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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eooruu, MapKIneiaepcKkoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u oqoopena st peanusanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH




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

HucuuiuinHa BcenomorartenbHbple  MpoLEcchl BXOIUT B 4acTh y4eOHOro IUIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

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

I'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

I'paBUTALIMOHHBIN MeTO 0OOTaleHUs

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrate OCBOEHHMS AUCHMILIMHBI (Moxyisi) «BcmomorarenbHble NPOLIECCH»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-3 CrnocoOeH OCYIIeCTBIATh TEXHHUYECKOE PYKOBOJCTBO paboTaMH IO OOOTaIICHUIO
MOJIE3HBIX HCKOMAEMBbIX U TIOJTOTOBKE CHIPhS K OOOTallleHHI0, BHIOUpPATh TEXHOJIOTHUIO
06OFaHICHI/I5[ 1 paCcCYUTHIBATH H€O6XO)II/IMBI€ TCXHOJOT'NYECKUEC ITapaMETPhI

[1K-3.1 Omnpenensier OpraHu3allMOHHBIE M TEXHUYECKHE MEpPHI IO BBINOJIHEHHIO
IIPOU3BOJACTBEHHBIX  3aJaHUM B OTHEICHUAX  BCIIOMOTaTEIbHBIX,
[IOITOTOBUTENBHBIX M OCHOBHBIX OllE€palMii 10 nepepadoTKe ChIpbs

[1K-3.2 Kontpomupyer BeaeHue mporiecca mepepabOTKH ChIPbS, OPraHU3yeT
O0e3omacHyro  paboTy  mepcoHana  oOoraTMTeNbHbIX  (abpuKk U
JIpOOMITBHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMHu3UpyeT pekuMbl paboThl 000PYI0BaHUS, UCTIOIB3YS TEOPETUUECKHE
OCHOBBI METOJIOB 00OTallIeHHSI TIOJIE3HBIX HCKONAeMbIX




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

YUCJIC:

— KOHTaKTHas padora — 96,3 akaj. 4acoB:
—aynuropHas — 90 akaj. 4acos;

— BHeayiuTopHas — 6,3 akaJl. 4acoB;

— caMOCTOsITeNbHAs paboTa — 48 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - KypcoBas paboTa, IK3aMeH

AynutopHast s
o | xonrakTHas pabora E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
S 3 © | caMocTOATENBFHON | yCIEeBa€MOCTH U
JUCLUTUTAHBI 5 £ . | xommereHuM
@) g £ padoThI MIPOMEKYTOUHOM
nab. | mpakrT. [ 38
Tlex. Z'g aTTecTaluu
3aH. 3aH. |Q &
1. OOGe3BoXMBaHHE TNPOJYKTOB
o0orameHus
1.1 3navenue BOIBI U
- s CaMocCTOITEIBLHOE
yx u3y4yeHue yueOHoi
TEXHOJIOTHYECKHX N N
1 Hay9HOU VYcrHbli ompoc.
mporeccax oOorameHus, B
JIUTEPATYPHI. 3amura
OCYIIIECTBICHUH TIK-3.1,
Pemenue 1ab0paTOPHBIX
TpPaHCIIOPTa  MaTEpPHAJIOB, 4 4 TIK-3.2,
o JOMAIIIHUX 3a/1a4 pabor.
obecriedeHne KoM(OPTHOH TK-3.3
o TeMe IpoBepka pemeHus
cpempl IS TPYISIIMXCAL.
«Ilokazarenu JIOMAIITHUX 3a]a4
Knaccugukanus
BJIarocoIep KaHus
BCIIOMOTaTENbHBIX N
MIPOLIECCOB )
CamocTosiTenbHOe
H3yueHHEe yueOHOU
U Hay4yHOH VYerHslii onpoc.
JUTEPaTypPHL. 3ammra
MK-3.1,
1.2 Bnaroynepxuparomias 4 1 Pemenue 11a00paTOPHBIX K-3.2
CIIOCOOHOCTH MaTepHaIOB JIOMAIITHUX 33724 pabor. K 3' 3’
10 TeME [IpoBepka pemeHust '
8 «[lokazarenu JOMaIIHUX 337124
BJIATOCOJIEPKAHUS
».
CamocTosiTensHOe
M3y4YeHHe yaeOHOH .
e e N VYeTHBIl onpoc.
U Hay4yHOU ammra IK-3.1,
1.3 IpennpoBanue 4 221 1 JIUTEPATYPHI. TIK-3.2,
11a00paTOPHBIX
IMonroroBka aGor IK-3.3
nabopaTopHOMY p
3aHATHIO.
CamocTosiTensHOe
M3y4YeHHe yaeOHOH .
e e N VYeTHBIl onpoc.
Y Hay4YHOU 3amura TIK-3.1,
1.4 Crymienue 6 6/41 4 JIUTEPATYPHI. IK-3.2,
J1a60PaTOPHBIX
ITonroroka aGoT TIK-3.3
nabopaTopHOMY p
3aHATHIO.




CamocrosTenbHOE
H3yueHHe yueOHon

VYerHbIi ompoc.

Y Hay4YHOU Samura TIK-3.1,
1.5 ®unbTpoBanue 5 8/611 4 JUTEPATYPHI. - TK-3.2,
11ab0paTOPHBIX
IToaroroska TIK-3.3
pabor
nabopaTopHOMY
3aHATHIO.
CamocrosTenpHOe
n3ydeHue yueOHoM .
Y HAYYHOU YCngmnoTl;p oc. TIK-3.1,
1.6 Cymika 4 2 4 JIUTEpPaTypBhL. 1a6o ;HTO HBIX IK-3.2,
IoaroroBka paTop MK-3.3
pabor
1a60paTOpHOMY
3aHSTHIO.
[Moaroroska k BricTymnenne Ha
CEMHUHApPCKOMY cemunapckom  |I1K-3.1,
1.7 TexHonmoruyeckue 2 4 3arsaTHIO Ne 1. sagsaTun Nel,  |TIK-3.2,
CXeMBbI 00E3BOKUBAHUS IonroroBka Beimonnenune  |[TK-3.3
KOHTPOJIBHON KOHTPOJILHON
pabore. paboTHL.
Wroro no pasneny 29 |18/121 22
2. Ob6ecnbuinBaHME
TIBUICYIIABINBAHUC
CamocrosTenpHOe .
u3ydeHue yueOHoi YerHbiit onpoc.
g Y Hay4HOU 3aura HK-3.L,
2.1 OO6ecnblIMBaHNE i nadoparopubix  |TIK-3.2,
Do 0B OGOralLe 2 4 JIUTEPaTypHI. 60
POAYKTOB TatICHIA [oaroroBka K paoot. TK-3.3
Pemenue
1a00paTOpHOMY
JOMaIIHUX 3aad.
3aHSATHIO.
CamocrosTenpHOE .
.| VYcruslit onpoc.
u3y4yeHue yueOHoi Sammra MK-3.1,
2.2 OOwwue cBeaeHUs o ¥ HAYYHOU it
naboparopubix  |I1K-3.2,
MbLICYIaBIMBAHUN Ha 2 4 4 JIUTEePaTyphl.
pabor. IK-3.3
oboraTutenbHBIX (Gadbpukax IMoaroToBka k
Pemenne
1a00paTOpHOMY
JOMAIIIHUX 33/1a4.
3aHSATHIO.
MK-3.1
23 Merozsi ITogroroBka k BricTynnenue Ha )
8 4 4 CEMUHAPCKOMY ceMMHapckoMm  [[TK-3.2,
TIBUICYJTABINBAHU
3aHATHIO No 2. 3aHITUH Ne2. OK-3.3
Uroro no pazneny 12 8 12
3. BonoBo3aymrHoe X03sHCTBO
oboraruTesbHbIX (habpHK
CamocrosTenpHOe
3.1 OOmme  BOMPOCHI H3Y‘II:' I:Ze Y:SSHOH Yermii onpoc. - |TK-3.1,
' m p i Samma TK-3.2,
BOJOCHAOKEHUS 4 2 JUTEPaTyPBI. HA6ODATOPHEIX
o0oraTuTenbHbIX (Gadbpuk INonroroska x opatop IIK-3.3
pabor.
nabopaTopHOMY
3aHSTHIO.
Pemenue MK-3.1
3.2 Hacocel W HacocHbIE FIOMALIITHX Sa/a IMposepka pemenus |T1K-3.2,
2 2 2 o Teme «Pacuer
CTaHIIUA noMammHux 3agad. ([1K-3.3

BOJONPOBOTHOM
CeTI.




CaMocTosATeIbHOS

payHenHe yquS HOM| v ererit ompoc. IK-3.1,
3.3  O6mme  BOHPOCHI U Hay4HOH 3ammra K-3.2
BO3yXOCHA0KEHMS 4 4 JITEPATYpPHI. aGoparopHsx | [IK 3' 3’
o0oraTuTeNnbHbIX Gadbpux Ioaroroska pa60Tp e
nabopaTopHOMY p '
3aHATHIO.
HUroro no pasaeny 10 2 8
4, XBOCTOBOE XO3AHCTBO
000raTUTENHLHBIX (habpUK
CaMocCTOsATENBHOE
H3yueHHe yuyeOHou
¥ HAyIHON
JIUTEPATYPBL. .
patyp VYerHbIi ompoc.
IToaroroBka k 3amura
4.1 OOwmue cBeIACHUS O naboparopromy 11a00pPaTOPHBIX TK-3.1,
) A 5 2,45 |3ausaruro. Pemenue patop TIK-3.2,
KaHaJIM3aI1N pabor.
JIOMANIHUX 32724 (o TIK-3.3
pOBepKa pelieHus
o teme «Pacuer
JIOMAaIIHUX 33]a4
XBOCTOBOTO
XO03SHCTBA
000raTUTEIBHOM
(habpuxu».
IToaroroBka k
nabopaTopHOMY
3aHATHIO. Pelenue
AOMAIIHUX 32124 YceTHBII onpoc
o teme «Pacuer 3au11/1Tap ’
4.2 IMunpasnryeckuit TUAPABINYECKOTO HA60DATOPHBIX TIK-3.1,
TPAHCIOPT IIPOAYKTOB 4 2 3,55 TPAHCIIOPTa». pa60Tp IK-3.2,
o0oraIeHus IToaroroska P ) TIK-3.3
SK3AMCHY: [Iposepka pemeHus
Yoo JIOMAITHUX 3a7a4
H3yUYeHHEe y4eOHOU
JIUTEPATypHI,
KOHCIIEKTOB
JICKLIMH.
HWroro no pazneny 9 2 6
Hroro 3a cemectp 60 |30/1211 48 9K3aMEH,Kp
KypcoBas paboTa
Hroro no aucnumninuae 60 [30/12U1 48 My P ’

OK3aMCH




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 «iekuusi-uHpopManus», Tak U B (opMe <«JICKIUSA-TUCKYCCHS» U
«CEeMMHAp-IUCKYCCHS» C LEJIBI0 KOJUIEKTUBHOIO OOCYXJEHHs BOIpoca, mpoliemsl (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,
ayJIM03aliCH, 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
IIPOBEJCHUH J1a0OPAaTOPHBIX 3aHATUNA HMCIOJB3YETCS METOJ KOHTEKCTHOIO OOY4EHHsI, KOTOPbII
MO3BOJISAET YCBOUTH MaTepHall IIyTEM BBIABICHUS CBS3€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
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.



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

a) OcHoBHas TUTEpaTypa:

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 1111 By30B. — M.: Heapa, 1984.- 295 c.

9. Ilepuonnueckne wmzmanus: «OOorameHue pyn», pedepaTuBHBIN xypHa «[ opHOE
nenoy, «I"opHblil )xypHam», «[ opHbIil xKypHai. M3BecTrs BHICIINX yIEOHBIX 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) IIlporpammHuoe ob6ecnieuenue u MHTEpHET-pecypehl:

https://e.lanbook.com/book/134944 1. Asnoxun, B. M. OcHOBEI 000TaIEeHNs TTOJIE3HBIX
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
oboratieHus py1 IIBETHBIX MeTa/IoB: 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.
—106 c.

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne orosopa Cpoxk neiicTBUS IULEH3UU
MS Office 2007 |\, 135 41 17.09.2007 GeccpOTHO
Professional
7Zip CBOOOIHO PaCIPOCTPAHIEMOC OECCPOUHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca CchlLIKa

HammonansHas
undopmanMonHo-ananutuueckas  cucrema —|URL: https://elibrary.ru/project risc.asp
Poccniickuii  MHASKC HAYYHOTO ITMTHPOBAHUS
[Touckosas cuctema Akanemust Google (Google

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

Scholar)

Poccuiickas  T'ocynapersennas  Gnomorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayoru

Jnexrponnbie pecypert bnomorekn MITY MM\, /magty. ru:8085/marcweb2/Default.asp
.. HocoBa

MexnyHaponHas HayKOMeTpHICeCKas

pedeparuBHas M MOJHOTEKCTOBas Ga3a mamubix [http://webofscience.com
HayuHbIX n3ganuil «Web of sciencey
MexnyHaponHas pedeparuBHas u
MMOJITHOTEKCTOBAsl ~ CIIpaBOYHAs 0a3a  JaHHBIX
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTIHHBI (MOILYJIs1)

http://scopus.com

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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

JleknmonHast ayautopusi MynbTUMEIHMIHBIE CpPEICTBA XpAaHEHUs, IMepeJadyd |
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-00PAa30BaTEIbHYIO Cpelry
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.

[Tpunoxenue 1
6. Y4yeOHO-MeTOAMYECKHE 0O0ecieYeHHe CAaMOCTOATEIbHOM padoThl CTY/ICHTOB

[To pucnumimHe «BcemomorarenbHble NPOLECCH» MPEIyCMOTPEHAa ayquTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA paboTa 00yJaromuxcsl.

BHreaynuropHas camocTosiTenbHast paboTa CTYZAEHTOB OCYIIECTBISIETCS B BUAE MOATOTOBKH
K J1a0OpaTOPHBIM, KOHTPOJIBHBIM paboTaM, CEMHHAPCKUM 3aHATHAM, NP PEIICHUH JTOMAITHUX
3ajad.

Buasl camocrositenbHOM paboThl (00BEM 4acOB, OTBOJIMMBIX HA CAMOCTOSITENIBHYIO paboTy
1o yueOHOMY MiaHy — 54,5 4acoB):

1. CamocrosiTenbHOE U3ydyeHUE Y4eOHOM TuTepaTypsl — 16,5 gacos
2. IToaroTtoBka K 1a00paTOPHBIM 3aHATHIM
— 10 vacos
3. IloAroToBKa K CEMUHAPCKUM 3aHATHIM - 8
4acoB
4IToaroTroBKa K KOHTPOJIbHO paboTte —4 yaca
5. Pemienye noMamrHux 3amad — 16 yacoB

Ilepeuenv mem onsa noozomoeéku k cemunapckomy sauamuro Nel «Texnonozuueckue
cXeMbl 00€360HCUBAHUAN:

1. Cxembl 00e3BOKMBAaHUSI TPOJYKTOB OOOTramieHuss Ha MarHUTOOOOTaTUTENbHBIX
dabpukax.
Cxembl 00€3BOKHUBaHMS TPOAYKTOB 00OTAIICHUsI HA IPaBUTAIIMOHHBIX (habpuKax
CxeMmbl 00€3BOKHMBAaHUS TPOJYKTOB oOOTaleHus Ha (PIoTallMOHHBIX Qadbpukax
KomnoHoBka 060opyoBanus 00€3B0KUBAIOLINX YCTAHOBOK.
Cry1ienue 1 CKJIaupOBaHUE CTYIIEHHBIX XBOCTOB.

arwN

Ilepeuenv mem 011 no02omosKku K cemunapckomy 3auamuio N2 «Obdecnoviiueanue u
nolieynasIueanue Ha 0002amumenbHvIX Paopukaxy:

1. KoHcTpykuuu o0ecnbUIMBaTEIICH.

2. OGecnbpuuBaHUE acOSCTOBBIX KOHIIEHTPATOB KaK METO/I MOBBIIICHUS MX KAYECTBA.



KoHCTpyKIInY TUKIOHOB ¥ OaTapelHbIX ITUKIOHOB /IS TIbIICYIaBIMBAHMS.
KoHCTpyKIIMM MOKPBIX MBLICYJIOBUTENEH

Bap6oTaxHble ¥ IEHHBIE TBUICYJIOBUTEIH.

KoHCTpYKIIMU TKaHEBBIX (QUILTPOB JIJIS MBLUICYTaBIMBAHHSL.

KoHCTpyKIInY 3epHUCTHIX 1 KOMOMHUPOBAHHBIX (DUIBTPOB.

KoHcTpyKIInu 371eKTpOQUIBTPOB.

CxeMbI MbUICYABIMBAHUS HA 000TaTHTEIBHBIX GadbpuKkax.

1O Bboprba ¢ mpLIbi0 Ha 000TaTUTENBHBIX (hadpUKax.

©CoN kAW

BapuanTtbl KOHTPOJLHOW padoTbl mo pasgeay «O0e3BOKMBaHWE TNPOAYKTOB

o0oraleHus

1.
2.

BapuanT 1
1. Ilepeuucnure BUIBI BIard U YKaKUTE MOPSAOK HACBIILIEHUS BIAroil abCONIOTHO CyXOro
MmarepHaa.
2. PackpoiiTe BIsiHEE KPYITHOCTH M (DOPMBI YaCTHII Ha BJIAroyAep>KUBAIOIIYIO CIIOCOOHOCTh
IPOAYKTOB 00OTraIlleHusl.
3. Ommmmre npomecc 00e3BOXHMBaHUS B OyHKepax. YKaxuTe 007acTh NPUMEHEHUS
npoliecca; Kakas Biara yiaisiercss U3 Marepuana.
4. TlpuBemuTe KOHCTPYKLIMIO ¥ HPUHIOUN PabOThIl  JAMCKOBOTO  BaKyyM-(HIbTpA.
[lepeuncnure 1OCTOMHCTBA M HEAOCTATKY KOHCTPYKLIMH.
5.
BapuanT 2
JlaiiTe xapakTepucTUKy KanwUIsIpHO# Biiark. Ha kakue BUIbl OHA Opa3aAemseTcs?
PackpoiiTe BiMsSHHE TOPUCTOCTH U CTPYKTYphl OCaJKka Ha BIIArOYyJEPKHUBAIOILYIO
CIOCOOHOCTH MIPOJIYKTOB 00OTaIlICHHUS.
3. Omnummre mnpouecc 00€3BOXKMBAHUSA Ha APEHAXKHBIX CKIajax. YKaxuTe o00JacTb

MMPUMCHCHUA MPOLECCA, KaKasd BJiara yaaJIsI€TCd U3 MaTrcpuala.

4. TlpuBenuTe KOHCTPYKLHUIO W MPUHLUN paboThl OapabanHOW cymmiku. [lepeuncinute

JOCTOMHCTBA U HEAOCTATKU KOHCTPYKI[UH.

1.
2.

3.

Bapuanr 3
Jaiite xapakTepucTHKy ajcopoupoBaHHoi Biaru. Ha kakue Buabl oHa nojpaszaensercs ?
Packpoiite BnusHUE (DU3MKO-XMMHUYECKOTO COCTOSIHHS TOBEPXHOCTH TBEpAOro Ha
BIIArOyA€P>KUBAIOIIYIO CTOCOOHOCTH MPOIYKTOB O0OTAIIEHHUS.
Onwumute nporuecc 06e3BOKUBAHMSI Ha IPOXOTaX. YKaXUTE 00JacTh MPUMEHEHHs poLiecca;
Kakasl Bjlara yaaJjsieTcsi U3 MaTepuania.
6. IlpuBenuTe KOHCTPYKIMIO M MPUHIMI paOOThI paAHaIbHOIO CIYCTUTENS C LIEHTPAIbHBIM

npuBojoM. [lepeuncnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIHH.

Bapwnanr 4

1. JlaiiTe XapaKTE€pUCTHKY THTPOCKOMTUYECKOM BIaru. YKaxure MopsIoK yAaleHus BIark u3
0OBOJHEHHBIX MPOIYKTOB 00OraleHusi IpHUOOE3BOKUBAHUU.

2. PackpoiiTe BIMsIHUE KPYITHOCTH M (DOPMBI HaCTHII Ha BJIAroyAep>KUBaIOIIYIO CIIOCOOHOCTb
MPOJYKTOB 00OTalEHUSI.

3. Omumure nporecc 00€3BOXKHMBAHMS B KOBIIOBBIX JJIEBaTOpax. YKaXuTe O0JIACTh
IPUMEHEHHs IIpollecca; KaKas Bjlara yJajseTcsl U3 MaTepuaa.

4. TlpuBenuTe KOHCTPYKIMIO W TPHHLUUI paboOThl TOPU3OHTAIBHOTO (UIBTp-Tpecca.
[lepeuncnure JOCTOMHCTBA U HETOCTATKU KOHCTPYKIIMH.

TecTsl Kk pa3neny Kypca «O0e3BoKUBAHUE POAYKTOB 000TrallieHH»
BapuanT Ne 1
1.OT d4ero 3aBUCHUT BBIOOp 00OpYIOBaHMS M CXeMbl OOE3BOKMBAHHMS IPOIYKTa

oborammenusa?



1.0t xpynHOCTH NPOJIyKTa

2.0T cMauMBaE€MOCTH MMOBEPXHOCTH

3.0T IJIOTHOCTH NPOAYKTA

4.0T NOPUCTOCTU NMPOJYKTA.

2.Kakumu cuiiamu yAep:KUBaeTCs KallWJUIIpHas Bjara B MUKPO- U MaKpOKanmuisapax?

1.MonekysipHbIMH CHUJIaMH CLETIICHHS MEKIy MOJIEKYJIaMU TBEPIOTO U BOJIBI.

2.Cwtamu aacopOnuu.

3.D1eKTpOCTaTUYECKUMH CUJIaMH OTTAJIKUBAHUS OJHOMMEHHBIX 3apsI/I0B.

4.CunaMu MOBEPXHOCTHOTO HATSKEHUS BOTHYTHIX BOJHBIX MEHUCKOB B KalTMJUIApaXx.

3.Kakoe BiusHHE OKa3bIBa€T CMauMBAEMOCTh MOBEPXHOCTU TBEPAOH (Da3bl HA KOHEUHYIO
BJIQKHOCTH MPOAYKTA?

1.He oka3piBaeT BAUSAHUA.

2.Yem Oomnbliie 0,reM MEHbIIE BIAYKHOCTD MTPOAYKTA.

3.YeMm Oobiie 0,TeM BbIIIE BIAKHOCTh IPOAYKTA.

4.Yem MeHblIIe 0,TeM MEHBIIIE BIAKHOCTb.

4. OGnactb NPUMEHEHUS KOBILIOBBIX 3JI€BATOPOB?

1.[1ns 06e3BokMBaHUA (DIOTAMOHHBIX KOHIIEHTPATOB.

2. J1nst 006€3BOKMBAHUS MATHETUTOBBIX KOHIICHTPATOB.

3. 51s 006e3BOKMBaHUS MapraHIEeBbIX KOHIIEHTPATOB MPOIYKTOB 00OTaIllleHUs YIIICH.

4.]11s1 06€3B0OKMBaHMS YTOJIbHBIX LLIJIAMOB.

5.B crycruTensax B 30He cxKaTHs Ocaaka HaOI0qaeTcs:

1.M3011poBaHHOE ABUKEHUE TBEPABIX YACTHUIL B BOJIC.

2.CTecHEeHHOE TaJIcHUE YaCTHUII.

3.JIBu>keHHE )KUIKOCTH BBEPX IO KaHajaM B OCAJIKE MO/ IaBJICHUEM HaXOSIIErOCs BBIIIE
MaTepuana.

4.COmmKkeHne CKOpoCcTel NaJeHusl KPYMHBIX U MEIKUX YaCTUIl U OCAXKICHHUE UX CIOEM.

6.B xakux eaquMHULIAX U3MEPSETCS yAeNbHAs MIIOMIAlb CTYILIEHHUS.

1.m%a/T.

2.M%/T.

3.m°/Mu.

4.1/m%.

7.Kaxk wu3MeHsieTcsi &-MOTEHIMAT JIBOMHOTO SJEKTPUUYECKOTO CJIOS € J00aBICHUEM
AJEKTpoIUTa?

1.CHuxaercst 10 HyJI.

2.YBenuuuBaeTcs.

3.CTaHOBUTCS paBHBIM MOJTHOMY (TEPMOAMHAMUYECKOMY) TIOTEHIIUATY.

4.He u3meHsieTcs.

8. OTIUYMUTENBHOW OCOOCHHOCTHIO BBICOKOIIPOU3BOAUTENLHBIX — crycrurener — supaflo
SIBJISICTCSI:

1.Hannuue rpe6koBoii hepMbl.

2.Hanuune KOJbIIeBOr0 CIUBHOTO kKeno0a ¢ OTOOHHUKOM TIEHHI.

3.Hannume wmexaHu3ma nogbeMa rpeOKoBoid (hepMbl.

4. Hanuuue 0>XM>KEHHOM 30HBI (ITOCTENH) U3 CHIOKYTUPOBAHHBIX YaCTHULI.

9. 1511 9ero 100aBISAIOTCSA peareHThI-COOUpaTeNy B CTYIIaeMYIO yIbITy?

1.Pearents! TrapodoOH3UPYIOT MOBEPXHOCTH YACTHII, CHIKAIOT YCTOMYMBOCTH THIPATHBIX
CJIOEB U CIIOCOOCTBYIOT CIIUIMIAHUIO YACTHIL.

2.CHMXAIOT 3JIEKTPUYECKHI 3aps]l Ha IOBEPXHOCTH YaCTHII.

3.CBS3BIBAIOT MEXy COOON TOHKHE YaCTHIIBI, 00paszyst MEXy HUMH «MOCTUKI.

4.BbI3pIBAIOT pacraj arperatoB B BOJHOM CYCIIEH3WM Ha OTIEIbHBIE YAaCTHIBI HIIH
MOJIEKYJIBI.

10.IBmxymieid cumoit GuiIbTpOBaHUS SIBIISIETCS:
1.Cuna tspKecTH.
2.1lenTpobexHas cuna.



3.Pa3HocTh AaBIeHUN IO 0OEHM CTOPOHAM MTOPUCTOM MEPETOPOIKH.
4.Cuna KanwuIIpHOTO TaBJICHUA.
11.KakoBo BIMsSIHHME CKOPOCTH BpalleHHs (UIBTPYIOIIECH MOBEPXHOCTH HA TOKa3aTelu
bunsTpoBaHUA?
1.Ilpu yBenrueHUN CKOPOCTH BPAIEHMSI BIAXKHOCTh 0CAIKa YMEHbBILIAETCSI.
2.Ilpu yBedMYEHHWH CKOPOCTH BpallleHHUs MPOU3BOJUTENBHOCTh IO  TBEPAOMY
YBEJIMYUBAETCS.
3.Ilpu yBenuueHUN CKOPOCTH BpaIeHHsI TPOU3BOIUTEIILHOCTD IO TBEPIOMY YMEHBIIIACTCS.
4.1lpu yMEHBLIEHUU CKOPOCTH BpaUICHHMs] IMPOU3BOAUTEIBHOCTH IO  TBEPAOMY
YBEJIMYUBACTCSI.
12.KakoBa nomkHa OBITH BBHICOTa 0apOMETPHUUECKOM TPYOBI IJIsl MCTEUCHHUS KHUIKOCTH U3
pecuBepa?
1.He menee 5,5M.
2.He menee 10,5Mm.
3.He menee 15,5M.
4. Hemenee 20M.
13.06:macTh mpuMeHeHus npecc-(QUIbTPOB.
1.[lns 06e3BokHBaHUS TPYObIX, OBICTPOOCENAIOIINX CYCIIEH3HI CO CKOPOCTHIO OCaXACHUS
gactur Oonee 18mm/c.
2. J1ns KpyIHO3EPHUCTBIX CYCIIEH3UN ¢ KPYIMHOCTBIO YacThIl OT 2 10 0,2MM.
3. 41 TpyTHOPMIBTPYEMBIX  CHIIBHOPA30aBJICHHBIX ITYJIBIT C KPYITHOCTHIO YaCTHII 10 1 MKM
U MCHeEe.
4.J1151 TOHKO U3MENbUEHHBIX MPOAYKTOB KpYNHOCTHIO 30-100MKM.
14. Yro siBnsieTcs ABMKYILEH CUIION Mpouecca CyIKu?
1. Pa3HocTh AaBieHM C BHEIIHEW U BHYTPEHHEH CTOPOHBI IIOPUCTOM MEPErOPOIKH.
2. Cuna TshKeCTH Teja B Cpelie.
3. LlenTpoberkHas cuiia MHEPLUU.
4. Pa3zHOCTb fjajileHui BOJSHBIX IApOB y TOBEPXHOCTU MaTepUala U B OKPYKAOILEH cpelie.
15.Kakum oOpa3oM  OCYyIIECTBIISIETCSl  JIBIDKEHHE AareHra CYyImKH B Ta30BbIX
TpyOax-cymuikax?
1.3a cueT BeHTUIIATOpA-ABIMOCOCA.
2.3a cueT 1yTbEBOrO BEHTUIIATOPA.
3.3a cueT TypOOBO31YXOAYBKH.
4.3a cueT eHTPOOEIKHOTO HAcoca.
BapuanT Ne2
. Tepmuueckum 00€3BOKUBAHUEM SIBIISIETCS:
. Cryienue.
. Apenunposanue.
. ®unpTpoBaHHUE.
. Cymixa.
. K MOKpBIM OTHOCSATCS IPOAYKTHI C COJIEp>KaHUEM BJIary :
. He menee 40%.
. Ot 15 no 40%.
. Ot 5 1o 15%.
. He menee 5%.
. Kakas Biara HauMeHee IPOYHO yJIEPKUBAETCS TOBEPXHOCTHIO TBEPAOIO Teia?
. 'mrpockonmueckas.
. CBoOO1HAs TPaBUTALIMOHHAS.
. IIpouHocBsI3aHHAas.
. Anre3noHHasl.
. CBoOO/1Hasl TpaBUTALlMOHHAS BJlara:
. IlepemeniaeTcst MeXy YaCTUIIAMU TBEPOTO O] AEHCTBUEM CHIIBI TSDKECTH.

—_ BN BN WN = WA WN~DNDNWN = —



2. 3anoiaHseT MUKPOKANWILIISPEl BO BHYTPE3EPHOBBIX MOPAX YACTHUI] U MAKPOKAIWILIAPAX B
MEX3EpHOBBIX IPOCTPAHCTBAX.

3. YaepxxuBaeTcsi Ha TOBEPXHOCTH YACTHI] MOJIEKYJISIPHBIMU CUJIAMHU TBEPIO€ — KHUIKOE.

4. Ancopbupyercs Ha IOBEPXHOCTH TBEP/BIX YAaCTHUI] U3 BO3AyXa.

5. JlpeHupoBaHue — 3TO MPOIECC 00e3BOKUBAHS, OCHOBAHHBIH:

1. Ha ecrecTBeHHOM (hUIBTpAIIMH KUIKOCTH Yepe3 CIIOM Marepuaia Mmoj JSHCTBUEM CHIIbI
TSXKECTH.

2. Ha ynanenue )XuIKOCTH U3 MaTepualia Mo ISHCTBUEM IIEHTPOOCSKHON CHJIBI.

3. Ha ynanenue >KUIAKOCTH M3 MaTepuasia Moj JIESHCTBUEM PAa3HOCTHU JABICHUH 1O 00eHM
CTOPOHAM MOPUCTON NEPETOPOJIKH.

4. Ha ynaneHue >KUJIKOCTA M3 MaTepualia MoJ JIeWCTBUEM PA3HOCTU JIABJICHUN BOJSHBIX
MIapoB Y NOBEPXHOCTU MaTepuaa U B OKPYKarolIEM IPOCTPAHCTBE.

6. Kakoe BrusiHue OKa3bIBaeT KPYMHOCTh YaCTHIl 00€3BOKMBAEMOT0 MaTepHala Ha BBICOTY
KalUUISIPHOTO MOAbeMa KHUAKOCTH h B mTabene?

1. He oka3biBaeT BIMsIHUE.

2. YeM MeHbIIIe YaCTHIIBI MaTepuaa, TeM Bbiiie h.

3. UeM KpyITHEE Y4acTHUIIbI, TEM BBIIIE h.

4. Yem Mesbue 4acTHIIbI, TEM HUXKe h.

7. B uem 3akirodaercs nNpoLecc CryleHus?

1.B noBbIlIeHNH KOHLIEHTPALMK TBEPAOH (pa3bl B CTYIIEHHOM MPOAYKTE MO CPABHEHUIO C
WCXOJIHOM CYCIIEH3UEH U IOJy4YE€HUU OTHOCUTEIBHO YHCTOIO CIMBA.

2.B pa3nenenuu TBepI0i U KUAKON (ha3 MyINbIIbl TOCPEICTBOM IMOPUCTOM MEPETOPOIKH.

3.B pazzaenenun KpymHbIX U MEJIKMX YacCTHI[ B BOJHOU cpejie.

4.B nosy4yeHuu OCBETJIICHHOW BOJIbl C MUHMMAJIbHOW KOHILIEHTPALUel TBEPAbIX YACTHII.

8. KakoBa nmpuunHa QIIOKYJISIUN TBEPABIX YaCTHII B MyJIbITe?

1. CuenmneHue anoyiIpHbIX KOHIIOB cOOUpaTens, 3aKPEIIEHHOTO Ha MOBEPXHOCTH YACTHIL.

2. CHMXEeHHUE BEJTUYHHBI AJIEKTPOKUHETHYECKOTO TOTEHI[AIA IIOBEPXHOCTH.

3. Cxarue muddys3Hoir vactu JIOC B pe3ynbprare 4Yero YacTUIBI CONMKAIOTCS Ha
pacCTOSTHUH, KOT/1a CUJIbI PUTSKEHUS 3HAYUTEIIbHBI.

4. CueneHue 4acTHIl 3a CUET IEKTPUUECKUX CHUIIL.

9. 17151 MOBBILIIEHUS COICPIKAHUS TBEPIOTO B CTYIIEHHOM MPOYKTE HEOOXOAUMO:

1. YBennuuTh Maccy OTKauMBaE€MOTO CTYHIEHHOTO IPOIYKTA.

2. YMEHBIIUTHh MacCy OTKaYuBAa€MOI0 CTYIIIEHHOTO MPOIYKTA.

3.Pa30aBUTh HCXOQHOE MUTAHHUE CBEXKEN BOLOM.

4.Y 1anuth 4acTh BOJABI U3 UCXOJAHOTO MUTAHMUS.

10. OTnUYUTENHHOM OCOOEHHOCTHIO CTYIICHHSI B TOHKOM CIIO€ SIBIISIETCS:

1. YBenuueHrne CKOpOCTH OCAKICHUS TOHKUX YACTHII.

2. YBenuueHue TIIOMIAIu OCAXKICHUs 0e3 N3MEHEHUs TabapuTOB anmnapaTos.

3. YBennueHue mpou3BOAUTEILHOCTH CTYCTUTENS TI0 HCXOHOMY ITUTAHUIO.

4. YBenuueHue coAepKaHusi TBEPJIOTO B CIYHIEHHOM MPOJYKTE.

11. Kak ocymiecTBisieTcst mpoiecc pribTpoBaHUs B BaKyyM-puiabTpax?

1. 3a cyeT ruAPOCTaTUYECKOTO IABJICHHS CTOI0A )KUIKOCTH.

2. 3a cyeT co3aaHus pa3psKEHUs C BHYTPEHHEH CTOPOHBI PHIIBTPYEMOM MePeropoaKy.

3. 3a cyer mojauyu MynbIIbl O/ AaBIEHUEM Ha PUIBTPYEMYIO MIEPETOPOIKY.

4. 3a cyeT NpPOXOXKIAEHUS KUIAKOCTH 4Yepe3 IMOPUCTYIO MNEPETrOpOAKY MOJ IEHCTBHEM
HEHTPOOEIKHOM CHITBI

12. Kakas Bnara ypanseTcss U3 MaTepuaia B 30He 00€3BOKMBAHUS U MPOCYLIKU OCaJlKa B
BakyyM-(uibTpax?

1. CBobOomHas rpaBUTAIlMOHHAs BJlara.

2.I'urpockonuyeckas Biara.

3. OcraTku rpaBUTALlMOHHON BJary, KamwUIsIpHAas U YaCTUYHO aJAr€3MOHHAsL.

4. Xumuyeckas Biara.

13. KakoBo Ha3HaueHUE pACTIPECITUTEIIFHON FOJIOBKH B BaKyyM-(GUiIbTpax?



1. {nst oTBOa pumbTpaTa.
2. JIng co3ganus BakyyMa B CEKTOpax.
3. I moiaum cKaToro BO3/lyXa B CEKTOpA.

4. Jiis MonepeMeHHOIo COEMHEHUSI CEKTOPOB C BAKYyMHOH YCTaHOBKOW M YCTaHOBKOMU

C)KaToro BO3AyXa U OAHOBPEMEHHOT'0 OTBOJIA (PHIILTPATA.
14. YTo Ha3bIBACTCSl ar€HTOM CYIIKH?
1. AGCONIIOTHO CYXO BO3AYX.
2. Harpertasi mOBEpXHOCTb.
3. Boasinoit nap.
4. Bo3nymiHas cpeia, BOCIPUHUMAIOIIAS UCTIAPSIOIIYIO BIary.
15. OTnuYuTEeIbHON OCOOCHHOCTHIO CYIIHIIOK C «KHUIISIIIIUMY CIIOEM SIBISIETCS:
1. Hannuue nceBnooKuKEeHHOToO CJI0s CyIIUMOro MaTepuarna.
2. IIpoxokaeHue Bcero MaTepuasa yepe3 CylHIbHYI0 KaMePY € BBICOKOI CKOPOCTBIO.
3. BO3MO>XHOCTB CYIIKH KPYITHOTO MaTepHaa.
4. IIpo10JIKUTENBHOCTD CYILIKM OYE€Hb MaJa.

BapuantNe3

1. K BnaXHBIM OTHOCSITCSI IPOJIYKTHI C COJEPIKAHUEM BIIarH:

1.He menee 40%.

2.0t 15 mo 40%.

3.0t 5 mo 15%.

4.He 6onee 5%.

2. Kaxkas Biara Han0oJsiee povHO yJAEpP KHUBAETCS TOBEPXHOCTHIO TBEPAOTO Tena?

. CB0OOTHASI TpaBUTAI[MOHHAS.

. AJre3noHHasl.

. 'mrpockonunueckas.

. IIpouHoCBsI3aHHAas.

. AZIre3uOoHHas BIlara o CBOeW MPUPOJIE ABISAETCA:

. MexaHn4ecko.

. DU3BHUKO-XUMHUYECKOM.

. XUMHYECKOM.

. DU3HUKO-MEeXaHUYECKOM.

. [Topsimok HackIIeHUs BJIaroi a0COIOTHO CYyXOro MaTepuarna:

. 'urpockomnuyeckas - aAre3MOHHas— MPOYHOCBSI3aHHAs- CBOOO/IHAS TPABUTAIIMOHHAS.

. CB0OOTHAS TPaBUTAIIMOHHAS-TIPOYHOCBSI3aHHAS-aIT€3MOHHASI-TUTPOCKOITYECKasl.
3. KanumisipHo-CThIKOBasi—BHYTPUIIPOMEKYTOUHASI—a T €3HNOHHAs-CBOOOTHAS

rpaBUTAIMOHHAS.
4.Anre3noHHAS-IPOYHOCBI3aHHAS-CBOOOIHAATPABUTAIIMOHHASI—HY TPUITPOMEKYTOUHAS.
5. B mporiecce qpeHUpoOBaHMS U3 MaTepuaia yIalseTcs:
1. CBoOo/iHas TpaBUTALIMOHHAS.
2. KanwmisipHas Biara.
3. Aare3noHHas Biara.
4. Xumudeckas BjIara.
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6. Ot 49€ro, rmaBHbIM 06p3.30M, 3aBUCUT BPEMs 00€3BOKMBAHUS MMPOAYKTOB O601"3.I.I.ICHI/I}I B

OyHkepax?
1. OT rpaHy10METPUUYECKOTO COCTaBa IPOAYKTOB.
2. Ot TeMIiepaTypbl OKPYKarOIEH CPeIbl.
3. Ot popmbI yacTuil.
4. OT KOHCTPYKIIMH JIPEHAXKHOT'O YCTPOMCTBA.
7. CryieHue — 3To Iporecc 00e3BOKUBAHUS, OCHOBAHHBIH

1. Ha ecrtectBeHHOU GUIbTpaMy >KHAKOCTH YEpe3 CIOM MaTepralia U TOPUCTYIO

MIEPErOPOIKY MO AEHCTBUEM CHIIBI TSKECTH.



2. Ha ocaxnenuu TBepAod (a3pl U3 MyabIbl MOJ JEHCTBHEM CHIIBI TSDKECTH WIIH
IEHTPOOEIKHOMN CHITBI.
3. Ha nmpunyauTensHOM (1MOA AEHCTBHEM pa3HOCTH JaBJICHUH) (QHIBTPALMH >KUIKOCTH
yepes MOPUCTYIO MEPEropoJIKy, He MPOHULIAEMYIO JIJISl TBEP/IbIX YAaCTHUII MYJIbIIBL.
4. Ha nepemeleHue Biaru u3 0osiee HarpeThIX CJIOEB B MEHEE HArPEThIE.
8. KakoBa mpuunHa KoaryJsiuu TBEPAbIX YaCTUIl B MyJIbIe?
1. CHuKeHUE TOJTHOTO MOTEHIIMANIA TOBEPXHOCTH.
2. AncopOumsi peareHTOB Ha MUHEPAIbHON IMTOBEPXHOCTH.
3. Cxarue muddys3noir gactu [I3C u CHIKEHUE 3JIEKTPOKMHETHYECKOTO TMOTEHI[HAIA
MOBEPXHOCTH.
4. Camxkenue TuIpo(HoOHOCTH TTOBEPXHOCTH.
9. Kak nmpuBoauTcsi BO BpalleHHe rpedkoBas ¢epma B CTYCTUTENSAX € mepudepruuecKum
npuBoJaOM?
1. DnekTpoaBUraTeneM uepe3 YepBIYHbINA PEIYKTOp Ha 3y0UaThlil BEHEll.
2. DneKTpoABUTaTENIEM Yepe3 PEYKTOP HAa XOI0BOM KAaTOK, KaTAIIUICS 110 penbCy.
3. DnexTpoaBurareiaeM Ha (PPUKLIMOHHBIN TPUBOJ.
4. D7eKTpoABUTaTENIeM Yepe3 MEeCTEPHIO Ha 3y0UaThlil CEKTOP.
10. Kakomy MOMEHTY COOTBETCTBYET KPUTHUECKAasi TOUKA Ha KPUBOI Mpoliecca CryieHus?
1. CB0OOIHOMY OCAXICHHUIO YaCTHII.
2. CTECHEHHOMY OCaXJCHUIO YaCTHII.
3. OKOHYATETHFHOMY CXKATHUIO OCAJIKA.
4. ITepexoa oT cBOOOTHOTO OCAXK/IEHHUS YACTHUI[ K YIJIOTHEHUIO OCAJIKa.
11. B mporecce ¢pmiibTpoBaHus HAOIIOJACTCS:
1. O6pa3oBaHue ci10s 0OcajKa Ha MOPUCTOM MEePEropojIKe.
2. OcaxxaeHue TBEpAbIX YaCTHIL B XKHUIKOH (asze.
3. OOpa3oBaHue cj10s 0caaKa Ha CTEHKax poTopa.
4. OrtneneHve >KUJIKOCTH OT TBEPIOTr0 MaTepuajia IPHU HENPEPHIBHOM IEpEeMELEHUU
MaTepuaa 1o CHUTy.
12. Kakue nporiecchl MPOUCXOAT B BaKyyM-(HIbTPax B 30HE 00€3BOKUBAHUS U MPOCYIIKH
0CaJgKoB?
1. OnHoa3HOE NBHKEHHUE KUIKOCTH.
2. OnHodazHOe ABMKEHHE BO3/1yXa.
3. B nauvarne nepuoga — ogHo(}a3HOE IBUKEHHE BO3yXa, B KOHIIE NMepruoaa — IByxda3Hoe
JBIKEHUE KUIKOCTH U BO3IyXa.
4. B nauane nepuoja — 1ByX(}a3Hoe ABHKEHUE KUJIKOCTH U BO3/1yXa, B KOHLE MepuoJia —
oJ1HO(a3HOE IBMKEHUE BO3TyXa.
13. Ha3zHaueHue «ruAposIOBYIIKW» B cXeMe (QUIbTPOBAIILHON YCTaHOBKHU?
1. Jlns npenynpexaeHus nonaaanus GuiIbTpaTa B BAKYyM-Hacoc.
2. J1ns cbopa punpTpara.
3. JInst oTKauMBaHUs BO3yXa U BOJbI U3 TIOJIOCTH (QUIBTpA.
4. Ins crekanus puiabTpaTa B THIPO3ATBOP.
14. Kakas Bnara npeMMyIIECTBEHHO YaJIA€TCs U3 MaTepuasa B IPOLECCE CYIIKH?
1. CBoOOHAS TPaBUTAITMOHHAS.
2. KannnsipHast.
3.I'urpockonuueckas.
4. Xumuyeckas.
15. OtnuuuTenbHOH 0COOEHHOCTHI0 KOHTAKTHOW CYIIKHU SIBJISITCS:
1. Temnmo mepemaercss OT areHTa CyLIIKM MaTepuaidy IMpU HEMOCPEICTBEHHOM
CONPUKOCHOBEHHH.
2.Temno mnepenaercss maTepuany OT TOpsAdYedl IOBEPXHOCTH IPU HENOCPEACTBEHHOM
KOHTAaKTE C MaTePHAIIOM.
3. Temno mnepemaercs marepuany HH(QpaKpacHbIMU JydaMH OT OBJIEKTPOJIAMIBI MU
HarpeThIX U3ITY4aloIIUX MOBEPXHOCTEH.
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. Temnno nepenaercss MaTepuanry TOKaMU BBICOKOM 4acTOTHI.

BapuantNe4
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. K 00BOIHEHHBIM OTHOCSATCSA IPOAYKTHI C COIEP/KAaHUEM BJIaru:
. He menee 40%

.01 15%

.O1 510 15%

. He 6onee 5%

. XMMHU4Y€ecKas Biara:

. B mponieccax 00e3Bo>kxMBaHus HE yaanseTcs

. Yansercs B mpoleccax CylKu

. Yansercs B npoueccax GUIbTPOBAHUS

. Yansercs B polecce IpeHupOBaHus

. Kanmnnspuas Biara no cBoeit npupoje sABiseTcs:

. Mexanuyeckoii

. XUMHYECKOU

. DU3UKO—XUMUYECKOU

. PU3UKO-MEXaHUYECKOM

Monekynbl Kakoil Biarm o6iagaroT HauOoJsiee CTpPOrow

OTHOCHUTCJIBHO IMOBCPXHOCTH TBEPIAOIO Tena?

1
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. AIre3MOHHOMN

. CB0OOTHO# TpaBUTAIIMOHHOM

. IIpoyHOCBsSI3aHHOI

. 'urpockonuueckoi

. ApenupoBanne B TMHAMHUYECKUX YCIOBHUSIX MPOUCXOIUT:
. B 6ynkepax

. Ha npenaxxHbIX ckiagax

. Ha rpoxorax

. Ha konBeitepax

OpHEHTAUMEN AUIOJIEH

6. I[J'IH CHMIXCHUA BBICOTBI KAITUJUUISIPHOTO TOABEMA KUAKOCTU HeO6XOILI/IMO, YTOOBI TOCTEIH
cocTrodia:
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2.

. I3 menkux yacrun
. I3 xpynHBIX YacTull

. I3 yactung KPYITHOCTBIO, paBHOﬁ KPYIMHOCTH 00€3B0KMBAEMOT0 MaTrepuala

. I3 wacTui HaMHOTO MeIb4e 00€3BOKHBAEMOTI0 Marcpuaia
. HCJ'IBI-O CTYIICHUS KaK Oollepanuun 00€3BOKHBAHUS SIBIISICTCS:

. [lomyuyenune cnvBa ¢ MUHUMAJIBHON KOHUEHTPALMEN TBEPIBIX YaCTHUIL

TBEpAOH (azbl

3
4

. PaSIlCJ'ICHI/IC KPYIIHBIX U MCJIKUX YaCTUIl B BOI[HOP'I cpeac
. HonyquHe npoaykTra ¢ MUHUMAJIBHBIM COACPKAHUEM BJIAru.

HOJ'Iy‘ICHI/Ie CTYHICHHOTO IIPpOAYKTA, € MAKCUMAJIbHO BO3MOXKHOH KOHI.ICHTp&L[HCIZ

8. Kakme wu3MEHEHHS CrylaeMoil MyJbIbl SBIAIOTCS OOMMMH ISl KOArylslud U
baoxynsaumn?

1
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. [loBbIlIEHNE arperaTMBHON yCTONYUBOCTH

. [loBbIIEHME 3apsia NOBEPXHOCTH YACTHII

. CHmxenue ruipooOHOCTH TOBEPXHOCTH YACTHUIL
. CHMKeHHUe arperaTuBHON yCTOMYMBOCTH

. Kak ocymecTBisieTcst OTBOJ IECKOB M3 CTYCTUTENEH 00JbIIOro quaMerpa’?

. AnadgparMoBbIMU HacOCaMU, OTKaYMBAIOLUIUMHU ITECKH U3 Pa3rPy304HON BOPOHKHU

. IleckoBbIMM HacocamH, ITOICOEAUHEHHBIMU K pa3rpy304HON BOPOHKE

. Ilecku cryckarores B 3ymng, a 13 3ymIga 0TKaunBarOTCs IECKOBBIMU HACOCAMHU

. Cuconamu 3a cuet U30BITOYHOTO AABICHHS HA BXO/I€ B CU(OH



10. Kakoe BiMsiHHE OKa3bIBAa€T COAEPKAHME TBEPJOTO B UCXOJHOM CYCIEH3MU Ha MPOLECC
cryuieHus?

1. Ilpy MOBBILIEHUH COAEPKAHMUSI TBEPAOIO YBEIWYMBAETCS MPOU3BOAUTEIBHOCTBIO 10
CTYLLIEHHOMY IIPOAYKTY

2. Ilpy NOHMKEHUU COAEPIKAHUS TBEPIOTO YMEHBIIAETCS CKOPOCTh OCAXKACHMS YacTHUII, U
TBepas (a3a BHIHOCUTCA B CIIUB

3. IIpu NOBBIIEHUH COAEPKAHMSI TBEPAOTO YBEIUUUBAETCA CKOPOCTh OCAXKIEHUS TBEPABIX
yacTull, U TBepAas (pa3a BBIHOCUTCS B CIUB

4. He oxa3bIBaeT BINAHUS

11. Kak ocymiecTBisieTcst mporecc GuibTpoBaHUs B pecc- GuibTpax?

1. 3a cyer HPOXOXKAECHUS XKUAKOCTH 4Yepe3 IOPUCTYIO IEPEropojaKy IOJA AEHCTBHEM
LEHTPOOEIKHON CHIIBI

2. 3a cueT OTKAaYMBaHUS BO3JlyXa C BHYTPEHHEH CTOPOHBI (PUIbTpAIel IeperopoIKU

3. 3a cueT U30BITOUHOrO JAaBJIECHHS [101aBa€MOM ITYJIbIIbI

4. 3a cueT ruapPOCTaTUYECKOTO aBIEHUS CTOI0a QUIBTPYEMOM KUJIKOCTH

12. Kakas Bnara ynansercs U3 MaTepuaia B 30He Habopa ocajka B BaKyyM-(QHiIbTpax?

1. CBoOo1Has rpaBUTAI[MOHHAs Biara

2. Aare3mnonHas Biara

3. I'urpockonuyeckast Biara

4. KanuuisipHas Bjiara

13. Haznauenue pecuBepa B cxeme (GuiIbTPOBATILHON yCTaHOBKE?

1. Inst oTkauku uiabTpara

2. g co3gaHus BaKyymMa B CICTEME

3. Jlns pasneneHust BOAO-BO3AYILIHOW CMeCH Ha (MIBTPAT M BO3AYX M IMOAJACpKAHUA
IIOCTOSIHHOT'O Pa3peXEHUs B CUCTEME

4. Jlns OTAYBKU OCajika ¢ MOBEPXHOCTU (PUIBTPOTKAHH

14. Ilpu kakoMm yCIOBUHU IOCTYNAeT PaBHOBECHOE BJIArOCOJAEpKaHME MaTepuana IpH
Cylike?

l. Py =Py

2. Py <Py, W>W,.

3. Pou<Py, Wo<W<W,

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

15. Yro Ha3bIBaeTCs HANPsHDKEHHOCTHIO OapabaHa 1o ncnapsieMoit Biare?

1. Macca ucnapsemon Biaru cl M2 MIOBEPXHOCTH CYIIMMOI'O MaTepualla B €IUHUILY
BPEMEHHU

2. Y6bu1b HcnapsiemMoil Biaru ¢ 1 M2 IIOBEPXHOCTH CYLIUJIBHOIO MaTepuajla B €IUHULLY
BPEMEHHU

3. Macca Bnaru, ucrapsemou ¢ 1 M CyIIMIbHOTO OapabaHa B €JMHUIY BpEMEHH

4. Macca BOJITHOTO napa Npuxoasiascs Ha 1 KT aOCOIIOTHO CyXOro BO3yxa

Momawnue 3a0auu
K Tteme «Iloka3artenu Biarocoaep:kaHnus
1. TlpuroToButh 1 J1 MyNBIBI IPU COAEPKAHUU TBEPAOTO B MyJbie 60% ¥ MIOTHOCTH TBEPIOM
dazsr 3000 kr/m°. Paccunrarsb Maccy HaBeCKH, 00beM BOABI M IJIOTHOCTH TMOJYYCHHOU
MYJBIITBL.
2. B cycnensun comepxurcs 36% tBepaoro. [InmoTHOCTE TBepao# ¢a3bl cocTapiser 4,3 r/em’.
OrnpenenuTts MIOTHOCTh TAKOU MyJbIbl, Maccy 12 M MyJBITBI, MACCY HABECKH, 00BEM BOJIBI.
3. Hns naGopaTOpHBIX HCHBITAHUH HEOOXOMUMO MPHTOTOBUTH 15 M CYCIIEH3UH IIpU
conepkanuu TBepaoi dasel B Helt 20%. [lmotHOCTs TBepAoi ¢azbr 2200 kr/M>. Paccuntars
Maccy HaBECKH, 00beM BOJbI Ul NMPUTOTOBIEHUS CYCIIEH3HMH, €€ IUIOTHOCTh. Paccunrtarh
Maccy 2 J1 TAaKOW CyCIIEH3UH.
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B cycnensuu comepxurcs 35% tBepmoro. [lnotHOCTs TBEepHO# (haser 3,8 1/M°. Paccunrats
IJIOTHOCTh CYCIIEH3MH, MAaCCYy HaBECKU JJIsi mpurotoBiaeHus 330 m® Takoii CyCTIEH3UH, 00hEM
BOJIBI.
[IpuroroBuTh 2 1 MyibIbl NPU COAEPKAHUU TBEPAOTO B Iynble 45% U MIIOTHOCTH TBEPAOH
dazer 4200 kr/m°. Paccunratsb Maccy HaBECKH, 00bEM BOJbI W IUIOTHOCTH TMOJYy4EeHHOU
MYJIBIIBI
B pammanbblii crycrutens moctymaer 400 M/ MymBIEI ¢ COXEpKAHHEM TBEPAOTO 8%.
[TnotHOoCTh TBepmoi ¢asbr 3200 Kr/nC. Conepxxanue TBepAoro B neckax 55%. Paccunrats
00BEeM CIIMBa U IJIOTHOCTH MECKOB. [loTepsiMu TBEpIOro MpeHedpeyb.
Ha crymienue nocrymnaer 500 Mg MYJIBIIBI C pa3KWKeHUEM paBHbIM 3. [InoTHOCTH TBEpI0it
dazer 2800 Kkr/M>. BbIxox cryuieHHoro npoaykra 90%, conep:xkaHue TBEpJIOTO B CTYIIEHHOM
nponykre 63%. Paccuurare o0beM ciivBa, 00bEM BOJIbI, YXOJSIIEH C MEeCKaMH, IJIOTHOCTh
CTYIIIEHHOT'O IPOAYKTA, Maccy BJIa)KHBIX IIECKOB.
Ha crymienue nocrymnaer mysnbiia ¢ INIOTHOCTBIO TBepAoi ¢a3sl 3800 kr/M° B KonmgecTse 150
T/4 (cyxas macca). Pazxmkenne cycnen3uu 5. Paccanrats 00beM BOJIBI, YAQIIEMOU B CITUB;
00BEM BOJIbI, YXOASIIEH C MeCKaMHM, €CJIU IIIOTHOCTh CrYIIeHHOTo mpoaykTa 1900 Kr/me.
Ha Bakyym-puibTp nocTymnaroT ecku CrycTuTels ¢ cojep:kanueM tepaoro 50% , Harpyska
o TBepaomy 18 1/4. Onpenenuts 00beM BOIBI, yaansieMol ¢ GUIbTPAaTOM, €Clii KeK GUibTpa
UMeeT BIIaXHOCTh 12%, a moTepu TBEpAOro ¢ PuibTpaToM cocTaBistoT 1,5%.
Ha npecc-punbTp moctynaer CryieHHbIH MPOIYyKT OTCTOWHUKA C COJIEpP:KaHHUEM TBEPIOro
25% B kommaectse 80 M/, IlnoTHOCTE TBepIoit Bhassl paBHa 2600 kr/m°. PaccunTars 06beM
¢unbTpaTa U 00BeM BOABI B Keke, eciu Kek conepkuT 18% Bmaru. Ilorepsimu TBepmoro c
¢uinbTpaTOM NIpeHeOpeyb.
Ha ¢unstpoBanue mnoctymaer 250 M4 CyCIIEH3UH C cojepxkaHueMm TBepaoro 58%.
[TnotHOCTH TBepmoi aszer 4000 kr/m°. Paccunrarh MaTepHaJbHBIN OanxaHc mporecca, eciu
BiIaXHOCTh Keka 10%. Ilotepsimu TBepioro ¢ ¢QuiabTpaToM mpeHedpeub. OnpenenuTsb
HEO0O0XOIUMYIO IJI0AaaAb GuiIbTpoBaHus, eciu q =200 Kr/M% 4,

K Tteme «Pacuer crycruresei»
Ha crymenune moctymaer 150 Mg NyJIbIbl ¢ conepkanuemM TBepaoro 8%. I[lmoTHOCTH
TBepaoi daszsr 3000 kr/M°. Paccunrars JTUAMETp CTYCTUTENS, €CITU yIenbHas IUIONIalb
crymenus 14,4 M2/t
Onpenenuts HEOOXOAUMYIO MJIOLIA/b CTYILEHHS], €CIIU Pa3KIKEHUE UCXOIHON Myibbl 13, a
pa3zKuKEeHHE CTyIIEeHHOT o nMpoaykTa 2. CKOpocTh ocaxieHus yactul teepaoro 0,5 cM/MuH, a
IPOU3BOIUTENBHOCTh CTYCTHTENS 10 TBepaomy 100 1/4.
Ha crymenue nocrymaer 240 Mg nynbnbl ¢ comepkanueMm TBepaoro 10%. IlnotHOCTH
TBepaoi ¢azbl 3,2 r/em>. PaccunTarh HE00XO0/MMYIO TUIOIIAJlb CIYIIEHHUs, €CIM yHelbHas
mroma ks crymenus 0,28 M%-cyT/T.
PaccunTarh rupaBIndecKyto KPYIHOCTh 3€PEH B3BECH B YCIOBHSIX CBOOOIHOTO OCAXKIACHUS,
€CJIY SKBUBAJICHTHBIN JUAMETpP YacTUIl 35 MKM, a INIOTHOCTh ocaxaaeMbix yactuil 3000 Kr/mS.
Paccunrtath pasMep OCEIAIONIMX 3€PEeH IMIOTHOCTHIO 2,8 I/CM°, eCTH MX THAPAaBIHYEcKas
KPYIHOCTb B YCJIOBUSAX CBOOOJHOTO ocaxaeHus cocrapiuseT 0,5 Mmm/c.



[Tpunoxenue 2

7. OueHoYHbIE CPeCTBA JI NPOBEAeHNs POMEKYTOUYHON aTTecTAlluN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTANNM:

Kon
WHIUKaTOpa

Nuaukarop qocTruxeHust
KOMIIETEHIINH

OrneHouHBIE CpescTBa

IIK-3 Cnocoben OCYIICCTBIIATh TCXHUYCCKOC PYKOBOACTBO pa6OTaMI/I 10 O6OFaH_ICHI/II-O IMOJIE3HBIX UCKOIMAEMBIX U ITOATOTOBKE CBIPHA K O6OF&H.I€HPIIO,
BBI6I/IpaTB TCXHOJIOTHIO O6OFaHIeHI/I$I " paCCUUThIBATH HCOGXOI{I/IMLIC TCXHOJIOTMYCCKHEC MapaMCTPhbL

I1K-3.1

Onpenenser
OpraHU3alMOHHbBIE U
TEXHUYECKHE MEpPBI 10
BBITIOJIHCHUIO
MIPOU3BOJICTBEHHBIX 3aJaHUI
B OT/CJICHUSIX
BCIIOMOTaTENbHBIX,
MOITOTOBUTEIBHBIX U
OCHOBHBIX OIlE€paluii 1Mo
nepepadoTKe ChIPhs

Konmponsnvie eonpocel:
1. Ponp 1 3HaUEHUE BCIIOMOTATEBHBIX MTPOIIECCOB HA 000TaTUTEIhHBIX (hadbpukax. Kiraccupukamms
BCIIOMOTaTeJIbHBIX IIPOIECCOB.
2. Pomab Bomsl B 000TaIIEHNH TOIE3HEBIX HCKOIIAEMBIX.
3. HasnaueHue onepaiuii 00€3BOKMBAHMSI IIPH 00OTAINEHUH TOJE3HBIX HCKOIACMBbIX.
Krnaccudukanus MeTo10B 00€3BOKHBAHHUS.

4. ®axTophl, ONPEIEIAIOLINE BIaroyAepKUBaIoOIIYI0 CIIOCOOHOCTh MPOIYKTOB OOOTallICHHSL.

5. Knaccudukanus BiI0B Biaru U METObI €€ yAaJIeHUs U3 MPOAYKTOB 00OTalCHHUSI.

6. JlpeHupoBaHHUE: CYIIHOCTb IpoIiecca; KIacCU(pHUKAIMs CIOCOO0B IPEHUPOBAHUS U 00IaCTH UX
npuMeHeHUs. PaKTophbl, BIUSIOLINE HA MTPOLIECC.

7. CryuieHue: CyIHOCTb Ipoliecca; 00JacTh IPUMEHEHHSL.

8. Kunernka mporecca crymeHusl.

9. ®axTOpbl, BIUAIOIINE HA IPOLECC CTYILIECHHS.

10. INporeccel, mpoTeKaroIe B Ocaxaatomieics myibie. [I[puMeHenne KoaryassHToB U (pIIOKYIISTHTOB
IIPY CTYLIEHUH, MEXAaHU3MBI UX IEHCTBUS.

11. MeTonka 3KCIIEpUMEHTATILHOTO U3yUYeHHs npoliecca crymenns. Kuneruka crymenusi. Kpussie
CTYIICHMSL.

12. O6mwme cBeeHUS O CTYIICHHH XBOCTOB.

13. IlacToBoe cryuieHne XBOCTOB.

14. ®unbTpoBaHNE XBOCTOB.

15. Peanu3oBaHHbIE TPOEKTHI CKIAUPOBAHMS CIYILIEHHBIX XBOCTOB

16. @unpTpoBanne. CyHOCTH Mporiecca; KiIacCupUKaIus crmoco00B GUIBTPOBaHMS; (PaKTOPEI,
BJIMSIONIME Ha Tpolecc PUIbTPOBaHHUE.

17. OcHoBHOE ypaBHEHUE QUIBTPOBAHUS JJIS1 HEC)KUMAEMBIX OCAIKOB.

18. Kunetuka mporecca GuibTpoBaHMsL.




Kon Nuaukatop 1ocTHXREHUS

o OHCHO‘IHBIG cpe€acTBa
HHAUKATOpa KOMIICTCHII U

19. dakTopsbl, OKa3bIBAIONINE OCHOBHOE BIMSAHUE HA IPOIECC (PMIIBTPOBAHMSL.

20. Meronuka 5KCIepUMEHTAILHOTO U3yYeHUS] KUHETUKU (DUIbTPOBAHUS.

21. MeToauka SKCIIEPUMEHTAIBHOTO ONPE/eNICHHsI KOHCTAHT (PHIBTPOBAHMUS.

22. Tunel GUIBTPOBATIBHBIX IEPETOPOIOK U TPEOOBAHMS K HUM.

23. Cxembl QUIBTPOBAIBHBIX YCTAaHOBOK. JOCTOMHCTBA M HETOCTATKU CXEM, TIPAKTUKA UX MTPHUMEHEHHS
Ha 000TaTUTENBHBIX (hadpHKax.

24. Cymika: CyIHOCTb MpOoLecca, MPUHIMIAAIbHAS CXeMa CYIIMIIBHOW YCTaHOBKH.

25. TIporiecchl BIarooOMeHa MpH CyIlKe, BUJIbI BIIAry MpH cylike. HanpspkeHHocTs OapabaHa 1o
HCIIapsieMOH BJare.

26. Kpussle cymiku. CKOPOCTb CYLIKH.

27. bBopr0a ¢ TbUTBI0 Ha 000TaTUTENBHBIX (haOpHKax.

28. Ot kakux (paKTOpPOB 3aBUCHT IOSBJICHHE MBUIM B pa0ounx nmomMemnieHusx ¢padbpuk?

29. HazoBute ucrounnku oopazoBanust meutid Ha OD.

30. [laiiTe XapakTepUCTUKY IEPBUYHON U BTOPUYHOM MBLIH.

31. HazoBuTte ciocoOBI MBIICYIABIMBAHNS U TAHTE UX KPATKYIO XapaKTePUCTHKY.

32. Yro takoe KI1/] neuieynosurens?

33. C KaKo# 1ebI0 MPUMEHSIETCS] 00ECITBIITMBAHNE PY/ABI U IPOJAYKTOB 00OTaIIeHus?

34. Kakue MeTo/pl 00ecTIbUIMBaHMSI TPUMEHSIOTCS Ha adpukax?

I1K-3.2 KonTponupyer Benenue 3apucosamev 3IcKu3 060pyoosanus, 00vACHUMb NPUHYUN €20 padomevl U  PecyIupo6Ku, Ha36amo
mpolecca nepepadoTku OCHOGHbBIE 0OCMOUHCIMEA U HEOOCMAMKIL:
CBIPBSI, OPTaHU3YET YeTpoicTBO, TPUHIAI PA0OTHI APEHAKHBIX CKIIAT0B; 00JACTH HX TIPUMEHEHUS.
6e30macHyto paboTy YeTrpoicTBO, MpUHIUI PabOTHl 00€3BOXKUBAIOIINX OYHKEPOB; 00JIACTH UX IPUMEHEHHUS.
nepcoHana 000raTuTeIbHbIX YceTpoiicTBO, MPUHIIUIT PAOOTHI 00E3BOKHUBAIOIIUX KOBIIIOBBIX 3JIEBATOPOB.
(habpuk u O06e3BOKMBaHKE HAa TPOXOTAX U CHTaX.
TPOOHITBEHO-COPTUPOBOUHBIX O06e3BoXMBaHUE B MEXAaHUYECKUX KJIacCU(pUKATOpaX.
YCTaHOBOK WuTeHcudukaius nporecca JpeHUPOBAHMUS.

Knaccudukanus anmapatoB /uisi CTYIIEHHS M OCBETJICHUS ITYJTbII.

KoHcTpyKIius U mpuHIUT pabOThl paAHAIEHOTO CTYCTUTENS ¢ Iepu(epruIecKuM MPUBOIOM.
OCTOWHCTBA M HEJIOCTATKH CTYCTUTEIIS; 00JIaCTh MPUMEHEHHUS.

KoHCTpyKIMs ¥ TPUHIIUT IeHCTBUS paJHaIbHOTO CTYCTUTENS C IEHTPATLHBIM TPUBOJIOM TSKEIIOTO

CHoONoMWNE
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O11eHOYHBIE cpe€acTBa

Tuna. JJocTonHCTBa U HEJOCTATKU; 00J1aCTh IPUMEHEHMUS.

10. Konctpykiusa wu npunnun padots cryctutenst SUPAFLO. dakTopsl, Biustone Ha padboTy
CTyCTUTENEN.

11. CoBepIeHCTBOBaHME KOHCTPYKIIMH alapaToB AJIs CTYILEHHUS ITYJIbIL.

12. Cryuenue B TOHKOM ciioe. KOHCTpyKILMS U IPUHLIKIT AEHCTBUSI TOHKOCJIOMHOIO OTCTOMHUKA.
JlocTOMHCTBA U HETOCTATKH; 00JIaCTh TPUMEHEHHUS.

13. Konctpykuus 1 npuHIMT paboTHl IUCKOBOTO BaKyyM-(QHIbTpa. JJOCTOMHCTBA M HEOCTATKH,
001aCcTh IPUMEHEHUS.

14. KoHcTpykius 1 mpuHIKT paboOTHl AUCKOBOTO BaKyyM-(QHIBTPa, 00JIaCTh MPUMEHEHHS.
KoHcTpykTuBHBIE 0COOEHHOCTH JUCKOBOTO BaKyyM-(uibTpa «Mactep.

15. Koncrpykius u npuniun padotel BakyyM-puibrpa CERAMEC. JlocTonHCTBa M HETOCTATKU
¢bunpTpa, 001aCTh MPUMCHCHHS.

16. KoncTpykuus u npuHiun padotsl 0apabaHHOro BakyyM-(GuiIbTpa ¢ BHEIIHEN QUIbTpYOIIEn
NOBEPXHOCTHI0. OCOOEHHOCTH KOHCTPYKIIMU OapabaHHOI0 BaKyyM-(QHIbTPa CO CXOIAIIMM MOJOTHOM.
JlocTonHcTBa U HEAOCTATKU (GUILTPOB; OOIACTU UX IPUMEHEHHUS.

17. KoHcTpykius 1 mpuHIMI paboTHI JIGBHTOYHOTO BakyyM-(uiabTpa. JIoCTOMHCTBA U HETOCTATKHY;
00JacTb MPUMEHEHHUS.

18. Knaccugukarus ¢unstp - mpeccos. [punimn paboTs! puinbsTp-nipecca. JJocToMHCTBA U HEJOCTATKH
(GWIBTp-peccoB, 00JIACTH UX TPUMEHEHHUS.

19. KoHcTpykius u npuHIUm paboThl BEpTUKATBHOTO GUIbTp-ipecca. JlIOCTOMHCTBA U HEIOCTATK!
(GWIBTp-peccoB, 00JIACTH UX TPUMEHEHHUS.

20. VYerpoiicTBo 1 pabota 6apabaHHBIX CYIMTMIOK. JJOCTOMHCTBA M HEAOCTATKH; 001aCTh MPUMEHEHHUS.
21. O6ecnputnBaHKe acOECTOBBIX KOHIIEHTPATOB KaK METO/I MOBBILICHUS UX Ka4eCTBa.

22. KOHCTPYKIIMH LIUKJIOHOB U OaTapeiHbIX IIUKIOHOB JIJIS MbLICYIaBINBAHUS.

23. KOHCTpYKIIMM MOKPBIX IBIJIEYJIOBUTEIEH.

24. KoHctpykiuu 0apOOTaKHBIX U IEHHBIX MbUICYJIOBUTENEH.

25. KoHCTpyKIIMK TKAHEBBIX (DUIBTPOB IS MbUICYIaBIUBAHUS.

26. KoHCTpYyKIIMH 3€pHUCTHIX 1 KOMOMHUPOBAHHBIX (DUIBTPOB.

27. KoHCTpYKIINH 3IEKTPOYUIBTPOB.

I1K-3.3

OnTUMHU3UPYET PEKUMBI

Ilpakmuueckoe 3ad0anue: Cocmagump mexnHoa02u4ecKylo cxemy, eblopamsp Heo0Xo0umoe
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paboTel 000pyIOBaHUS,
HCIIOJIB3YS TEOPETUICCKUE
OCHOBBI METOA0OB
o0oraIeHus MmoJje3HbIX
HCKOITaeMBIX

00opyooeanue 01 Ka)3cooii onepayuu, 060CHO6aNb ONMUMATIbHbIE RAPAMEMPbL RPOUECCOE U PEIHCUMDbL
paodomout 060py008aHUAN:
— cxeMy 00e3BOKMBAHHUS ITPOYKTOB 00OTAIIeHNsI HA MAarHUTOOOOTaTUTENHHOH (aldpuke;
—cxeMy 00€3B0’KHBaHUS POTYKTOB 00OralieHNs Ha IPaBUTALIMOHHON (adpuKe;
— cxeMy 00e3BOKMBaHHUSI MPOIYKTOB oOoramieHus Ha (pruoranuonHoi padpuke;
— CXeMY CTYLIEHHE U CKJIAAMPOBAHUE CTYIIIEHHBIX XBOCTOB;
— CXeMy TBUICYJABIMBAHUS H 00ECTIBUTMBAHUS B JPOOUIIBHBIX OTACICHHUSIX 000raTuTeNbHON (adpuKy;
—CXeMy MbUICYJIABIMBAHUSA U 00ECIBIIMBAHUS B CYIINILHOM OTAEICHUH 000raTUTeNIbHON (habpuKy;
— CXeMy TIBUICYJIABIMBAHUS U 00€CIBUIMBAHUS APOOMIEHO-COPTUPOBOYHOIN YCTaHOBKH;

— CXeMy pa3MelleHus1 000pyA0BaHUS 00€3BOKUBAIOIINX YCTaHOBOK.

Pacuemnoe 3a0anue:

1. Ha nenrpudyrupoBanue nocrynaer myibina oosemom 500 M/ ¢ cozepkanueM B Hel TBepaoro 10%.
ITnoTHOCTB TBepOit (hassr 3900 kr/m°. OnpenenuTs 0GbeM CiTrBa i 00HEM BOJIBI, YXOJISIICH C 0CAIKOM,
eciiu coziepkanue TBepaoro B HeM 60%. IloTepsiMu TBEpAOTO CO CIMBOM IpeHEOpeyb.

2. Ha BakyyM-(WIBTp MOCTYIAET CTYIIEHHBII MPOIYKT CTYCTUTENS C collepskaHueM TBepaoro 45%.
Harpyzka o tBepomy 24 1/4. [TnoTHOCTH TBepaO# (a3zel 3,2 r/em®, Onpenenutb 00beM (pUIbTpaTa U
00BEM BOJIbI, YXOMAIIEH C KEKOM, €CIIM KeK uMeeT BiIaxxHocTh 15%. Ilorepu TBepaoro ¢ ¢punbrpaToMm
coCTaBIAOT 2%.

3. Ha duibTpoBaHue MOCTYIAIOT IECKH CIYCTHTENs 00beMoM 320 M/ ¢ cosepkanreM TBepaoro 45%.
[TnoTHOCTH TBEpO# (azbr 3800 kr/m°. Paccunrars 06beM BOJIbL, yaanseMon ¢ GUIbTpaToM, eCiu KeK
nMeeT BiaxxHOCTh 13%, a morepu TBEpAOro ¢ g)I/IJ'ILTpaTOM cocTaBistoT 2%. Paccunrars
KOHLIEHTPALIMIO TBEPAOTo B GUIbTpaTE B I/IM".

4. B nynsne conepxkurcs 14% tBepaoro. [InmotHocTs TBepaoit (assl 5000Kr/m”. Onpenenurs MI0THOCTD
TaKo! MyJbIbl, Maccy 300 M TaKoit MyJIBIBI, MACCY B HEH TBEPJOTO (B TOHHAX) U 00bEM BOJBI.

5. Ha crymieHue nocTymaet neHHsli mpoayKT GuoTamun B oGbeme 800 M>/4 ¢ IITOTHOCTHIO TBEPAOi (asbl
3800 kr/M° u ¢ coaepxanueM TBepaoro 30%. Onpeaenurs 00beM BOJBI, YAAIIEMOM CO CITUBOM, €CIIH
coJiep;KaHue TBEPAOro B neckax 65%, a BbIX0J IECKOB cocTaBigeT 95%. Paccunrars mioTHOCTH
CTYIIEHHOT'O IPOAYKTA.

6. Heo0xoanMo npuroToBUTH 2 IUTPa MyJbIIbI C coiepkaHreM B Hell TBeporo 45%. IlnoTHocTh TBEpAOi
¢azsr 4200 kr/M°. Paccanrars Maccy HaBeCKH, 00bEM BOJIbl U IIJIOTHOCTh MPUTOTOBJICHHON CYCIIEH3HH.
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7.

10.

B CrycTHTENb IOCTYIACT MYJIbIA B KoTHuecTBe 650 M°/4 ¢ comepskaHueM B Heit TBepaoro 205.
[TnoTHOCTH TBEpO# (azbr 2900 kr/M°. PaccunTarh 06beM BO/IbI, YJIaJIsI€MOU B CJIUB, €CIIU IJIOTHOCTh
CryuieHHoro npojaykra 1650 Kr/M°. [ToTepsimu TBepaOro co cimBoM npenedpeus. Paccunrars
coJiep>KaHue TBEPJOro B CTYIIEHHOM MPOIYKTE.

B nyisite comepxutest 30% TBeporo. IlnotHoCTs TBepaoit Bassi 4 r/cm®. ONpeaenuTh MIOTHOCTS
myJnbIibl, Maccy 240 M° TaKoii MYJBIIBI, MACCY B HEH TBEPJIOTO (B TOHHAX) U 00bEM BOJBI.

B pammanesiii cryctutens noctynaet 400 m3/4 mynbiibl ¢ cogepxkanuem tBepaoro 8%. [ImotHocTh
tBepaoi ¢azel 3200 kr/m3. Conepkanue TBEpIOro B nmeckax 55%. Paccuurats 00beM cruBa u
IUIOTHOCTH IecKoB. [lorepsimu TBep0ro npeHeOpeys.

Ha crymenue nocrymaer 500 M3/4 mysbIbl ¢ pa3kukeHHeM paBHbBIM 3. [LnoTHOCTE TBep10ii (pasbl
2800 kr/M3. Beixon crymenHoro nmpoaykra 90%, comepxaHue TBEpAOro B CYIICHHOM MPOayKTe 63%.
Paccunrarh 06beM ciivBa, 00bEM BOJIBI, YXOASIIEH C MECKaMH, MIIOTHOCTh CTYIIIEHHOTO IPOAYKTA,
MacCy BJIQXKHBIX ITECKOB.




0) Ilopsimiok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTANMHU, MOKA3ATeJId M KPUTEPUH
OlLleHUBAHUS:

[TpomexxyTouHas aTTecTanus 1Mo AUCHUILUINHE «BcrmoMoraTenbHbie MPOIECcChl» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUM, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUH,
npoBoAUTCA B (hopme IK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromuiicss 1EMOHCTPUPYET BBHICOKUN ypOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYaIUSAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00y4arouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepualia, JOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



