
3.01 5 g0 15%.
4.He 6osnee 5%.

Kakas eénaza Haubos1ee npouHo ydepiicueaencs N08epxXHOCMbI0O Meepoozo meaa?
1. CBo0Oo/Has rpaBUTALIMOHHAS.
2. Apre3noHHas.
3. I'urpockonrueckas.
4, [IpouHocBs3aHHas.

Ao0ze3uoHHas e/1az2a no ceoeti Npupode 56/15emcsi:
1. MexaHUUeCcKOH.



2. DU3UKO-XMHUUECKOH.
3. XUMUYCCKOU.
4. DuU3UKO-MeXaHUUeCKOH.

4. IIopsook HacklujeHus 8/1a20ll abCO/I0MHO CyX020 Mamepuana:

1.  T'urpockonuyeckas - aZire3uoHHas— TPOYHOCBsI3aHHAsI- cBobOIHaS
rpaBUTALIMOHHAS.

2. CBobogHast rpaBUTALIMOHHAS-TIPOYHOCBsI3aHHAasI-a/Ire3MOHHasI-
TUTPOCKOIMYeCKas.

3.KaHI/I]'I]'IHpHO—CTBIKOBaH—BHYTpI/IHpOME)KYTO‘lHaH—a,[[FEBI/IOHHaH—CBO60,Z[HaH
r'paBHUTAllMOHHaAsA.

4.Afire3r0HHAs-TIPOYHOCBsI3aHHAsI-CBOOOIHASTPaBUTAL[IOHHAS—HY TPUITPOME)KY TOUHaSI.

5. B npouyecce OpeHuposaHus u3 mamepuasa yoa/isiemcsi:
CBobo/iHasi rpaBUTALIMOHHAS.
KanunnspHas Biara.
Ajre3voHHas Bjara.
Xumuyeckas BJara.
6. Ot duero, rnaBHbBIM 00pa3oM, 3aBUCUT BpeMsi 00€3BOXKHMBaHUSI TPOJYKTOB
oborartenus B OyHKepax?

AP

1. OT rpaHy/IoMeTpUUECKOTr0 COCTaBa MPOJYKTOB.
OT TemriepaTypbl OKPY>KaroIL[el Cpe/ibl.

OT dopmbl yacTuil.

OT KOHCTPYKLIMH IDEHa)KHOTO YCTPOMCTBA.

LW

7. CryijeHue — 3To Tipoiiecc 00e3B0KMBaHMsI, 0CHOBAHHBIM

1. Ha ectecTBeHHOU (puabTpaluy >XUJKOCTH Yepe3 CJIOW MaTepuana U MOPUCTYIO
Neperopo/IKy IoJ AeiiCTBUEM CHUJIbI TSDKECTH.

2. Ha ocaxpaeHur TBepzoM (a3bl W3 MyJbIIbI MO, JeHCTBUEM CUJIbI TSHKECTU WU
L[eHTPOOEKHOM CHJIBI.

3. Ha npunyauTtenbHol (oA JeicTBUeM pPa3HOCTH JaBjieHud) (QuibTpauyu
JKUJKOCTH uepe3 TIOPUCTYIO TMeperopojky, He MNPOHULIAeMYIO /sl TBePAbIX YaCTHUL]
TMyJIbIbL.

4. Ha nepemeiiieHure Bjiaru U3 6osiee HarpeThIX CJI0€B B MeHee HarpeThie.

8. KakoBa rpuurHa Koaryisiliii TBep/bIX YaCTHUL] B MyJibIie?

1. CHwKeHue MMOJIHOTO MOTeHL{MajIa TOBePXHOCTH.

2. Azcopbuysi peareHTOB Ha MUHEPAJIbHOMN TTOBEPXHOCTH.

3. Cxarve puddys3Hoit yacth [I3C U CHWKeHUe 3/1eKTPOKUHeTUUEeCKOro
MOTeHL{1asa MOBePXHOCTH.

4. CHwKeHre rupoGoOHOCTH TOBEPXHOCTH.

9. Kak nmpuBOAWTCS BO BpaileHue rpeOKoBas ¢epMa B CTYCTUTENSIX C
riepucepruyecKriM MPUBOZIOM?

1. DnektpozBuraresieM yepe3 uepBsiUHBIN pelyKTOp Ha 3y0uaThlil BeHell.

2. DjeKTpojBuUraresieM uepe3 peJyKTOp Ha XO/0BOW KaTOK, KaTALIUICA 110 pesbCy.
3. DnekTpojBuraTeneM Ha GPUKLIMOHHBIN MPUBO/I.

4. DnekTpojBUraresieM uepe3 LIECTePHIO Ha 3y0UaThlii CEKTOP.

10. KakoMy MOMEHTy COOTBETCTBYeT KpUTHYeCcKasi TOYKa Ha KpPHBOM Iipoljecca
CryLeHus?



CB0060IHOMY OCaXKJIEHUIO YaCTHI].

CTeCHEeHHOMY OCaXX/IeHHIO YaCTHII.

OKOHYaTeTbHOMY C)KaTHIO 0Ca/IKa.

[MTepexo/ OT CBOOOAHOTO OCAXK/EHHS UaCTHI] K YIIJIOTHEHHUIO OCajiKa.

b=

11. B mporiecce pumbTpoBaHus Hab/FOgaeTCS:

OO6pa3oBaHue c/10s1 0cajika Ha TIOPUCTOU TIeperopoike.
Ocaxx/ieHre TBepbIX UaCTHIL] B )KUIKOU (a3ze.
OO6pa3oBaHue c/10s1 0cajika Ha CTeHKax poTopa.
4. OrtgeneHyve XUAKOCTH OT TBEPJAOT0 MaTepuasa NpU HelpepLbIBHOM TiepeMellieHUN
MaTepHasa 1o CUTY.

W

12.  Kakme mporjecchl MPOUCXOAAT B BaKyyM-(WibTpax B 30He 00e3BOXKUBAaHUS U
TIPOCYLIKH OCa/IKOB?

1. OpHodasHoe BWKeHUe )KUJKOCTHU.

2. OpHodasHoe ABMKeHUe BO3yXa.

3. B nauvane mepuoga — ojaHOdasHOe ABWKEHWe BO37yxa, B KOHLe Mepuoja —
IByx(a3Hoe ABMKeHUe XKUAKOCTH U BO3/yXa.

4. B Hauane mepuosa — JByx(asHoe ABWKeHHE >XUJKOCTU U BO3[yXa, B KOHLe
nepuo/ia — ogHogasHoe JBI)KeHUe BO3ZyXa.

13. Ha3HaueHue «TMJPOJIOBYIIKH» B cXxeMe (PUIbTPOBaIbHON YCTaHOBKHU?
1. [lns npeayrnipexx/eHusi mornaZiaHus puibTpara B BaKyyM-Hacoc.
2.[1ns1 cbopa dunbTpaTa.

3. Jlng oTKauuBaHMA BO3JyXa M BOJbl U3 MIOJIOCTU (PUIbTPA.
4. [nis1 cTekaHusi puibTpaTa B rUIpO3aTBOpP.

14.Kakasi Bjlara nperMyIIeCTBeHHO y/Ja/IsieTCsl U3 MaTepuasia B Mporecce CyIKU?

1. CBoboiHast rpaBUTAIIMOHHAS.
2. KanunnsipHas.

3.I'urpockonuyueckas.
4, Xumunyeckas.
15.01mumnTenbHON 0CO6EHHOCTHIO KOHTAKTHOM CYIIKU SIB/ISIETCSL:

1. Tenio mepeziaeTcss OT areHTa CYLIKM MaTepuany MNpy HeMoCpeJCTBEHHOM
COTPUKOCHOBEHUU.

2.Temuio nepeziaeTcsi MaTepuasy OT rOpsiueil MOBEPXHOCTH MPU HEMOCPeJCTBEHHOM KOHTaKTe
C MaTepuasioMm.

3. Ternsio  mepefaercsi  MaTepuany  MHGpPakKpacHbIMM  JiyuaMM  OT
3/1eKTPOJIaMITbl W/IM HarpeThIX U3/TyuaroliuX ITOBEPXHOCTEH.
4. Tenno nepefaeTcst MaTeprany TOKaMy BBICOKOM YaCTOTBI.
BapuanTNe4

1. K 06800HeHHbIM OMHOCAMCA NPOAYKMbI C COOepHCaHueM 8/1a2u:
1. He menee 40%
2. Ot 15%



3. Or58015%
4, He 6oJstee 5%

2. Xumuuyeckas enaza:

1. B miporieccax 06e3Bo>KMBaHUS He y1a/sieTCst
2.  Ypansetrcd B npoLeccax CyLLIKU

3.  Ypansercs B rpoueccax (puibTpOBaHHUs

4, Y mansetcs B ripoLiecce IpeHUpOBaHUsA

3. Kanuansipnas enaza no ceoeli npupooe s16/1semcs:

1. MexaHUuecKoit

2. XUMHUYECKON

3. PU3NKO—XUMHUUECKOM
4, ®U3NKO-MeXaHNUeCKOU

4. Monekyabl Kakoll enazu ob6s1adaiom HauGosiee cmpozoll opueHmayueil ounoseu
OomHocumesIbHO NOBEPXHOCMU Meepd020 mea?
1. AJire3svoHHOU
2 CB000/1HOM TpaBUTALIMOHHOM
3 [TpouHOCBsA3aHHOM
4.  T'Wrpockomuyeckoi
5 [lpeHVIpOBaHKe B JMTHAMUYECKUX yCIOBUSIX TIPOUCXOMUT:

1. B byHkepax

2. Ha gpeHakKHbIX CK/Iajax
3. Harpoxorax

4. Ha KoHBeliepax

6.  [Ing CHW>KEeHUsI BBICOTHI KAIMWUIIPHOTO MOZbeMa >KUJKOCTH HeoO0X0IUMO, UTOObI
MOCTeJb COCTOsIIA:

1. VI3 MesiKux yacTurj

2. W3 KpynHbBIX YaCTHL]

3. W3 yacTul] KPYIHOCThIO, paBHOW KPYITHOCTU 006€3BOKMBAeMOro MaTepuasia
4. VI3 yacTHL] HAMHOTO MeJibue 00e3B0’KMBAaeMOro MaTeprasnia

7. Lenbio cryiieHus Kak oreparjuv 06e3B0KMBAHUS SIBIISIETCS:

1. TonyyeHue cvBa C MUHUMAaIbHOW KOHLIEHTPALIe TBep/IbIX YaCTHI]

2. TonyueHue CryijeHHOrO MPOAYKTa, C MaKCMMa/bHO BO3MOXXHOM KOHLIeHTpaLyen
TBepoM (a3bl

3. Pa3peneHue KpymHbIX U MeJIKMX YaCTUL] B BOAHOM cpeJie

4. TlonyyeHre NpoAyKTa C MUHMMAaJ/IbHBIM COZlep>KaHUeM BJlar.

8.  Kakue u3MeHeHUs CTyllaeMON My/bIbl SIBASIOTCS OOIIMMU AJIsi KOAry/SIUA U
bnokynaunu?

1. TloBbllleHye arperaTMBHOM YCTOMUUBOCTU
[ToBbllIeHKe 3apsi/ia TOBEPXHOCTH YaCTHUL]
CHwkeHre rUpoQOOHOCTH MTOBEPXHOCTH YaCTHI]
CHWKeHUe arperaTUBHOM yCTOMUMBOCTU

o

9. Kak ocy1iecTBisieTcst 0TBO/| TIECKOB M3 CTyCTHTe el 00JIbIIIOro JuaMeTpa’?

—_

[uadparmMoBbIMU HacocaMu, OTKauUMBaIOIIMMH TIECKU U3 Pa3rpy304UHON BOPOHKH
[TeckoBbIMM HacocamH, MOJZICOeIMHEHHBIMU K pa3rpy304HON BOPOHKE
3. Ilecku cryckaroTcs B 3yMnig), a 13 3ymiiha 0TKaUMBarOTCsl IECKOBBIMU HaCOCaMH

N



4. Cudonamu 3a cueT U30BITOYHOTO AaBJIeHUs Ha BXoJe B CH(oH

10. Kakoe BiMsiHMEe OKa3bIBaeT COJep>KaHWe TBEPAOro B MCXOAHOW CYCIeH3WM Ha
MpOLeCC CryLeHus?

1. Tlpu NOBBILLIEHHWH COJiEP’KaHUS TBEPAOIO YBeIUUUBAETCS NPOU3BOAUTEBHOCTBIO
T10 CTYLLIeHHOMY NPOJAYKTY

2. Tlpy mNOHWXKEHUM COJep)KaHUsl TBEPAOr0 YMEHBLIAeTCs CKOPOCTb OCaXK[eHUs
YacTull, ¥ TBepZiasi a3a BLIHOCUTCS B CJTUB

3. Tlpy noBbIlLIEHMY COJEp>KaHUs TBEPJOr0 YBeJIUUYMBAETCS CKOPOCTb OCaXK[EeHUs
TBEP/bIX UaCTHUll, U TBep/asi ¢a3a BEIHOCUTCS B CJIMB

4. He oka3bIBaeT BAUSHUS

11. Kak ocyuiecTtBrsieTcst mpoliecc (pUIbTpOBaHUs B Ipecc- (pUabTpax?

1. 3a cueT NpoxXOXXJeHUs KUAKOCTH Yepe3 MOPUCTYIO NeperopojKy Mo, JeuCcTBUeM
L[EHTPOOEKHOM CUJTBI

2. 3a cueT OTKauMBaHMSl BO3JlyXxa C BHYTPEHHell CTOPOHbI (QUIbTpaLuei
1Ieperopo/iku

3. 3a cueT u30BITOUHOTO JIAB/IEHUS [T0/IaBa€MOM TTY/IbIThI

4. 3a cueT rUPpOCTaTUUECKOTO JjaB/ieHus CTos10a GuIbTpyeMoi KUJKOCTH

12. Kakas Biara yganseTcs W3 MaTepuasa B 30He Habopa ocaZika B BaKyyM-
¢unbTpax?

1. CBobGopHast rpaBUTAlLMOHHAs BjIara
ApnresnoHHas BJara
I'urpockonuyeckas Biara
KanunnsipHas Bnara

N

13. HasHaueHue pecuBepa B cxeMe (hUIbTPOBAbHOMN YCTaHOBKE?

1. [Ons oTKauku ¢uibTpaTta

2. [l co3paHus BakyyMa B CUCTeMe

3. [lns pa3feneHust BOJO-BO3AYIIHOW cMecH Ha (pUbTpaT U BO3AYX U MOAJep KaHus
TIOCTOSIHHOT'O pa3pekeHusl B CUCTeMe

4. [1n1si OTAYBKHY 0CafiKa C TIOBEPXHOCTH (PUIBTPOTKAHU

14. Ilpu KakOM yCJIOBUM IIOCTyIlaeT paBHOBECHOE BjIarocofepkaHue Marepuasa Ipu
CyLIKe?

PB.I‘I:PM

P..<P,, W>W.,

Py <Py, Wp<W<W;,
P.r>P, W<W,
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15. UTto Ha3bIBaeTCs HAIPsHKEeHHOCThIO OapabaHa 1o ucrapsieMoid Bjare?

1. Macca ucnapstemoii Biaru ¢l M* TIOBEPXHOCTH CYIIMMOrO MaTepHaa B euHHULLY
BpeMeHH!

2. YObuIb WCrapsieMoii Biar ¢ 1 M° TOBEPXHOCTH CYIIM/IBHOIO MaTepuasa B
eIMHULYY BpeMeHU

3. Macca Bjary, ucrapsieMoii ¢ 1 M> cymmibHoro 6apabaHa B eIMHHUILY BDEMEH!

4. Macca BoJsHOro rapa npuxogsinascsi Ha 1 Kr abCcoIFoTHO CyX0ro Bo3zyxa



[JomartHve 3azaumn
K Teme «Iloka3arte/nm Bj1arocojepxaHusa»

1. IIpuroroButs 1 1 mynblbl MpU COAEp)KaHUU TBepaoro B mynbne 60% u
TJIOTHOCTH TBepoi (as3bl 3000 kr/m?. PaccuutaTs MacCy HaBeCKH, 00beM BOJbI U IJIOTHOCTh
TI0JIyYeHHOU ITyJIbIIBI.

2. B cycniensuu cogepxutcs 36% TtBepzoro. I1noTHOCTE TBepAol (asbl COCTaB/IseT
4,3 r/cm®. Ompefie/IuTh TIOTHOCTh TAKOW MyJIbIlbl, MacCy 12 M® MyJibIibl, MacCy HaBeCKH,
00BEM BOJIBI.

3. [nst 1abopaTOPHBIX UCTIBLITAHUM HEOOXOAMMO MPUTOTOBUTEL 15 M* CcycrieH3uu rpu
cogepxanuu TBepoi (asbl B Heil 20%. ITnoTtHOCTL TBepzoi ¢asel 2200 kr/m>®. Paccunrath
MacCy HaBeckd, 00BeM BOJIbI [/isi TIPUTOTOBJIEHWS CYCIIeH3HWH, ee TUIOTHOCTh. PaccuMrathb
Maccy 2 J1 TaKOU CyCrieH3UH.

4. B cycrniensun cogepxutcst 35% TBepgoro. [L1oTHOCTh TBepAoi dasbl 3,8 T/m°.
PaccuutaTh TUIOTHOCTb CYCMEH3MH, MacCy HaBeCKW Jyisi TpurotosieHus 330 M® Takoii
CyCIieH3uH, 00beM BOJIBI.

5. [IpuroroButs 2 1 myablObl MPUA COAEP)KaHWUU TBepAoro B Imysbne 45% u
TJIOTHOCTH TBepoi (asbl 4200 Kr/m°. PaccuntaTh MacCy HaBeCKH, 00beM BOIbI U TUIOTHOCTD
T0JTyYeHHOMW IMyJIbITbI

6. B paguanbHeiii crycrutenb moctynaer 400 MP/4 MysbObl C  COZIePIKaHMEM
TBepgoro 8%. InoTHOCTL TBepAoit (asel 3200 kr/m>. CogeprkaHue TBEpAOro B reckax 55%.
PaccunraTb 00beM C/HMBa M MJIOTHOCTH 1eCKOB. [loTepsiMu TBep0ro ripeHeOpeus.

7. Ha crymenue noctynaer 500 M*/4 My/blbl C pasKWKeHWEM  paBHbIM 3.
[TnotHOCTs TBepzoi (asbl 2800 kr/m’. Bbixosn cryienHoro npoaykra 90%, copepikaHue
TBEp/IOr0 B CTYL[eHHOM TIpoAiyKTe 63%. PaccuntaTh 00beM CMBa, 00beM BO/IbI, YXOZsIIei C
recKaMy, TJIOTHOCTb CTYILIEHHOT'O MPO/IYKTa, MacCy B/Ia’KHBIX IIECKOB.

8. Ha cryiiedue mocrymnaeT IyJblia C IJIOTHOCTBIO TBepoi ¢asbl 3800 kr/m® B
kKomyectBe 150 T/u4 (cyxas macca). Pazxwkenuwe cycrneHsud 5. PaccuuTath 00bemM BOJpI,
yJanseMoil B CvB; 00beM BOJbI, yXOJsIled C IeckaMH, ec/id TUIOTHOCTb CTYIeHHOTO
npoaykra 1900 kr/m’,

9. Ha BakyyM-(uibTp nocTynaroT Necku CryCTUTess C cofiep>kaHreM TBepzoro 50%
, Harpys3ka 1o tBepzioMy 18 1/4. OnpesienuTh 00beM BO/IBI, yAansieMoi C (GUIBTPATOM, eClv
KeK (uibTpa UMeeT BIaKHOCTb 12%, a moTepu TBepZoro ¢ GpuabTpaToM CoCTaBsitoT 1,5%.

10. Ha npecc-¢unbTp noctynaeT CryijeHHbIM NMPOAYKT OTCTOMHHUKA C COZlepyKaHWeM
TBepgoro 25% B Koauuectse 80 Mm*/u. II1OTHOCTL TBepAoM (asel paBHa 2600 Kr/m>.
Paccunrath 00beM ¢uiabTpaTa U 00beM BOABI B KeKe, eCaM KeK cofepkuT 18% Biarm.
[TorepsiMmu TBepZOro ¢ pUALTPATOM MpeHeOpeyb.

11. Ha ¢wunsrpoBanre moctymnaer 250 M*/u CyCHeH3UM C COZEP)KaHUEM TBEPOro
58%. IlnoTHOCTL TBepzoi ¢asbl 4000 kr/m>. PaccuuraTh MaTepuasbHBIM OanaHC Tporecca,
ec/M BIaXHOCTh Keka 10%. [Morepsimu TBepzoro c ¢uibTpatoM mpeHebpeus. OmpenenuTb
HeoOX0AUMYI0 TI/IOaL (pUILTpoBaHus, ecm q =200 Kr/m*-u.

K Teme «Pacuet crycruresiei»

1.  Ha crymenre mnocrymaer 150 M*/4 mysblbel C cofepkaHueM TBepaoro 8%.
[TnotHoCTh TBepzoM (asel 3000 kr/m>®. PaccuraTh AMaMeTp CIYCTUTENs, eCIU YebHast
IoLIaAb Crymenus 14,4 m*u/t.

2. Onpeznenutb HEOOXOAWMYIO TUIOMIAb CTYILEHUS, eC/A padKikKeHHe HCXOJHOU
nyaelbl 13, a pasKWKeHUe CrylleHHOro Ipoaykra 2. CKOpPOCTb OCa)K[eHHs YaCTUL]
TBeporo 0,5 CM/MUH, a TPOU3BOUTE/IBHOCTh CIyCTUTES 110 TBepAomy 100 T/4.

3. Ha crymenue nocrynaer 240 M*/4 my/bbl € cogep)kaHueM TBepgoro 10%.
[11oTHOCTH TBepAOi dasbl 3,2 r/cm®. Paccuntath HEOOXOAMMYIO IIOIA/LbL CIYILEHUS, eC/IA
yZesbHast riomap crymedus 0,28 M*-CcyT/T.

4.  PaccuuTarh TWJpPaBIMUECKYH KPYITHOCTb 3epeH B3BeCH B YCIOBUSIX CBOOOJHOTrO
OCaXJeHUsl, eC/IM SKBUBAJIEHTHBIM JuaMeTp 4acTul 35 MKM, a IUVIOTHOCTb OCaKJaeMbIX
vactu 3000 kr/m>.



5. Paccuutath pasMep OCEJAIOIIMX 3€peH TUIOTHOCTBIO 2,8 T/cM®, ecimu WX
ryjpaBiyyeckasi KpyIHOCTb B YC/IOBUSIX CBOOOJHOr0 ocaxjeHus cocrasseT 0,5 Mm/c.



IIpunoxxenue 2

7. OujeHOYHBIE CPe/iCTBA JJisl POBe/ieHUsI IPOMEe)XYTOUHOM aTTecTaluu

a) Ilnanupyemble pe3y/ibTaThl 00yYeHHUsI U OLIEHOUYHBIE C

€ACTBA /i NIPOBEJ€HUA HPOME)KYTOHHOﬁ aTTeCTAlluu.

CtpykTy
PHBIM 3/IeMEHT

KOMIIeTEHIIMHU

[TnaHupyemble pe3y/bTaThl 00yUeHUs

OrieHOUHBIE Cpe/icTBa

[1K-4

['0OTOBHOCTB OCYIIECTB/ISITh TEXHUYECKOE PYKOBOZCTBO TOPHBIMU Y B3PBIBHBIMU paboTamu TP 9KCIUTyaTallMOHHOM 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
noObIue, 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 BcrmoMoraTe/ibHbIX MPOLIeCCOB.

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

3. HasHaueHue onepaliyii 00e3BOKMBaHUs MPU 0O0TallleHNH M0JIe3HbIX

rckoraembix. Knaccudukaiiys MeToioB 00e3B0KUBaHMS.

4.  dakTOopBbl, OTIpe/IesISOIIME 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{eHUH, MeXaHW3Mbl UX [1eHCTBUSI.

12.  MeToauKa 5KCriepruMeHTa bHOI0 M3y4eHus rpoLiecca cryiieHus. KuHetuka
cryuenus. Kpusble cryujeHus.

13.  OOmue cBesieHUs O CT'YIIeHUH XBOCTOB.

14. IlacTtoBoe cryuieHue XBOCTOB.




CtpykTy
PHBIN 371IEMEHT

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

KOMITeTeHLIUU
15. ®wunsTpoBaHHe XBOCTOB.
16. Peasm3oBaHHbIe [IPOEKTHI CK/IaZMPOBaHUS CTYIL|eHHbIX XBOCTOB
17. ®unbrpoBanue. CyLHOCTb TIpoliecca; KinaccurKarys crocoboB
(ynbTpOBaHMs; (PAaKTOPHI, BJAUSIOLIME Ha NpoLecc (UIbTPOBAHUE.
18. OcHoBHOe ypaBHeHHe (pUIbTPOBAHUS [i/1s1 HEC)KUMaeMbIX 0CaJKOB.
19. KuHeTuKa nporecca (puibTpOBaHUSI.
20. ®akTOpbl, OKa3bIBaloll{ie OCHOBHOE BIMSIHKE Ha NpoLecC (pUIbTPOBaHUS.
21. MetoauKa 3KCIepUMeHTa/IbHOTO U3yUeHUs] KHHEeTUKY (PUIbTPOBaHUS.
22.  MeTtopAvKa 5KCIIepUMeHTabHOrO Onpe/esieHNst KOHCTaHT (PUIbTPOBaHUS.
23.  Tunbl pUIBTPOBA/BHBIX TIEPETrOPO/IOK U TPeOOBAHUS K HUM.
24. CxeMmsbl (pUIBTPOBA/IBHBIX YCTAHOBOK. JIOCTOMHCTBA U HEZJOCTATKU CXEM,
NpaKTHKa WX TIPUMeHeHHUs1 Ha 000raTUTeNbHBIX (habpHKax.
25. Cyuika: CyIHOCTb MpoLecca, IpUHLMIIMaIbHAsA CXeMa CYLIWIbHOW YCTaHOBKH.
26. Ilpoueccel BraroobmMeHa npu CyIliKe, BUZbI Bjlary Npu cyiike. HanpsokeHHOCTb
bapabaHa 110 HMcrapsieMoi Biiare.
27. Kpusble cymky. CKOpOCTb CYLIKH.
28. TexHonoruyeckre cxeMbl 00€3BOKMBAHHS.
29. KomnoHoBKa 000pyioBaHUsI 00€3BOKHUBAOIIMX YCTaHOBOK.
Ymetb - OCYILIeCTB/IAATh TEXHUUECKOe PYKOBOJCTBO | IlepeueHb mem 0151 n0020mo8KuU K ceMUHAPCKOMy 3aHsimuio «TexHono2uueckue
TOPHBIMU Y B3PBIBHBIMU paboTaMu Tipy cxeMbl 00€360HCUBAHUS»:
9KCIUTyaTalIOHHOU pa3BeJKe, Zo0ObIue 1.  Cxemsl 00e3BOXKMBaHUS MTPOYKTOB 0OoraijeHrsi Ha MarHUTo000raTUTeTbHbIX
TBep/bIX I10JIe3HbIX MCKOIaeMbIX, (habpukax.
CTPOUTENbCTBE 1 IKCIUTyaTaluy oA3eMHbIX | 2.  CxeMbl 00e3BOKMBaHUS MIPOYKTOB 000raijeHrsi Ha TPaBUTALIMOHHBIX (habprkax
00beKTOB, 3. Cxembl 006e3BOKMBaHUs TIPO/IyKTOB oboraieHust Ha (I0TalMOHHBIX abprkax
- YIIPaBJIATh NIPOL[eCCamMH Ha 4.  KowmrmoHOBKa 000py0BaHusT 00€3BO>KHBAIOILMX YCTAHOBOK.
MPOM3BO/ICTBEHHBIX 00BEKTAX 110 5.  CryieHue U CKl1aiMpoBaHye Cr'yIL[eHHbIX XBOCTOB.
riepepabOTKe T0Ie3HBIX UCKOTIaeMbIX
Bnapets - HaBbIKAMH HeroCpe/ICTBeHHOI0 [TpakTUeckoe 3aZjaHue K S5K3aMeHal[MOHHOMY OHsIeTy:

YIpaBJ/lIeHWs MMPpOoLieCCAMU I'OPHBIX pa60T Ha

1.  Ha uenrpudyrrposadue rnocrymnaeT nyssna o6bemoM 500 M*/4 ¢ copepkanueM




CtpykTy
PHBIN 371IEMEHT

KOMIIeTeHIMU

[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

MIPOM3BO/ICTBEHHBIX 00BEKTaX;

- OCHOBHBIMU NPUHLIMIIAMU TEXHOJIOTUI
9KCTUTyaTallMOHHOM pa3BeJKH, J00ObIUH,
riepepabOTKU TBEP/IbIX M0JIe3HBIX
HCKOTaeMbIX, CTPOUTE/NbCTBA U
9KCITTyaTaly TI0A3eMHBIX 00HEKTOB

B Hell TBeporo 10%. IlnotHoCTs TBepoi dasel 3900 kr/m®. OnpeziesiTh 06beM CMBa
1 00BeM BO/IbI, YXO/SAIIEHN C 0CaIKOM, eC/Id Cojiep>KaHue TBeporo B HeM 60%.
[ToTepsiMy TBEpZOTO CO CJIMBOM TIpeHeOpeys.

2.  Ha BakyyM-(QunbTp NocTynaeT CryLieHHbIN NPOAYKT CTYCTUTEIS C
cofep>kaHveM TBepzoro 45%. Harpyska ro tBepgomy 24 1/4. I1n10THOCTb TBepAoH ¢a3el
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 ¢unbTpoBaHue MOCTYNAOT MeCKU CrycTuTe/s oobemom 320 m*/u ¢
cozepkanreM tBepzoro 45%. IlnotHocTs TBepaoi dasbr 3800 kr/m’. PaccunTaTh 06beM
BO/Ibl, y/a/isieMOM € (pUIbTPaTOM, eC/IU KeK UMeeT BIaKHOCTb 13%, a moTepu TBeporo

¢ (puIbTpaTOM COCTaB/sAOT 2%. PaccuntaTh KOHLIEHTpALUIO TBEPAOro B (hunbTpare B r/
3

oM.
4. B nynbne cogepxxurcst 14% tBepaoro. [L10THOCTL TBepoi (asbl 5000kr/m>.

Onpeie/ITh TJIOTHOCTb TaKOM MyJIbIibl, Maccy 300 qM® Takoi MmyJibIibl, Maccy B Held
TBep0ro (B TOHHAX) U 00beM BOJBI.

5.  Ha crymenue nocrymnaer neHHbli NpoAyKT duioTanuu B 00beme 800 M*/u ¢
IUIOTHOCTBIO TBepZoH (asbr 3800 kr/m® 1 ¢ cogepkanuem tBepzoro 30%. OnpeeuThb
00beM BOZBI, ya/IsieMOU CO CJTUBOM, €CJIU COZlepKaHue TBePAOTro B Tieckax 65%, a
BBIXO/] [1eCKOB cocTaBJ/ifgeT 95%. PaccunTarh I/I0THOCTH CTYILIEHHOI'O IPOAYKTA.

6.  Heo0xoauMo NMpUroTOBUTH 2 IUTPA MYJIbIIBI C COZlepP)KaHUeM B Hell TBepJoro
45%. TInotHoCTh TBEpAOH (ha3bl 4200 Kr/m*. PaccunTaTh Maccy HaBeCKH, 00beM BOJIbI U
IJIOTHOCTb TIPUTOTOB/IEHHOM CYCITeH3UU.

7. B crycrurens mocTyrmaer myJibiia B Kosrmdectse 650 M*/4 ¢ cofiepykaHieM B Heid
tBepgoro 205. ITnotHoCTh TBepAoH (asel 2900 Kr/m>. PaccunTath 00beM BOIDI,
yAansieMoii B CJIUB, eCJIH TUIOTHOCTD CTYIIEHHOTO rpofykTa 1650 kr/m®. [Totepsimu
TBEpPAOTO CO CJIMBOM TpeHeOpeub. PaccuntaTh cofiep>kaHue TBEpPAOTO B CTYIIIEHHOM
TIPOJYKTe.

8. B nymsne cogepxurcs 30% tepzoro. [10THOCTSL TBepoi dasbl 4 r/cv?,
Ornpe/ie/IMTh II0THOCTh NMYJbILL, Maccy 240 M Tako# MyJ/IbIIbl, MACCY B HEl TBEPOro
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(B TOHHAaX) ¥ 00BbEM BOJBI.

IIK-19

['oTOBHOCTH K pa3paboTKe MPOEKTHBIX MHHOBAI[MOHHBIX PellleHHH 10 SKCIITyaTalJMOHHOM pa3Be/iKe, A00bIUe, TepepadoTKe TBePAbIX MMOe3HBIX
VICKOTIaéMbIX, CTDOUTEIbCTBY U IKCITyaTal[|K MO/[36MHBIX 00EKTOB

3HaTb - - COBpeMeHHbIe TTPOLIeCChl
00e3BOXKMBaHMS U 00eCTIbUTUBAHKS
MHHEePAaJIbHBIX ITPO/IYKTOB 0OOoTalieHus,

- TIPOLIECCHI TTbLIeyJIaBIMBaHUS Ha
oboraTtuTenbHbIX (pabprKkax;

- TIPOLIECCHI TH/[PAaB/IUYECKOTO
TPaHCIIOPTUPOBAHUS M CK/IaJUPOBAHMUS
OTXOZI0B oOoraiijeHus;

- TIPOLIECCHI TTPOU3BOZCTBEHHOTO
o0cy>kKrBaHUs 06oraTuTeTbHbIX (habprk
(BogocHabykeHMe, BO3/[yX0CHa0KeHHe)

[TprMepHBIii IepeyeHb TeOPeTUUeCKHX BOIIPOCOB K 9K3aMeHY:

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

2. YcTpoWcTBO, MPUHLMIT paboThl 00€3BOKMBAIOIINX OYHKEpPOB; 001aCcTH UX
TIPUMEHEeHUSI.

3. YcrpoiicTtBo, mpyuHLUI paboThl 00€3BOXKUBAIOIIMX KOBILIOBBIX 3/1eBaTOPOB.

4 O6e3Bo)XKBaHKE Ha TPOXOTaX U CUTaX.

5) OG6e3BOKMBaHHE B MEXaHUUECKUX K1accu(rKaTopax.

6.  MHTeHcu(uKaus nporiecca JpeHrupOoBaHusI.

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

8.  KoHcTpyKuus ¥ MPUHLIMIT paboThl paZiiaabHOTO CTYCTUTeIs C reprdepuyecKum
MpYUBOJOM. [IOCTOMHCTBA 1 HEJOCTATKH CryCTUTeIs]; 00/1aCTh IPUMEeHeHMS.
9.  KoHCTpyKUMs Y NPUHLMI [|eMCTBUS paJjia/IbHOTO CTYCTUTESS C LIeHTPaJIbHbIM

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

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

11. TlIpakTuka npumeHenus crycrureneii SUPAFLO Ha oboratuTenbHbIX (habprkax.

12. CoBepiieHCTBOBaHWE KOHCTPYKLIMK anmaparoB /ISl CTYLLeHUs Ty JIbII.

13. CryujeHue B TOHKOM cyioe. KOHCTPYKLHSI ¥ IPUHLIMIT [eiCTBHSI TOHKOC/IOMHOTO
OTCTOMHUKA. [IOCTOMHCTBA ¥ HeZOCTAaTKH; 00/1aCTh TPUMEHEeHVSI.

14. Knaccudukaiys KOHCTPYKLMM (PUIBTPOB.

15.  KoHCTpyKuus ¥ IpUHLMN paboThI AWCKOBOTO BaKyyM-(unbTpa. JJocToMHCTBa 1
He/I0CTaTKH, 00/1aCTb IPUMEeHeHUsl.
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16. KoHCTpyKuus ¥ IPUHLMN paboThI AWCKOBOTO BaKyyM-(uibTpa, 061acTh
nprMeHeHHs1. KOHCTPYKTUBHBIE 0COOEHHOCTH JAUCKOBOT0 BaKyyM-¢uibTpa «Mactep».

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

18. KoncTpykuus v puHLUMN paboTel 6apabaHHOT0 BaKyyM-(hHIbTPa C BHEIIHEH
GbunbTpyIloIel MoBepxXHOCThI0. OCOOEHHOCTH KOHCTPYKIMKA OapabaHHOTO BaKyyM-
¢bubTpa CO CXOAAMIMM I0JIOTHOM. [IOCTOMHCTBA M HEIOCTAaTKH (HUIBTPOB; 00/1aCTH X
NIpUMeHeHHsl.

19. KoHcTpykuus v npuHLMI paboTel 6apabaHHOTO BaKyyM-(hH/IbTPa C BHyTPEHHEH
¢bunbTpytolell MOBepXHOCThIO. [JOCTOMHCTBA U HeIOCTaTKU (UIBTPa; 00/1acTh
MIpYMeHeHMsI.

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

21. Knaccudukarums GpuibTp - mpeccos. IIpuHLMT paboThl GUIBTP-TIpecca.
JloCTOMHCTBA M HEIOCTAaTKU (PUIBTP-TIPECCOB, 00/1aCTH UX MTPUMEHEHVSI.

22. KOHCTPYKLUS Y TIPUHLUI PabOThl BePTUKAILHOTO (GHIbTP-Tipecca. JJocTouHCTBa
Y HeZIOCTaTKH (PUIbTP-TIpeccoB, 006/1aCTH UX TPUMEHEHHUS.

23.  YcTpoWcTBO ¥ paboTa CYIIUIOK C KUTISIUM CI0eM. JJOCTOMHCTBA U HeJJOCTaTKY;
00/1aCTh IPUMEHEHWUSI.

YmeThb

- yMeTb pa3pabaThiBaTh MPOEKTHBIE
WMHHOBALIMOHHBIE PelIeHus 10 repepaboTke
TBEP/IbIX MOJI€3HBIX MCKOTIAeMbIX, BK/TFOUast
BCIIOMOTraTe/IbHbIe MPOIIeCChI U MPOLIECChI
MIPOM3BO/ICTBEHHOTO 00C/TY)KUBAHUSI:
BbIOMpATh U PACCUMTHIBATH TEXHOIOTUUECKHE
cxeMbl 00€3B0XKMBaHUS, 00€C/IbTMBAHUS
MUHEPA/IbHBIX MPO/YKTOB,
TbIJIey/IaB/IMBAaHKs HAa 000TraTUTe/TbHBIX
(habpukax, cxeMbl BOJJOCHA0>KEeHUsT Ha

ITepeueHb mem 0151 N0O20MOBKU K CeMUHAPCKOMy 3aHsimuio «ObecnbLiueaHue u
nblieynaeaueaHue Ha 060zamume/bHbIX adpukax»:
1.  KoHcTpyKiuu obecrbluBaTe /e,

2. OGecrbiMBaHre acbeCTOBBIX KOHI[EHTPATOB KaK MeTO/] TIOBBIIEHUST UX
KauecTBa.
3. KoHCTpyKiyu 1MK/IOHOB 1 OaTapeiHbIX 1JMK/IOHOB //Isl MTbL/Iey/IaBIBaHMSI.

4 KOHCTpyK1[MM MOKPBIX MbLIey/I0BUTENeN

5) Bap6oTakHble 1 TIeHHbIE TTbIIeyT0BUTETH.

6.  KoHCTpyKUMM TKaHeBbIX (PM/ILTPOB [i/Is MbLI€y1aB/IMBaHuSI.
7 KOHCTPYKLIMY 3eDHUCTHIX M KOMOMHUPOBAHHBIX (PUIHTPOB.
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oborarurenbHbIX (habpHUKax, CXeMbl 8.  KoHcTpyKiun 371eKTpouIbTpOB.
TU/PaBINYeCKOT0 TPAHCIIOPTUPOBAHUS 9.  CxeMmsbl MblIey/IaBIMBaHKs Ha 000raTUTebHBIX (pabpHKax.
XBOCTOB 00oraiijeHus ¥ apameTpsl 10. Bopsba c mbibi0 Ha 060TaTUTENBbHBIX (habprKax.
XBOCTOXPAHWJTHILL]
BnazeTsb - BJIa[IeTh HAaBBIKAMHU Pa3pabOTKU [TpakTUeckoe 3aZjaHue K S5K3aMeHal[MOHHOMY OHsIeTy:

MPOEKTHBIX NHHOBAL[MOHHBIX PelleHUH 110
riepepaboTKe TBEeP/IbIX I0JIE3HBIX
HCKOIaeMbIX, BK/IH0Uast BCIIOMOTraTe/IbHbIe
TMIPOLIeCChI Y MPOLIeCChl IPOU3BO/|CTBEHHOTO
obCcTyKUBaHUS;

OCHOBHBIMU MeTOJUKaMU
5KCIIePUMEHTabHOIO Orpe/ie/ieHus
pa3/IMYHbIX TapamMeTpOB MPOLIECCOB
00e3BO)KHMBaHUs, TbL/Iey/IaB/IMBaHMS,
BO/I0CHA0XKeHUs, TU/PaBINIeCKOTr0
TPaHCTIOPTa, HaBbIKaMKU 06paboTKU
TOJTyYeHHBIX SKCTIePUMEeHTa/IbHbIX [JaHHbIX

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

1. Onpeie/IMTh HeOOXOAUMYIO IIIOMIA/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 MakCUMabHBIX 3epeH B3BeCH, YXOASIINUX B CJIUB OTCTOMHHKA,
eC/I UX TU/paB/IMuecKas KpyrnHocTs 1,1 MM/c, a IIoTHOCTS 3 r/cm®.

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

4. OnpesieTuTh HEOOXOAUMYIO TIIOMIA/E A7 cryiieHys: 1000 M3/4 Ty bIbI PU
JK:T=9:1. ITnotHOCTb TBepAOU (Pa3bl 2,9 T/M3. Y genbHasi Harpy3ka no teepgomy 0,4
T/M2 ‘4.

5. PaccunraTh ru/ipaBidyecKyro KpYIHOCTh 3epeH B3BeCH B YCJIOBUSX CBOOOZHOTO
OCaXX/IeHUs B BOJle, €C/TM S5KBUBAJIEHTHBIN jMaMeTp OCaKAaroluxcs yactur 10 MkMm, a
TIJIOTHOCTh YacTuLy 3,4 r/cm>.

6. Paccurrarh KpyITHOCTh MaKCUMaJIbHBIX YaCTHL], yXOASIIUX B CJIUB OTCTOWHUKA,
eC/I1 UX ruApasiryeckas KpyrnHocts 0,8 MM/c, a IJIOTHOCTh OCaXAAOLIUXCS YacTuL 3,5
/™>.

1.  He uenrpudyruposanue nocrynaer 360 M>/4 myJIbIIbl C COAEPKaHUEM TBEPOIr0
18%. I1notHOCTL TBepAOi (asel 4,1 r/cm®. OnpeeuTb 00HeM BO/bI, YXOSIIEH CO
C/IMBOM, eCJIv COZieprkaHue TBepZoro B neckax 55%. [lotepsimu TBepZ0ro Co CIMBOM
rpeHeOpeub. PaccunTaTth TVIOTHOCTD KeKa.

2. Heo0xoguMO NMPUrOTOBUTH CYCIEH3UI0 00HeMOM 3 M C COfIep)KaHKeM B Heil
TBepzioro 25%. ITlinotHocTs TBEpoH a3kl 3800 Kr/m>. PaccunTaTh MIOTHOCTh TAKOM
CyCIleH3UH, MacCy HaBeCKU, 00beM BOJIbI.
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I1CK-6.3

CrnocoOHOCTh BBIOMPATh U PAaCCUMTHIBATE OCHOBHBIE TEXHOIOTHUECKHEe TlapaMeTphbl 3P(EeKTUBHOTO U IKOJIOTHUECKH 6e30TacHOro POU3BO/ICTBA PabOT
110 TiepepaboTKe 1 000rall|eHuI0 MUHEepPaTbHOTO ChIPhsi HA OCHOBE 3HAHWM MPHUHLUIIOB ITPOEKTUPOBAHUSI TEXHOIOTHUECKUX CXeM 000TraTUTeIbHOTO
IIPOM3BO/CTBA U BEIOOPA OCHOBHOT'O U BCIIOMOTaTeIbHOr0 060raTUTeIbHOro 000pyJ0BaHHs

3HaThb

- OCHOBHBbIe TEXHOJIOTMUeCKHe apaMeTpbl
3¢ deKTUBHOTO U 3K0JIorHdyecku 6e30macHoOro
MIPOM3BO/ICTBA paboT 110 repepaboTke u
oOoraileH1I0 MUHEePaIbHOTO ChIPhS;

- IPUHLIUIIBI JeUCTBUS, YCTPOMCTBO U
TeXHUYEeCKHe XapaKTePUCTHKHU arrapaToB
[71s1 00e3BOXKMBaHUSI MUHEPATbHBIX
MPOAYKTOB, Tbl/Iey/IaB/IMBaHUS U JJ14
TMPOLIeCCOB MPOK3BO/CTBEHHOIO
obcyKuBaHUS

[TprMepHBIii IepeyeHb TeOPeTUUeCKHX BOIIPOCOB K 9K3aMeHY:

1.  Yro Ha3biBaeTCsl MIPOMBILLIJIEHHOM MbIIbIO?

2. Or Kakux (aKTOPOB 3aBUCHUT TOSIB/IEHNE TTHUTH B PA00UMX MTOMeIL[eHHSIX
(habpuk?

3.  Ha3zoBwure ncrounuku obpa3oBaHust bt Ha OD.

4.  [laiiTe XapaKTepUCTHKY NIEPBUUHON U BTOPUYHOM ITbLIH.

5.  Ha3zosure crioco0bl MbuIey/IaBIMBAaHMS U /JaiiTe NX KPAaTKyH0 XapaKTepPUCTHKY.

6.  Uro Takoe KII/] nbuteynoBuTens?

7. C Kako¥i Lie/ib0 IPUMeHsieTCs1 00eCnbUIMBaHNe PY/ibl ¥ TPOLYKTOB oboraijeHus?

8.  Kakue meTozb1 06ecriblTMBaHYs IPUMEHSIFOTCS Ha abpukax?

9.  Cxema v NMpUHLMI PabOTHI LIEHTPOOEKHOTO 00eCIIbITBATE/IS.

10. B kakux amnmaparax OCyILeCTB/SIeTCs y/aB/IMBaHKe TbLIU M0/, 1eHCTBUEM CUJIbI
TSKeCTU?

11. [laiiTe XapaKTepPUCTHUKY IblI€0CAJUTEIbHBIX KaMep.

12. B kakux amnmnaparax OCyILeCTB/ISIeTCs y/iaB/IMBaHue MblIU M0/, 1eHCTBUEM

1L[eHTPOOe)KHOW CUJIBbI?

13. Uro Takoe (akTop paszeneHus B LIUKIOHE?

14. Ha3zoBuTe TUIBI LIUK/IOHOB.

15. /306pasuTe KOHCTPYKTHUBHBIE CXeMbI IPOMBIIIIEHHBIX LIUKIIOHOB.

16.  KoHcTpykius 1 06s1acTh pUMeHeHUst 6aTapelHbIX [IUK/IOHOB.

17. B 4eMm CyL[HOCTb MOKPOIO Ibl/IeY/IaB/IUBAHUS ?

18. IlepeuuciuTe nperMyllecTBa ¥ HeZJOCTATKM MOKPOTO IblIey/1aB/IMBaHUS.
19. Tlepeuncimre criocoObI MOKPOTO TIbIJIEYJ/IaBIMBaHMUS, JaiiTe UX KPATKYIO

XapaKTepUCTHUKY.
20. HasHaueHue cmauvBaTesieli MPY MOKPOM Mbl/Iey/1aB/IMBAHUM.
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21. [Ilop mericTBUeM KakuX CHJI yJ/IaB/IMBAKOTCS YACTULbI B MOKPBIX
TIbUIeYJIOBUTEJISX ?

22. (Cxema ¥ MPUHLMIT 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/IMBaHUSA MbUIM (GUIBTPYIOLIMMY 3/IeMEeHTaMH. Y KaKUTe
TperMyILecTBa U HeJOCTaTKU IpoLjecca (puabTPOBaHUS.

26. IlpuBepuTe KnaccU(UKaLUIO PyKaBHbIX (PUIBTPOB.

27. llpuBepuTe cXxeMy pyKaBHOI'O 3/IeMeHTa, [IOSICHUATE TIPUHLUII JeHCTBUS.

28. TpeboBaHus, rpebsiBsieMble K (UIbTPOBaJbHBIM TKaHIM. Buibl 1
XapaKTepuCTHUKa (PUIbTPOBAIbHBIX TKAHEM.

29. Croco0bl pereHepaiiu TKaHeH.

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

31. OObsacHUTE PU3MYeCKHe OCHOBBI METOZA 3/IeKTPHUUECKON OUHCTKU I'a30B.

32. TIlpuBeguTe KnaccupyUKaLIO 371eKTPO(UIbTPOB.

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

34. OObsiCcHUTE BIHSIHUE 3MeKTPUUYeCKUX CBOMCTB MbUTH Ha 3()(eKTUBHOCTL pabOoThI
3/1eKTPOQUIbTPA.

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

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

37. O6nacTb IPUMeHeHHs Pa3NUYHbIX 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.

Ywmets - pacCUMTBIBaTh OCHOBHbIE ITapaMeTpbl 3ajaumn

TEeXHOJIOTUUA U 000raTUTe/ILHOr0

1. Ha BakyyM-(u/ibTp MOCTYMAIOT MeCKU CTYCTUTeJIsi C cofiepkKaHueM TBepzoro 50%,
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00opy/i0BaHusT; aHA/TM3UPOBATh Harpys3ka 1o tBepzomy 18 1/u. OrnpefieiTe 06beM BO/IBI, YAasieMol ¢ QUIbTPaTOM,

YCTOMYMBOCTb TEXHOJIOTUUECKOTO MpoLiecca | ecsiv Kek (puibTpa uMeeT BAaKHOCTb 12%, a moTepu TBepAOro ¢ (UIbTPaTOM

Y Ka4eCTBO BbIIyCKaeMOM NPOAYKLINY; cocrasaroT 1,5%.

- BEIOMpATh ¥ PacCUMTHIBaTh HeOOX0AUMOe

obopyoBaHus [1s1 00e3BOXKUBaHUS 2. Ha nipecc-(uibTp NMOCTyIaeT CrylleHHbId POAYKT OTCTOMHKKA C COZlep>KaHUueM

MHHEepaJ/IbHBIX MPOAYKTOB, TBepAoro 25% B Komuuectse 80 M*/u. [110THOCTEL TBepAOH (basbl pasHa 2600 Kr/m>.

TIblIeYJIaB/IMBaHUS, [I/Is1 [IPOLIeCCOB Paccunrath 06beM GuabTpaTa 1 00beM BOIbI B KeKe, eCii KeK cofiep>kuT 18% Brary.

MIPOM3BO/ICTBEHHOTO 00C/TY)KUBaHUs [ToTepsimu TBepOTO C (PUILTPATOM MpeHeOpeyb.

Bnagets - MeToZlamMH1 pacyéTa KaueCTBeHHO- 3azauu
KOJIMYECTBEHHOM U BOJHO-11JIAMOBOM CX€eM; 1. Ha crymienue noctymnaet 150 M*/4 MyJibIibl C CoiepkaHueM TBeporo 8%.
- MeToZlaMyi 000CHOBAHKSI OCHOBHBIX TnoTHOCTE TBEepAOoi (asbl 3000 Kr/m>, PaccurTaTh gUaMeTp CryCTUTENs, eC/IU YebHast

rapaMeTpoB U MeTOAMKaMU pacyeTa IOLIaZb Cryienus 14,4 m>u/T.

TEXHOJIOTUUeCKoro obopyioBaHuUs ist 2. OnpesienUTh HEOOXOIUMYIO TIIOMIAZb CI'YIIeHUs], eC/TU Pa3KiKeHre UCXOHON

BCIIOMOTaTe/IbHBIX MPOL[eCCOB yJbIbl 13, a pasKukeHue CryLeHHOro npogykra 2. CKOpoCTb OCaXAeHUs YaCTHUL]
tBepzoro 0,5 CM/MUH, a IPOM3BOJAUTEBHOCTD CryCcTUTes 110 TBepgomMy 100 T/4.

3. Ha cryijenue nocrymaet 240 M*/4 Ty/IbIibI € cofiepykanueM Teepzoro 10%.
T110THOCTB TBEpOH (asbl 3,2 r/cm?®. PaccunTaTh HEOOXOAMMYIO TUIOIA/b CTYIEHHS,
eC/Iu y/ie/ibHast TIOa/b crymenus 0,28 M*-cyT/T.
[ICK-6.4

CniocobHOCTh pa3pabaThiBaTh M peayM30BbIBATh MPOEKTHI TPOM3BO/CTBA MPU TlepepaboTKe MUHEpPabHOTO ¥ TEXHOT€HHOTO ChIPbSi HA OCHOBE
COBpeMeHHOW MeTOZ0/I0TUH TIPOeKTHPOBaHUsI, PACCUMTHIBATh MTPOM3BOIUTE/ILHOCTE U OTpe/ie/IsITh TlapaMeTpbl 000py/10BaHMsI 000raTUTe/IbHBIX (abpUK,
(hopMHpPOBATh reHepasTbHBIN T/IaH ¥ KOMIIOHOBOUHBIE pellleHusi 060oraTuTe/ibHbIX (habprK

3HaThL

- COBpeMeHHbIe TIPOeKThI TI0 TiepepaboTke
MUHepayIbHOTO ¥ TEXHOT€HHOTO ChIPhS U
METO/I0JIOTHIO UX TIPOEKTUPOBAHMS;

- METO/IMKY pacueTa MPOU3BOIUTETbEHOCTH
oboratuTesibHOU (habpUKU U OT/Ie/IbHBIX ee

[TprMepHbIii TiepeyeHb TeOpeTHUeCKHUX BOTIPOCOB K 9K3aMeHY:

1.  BopgocHabGykeHue U BOZOOTBeJieHUe Ha 000TaTUTeTbHBIX (habpHKax.

2. Cxemsbl BolocHabkeHUsT 000raTUTe/TbHBIX (habpHK.

3. Uro Takoe BozonposoA? Kakve OCHOBHBIE COOPYKeHUS BXOJAT B COCTaB
BO/IONPOBOAHOM ceTn? Kiaccudukariysi BoJJOTIPOBO/IOB.
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[Tnanupyemble pe3y/ibTaThl 00yueHust

OueHouHbIe CpeJCTBa

1[eXO0B;

- METO/IUKH OTIpe/ie/IeHHsI TTapaMeTpOB
000pyOBaHUs J/1s1 BCTIOMOTaTeIbHBIX
MPOLIeCCOB Ha 000TraTUTeNbHBIX (habprKax

4.  TlpuHUMNMATbHAs CXeMa BOZOCHabKeHHs1 oboraTuTensHON Gabprku. Kakumu
ObIBalOT CxeMbl BoZlocHaOxeHust OdD?
5.  O6opoTtHoe BogocHaOkeHNe oboraTuTenbHbIX (habprk

6.  Ha kakue Hy>x1pl pacxoayeTcs Bojia Ha O®? UTo Takoe cBeXast TeXHUUeCKast
BO/Ia M 000pOTHas Bozia?

7.  VcTOUHUKHU BOJOCHAOXXeHUs U BO/j03a00pHBIE COOPYKEHHS (C PUMepPaMH).
8.  HasHaueHue BOZOHArOpHOM OalllHU B CUCTEMe BO/IOCHAOKEHHUS?
9.  Yro Takoe Hapy>KHasi U BHyTPEHHsIs BOJIONPOBO/HAsL CETh?

10. KoJibLieBble ¥ TyIIMKOBBIE BOAONPOBOAHbIe CeTU. [JOCTOMHCTBA Y HEeJOCTaTK!
CXeMbl, 00/1aCTU UX TTPUMEHEeHHUS.

11. Yro Takoe rujpaBIAYeCKUN YKIOH?

12. Kakas Touka BOJONPOBOJHOU CEeTH Ha3bIBAETCs JUKTYIOILeN?

13. Kakue TpyObI IPUMEHSIIOTCS AJ1s1 BOZIOTIPOBOJHBIX CeTel U Kakue TpeboBaHUs K
HVM I1pe/IbSB/ISAIOT?

14. Yto Ha3bIBaeTCA rHpaBaIuYecKUM TPAHCIIOPTOM? JIOCTOMHCTBA U HeOCTaTKU
I'M/IpaB/IMYeCcKoro TpaHCIopTa.

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

16. CamoTeuHbIi rUAPOTPAHCIOPT: B KAKUX C/Iydasix IPUMEeHSeTCsl, 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 06oraTUTebHBIX (habpUK: Ha3HaUeHKe, COCTaB
COOPY>KeHMH, IKCIITyaTaLusl.

19. Tumel xBocToxpaHuuil. Kakue (akTopbl onpesiessitoT BEIOOP TJIOMIAAKK MO/
XOCTOXpaHW/uLLe?

20. Kakue coopy)keHHsI BXOAST B COCTaB XBOCTOBOI0 xo3siicTBa OP, nx
Ha3HayeHue?

21. Uro Takoe Hacoc? YTo Takoe Harop U rnogava Hacoca? Kakue ripeBpaitjeHus
SHEPruU POUCXO/AT NpU paboTe Hacoca?
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KOMITeTeHLIUU
22. KOHCTPYKLUs 1 IPUHLUI JeliCTBUS 1]eHTpOoOe)KHOT0 Hacoca (YMeTb
3apMCOBBIBATh).
23. I'pyHTOBBIe U MeCKOBbIe HACOCHL. B uem Mx oTimyue oT LeHTPOOeXHBIX HaCOCOoB,
paboTaroIMX Ha YUCTOU BOjie?
24. Kakwue ucxo[iHble aHHbIe HEOOXOJUMBI /IJIs1 pacueTa I'M/[paBJIUUYeCKOro
TpaHcropra?
25. Meroauka pacyera rM/ipaB/JIMueCcKoro TpaHCIopTa.
26. Uro Ha3bIBaeTcsi TpeOyeMbIM CBOOOAHBIM HATllOPOM, M3 Yero OH CK/Ia/IbIBaeTCsi?
27. Kak onpezensieTcsi pacyeTHasi BbICOTa BOJOHATIOPHOM OariHu?
Ymets - pa3pabaTbiBaTh U peairi30BbIBaTh 3azaua:
TIPOEKThI TIPOU3BO/ICTBA T10 TlepepaboTKe Ha dbuibTpoBanue moctymnaet 250 M*/4 CyCrieH3|u C CofiepyKaHreM TBeporo 58%.
MHWHEepaJbHOTO U TEXHOT€HHOT'O ChIPbs Ha T[1noTHOCTE TBepAoii a3kl 4000 Kr/m>. PaccunTtaTh MaTepHasibHbIN OamaHC IpoLecca,
OCHOBe COBPEMEHHOU MeTO/I0/I0TUH ec/i BJIaKHOCTD Keka 10%. TTotepsimu TBepAoro c ¢puibTpaToM rpeHeOpeys.
TPOEeKTUPOBaHUS; OnpeenuTs HeoOX0AUMYIO IIIoLIazL (puIbTpoBaHus, eciu q =200 Kr/m*-u,
- pacCUMThIBaTh IPOU3BOJUTENBHOCTD U
oripejieNiATh TTapamMeTpbl 000pPY0BaHUS /IS
MPOIIeCCOB 00e3BOKUBAHUS,
Tbl/Iey/IaB/IMBaHMsl, BO3yX0CHa0KeHus,
BO/I0CHA0XKeHUs], TU/PaBINIeCKOTr0
TpaHCIopTa
Bnagets - IPUHLUIAMU (POPMUPOBaHUS Ilepeuenn Tem pedepartoB:

reHepabHOro 1/laHa U KOMIIOHOBOUHBIMHU
pelleHUsIMA 000TraTUTe/IbHBIX (abpuK;

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

1. ITpyHLMIIBI TPOEKTUPOBAHUS T'eHepaIbHOrO I1aHa.
2. CocTaB ¥ CTPYKTypa oboraturenbHOMN habpuKu.
3. IIpoeKTHO-KOMITOHOBOYHBIE PelleHNs BCTIOMOraTe/IbHbIX LIeX0B.

IICK-6.5 roToBHOCTBIO IMPpUMEHSATH COBPpEMEHHBIE I/IH(I)OpMaL[I/IOHHbIe TE€XHOJIOTHMH, dBTOMATHU3WPOBdAHHLBIE CUCTEMBI IIPOEKTUPOBAHUA 000raTUTe/IbHBIX

TIPOKM3BO/ICTB

3HaThb

- IPUHLIUIIBI aBTOMAaTH3aLUU

| 3ajauu:
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KOMITeTeHLIU
MPOU3BO/ICTBEHHBIX TIPOLIECCOB; 1. B cycriensun cogepkurcs 35% TBeporo. I110THOCTh TBepoi dasel 3,8 T/M>,
- paboTy U peryaMpoBKy o00py/j0BaHUsI. PaccuuTaTth MIOTHOCTh CYCIIeH3UH, MacCy HaBeCKH i1 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 MyJ/IbIbI
3. B paguanbHelii crycruresns nmoctynaeT 400 M*/4 My JIbIbI C COAePKaHUEM TBEP/OT0
8%. TlnoTHOCTL TBepAoit a3l 3200 kr/m?. CojepskaHye TBepAoro B reckax 55%.
PaccuuTath 00beM C/TMBa M IJIOTHOCTH 1MeCKOB. [ToTepsiMu TBep[0ro TipeHeOpeys.
YmeTb - 33/1aBaTh HeOOXOJUMbIe TTapaMeTpPhbl 3agaum:
TeXHOJIOTMUYeCKOr0 I1poLiecca; 1. B paguanbHblii crycturess noctymnaer 400 M%/4 MyJibIibl C COZePKaHUeM TBEPOro
- paboTaTh B MPOrpaMMHBIX KOMIT/IEKCAX 8%. [TnoTHOCTL TBepAoi dasbl 3200 kr/m®. CofepikaHue TBepOro B reckax 55%.
Autocad u Komnac; PaccuurtaTb 00b€M C/IMBA U MJIOTHOCTH 1TeCKOB. [1oTepsiMu TBep[0r0 TipeHeOpeyb.
- 0b6pabaThIBaTh pe3y/IbTaThl 2. Ha crymenue noctynaet 500 M*/4 my/IbITbl C pa3KKeHneM paBHbIM 3. [IJI0THOCTE
9KCTIEPUMEHTOB U aHA/TU30B pabOThI TBepoi (asel 2800 kr/m>. BeIxo cryijeHHoro npogykra 90%, cojepikaHue TBeporo
(habpukw. B CTyIIeHHOM TIpoAiyKTe 63%. PaccuntaTh 00beM c/iiBa, 065eM BOZBI, YXOSIIEeN C
recKaMy, TVIOTHOCTh CTYILIEHHOTO MPO/YKTa, MacCy B/Ia’KHBIX MECKOB.
3. Ha cryienue rocrymnaeT myJiblia C IJIOTHOCTBIO TBepAoi (asel 3800 Kr/m® B
komuuectBe 150 T/u (cyxas Macca). Pa3xikeHue cycrieHsuu 5. Paccuutats 00beM
BO/IbI, y/la/sieMOU B C/MB; 00eM BO/IbI, YXO/SIIel ¢ IecKaMu, eC/i TUIOTHOCTD
cryuedHoro npoaykra 1900 kr/m®,
Bnapets - OCHOBHOM TEPMHHOJIOTHEeHN KypCa; BapuaHTBI KOHTPO/IbHO# PadoThI o pa3peny «O0e3Bo)KUBaHHe MPO/yKTOB

- HaBbIKAMU PabOThI B TIPOTPAMMHBIX
KOMIL/IeKCaX;

- MeTo/laMH TIPOeKTHPOBaHUS
000py/j0BaHus /I/1s1 BCIIOMOTaTe/TbHBIX
TPOLIeCCOB.

oOoraieHus»

Bapuanr 1

1.  TlepeuuciuTe BU/bI BT U YKa)KUTE TIOPAZOK HACBIIIEHUS BJlarol abCoMOTHO
CyXOro MaTepuana.

2. PackpoiiTe BiusiHKE KPYITHOCTH U (DOPMBI YaCTHL] Ha BJIaroy/iep>KUBAOIL[YIO
CNoCOOHOCTh MPO/IYKTOB 00OTallleHMs.
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[T1aHupyeMble pe3yJbTaThl 00yUYeHus OLleHOYHBIE CPe/ICTBA
KOMITETEHIMU
3. OnwmimTe miporiecc 00e3BOKMBaHUs B OyHKepax. YKa)KuTe 00/1aCTh PUMeHeHUsI
TpoLiecca; Kakasi Bjiara yAassieTcst U3 Matepuaria.
4.  TIpuBeguTe KOHCTPYKLHIO W TIPUHLIAT pabOThI AMCKOBOTO BaKyyM-(UIbTpa.

Hepe‘—II/ICJII/ITe AOCTOMHCTBA U HEAOCTATKU KOHCTPYKINH.

BapuaHr 2

1. JaiiTe XapaKTepUCTUKY aZicopOMpoBaHHOM Byiaru. Ha Kakue BUZBI OHa
ro/ipaszensiercs ?

2. PackpoiiTe BausiHe (PU3NKO-XHMHUYECKOTO COCTOSIHUSI TIOBEPXHOCTH TBEP/OT0
Ha BJIaroy/iep>kKMBaroLLy0 CriocCOOHOCTb TIPO/IYKTOB 00OralljeHusl.

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

4. ITpuBeUTe KOHCTPYKIUIO U TPUHLIUT pabOThI paZiialbHOTO CI'YCTHTEJIS C
L[eHTpaTbHBIM TIPUBO/IOM. [TepeuriciiiTe OCTOMHCTBA U HEIOCTAaTKH KOHCTPYKIIUH.




0) Ilopsajgok mpoBefeHHs NPOMEXYTOUHOH aTTeCTAlUH, MOKa3aTeJld W KPUTEPUH
OLleHUBAHMA:

[TpomeskyTouHasi aTTecTalusi M0 JUCLUIUIMHe «BcriomoraresnbHble TPOLIECChI» BKIHOUAeT
TeopeTU4YecKre BOTIPOCHI, TIO3BOJISFOILME OLIEHUTh YPOBEHb YCBOEHUs 00yUaroI[UMUCs 3HaHHUH, U
NpakTUUecKWe 3aJlaHusi, BBIABIISIIOIIME CTeleHb CHOPMUPOBAHHOCTM YMEHUW U BraJieHui,
MPOBOJUTCA B (hOpMe 3K3aMeHa.

OK3aMeH MO JaHHOW AWCLUIIIMHE TMPOBOJWTCS B YCTHOW ¢opMe T0 3K3aMeHal[MOHHBIM
Ouneram, KaXAblii M3 KOTOPBIX BK/IHOUaeT 2 TEeOPeTHUeCKHMX BOIPOCAa M OJHO MPaKTHUeCKoe
3a/jaHue.

Iloxa3aTenu u KPUTE€PHUH OL[€CHUBAHHUA 3K3dMEHA:

— Ha OIIeHKY «0T/IM4HO» (5 0asiyioB) — 00y4aroIMiiCs eMOHCTPUPYET BBICOKUN YPOBEHBb
copMHUPOBaHHOCTH KOMITETEHIMH, BCECTODOHHee, CHCTeMaTHueckoe U T/yDOKoe 3HaHUe
yueOHOr0 MaTepuasa, CBOOOJHO BBITIO/HSIET TIPAKTUUYECKHWe 3aflaHusi, CBOOOIHO OMepupyeT
3HAHUSIMH, YMEHUSIMH, TIPUMEHSIET UX B CUTYAlUsIX MOBBIIIEHHOW CJI0XKHOCTH.

— Ha OI|eHKYy «xopomo» (4 6amia) — oOydarol[uiicsi AeMOHCTPHUPYeT CPeJHHN YPOBEHb
chOpMHPOBAaHHOCTU KOMIIETEHIIM: OCHOBHbIE 3HAHUS, YMEHUs OCBOEHbI, HO [[OMYCKalTCs
He3HauuTe/bHble OLIMOKM, HETOYHOCTH, 3aTPyJHEHWs I[P aHAJIUTUYeCKUX oOrlepalusx,
repeHoce 3HaHUM U yMeHUM Ha HOBbIe, HeCTaH/APTHbIE CUTYaLIUU.

— Ha OLEHKY «y/OBJIEeTBOPUTEeNbHO» (3 0Oanma) — oOyuvaroImuiAcsS JAeMOHCTPUPYET
MOPOTOBBIM YPOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUI: B XOZe KOHTPOJIbHBIX MEepOIPUSITUMA
JIOTTyCKAIOTCS OLITMOKU, TIPOSIB/IIETCS OTCYTCTBHE OT/AEIbHBIX 3HAHWM, YMEHHWH, HaBBIKOB,
00yuaroIUiCcs MCIbITBIBAET 3HAUMTE/IbHbIE 3aTPy[HEHUs TPH OINepHUpOBaHUM 3HAHUSIMU U
YMeHUSIMU TIPU UX TIepeHOCe Ha HOBbIe CUTYal[UH.

— Ha OLIEHKY «HeYy/|0BJIETBOPUTE/JIBHO» (2 0Oansa) — 00ydJaroluiics 1eMOHCTPUPYeT 3HaHUsI
He Oomee 20% TeOpeTUUYECKOTO MaTepHana, [JOMyCKaeT CYyL|eCTBEHHbIe OILIMOKH, HE MOJKET
M0Ka3aTh UHTeJIJIeKTya/IbHble HaBbIKY PeLleHUs IPOCThIX 3a/ay.

— Ha OIIeHKY «HeyAoB/ieTBOpHTe/bHO» (1 6Gamwn) — obyuaromuiicss He MOXeT IT0Ka3aThb
3HAaHWUS Ha YPOBHE BOCIPOM3BeleHUS] M OOBSCHeHUsT WH(OpMAI[UM, He MOXKET II0Ka3aTh
WHTe/UIeKTYya/IbHble HaBbIKU pellieHusl MPOCThIX 3a/jau.
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