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PaGouas mporpaMma cocTapiena Ha ocHoe ®I'OC BO no cmemmansroctn 21.05.04
T'OPHOE JIEJIO (npuka3 Muno6prayku Poccur ot 17.10.2016 . Ne 1298)

Pabouas mporpaMma paccMOTpeHa H ofxoOpeHa Ha 3acenanuy Kadenpel I'eonoru,
MapKIIeiaepcKoro feia # 000rameHHs MoJe3HbIX HCKOIAeMBIX i

23.01.2020, mpoTokon Ne 5 / -
3aB. kadenpoii v U.A. T'pumus

Pa6ouas nmporpamma oxoGpena Meroaudecko komuccnedt UI'uT ,
25.02.2020 r. mpoToxoa Ne 7 2

[Tpencenarens & C.E.T"aBpumuen
Pa6oyas mporpaMma CoCTaBlIeHa: o
nonent kapenps: 'MJIuOITH, xana. TeXH. HayK %/4// O.E. Topnoa

Vi

Peniensenr:

BEIYIMH CHEUATUCT TIOPHO-000TaTHTENHHOrO HAall amglm/argy-xoxco-nomeﬂﬂoﬁ
rpymmst HTI] ITAO «MMK» , kaHzI. TeXH. HayK /é ' M.A. [pIranos




JIucr akTyanusanuu paGoyeil mporpaMmel

PaGouyas nporpamma nepecmotpera, 06cysx/eHa u ofobpena mis peanusamuy B 2020 - 2021
y4e6GHOM rofy Ha 3acenanuy Kabeapsl ['eosoruu, MapKmeinepckoro nena u o0orammeH s

IIporokon ot 03 WO r. Ne 1
3aB. kadenpoit er A U.A. T'pumun

PaGouas mporpamma mepecMoTpeHa, 06cyxaeHa i ono6pena s peanusanuy B 2021 - 2022
y4eGHOM rofy Ha 3acenanuu kadeapsr [eonoruu, MapKIneiepekoro eia 1 06orameHus

ITpotokomor 20 m No
3aB. xadenpoit N.A. I'pumun

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa u ono6pena /s peamusanuy B 2022 - 2023
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [eonoruu, MapKIeIepekoro feia 1 0G0raleHus

Ilporokomor 20 r. Ne
3aB. xadenpoit U.A. I'pummun

\

Pabouas nporpamma nepecmoTpena, o6cyskaeHa u onobpena ans peanusaun B 2023 - 2024
y4eGHOM rofly Ha 3acefaHHH Kadeapsl [eooruy, MapKIIeHIepekoro fea 1 06oraleHus

[Ipotokomor __ 20 -7 No
3aB. xadenpoit W.A. Tpumus

PaGoyas nporpamma nepecMoTpeHa, oGeyxaena u on06pena s peamusamuy B 2024 - 2025
y4eGHOM rofty Ha 3acenanuy Kadeapsr [eonoruu, MapKIeaepckoro fea i 06orameH s

ITporokomor 20 r. Ne
3aB. xadeznpoit H.A. T'pumua

PaGouas nporpamMma nepecMoTpeHa, 06CysKaeHa 1 ofo6pena uIs peannzamun B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [€onoruy, MapKIIeHaepeKoro geia U 0G0raieHus

IIpotokomor 20 r. N
3aB. kadenpoit W.A. T'pumun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enssMu OCBOCHUS TUCHUILTMHBI «BcrioMorareabHbIe MPOIECChD) SABISETCS: Pa3BUTHE Y
CTYJICHTOB JINYHOCTHBIX Ka4eCTB, a Takxke (popmupoBaHue MPo(hecCHOHATBLHBIX KOMIIETEHIIUHN B
cootBetcTBUU ¢ TpeboBanusMu ®I'OC BO no cniennansaocTu 21.05.04 IN'opHoe neno.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuna BcenoMorarenbHble MpoIecchl BXOAUT B BapUATUBHYIO 4YacTh Y4eOHOTO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

['eonorus

Xumus

Ob6oraiieHue MoJIe3HbIX UCKOMAeMbIX

I'mppomexanuka

du3nyecKrue METO bl U3y4EHUS MOJIE3HBIX HCKONAEMbIX

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[IpoexkTupoBanue o0OraTuTeNbHbBIX PadpuK

[TepepaboTka 1 UCIIONIL30BAaHUE MTPOTYKTOB 00OTAIICHHS

['paBuTanIMOHHBIN METO1 O0OTAIIEHUS

[ToaroroBka k caaue v cadya rocy1apCTBEHHOI0 SK3aMeHa

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOMN KBAJIM(DUKAIIMOHHONW PabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate oOCBOEHHS AUCHUILIMHBI (Monyis) «BcmomorarenbHble NPOLIECCH»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-4 rOTOBHOCTBIO OCYILECTBIIATh TEXHUYECKOE PYKOBOJICTBO TOPHBIMH U B3PBIBHBIMU
paboTamMu Npu IKCIUTyaTaIllMOHHOM pa3Beike, J0ObIYe TBEPAbIX MOJIE3HBIX UCKONAEMBbIX,
CTPOMTENBCTBE U IKCILUTYaTalluH MO/I3€MHBIX 00BbEKTOB, HEOCPEICTBEHHO YIPABIATh
IpoLeccaMy Ha IPOU3BOJCTBEHHBIX OOBbEKTaX, B TOM YHCJIE B YCIOBUAX YPE3BbIYAMHBIX
cUTyanun

3HaTh - CTPYKTYpPY ¥ B3aMOCBSI3U KOMILJIEKCOB MO JI00bIYE, TepepadboTKe U
o0oralieHHo NoJe3HbIX UCKOMAaeMbIX U UX (PyHKIMOHAIbHOE Ha3HAUEHUE;
- TEXHOJIOTUH TOPHBIX U B3PBIBHBIX pabOT MpPHU HKCILTyaTallMOHHON
pa3Benike, J00bIYE TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTENILCTBE U
HKCIUTyaTalluH MO/I3€MHBIX 00BEKTOB

YmMmeth - OCYILIECTBJIATH TEXHUYECKOE PYKOBOJCTBO TOPHBIMU U B3PBIBHBIMH
paboTamu Mpu IKCIUTyaTallMIOHHOM pa3Beike, J0ObIYe TBEPABIX MOJIE3HBIX
HCKOIIa€MBIX, CTPOUTEIBCTBE U IKCILTyaTalluu MOA3EMHBIX O0OBEKTOB,

- YOPaBISATh IPOLECCAaMH Ha MTPOU3BOJICTBEHHBIX 00BbEKTaX MO MepepadoTKe
II0JIE3HBIX UCKOMAEMBIX




Bnanets

- HaBbIKaMHU HEMOCPEICTBEHHOI'O YIIPaBJICHUS MIPOLIECCaMU TOPHBIX paboT
Ha TIPOU3BOJICTBCHHBIX 00BEKTAX;

- OCHOBHBIMU MPUHIUIIAMH TEXHOJOTUH IKCIUTyaTallMOHHOM pa3BeKu,
00bIYH, TIepepabOTKH TBEP/IBIX MOJE3HBIX HUCKOMAEMbIX, CTPOUTEILCTBA U
9KCILTyaTalluu MO3EMHBIX 00BEKTOB

ITK-19 roToBHOCTBIO K pa3pabOTKe MPOCKTHBIX MHHOBAIIMOHHBIX PEIICHHUH 110
IKCIUTYaTaIlMOHHOM pa3Belike, J00bIYe, epepadOTKe TBEPABIX IMOJIE3HBIX HCKOMAEMBIX,
CTPOUTENILCTBY U IKCILTyaTalluU MOJ3EMHBIX O0BEKTOB

3HaTh

- COBPEMEHHBIE MPOIIECCHl 00E3BOKMBAHUSA M 0OCCITBUTHBAHUS
MUHEPATBHBIX IPOAYKTOB O0OTAICHHUS,

- MPOILIECCHI MBUICYJIABIMBAHUS Ha 000TaTUTEIIbHBIX (haOpHKax;

- MPOIIECCHI TUAPABINYECCKOTO TPAHCIIOPTUPOBAHMSI U CKIIAIHUPOBAHUS
OTXOJI0B 00OTraIeHus;

- IPOIECCHI MPOU3BOACTBEHHOTO OOCITY>)KUBAaHHS 000TaTUTENBHBIX (DadpuK
(BomocHa0keHHE, BO3TyXOCHA0KEHHE)

YmMmern

- YMETh pa3padaTeIBaTh MPOCKTHBIC MHHOBAIIMOHHBIC PEIICHUS 110
nepepaboTKe TBEPABIX MOJIC3HBIX UCKOMAEMbIX, BKJIFOUAsi BCIIOMOTaTeIbHbIC
MPOIIECCHI U MPOIIECCHI TPOU3BOACTBEHHOTO O0CTYKUBAHUS: BEIOMPATH U
PacCYMTHIBATH TEXHOJOTHYECKUE CXEMbI 00C3BOKMBAHHUS, 00CCIIBLTHBAHUS
MUHEPAIBLHBIX TPOAYKTOB, MBUICYIABINBAHUS Ha 000TaTUTEIIBHBIX
(habpukax, cxembl BOJOCHA0KEHHUS Ha 000TaTUTEIIBHBIX (haOpHKaX, CXEMbI
THIPABIMYECKOTO TPAHCIIOPTUPOBAHUS XBOCTOB OOOTAIICHUS U TTapaMeTPhI
XBOCTOXPaHWIUIII

Bnanets

- BJIaJIeTh HaBbIKaMU Pa3pabOTKU MPOEKTHBIX MHHOBALIMOHHBIX PEIIEHUH 110
nepepadoTKe TBEPABIX MOJIE3HBIX UCKOMIAEMBIX, BKIIFOUasi BCIIOMOTaTeIbHbIE
MIPOLIECCHI U TPOIIECCHI MPOU3BOICTBEHHOTO 00CTYKMBAHUS;

- OCHOBHBIMH METOJIMKaMH SKCIIEPHUMEHTAILHOTO OIIPEICIIEHUS Pa3THIHBIX
apaMeTpoB MPOLECCOB 00E3BOKUBAHMS, MbIIICYIIABIMBAHUS,
BOJIOCHA0KEHU S, THPABINYECKOr0 TPAHCIIOPTA, HAaBBIKAaMU 00pabOTKU
MOJTyYEHHBIX YKCIIEPUMEHTAIBHBIX TaHHBIX

- OCHOBHBIMH METOJIMKaMH pa3pabOTKH MPOEKTHBIX PEIICHUN OTIACICHUN
00€3BOKMBAaHUS Ha 000TaTUTENbHBIX (padpuKax

[1CK-6.3 criocoOHOCTBIO BHIOMPATh M pACCUUTHIBATH OCHOBHBIE TEXHOJIOIMUECKHE TapaMeTphbl
3¢ (HEKTUBHOTO U YKOJIOTUIECKH 0€30MacHOr0 MPOU3BOJICTBA padoT Mo nepepadboTke U
000TaIeHII0 MUHEPATHHOTO CHIPhS Ha OCHOBE 3HAHUI MPUHITUIIOB MTPOSKTHPOBAHHUS
TEXHOJIOTHYECKHUX CXeM 000TaTUTEIBHOTO IPOU3BOACTBA U BEIOOPA OCHOBHOTO U
BCIIOMOTaTeJIbHOTO 000raTUTEILHOTO 000PYI0BAHUS

3HaTh

- OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTpbl 3P PEKTUBHOTO U IKOJIOTHUECKH
0e30MacHOro Npou3BOJCTBa padoT MO NepepaboTKe U 0OOraIEeHHUIO
MHHEPAIbHOTO CBIPBS;

- TPUHLUIBI JEUCTBUS, YCTPONCTBO U TEXHUYECKUE XAPAKTEPUCTUKHU
anmnapaToB /I 00€3BOKUBAHUS MUHEPAIbHBIX TPOTYKTOB,
NBIJICYJIaBIUBaHUS U JIJIS IPOLIECCOB MPOU3BOJCTBEHHOTO 00CITYKUBaHUS




VYmeTb

- PacCUMTHIBATh OCHOBHBIC ITAPAMETPHI TEXHOJIOTHU B 000TaTUTEIHHOTO
000pyI0BaHUS; AaHATU3UPOBATH YCTOWYMBOCTH TEXHOJIOTUYECKOTO
IpoIIecca M Ka4eCTBO BBIITYCKAeMOIl ITPOAYKIINY;

- BBIOMpATh ¥ paCCYUTHIBATh HEOOXOAUMOE 000y IOBAHUS ISt
00€3BOXKHMBaHNSI MUHEPATBHBIX TPOAYKTOB, IbLICYIaBINBAHUS, IS
IPOLIECCOB MPOU3BOJICTBEHHOTO 00CITYKUBAHUS

Bnaners

- METOJlaMU Pac4y€Ta KaueCTBEHHO-KOJIMYECTBEHHON U BOJHO-IIIJIAMOBOM
CXEM;

- MeToJjaMu 000CHOBaHMS OCHOBHBIX [TAPaMETPOB U METOAMKAMHU pacyera
TEXHOJIOTUYECKOT0 000pyI0BaHHUS AJIsl BCIIOMOTaTEIbHBIX MTPOIIECCOB

IICK-6.4 crtocoOHOCTBIO pa3pabaThiBaTh U PEATM30BBIBATH MPOEKTHI TPOU3BOJICTBA MPH

nepepaboTKe MUHED

AJIBHOI'O 1 TEXHOT'CHHOI'O ChIPbA Ha OCHOBC COBpeMeHHOﬁ METOJ0JI0THH

NPOCKTHUPOBAHUS, PACCYMTHIBAT MIPOU3BOUTEIBHOCTD M ONPECIIATh ITapaMeTpbl 000py10BaHUs
oboraruTenbHBIX (padpuK, GOPpMUPOBATE TEHEPATBHBIN IJIAH K KOMITIOHOBOYHEIE PEIICHUS
oboraTuTeNbHBIX (haOpHK

3HaTh

- COBpPEMEHHbIE ITPOEKTHI 0 epepadoTKe MUHEPAILHOTO U TEXHOT'€HHOTO
CBIPbsl U METOJOJIOTHIO UX IPOECKTUPOBAHNS;

- METOJIMKH pacueTa MPOU3BOJAUTEIILHOCTH 000raTuTeNbHON (habpuku 1
OTJZICIIbHBIX €€ LIEXO0B;

- METOJIMKH ONpeeNICHHs TapaMeTpoB 000py10BaHUS IS
BCIIOMOTATENILHBIX MPOLIECCOB Ha 000TaTUTEIBHBIX (habpuKax

YmMmern

- pa3pabaThIBaTh U PEATM30BBIBATH MPOCKTHI TPOU3BOICTBA IO MepepadboTKe
MUHEPAILHOTO ¥ TEXHOT€HHOTO ChIPhSl HA OCHOBE COBPEMEHHOI
METOJIOJIOTUH TTPOSKTUPOBAHNS,

- paccUMTHIBATh MPOU3BOAUTEIHHOCTH M OMPEEISTh MapaMeTPhI
00opyI0BaHuUs JJIsl IPOLIECCOB 00€3BOKUBAHUSI, MTBUICYJIaBIUBAHMUS,
BO3/TyXOCHA0KEeHHUsI, BOAOCHAOKEHUS, TUPABINYECKOTO TPAHCTIOPTA

BraneTs

- MpUHIUTIaMHA (POPMHUPOBAHUS TEHEPATHHOTO TNIaHA U KOMITOHOBOYHBIMHU
peleHusIMA 000TaTUTENbHBIX (adpuK;
- OCHOBAaMH COBPEMEHHBIX METOJ0B IMPOCKTHPOBAHUS 00OTaTUTEIBHBIX

(babpux

[ICK-6.5 roTroBHOCT

bIO IPUMCHATHE COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOI'H,

ABTOMATHU3UPOBAHHBIC CUCTEMEI IIPOCKTUPOBAHU A 000raTUTENbHBIX IMPpOU3BOACTB

3HaTh - IPUHLUIIBI aBTOMATHU3aIMY TPOU3BOICTBEHHBIX IPOLIECCOB;

- paboTy U PETyIHPOBKY 00OPYIOBaAHHS.
Ymerb - 3aJ1aBaTh HEOOXOAUMbIE TapaMETPhl TEXHOJIOTHUECKOTO POIIecca;

- paboTtaTh B mporpaMMHbIX kKomrutekcax Autocad u Kommac;

- 00pabaTbIBaTh pe3yabTaThl SKCIIEPUMEHTOB M aHAIN30B pabOTh! (habpHKH.
Buianers - OCHOBHOM TEPMHUHOJIOTHEN KypcCa;

- HaBbIKaMH pa6OTLI B IPpOT'paMMHBIX KOMIIJICKCAX;
- MCTOAaMU IMPOCKTUPOBAHHUA 060py11013aH1/m JJIs1 BCITIOMOT'aTCIIBHBIX
IIpOLECCOB.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 89,85 akan. yacos:
— aynuropHas — 85 akaj. 4acos;

— BHeaynutopHas — 4,85 akaj. yacoB

— caMocTosTenbHas pabota — 54,45 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast ) =
o | xonraxTHas pabora E 3 ®dopma TeKyILero
= s 2 Bu KOHTPOJIA
Paszen/ Tema 3 (B akan. uacax) gEB A y P Kon
S 3 © | caMOCTOSTENbHOI | ycreBaeMOCTH U
JUCIUILIAHB 5 = . | xommerenuun
O 2 £ padoThI TIPOMEKYTOYHOM
Tex. mab. | mpaKT. zZ'9 arTecTalyy
3aH. 3aH. [ O &
1. OGe3BOXHBaHUE MPOIYKTOB
oborameHus
1.1 3naueHne BOALI U
CaMOCTOSTENbHOE
BO3/yXa B o
u3ydyeHue yueOHoH .
TEXHOJIOTMYECKUX N YerHbi onpoc.
mmporeccax ooOoramieHus, B 1 HaytqHOH 3amura
OE €CTBIICHUH ’ JUTCPATYPBI. J1a00paTOPHBIX TK-4, TIK-19,
yi Pemenue parop IICK-6.3,
TPaHCIIOPTa  MaTEPUAJIOB, 2 4 pabor.
obecriedeHue KOMQOpPTHOU FIOMATLIHIX 387124 IIposepka TICK-6.4,
cpensl It TPYAS pnxca 110 TeMe Ie)me}?m TICK-6.5
POIRL - L Pyl ’ «ITokazarenu P
Knaccugukanus JIOMAIIHUX 3a7a4
BJIATOCOICPKAHUS
BCIIOMOTaTENILHBIX N
MIPOLIECCOB ’
CaMocCTOSATENbHOS
n3ydeHne yaeOHoi .
v ¥ N YerHbIl onpoc.
U HAYYHOH BY—
JIUTEPATYPHI. HA6OPATODHEIX TIK-4, T1K-19,
1.2 BnaroynepxuBarommas Pemenue patop I1CK-6.3,
2 4 pabor.
CITOCOOHOCTH MaTepUAIIOB JIOMAaIIIHUX 3a7a4 posepka IICK-6.4,
10 TeME POBCp IICK-6.5
pelieHus
8 «IToxazarenu
JIOMAIHUX 33134
BJIATOCOJIEPKAHUS
».
CaMoCTOSATENbHOS
H3ydyeHne yuyeOHoi .
qu Ha y:oﬁ Yt onpoc. | TTK-4, TIK-19,
1.3 [IpenupoBanue 4 4/41 4 JIUTE };I; bl 3amprra TICK-6.3,
2 AAPCHHD To IE)OT(}),]E)KB: 1m1abopaTOPHBIX IICK-6.4,
A pabot I[ICK-6.5
nabopaTopHOMY
3aHATHIO.
CaMOCTOSTENbHOE
H3y4eHHEe yIeOHOM .
qu A y;oﬁ VYerublii onpoc. | ITK-4, TIK-19,
1.4 Crymenne 4 8/41 4 JIATE };i Bl 3amprra TICK-6.3,
' ym o II")OTg]I;Ka. 1a00paTopHBIX IICK-6.4,
n pabot I[ICK-6.5
nabopaTopHOMY
3aHATHIO.




CamocrosiTenbHOE
n3yueHue yueOHou

1 HayHO Yerneiid onpoc. | TTK-4, TIK-19,
3amura IICK-6.3,
1.5 ®unbTpoBanue 4 8/611 4 J;I;:Gfg;rg’]};);; Ha60paTOpHBIX TICK-6.4.
n pabor IICK-6.5
nabopaTopHOMY
3aHATHIO.
CamocrosTenpHOe
“33’“;’::;;3’;5?0“ Vernsiit onpoc. | [IK-4, TTK-19,
3amura IICK-6.3,
1.6 Cymika 4 2 4 Jﬁ’lgeﬁ’(?;gg;; 11a6OPATOPHBIX IICK-6.4,
A pabor IICK-6.5
1a60paTOpHOMY
3aHSTHIO.
[Moaroroska k BricTynnenne Ha
CEMHUHApPCKOMY CEMHHApCKOM I1K-4, I1IK-19,
1.7 TexHoIOorn4ecKue 2 4 sauaTuio Ne 1. 3aHaTuu Nel. IICK-6.3,
CXeMbI 00€3BOKUBAHUS ITogroToBka k Brimonnenne IICK-6.4,
KOHTPOJIBHOM KOHTPOJIBHOM TICK-6.5
pabore. paboThI.
HWroro no pazapery 22 |22/141 28
2. Ob6ecnbuinBaHue
TIBUICYIIABINBAHUC
CamocrosTenpHOe N
u3y4yeHue yueOHoi VCTHBI onpoc.
T 3amura TK-4, TIK-19,
21 ObecnbuIMBaHE i n1ab0paTopHBIX [1CK-6.3,
2 4 JIUTEPATypPbI
MPOJYKTOB 00OTAIICHHUS n ) pabor. I1CK-6.4,
OArOTOBIA K Penrenue I1CK-6.5
1a00paTOpHOMY
SAHSTHIO. JIOMAITHUX 33/1a4.
CamocrosTenpHOE .
u3ydyeHue yueOHoi YerTHBIii onpoc.
2.2 OOmmue cBeneHUs O ¥ HAYYHOU Sammra IIK-4, TIK-19,
1abopaToOpHBIX I1CK-6.3,
MbLICYIaBIMBAHUN Ha 2 4 4 JIUTEePaTyphl.
oboratuTenbHbIX (hadbprKax [Moaroroska k pagor. TICR-6.4,
Pemenne I1CK-6.5
1a00paTOpHOMY
SAHSITIIO. JIOMAIIHUX 3a7a4.
T1K-4, TIK-19,
23 MeTomsi INoaroroska k BeicTynnenne Ha TICK-6.3
8 4 4 CEMHHApCKOMY CEMHHApPCKOM
MBUICYTaBIUBAHUS sansTHio No 2 samsin No2 I[1CK-6.4,
o - I1CK-6.5
Wroro no pazneny 12 8 12
3. BomoBo3ayiiHoe XO3SIHCTBO
000TraTUTENLHBIX (habpuk
CamocrosTenpHOe
M3y4YeHHne yaeOHOH . : i
31  Obume  Bompoch W HayaHO# VYernsrit onpoc. | ITK-4, TTK-19,
3amura IICK-6.3,
BOJOCHAOKEHUS 4 2 JUTEPATyPHI.
o0oraTuTenbHbIX (Gadbpuk Ionroroska x Aa00paTOpHEIX TICK-6.4,
P A pabor. I[ICK-6.5
nabopaTopHOMY
3aHATHIO.
Pemenne
JOMAIIHUX 33134 IIposepka TK=4, TIK-19,
3.2 Hacocsl W HacOCHBIE IICK-6.3,
2 2 2 o Teme «Pacuer pelieHus
CTaHIUU . IICK-6.4,
BOJIOTIPOBOJIHOW | JTOMAIIHUX 3a7ad. [ICK-6.5

CCTH.




CamocrosiTenbHOE
n3yueHue yueOHou

VYeTHbIi ompoc.

IK-4, TIK-19,

060?Z:I/IT6JILHHX (habpux Ilo, FIO)T0§3 K #aGopaTopHLIX TICK-6.4,
P o paboT. I1CK-6.5
nabopaTopHOMY
3QHATHIO.
HUroro no pasaeny 10 2 8
4, XBOCTOBOE XO3SHCTBO
000raTUTENHLHBIX (habpUK
CaMocTosATeIbHOE
H3yueHHe yueOHOU
U HAyIHON
JIUTEPATYPBHI. VYerHslii onpoc.
nla_tlgél F:TT(? B;g;: na6za§iP(I)Timx TIK-4, TIK-19,
4.1 OOwwue cBeacHUA O patop y paTop IICK-6.3,
3 2,45 |3ansaruro. Pemenue pabor.
KaHaJIu3aluu IICK-6.4,
JOMAIIHUX 3a1a4 IIposepka
IICK-6.5
o Teme «Pacuer pelieHus
XBOCTOBOTO JIOMAIIHUX 337124
X03sICcTBa
000raTUTEIBHOM
(habpuxu».
8
IToaroroBka k
nabopaTopHOMY
3aHATHI0. Pemenue
JIOMAaIIHUX 3a7a4 YerHbIl onpoc.
3 o teme «Pacuer 3amura TK-4, TIK-19,
4.2 T'unpaBnuyeckuit THIIPABIMUYECKOTO |  J1abopaTOpHBIX MCK-6.3
TPaHCIOPT IIPOJIyKTOB 4 2 4 TPaHCIIOPTay. paoor. HCK-G. 4’
oboramieHus IMoaroroska K TIposepka MICK-6.5
9K3aMeHY: peteHus
M3yueHHe y4eOHOW | JAOMaIIHKUX 3a1a4
JIUTEPATypHI,
KOHCIICKTOB
JICKLIMH.
HWroro no pazneny 7 2 6,45
Hroro 3a cemectp 51 |34/1411 54,45 9K3aMeH
I1K-4,IIK-
19,IICK-
Hroro no aucrurivze 51 [34/141 54,45 3K3aMeH 6.3 TICK-

6.4,11CK-6.5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenonaBanus JUCHUILIMHBI «BcrioMorarenbHble MPOLECCh) TPUMEHSIOTCS
TpaAULMOHHAS U UHTEPAKTUBHAS TEXHOJIOTUU.

YCcBOCHME NHUCLUIUIMHBI JOCTUTAcTCs B XOJE€ ayIWTOPHBIX 3aHATHUI W BBIIOJHEHUS
CTYACHTAMH pa3JIMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JleKmMM TPOXOIAT Kak B
TPaJULMOHHON (opMme «ileKkuus-uHpopManus», Tak U B (popMe <«JICKUUSA-TUCKYCCHs» U
«CEeMMHAp-IUCKYCCHUS» C LEJIBI0 KOJUIEKTUBHOIO OOCYXJEHHs BOIpoca, Impoliemsl (3apaHee
BBIHECEHHBIX  IperojaBarelieM Ha  OOCYKIEHHE) U MEXIPYNIOBOIO  JMaJora.
«JIlexuusi-qucKyccus» TakK TMPOXOAUT B (OpME HAYYHO-TIPAKTHUECKOTO 3aHATHS C 3apaHee
IIOCTaBJIEHHON MPOOJIEMaTUKON U CUCTEMOM TOKJIAJI0B CTYIEHTOB JUIUTEIBHOCTBIO 5-10 MUHYT, a
B KOHIIE JICKIIMH TPEnoJaBareilb MOJBOIUT UTOTH CAMOCTOSTENLHOW pabOThl M BBICTYIUICHUH
CTYACHTOB, JONOJHSET WIN YTOYHSET INPEACTAaBICHHYI0 HHpopManuio U GOpMyIUpyeT
OCHOBHBIE BBIBOJIBI.

[Ipu npoBeieHNH JIEKLIMOHHBIX 3aHATUH HCHOJB3YIOTCS: METOJL KOHTEKCTHOI'O 00yueHus,
KOTOPBIN ITO3BOJISIET YCBOUTh MaTEPHUAIl IIyTEM BBISIBICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM
U €ro MpUMEHEHUEM, METO]l MEXIUCIUIUIMHAPHOTO O0Y4YeHHUs Ul UCHOJIb30BAHUS 3HAHUHN M3
pasHBIX 00JacTed, WX TPYNIUPOBKH M KOHIEHTPAIMA B KOHTEKCTE KOHKPETHOW peuIaeMoi
3ajjauy, ydyeOHas AMCKYCCHsI KaK METOJl MHTEPAKTHMBHOI'O OOYy4eHHUs IO OOCYXIEHUIO UTOTOB
BBIIIOJIHEHM S PACUETHBIX 3aIaHUM U AaHAJIN3Y KOHKPETHBIX IIPOU3BOICTBEHHBIX CUTYaLlUH.

JIeKIMOHHBIN MaTepHual yriyoJasercs Npu caMOCTOATEIbHOM M3Yy4eHMH MaTepualia Io
TEMaM Kypca, 3aKpeIUIseTCs P PEILIEHUH JOMAIIHKUX 33124 U IIPY [TOATOTOBKE BBICTYIUICHUN Ha
CEeMMHAPCKUX 3aHATUAX, TJIe pa30MparoTCcsi KOHKPETHbIE IPOEKTHO-KOMIIOHOBOYHBIE PEILICHHSI Ha
npuMepe JCHCTBYIOIUX NPEINPUSTUNA, MPU BBINOJIHEHUHM M 3aIIUTE JJAOOPATOPHBIX PpadoT.
Hcnonb3yroTcss  WUIIOCTpAaTUBHBIE  BUaeomarepuansl  (BuaeopmibMbl,  ¢dororpaduu,
ayJIM03anucH, KOMIIBIOTEPHBIE TPE3ECHTALINH).

B xauecTBe OLICHOYHBIX CPEICTB Ha MPOTSKEHUU U3YUYECHUS JUCLUIIIIUHBI UCIIOJIb3YFOTC:
YCTHBIM OIIPOC, TECTUPOBAHME, BBICTYIUICHME HAa CEMMHAPCKUX 3aHATUAX, MPOBEpPKA pPEUICHUS
JIOMAIIHUX 33]1a4.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOoJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBITOJIHAIOTCS TPYNIIOBBIE WIIM MHIMBUyalbHbIE 3aaHUsI IO IPOiAeHHOM TeMe. JlabopaTopHbIit
NPAaKTUKYM BBIIOJHIAETCA C ILEJIbl0 NPUOOpETEeHHs] MPaKTHYECKUX HABBIKOB MO H3YYEHUIO
IPOLECCOB 00€3BOXKMBAHUS U YCTAHOBJIEHHMIO BIUSHUS OCHOBHBIX IMapaMETPOB Ha IMOKa3aTesu
00€3BOXKHMBaHUS, peryaupoBke obopyznoBanus. Ilpu mnpoBeneHun aabopaTOpHBIX padoOT
CTYJEHTBI JIOJKHBI Hay4UThCsl paboTaTh Ha J1a0OpaTOpHOM 00OpPYAOBaHUHU, YMETh IMPABHIBHO
OpraHU30BBIBATH DKCIEPUMEHT, $SCHO M TOYHO OIIMCHIBATH IIPOBEIEHHBIE ONBITHL. IIpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHATUNA HMCIOJIB3YETCS METOJ KOHTEKCTHOTO OOY4EHHsI, KOTOPbI
[IO3BOJISICT YCBOUTH MaTepHall IIyTEM BBIABICHUS CBSI3€M MEXIy KOHKPETHBIM 3HAHHUEM U €T0
IIPUMEHEHUEM.

CamocrodaTenbHas paboTa CTYJICHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSATEIbHOM
npopaboTKe TeM, B MPOLIECCE BBHIMOJHEHUS MHAUBUYAJIbHBIX JOMAIIHUX 3aJaHH, B Ipolecce
BBITOJIHEHHS] KyPCOBOM pabOThI U MPH MOATOTOBKE K MPOMEXKYTOUHOM aTTecTanuu. Pe3ynbraTsl
YCBOEHMSI MaTepHajia IpoBEPsIOTCS B pOpME SK3aMEHa.

6 YueOHO-MeTOqHUECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00y4aIINXCS
IIpencrasneno B npuioxxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.



8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Apmoxun, B. M. OcHOBBI 00OTaIlIEHH ITOJIE3HBIX HCKOMMAEMBIX © YIeOHUK : B 2 ToMax /
B. M. ABnoxun. — 4-e u3a., crep. — Mocksa : ['opnas kaura, 2018 — Towm 1 : OGoraTurenbHble
nporeccel — 2018. — 420 c. -Peskum mocryma : https://e.lanbook.com/book/134944

2. TopmoBa, O. E. OO0e3BoxrMBaHHE TPOAYKTOB OOOTamieHus U 00OpPOTHOE
BOJIOCHA0KeHHE 000raTuTebHbIX (adpuk . yuednoe mocodue / O. E. I'opinosa, H. H. Opexosa ;
MI'TY. - Marauroropck : MI'TY, 2017. - 1 snextpon. ont. quck (CD-ROM). - 3aru. ¢ tuTyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137
687/3298.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobobekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

0) JlonosiHuTebHAS JIUTEPATYpA:

1. AbpamoB, A.A. TexHonorusi nepepaboOTKu M oOOraimieHus pyA LBETHBIX METAJIOB:
Yyebnoe nmocodue B 2 k1. T.3. Kuawura 1. Pynonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn
pyasl [OnexktpoHHbli pecypc].— M.: U3n-Bo «l'opnas kuwra», 2005. —575 c.— ISBN
5-7418-0346-8. — Pesxum noctyna: http://e.lanbook.com/books/.

2. TManymun, HO.JI. BcnomorarenbHble mnpouecchl obOoramienus. KoHcmekT nexuui
[Onextponnbiii  pecypc]. — Homenk, HoumHTY, 2008. — 92 c¢.— Pexum pocryma:
http://www.twirpx.com/file/455160/

3. T'opnoBa O.E., OpexoBa H.H BcrmomorarenbHbie mporecchl 00OoTrameHus MoJIe3HbIX
UCKOMaeMbIX: yueb. mocodue. Maruurtoropck: M3a-so Maruuroropck. roc. Text. yH-ta um. ['.1.
Hocosa, 2016.- 219 c.

4. Hazumko, E.W. Koncnekt nekuunit no kypcy O0e3BoKMBaHNE MPOAYKTOB 00OTalleHUs
[Onextponnsiii pecypc]. [1 JdouHTY, [omenk — 2008. — 106 c. — Pexum pgocryma:
http://www.twirpx.com/file/647547/

5. Uysanos, I'.I'. XBocTOXpaHWIMIIA U OYUCTKA CTOUHBIX BOJ [TekcT]: yuebHOE mocodue
1t By30B.-ExatepunOypr: Uzn-so YITYVY, 2005.-231 c.[] ISBN 5-8019-0084-5.

6. ['mmpaBnuyeckoe CkiIaaupoBaHue XBOCTOB oOoramienus [Texct]: CnpaBounuk /B.U.
Kubupes, I'.A. Paiinsn, I'.T. CazonoB. — M.: Henpa, 1991. — 192 c.

7. Pynenko, K.I'. OOGecnpumuBanue M NbUICYyJIaBIMBaHUE IMPH 00pabOTKE MOJE3HBIX
uckomnaembix [Tekcr] / K.I'. Pynenko, A.B. KanmbikoB.— M.: Henpa, 1987. — 263 c.

8. baranoro, A.M. BomoBo3mymHoe X03siCcTBO oOoratuTenbHBIX (adpuk [Tekcr]:
yuebHoe nocobue a1is1 By30B. — M.: Heapa, 1984.- 295 c.

9. Iepuomuueckue wm3nanms: «OOoramenue pyn», pedepaTuBHBIA KypHaT «[ opHOE
nenoy, «I"opHblil )xypHam», «[ opHbIil KypHai. M3BecTrs BHICIINX y4eOHBIX 3aBEJICHUN .

B) MeTonuyeckue ykazaHus:

I'opnoa O.E. Meroanyeckue ykazaHHs K J1aOOpaTOpPHBIM paboTaM IO JUCIMILIMHE
«BcnoMorarenpHBIe MPOIIECCh JiIs oOydarommxcs 1o crenuaibHocTd 130405.65 Beex dopm
o0yuenus.- Marauroropck: M3a-Bo Marautoropek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2015.- 30
C.

r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebi:

https://e.lanbook.com/book/134944 1. Asnoxun, B. M. OcHOBBI 000TaIeH s ITOJIE3HBIX
UCKOMaeMbIX | y4eOHHK : B 2 Tomax / B. M. ABnoxuH. — 4-¢ u3z., crep. — Mocksa : ['opHas
kaura, 2018 — Towm 1 : O6oratutensHbIie Tporiecchl — 2018. — 420 c.



https://e.lanbook.com/book/134944%202
https://e.lanbook.com/book/134944%202
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
http://e.lanbook.com/books/
http://www.twirpx.com/file/455160/
http://www.twirpx.com/file/647547/
https://e.lanbook.com/book/134944%201

http://e.lanbook.com/books/. 1. Ao6GpamoB, A.A. TexHonoruss TnepepadOTKU U
oborainieHus py1 IIBETHBIX MeTa/I0B: YueOHoe mocodue B 2 kH. T.3. Kuura 1. Pynonoaroroska u
Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pynsl [DnektpoHHbIi pecypc].— M.: U3a-Bo «lopHas
kuuray, 2005. =575 c¢.— ISBN 5-7418-0346-8.

http://www.twirpx.com/file/455160/ 2. MManymmu, FO.JI. BcmomMoraTensHbie MPOIECChI
oboramenus. Koncnekr jgekiuii [ dnexTponuslii pecypce]. — Honenk, JorHTY, 2008. — 92 ¢.—

http://www.twirpx.com/file/647547/ 4. Hasumko, E.M. KoHCHEeKT IeKIui Mo Kypcy
O0e3BOKMBaHKE MPOYKTOB oOoramienus [ DnekTponHuslil pecypce]. [1 JouHTY, lonenx — 2008.
—106c.

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne norosopa Cpox eicTBus IMLICH3UN

MS Windows 7
Professional(usa  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
7Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchluiKa

HannonanbHas
uadopManMonHo-ananutiuueckas cucremMa —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii  MHIAEKC Hay4YHOTO IIUTUPOBAHUS
IMTouckoBas cucrema Akagemust Google (Google

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

Scholar)

Poccufickas  TocynapcTsennas — GuOMMOTEXa. |- 1w rsl.rulruldreaders/catalogues/
Karamnoru

INeKTpoHHEIE pecypehl bubmuotexn MITY uM. |- /imactu.ru:8085/marcweb2/Default.asp
I'.". Hocosa

Me>K,I[yHapOI[Ha$I HaYKOMeTpI/I‘leCKa}I

pedeparuBHas M MOIHOTEKCTOBas Gaza mamubix [http://webofscience.com
HayuHbIX n3ganuil «Web of sciencey
MexmyHapogHast pedeparuBHas u
IOJIHOTEKCTOBAs  COpaBoYHas 0asa  JaHHBIX
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIIHHBI (MOTYJIs1)

http://scopus.com

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


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

Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

Jlexuuonnas ayautopuss MynabTUMeNUNWHbIE CpPEACTBA XpaHEHUs, Mepelayn |
npezcTaBieHus HHQOpMaIH

JIaboparopus BcriomorareiabHbIX mporeccoB (aya. 10) 1. JlaboparopHast ycTaHOBKA st
U3yUYCHHS] KHHETHKH CTYILCHHS.

2. JJabopatopHast BakyyM-(pHJIbTpOBaJIbHAs YCTAHOBKA C IOBOPOTHON BOPOHKOM.

3. JlabGoparopHasi BakyyM-(WIBTpOBaJbHAs YCTAaHOBKA JUIS ONPEACTCHHUS KOHCTAHT
(GUIBTPOBAHUS.

4. JTabopaTopHas ycTaHOBKa 0apabaHHOTO BaKyyM-(UIbTpa.

5. Becnol TexHuueckue.

KommbrorepHsiii kinace [lepconanbubie komnbiotepsl ¢ makerom MS Office, ¢ Beixomgom B
WuTepHer M C JOCTYOM B 3JEKTPOHHYIO HH(GOPMAIMOHHO-00PAa30BaTENbHYIO Cpelny
YHHUBEPCHUTETA

AynuTopuu sl CAaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbI
oubmmoreku I[lepconanpbie kKoMIblOTepsl ¢ akerom MS Office, Beixomom B MHTEpHET 1 C
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
ob0opynoBanus CTeIaku Ui XpaHEeHUs Y4eOHO-HaTIIAHBIX TOCOOH 1 y4eOHO-METOIUYECKOM
JOKYMEHTAIUH.



IIpunoxenne 1
6. YueOHO-MeTOANYeCKHEe 00eclieYeHHe CAMOCTOSITeIbHOI padoThl CTYIeHTOB

I[Io pmucinumiuHe «BcnomorarenabHble IMPOLECCHD  NPEAYCMOTPEHA ayAUTOpHas H
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuxcs.

BHCay,I[I/ITopHaH CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB OCYIICCTBIIAACTCA B BUAC ITOATOTOBKHU K
Ha60paTOpHHM, KOHTPOJIbHBIM pa60TaM, CCMHUHAPCKUM 3aHATHAM, IIPU PCIICHHU JOMAIIHUX
3aaad.

Bugpl camoctosiTennbHON paboThl (00BEM YacOB, OTBOJUMBIX Ha CAMOCTOSITENILHYIO paboTy 1Mo
ydaeOHOMY TUIany — 54,5 4acoB):

1. CamocTosTenbHOE U3YUCHUE YUSOHOM JIUTEePaTyPhI — 16,5 yacoB
2. IloaroTtoBka K J1a00OPaTOPHBIM 3aHSATHIIM — 10 gacoB
3. [loaroroBka Kk CEMUHAPCKUM 3aHATHIM — 8 yacoB
4IToaroroBka K KOHTPOJIbHOM paboTe —4 yaca

5. Pemienye nomamHux 3amay — 16 yacos

Hepeqenb mem 011 NOO20MOBKU K CeMUHRAPCKOMY 3AHAMUIO Nel «Texnonozuueckue cxemot
00€3603ICUBAHUAY:

1. CxeMbl 00€3BOXKHMBAHHS TPOJYKTOB OOOTAIICHHS HA MarHUTOOOOTaTHUTEIBHBIX
dabpukax.

2. Cxembl 00€3BOKMBAHUS MTPOAYKTOB 00OTAIICHUsI HA TPaBUTAIIMOHHBIX (haOpuKax

3. Cxembl 00€3BOKMBAaHUS TPOAYKTOB 0OOTaIeHns Ha (prIoTaroHHbIX (habpukax

4. KoMrioHOBKa 000py0BaHusI 00€3BOKUBAIOIINX YCTAHOBOK.

5. Cry1ieHue u CKIaIupOBaHNE CTYIIEHHBIX XBOCTOB.

Ilepeuenv mem 01a nO020mMoeKu K cemunapckomy 3auamuio Ne2 «Obecnviiuganue u
nolaeynaenueanue Ha 0002amumenbHbvIX YaopuKax»:

1. KoHcTpykunu obecnbuiuBaTesnei.

2. O6ecrpTMBaHUE aCOECTOBBIX KOHIIEHTPATOB KaK METO/I TIOBBIMICHHS X Ka4eCTBA.
3. KoHCcTpyKIIMK IIUKIOHOB M OaTapeiHbIX IIUKIOHOB AJIS MbUICYIaBIUBAHUS.

4. KOHCTPYKIIMM MOKPBIX MbLIEYIOBUTENEH

5. bapOoTakHble 1 TEHHBIE MBUICYIOBUTEIH.

6. KoncTpykimu TkaHEeBBIX (DMIIBTPOB IS TIBUICYIABIHBAHUSI.

7. KoHCTpYKIIMK 3€pHUCTHIX U KOMOMHUPOBAHHBIX (QHIBTPOB.

8. KoHcTpyKImu 31eKTpopHIETPOB.

9. Cxembl IIbUICYABINBAHUS HA 000TaTUTENbHBIX (habpHKax.

10. Bopr6a ¢ nbUIbI0 Ha 000TaTUTENBHBIX (PadpuKax.

BapuaHTbhl KOHTpPOJILHOH pabdoTbl mno pasgeay «0O0e3Bo:KMBaHUE TPOAYKTOB
obdorameHus»

Bapmuanr 1

1. TIlepeuncnuTte BUIBI BIAard U YKaXXHUTE MOPSAO0K HACHIIIEHUS BJIaroi abCOJIIOTHO
CyXOro Marepuana.

2. Packpoiite BiIusHHE KPYMHOCTH M (DOPMBI YaCTHIl Ha BJIArOyAEP>KUBAIONIYIO
CIIOCOOHOCTH MPOAYKTOB OOOTAIICHHUS.

3.  Omnummure mporecc 00e3BOKMUBAHUS B OyHKepax. YKaXuTe 001acTh MPUMEHECHHS
mpolecca; Kakas Bliara yaiaseTcsl i3 MaTepuaia.

4. TlpuBeauTe KOHCTPYKIIMIO W TPHUHIUI PpabOThl JTUCKOBOTO BaKyyM-(pHIbTpA.
HepechnHTe AOCTOMHCTBA U HEAOCTATKU KOHCTPYKIHH.



Bapuant 2

1. [laiiTe XapakTepUCTUKY KaWJUIApHOH Biaru. Ha kakue BUIbI OHA MOAPA3ACIsIeTCs?
2. Packpoiite BIHMSHHE TOPUCTOCTH W CTPYKTYPBl OCaJKa Ha BIIArOYACP KUBAIOIIYIO
CIOCOOHOCTH MPOJTYKTOB O0OTAIICHUS.

3. Omnwumure mmponecc 00€e3BOXKMBaHUA Ha APCHAXHBIX CKJIagax. Vkaxxkute 00JacTh
IIPUMEHCHUS ITPOLECCa, KaKas Bjara yaaJsA€TCda u3 Mmarcpuala.

4. TlpuBenute KOHCTPYKLHMIO M TNPUHOUIN paboThl OapabanHON cymmiku. Ilepeunciure
JIOCTOMHCTBA U HEOCTATKU KOHCTPYKIMH.

Bapuant 3

1. JlaiiTe XapakTepucTUKY ajcopOupoBaHHON Biaru. Ha kakue BUbl OHa nojpasaensercs ?

2. Packpoiite BiusHUE (DU3MKO-XMMHUYECKOTO COCTOSIHMS IOBEPXHOCTH TBEPAOTO Ha
BJIArOYAEP>KUBAIOIIYIO CIOCOOHOCTH MPOAYKTOB 00OTaIEHHUS.

3. Omnuummre npouecc 00€3BOXKMBAHMS Ha IPOXOTax. YKaXKUTe 00JacTb NPUMEHEHHs
IpoLecca; Kakas Bilara yajasieTcsi U3 Marepuaia.

5. IlpuBenurte KOHCTPYKLHIO U IPUHLHUII pabOThl paAMaIbHOTO CIYCTUTENS C LIEHTPAIbHBIM
npuBoaoM. [lepedncinre 10CTOMHCTBA U HENOCTATKH KOHCTPYKLIAH.

Bapuanr 4

1. /laiire xapaKkTepuCTHKY I'MIPOCKONUYECKON Biark. YKaXUTE MOPAIOK YAAJICHUS
BJIary U3 0OBOJHEHHBIX ITPOIYKTOB 00OralleHusl IprOoOE3BOKUBAHUU.

2. Packpoiite BiIusHHE KPYMHOCTH M ()OPMBI HYACTHIl Ha BJIAroyaep>KUBAIOIIYIO
CIOCOOHOCTH MIPOJIYKTOB 00OTAIICHHUS.

3. Onwuumre nporuecc 00€3BOKMUBAHMS B KOBILOBBIX 3JIEBATOpax. YKaXHUTe 00JIacTh
NPUMEHEHHUS ITpoliecca; Kakas Bilara yajisieTcsl U3 Marepuaia.

4. llpuBeauTe KOHCTPYKLHUIO U MPUHIHUI pabOThl TOPU3OHTAIBHOTO (QMIIBTP-TIpEcca.
[Iepeuncnure JOCTOMHCTBA U HENOCTATKU KOHCTPYKIIMH.

TecTnl Kk pa3neny Kypca «O0e3BoKUBAHUE POAYKTOB 000TrallleHHsI»

Bapuant Ne 1

1.0T yero 3aBUCHUT BbIOOp OOOpPYIOBaHHUS U CXEMbl 00E3BOKMBAHMSI MPOAYKTa
oOorareHus?

1.0t KpyIHOCTH NMPOJIYKTA

2.0T cMauMBaEMOCTH ITIOBEPXHOCTH

3.0T IJIOTHOCTH MPOYKTA

4.0T NOpUCTOCTH MIPOJYKTA.

2.KakumMu cunamu  ylIep)KMBaeTCs KamwUIsipHass Bjara B  MHKpPO- U
MakKpoKanwusipax?

1.MonekynsipHbIMH CUJIaMH CLETITICHHUS] MKy MOJIEKYJIaMU TBEPIOTO U BOJIBI.

2.Cuamu aacopOuuu.

3.OneKTpoCcTaTUYECKUMHU CUJIaMH OTTAJIKUBAHUS OJJHOMMEHHBIX 3apsi/I0B.

4.CunaMM  TIOBEPXHOCTHOTO HATSDKEHMsI BOTHYTBIX BOJHBIX MEHHCKOB B
KaIlTuIsIpax.

3.Kakoe BiusHHE OKa3bIBaCT CMAYMBAEMOCTh MOBEPXHOCTH TBEPJOW (a3bl HA KOHEUHYIO
BJI&KHOCTh MPOJYKTA?

1.He oka3bIBaeT BAUSHUA.

2.Yem GompInie 6,7eM MEHBIIIE BIAXKHOCTD MTPOTYKTA.
3.Yewm Oombiie 6,TeM BBIIIE BIAKHOCTh MPOIYKTA.
4.Yem menble 0,TeM MEHBIIIE BIAXKHOCTb.



4, O06nacTh MPUMEHEHUS KOBIIOBBIX AJIEBATOPOB?

1.JIns1 o6e3BokMBaHUs (DIOTAITMOHHBIX KOHIIEHTPATOB.

2. J1nst 00€3BOKMBAHUS MATHETUTOBBIX KOHIICHTPATOB.

3.Jlns 00e3BOKMBAHUSI MapraHIEBbIX KOHIICHTPATOB MTPOIYKTOB 00OTAIICHUS YIIICH.
4.]1n51 00€3B0OKMBaHMS YTOJIbHBIX 1IJIAMOB.

5.B crycTuTensix B 30He C:KaThs OCajiKa HaOIr0JaeTCs:

1.M3011poBaHHOE ABUKEHUE TBEPABIX YACTHUIL B BOJIE.

2.CTeCHECHHOE NaJICHUE YaCTHII,

3.HBI/I)K6HI/I6 KHUJIKOCTHU BBEPX IO KaHaJlaM B OCaJKe€ I10J AAaBJICHHUEM HaXOAAMIECTOCs BBIIIC
mMarepuajia.

4.ConmmxeHre CKOpOCTel MaJjeHus KPYIMHBIX U MEJTKUX YaCTHUI K OCAXKACHUE UX CIIOEM.

6.B xakux equHMIIaX U3MeEpsIeTCs yeabHas IJI0IIa (b CTYIICHHUS.

1.m%u/r.

2.M%/1.

3.m% /M2

4.1/m%.

7.Kak u3mensiercs &-moTeHUMan JABOMHOTO 3JIEKTPUYECKOrO CJosl ¢ J00aBIEHHEM
3JeKTpoauTa’?

1.CHuxaeTcst 10 HyJIS.

2.YBenuuuBaeTcs.

3.CTaHOBUTCS paBHBIM MOJIHOMY (TEPMOAMHAMHUYECKOMY) TOTEHIIUATTY.

4. He u3meHnsercs.

8. OTAMUYUTENbHONW OCOOCHHOCTBIO BBHICOKOIIPOM3BOAMTENLHBIX crycTuteneii supaflo
SBIISIETCS:

1.Hanmuuue rpe6koBoit (hepMBl.

2.Hanuuue KoybLeBOro CIMBHOTO ejl00a ¢ OTOOMHUKOM IEHBI.

3.Hanuuue wmexaHu3ma nogabeMa rpedkoBoi hepmbl.

4.Hanuume 0>xnKEHHOM 30HBbI (IOCTENH) U3 CPIIOKYTMPOBAHHBIX YACTHIL.

9.J1n51 yero 100aBISIOTCS peareHThI-COOMPATENN B CTYLIAEMYIO ITYJbITy?

1.Pearentsl ruapodoOM3UPYIOT MOBEPXHOCTh YACTHII, CHMKAIOT YCTOMYMBOCTH THAPATHBIX
CJIOEB U CIIOCOOCTBYIOT CJIMIIAHUIO YACTHII.

2.CHIWXAIOT JIEKTPUYECKUH 3apsi/i Ha TOBEPXHOCTH YacCTHLI.
3.CBs3bIBAIOT MEX]y COOON TOHKHE YaCTHIIbI, 00paszyst MEXy HUMU «MOCTUKI.
4.BpI3BIBAaIOT pacmaj arperaroB B BOJHOW CYCIIEH3MM Ha OTHAEIbHBIE YACTULBI WIIU

MOJICKYIJIBI.

10./IBmoxy1eit cunoit GUIbTpOBaHUS SBIISETCS:

1.Cuna tspxecTH.

2.1llenTpoOexxHas cuia.

3.Pa3HocTh AaBneHuit Mo 00euM CTOPOHAM MOPUCTON MEPETOPOIKH.

4.Cuna KanwUISIPHOTO J1aBJICHUS.

11.KakoBo BiMsiHHE CKOPOCTH BpallleHusl (GUIbTPYIOIIECH MOBEPXHOCTH Ha MOKA3aTelH
¢uibTpoBaHus?

1.IIpu yBenn4eHUN CKOPOCTH BPALICHMS BJIAYKHOCTb 0CAKa YMECHBIIAETCS.

2Ilpn yBenMUEHUMM CKOpPOCTU BpALICHHUS IPOU3BOAUTEIBHOCTh [0 TBEPAOMY
YBEJIMYUBAECTCSL.

3.Ilpu yBeIMYEHMM CKOPOCTH BpAIIEHHUsS IPOU3ZBOJUTEIBHOCTh IO TBEPIOMY

YMEHBIIAETCH.

4HpI/I YMCHBIICHUHU CKOPOCTHU BPAIICHUA ITPOU3BOAUTCIIBHOCTD 11O TBEPAOMY YBCIINIUBACTCA.



12.KakoBa nomxHa OBITH BBICOTA OAapOMETPHUECKOW TPYOBI Ui MCTEUECHHUS >KUAKOCTH M3
pecuBepa?

1.He menee 5,5M.

2.He menee 10,5Mm.

3.He menee 15,5M.

4. Hemenee 20M.

13.061acth mpuMeHEHHS TIpecc-(PHIBTPOB.

1.[lns 00e3BOKHMBaHUST TPYOBIX, OBICTPOOCEHAONIMX CYCIEH3UI CO CKOPOCTBIO OCaXICHUS
yactur boiee 18mm/c.

2./1ns1 KpYIHO3EpHUCTBIX CYCIEH3UN € KPYITHOCTHIO yacTull oT 2 A0 0,2mMm.

3. s TpyaHODHIBTPYEMBIX  CHUIBHOPA30aBICHHBIX MYJIbI ¢ KPYITHOCTHIO YaCTHII 10 1MKM H
MEHEe.

4.J1511 TOHKO U3MEJIbYEHHBIX IPOAYKTOB KpYIHOCTBIO 30-100MKM.
14. Yro sBnsieTcs ABMXKYILEHW CUIION Mpouecca CyIKu?

1. Pa3nocCTh naBiieHMI ¢ BHEIIHEW U BHYTPEHHEN CTOPOHBI MOPUCTON MEPETOPOJIKH.
2. Cuna TsDKeCTH Tela B Cpejie.

3. LlenTpoOexHas cujia HHEPLUH.

4. Pa3HOCTb NajieHuii BOJSHBIX IMAPOB y TOBEPXHOCTU MaTepHala U B OKPYKaroIIeH

cpene.
15.Kakum 006pazoM oCyIleCTBISETCS IBUKEHUE areHTa CyIIKH B Ia30BbIX TPyOax-CyIIniIKax?

1.3a cuer BeHTHIIsITOpa-ABIMOCOCA.
2.3a cueT 1yTheBOr0 BEHTUJISATOPA.
3.3a cueT TYpOOBO3yXOTyBKH.
4.3a cueT 11eHTpOoOEKHOTO Hacoca.
BapuanT Ne2

1. Tepmuueckum 00€3BOKMBAHUEM SBJISETCS:

Cryuienue.
[penupoBanue.
OunbTpPOBAHHUE.
Cymixka.

MOKPBIM OTHOCATCA IMMPOAYKTHI C COACPIKAHUEM BJIaru :

He menee 40%.
Ot 15 1o 40%.
Ot 5 mo 15%.
He menee 5%.

no
PODPE xm AODPE

3. Kakas Biara HauMeHee MIPOYHO YACPIKUBACTCA TOBECPXHOCTHIO TBEPAOTO Tema?

1. ['urpockonuveckast.

2. CBoOoHas TpaBUTAITMOHHAS.
3. [IpouHoCBsI3aHHAS.

4, AnresuonHas.

4. CBobopHas TpaBUTALlMOHHAS BIIara:

1. IlepememnraeTcss MEXIAy YaCTUIIAMU TBEPJOTO MO ACHCTBUEM CHUJIBI TSHKECTH.



2. 3amnonHseT MUKPOKANILISPBI BO BHYTPE3EPHOBBIX MOPAX YACTHI] U MaKPOKAMUIUIIPAX B
MEK3EpHOBBIX POCTPAHCTBAX.

3. YnepkuBaercs Ha MOBEPXHOCTH YACTHUI] MOJICKYJISIPHBIMH CHIIAMHU TBEPI0E — SKUIKOE.

4. Ancopbupyercs Ha HOBEPXHOCTH TBEPBIX YACTHUI] U3 BO3AYXA.

5. JlpeHupoBaHue — 3TO MpoLecc 00e3B0KUBaHMI, OCHOBAHHBII:

1. Ha ecrecTtBeHHON (PrIbTpaAIlUU KUJIKOCTH Yepe3 CIOW MaTepuaia 1moj ACHCTBUEM CHJIBI
TSKECTH.

2. Ha ynanenue >XuJIKOCTH U3 MaTepuaia o1 JeHCTBUEM IEHTPOOEIKHON CHITBI.

3. Ha ynanenue >XMIKOCTH U3 MaTepuaia MOJ JEHCTBUEM Pa3HOCTH JABJICHUN O 00EUM
CTOPOHAM MOPHUCTOM MEPETOPOAKH.

4. Ha ynanenue *XUIKOCTH W3 MaTepualia MoJ JEHCTBUEM PA3HOCTU JIaBJIICHUM BOJSHBIX
[apOB Y IOBEPXHOCTH MaTepHasia U B OKPYKaroleM IPOCTPAHCTBE.

6. Kakoe BinsHHE OKa3bIBAET KPYITHOCTb YaCTHI] 00€3B0OKHBAEMOI0O MaTepHrajia Ha BbICOTY
KalTUWJIIAPHOTO TOAbEMA KUIAKOCTH h B mrtabemne?

He oxasbIBaeT BiIHsHHUE.

Yem MeHbIIIE YacTUIIBI MaTepHalia, TeM BhIIe h.
UeMm KpymHEe YaCTHIIBI, TEM BHIIIIE h.

YeM MeIbue YaCTHIILI, TEM HIDKE h.

NS

7. B d4ewm 3akirodaercs MpouLecc CrymeHus?

1.B moBbIeHNH KOHLIEHTPAMH TBEPAOH (asbl B CTYIIEHHOM MPOJYKTE MO CPAaBHEHHIO C
HCXOJIHOM CYCIIEH3UEHW H MOJYyYEHUH OTHOCUTENIBHO YUCTOTO CIIMBA.

2.B pa3znenenuu TBepAoi U KHUIKOHN (a3 myabIbl HOCPEICTBOM MOPUCTON MEPETOPOJIKH.
3.B pa3nenenun KpymHbIX U MEJIKMX YacTHUI B BOJHOM cpee.
4.B nony4yeHU OCBETICHHOMN BOJIbl C MUHUMAJIBHON KOHIIEHTpAIe TBEPAbIX YaCTHII.

8. Kaxkoa mpuumnHa (hiaoKyIsLUUU TBEPAbIX YAaCTHIL B MyJbIie?

1. CuemnuieHue anoasipHBIX KOHIIOB cOOMpaTesi, 3aKpeIJIEHHOTO Ha TTOBEPXHOCTH YaCTHII.

2. CHmKeHHe BEIMYUHBI JIEKTPOKUHETHYECKOTO MOTEHI[MaJIa TTOBEPXHOCTH.

3. Cxarue muddy3noit wactu [IDC B pe3ynprare dYero 4YacTHIBI CONMIKAIOTCS Ha
PacCTOSHUU, KOTJa CUJIbI IPUTSDKEHUS 3HAYUTEIIbHBI.

4. CueruieHHe 4acTHI] 32 CYET HJIEKTPUUECKUX CHJI.

9. I[J'I}I MOBBIICHUA COACPKaHUA TBEPAOI'O0 B CrYILICHHOM IIPOAYKTC HGOGXOI[I/IMOZ

1. VBeauuuthb MacCy OTKa4YUBaCMOTI'0 CTYHICHHOTI'O ITPOAYKTaA.
2. YMEHBIIUTH MacCy OTKa4uBacMOro Crym€HHOro nmpoayKra.

3.Pa30aBuTh NCXOMHOE IMTAHUE CBEXEI BOIOM.
4.Y manuTh 4acTh BOJBI U3 UCXOJHOTO ITUTAHUS.

10.0OTYuTEeNEHON 0COOEHHOCTRIO CTYIICHHS B TOHKOM CJIO€ SIBJISICTCSI:

1. VYBenuueHue CKOPOCTH OCAKICHUS TOHKHX YaCTHII.

2. YBenW4YeHHE IUIONIAIA OCKICHUs 0€3 N3MEHEHHsI TabapuTOB anmaparos.
3. YBeaneHHe HpOI/I3BOI[I/ITCJ'H>HOCTI/I CFyCTI/ITeJ'DI 10 I/ICXOIIHOMy IIMTAHULO.
4. YBenudeHHue COJEPKaHMs TBEPAOIO B CTYIIEHHOM MPOIYKTE.

11. Kak ocymecTasiercst mporecc GuibTpoBaHUs B BaKyyM-GuiabTpax?

1. 3a cueT ruApOCTAaTUYECKOTO AABICHHS CTOJ0A )KUKOCTH.
2. 3a cyeT co3MaHus pa3psHKEHUS C BHYTPEHHEH CTOPOHBI GUIIBTPYEMOM TIEPETOPOIKH.



3. 3a cyer mojauu MyJbIIbl IO AaBJICHUEM Ha (QUIBTPYEMYIO IEPErOpOKY.
4. 3a cueT MNPOXOXKAEHHUS >KUJIKOCTU uepe3 IMOPHUCTYI MEPeropojKy MO AelCTBUEM
HEHTPOOEIKHOM CHIIBI

12. Kakas Bnara ynansercs u3 matepuana B 30He 00€3BOKUBAHUS U ITPOCYIIKH 0CAIKa
B BakyyM-(puibTpax?

1. CBobOoHas rpaBUTAIMOHHAS BJIara.
2.I'urpockonuyeckas Biara.

3. Ocratku FpaBHTaHHOHHOﬁ BJIarv, KallWJUIApHAA U YaCTUYHO aATrC3MOHHAA.
4. XumMmuyeckas Bjara.

13. KakoBo Ha3zHaueHUE paclpeaeauTelIbHOM roI0BKU B BaKyyM-(puibTpax?

Hns orBOSa punbTpaTa.

Jnst co3nanus Bakyyma B CEKTOpax.

s mogaym cxaToro Bo3ayxa B CEKTOpA.

s monepeMeHHOro COEAMHEHUs CEKTOPOB C BAKYYMHOM YCTAHOBKOW M YCTaHOBKOM
CKaToro BO3AyXa U OJHOBPEMEHHOI'O OTBOJIA (PUIIbTpaTa.

Ao E

14. Yrto Ha3bIBaE€TCS areHTOM CYIIKH?

1. AOGcomoTHO CyXOii BO3IyX.

2. Harperas moBepXHOCTb.

3. Bogsnoii map.

4. Bo3aymHas cpesa, BOCOPUHUMAIOIAS UCTIAPSIOLLYIO BIIary.

15. OTianuuTeabHOl 0COOCHHOCTHIO CYIIHNJIOK C «KUIIAIIHUM» CIIOCM SABJISICTCA:

1. Hanuume nceBIOOKUKEHHOTO CJIOS CYIITMMOTO MaTepHana.

2. IIpoxoxaeHre Bcero MaTepraia yepe3 CYIIIbHYI0 KaMepy ¢ BBICOKOH CKOPOCTHIO.
3. Bo03MOXHOCTB CyIIKH KPYITHOTO MaTepuaa.

4. TIpoaomKUTENbHOCTh CYIIKH OYSHb Maja.

BapunanTNe3

1. K enasicnvim omHoCAmMCA RPOOYKMBL C COOEPHCAHUEM 6IAZU:
1.He menee 40%.
2.01 15 1o 40%.
3.01 5 mo 15%.

4.He 6onee 5%.
2. Kakasn enaca naubonee npouno yoeprucueaemcs noGepxXHoCHbI0 meepoozo mena?
1. CBoOo1HAs TPAaBUTAI[MOHHAS.
2. Anresnonnas.
3. ['urpockonuyeckasi.
4, [TpouHOCBsI3aHHAS.

3. Aozezuonnasn enaza no ceoeil npupooe A6NAEMCA:
1. MexaHn4eCcKOu.
2 OU3NKO-XUMUYECKO.
3. XUMHUYECKOM.
4 DU3UKO-MEXAHUYECKOM.



4. Ilopaook nacelugenusn 61a2oil A6COIIONMHO CYX020 Mamepuana:

1. FI/IFpOCKOHI/I‘ICCKaH - aATre3nOHHasI— IMPOYHOCBA3aHHAsA- CBO6OI[Ha$I
T'paBUTAalKOHHAA.
2. CBO6OI[H3,$I T'paBUTAIMOHHAA-TIPOYHOCBA3AHHAA-A AT C3UOHHAA-TUTPOCKOIINYICCKA.

3. KanwuisipHO-CTBIKOBasi—BHYTPHIIPOMEKYTOUHAS—aAT€3UOHHAS-CBOOOAHAS
rpaBUTALUOHHAS.

4.Anre3uoHHas-IPOYHOCBI3aHHAS-CBOOOJHAST PABUTAIIIOHHASI—HY TPUIIPOMEKYTOUHAS.

5. B npouecce openuposanus uz mamepuana yoaiiemcn:

oOrwWNE

CBoOojHast TpaBUTAI[MOHHAS.

KanwinspHas Biara.

AnresuoHHas Biara.

Xumuueckas Biara.

Ot dero, TJIaBHBIM 00pa3oM, 3aBHCHT BpeMsi O0E3BOXKMBAHUS TPOIAYKTOB

oOorameHus B OyHkepax?

Hown

1.

OT rpaHyI0METPUYECKOr0 COCTaBA IPOAYKTOB.
OT TemnepaTypbl OKpYXarolei cpebl.

Ot opmer yactu.

OT KOHCTPYKIIMH JIPEHAKHOTO YCTPOICTBA.

Crymenue — 370 npouecc 00e3B0KUBaHUS, OCHOBAHHBIN

Ha ectecTBeHHOI GuibTpalyu >KUIAKOCTH 4Yepe3 CIOW MaTepuaia M MOPHUCTYIO

MEPEropoOJIKY MOJI JEUCTBUEM CHIIBI TSKECTH.

2.

Ha ocaxnenun TBCpI[OfI (1)8.3]:1 N3 IYJIbIIBI TTIOJ JIECTBUEM CHIIbI TSOKECTH WU

[EHTPOOEIKHOMN CHITBI.

3. Ha npunynurenpHOW (MOJ [EHCTBUEM pA3HOCTH JaBJICHMI) (GUIBTpAIUH

JKUJIKOCTH 4Yepe3 MOPUCTYI0 NEPErOpOAKYy, HE IMPOHUIIAEMYIO JJISI TBEPABIX YACTHI]

YyJIbIIBI.
4. Ha nepemerienue Biaru u3 6oyiee HarpeThIX CJI0EB B MEHEE HarpeThIe.
8.  KaxoBa mpuumHa KOaryJasiuy TBEP/IbIX YACTHIL B ITyJIbIIE?
1. CHmxeHHe MOJHOTO MOTEHIIMANa HOBEPXHOCTH.
2. AncopOuus peareHTOB Ha MHHEPAJIbHON TTOBEPXHOCTH.
3. Cxarue nuddysnoit vactu JI9C u cHIKEHUE IIEKTPOKUHETUYECKOTO MTOTEHIHAIA
MOBEPXHOCTH.
4. CHmxeHue ruapoGoOHOCTH MOBEPXHOCTH.
9. Kak nmnpuBogurcs BO BpamieHue rpeOkoBas (¢epMa B CTYCTHTENSIX C

nepupepuyecKuM MpUBOAOM?

10.

PN

DNEeKTPOABUTATEIEM Uepe3 UePBAYHBIN PEIYKTOP Ha 3yOUaThIil BEeHell.
DNEKTPOABUTATEIIEM UEPE3 PEAYKTOP HA XOJIOBOH KAaTOK, KaTALIMICS 110 PENbCY.
DnekTpoJBUrareseM Ha (ppUKIMOHHBIA IPUBO/I.

DIIEeKTPOABUTATENIEM Yepe3 MIECTEPHIO Ha 3y0UaThIil CEKTOP.

KakoMy MOMEHTY COOTBETCTBYET KpUTHUYECKas TOYKa Ha KPHUBOW mpoliecca

cryuieHus?

1.
2.
3.
4.

CBOOOTHOMY OCXKICHHIO YaCTHII.

CTeCHEHHOMY OCaXICHHIO YaCTHII.

OKOHYATETLHOMY CKATHIO OCAJIKa.

[Tepexom oT cBOOOIHOTO OCAXKICHHUS YACTHIL K YIDIOTHCHHIO OCAJIKA.



11. B npouecce ¢punbTpoBaHus HaOIIOJACTCS:

OO6pa3oBaHue cil0s 0cajKa Ha MOPUCTOM MeperopojIKe.
OcaxxaeHre TBepAbIX YaCTHIl B XKHUIKOH (asze.
OO6pa3oBaHue ciios 0cajKa Ha CTEHKaX poTopa.
4. OrpeneHue XUAKOCTA OT TBEPIOTO MaTepuasa Ipyu HENPEPHIBHOM NEPEMELICHUU
MaTepuaa 1o CUTy.

Ll

12. Kakue mpoliiecchl MPOUCXOIAT B BaKyyM-(puUiIbTpax B 30HE 00E3BOXKUBAHUS U
MPOCYIIKHA OCaIKOB?

1. OngnodaszHoe NBUKEHUE KUAKOCTH.

2. OnHo(azHoe NBM)KEHHUE BO3ayXa.

3. B mauane mepwoma — omHo(dasHOE NBIKEHHE BO3[yXa, B KOHIC NepHoia —
NBYX(a3HOE JIBIKEHHE KHUIKOCTH U BO3IyXa.

4. B nHavaie nepuona — JAByX(a3sHOE IBUKCHHE XHUJIKOCTH W BO3/1yXa, B KOHIIC
nepuozaa — oHOo(a3HOE TBUKCHHUE BO3TyXa.

13. Ha3HayeHue «rHIPOJIOBYIIKW» B cXeMe (PUIbTPOBAILHON YCTAHOBKHU?
1. Jlns npenynpexaeHus nmonajanus GuibTpaTa B BAKYyM-HAcoC.
2. J1ns coopa punbpTpara.

3. Jns oTkayuBaHUS BO3AyXa U BOJABI U3 MOJIOCTU GUIBTPA.
4.  JIns crekanus puimbTpara B TUIPO3ATBOP.

14 Kaxas Brara npeuMyIiecTBEHHO yJaJIIeTCs U3 MaTepualla B POoLecce CYIKU?

1. CBo0OoHas TpaBUTAI[HOHHAS.
2. Kanunnspruas.

3.I'urpockomnuyeckasi.
4, XuUMHAYeCcKasl.
15.0TnnunTensHOM 0COOEHHOCTHIO KOHTAKTHOM CYIIKU SIBISIETCS:

1. Tenno nepeaacTesa OT areHTa CylKu MaTepualy MIpu HEIMOCPCACTBCHHOM
COIIPUKOCHOBCHUMU.

2.Temu1o nepeaaeTcs MaTepuaty OT ropsiueil MOBEpXHOCTH MPHU HETTOCPEICTBEHHOM KOHTAKTE C
MaTepuaioM.

3. Temnno nepenaercs Marepuary HHGPAKPACHBIMU JIydaMH OT 3JIEKTPOJIAMITbI
WJIM HarpeThIX M3JIy4arolUuX OBEPXHOCTEM.
4. Tenno nepenaercs MmaTepraly TOKaMU BBICOKOM YaCTOTHI.
BapuantNe4

1. K 06600nennbim omuocamca npoOyKmul ¢ COOEPHCAHUEM 611A2U:
1.  He menee 40%
2. Ot 15%
3. Ot 510 15%
4.  He 6onee 5%

2. Xumuueckaa enaca:
1. B mpormeccax 06e3BOXHBaHUA HE YAAJSAETCS



2.
3.
4.

VY nansercs B mporeccax CyIKH
VY nansiercs B nmpoueccax puIbTPOBaHUS
VY nansiercs B mpolecce JpeHUpOBaHMS

3. Kanunnapuasa eénaza no ceoeii npupooe aenaemcsa:

1.
2.
3.
4.

Mexanudeckoi
XUMHudecKon
DU3NKO—XUMHYECKON
Du3nKo-MexaHNIeCKOM

4. Monekynvl Kakou enazu oo6raoarom Hauboiee cmMpozoil opueHmauueil Ounogei
OMHOCUMETbHO NOBEPXHOCHU MEEPO020 mena?

1.

2
3
4.
5

6.

ANre3noHHON

CB0001HOI rpaBUTALIMOHHON

[IpouHocBA3aHHOM

I'urpockonnyeckoin

JlpeHrpoBaHue B JUHAMHUYECKUX YCIOBUAX IPOUCXOANT:

1. B 6ynkepax

2. Ha npeHaxHBIX CKJIagax
3. Ha rpoxotax

4. Ha xonBeiiepax

I[J'IH CHMIKCHUS BBICOTHI KAIIMIUIAPHOI'O IMOAbEMA KUAKOCTU HeO6XO,I[I/IMO, YTOOBI

IIOCTECJIb COCTOAJIA:

1. U3 MenKHuX 4acTHII

2. V3 KpynHBIX 4aCTHIL

3. W3 vacTuil KpyrmHOCTBIO, paBHOW KPYITHOCTH 00€3BOKMBAEMOTO MaTepraa
4. W3 gacTuil HAMHOTO MeJIbue 00e3BOKMBAEMOT0 MaTepuaia

[lenpto cryiienus Kak oneparuu 00e3BOKHUBAHUS SBIISIETCS:

1. TMomy4yeHue cnrBa ¢ MUHUMAJILHON KOHIIEHTPAIMEH TBEPIbIX YACTHII
2. IlomyueHue CrymieHHOro MPOAYKTa, C MAKCUMAIIbHO BO3MOKHOW KOHIIEHTpaluen

TBEpAOH (azbl

8.

3. Pazgenenue KPYIIHBIX U MCJIIKUX YaCTHUILl B BOJHOM cpene
4. HonyquHe npoaykTra ¢ MUHUMAJIBHBIM COACPKAaHUEM BJIaru.

Kakne m3Menenwns crymaeMof/'I IMyJIBIBI SABJISAIOTCA O6HII/IMI/I AT Koaryjsinu 1

baoxynsumn?

10.

1. TloBslieHHe arperaTuBHOM yCTOMUYMBOCTH

2. TloBeimenwue 3apsiia TOBEPXHOCTH YACTHIL

3. Cumxenue TuapoHoOHOCTH MOBEPXHOCTH YACTHII
4. CHUXEHHUE arperaTuBHONW yCTOMYMBOCTH

Kak OCYHICCTBIIAICTCA OTBOA IICCKOB U3 Cl“yCTHTCJ'ICfI 0OJIBIIIOrO ,Z[I/IaMCTpa?

JuadparmMoBbsIMU HacOCaMU, OTKQUMBAIOIIMMHU TIECKH U3 Pa3TPy304HON BOPOHKHU
[TeckoBBIMH HacOCaMH, MOJICOCTMHEHHBIMH K Pa3TPy3049HON BOPOHKE

[Tecku cmyckarores B 3ymid, a 13 3ymida OTKauuBalOTCs MECKOBBIMU HACOCAMU
Cucdonamu 3a cueT U30BITOUHOTO JAAaBICHHS HA BXO/€ B CU(POH

Ao E

Kakoe BimsiHHME OKa3bIBaeT COJEP)KaHHWE TBEPIOTO B HMCXOAHOW CYCTICH3UM Ha

MPOLECC CTyIIeHU?



1. Ilpu noBBILIEHUH COAEPKAHUSA TBEPAOTO YBEIMYHUBAETCS MPOU3BOIUTEIBHOCTHIO
10 CTYHICHHOMY IIPOIYKTY

2. llpu TOHIKEHUM COJACPXKAHUSA TBEPAOrO YMEHBIIACTCS CKOPOCTh OCAKICHHS
yacTull, U TBepAas (paza BEBIHOCUTCS B CIUB

3. Ilpu MOBBIIEHUU CONEPXKAHUSA TBEPAOTO YBEIMUYUBACTCS CKOPOCTH OCAXICHUS
TBEP/IbIX YaCTHULL, U TBepJast (pa3a BHIHOCUTCS B CIIUB

4. He oka3bIBaeT BIMSAHUSA

11. Kak ocymecTBisieTcs mmpoiecc GuiIbTpOBaHUS B mpecc- GpuiibTpax?

1. 3a cuer MpOXOXKICHUS KUIKOCTH Yepe3 MOPUCTYIO MEPEropoIKy IO AeHCTBHEM
HEHTPOOCIKHOM CHITBI

2. 3acuer OTKauyMBaHUS BO3/1yXa C BHYTPEHHEH CTOPOHBI (PUIBTpALIe TEPEeropoIKu

3. 3a cuer u30BITOYHOTO JABJICHUS 1101aBAEMOM ITYJIBITHI

4. 3a cuer ruAPOCTATHUECKOTO AABICHHS CTOI0a QMIBTPYEMOH KUAKOCTH

12. Kakas Bnara ynansieTcs U3 MaTepuraia B 30He Habopa ocajika B BaKyyM-QuibTpax?

CBo0Oo1Has TpaBUTAI[MOHHAS Biara
AJre3suoHHas Biara
I'urpockonuyeckas Biara
Kanwuisspras Binara

NS

13. Hasnadenwme pecuBepa B cxeme (QUILTPOBAIBHON YCTaHOBKE?

1. Jlnst oTkauku GuiabTpaTa

2. Jlnst co3maHust BaKyyma B CUCTEME

3. Jns pazneneHus BOJ0O-BO3IYIIHON cMecH Ha GUIBTPAT M BO3AYX U MOACPKAHUS
MOCTOSIHHOTO Pa3peKeHUs B CUCTEME

4. Jlnst OTIYBKH OCajiKa C MOBEPXHOCTH (PHIHTPOTKAHU

14. Tlpum kakOoM yCIIOBHH ITOCTYIIAeT PAaBHOBECHOE BJIArocoJepKaHue MaTepraia Ipu
cymike?

1 . PB.H:PM

Po <Py, W>W,

Py 1 <Py, Wp<W<W,
P, >P., W<W.,.

Mo

15. Yo Ha3wIBaeTCS HANPSHKEHHOCTHIO OapabaHa 1o ucmapseMon Biare?

1. Macca ncnapsieMoii Biary ¢l M? MOBEPXHOCTH CYIIMMOTO MATepHala B ¢IUHHILY
BpPEMEHHU

2. YGbumb ucmapsieMoii Biarm ¢ 1 M? IOBEPXHOCTH CYIIMIBHOTO MaTephana B
€AMHUILY BPEMEHU

3. Macca Biaru, ucrapsiemoii ¢ 1 M° cymmbHOro 6apaGana B ¢MHUITY BPEMEHH

4. Macca BOASHOIO napa npuxojsuiascs Ha 1 Kr aOCOIIOTHO CyXOro BO3ayXa

Jomarinue 3aaun
K Teme «Iloka3aresin BJIarocoaepxaHusy
1. [TpurotoButh 1 1 mynbnsl OpU coiepXaHUM TBepAaoro B myiasne 60% u
mIoTHOCTH TBepmoi (azer 3000 kr/m°. Paccunrats Maccy HaBECKH, 00bEM BOJBI H
IUIOTHOCTD MOJTYYEHHOM IMTYJIBIIBI.



2. B cycnensun cogepxurcs 36% tBepaoro. IlnoTHoCcTh TBepaoil (hazbl cocTaBiseT
4,3 r/em’, Onpenenuth MIOTHOCTh TaKOW MyJbIbI, Maccy 12 M MyJIbIIbI, MACCy HABECKH,
00BEM BOJIBL.

3. Jliist TaGOpaTOPHBIX MCIBITAHMI HEOOXOIMMO TIPHTOTOBHTS 15 M° cycrensuu mpu
conepkanuu TBepaon ¢asel B Hel 20%. [InmoTHOCTh TBepao# ¢a3zer 2200 kr/m°. Paccuurars
Maccy HaBeCKHM, 00bEM BOJbI JUIsl NPUTOTOBJIEHUS CYCIIEH3MHM, €€ IJIOTHOCTh. PaccunTarh
Maccy 2 J1 TaKOW CyCHEH3UHU.

4. B cycnensun copepxutcs 35% tBepaoro. IlnotHocts TBepmoit ¢aszel 3,8 /™,
Paccuntarh 1mIOTHOCTH CyCHEH3MM, MacCy HaBeCKH Juisl npurortosieHus 330 M° TaKoit
CyCHEH3UH, 00BEM BOJIBI.

S. [TpurotoBuTh 2 11 mynbObl OPU COAEpXKaHUM TBepAoro B nyiabne 45% wu
MJIOTHOCTH TBepao dazer 4200 kr/m°. Paccuutars Maccy HaBECKH, 00bEM BOABI H
IUIOTHOCTD ITOJIyYEHHOM ITYJIBITbI

6. B pammanbHbIii crycrutens mocrynaet 400 M%/d myIbIisl ¢ coepiKaHueM TBEpIOro
8%. [lnoTHOCTH TBepOit (asbl 3200 kr/m°. Coneprkanue TBEPAOTo B eckax 55%. Paccunrars
00BbEM CIIMBa U IMJIOTHOCTH NecKoB. [loTepsimu TBeporo npeHedpeys.

7. Ha crymenue noctynaer 500 M4 MyJbIBl C Pa3KWKEHUEM  paBHBIM 3.
[TnotHoCTh TBepmoit a3l 2800 KI/MC. Boixon crymennoro npoaykra 90%, copepxxanue
TBEP/OI0 B Cr'YIIEHHOM Ipoaykre 63%. Paccunrarh 00beM ciavBa, 00BbEM BOJIbI, YXOASIIEH C
HECKaMH, INIOTHOCTb CTYILIEHHOI'O IPOIYKTa, MacCy BIAXKHBIX IIECKOB.

8. Ha cryueHne mocTymaer myiibla ¢ IUIOTHOCTBIO TBepaoil dassl 3800 kr/m® B
kosnmyectBe 150 1/4 (cyxas macca). PasxumxeHnue cycnensuu 5. Paccuurath 06beM BOJBbI,
yrajasieMol B CIIMB; O0BEM BOJbI, YXOJSALIEH C MECKaMH, €CIU IUIOTHOCTb CTyLIEHHOTO
npoaykra 1900 Kr/nm.

9. Ha BakyyM-(punbTp nocTynaroT Necku CrycTHTENs ¢ cogepxkanuem teepaoro 50%
, Harpy3ka mo tBepaoMy 18 1/4. Onpeaenuts 00beM BOABI, yIAIIEMON ¢ GUIBTPATOM, €CIH
KeK (QuIbTpa UMEeeT BIaKHOCTh 12%, a moTepu TBepAoro ¢ GpuiIbTpaToM cocTaBisitoT 1,5%.

10. Ha npecc-¢unbTp nocrynaer crymeHHbIi NpOIyKT OTCTOMHUKA C COAEpKaHUEM
TBeporo 25% B KommuectBe 80 M /4. IlmoTHOCTH TBepmoil dassl paBHa 2600 Kr/m”.
Paccuutate 00beM ¢uibTpaTa U 00bE€M BOABI B KEKe, €ClIM KeK colepxut 18% miaru.
[Torepsimu TBepOTO € (GUIBTPATOM MPEHEOPEYbD.

11. Ha ¢unbrpoBanue nocrymnaer 250 M4 CYCIIEH3HH C coJiep:kaHneM TBepaoro 58%.
[TnotHOCTH TBepAoH (a3zsr 4000 kr/m°. Paccumrath MaTepuaIbHBIA OanaHc mpoliecca, eciu
BiIaxHOCTh Keka 10%. Ilotepsimu TBepioro c¢ ¢uiusTpatoM MpeHebpeub. OmnpenennTh
HEo0X0IuMYyto IIomaab GpuiabTpoBanus, eciau q =200 Kr/m% 4.

K teme «Pacuyer crycruresein

1. Ha crymenne moctymaer 150 M>/d4 MymbIbl ¢ COMEpKAHHEM TBEPIOTo 8%.
[TnotrocTh TBepmoi dazer 3000 kr/m°. Paccunrarsb JIHaMETp CTYCTUTENS, €CIU yAECIbHAS
iomans cryuenus 14,4 MZu/T.

2. Onpenenuth HEOOXOAUMYIO IUIOUIA/Ib CTYIIEHUS, €CIIM Pa3KMUKEHHUE HCXOTHOU
nyabnsl 13, a pa3kukeHHe CryleHHOro npoaykra 2. CKopocTh OCaXAECHHSI YaCTHILL TBEPAOTO
0,5 cM/MHH, a TPOU3BOIUTENBLHOCTD CryCcTUTENA 1o TBepAoMy 100 T/4.

3. Ha crymenue moctymaer 240 M>/d4 mymemel ¢ comepikanmeM TBepaoro 10%.
[TnotHOCTH TBEpmOH (azwl 3,2 r/ev’. Paccuurats HEOOXOAUMYIO TUIOMIAAb CTYIIECHUS, €CITH
yZenbpHas miomans crymenuns 0,28 M2'CYT/T.

4. Paccunrtarh rugpaBinuecKky0 KpymHOCTh 3€PEH B3BECH B YCIOBUAX CBOOOIHOIO
OCAKICHMSI, €CIM SKBUBAJICHTHBIN JMaMETp 4acTUl] 35 MKM, a INIOTHOCTb OCa)IaeMbIX
gactur 3000 Kr/Mme.

S. Paccunrars pa3sMep ocenmarommMx 3€peH IUIOTHOCTBIO 2,8 r/em®, ecim mx
THJIpaBINYECKasi KPYIHOCTh B YCIOBHUAX CBOOOIHOTO OcakaeHus cocrasiser 0,5 mm/c.



puioxenne 2

1. OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [linanupyembie pe3yJbTaTbl 00yUYeHHs U OLlEHOYHbIE C

€/ICTBA JIJIsl IPOBeJIeHUsI MPOMEKYTOYHON aTTeCTAIlUM:

Crpykry
PHBIN 2JIEMEHT
KOMITETCHIINHI

[Tnanupyemble pe3yabTaThl O0yYeHHS

O11eHOYHBIE CpeacTBa

[1K-4

I'oToBHOCTH OCYHICCTBIIATD TCXHUYCCKOC PYKOBOACTBO 'OPHBIMU U B3PBIBHBIMU pa6OTaMI/I IIpu BKCHHyaTaL[I/IOHHOﬁ pa3BCaKeE, ,Z[O6LI‘IC TBEPAbIX
IMOJIC3HBIX UCKOIMACMBbIX, CTPOUTECIILCTBC U SKCILTyaTalluu IMMOA3C€MHBIX OG"I:GKTOB, HCIMMOCPCACTBCHHO YIIPABJIATH NPOLUECCAaMH Ha IMPOU3BOACTBCHHBIX
O6L€KT&X, B TOM YHCJIC B YCIIOBUAX HPSSBBIqaﬁHbIX CI/ITyaLII/Iﬁ

3HaTh

- CTPYKTYPY ¥ B3aUMOCBSI3H KOMIUIEKCOB I10
no0b14e, rnepepaboTke U 0OOTaICHUIO
IIOJIE3HBIX UCKOIAEMBIX U UX
(GyHKIIMOHATIbHOE Ha3HAYCHUE;

- TEXHOJIOTHH TOPHBIX M B3PBIBHBIX PabOT
TIPH SKCIUTyaTallMOHHOMN pa3BeJiKe, JOObIue
TBEPABIX IMOJIE3HBIX HCKOMTAEMBIX,
CTPOUTENHCTBE U IKCIUTyaTalllU MOI36MHBIX
00BEKTOB

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB K 3K3aMEHY:

1.  Poab 1 3HaYeHUE BCIIOMOIaTeIbHbIX IPOLIECCOB HA 00OraTUTENbHBIX (padpuKax.
Knaccugukarus BcrmoMmoratreiabHbBIX IPOIECCOB.

2. Pousb Bozbl B 00OTaIeHNH MOJI€3HBIX HCKOIAeMBbIX.

3. Haznauenue omneparuii 00€3B0>KMBaHUS IIPH 0OOTAIIEHNUH TTOJIE3HBIX

uckormaembix. Kiaccudukaius MeTo10B 00€3BOKHUBAHHS.
4. dakTophbI, ONPEIEIIONINE BIAr0YACPKUBAIONIYIO CITOCOOHOCTD MIPOJIYKTOB
oborarmieHus.

5.  Knaccuduxamus BUa0B Bjaru ¥ METO/IbI €€ y1aJeHUs U3 MPOAYKTOB 00OTrallleHus.

6.  JlpeHupoBaHuMe: CYIIHOCTb IpoIiecca; KIacCU(PHUKAINs CIOCOO0B JPEHUPOBAHUS U
oOnactu ux npumeHeHus. PaKkTOpbI, BIUAIOLINE HA ITPOLIECC.

7. CryuieHue: CyIHOCTb Ipoliecca; 00J1IacTH MPUMEHEHHUSL.

8.  KuHermka mporecca crymeHusl.

9.  Pacuer crycruteneii.

10. ®dakTophl, BAHUSIONINE HA TIPOIIECC CTYIICHHUS.

11. TIlpoueccsl, MpoTEKaIOLIME B OCAXAtoIIencs mynbIie. [[puMeHenne KoaryJisHToB
1 (QIIOKYJISTHTOB TP CTYIICHUH, MEXaHU3MBI HX JICHCTBHSI.

12.  Meroauka 3KCIIEpUMEHTAILHOTO N3yUeHHsI Ipoliecca crymenus. Kuneruka
crymenus. Kpussie crymenus.

13.  OOmme cBeneHus O CTYIIEHUH XBOCTOB.

14. TlacToBo€ CTyIIEHHE XBOCTOB.

15. ®unbTpoBaHHE XBOCTOB.

16. Peasm3oBaHHBIC MPOCKTHI CKIAJUPOBAHMS CTYIICHHBIX XBOCTOB




Crpykry
PHBIHI 3JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

KOMIIETEHINH
17. ®unprpoBanue. CynHOCTh Mpoliecca; Kiaccudukanus crmocoooB GuiIbTpOBaHNUS,
(baxTOpHl, BIUSIONINE HA MpOLecC (PUIBTPOBAHUE.
18. OcHoBHOE ypaBHEHUE (PUIBTPOBAHUSA IJI1 HECKUMAEMBIX OCa/IKOB.
19. Kwuneruka npornecca QUIbTPOBAHHUS.
20. ®axTOpbl, OKA3bIBAIOIME OCHOBHOE BIMSHUE Ha Ipoliecc GUIbTPOBAHMS.
21. Meroauka SKCIIEPUMEHTAIBHOTO H3yUCHUsI KWHETHKH (DUIBTPOBAHUSI.
22. Meroauka 3KCIEpUMEHTAIbHOIO ONPEAeICHHs] KOHCTAHT (PUIIbTPOBAHMUS.
23. Tunsl GUIBTPOBAIBHBIX IEPETOPOJIOK U TPEOOBAHMS K HUM.
24. Cxembl pUIBTPOBATIBHBIX YCTAHOBOK. JJOCTOMHCTBA M HEAOCTATKU CXEM, IIPAKTHKA
WX PUMEHECHHsSI Ha 000TaTUTEIIBHBIX (DadpHKax.
25. Cymka: CyIHOCTb NpoLecca, IPUHIMINAIbHAS CXeMa CYyIIMIbHOW YCTaHOBKH.
26. IIpomecchl BmarooOMeHa Ipu CyIKe, BUABI BIATy Ipu cymike. HanpsokeHHOCTh
OapabaHa 1o ncnapsieMoi Biare.
27. Kpussie cymku. CKOPOCTh CYIIKH.
28. TeXHOJOTHMYECKHE CXeMbl 00€3BOKHBAHMUS.
29. KowmnoHoBka 000pymoBaHus 00€3BOKHBAIOIINX YCTAHOBOK.
Ymertb - OCYILECTBIISATh TEXHUYECKOE PYKOBOACTBO | Ilepeuens mem 011 no020mosku K cemunapckomy 3anamuio « Texnonozuueckue
TOPHBIMH W B3PBIBHBIMHU paboTaMu TIpu CXeMbl 00€380HCUBAHUI):
9KCIUTyaTallMOHHON pa3BeJike, 100bIue 1.  Cxemsbl 006€3BOKHMBaHUS MPOYKTOB OOOTAIIEHHs] HA MATHUTOOOOTaTUTEIbHBIX
TBEPJIBIX TTOJIE3HBIX UCKOMAEMBbIX, ¢dabpukax.
CTPOUTENILCTBE U HKCIUTYaTAI[H MTOJI3EMHBIX 2. Cxembl 00€3BOKMBaHMS TPOAYKTOB 00OTallleHNs] Ha TPaBUTAIIMOHHBIX (habpuKax
00BEKTOB, 3. Cxewmbl 00€3BOKMBaHUS MTPOAYKTOB 0OOTaIIeHUs Ha (PIOTaIMOHHBIX (habpukax
- YIIPaBJIATH MPOLIECCaMH Ha 4.  KommnoHoBKa 000pyA0BaHUS 00€3BOKUBAIOIINX YCTaHOBOK.
MIPOU3BOJICTBEHHBIX 00BEKTAX TI0 5. CrymuieHne U CKJIaIMPOBaHUE CTYIIEHHBIX XBOCTOB.
nepepaboTKe NOJIE3HBIX HCKOMAEMBbIX
Brnanets - HaBBIKAMHU HETOCPEACTBEHHOTO [IpakTHyeckoe 3a1aHue K 9K3aMEHAIUOHHOMY OMJIETY:

yIpaBJICHUS TPOIIECCAMH TOPHBIX padOT Ha
MIPOU3BOJICTBEHHBIX O0BEKTAX;

- OCHOBHBIMU IIPUHITUIIAMH TEXHOJIOTUN
AKCILTYaTaIMOHHON pa3BeNIKu, JOOBIUH,

1.  Ha ueHTprgyrupoBaHHe MOCTYIACT Myibia 06bemMoM 500 M°/4 ¢ coepKaHHeM B
Heil TBepnoro 10%. [InotHocTs TBepaoH daszsl 3900 kr/mC. Onpenenuts 00beM CIIUBA U
00bEeM BOJIBI, YXOJISIIEH C 0CaTIKOM, €CITU coJiep kanue TBepaoro B Hem 60%. [Torepsavu
TBEPOTO CO CIIMBOM MPeHEOPEYb.




Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

nepepa60TKH TBEPAbIX ITOJIC3HBIX
HCKOITaCMBbIX, CTPOUTCIILCTBA U SKCILTyaTalluu
IIOA3EMHBIX 00BEKTOB

2.  Ha Bakyym-(uibTp nocTynaer CryleHHbli NPOIYKT CIYCTUTEIIS C COIEpIKaHUEM
TBep0ro 45%. Harpyska o TBepmomy 24 /4. IlnoTHOCTb TBepIoit hassi 3,2 r/cm’,
Onpenenutb 00beM puabTpaTa U 00HEM BOJIBI, YXOSAIIEH C KEKOM, €CIIU KEK UMEET
BIaxHOCTh 15%. [ToTepu TBepaoro ¢ punbTparoM cocTaBisior 2%.

3.  Ha ¢unpTpoBaHue mocTynaroT Necku cryctutens oobemom 320 M/ ¢
conepkanueM TBepaoro 45%. [lmotaocTs TBepaoii (aszer 3800 kr/M°. Paccunrars 06beM
BOJIbl, yJAJI1€MON C (PUIBTPATOM, €CIIM KEK UMEeT BIaXXHOCTh 13%, a moTepu TBEpAOTro C
PUITBTPAaTOM COCTABISIOT 2%. PaccunTaTh KOHIEHTPAIMIO TBEPIOTO B (BHILTPATE B I/IIM .

4. B mynene coaepxkutcs 14% tBepnoro. [ImotHOCTh TBep0ii (ha3bl 5000kr/m°.
OnpenenuTts MNIOTHOCTh TaKOM MyibIbl, Maccy 300 M TaKoii IIyJIBIIBI, MACCy B HEHN
TBEPJOTO (B TOHHAX) U 00BEM BOJIBI.

5. Ha crymenue nocrynaer neHHbli IpoykT guoramuu B oobeme 800 M4 ¢
IUIOTHOCTBIO TBep1oi (hazbr 3800 kr/m® u ¢ conepkanueM TBepaoro 30%. Onpenenutsb
00bEM BOJIBI, YAATIIEMON CO CIIMBOM, €CJTH COJIEp KaHKUe TBEPOTO B mieckax 65%, a BBIXOT
neckoB cocTtanisgeT 95%. PaccuntaTh MIOTHOCTH CIYIIEHHOTO MIPOAYKTA.

6. HeoOxommMo mpUTOTOBHTH 2 TUTpA MYJIBITBI C COIEPIKaHUEM B Hell TBeporo 45%.
IInoTHOCTS TBEPOit (assr 4200 kr/m>. PaccynTaTh Maccy HABECKH, 0GBEM BOJB 1
TUIOTHOCTH MTPUTOTOBIIEHHOHN CYCIICH3HH.

7. B crycrurens mocTymaer myibia B KoaudecTse 650 M/4 ¢ comepKaHueM B Heil
tBepaoro 205. IlnotHocTs TBepaoH dazer 2900 kr/M°. PaccunTars 06beM BOJIbL,
YAAISeMON B CIIUB, €CIIM IIOTHOCTh CTYIIEHHOTo npoaykTa 1650 kr/m>. [otepsmu
TBEPJIOTO CO CIIMBOM INpeHeOpedb. PaccunTarh comepkannue TBEPAOTO B CTYIIICHHOM
IPOJIYKTE.

8. B mymsne cogepxutcs 30% tBepaoro. [TnoTHOCTh TBepAOH (a3bl 4 r/em’.
OnpeenuTh MIOTHOCTH MyJIbIIB, Maccy 240 M° Takoif MyJIbIIbI, MACCY B Heil TBEPIOTO (B
TOHHax) U 00bEM BOJIBI.
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Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

I'oToBHOCTE K pa3pa60T1<e IMPOCKTHBIX HHHOBAIIMOHHBIX peI_HeHI/Iﬁ 8(0) 3KCHHyaTaHI/IOHHOﬁ Pa3BCIKE, I[O6BILIC, nepepa60TKe TBEPABIX MMOJIE3HBIX
HCKOITAaCMbIX, CTPOUTCIILCTBY U OKCILTYaTalluU MMOA3CMHBIX 00BEKTOB

3HaTh

- - COBPEMEHHBIE MPOIECCH 00C3BOKUBAHHS
1 00CCTIbUTUBAHMSI MUHEPAIBHBIX MPOYKTOB
oborartieHus,

- IPOLIECCHI MBUICYJIABIUBAHUS Ha
oboraTuTeNbHBIX (hadpuKax;

- IPOLIECCHI THAPABIMIECKOTO
TPAHCIOPTHPOBAHUS M CKJIAIUPOBAHHSI
OTXO0JI0B 00OTaIleHu,

- IPOIIECChI TPOU3BOICTBEHHOTO
00CITy>)KUBaHHsI 000TaTUTEIBHBIX (HhaOpuK
(BoocHa0keHHe, BO3yXOCHA0KEHHE)

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB K IK3aMEHY:

1.  VYcrpoiicTBO, IpUHIMI pabOTHI APEHAKHBIX CKJIAJ0B; 00JIACTH UX TPUMEHEHUSI.

2. YCcTpoicTBO, MPUHIUN paObOThl 00€3BOKUBAIOIINX OYHKEPOB; 00JIaCTH UX
NPUMEHECHHS.

3. YcTpoiicTBO, MPUHIUI pabOThl 00€3BOKHUBAIOIINX KOBIIOBBIX AJIEBATOPOB.

4 O06e3B0oKMBaHKE HAa TPOXOTAaX U CUTAX.

5. OO6e3BokMBaHUE B MEXaHUYECKUX KJIacCU(UKATOPAX.

6 WuaTencudukays mporecca IpeHUpPOBaHUs.

7 Knaccudukanus annapatoB AJs CTYIIEHUS U OCBETICHUS MYJbII.

8.  Konctpykuus u npuHIUI paboOTH paaHaIbHOTO CTYCTHTENS ¢ eprupepuIecKiM
npuBoIOM. JIOCTOMHCTBA U HEJOCTATKU CTYCTUTENS; 00J1aCTh TPUMEHEHHMS.

9.  KoHCTpyKuus u MpUHIAI ASHCTBHS PAIHATBHOTO CTYCTHUTEINS C IIEHTPATHHBIM

IPUBOIOM TSDKENOro TUMa. JJoCTOMHCTBA M HEAOCTATKH; 001aCTh MPUMEHEHUS.

10. Koncrpykmus wu npunimn padotsl cryctutenss SUPAFLO. @akTopsl, BIustonme
Ha paboTy CrycTUTENeH.

11. IIpaxrtuka npumenenus cryctuteneit SUPAFLO Ha oGoratutenbHbIx (pabpukax.

12. CoBepiieHCTBOBaHUE KOHCTPYKIIMH anmapaToB AJs CTYLICHUS MYJIbII.

13. Crymenue B TOHKOM ciioe. KOHCTpYKIUS W IPUHITUI JEHCTBUSI TOHKOCIOWHOTO
oTcTOWHUKA. JIoCTOMHCTBA U HENOCTATKHU; 00JIACTh MPUMEHEHHS.

14. Kiaccudukanust KOHCTPYKUUN (DUITBTPOB.

15.  KoHcTpyKius v NpUHIUN paboThl TUCKOBOTO BakyyM-(puibTpa. JlocTonHcTBa 1
HEJIOCTAaTKH, 00JaCTh TPUMEHEHUSI.

16. KoHcTpyKius v mpUHIUN paboThl JUCKOBOTO BakyyM-(puiabTpa, 061actsb
npuMeHeHHns. KOHCTpYKTHBHBIE OCOOCHHOCTH AUCKOBOTO BaKyyM-(hmibTpa «Mactep.

17.  Koncrpykuus u npunimn padotsl BakyyM-¢puinsrpa CERAMEC. [locTouncTBa
HEJ0CTaTK! (PUIbTpa, 00IACTh MPUMEHECHHUS.

18. KoHcTpykius u npuHIUNI paboThl 0apabaHHOrO BaKyyM-(UIbTpa ¢ BHELIHEH
GUIBTPYIOIIEH MOBEPXHOCThIO. OCOOCHHOCTH KOHCTPYKITMU OapabaHHOTO
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BaKyyM-(HJIbTPa CO CXOAALIUM MOJOTHOM. JIOCTOMHCTBA M HEAOCTATKU (DUIIBTPOB;
00JacTH UX IPUMEHEHMUSL.

19. KouHcTpykius u npuHIMI paboThl 6apabaHHOTO BaKyyM-(HIIbTpa ¢ BHYTPEHHEH
GuIBTpyIOIIEei MOBEPXHOCTHIO. JI0CTOMHCTBA M HENOCTATKU (PHIIBTPa; 00JIACTh
PUMEHEHHUS.
20. KoHCTpyKIHS ¥ MPUHIHI padOThI ICHTOYHOTO BaKyyM-pribTpa. JlocTonHCcTBa 1
HEJI0CTaTKU; 00JIaCTh IPUMEHEHHUS.
21. Knaccudukamus Guibtp - mpeccoB. [IpuHIun paboTel GribTp-mpecca.
JlocTOMHCTBA U HEIOCTATKU (PUIIBTP-IPECCOB, 00JIACTH UX IPUMEHEHHUSL.
22. KoHCTpyKuus v MPUHIUT PadOTHI BEPTHKAIBHOTO QHIIBTp-Tipecca. JlocronHcTBa 1
HEOCTaTKU (QUIBTP-IIPECCOB, 00JIACTH UX IPUMEHEHHUS.
23. YcTpoiicTBO M paboTa CyIIMIOK C KUITSIIIUM cI0eM. JIOCTOMHCTBA U HEJIOCTAaTKH;
00J1aCTh IPUMEHEHUS.
Ywmerpb - yMeTh pa3pabaThIBaTh MPOCKTHBIC Ilepeuens mem 0nsa nod2omoexku K cemunapckomy 3auamuio «Obecnviiusanue u
VMHHOBALIMOHHBIE PELIEHUS 110 IEPEPabOTKE | nblieynasnueanue Ha 0002amumenbHuIx Gadpuxkaxy:
TBEPABIX MOJIE3HBIX NCKOMAEMBbIX, BKIIFOYAs 1.  KoucTpykiuu oOecnbUIMBaTENICH.
BCIIOMOTaTeNbHbIE MPOLIECCHI U MPOLIECCHI 2. OOGecmnpunBaHie acOECTOBBIX KOHLEHTPATOB KaK METO/I TIOBBIILIEHHS X Ka4eCTBa.
MIPOU3BOJICTBEHHOTO OOCTYKHBAHUS: 3. KoHcTpyknuny HUKIOHOB M OaTapeiHBIX IUKIOHOB IS TTBUICYIaBIMBAHUS.
BBIOMPATH M pacCUUTHIBATh TeXHoJMornueckue | 4.  KOHCTpyKIMM MOKPBIX MbUICYJIOBUTENEH
CXEMbI 00€3B0OKMBaHMS, 00ECIBITUBAHUS 5. bapOoTtakHble U IEHHBIE NBLICYJIOBUTEIH.
MUHEpAJIbHBIX MPOJIYKTOB, MblIeydaBiuBanus | 6.  KOHCTpyKIMM TKaHEBBIX (PUIBTPOB IS MbLICYIaBIMBAHHUS.
Ha 00oraTUTENbHBIX (habpHKax, CXeMbI 7. KOHCTpyKIIMH 3€pHUCTHIX U KOMOMHUPOBAHHBIX (QUIBTPOB.
BOJIOCHA0)KEHUS Ha 000TaTUTEIbHBIX 8.  KoHctpykuuu 31meKTpopHIbTPOB.
(abpukax, cxeMbl THAPABINIECKOTO 9.  Cxewmspl IbUICYNABIMBAaHUS HA 000TaTHTEIBHBIX (habpHKax.
TPAHCHOPTUPOBAHUS XBOCTOB 00OTALIICHUS U 10. Bboprba c nbuIbI0 HAa 000raTUTENBHBIX (pabpuKax.
napaMeTpPhl XBOCTOXPAHMITUII
Brnaners - BJAJIETh HaBBIKAMH Pa3padOTKU [IpakTHyeckoe 3a1aHue K SK3aMEHAITHOHHOMY OHIIETY:

MIPOEKTHHIX HHHOBAIIMOHHBIX PELICHUH 110
nepepaboTKe TBEPIbIX MOJIE3HBIX
HUCKOIIa€MBbIX, BKJIIO4Yasd BCIIOMOI'aTCIIbHBIC

1. OnpenenuTh HEOOXOAUMYIO TUTOMIAAb A crymeHus 800 M>/a IIyJIBIIBI C
pazxmwkenneM R=10. [InotHocTs TBepaoi dazsr 3100 kr/M>. Y nenbHast
IIPOU3BOIUTENIBHOCTH 110 TBEpAoMY 0,25 T/MZ'CyT.
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IIPOLIECCHI U MPOLIECCHI IPOU3BOJICTBEHHOTO 2.PaccunTtars pazMep MaKCUMaJIbHBIX 3€PEH B3BECH, YXOJAIIUX B CIIMB OTCTOMHUKA,
00CITy>)KUBaHHUS; eCITH X THApaBIHdecKas KpymHocTh 1,1 M/c, a IIOTHOCTH 3 r/em”.
OCHOBHBIMH METOJMKaAMU 3. OnpenenuTts NPOLEHT TBEPAOIO B pa3rpy3Ke CryCTUTENs, €CIH IUIOTHOCTh [IECKOB
JKCIIEPUMEHTAIIBHOIO ONPEIEICHUS 1600 kr/cM®, a IIIOTHOCTB TBepaoH ¢a3sl 4300 Kr/mC,
Pa3IMYHbIX TAPaMETPOB MIPOLIECCOB 4. Onpenenutb HE0OXOAUMYIO oA b A cryumenus 1000 m3/4 myabnsl npu
00€3BOKMBAHMS, MTBIICYIIABIIMBAHNSA, AK:T=9:1. [InoTHOCTH TBepOW (azbl 2,9 T/M3. Y aenpHast Harpy3ka o TBepaomy 0,4 /M2
BOJIOCHA0>KEHUS, TH/IPABINYECKOTO .
TpaHCIOPTa, HABBIKAMHU 00PaOOTKH 5. PaccunTarh THApaBIMYECcKyl0 KPYITHOCTh 3€PEH B3BECH B YCIIOBHIX CBOOOTHOTO
MIOJTyYEHHBIX KCIIEPUMEHTAIBHBIX JAaHHBIX | OCAXKJIEHHs B BOJIE, €CIIM SKBUBAJICHTHBIN AMaMeTp ocaxaaromumxcs yactul 10 Mxm, a
- OCHOBHBIMHU METOJIMKAaMU pa3paboTKu [LUIOTHOCTb 4acTHL 3,4 r/em’.
IIPOEKTHBIX PELICHUN OTACICHUN 6. Paccuntars KpymHOCTh MAaKCUMAJIBHBIX YACTHI, YXOSIIUX B CIIUB OTCTOMHUKA, €CIIN
00€3BOKMBaHUS Ha 00OTaTUTEIBHBIX VX THPABIHYCCKast KpyIHOCT 0,8 MM/C, a IIOTHOCTD OCAXkKIAIOIIMXCS YaCTHI 3,5 T/M°,
¢dabpukax 1.  He uenrpudyruponanue nocrynaer 360 M4 IIYJIBIIBI C COZIEP’)KaHUEM TBEPIOTO
18%. TloTHOCTH TBEPIOH (assl 4,1 r/em®. OnpenennTs 06beM BOIbl, yXOSIIEH CO
CJIMBOM, €CIIU COZIep>KaHue TBepAoro B neckax 55%. [loTepsiMu TBEpIOro co CIMBOM
npeHedpeus. PaccuntaTh MI0THOCTH KeKa.
2. HeoGXO0MMMO MPHTOTOBHTE CYCIICH3HIO 0GBEMOM 3 IM® C CONEpIKAHMEM B Heil
tBepaoro 25%. [InotHOCTH TBEp0#t hazbr 3800 Kr/M°. PaccunTars IIOTHOCTD TAKOM
CYCIEH3UH, MAacCy HABECKH, 00BEM BOJIBI.
I1CK-6.3

CnocoOHOCTH BBIOHMpPATh U paCCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKHE MTapaMeTpbl 3PPEKTUBHOTO U IKOJIOTHYECKH 0€30I1acCHOr0 MPOU3BOJICTBA paboOT MO
nepepadoTke U 00O0TaIeHUI0O MUHEPAILHOTO ChIPhSl HA OCHOBE 3HAHUI NMPUHIIUIIOB TPOEKTUPOBAHUS TEXHOJIOTHUYECKUX CXEM 000TaTUTEIbHOTO
IIPOU3BOJICTBA U BEIOOpA OCHOBHOI'O ¥ BCLIOMOTraTeIbHOI0 00OraTUTEIBHOI0 000py10BAHNUS

3HaTh

- OCHOBHBIC TCXHOJIOTHYCCKHE ITapaMETPhbI

3¢ (HEKTHBHOTO U IKOJIOTHYECKH 0€3011acHOTO
MIPOM3BOJICTBA PAbOT 1O mepepadboTke u
00oraIneH’I0 MUHEPATBHOTO ChIPBS;

- IPUHLHAIIBI AEVCTBUS, YCTPONUCTBO U

TCXHUYCCKHC XAPAKTCPUCTUKH allllapaToB JJId

[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOIIPOCOB K 3K3aMEHY:

Yto Ha3pIBaeTCs MPOMBIIIIEHHON IBLIBIO?

Ot xakux (akTOpOB 3aBUCUT MOSBIIEHUE MBUIH B pabounx moMeneHusx hadpuk?
HazoBure ucrounuku odpazoBanus neuii Ha OD.

JaiiTe XapakTepUCTUKY IEPBUYHON U BTOPUYHOM MBLIN.

HazoBute ciocoObl MbUICYIABIMBAHUS M JAlTEe UX KPATKYIO XapaKTEPHCTUKY.

agkrowpnE
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00e3BOKHBAHUSA MHUHCPAJIbHBIX ITPOAYKTOB,
MbUICYJIaBJIMBAHUA U JIA IIPOLECCOB
IIPOU3BOJACTBCHHOI'O O6CJ'Iy>KI/IBaHI/I$I

Urto takoe KII/] neuieynoBurens?
C KaKko# 1eJbio MPUMEHSAETCsI 00eCIBUIMBAHNE PYIbI U IPOIYKTOB 00OTameHus?
Kakue metonpl oOecnblIMBaHus IPUMEHSIOTCS Ha (padpukax?
Cxema ¥ npuHIUI paboThl HEHTPOOEIKHOTO 00ECIBUIMBATEIIS.

10. B xakux anmapaTax OCYyLIECTBISETCS yJIaBIUBaHUE MbUIK MOA JEHCTBUEM CHJIIbI
TsKEeCTH?

11. JlaiiTe XapaKTepUCTHKY IbLIEOCATUTEIbHBIX KaMep.

12. B xakux anmapaTax OCyIIECTBISETCS yJIaBIUBAaHUE MBUTH IO JeHCTBUEM
HEHTPOOCIKHOMN CHITBI?

13. Yo Takoe ¢axTop pa3neiacHus B HUKIOHE?

14. Ha3zoBure TUOBI [IMKIOHOB.

15.  UM3006pa3ute KOHCTPYKTUBHBIE CXEMBbI IPOMBIIIJIEHHBIX LIUKJIOHOB.

16. KoHcTpykuus u 061acTh NpUMEHEHUs1 OaTapeiHBIX LIUKIOHOB.

17. B uem cymHOCTh MOKpPOT'O IbLICYIaBIUBAHUS?

18. IlepeuncnuTe NperMyIeCTBa U HEIOCTATKU MOKPOT'O IbUICYJIaBIMBAHUS.

19. TIlepeuncnute crmocoObl MOKPOTO MBUICYJIABINBAHUS, TAHTE UX KPATKYIO
XapaKTePUCTHUKY.

20. Ha3nauenue cMauMBaTenel Ipyu MOKPOM IbLICYIIaBIHBAHHH.

21. Tlon neficTBHMEM KaKMX CHUJI YJIaBIMBAIOTCS YaCTHUIIBI B MOKPBIX MBUICYIOBUTENAX?

22. (Cxema u IpHHIHI PaOOTHI IICHTPOOEIKHBIX CKPYOOEpOB.

23. (Cxema u NpUHIMI pabOTHI anmaparoB ¢ Tpyooil Bentypu.

24. (Cxema W IpUHIHI PabOTHI 6apOOTAKHBIX U TICHHBIX TBUICYIAaBUTEIICH.

25. CymHOCTb yJaBJIMBaHUS MbUIM QHIBTPYIOIIUMH 3JIEMEHTaMH. Y KQKUTE
peuMyIIecTBa M HEAOCTATKH Mporiecca PrIbTPOBAHHUS.

26. IlpuBenute kimaccu(UKALUIO pyKaBHBIX (DUIBTPOB.

27. TlpuBemute cxeMy pyKaBHOTO 3JI€MEHTA, TOSCHUTE MIPHHIIUT JICHCTBHS.

28. TpeboBaHus, MpeabsBIsAeMble K GHIBTPOBAIBHBIM TKaHAM. Buasl u
XapaKTEpUCTHKA (PUIBTPOBATHHBIX TKAHEH.

29. Cnoco0bl pereHepanuy TKaHeu.

30. TlpuHIUND >JIEKTPUIECKOI 0YMCTKH ra3oB. [IpenMyniecTBa u HEJOCTATKH METOIA.

© o~
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31. OOmbsacHUTE PU3NYECKUE OCHOBBI METO/IA JIEKTPUUECKON OUYUCTKHU T'a30B.
32. TlpuBemute KinaccuUKAKIO EKTPOGUIBTPOB.
33. [IpuBenute ympoIeHHbIE CXEMbI TPYOYaTOro U MIaCTHHYATOTO (PHIIBTPOB.
OO0bsicHUTE TPUHLIUIT PAOOTHI.
34. OObsAcCHUTE BIUSHHUE HNEKTPUUECKUX CBOMCTB MbUTH HA 3 (HEKTUBHOCTH PaOOTHI
ANEKTPOPUIBTPA.
35. Kakue emg daktopsl BIUSIOT Ha 3P (HEKTUBHOCTH PaOOTHI AJEKTPOPUIBTPOB?
36. JaiiTe XapaKTepHCTUKY PA3IMYHBIX CXEM MbUICYIaBIHBAHUS.
37. OO6nacTb NpUMEHEHUS PA3TUYHBIX CXEM IbUICYIaBIMBaHUS.
38. ®axTOopbl, ONpPEACTAIONINE BEIOOP CXEM IbLICYIIaBINBAHHS.
39. JlaiiTe XapaKTepHUCTUKY BBITSKHOM, IPUTOYHON U 00I1I€0OMEHHON BEHTHIIALIUU.
40. OxapakTepusyiiTe BpeIHOE BIHSHUE IBUICH HA 3I0POBHE YETIOBEKA.
Ywmerpb - PacCUMTHIBATH OCHOBHBIE ITAPAMETPHI 3amaun
TEXHOJIOTUU U 000TaTUTEIBHOTO 1.  HaBakyyM-QuiabTp NOCTYNarOT NECKH CTYCTUTENS ¢ coAepkaHueM TBepaoro 50%,
000pyI0BaHUs; aHATTU3UPOBATH Harpyska 1o TBepaoMy 18 1/4. Onpeneauts 00beM BOJIBI, YAATIEMOU ¢ PUIBTPATOM, €CIN
YCTOMYMBOCTh TEXHOJIOIMYECKOI'0 Mpoliecca U | KeK (puiIbTpa UMeeT BIaKHOCTh 12%, a moTepu TBEpIOro ¢ GUIBTPATOM COCTABIISIOT
Ka4eCTBO BBIITYCKaeMOM IIPOIYKIINH; 1,5%.
- BBIOMPATh M pacCYUTHIBATh HEOOXOAUMOE
o0opynoBaHus A1 00€3BOKUBAHUS 2.  Hampecc-¢punpTp mocrynaer CrymeHHbIH MPOIYKT OTCTOWHUKA C COJIEPKAHUEM
MHUHEpaIbHBIX IIPOIYKTOB, TBepaoro 25% B konuuectse 80 m>/a. TInoTHOCTE TBepoH ¢a3el paBHa 2600 Kkr/m®,
MbUICYJIABIMBAHUSA, ISl TPOLIECCOB Paccuurtate 00beM (prutbTpaTa u 00bEM BOJBI B KEKE, €CITH KK cCoAepkutT 18% Biaru.
MIPOU3BO/ICTBEHHOTO 00OCTYKHBAHUS [TorepsmMu TBepAOro ¢ GUIBTPATOM NPEHEOPEUb.
Bnanets - METO/IaMU pacyéTa 3amaun

Ka4eCTBEHHO-KOJIMUECTBEHHOU U
BOJHO-IIIAMOBOM CXEM;

- METOJIaMHU 00OCHOBAHMS OCHOBHBIX
MapaMeTpOB U METOAMKAMU pacyeTa
TEXHOJOTHYECKOro 000pyIOBaHUS AJIs

1. Ha crymenue nocrymnaet 150 M4 IYJIBIBI ¢ coJiepkaHneM TBepaoro 8%. IlnorHocts
TBepaoi ¢azsr 3000 kr/m°. Paccunrars JIMAMETP CTYCTHUTEIIS, €CJIN YJEIbHAs TUIOIIA/Ib
cryumenus 14,4 MZu/T.

2. OnpeienuTh HEOOXOMUMYIO TUIOIIAIb CTYIICHUS, €CITH PAa3KUKECHNE HCXOTHON
nyabnsl 13, a pa3kukeHue cryumeHHoro npoaykra 2. CKopocTh OCaXI€HUs YaCTULL
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BCIIOMOTaTEJIbHBIX TPOIECCOB tBepaoro 0,5 cM/MUH, a TPOU3BOAMTEILHOCT CTYCTUTENS 10 TBepaomy 100 1/4.
3. Ha crymenue nocrymaer 240 Mg MyJIBIIBI € cosiepxanueM TBepaoro 10%.
[TnotHOCTB TBEpIO¥ a3kl 3,2 r/em’. PaccuuTaTs HEOOXOAMMYIO TUIONIAIb CTYIICHHUS,
eCITH yJIe/bHAS TUTOMAb crymenus 0,28 M2 CyT/T.
IICK-6.4

CriocoO6HOCTb pa3pabaThiBaTh U PEAIM30BbIBATH IPOEKTHI IPOU3BOACTBA MPU NepepaboTKe MUHEPAIbHOIO U TEXHOTEHHOI'O ChIpbsl HA OCHOBE
COBPEMEHHOM METO/I0JIOTUH ITPOEKTUPOBAHHUS, PACCUUTHIBATH IPOU3BOIUTENLHOCTD U ONPEAEIIATh apaMeTpbl 000py10BaHUs 000raTUTENbHbBIX (haOpuK,
(hopMHPOBATh I'eHEPAJIbHBIH IJIaH 1 KOMIIOHOBOYHBIE PEIIEHUs] 000raTUTENIbHBIX (paOpuK

3HaTh

- COBPEMEHHBIE IIPOEKTHI 1O TIepepadoTKe
MHUHEPAIBHOTO U TEXHOTEHHOTO CHIPhS U
METOJIOJIOTHIO UX MPOSKTHPOBAHHMS;

- METOJMKH pacueTa MPOU3BOJAUTEIIEHOCTH
oboratutenbHOM (haOpUKU U OTIIENIBHBIX €€
IIEXOB;

- METOAMKH ONpEeTICHHs TapaMeTPOB
000pyIOBaHUS JIJIsl BCIIOMOTaTEIbHBIX
IIPOIIECCOB Ha 00OraTUTENbHBIX (habpHrKax

HpI/IMepHHﬁ MEPCUCHb TCOPCTHUUYCCKUX BOIIPOCOB K 3K3aMCHY:

1.  BognocHaOkeHHE U BOJIOOTBEJCHUE Ha 000TaTUTENBHBIX (padpHuKax.

2. Cxewmbl BojjocHa0keHUsI 000TraTUTENbHBIX (haOpuK.

3. UYro Takoe BomonpoBo? Kakre OCHOBHBIE COOPYKCHHS BXOJIAT B COCTaB
BojonpoBoAHOM ceTn? Knaccudukanus BogOIPOBOIOB.

4.  IlpuHuunuangbHas cxema BoJIOCHAOXeHHs oboraTutenbHoi padpuku. Kakumu
ObIBalOT cxeMbl BojiocHaO)eHus: OD?

5. ObopoTHOE BOoAOCHAOKEHNE 000TraTUTENBbHBIX (habpUK

6.  Hakakue Hyxasl pacxonyercs Boaa Ha OD? Uto Takoe cBexasi TEXHUUYECKasi BOJIa
u obopoTHas Boia?

7.  HcroyHuku BojoCHAOXKEHUS U BOJ03a00PHBIE COOPYKEHUS (C IPUMEPAMU).

8. Ha3nauenne BoioHANIOpHON OAIllHU B CUCTEME BOJIOCHAOKEHUS?

9.  UYro Takoe Hapy>KHasi U BHYTPEHHSISI BOJIOTIPOBOJIHAS CETh?

10. KombIeBbie U TYITMKOBBIE BOJIOTIPOBOIHBIEC CETH. JJOCTOMHCTBA M HEOCTATKH
CXEMBI, 00JIACTH UX MIPUMEHEHHUS.

11.  Yro Takoe ruipaBIMueCKUi YKIOH?

12. Kaxkas Touka BOJAOIPOBOJHON CETH HA3bIBACTCS AUKTYIOMICH?

13. Kakwue TpyObl IPUMEHSIOTCS JIJIs1 BOJOIPOBOJIHBIX CETSH M KaKue TpeOOBaHUS K
HUM IPEIBABISIOT?

14. Yro Ha3pIBaeTCs rUAPABIMYECKUM TPAHCIIOPTOM? JIOCTOMHCTBA M HEJOCTATKU
TUAPABIMYECKOTr0 TPAHCIOPTA.
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15.  Yrto Takoe KpUTHYECKask CKOPOCTh MIOTOKA U OT YEro OHa 3aBUCUT?

16. CamoTeuHBIi THAPOTPAHCIIOPT: B KAKUX CITydasx MPUMEHSETCS, KaKue
COOPY’KEHUS BXOJAT B €0 COCTaB?

17. HamopHBIi THAPOTPAHCIIOPT: B KAKUX CITydasX MPUMEHSETCS, KaKHe COOPYKEHHS
BXOJISIT B €r0 cocTaB?

18. XBocCTOBOE XO3SIICTBO 00OTAaTUTEIILHBIX (haOpUK: Ha3HAYCHUE, COCTAB
COOPY’KEHHH, IKCIUTyaTarIHsl.

19. Tumns xBocToxpanwmml. Kakue GpakTopsl OnpeaensoT BHIOOP MIIOMIAIKHU 110/
XOCTOXpaHUJIHILE?

20. Kakwue coopyxeHHs BXOJIAT B COCTaB XBOCTOBOTO xo3stiicTBa OD, nx Ha3HaYeHUE?

21. Yro takoe Hacoc? YUto Takoe Hamop u nojava Hacoca? Kakue npeBpalieHus
SHEPrUM MPOUCXOJAT IIpU padoTe Hacoca?

22. KoHCTpyKuHMs U NPUHLHUI AEHCTBHS LIEHTPOOSKHOT0 Hacoca (YMETh
3apUCOBBIBATH).

23. I'pyHTOBBIE U ECKOBBIE HACOCHL. B ueM uX oTianuue oT HeHTPOOEKHBIX HACOCOB,
paboTaIMX HA YUCTOM BOjie?

24. Kakue ucxosHble JaHHbIE HEOOXOIMMBI JJIS pacueTa IMIPaBIndecKOro
TpaHcnoprta?

25. Meroauka pacyeTa rHpaBIMueCcKOro TpaHCIOPTa.

26. Yro HazpIBaeTcst TpeOyeMBIM CBOOOHBIM HATIOPOM, M3 YETO OH CKJIABIBACTCS?

27. Kak onpezensiercs pacueTHasi BBICOTa BOJOHAIOPHOM OariHu?

YMerb - pa3zpalaThIBaTh U PEaTU30BbIBATh MPOEKTHI | 3ajaya:

MIPOU3BOJICTBA T10 MepepadboTKe
MHUHEPAJIBHOI'0 U TEXHOI'CHHOI'O ChIPhA Ha
OCHOBE COBPEMEHHOI METOI0JIOTHH
IIPOEKTUPOBAHUS;

- PacCUYMTHIBATH TPOU3BOIUTEILHOCTD U
OTIPEIENIATh TapaMeTPhl 000PYAOBAHUS IS
MIPOLIECCOB 00E3BOKUBAHMSI,
MbUICYJIABIUBAHNS, BO3TyXOCHA0KEHHUS,

Ha ¢unpTpoBanue nocrymnaer 250 M4 CYCIIEH3MH C COAEpKAHUEM TBEPAOTo 58%.
[TnotHOCTH TBEpAOH a3kl 4000 kr/m>. Paccanrars MaTepuaibHbIN OajlaHC mpoliecca,
eci BiIakHOCTh Keka 10%. [ToTepsimu TBep0T0 ¢ QriibTpaToM npenedpeusb. OnpenennTh
HEe0OXoauMYyI0 TuIoIaaAb GuUIbTpoBaHus, eciu q =200 Kr/M? 4.
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BOJOCHA0KEHUS, THPABINYECKOTO
TpaHCIopTa
Binaners - IpUHIUIaMHA (GOPMHUPOBAHUS Ilepeuensb TeM pedepatoB:

TCHEPAITBHOTO TUTAHA U KOMIIOHOBOYHBIMH
penIeHUsIMH 000TaTUTENBHBIX (HaOPUK;

- OCHOBAaMH COBPEMEHHBIX METOJIOB
MIPOCKTUPOBAHUS 000TaTUTEIbHBIX (hadpuK

1. [TpuHIMITBI TPOSKTUPOBAHUS TCHEPAITBHOTO TUIAHA.
2. CocraB u CTpyKTypa oboraTuTensHOu padpuku.
3. [IpOoeKTHO-KOMITOHOBOYHBIC PEIICHUST BCIIOMOTaTeIbHBIX IIEXOB.

IICK-6.5 roTOBHOCTBIO MPUMEHATH COBPEMEHHBIE HH(POpMAIH

IIPpOU3BOJICTB

OHHBIC TCXHOJIOTHH, aBTOMATU3UPOBAHHBIC CUCTCMBI IIPOCKTUPOBAHUA 000raTUuTENIbLHBIX

3HaTh

- IPUHIUIIBI aBTOMATHU3allun
MIPOU3BOJICTBEHHBIX IIPOIIECCOB;
- paboTy M PETyJIUPOBKY 000PYIOBAHUS.

3anaumu:

1. B cycnensuu conepxutcs 35% tBepaoro. [InotHocts TBepao# dassl 3,8 ™,
Paccunrtarh MIOTHOCTB CYCIIEH3UH, MAaCCy HaBECKHU JUIs IpurotosiaeHus 330 M° TaKoit
CyCIIeH3HH, 00BEM BOJIBI.

2.  IlpurotoBuTs 2 J MyabIBI IPU COAEPIKAHUHU TBEPAOTO B Iyinbie 45% u
IUIOTHOCTH TBepo# ¢a3el 4200 kr/m°, PaccumTars Maccy HaBeCKH, 00beM BOJbl U
IJIOTHOCTD MOJIYYE€HHOM MyJIBITbI

3. B paguansnslil crycrurens noctynaet 400 M4 IYJIBIIBI C COIEP>)KAHUEM TBEPIOTO
8%. IlmoTHOCTH TBEpOH dazsl 3200 Kr/nC. Coneprkanue TBep0ro B meckax 55%.
Paccuutarh 00BbeM ClIMBa U IJIOTHOCTH NecKoB. [loTepsimu TBep10ro mpeHedpeys.

YmMmern

- 3a/1aBaTh HEOOXOIUMBbIE TapAMETPhI
TEXHOJIOTUYECKOTO MPOLEeCcCa;

- paboTaTh B MPOrPaMMHBIX KOMILIEKCaX
Autocad wu Kommac;

- 00pabaThIBaTh pe3yabTaThl IKCIIEPUMEHTOB
1 aHaJIM30B paboThl (haOpUKH.

3amaun:

1. B pagmanbHblii cryctutess nocrymaer 400 M%/d mysIbIIbl ¢ coepKaHueM TBEpIOTo
8%. IInmotHoCTH TBEpAOH (a3sl 3200 Kkr/m®, Conepxanue TBepAoro B neckax 55%.
PaccuuTarh 00BheM ClIMBa M INIOTHOCTH MEeCKOB. [loTepsimu TBEpIOTO TPEeHEOpEYb.

2. Ha crymenne nocrymaet 500 M°/d Iy/IbIIbl ¢ paskmkeHneM paBHBIM 3. [ITOTHOCTB
TBepaoi ¢azer 2800 Kkr/m>. Bexog crymieHHoro npoaykra 90%, cogepkanue TBEpIOTO B
CrymeHHoM npoxaykre 63%. Paccunrath 06beM ciuBa, 00beM BOJBI, YXOIAIIEH C
MECKaMH, TUIOTHOCTB CTYIIEHHOTO TPOJIYKTa, MacCy BIIAYKHBIX TIECKOB.

3. Ha crymenue nocrynaer mysnblia ¢ IiI0THOCTBIO TBepAoi ¢assl 3800 kr/m° B
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konudectBe 150 1/4 (cyxas macca). Pamxmkenue cycriensuu 5. Paccunrars 00beM BOJIBI,
yIaIsgeMOi B CIMB; 00BEM BOJBI, YXOISIIECH C TECKaMH, €CIIH IUIOTHOCTD CI'YILIEHHOTO
npoaykra 1900 Kr/ne.

Buianers - OCHOBHOM TEPMHMHOJIOTHEN KypCa; BapuaHTbl KOHTPOJILHOM padoThI N0 pa3neay «O0e3BoKNBaHUE NPOAYKTOB

- HaBbIKaMH pPa0OTHI B POTPAMMHBIX
KOMILJIEKCaX;

- METO/IaMU ITPOEKTUPOBAHHS 00OPYIOBaHUS
JUTsL BCTIOMOTATEIbHBIX MIPOIIECCOB.

o0oraieHus»

Bapuanrt 1

1.  Ilepeuucnurte BUIBI BIATH U YKAXKUTE MOPSAIOK HACKHIIIEHUS BIaroil abcomoTHO
CyXOro Marepuara.

2.  PackpoiiTe BiIusiHHE KPYTHOCTH U (POPMBI YaCTHUIL Ha BJIArOYAEPKUBAIOIIYIO
CIOCOOHOCTH MPOJIYKTOB 00OTaIICHHUS.

3. Onwummure nporecc 00€3BOKMUBAaHUA B OyHKepaxX. YKaKuTe 00J1acTh MPUMEHEHUS
Ipolecca; Kakas Bliara yIajsieTcs] i3 MaTepuaia.

4.  TlpuBenute KOHCTPYKIUIO U MPUHIIUN paOOTHI TUCKOBOTO BaKyyM-(UIbTPA.
[Tepeuncnure JOCTOMHCTBA U HEJIOCTATKU KOHCTPYKIIHH.

Bapuant 2

1. JlaiiTe XapakTepuCcTUKY afcopOupoBaHHOM Biaru. Ha kakue Bujpl oHA
noApazaensercs ?

2. Packpoiite BiaMsHUE PU3UKO-XMMHUYECKOT'O COCTOSHUS MOBEPXHOCTH TBEPJIOTO Ha
BJIArOYIEP>KUBAIOIITYIO CTOCOOHOCTH IPOIYKTOB O0OTAIIEHHUS.

3. Onuunre nporecc 00e3BOKUBAHMS HAa TPOXOTaX. YKaKUTE 001aCTh MPUMEHEHUS
mpoliecca; Kakas Blara yjajisieTcsl U3 Marepuania.

4. [TpuBeauTe KOHCTPYKLHUIO ¥ IPUHLIUI pabOTHl paAuaIbHOTIO CTYCTHTES C
LEHTPAJIBHBIM MPUBOJIOM. [lepeuncnnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIHH.




0) Ilopsinoxk mnpoBeneHHsl NMPOMEKYTOYHOH aTTeCTAllMM, IOKA3aTeJM W KPHUTEPHH
OlLlCHUBAHMSA:

HpOMe)KYTO‘-IHaSI arrecranusa 1nmo AUCLHUIIIINHE «BcnomorarenbHbIe MponecChb» BKIKOYACT
TEOPETHYECKHUE BOIIPOCHI, TO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHUS 00yUYarOIIMMHUCS 3HAHUH, U
NPAaKTUYECKUE 3a/laHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUMH,
POBOIUTCA B (hOpME IK3aMEHa.

OK3aMeH 10 JaHHOH IUCHMIIIMHE HPOBOJIUTCS B YCTHOM (hopMe MO 3K3aMeHallMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3aJaHHue.

[Toxa3zaTeu M KPUTEPUH OLICHUBAHMS IK3aMeEHA:

— Ha OLUEHKY «OTJIMYHO» (5 OanioB) — o0y4aromuiicsi JeMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOro MaTepuaslia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMs, CBOOOAHO ONEpUPYET
3HAHUSIMH, YMEHUSAMH, IPUMEHSET UX B CUTYaLHUX ITOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLECHKY «Xopomo» (4 0amia) — oOyJaroIuiics JEMOHCTPUPYET CPEIHUN YpPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HAHUU U YMGHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OIICHKY «Y/AO0BJIETBOPUTENbHO» (3 6amia) — oOyyarouiicss 1eMOHCTPUPYET MOPOTOBbII
ypOBEHb CHOPMUPOBAHHOCTH KOMITETECHIIUI: B X0JI¢ KOHTPOJBHBIX MEPOIPHUITHIA JOIMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUW, HABBIKOB, OOyYarolIUiics
WCIIBITHIBACT 3HAUYUTEIIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH TMPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIICHKY «HeY/0BJIETBOPUTEIbHO» (2 Oaria) — o0yJaromuiics AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepuaiia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amt) — o0ydyaromuiicss He MOXKET MOKa3aTh 3HAHUS
HA YpPOBHE BOCHpPOM3BEIEHHUS U OOBSCHEHHS HMHPOpPMAIMK, HE MOXET T0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.



