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PaBouast mporpamMma cocTapiena Ha ocHose ®TOC BO mo cmenmansrocta 21.05.04
T'OPHOE JIEJIO (mpuka3s Muno6paayku Poccru ot 17.10.2016 T. Ne 1298)

PaGouast mporpamMma paccMOTpeHa M ofoOpeHa Ha 3acenanuu Kadenpsl I'eomorui,
MapKIIEHIEPCKOTO Neia i O0OTaleH s ONE3HbIX MCKOMIAEMBIX =

23.01.2020, mpoToxon Ne 5 s
3aB. kadenpoi : N.A. I'pumue

Pa6ouas mporpamma 0100peHa METOIMIECKOH KOMUCCUER I/IFIIHT
25.02.2020 r. mpoToxon Ne 7

[pencenarens L,N // C.E. 'aBpuies

PaGovast mporpaMMa COCTaBIICHA: P
nouent kadexpsr 'MJIuOITH, kaum. TEXH. HAYK \/4// O.E.Topnosa

PernenzeHt:

BEyIIMH CIIENMATMCT TOPHO-O00TATHTENPHOTO HAIpPABICHHs ariQ- KOKCO-ZIOMEHHOHI
rpymmsr HTL] TTAO « MMK» , KasI. TEXH. HayK M.A. Ilpiranos




JIucr akTyann3anuu paGodeii mporpaMMel

PaGouas mporpamma nepecMotpeHa, 0GcyKaeHa 1 onobpena s peanmsarnuy B 2020 - 2021
y4eGHOM Toxy Ha 3acenaHuu Kadenpsl ['€onoruu, MapKiIeHIepcKoro Aeia i 0GorameHns

potokon ot 03 C%O r. e 1
3aB. kadempoii (/{/ N.A. Tpumun

PaGouyas mporpamma nepecMoTpena, oGCysKaeHa U onobpeHa I peanmsanuu B 2021 - 2022
y4eOGHOM Tomy Ha 3acenaHuu Kadenpsl ['eonornu, MapKITeiaepckoro fena i oGoraleHus

[Ipotoxom ot 205 1 Now- .
3aB. kadempoit WN.A. I'pumun

PaGouas mporpamma nepecMoTpeHa, 0GCykieHa 1 ono6pena LI peatusanuu B 2022 - 2023
y4e6HOM Toxy Ha 3acenaHuu Kadeapsl [€onornHd, MapKITeHIepCcKoro feia i oGoraienust

IIpotokom ot 20 . Ne
3aB. kadempoit U.A. T'pumma

¥

Pa6ouas nporpamMma mepecMoTpena, o6cyskeHa u 0g06pena s peanusarui B 2023 - 2024
yae6HOM romy Ha 3acenanuu kabexpsr ['eosoruu, MapKIIeHIepCKOro efia U 06orameHns

IIpotokomor 201 Ne
3aB. xadenpoit N.A. I'pummx

PaGouas mporpamma nepecMoTpeHa, 06CyKAeHa B 0n06peHa M peatnsanun B 2024 - 2025
y4eGHOM roy Ha 3acenanuu Kabeapsl ['eonornu, MapKIIeaepckoro aena i oGorameHus

IIporokom ot S )
3aB. kadempoit N.A. I'pumye

Pabouas mporpamma nepecMoTpeHa, 06CyKAeHa U 0106peHa Mis peatnsanu B 2025 - 2026
y4eGHOM roxy Ha 3acenaHuy Kadeapsl ['eonoruu, MapKIreHaepckoro feia i 06orameHns

IIpotokom ot 20 7 Ne-
3aB. kadenpoit W.A. I'pummx




1 e ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

Lenstmu ocBoeHMs JUCHUILIMHBL «BcroMorarenbHble MPOIECCh) SBISETCS: pa3BUTHE Y
CTY/ICHTOB JIMYHOCTHBIX KaueCTB, a Takke (hopMupoBanne mpohecCHOHATEHBIX KOMIIETSHIINN B
cootBercTBUU ¢ TpeboBanusMu ®I'OC BO no cneunansHoctu 21.05.04 T'opHoe aerno.

2 MecTO AMCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

JucuuminuHa BenoMorarenbHble Mpoliecchl BXOJUT B BapUaTHUBHYIO 4acTh y4eOHOTO
1aHa o0pa3oBaTeNbHOM IPOrPaMMBI.

JUis  u3ydyeHus  JUCUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

XuUMUs
T'eonorus

I'mppomexanuka

OOoralieHne MoJIe3HbIX HCKOTIaeMBbIX

du3nyecKue METOo/1bl U3yUEHUS MMOJIE3HBIX HCKOMAeMbIX

3HaHus (YMEHHMs], BIAJICHUS), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIIyT
HEOOXO0IMMBI JJ1s1 U3YYEHUSI AUCIUTLIIUH/TIPAKTHK:

@J10TalIMOHHBIN METOJ] 000TaALCHUS

[IpoexTupoBanre 00OraTuTENbHBIX PaOpUK

[lepepaboTka 1 UCIIOJIL30BAHKE MTPOTYKTOB O0OTALCHUS

[ToaroToBka K 3a1yTe U 3aIIMTa BBITYCKHOM KBaJM(UKALMOHHONW paboThI

[ToaroroBka k caue U caada rocy1apCTBEHHOIO SK3aMEeHa

[IpousBoicTBEHHAs — IPEIUIIOMHAs TPAKTUKA

3 Komnerennuu ody4yaromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILINHBI (MOAYJIfA) ¥ IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHHu sl

B pesynbraTte ocBoeHus aucHMILIMHBL (Monyisi) «BcmomorarenbHble IPOIECCH»
oOyuarouuiics 1oKeH 001a1aTh CAeAYOIIMMI KOMIETEHIUSIMHU:

CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIHN

[Tnanupyembie pe3yabTaThl 00ydeHUS

[1K-4 roTOBHOCTBIO OCYILIECTBIISATH TEXHUYECKOE PYKOBOJICTBO TOPHBIMH U B3PbIBHBIMU
paboTamMu Npu FKCIUTyaTallMOHHOM pa3BesiKe, J0ObIue TBEPIbIX MOJE3HBIX HCKOIIAEMBbIX,
CTPOUTENIBCTBE U IKCIUTYaTallUU MTOA3EMHBIX 00BbEKTOB, HEOCPEACTBEHHO YIIPABIISATh

IpoLeccaMy Ha MPOU3BOJICTBEHHBIX 00BEKTaX, B TOM YHUCIIE B YCIOBHUSIX YPE3BhIUANHBIX

CUTYyaluil

3HaTh - CTPYKTYpPY ¥ B3aUMOCBS3H KOMILJIEKCOB 1O JOObIYE, epepaboTKe 1
00O0TaIIeHHIO TTOJIE3HBIX UCKOMAeMBIX U UX ()YHKIIMOHAIHLHOE HA3HAYCHHE;
- TEXHOJIOTUY TOPHBIX U B3PBIBHBIX pa0OT MPH SKCILUTYaTAIHOHHOM
pasBezke, J0OBIYe TBEPBIX MOJIE3HBIX HCKOMIAEMBIX, CTPOUTEIBCTBE H
AKCIUTyaTaIuH TOA3EMHBIX 00BEKTOB

YmMetsb - OCYILECTBJIATH TEXHUUECKOE PYKOBOJICTBO TOPHBIMH U B3PHIBHBIMU

paboTamu Npu IKCIUTyaTallMOHHOM pa3Besike, J0ObIue TBEPIbIX MOJE3HbBIX
HCKOIAE€MBbIX, CTPOUTEIBCTBE U IKCILIyaTal[ii MO3€MHbBIX OOBEKTOB,

- YOPaBIsATh MpOLECCaMy Ha MMPOU3BOJICTBEHHBIX 00bEKTaX IO MepepadoTke
IOJIE3HBIX UCKOIAEMBIX




Bnazetrs

- HaBbIKaMH1 HETIOCPECACTBCHHOT'O YIIPaBJICHUSA IMpoucCcaMu rOpHbIX pa60T
Ha IMPOU3BOACTBCHHBIX O6T)€KTaX;

- OCHOBHBIMH IIPpUHIUITAMHA TEXHOJIOTHI BKCHHyaTaHHOHHOﬁ Pa3BCIKH,
)IO6BI‘~II/I, nepepa60T1<I/1 TBCPABIX ITOJIC3HBIX UCKOITACMBIX, CTPOUTCIIBCTBA U
OKCILTyaTalluu IMMOA3E€MHBIX 00BEKTOB

I1K-19 rotoBHOCTHIO K pa3pabOTKe MPOEKTHBIX MHHOBAI[MOHHBIX PELIEHUN 10
IKCIUTyaTallMOHHOMN pa3BeiKe, 100bIue, nepepaboTKe TBEPIbIX MOJIE3HBIX HCKOMIAEMBIX,
CTPOUTENIbCTBY U IKCIUIyaTalluu O3€MHbBIX 0OBEKTOB

3HaTh

- COBPEMEHHBIE TTPOIIECCHl 00€3BOKUBAHUS M 00CCTIBLITMBAHHMS
MUHEpaJIbHBIX IPOJYKTOB 000TaleHuS,

- IPOIIECCHI MbLICYJIaBIMBaHUs Ha 000raTUTENbHBIX (abpuKax;

- MPOIIECCHI THPABIMYECKOTO TPAHCIIOPTUPOBAHUS U CKIIAJAUPOBAHUS
OTXO0JIOB 00OTalllCHUS;

- MIPOIIECCHI MPOU3BOACTBEHHOTO OOCITYKUBaHUsI 000TaTUTENbHBIX (haObpuK
(BoztocHabXkeHHe, BO3TyXOCHA0KEHHE)

VYmern

- YMETh pa3zpadaThiBaTh MPOCKTHHIC MHHOBAIIMOHHBIE PEIICHUS 110
nepepaboTKe TBEPIBIX MOJIE3HBIX UCKOTTAEMBIX, BKIIIOUAS
BCIIOMOTATEIBHBIE MTPOIIECCHI U MPOIIECCHI MTPOU3BOICTBEHHOTO
00CITy>)KMBaHUSA: BRIOUPATh U PACCUNUTHIBATH TEXHOJIOTUUECKHE CXEMBI
00€3B0OKUBaHMSI, 00CCIBITMBAHNS MUHEPATLHBIX MTPOIYKTOB,
MBUICYJIABIMBAHMS HA 000TraTUTENbHBIX (PaOpuKax, CXeMbl BOJIOCHAOKECHHS
Ha o0oraTuTeNbHbIX (habprKax, CXeMbl THAPABINYECKOTO
TPAHCIIOPTHPOBAHMS XBOCTOB 00OTAIICHHSI M TTApaMETPhl XBOCTOXPAHUIIHII

Bnazetrs

- BJIaJIETh HaBbIKAMH pa3pabOTKU NPOEKTHBIX NMHHOBALIMOHHBIX PEILICHUN
10 1epepaboTKe TBEPbIX MOJIE3HBIX UCKOMAEMBbIX, BKIIIOUas
BCIIOMOTaTENbHbIE MPOLIECCHI U MPOLIECCHI POU3BOICTBEHHOTO
00CITy>)KMBaHUS,

- OCHOBHBIMU METOJIMKAMHU SKCIIEPUMEHTAJIBHOIO ONPEIEIICHUS Pa3IMYHbIX
IapaMeTpoB MPOILECCOB 00€3BOKUBAHNUS, TIbIIICYIABINBAHUS,
BOJIOCHA0XKEHU S, TUJIPABIMYECKOTO TPAHCIIOPTA, HaBbIKaMU 00pabOTKU
MOJIyYE€HHBIX IKCIIEPUMEHTAJIbHBIX JaHHbIX

- OCHOBHBIMU METOJIMKaMHU Pa3pabOTKU MPOEKTHBIX PEIICHUN OT/IEIeHUM
00€3BOKMBaHUs HAa 000raTUTENIbHBIX (habpuKax

[1CK-6.3 criocoOHOCTBIO BBIOUPATH U PaCCYUTHIBATH OCHOBHBIE TEXHOJIOTHYECKHE ITapaMeTphbl
3¢ (GEKTUBHOIO U HKOJIOTUYECKU OE3011acCHOTO MPOU3BOACTBA paboT Mo nepepadboTke U
00O0TaIIeHn0 MHHEPATIHLHOTO CHIPhSi HA OCHOBE 3HAHHH MMPUHIIUTIOB TPOSKTHPOBAHUS
TEXHOJIOTHYECKHX CXeM 000TaTUTEIHLHOTO TIPOU3BOJICTBA U BBIOOpA OCHOBHOTO U
BCIIOMOTaTEeIbHOTO 000TraTUTENBHOTO 000PY10BaHUS

3HaTh

- OCHOBHBIE TEXHOJIOTUYECKUE MapaMeTpbl 3PPEKTUBHOTO U IKOJIOTMUECKH
0€301acHOTO MPOU3BOACTBA PAbOT 1O MepepaboTKe 1 0OOTaIEHUTO
MHUHEPAIBHOIO CHIPhS;

- NPUHLHAIBI JEHUCTBUSA, YCTPONUCTBO U TEXHUYECKUE XapaKTEPUCTUKH
anmnapaTtoB AJ1s 00€3BOKUBAHUS MUHEPATIbHBIX MPOJTYKTOB,
NbUICYJIAaBJIMBAHUA U IJIA IIPOUECCOB MMPOU3BOACTBCHHOI'O O6CJ'Iy>KI/IBaHI/I$[




VYmern

- paccUMUTHIBATh OCHOBHBIE TAPAMETPBI TEXHOJIOTUU U 000OTaTUTENILHOTO
000pyI0BaHNs; aHAIU3UPOBATh YCTOMUNBOCTh TEXHOJIOTUYECKOTO
IpolLecca U KaueCTBO BBIITYCKAEMO MPOTYKIINH;

- BBIOMPATh U PACCUUTHIBATH HEOOXOUMOE 000PYAOBAHUS JUIs
00€3BOKMBaHNS MUHEPATIbHBIX MPOAYKTOB, MbUICYIABIUBAHUS, IS
IIPOLIECCOB MPOU3BOJCTBEHHOIO 00CTYKUBAaHUS

Bnazets

- METOJIaMH pacy€Ta Ka4YeCTBEHHO-KOJIMUYECTBEHHON U BOTHO-IIIIIAMOBOM
CXeM;

- METOJIaMH 0OOCHOBAHMSI OCHOBHBIX MApaMETPOB U METOJMKAMH pacyeTa
TEXHOJIOTHYECKOTO 000PYI0BaHUSI [IJIs1 BCTIOMOTATEIbHBIX MPOIIECCOB

[1CK-6.4 ciocoOHOCTBIO pa3pabaThIBaTh U PEaTU30BbIBATH IPOEKTHI IPOU3BOJICTBA MIPU
nepepaboTKe MUHEPAILHOTO U TEXHOIEHHOT'O ChIPhsi HA OCHOBE COBPEMEHHOM METO/10JI0T U
[IPOEKTUPOBAHMS, PACCUUTHIBATH MPOU3BOAUTEIBHOCTD U ONPENEIATH TapaMeTphbl
o0opynoBaHus 000raTuTeNbHbIX (PadpuK, POPMUPOBATH T€HEPAIbHBIH IJIAH U KOMIIOHOBOYHbBIE
pelieHus 06oraTuTenbHbIX GadpuK

3HaTh

- COBPEMEHHbIE MPOEKTHI 110 MepepadoTKE MUHEPAIBHOTO U TEXHOTEHHOTO
CBIPBSl U METOJIOJIOTHIO UX ITPOEKTUPOBAHMUS;

- METOJMKH pacyeTa MPOU3BOIUTEIBHOCTH 000raTUTENbHOU (PaOpUKu 1
OTJIEIbHBIX €€ LIEXO0B;

- METOJMKH OIpe/IeTIeHHsI TapaMeTpoB 000pyI0BaHUS AJIs
BCIIOMOTATENbHBIX [TPOLIECCOB HA 000raTUTEIbHBIX (padprKax

VYmern

- pa3pabaThIBaTh U PEATM30BBIBATH TPOCKTHI MPOU3BOJICTBA IO
nepepadoTKe MUHEPAIBHOTO U TEXHOTCHHOTO CHIPhSl HA OCHOBE
COBPEMEHHOM METOI0JIOTHH MTPOEKTUPOBAHHUS;

- paCCUUTBIBATh IMIPOU3BOAUTCILHOCTE U ONIPEACIIATE MapaMCTPhbL
000pyI0BaHUs 17151 TPOLIECCOB 00E3BOKMBAHMS, MBIJICYIaBIUBAHMS,
BO3/IyXOCHA0XKEHUsI, BOJOCHA0KEHHU S, THIPABIMYECKOTO TPaHCIOpTa

Bnazers

- IpUHIMIAaMH GOPMHUPOBAHUS T€HEPAIBHOTO MJIaHA U KOMIIOHOBOYHBIMHU
pelIeHUs MU 000raTUTEIbHBIX PaOpUK;
- OCHOBaMH COBPEMEHHBIX METO/I0B IPOEKTUPOBAHUS 000raTUTEIbHBIX

(babpuk

[1CK-6.5 roTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE HH()OPMALIMOHHBIE TEXHOJIOTHH,
aBTOMAaTU3UPOBAHHBIE CUCTEMBI IPOEKTUPOBAHMS 00OTaTUTENbHBIX IPOU3BOICTB

3HaTh - IPUHIUIIBI aBTOMAaTHU3ALH [TPOU3BOICTBEHHBIX MPOIIECCOB;

- paboTy U PETryIMPOBKY 000PYIOBAHHS.
Ymeth - 33/1aBaTh HEOOXO0IMMBbIE MTApaAMETPhl TEXHOJOTHYECKOI0 MIPOLIECcCa;

- paboTaTh B mporpaMmmMHbIX Komiuiekcax Autocad u Kommac;

- 00pabatbIBaTh pe3ysabTaThl IKCIEPUMEHTOB M aHAJIU30B PadOThI PaOpUKH.
Bnaners - OCHOBHOM TEpPMHHOJIOTUEN KYypCa;

- HaBbIKAMH pabOThI B IPOIPaMMHBIX KOMIUIEKCAX;
- METOJaMH MTPOEKTUPOBAHUS 000PYJOBaHUS /1711 BCIOMOTATEIbHBIX
IIPOLIECCOB.




4. CTpyKTYypa, 00bEM M coleprkaHue JUCHUNIMHBI (MO1YJIs1)
OO6mmast TpyI0EMKOCTh AMCIIUIUIMHBI COCTaBisAeT S5 3adeTHhIX equHull 180 akan. Yacos, B ToM

qHuCIIC:

— KOHTaKTHas pabora— 12,9 akaxn. Yacos:
—aynuropHas — 10 akazg. Yacos;

— BHeayauTopHas — 2,9 akan. Hacos

— caMocTosiTenpHas padota — 158,4 akan. Yacos;
— MOArOTOBKA K AK3aMeHy — 8,7 akaz. Yaca

dopma arTecTaluum — IK3aMeH

AynuTopHast T =
KOHTaKTHas pabora E % Dopma TeKyILero
S B
o] U KOHTPOJISI
Pasnen/ Tema 2, (B axaz. Hacax) = A . e Kon
5 8 © | camocTosITENBHOM CIEBAEMOCTH U
o
JTUCIMTUTAHBI & e = . | KomMmeTeHIHn
o & paboThI MPOMEKYyTOIHOM
o o
JIa6. |Ilpakr.| 3 & aTTecTalyn
Jlek. 5 3
3aH. | 3an. |Q =
1. Pazmen 1. «OGe3BoxuBaHHE
MPOJYKTOB 00OTAIICHUS
1.1 1.1. Tema «3HaueHHe CamMocTosTenbHoe
BOOBI W BO3AyXa B H3yueHue y4yeOHou
TEXHOJIOTMYECKUX Y HAy4HOU VYerHbli onpoc.
mpoleccax oOoramieHus, B JIUTEPATYPHI. Samrura TK-4. TIK-19
OCYILIECTBIIEHUU 5 1 10 Pemenne J1a00paTOPHBIX HC’K 6.3 ’
TpaHCIOpTa  MAaTEpUaJoB, JIOMAIIHUX 337124 pabor. TICK 6' 4’
obecnieueHue KOMGOpPTHOM 110 TeME IIpoBepka pereHus ’
cpempl s TPYASIIAXCS. «ITokazatenu JIOMAIIHUX 3aj1a4
Knaccugukanus Bcriomora- BJIArOCOJEPKAHUS
TENBHBIX MPOIIECCOBY ».
CaMocTosTenbHoe
nu3ydeHue yueOHoi
1 HaY4HOU YcrHblii ompoc.
JIUTEPATYPHI. 3amura
1.2 1.2, Tema o aGomane | TIK-4, TIK-19,
«Brnaroyznepsxuparonias 10 PATOp I1CK-6.3,
JIOMAIIHUX 3a/1a4 pa0or.
CIO0CO0-HOCTh MaTEPUATIOBY [ICK-6.4
10 TEME IpoBepka pelieHuns
«ITokazatenu JIOMAIIHUX 3aj1a4
BJIAr0COJICPKAHHUS
».
CaMocTosTenbHoe
H3yueHue y4yeOHou N
i Y4 N VYerHbli onpoc.
Y HAy4HOU [1K-4, TIK-19,
1.3 1.3. Tema 3amura
«JIpeHHpOBaHHe» 10 JIUTEPATYPHI. HABODATODHALX IICK-6.3,
PEHHP [Hoaroroska 2160Tp [ICK-6.4
J1a00paTOPHOMY P ’
3aHATHIO.
CaMocTosTenbHoe
H3yueHue yuyeOHou N
¥ yaes YcrHblii ompoc.
Y HayIHOU
. 3amura
1.4 1.4. Tema «CrymeHue» %4 10 JINTEPATYPHI.
J1a00paTOPHBIX
[ToaroroBka
pabor.
11a00paTOpHOMY
3aHATHIO.




CamocrosiTensHoe
n3ydeHue yueOHon

VYerHbli onpoc.

Y HAy4HOU
1.5 1.5. Tema i 3amura
1 10 JIUTEPATYPBI.
«DUTBTPOBAHUE» J1a60paTOPHBIX
[ToaroroBka
pabor.
J1a00paTOpHOMY
3aHATHIO.
CamMocTosTenbHoe
H3yueHue y4yeOHou N
ya yier VYerHbli onpoc.
Y HAYYHOU Sanuita
1.6 1.6. Tema «Cymixa» 10 JINTEPaTypBhl. LLI
J1a00paTOPHBIX
[ToaroroBka
pabor.
11a00paTOpHOMY
3aHATHIO.
[ToaroroBka k BricTynnenne Ha
CEMHHAPCKOM CEMHHAPCKOM
1.7 1.7. Tema P y P
3aHaTuro No 1. 3anaTuu Nel.
«TexHONOrMYecKHue CXeMbI 10
[loaroroBka k Brinonnenne
00€3BOXKUBaHUS) . o
KOHTPOJIbHOM KOHTPOJIbHOM
pabore. paboThL.
HUroro no pasneny 2/21 70
2. Paznen 2. «O6ecnbuinBanue U
TBLICYJIABJIMBAHUE)
CamocTosTenbHoe N
H3VICHIE VICOHOG VYerHbli onpoc.
YACHHE yHct amra TK-4, TTK-19,
2.1 2.1. Tema 1 HAY4HOU
J1a60paTOPHBIX [ICK-6.3,
«ObecnbUIIBaHue 14 JIUTEPATYPBI.
MIPOYKTOB 00OTAIIECHHUS» [ToaroroBka k pagor. TICK-6.4,
Pemienne IICK-6.5
J1a00paTOpHOMY
JIOMAIIHUX 33]a4.
3aHATHIO.
CaMocTosTenbHoe VeTHB OIPoC
22 2.2. Tema «OOmue n3ydeHue yueOHoun 3amHTap ’
CBEJICHUS o Y HAYYHOU
J1a00paTOPHBIX
IBLICYJIaBIMBAHUU Ha 1 12 JIUTEPATYPBI. aGoT
000raTuTeNbHBIX [ToaroroBka k P )
Pemenne
(habpukax» J1a00paTOPHOMY
JIOMAIIHUX 33]a4.
3aHATHIO.
[ToaroroBka k BricTynnenve Ha
2.3 2.3. Tema «Merousl A y
1 12 CEMHHAPCKOMY CEMHHAPCKOM
BLICYJIABIBAHUS
3aHATHIO No 2. 3aHATHH No2.
HUroro no pasneny 2 38
3. Pazgen 3. «BonosozmymiHoe
XO035ICTBO 00oraTuTeNbHBIX
(babdpuk»
CamMocTosTenbHoe
H3yueHue y4yeOHou N
i i N Ycernsiii onpoc. | [TK-4, T1K-19,
3.1 3.1. Tema «OO0mue 1 Hay4HOH
3amnura IICK-6.3,
BOIIPOCHl  BOJOCHAOMKEHUS 10 JINTEPaTypBhl.
oboraTuTenbHbIX (HaOpUK» [ToaroroBka k N1aGopaTopHLIX TICK-6.4,
pabor. IICK-6.5
J1a00paTOpHOMY
3aHATHIO.
Pemenne
JIOMAIIHUX 337124
3.2 3.2. Tema «Hacocsl u IIpoBepka pereHus
1 10 | mo Teme «Pacuer

HACOCHBIC CTaHIITUH»»

BOZAOIPOBOAHOMN
CeTH.

JOMaIlIHUX 3aJa4.




CaMOCTOSTENbHOE
33 33. Tema «OOGmue uayHetme yqe? e R orpoc.
Y HayIHOU
BOIIPOCHI 10 T —— 3amura
BO3IyXOCHA0KCHHSI I J1a00PATOPHBIX
oboraTuTenbHbIX (HhaOpUK» O/ITOTOBKA K pabor.
J1a00paTOpHOMY
3aHATHUIO.
HUroro no pasneny 1 30
4. Pazmen 4. «XBocroBoe
XO035IIICTBO 00oraTuTeNbHBIX
(babdpuk»
CaMOCTOSTENbHOE
n3ydeHue yueOHoun
1 HAY4HOU
JIUTEPATYpPHI.
IToaroroBka k VYerHbli onpoc.
J1a00paTOPHOMY 3amura TIK-4, TICK-
4.1 4.1. Tema «OOume 10.4 3aHATHIO. J1a60paTOPHBIX 6.3. TICK-6.4
b o~ c '
CBEIICHHUS O KaHAIN3AIHI» Pemenune paobor. HICK-6.5
nomanrHux 3ana4d |[Iposepka pemenus )
o Teme «Pacuer | momamiHux 3amadq
XBOCTOBOTO
X03s1iicTBa
oboraTuTeNnbHON
babpukny.
[ToaroroBka k
11a00paTOpHOMY
3aHATHUIO.
Pemenne
JIOMAIITHUX 3a71a4 | YCTHBIH onpoc.
4.2 4.2. Tema o teme «Pacuer 3amura
«'uapaBIUYeCKuit 1 1o | mampaBmeckoro J1a00PATOPHBIX
TPaHCIIOPT MPOIyKTOB TPaHCIIOPTAay. pa0or.
oborarieHus» IoaroroBka k  |[IpoBepka pemieHust
9K3aMEHYy: JIOMAIITHAX 337139
nu3ydeHue yueOHoi
JIUTEPATYpHI,
KOHCIICKTOB
JIEKLIUH.
Uroro no pazneny 1 20,4
HUroro 3a cemecTp 6/21 1584 9K3aMeH
ITK-4,T1K-
HTtoro mo AUCLUILIMHE 6/21 1584 9K3aMEH é93’}ITTCCI§<-
6.4,TICK-6.5




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B npouecce npenonaBanus qucHUILIMHBL «BecmoMorarenbHbie IPOIECCh) TPUMEHSFOTCS
TpaJMLIMOHHAS U NHTEPAKTUBHAS TEXHOJIOTHH.

YcBoeHUEe AMCLUUIUIMHBI JIOCTUTAETCSl B XOJI€ ayJUTOPHBIX 3aHATHH M BBIIOJHEHUS
CTYACHTaMH pa3IMYHBIX BHUJOB CaMOCTOSITENIbHOM paboThl. Jlekumu nDpoxonasT Kak B
TpagUITMOHHOW dopme «IeKuus-uHpopMaIys», Tak U B GOpME <«JICKIHSA-TUCKYCCHSI» |
«CEMUHAP-TUCKYCCHUS» C LENbI0 KOJJIEKTUBHOTO OOCYXKJAEHHS BOIpoca, MpoOiieMbl (3apaHee
BBIHECEHHBIX [IpErojiaBaTelieM Ha OOCYXJEHHE) M MEXIPYyNIoBOoro auanora. «Jlexkmus-
JUCKYyCCUsD» TaK MPOXOJUT B pOpMe HAYUHO-IIPAKTUUECKOTO 3aHATHUS C 3apaHee MMOCTaBICHHOMN
MpoOJIEMAaTUKON M CHCTEMOW JOKJIAJIOB CTYJIEHTOB JJIMTEIBLHOCTHIO 5-10 MUHYT, a B KOHIIE
JIEKLMU IperojaBaTelb NOABOAUT UTOTH CAMOCTOSITEIbHON PabOThI M BBICTYIIJICHUH CTYAEHTOB,
JOTIOJTHSIET WJIM YTOUYHSIET IPEICTaBICHHYIO HH(OpMaIHIO U (OPMYIHPYET OCHOBHBIE BBIBOIBI.

[Ipu mpoBeIeHNH JEKIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS: METO/1 KOHTEKCTHOT'O 00y4YeHMUs,
KOTOPBIH MMO3BOJISIET YCBOUTh MaTepHall ITyTeM BBISBIICHUS CBA3EH MEX Iy KOHKPETHBIM 3HAaHUEM
U €ro NpUMEHEHHEM, METOJ MEKIUCIUIUIMHAPHOIO 00y4YeHHUs JUIsl UCIOJb30BaHUs 3HAHUM U3
pasHbIX oOjacTel, uX TIPYNINUPOBKU U KOHIIEHTPAIIMM B KOHTEKCTE KOHKPETHOM perraemMoi
3ajauM, yuyeOHasi JUCKYCCHSl KaK METOJ| MHTEPAaKTUBHOTO OOY4YEeHHs 10 OOCYKIEHHIO HTOTOB
BBITNIOJIHEHUS PACUETHBIX 3aJJaHUH U aHAIN3y KOHKPETHBIX IIPOU3BOJICTBEHHBIX CUTYaIUH.

JlexumoHHBIH MaTepuas yriayOnsieTcs IpU CaMOCTOSITEIbBHOM M3YYE€HUU Marepuala Io
TeMaM Kypca, 3aKpeIuIsieTcs IPU PEeLeHUH TIOMAIIHUX 33/1a4 U [P MOArOTOBKE BHICTYIICHUM Ha
CEMHUHAPCKUX 3aHATHUSX, i€ pa30uparoTcsi KOHKPETHBIE IPOEKTHO-KOMIIOHOBOYHBIE PEILIEHUS Ha
npuMepe JEHCTBYIOIIUX MNPEANpPUATHNA, MPH BBIIOJIHEHUHM U 3allUTE JA0OPAaTOPHBIX padoT.
Hcnonb3yroTcss  WUIIOCTpaTUBHBIE — BHjAeoMmarepuaibl  (BuaeoQmibMbl,  ¢ororpadum,
ayJIM03anucH, KOMIIbIOTEPHbIE TPE3CHTALINHN).

B xauecTBe O1IECHOYHBIX CPEJCTB Ha MPOTSHKEHUN U3YYEHUS] AUCHUIIITMHBI HCTIOIB3YIOTCS:
YCTHBIM OIpPOC, TECTUPOBAHHE, BBICTYINICHUE HAa CEMUHAPCKUX 3aHATHUSAX, IPOBEPKA PELICHUs
JIOMAIlIHUX 33/1a4.

JlexumoHHBIH MaTepuan 3akperuisieTcs B XoJie JIabopaTOpHBIX pPabOT, Ha KOTOPBIX
BBIINIOJIHAIOTCS TPYNIIOBBIE WIM MHAWBUIyaIbHbIE 3aJaHUsI IO PO IeHHOU Teme. JJabopaTopHbIit
MIPaKTUKYM BBINOJHIETCS C LEAbI0 NPUOOPETEHUs NMPAKTHUECKUX HABBIKOB IO H3YYEHHUIO
npoueccoB 00€3BOKMBAHUS U YCTAHOBJICHUIO BIMSHUS OCHOBHBIX ITapaMETPOB HA MOKa3aTeau
00€3BOKMBaHHUA, pErylIupoBke obOopynoBanus. Ilpu mnpoBegeHun nabopaTopHbIX pabOT
CTYIEHTBI OJDKHBI HAy4UTbCs paboTaTh Ha JIabOpaTOpPHOM OOOpPYNOBAaHUHU, YMETh MPABUIIBHO
OpraHU30BBIBATH OSKCIIEPUMEHT, SCHO M TOYHO OINMCHIBaTh IPOBEACHHBbIE OMNbITHL. [lpu
IIPOBEJICHUH J1a00PATOPHBIX 3aHATHI HCIONb3YETCSd METOJ] KOHTEKCTHOIO O0Y4YeHHMsI, KOTOPbII
MIO3BOJISIET YCBOUTH MAaTe€pHall IIyTEM BBISBJICHHS CBA3€H MEXIy KOHKPETHBIM 3HAHUEM M €ro
[IPUMEHEHHUEM.

CamocrosTenbHass paboTa CTYACHTOB CTUMYIHPYET CTYAEHTOB K CaMOCTOSITEIbHOM
popaboOTKE TEM, B MIPOLIECCE BBHIMOJIHEHUS MHAMBUYAJIbHBIX JOMALIHUX 3aJjaHUi, B IpoLecce
BBINIOJIHEHUS] KYpCOBOM paOOThI U NP MOJATOTOBKE K MPOMEXKYTOUHOH aTTectauuu. Pe3ynbraTel
YCBOEHMSI MaTepuraia IpOBEPSIIOTCS B popMe dK3aMeHa.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeCTBA AJIs IPOBEACHHUS IPOMEKYTOYHON ATTeCTALMU
[IpencraBieHsl B IPUITOKEHUH 2.



8 YueOHo-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIs)

a) OcHoBHas IMTEpPaTypAa:

1. ABnoxuH, B. M. OcHOBBI 000TaIeHHS TIOJIE3HBIX UCKOMIAEMBIX : YU€OHUK : B 2 TOMax /
B. M. ABnoxun. — 4-e u3a., crep. — Mocksa : ['opHas kuura, 2018 — Towm 1 : OBorarurenbHbie
npoueccel — 2018. — 420 c. —Pexum nocryna : https://e.lanbook.com/book/134944

2. TopmoBa, O. E. OGOGe3BoxxuBaHHME MNPOAYKTOB oOOorameHus U 000pPOTHOE
BOJIoCHaOkeHHE oboratuTeNnbHbIX (adpuk : yauebnoe nmocoodue / O. E. I'opnosa, H. H. Opexona ;
MI'TY. — Marautoropck : MI'TY, 2017. — 1 sanexrpon. Onr. Juck (CD-ROM). — 3arn. C tutyi.
DkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137
687/3298.pdf&view=true (mara oOpamenus: 04.10.2019). — Makpooosekt. — Teker
ANEeKTpOHHBIN. — CBenieHus noctynHsl Takke Ha CD-ROM.

b) lonosHuTeIbHAS JIATEpaTypa:

1. AbpamoB, A.A. Texnosorust nepepadoTku U OOOTalIeHUs] PyJ LIBETHBIX METAJIOB!
VYyebnoe nocobue B 2 kH. T.3. Kuura 1. Pygonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn
pyasl [DnexkTpoHHbIN pecypc].— M.: U3n-Bo «I"opHas kauray, 2005. =575 ¢.— ISBN 5-7418-0346-
8. — Pexxum nmoctyma: http://e.lanbook.com/books/.

2. Tanymun, O.JI. BcmomoratenbHble mporiecchl oboramieHus. KoHCHEKT Jekuuii
[OnexTponnbiit  pecypc]. — Honemnk, HonHTY, 2008. — 92 c¢.— Pexum npocryna:
http:/www.twirpx.com/file/455160/

3. T'opaoBa O.E., OpexoBa H.H BcmomorarensHbie mporeccsl 000ramieHus: mojIe3HbIX
HCKOIaeMbIX: yueb. nocodue. Maruuroropck: M3a-80 Marauroropcek. roc. Texs. yu-ta uM. I'.1.
Hocosa, 2016.- 219 c.

4. Hazumko, E.M. Koncnekr nexuuit no kypcy O0e3BoKHBaHUE MTPOYKTOB 00OTaIlleHUs
[OnexTponnbiit pecype]. [ HouHTY, JHomenk — 2008. — 106 c. — Pexum mpocryma:
http:/www.twirpx.com/file/647547/

5. Uysnos, I'.I'. XBocTOXpaHWIMILa U OYUCTKA CTOUHBIX BOJ [ TekcT]: yueOHoe mocobue
s By30B.-ExkarepunOypr: U3n-so YITYVY, 2005.-231 c.[] ISBN 5-8019-0084-5.

6. I'mppaBnuyeckoe ckiiagupoBanue XBocToB oboramienus [Tekct]: CnpaBounuk /B.U.
Kubupes, I'.A. Paitsn, I'.T. Cazonos. — M.: Heapa, 1991. - 192 c.

7. Pynenko, K.I'. OGecnbuiBanue W MbLICYyIaBIMBaHUE MpU 00pabOTKE MOJIE3HBIX
uckomnaemsix [ Tekcr] / K.I'. Pynenko, A.B. KanmbeikoB.— M.: Henpa, 1987. —263 c.

8. baranoro, A.M. BomoBozmymHoe xo3siicTBO oOoratutenbHbix (adpuk [Tekcr]:
yaebHoe mocobue /st By30B. — M.: Henpa, 1984.- 295 c.

9. Ilepuomnueckue wusnanus: “OOoramenue pyn’, pedepaTuBHBIA XypHAT “I'opHOE
neno”, “T'opHblil xypHan”, “I'opHbli )KypHai1. I3BeCcTHS BHICIINX y4€OHBIX 3aBEICHUN .

B) Meroanuyeckune yKazaHus:

I'opnoBa O.E. Meronnueckue ykazaHusi K 1a00paTOpHbIM padOTaM IO AWCLHUILIMHE
«BcnomorarenbsHble mporiecch» A oOydaromuxcs no crneuuaibHoctd 130405.65 Bcex Gopm
oOyuenus.- Marautoropck: M3n-so Marauroropck. roc. text. yu-ta um. I.11. Hocosa, 2015.- 30
C.

I') IlporpammHuoe obecnieyenue u UuTepHeT-pecypcebi:



IIporpammHoe obecnieueHne

Haumenosanue 10 Ne norosopa Cpox neicTBuS TULICH3UN
MS Windows 7

Professional(ms  |[1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1y 135 47 17.09.2007 GeccpouHo
Professional

7Z1p cB0001HO pacrpocTtpansemoe [10 OCCCPOIHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa

[TouckoBas cuctema Axanemust Google (Google Scholar) JURL: https://scholar.google.ru/

Hanmonanehas HMH(OPMALIMOHHO-aHAIUTUYECKAsI
cucreMa — Poccuiickuil MHAEKC HAyYHOI'O LUTHPOBAHUSA
(PUHI)
Nudopmanronnas cucrema - EnnHoe okHO gocTymna K
nHGOPMAITMOHHBIM PECypcam
OnexkTpoHHas 6a3a nepuoauueckux usganuii East View
Information Services, OO0 «MIBUC»

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

URL:
https://elibrary.ru/project_risc.asp

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

https://dlib.eastview.com/

MarepuanbHO-TeXHUYECKOE 00ecnedeHNe TUCIUIUINHBI BKIIFOYAET:

MartepuanbHO-TeXHUYECKOE 00ecreYeHNe TUCIUIUINHBI BKIIIOYAET:

Jlekuvonnas aymuropus — MynbTUMEOUIHBIE CPEACTBAa XPAaHEHMs, IIEpeladyd |
npecTaBieHus UHGOpMaLuu

Jlaboparopus BcioMmoraTenbHbIX mporieccoB (aya. 10): 1. JlabopaTopHas ycTaHOBKa JIst
U3Y4YEeHUsS KUHETHKH cryueHus. 2. JlabopaTopHas BakyyM-(UIbTpOBajbHAasi YCTaHOBKa C
MMOBOPOTHOM BOpOHKOH. 3. JlabopaTtopHas BakyyM-(QriIbTpOBalibHAs YCTAHOBKA JIJISI OTIPEICTICHUS
KOHCTaHT (unbTpoBanus. 4. JlaboparopHas ycTtaHoBKa OapabaHHOro BakyyM-(huibTpa. 5. Becbl
TEXHUYECKUE.

Komnbrorepnsiii kiacce : [lepconanbhbie kommbrotepsl ¢ nakerom MS Office, ¢ Beixogom
B UHTEpHET W C J0CTYIOM B DJJIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTEIbHYIO CpEIy
YHUBEPCUTETA

AynuTopun s cCaMOCTOSTEIbHONW paldOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAJIBHBIE 3aJIbl
oubnuoreku: [lepconanbHble KommbioTepbl ¢ nakerom MS Office, BeixogoM B MHTepHET U ¢
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMALTHOHHO-00pa30BaTEIbHYI0 Cpely YHUBEPCUTETA

[lomemienne s XpaHeHUS M NPOPUIAKTHUYECKOTO OOCIY)KMBaHUS y4eOHOIO
obopynoBanus: CTeutaku Il XpaHEHUs Y4eOHO-HATJISITHBIX MTOCOOUH 1 yueOHO-METOINYECKON
JOKYMEHTAI1H.



IIpuinoxenne 1
6. YueOHO-MeTOANYeCKHe o0ecTieYeHNe CAMOCTOSITeIbHOIH padoThl CTY/ICHTOB

[To mucnunmze « BenomorarenbHble NPOLECCHD TPEAYCMOTPEHA Ay JUTOPHAS U
BHEay/IMTOPHAs CaMOCTOsTEIbHAs paboTa 00ydaronuxcs.

BHreaynutopHas caMmocTosTeNbHAs paboTa CTYACHTOB OCYIIECTBIISIETCS B BUJIEC TIOJTOTOBKH K
1a00paTOPHBIM, KOHTPOJILHBIM Pa00TaM, CEMUHAPCKUM 3aHSTHSM, TIPU PEIICHUH JTOMAITHUX
3azad.

Buapl camocrositenbHOM paboThl (00BEM YacOB, OTBOAMMBIX HA CAMOCTOSITEIIBHYIO PabOTy 1O
yueOHOMY Iu1any — 54,5 4acoB):

1. CamocTosiTeNbHOE U3YYEHHUE YU€OHOM TUTEpaTyphl — 16,5 yacoB
2. IloaroToBka K J1abOpaTOPHBIM 3aHITHSIM — 10 gacos

3. IToAroToBKa K CEMUHAPCKUM 3aHITUSAM — 8 yacoB
41TonroroBka K KOHTPOJIbHOM paboTe —4 yaca

5. Pemienne nomanHux 3aaad — 16 gacoB

Ilepeuenv mem ona noozomoexku K cemunapckomy 3anamuio Nel «Texnonozuueckue cxemot
00360)1CUBAHUAN:

1. Cxembl 00€3BOKUBaHUSI POAYKTOB 00OTAIIEHNS HA MAarHUTOOOOTaTUTEIIBHBIX
(habpukax.
Cxembl 00€3BOKHUBAHUS ITPOJYKTOB 00OTallleHUsI Ha TPaBUTALIMOHHBIX (pabpuKax
Cxembl 00€3BOKMBAHUS [TPOJYKTOB 0OOTaleHus: Ha PJIOTAIMOHHBIX (adbpuKax
KomnonoBka o60opynoBanus 00€3BOKHUBAIOIINX YCTAHOBOK.
CryuieHue 1 cKJIaJupOoBaHUE CTYLIEHHBIX XBOCTOB.

Nk

Ilepeuens mem 0151 n0020mMo6KU K cemunapckomy 3anamuio Ne2 «Obecnvliusanue u
nolaeynaenueanue Ha 0002amMumenbHbIX PadpurKaxy:

1. Konctpykuuu obecnblinBaTeNIeH.

2. OobecnpuiiBaHuE acOECTOBBIX KOHIEHTPATOB KaK METO/1 MOBBIIIEHHUS UX Ka4eCcTBa.

3. KoHcTpykuuu IMKIOHOB M OaTapelHbIX IIUKIOHOB JJIS IIbLICYIaBIMBaHUS.

4. KOHCTpPYKIIMH MOKPBIX IbUICYIOBUTENIEH

5. BbapOoTa)kHble U NIEHHbIE MBLICYTOBUTEIH.

6. KoncTpykuuu TKaHEBBIX QUIBTPOB JUIS MbUICYIABIMBAHUA.

7. KoHCTpyKuIMH 3€pHUCTBIX 1 KOMOWHUPOBAHHBIX (DUIBTPOB.

8. KoHcrpykuuu 35eKTpouibTpoB.

9. CxeMbl IblICYIABIMBAHUS HA 000TaTUTENbHBIX (PabpuKax.

10. bopb0a ¢ nbuIbI0 Ha 000TaTUTENBHBIX (PadpHUKaX.

BapuaHTbl KOHTPOJILHOI padoThl M0 pa3aeny «O0e3B0oKHBaHUE POAYKTOB 000rallieHUus»
Bapnanr 1
1. TlepeuncnuTe BUIbI BJaru U yKaxuTe MOPSA0K HACBIILIEHUS BIaroil abCoJIFOTHO CyXOro
MaTepuaa.
2. Packpoiite BIUsHUE KPYTHOCTU U ()OPMBI YACTHI] HA BJIAroyAep KUBaIOIIYIO
CIIOCOOHOCTH TIPOIYKTOB 00OTAICHUSI.
3. Onumute npoiecc 00e3BOKKUBaHUS B OyHKepax. YKaKuTe 001acTh MPUMEHEHUS
Ipolecca; Kakas Biara yaaaseTcs u3 MaTepuaa.
4. IlpuBenuTte KOHCTPYKIUIO U IPUHIUI pabOThl IUCKOBOIO BaKyyM-(HIbTpa.
[lepeuncnure TOCTOMHCTBA U HEJOCTATKU KOHCTPYKIUU.

Bapwnanr 2
JlaiiTe xapakTepUCTUKY KanWUIsIpHOH Biaru. Ha kakue Bubl oHa mojapaszaensercs?
2. PackpoiiTe BIUSHUE TOPUCTOCTH U CTPYKTYPBI OCaJIKa Ha BJIArOYyACPKUBAIOIIYIO
CIIOCOOHOCTH TTPOIYKTOB 00OTAICHUSI.
3. Onumure npouecc 00e3B0KMUBaHUS Ha IPEHAXKHBIX CKIalax. YKakuTe 001acTb MIPUMEHEHUS
Ipolriecca; Kakas Bjara yaajsercs U3 Marepuania.



4. TlpuBeauTe KOHCTPYKLHUIO U IPUHLIMI paboThl OapabanHo# cymuiku. [lepeunciure

JOCTOMHCTBA U HEJOCTATKN KOHCTPYKIIUH.

Bapwuanr 3

1. JlaiiTe xapakTepucTuky agcopOupoBaHHoi Biaru. Ha kakue Buabl oHa nojapaszzaensercs ?

2. Packpoiite BusiHUE PU3NKO-XUMUYECKOTO COCTOSIHUS [TOBEPXHOCTH TBEPIOTO HA
BJIArOYJEP>KUBAIOIIYIO CTOCOOHOCTD MPOTYKTOB 00OTAIIICHUSI.

3. Omnumute mpoiecc 00e3BOKMUBAHKS HA TPOXOTaX. YKaKUTE 00J1acTh MPUMEHEHHUS TPOIIECCa;
Kakasi BjIara yJajsercs u3 Marepuaia.
5. TlpuBenuTe KOHCTPYKLMIO U MPUHIUI pabOThl paAUaIbHOTO CTYCTUTENS C HEHTPAIbHBIM

npuBoioM. [lepeuncianTe TOCTOMHCTBA U HEAOCTATKU KOHCTPYKIUH.

Bapuanr 4

1. JlaiiTe XapaKTEpUCTUKY TMI'POCKONTMYECKOM BJIArv. YKaXUTe MOPSANOK YJAJICHUs BIaru
13 00OBOJHEHHBIX MTPOJTYKTOB 000TaIICHUST TPHUOOE3BOKUBAHHUH.

2. Packpoiite BIusHUE KPYITHOCTH U ()OPMBI YACTHI] HA BJIAroyaepKUBaIOLIYIO
CIIOCOOHOCTH TIPOIYKTOB 00OTAICHUSI.

3. Onuumure npoiiecc 00€3BOKUBAHMSI B KOBILIOBBIX 3JIEBaTOpax. YKaKuTe 001acTh
IIPUMEHEHHMS IPOLeCcca; KaKas Bilara yJaJsieTCsl U3 MaTepHaa.

4. TlpuBenuTte KOHCTPYKIMIO U MPUHIUI padOThl TOPU30HTAIBHOTO (UIbTP-TIpECca.
[lepeuncinre TOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIVH.

TecTsl K pazaeny kypca «O0e3B0:KHBaHHE IPOAYKTOB 000TrallieHUs»

Bapunant Ne 1

1.0t gero 3aBUCHT BBIOOpP 000PYIOBAHUS U CXEMBI 00E3BOKMBAHUS ITPOTYKTA 0OOTAIICHUS ?
1.0t KpyIHOCTH NPOAYKTA

2.0T cMauuBaeMOCTH MTOBEPXHOCTU

3.0T mI0THOCTH IPOAYKTA

4.0T NOpUCTOCTH MPOJIYKTA.

2.KakuMu cuinamu yJep:KuBaeTcs KanuUlsipHas Bjara B MUKpO- U MaKpOKanuuisipax?
1.MonexynsipHbIMU CHJIaMU CLIETVIEHUS MEX/1y MOJIEKYJIaMU TBEPJIOTO U BObI.
2.Cunamu agacopOmumu.

3.D51eKTpOCTaTUYECKUMU CHJIaMU OTTAJIKUBAHUS OJTHOMMEHHBIX 3aps/I0B.

4.CunaMy OBEPXHOCTHOTO HATSKEHUS BOTHYTHIX BOJIHBIX MEHHCKOB B KaMJLIspax.
3.Kaxoe BiusiHHE OKa3bIBa€T CMaYMBAaEMOCTb [TOBEPXHOCTU TBEPIOH (a3bl HA KOHEUHYIO
BJIQ)KHOCTB IPOAYKTa?

1.He oka3bIBaeT BIUSHUS.

2.Yem Ooubiie 6,T7eM MEHbIIIE BIaXKHOCTh MPOAYKTA.

3.Yem Oouiblie O,TeM BBILIE BIAKHOCTD IIPOIYKTA.

4.Yem MeHbIIE 0,TeM MEHBIIIE BIAKHOCTD.

4. O0nacTh NPUMEHEHHSI KOBILIOBBIX 3JIEBATOPOB?

1.J11s1 06e3BokMBaHUS (IIOTALIMOHHBIX KOHIIEHTPATOB.

2.J1ns1 06e3B0KMBaHUSI MArHETUTOBBIX KOHIIEHTPATOB.

3.5t 06e3BOKMBaHMSI MapraHLEBbIX KOHIEHTPATOB MPOJAYKTOB 00OTaIIeHUs YTIIEH.
4.]1151 06€3BOKUBAHUS YTOJIbHBIX IIIJIAMOB.

5.B crycruTensx B 30He C:KaTus 0ca/ika HaOJI01aeTCs:

1.M3011MpoBaHHOE NBUKEHNE TBEPABIX YACTHILL B BOJE.

2.CTecHeHHOE Na/IeHUE YacTHULl.

3.JIBrKeHHe KUIKOCTH BBEPX 10 KaHAJIaM B OCAJIKE 0] IaBJICHUEM HAXOJISALIEr0Cs BbIIIE
Marepuana.

4.COonmKkeHne CKOpOCTeH MajieHus KPYIMHBIX U MEJIKUX YaCTHUIl U OCAXKICHUE UX CIIOEM.
6.B xakux equHUIIAX U3MeEpseTCs yelbHas IUIOLAAb CryHICHUS.

1.m%9/T.

2.M°/T.

3.0 /M7,

4.1/m*u.



7.Kak n3meHnsercs E-oTeHUraN IBOIHOTO AIEKTPUUYECKOTO CIIOs ¢ T0OaBICHUEM 3JIEKTPOIUTA?
1.CHmkaercs 10 HyJIs.

2.YBenM4MBaECTCH.

3.CTaHOBUTCS paBHBIM MOJHOMY (T€PMOJIMHAMUYECKOMY) ITOTEHIHATY.

4.He usmensiercs.

8. OTnnuuTeNnbHON 0COOEHHOCTHIO BBICOKOIIPOM3BOAUTENBHBIX CTycTUTENe! supaflo sBisieTcs:
1.Hammmuue rpebkoBoit pepmpl.

2.Hanuyue KOJIbIEBOro CIMBHOIO K€100a ¢ OTOOMHUKOM IEHBI.

3.Hanuuue mexanusma noabeMa rpeOkoBoi (hepmbl.

4.Hanuuue 0XM>KEHHOM 30HBI (ITOCTENN) U3 CPIOKYITUPOBAHHBIX YACTHII.

9./1ns1 9yero m00aBIAIOTCS PEareHThI-COOMPATENN B CTYIIAEMYIO MYJIbITY?

1.PearenTs! ruipo@oOM3UpyIOT HOBEPXHOCTD YaCTULl, CHH)KAIOT YCTOMYMBOCTD IT'MJIPATHBIX

CJIOEB U CIIOCOOCTBYIOT CJIMIIAHUIO YACTHII.

2.CHMXAT 3JEKTPUUECKUH 3apsj] Ha TOBEPXHOCTU YACTHULL.

3.CBs3bIBAIOT MEXAY CO00M TOHKME YaCTHUIIbl, 00pa3ys MEXKIy HUMU «MOCTHKI.

4.BpI3BIBAIOT pacmaji arperaToB B BOJHOW CYCIIEH3UU Ha OT/IEJIbHbIE YaCTULBI MIH MOJIEKYJIbL.
10.ABrokyieit cuinoi GpuiabTpOBaHUS SBIISIETCS:

1.Cuiia TsKecTH.

2.1lentpoOexHas cuia.

3.Pa3HocTh gaBneHuii no 06euM CTOpoHaM MOPHUCTOM MEPErOPOIKH.

4.Cuna KanmuwIsipHOTO JTaBJICHHSL.

11.KakoBo BiMsiHHE CKOPOCTHU BpallleHus GUIbTPYIOIIel MOBEPXHOCTU Ha MOKa3aTenu

¢bunbTpoBaHus?

1.IIpu yBenM4eHNU CKOPOCTH BPALIECHUS BJIAXKHOCTh OCAJIKa YMEHBIIIAETCS.

2.1Ipu yBeTUYEHUH CKOPOCTHU BpalleHUsl IPOU3BOUTEIBLHOCTD [0 TBEPAOMY YBEIHMUHNBAETCA.

3.Ilpu yBennueHUU CKOPOCTHU BpALIEHUS IPOU3BOAUTEIBHOCTD IO TBEPAOMY YMEHbBIIIAETCS.

4.1lpu yMEHbLIEHUN CKOPOCTH BpAIlCHUS [TPOU3BOIUTENILHOCTD 10 TBEPIOMY YBEIUUUBACTCS.
12.KakoBa J1oyiHa ObITh BEICOTa OapOMETPUYECKON TPYOBI JJIsl HCTEUEHUS KUAKOCTU U3

pecuBepa?

1.He menee 5,5M.

2.He menee 10,5M.

3.He menee 15,5Mm.

4.Hemenee 20M.

13.06nacTh npuMeHeHus npecc-(uibTPoB.

1.J11s1 06e3B0KMBaHUS IPYObIX, OBICTPOOCEAAIONINX CYCIIEH3UN CO CKOPOCTHIO OCAKICHUS

gactul OoJsiee 18Mm/c.

2.JI51 KpyITHO3E€PHUCTBIX CYCIEH3UM ¢ KPYITHOCTBIO YyacTul oT 2 10 0,2MMm.

3.1nst TpyAHOPUABTPYEMBIX CHIIBHOPA30aBIEHHBIX MYJIBII C KPYITHOCTBIO YaCcTULL IO I MKM U

MeEHee.

4.]1151 TOHKO U3MEIbUEHHBIX IPOAYKTOB KpyHOCTHIO 30-100MKM.

14. Yrto sBNIs€TCS NBIDKYILEH CHIION TTpoliecca CyIIku?

1. Pa3HOCTH JaBJICHUI C BHEIIHEN U BHYTPEHHEW CTOPOHBI TOPUCTOM MEPETOPOIKH.

2. Cuna TSHKECTH Tella B cpejie.

3. LenTpobexHas cuia UHEPLHH.

4. Pa3zHOCTb JajieHu# BOJISIHBIX [IapOB y MOBEPXHOCTU MaTepHalia U B OKpYyXarollei cpee.
15.Kakum 00pa3oM OCyIIeCTBISETCS ABHKEHHUE areHTa CYIIKU B Ta30BbIX TPyOax-CylIniKax?
1.3a cuer BEHTUIISITOpa-bIMOCOCA.

2.3a cueTr AyTheBOr0 BEHTHJIATOPA.

3.3a cueT TypOOBO3yXOIyBKH.

4.3a cueT 1eHTpoOeKHOTO HAcoca.

Bapunant Ne2

1. TepmuueckuM 00€3BOKUBAHUEM SIBIISETCSI:

1. Crymenue.

2. JlpeHupoBaHue.

3. ®unbTpOBaHHUE.

4. Cymka.



. K MOKpBIM OTHOCATCS IPOAYKTHI C COAEP>KAHUEM BJIATH :

. He menee 40%.

. Ot 15 no 40%.

.0t 5 o 15%.

. He menee 5%.

. Kakas Bnara HanmeHee MpoyHO yJAep>KUBAETCS MOBEPXHOCTHIO TBEPAOTO Tena?

. I'mrpockonnyueckas.

. CB0OOTHASI TpaBUTAIMOHHAS.

. [IpouHOCBsi3aHHAas.

. AIre3noHHas.

. CB0OOTHASI TPaBUTAIIMOHHAS BJIara:

. [lepemerniaercst Mexly 4aCTULIAMU TBEPAOIO MOJ AEHCTBUEM CUJIbI TSHKECTH.

. 3anoaHsAeT MUKPOKAIIMJUIAPBI BO BHYTPE3EPHOBBIX MTOPAX YACTHUI] M MAKPOKAIIMIIIApax B
MEX3€pPHOBBIX ITPOCTPAHCTBAX.

3. Yaep:xuBaeTcs Ha MOBEPXHOCTU YaCTUILl MOJIEKYJISIPHBIMH CUJIAMH TBEPJOE — KUAKOE.
4. AncopbupyeTcsi Ha TOBEPXHOCTH TBEPBIX YACTHI] U3 BO3TyXa.

5. IpenupoBanue — 3To mpoiecc 00e3BOKHUBAHUSI, OCHOBAHHBI:

1. Ha ectecTBeHHOM (UIbTpALIUU KUIKOCTH YEPE3 CIOM MaTepHasa ol AeWCTBUEM CUIIbI
TSDKECTH.

2. Ha ynanenue >KHAKOCTH U3 MaTepHaia Mo AIeHCTBUEM IIEHTPOOSKHOM CUJTBI.

3. Ha ymanenue >XxuIKOCTH U3 MaTepHalia o1 IeHCTBHEM Pa3HOCTH JIaBJICHU 110 00euM
CTOPOHAM MOPUCTOM MEPETOPOIKH.

4. Ha ynanenue *uJIKOCTH U3 MaTepHala oJ| 1eiCTBUEM Pa3HOCTHU JaBJICHUN BOJASHBIX [1APOB Y
MIOBEPXHOCTH MaTepuasa U B OKPYXaroIleM IPOCTPAHCTBE.

6. Kakoe BnusiHue oka3pIBaeT KPYIHOCTh YaCTUI 00€3BOKMBAEMOT0 MaTepHralia Ha BhICOTY
KalWUISIPHOTO MObeMa XKUAKOCTU h B mTadene?

1. He oka3bIBaeT BIUSHHE.

2. Yem MeHblIIE YAaCTHUIBl MaTepHala, TeEM BblIlle h.

3. Yem kpyIiHEe 4acTHUIIbI, TEM BhIIIE h.

4. YeM MenpUe YacTHUIILI, TEM HIDKE h.

7. B uem 3akiroyaercs npouece CryieHus?

1.B moBbIIeHNH KOHIIEHTPALMH TBEPI0H (ha3bl B CIyIIEHHOM MPOIYKTE MO CPABHEHUIO C
HWCXOJHOM CYCIIEH3UEN H MOJYYEHUU OTHOCUTEIBHO YHUCTOIO CIIMBA.

2.B pa3znenenuu TBepAON U KUIKOHN (a3 MysbIbl TOCPEICTBOM IMOPUCTOM MEPETOPOIKH.
3.B pa3neneHnu KpyIHbIX U MEJIKMX YacTHULl B BOJHOM CpeJie.

4.B moTy4eHHH OCBETICHHOU BOJIbI C MUHUMAIHHOM KOHIICHTPAIMEH TBEPIbIX YACTHII.

8. KakoBa nmpuumnHa QIOKy/ISIIUNA TBEPABIX YACTHI] B TyJIbIie?

1. CuenieHue anoysipHbIX KOHIIOB COOMpATEisl, 3aKPEIUVIEHHOTO Ha MOBEPXHOCTH YaCTHII.
2. CHIWKEHUE BEIUYMHBI 3JIEKTPOKMHETUYECKOTO MOTEHIMAa TOBEPXHOCTH.

3. Cxarue muddys3noit yactu JJIC B pe3ynbTare 4ero 4acTUIBI COMMIKAIOTCS HA PACCTOSHUU,
KOTJIa CHJIBI TIPUTSHKEHUS 3HAYNTEIIbHBI.

4. CuerieHre YacTHI] 3a CYET DIECKTPUUCCKUX CHIL.

9. 1511 NOBBILLIEHUS COJEPHKAHUS TBEPJOTO B CTYLIEHHOM IMPOJIyKTE€ HEOOX0IMMO:

1. YBenuunTh Maccy OTKa4YMBa€MOI'0 CIyIIEHHOI'O ITPOIYKTA.

2. YMEHBIIUTh MacCy OTKAYNBAEMOT0 CTYILIEHHOTO IPOIYKTa.

3.Pa30aBuTh HCXOMHOE IIUTAHUE CBEKEN BOJOM.

4.Y nanuTh 4acTh BOJBI U3 UCXOJHOTO MUTAHHMS.

10. OTnIUYUTENBHOM 0COOCHHOCTHIO CTYIIICHHS B TOHKOM CJIO€ SIBJISICTCS:

1. YBenuueHne CKOpOCTH OCaXKIACHUSI TOHKHUX YaCTHII.

2. YBenuueHue Iiouaau ocakaeHus 0e3 u3MeHeHus rabapuToB aImapaTos.

3. YBenuueHue Npou3BOAUTEILHOCTU CIYCTUTENS IO HCXOJHOMY IMUTAHUIO.

4. YBenuueHue coIep KaHus TBEPIOTO B CTYILIEHHOM MPOAYKTE.

11. Kak ocymiectBisiercs mpouecc GuiabTpoBaHUs B BaKyyM-(QuiIbTpax?

1. 3a cyeT ruIpPOCTaTUUECKOrO IABJICHHS CTOJI0A KUKOCTH.

2. 3a cueT co3/1aHus pa3psLKEHUs ¢ BHYTPEHHENH CTOPOHBI (DUIBTPYEMON EPETOPOIKH.

3. 3a cueT nojauu MyjbIbl 0] JaBICHUEM Ha (QUIBTPYEMYIO IEPETOPOIKY.
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4. 3a cueTr NpoX0XKAECHUS KUIKOCTU Yepe3 OPUCTYIO EPETOPOAKY MO AEHCTBUEM
LEHTPOOEIKHOM CHUITBI

12. Kakas Biara yaansieTcst U3 MaTepuaia B 30He 00€3BOKMBAaHUS U IPOCYIIKH OCAJIKa B
BaKyyM-uibTpax?

1. CBobGoHas rpaBUTAIMOHHAS Bjara.

2.I'urpockonuyeckas Biara.

3. OcraTKu rpaBUTAMOHHOM BJIard, KalWUIIpHAs U YaCTUYHO aAre3MOHHasl.

4. Xumudeckas Biara.

13. KakoBo Ha3HaueHUE paclpeAeTUuTeNIbHON rOJIOBKU B BaKyyM-(puiabTpax?

1. Inst orBO1a pusbTpaTa.

2. JIns co3paHusi BAKyyMa B CEKTOpaXx.

3. Jly1s mojiaum C:kaToro Bo3jayXa B CEKTOpA.

4. J1nst monepeMeHHOro COEMHEHHS CEKTOPOB C BAKYYMHOM YCTaHOBKOM M yCTaHOBKOM C)KAaTOTO
BO3JlyXa U OJJTHOBPEMEHHOT0 0TBOJIa (PUiIbTpaTa.

14. Yto Ha3bIBACTCS ar€HTOM CYIIIKH ?

1. AGCONIOTHO CyXO#l BO3TyX.

2. Harperast mOBEpXHOCTb.

3. BoasHoii map.

4. Bo3ayiiHas cpenia, BOCIPUHUMAIOLIAs UCTIAPSIOUIYIO BIIAry.

15. OTnuuuTeNnbHOM 0COOCHHOCTBIO CYIIHIIOK C «KUTISIIIIMY CJIOEM SIBIISIETCS:

1. Hanuuue nceBao0KUKEHHOTO €101 CYIIMMOTO MaTepuania.

2. IIpoxosxieHue Bcero Marepualia 4yepe3 CylumiIbHYI0 KaMepy ¢ BBICOKON CKOPOCTBIO.
3. Bo3aMOKHOCTB CYIIKH KPYITHOTO MaTepuasa.

4. TIpo10JKUTENBHOCTH CYILIKH OY€Hb MaJia.

BapuantNe3

1. K Bna>XHBIM OTHOCSITCSI ITPOLYKTHI C COJIEP>KAHUEM BJIATH:

1.He menee 40%.

2.01 15 1o 40%.

3.01 5 no 15%.

4.He Gouee 5%.

2. Kakas Bnara Hanbosee MpoyHO yJAEp>KUBAETCS MOBEPXHOCTHIO TBEPJOro Tena?

. CB0OOTHASI TpaBUTAIMOHHAS.

. AIre3noHHas.

. I'mrpockonnueckas.

. [IpouHOCBsi3aHHAas.

. Are3moHHas Biara 1o CBO€u Npupoe SBIACTCS:

. Mexann4eckoi.

. DU3UKO-XUMUYECKOM.

. XUMHYECKOM.

. DU3UKO-MEXAaHUYECKOM.

. [lopsiiok HackIIeHHsI BIaroi abCOIIOTHO CyXOro MaTepuaa:

. 'urpockonuyeckas - aare3noHHas— MPOYHOCBSI3aHHAs- CBOOO IHAS I'PaBUTALMOHHAS.
. CBoOO1Hasl IpaBUTALMOHHAS-IIPOYHOCBI3aHHAS-a/IT€3UOHHAS-TUT POCKOIIUYECKASI.
3.KanumisipHo-CThIKOBasi—BHYTPUIIPOMEXKYTOYHAS—aAr €3MOHHAs-CBOOOIHAsL TPABUTALIMOHHASL.
4.Anre3snoHHas-POYHOCBI3aHHAS-CBOOOIHASATPaBUTAMOHHASI-HYTPUIIPOMEXYTOYHASI.
5. B nmpouecce IpeHupoBaHus U3 MaTeprualia yaaIsieTCs:

1. CBoOoiHas rpaBUTALIMOHHASL.

2. Kannnnsipuas Biara.

3. AAre3noHHas Biara.

4. Xumuyeckas Biara.

6. Ot uero, rJ1IaBHBIM 00pa30M, 3aBUCUT BpeMs 00€3BOKHBAHUS IPOTYKTOB 00OTallleHUs B
OyHkepax?

1. OT rpaHyJI0METPUYECKOTO COCTaBa MPOTYKTOB.

2. OT TemMnepatypbl OKPY>KaOIIEeH CPeIbl.

3. Ot popmbI yacTwil.
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4. OT KOHCTPYKIMH JAPEHAXKHOTO yCTPOUCTBA.

7. CrymieHue — 3To mporecc 00€3BOKUBaHUSI, OCHOBAHHBIN

1. Ha ectecTBeHHOH (UIbTpALIUU )KUIKOCTH YEPE3 CIOM MaTepHala U MOPUCTYIO EPErOpOaAKY
MO/ IEHCTBUEM CHJIBI TSXKECTH.

2. Ha ocaxxienuu tBepoi (a3bl U3 MyJbIbl 0] JEMCTBUEM CHUJIbI TSKECTH WU LIEHTPOOSKHON
CHJIBI.

3. Ha npunynutenbHol (0 AeiCTBUEM Pa3HOCTHU AaBJIEHUHN) QUIIbTPALIMU KUAKOCTH Yepes
MIOPUCTYIO MEPETOPOJIKY, HE IPOHULIAEMYIO JUISl TBEPBIX YACTHIL] MYJIbIIBI.

4. Ha nepemelienue Biaru u3 0osiee HarpeThiX CJI0OEB B MEHEE HAIPETHIE.

8. KakoBa npuunHa Koaryisluy TBEPAbIX YacTHIL B MyJibIie?

1. CHIXeHue NOJHOTO MOTEHIMAaJIa TOBEPXHOCTH.

2. Ancop6uusi peareHToB Ha MUHEPaJIbHON TIOBEPXHOCTH.

3. Cxkarue muddy3noit vactu JJIC u cHUKEHUE AEKTPOKMHETHISCKOTO OTSHITHATA
MTOBEPXHOCTH.

4. Camxenue ruapohoOHOCTH MOBEPXHOCTH.

9. Kak npuBoauTcs Bo BpallieHue rpeOkoBast pepma B CryCTUTENSIX € ieprudepruieckum
IIPUBOJIOM?

1. DnekTpoiBUraTENIEM Yepe3 YEPBSIUHBIM PEAyKTOp Ha 3y0UaThblil BEHell.

2. DIeKTpoIBUraTesIeM Yepe3 peayKTop Ha XOJA0BOM KaTOK, KaTSAIIUNUCS [0 PeNbCy.

3. DnekTpoBUraTesieM Ha PPUKIIMOHHBINA TPUBOI.

4. DnexTpoABUTATENIEM Yepe3 MIECTEPHIO Ha 3y0UaThIil CEKTOP.

10. KakoMy MOMEHTY COOTBETCTBYET KpUTHUECKasi TOUKA HAa KPUBOM IpolLiecca CryleHus ?
1. CBOGOTHOMY OCaKJECHUIO YACTHII.

2. CTECHEHHOMY OCa)KJIEHUIO YaCTHII.

3. OKOHYATEIbHOMY CIKaTHIO OCaJIKa.

4. Ilepexoa OT CBOOOTHOTO OCAXKICHUSI YaCTHUII K YITIOTHCHUIO OCA/IKa.

11. B mpouecce GpuibTpoBaHust HaOJIIO1aeTCs:

1. OGpa3oBaHue €105 OCa/IKa Ha HOPUCTON MEPETOPOJIKE.

2. OcaxeHue TBEPAbIX YacTHUIL B XKUIKOH dase.

3. O0pazoBaHHeE €105 OCaIKa Ha CTEHKaX pOTOpA.

4. Otnenenure )XUIKOCTU OT TBEPIOr0 MaTepualia IpU HEMPEPhIBHOM MEPEMEIIEHUU MaTepraa
10 CUTY.

12. Kakue npoiecchl IPOUCXOIAT B BaKyyM-(QUIbTpax B 30HE 00€3BOKUBAHUS U TPOCYIIKU
0CaJIKOB?

1. OnHodazHoe NBMKEHUE KUIKOCTH.

2. OnHOoga3zHoe IBUKEHUE BO3/1yXa.

3. B navasnie nepuona — ogHoda3HOE IBIKEHHUE BO3/IyXa, B KOHIIE TIEpHoia — IByX(a3zHoe
JBUKEHHE KUIKOCTH U BO3yXa.

4. B nauane nepuoja — AByx(a3zHoe JBHKEHUE KUKOCTH U BO3/lyXa, B KOHIIE ITepHoJa —
oaHO(a3HOE ABMKEHUE BO3TyXa.

13. Ha3zHauyeHue «rupooBYIIKI» B cXeMe (PUIbTPOBAIbHOW YCTaHOBKU?

1. Jlnsg npenynpexieHus rnonaaanus GuiabTpara B BaKyyM-Hacoc.

2. Jlns c6opa punbTpara.

3. Jlng oTKkauMBaHUs BO3/4yXa U BOJBI U3 MOJOCTU QUIIBTPA.

4. Ins crekanust punpTpara B THAPO3aTBOP.

14. Kakas Biiara mperMyIIeCTBEHHO yIasieTCsl U3 MaTepHralia B MPOIECCe CYIIKU?

1. CBoOoiHas rpaBUTALIMOHHASL.

2. KanumnspHas.

3.T'urpockonuyeckas.

4. XuMuyeckasl.

15. OTnnuutenbHO 0COOEHHOCTHIO KOHTAKTHOM CYILIKH SIBISIETCS:

1. Tenuto nepegaeTcst OT areHTa CyIlKH MaTepuaily IpHU HEMOCPEACTBEHHOM CONPUKOCHOBEHHHU.
2.Tenno nepenaercst MaTepualy OT ropsiueil HOBEPXHOCTH NPU HEMOCPEJACTBEHHOM KOHTAKTE C
MaTepHUAIIOM.

3. Temuto nepenaerca Marepraity HH(PaKpPACHBIMU JIydaMU OT 3JIEKTPOJIaMITbl MIIM HArpeThIX
U3ITy4YaroluX NOBEPXHOCTEH.



4. Temto nepenaercs Mareprany TOKaMH BRICOKOW YaCTOTHI.

BapuanTNe4

. K 06Bo1HEHHBIM OTHOCATCSI IPOAYKTHI C CO/IEP)KAHUEM BIIATrH:
. He menee 40%

.01 15%

. Ot 510 15%

. He 6onee 5%

. XMMH4Y€eCcKas Biara:

. B npouieccax 06e3B0oxMBaHMsI HE yasieTcs

. Yansercs B rporeccax CylKu

. Yansercs B nmpoueccax GuiIbTPOBaHUS

. Yansercs B Ipolecce IpeHupOBaHus

. Kanunnsipuas Bnara no cBoeil npupo/e siBisieTcs:
. Mexannueckou

. XUMHUYECKOU

. DU3UKO—XUMUYECKOMN

. DU3UKO-MEXAaHUYECKOM
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MIOBEPXHOCTHU TBEPJIOTO Tema?
1. Anre3noHHoun

2. CB00OOAHOM rpaBUTALIIOHHOMN

3. IIpouyHocBsi3aHHOM

4. I'urpoCKONMUIecKou

5. IpeHupoBanue B AMHAMUYECKUX YCIOBUAX IPOUCXOINT:

1. B Oynkepax

2. Ha mpeHaxHbIX CKIagax

3. Ha rpoxoTax

4. Ha xoHBeliepax

6. J1y1s cHUKEHMSI BBICOTHI KaIMJUIIPHOTO MOIbeMa JKUJIKOCTH HE0OX0AUMO, YTOOBI ITOCTENb
COCTOsIIA:

. I3 Menxux gactur

. VI3 XxpyInHBIX YacTHIl

. I3 yacTu1l KpynmHOCTBIO, paBHOU KPYIHOCTH 00€3BOKMBAEMOIr0 MaTepuana

. 3 yactui HaMHOTO Melibue 00€3B0KMBAEMOI0 MaTepuraia

. Llenbro crymenus Kak onepanuu 00€3BOKUBAHUS SIBJISETCS:

. [lony4yenue cnuBa ¢ MUHUMAJIBHON KOHLEHTPALMEN TBEPABIX YaCTHUIL

. [lostyueHue CrymeHHoro npoaykra, ¢ MaKCUMajabHO BO3MOKHOM KOHLIEHTpAIMel TBEPAOU
asbl

. Paznenennie KpynHbIX U MEJIKMX YacCTHUL B BOJHOU cpefe

. [lony4yenue npoaykTa ¢ MUHUMAJIBHBIM COJIEPKAHUEM BJIATH.

. Kakue usmeHenus cryuaemMoi mysblibl sIBISIOTCS OOIIMMU I KOAryJISAIUU U DIOKYISAIII?
. [IoBbIIIIEHNE arperaTUBHON YCTOMNYMBOCTH

. [loBbIIIEHUME 3apsiia HOBEPXHOCTH YaCTHI]

. CHxeHue ruipohoOHOCTH MOBEPXHOCTH YACTHIL

. CHIKeHue arperaTuBHOM yCTOWYUBOCTH

. Kak ocymiecTBisiercst 0TBOJ MECKOB U3 CIYCTUTENEN OOJIBIIOro AuaMerpa?

. AnapparmMoBsIMU HacOCaMHU, OTKaUMBAIOIMMU MECKU U3 Pa3rpy30YHON BOPOHKH

. [leckoBbIMHM Hacocamu, IOJCOEAUHEHHBIMU K PA3TPy304HON BOPOHKE

. [lecku cmyckarotcst B 3ymnd, a u3 3ymnda oTKaunBarOTCs IECKOBBIMU HAaCOCaMU

. Cudonamu 3a cyeT n30bITOYHOTO JaBJICHUS Ha BXOJE B CU(POH

10. Kakoe BiausHHE OKa3bIBAET COAEPKAHNUE TBEPAOTO B UCXOJHOM CYCIIEH3MHU HA MPOLIECC
CTyLIEeHUs?

1. IIpu noBbIIIEHNH COIEpPKaHUSA TBEPAOTO YBEINYMBACTCS IPOU3BOIUTEIBHOCTBIO 10
CT'YLIEHHOMY IPOJYKTY

N = I B W=
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. Monexyibl Kakoi Biaru o6JagaroT HanboJiee CTpOroil OpUEeHTAUEH TUTIOJIEH OTHOCUTEIHHO



2. Ilpu NOHMKEHUH COAEPKaHUSI TBEPAOTO YMEHBIIAETCS] CKOPOCTh OCAXIEHUS YaCTHUL, U
TBepAast pa3a BEBIHOCUTCS B CJIUB

3. [Ipu noBbIILIEHUN COJIEPKAHUS TBEPJIOTO YBEIUUNBAETCA CKOPOCTh OCAXACHUS TBEPABIX
4acTull, U TBepas (aza BHIHOCUTCS B CIIUB

4. He oxa3bIBaeT BIUSHHS

11. Kak ocymecTBisieTcst mpoiiecc GuabTPOBaHUS B TIpecc- PribTpax?

1. 3a cueT NpoX0kA€HUs KUIKOCTU Yepe3 NOPUCTYIO NEPETOPOAKY MO JAEHCTBUEM
LIEHTPOOEIKHOM CHUIIBI

2. 3a cueT OTKaYMBaHUs BO3[yXa C BHYTPEHHEH CTOPOHBI GUIIbTPALEH TEPEropoaKu

3. 3a cyeT U30BITOYHOTO JIaBJICHHS TI0JABAEMOM ITYJIBITHI

4. 3a cueTr TUIPOCTATUYECKOI0 JaBJICHUS CTOJ0a PUIBTPYEMOil )KUKOCTH

12. Kakas Biara yjajisieTcst U3 MaTepuaia B 30He Habopa ocazika B BaKyyM-(QuibTpax?

1. CBoOo1Has TpaBUTAIIMOHHAS Blara

2. Anre3uoHHas Biara

3. 'urpockonuyeckas Biara

4. KanwinspHas Biara

13. Ha3znauenue pecuBepa B cxeMe (pUIbTpOBaIBLHON YCTaHOBKE?

1. Inst oTkauky punbTpaTa

2. Jlns co3naHus BAKyyMa B CUCTEME

3. [lns pa3aeneHust BOJA0-BO3AYIIHON cMecH Ha (GUIbTpaT U BO3AYX U NOAJIEPKAHUS
MIOCTOSIHHOTO pa3peXeHUsI B CUCTEME

4. J1nst oTAYBKM OCa/iKa ¢ MOBEPXHOCTU (PUIBTPOTKAHU

14. I1pu kakoM yCJIOBUU HOCTYINAaeT PABHOBECHOE BJIAr0COEpKaHUE MaTeprala Ipy Cylke?
1- PB.H:PM

2. Py n<Py, W>W,

3. Pyu<Py, Wo<W<W,

4. Py >Py, W<W,

15. Yto Ha3pIBaeTCs HAMPSHKEHHOCTHIO OapabaHa Mo ucmapseMoi Biare?

1. Macca ucmapsiemoii Biary ¢l M* MOBEPXHOCTH CyIIMMOTO MATEPHANa B ¢INHAI BPEMEHH
2. YO6b1b cniapsieMoii Biaru ¢ 1 M IIOBEPXHOCTH CYLIUIBHOIO MaTepUalla B €IMHULYY BpEMEHU
3. Macca Biar, HcmapsieMoii ¢ | M° CymmibHoro 6apabaHa B €JHHMITY BPEMEHH

4. Macca BoJIIHOTO napa mpuxoadmascs Ha 1 Kr abCOJII0OTHO CyXOro BO3lyxXa

Homawnue 3aoauu

K Tteme «Iloka3zaresin BjarocogepxaHus»

1. IlpuroroBuTh | 1 MyabIibl OpU COJEPKaHUU TBEPAOTO B myibne 60% U MIO0THOCTU TBEPIOH
basbr 3000 kr/m’. PaccumTaTh Maccy HaBECKH, 0ObEM BOIBI H IUIOTHOCTD MOJIY4CHHOI
IYJIBIIBL.

2. B cycnensun cogepxures 36% tBepaoro. IIToTHOCTS TBepoii dhasel cocTapisiet 4,3 r/cm.
OIpeNenTh MIOTHOCTh TAKOH MyJNBIIBI, Maccy 12 M’ IIy/IbIIbI, MAcCy HABECKH, 0OBEM BOIBL.

3. Jlns naGopaTOpHBIX MCTIBITAHUI HEOOXOIMMO MPUTOTOBUTH 15 M CyCIIEH3UU IIpU
cojaepxaHuu TBepaou ¢a3zbl B Helt 20%. [TnmoTHOCTE TBEpmoit dassr 2200 Kkr/n. Paccautats
Maccy HaBECKH, 00beM BObI /ISl IPUTOTOBJICHUSI CYCIIEH3HH, €€ IJI0THOCTh. Paccunrarh
Maccy 2 J1 TAKOW CyCIIEH3HH.

4. B cycnensuu coaepxutcs 35% tBepaoro. [InmotHocTs TBEp0#t dazsl 3,8 /M. PaccanTarts
IJIOTHOCTb CYCIIEH3WUH, MAaCcCy HAaBECKHU 7151 MpUroToBiieHus 330 M® TaKoi CYyCIIeH3UH, 00beM
BO/IBL.

5. TlpurotoBuTh 2 J MyJBIBI IPU COJIEPKAHUU TBEPIOTO B myibie 45% U MIOTHOCTU TBEPIOH
dazsr 4200 kr/M°. PaccuuTats Maccy HaBeCKH, 00BEM BOJBI U TUIOTHOCTH MOJIYY€HHOU
IYJIBIIBI

6. B pammanbHbIi crycTuTens moctymaet 400 M’/4 MyJIBbIBI ¢ COCPKAHHEM TBEPAOro 8%.
[InoTHOCTS TBepOi (assr 3200 kr/m°. CoepaHue TBEPIOTo B eckax 55%. Paccunrars
00BeM ClIMBa U IUVIOTHOCTH NeckoB. [loTepsiMu TBepIOTro NpeHedpeyb.

7. Ha crymenne nocrymaer 500 M’/4 Iy/IbIIBI ¢ pasKIKEHHeM PaBHBIM 3. [LIOTHOCTB TBEPIOH
da3sr 2800 kr/M°. Beixon crymenHoro npoaykra 90%, conepskanue TBEPIOTO B CTYIIICHHOM



10.

11.

npoaykre 63%. Paccuutath 00beM ciiuBa, 00b€M BOJIBI, YXOIAIIEH ¢ IECKaMH, ITNIOTHOCTh
CTYIIIEHHOT'O ITPOJYKTa, MacCy BIa)KHBIX [TECKOB.

Ha crymieHue mocTymaer mylblia ¢ IIOTHOCTBIO TBepoii hassl 3800 KI/M® B KOIMYECTBE
150 1/9 (cyxas macca). Pazxuxenue cycrnen3uu 5. Paccuntarh 00beM BOBI, yIaasieMoi B
CJIMB; 00bEM BOJIbI, YXOIAIIEH C TTeCKaMH, €CJIU IJIOTHOCTh CTyIIeHHOTOo mpoaykTa 1900
KI/M".

Ha BakyyM-(unpTp nocTynaroT necku CrycTuTess ¢ coaepxanuem teepaoro 50% , Harpyska
1o TBepaoMy 18 1/4. Onpenenuts 00bEM BOJIbI, yaIseMOU ¢ (PUIBTPATOM, €CIIU KEK
(bunpTpa UMeeT BIaXHOCTh 12%, a moTepu TBEpAOTro ¢ PriIbTpaToM coCTaBIsIOT 1,5%.

Ha npecc-¢unbsTp moctynaeT crymeHHbIi IpoayKT OTCTOMHUKA C COACPIKaHUEM TBEPIOTO
25% B kommuectBe 80 M° /4. TInoTHOCTH TBep/0it (Ba3bl pasra 2600 kr/m’. PaccunTars 06beM
¢dunpTpaTa 1 00BHEM BOJIBI B KEKE, €CIM KeK conepkut 18% Bnaru. [lotepsimu TBep0TO C
¢bunbTpaTOM NpeHedpeyb.

Ha ¢umsTpoBanne moctymaer 250 M°/4 CyCIIeH3HH ¢ COIepyKaHIeM TBEPAOro 58%.
IInoTHOCTE TBepO# daser 4000 kr/m’. PaccunTaTs MaTepHATbHBINA GATAHC IPOLECCa, eCin
BIaXHOCTH kKeka 10%. [Totepsimu TBepaoro ¢ pribTpaTom nperedbpeds. OnpenennTsb
HE0O0X0oquMYI0 TuIomaas GuasTpoBanus, eciu q =200 KI/M 4.

K teme «Pacuyer crycruresiein»

1.

Ha crymenue moctymaer 150 Mg MYJIBIIBL C coiepkanueM TBepaoro 8%. ImoTHOCTH
tBepoi ¢azsr 3000 kr/™’. Paccunrars JIMAMETP CTYCTUTENA, €CIIA YACIbHAs IUIOMIAIb
crymenns 14,4 m> /.

Onpenenuth HEOOXOIUMYIO IUIOIIA/Ib CTYILEHUS, €CIIN Pa3KIKEHNE UCXOAHOM Mynbibl 13, a
pazKUKEHHUE CryIIeHHOro MpoaykTa 2. CKOpocTh ocaxaeHus yactul tBepaoro 0,5 cM/MuH,
a MPOU3BOJUTENBHOCTD CrycTutTens no teepaomy 100 /4.

Ha crymenue nocrymaer 240 Mg MyJIBIBL ¢ coaepxkanueM TBepaoro 10%. [InoTHOCTH
TBepo# (assl 3,2 r/cm’. PaccanTarts HEOOXOAUMYIO TUTOIIAb CTYIICHUS, €CITH YACIbHAs
miomtaae crymenus 0,28 M*cyT/T.

Paccuntarh rupaBIMuecKyIo KpyIHOCTh 3€PEH B3BECH B YCIOBHUSAX CBOOOTHOIO OCAXIEHUS,
€CJIM KBUBAJICHTHBIN JUAMETP YacTULl 35 MKM, a INIOTHOCTh OcaxkaaeMbix yactul 3000
KI/M.

PaccuuTaTh pasMep OCeIAMONNX 3ePEeH MOTHOCTBIO 2,8 I/CM°, €CITH HX THAPABINYECKas
KPYIHOCTh B YCJIOBHSIX CBOOOJHOIO OcaxkJieHus cocTasisier 0,5 mm/c.



IIpunoxenne 2
7. OueHo4YHbIe CpeiCTBA /sl IPOBEJACHUs IPOMEKYTOYHOH ATTeCTALMHU
a) Ilnanupyemble pe3y/abTaTbl 00y4eHHs M OLICHOYHbIE CPEACTBA JIsl IPOBeeHHUs] IPOMEKYTOYHOM aTTecTaluu:

CrpyKTypHBII
JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIE CpesicTBa
KOMITETEHIINH

[1K-4
I'oToBHOCTB OCYHICCTBJIATE TEXHUYCCKOC PYKOBOJCTBO 'OPHBIMU U B3PBIBHBIMUA pa60TaMI/I npu 3KCHHyaTaHHOHHOﬁ Pa3BCIKE, IIO6I)I‘-IC TBEPABIX MOJIC3HBIX

HCKOIIAEMBIX, CTPOUTENBCTBE U IKCIUTyaTallMM MOA3EMHBIX 00BEKTOB, HEMOCPEACTBEHHO YIPABIIATH MIPOLIECCAMU Ha IPOM3BOJICTBEHHBIX 0OBEKTAX, B TOM UHCJIE B
YCIIOBUSIX UPE3BbIYANHBIX CUTYALINI

3HaThb - CTPYKTYPY Y B3aMOCBSI3U KOMIUIEKCOB I10 IIpumepHBIil nepedyeHb TEOPETHUIECKUX BOIIPOCOB K IK3AMEHY:
no0bI4e, mepepadoTke U 000TAIICHUIO 1. Pouib u 3HaY€HHE BCIIOMOTaTENbHBIX IIPOIIECCOB HAa 00OTaTUTENbHBIX (PabpUKax.
MOJIE3HBIX UCKOMAeMbIX M UX (PYyHKIIMOHABFHOE Knaccugukamus BcioMoraTeabHbIX IPOIIECCOB.
Ha3HauCHHUE, 2. Poib BoabI B 000TallleHUH MOJIE3HBIX HCKOIAEMBIX.
- TEXHOJIOTUU TOPHBIX U B3PBIBHBIX pabOT npu 3. HasnaueHue onepanuii 00€3B0KMBaHMsI IPU 00OTAIIEHUH TOJIE3HBIX UCKOIIAEMBbIX.
AKCIUTYaTallMOHHOM pa3BeiKe, JO0ObIUe TBEPBIX Knaccugukaryst MeTo10B 00€3BOKHBAHUS.
IIOJIE3HBIX UCKOMIAEMBIX, CTPOUTEIBCTBE U 4. ®akTopHl, OMPEILIISAIONINE BIAaroyAep>KUBAIOIIYI0 CIIOCOOHOCTh MPOTYKTOB
AKCIUTyaTalMH MOJ3EMHBIX O0BEKTOB oOorareHus.
5. Kiaccugukanus BUIOB BJIard U METOIbI €€ YIaJeHUS U3 IPOYKTOB 000TaIEeHUSI.

o

JlpeHrpoBaHue: CyIHOCTb IpoIiecca; Kiaccu(ukamus cnoco0oB IpEeHUPOBAHUS U
oOmacT ux npuMeHeHus. @aKTopbl, BIUSIONIME HA TPOIIECC.
Cryienue: CylHoCTh Ipoliecca; 00J1acTh MPUMEHEHHUS.
Kuneruka npouecca cryueHus.
Pacuer crycrureneii.

. @aKTOpBI, BAUSIOLINE HA IPOLIECC CTYLIEHUS.

. IIponieccel, mpoTekarolue B OCaXAaromieics mynsie. [[pumeHenne KoaryiasHTOB U
(IIOKYIASHTOB MIPU CTYLICHUH, MEXaHU3MBI X JICHCTBHSL.

12. Meroauka 3KCIIepUMEHTAILHOTO U3y4eHUs polecca cryuienus. Kuneruka

crymenus. Kpusele crymienus.

13. Obmue cBeIeHUs O CTYIIEHUH XBOCTOB.

14. [lacToBOE CryIlI€HHE XBOCTOB.

15. ®unpTpoBaHUE XBOCTOB.

16. Peasin30BaHHbIE IPOEKTHI CKJIAIMPOBAHUS CTYIIEHHBIX XBOCTOB

— = \O 00




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHbIe CpesicTBa

17.

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

25.
26.

27.
28.
29.

dwierpoBanue. CymHOCTH Mporiecca; Kiaccudukanus crnocoboB GUIbTPOBAHUS;
(akTopkI, BIUSIONME Ha Mpotiecc GUIbTPOBAHHUE.

OcHOBHOE ypaBHEHHE (PHIIBTPOBAHHS JIJISI HECKUMACMBIX OCA/IKOB.

Kunerunka nporecca GuIbTpOBaHHUS.

daxTopkI, OKA3bIBAIOIINE OCHOBHOE BIIMSHHIE Ha TIPOTECC (PHIILTPOBAHUSI.
MeToIuKa SKCIEPUMEHTATHHOTO N3Y4eHUsI KHHETUKH (PHITETPOBAHUSI.

MeTtomuKa SKCIEPUMEHTATHHOTO OTIPEIeNICHUs] KOHCTAHT (DUIHTPOBAHHUS.

Tuns! GUIBTPOBANEHBIX TIEPETOPOJIOK U TPEOOBAHMUS K HUM.

Cxembl QUITBTPOBATHHBIX YCTAHOBOK. JJOCTOMHCTBA M HEJIOCTATKHA CXEM, MTPAKTUKA MX
MIPUMEHECHHSI Ha 000TaTUTENLHBIX (haOpUKax.

Cy1ka: cymHOCTb TpoIiecca, MIPUHIUITHATBHAS CXeMa CYIIHILHOW YCTaHOBKH.
[Tporecchl BTarooOMeHa pH CYIIKe, BUJIBI BIIATH TIPH CcyIke. HanmpsokeHHOCTh
OapabaHa 1o WCIapsieMO BIIare.

Kpussbie cymiku. CKOpOCTb CYILKH.

TexHonornueckue cxeMbl 00e3BOKUBAHUS.

KomnonoBka o0opyaoBaHusi 00€3B0KMBAIOIINX YCTAHOBOK.

YMmeTn

- OCYIIECTBJIATH TEXHUUYECKOE PYKOBOJICTBO
TOPHBIMHU U B3pBIBHBIMU pabOTaMHU IIpU
AKCIUTYaTallMOHHOM pa3BeiKe, JO0ObIUe TBEPBIX
IIOJIE3HBIX HCKOMIAEMBIX, CTPOUTEILCTBE U
AKCIUTyaTalMH MOJ3EMHBIX O0BEKTOB,

- YOpaBJIATh IpOLECCaMU Ha
IIPOU3BOJICTBEHHBIX 00BEKTaX IO NepepadoTKe
MIOJIE3HBIX HCKOMAEMBIX

Ilepeuenv mem 013 n0020mMoBKU K cemunapckomy 3anamuio « Texnonozuueckue cxemol
00€360)CUBAHUA):

I.

e

Cxembl 00€3BOKHMBaHNS IPOAYKTOB 00OTAIIEHHS] HA MarHUTOOOOTaTUTENbHBIX
dabpukax.

Cxembl 00€3BOKMBaHNS IPOAYKTOB 00OTAIIEHHS HA TPaBUTALlMOHHBIX (pabpukax
CxeMbl 00€3BOKUBAHUS IPOJTYKTOB oOoTamieHus Ha (IIOTalMOHHBIX (adpukax
KomnionoBka o0opyaoBaHusi 00€3B0KMBAOIINX YCTAHOBOK.

CryuieHue 1 cKJIaJupOBaHUE CTYHICHHBIX XBOCTOB.

Bnazets

- HaBbIKaMU HECIMMOCPCACTBCHHOI'O YITPABJIICHUA
MpoiieccaMy TOPHBIX padOT Ha
IMPOU3BOJACTBCHHBIX 06'I)€KT8,X;

- OCHOBHBIMH IMPUHIUIIAMHA TEXHOJIOTUH
AKCIUTYaTaIMOHHOM pa3BeaKH, JOOBIUH,

[IpakTrueckoe 3ajaHue K 3K3aMEHAIlMOHHOMY OMIIETY:

I.

Ha teHTprbyrupoBaHue IOCTyIaeT myibia 00beMoM 500 M°/4 ¢ COepKaHIEM B Hell
tBeporo 10%. ITnoTHOCTH TBepIOit Bhassr 3900 kr/m’. OnpeaenuTh 06beM CIHBa 1
00BEM BOJIBI, YXOMIAIICH C OCAJKOM, €CIIH COJIepKaHue TBepIoro B HeM 60%.
[ToTepsiMu TBEPAOTO CO CIMBOM MPEHEOPEUb.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHbIe CpesicTBa

nepepaboTKU TBEPABIX MOJIE3HBIX UCKOMIAEMBIX,
CTpOI/ITCHBCTBa nu 3KCHJIyaTaIII/II/I IIOA3E€EMHBIX
00BEKTOB

2.

Ha BakyyM-(uiIbTp MOCTYIaeT CTYIICHHBIH MPOAYKT CTYCTUTEIS C COACPIKaHUEM
tBepaoro 45%. Harpyska mo tBeproMy 24 /4. [LoTHOCT TBepOii (assl 3,2 r/cM”.
Omnpenenutb 006beM PuIbTpaTa M 00HEM BOJBI, YXOAAILICH C KEKOM, €CITH KEK IMEET
BIaXHOCTH 15%. [loTepu TBepOTO C PHIILTPATOM COCTABISIOT 2%.

Ha (uIsTpOBaHME MOCTYIAIOT MECKH CIYCTUTENS 00beMoM 320 M°/d ¢ coepKaHHeM
tBepaoro 45%. IlnoTHOCTH TBepOit (asbr 3800 kr/m’. Paccuntars 06beM BOIbL,
yaaJsieMou ¢ puiIbTpaToM, €Clid KeK UMeeT BIaxHOCTh 13%, a moTepu TBEPAOTO C
¢mbTpaToM cocTaBisoT 2%. PaccunTarh KOHIIEHTPAIMIO TBEPAOTO B (PHIIBTpATE B
/M.

B myubIte comepxutcst 14% tBepaoro. [IoTHOCT TBepoi (assr S000Kr/M’.
OIpefenuTh MIOTHOCTh TAKOM MyJbITbl, Maccy 300 IM° Takoil MyIbIbl, MAcCy B Heil
TBEPJIOTO (B TOHHAaX) U 00BEM BOJIBI.

Ha cryleHue mocTynaeT neHHsIH IpoayKT (uoTtaru B o6beme 800 M°/d ¢
ILIOTHOCTBIO TBEPOii (assr 3800 KI/M° U ¢ comepkanmeM TBepaoro 30%. OmnpeeauTs
00BEeM BOJIBI, yIANIIEMOM CO CIIMBOM, €CJIM COJEpP)KaHue TBEPAOTO B meckax 65%, a
BBIXO/I TECKOB cocTaBiisieT 95%. PaccunTaTh MIOTHOCTH CTYIIEHHOTO MPOIYKTA.
Heo06x0auMo MpUroTOBUTH 2 JUTpPa MYJIBIIBI C COJIEp)KaHUEM B Hell TBepaoro 45%.
[TnoTHOCTH TBEpO# (pa3br 4200 Kkr/M°. PaccuuTats Maccy HaBeCKH, 00beM BOJIBI U
TUIOTHOCTH MTPUTOTOBIIEHHOHN CYCIIEH3UH.

B crycrutens nocrymaet nysbmna B kojimyectBe 650 M>/4 ¢ COJICp’)KAHUEM B HEM
tBepaoro 205. TlnoTHoCTh TBepOit (haser 2900 kr/m’. Paccuntars 0GbeM BOIbL,
yIamIseMOoii B CIIMB, €CITH IUTOTHOCTh CTYIIEHHOTO MpoykTa 1650 kr/m’. ITotepsivu
TBEPAOIO CO CIUBOM INpeHeOpeub. Paccuntarh cojiepskaHue TBEPJIOTo B CTyHIEHHOM
MIPOJIYKTE.

B myubIte comepxutcs 30% TBepaoro. [LIOTHOCT TBepoii hassl 4 T/cm.
OIpeenuTh MIOTHOCTb My/IBIBL, Maccy 240 M’ Takoif ImyJIbIIbI, MACCY B Heif TBEPIOTO
(B TOHHAX) U 00BEM BOJIBI.
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I1K-19

["'oTOBHOCTB K pa3paboTKe MPOEKTHHIX MHHOBALMOHHBIX PEIIEHUH 10 SKCIUTYaTallHOHHON pa3Benke, 100bIue, mepepadoTKe TBEPAbIX MOJIE3HBIX UCKOTIAEMBIX,
CTPOMTENBCTBY U SKCIUTyaTalluH MOJ3EMHBIX 0OBEKTOB

3HaTh

- - COBpEMEHHBIE TPOLIECCH 00E3BOKUBAHUS U
00eCTIbUIMBAaHUS MUHEPATBHBIX MPOTYKTOB
oboraiieHus,

- POLIECCHI MBUICYIaBINBAHUS HA
o0oraTHTENbHBIX (adpuKax;

- POLIECCHI THAPABINIECKOTO
TPAHCHOPTHPOBAHUS M CKIATUPOBAHHS OTXOJIOB
o0oraleHus;

- POLIECCHI MPOU3BOACTBEHHOTO OOCITYKUBAHHS
oOoraTuTenbHBIX (adpuK (BOOCHAOKEHHE,
BO3/1yXOCHa0XEeHHUE)

IIpuMepHBIil IepeyeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY:

I.

N

e

10.

1.
12.

13

14.
15.

16.

17.

18.

Y CTpoiicTBO, MPUHIHI PaOOTHI APEHAKHBIX CKIIAI0B; O0JIACTH UX MPHUMEHEHHSL.
YcTpoicTBO, MpUHIAIT PAO0TH 00E3BOKUBAIOIINX OYHKEPOB; 00JIACTH MX
MIPUMEHEHMSL.

YcTpoiicTBO, MpUHLIMIT PaOOTH 00€3BOKUBAIOIINX KOBLIOBBIX JI€BATOPOB.
O0e3BOXHMBaHNUE HA TPOXOTAX U CHTAX.

O0e3BOXHMBaHNE B MEXaHUYECKUX KJIACCH(PHUKATOPAX.

WNuTeHcudukanus npouecca IpeHUpPOBaHMUSL.

Knaccugukamus anmnapatoB JUIs CTYIIEHUS 1 OCBETICHHUS MYJbIL.

KoHcTpykius u npuHIUI padoThl paJuialbHOTO CTYCTUTEINS € EPUPEPUIECKUM
puBOJIOM. /IOCTOMHCTBA U HEAOCTATKU CTYCTUTENS; 00JI1acTh MPUMEHEHNS.
KoHcTpykiust U npUHLIUI AEUCTBUS PaJlaibHOTO CIYCTUTENS C IEHTPaIbHBIM
IIPUBOJIOM TsDKeIoro tuna. JIoctTomHcTBa 1 HEAOCTaTKH; 00J1aCTh TPUMEHEHUS.
Koncrpykuus u npuniun padotsl cryctutens SUPAFLO. @akropsl, BIUSONINE HA
paboTy crycTuTelne.

[Tpaktuka npumenenns crycruteneit SUPAFLO na oboratutensHbIX (habprkax.
CoBepiieHCTBOBaHUE KOHCTPYKIIMN alnapaToB AJs CIYILEHUS MYJIbIL.

. Crymenue B TOHKOM ciioe. KoHCTpyKIus U NpUHLIMIT AEWCTBUSI TOHKOCIOMHOTO

OTCTOWHUKA. JIOCTOMHCTBA M HENOCTATKH; 00JIaCTh PUMEHEHHSI.
Knaccugukamnust KOHCTpYKIHHA (UIBTPOB.

KoHcTpykius 1 mpruHIUT pabOThI AUCKOBOTO BaKyyM-(pHIbTpa. JJocCTOMHCTBA U
HEJ0CTaTKH, 00J1acTh MPUMEHEHUS.

KoHcTpykius 1 mpuHIUT pabOTHI IMCKOBOTO BaKyyM-(pHIBTPa, 00JIaCTh IPHUMEHEHHSL.
KoHCTpyKTHBHBIE 0COOEHHOCTH TUCKOBOTO BaKkyyM-puibTpa «Mactepy.
Koucrpykiust u npunnun padotsl BakyyM-puibrpa CERAMEC. JloctonHcTBa 1
HeJ0CTaTKu (pUiIbTpa, 00JIaCTh IPUMEHEHUS.

Konctpykius 1 npuHIUN paboTsl 6apabaHHOTO BaKyyM-(uiIbTpa ¢ BHEIIHEH




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa
KOMIETEHIHH
bunbpTpyromel moBepXHOCThI0. OCOOEHHOCTH KOHCTPYKITUN 0apabaHHOTO BaKyyM-
(GUIBTpa CO CXOAALINM MOJIOTHOM. JJOCTOMHCTBA M HEAOCTATKH (DPMIIBTPOB; 00IACTH MX
MPUMEHEHHSL.
19. KoncTpykuus 1 mpuHIMI paboTel 6apabaHHOTO BaKyyM-(pUIbTpa C BHYTPEHHEH
GuIbTpyIOMIeH MOBEPXHOCTHI0. JIOCTOMHCTBA M HEIOCTATKH (PIIIBTPA; 00JIaCTh
MPUMEHEHHSL.
20. KoHcTpyKuus 1 IpuHIMI paboThl JIEHTOYHOTO BaKyyM-(QuibTpa. JlocTonHCTBA U
HEJ0CTaTKU; 00JaCTh MPUMEHEHHUS.
21. Knaccudukanus puibtp - mpeccon. [punmmmn padots! ¢punbtp-mpecca. JJoctonncrsa
U HEJOCTAaTKU (QUIIBTP-IPECCOB, 00JIACTH UX MPUMEHEHUS.
22. KoHCTpyKIMs ¥ TPUHIMI pabOThl BEPTUKATIBHOTO (PpuibTp-nipecca. JlocCTOMHCTBA U
HEJIOCTaTKU (PUIBTP-TIPECCOB, 00JIACTH UX MPUMEHEHUS.
23. YcTpo#cTBO U paboTa CYIIUIIOK C KUITSIIUM clioeM. JIOCTOMHCTBA U HEJIOCTATKH;
00J1aCTh MPUMEHEHUSI.
YMeTh - YMETh pa3padaTbiBaTh MPOECKTHHIC Ilepeuens mem 0142 n0020moeKU K cemunapckomy sanamuito «Qobecnvinueanue u
WHHOBAIIMOHHBIE PEIICHUs 110 TIepepadoTKe nbLIEY1asIUBAHUE HA 0002AMUMETbHBIX PaAdPUKAX):
TBEPAbIX MTOJIE3HBIX UCKOTIAEMBIX, BKIIHOUAs 1. Koncrpykuuu obecnbuiMBareneil.
BCIIOMOTATEJIbHBIE MTPOLIECCHI U MTPOLIECCHI 2. OGecnbuinBaHNe acOECTOBBIX KOHIIEHTPATOB KaK METO/I TIOBBIIICHHS NX Ka4eCTBa.
MIPOU3BOJICTBEHHOTO OOCTY)KMBaHUs: BEIOUPATH 3. KoHCTpyKuMM HHKIOHOB U OaTapeiiHbIX LIMKJIOHOB JUIS MbLIEYJIaBIMBaHNUS.
U PACCUUTHIBATH TEXHOJIOTUUECKUE CXEMBI 4. KOHCTpyKIMM MOKPBIX IBLICYIOBUTENEH
00e3B0KNBaHUS, 00ECITBUINBAHNS MUHEPATBHBIX 5. BapboTaxHble U IEHHBIE MBUICYIOBUTEIH.
IIPOJIyKTOB, MbLJICYIaBIMBaHUs HA 6. KoHcTpykuuu TKaHEBBIX (MIBTPOB ISl TIBUICYIaBIMBAHUS.
00OoTaTUTENBHBIX (PadpUKax, CXEMBI 7. KoHCTpyKINU 3epHUCTBHIX 1 KOMOMHUPOBAHHBIX (PUIIBTPOB.
BOJIOCHA0)KEHUSI Ha 000TaTUTENBHBIX (adpuKax, 8. KoHcTpyKIuu 351eKTpoPHIbTPOB.
CXEMbI THPAaBINYECKOTO TPAHCTIOPTUPOBAHUS 9. CxeMmpbl IIBIJICYIABIMBAHUS HAa 000TaTUTEIHHBIX (habpHKax.
XBOCTOB OOOTaIlleHHsI U ITapaMeTphbl 10. Bopr0a ¢ mpuTbI0 Ha 000TATUTENBHBIX (hadpHKax.
XBOCTOXPaHWJINII]
Bnaners - BIJIQJIETh HAaBbIKaMU Pa3pabOTKH MPOEKTHBIX [IpakTrueckoe 3ajaHue K 3K3aMEHAIlMOHHOMY OMIIETY:

WHHOBAIIMOHHBIX PEIIEHUN 1o nepepadboTke

1. Onpenenuts HEOOXOAMMYIO IUIONIAb A1 crymenus 800 M°/d MyJIbIIBI ¢ Pa3KIDKCHHCM




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa
KOMIETEHIHH
TBEPABIX MOJIE3HBIX UCKOTIAEMBIX, BKIIFOYAs R=10. ITmotrOCTH TBEp 0¥ (pa3sr 3100 Kr/M°. Y nenbHas MPOU3BOJAUTENBHOCTD IO
BCIIOMOTaTEJIbHBIE MTPOLIECCHI U MTPOIIECCHI tBepaoMy 0,25 T/M>-CyT.
IIPOU3BOJICTBEHHOTO 00CITyKUBaHUS; Paccunrarh pazmep MakCUMalIbHBIX 3€PEH B3BECH, YXOSIINX B CIIMB OTCTOMHUKA, €CIIU
OCHOBHBIMM METOJIMKAMH 3KCIIEPUMEHTAIILHOTO VX THAPABIIMYecKast KPYMHOCTh 1,1 MM/c, a TIOTHOCTD 3 T/cM”.
OTIpE/IeNICHUs PA3INYHBIX TAPAMETPOB Onpenenuts MPOLEHT TBEPJOTO B pa3rpy3Ke CryCTUTENS, €CJIN INIOTHOCTh neckoB 1600
IIPOLIECCOB 00€3BOKUBAHMSL, NIbLIICYIaBINBaHMS, KI/CM, a TIOTHOCTB TBEPIOH (asel 4300 kr/m’.
BOJIOCHA0KEHNU S, THIPABINYECKOTO TPAHCIOPTA, Omnpenenuts HeoOXoauMYHO TIOIAAG ISt crymeHus 1000 m3/4 mynbnet npu AK:T=9:1.
HaBbIKaMU 00pa0OTKH TOJTY4YEHHBIX [TnotHOCTH TBepAOH a3kl 2,9 T/M3. Y aenbHas Harpy3ka no tepaomy 0,4 /M2 4.
AKCTIEPUMEHTAIBHBIX JTaHHBIX Paccuurtarh ruipaBiIMuecKyro0 KpymHOCTb 3€pPEH B3BECH B YCIOBUAX CBOOOIHOTO
- OCHOBHBIMHU METOJMKAaMU Pa3pabOTKH OCAKJEHMSI B BOJIE, €CIIM SKBUBAJICHTHBIN TMaMeTp ocakaaromuxcs yactul 10 MxMm, a
IIPOEKTHBIX PEIICHUIN OTACICHUN TIOTHOCT YacTHIL 3,4 T/cM”.
00e3B0’KMBaHUS Ha 000TaTUTENBHBIX (padpuKax Paccunrtarh KpynmHOCTh MAaKCUMAJIbHBIX YaCTHUII, YXOSAIINX B CIIMB OTCTOMHUKA, €CIIN UX
rHIpaBIIHYecKas KpymHOCTs 0,8 MM/C, a IIIOTHOCT OCAKIAOIIMXCS YaCTHIL 3,5 T/M°.
1. He uentpudyruposanue mocrymaer 360 M°/4 My/IbIBI ¢ conepKanueM Teepaoro 18%.
TI0THOCTS TBEpHOH (pazbl 4,1 r/em’. OmpeaennTs 066eM BOJBI, YXOISIIEH CO CIMBOM,
€CJIN co/iep>KaHue TBepaoro B neckax 55%. [lotepsimu TBEpIOTO €O CIMBOM
npeHeOpeys. PaccunTaTh INIOTHOCTH KEKa.
2. HeoOX0aMMO MPHTrOTOBHTH CYCIICH3HIO 0OBEMOM 3 IM° C COAEPKAHIEM B Heil
TBepaOro 25%. IlnoTHOCTH TBepOit dhasbr 3800 Kr/M’. PaccumTaTh IIIOTHOCTH TAKOI
CYCHEH3MH, MacCy HaBECKH, 00BEM BOJIBI.
I1CK-6.3

CrniocoOHOCTh BHIOMPATH M PACCYUTHIBATH OCHOBHBIE TEXHOJIOTHYECKHE TTapaMeTphl 3(p(peKTHBHOTO M IKOJIOTHUYECKH 0€30MacHOTO MPOU3BOACTBA PAOOT 10
nepepadoTKe U 000TalIeHUI0O MUHEPAIIBHOTO CHIPhSl HA OCHOBE 3HAHUI MPUHIMIIOB MTPOEKTUPOBAHUS TEXHOJIOTHUECKUX CXeM 000TaTHTEIHHOTO MPOU3BOJICTBA U
BbI0OPA OCHOBHOTO 1 BCTIOMOTATENILHOTO 000raTUTENIbHOTO 000pyA0BaHUS

3HaTh

- OCHOBHBIE TEXHOJOTMYECKHE NTapaMETPBI
3¢ GEKTUBHOTO U IKOJIOTUYECKU 0€3011aCHOTO
MIPOU3BO/ICTBA PabOT MO nepepadboTKe U
00oTaIeHIo MUHEPATHHOTO ChIPHS;

- IPUHLMIIBI JEHUCTBHUS, YCTPOHCTBO U
TEXHUYECKHE XapaKTEPUCTUKH aIrmapaToB JJIs

IIpuMepHBIil IepeyeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY:

UTto Ha3bIBaEeTCS MPOMBIIIJIEHHON MBIIBIO?

Ot Kakux (aKTOPOB 3aBUCHUT IMOSIBIICHUE MBUTH B PA00OYNX TOMEIIEHUIX (HhadbpuK?
HazoBure ucrounuku odpasosanus neuiin Ha OD.

JlaiiTe XapakTepUCTUKY NIEPBUYHON U BTOPUYHOM MBLIN.

HazoBuTe criocoObl nblieynaBIuBaHus U JalTe X KPATKYIO XapaKTEPUCTHUKY.

Nk W=




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHbIe CpesicTBa

00e3B0’KMBAaHUSI MUHEPATBHBIX IPOITYKTOB,
MbUICYJTaBJIMBAHUSA U JIS IPOLECCOB
IIPOU3BOJICTBEHHOTO 00CITYKUBaHUS

2o e

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

20.

21

26.
27.
28.

29.
30.

UYro Takoe KIIJI meieynoBurens?

C kakoil LeIbI0 NpUMEHETCsl 00eCTIbUIMBAHUE PY/Ibl U TPOJYKTOB 0OOTalieH s ?
Kakue metozp! o6ecnblIMBaHUS TPUMEHSIOTCS Ha (habpukax?

Cxema ¥ puHIUI padbOThl HEHTPOOEIKHOTO 00ECTIBUIMBATES.

. B kakux amnmaparax OCymeCTBIIACTCA YJIaBJIMBAHUC ITBLIN IO IICﬁCTBHGM CHJIbI

TKECTH?

. Jlai'Te XapakTepUCTUKY IIbUICOCATUTENBHBIX KaMep.
. B kakux anmaparax oCylecTBIIETCs YIaBIMBAaHUE ITBUIM 110 ICUCTBUEM

LEHTPOOEIKHOMN CUIIBI?

Uro Takoe paxkTop paszieneHus B LIUKIOHE?

Hazosute THITBI OUKJIIOHOB.

I/I306paSI/ITC KOHCTPYKTHBHBIC CXCMbI ITPOMBIIIJICHHBIX HUKJIIOHOB.
KoHncrpykius u o01acTb npuMeHeHNs OaTapeiHbIX [IMKJIOHOB.

B uem cymHOCTh MOKpPOTO NIbLIEYJIaBINBAHUSA?

Hepe‘-H/ICJII/ITC npenumMyneCTBa 1 HEAOCTATK MOKPOT'O NIbLJICYJIaBJIMBAHUS.
[lepeuncnure cnocoObl MOKPOTO IbLIEYIABINBAHMS, TAHTE UX KPATKYIO
XapaKTEPUCTHUKY.

Ha3nauenue cmaumBareneil mpu MOKpOM IbLICYIaBINBAHUHU.

. Ilox neficTBHEM KakuX CUJI YJIaBJIMBAIOTCS YaCTUIIBI B MOKPBIX MbUICYIOBUTENAX?
22.
23.
24.
25.

CxeMa ¥ pUHIIUIT pabOTHI IIEHTPOOEKHBIX CKPYOOEpOB.

Cxema ¥ nnpuHIMI paboThI anmaparoB ¢ Tpyooil Bentypu.

Cxema u npuHIUN padboThl 6apOOTAXKHBIX U MEHHBIX MbLICYTaBUTENECH.
CyIIHOCTh YNaBIMBaHUS MBUTH (PUIBTPYIOIIMMH YIEMEHTaMU. Y KaXKHUTe
MIPEUMYIIIECTBA U HEJJOCTATKH Mpolecca QUIbTPOBAHHS.

[TpuBenuTe KIaccu(puUKaUIO pyKaBHBIX (UIBTPOB.

[IpuBeauTe cxeMy pyKaBHOTO AJIEMEHTA, MOSICHUTE MPUHIUI ICHCTBUS.

TpeboBanusi, mpeabaBisieMble K GHIBTPOBATLHBIM TKaHIM. BUbI 1 XapakTeprcTuKa

(GUIBTPOBAIBHBIX TKaHEH.
CriocoObl pereHepannuy TKaHeH.
IIpuHIHUI 2IEKTPUYECKOM OYMCTKH ra3oB. [IpeumyinecTBa 1 HETOCTaTKH METOJA.




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa
KOMITIETEHIINH
31. O6bscHUTE (hrU3HYECKHE OCHOBBI METO/A AIEKTPUIECKON OYMCTKH T'a30B.
32. TlpuBeauTe KIacCU(PUKAUIO FTEKTPODUIHTPOB.
33. [IpuBeauTe ynpoIueHHbIe CXeMbI TPYOUaTOTO U TUNIACTUHYATOTO (pusbTpoB. OOBICHUTE
MIPUHLIMI PabOTBHI.
34. O0bscHUTE BIUSHHUE HIIEKTPUYECKUX CBOMCTB MBUTH Ha 3(PPEKTHBHOCTH pabOTHI
ANEKTPOPIITBTPA.
35. Kakue emé paxTops! BIUAIOT Ha 3QHEKTUBHOCTH pabOTHI IEKTPOPHUIBTPOB?
36. JlaiiTe XapaKTEepUCTHKY Pa3JIUYHbBIX CXEM IbUICYJIABINBAHNUS.
37. O6nacTb MpUMEHEHUS Pa3IMYHbIX CXEM ITbUICYIaBIUBAHUS.
38. @akTOphI, OMPEEIAIONIME BEHIOOP CXEM MbLICYIaBINBAHUSL.
39. JlaifTe XapakTEepUCTUKY BBITSKHOM, MPUTOYHOU U 0O1I€OOMEHHOM BEHTHIISIINH.
40. OxapaxkTepu3yiTe BpeHOE BIUSHHE MbUICH Ha 3JJ0POBHE YEJIOBEKA.
YmeTh - pacCUMUTHIBaTh OCHOBHBIE TAPaMETPhI 3anaun
TEXHOJIOTUHU 1 000TaTUTENBHOTO 000pynoBanus; | 1. Ha BakyyM-(uIbTp MOCTYNaOT MECKU CIYCTUTENS € coiepkanueM Teepaoro 50%,
aHAJIN3UPOBATh YCTOMYMBOCTD Harpyska o teepaomy 18 1/4. Onpenenuts 00beM BOIBI, yIAIIEMOH ¢ GUIBTPATOM, €CITH
TEXHOJOTUYECKOI0 MPOoLecca U Ka4eCTBO KeK QHIIbTpa HMEET BIKHOCTH 12%, a moTepu TBepAOTro ¢ QUIBTPATOM COCTABIISIOT
BBIITYCKa€MOMW MPOLYKLIHH; 1,5%.
- BBIOMPATh U pacCUUTHIBATh HEOOXOAUMOE
00opynoBaHuUs sl 00€3BOKUBAHUS 2.Ha npecc-puabTp NOCTyMaeT CryeHHBII MPOIYKT OTCTOWHHKA C COJePKAHUEM TBEPIOTO
MUHEpAJIbHBIX IPOAYKTOB, MbUICYIaBINBaHNUSA, 25% B konmmuectBe 80 M°/4. TINOTHOCTH TBEp/IOH (asbl paBHa 2600 kr/m. PaccuutaTh
JUTsI TIPOIIECCOB MPOU3BOJACTBEHHOTO o0BeM ¢pubTpaTa 1 00BEM BOJIBI B KeKe, eclii Kek coaepkut 18% Bnaru. [Totepsmu
00CITy>)KUBaHUS TBEPAOro ¢ (UIBTPATOM IIPEHEOPEYD.
Bnaners - METOJAMH pacy€Ta KaYECTBEHHO- 3amgauun

KOJIMYSCTBCHHOM 1 BOJHO-IILIAMOBOM CXEM;
- MeTogaMH 000CHOBAaHHUS OCHOBHBIX
rapamMeTpoB U METOJIMKAMH pacyeTa
TEXHOJIOTHYECKOTO 000PYAOBaHUS IS
BCIIOMOTaTEJIbHBIX MPOIECCOB

1. Ha crymenue mocrymaer 150 M°/4 mynbIIsI ¢ conepskaHneM TBepaoro 8%. ILToTHOCTb
TBepo# ¢azer 3000 Kkr/M°. PaccuuTath JIMAMETP CTYCTUTENA, €CIIA YACIbHAs IUIOIIA b
crymenns 14,4 m>-u/r.

2. Onpenenutb HEOOXOTUMYIO TUIOIIA b CTYIICHUS, €CIIH Pa3KIKEHUE UCXOHOU MYJIbIThI
13, a pa3kmKeHHe CrymeHHoro npoaykra 2. CKopocTb ocakJieHus yactull TBepjoro 0,5




CrpyKTypHBII

AIIEMEHT [Tnmanupyemble pe3yabTaThl 00ydeHHS OreHoOYHBIE CPECTBA
KOMIETEHIHH
CM/MWH, a MIPOU3BOIUTENLHOCTD CTYCTHTEN 110 TBepaomy 100 1/4.
3. Ha crymenne mocrynaer 240 M’/4 ImyIIbIibl ¢ ConepkaHueM TBepaoro 10%. [IoTHOCTh
TBEepIoH dazsl 3,2 r/cm”. Paccunrars HE0OXO0AMMYIO TIONIA/Ib CTYILIEHHUS, €CIIU yIeTbHas
montans crymenus 0,28 M>-CyT/T.
I1CK-6.4

CriocoOHOCTh pa3pabaThIBaTh U PEATU30BBIBATH IPOEKTHI IPOU3BOACTBA MPU MepepabOTKE MUHEPAIBHOTO M TEXHOT €HHOT'O ChIPbsl HA OCHOBE COBPEMEHHOM
METOJI0JIOTHH TIPOCKTUPOBAHUS, PACCUUTHIBATh TPOU3BOIUTEILHOCTD U OTIPENENIATH TapaMeTpbl 000pyIOBaHMs 000TaTUTENBHBIX (PadpuK, (OpMUPOBATH
TeHepaJbHBIN TJIaH 1 KOMIIOHOBOYHBIE PEHICHUsI 000TaTUTENbHBIX (PadpuK

3HaTh

- COBPEMEHHBIE MPOEKTHI 0 NepepadoTKe
MUHEPAIBHOTO U TEXHOTCHHOTO CHIPBS U
METO/I0JIOTHUIO UX MPOEKTUPOBAHUS;

- METOJMKH pacyeTa MPOU3BOIUTEIILHOCTH
oOoraTuTenbHOM (haOpUKU M OTIENIBHBIX €€
LIEXOB;

- METOJMKH OIPENIEICHUSI TapaMETPOB
000pyIOBaHUS JJISl BCIIOMOTaTeIbHBIX
MPOIIECCOB Ha 000TAaTUTENBHBIX (hadpuKax

IIpuMepHBIil IepeyeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY:

1. BopocHa0xeHne 1 BOJIOOTBEACHNE Ha 000TaTUTENbHBIX (padpuKax.

2. CxeMbl BoJjocHa0XeHHs 000TaTUTENBHBIX (adpuK.

3. UYro Takoe BogonpoBoj? Kakue 0CHOBHBIE COOPYKEHHS BXOAT B COCTaB
BOJIONIPOBOAHOM ceTn? Kiaccudukaiiys BoJgOMPOBOIOB.

4. [TpuHuMnuanpHas cxema BoI0CHaOXkeHus: oboraturenbHol padpuxu. Kakumu
OBbIBAIOT cxeMbl BoJocHaO)eHnss OD?

5. O6opoTHOE BoOCHA0KEHNE 000TaTUTENBHBIX (habpuK

6. Ha kaxue nyxp1 pacxoayercs Boja Ha OD? Uto Takoe cBexasi TEXHUUECKAsi BOJA U
obopoTHas Boja?

7. HcTouHnky BoAoCHA0KEHUS U BOJI03a00PHBIE COOPYKEHHUS (C IPUMEPAMH).

8. HasnaueHue BoJJOHAMOPHOM OANTHYU B CHUCTEME BOJIOCHAOKEHHUS?

9. UYro Takoe HapyXHasi U BHYTPEHHSS1 BOJOIIPOBOIHAS CETh?

10.  KonbleBble ¥ TYNUKOBBIE BOJONPOBOJIHBIE C€TH. JIOCTOMHCTBA U HEAOCTATKU CXEMBI,
00JTaCTH UX MIPUMEHEHHSL.

1. Urto Takoe ruipaBiINuecKuil yKIOH?

12. Kakast Touka BOIOIIpOBOIHOM CETH HA3bIBAETCS IUKTYIOIIEH ?

13.  Kaxue TpyObl npuMeHs0TCA Ul BOAOIPOBOAHBIX CETEN U Kakue TpeOOBAHUS K HUM
MPEAbSIBISIOT?

14. Urto Ha3pIBaeTCs TUAPABIMYECKUM TpaHCIOpToM? JI0CTOMHCTBA M HEOCTAaTKU

TUPABIMYECKOTO TPAHCIIOPTA.

15. UTto Takoe KpUTHUYECKasi CKOPOCTh NTOTOKA U OT YETr0 OHA 3aBUCUT?




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa

KOMITIETEHIINH
16. CaMOTeUHbIN THAPOTPAHCIIOPT: B KAKUX CIydasiX MPUMEHSETCS, KAKUE COOPYKEHUS
BXOJIAIT B €r0 COCTaB?
17. HarmopHslil rupoTpaHCHIOPT: B KAKUX CIIy4assX MPUMEHSETCS, KAKHE COOPYKEHUS
BXOJIAIT B €r0 cOcTaB?
18. XBOCTOBOE X0O3SHCTBO 000TATUTENBHBIX (haOpUK: Ha3HAUYECHUE, COCTaB COOPYKEHUH,
AKCIUTyaTaIHsl.
19. Tumnbr xBocToxpanwmnl. Kakue GpakTopsl onpeemnstoT BHIOOD MIIOMAIKH 1T/
XOCTOXpaHuInuie?
20. Kakue coopyrkeHust BXOJAT B COCTaB XBOCTOBOTO xo3siiictBa Od, ux Ha3HaueHue?
21.  Yro Takoe Hacoc? Uto Takoe Hanop u nojada Hacoca? Kakue npeBpaiieHus 3Heprun
IIPOUCXOJAT NpHU paboTe Hacoca?
22. KoHcTpyKIust 1 IpUHIUT ASHCTBHS LIEHTPOOESIKHOTO HAacoca (YMETh 3apHUCOBBIBATH).
23. I'pyHTOBBIE U ITECKOBBIE HACOCHI. B UeM nx oTiinuKe OT LEHTPOOESKHBIX HACOCOB,
paboTaronux Ha YUCTOU BOjE?
24. Kaxue ncxoinbie JanHbIe HEOOXOAUMBI JIJISl pacueTa TUAPaBINYECKOro TpaHcnopra?
25. Merouka pacyeTa rUApaBINYECKOr0 TPAHCIIOPTa.
26. Uro Ha3piBaeTcst TpeOyeMbIM CBOOOJHBIM HAIOPOM, U3 YETO OH CKJIAIbIBAETCS?
27. Kak omnpenensieTcst pacueTHas BRICOTA BOJIOHATIOPHOW OanrHu?

YmMmets - pa3pabaThIBaTh U pEaIN30BbIBATH MPOEKTHI 3anayva:

IIPOM3BOJICTBA MO NEpepabOTKe MUHEPATIBLHOTO U
TEXHOT€HHOT'O ChIpbs HA OCHOBE COBPEMEHHOM
METO/I0JIOTUH TPOEKTUPOBAHMS;

- paccCUMTHIBaTh MPOU3BOAUTEIBHOCTD U
ONPEEINATh NapaMeTpbl 000pyI0BaHUS AJIs
IIPOLIECCOB 00€3BOKUBAaHMSL, NIbLIICYIaBINBaHMS,
BO3/IyXOCHA0KEHMSI, BOJOCHA0KEHNUS,
T'HIPaBIMYECKOT0 TPAHCIIOPTA

Ha ¢unsTpoBanne moctymaer 250 M’/4 CyCIIeH3HH ¢ COep)KaHIeM TBEpAoro 58%.
TInoTHOCTE TBepIOi (hassl 4000 kr/m’. PaccunTaTh MaTepHaTLHBI 6ANTAHC IPOIIECCa, CITH
BIaXHOCTH Keka 10%. [Torepsimu TBeporo ¢ punbTpaToM npeHedpedb. OnpeneuThb
HEOOXOMMYIO TUIOMmah GHIbTpoBaHHMs, ecau q =200 Kr/m” .




CrpyKTypHBII

3JIEMEHT [Tnanupyemblie pe3ylibTaThl 00y4eHHS OrneHouHbBIE CpeICTBA
KOMIETEHITUU
Bnanets - IpuHIUIaMu GOPMHUPOBAHUS T€HEPATHHOTO IIepeuyens TeM pedeparoB:

IJIaHa ¥ KOMIIOHOBOYHBIMU PELIEHUSIMHU
oboraTuTenbHBIX (adpuK;

- OCHOBaMM COBPEMEHHBIX METOJIOB
MIPOEKTUPOBAHUS 00OTATUTENBHBIX (PadpuK

1. IIpuHIMIBI TPOEKTUPOBAHMS T€HEPATIBLHOIO IUIAHA.
2. CocTtaB U CTpYKTypa 000raTuTeNnbHON (habpHKH.
3. [IpO€KTHO-KOMIIOHOBOYHBIE PEILIEHUSI BCIOMOT'aTeIbHBIX LIEXOB.

TICK-6.5 roTtoBHO

CTBIO IPUMCHATH COBPEMCHHBIC I/IH(bOpMaIlI/IOHHI)Ie TCXHOJIOTUH, aBTOMATU3UPOBAHHBIC CUCTEMBI ITPOCKTUPOBAHUA o0oraTuTeIbHBIX

MIPOM3BOJICTB
3HaTh - IPUHLIUIIBI aBTOMATH3AIUN 3amaun:
MIPOU3BOICTBEHHBIX MPOIIECCOB; 1. B cycrnensun comepurcs 35% TBepaoro. ILToTHOCTS TBepHoii (asbl 3,8 T/M. Paccunrars
- paboTy U perynupoBKy 000pyI0BaHUSI. TLIOTHOCTb CYCIIEH3MH, MACCY HABECKH /IS IPUTOTOBIIEHHS 330 M° TAKOil CyCIICH3HH,
00BEM BOJIBI.
2. IlpuroToBUTH 2 J1 MyJBIIBI IPU COJAEPKAHUU TBEPAOTO B Iyiblie 45% 1 MI0THOCTU
TBepo# ¢azbr 4200 Kkr/M°. PaccuuTath Maccy HaBeCKH, 00beM BOJbI U TUIOTHOCTh
ITOJTY4EHHOM IYJIbIIBI
3. B paguManbsHbIi crycturens noctynaer 400 M°/d mybIibl ¢ COAePKAHHEM TBEPIOTo 8%.
TInoTHOCTH TBepHOH (azs 3200 kr/m”. CoepkaHue TBEPIOTO B mecKax 55%. PaccuuTats
00beM CIIMBa U IJIOTHOCTH MecKOB. [loTepsimu TBEp0TO peHeOpeyb.
Ymetb - 3a/1aBaTh HEOOXOAUMBIE TTAPAMETPHI 3amaun:
TEXHOJIOTHYECKOI0 Mpolecca; 1. B pammansHbIii crycturens moctymaer 400 M’/4 MyJIbIIBI ¢ COCPKAHUEM TBEPIOro 8%.
- paboTaTh B IPOTPaMMHBIX KOMILIEKCAX IInoTHOCTH TBepHOH (azpl 3200 kr/m”. CoepkaHne TBEPIOTO B MecKax 55%. Paccautats
Autocad u Kommnac; 00beM CIIMBa U IJIOTHOCTH MecKOB. [loTepsiMu TBEp0TO peHeOpeyb.
- 06pabaThIBaTh Pe3yNIBTAThI SKCIepuMenToB 1 | 2. Ha crymenne moctymaer 500 M°/4 Iy/IbIIbI ¢ pasKIKEHHEM pPaBHBIM 3. [IIOTHOCTH
aHaJIM30B paboTh! (PaOpPUKH. TBepo# daser 2800 kr/m’. BeIxos crymeHHOro mpoaykra 90%, coaepikaHie TBEPIOro B
CryiieHHOM TpoykTe 63%. Paccuntars 00beM ciiiBa, 00bEM BOJIbI, YXOIAIIEH ¢
MECKaMH, TUIOTHOCTh CT'YIIEHHOTO MPOJIYKTa, MAcCy BIAKHBIX TECKOB.
3. Ha crymenue noctynaeT nyiblia ¢ II0THOCTBIO TBepAoH (a3l 3800 KI/M® B KOJIHYECTBE

150 1/4 (cyxas macca). Pazxmkenue cycnien3uu 5. Paccuntars 00beM BOJIBI, yIAISIEMON B




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHbIe CpesicTBa

KOMIIETCHIIUN
CIIMB; 00BbEM BOJbI, YXOSIIEH ¢ IECKaMU, €CIIU INIOTHOCTh CTYLIEHHOTO MPOJIyKTa
1900 xr/n’.

Bnaners - OCHOBHOM TEPMHUHOJIOTHEN KypcCa; BapuaHTbl KOHTPOJILHOM padoThI N0 pa3aeay «O0e3BoKUBaHNE IPOAYKTOB

- HaBbIKaMH pabOThI B IPOIPaMMHBIX
KOMIUIEKCaXx;

- METOJaMH MTPOEKTUPOBAHUS 000PYAOBAHUS
JUIsL BCIOMOTaTEJIbHBIX ITPOLIECCOB.

o0orameHusa»

Bapuanr 1
1. Tlepeunciute BUIBI BJIard U YKAXKUTE MOPSAOK HACBIIEHUS BIArou
a0COJIIOTHO CYyXOr0 MaTepHara.
2. Packpoiite BiIusiHUE KPYITHOCTH ¥ (JOPMBI YACTHUIL HA
BJIArOYEP>KUBAIOIIYIO CHOCOOHOCTH MIPOYKTOB OOOTAIlICHHUS.
3. Omnumute nporecc 00e3BOKUBaHUA B OyHKepaX. YKaXuTe 001acTb
MIPUMEHEHHUSI ITPoLiecca; Kakas Bjara yiauasiercs U3 Marepuaia.
4. IlpuBenuTe KOHCTPYKIMIO U MPUHIUI paOOThI JUCKOBOIO BaKyyM-
¢mibTpa. Ilepeuncnure TOCTOMHCTBA M HEAOCTATKA KOHCTPYKIIUH.
Bapuanr 2

1. JlaiiTe XapakTepuCTHKY aJicopOMpoBaHHON Biaru. Ha kakue BUJIbI OHA
noapaszaensercs ?
2. Packpoiite BiusiHuE (PU3HKO-XUMUIECKOTO COCTOSHHS TOBEPXHOCTH
TBEPJIOTO Ha BJIArOYy/EP>KUBAIOIIYIO CITOCOOHOCTH MPOAYKTOB 00OTaIICHHSI.
3. Omnumute mporecc 00e3BOKUBAHMS Ha TPOXOTaX. YKaKUTE 00J1acTh
MIPUMEHEHHS ITpoIlecca; KaKasi Bilara yJIajseTcsi U3 MaTepuana.
4. IpuBenuTe KOHCTPYKITUIO M IPUHLIUI paOOTHI paJAUaIbHOTO CTYCTHTENS C IEHTPAIbHBIM
npuBoaoM. [lepeunciure JOCTOMHCTBA U HEJJOCTATKH KOHCTPYKIIUH.




6) HOpﬂ)IOK NMPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallui, IoKa3aTeJIi M KPUTCPHHU
OICHUBaAHUA:

HpOMe)KYTOLIHaSI aTTrecranuda 1o AUCIHHIIIINHE «BcnomorarensHbIE MponeCChb» BKIKOYACT
TEOPETUYECKUE BOIIPOCHI, MIO3BOJISIOUINE OLEHUTh YPOBEHb YCBOECHHUS 00Yy4alOIMMUCS 3HAHUN, U
MIPaKTUYECKUE 3aJ[aHMsl, BBIABISIOLINE CTENeHb C(HOPMHUPOBAHHOCTH YMEHHM U BIIJCHMH,
MIPOBOJUTCS B OpME 3K3aMEHa.

DK3aMeH 10 JJaHHOW TUCIUIUIMHE MPOBOAMUTCS B YCTHOW (popme MO 3K3aMEHaLUOHHBIM
ouneram, KaxIblii M3 KOTOPHIX BKJIIOYAET 2 TEOPETHUECKHUX BOIPOCA U OJHO IMPAKTUYECKOE
3aJlaHue.

Iloxa3zarenau u KPUTCPUH ONCHUBAHUSA IK3aMEHA:

— Ha OLEHKY «OTJIHYHO» (5 6ayioB) — 00ydaromuics JEMOHCTPUPYET BBICOKHI YpOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMaTHYeCKOEe M TIIyOOKOE€ 3HaHHE
y4eOHOro Mmarepuaina, CBOOOJHO BBINOJHSIET NPAKTHUUECKUE 3aJaHHs, CBOOOJHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMHU, IPUMEHSIET UX B CUTYallUsSIX OBBIIIEHHON CIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 Oamna) — 00yJaroImuiicss 1eMOHCTPUPYET CPEAHUIM YPOBEHb
C(bOpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HAaHWA, YMCHHA OCBOCHBI, HO JOITYCKAIOTCA
HE3HAYUTCJIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHUA IIPU AHAIUTHYCCKUX OIICpaluix,
IIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYaL[UH.

— Ha OIICHKY «YIOBJETBOPUTEIBLHO» (3 Oamia) — oOy4yaromuiicss IEMOHCTPUPYET
MIOPOTOBbIM YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHLUN: B XOJE KOHTPOJBHBIX MEPOIPHUITHI
JOTIYCKAIOTCSl OIMMOKU, TPOSBISAETCA OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHUMH, HAaBBIKOB,
O6W3IOIIII/II71C$I HUCIBITBIBACT 3HAUUTCIIBHBIC 3aTPYAHCHUA IIPpU OICPHUPOBAHUMMU 3HAHUAMH U
YMCHUAMHU ITPHU UX IICPEHOCC HAa HOBBIC CUTyalluH.

— Ha OIICHKY «HEYJI0BJIETBOPUTEJbHO» (2 Oamra) — oOydaromiuiics AEMOHCTPHUPYET
3HaHusi He Ooyee 20% TEOPETHUYECKOTO MaTepHualia, JOMYCKAaeT CYIIECCTBEHHbBIC OIIMOKH, HE
MOXET TOKa3aTh HHTEJJICKTYaJIbHBIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «Hey/JOBJIeTBOpPHTeJbHO» (1 Oamn) — oOyyaromuiicss He MOXET MOKa3aTb
3HaHMSI Ha YPOBHE BOCIPOMU3BEACHUS U OOBACHEHUS HHPOpMALMU, HE MOXKET I[10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PEILIEHUs IPOCTHIX 33/1a4.



