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Pa6ouast mporpamma cocTapiena Ha ocHoe ®I'OC BO mo cremumansroctn 21.05.04
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Jlucr akTyanmsanuu paGodeii mporpaMmel

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

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

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

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

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

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

N

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

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

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

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

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

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




1 Ilest ocBOeHMA JUCLUIIMHBI (MOAYJIAA)

LensiMu oCBOeHUs IUCLIMIUIMHBI «BcrioMoraTesibHbie TIPOLIeCChI» SIB/ISIETCS: pa3BUTHE Y
CTYZleHTOB JINYHOCTHBIX KauecTB, a Takxe (hopMHpOBaHKe MPOQeCcCUOHaNbHbIX KOMIETEHLIUH B
cootBetcTBUM C TpeboBanusmMu PI'OC BO mo crierfuansHocT 21.05.04 T'opHoe zerno.

2 MecTo JucIuiuiMHbI (MO/JyJ/isI) B CTPYKTYpe 00pa3oBaTe/IbHOI NMPOrpamMMbI

HOucturuinHa BcriomoraresibHbIe MPOLIECCHl BXOAUT B BApHUATHBHYH) 4acTh y4eOHOTO
r7laHa oOpa3oBaTebHON MPOrpaMMBl.

Ons  v3ydyeHUs  AWCLUUIUIMHBI ~ HeOOXOAWMBbI  3HaHWS  (YMeHUs, BJa/IeHUs),
copMUpoOBaHHbIE B Pe3y/bTaTe M3ydeHUs JUCIUATIIMH/ TTPAaKTHK:

Xumus

I'eonorus

I'mppomexaHuka

OboraiijeHue T10/Ie3HbIX UCKOITaeMbIX

dusrueckre MeTO/bl U3yUeHHs I0JIe3HbIX UCKOMaeMbIX

3HaHus (yMeHUsi, BlaJieHus1), TIoOlyYeHHble TIPYU U3yUeHWM JaHHOW AWCIMIUIMHBI OyayT
He0OXOIUMBI [I7IsI U3yUeHUsT JUCLIUTITMH/TIPAKTUK:

@/10TalIMOHHBINA MeTO/ 00oraIeH s

[TpoekTrpoBaHHe 00OraTUTENbHBIX (habpHK

[TepepaboTKa 1 UCMOMB30BaHUe TIPOAYKTOB OOOTrallleHust

[ToaroToBKa K 3aIlUTe W 3alljiTa BBIMTYCKHOW KBa/MM(MUKAI[MOHHOW paboThI

[TogroroBka K czjaue U cZiaya rocy1apCTBEHHOI0 3K3aMeHa

[Ipou3sBoACTBeHHAsA — NpeAUIIZIOMHAs MPaKTUKa

3 KommnereHuu o0yuarwmerocsi, GopMupyemMbie B pe3y/ibTaTe 0CBOCHHA

AMCIHUIUIAHBI (MOY/IA) M IJIAaHUpPYeMble pe3y/IbTaThbl 00yUeHHs

B pe3ysibTaTe OCBOEHHUS [AUCLMIUIMHBI (MOAy/s)) «BcroMoraTtebHbie MPOLECCHI»
oOyuaroruics fo/mkeH 00/1afiaTh CeyONUMA KOMITeTEHIIASIMU:

CTpyKTYpHBIii [TnaHupyeMble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMITEeTeHLINU

ITK-4 roTOBHOCTBIO OCYILIeCTB/ISATh TEXHUUECKOe PYKOBO/ICTBO T'OPHBIMU U B3PBIBHBIMU
paboTamu MpH KCIUTyaTal[AOHHOW pa3Be/iKe, 0ObIUe TBepPAbIX MOJIe3HBIX NCKOTIAEMBIX,
CTPOMTEJILCTBE M SKCIUTyaTalliH TI0/I3eMHbIX 00beKTOB, HEIIOCPe[CTBEHHO YITPABJIATh
TIpOIieccaM¥ Ha TIPOM3BO/ICTBEHHBIX 00bEKTaX, B TOM UHCJIe B YCIOBUSIX Upe3BbIUaliHbIX
CUTYaLUM

3HaTh - CTPYKTYPY ¥ B3aUMOCBSI31 KOMILJIEKCOB TI0 ZI00bIYe, TiepepaboTke U
o0oraIieHHIo MOJIe3HBIX MCKOTIaeMbIX U X (PYHKI[MOHAIbHOE Ha3HaUeHUe;
- TeXHOJIOTHUM FOPHBIX U B3PBIBHBIX pPaboT MpU 3KCTITyaTaljMOHHON
pa3Be/ike, 0ObIUE TBEPABIX T0JIE3HBIX NCKOTIAaeMbIX, CTPOUTEIbCTBE U
9KCTITyaTaluy Mo/[3eMHBIX 00bEKTOB

YmeTb - OCYLLeCTB/ISATh TEXHUUECKOEe PYKOBO/ICTBO TOPHBIMU 1 B3PbIBHBIMU
paboTamMu MpH KCIITyaTallAOHHOM pa3BejiKe, A00bIUe TBepP/bIX MOJE3HBIX
HCKOITaeMbIX, CTPOUTE/IbCTBE U IKCIUTyaTal[iH MO/I3eMHBIX 00BEKTOB,

- YIpaB/ISATh TPOLIeCCaMH Ha TIPOU3BO/ICTBEHHBIX 00bEKTaX I0 repepaboTke
T10J1e3HBbIX MUCKOTaeMbIX




Bnagets

- HaBbIKAMU HETIOCPEe/ICTBEHHOTO yIpaB/IeHHUs MPOLeCCaMU TOPHBIX paboT
Ha MPOW3BO/CTBEHHBIX 00BEKTAX;

- OCHOBHBIMU TIPUHLMIIaMU T€XHOJIOTUW 3KCITyaTal[MOHHOW pa3Be/KHy,
00bIuM, TIepepaboTKY TBepABIX M0JIe3HBIX UCKOTIaeMbIX, CTPOUTEbCTBA U
9KCITyaTal|y Mo/[3eMHBIX 00BEKTOB

ITK-19 roToBHOCTBIO K pa3pabOTKe TIPOEKTHbIX MHHOBAL[MOHHBIX PeleHUH 110
9KCIUTyaTallMOHHOU pa3Befike, A00ObIUe, TIepepabOTKe TBEP/BIX M0JIe3HBIX HCKOTIaeMBbIX,
CTPOUTENbCTBY M FKCIUTyaTaLMH M10/[3eMHBIX 00BEKTOB

3HaThb

- COBpeMeHHbIe TTPOI[eCChl 00e3BOKUBaHUS U 00eCITbUTUBAHMUS
MHHEpaTbHBIX POYKTOB 00O0TalleHus],

- TIPOLIECCHI TTbIIey/IaBIMBaHKs Ha 000raTuTeNbHBIX (PadpuKax;

- TIPOLIECCHI TH/IPAB/IMYECKOTO TPAHCIIOPTUPOBAHUS W CKIaZAMPOBaHMUS
OTXOZIOB oOoraIieHus;

- TIPOLIECCHI TIPOU3BO/ICTBEHHOTO 00C/Ty)KUBAHUSI 000raTUTE/TBHBIX (habpUK
(BogocHabykeHMe, BO3[yX0CHa0KeHHe)

YMmeTb

- yMeTb pa3pabaThiBaTh MPOEKTHbIE MHHOBAL[MOHHbBIE PeIeHus TI0
nepepabOTKe TBeP/bIX M0JIe3HBIX UCKOTIAEMBIX, BK/IIOUast
BCIIOMOTraTe/IbHbIe MPOLIeCChI U MPOLeCChl TPOM3BOJCTBEHHOTO
00C/Ty>KUBaHUS: BBIOUPATh U PaCCUUTHIBATh TEXHOJIOTHUYECKHE CXEMBbI
00e3B0KHBaHUsI, 00eC/IbTMBaHUS MUHepa/IbHbIX MPOJYKTOB,
TbIJIey/IaB/IMBaHKsI Ha 000TaTUTeTBbHBIX (DabpHKax, CXeMbl BOJOCHA0XKEeHUS
Ha oboratuTesbHBIX (habprKax, CXeMbl TUPaBIMUECKOTO
TPaHCTIOPTUPOBAHUS XBOCTOB 00OTalIl|eH!sT U ITapaMeTphbl XBOCTOXPAHUJIUII]

Bnagnets

- BJIaJieTb HaBbIKaMHU pa3pabOTKH MPOEKTHBIX MHHOBALIMOHHBIX PelleHui
110 1epepaboTKe TBepAbIX MOIe3HBIX HCKOMIaeMbIX, BK/TFOUast
BCTIOMOTaTe/IbHbIe MTPOLIeCChl U TPOLIeCCHI TPOU3BOACTBEHHOTO
00CTyKUBaHUS;

- OCHOBHBIMU METOAMKAMH KCTIePUMEHTAIbHOTO OTIpeZie/IeH s pa3/InuHbIX
TIapaMeTpoB IPOLIeCCOB 00e3BOKUBAHWS, ITbIIey/IaB/IMBaHMS,
BO/I0CHA0XKeHHUsI, THPAB/INUECKOT0 TPAHCTIOPTA, HaBbIKaMK 00paboTKu
TIO/TyYeHHBIX 3KCIIePUMEHTAJBHBIX JAaHHbBIX

- OCHOBHBIMHU METOZMKAaMH pa3paboTKU MPOEKTHBIX PeIIeHUH OTAeeH i
00e3B0O)KMBaHUSA Ha 000raTUTE/NbHBIX (habpHKax

[1CK-6.3 criocobHOCTHIO BEIOMpATh M paCCUMTHIBATH OCHOBHBIE TEXHOJIOTMUYECKHE TTapaMeTphbl
3(h(heKTHBHOTO U SKOIOTHUeCcKH 6e30macHOro Mpor3BO/CTBa paboT 1o repepaboTke 1
oborarteH10 MUHEePaIbHOTO ChIPbsi HA OCHOBE 3HAHMI MTPUHIIUIIOB MTPOEKTHPOBAHUS
TeXHOJIOTUUECKUX CXeM 000raTUTeIbHOT0 TIPOM3BO/ICTBA U BEIOOpA OCHOBHOTO U
BCIIOMOTaTe/IbHOT0 000raTUTe/IbHOT0 000pY/10BaHMS

3HaTL

- OCHOBHbIE TEXHOJIOTMUYECKHE TTapaMeTphbl 3Pp(HeKTUBHOTO 1 IKOJIOTUUECKU
6e30macHOro MPOM3BO/ICTBA paboT 10 epepaboTKe U 0OOTaIeH O
MUHEPA/IbHOTO ChIPbS;

- TIPUHLUIIBI IeHCTBUSI, YCTPOWCTBO M TEXHUUECKHE XapaKTePUCTHKH
arraparoB /ijist 00e3B0O’KUBAHKsT MUHEPA/IbHBIX TIPOZYKTOB,
TIbI/Iey/IaB/TUBAHKS U JIJIS1 TIPOIeCCOB TIPOM3BO/ICTBEHHOI0 00C/ Ty KUBaHMUS




YMeThb - PaCCUMTHIBATb OCHOBHBIE MTAPAMETPbI TEXHOIOTUU M 000TaTUTETbHOTO
000py/I0BaHMS; aHA/TU3UPOBATh YCTOMUMBOCTb TEXHOJIOTMUECKOTO
MpoIiecca ¥ KaueCTBO BbIITyCKAeMOU MPOAYKIIUY;

- BLIOMPATh M pacCUMTHIBaTh He0OX0AMMOe 060pyI0BaHUS ISt
00€3B0O>KMBaHUSI MUHEPA/bHBIX TIPO/IYKTOB, TIbIIeY/I1aB/IMBAHUS, TSI
TMIPOLIECCOB MPOU3BO/[CTBEHHOTO 00C/Ty>KUBaHUS

Bnagets - MeTO/IaM{ pacuéTa KaueCTBeHHO-KOJMUeCTBEHHOM U BOHO-IIL/IaMOBOM
cxeM;

- MeTo/laMi 060CHOBAHUSI OCHOBHBIX ITApaMeTPOB M METOIMKAMU pacyeTa
TEXHOJIOTHUECKOT0 000py/I0BaHUs /IJ1si BCTIOMOTaTe/TbHbIX TIPOIIeCCOB

[1CK-6.4 criocobHOCTBIO pa3pabaThiBaTh U Peaju30BLIBATh MPOEKTHI TIPOM3BOZCTBA ITPH
repepaboTKe MUHEPa/IbHOT'O U TEXHOTE€HHOT'O ChIPhsi HA OCHOBE COBPEMEHHOM MEeTOZ0/I0TUH
TPOEKTUPOBaHUS, PACCUMUTBIBATh IIPOU3BOAUTE/ILHOCTD U OMpee/IsiTh IlapaMeTpbl
obopyoBaHust o0oratuTeTbHBIX (habpHK, OPMHUPOBAThH TeHepabHbIN M7IaH U KOMITIOHOBOYHBIE
peliieHHs1 000raTUTe/NbHBIX (habpHK

3Hatb - COBpeMeHHbIe TTPOEeKTHI T10 TiepepaboTKe MUHepa/IbHOT0 U TEXHOT€HHOT'0
CBhIPbSI U METOZ0JIOTUIO UX MPOEKTUPOBAaHUS;

- METOJMKH pacueTa MpOU3BOIUTE/ILHOCTH 000TraTuTeIbHOM (habpuku 1
OT/leJIbHBIX ee 1IeXO0B;

- METOJVKH OTIpeZie/ieHUst TapaMeTpoB 000pyI0BaHUS 15t
BCIIOMOTaTe/IbHBIX MPOLECCOB Ha 000TaTUTeIbHBIX (habpHKax

YMeThb - pa3pabaThIBaTh U pean30BbIBaTh MIPOEKThI TIPOU3BO/ICTRA T10
riepepaboTKe MUHEPAIBHOTO U TEXHOT€HHOTO ChIPhSi HA OCHOBE
COBPEMEHHOW MeTO/I0/IOTUH MPOeKTUPOBAHNS;

- PaCCUMTHIBATh MPOM3BOIUTENLHOCTD M OTIPE/IEJISITh TIapaMETPhI
00opy/j0BaHus /17151 TIPOLIECCOB 00€3BOKUBaHMS, TTbI/Iey/IaB/TUBaHM,
BO3[yXOCHa0XKeHMs1, BOJJOCHA0KeHUsI, TH/[PAaBINUECKOTO TPAHCIIOpTa

Bnagets - IpYHLMIIAMUA (POPMHUPOBaHKS TeHepPaIbHOTO TIaHa ¥ KOMIIOHOBOYHBIMU
pelleHusIMA 000TaTUTe/TbHBIX (abpuK;

- OCHOBaMH COBPEMEHHBIX MeTO/IOB TIPOEKTUPOBAHUS 000raTUTeTbHBIX
habpuk

[ICK-6.5 roTOBHOCTBIO MPUMEHSITh COBpeMeHHble HH(OPMal[MOHHbIe TeXHOJIOTUH,
aBTOMAaTH3UPOBaHHbIE CUCTEMbI TIPOEKTUPOBaHMsI 000TaTUTe/IbHBIX TTPOU3BO/ICTB

3HaTh - TIPUHIUITBI aBTOMATH3ALMH TTPOU3BO/ICTBEHHBIX TIPOLIECCOB;
- paboTy U peryavpoBKy 000py/j0BaHUsI.

YMeThb - 3a/1aBaTh HEOOXOJUMbIe TTapaMeTPbl TEXHOIOTHUECKOT'0 MPOLIecca;
- paboTats B mporpaMMHbIX Komruiekcax Autocad u Kommac;
- 0OpabaTtbIBaTh pe3y/IbTaThl SKCTIEPUMEHTOB M aHAIM30B paboThI (habpUKH.

Bnagets - OCHOBHOM TEPMHHOJIOTHEHN KypCa;

- HaBBIKaMU PabOTHI B TPOTPaMMHBIX KOMII/IEKCAX;

- MeTOZlJaMU TIPOeKTUPOBaHKsI 000PY/I0BaHUsI [I/Isl BCTIOMOTaTe/IbHbIX
MIPOLIECCOB.




4. CTpyKTypa, 00B€M U Ccojep)KaHHe JUCHUILUTMHBI (MOAYJIs)
OO01iast TPYJOEMKOCTb JUCIMITIMHBI COCTaBJIsIeT 5 3aueTHbIX eauHul] 180 akan. Yacos, B ToM

qucrie:

— KOHTaKTHas pabota — 12,9 akaz. Yacos:
— aygutopHas — 10 akaz. Yacos;

— BHeayuTOpHasa — 2,9 akaz. Yacos

— camocTosiTesibHasA pabora — 158,4 akaz. Yacos;
— MOJArOTOBKA K 3K3ameHy — 8,7 akaz. Yaca

CDopMa daTTeCTalli — 5K3aMeH

AynuTopHas 8 ©
KOHTaKTHasi paboTa E z ®opma TeKyILero
=
o Bu, KOHTPOJIA
Pa3zen/ Tema g | (B axas Hacax) = A . p Koz
> 3 © | camocTosiTennbHOM | ycrieBaeMOCTH U
UCIUTITAHBI m E o . | KomMIeTeHIUK
g5 paboThI TIPOMEXKYTOUHOM
JIa6. |IIpakt.| £ 3
Jlek. Z's aTTecTalyu
3aH. 3aH. | U &~
1. Pasgen 1. «OGe3BoxuBaHUe
MIPO/IYKTOB 00OTalleHus»
5
1.1 1.1. Tema «3HaueHue CamocTosiTesnibHOe
BOOBl U BO3AyXa B n3yueHue yueOHOM .
A Ay Y yHeo YcTHBIM OMIpOC.
TeXHOJIOTUYeCKUX Y Hay4YHOU 3aupia
mporjeccax oboraijeHus, B JIUTepaTypbl.
OE ueCTBJ‘IEHI/II/I e PEI_E)JQH}II/IPE nagoparopueix | [1K-4, TIK-19,
T Z}Ilucno Ta  MaTepuaoB 1 10 OMalIlIHUX 3a/1a4 pabor. TICK-6.3,
P P P o A A ITposepka TICK-6.4
obecrieueHre KOMGOPTHOH To TeMe eLLIeHMSE
cpefpl [ TPYASIIUAXCS. «IToka3zarenu P
JIOMAlIIHUX 3afad
Knaccuduxkauysi Bcriomora- BJIar0CO/iePrKaHus
TEJTbHBIX TPOLIECCOB» ».
CamocrosiTensHOe
r3yueHue yueOHOM .
Y YHE YCTHBIM 0ompoc.
Y Hay4YHOU
1.2 1.2 Tema JIATepaTyphl 3auura
Baroy epiuBaioas Pewenne nagoparopubix | [TK-4, TIK-19,
cnoco6};focpr B 10 OMAIITHUX 3371y paGor. TICK-6.3,
A A IIpoBepka [ICK-6.4
MaTepuaaoB» T10 TeMe
pelLIeH!s
«ITokazarenu
JIOMallIHUX 3a7ia4
BJIArOCO/IePIKAHHUS
».
CamocTosTeNIbHOE
n3ydeHre yueOHOM VerHbi OMDOC
Y Hay4HOU poc. TIK-4, TIK-19,
1.3 1.3. Tema 3aiuTa
«JlpeHpoBaHUe» 10 /IATEPATYDPBL. 71abopaTopHBIX TCK-6.3,
DEHHP TogroToBKa Dy TICK-6.4
s1abopaTopHOMY P )
3aHATHIO.
1.4 1.4. Tema «CryuieHue» %11 10 | CamocrosTensHOe [ YCTHBIM ompoc.
r3yueHue yueOHOM 3amura
Y Hay4HOU J1abopaTopHBIX
JIUTEpaTypBhI. pabor.
ITogroroBka
Js1aboparopHOMy
3aHSATHIO.




CamocrosTensHoe
r3yueHue yueOHOM

YcTHBIN OMpoc.

Y Hay4HOU
1.5 1.5. Tema y 3aumra
1 10 JITepaTyphl.
«DUIbTPOBaHUE» 71abopaTopHBIX
IToproroBka
pabor.
s1abopaTopHOMY
3aHATHIO.
CamocTrosiTesnibHOe
n3ydeHue yueOGHOMH .
y yHen YcTHBIN 0OMpOoC.
Y Hay4yHOH Sawita
1.6 1.6. Tema «Cymika» 10 JIUTEpaTypBl. -
71abopaTopHBIX
[ToproroBka
pabor.
y1abopaTopHOMY
3aHATHIO.
IToaroroska K BeicTyninenne Ha
CeMHHAapCKOM CeMHUHApCKOM
1.7 1.7, Tema pCroMy P
3aHaTho Ne 1. 3aHATHU Nel.
«TexHonornueckre Cxemsl 10
IToaroroBka K BelnosiHeHne
00e3BOKUBAHUS» N o
KOHTPOJIbHOM KOHTPOJIbHOM
paborte. paboTEL.
Wroro no pasgeny 2/21N 70
2. Pazpen 2. «ObecnblnMBaHUe
Y TIblIey/laB/IMBaHUe»
CamocTosiTesnibHOe o
n3yJeHve yueOHOMH YCTHEIH OMpoC,
Y > 3aumTa TK-4, TIK-19,
2.1 2.1. Tema Y HAay4YHOU
J1ab0paTOPHBIX I1CK-6.3,
«Ob6ecrnblMBaHue 14 JINTepaTypkl.
MPOJIYKTOB 0OO0TalleHus» IMoaroroBka K pacor. TCK-6.4,
poay a A Pemenne [ICK-6.5
yabopaTopHOMY
JOMalIHUX 3a7au.
3aHATHIO.
CamocrosiTennsHOe VerHbii Onboc
22 22. Tema «Obume u3yueHHe yueOHOM 3a I/ITap ’
CBe/leHUsI 0 Y Hay4HOU -
71abopaTopHEBIX
Tbl1ey/1aB/IMBaHuA Ha 1 12 JIATepaTyphl. a6oT
0b0oraTUTeIbHBIX IMToaroToBKa K P )
Pemenne
habpukax» sabopaTopHOMY
JOMaIITHUX 3a/iau.
3aHATHIO.
IToaroroska K BeicTyriieHne Ha
2.3 2.3. Tema «MeToabl A y
1 12 CeMHHapCKOMy CeMHHapCKOM
TIbl/Iey1aBAMBaHUS»
3aHATho Ne 2. 3aHaTANA Ne2.
Wroro no pa3geny 2 38
3. Pazgen 3. «BopoBo3pymiHoe
X03HCTBO 060raTUTe/TbHBIX
d)aﬁpI/IK»
CamocrosiTesnibHOe
n3yyeHHue yueOHOU .
y y o Yerneiit onpoc. | [TK-4, TIK-19,
3.1 3.1. Tema «Obmme Y Hay4HOH
3awura TICK-6.3,
BOTIPOChI  BOZAOCHAOKEeHMs 10 JIATepaTyphl.
oboratuTesbHBIX (abpuk» INogroroska K nlaboparopHbix TCK-6.4,
pabor. TCK-6.5
s1abopaTropHOMy
3aHATHIO.
Pemenne
OMallIHUX 3a/la4y IIpoBepka
3.2 3.2. Tema «Hacocbl u A A POBEP
1 10 | no reme «Pacuer pelleHus

HaCOCHbIe CTaHIUKN»

BO/IOTIPOBO/THOM
CeTn».

JOMAIITHUX 3a7iau.




3.3 3.3. Tema «OO6iue

CamocrosiTeIbHOE
r3yueHue yueOHOM
Y Hay4yHOM

YcTHBIN OMpoc.

BOIIPOCHI 3aiuTa
10 JINTepaTyphbl.
BO3/[yXOCHab>KeHUs 71abopaTopHBIX
[TogroroBka K
oboratuTesibHbIX (HabpUK» pabor.
s1abopaTopHOMY
3aHATHIO.
Wroro no pa3geny 1 30
4, Pasgen 4. «XBOCTOBOe
X035 CTBO 06oraTUTeIbHBIX
(habpuk»
CamocTosiTesIbHOe
r3yueHue yueOHOM
Y Hay4yHOU
I%IS,LTUE“E:};EZI;( YcrHblM ompoc.
3aiuTa
s1aboparopHOMy
41 4.1. Tema «O6ume 3aHATHIO. nagoparopuix | TK-4, TICK-
CBeJleHHsl O KaHa/u3al[un» 10,4 Pemenue pator. 6.3, TICK-6.4,
JIOMALLHIX 33124 ITpoBepka [ICK-6.5
o teme «Pacuer PEIHEHIT
JIOMAlIIHUX 3afad
XBOCTOBOI'O
X03sCTBa
oboraTtuTe/LHOH
(babpuku».
[TogroroBka K
y1abopaTopHOMY
3aHATHIO.
Pewenue o
YCTHBIM onpoc.
JIOMalIIHKX 3a/iau 3amTa
4.2 4.2. Tema no teme «Pacuer nabo ]:110 HBIX
«'vapaBIMuecKuii 1 10 | rMApaBmayecKoro [; 60 Tp
TPaHCIOPT TIPOJIYKTOB TPaHCIIOpTa». HPOBE .Ka
oborareHus» IMToaroToBKa K EUJEHP;IH
9K3aMeHy: P
.| momammnux 3azmau
n3ydeHue yueOHOMH
JIUTEepaTyphl,
KOHCIIEKTOB
JIEKLUH.
Wroro no pa3geny 1 20,4
Wroro 3a cemectp 6/21 158,4 3K3aMeH
MK-4,ITK-
19,IICK-
WTtoro no gucUUIIIMHE 621 158,4 3K3aMeH 6.3.TICK-

6.4,IICK-6.5




5 O0pa3oBare/ibHbIE TEXHO/IOTHH

B mpomecce mpenosaBaHus — JUCLMIUIMHBI  «BcrioMoraresnbHble  TIPOLIECCHI»
TIPUMEHSIIOTCS TPAJULIMOHHAsT ¥ MHTePAKTUBHAsi TEXHOJIOTHH.

YcBoeHre [UCLMIUIMHBI JOCTUTAETCs B XOZe ayJWTOPHBIX 3aHSATUN U BBIOTHEHUS
CTyZIeHTaMU pa3/IMYHbIX BUJOB CAMOCTOSITeJIbHOW paboThl. JIeKIUM TMpOXOAST KakK B
TPAZMLIMOHHOW QopMe «IeKIus-uHbopMaIusi», Tak U B (opMe «IeKIUsA-IUCKYCCUs» |
«CeMMHAap-JUCKYCCHsi» C 1[eJIbl0 KOJUIeKTUBHOTO OOCY)K/IeHUsi BOMpoca, rpobsieMbl (3apaHee
BbIHECEHHBIX TIpero/jaBaTtesieM Ha OOCyXJeHWe) W MEXIPYIIOBOro [uanora. «JIekus-
JUCKYCCHs» TaK MPOXOAUT B (popMe HayuHO-TIPAKTUUYEeCKOTO 3aHSTHsI C 3apaHee TOCTaB/IeHHOMN
npobieMaTHKOW U CHUCTEMOHN JOK/IaZioB CTYAEHTOB [JIUTENbHOCTBIO 5-10 MHMHYT, a B KOHLe
NeKLUM  TIperiofiaBatesib  MOABOAUT WTOTHM CaMOCTOSITE/IbHOW paboThl U BBICTYIUIEHHUM
CTY[IeHTOB, /IOTIOJIHSIeT WM YTOYHSIeT TIPeACTaB/eHHYI0 uWH(opMalyio u ¢GOpMyTHUpyeT
OCHOBHbIE BBIBOJBI.

[lpy mpoBeJeHMM JEKUMOHHBIX 3aHATHA WCIOMB3YIOTCS: MeToJ, KOHTEKCTHOTO
oOyueHusi, KOTODBIH TIO3BOJIsIET YCBOWUTh MaTepua/ I1yTeM BbISIBJIEHUSI CBsi3ell MeXay
KOHKDETHbIM 3HAaHHEM W ero TpHUMeHeHHeM, MeTO[, MEeXIUCLUIUIMHAPHOTO OO0yueHUs [Jis
WCTIOIb30BaHUsT 3HAHUM M3 pasHbIX 00siacTeld, MX TPYNIMPOBKUA W KOHLIEHTPAL[MM B KOHTEKCTe
KOHKDETHOM pellaeMOM 3afiau, yueOHasi JUCKyCCHsl KaK MeTO/] MIHTEePaKTUBHOTO 00yJYeHHs 0
O0OCY)X/IeHUI0 UWTOTOB  BBLITIOJIHEHUSI PACUeTHBIX 3aJldaHUd W aHa/lM3y KOHKPEeTHBIX
MIPOU3BO/ICTBEHHBIX CUTYaLAH.

JIeKLIMOHHBIN MaTepuas yriay0/isieTcsi TP CaMOCTOSITe/IbHOM M3yYeHWH MaTepuasa 1o
TeMaM Kypca, 3aKpeIuisieTcsl TPy PellleHnH I0OMalllHUX 3a/lad U MPU TOATOTOBKe BBICTYIUIEHUN
Ha CeMUHApCKUX 3aHATHSIX, TJe pa30uparoTcs KOHKPeTHble TPOeKTHO-KOMITIOHOBOYHBIE
pelleHUsi HAa TIpUMepe [JeMCTBYIOIIWX TIPeANpPUSTAN, TIPM BBIIOJHEHWM U 3alluTe
nabopaTopHbIX paboT. VICIosb3yroTcs WUIOCTPAaTHUBHBIE BHUAeoMarepuasbl (BUe0(UIbMBI,
¢dortorpaduy, ay/juo3anucy, KOMIIbIOTEPHBIe Tpe3eHTaLln).

B KkauecTBe OLIEHOYHBIX CpEeACTB Ha TMPOTSDKEHUM HW3yUeHUsl JUCLUTUIMHBI
WCTIO/IB3YIOTCS: YCTHBIM OMPOC, TeCTHPOBaHWe, BBHICTYIUIEHHME HAa CEMHUHAPCKUX 3aHSTHSX,
TIpOBepKa pellleHus JoMalllHUX 3a/ay.

JIeKLMOHHBIM MaTepuan 3akKpervisieTcss B Xoge JabopaTopHbIX paboT, Ha KOTOPBIX
BBITOJIHSIFOTCSL  TPYMINOBble W/IM WHAWBUJYyalbHble 3aZlaHWsi 10 TIPONIEHHOW TeMe.
JIabopaTopHBIN NPAaKTUKYM BBITIONHSETCS C Iie/Ibl0 MPUOOpeTeHrs] IPaKTUYeCKUX HaBBIKOB T10
M3yUeHUI0 TpoLeccoB 00e3BOXKMBAHUSI M YCTAHOBJIEHUIO BJIMSIHUSI OCHOBHBIX TlapamMeTpOB Ha
ToKasaTtenn 00e3BOKMBaHUS, pPeryavpoBKe obopyjoBanus. [Ipu mpoBeseHnM 1ab0paTOPHBIX
paboT CTyJeHThl [AO/DKHBI HayuuTbcsi paboraTh Ha JiabopaTopHOM 000py/JOBaHWH, yMeTh
MPaBW/ILHO OPraHU30BBIBaTh JKCIIEPUMEHT, SICHO M TOYHO OMMCHIBAaTh NPOBE/I€HHBbIE OIIbITHI.
Ilpu mipoBefieHNU J/1aOOPATOPHBIX 3aHSATUM HCTIONb3YeTCsl MeTO[, KOHTeKCTHOro o0ydeHwus,
KOTOpBIM TI03BOJISIET YCBOWTH MaTepuan IIyTeM BBISBJIEHUS] CBs3ell MeX[y KOHKDEeTHBIM
3HaHWeM U ero MpUMeHeHHeM.

CamocrosTesnibHasg paboTa CTY/€HTOB CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITeTbHOMN
ripopaboTKe TeM, B TpOLiecce BbIMOJHEHUs WHAWBHYalbHBIX JOMAIIHUX 3a/laHui, B Tpoliecce
BBITIOJTHEHUS] KypCOBOM pabOThl W TP TIOATOTOBKE K TPOMEXYTOUHOW AaTTeCTaliu.
Pe3ynbTaThl yCBOEHUS! MaTepurasa IpoBepstoTcs B (hopMe K3aMeHa.

6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaro XS
IIpexncraBiieHO B Npuio)keHuu 1.

7 O1jeHOUYHbBbIe Cpe/CTBA /JIsl MPOBeJeHNsI MPOMEe)XYTOUHOM aTTeCcTaluu
[IpencTaBrieHbl B IPUIOXKEHUH 2.



8 YueOHO-MeTofuueCcKOe U MH(OPMAIHOHHOE 00ecreueHUEe JUCHUIUTHHBI (MOY/1A)

a) OcHoBHas /UTeparypa:

1. ABgoxuH, B. M. OcHoBbl oborairieHusi TOJe3HbIX HCKOTaeMbiX : yueOHUK : B 2
Tomax / B. M. ABioxuH. — 4-e usj., crep. — Mocksa : ['opHag kHura, 2018 — Tom 1 :
O6orarturenbHbie mpoiiecckl — 2018. — 420 c. —Pexkum foctymna :

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

2. TopnoBa, O. E. OG6Ge3BoxxuBaHMe TIPOJYKTOB oboraiieHuss u 00OOpPOTHOe
BoJl0CHaO)KeHHe oboraTuTensHBIX (abpuk : yuebHoe mocobue / O. E. 'opnoBa, H. H. OpexoBa
; MI'TY. — Marnautoropck : MI'TY, 2017. — 1 snektpoH. OnTt. [Juck (CD-ROM). — 3arn. C
TUTY/JL. OKpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3298.pdf&show=dcatalogues/1/1137687/3298.pdf&view=true (mata oOpairieHust:
04.10.2019). — MakpooObekT. — TekcT : 3/eKTpoHHbIN. — CBefieHHst JOCTYIHbI Takke Ha CD-
ROM.

B) JononHuTeNbHasA AUTEpaTypa:

1. Abpamos, A.A. TexHosorust iepepabOTKK U OOOTaIlleHUs Y/ [IBETHBIX MeTaslIOB:
YuebHoe mocobue B 2 kH. T.3. Knura 1. Pymonoaroroeka u Cu, Cu-Py, Cu-Fe, Mo, Cu-
Mo,Cu-Zn pyabl [SnekTpoHHbIH 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. BcromorartesnbHble mpoliecchl oboraijeHus. KOHCIEKT JeKIuid
[DnekTpoHHbIM pecypc]. — [Honeuk, [JonHTY, 2008. — 92 c.— Pexum pgocryna:
http://www.twirpx.com/file/455160/

3. T'opnoBa O.E., OpexoBa H.H BcriomoraTesibHbIe Tpoiiecchl 000TalljeHus: MoIe3HbIX
UcKoraeMbix: yueb. mocobue. MarHutoropck: M3a-Bo MarHuUTOropcK. TOC. T€XH. YH-Ta WM.
I'.1. HocoBa, 2016.- 219 c.

4. Ha3sumko, E.M. KoHcnekr nekuuii 1no Kypcy OO6e3BoxkuBaHHe TMPOAYKTOB
oboratjenust [Inekrponnbiii pecypc]. I JouHTY, Honerk — 2008. — 106 c. — Pexxum gocTyta:
http://www.twirpx.com/file/647547/

5. UysiHoB, I'.I'. XBOCTOXpaHU/IMII[A U OUKCTKA CTOUYHBIX BOZ [TekcT]: yuebHOe rmocobue
nuist By30B.-ExkatepunOypr: U3a-so YITY, 2005.-231 c.0 ISBN 5-8019-0084-5.

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

7. Pynmenko, K.I'. O6ecribiiiBaHWe W TibIJIey/iaB/MBaHWe TMPU 00paboTKe T0/ie3HbIX
rckornaembix [Tekct] / K.I'. Pygenko, A.B. KaambikoB.— M.: Heapa, 1987. — 263 c.

8. Batanoros, A.M. BogoBo3ayiiHoe x03siicTBO oboratutenbHbIX (abpuk [Tekcr]:
yuebHOe mocobue /151 By3oB. — M.: Henpa, 1984.- 295 c.

9. Tlepuomnueckue u3ganus: “OboraineHue pyxa”, pedepaTuBHBI >KypHan “I'opHoe
nenno”, “I'opHbli XypHan”, “I'opHbIi KypHas1. M3BecTust BRICIIMX yueOHBIX 3aBefieHni”.

B) MeToanueckne ykasaHus:

TopnoBa O.E. MeToguueckre yKa3aHusl K jabopaTOpHbIM paboTaM TIO AUCIUIUTHHE
«BcromMoraTenibHbIe TIpoLiecchl» s obyuaroiuxcs 1o creruanbHoctd 130405.65 Bcex dopm
00yuenus.- Maruutoropck: M3a-Bo Marauroropck. roc. Tex. yH-ta uMm. I'.J1. HocoBa, 2015.-
30 c.

I') IlporpamMmHoe ob6ecnieueHue u VIHTepHeT-peCypChl:


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

IlporpammMHoOe o0ecrieueHne

HavmeHoBaHue -
o Ne gorosopa CpoOK JeHCTBUS JTULEH3UN

MS Windows 7
Professional(gis  |/[J-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007 |, 135 o1 17.09.2007 Geccpouro
Professional
77ip cB00OOHO pacrpocTrpansemoe ITO 06eccpoyHo

IIpodeccuoHanbHbIe 0a3bl JAHHBIX U MH()OPMAIMOHHbIE CTIPABOYHbIE CHCTEMBI
HasBaHue Kypca Cchlika

[MouckoBass cucrema Axkagemusi Google (Google
Scholar)
HarmonanbHast rH(bOpPMalIMOHHO-aHa/TUTHYeCcKast URL:
cucreMa — Poccuiickuii MHEKC HayuyHOTO [IUTHPOBaHUS https://elibrary ru/broject risc.as
(PUHIT) . — :
WudopMaiioHHas cucreMa - EuHOe OKHO [AOCTyra K
UH(pOPMaLIMOHHLIM pecypcam
OnektpoHHas 6a3a mepuoguueckux usgaHui East View
Information Services, OO0 «VIBUC»

9 MarepHa/IbHO-TeXHHYeCKoe ofecreueHHe JUCLUIUIMHBI (MOAYJIs)

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

URL: http://window.edu.ru/

https://dlib.eastview.com/

MarepuanbHO-TeXHHUECKoe obecrieueHre JUCLUIUTMHBI BKIIOYaeT:

MarepuanbHO-TeXHHUECKOoe obecrieueHre JUCLUIUTMHBI BKIIOYaeT:

JlekijuoHHass aygutopuss — MynbTUMe[uiiHble CpeZCTBa XpaHeHWs, TMepefaud U
npe/cTaB/eHus UH(opMaLuu

JlabopaTtopusi BcriomoraresbHbIX rporeccoB (ayZ. 10): 1. JlabopaTtopHasi ycTaHOBKA /iJist
M3yuyeHUs] KUHETHKM CryujeHusi. 2. JlaboparopHasi BakKyyM-(WIbTPOBa/JbHasi yCTAaHOBKA C
MOBOPDOTHOM  BOpOHKOW. 3. JlaboparopHasi BakyyMm-(uIbTpOBajbHas yCTaHOBKAa  [ijis
oripeziesieHusi KOHCTaHT (unbTpoBanusi. 4. JlaboparopHasi ycraHoBKa OapabaHHOTO BaKyyM-
¢unbTpa. 5. Beckl TexHMUeCKHe.

KommnbroTepHbiii knacc : IlepcoHanbHble KommbroTepel ¢ naketom MS Office, ¢
BbIXO/JOM B VHTEepHeT M C J[OCTYIIOM B 3JeKTPOHHYIO HWH(OpPMAalMOHHO-00pa3oBaTebHY0
Cpefly YHUBepCUTeTa

AynuTtopur [/l CaMOCTOSITe/IbHOM paboThl: KOMIbIOTePHbIE KJ/IaCChl; UMTasbHbIE 3albl
6ubsmoTeku: IlepcoHanbHble KoMIbIOTEPHI ¢ rmaketom MS Office, Beixomom B VHTepHeT u C
JIOCTYTIOM B 3JIeKTPOHHYIO UH(OpPMaIMOHHO-00pa30oBaTe/IbHYI0 Cpe/ly YHHBepCUTeTa

[Tomemjenne 71 XpaHeHUss W TPOGHWIAKTUYECKOTO OOCTy)XKMBaHHWS —y4ueOHOTO
obopyzmoBanusi: Creniakd A8 XpaHeHHs yueOHO-HAr/SiAHBIX —TIocOOMii U yueOHO-
MeTO/JMYeCKOH IOKyMeHTalHH.


https://dlib.eastview.com/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

IIpunoxenue 1
6. YueOHO-MeToAUecKHe oOecrieueHHe CaMOCTOATeTbHON PabdoThI CTY/IeHTOB

Mo aucuunivHe «BcroMoraTe/ibHbIe TIPOLIeCCh» TPelyCMOTpeHa ayJUTOpHasi U
BHeay/JIUTOPHasi CAMOCTOsITe/TbHast paboTa 00yUaroIuXCsl.

BHeayuTopHasi caMoCTosITe/IbHasi paboTa CTYZIEHTOB OCYIIIeCTBIISIETCS B BH/IE TTOJJTOTOBKH K
71abopaTOPHBLIM, KOHTPOJIBHBIM pab0oTaM, CEMUHAPCKUM 3aHSITUSIM, TIPH PEIIIEHUH JOMAIITHUX
3a71ay.

Buzpl caMmocTosiTenibHOM paboThl (00BEM UaCOB, OTBOJUMBIX HAa CAMOCTOSITE/TbHYIO paboTy 110
yueOHOMY T1aHy — 54,5 4acoB):

1. CamocTosiTeNTbHOE M3yUueHHe yueOHOU TUTepaTyphl — 16,5 yacosB
2. TloaroroBka K 1abopaTOpHBIM 3aHITHSM — 10 yacos

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

5. PellleHure JOMaITHUX 3a7ja4u — 16 yacoB

Ilepeueb mem 0151 N0020MOBKU K ceMuHapckomy 3ansimuio Nel «TexHos102uuecKue cxembl
00e360J1cu8aHus»:

1. Cxembl 06€3BOKHMBaHHS MTPOJYKTOB 000ralljeHHst HA MarHUTOO00raTUTebHBIX
dabpukax.
CxeMbl 00e3B0O’KUBAHHSI TIPOAYKTOB oboraitieHusi Ha rpaBUTallMOHHBIX Gabprkax
Cxembl 00e3BOXKHMBaHUs TIPOAYKTOB oborarieHust Ha yIoTarMOHHBIX (habprKax
KomnioHoBKa 060py/j0BaHus1 06€3BOKHUBAIOLIMX YCTAHOBOK.
Cry1ijeHre 1 CKIapOBaHKe CTYIIIeHHBIX XBOCTOB.

W

ITepeueHb mem 0151 N0020MOBKU K ceMUHAPCKOMY 3aHsimuio Ne2 «OfGecnbLiueaHue u
nbliey/n1aeau8aHue Ha 06ozamumenbHbIX (pabpukax»:
1. KoHcTpykimu obGecrbliMBaTe ei.
Ob6ecnbiiBaHre acOECTOBBIX KOHL[EHTPATOB KakK MeTO/] TIOBBIIIeHHUsS UX KauecTBa.
KoHCTpyKUMYM LIMKIOHOB ¥ OaTapeiHbIX LIMKIOHOB [I7Is TIbLIEY/IaB/TUBAHUS.
KOHCTPYKLIMY MOKPBIX TbL/IeY/I0BUTE e
Bap6oTakHble 1 TIeHHbIe TTbIIeyT0BUTETH.
KoHCTpyKLMY TKaHeBbIX (GUIBTPOB /i/1s1 MbLIeY/IaBIMBaHUS.
KOHCTPYKIIMY 3€PHUCTBIX U KOMOMHUPOBAHHBIX (PUTHTPOB.
KoHcTpyKLuH 3/1eKTPOQUILTPOB.
CxeMbl TIbUIEY/IaB/IMBAHUS Ha 000raTHUTe/TbHBIX (habprKax.
10 bopbba ¢ nbibio Ha 00oraTUTeTBHBIX (habpHKax.

©ENDU A WN

BapuaHTbI KOHTPOJIbHOM padoThI o pa3jeny «O0e3B0)XKHBaHHE MPOYKTOB 000ralijeHus»

Bapuanr 1
1. TlepeunciuTe BU/BI BJIarU U YKa)KWTe MOPSIJOK HAChIL|eHHs B/1aroi abcor0THO CyX0ro
MaTepuara.

2. PackpoliTe BIUsIHHE KPYITHOCTHA U (DOPMBI UACTHI] Ha B/IAr0y/1€P>KHUBAOIIYFO
CTIIOCOOHOCTH MPOAYKTOB 00OTaIT|eHusI.

3. OmnwuiuTe Tiporjecc 06e3BoKKUBaHUS B OyHKepaX. YKakuTe 00/1acTb IPUMEHEHUsT
TpoLiecca; Kakasl Bjiara y/la/iieTcsl U3 MaTepuaia.

4. TIpuBeiuTe KOHCTPYKLIMIO U TIPUHIUIT pabOThI JUCKOBOTO BaKyyM-(QUIbTpa.
[Mepeunc/UTe JOCTOMHCTBA M HEJOCTATKA KOHCTPYKIIUH.

Bapuanr 2

1. [aiiTe XxapaKTepUCTUKY KamWISpHOU Biarv. Ha Kakue BU/Ibl OHa MOApa3enseTcs?

2. PackporiTe BIusiHHAe TTIOPUCTOCTU U CTPYKTYPhI OCaZika Ha BJIaroyZep>KUBaroLyI0
CIOCOOHOCTH MPOAYKTOB 00OTalleHusl.

3. OnmmmTe mporjecc 06e3BOXKUBaHUS Ha APEeHAKHBIX CK/IajaX. YKaxuTe 00/1acTh IpUMeHeHHs

Tipoliecca; Kakas Bjiara yjasnsercs U3 MmaTepuaria.



4. TlpuBeyTe KOHCTPYKLMIO Y IPUHLUI PaboThl OapabaHHO# cyumiku. [Tepeunciire

JIOCTOMHCTBA U HeZJOCTaTKH KOHCTPYKLMU.

Bapuanr 3

1. /[laliTe xapakTepuCTUKY ajicopOrpoBaHHOM Baru. Ha Kakue BU/bl OHa TIOZpasziesnsieTcs ?

2. PackpoiiTe BiusiHMe (PM3MKO-XMMHUECKOT'O COCTOSIHHMSI TTIOBEPXHOCTH TBEPZOr0 Ha
BJIaroy/Iep>KUBAIOIIYI0 CTIOCOOHOCTH MPOJYKTOB 00OTall[eHusl.

3. OmnwummTe riporjecc 06e3BOXKUBAaHUS Ha TPOXOTaX. YKa)KuTe 00/1acTb IPUMEHeHHsI TIPOLIeCca;
Kakasl Bjiara yZanisieTcsi U3 MaTepuvarna.
5. TlpuBeauTe KOHCTPYKLMIO Y TIPUHLIUI PabOTHI pailaibHOTO CI'YCTUTEJIS C [IeHTPabHBIM

npuBoJoM. [Tepeuricivte JOCTOMHCTBA Y HEIOCTAaTKM KOHCTPYKLUH.

Bapuant 4

1. [aiTe XxapaKTepUCTUKY T'MIPOCKONAYECKOW B/Iark. YKaKuTe MOPsAJ0K yAa/leH:s Blaru
13 00BO/[HEHHBIX TIPOIYKTOB oOoraiijeHus Mpruobe3BoKUBaHUH.

2. PackpoiiTe BivsiHAe KPYITHOCTU U (DOPMBI UaCTHI] Ha BJ/Iaroy/1ep>KUBatOIIyI0
CrOCOOHOCTH MPOAYKTOB 00OTalleHusl.

3. OmmummTe miporiecc 06e3BOKMBAHKS B KOBILIOBBIX 3/1eBaTOPax. YKaKUTe 00/1aCTh
TIpUMeHeHus NIpoLiecca; Kakas Bjara yzaaseTrcs U3 MaTepuasna.

4. TIpuBemuTe KOHCTPYKLIUIO U TIPUHIIUIT PAOOTHI TOPU30HTATBHOTO (DHIBTP-TIpecca.
[Tepeuncivte JOCTOMHCTBA U HEJOCTaTKA KOHCTPYKLMU.

TecTsl K pa3jeny Kypca «O0e3B0)XKHBaHHe MPOYKTOB 000raleHus»

BapuanT Ne 1

1.0t yero 3aBUCHUT BLIOOP 000PY/J0BaHUS M CXeMbI 00€3BOKMBAHMS TIPO/IyKTa 0OOTaIeHus?
1.0T KpyMHOCTHU MIPOJYKTa

2.0T cMauMBaeMoOCTH ITOBEPXHOCTH

3.0T NJIOTHOCTU MPOJYKTa

4.0T NOpUCTOCTH MPOAYKTA.

2.KakvMH CUlaMU yZiepKrMBaeTCs Kalv/ulsipHasi Bjiara B MUKPO- U MakKpOoKanu/uisgpax?
1.MoieKy/ISIpHBIMUM CUJIaMU CLIEIVIEHHSI MEXX/y MOJIeKyJlaMy TBEPZAOr0 U BOJBI.
2.CuiaMu aficopOIum.

3.D/1eKTpOCTaTUYeCKUMU CUJIaMU OTTaJIKUBaHUSI OJHOUMEHHBIX 3apsi/IOB.

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

1.He oka3sbiBaeT B/IVSIHUS.

2.Yem Oovibliie O,TeM MeHbIIIe BJIa)KHOCTh MPOJYKTa.

3.Yem Gosibiie O, TeM BBIIIIe BIXKXHOCTH MPOAYKTA.

4.YeMm MeHbIIIle 6,TeM MeHbIIIe BIa)KHOCTb.

4. ObmacTb MpUMeHeHUsT KOBILIOBBIX 371eBaTOPOB?

1.5t 06e3BoXKMBaHUS (JIOTALMOHHBIX KOHL[EHTPATOB.

2.J1n1s1 06e3BOKMBAHUST MarHETUTOBBIX KOHI[EHTPATOB.

3.Anst 06e3BOKMBaHUsI MapraHLeBbIX KOHL[EHTPATOB MPO/YKTOB 00OTrall[eHUs yTei.
4.5t 06e3BOKMBAHUS YTOJIBHBIX ILIJIAMOB.

5.B cryctuTesnsix B 30He CKaTuvsi ocazika HabsrojaeTcst:

1.M130/1MpoBaHHOe [BYKEHUE TBEepP/AbIX YaCTUL] B BOJE.

2.CTecHeHHOe MaZieHye YaCTHIl.

3.[IBr>KeHre KUAKOCTH BBEpPX M0 KaHalaM B 0CaJiKe MO/, AaBJIeHUeM HaXOZSIIerocs Bbilie
Marepuaria.

4.CompKeHre CKOPOCTeH TaZieHrs1 KPYITHBIX U MeJTKUX YaCTHUI] U OCaXK/IeHUE UX C/IOEM.
6.B Kakux efyHML[aX U3MepsieTCsl yZe/bHas IUI0Ia/ib CTyIIeHUs.

1.mu/T.

2.M°/T.

3.M%/M*u.,

4.1/M%u.



7.Kak n3MeHsieTcst E-MOTeHLMas JBOMHOTO 3/IEKTPUUYECKOTO C/10s C 100aBieHreM 371eKTpoiuTa’?
1.CHmKaeTcs [0 HYJIA.

2.YBenuuuBaeTcs.

3.CTaHOBUTCS paBHBIM MOTHOMY (TePMOAMHAMUUECKOMY ) MTOTeHLay.

4.He vi3meHseTcs.

8. OTmuuTenbHON 0C0O@HHOCTHIO BHICOKOTIPOU3BOJUTETBHBIX CTyCTUTeNel supaflo sBisieTcs:
1.Hanuuwe rpe6KoBO# epmBbl.

2.Hanuuue KOJbLEBOTO CJIMBHOTO Kesioba ¢ 0TOOWHUKOM TeHbI.

3.Hamure mexaHu3Ma rogbeMa rpeOKoOBoOM (epMbl.

4.Hanuuve 0>XW>KeHHOM 30HbI (1ocTen) u3 c(hI0OKy/IMPOBAaHHBIX UaCTHI].

9.[17151 uero mOOABJISFOTCS peareHTbI-COOMpaTen B CTYIAeMYIO TTY/IbITy?

1.PeareHTsI ruipoh0OM3HPYIOT MOBEPXHOCTh YaCTHL], CHIXKAIOT YCTOMUMBOCTh THAPATHBIX
CJI0EB ¥ CTIOCOOCTBYIOT CJTUTTAHUIO YAaCTHII.

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

3.CBs13pIBaOT MeX/y CO0O0M TOHKHE YaCTHLIbI, 00pa3yst Me>KAy HUMHU «MOCTHKH».

4.BbI3bIBalOT pacra/] arperatoB B BOJHOM CYCMEH3UU Ha OT/e/IbHble YaCTULIbI UJIA MOJIEKYJIbI.
10.ABwKy1ieid cuioi pUnbTPOBaHUS SIB/ISETCS:

1.Cua TsKecTH.

2.1lenTpoGeskHas cHa.

3.Pa3HOCThb /iaByieHui 110 00erM CTOPOHAaM MOPUCTOM TeperopoKu.

4.Cusia Kanw/IsIpHOTO [JaB/IeHUsl.

11.KakoBo B/MsiHME CKOPOCTH BpallleHHs1 (pUIbTPYIOLLei MOBEPXHOCTH Ha MOKa3aTe/ln
¢bunbTpOBaHUA?

1.I1pu yBenMueHUM CKOPOCTH BpallleHUs BQ)KHOCTb 0Ca/iIKa YMEeHbIIIaeTCsl.

2.I1pu yBenMueHnM CKOPOCTH BpallleHHsl IPOU3BOJUTENBHOCTS 110 TBEPOMY YBeJINYUBAETCS.
3.I1pu yBenMueHny CKOPOCTU BpallleHHsl TPOU3BOJUTELHOCTD 110 TBEPJOMY YMEHbIIAeTCs.

4.11py yMeHbIIEHMH CKOPOCTH BpalljeHUs] IPOM3BOAUTEIbHOCTD 10 TBEPAOMY YBe/TMUMBaeTCsl.
12.KakoBa /10/KHa ObITh BbICOTa OapoMeTpUuecKkoi TpyObI [Jisl UCTeUeHHUs XKUJKOCTH U3
pecuBepa?

1.He MmeHee 5,5M.

2.He menee 10,5m.

3.He menee 15,5Mm.

4.Hemenee 20M.

13.06macTh IpUMeHeHHs TIpecc-(OUIbTPOB.

1.[05151 06e3Bo>KKBaHUs TPYOBIX, OBICTPOOCEAAIOIINX CYCIIEH3UH CO CKOPOCTBIO OCAXK/AEHHUS
yacTur] 6osee 18mm/c.

2.1 KpyITHO3epHUCTBIX CYCIeH3UM C KPYITHOCTBIO YacTuLl oT 2 1o 0,2mm.

3.Anst TpygHOGUMBTPYEMBIX CH/IbHOpPa30aB/IeHHBIX MYJIbI C KPYITHOCTBIO YacTUL] ZI0 1MKM 1
MeHee.

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

14. YUTo siBsieTCs ABWXKYLLEN CUIOW TpoLiecca CyLIKA?

1. Pa3HOCTb JjaBeHUl C BHEIIHel ¥ BHYTPEHHeW CTOPOHbI TOPHCTON MeperopoiKHy.

2. Cusia TSDKeCTU TeJia B Ccpefie.

3. LleHTpobeskHast Cria MHEepLUH.

4. Pa3HOCTB fajleHuH BOJSHBIX NIapOB Y TOBEPXHOCTU MaTepuasa U B OKpYyKarolllel cpefie.
15.KakuM 06pa3oM oCyIIecTB/sIeTCsl ABV)KEHHEe areHTa CYILKY B Ta30BbIX TPyOax-CyIimaKax?
1.3a cueT BeHTU/IATOpA-[bIMOCOCA.

2.3a cueT JyTbeBOr0 BEHTU/ISITOPA.

3.3a cueT TypOOBO3YXO/YBKH.

4.3a cyeT 11eHTPOOE)KHOT0 Hacoca.

Bapuant Ne2

1. TepMuyeckuM 00€3BOKHBAaHUEM SIBJISIETCS:

1. Cryiuenue.

2. [IpeHrpoBaHue.

3. ®unpTpoBaHUe.

4. Cyuika.



. K MOKpBIM OTHOCSITCSI IPOAYKTHI C COZl€P’KaHUEeM BJIary :

. He menee 40%.

. Ot 15 no 40%.

. Ot 5 go 15%.

. He menee 5%.

. Kakas Bjiara HauMeHee TNPOYHO y/lepKUBaeTCsl IOBEPXHOCTHIO TBEPAOro Tesna?

. 'urpockonuyueckas.

. CBobo/iHasi TpaBUTAL[MOHHASI.

. IIpouHocBs3aHHas.

. AJre3nMoHHas.

. CBoOOHast TPaBUTALIMOHHAS Bjlara:

. [lepemelijaeTcst MeXXly YyaCTULIAMU TBEP/OT0 MO/ AeCTBUEM CHUJIbI TSDKECTH.

. 3amnoJiHgeT MUKPOKAMU//ISIPbl BO BHYTPE3ePHOBBIX IMOPAaX YaCTHUL] U MaKpOKaNu/Isipax B
MeJK3epHOBBIX ITPOCTPAaHCTBAX.

3. Yep>xuBaeTcs Ha TOBEPXHOCTHU YaCTHUL| MOJIEKYJ/IIPHBIMUA CUIAMU TBepZi0e — XXKUJKOe.
4. AxcopbupyeTcst Ha TTIOBePXHOCTH TBep/IbIX YaCTUL] U3 BO3/yXa.

5. JIpeHUpOBaHKe — 3TO TIPOLIeCC 00e3BOKUBAHMSI, 0CHOBAHHBIIA:

1. Ha ecTecTBeHHOM (DWIbTPaL[MM )XUJKOCTU Uepe3 CJIOW MaTepuasia Mo, 1eHCTBUeM CHIIbI
TSDKECTH.

2. Ha yjaneHue >KUIKOCTU U3 MaTepHasia 1oJ, JelCTBHeM LIeHTPOOeXXHOM CHJTbI.

3. Ha yaneHue >uIkOCTH U3 MaTepHasa MoJ JeiCTBUeM pa3HOCTH JlaBIeHUH 10 00enm
CTOpPOHAaM TTOPUCTON NepPeropoiKU.

4. Ha yjaneHue >xUJKOCTH U3 MaTepyasa IMoJ JelCTBUEeM Pa3sHOCTH [aB/IeHUM BOJSHBIX MapoB Y
TIOBEPXHOCTY MaTepuasa U B OKpy»KaroL|eM IIPOCTPaHCTBe.

6. Kakoe BisiHHe OKa3biBaeT KPYIMHOCTh YaCTHL] 00e3BO’KMBAEMOr0 MaTepyrasa Ha BBICOTY
KarmuwIISIPHOTO TIo/IbeMa >XUKoCTH h B mtabene?

1. He okasbIBaeT BiusiHUeE.

2. UeM MeHbIIIe YaCTULIbI MaTepuasna, TeM Bbile h.

3. UeM KpyIiHee 4aCTHI[bl, TeM Bhillie h.

4. Yem Menbue YaCTUI[bI, TEM HiDKe h.

7. B yem 3ak/rouaeTcs mpoLecc CrylieHus?

1.B noBbIlIeHNH KOHL|EHTpaLMy TBep0U (pas3bl B CI'YIIEHHOM MPOAYKTe M0 CPAaBHEHUIO C
VICXOZJHOM CYCITeH3Weld M MOJIyYeHUH OTHOCUTEIBHO YUCTOrO CJIMBA.

2.B pasgeneHnu TBepoi U XKUAKOU (ha3 MybIibl HOCPEICTBOM MOPUCTOM MEPeropojKHy.
3.B pasgeneHny KpyIHbIX U MeJIKMX 4acTHUL] B BOJAHOM Cpefie.

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

8. KakoBa npuumnHa (/I0Ky/ILMN TBep/bIX YaCTHL] B ITyJ/IbIie?

1. CuerisieHue arosisipHbIX KOHLIOB cOOUpaTesisi, 3aKperyieHHOTO Ha TMOBePXHOCTH YaCTHLI.
2. CHKeHHe BeJIMYMHBI 3JIeKTPOKMHETHUYEeCKOr 0 MOTeHI1asla TOBepXHOCTH.

3. Cxkarue guddys3Hoit uactu ISC B pe3ysibTaTe Yero 4acTHULIbI COMKAIOTCS Ha PaCCTOSTHUY,
KOT'/Zla CU/Ibl IPUTSKEHUS] 3HAUUTEJIbHBI.

4. CuerizieHre 4acTHL] 3@ CYeT 3/IeKTPUUYeCKUX CUIIL.

9. [l71s1 IOBBILIIEHUs] COZlePKaHUsI TBEPZOTO B CTYIL[EHHOM TPOyKTe He00X0[UMO:

1. YBenmuuTh MacCy OTKauMBaeMOro CryllieHHOIO IPOAYyKTa.

2. YMeHbLINUTh MacCy OTKaurBaeMOro CTryL[eHHOIr'0 MIPOAYKTa.

3.Pa36aBUTh UCXO/IHOE TIUTaHUE CBeXKel BOMIOM.

4.Y nanvTh 4acTh BOJbI U3 UCXOJHOIO MUTAHUS.

10. OTnuuuTenbHON 0COOEHHOCTBIO CI'YIIeHHsI B TOHKOM CJI0e SIBJISIeTCSL:

1. ¥YBenueHne CKOPOCTU OCaKJe€HHUS TOHKHUX YaCTHLI.

2. YBenuueHHe T/I0IIAAN OCaXKAeHus1 6e3 n3MeHeHUst rabapyUTOB armapaToB.

3. YBenmueHue NpoOU3BOAUTEIBHOCTH CTYCTUTE/IS 0 UCXOAHOMY ITUTaHUIO.

4. YBenuueHuve CoflepkaHusl TBepZoro B CryL|eHHOM NPOJYKTe.

11. Kak ocyiijecTBsieTcs ripotiecc ¢huabTPOBaHUS B BaKyyM-(hUIbTpax?

1. 3a cueT TMAPOCTAaTUUECKOTO JIaBIEHUS CTOJ/I0A KUJKOCTH.

2. 3a cueT co37iaHus pa3psDKeHUs C BHyTPeHHeH CTOPOHbI (GU/IbTPYeMOil TeperopojKy.

3. 3a cuet nojiauM MyJbIbl MO/ AaB/IeHHeM Ha QUIbTPYEeMYIO NIePerOpoJKY.

NFRRADMNWNRPRWRAWNRDN



4. 3a cueT NPOXOXKJEHUS )XULKOCTHU Uepe3 MOPUCTYIO NIepPeropofKy IMoJ, AelCTBHeM
L[eHTPOOEKHOW CHUJIBI

12. Kakasi B/iara yiaisieTcsi U3 Matepyana B 30He 00€3B0>KUBaHUS M TTPOCYIIIKU 0Ca/IKa B
BaKyyM-(QuibTpax?

1. CobGopHasi rpaBUTALIMOHHAS BIara.

2.I'urpockonvyueckas Biara.

3. OcTaTKu rpaBUTaLlMOHHON BJIary, KalW/uIIpHas ¥ YaCTUYHO a/ire3UOHHas.

4. XvMHUuyeckas Bara.

13. KakoBo Ha3HaueHHe pacripe/ie/ITe/IbHOM TO/I0BKY B BaKyyM-(puabTpax?

1. Ins oTBoza uabTpara.

2. [l co31aHus BaKyymMa B CeKTOpax.

3. 17151 mojjauM ¢KaToro Bo3jyxa B CeKTopa.

4. [11 noniepeMeHHOI0 COe/IMHeHUsI CEeKTOPOB C BAKYYMHOU YCTaHOBKOM Y YCTaHOBKOM CKaTOrO
BO3/lyXa Y OZJHOBPEMEHHOI'0 OTBO/|a PUIbTpATa.

14. Yro Ha3bIBaeTCs areHTOM CYLLKU?

1. ABCO/IIOTHO CyXOi BO3/YX.

2. Harperast noBepXHOCTb.

3. BogsiHoti map.

4. Bo3aylHasg cpefia, BOCIIPUHMMAROLLasi UCTIapSIIOLLYIO BJIary.

15. OtnuuuTenbHON 0COO@HHOCTHIO CYIIMIOK C «KHUTISIIIAM» C/IOEM SIBJISIeTCS:

1. Hajinuuie riceBA00KWKEHHOT'O CJI0S1 CYIIMMOI'O MaTepuaria.

2. IIpoxo)KeHre BCero MaTepyara uepe3 CyLIWIbHYI0 KaMepy C BbICOKOW CKOPOCTBIO.
3. BO3MOXXHOCTB CYILIKY KPYITHOI'O MaTepua’ia.

4. TIpomo/DKUTENBHOCTL CYLIKHA OYeHb Masla.

BapuanTNe3

1. K Ba)KHBIM OTHOCSITCSI TIPOAYKTHI C COZlep>KaHUeM BJlaru:

1.He menee 40%.

2.0t 15 go 40%.

3.01 5 g0 15%.

4.He 6osnee 5%.

2. Kakas Byiara Hau0oJiee IPOYHO Y/epKUBAETCS TIOBEPXHOCTHIO TBEPOTO Tejia?

. CBoOOHast TPAaBUTALIOHHAS.

. AJre3noHHas.

. 'urpockonuyeckas.

. [IpouHoCBsi3aHHas1.

. AZire3vioHHas1 BJjiara o CBOei MpUpo/ie SBJISeTCA:

. MexaHnueckoii.

DU3UKO-XUMUUECKOM.

. XUMUUeCKOM.

. DU3nKO-MexaHUUYeCKOM.

. [TopsA/10K HackIIIeHUs B/Iaroii abCoMOTHO CyXOro MaTepuara:

. F'urpockomnuueckas - afire3MOHHas— MPOYHOCBsI3aHHAsI- CBOOO/JHAsI TPaBUTALIMOHHAS.
. CBoOO/1Has1 TpaBUTAI[MOHHAS-TTPOYHOCBsI3aHHAsI-a/[T€3MOHHAs-TUTPOCKOITHYecKasl.
3.KanuinsipHO-CThIKOBasi—BHY TPUIPOME)KY TOUHAsi—a/Ire3U0OHHAsI-CBOOO IHAsT TPaBUTAI[MOHHAS.
4.A Ire3uoHHAas-TTPOYHOCBsI3aHHASI-CBOOO[HAsIT paBUTAI[MOHHAS—HY TPUIPOMEKY TOUHasI.
5. B mporiecce apeHVpoBaHus U3 MaTepuaa yaanseTcs:

1. CBobopHast rpaBUTAI[MOHHAS.

2. KanwispHas Biiara.

3. AJire3MoHHas Biara.

4, XumMuueckasi BJjara.

6. OT uero, T/1aBHLIM 00pa3oM, 3aBUCUT BpeMsi 00e3BOKHMBaHHS TTPOAYKTOB 0O0Tall[eHus B
OyHKepax?

1. OT rpaHy/IoOMeTpUUeCKOro cocTaBa NpOAYKTOB.

2. OT TeMItepaTypbl OKpYKaroIlleld CpeJibl.

3. OT hopMbI yacTuij.
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4. OT KOHCTPYKLIMM [IPEHA)KHOT'O YCTPOMCTBA.

7. CryiiieHue — 3To TipotiecCc 00e3B0OKHMBaHUsI, OCHOBAHHBIM

1. Ha ecTrecTBeHHOU (pybTpaLUKY )XKUKOCTH Uepe3 /10 MaTepuara 1 MOPUCTYIO NeperopoKy
10J] ZIeMCTBUEM CHUJIbI TSDKECTH.

2. Ha ocakpennu TBep/ioi (ha3bl U3 MyJIbIIHI 110/ I€HCTBUEM CHJIBI TSDKECTH WH [IeHTPOOeKHOM
CUJIBL.

3. Ha npunyauTenbHOM (MO, feficTBHMeM pa3HOCTH JlaBieHui) GUabTpaliiy XKUJKOCTU uepe3
TIOPUCTYIO [1eperoposKy, He MPOHULIAEMYIO /ISl TBEP/bIX YaCTHL] ITyJIbIIbI.

4. Ha nepemeltnieHre Biard u3 0ojiee HarpeThIX CJI0EB B MeHee HarpeTsle.

8. KakoBa rpuunHa Koaryssiljui TBepAbIX YacTHL] B ITyJ/ibIie?

1. CHMKeHue MOJIHOTO MOTeHL|1asa IMOBepXHOCTH.

2. AzicopO1ivsi peareHTOB Ha MUHEPAIbHOMN MTOBEPXHOCTH.

3. Cxkatue auddy3noit uactu [JOC U cHIKeHWe 3/1eKTPOKUHeTHUYeCKOro MoTeHIrana
TIOBEPXHOCTH.

4. CHmwKeHue ruipooOHOCTH TTOBEPXHOCTH.

9. Kak npuBoMTCS BO BpalljeHre TpebKoBasi epMa B CIYCTUTENSAX C reprudepruueckum
TIPUBOZIOM?

1. DnekTpo/BUraTeseM yepe3 uepBsUHbINA PeZyKTOp Ha 3yOuaThbiil BeHel].

2. DneKTpojBUrareseM yepe3 peZlyKTop Ha XO[0BOM KaTOK, KaTALUKCS 10 pesibCy.

3. DnekTpoaBuUrareneM Ha (PPUKLMOHHBIN IPHUBOJ,.

4. DneKTpoBUTATE/IEM Uepe3 IIeCTePHIO Ha 3y0uaThiii CeKTOP.

10. KakoMy MOMEHTY COOTBETCTBYeT KPUTHUeCKasi TOUKa Ha KPUBOM MpoLecca CryljeHUs ?
1. CBOOOZHOMY OCaK/IEHUFO YaCTHII.

2. CTeCHEHHOMY OCaXXJEeHHUI0 YaCTHL].

3. OKOHUaTe/IbHOMY CKaTHIO OCaKa.

4. Tlepexon 0T cBOOOTHOTO OCAXK/I€HUS YaCTHI] K YIIJIOTHEHHUIO 0cafiKa.

11. B niporiecce ¢unbTpoBaHus HabOAETCS:

1. O6pa3oBaHue /1051 OCa/IKa Ha TTOPUCTOM Meperopojxe.

2. Ocax/ieHre TBep/bIX YaCTHl] B XKUJKOH ¢as3e.

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

4. OtpeneHue )XUAKOCTU OT TBepZoro MaTepuasia Ipy HelpepbIBHOM IepeMellleHny MaTeprasna
I10 CUTY.

12. Kakue mporjeccsl IPOUCXOAT B BaKyyM-(HIbTpax B 30He 00€3BOKUBAHKS U TIPOCYIIKH
0CaJIKOB?

1. OpHOda3Hoe JBUKeHUe KUIKOCTH.

2. OgHodasHoe ABMKeHWe BO3yXa.

3. B Hauane nepuoja — ofgHO(a3Hoe BIKeHNe BO3/lyXa, B KOHLIe Nepuoia — AByxQasHoe
[IBIDKEeHWe KUJKOCTU U BO3JyXa.

4. B Hauane nepuo/ia — iByx(asHoe [IBI>KeHHe )KUAKOCTH U BO3/lyXa, B KOHL|e Teprofia —
oJiHO(pa3HOe [BIKEHHUE BO3/yXa.

13. Ha3HaueHue «TU/IPOJIOBYILKK» B CXeMe (M/IbTPOBa/IbHOW yCTaHOBKU?

1. [1ng npeaynpexzaeHus ronajaHus GuabTpaTa B BaKyyM-HacoC.

2.1nst cbopa ¢unbTpara.

3. 111 OTKauvBaHKUs BO3JyXa M BOJbl M3 MOJIOCTU (PUIBTPA.

4. [1ns1 crekaHusi (pUIbTpaTa B I'MIp0O3aTBOpP.

14. Kakad Byiara rpeMmyI1eCTBeHHO yZa/isieTcsl U3 MaTepuasa B IpoLjecce CyLIKU?

1. CBobOoHast TpPaBUTALIIOHHAS.

2. KannnnsipHasi.

3.I'urpockornueckas.

4. XyMHuueckas.

15. OTnrurTeIbHOM 0COOEHHOCTHIO0 KOHTAKTHOW CYIIKU SIBJISIETCS:

1. Ter1o nepesiaeTcst OT areHTa CyLUKWA MaTepualy Ipy HeroCpeCTBEHHOM CONPUKOCHOBEHUH.
2.Teno nepefaeTcsi MaTepuany OT ropsiueld MOBEPXHOCTH MPU HEMOCPeCTBEHHOM KOHTAaKTe C
MaTepHaOM.

3. Tenno nepesaeTcs MaTepuany WH(GPaKpaCHBIMU JIydyaMU OT 3/1€KTPOJIaMITbl MM HarpeThIX
M3/TyvarolX NOBEPXHOCTEH.



4. Tero nepefaeTcsi MaTepuany TOKaMUA BbICOKOM YaCTOTHI.

BapuantNe4

. K 00Bo/iHEHHBIM OTHOCSTCSI IPOAYKTHI C CO/IeP)KaHHEeM Bjlaru:
. He menee 40%

.01 15%

. Ot 500 15%

. He 6o7ee 5%

. XuMMUecKas Bjara:

. B rpotieccax 006e3B0)KUBaHUS He y/IaseTCs

. Y ansieTcs B rpoLieccax CyIiKu

. YansieTcs B ripolieccax (hUibTpoOBaHUs

. Y janseTcs B rpoLiecce peHUPOBaHUS

. KanmunisipHast Bjiara mo cBoeii rpupo/e siB/IsSieTCs:
. Mexannueckon

. XrMHueckoi

. ODU3NKO—XUMHUUYEeCKOU

. ®U3MKO-MeXaHuueCcKoi

AR WNREFREWRARWNREFEFNAEWNR R

MOBEPXHOCTH TBEPZOro Tesia?

. Afre3vioHHOM

. CB00OO/THOM rpaBUTALIMOHHOM

. [IpouHocBs3aHHOM

. 'urpockonuyeckou

. [JpeHnpoBaHNe B IMHAMUUECKUX YCIOBUSIX MPOUCXOUT:

. B 6yHkepax

. Ha npeHa)kHBIX CK1azax

. Ha rpoxorax

. Ha xoHBetiepax

. [Ansi CHYyKeHHs1 BBICOTHI KalW/UISIPHOTO TOA/beMa JKHUAKOCTU Heo0X0iuMo, UT00kI rocTesb
cocrosia:

1. VI3 MenKuX 4yacTur]

2. VI3 KpyIHbIX YaCTHULJ

3. V3 yacTuL] KPYITHOCTHIO, paBHON KPYITHOCTU 00e3B0XKMBaeMOro MaTepHrasia

4. VI3 yacTHil HAMHOTO MeJibue 00e3B0’KUBAaeMOr0 MaTepuaa

7. Llenbto cryijeHus Kak ornepauyy 00e3Bo)KUBaHUs SBJISIETCS:

1. ITonyyeHue c/ivBa C MUHUMAa/IbHOW KOHLIEHTpaL[el TBepAbIX YaCTUL]

2. [TonyueHue CryIeHHOT0 NPO/AYKTa, C MAKCUMaJIbHO BO3MO)KHOW KOHL|EHTpaL[eil TBepJou
¢asel

3. Pa3fienieHrie KpyMHbIX U MeJIKMX YacTHUL] B BOAHOM cpejie

. [Tonyuenve npoAiykra C MUHUMAaJ/IbHBIM COZlepKaHWeM BJIary.

. Kakuie nameHeHus1 CryliijaeMoii MyJibIibl SIBJISTFOTCS OOILIUMU /151 KOAry/ISILUA ¥ PJIOKYISILIAN?
. [ToBpIILIEHME arperaTUBHOW yCTOMYMBOCTH

. [1oBpIlLIeHMe 3apsi/ja TOBEPXHOCTH YaCTHL]

. CHmwkeHue ruipooOHOCTH TIOBEPXHOCTH YaCTHL]

. CHWKeHue arperaTuBHOW yCTOMYMBOCTH

. Kak ocyrmecTnisieTcsi OTBO/, 11€CKOB M3 CI'YCTHTe el O0MBIIOro Aramerpa?

. InadparmoBbIMK HaCcOCaMH, OTKaYMBAIOLIMMU ITeCKU U3 pa3rpy304HON BOPOHKHU

. [TeckoBbIMM Hacocamy, NOZICOeIMHEHHBIMU K pa3rpy304HON BOPOHKe

. [lecku criyckaroTcsi B 3ymnd, a 13 3ymrida 0TKauMBarOTCsl IeCKOBBIMU HaCOCAMU

. CucdoHamu 3a cueT U30BITOUHOTO ZIAB/IEHUSI HA BXO/le B CU(OH

10. Kakoe BusiHMe OKa3bIBaeT CO/iepyKaHue TBEPJOro B UCXOHOW CyCIIeH3MH Ha MpoLiecc
CryLeHus?

1. TIpu NoBbIIIEHNH CO/lepP>KaHKsI TBEPZOT0 YBeJIUUUBAETC sl IPOM3BOJUTEIBHOCTbIO 110

CTYILLIeHHOMY IIPOAYKTY

AR WDNRFRUITA WDN -

A WNRFROMNWNROOHMN

. Monekybl KakoU Bjiary 00/1aziatoT HarboJsiee CTPOTOM OpHEeHTAI[eN TUTOel OTHOCHUTE/TEHO



2. Ilpy MOHWKeHUY COZeprKaHus TBEPOr0 YMeHbIIIaeTCsl CKOPOCTh OCaK/IeHHUs YaCTHLl, 1
TBep/ast (ha3a BLIHOCUTCS B C/TUB

3. Ilpu noBbILLIEHNH COZlepKaHUsl TBepZO0ro YBeJTMUMBAeTC sl CKOPOCTb OCaXK/€HUS TBePbIX
YyacTuLl, ¥ TBepZasi (pa3a BEIHOCUTCS B C/IUB

4. He oKa3sbIBaeT BIUSIHUS

11. Kak ocyujecTtBrsieTcs rpouecc ¢puabTPOBaHUS B Mpecc- (pumbTpax?

1. 3a cueT NpOXOXKAEHUS KUAKOCTH Yepe3 TIOPUCTYIO NTeperoposiKy MoJ JeucTBUeM
L[eHTPOOEKHOW CHUJIBI

2. 3a cueT OTKauMBaHMs BO3JjyXa C BHYTPeHHel CTOPOHKI (prbTpaLiyeli meperopoKu

3. 3a cueT U30BITOUHOTO ZIAB/IEHUS 110/]aBaeMOM MYJIbITbI

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

12. Kakasi Byiara yansieTcsi U3 Marepvana B 30He Habopa ocajika B BaKyyM-(uibTpax?

1. CBoOopiHast TpaBUTAI[MOHHAS B/Iara

2. AJire3noHHas Biara

3. 'urpockonuyeckas Biara

4. KannigpHas Biara

13. Ha3HaueHue pecuBepa B cxeme (PUILTPOBAIbLHON yCTaHOBKe?

1. Ins oTKauky ¢puabTpaTa

2. [l co3paHus BaKyymMa B CUCTeMe

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

4. 111 OTAYBKU 0CaJIKa C TOBEPXHOCTU (UIbTPOTKAHU

14. TIpu KaKOM yCJI0BUY NTOCTYIIaeT paBHOBECHOE BJIaroCo/iepkaHye Marepuasa Ipy CyLke?
1. Pyn=Py

2. Pyu<P,, W>W,

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

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

15. UTo Ha3bIBaeTCs HaMpsDKeHHOCThI0 OapabaHa 1o ucrapsieMoii Bjare?

1. Macca ucniapsiemoit Biiaru ¢l M’ MoBepXHOCTH CYIIIMMOTO MaTeprasa B eJIMHHUILY BDEMeH!
2. Y6bUIb UCapsieMoi Bjiaru ¢ 1 M” TIOBEPXHOCTH CYIIHIBHOTO MaTeprasa B eIMHHULy BpeMeH!
3. Macca Bjiary, ucrnapsieMoii ¢ 1 M® cymisHoro 6apabada B e JUHULYY BpEMeHH

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

HomawHue 3ad0auu

K teme «Iloka3aTenu BjIarocojepxaHusa»

1. TlpurotoButb 1 /1 My/bITBI PY COZEPKaHUU TBepPZOro B myJibiie 60% U MI0THOCTU TBepP0M
dasel 3000 kr/m*. PaccunTaTh Maccy HaBeCKH, 00beM BOJbl M IIOTHOCTD IOTyYeHHOM
TyJIbIIBL.

2. B cycniensuu cogepxutcs 36% tepzoro. [1oTHOCTL TBepaoii a3kl cocTapiseT 4,3 r/cm?.
Oripe/ie/ITh TUIOTHOCTh TaKOM TyJIbITbI, MacCy 12 M® MyJIbIibl, MACCy HaBeCKH, 06HeM BO/IbI.

3. s 1abopaTOPHBIX UCTILITAHUM HEOOXO[UMO TIPUrOTOBUTEL 15 M CyCrIeH3uu Mpu
coziep)KaHuu TBepIoi ¢asbl B Heil 20%. ITnoTHOCTh TBepaoi ¢askl 2200 kr/m>. PaccunTath
Maccy HaBeCKU, 00beM BO/IbI /IJ1s1 IPUTOTOBJIEHHS CYCTIeH3UH, ee TJIOTHOCTh. PaccunTathb
Maccy 2 J1 TaKOW CyCrieH3UH.

4. B cycrniensuu cogepxxurcs 35% teepgoro. [110THOCTL TBepzoi dasel 3,8 T/M*. Paccunrath
TUIOTHOCTh CYCIIeH3UH, MacCy HaBeCKH /ijist ipurotosieHns 330 M® Takoit cycrieH3uu, 06bem
BO/BL.

5. TIpuroToBUTH 2 /1 My/IBIBI TIPU COZlEP>KaHUU TBEPAOro B mysbie 45% U MI0THOCTH TBEPAOMN
dasel 4200 kr/m*. PaccunTtath Maccy HaBeCKH, 00beM BOJbl M IIOTHOCTD IO/TyYeHHOM
TyJ1bIIbI

6. B paguanbHbIi cryctuTens noctynaet 400 M*/4 my/bIibl C CofepKaHreM TBepAoro 8%.
[TnotHOCTH TBEpAOH (a3l 3200 kr/m>. CojepikaHue TBEpPOro B meckax 55%. Paccunrarh
00bem c/MBa ¥ TVIOTHOCTH T1ecKoB. [loTepsiMu TBepAoOro npeHeOpeuysb.

7. Ha crymjenvie noctyrnaet 500 M>/4 My/IbITBI C pa3KKeHHeM paBHbIM 3. TIJIOTHOCTh TBEpoi
dasel 2800 kr/m*. Beixog cryijeHHoro npogykra 90%, cojepskaHue TBepOro B CryIieHHOM



10.

11.

nipoaykTe 63%. Paccuntath 00beM C/IBa, 00bEM BO/IbI, YXO/SIIEH C TIeCKaMH, TJIOTHOCTh
CTYLL|eHHOT'0 TIPOJYKTa, MacCy BJIa’KHBIX I1eCKOB.

Ha cryijenvie moctymaer mysibiia ¢ IVIOTHOCTBIO TBepoi dasbl 3800 Kr/mM® B KotMuecTBe
150 1/4 (cyxasi Macca). PazxikeHue cycrieH3uu 5. PaccurtaTb 06eM BOAbI, yassieMoil B
CJIUB; 00beM BO/IbI, YXO/SIIEH C TTeCKaMH, €CJTH TUVIOTHOCTh CTYIIeHHOTOo npoaykra 1900 kr/
M,

Ha BakyyMm-(unbTp MOCTyNaroT NMecku CryCTUTes C cofiepkaHueM TBepzoro 50% , Harpyska
o TBepAoMy 18 1/u. OnpesienuTh 06beM BO/Ib, YasisieMoi ¢ pUILTpaToOM, eciu KeK
¢unbTpa MMeeT BAaXXHOCTb 12%, a MOTepu TBEPZOro ¢ GUIbTpaTOM coCTaB/sitoT 1,5%.

Ha npecc-¢unbTp nocTynaeT CryiieHHbI NPOAYKT OTCTOMHUKA C CO/lep>KaHWeM TBep/I0ro
25% B koimuecTBe 80 M*/u. TToTHOCTH TBEpIOH (haskl paBHa 2600 Kr/m>. Paccuutath 06beM
¢uibTpaTa u 00HeM BO/IbI B KeKe, eciii Kek cofiep>xut 18% Binaru. IToTepsimu TBepzoro C
¢ubTpaTOM TipeHeOpeys.

Ha ¢unbtpoBanve nocrymnaer 250 M*/u CyCIIeH3UM C CoJepyKaHueM TBeporo 58%.
I[TnoTHOCTE TBepAOii (asbl 4000 Kr/m>. PaccurtaTh MaTepHasibHbIN GamaHC Mpoljecca, eciu
BIaKHOCTh Keka 10%. [TorepsiMmu TBepzioro ¢ puabTpaTom rnpeHeOpeub. OripeeuThb
HeoOX0IUMYI0 TII0LaL GUILTPOBaHMs, ecu q =200 Kr/M*-4.

K Teme «Pacuet crycTuresiein»

1.

Ha cryijenvie mocrymnaer 150 M*/4 my/ibIibl € cofiepykaHueM TBepaoro 8%. I10THOCTE
TBepoi (asel 3000 Kr/m°. PaccurTaTh AUAMETP CTYCTUTENS, €C/I YAelbHas TI0IIa/lb
cryiienust 14,4 M*-u/T.

OnpeznenuTb HeOOXOIUMYIO TIIOIIA/bL CI'YILIEHHs, eC/TU pa3KikKeHre UCXOJHOM Ty bkl 13, a
pa3XWwKeHue CryIieHHOro rnpoAykra 2. CKOpoCTh ocaXAeHus1 yactuL TBepzoro 0,5 cM/MuH,
a MPOM3BO/IUTE/ILHOCTh CrycTyTes 1o teepgomy 100 1/u.

Ha cryuienue nocrymnaer 240 M>/4 yJIbIbl ¢ cofepkadueM TBepzoro 10%. II1oTHOCTS
TBepZO# dasel 3,2 r/cm’. PaccunTaTh HEOOXOUMYIO TI/IOIIA/bL CTYILEHHUS, eC/TH Y ie/IbHast
oAb crymenus 0,28 M*cyT/T.

PaccuuTarh rvpaBIMuecKyt0 KpPyIHOCTb 3ePeH B3BeCH B YCIOBUSIX CBOOOTHOTO OCaXK/IeHUS,
€CJ/I1 SKBMBAJIEHTHBIM AUAMeTP YacTul] 35 MKM, a IJIOTHOCTb ocaxkaaembix yactul] 3000 kr/
M,

PaccuuTtath pasmMep OCeJarolUxX 3epPeH MI0THOCTHIO 2,8 I/cM®, ec/ii UX TH/paBInyecKas
KPYITHOCTh B YCJIOBUSIX CBOOOJHOTO ocaxieHust coctassier 0,5 Mm/c.



IIpunoxenue 2
7. OLjeHOYHbIe CPeACTBa /ISl IPOBe/leHUs] MPOMEe)XyTOUHOU aTTecTaljuu
a) IInaHupyemble pe3y/ibTaThbl 00yUeHNsI H OLleHOUHbIe CPeJCTBa /i/isi MPOBe/leHUs MPOMEe)XYTOYHOH aTTeCTalHu:
CTpyKTypHBIU
371eMeHT [TnaHupyeMble pe3y/ibTaTbl 00yUeHus OrleHOuUHbIE CpefiCTBa
KOMIIEeTeHLINU
ITK-4
['OTOBHOCTB OCYIIECTB/ISITh TEXHUYECKOEe PYKOBOZCTBO TOPHBIMU U B3PBIBHBIMU paboTamMu TIpH SKCIUTyaTallMOHHOW pa3Be/ike, 100bIYe TBeP/bIX M0JIe3HbIX
MICKOTIaeMbIX, CTPOUTEbCTBE U KCITTyaTal|iy TIOA3eMHBIX 00BEKTOB, HEITOCPeCTBEHHO YIIPaBJISATh MTPOLiecCaMy Ha TIPOM3BO/ICTBEHHBIX 00beKTaX, B TOM UHC/Ie
B YCJIOBUSIX Upe3BbIUalHbIX CUTYaL1il

3HaTb - CTPYKTYPY M B3aUMOCBSI31 KOMIIJIEKCOB TI0 [TprMepHbI TIepevyeHb TeOPeTUUeCKHX BOMPOCOB K 3K3aMeHY:
n00b1ue, iepepaboTKe M 060TraIeHro 1. Ponb v 3HaueHHe BCIIOMOTaTe/IbHBIX MPOLIeCCOB Ha 0b6oraTuTebHbIX (habprKax.
T0JIe3HBIX MCKOMaeMbIX U UX (PyHKLIMOHAIbHOE Knaccudukanus BCrioMorare/ibHbIX MPOLIeCCOB.
Ha3HayeHue; 2. Posb BojibI B 00OOTall{eHUU T10J1€3HBIX UCKOTIAeMbIX.
- TEXHOJIOTHH TOPHBIX Y B3PBIBHBIX paboT npu 3. Ha3nauenwue omneparuii 06e3B0>KMBaHMsI TIPY 000TaIL[eHNH TT0/Ie3HBIX UCKOTIAeMbIX.
9KCIUTyaTal[MOHHOM pa3Be/Ke, 100bIue TBepAbIX Knaccudukaimsi MeToj0B 06€3B0XXKUBaHHUSI.
T0J1e3HBIX UCKOTaeMbIX, CTPOMTETbCTBE U 4. ®aKTOopHl, ONpe/iesIsIOIIYe B/Iaroy1epKUBAIOIyI0 CIOCOOHOCTb MTPOJYKTOB
9KCTUTyaTal[iy M0/[3eMHBIX 00beKTOB oOoratijeHus.
5. Knaccudukanys BUI0B B/Iarv ¥ METOZBI ee YAaieHus U3 POYKTOB oboraijeHusl.

o

[lpeHupoBaHue: CYIIHOCTD Tpoljecca; KaaccruuKalus crioco60B ApeHUpPOBaHUs U

obsactu ux rpuMeHeHust. @aKTOPbI, BAUSIOLIE Ha TIPOLieCC.

7. CryliieHue: CyIIHOCTb Tipoliecca; 006/1acTi pUMeHeHUsl.

8. KuHeTuKa mpotiecca CrylijeHus.

9. Pacuer crycrurenei.

10. ®akTopel, B/IMAIOLIME Ha [IPOLIECC CTYLeHUs.

11. Tpotieccel, IpoTeKatoliye B ocaXkAatoleics mysibiie. [[ppuMeHeHre KOaryJ/issHTOB U
(IOKyY/ITHTOB TIPY CTYLL{eHUH, MeXaHU3Mbl UX JeHCTBUS.

12. MeToaMKa 3KCIIep¥MeHTa/IbHOT0 M3y4YeHUs Tpoliecca cryuleHus. KuHnetuka
cryuenus. Kpusele cryujeHus.

13. O61iue cBesieHUs O CTYIEHUH XBOCTOB.

14. ITacToBOe CryljeHue XBOCTOB.

15. ®unpTpoBaHUe XBOCTOB.

16. Peasi30BaHHbIe NTPOEKTHI CK/1aIMPOBAHKs CTYIL[EHHbIX XBOCTOB




CTpyKTypHBIM
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OueHouHbIe CpejCTBa

17.

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

25.
26.

27.
28.
29.

dunbrpoBanue. CyLUHOCTB TIpoLiecca; KiaccuuKarys crioco60B (pumbTpoBaHuS;
(akTOopbl, BAKAIOLIME Ha MpoLecC (pUunbTpoBaHue.

OcHOBHOe ypaBHeHHe (UIBTPOBAHMUS AJIs1 HEC)KUMAEMbIX 0Ca/IKOB.

KuHeTHKa riporiecca ¢GpuibTpOBaHUs.

dakTOopbI, OKa3bIBaIOIL[e OCHOBHOE B/IMSHHE Ha TIPOLIeCC (GUIbTPOBAHUS.
MeTtoaMKa 3KCIIepUMeHTabHOTO U3yUeHNst KWHeTHKH (prbTPOBaHKSI.

MeTo/MKa KCIIePUMEHTa/IbHOTO OTpe/ieIeHHst KOHCTaHT (GHTbTPOBaHMSI.

Turiel GUIBTPOBATBHBIX MEPETOPOJOK M TPeOOBaHUS K HUM.

CxeMbl GUIHTPOBA/ILHBIX YCTAHOBOK. JJOCTOMHCTBA U HEJJOCTaTKH CXeM, MPAKTHUKA MX
nprMeHeHUs1 Ha 00oraTuTebHBIX (habprKax.

Cy1iKa: CyIIHOCTb MpOoLecca, MPUHIUITHAIbHAS CXeMa CYIIUIbHON YCTaHOBKH.
ITporeccel BnaroobmMeHa Mpu CyIIKe, BU/bI BIary MpH Cylke. HarpsokeHHOCTb
OapabaHa 110 UcrapsieMoi BJiare.

Kpussble cymku. CKOpOCTb CYLUKH.

TexHO/IOTHUeCKHe CXeMbl 00e3B0)KUBaHUSI.

KomrioHoBKa 000py/10BaHusI 00€3B0>KHUBAIOIINX YCTAHOBOK.

YMmetnb

- OCYI[ECTB/IATh TEXHUUECKOe PYKOBO/ICTBO
TOPHBIMU U B3PBIBHBIMU pab0TaMu TIpu
9KCIITyaTalJMOHHOM pa3BejiKe, 00bIUe TBepABIX
TI0J1e3HBIX MCKOTIAeMbIX, CTPOUTE/TbCTBE U
9KCIITyaTal[uM MOZ3eMHBIX 00HEKTOB,

- yIpaB/ATh TPOIiecCaMH Ha
TIPOM3BO/CTBEHHBIX 00bEKTaxX 110 TepepaboTKe
TI0J1e3HBIX MCKOTTaeMbIX

ITepeuenb mem 015 N0020MOBKU K CeMUHAPCKOMY 3aHamuio « TexHono2uuecKue cxembl
o0e380cusaHus»:

1.

W

CxeMbl 00e3BOXKMBaHMs TIPOIYKTOB 000Tall[eHHsT HA MarHUTOO00O0TaTUTeTbHBIX
¢abpukax.

CxeMbl 00e3BOXKHMBaHUSI TIPOYKTOB 000TallleH!sT Ha TPaBUTALMOHHBIX (habpuKax
CxeMbl 00e3BOKMBAHUS TIPOIYKTOB 0bOoraiieHus Ha (hI0TallMOHHBIX habprKax
KowmnoHoBKa 060pyjoBaH1s1 06€3BOKUBAIOIMX YCTAaHOBOK.

Cry1ijeHve 1 CKIaZjMpOBaHKe CTYII[eHHbIX XBOCTOB.

Bnagets

- HaBBIKaMU HETOCPeICTBEHHOTO YTIpaBJIeHUs
TIporieccamMy TOpHBIX paboT Ha
TIPOU3BO/ICTBEHHBIX 00BEKTaX;

- OCHOBHBIMU MPUHLIUIIAMU TEXHOJIOTHIH
9KCITyaTalAOHHOM pa3BeIKU, J0ObIUH,

[TpakTUUeCcKoe 3aZiaHue K IK3aMeHallMOHHOMY OWJIeTy:

1.

Ha nenTprdyrupoBaHue MoCTymaeT my/bia o6bemoM 500 M*/u ¢ coiep>kaHiueM B Heid
tBepgoro 10%. ITnoTHOCTE TBepAoi (a3l 3900 kr/m>. Ornpegenurs 00beM CMBa U
00beM BO/IBI, YXO/SIIIelH C 0CaIKOM, eC/I COZiep>KaHue TBep/ioro B HeM 60%.
[ToTepsiMu TBEPAOTO CO CJIMBOM TpeHebpeub.




CTpyKTypHBIM
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OueHouHbIe CpejCTBa

nepepabOTKU TBEPZBIX M0JIE3HBIX UCKOTIAaeMBIX,
CTPOMUTE/IbCTBA U SKCILTyaTalluH MO/I3eMHbIX
00BEKTOB

2.

Ha BakyyM-(ubTp nocTynaeT CrylieHHbIN NPOAYKT CTYCTUTEISI C COAep)KaHUueM
TBepzoro 45%. Harpyska mo tBepzomy 24 1/u. [LI0THOCTb TBepo# (a3ssl 3,2 r/cm®.
Onpenenutb 00beM GuIbTpaTa U 00beM BO/IbI, YXO/SAIIEH C KEKOM, eC/i KeK NMeeT
BJIAKHOCTb 15%. [ToTepu TBepA0ro ¢ pUIbTPaTOM COCTaBJAOT 2%.

Ha ¢ubTpoBaHuUe MOCTYMAOT MeCKU CrycTuTesisi obbemMoM 320 M*/u ¢ cogepkaHuem
TBepzoro 45%. TlnotHocTs TBepAO# (a3l 3800 kr/m®. Paccuntath 06beM BO/IbI,
yzAansieMou ¢ GpuabTpaToM, ec/iv KeK UMeeT BIaXKHOCTb 13%, a moTepu TBepZoro ¢
¢unbTpaToM cocTaBsOT 2%. PaccunTaTh KOHLIEHTPALMIO TBEPZOro B (UIbTpaTe B I/
e,

B niysibiie cogepxutcst 14% teepzoro. [noTHOCTh TBepoi a3l 5000Kr/m’,
Oripe/ie/UTh TUIOTHOCTb TaKOM MyJibIibl, Maccy 300 gm> Takoi myJibIbl, Maccy B Heil
TBepZOro (B TOHHAaX) ¥ 00beM BOJIBL.

Ha cryijeHue moctyrnaeT MeHHbIi IpoAYKT ¢uioTaiuy B o6beme 800 M*/4 ¢
TJIOTHOCTBIO TBEpAoH (ha3b 3800 Kr/m* u ¢ comepkanrem TBepaoro 30%.
Onpenenutb 00b€M BOABI, YAISIEMOM CO CJTABOM, €CJTH COJiepXKaHhe TBEPZAOTO B
reckax 65%, a BbIXOZ [eCKOB cocTassieT 95%. PaccuuTaTh IJIOTHOCTD CTYLLIeHHOTO
MPOJYKTA.

Heo6x01MO IPUTrOTOBUTE 2 JIUTPA IMYJIbITEI C COZlepKaHueM B Hell TBeporo 45%.
T[110THOCTH TBEepAOi (a3l 4200 kr/m>. PaccurrtaTh MacCy HaBeCKU, 00LeM BOJbI U
IIJIOTHOCTB NIPUTOTOBJIEHHOW CYCITeH3UH.

B crycTuTesis oCTymaeT nyJblia B Kojauuectse 650 M*/u ¢ cofepkaHyeM B Hel
TBepzoro 205. [noTHOCTh TBepo# hasel 2900 Kr/m°. Paccuutath 00HeM BOJIBI,
y/anseMoi B CJIUB, €C/IM IJIOTHOCTh CTYILeHHOro npogykra 1650 kr/m?. IToTepsamu
TBEpZOro CO CJIMBOM MpeHeOpeub. PaccuntaTh cofiep>kaHue TBep/IOro B CI'YILIEHHOM
TIPOJYKTe.

B niysibiie cogepxutcst 30% tepzoro. [noTHOCTh TBepzoi hasel 4 r/cm’,
Ornpe/ie/UTh TUIOTHOCTD MYJIbIIbl, Maccy 240 M® Tako# MyJibIibl, MacCy B Heit
TBepZOro (B TOHHAaX) ¥ 00beM BOJIBL.
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[TIK-19

['0TOBHOCTH K pa3paboTKe MPOEKTHBIX MHHOBAIJMOHHBIX PelleHUH 10 IKCTUTyaTallMOHHOM pa3BeKe, I00bIUe, lepepab0TKe TBEP/bIX M0JIe3HBIX NCKOTIAeMBbIX,
CTPOUTEJILCTBY U SKCITyaTaIy TI0/I3eMHBIX 00BEKTOB

3HaThb

- - COBpeMeHHbIe MTPOoLieCChl 00e3BOXKUBaHMUS 1
00ecrbITMBaHNs MUHEPAbHBIX TTPOIYKTOB
oborarrieHusl,

- TIPOLIECCHI TTbIIey/IaBIMBaHUS Ha
oboratuTesbHBIX GabpuKax;

- TIPOLIECCHI T'H/[PAaB/IMYECKOTO
TPaHCIIOPTUPOBAHKS M CK/IaZIMPOBAHUSI OTXO/I0B
oboraiieHus;

- TIPOLIECCHI TTPOU3BOZCTBEHHOTO
o0cy>kuBaHUs oboraTuTebHbIX (HabpuK
(BomocHab)keHure, BO3yX0CHabKeHwe)

[TprMepHbI TIepevyeHb TeOPeTUUeCKHX BOMPOCOB K 3K3aMeHY:

1.

N

N AW

10.
11.
12.
13.

14.
15.

16.

17.

Y CTpoicTBO, MPUHLIUIT PabOThI APeHa)KHBIX CK/Ia/IoB; 00/1aCTU WX TTPUMEeHeHUsI.
YcTpolicTBO, MPUHLIAIT paboThl 00€3BOKUBAIOIINX OyHKepOB; 00/1aCTH UX
TIPUMEHEeHUSI.

YCTpoiicTBO, MPUHLMIT PabOThI 00€3BOKMBAOLIMX KOBIIIOBBIX 3/1€BATOPOB.
Ob6e3Bo)kKMBaHKe Ha TPOXOTaX M CUTaX.

Ob6e3BoKMBaHKE B MEXaHNYeCKUX KIacCH(UKaTopax.

VHTeHcH(UKaLms nporecca JpeHpOBaHMUs.

Knaccudukanms anmnapaToB /15l CTYLLeHUS U OCBET/IeHUs MyJIbII.

KoHCTpyKLusi ¥ IPUHLUI paboThbl paiianbHOTO CIYCTUTENS C TieprdepryecKuM
nprBOJOM. [IOCTOMHCTBA ¥ HEOCTAaTKH CTyCTUTes]; 00/1aCcTh IPUMeHeHMsI.
KoHCTpyK1Msl ¥ NPUHLMN 1eMCTBUS PaiMaibHOIO CIYCTUTEJIS C LieHTPaIbHbIM
TIPUBO/IOM TSDKeJIOro Tura. JJoCTOMHCTBA U HeJOCTaTKH; 00/1aCcTh TPUMEHeHHUS.
Koncrpykuusi v ipuHiun pabotsl crycturtenss SUPAFLO. ®akTopsl, Biusitolye Ha
paboTy crycruresnei.

[Mpaktuka npumeHenusi crycrtutesieit SUPAFLO Ha oboratutenbHbIX dabpukax.
CoBepleHCTBOBaHWe KOHCTPYKLIMY armnaparoB /ISl CTYLLeHUs Ty JIbII.
Cry1jeHue B TOHKOM cJioe. KOHCTPyKLMSI ¥ IPUHLIMIT JeliCTBUSI TOHKOC/IOMHOTO
OTCTOMHMKA. [IOCTOMHCTBA ¥ HEOCTAaTKK; 00/1aCTh IPUMeHEeHMsI.
Knaccugukanmsi KOHCTPYKLMI (UIBTPOB.

KoHCTpyKLus ¥ pUHLIMT PabOThI AMCKOBOTO BaKyyM-(uibTpa. locTOMHCTBA U
He/I0CTaTKH, 00/1aCTb TIPUMeHeHHsl.

KoHCTpyKLust ¥ IpUHLIMT paboThI AWCKOBOTO BaKyyM-(unbTpa, 061acTh
nipuMeHeHus1. KOHCTPYKTHBHBIE 0COOEHHOCTH JMCKOBOTO BaKyyM-(HUIbTpa
«Macrep».

KoHcTpykiusi ¥ ipuHLun pabotsl Bakyym-unbtpa CERAMEC. [TocToMHCTBA U
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18.

19.

20.

21.

22.

23.

HeZloCTaTKu GuUIbTpa, 00/1aCTh MPUMeHeHUS.

KoHcTpyKius v ipuHLUn paboTbl 6apabaHHOTO BaKyyM-(UIbTPA C BHELTHeH
bunbTpyoIeli MoBepxXHOCThI0. OCOOEHHOCTH KOHCTPYKLMK OapabaHHOTO BaKyyM-
¢buIbTpa CO CXOIAIMM MOOTHOM. JJOCTOMHCTBA M HEJJOCTaTKX (HIBTPOB; 00/1aCTH
VX TIPUMEHeHUsI.

KoHcTpyKius ¥ ipuHIUn paboTbl 6apabaHHOTO BaKyyM-(UIbTPa C BHYTPEHHEH
¢bubTpytOIIel MOBepXHOCTHIO. [JOCTOMHCTBA ¥ HEIOCTaTKU (UIbTPa; 00/1aCTh
MIPYMeHEeHUSI.

KOHCTPYKLMS ¥ IPUHLIMT PabOThI JIEHTOUHOTO BaKyyM-(QUIbTpa. JJOCTOMHCTBA U
HeJ[0CTaTKW; 00/1acTh TIPUMEHeHHSI.

Knaccudukarms ¢puibTp - mpeccos. ITpuHLMT paboTel GuibTp-mipecca. JJocTouHCTBa
Y HeIOCTaTKH (pUIbTP-TIPeCccoB, 00/1aCTH UX TPUMEHEHHUS..

KOHCTpYKLMS ¥ IPUHLIMT Pab0Thl BEPTUKAIBHOTO (GUILTP-Tipecca. JloCTOMHCTBA U
HeJ0CTaTKU (UIBTP-TIPeCCOB, 00/1aCTH UX TIPUMeHEeHMSsI.

Y CTpoiiCcTBO M paboTa CYIIU/IOK C KUTISIIUM C10eM. JJOCTOMHCTBA U HeJJOCTaTKY;
00/1aCTh IPUMEHEHMUS.

YMmetnb

- yMeTb pa3pabaThbiBaTh MPOEKTHBIE
WHHOBAI[MOHHbIE PeIlieHus 110 repepaboTke
TBEP/IbIX M0JIe3HBIX KCKOMIAEMBIX, BK/IIOUast
BCTIOMOTaTe/TbHbIe MPOLIECCHI U TIPOLICCHI
MIPOM3BO/ICTBEHHOTO 00C/TY)KMBAHKS: BEIOUPATh
Y pPaCCUUTHIBATh TEXHOOTHUECKUE CXEMBbI
00e3BO)KHUBaHUs, 00eC/TbITHBAHMUS
MUHEepa/bHBIX MTPO/IyKTOB, TbI/Iey/IaBTHBAHHUS
Ha 000oraTuTebHbIX (habpHKaX, CXeMbI
BOZIOCHA0KEHUST Ha 000TaTUTeTbHBIX
dabpukax, CXeMbl THZPABINYECKOTO
TPaHCIIOPTUPOBAHKST XBOCTOB 00OTaIlleH s U
rapamMeTpbl XBOCTOXPaHU/IHII]

Ilepeuesb mem 0151 N0020MOBKU K CeMUHApcKomy 3ausimuio «ObecnbLiueaHue u
nblLieynaenueaHue Ha 06ozamumesbHbIX pabpukax»:

LoOoONTUT W=

KoHcTpykuyu obecribliuBaTesnei.

ObecmbuBaHMe acbeCTOBBIX KOHLIEHTPATOB KaK MeTO/] TTOBBIIIEHNST X KauecTBa.
KoHCTpyKLMY LIUK/IOHOB ¥ OaTapelHbIX [IUK/IOHOB /IJIs1 MbUIeY/IaBIUBaHUsI.
KOHCTPYKLIMM MOKPBIX TTbIIey/IOBUATEeN

BapboTakHble 1 TIeHHbIe TIbI/IeyI0BUTeTH.

KOHCTpYKIL[MM TKaHEeBbIX (PM/IBTPOB Ji/Is Mbl/IeYy/1aB/IMBaHUS.

KoHCTpyKLIMY 3€pHUCTBIX U KOMOMHUPOBAHHBIX (PUTHTPOB.

KoHCTpYKLMH 31eKTPOQUIBTPOB.

CxeMbl Ibl/Iey/IaB/IMBaHUs Ha 000raTUTe/IbHBIX PabpuKax.

10 Bopwba ¢ mbuIbI0 Ha 000TraTUTENTBHBIX (habpUKax.
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Biagets - BJIafIeTh HaBBbIKaMH pa3pabOTKY MpoeKTHbIX | [IpakTHyeckoe 3afiaHue K 9K3aMeHallMOHHOMY OWJIeTy:
WHHOBALMOHHBIX PeIIeHHi 1o TiepepaboTke 1. OmnpezenuTh HEOOXOAUMYIO TUIONA/E 1St CrymieHus: 800 M>/d MyJIBIIBI C Pa3KIDKeHHEM
TBePAbIX MOJIe3HBIX UCKOTIaeMbIX, BK/IKOUas R=10. [TnoTHOCTHL TBepAoii (hasbl 3100 Kr/M>. Y je/bHast IPOM3BOAUTEILHOCT 10
BCIIOMOraTe/ibHbIe MPOLIeCChbl U MPOLIeCChI tBepzomy 0,25 T/M*-CyT.
TIPOU3BO/ICTBEHHOT'O 00C/TY)KUBaHWSI; 2. PaccuuTaTh pa3mMep MakCHMMaJbHbIX 3epeH B3BeCH, YXOJALMX B C/IUB OTCTOWHHMKA, eC/IN
OCHOBHBIMU METOJUKaMH IKCIIePUMEHTATbHOIO WX TH/[PaB/IMYecKast KPymHocTb 1,1 MM/c, a IIoTHOCTh 3 T/cM®,
onpezesieHus1 pa3/IMuHbIX ITapaMeTpOB 3. OrnpefenvTth NPOLIEHT TBEPAOr0 B pa3rpy3Ke CryCTUTe/sl, eC/IU IJIOTHOCTh TeckoB 1600
TIPOIIeCCOB 00e3BOKUBaHUS, KI/CM>, a TUIOTHOCTB TBepoii (asbr 4300 Kr/m’,
TIbL/Iey/IaB/TMBaHUS, BOJOCHA0XKeHYs, 4. Orpegenuth HEOOXOAUMYIO TUTOLAAB AJist cryijerus 1000 m3/u mysbmbl ipy JK:T=9:1.
TU/PaBIMYeCKOro TPaHCIIOPTa, HaBbIKaMU [TnoTHOCTB TBepAoH ¢assel 2,9 T/M3. Y ienbHas Harpyska o teepgomy 0,4 T/M2 -u.
00pabOoTKY TO/TyUeHHBIX SKCIIePUMEHTAIbHBIX | 5. PaccuMTaTh TMApaB/IMUeCcKy0 KPYITHOCTh 3epeH B3BeCH B YCIOBHUSIX CBOOOIHOTO
JAHHBIX OCaKZeHUs B BOJe, eC/I SKBUBAJIEHTHBIM JuaMeTp OCaKAaromuxcs yactuy, 10 MM, a
- OCHOBHBIMHU MeTO/IJUKaMH pa3paboTKu IUIOTHOCTB yacTuiy 3,4 r/cm?.
TIPOEKTHBIX PelleHUM OTAe/IeHU! 6. PaccuuTaTh KPYITHOCTH MaKCHMa/IbHbIX YaCTUL], YXOAAIIMX B CJIMB OTCTOMHUKA, €C/IU UX
00e3BOXKMBaHMsI Ha 000TaTUTETbHBIX (habprKax rU/paB/MyecKas KpyrnHocTsb 0,8 MM/C, a IVIOTHOCTb OCaKAAMOIIMXCA YacThL] 3,5 T/m°,
1. He nenrpudyrupoBanue noctynaeT 360 M*/4 MyJIbIIbI C COEP)KAHAEM TBEPOTO
18%. IToTHOCTEL TBepAOH (a3l 4,1 r/cM?®. OnpeenuTs 06HeM BObI, YXOAsILeH Co
C/IMBOM, eCJIY CoZiep kaHue TBepAoro B rneckax 55%. I[lotepsamu TBepAoro co CJiuBomM
nipeHeOpeub. PaccunTaTh MIOTHOCTD KeKa.
2. Heo6x01MO NIPUTOTOBUTE CYCIIEH3HI0 06beMOM 3 1M’ C CofiepyKaHHeM B Helt
TBepAoro 25%. IlnoTHOCTh TBepAoi (a3l 3800 Kr/m>. PaccunTarh MIOTHOCTD TaKOM
CYCIIeH3UH, MacCy HaBeCKH, 00eM BOJbI.
[ICK-6.3

CriocoOHOCTh BBIOMPATh ¥ PACCUMTHIBATH OCHOBHBIE TEXHOIOTHUECKHUE MapaMeTphbl 3(QEeKTUBHOIO ¥ 9KOJIOTMUYeCKH 6e30MmacHOro MpoU3BO/ICTBA PaboT 1Mo
nepepaboTKe 1 000ral|eHn0 MUHEPAbHOTO ChIPhSi HA OCHOBE 3HAHWI MPUHIIMIIOB ITPOEKTUPOBAHMS TEXHOJOTMUECKUX CXeM 000raTUTEeIbHOTO MPOM3BO/ICTBA U
BbIOOPA OCHOBHOT'O M BCIIOMOTaTeIbHOT'0 000raTUTeIbHOTO 000pYI0BaHHs

3HaThb

- OCHOBHbIe TeXHOJIOTMUeCKUe rapameTphl
3¢ heKTUBHOTO U 3K0JIorHYecku 6e30macHoOro
TIPOM3BO/ICTBA paboT 110 repepaboTke U
o0oralleHUI0 MUHEPaIbHOTO ChIPbS;

[TprMepHbI TIepevyeHb TeOpPeTUUeCKHX BOMPOCOB K 3K3aMeHY:

1. Yro Ha3bIBaeTCs MPOMBILLIEHHOU MbUIbIO?
2. Ot kakux (aKTOpOB 3aBHUCHT TIOSIBIEHHE TIHUTH B pabounx rnomerneHusx Gpadpuk?
3. HaszoBure ucTouHMKY 06pa3oBaHUs MblTH Ha OD.
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- TIPUHLIUIIBI eMCTBYS, YCTPOMCTBO U
TeXHUUYEeCKHe XapaKTepPUCTHKHU arrapaToB JJis
00e3B0oKMBaHUSI MUHepaIbHbBIX MPOYKTOB,
TibL/Iey/1aB/IMBaHUs U [I7Isl IPOLIECCOB
TIPOM3BO/ICTBEHHOTO 00C/TY)KMBaHUS

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

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

26.
27.
28.

[atiTe XapaKTepPUCTUKY ITePBUYHOM U BTOPUUHOM ITBI/TH.

HasoBute criocoOslI mbiiey/1aB/IMBaHUS U JaiTe UX KPaTKYIO0 XapaKTepUCTHKY.
Yro Takoe KII/I ribuieyoBuTess?

C Kako¥ 1ie/blo IPUMeHseTCsl 00ecCIblIMBaHKe Py/ibl ¥ TPOAYKTOB oborareHus?
Kakue MeTo/ibl 00eCIbI/TMBaHUSI TPUMEHSTIOTCS Ha (pabpukax?

CxeMa ¥ IPUHLMI PabOTHI LIEHTPOOEKHOTO 00eCTIbITBATEIS.

. B Kakux arrapaTax OCyIeCTB/SIeTCs yJ/laB/IMBaHUe MbLIU M0 AeMCTBHUEM CHJIbI

TSDKECTU?

. [laiiTe XapaKTepUCTUKY IbUIeOCAJUTEbHBIX Kamep.
. B Kakux arnmaparax oCylLeCTB/IIeTCS y/laB/MBaHKe MbUIY M0/, eCTBreM

L[EHTPOOEXKHOU CHITBI?

Yto Takoe (hakTOp paszesieHus B LUKIOHe?

HazoBuTe TUITBI [IUK/IOHOB.

M306pasuTe KOHCTPYKTUBHbIE CXeMbI TIPOMBIIIJIEHHBIX [[UK/IOHOB.

KoHcTpyKLus 1 006/1aCTh IPUMeHeHHs1 OaTapelHBIX [[UK/IOHOB.

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

[TepeuncauTe MPeUMYIECTBA U HEZOCTaTKH MOKPOT'O TIbUIEY/IaB/TMBAHUS.
[Tepeuncaure criocobbl MOKPOTO TIbIIeY/IaB/IMBaHKS, JATe UX KPATKYHO
XapaKTePUCTHUKY.

Hasnauenue cmauvBaresiei py¥ MOKPOM ITbI/Iey/IaB/TUBAHUH.

Moz melicTBUEM KaKMX CHJT Y/IaBJIMBAIOTCS YaCTHLILI B MOKPBIX TIHLIEY/IOBUTEISIX ?
CxeMa ¥ IpUHLUI PabOTHI LIEHTPOOE)KHBIX CKPyOOepoB.

CxeMa 1 IpUHLUI PabOoTHI arrapaToB C Tpy6oii BeHTypw.

CxeMa ¥ IpUHLUI PaboThl 0apOOTaXKHBIX U TIEHHBIX TTbI/IeyT1aBUTeIeH.
CyIIHOCTb Y/IaB/IMBAHUS TTBUTA GUIBTPYIOIIMMH IEMEHTaMU. Y KaXKUTe
MIPeMMYIL[eCTBA ¥ HeJOCTaTKU TpoLiecca GUIbTPOBaHMUS.

[puBeguTe Knaccu(UKaIMiO PyKaBHBIX (DHUITBTPOB.

[IpuBesuTe cXeMy pyKaBHOTO 3/IeMeHTa, IMOSICHUTE TIPUHLIUI JeiCTBYSI.
TpeboBaHus, TipeAbsBIIsieMble K (UIBTPOBAIbHBIM TKaHSIM. BUBI U XapaKTepUCTHKA
(GUIbTPOBAILHBIX TKaHEH.
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29. Crioco0Obl pereHepariy TKaHek.
30. [IpyuHIMI 3/1eKTpUYeCKOU OYMCTKU ra3oB. IIpermyinecTsa 1 HeJOCTaTKU MeTO/aA.
31. O6bsicHUTe PU3NUYeCKHe OCHOBBI METO/IA YI€KTPUUECKON OUUCTKH ra30B.
32. [IpuBeauTe KnaccupuKaLUio 371eKTpO(pUIbTPOB.
33. TlpuBeuTe yIpOILIeHHbIE CXeMbI TPyOUaTOro U T/IaCTUHUATOTO (DPUIBTPOB.
OO6BsicHUTe IPUHLIUT PabOTHI.
34. OOBbsICHUTE B/IMSTHUAE 37IEKTPUYECKUX CBOWCTB IMbITA Ha 3PPEeKTUBHOCTb PabOTHI
3/1eKTPOQUIIBTPA.
35. Kakwe emjé pakTopbl BAUSIOT Ha 3PPEKTUBHOCTb PaOOTHI 37IEKTPOPUIHTPOB?
36. [lanTe XapakTepuCTUKY pa3/MYHBIX CXeM IblIey/1aB/IuBaHusl.
37. O6sacTb IPUMEHEeHHUsT Pa3/IMYHBIX CXeM TIbUIeY/IaB/IMBAHUS.
38. dakTOpbI, OTpe/esoLe BEIOOp CXeM IbLeyIaBIiBaHMsI.
39. [laliTe XapaKTepUCTUKY BBITSDKHOM, PUTOUHON U 0011{e00MEeHHOUN BeHTHJISLUU.
40. OxapakTepusylTe BpeJHOe B/IMSHYE IblJIeN Ha 3[J0POBbe Yesl0BeKa.
YMmetb - pacCUUTHIBaTh OCHOBHbIE I1apamMeTpbl 3azauu
TeXHOJIOTUU U 000TaTUTe/IbHOT0 1.Ha BakyyM-(uIbTp NOCTYMAOT [eCKU CIYCTUTEIS C coZiepykaHueM TBepgoro 50%,
00opy/10BaHusI; aHA/TM3UPOBATh YCTOMYMBOCTD Harpys3ka 1o tepzomy 18 1/4. Ornpezents 00beM BO/bI, YAAISIeEMOH C GUIBTPATOM,
TeXHOJIOTUUeCKOro IpoLjecca U KaueCTBO ec/Id KeK (UIbTpa UMeeT BIaKHOCTb 12%, a moTepu TBepZoro ¢ GpuiabTpaToM
BbIITyCKaeMOH MPOAYKLIUY; cocrasyroT 1,5%.
- BLIOMpATh ¥ pacCUUTHIBaTL HEOOX0AUMOe
obopyioBaHus Jj1s1 00e3BOXKUBAHUS 2.Ha npecc-¢unbTp nocTymnaeT CrylieHHbIN NPOAYKT OTCTOMHUKA C COJiep>KaHHeM TBep/i0ro
MUHepa/IbHBIX [IPOAYKTOB, Ibl/Iey/IaB/IUBaHuA, 25% B Ko/muecTBe 80 M*/u. TInoTHOCTL TBepAOH (askl paBHa 2600 Kr/m>. Paccuurtats
JL/IS1 TIPOL{eCCOB MPOX3BO/CTBEHHOT O obbem (unbTpaTta ¥ 06BeM BOBI B KeKe, e/l KeK coZiep>kuT 18% Bnaru. [Torepsimu
00C/Ty>KUBaHUSI TBEpJOro ¢ PUIbTpaTOM MpeHeOpeyb.
Bnagetb - METO/laMU pacyéTa KaueCTBeHHO- REVIELI

KOJIMUeCTBeHHOU U BO,I[HO-LLIJ'IEIMOBOI?I cxeMm,
- MeTOdaMHu 000CHOBaHMSA OCHOBHBIX
MMapaMeTpoOB U MeTOAWKAMHU paCyeTa

1. Ha crymenue noctymnaet 150 M*/u My/IbIibl € cofiepykaHueM TBeporo 8%. III0THOCTS
TBepz10i (asel 3000 Kr/m*. PaccuuTarh AuaMeTp CryCTUTeIs, eC/IU ye/bHast TUIOoajib
cryuienust 14,4 M>-u/.
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TeXHOJI0rnyeckoro O60py,qOBaHI/IH AJIA
BCIIOMOraTe/JIbHbIX IMpOLeCcCcoB

2. OmpenenuTb HeOOXOAUMYIO TUIOIIAIb CTYILEHUsI, eC/TU Pa3KIKeHHe UCXOJHOM MyJIbITbI
13, a pas3xwkeHue CryljeHHoro npogykra 2. CKopocTs ocaxkaeHus yactull Teepgoro 0,5
CM/MUH, a IIPOU3BOUTE/ILHOCTD CI'YCTUTeJIA 110 TBepAoMy 100 1/4.

3. Ha crymjenue nocrymaet 240 M*/4 myJibIibl € cofiepkanueM TBepaoro 10%. II0THOCT
TBepz0i (asel 3,2 r/cm’. PaccuntaTh HEOOXOAMMYIO TI/IOIIAAL CTYILEHHs, eC/IH YelbHast
wIoI@ab crymenus 0,28 M>-cyT/T.

[ICK-6.4

CrniocoOGHOCTB pa3pabaThiBaTh 1 peasn30BbIBAThH MMPOEKTHI MPOM3BO/CTBA TPH NepepaboTKe MUHEPATIbHOTO M TEXHOT€HHOTO ChIPhsi HA OCHOBE COBPEMEHHOM
METO/I0JIOTHY TIPOEKTHPOBaHUS, PACCUUTHIBATH TIPOU3BOIUTETHHOCTD U OTIpe/ieNiITh TlapaMeTpbl 000py/j0BaHuUs 00oraTuTe/ibHbIX (pabpuK, hopMUpOBAThH
reHepasIbHbIH I71aH ¥ KOMITIOHOBOYHbIE pellieHrst 0boratuTebHbIX (habprk

3HaThb

- COBpeMeHHbIEe TPOEKTHI TI0 repepaboTke
MHUHEPAIbHOTO ¥ TEXHOT€HHOTO ChIPhS U
MEeTO/I0JIOTHIO MX NTPOEKTHPOBAHUS;

- METO/IUKH pacueTa MPOU3BO/IUTETbHOCTH
oboratuTeibHOU (haOpUKHU U OT/Ie/TbHBIX ee
11eXO0B;

- METOZVKH OTIpe/ie/ieHUst TTapaMeTpoB
000py10BaHUs 17151 BCIIOMOTATe/TbHbIX
TIPOIIECCOB Ha 000raTUTE/IbHBIX (habprKax

[TprMepHbI NIepevyeHb TeOpPeTUUeCKHX BOMPOCOB K 3K3aMeHY:

1. BopocHabskeHue 1 BO/J0OTBe/leHHe Ha 00oraTuTe/ibHbIX (pabprKax.

2. CxeMbl BofocHabkeHUs1 00oraTuTebHBIX (habpuK.

3. Uro Takoe BofonpoBoA? Kakue 0CHOBHBIE COOPY>KEHUS BXOZST B COCTaB
BozoripoBoziHOM ceTu? Knaccudukaliyis BoZONPOBO/OB.

4. [MpuHIMUanbHas cxeMa BoJocHabkeHust oboratutenbHoM (habprku. Kakumu
ObIBarOT cxeMbl BoZiocHabxeHust OD?

5. Ob6opoTHOoe BoflocHaOKeHHe oboraTuTebHbIX (habprk

6. Ha kakue Hyxzbl pacxoayetcs Boga Ha OD? Uto Takoe cBexkasi TeXxHAUeCKast BOa U
obopoTHast Boga?

7. W cTouHuky Bo/j0CHAOKeHUs U BO/[03a00pHBIe COOPY KeHHMS (C IPUMepaMu).

8. Ha3HaueHue BO/IOHANOPHOW OAallTHU B cUCTeMe BOJ0CHabKeHus1?

9. Yto Takoe Hapy’KHas U BHYTPeHHss BOJONPOBOHASA CEThb?

10. KonbLieBble ¥ TYNIMKOBBIE BOZOIIPOBO/HbIE CETU. JlOCTOMHCTBA Y HEIOCTATKU CXEMBI,
00/1aCTH UX TIPUMEHEeHHUS.

11. Yrto Takoe ruipaBIMueCcKrii yKIOH?

12. Kakasi Touka BOZONPOBOJHOM CETH HA3bIBAETCS JUKTYIOLLIEH?

13. Kakuie TpyObI IPUMEHSIFOTCSI /1151 BOJJOTIPOBO/IHBIX CeTell U Kakue TpeOoBaHUs K HUM
NIpeIbABJIAIOT?

14. YTo Ha3bIBaeTCs rnipaBJIN4YeCKUM TpaHCI'IOpTOM? ,Z[OCTOI/IHCTBEI N HEeJOCTATKHU




CTpyKTypHBIM

3/IeMEeHT [Tnanupyemble pe3ynbTaThl 00yUeHust OreHOuHBIE CpefCTBa
KOMITeTeHLINU
I'M/IPaB/IAYeCKOro TPaHCIIoOpTa.
15. UYTo Takoe KpUTHYeCKast CKOpOCTb IIOTOKA U OT Yero OHa 3aBUCUT?
16. CaMOTeuHbIl FMAPOTPAHCIIOPT: B KaKWX CJIydyasix MPUMEHSIeTCs, KaKue COOpPY>KeHHUs
BXOJAT B €ro COCTaB?
17. HanopHblii THIpOTPaHCIIOPT: B KAKUX C/Iyvasix IPUMEHSIeTCs, KaKhue COOpPY>KeHHsI
BXOJAT B €ro COCTaB?
18. XBOCTOBOE XO035IMCTBO 00OTraTUTe/NbHBIX (habpHK: Ha3HAUeHHe, COCTAB COOPYKEeHHUH,
SKCIUTyaTaLysl.
19. Tunbl xBocToxpanunui. Kakue ¢hakTopbl oripe/iesisitoT BbIOOP TIOLIAJKU TIOJ,
XOCTOXpaHuuie?
20. Kakue coopyskeHusi BXOJAT B COCTaB XBOCTOBOro xo3siiictBa O®, ux Ha3HaueHue?
21. Yro Takoe Hacoc? YTo Takoe Harop U rnojava Hacoca? Kakue rpespaitieHus: SHepruu
TIPOUCXO/AT MpU paboTe Hacoca?
22. KoHCTpyKLus ¥ IPUHLIUT JeliCTBUS 1ieHTPoOe>KHOT0 Hacoca (yMeTh 3apUCOBBIBATH).
23. ['pyHTOBBIe 1 TIeCKOBbIe HaCOChl. B ueM Ux oT/MuMe OT LjeHTPOOeKHBIX HaCOCOB,
paboTaroImx Ha YUCToM Bojie?
24. Kakue ucxoHble JaHHbIe HEOOXOJUMBI /ISl pacueTa THPaB/IMUeCcKOro TPAaHCIIOpTa?
25. MeTtoauka pacueTta riipaB/IMyeCcKoOro TpaHCIIoOpTa.
26. YTo Ha3bIBaeTcs TpeOyeMbIM CBOOOAHBIM HAllOPOM, M3 UeT0 OH CK/Ia/IbIBAeTCS?
27. Kak orpeiesisieTcst pacueTHast BLICOTa BOZOHAIIOPHOM OaliHU?
Ywmets - pa3pabaTbIBaTh U peai30BbIBaTh MPOEKTHI 3ajauva:
MPOU3BO/ICTBA TI0 TIepepaboTKe MuHepanbHoro | Ha dumbrpoBanue moctynaer 250 M*/u CyCIeH3UH C COZiep)KaHUeM TBeporo 58%.
Y TEXHOT€HHOT'O ChbIPbS HA OCHOBE T110THOCTH TBEepAOii (asbl 4000 Kkr/m>. PaccunrtaTh MaTepuaibHbIN OanaHc IpoLecca, ecim
COBPEeMEeHHOW MeTO/J0/IOTHH MMPOeKTUPOBaHUsT; | BIaXXHOCTh Keka 10%. [Totepsimu TBepzoro ¢ ¢puiabTpaToM npeHedbpeus. OmnpesieniTh
- paCCUMTBIBaTh NIPOU3BOJAUTE/ILHOCTD U Heo0X0UMY0 TUIoIaAb GUILTPOBaHUs, eciu q =200 Kr/M>-u,
OTIpeZie/ISITh TIapaMeTpbl 000PY10BaHUS JJIst
TIPOLIeCCOB 00e3BOKUBaHUS,
TIbL/IeY/IaB/TUBAHKS, BO3/IyX0CHA0KeHus],
BO/IOCHA0KeHUs, TM/IPaB/IMUeCKOro TPAHCIIOpTa
Bragets - IpuHLMNaMu (popMupoBaHus reHepaabHoro | Ilepeuensb Tem pedepaToB:




CTpyKTypHBIM
3/1eMeHT
KOMITeTEeHLIUU

[Tnanupyemble pe3ynbTaThl 00yUeHust

OueHouHbIe CpejCTBa

TUlaHa ¥ KOMIIOHOBOYHBIMU PeIeHUsMHU
oboratuTenbHbIX (abpuk;

- OCHOBaMH COBPEMEHHBIX METO/IOB
TIPOEKTUPOBAHUS 000TaTUTE/TbHBIX (PabpuK

1. TIpUHLIMTIBI POEKTUPOBAHUS TeHepaTbHOTO I/IaHa.
2. CocTaB u CTpyKTypa oboraTuTte/nibHOM (habpuKm.
3. ITpoeKTHO-KOMITOHOBOYHbIE PeIleHUsI BCTIOMOTaTe/TbHbIX LIEXO0B.

IICK-6.5 roToBHOCTBIO MPpUMEHATbL COBPEMEHHBIE I/IHCl)OpMa]_[I/IOHHbIe TE€XHOJIOTWUH, dBTOMATHU3MPOBaHHBIE CUCTEMBI ITIPOEKTUPOBAHUA oboraTuTe/IbHBIX

TIPOU3BO/CTB
3HaThb - TIDUHLIUIIBI ABTOMAaTH3aliu 3agaum:
TPOM3BO/ICTBEHHBIX TPOL[eCCOB; 1. B cycnensuu copepxutcs 35% TBepzioro. II0THOCTEL TBepoii dassl 3,8 T/Mm°.
- paboTy U peryimpoBKy 000py/Jj0BaHUsI. PaccunTaTh IUIOTHOCTh CYCIIeH3WH, MacCy HaBeCKH [ist purotosierus 330 m® Takoid
CyCrieH3uu, 00beM BOJIBI.
2. IlpurotoBUTH 2 /1 My/bIIbI IPY COZlePXKaHUU TBEPZAOro B myJblie 45% U MJIOTHOCTU
TBepzoi dasel 4200 Kr/m°, PaccunTaTth Maccy HaBeCKd, 00beM BOJbI U TJIOTHOCTh
TM0J/TyYeHHOU MyJIbITbI
3. B paguanbHblii cryctures nocrymnaer 400 M>/d Iy ibIibl C COepyKaHrueM TBeporo 8%.
ITnoTHOCTH TBepAOH a3kl 3200 Kr/m°. CojeprkaHue TBepAOro B reckax 55%.
PaccuuTath 00beM C/MBa M TJIOTHOCTH MeCKoB. [loTepsiMu TBepAOro npeHebpeyb.
Ywmets - 33[]aBaTb He0OX0/IMMbIe TTapaMeTphbl 3ajauu:
TEeXHOJIOTUYeCKOT0 TPOLeCCa; 1. B paguanbHbIi cryctutesb noctynaet 400 M*/d MyJIbIibl C COfiepyKaHHueM TBepgoro 8%.
- paboTaTh B MPOrpaMMHBIX KOMIL/IeKCaxX [TnoTHOCTH TBEpAOoH (asbl 3200 kr/m>. CojiepikaHue TBepZOro B reckax 55%.
Autocad u Kommac; PaccunrtaTh 00B€M C/THBA M TVIOTHOCTH MecKoB. [ToTepsiMu TBep/[0r0 MpeHeOpeyb.
- obpabaTbIBaTh pe3y/bTaThl KCIIepUMeHTOB U | 2. Ha cryienue nocrymnaet 500 M*/4 my/IbIIbI C paskKWKeHHeM paBHbIM 3. TI10THOCTE
aHa/IM30B PaboThl (habpUKH. TBepzoi (asel 2800 Kr/m°. Beixog cryijeHHoro npoaykra 90%, coepkaHue TBEporo B
CTyILeEHHOM MpoyKTe 63%. PaccuntaTh 00beM C/TMBa, 00BeM BO/IbI, YXOSIIIEH C
recKamu, MJIOTHOCTh CTYILIeHHOT0 MPOAYKTa, MacCy BJIaXKHBIX ITeCKOB.
3. Ha cryujenue rnocrymnaer nyJbIia C IJIOTHOCTBIO TBepZAo ¢asel 3800 Kr/M? B KouuecTse

150 /9 (cyxast Macca). PamxikeHue cycrnen3uu 5. Paccuutate 00beM BOJIBI, y/ja/isieMon
B (JIMB; 00BbeM BO/Ibl, YXO/silllel C Meckamu, eCv MJIOTHOCTh CTYLeHHOTO MPOJYKTa




CTpyKTypHBIM

3/IEMeHT [1naHKpyeMble pe3y/IbTaThl 00y4eHus OLleHOUHEIe CPefICTBa
KOMIIeTeHLIUH
1900 xr/m>,
Bnagets - OCHOBHOI TePMUHO/IOTHEH Kypca; BapHaHTEI KOHTPO,/ILHOH paboThI o pasaeny «O0e3BoXuBaHHe NPOLYKTOB

- HaBbIKaMU PabOThI B TIPOTPAMMHBIX
KOMIL/IeKCax;

- MeTOZIaMU TIPOEKTUPOBaHKsI 000PY/J0BaHUS
JI71s1 BCTIOMOTaTe/TbHbIX MPOLIECCOB.

o0oraieHus»
Bapuanr 1

Bapuanr 2

3.

[MepeuriciuTe BU/IBI BJIaTH U YKaXKWTE TTOPSJOK HACHIIIIEHUS BIaroi
abCoOTIOTHO CYyXOT0 MaTepuaria.

PackpoiiTe BausiHMe KPYITHOCTH M (POPMbI YaCTHUL] Ha
B/Iar0y/Iep>KHUBAOILYI0 CTIOCOOHOCTh MPOAYKTOB 00OTaIlleHUsI.
OnwimTe Tiporiecc 06e3BOKMBaHUs B OyHKepax. YKaKuTe 00/71acTh
TIpUMeHeHUsI TIPOoLiecca; Kakasl Bjiara y/jajisieTcsl U3 MaTepHara.
[TpyBeanTe KOHCTPYKIUIO W TIPUHILUI PabOThI TUCKOBOTO BaKyyM-
¢bunbTpa. IlepeuncivTe JOCTOMHCTBA U HEIOCTAaTKHA KOHCTPYKI[UH.

[TaliTe XapakTepPUCTUKY a[jCOPOMPOBaHHOM Biark. Ha Kakue BU/IbI OHa
Tofpa3ziensieTcs ?

PackpotiiTe BiusiHUe (HU3UKO-XUMUUECKOTO COCTOSTHHSI TIOBEPXHOCTH
TBEPZOTr0 Ha BJIaroy/1ep>kKUBaloIIyi0 CTIOCOOHOCTD TIPOIYKTOB
oborarreHus..

OnurmmTe mipotiecc 06e3B0OKMBAHKUS Ha TPOXOTaX. YKaxkuTe 00/1acTh
TIPUMEHEeHUsI TIPOLIeCca; Kakasl Bjiara yjaisieTcss U3 MaTepHara.

4. TTpuBeUTe KOHCTPYKIUIO W TPUHILIAI pabOThI paZiiaJbHOTO CTYCTHTEIS C LeHTPa/IbHbIM
nipuBo/ioM. [lepeuriciivTe JOCTOMHCTBA U HEOCTAaTKU KOHCTPYKLUM.




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

[TpomekyTouHasi aTTeCTalys 10 AUCLUIUTHHe «BcroMoraTe/ibHbie MPOIecChl» BKIOYAeT
TeopeTUYeCcKre BOTPOCHI, TIO3BOJISFOILME OLIEHUTh YPOBEHb YCBOEHUs 00yUaroI[UMUCs 3HaHUH, 1
NpakKTUUecKWe 3aJlaHusi, BBIABISIIOIIME CTeleHb CGHOPMUPOBAHHOCTM YMEHWW U BraJieHui,
NIPOBOJUTCA B (hopMe 3K3aMeHa.

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

IToka3zarenu u KPUTEPHUH OLI€CHUBAHHUA 3K3dMEHA:

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

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

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

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

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



