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I'OPHOE JIEJIO (npuka3 Muno6prayku Poccun ot 17.10.2016 r. Ne 1298)
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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)

HenssmMu ocBoeHUsT AUCTUIUIMHBI «O0€3BOKUBAHHUE MPOJAYKTOB OOOTAIICHUS» SBISICTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

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

HucuuiuinHa O6e3BOKMBaHUE MPOJIYKTOB OOOrallleHHs BXOAUT B BapUaTHBHYIO 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

['eonorus

Xumus

OoorarieHue noJje3HbIX UCKOMAEMbIX

I'mppomexanuka

du3nyecKrue METO bl U3y4EHUS MOJIE3HBIX HCKONAEMbIX

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[IpoexkTupoBanue o0OraTuTeNbHbBIX PadpuK

IlepepaboTka 1 HCII0JIb30BAaHKUE MPOTYKTOB 00OOTAILICHUS

['paBuTanIMOHHBIN METO1 O0OTAIIEHUS

ITonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

IToaroToBka K 3amuTe 1 3aI1KTa BBITYCKHON KBAJIM(UKAMOHHON paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesymbraTte ocBOeHMS JUCHMIUIMHBI (MoOAynst) «OOe3BOKMBaHHE MPOAYKTOB
oOoramieHus» 00yJarouuiics JokeH 001a1aTh CAeAYOIMMI KOMIETEHIUSIMHU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-4 rOTOBHOCTBIO OCYILECTBIIATh TEXHUYECKOE PYKOBOJICTBO TOPHBIMH U B3PBIBHBIMU
paboTamMu Npu HKCIUTyaTaIllMOHHOM pa3Beike, J0ObIue TBEPbIX MOJE3HBIX HCKOAaeMBbIX,
CTPOMTENBCTBE U IKCILUTYaTalluH MO/I3€MHBIX 00BbEKTOB, HEOCPEICTBEHHO YIPABIATh
IpoLeccaMy Ha IPOU3BOJCTBEHHBIX OOBbEKTaX, B TOM YHCJIE B YCIOBUAX YPE3BbIYAMHBIX
cUTyanun

3HaTh - CTPYKTYpPY ¥ B3aUMOCBSI3U KOMILJIEKCOB IO JJOOBIYE, IIepepadoTKe U
00oraleHHo NOJIe3HbIX UCKOMAeMbIX 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 FOPHBIMU U B3PBIBHBIMU
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 HEMOCPEJICTBEHHOT'O YIIPaBJICHUS MTPOLIecCaMy TOPHBIX padoT
Ha TIPOU3BOJICTBCHHBIX 00BEKTAX;

- OCHOBHBIMU MPUHIUIIAMH TEXHOJOTUH IKCIUTyaTallMOHHOM pa3BeKu,
00bIYH, TIepepabOTKH TBEP/IBIX MOJE3HBIX HUCKOMAEMbIX, CTPOUTEILCTBA U
9KCILTyaTalu MOJ3eMHBIX 00BEKTOB

ITK-19 roToBHOCTBIO K pa3pabOTKe MPOCKTHBIX HHHOBAIIMOHHBIX PEIICHHUH 11O
IKCIUTYaTaIlMOHHOM pa3Belike, J00bIYe, epepadOTKe TBEPABIX IMOJIE3HBIX HCKOMAEMBIX,
CTPOUTENILCTBY U IKCILTyaTalluU MOJ3EMHBIX O0BEKTOB

3HaTh

- COBPEMEHHBIE MPOIIECCH 00C3BOKMBAHKS M 00CCITBUIMBAHUS
MUHEPATBHBIX IPOAYKTOB O0OTAICHHUS,

- MPOILIECCHI MBUICYJIABIMBAHUS Ha 000TaTUTEIIbHBIX (haOpHKax;

- MPOIIECCHI TUAPABINYECCKOTO TPAHCIIOPTUPOBAHMSI U CKIIAIHUPOBAHUS
OTXOJI0B 00OTraIeHus;

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

YmMmern

- YMETh pa3padaTeIBaTh MPOCKTHBIC MHHOBAIIMOHHBIC PEIICHUS 110
nepepaboTKe TBEPABIX MOJIC3HBIX UCKOMAEMbIX, BKJIFOUAsi BCIIOMOTaTeIbHbIC
MPOIIECCHI U MPOIIECCHI TPOU3BOACTBEHHOTO O0CTYKUBAHUS: BEIOMPATH U
PacCYMTHIBATH TEXHOJIOTHYECKUE CXEMbI 00C3BOKUBAHMS, 00CCIIBUTUBAHMSI
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 1Mo
nepepadoTKe TBEPABIX MOJIE3HBIX UCKOMIAEMBIX, BKIIFOUasi BCIIOMOTaTeIbHbIE
MIPOLIECCHI U TPOIIECCHI MPOU3BOICTBEHHOTO 00CTYKMBAHUS;

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

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

[1CK-6.3 crtocoOHOCTBIO BEIOMPATh U 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 JEUCTBHUS, 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 TEXHOJIOTMYECKOTO
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 COBpGMCHHOfI METOJ0JIOTHH

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

3HaTh

- COBpPEMEHHbIE [TPOEKThI 0 NepepadoTKe 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 (haOpuKax

YmMmern

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

- paccUUTHIBATh MPOU3BOAUTEIHHOCT U OMPEEISITh MapaMeTphl
00opyI0BaHUs JJIsl IPOLIECCOB 00€3BOKUBAHUS, MBUICYIaBIUBAHUS,
BO3/TyXOCHA0KEeHHUsI, BOAOCHAOKEHUS, TUPABINYECKOTO TPAHCTIOPTA

BraneTs

- MpUHIUTIaMHA (POPMHUPOBAHUS TEHEPATHHOTO TNIaHA U KOMITOHOBOYHBIMHU
peleHusIMA 000TaTUTENbHBIX (adpuK;
- OCHOBaMH COBPEMEHHBIX METOJIOB IPOSKTHPOBAHUS 00OTaTHTEIBHBIX

(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 00OPYIOBAHHS.
Ymerb - 3aJ1aBaTh HEOOXOAUMbIE TapaMETPhl TEXHOJIOTHUECKOTO POIIecca;

- paboTtaTh B mporpaMMHbIX kKomrutekcax Autocad u Kommac;

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

- 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 yueOHoi .
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 yIeOHOMH .
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 HayHO# 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(? Blligl\j: 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 3a7a4 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 nmpenonaBanus aucuuiuinHbl «O0€3BOKMBAaHUE MPOIYKTOB OOOTAIEHUS»
IIPUMEHSIOTCS TPAAULMOHHAS U UHTEPAKTUBHAS TEXHOJIOTUU.

YCcBOCHME NHUCLUIUIMHBI JOCTUTAcTCs B XOJE€ ayIWTOPHBIX 3aHATHUI W BBIIOJHEHUS
CTYACHTAMH pa3JIMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JleKmMM TPOXOIAT Kak B
TPaJULMOHHON (opMme «iekuusi-uHpopManus», Tak U B (opMe <«JICKIUSA-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
BBITOJIHSIOTCS TPYIIIOBBIE WIIM MHIMBUyalbHbIE 3aJaHUsI 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 HMCIONB3YETCS METOJ KOHTEKCTHOTO OOY4YeHHUsI, KOTOPbII
[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'TVY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3298.pdf&show=dcatalogues/1/1137
687/3298.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpoobbekr. - 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:
Metoauueckie yKa3aHHUsS 110 BBIMOJHEHUIO J1a0OpaTOpHBIX padOT MpHUBEIEHBI B
PUIIOKESHUN 3.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

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

KommbrotepHsiii kiace [lepconanbubie komnbiotepsl ¢ makerom MS Office, ¢ Beixomzom 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-MeTOAUYeCKHE O0ecTieYeHre CAMOCTOSITEIbHOM PadoThl CTY1€HTOB

[To mucuumumne «O0e3BOKMBaHKE MTPOTYKTOB O0OTALCHUS MIPEyCMOTPEHA ayIUTOPHAS U
BHEAyIUTOpPHAsI CAMOCTOSTEIbHAs paboTa 00yJaromuxcsl.

Bueaynutopnas camocTosiTenibHasi paboTa CTYACHTOB OCYIIECTBIISIETCS. B BU/IE TTOJTOTOBKH K
71a00paTOPHBIM, KOHTPOJIBHBIM PadOTaM, CEMHHAPCKUM 3aHSTHUSAM, TIPH PELICHUH JOMAITHIX
3ajad.

Bunb camocrosTensHON paboThl (00bEM YacoB, OTBOJMMBIX HA CAMOCTOSITEIBHYIO paboTy 110
yueOHOMY M1aHy — 54,5 yacoB):

1. CamocTosATenbHOE U3YUCHUE YICOHOM JTUTEpaTyphI — 16,5 yacoB
2. IloaroTroBka K 1a00OpaTOPHBIM 3aHATHIM — 10 gacoB
3. IloaroToBKa K CEMMHAPCKUM 3aHSATUSIM — 8 yacoB
41ToaroroBka K KOHTPOJIBHOM paboTte —4 yaca

5. Pemienye noMamrHux 3amay — 16 yacoB

Ilepeuens mem 0141 noozomosku Kk cemunapcxkomy 3auamuto Nel «Texnonozuueckue
cxXembl 00€380HCUBAHUA):

1. CxeMbl 00€3BOKHBAHHS ITPOTYKTOB 00OTANEHUSI HA MATHUTOOOOTaTHTEIIHHBIX
dabpukax.

CxeMbl 00€3BOKIUBAHHS TPOAYKTOB 00O0TAIIEHUsI HA TPAaBUTALIMOHHBIX (padprKax
CxeMbl 00€3BOKHMBAHUS MTPOYKTOB OOOTaIeHUs Ha (PIIOTAIIMOHHBIX (habpukax
KommoHnoBka o6opynoBanus 00€3B0KHBAIONINX YCTAHOBOK.

Cry1iieHue 1 CKIaJupOBaHUE CTYIIEHHBIX XBOCTOB.

agblrwn

Ilepeuens mem 011 n0020mMoeKu K cemunapckomy 3auamuro Ne2 «Obecnvinueanue u
nolieynasiueanue Ha 0002aMuUmenbHbIX PadpuKaxy:

KoncTpykiiuu obecnblinBartenei.

ObecnpuTrBaHe acOECTOBBIX KOHIIEHTPATOB KaK METOJI IMTOBBIIICHHUS MX Ka4eCTBa.
KoHCTpyKIIMU IMKIIOHOB M OaTapelHbIX [IMKJIOHOB JUIs MbLUICYIaBINBaHUSL.
KoHCTpYKIIMM MOKPBIX MBIICYIOBUTENEH

bapOoTtaxHble U IEHHbIE MBUICYTOBUTEIH.

KoHCTpyKIIMU TKaHEBBIX (QUIBTPOB JJIs MTBUICYTaBINBAHHS.

KoHCTpyKIIMHU 3€pHUCTBIX U KOMOMHUPOBAHHBIX (PUIBTPOB.

KoHcTpyKIInu 371eKTpOoQUIBTPOB.

CxeMmbl NbUICYIaBIMBaHUS HA 000TaTUTENbHBIX (padpHKax.

10 Bbopn0a ¢ nbuibio Ha 060TaTUTENBHBIX (pabpuKax.

CoNoOARWNE

BapuaHTBI KOHTPOJILHON PadoThl N0 pa3zaeiny «O0e3Bo:KMBaHUE POAYKTOB

oborameHus»
Bapmuanr 1
1. Tlepeuncnure BUIBI BIaru U yKaKUTE MOPSAJOK HACBIIICHUS BIaroi abCOIIOTHO CYyXOro
Marepuana.
2. PackpoiiTe BIMsIHUE KPYITHOCTH M (DOPMBI HaCTHII Ha BJIAroyAep>KUBaIOIIYI0 CIIOCOOHOCTb
MPOJYKTOB 00OTaEHUS.
3. Onummurte npouecc 00e3BOKUBaHUA B OyHKepaxX. YKaKuTe 00JacTh IPUMEHEHHUS
npoliecca; Kakas Bjara yiausercss U3 Marepuana.
4. TlpuBenuTe KOHCTPYKIMIO U TMPUHIIMIT PaOOTHI AUCKOBOTO BaKyyM-(UIbTpa.

HCpC‘H/ICJ'II/ITe AOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIUH.



Bapuanr 2
1. JlaiiTe XapakTEepUCTUKY KallWJUIIpHOU Biard. Ha kakue BUaBI OHA MOJIpa3aesieTcs?
2. PackpoiiTe BIUsHHE TOPUCTOCTU M CTPYKTYPHI OCA/IKa HA BIAr0yI€PKUBAIOIIYIO
CIIOCOOHOCTH MPOAYKTOB OOOTAIICHHUS.
3. Onummre npouecc 00e3BOKMUBAHUS Ha IPEHAKHBIX CKIagax. YKaKuTe 001acTh
MPUMEHEHHUS MPOoLiecca; Kakas Bllara yaajseTcsl U3 MaTepuana.
4. IIpuBenuTe KOHCTPYKLMIO U MPUHLIUI paboThl OapabanHOU cymmiku. [lepeuncnute
JIOCTOMHCTBA U HEJJOCTATKU KOHCTPYKIUH.
Bapuant 3
1. JlaiiTe XapakTEepUCTHKY aJcopOrpoBaHHON Biaru. Ha kakue BuIbI OHA MOapa3AeiseTcs ?
2. PackpoiiTe BnusiHEE (PU3NKO-XUMHUECKOTO COCTOSIHUS TOBEPXHOCTH TBEPIOTO HA
BJIAr0y/JIEP>KMUBAIOIYIO CIOCOOHOCTh MPOAYKTOB 00OTAIICHHUS.
3. Onummurte npouecc 00e3BOKUBAHUS Ha TPOXOTAX. YKAKUTE 00J1aCTh MPUMEHEHHS IIPOIiecca;
Kakas BJIara yJaJsieTcsl U3 MaTepuana.

5. IlpuBeauTe KOHCTPYKLHIO U MIPUHLMI PaOOTHI PAIUAIbHOIO CIYCTUTENS C LIEHTPAJIbHBIM

npuBojoM. [lepeuncnure JOCTOMHCTBA U HEAOCTATKUA KOHCTPYKIUH.
Bapuanr 4

1. [aiiTe XxapaKTepUCTUKY THTPOCKOIIMYECKOM BIIaru. YKaXXUTE MOPSAIOK YAaJICHUs BIaru U3
0OBOJIHEHHBIX MPOAYKTOB 00OTaIEHUs TPUOOE3BOKMBAHUH.

2. PackpoiiTe BIusiHUE KPYITHOCTU U (DOPMBI YACTHI] HA BJIArOYAEPKUBAIOIIYIO0 CIOCOOHOCTh
IPOJYKTOB 00OTaIlEHUS.

3. Omnwumute npoiecc 00€3BOKMBAHUS B KOBIIOBBIX 3J€BaTOpax. Y KaXHUTe 0071acTh
NPUMEHEHHUs ITpoliecca; Kakas Blara yajsieTcsl U3 MaTepuana.

4. TlpuBenuTe KOHCTPYKIMIO U MPUHIMIT PaOOTHl TOPU30HTAIBHOTO (PMIIBTP-TIpEcca.

Hepqu/ICJ'II/ITe AOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIUH.

TecTnl Kk pa3neny Kypca «O0e3BoKUBAHUE POAYKTOB 000TrallleHHsI»

Bapuant Ne 1

1.0t yero 3aBUCHUT BBIOOP 0OOPYIOBaHMS U CXEMbI 00€3BOXKUBAHUS IPOAYKTa
oOorareHus?

1.0t KpynHOCTH NMPOJIYKTA

2.0T cMauMBaEMOCTH ITOBEPXHOCTH

3.0T JIOTHOCTH MPOAYKTA

4.0T NOpUCTOCTH MPOJYKTA.

2.KakuMmu cuitaMu yaep>KMBaeTcsl KalujuispHas Biiara B MUKpO- U MaKpoKanusuispax?

1.MonekysipHbIMH CHUJIaMH CLETIIICHHS] MKy MOJIEKYJIaMU TBEPIOTO U BOJIBI.

2.Cunamu aacopOuu.

3.OneKTpoCcTaTHYECKUMH CUJIaMH OTTAJIKUBaHUS OJJHOMMEHHBIX 3apsi/I0B.

4.Cunamu OBEpXHOCTHOT'O HATSHKEHUS! BOTHYTBIX BOJHBIX MEHHUCKOB B KallMJUIApax.

3.Kakoe BnusiHuE OKa3bIBAET CMAUUBAEMOCTh ITOBEPXHOCTH TBEPAOH (ha3bl HA KOHEUHYIO
BJIQ)KHOCTb IPOJYKTa?

1.He oka3npIBacT BIUSHHS.

2.Yem Gompirie 0,TeM MEHbIIIE BIaKHOCTH MPOIYKTA.
3.YeMm Oombiie 0,TeM BbIIIE BIAKHOCTh IPOAYKTA.
4.YeMm MeHblIlle 0,TeM MEHBIIE BIAKHOCTD.

4. ObnacTh NPUMEHEHHUSI KOBILIOBBIX 3JIEBATOPOB?
1.JIns1 o6e3BOkMBaHUs (DIOTAITMOHHBIX KOHIIEHTPATOB.
2.J11st 06€3BOKUBAHUSI MATHETUTOBBIX KOHIICHTPATOB.
3./l 00e3BOKMBAHUSI MapraHIIEBbIX KOHIICHTPATOB MPOYKTOB OOOTAIICHHS YTIICH.
4.]1ns1 06€3BOKUBAHUS YTOIBHBIX IITAMOB.
5.B crycTuTensix B 30He C:KaThs OCajiKa HaOII0JaeTCs:



1.M30n1poBaHHOE IBUKEHHUE TBEPABIX YaCTUIL B BOJIE.
2.CTecHEeHHOE ITaJIEHUE YaCTHIL.
3.JIBu>KEeHME KUAKOCTH BBEPX 110 KaHAJIaM B OCAJKE MO/ JaBICHUEM HaXOSIIErocs BbIIIE
MaTepuaia.
4.COnmxeHre CKOpoCTel NaJicHUs] KPYMHBIX U MEJIKUX YACTHUIl U OCAKJICHUE UX CIIOEM.
6.B kakux enquHUIAX U3MeEpseTCs yAenbHas IUIOMIAlb CIYIICHHUS.
1.m%4/T.
2.M%/1.
3.m° /M.
4.1/m%.
7.Kak nzmensiercs E-noTEHIMAI IBOMHOTO 3JIEKTPUUECKOTO CII0s C JOOaBIEHUEM
3JEeKTpoanTa?
1.CHuxkaetcst 10 HYJIS.
2.YBenuuuBaeTcs.
3.CTaHOBUTCS paBHBIM MOJIHOMY (TEPMOAMHAMUYECKOMY) OTEHLIUATY.
4.He u3meHnsercs.
8. OTIIMYUTENBHON 0COOCHHOCTBIO BHICOKOTIPOM3BOIUTENBHBIX cryctuteneit  supaflo
SBIISCTCS:
1.Hanmaue rpeOkoBoii hepMBbl.
2.Hanuuue KonbIIeBOTO CIMBHOTO Ke100a ¢ 0OTOOIHUKOM IEHBI.
3.Hanuuue wmexaHu3ma nogabeMa rpedkoBoi hepmbl.
4. Hanuyrie 0>XM>KEHHOM 30HBI (ITOCTENN) U3 C(PIOKYTUPOBAHHBIX YaCTHII.
9.1y 9ero 00AaBISIOTCS PeareHThI-COOUPATENu B CTYIIAEMYIO TyJIbITy?
1.Pearentsl ruapooOH3NPYIOT MOBEPXHOCTh YACTHUI], CHIKAIOT YCTOMUMBOCTh THPATHBIX
CJIOEB U CIIOCOOCTBYIOT CJIMIIAHUIO YACTHII.
2.CHIXAIOT JIEKTPUYECKUH 3apsii HA TTOBEPXHOCTH YaCTHII.
3.CBs3bIBAIOT MEX]ly COOON TOHKHE YaCTHIIbI, 00pa3zyst MEX1y HUMH «MOCTUKI.
4.BbI3bIBaIOT paciiajl arperaTtoB B BOJAHOM CyCIIEH3UU HA OTJENIbHbIE YaCTHIIBI MJIH MOJIEKYJIBI.
10.JIBrxy1ieit cuitoil puiibTpoBaHUSI SIBJISIETCS:
1.Cuna TspKecTH.
2.llenTpobexHas cuia.
3.Pa3zHocTh AaBIeHUN IO 0OEMM CTOPOHAM MOPUCTON MEPETOPOJIKH.
4.Cuna KanwuIsipHOTO J1aBJICHUS.
11.KakoBo BiusiHUE CKOPOCTH BpalleHHs (GUIbTPYIOLIel MOBEPXHOCTH Ha MOKa3aTean
¢unbTpoBaHU?
1.Ilpu yBenrueHNN CKOPOCTH BPALEHMSI BIIAXKHOCTh 0CAKa YMEHbBILIAETCS.
2.11pu yBeIMYEHNN CKOPOCTH BpAIeHHsI POU3BOIUTEIBHOCTh 10 TBEPJIOMY YBEINUMBACTCS.
3.IIpu yBenuueHun CKOPOCTH BpAIEHUs] TPOU3BOIUTENBHOCTD 110 TBEPIOMY YMEHBIIAETCS.
4.1lpu yMEHBIIEHUH CKOPOCTHU BPAIEHHS IPOU3BOAUTENBLHOCTD 110 TBEPAOMY YBETNUUBACTCS.
12.KakoBa f0kHa OBITh BBICOTAa 6APOMETPUUECKOM TPYOBI ISl UCTEUEHUS KUAKOCTH U3
pecuBepa?
1.He menee 5,5M.
2.He menee 10,5m.
3.He menee 15,5Mm.
4.Hemenee 20M.
13.06:1acTh NpUMeHEHus npecc-(UIbTPOB.
1.JIns1 06e3BOKHBaHUS TPYOBIX, OBICTPOOCEAAIONTUX CYCITEH3UI CO CKOPOCTHIO OCAXKICHHS
yacTtuil 6osnee 18mm/c.
2.Jl51st KpyMHO3EPHUCTBIX CYCIIEH3UU C KPYIMHOCTBIO YacTuil oT 2 710 0,2MM.
3. 105 TpyAHOPMIBTPYEMBIX CHIIbHOPA30aBICHHBIX ITYJIBIT C KPYIMHOCTBIO YacTHUI] 10 1MKM U
MeHee.
4.]1151 TOHKO U3MENbUYEHHBIX MPOAYKTOB KpYNHOCTHIO 30-100MKM.
14. Yto siBRsieTcsl ABMXKYIIEH CUIION TTpoIecca CyIIKH?



1. Pa3zHoCTb aB€HMI ¢ BHEIIHENW U BHYTPEHHEN CTOPOHBI OPUCTON EPETOPOIKH.
2. Cuna TsDKeCTH Tela B cpejie.
3. LlenTpoOexHast cuiia HHEPIUH.
4. Pa3HOCTB AaNieHUI BOJASHBIX MApOB Y IOBEPXHOCTU MaTepuala U B OKpYyKarolllen cpefe.
15.Kakum 00pa3oM OCyIIECTBISIETCS JIBUKCHHIE areHTa CYIIKU B Ta30BBIX TPYOaX-CyIIMIKaX?
1.3a cuer BeHTHIISITOpA-ABIMOCOCA.
2.3a cueT 1yTheBOrO BEHTUJISATOPA.
3.3a cuet TypOOBO3TYXOTyBKH.
4.3a cuer eHTPOOEIKHOTO HAcOoca.
Bapuant Ne2
1. Tepmuyeckum 00€3BOKUBAHUEM SIBIISICTCS:
1. Crymenue.
2. JlpeHupoBaHue.
3. ®unbTpoBaHHE.
4. Cyuixa.
2. K MOKpBIM OTHOCSITCSI IPOJTYKTHI C COJEP>KAHUEM BJIArH :
1. He menee 40%.
2. Ot 15 o 40%.
3. Ot 5 o 15%.
4. He menee 5%.
3. Kakas Birara HaumMeHee MPOYHO yJIEPKUBACTCS IOBEPXHOCTHIO TBEPAOTo Tema?
1. T'urpockonuueckas.
2. CBoOOIHAs TPaBUTAIIIOHHAS.
3. IIpouyHocpsizaHHasl.
4. AnresunoHHast.
4. CBoOojiHasi TpaBUTAIIMOHHAS BJara:
1. Ilepemeniaerca Mexay 4acTULIAMU TBEPJOTO MO JEHCTBUEM CHUJIIBI TAKECTH.
2. 3amonHseT MUKPOKAMMILISPHI BO BHYTPE3EpHOBBIX MOpaxX YacTHUIl U
MaKpOKaNWIIPax B MEK3EPHOBBIX IPOCTPAHCTBAX.
. Yiep:KuBaeTcs Ha IOBEPXHOCTHU YaCTHI] MOJIEKYJISIPHBIMH CHJIAMHU TBEPOE€ — )KUJIKOE.
. AzncopOupyercsi Ha TOBEPXHOCTH TBEPABIX YACTHI] U3 BO3/1yXa.
. JIpeHnpoBanue — 310 nporecc 00e3B0KUBaHUS, OCHOBAaHHBIN:
1. Ha ecrecTBeHHOM (punpTpaniuu *KUIKOCTH Yepe3 CJI0N MaTepualia noJl AecTBUEM
CHUJIBI TSYKECTH.
2. Ha ypnaneHue >KHJIKOCTH M3 MaTepualia oI ACHCTBHEM IIEHTPOOCIKHOMN CHITHI.
3. Ha ynanenue xuaKoCTH U3 MaTepuaa moJ JeicTBUEM pa3HOCTH AABICHHUNA MO
00enM CTOpOHaM MOPUCTON MEPETOPOIKH.
4. Ha ynaneHue >KuJKOCTH U3 MaTepualia Mo JeiCTBUEM pa3HOCTH JIaBICHUI
BOJISIHBIX [1aPOB Y MIOBEPXHOCTH MaTepHalia U B OKPY’KaloIleM MPOCTPAHCTBE.
6. Kakoe BiMsiHME OKa3bIBACT KPYITHOCTh YAaCTHI] 00€3B0KMBAEMOI0 MaTepuaia Ha
BBICOTY KalMIISIPHOTO ObeMa KUAKOCTH h B mtademne?
1. He oka3bIBaeT BIUSHHE.
2. Uem MeHbIIIE YACTHIIBI MaTepualia, TeM BBIIIE h.
3. UeMm KpyrHee 4yacTUILlbl, TeM BbIie h.
4. Yem MenbpUe YaCTHUIIBI, TEM HIDKE h.
7. B uem 3akirouaeTcs nporecc CrymeHus?
1.B noBebIIIeHNN KOHIICHTPAIIUH TBEPOH (pa3bl B CTYIIIEHHOM TIPOIYKTE MO CPABHEHHIO C
UCXOJHOM CYCIIEH3UEH U MOJYyYEHUH OTHOCUTEIBHO YHCTOTO CIUBA.
2.B pazaenenun TBEpIOH M KUAKOHW (a3 MyJIbITbl TOCPEICTBOM MTOPUCTON MTEPETOPOIKH.
3.B pa3neneHun KpynHbIX U MEJIKMX YacTULl B BOJAHOH cpene.
4.B nosiy4eHuH OCBETJIICHHOM BOJIbl C MUHUMAJIbHON KOHIIEHTpAaMed TBEPAbIX YaCTHII.
8. KakoBa mpuunHa GIOKYISIIIAKA TBEPABIX YaCTHII B MyJIbITe?
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3.

4.

. CuenieHre anoJsIpHBIX KOHIIOB cOOMpAaTeis, 3aKpPerjIeHHOTO Ha TIOBEPXHOCTH

YaCTHIL.
CHIKEHHE BEJIMYUHBI AJIEKTPOKMHETUYECKOTO TOTEHIMAIA TIOBEPXHOCTH.
Cxkarue nuddy3noit yactu JIIC B pe3yabTaTe 4eTro YacTHUIIBI COMKAIOTCS Ha
PAcCCTOSIHUU, KOT/1a CUJIbI IPUTSKEHUS 3HAUUTEIbHBI.

CuerieHre YacTHIL 3 CYET IEKTPUUECKUX CUJL.

9. Jlnst mOBBIIICHMSI COACPKAHMS TBEPAOTO B CTYIICHHOM MPOAYKTE HEOOXOIUMO:

1.
2.

VYBenMUUTh Maccy OTKauMBaeMOTr0 CTYIIEHHOTO MPOAYKTA.
YMEHBIIUTh MacCy OTKAYUBAEMOI'0 CTYIIEHHOTO MPOAYKTA.

3.Pa30aBuTh NCXOMHOE IIMTAHUE CBEXKEI BOIOI.
4.Y nanuTh 4acTh BOABI U3 UCXOMHOTO IIUTAHUS.

10.

NS

11.

PO

12.

OTnuuuTeNbHON 0COOEHHOCTHIO CTYIIEHUSI B TOHKOM CJIO€ SIBJISIETCS:
VBennueHrne CKOpOCTH OCAXKACHHUS TOHKUX YaCTHIL.
YBenuueHue IIoaan ocaxaeHus 0e3 n3MEeHeHUs TadapuToB anmnapaTos.
VYBenuueHnre mpou3BOIUTEIIBHOCTUA CTYCTUTEIS TT0 UCXOJHOMY MTUTAHUIO.
YBenuueHue coaep:kaHusi TBEPOTO B CTYIIEHHOM MPOJIYKTE.

Kak ocymecTsisiercs rpoiecc GUIbTPOBAaHUS B BAaKyyM-(OUIbTpax?
3a cyeT ruAPOCTaTUYECKOrO IABJICHHS CTOI0A )KUIKOCTH.
3a cyer co3maHus pa3psHKCHUS ¢ BHYTPEHHEH CTOPOHBI (PHIIBTPYEMOM ITePeTOPOIKH.
3a cyer mojayu MyibIlbl MO/ AaBICHUEM Ha PUIBTPYEMYIO MIEPErOpPOIKY.
3a cueT MPOXOXKACHUS JKUJIKOCTU YePe3 OPUCTYIO TIEPETOPOJIKY MO IEHCTBHEM
HEHTPOOEIKHOM CUITBI

Kakas Biara ynansercst U3 Marepuaia B 30He 00€3BOKHBAHUS M TIPOCYIIKH 0CAIKa

B BakyyM-(punbTpax?

1.

CBo0Oo/1Has TpaBUTAI[MOHHAS Bjara.

2.FHFpOCKOHI/I‘lCCKaﬂ Bjara.
3. Ocratku FpaBI/ITaIH/IOHHOI\/JI BJIarv, KaruJjigpHasd U 4aCTUYHO aAIrC3MOHHAasA.
4. Xumudeckas Biara.

13. KakoBo Ha3HaueHME pacnpeeNuTeNbHON TOJIOBKH B BaKyyM-(uiIbTpax?
1. JIna otBosa ¢unbTpara.
2. Jlns co3maHus BaKyyma B CEKTOpax.
3. Jlns momaym ¢xaTtoro BO3ayxa B CEKTOpa.
4. JIns mOTIEpeMEHHOT0 COSMHEHHUSI CEKTOPOB C BAKYyMHOM YCTaHOBKOW U YCTaHOBKOM
C)KaToro BO3AyXa U OJHOBPEMEHHOI'0 0TBO/IAa (GHIIbTPATA.
14. UTo Ha3BIBAETCS ar€HTOM CYIIIKHU?
1. AGCoNOTHO CyXOl BO3IYX.
2. Harperasi mOBEpXHOCTb.
3. BogasHoii map.
4. BoznymiHas cpena, BOCIpUHUMAIOIIAsi UCTIapSIONIYIO BIary.
15. OTnuuuTeNnbHOM 0COOEHHOCTHIO CYIINIIOK C «KUTISAIIMMY CIIOEM SIBIISETCS:
1. Hanuyue rnceBao0KMKEHHOTO CJI0S CYIIMMOI0 MaTepuaia.
2. IIpoxoskaeHue BCero MaTepHaia yepes CyIIIbHYI0 KaMepy C BBICOKOI CKOPOCTBIO.
3. BO3MOXHOCTB CYIIKH KPYITHOTO MaTepHara.
4. TIpoaomKUTENbHOCTh CYIIKH OY€Hb MaJa.
BapuanTNe3
1. K BJ12:KHBIM OTHOCSATCSI MPOAYKTHI € CO/IEPKAHNEM BJIATH:

1.He menee 40%.
2.0t 15 mo 40%.
3.01 5 1o 15%.
4.He 6onee 5%.
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Kaxkas Bjara Han0oJsiee Npo4HO yIep:KMBAaeTCs MOBEPXHOCTHIO TBEPAOIro Tesa?

. CB0OO/IHAs rpaBUTAL[IOHHASL.
. AAre3uoHHas.

. I'urpockonuueckas.

. IIpouHOCBsA3aHHAas.

ANre3MoHHas BJIara 1no cBoei npupoje siBjasieTcsi:
MexaHU4ecKOM.
Du3NKO-XUMHUYECKOH.
XHUMHYECKOH.
Du3NKo-MeXaHHIECKOM.

HOpﬂ)IOK HAaCbIIICHUA BJIAro# a0COJII0THO CyXoro marepuaJjia:
FnrpocxormquKa;{ - aIrC3MOHHAA— NPOYHOCBA3aHHAaA- CBO6OI[Ha$[ TpaBUTAallMOHHA.

2. CBoOo/1Has rpaBUTALIMOHHAS-IIPOYHOCBI3aHHASA-aAT€3UOHHAS-TUT POCKOITMYECKasl.
3. KanumisipHo-CThIKOBasi—BHYTPUIIPOMEKYTOUHASI—aIr€3MOHHAs-CBOOOAHAS
rpaBUTALMOHHAS.
4.Anre3noHHAas-POYHOCBI3aHHAsS-CBOOOIHAATPABUTALIMOHHASI—HYTPUIIPOMEKYTOUHAS.

5.

OO WDN PP
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B npouecce ApeHUpPOBaHUs W3 MaTepHaJIa yAAJsIeTCs:

. CBoOO1HAS TPAaBUTAI[MOHHAS.

. Kanunnsipnas Bnara.

. Anre3voHHas Biara.

. XMMUYeCcKas BJiara.

. Ot uero, rmaBHBIM 00pa3oM, 3aBUCUT BpeMs 00€3BOKHMBAHUS MTPOYKTOB 00OTaIlIeHHUS B
OyHkepax?

1.
2.
3.
4.

OT rpaHyI0MeTpPUYECKOT0 COCTaBa IPOAYKTOB.
Ot TemmnepaTypbl OKpYKaroIlel Cpe/ibl.

Ot opmsl yacTu.

OT KOHCTPYKIIMH JIPEHAKHOTO YCTPOIICTBA.

. Crymenue — 370 mporecc 00e3B0KUBAHNS, OCHOBAHHBIH

1.

2.

3.

4.

Ha ectecTBeHHOl QuibTpaiy )XUAKOCTH Yepe3 oW MaTepuasa U MOPUCTYIO
MEPETOPOJIKY IO IEUCTBUEM CHIIBI TSAKECTH.

Ha ocaxaenuu tBepaoi ¢a3bl U3 MyNbIIbl O] AEHCTBUEM CHIIBI TSDKECTH WIIN
HEHTPOOEIKHOM CHJIBL.

Ha npunyaurensHoi (1o AeiCTBUEM Pa3HOCTHU AABJIEHUHN) QUIBTPALIUH KUIKOCTH
4yepe3 MOPUCTYIO IEPETOPOJKY, HE IIPOHULIAEMYIO JUUIS TBEPABIX YACTHUIL ITYJIbIIBI.
Ha nepemernienue Binaru u3 0ojiee HarpeThIX CJIOEB B MEHEE HarpeThle.

. Kakosa IMpUYIrHA KOaryJsiiiu TBCPAbIX YaCTUIL B l'[yJ'ILHC?

1.
2.
3.

4.

CHMKeHHe MOTHOr0 NOTEHIMaa MOBEPXHOCTH.

AncopO1us peareHToB Ha MUHEPaJIbHOM MOBEPXHOCTH.

Cxatue nuddysnoit yactu J19C 1 cHHKEHUE 3JIEKTPOKUHETHYECKOTO MTOTEHIIMaja
MOBEPXHOCTH.

CHmxenue rufipopoOHOCTH MOBEPXHOCTH.

. Kak npuBoauTcs Bo BparieHue rpedkoBast pepma B CryCTUTENAX ¢ epudepuyecKium
IpUBOAOM?

1.
2.
3.
4.

DNEKTPOABUTATENIEM Uepe3 UePBAUHBINA PEIYKTOP Ha 3yOUaThIil BEHEII.
DNEeKTPOABUTATENIEM UYepe3 PEYKTOP Ha XOJ0OBOW KAaTOK, KaTAIIMICS 110 PeNbCy.
DnexTpoaBUrareneM Ha GPUKIIMOHHBIN PUBO/I.

DIIeKTPOABUTATEIIEM Yepe3 MIECTEPHIO Ha 3yOUaThIil CEKTOP.

10. KakoMy MOMEHTY COOTBETCTBYET KpUTHUYECKast TOUKa Ha KPUBOM Ipoliecca CryuieHnus?

1.
2.
3.

CBOOOJTHOMY OCXKICHHIO YaCTHII.
CTeCHEHHOMY OCaKJIEHUIO YaCTHII.
OKOHYATETLHOMY CIKATHIO OCaJIKa.



4. Tlepexoa OT CBOOOTHOTO OCAXKICHHS YACTHUIl K YIUIOTHEHHUIO OCAJIKa.
11. B mporecce ¢punbTpoBaHUs HAOIOJACTCS:
1. O6pa3zoBanue €05 OCaJKa Ha MOPUCTOU MEPETOPOJIKE.
2. OcaxJeHue TBep/bIX YaCTHIl B )KUIKOH ¢ase.
3. O06pa3zoBaHue CIIOS 0OCATKa HA CTEHKaX POTOpa.
4. OtaeneHue >KUIKOCTH OT TBEPJOro MaTepuasa npyu HENPepbIBHOM IEpeMEICHUH
MarepHaa 1o CUrTy.
12. Kakue mpoiiecchl MPOUCXOIAT B BaKyyM-(UIbTPax B 30HE 00€3BOKMBAHUS U TIPOCYIIKU
0CaKoB?
1. OgHodaszHoe ABMKEHUE KUIKOCTH.
2. OnHo(daszHoe IBUKEHUE BO3TyXaA.
3. B Havane nepuoaa — ogHodasHoe ABUKEHHE BO3lyXa, B KOHIIE IepHoa — AByX(a3zHoe
JBUKCHHE KUIKOCTH U BO3IyXa.
4. B nHavane nepuojaa — 1Byx¢a3Hoe IBHKEHHUE KUIKOCTU U BO3AyXa, B KOHIIE Mepruoia —
onHO(a3HOE TBMKEHUE BO3TyXa.
13. HaznayeHue «rUApOJIOBYIIKU» B cXxeMe (PUIbTPOBaIbHON YCTaHOBKU?
1. Jlns mpenynpeskaeHus monagaHus GuibTpara B BAKyyM-HACOC.
2. J1ns coopa dunpTpara.
3. Jyig oTKauMBaHMI BO3/yXa U BOJBI U3 TOJOCTH QUIBTPA.
4. Nlnga crexkanus GpuiabTpaTa B TUAPO3ATBOP.
14. Kakas Byiara npeumyIecTBEHHO yaJIsieTCsl U3 MaTepuaa B IIPOLEcce CYIIKU?
1. CBoOoaHas TpaBUTAIIMOHHAS.
2. KanmmuisipHasi.
3.I'urpockomnuyeckasi.
4. Xumudeckasl.
15. OTnuuuTeNnbHON 0COOEHHOCTHIO KOHTAKTHOM CYIIKH SIBISIETCS:
1. Temo mepenaeTcs OT areHTa CyIIKd MaTepruaty IpH HEMOCPEACTBEHHOM
COTPUKOCHOBEHHH.
2.Temno nepenaeTcst MaTeprairy OT ropsideii TOBEPXHOCTH IPU HETIOCPEICTBEHHOM KOHTAKTe

C MaTCpUuaJIOM.

3. Temno nepemaercst MaTepuary HHOPaKPACHBIMU JIydaMH OT AJIEKTPOIIAMITHI WITH
HarpeThIX U31y4aroluX OBEPXHOCTEN.
4. Temuio nepenaercs MaTeprainy TOKaAMU BBICOKOM 4acTOTBHI.

BapuantNe4

K 00BOIHEHHBIM OTHOCSITCSI IPOAYKTHI € COAEPKAHMEM BJIATH:
He menee 40%
Ot 15%
Ot 510 15%
He 6onee 5%

PN E

XuMu4yeckas Bjara:
B npoueccax 06e3BoK1BaHUS HE yIAIIeTCs
VY nansercs B npoueccax Cyuku
VY nansgercs B nponeccax GuiIbTPOBaHUS
VY nansercs B npouecce IpeHUpOBaHUS

PN E

Kanunasipaas Bjiara mo cBoeii npupoje siBJsieTcsi:
. Mexanmdeckoi
. XUMHUYECKOM
. OU3NKO—XUMHYICCKOM
. OU3UKO-MEeXaHUUYECKOM

W DN B



4.

Mouiekyabl Kakoi Bjaru 00J1aga0T HauboJiee CTPOroii opueHTanuen JumnoJiei

OTHOCHTECJIBHO MOBEPXHOCTHU TBEPAOTO Teaa?

1.

Anre3uonHon

2. CB00OOHOM TpaBUTAIMOHHOM

3. IIpouHOCBsI3aHHOM

4,

5. JlpenupoBanue B JMHAMUYECKUX YCIOBHUSIX MPOUCXOJIUT:

I'urpockonmyeckoi

1. B Gynkepax

2. Ha apeHa)kHBIX CKIIaJax
3. Ha rpoxotax

4. Ha xonBeiepax

. I[J'IH CHMIKCHHA BBICOTHI KalIUWJIAPHOI'O IOABEMA XXUJAKOCTHU HGO6XOI[I/IMO, YTOOKI ITIOCTENh

COoCTOsUIa!

1. U3 Menkux gacTuiy

2. VI3 KpyIHBIX 4aCTHII

3. M3 yacTui KpymHOCTBIO, PaBHOHM KPYIMTHOCTH 00€3BOKHBAEMOTO MaTepHaia
4. V3 yacTHIl HAMHOTO MeJIbue 00e3BOKMBAEMOT0 MaTepuaia

. I_[eJ'IBI-O CTYIICHUS KaK OIlicpalnuun 00€3BOKUBAHUS SABJIAETCS:

1. Tony4yeHue ciiMBa ¢ MUHUMAJIHHOW KOHIICHTPALUEH TBEPIBIX YACTHI]

2. IlomyuyeHue CrymeHHOro MpoayKTa, ¢ MAKCUMalbHO BO3MOXHOU KOHIIEHTpaIuei
TBEpIOH (ha3bl

3. Pa3znenenuie KpymHbIX U MEJIKUX YaCTHI] B BOJHOU cpefe

4. TlonyuyeHue MPOAYyKTa C MUHUMAJIbHBIM COJICPYKAHUEM BIIar.

. Kakue nusmenenus crymaeMofI ITYJIbIIBI SABJIAFOTCA O6IJ.[I/IMI/I AJIL KOoaryJrsinuu 1

baoxynauun?

1. TloBbllIeHHE arperaTuBHOM yCTOHUMBOCTH

2. TloBeImeHne 3apsijia MOBEPXHOCTH YaCTHUI]

3. CHmwxenue rupodhoOHOCTH MOBEPXHOCTU YACTHUIL
4. CHM)XEHUE arperaTUBHOM yCTOMYMBOCTH

. Kak OCYHICCTBIIAICTCS OTBO IICCKOB U3 CFyCTHTCJ’ICﬁ 0OJIBIIIOrO ,Z[I/IaMeTpa?

1. JIlnadparMoBBIMEH HaCOCaMH, OTKAYHBAIOIIMMHU MIECKU U3 Pa3rPy309HON BOPOHKHU
2. TleckoBBIMU HACOCAMU, TIOJICOETUHEHHBIMU K Pa3rpy30UYHO BOPOHKE

3. Tlecku crryckaroTcs B 3ymId, a 13 3yMiipa OTKAUMBAFOTCS IIECKOBBIMU HACOCAMHU
4. CudoHamu 3a cueT U30BITOYHOTO JaBICHUS HAa BXOJE B CU(OH

10. Kaxoe BimsiHUE OKa3bIBACT COJEPKAHNE TBEPAOTO B HCXOJHON CYCIIEH3HH Ha MPOIECC

cryuieHus’?

1. Tlpv NOBBIICHUH COACPIKAHUS TBEPIOTO YBEITUIHBACTCS MMPOU3BOIUTEIIBHOCTHIO TIO
CTYIIEHHOMY MPOIYKTY

2. Ilpu MOHKEHUH COJIEP)KAHUS TBEPIOTO YMEHBIIIACTCS CKOPOCTh OCAXICHUS YaCTHII, U
TBepaas (a3a BHIHOCUTCS B CIIHUB

3. Tlpu MOBBIIIEHUH COJIEPIKAHUS TBEPIOTO YBEIIHUNBACTCS CKOPOCTh OCAXKICHHUS TBEP.IBIX
YacTull, ¥ TBepas (a3za BEBIHOCUTCS B CITUB

4. He oxa3pIBaeT BIUSIHUSI

11. Kak ocymectsisiercs nporecc GuiIbTpoBaHus B pecc- puiabTpax?

1. 3a cuer mpoXOoXKAEHUS KUAKOCTU Yepe3 MOPUCTYIO MEPETOPOJKY MO IeHCTBUEM
HEHTPOOEIKHOM CHITBI

2. 3a cueT OTKauMBaHU BO3yXa C BHYTPEHHEH CTOPOHBI (DUIIbTpammeii meperopoIku

3. 3a cueT U30bITOYHOTO JaBJICHUS 110/1aBA€MOM ITYJIbITBI

4. 3a c4eT ruapoCTaTUYECKOTo JaBIeHUs CTOI0a GUIBTPYEMON KUIKOCTH

12. Kakas Bnara ynanseTcst U3 MaTepuaa B 30He Habopa ocajika B BaKyyM-(QuibTpax?

1. CBoOogHas TpaBUTAIIMIOHHAS BJIara
2. AAre3uMoHHas Bjara
3. T'urpockornuueckasi Biara



4. KanumisipHas Biara
13. Ha3nauenwue pecuBepa B cxeMe (GUIBTPOBATHHOM yCTaHOBKE?
1. Jlns otkauku puimbTpara
2. Jlns co3naHus BaKkyyma B CUCTEME
3. Jlns pa3aeneHust BOAO-BO3IYIIHON cMeCH Ha (QMIIBTPAT U BO3IYX M MOJACPIKaHUS
MIOCTOSIHHOTO Pa3peKeHUs B CUCTEME
4. JInst OTAYBKHM OCaJIKa C TIOBEPXHOCTH (PHIBTPOTKAHU
14. Tlpu kakoM yCIIOBHH MOCTYIaeT PaBHOBECHOE BJIAarocoiep kKaHue MaTepuasa rnpu cymke?
1. PB.n=PM
2. Pu.<Py, W>W,
3. Pyu<Py, Wo<W<W,
4. Py >PW<W,
15. Yro Ha3pIBaeTCS HANPSHKEHHOCTHIO OapabaHa 1o ucrapsieMoi Biare?
1. Macca ncrmapsiemoit Biaru ¢l M” OBEPXHOCTH CYIIHMOTO MATEpHANa B CIHHHILY
BpPEMEHHU
2. V6bUIb HCTApsIeMOit BIark ¢ 1 M” MOBEPXHOCTH CYIIMIBHOTO MATEpHANa B CIHHHILY
BpPEMEHHU
Macca Biaru, ucnapsiemoi ¢ 1 M CyLIMJIbHOTO OapabaHa B €JMHUILY BPEMEHU
Macca BoasiHOTO Mapa npuxosiascsa Ha 1 Kr abCONMI0THO CyXOro Bo3Iyxa

Hw

Homawnue 3a0auu

K Tteme «Iloka3aTenn Bjarocoaep:Kanus»

1.

10.

[TpurotoBuTh 1 11 MyNbNBI IPU CONEPKAHUN TBEPAOTO B mynbie 60% U MIOTHOCTH TBEPAOH
¢a3zer 3000 kr/m°, Paccumrars Maccy HaBeCKH, 00beM BOJbl U MJIOTHOCTH MOJy4E€HHON
MYJBIIBIL.

B cycniensuu conepxutcst 36% tBepaoro. [lnotHocTs TBepaoH (a3wl cocTaBmsiet 4,3 r/em®.
OnpenenuTts NIOTHOCTH TAKOM IYJbIIBI, Maccy 12 M MyJIbIIbI, MACCY HABECKH, 00BEM BOJIBI.
Jnst nabopaToOpHBIX UCIIBITAHUNA HEOOXOJUMO MTPUTOTOBUTH 15 M CYCIIEH3UHU IIPU
conepkanuu TBepaoi (asel B Helt 20%. [lnoTHOCTS TBEpa0it hazsr 2200 kr/m>. Paccunrars
Maccy HaBeCKH, 00bEM BOJIbI JUIsl IPUTOTOBIIEHHUS CYCIIEH3HH, €€ TNIOTHOCTh. PaccunTars
Maccy 2 J1 TAaKOW CyCIIEH3UH.

B cycniensuu conepxutcs 35% tBepaoro. [lnotHocTs TBepaoH dassr 3,8 1/M°. Paccuntars
IUIOTHOCTB CYCIIEH3UH, MAacCy HaBECKH JUIsl MpurotosiieHus 330 M° TaKoi CYCIEeH3HH, 00beM
BOJIBI.

[TpuroToBUTH 2 11 MyNbIBI IPU COAEPKAHUN TBEPAOTO B Myible 45% U MIOTHOCTH TBEPAOH
dazsr 4200 Kkr/m°. PaccunTars MacCy HaBECKH, 00hEM BOJIbI ¥ TUIOTHOCTH TTOJTYICHHOU
MyJBITBI

B panuanensiii crycrurens noctymnaet 400 Mg MYJIBIIBI C COMIEpKAHUEM TBepAoro 8%.
[TnotHoCTH TBepaOH (azsl 3200 Kkr/m®, Copepxanue TBepaoro B neckax 55%. Paccuurars
00BeM cIMBa U TUIOTHOCTH NIecKoB. [loTepsiMu TBepaOro npeHeopeys.

Ha crymenue nocrynaer 500 M4 IYJIBIIBI C Pa3)KMKEHUEM paBHBIM 3. ImoTHOCTE TBEpIOM
dazsr 2800 Kkr/nm>. BBIXoz crymieHHoro mpoaykra 90%, coaep:kanue TBEpOTO B CTYIIEHHOM
npoaykre 63%. Paccuntats 06beM ciiiBa, 00EM BOJIBI, YXOMASIIEH C MMECKaMH, MIOTHOCTh
CTYIIEHHOT'O IPOAYKTa, Maccy BIa)KHBIX MECKOB.

Ha crymenue noctynaer myinsla ¢ INIOTHOCTBIO TBepAoH a3l 3800 kr/M® B kommuecTse 150
T/4 (cyxast Mmacca). Pazxmwkenne cycneHnsuu 5. PaccuntaTh 005eM BOJIBI, yAQIIEMON B CITUB;
00BEeM BOJIbI, YXOAIIEH C TECKaMH, €CJIU TNIOTHOCTh CTYIIEHHOTO npoaykTa 1900 Kr/m°.

Ha BakyyM-(uiabTp mocTynaroT NecKu CryCTUTENS ¢ coiep kanueM TBepaoro 50% , Harpyska
no TBepaomy 18 1/4. Onpenenuts 00beM BOBI, yIaIIeMOU ¢ pUIbTpaTOM, €Cliu KeK GpuibTpa
uMeeT BIIaxHOCTh 12%, a moTepu TBEpAOro ¢ PuiIbTpaToM cocTaBisioT 1,5%.

Ha npecc-¢unbTp nocrynaer cryuieHHbIi NPOaYKT OTCTOWHHUKA C COJAEPKAHUEM TBEPAOTO
25% B kommdectBe 80 M°/4. IIIOTHOCTD TBepAoH ¢azbl paBHa 2600 kr/M°. Paccuntars 0GbeM



¢mibTpara 1 00BeM BOJIBI B KEKe, €cli Kek coaepkut 18% snaru. [lotepsimu TBepaoro ¢
buapTpaTOM NMpEeHEOpEUb.

11. Ha duasTpoBanme moctymaer 250 M>/4 CyCIeH3HH ¢ COEPIKAHHEM TBEPAOTo 58%.

[TnotHOCTh TBEepO# dazbr 4000 kr/m°. Paccuntars MaTepHaIbHBIA OajgaHC MpoIecca, €Cliu
BiakHOCTH Keka 10%. [Torepsmu TBepaoro ¢ punbrparom nperedpeds. OnpeaeauTsb
HEOOXOMMYIO TUIOIaaAb GUIbTpOBaHMs, eciu =200 Kr/M? 4.

K teme «Pacuer crycruresein»

1.

Ha crymienue nocrymnaer 150 M4 IyJIBIIBI C cosiepxanueM TBepaoro 8%. [lmotHocTh
TBepaoi ¢aser 3000 Kkr/m°. Paccunrars JAAMETP CTYCTUTENIA, €CIIU YAEIbHAs TUIOIIA b
crymenus 14,4 M2-u/T,

Onpenenuth HEOOXOIUMYIO TUIOIIAL CTYIICHUS, €CIIU Pa3KIKEHUE UCXOIHOU MyIbIibl 13, a
pazKIKEeHHE CTYILIEHHOTo MpoykTa 2. CKOpoCTh ocakaeHus yacTull TBepaoro 0,5 cm/MuH, a
POM3BOIUTENFHOCTh CTYCTHTENS 110 TBepaomy 100 1/4.

Ha crymenue noctynaer 240 M/ IyJIbIbI ¢ conepxanueM tBepaoro 10%. [1norHocts
TBepaoH ¢a3bl 3,2 r/em®. Paccuntats HEOOXOAUMYIO TUIOLIAAb CTYIICHHUS, €CIIU YAeTbHAs
iomaas crymenus 0,28 MZ'CYT/T.

Paccunrarh ruipaBiInuecKyro KPyIMHOCTh 3€PEH B3BECH B YCIIOBUSAX CBOOOHOTO OCAXKICHUS,
€CJIM YKBUBAJICHTHBIN JUaMETp 4acTull 35 MKM, a INIOTHOCTh ocaxkaaeMbix yactui] 3000 Kr/m°.
PaccunTarh pasMep OCeNarONAX 3ePeH TIOTHOCTBIO 2,8 T/CM°, eCIi HX THpaBIHYecKas
KPYIHOCTH B YCJIIOBUAX CBOOOJHOTO OcaxaeHus coctapiseT 0,5 Mmm/c.



IIpunoxenue 2

7. OueHoYHbIE CPeCTBA JI MPOBEAeHNs POMEKYTOUYHOM aTTecTAlluN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl MPOBEJACHUs MPOMEKYTOYHON aTTeCTANNM:

Crpykry
PHBIN 2JIEMEHT
KOMITETCHITHI

[Tnanupyemble pe3yabTaThl O0yYeHHS

O11eHOYHBIE Cpe€acTBa

[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 NPOLUECCaMH Ha IMTPOU3BOACTBCHHBIX
O6T>6KTEIX, B TOM YHUCJIC B YCJIIOBUAX HPGSBBIqaﬁHLIX CI/ITyaHI/Iﬁ

3HaTh

- CTPYKTYPY ¥ B3aUMOCBSI3H KOMIUIEKCOB I10
no0b14e, rnepepaboTke U 0OOTaICHUIO
IIOJIE3HBIX UCKOIAEMBIX U UX
(GyHKIIMOHATFHOE HA3HAYCHHE,

- TEXHOJIOTHH TOPHBIX U B3PBIBHBIX PabOT
TIPH SKCILTyaTallMOHHON pa3BeJiKe, JOObIue
TBEPABIX IMOJIE3HBIX HCKOMTAEMBIX,
CTPOUTENHCTBE U IKCIUTyaTallly MOI36MHBIX
00BEKTOB

[IpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB K 3K3aMEHY:

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

2. Pousb BozbI B 00OTaIIEHUH MTOJIE3HBIX HCKOMAeMBbIX.

3. Haznauenue omneparuii 00€3B0KHBaHUS TIPH 0OOTANIEHNH TTOJIE3HBIX

uckomaembix. Kiaccudukaims MeTo10B 00€3BOKHUBAHHS.
4. dakTophI, ONPEIEIAIONINE BIAr0YACPKUBAIONIYIO CITOCOOHOCTD MIPOJTYKTOB
oboramieHus.

5.  Knaccuduxanus Bu0B Biaru 1 METO/IbI €€ yIaleHUs U3 IPOJYKTOB 000TallleHusl.

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

7. CryuieHue: CyIHOCTb Ipoliecca; 00J1IacTH MPUMEHEHHUSL.

8.  KwuHermka mporecca crymeHusl.

9.  Pacuer crycruteneii.

10. ®dakTophl, BAHUSIONINE HA TIPOIIECC CTYIICHHUS.

11. TIlpoueccsl, MpoTEKaIOLIME B OCAXatoIIencs mynbie. [[pumeHenne KoaryyisHToB
U (QIIOKYJISTHTOB TP CTYIICHUH, MEXaHU3MBI HX JICHCTBHSI.

12.  Meronuka 3KCIIEpUMEHTAILHOTO N3yUeHHsI Ipolecca crymenus. Kuneruka
crymenus. Kpussie crymeHus.

13. OOmme cBeneHus O CTYIIEHUH XBOCTOB.

14. TlacToBO€ CTyIIEHHE XBOCTOB.




Crpykry
PHBIHI 3JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBbIE CpesicTBa

KOMIIETEHINH
15. ®unpTpoBaHHE XBOCTOB.
16. Peanu3oBaHHBIC IPOEKTHI CKJIAIMPOBAHMUS CTYIIEHHBIX XBOCTOB
17. ®unprpoBanue. CynHOCTh Mpoliecca; Kiaccudukanus crmocoooB GuiIbTpOBaHNUS,
(axTopsl, BIUSIONINE Ha MpOoIece GUIBTPOBAHHE.
18. OcHoBHOE ypaBHEHUE (UIBTPOBAHUS JJI1 HECKUMAEMBIX OCa/IKOB.
19. Kwuneruka npornecca QUIbTPOBAHHUSA.
20. ®axTOpbl, OKA3bIBAIOIME OCHOBHOE BIMSHUE Ha Ipoliecc GUIbTPOBAHMS.
21. Meroauka SKCIIEPUMEHTAIBHOTO H3yUCHUsI KWHETHKH (DUIBTPOBAHUSI.
22. Meroauka 3KCIEpUMEHTAIBHOIO ONPEAeICHUs] KOHCTAHT (UIIbTPOBAHMUSL.
23. Tunsl GUIBTPOBAIBHBIX IEPETOPOJIOK U TPEOOBAHMS K HUM.
24. Cxembl pUIBTPOBATIBHBIX YCTAHOBOK. JJOCTOMHCTBA M HEAOCTATKU CXEM, IIPAKTHKA
WX PUMEHECHHSI Ha 000TaTUTENIBHBIX (DaOpHKax.
25. Cymka: CyIHOCTb NpoLecca, IPUHIMINANIbHAS CXeMa CYIIMIbHOW YCTaHOBKH.
26. IIpormecchl BmarooOMeHa npu CyIIKe, BUABI BIATy pu cymike. HanpsokeHHOCTh
OapabaHa 1o ncnapsieMoi Biare.
27. Kpussie cymku. CKOPOCTh CYIIKH.
28. TexHOJIOTHYECKHE CXeMbl 00€3BOKHBAHMUS.
29. KowmnonoBka 060pynoBaHusi 00€3BOKHBAIOIINX YCTAHOBOK.
Ymerb - OCYILECTBJIATh TEXHUUECKOE PYKOBOACTBO | Ilepeuens mem 011 no020moseku K cemunapckomy 3zanamuito « Texuonozuueckue
TOPHBIMH W B3PBIBHBIMHU paboTaMu TIpu CXeMbl 00€380HCUBAHUI):
9KCIUTyaTallMOHHON pa3BeJike, 100bIue 1.  Cxemsbl 00€3BOKHMBaHHUS MPOYKTOB OOOTAIIEHHs] HA MATHUTOOOOTaTUTEIbHBIX
TBEPJIBIX TTOJIE3HBIX UCKOMTAEMBIX, ¢dabpukax.
CTPOUTENIbCTBE U HKCIUTyaTAI[H MTOJI3EMHBIX 2. Cxembl 00€3BOKMBAHMS TPOAYKTOB 00OTaIIEHUsI Ha TPAaBUTALIMOHHBIX (adpHkax
00BEKTOB, 3. Cxewmbl 00€3BOKMBaHUS MTPOAYKTOB 0OOTaNIeHNs Ha (proTarimoHHBIX Gadprukax
- YIIPaBJIATH MPOLIECCaMH Ha 4.  KommnoHoBKa 000pyA0BaHUS 00E€3BOKUBAIOIINX YCTAaHOBOK.
MIPOU3BOJICTBEHHBIX 00BEKTAX TI0 5. CrymuieHne U CKJIaIMPOBaHUE CTYIIEHHBIX XBOCTOB.
nepepaboTKe NOJIE3HBIX HCKOMAEMBbIX
Brnanets - HaBBIKAMU HETOCPECTBEHHOTO [IpakTHyeckoe 3a1aHue K 9K3aMEHAIMOHHOMY OHIIETY:

yIpaBieHUs MPOLECCaMU FOPHBIX paboT Ha
IIPON3BOJICTBEHHBIX 00BEKTAX;

1.  Ha ueHTpugyrupoBaHHe MOCTyIACT Myibia 06bemMoM 500 M°/4 ¢ coepKaHHeM B
Heit TBepaoro 10%. [TnotHoCcTh TBepaoH dazer 3900 Kr/nC. Omnpenenutb 00bEM CITUBA U




Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBbIE CpesicTBa

- OCHOBHBIMU IIPUHITUIIAMHU TEXHOJIOTUH
IKCILTYyaTaIMOHHOHN pa3BelIKH, JOOBIUH,
nepepabOTKH TBEPJIBIX MOJIE3HBIX
HCKOIIAeMBIX, CTPOUTENBCTBA U SKCIUTYaTaIllu1
IMOJI3€MHEIX O0BEKTOB

00beM BOJIBI, YXOJISIIEH C 0CaIKOM, €CJIU coJiepkanHue TBepaoro B Hem 60%. [Torepsamu
TBEPJIOTO CO CIIMBOM NPEHEOPEYb.

2.  Ha BakyyMmM-QuibTp HOCTyMaeT CrylIeHHbINH IPOAYKT CTYCTHTENS C COAepKAaHUEM
tBepaoro 45%. Harpyska no tBepaomy 24 1/4. [InotHOCTh TBepaOH ¢assr 3,2 r/em’.
Onpenenutb 00beM (pUIbTpaTa U 00bEM BOJBI, YXOJSIICH ¢ KEKOM, €CITU KeK UMeeT
BIaxHOCTh 15%. [ToTepu TBepa0ro ¢ GuiabTpaToM cocTaBistoT 2%.

3.  Ha ¢unpTpoBaHue mocTynaroT Necku cryctutens oobemom 320 M/ ¢
conepkanueM TBeporo 45%. [lmotaocTs TBepaoii (azer 3800 kr/M°. Paccunrars 06beM
BOJIbI, YAQIIIEMOM ¢ (QUIBTPATOM, €CIIHM KEK UMEeT BlaxHOCTh 13%, a moTepu TBEPAOTO C
PUITBTPAaTOM COCTABISIOT 2%. PaccunTaTh KOHIEHTPAIMIO TBEPIOTO B (BHIETPATE B I/1IM .

4. B mynene coaepxkutcs 14% tBepnoro. [InmoTHoCTh TBepa0ii (ha3sl 5000kr/m°.
Onpenenuts MNIOTHOCTh TaKOM MyibIbl, Maccy 300 aM° TaKoii IIyJIBIIBI, MACCy B HEHN
TBEPAOTO (B TOHHAX) U 00BEM BOJBIL.

5.  Ha crymenue nocrymaer neHHbli MpoaykT dioTaruu B oobeme 800 M ¢
IUIOTHOCTBIO TBep1oi (hazbr 3800 kr/™ u ¢ conepxanueM TBepaoro 30%. Onpenenuts
00bEM BOJIBI, YAATIIEMON CO CIIMBOM, €CJTH COJIEpP KaHKe TBEPOTO B Iieckax 65%, a BBIXOT
neckoB cocTtanisgeT 95%. PaccunTtaTh MIOTHOCTH CIYIIEHHOTO MPOAYKTA.

6. HeoOxommMo mpUTOTOBHTH 2 TUTpa MYJIBITHI C COIEPIKaHUEM B Hell TBepaoro 45%.
[TnotHOCTH TBEpIO¥ (hazbl 4200 kr/m°, Paccumtars Maccy HaBeCKH, 00beM BOJIbI U
TUIOTHOCTH MTPUTOTOBIIEHHOHN CYCIICH3HH.

7. B crycrurens nocrymaert myiela B kojauuectse 650 M4 ¢ cojiep>KaHuEM B HEl
tBepaoro 205. InotHocTh TBEpAOH (a3l 2900 Kr/M°. Paccuutath 06beM BOJEI,
yJaIs€eMOM B CIIMB, €CIIM IJIOTHOCTh CTYHIEHHOTO MpoaykTa 1650 K/, [Torepsimu
TBEP/IOT0 CO CIMBOM IpeHeOpeub. PaccunTaTh coaep:kaHue TBEPIOro B CIYIICHHOM
IIPOJYKTE.

8. B mymsne cogepxutcs 30% tBepaoro. [TnoTHOCTh TBepaOH (a3bl 4 r/em’.
OnpenenuTs MIOTHOCTH MYJIbIIBI, Maccy 240 M° TaKoit MyJIBIIBI, MACCy B HEW TBEPJOro (B
TOHHax) U 00bEM BOJBI.




Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBbIE CpesicTBa

I1K-19

I'oTOBHOCTB K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PEHICHUH 110 SKCIUTyaTallMOHHON pa3BeiKe, 100b1ue, nepepaboTke TBEPIbIX MOJIE3HbBIX
VICKOIIAEMBIX, CTPOUTEIBCTBY U HKCIUTYaTAlMH M1OI3€MHBIX 00BEKTOB

3HaTh

- - COBPEMEHHBIE MPOIECCH 00C3BOKUBAHHS
1 00eCIbITMBAHUSI MUHEPATBHBIX ITPOTYKTOB
oborarieHus,

- IPOLIECCHI MBUICYJIABIUBAHUS Ha
oboraTuTeNbHBIX (adbpuKax;

- IPOLIECCHI THAPABIMIECKOTO
TPAHCIIOPTHPOBAHUS M CKJIAIUPOBAHMSI
OTXOJ0B 00OTaIlCHH,

- TIPOLIECCHI TPOU3BOJICTBEHHOTO
o0cCiTyKMBaHUs 000TaTUTENbHBIX (hadpUK
(BoocHa0keHHE, BO3yXOCHA0KEHHE)

HpI/IMepHHﬁ MEPCUCHb TCOPCTHUUYCCKUX BOIIPOCOB K 3K3aMCHY:

1.  VYcrpoiicTBo, mpUHIMI pabOTh APEHAKHBIX CKJIAJ0B; 00JIACTH UX TPUMEHEHUSI.

2. YcTpoiicTBO, MPUHIUN paObOThl 00€3BOKUBAIOIINX OYHKEPOB; 00JIACTH HX
MIPUMCHCHHS.

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

4 O06e3B0KMBaHKE HAa TPOXOTAaX U CUTAX.

5.  O06e3BokMBaHKE B MEXaHUYECKUX KJIaCCU(DUKATOPAX.

6 WuaTencudukays mporecca IpeHUPOBaHUS.

7 Knaccudukanus anmapaToB A7 CTYIIEHUS U OCBETICHUS MYJbII.

8.  KoHCTpyKIHs ¥ MPUHIKI PabOTHI PaIHaTBHOTO CTYCTHTENS C IepUePHISCKIM
npuBoIOM. JIOCTOMHCTBA U HEAOCTATKU CTYCTUTENS; 001acTh MPUMEHEHUS.

9.  KoHCTpyKIHS ¥ MPUHIIHIT JEHCTBUS PATUAIBHOTO CTYCTUTENS ¢ IIEHTPATBHBIM

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

10. Koncrpykmus wu npunaimn padotsr cryctutenss SUPAFLO. @akTopsl, BIustonme
Ha paboTy CrycTUTENeH.

11. IIpakrtuka npumenenus cryctuteneii SUPAFLO Ha oGoraTtutenbHbIX (pabprkax.

12. CoBepiieHCTBOBaHUE KOHCTPYKIIMIA anmapaToB AJIs CTYLICHUS MYJIbII.

13. Crymenue B TOHKOM citoe. KOHCTpYKITUS ¥ IPUHITUI JEHCTBUS TOHKOCIOWHOTO
oTcTOWHUKA. JIoCTOMHCTBA U HENOCTATKHU; 00JIACTh MPUMEHEHHS.

14. Kiaccudukanust KOHCTPYKUUN (GUITBTPOB.

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

16. KoHcTpykuus v mpUHIUI paboThl JUCKOBOTO BakyyM-(puiabTpa, 061acth
npuMeHeHus. KoHCTpyKTUBHBIE 0COOEHHOCTH IUCKOBOTO BakyyM-(unbsTpa «Mactepy.

17.  Koncrpykius u npuniun padotsl BakyyM-¢puinstpa CERAMEC. JlocTonHcTBa 1




Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBbIE CpesicTBa

HeJoCTaTKu GUIIbTpa, 00JIaCTh MPUMEHEHUSI.

18. Koucrpykius u npuHun paboTsl 6apadaHHOTO BaKyyM-(UIbTpa ¢ BHEITHEH
GuUIBTpYyIOIIEH MOBEpXHOCThIO. OCOOCHHOCTH KOHCTPYKIIMU OapabaHHOTO
BaKyyM-(HIbTPa CO CXOAALINM MOJOTHOM. JOCTOMHCTBA M HEAOCTATKH (DUIIBTPOB;
00JacT UX MPUMEHEHHSL.

19. KoncTpykuus u npuHIUI paboThl 0apabaHHOTO BaKyyM-(HIBTpa ¢ BHYTPEHHEH
bunbTpyoIIel MOBepXHOCTHI0. JIOCTOMHCTBA U HEIOCTATKH (PHIIbTPA; 00JIaCTh
NPUMEHECHUS.

20. KoHCcTpyKIMs ¥ NPUHIMI paObOThI JEHTOYHOTO BaKyyM-QuiibTpa. JlocTonHcTBa U
HEeJ0CTaTKU; 00JacTh IPUMEHEHHUS.

21. Knaccudukanus ¢puiabTp - mpeccoB. [IpuHimum paboTel GuabTp-mpecca.
JloCcTOMHCTBA U HENOCTATKU (PHIBTP-TIPECCOB, O0JIACTH WX MIPHUMEHEHHS.

22. KoHCTpyKuus U IPUHLIKI pabOThl BEpTUKAIBHOTO PUIbTp-Tipecca. JlocronncTBa u
HEJOCTATKU (PUIBTP-TIPECCOB, 00JACTH UX MPUMEHEHHUS.

23. YcTpoiicTBO 1 paboTa CyIIMIOK C KUITSIIUM ciaoeM. JIOCTOMHCTBA U HeJIOCTaTKU;
00J1aCTh IPUMEHEHMUSI.

YMmern

- YMeTh pa3pabaTbIBaTh MPOCKTHBIC
WHHOBAIIMOHHBIC PEIICHUS 0 IepepadoTKe
TBEPABIX MOJE3HBIX HCKOMAEMBbIX, BKIIOUYAs
BCIIOMOTATEIILHBIC ITPOIIECCHI U TIPOIECCHI
MIPOU3BOJICTBEHHOTO 00CTYKUBAHUS:
BBIOMpATh M PACCUNTHIBATH TEXHOJIOTHICCKHE
CXEMBI 00€3BOKMBAHHUS, 00ECILUTMBAHUS
MUHEPATBHBIX IPOAYKTOB, BLICYIaBINBAHUS
Ha 000raTuTeNbHBIX (pabpuKax, CXeMsbl
BOJOCHAOKEHUS Ha 000TraTUTEILHBIX
(habpukax, cxeMbl THAPABIUIECKOTO
TPAHCIIOPTHPOBAHKS XBOCTOB 00OTAIICHUS H
rapaMeTpbl XBOCTOXPAHMIIUII]

Ilepeuens mem 0na nodzomosku Kk cemunapckomy 3anamuio «Obecnviiueanue u
nbl1eY1a6UCAHIE HA 0002AMUMENIbHBIX PadpUKAXH:
KoHcTpykiuu obecnbliinBarenei.
Ob6ecnbuiBaHie acOECTOBBIX KOHIIEHTPATOB KaK METO/I MOBBILIEHHUS UX Ka4eCTBa.
KoHCTpyKIIMU IMKIIOHOB M OaTapelHbIX [IMKJIOHOB JIJIs MbUICYJIaBINBaHUSL.
KoHCTpyKIIMK MOKpBIX MbUICYTOBUTENEH
bapOoTtaxxHble ¥ IEHHbIE MBUICYTOBUTEIH.
KoHncTpykiuu TkaHeBbIX GUIBTPOB AJIS MbLICYIaBIUBAHMS.
KoHCTpyKIIMU 3€pHUCTBIX U KOMOMHUPOBAHHBIX (PUIIBTPOB.
KoHncTpykuuu 35ekTpopuiibTpos.
CxeMmpbl bUIeyIaBIMBaHUS Ha 000TaTUTENbHBIX (abpHKax.
0. bBoprba c mpuTbIO0 HAa 000TaTUTENBHBIX (DadpHKax.

HOOo~NoGOr~WONE
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Brnaners - BJAJIeTh HaBbIKaMM pa3pabOTKu [IpakTHyeckoe 3a1aHue K SK3aMEHAMOHHOMY OMIIeTY:
IIPOCKTHBIX NHHOBALIMOHHBIX PELIEHUH 110 1. OmpenenuTh HEOOXOAUMYIO TUTOMAAb s crymeHus 800 M4 ITYJIBIIBI C
nepepaboTKe TBEPIbIX MOJIE3HBIX pazxmwkenueMm R=10. [TmoTHOCTH TBEp10it dazer 3100 kr/M>. VenbHas
HCKOIIAEMBbIX, BKJIFOYasl BCIIOMOTaTeNIbHbIE IIPOM3BOUTEIBHOCTE 110 TBEpIOMY 0,25 T/M2-CyT.
IPOLIECCHI U MPOLIECCH IPOU3BOJICTBEHHOTO 2.PaccunTarh pazMep MaKCUMaJIbHBIX 3€pEH B3BECH, YXOJAIINUX B CJIMB OTCTOMHUKA,
00CITy)KUBaHHS; eCIIH MX THAPaBIHdecKas KpymHOcTh 1,1 MM/c, a IITOTHOCTB 3 r/em”.
OCHOBHBIMH METOJIMKAMU 3. OnpenenuTts NPOLEHT TBEPAOIO B pa3rpy3Ke CryCTUTENs, €CIH IUIOTHOCTh [IECKOB
JKCIIEPUMEHTAIIBHOIO ONPEIEICHUS 1600 kr/cM®, a IIIOTHOCTB TBepaoi ¢azsl 4300 Kr/mC.
Pa3IMYHBIX TAPaMETPOB MIPOLIECCOB 4. Onpenenutb He0OX0AUMYIO Monaas A cryuerus 1000 m3/4 myabsl npu
00€3BOKMBAHMS, TTBIICYIIABIIMBAHHUSA, AK:T=9:1. [InoTHOCTH TBepO¥ (azbl 2,9 T/M3. Y aenpHast Harpy3ka o tBepaomy 0,4 /M2
BOJIOCHA0)KEHUS, TH/IPABINYECKOTO .
TpPaHCIOPTa, HaBbIKaMU 00pabOTKU 5. PaccunTarh THApaBIMYECcKyt0 KPYITHOCTh 3€PEH B3BECH B YCIIOBHIX CBOOOTHOTO
MOJTyYEHHBIX SKCIIEPUMEHTANIBHBIX JAHHBIX | OCAXJIEHHs B BOJIE, €CIIM SKBUBAJICHTHBIN AMaMeTp ocaxaatomuxcs yactur 10 Mxm, a
- OCHOBHBIMHU METOJIMKaMU Pa3paboTKu [LIOTHOCTb 4acTHI 3,4 r/em’.
MIPOEKTHBIX PELICHUH OTACTICHUN 6. Paccuntare KpymHOCTh MAaKCUMAJIbHBIX YACTHII, YXOSIIUX B CIIUB OTCTOMHUKA, €CIIN
00e3BOKMBAHUSA HA 000raTUTEIBHBIX WX TUJIpaBINYecKas KpymHocTh 0,8 MM/cC, a TUIOTHOCTh OCAXKIAIOIINXCS YacTHIl 3,5 /™,
¢dabpukax 1.  He uentpudyruponanue nocrynaer 360 M4 IIYJIBIIBI C COZIEPIKaHNEM TBEPIOTO
18%. IloTHOCTH TBEPIOH (assl 4,1 r/em®. OnpenenTs 06beM BOIbI, yXOSIIEH CO
CJIMBOM, €CJIU COJIepKaHue TBEpAOoro B neckax 55%. Ilorepsamu 1Bepaoro co cnuBom
npeHeOpeub. PaccunTtaTh MIOTHOCTH KeKa.
2. HeoGXO0MMMO MPHTOTOBHTE CYCIICH3HIO 0GBEMOM 3 JIM° C CONEpIKAHMEM B Heil
TBepaoro 25%. [InmotHOCTH TBEep0#t hazer 3800 Kr/M°. PaccunTars IIOTHOCTD TAKOM
CYCIEH3UH, MAacCy HABECKH, 00BEM BOJIBI.
I1CK-6.3

CnocoOHOCTH BBIOUpPATh U paCCUUTHIBATH OCHOBHBIE TEXHOJOTHYECKHE MTapaMeTpbl 3PPEKTUBHOTO U IKOJIOTHYECKH 0€30I1acCHOr0 POU3BOJICTBA paboOT MO
nepepadoTke U 0O0TaIeHUI0O MUHEPAILHOTO ChIPhSl HA OCHOBE 3HAHUI NMPUHIUIIOB TPOEKTUPOBAHUS TEXHOJIOTHYECKUX CXEM 000TaTUTEIbHOTO
IIPOU3BOJICTBA U BEIOOpA OCHOBHOI'O ¥ BCLIOMOTraTeJIbHOI0 00OraTUTEIHOI0 000py10BAHNUS

3HaTh

- OCHOBHBIC TCXHOJIOTHYCCKHE IMapaMETPhbI

3((HEKTHBHOTO U IKOJIOTUIECKU 0€3011aCHOTO

[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOIIPOCOB K 3K3AMEHY:
1.  Yro Ha3pIBaeTCs NPOMBIIIIEHHON IBLIBIO?
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MIPOU3BOJICTBA pabOT 1O nepepadboTke u
00OTaIneHNI0 MUHEPATBHOTO CHIPBS;

- IPUHIIUIIBI ICWCTBUS, YCTPOMCTBO U
TEXHUYECKHUE XapaKTEPUCTUKH alIapaToB JJis
00e3BOKUBAHUSI MUHEPATbHBIX MPOIYKTOB,
NbUICYJIABJIMBAHUS U JUJIS IPOLIECCOB
MIPOU3BOJICTBEHHOTO 00CITY>KUBaHUS

Ot kakux (paKTOPOB 3aBUCUT IOSIBIIEHHUE BTN B pabouux noMemieHusx Gpadpuk?
HazoBure ucrounuku odpazoBanus neuti Ha OD.
JlaliTe XapaKTEpUCTUKY MEPBUYHON U BTOPUYHOM TBUIH.
HazoBuTe ciocoObl nbuiey1aBIMBaHuUs U 1aliTe UX KPATKYIO XapaKTEPUCTHUKY.
UYro Takoe KIIJ[ nbuieynoBurens?
C KaKo# 1eJIbI0 MPUMEHSETCS] 00SCTIBITMBAHUE PY Bl U TPOYKTOB 00OTaIeHUS?
Kakue metospl obecnblIMBaHus IPUMEHSIOTCS Ha (padpukax?
Cxema ¥ npuHIUN paboThl HEHTPOOEIKHOTO 00ECIBUIMBATEIIS.
0. B kakux anmapaTax OCyLIECTBJISIETCS yJIaBIMBaHHUE MBI 110 AEHCTBUEM CHIIBI
TsKEeCTH?

11. JlaiiTe XapaKTepUCTHKY IbLICOCATUTEIbHBIX KaMep.

12. B xakux anmapaTax OCyIIECTBISETCS yIaBIUBAaHUE MTBUTH MO JeHCTBUEM
HEHTPOOEIKHOM CHITBI?

13. Yo Takoe ¢axTop pa3aeneHus B IUKIOHE?

14. Ha3oBuTe TUIIBI IUKIOHOB.

15. UM306pa3ute KOHCTPYKTUBHBIE CXEMBbI TPOMBIIIJIEHHBIX IUKJIOHOB.

16. KoHcTpykuus u 001acTh NpUMEHEHUs1 OaTapeiHBIX LIUKIOHOB.

17. B uem cymHOCTh MOKpPOTO IbLICYIaBIUBAHUS?

18. IlepeuuncnuTe NpeuMyILeCTBa U HELOCTATKU MOKPOT'O IbUICYJIaBIMBAHUS.

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

20. Ha3naveHume cMaumBaTenel IpyU MOKPOM MbIICYIIaBIMBAHHH.

21. Tlon neficTBMEM KaKMX CHJI YJIaBIMBAIOTCS YaCTHUIIBI B MOKPBIX MBUICYIOBUTENAX?

22. (Cxema W IpUHIHI pabOThI IEHTPOOESKHBIX CKPyOOEpOB.

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

24. (Cxema W IpUHIHI PadOTHI 6apOOTAKHBIX U ICHHBIX MBUICYIaBUTEIICH.

25. CymHOCTb yJIaBJIMBaHUS MUK QHIBTPYIOIIUMH 3JIEMEHTAMH. Y KQXKUTE
MPEUMYIIECTBA U HEJOCTATKH Mpoliecca GUIbTPpOBaHUSI.

26. IlpuBenute kiaccu(UKALUIO pyKaBHBIX (PUIBTPOB.

27. TlpuBemute cxeMy pyKaBHOTO 2JI€MEHTA, MOSCHUTE MPUHIIUT JICHCTBHSI.

B OONDOTAWN
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28. TpeboBanus, npeabsaBiIsieMble K QHIIBTPOBAILHBIM TKaHAM. Buasl u
XapaKTepUCTHKA (PUIBTPOBATBHBIX TKAHEH.
29. CnocoOsl pereHepamyy TKaHeH.
30. IIpuHOMTO 3JTEKTPUIECKOI 0YMCTKH ra3oB. [IpenMymiecTBa U HEJOCTATKH METOIA.
31. OObsacHUTE PU3NYECKUE OCHOBBI METO/IA NIEKTPUIECKONH OUUCTKHU T'a30B.
32. TlpuBemute K1accu(UKAIMIO IEKTPOOUIBTPOB.
33. IlpuBenute ynpoIlieHHbIE CXeMbI TPYOUaTOro U MIACTUHYATOTO (PHIBTPOB.
OO®bsicHUTE TPUHLIUIT PAOOTHI.
34. OObsAcCHUTE BIUSHHUE HNEKTPUUECKUX CBONCTB MbUTH HA 3 (HEKTUBHOCTH PaOOTHI
ANEKTPOPUIBTPA.
35. Kakue emé dakTopsl BIUSIOT Ha 3P (HEKTUBHOCTH PaOOTHI 3JEKTPOPUIBTPOB?
36. JaiiTe XapaKTepHCTUKY PA3IMYHBIX CXEM IbUICYIaBIHBAHUS.
37. OO6nacTb MPUMEHEHHSI Pa3JINYHBIX CXEM IbUICYJIaBIUBAHUS.
38. ®axTOopbl, ONpEACTAIONINE BEIOOP CXEM IbLICYITaBINBAHHS.
39. JaiiTe XapaKTepUCTUKY BBITSDKHOM, IPUTOYHOMN U 00111€00MEHHON BEHTUIISLMH.
40. OxapakTepusyiiTe BpeIHOE BIHSHUE ITBUICH HA 3I0POBHE YETIOBEKA.
YmeTh - paccUuTHIBaTh OCHOBHBIE ITApaMETPhI 3anauu
TEXHOJIOTUU U 000TaTUTEIBHOTO 1.  HaBakyyM-QuiIbTp NOCTYNarOT NECKH CTYCTUTENS ¢ coAepkaHueM TBepaoro 50%,
000pyI0BaHUs; aHATTU3UPOBATH Harpyska 1o TBepaoMy 18 1/4. Onpeneauts 00beM BOJIBI, YAATIEMOU ¢ PUIBTPATOM, €CIIN
YCTOMYMBOCTh TEXHOJIOTMYECKOI'0 Mpoliecca U | KeK (puiIbTpa UMeeT BIaKHOCTh 12%, a moTepu TBEpIOro ¢ GUIBTPATOM COCTABIISIOT
Ka4eCTBO BBIITYCKaeMOM IPOIYKIINH; 1,5%.
- BBIOMPATh M PacCYUTHIBATH HEOOXOAUMOE
o0opynoBaHus A 00€3BOKUBAHUS 2.  Hampecc-¢punpTp moctymnaer 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 coaepkutT 18% Biaru.
MIPOU3BO/ICTBEHHOTO 00CTYKUBAHUS [TorepsiMu TBepAOro ¢ GUIBTPATOM NMPEHEOPEUb.
Brnagers - METOJIaMU pacyéTa 3anauu

Ka4eCTBEHHO-KOJIMUECTBEHHOU 1

1. Ha crymenue noctynaet 150 M /4 IYJIBIBI € cofiepskaHueM TBepaoro 8%. IlnotHocts
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BOJHO-IIIAMOBOM CXEM; TBepaoi ¢asel 3000 kr/M°. Paccuurars JIMAMETP CTYCTUTENIA, €CIIU YAeIbHasl TUIO0IA b
- METOJAaMU OOOCHOBAHUSI OCHOBHBIX cryuenus 14,4 M2-u/T,

MapaMeTpoB U METOJUKAMHU pacueTa 2. OnpenenuTbh HEOOXOIMMYIO TUIOIIAb CTYILIEHHUS, €CIIU PA3KUKEHUE UCXOTHOM

TEXHOJIOTUYECKOI0 000py10BaHuUs AJIs nyJaensl 13, a pa3kuxeHue cryiueHHoro npoaykra 2. CKopocTh OCaX1€HUs YacTULL

BCIIOMOTaTENbHBIX MPOIIECCOB tBepaoro 0,5 cM/MHH, a IPOU3BOAUTENHLHOCTD CIYCTHTENS 0 TBepaomy 100 1/4.

3. Ha crymenue nocrymaer 240 Mg MYJIBIIBI € cosiepxanueM TBepaoro 10%.
[TnotHOCTH TBEpAOH da3sl 3,2 r/em®. Paccuntats HEOOXOIUMYIO IJIOMAAb CTYIECHUS,
eCITH yJIe/bHAs IUTOab crymenus 0,28 M2 cyT/T.
I[1CK-6.4

CriocoOHOCTD pa3pabaThiBaTh M PEATM30BBIBATH IPOEKTHI IPOU3BOJICTBA IIPH MepepaboTKe MUHEPAIBHOTO U TEXHOI'€HHOT'O ChIPbsl HA OCHOBE
COBPEMEHHOM METO/I0JIOTUH ITPOEKTUPOBAHUS, PACCUUTHIBATH IPOU3BOIUTENLHOCTD U ONPEAEIIATh IapaMeTpbl 000py10BaHUsl 000raTUTENbHbBIX (haOpuK,
(GhopMHpOBATh I'eHEPaIbHBIH MJIaH U KOMIIOHOBOYHBIE peIIeH!Us] 000raTUTENbHbIX (pabpuk

3HaTh

- COBpEMEHHBIE ITPOEKTHI IO NepepadoTKe
MUHEPAITBHOTO U TEXHOTEHHOTO CHIPBS U
METOOJIOTHIO UX TPOEKTUPOBAHHUS;

- METOJMKH pacueTa MPOU3BOJAUTEIIEHOCTH
oboratutenbHON (HhaOpUKU U OTIIENIBHBIX €€
IIEXOB;

- METOAMKH ONpPECTICHHs TapaMeTPOB
000pyIOBaHUS JIJIsl BCIIOMOTaTEIbHBIX
MIPOIIECCOB HAa 00OTaTUTENBbHBIX (habpHKax

HpHMepHHfI MEPCUCHb TCOPCTHUICCKUX BOIIPOCOB K 3K3aMCHY:

1.  BopgocHaOxeHue U BOAOOTBEICHNE HA 000TaTUTENBHBIX (hadpHKax.

2. Cxembl BoJOCHA0XeHHsI 000raTUTEIbHBIX (haOpHK.

3. UYro Takoe BomonpoBo? Kakre OCHOBHBIE COOPYKEHHUS BXOJISAT B COCTaB
BojonpoBoAHOM cetn? Knaccudukanus BOJOMPOBOIOB.

4.  TlpunnunuaibHas cxema BoJOCHaOkeHUs o0oratutenbHol dadpuku. Kakumu
ObIBalOT cxeMbl BojiocHaO)eHus: OD?

5. ObopoTHOE BOoAOCHAOKEHNE 000TraTUTENIBbHBIX (habprK

6.  Hakakue HyxasI pacxonyercs Boaa Ha OD? Uto Takoe cBexas TEXHUYECKast BOJA
u obopoTHas Boia?

7.  HcroyHuku BoJOCHAOXKEHUS M BOJ03a00PHBIE COOPYKEHUS (C MPUMEPAMU).

8.  HasnaueHwue BOJOHATIOPHOW OAIIHH B CHCTEME BOJJOCHAOKCHHUS?

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

10. KombIeBsie u TYITMKOBBIE BOJOIIPOBOIHBIC CETH. JJOCTOMHCTBA M HEIOCTATKA
CXEMBI, 00JIACTH UX MPUMEHEHHS.

11.  Yro Takoe ruapaBIMYeCcKUil YKIOH?

12. Kaxkas Touka BOZONPOBOJHON CETH HA3BIBACTCS AUKTYIOMICH?
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13. Kaxkue TpyObl IpUMEHSIOTCA 1J11 BOJOIPOBOAHBIX CeTel U Kakue TpeOOBaHUs K
HUM IPEIBSABISIOT?

14.  Yrto Ha3bIBaeTCs rMAPABINYECKUM TpaHcopToM? JIOCTOMHCTBA M HEJJOCTATKH
I'HJIPaBIMYECKOT0 TPAHCIIOPTAa.

15. Yo Takoe KpUTHYECKas CKOPOCTh MOTOKA U OT YEro OHa 3aBUCUT?

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

17. HamopHbIil ruApOTPaHCHIOPT: B KAKUX CIIydasiX MPUMEHSETCS, KaKue COOPYKEHHUS
BXOJISIT B €r0 cocTaB?

18. XBocTOBOE XO03SIICTBO 00OTAaTUTEIILHBIX (haOpUK: Ha3HAYCHUE, COCTAB
COOPY’KEHHH, IKCIUTyaTarIHsl.

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

20. Kakwue coopykeHHs BXOISIT B COCTaB XBOCTOBOTO X03stiicTBa O®D, X Ha3HaYeHUE?

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

22. KoHCTpyKuHMs ¥ NPUHLHKI AEHCTBHS LIEHTPOOSKHOr0 Hacoca (YMETh
3apUCOBBIBATH).

23. I'pyHTOBBIE U ECKOBBIE HACOCHL. B ueM uX oTianuue oT HeHTPOOEeKHBIX HACOCOB,
paboTaIMMX HA YUCTOM BOjIe?

24. Kakue ucxosHble JaHHbIE HEOOXOMMBI JJIS pacueTa IMIpaBIndecKOro
TpaHcnopra?

25. Mertoauka pacyeTa THIpaBIMUECKOro TPaHCIOPTA.

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

27. Kak onpezensiercs pacueTHasi BBICOTAa BOJOHAIOPHOM OantHu?

YMerb - pa3zpalaThIBaTh U PEATU30BbIBATh MPOEKTHI | 3ajaya:

MIPOM3BO/JICTBA MO TIepepaboTKe
MUHEPAJTHLHOTO U TEXHOTCHHOTO CHIPhS Ha
OCHOBE COBPEMEHHOW METOA0JI0TUU
MIPOEKTUPOBAHUS,

Ha ¢unpsTpoBanue nocrymnaer 250 M4 CYCIIEH3MH C COAEpKaHUEM TBEPAOTro 58%.
[TnotHOCTH TBEpAOH (a3l 4000 kr/m°. Paccanrars MaTepuaibHbIN OalaHC mpoliecca,
eci BiIakHOCTh Keka 10%. [ToTepsimu TBep0T0 ¢ priibTpaToM npenedpeusb. OnpenennTh
HE0OXoauMYI0 TuIoaaAb GUIbTpoBaHus, eciu q =200 Kr/M? 4.




Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBbIE CpesicTBa

- pacCUUTHIBATh IPOU3BOIUTEIBHOCTD U
OTIPENIeNIATh TapaMeTpbl 000PYAOBAHUS JIIS
MpoLIecCOB 00€3BOKUBAHMS,
MBIJICYJIaBIIMBAHMS, BO3TyXOCHA0KEHUS,
BOJOCHA0XKEHUS, TUPABINYECKOTO
TpaHCIopTa

Bnaners

- IpUHIUIIaMU (OPMHUPOBAHUS
TCHEPAITBHOTO TUTAHA U KOMIIOHOBOYHBIMH
penIeHUsIMUA 000TaTUTENBHBIX (HaOPUK;

- OCHOBaMH COBPEMEHHBIX METOJIOB
MIPOCKTUPOBAHMUS 000TaTUTEIbHBIX hadpuK

Ilepeyens Tem pedeparosn:

1. [TpuHIMITBI TPOSKTUPOBAHUS TCHEPAITBHOTO TUIAHA.

2. CocraB u CTpyKTypa o0oraTuTensHOu padpuku.

3. [IpoeKTHO-KOMITOHOBOYHBIC PEIICHUST BCIIOMOTaTEIbHBIX I[EXOB.

[ICK-6.5 roTOBHOCTBIO IPUMEHSTH COBpEMEHHBIE MH(OpMaLU

ITPONU3BOJICTB

OHHBIC TCXHOJIOTHH, aBTOMATU3UPOBAHHBIC CUCTCMBI ITPOCKTUPOBAHUA 000raTUTENLHBIX

3HaTh

- IPUHIUMIIBI aBTOMAaTHU3allun
MIPOU3BOJICTBEHHBIX MPOIIECCOB;
- paboTy M PETyJIUPOBKY 000PYIOBAHUS.

3agauu:

1. B cycnensuu conepxurcs 35% tepaoro. [InotHocTs TBEprOit da3sr 3,8 /™°,
Paccunrtarh MIOTHOCTB CYCIIEH3UH, MAacCy HaBECKU JUIsl IpurotosiaeHus 330 M° TaKoit
CyCIIeH3HH, 00BEM BOJIBI.

2.  IlpurotoBuTs 2 J MyabIBI IPU COAEPIKAHUHU TBEPAOTO B Iyibie 45% u
IUTOTHOCTH TBEPOit (aser 4200 kr/m>. PaccunTath Maccy HaBeCKH, 0GbEM BOIEl |
IJIOTHOCTD MOJIyYE€HHOM MyJIbITbI

3. B paamanbHbIif cryctuTens nocrymaet 400 M/d Myl ¢ COIEPKAHNEM TBEPOTO
8%. IlmoTHOCTH TBEpIOH dhaswl 3200 K/, Coneprxkanue TBep0To B meckax 55%.
Paccuutath 00BbeM ClIMBa U IJIOTHOCTH NecKoB. [loTepsimu TBep0oro mpeHedpeys.

YMmern

- 3a/1aBaTh HEOOXOIUMBIE TTaPAMETPHI
TEXHOJIOTHYECKOT0 TIPOIIecca;

- paboTaTh B MPOTPaAaMMHBIX KOMILIIEKCAX
Autocad wu Kommac;

- 00pabaTkIBaTh pe3yabTaThl SKCIIEPUMEHTOB

3agauu:

1. B paguanbHslii cryctutens noctymnaet 400 M4 IIYJIBIIBI C COACPIKAHUEM TBEPAOTO
8%. IInmotHoCTh TBepAOH (a3zsl 3200 Kkr/m®, Conepxanue TBepaoro B neckax 55%.
Paccunrtars 00beM ciiuBa U INIOTHOCTH NieckoB. [loTepsmu TBeproro npenedpeyb.

2. Ha crymenue nocrynaer 500 M/ IYJIBIBI C Pa3KIKeHUeM pasHbIM 3. IlnoTHOCTH




Crpykty
PHBIHI 3JIEMEHT
KOMIIETEHIINHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBbIE CpesicTBa

Y aHaJIU30B paboThl (haOpUKH.

TBepaoH ¢azbr 2800 Kr/M°. BBIXO cryuieHHoro npoaykra 90%, congep;xanue TBEpIOTo B
crymeHHoM npoaykre 63%. Paccunrats 06beM ciauBa, 00beM BOJBI, YXOSIIEH C
MeCKaMu, MIIOTHOCTh CTYIIEHHOTO MPOIYKTa, MacCy BIAXKHBIX IECKOB.

3. Ha crymenue mocTymaer nyJiblia ¢ IIOTHOCTBIO TBepIoi dasbr 3800 kr/m® B
konnuecTBe 150 T/9 (cyxas macca). Pazxuxenue cycnensuu 5. Paccuntats 00beM BOJIBI,
yIaIsieMO B CIIMB; 00BEM BOJBI, YXOJISIIECH C MECKaMH, €CIIH TUIOTHOCTh CIYIIIEHHOTO
npoaykra 1900 K/,

Bnaners

- OCHOBHOM TEPMHMHOJIOTHEN KypCa;

- HaBbIKAMU PabOThI B IPOTrPAMMHBIX
KOMILICKCAX;

- METO/IaMU [TPOEKTUPOBAHUS 000PYAOBaHUS
JUISL BCIIOMOTaTEIbHBIX MIPOLIECCOB.

BapuaHTbl KOHTPOJILHOM padoThI Mo pa3aeny «O0e3BoKNBaAHUE MPOAYKTOB
o0oraleHus»

Bapuanrt 1

1.  Ilepeuucnurte BUIBI BIATH U YKAXKUTE MOPSAIOK HACKHIIICHUS BIaroi abcoioTHO
CyXOro Marepuara.

2.  PackpoiiTe BIHsIHHE KPYTHOCTH B (JOPMBI YaCTHUIL Ha BIArOYAEPKUBAIOIIYIO
CIOCOOHOCTH MIPOJIYKTOB 00OTAIICHHUS.

3. Onwummute mporiecc 00€3BOKMBAaHUA B OyHKepaxX. YKaKuUTe 00J1acTh MPUMEHEHUS
Ipolecca; Kakas Bliara yIajasieTcsl i3 MaTepuaia.

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

Bapuant 2

1. JlaiiTe XxapakTepucTUKY ajcopOupoBaHHOM Biaru. Ha kakue Bupl oHA
nojpasaensercs ?

2. Packpoiite BIMsHUE PU3UKO-XMMHUYECKOT'O COCTOSHUS MTOBEPXHOCTH TBEPJOTO Ha
BJIArOYEP>KUBAIOIIYIO CTOCOOHOCTH TIPOAYKTOB O0OTAIEHHUS.

3. Onumnre nporecc 00e3BOKUBAHMS HAa TPOXOTaxX. YKaKUTE 001aCTh MPUMEHEHUS
Ipoliecca; Kakas Bjiara yaajsieTcs U3 MaTepuana.

4. ITpuBeauTe KOHCTPYKLHUIO M IPUHLUI pabOThl paAuaIbHOIO CTYCTHTES C
LEHTPAJIBHBIM MPUBOJIOM. [lepeuncnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIHH.




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

[Tpomexxyrounas arrecrauusi mo aucuumuinHe «OO0e3BOKMBAaHUE MPOJYKTOB OOOTAIICHUS
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIaJICHUH, IPOBOJUTCA B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOH IUCIMIUIMHE MPOBOJIUTCS B YCTHOW (hopMe MO dK3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLUEHKY «OTJIMYHO» (5 OanioB) — o0y4aromuiicsi JeMOHCTPUPYET BBICOKHI YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuajnga, CBOOOJHO BBIIOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydarouIuiicss JEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKY, HETOUHOCTH, 3aTPYAHEHUSI [IPH aHATUTUYECKUX ONepalusiX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OLICHKY «Y/AOBJIETBOPUTEJbHO» (3 6aia) — o0Oyyaroluiicss 1eMOHCTPUPYET OPOrOBbII
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JAOMYCKAIOTCS
OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWHA, YMEHHWI, HABBIKOB, OOYYaOLIHIACS
WCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeYyI0BJIETBOPHUTEIbHO» (2 6auia) — o0yyaromuiicss JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIE OLIMOKHU, HE MOXKET
NOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs NMPOCTHIX 3a/1ay.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 0amt) — 00yJuaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHMS U OObACHEHMs UHPOpPMAllMM, HE MOXET I0Ka3aTh
MHTEJUICKTYaJIbHBIE HAaBBIKU PEIICHUS MPOCTHIX 3a/1ad.



Ipuioxkenue 3

Memoouueckue pekomenoayuu no 6bINOJIHEHUIO U 3aujume 1ad60pamopHslx padom

JlaGopatopHasi paboTa MpeICTaBIseTCS B BUIE IMOSICHUTENBHOW 3amucKu. B 3amucke mo
KXo paboTe yka3bplBaeTcs: Ha3BaHUE, 1I€JIb, MOPSJIOK BBIIOJHEHUS PAaOOTHI C PUCYHKOM
YCTaHOBKH (€CITM OH TPUBEJCH B JJA00PaTOPHOM MPAKTUKYME WM €r0 HEOOXOAMMO BBIITOJHHUTH
M0 3aJ]JaHUI0), OCHOBHBIE PE3YyJbTaThl U MX OOpabOTKa, MOJy4YeHHBbIE 3aBUCUMOCTH, BBIBOJIBI.
BbiBox cOCOTOMT W3 JBYX OCHOBHBIX 4YacTell - KOHCTaTalMsl IOJYYEHHBIX PE3yJbTaTOB U
AQHAIUTHUYECKas YacTh.

[Tpu moaroroBke pabOTHI clenyeT MOMHHUTH, YTO OHA HE JIOJDKHA BBIMOJHATHCS TOJIBKO IO
OJIHOMY UCTOYHHKY U HE JI0JDKHA ObITh Konuel KHUT uin crateil. CoOpaHHbIi 110 TeMe MaTepual
JIOJKEH OBITh CHCTEMaTH3HPOBAH U 0000IIEH.

[TosicuutenpHas 3amucKa BBIMOJHSETCS Ha JgucTax ¢opmara A4 ¢ OIHON CTOPOHBI JIUCTA.
Bo3moxHo oopmienne pabot B 0OIIMX TETpasX. 3aBUCHMOCTH B 3TOM CIIy4ae BBITOIHSIIOTCS
Ha MUJUTUMETPOBOI Oymare.

[Tpu Habope TekcTa HeOOXOAMMO TMPUAEPIKUBATHCS CIACTYIOIUX TPEOOBAHUA: TIOJSI CBEPXY H
causy 1o 20 mm, ciea — 20 mm, cripaBa — 10 mm; mpudt Arial wiun Times New Roman pasmepa
12 myHKTOB, MEKCTPOUYHBIA MHTEPBAJ — NOJTYTOPHBIHN, a03arHbIi oTcTyn 10 MM.

3amuTa paboThl OCYHIECTBIISIETCS MOCE IPOBEPKHU €€ MPEenoiaBaTesieM, MPOXOAUT BO BpeMs
7a00paTOPHBIX 3aHSATUA WM KOHCYJbTalui. 3ammra paboThl MOXET OCYIIECTBISATHCS
WHAUBUAYAILHO WM OpUTaioil, KOTOpOH BBINOJIHATIACH paboTa.

CTyneHT NOJDKeH MOATOTOBHTH MOKJIAA HAa 2 — 3 MHHYTBI M OTBETHUTh Ha BOIPOCHI
IpenoaaBarers.



