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PaGouas mporpamma cocrtaBieHa Ha ocHoBe OI'OC BO - coemmanurer 10
cnenmansuocty 21.05.04 Topuoe nesto (npuka3 MunoGpHayku Pocenn ot 12.08.2020 r. Ne 987)

PaGouyast mporpaMma paccMoTpeHa i o100peHa Ha 3aceqanun kadenper ['eonoruu,

MapKILIeHIepeKoro ea 1 000raIleH s ITOJIe3HbIX HCKOMAaeMbIX
27.02.2025, nporoxon Ne 4 %
3as. kadeapoit W.A. Tpuiuun

[4

PaGouas nporpamma oo6pena meroauueckoit komuccuedr WMIIuT
07.02.2025 r. nporoxoia Ne 4 e T

[Tpeacenarenn T —== W.A. ITerTanes

PabGouast mporpamma cocrasjieHa:
JoueHT kadepsl kaheapst 'MJ1unOIH, kana. TexH. Hayk

- %}/ 0. E. 'opnoa
/4

Peuensenr:
seayuit cnerpamuct OO0 «YpanxuMcepBHCy , KaH/l. TEXH. HayK

%f/ B.I1I. TansimMoB
V4 .




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro Jiena U 000TralieHUs

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A.?pI/IHH/IH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enssMu OCBOEHUS TUCIMIUIMHBI «BcromMorarensHbIe IPOLIECCh) SIBISETCS: pa3BUTHE Y
CTYJICHTOB JJUYHOCTHBIX Ka4ECTB, a Tak)Ke (hopMUpOBaHUE MTPOPECCHOHATBHBIX KOMITETCHIIUN B
cootBercTBUH ¢ TpeboBanusmu GI'OC BO no cnenunanbproctu 21.05.04 T'opHoe gerno.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunmuaa  BcnomoraTenbHble TPOLECCHl BXOAUT B 4YacTh y4yeOHOTO IIIaHa
hopMHUpyEMYIO YIaCTHHKaMH 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON TPOTrPAMMBI.

Jns  w3ydeHus  OUCHUIUIMHBI  HEOOXOMWMBI  3HaHUS  (YMEHHUsSA,  BJIAJICHUSA),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

XuMus

I'eomorus

Oo0oraiieHye NoJIe3HbIX HCKOIIAEMbIX

Pu3nuecKue METO/Ibl U3YYEHHS MOJIE3HBIX MCKOMAEMbIX

3uanus (yMEHUs, BJIa/ICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOMN IUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YYECHUS JUCIUILTNH/TIPAKTHK:

DoTanMoOHHBIN METO 000OraIeHus

[TpoexTrpoBanue 00OraTUTENBHBIX (PadpUK

[loaroToBka K cnaye u caada rocyJapCTBEHHOTO IK3aMeHa

[IpousBoACTBEHHAs - IPEAAUIIIIOMHAS MMPAKTHUKA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynabrare ocBoeHMs IUCHMIUIMHBI (Monyisi) «BcmomorarenbHble NpoOLECCHI»
o0yyaroImuiics 10JbKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

I1K-3 Cnoco0OeH oOcCylIecTBIATh TEXHHYECKOE PYKOBOACTBO pabOTaMU IO OOOTaleHHIO
MIOJIE3HBIX HCKOMAeMbIX M IOJATOTOBKE ChIPbSl K OOOralleHHI0, BBIOMPATh TEXHOJIOTHIO
o0oraiieHus ¥ pacCUUTHIBATh HEOOXOIUMbIE TEXHOJIOTHYECKHE TapaMeTphl

IIK-3.1 OnpenenHeT OpraHnu3allMOHHBIC U TCXHHUYCCKHUC MCPBI 110 BBIIIOJIHCHUIO
MMPONU3BOJACTBCHHBIX 3aJlaHuI B OTACICHUAX BCIIOMOT'aTCIbHBIX,
noATOTOBUTCIBbHBIX 1 OCHOBHBIX onepaunﬁ 110 nepepa60TKe ChIpbsA

IK-3.2 Kontponupyer Benenue mporecca mnepepaboTKH ChIpbsi, OpraHU3YeT
O6e3omacHy0 paldoTy IepcoHaia 000raTUTENBHBIX (HaOpUK U APOOMIHHO-
COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMusupyer  peXuMbl  paboThl  OOOpYIOBaHUS,  MCIIOJB3YS
TEOPETUYECKHE OCHOBBI METO/I0B 00OTAIIEHHS MTOJIE3HBIX HCKOMAeMbIX




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 16,2 akaj. 4acos:
—aynutopHas — 12 akaj. 4acos;
— BHeayauTopHas — 4,2 akaJ. 4acoB;

— camocTosTenbHas pabora — 155,1 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
KOHTakTHas paboTa E z dopma TeKyIero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paznen/ Tema 2 (B axan ) £EB y P Kox
> 8 © | camocrosTenbHON |  yCIIeBa@MOCTH H
JTUCLUTUTAHBI A £ = . | xommerenyu
g g padoThI MIPOMEKYTOUHOM
n1ab. | mpaxT. QS
Tek. P e aTTeCTaluu
3aH. 3aH. | U &
1. Pazgen 1. «OGe3BoX)MBaHUE
MPOJYKTOB 00OTalCHUS
CamocTosiTenbHOe
1.1 1.1. Tema «3Hauenne HEVICHNE
BOJIBI U BO3yXa B ggHOﬁ "
TEXHOJIOTHYECKHX y:aquoﬁ VYerHslii onpoc.
npoiieccax o0oramieHus, B 3amumra
olc) LIeCTBneHI/H/I TLu chnz) Ta JMTEPATYPEL. nabo ]E-IL’II‘O HBIX MK-3.1,
Y PARenop 1 10 Pemenne parop TK-3.2,
MaTepHalioB, obecrieueHrne paodoT.

M JIOMAIHUX 3a7a4 TK-3.3
KoM(OpTHON cpepl s 10 TeMe IpoBepka permeHus
TPYISIIIXCSL. JIOMAITHUX 327124

«IToka3arenu
Knaccugukanus sciomora-
BJIaroCoIep KaHMs
TCJIBHBIX IIPOLECCOB) »
CamocTosiTenbHOe
n3yveHune
eOHOM 1 o
¥ N YerHbIl onpoc.
Hay4JHOI Samra
1.2 1.2. Tema JIUTEPATYPBHI. MK-3.1,
71a60paTOpHBIX
«BnaroyznepxuBaromas 10 Pemenue aGor [K-3.2,
CIOCO0-HOCTh MaTE€PUAIOB) 4 JIOMAIIHUX 33734 p : IK-3.3
10 ToMe IpoBepka permeHus
OMAIITHUX 3324
«ITokazarenu A A
BJIarocoIepIKaHus
».
CamocTosiTensHOe
HU3y4yeHue
yueOHOIt n VerHslif onpoc. K31
1.3 1.3. Tema 10 Hay4HOU 3amura K 3'2'
«JIpernpoBanue» JIUTEPATYPBI. 71a60paToOpHBIX K 3'3'
ITogroroska pabor. '
71a00paTOpHOMY
3aHSTHIO.
CamocrosarenbHoe | YCTHBIN onpoc. K-3.1
H3y4eHUe 3amura )
1.4 1.4. Tema «CryuieHue» 1 10 v N - I1K-3.2,
yueOHOH u 1a60paTOPHBIX K-3.3
HaY4YHOH paboT. '




JIUTEpPaTypBhL.

[ToaroroBka
nabopaTopHOMY
3aHSTHIO.
CamocrosTensHoe
n3ydeHue
yueOHOI 1 YcTHBIH ompoc. K-3.1
1.51.5. Tema 10 HayJHOU 3amura HK-3.2’
«DuibTpoBaHUE) JIUTEPATYPBHI. 1a60paTOPHBIX oy
MK-3.3
[oaroroska pa0or.
1a60paTOpHOMY
3aHATHIO.
CamocrosTensHoe
H3y4YeHHE
yueOHO# 1 YcTHBIH ompoc. K-3.1
ay4yHOH 3a a o
1.6 1.6. Tema «Cymka 10 HayTHOH [T TIK-3.2,
JIATEPaTypHL. 71a00paTOPHBIX
TIK-3.3
[onroroska pabor.
71a60paTOpHOMY
3aHATHIO.
[Moaroroska k Brictymnenne Ha
CEMHUHAPCKO CEeMUHAPCKO
1.71.7. Tema MHHAPCKOMY MHHAPCKOM TK-3.1,
3aHaTHiO Ne 1. 3ansaTuu Nel.
«TexXHoIornuecKrue CXeMbl 10 TIK-3.2,
IloarotoBka K Brinonnenue
00€3BOKUBAHUS) . N MK-3.3
KOHTPOJIbHOM KOHTPOJIBHOM
paborte. paboThL.
HWroro no pazaeny 70
2. Pasgen 2. «O0ecnbUIMBaHUE U
ITBUICYJIaBIIHBAHUC)
CaMmocrosTensHoe
HU3y4YECHUE VYerHbii onpoc.
2.12.1. Tema y:ae“}‘:gﬁ“ i 6ia§flm TK-3.1,
«ObecnblUTBaHNE 14 HHTG};;TypH ppa 60 f TK-3.2,
0 ) ) MK-3.3
TIPOAYKTOB ODOTAIICHHSD ITogroroBka k Pemrenue
nabopaTopHOMYy | JOMAIIHUX 33jad.
3aHATHIO.
CaMmocrosTensHoe
3y4eHUE Ve i orpoc.
2.2 2.2. Tema «O0mue " ggH:i’I;lu ngmmzp
CBCIICHHA O y:a HOM nabo I;-ITO HBIX TK-3.1,
MbIICYJIaBIMBAHUN Ha 12 HHTeyt;T . pa60 f TIK-3.2,
00oraTuTeNbHBIX PaTyPEL P ) TK-3.3
ITonroroBka x Pemenne
(habpuxax»
nabopaTopHOMYy | JIOMAIIHUX 3a7ad.
3aHATHIO.
ITogroroBka K BricTynnenue Ha TIK-3.1,
2.32.3. Tema «Metomst A y
HbLICYAABAMBAMS 12 CEMHHApCKOMY CEMHHAPCKOM TK-3.2,
3aasaTHI0 Ne 2. 3aHaTAN No2. TIK-3.3
HWroro o pazneny 38
3. Paznmen 3. «BogoBo3aymaoe
XO035HICTBO 000OTaTUTEITBHBIX
(habpux»
CamocTosTenbHOe
n3ydeHUe
eOHoM VYerublii onpoc.
3.13.1. Tema «O6uue YHEOHOH 1 THEIH OTID
HayJHOU 3amura TIK-3.1, TIK-
BOIIPOCHI BOJIOCHA0KEHUS 8,7
JIUTEPATYPHI. nabopaTopHBIX 3.2, TIK-3.3
oboraTurenbHbIX HadpuK»
IMonroroBka pabor.
1a60paTOpHOMY

3aHATHUIO.




Pemrenue
JIOMAIIHUX 3a]a4

3.2 3.2. Tema «Hacocsr n [Iposepka pemennst | T1K-3.1, I1K-
10 | mo teme «Pacuer
HACOCHBIE CTaHIIUI . JIOMAIIIHUX 3a/1a4. 3.2, TIK-3.3
BOJONPOBOTHOI
ceTny.
CamocrosTensHOe
U3y4yeHHe
3.3 3.3. Tema «O0mIHe yueOHOM U YcTHBIi ompoc.
BOTIPOCHI 10 HayJHOU 3amura [IK-3.1, TIK-
BO3/1yXOCHAOXKECHHUS JUTEPATYPHI. 11ab0paTOPHBIX 3.2, 1IK-3.3
oboratuTenbHbIX (HadpHK» IloaroroBka k pabor.
1a60paTOpPHOMY
3aHATHIO.
HWroro no pazaeny 28,7
4. Paznen 4. «XBocTOBOE
XO035HICTBO 000OTaTUTEIBHBIX
(habpux»
CamocrosTenbHOe
U3y4deHHe
yueOHOil u
Hay4YHOU
JUTEPATYPEI. N
patyp VYcTHbIii onpoc.
ITogroroska k
71a00paTOPHOM 3amura
4.14.1. Tema «O0wmue PATOPHOMY 71a00PaTOPHBIX IK-3.1, IIK-
8,4 3aHATHIO.
CBEJICHUSI O KaHAIU3AI[UI pabor. 3.2, 1IK-3.3
Pemenue
[IpoBepka pemenus
JIOMaIIHUX 33734
JOMAIIHUX 3a/1a4
o Teme «Pacuer
XBOCTOBOTO
XO35ICTBa
000TaTHTENBHOM
(hadpuKmy.
IToaroroBka k
1a00paTOpHOMY
3aHATHIO.
Pemenue
OMAIITHHX 337134 .
A A VYcTHblii onpoc.
no Teme «Pacuer
4.24.2. Tema HIPABIHEECKOTO 3amura
«I'mppaBauyeckuit P 71a00PaTOPHBIX MK-3.1, IIK-
10 TPaHCIIOPTay.
TPAHCIIOPT POYKTOB pabor. 3.2, IK-3.3
IToaroroBka k
oborarieHus IpoBepka pemeHns
9K3aMEHY:
JOMaIIHUX 32124
HU3y4yeHue
yueOHOM
JIMTEPATYPEI,
KOHCIIEKTOB
JIEKIIUH.
Wroro no pazneny 18,4
HWroro 3a cemectp 155,1 DK3aMeH
Hroro no aucuuruinie 155,1 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mpouecce mpemomaBaHust  AMCUMIUIMHBL  «BcrmomorarenbHblE — HPOLIECCHI»
MPUMEHSIFOTCS TPAJAWIIMOHHAS ¥ MHTEPAKTHUBHAS TEXHOJOTHH.

YcBoeHHE MUCIHMIUIMHBI JTOCTUTAETCS B XOJ€ AyAWTOPHBIX 3aHATUN W BBIIOJIHEHUS
CTYAIGHTAaMH Ppa3IUYHBIX BHJOB CAMOCTOSTENbHOW paboThl. Jlekuuum MpoxomsT Kak B
TPaIUIMOHHON (opMe «iIeKuus-uHpopManus», Tak U B (opMe «ICKUUA-IUCKYCCUS» U
«CEMHUHAP-TUCKYCCUSD» C LENbI0 KOJUIEKTUBHOTO OOCYXXKICHHS BOIpOCa, MpoOsieMbl (3apaHee
BBIHECEHHBIX TIpErojaBareieM Ha OOCYKACHHWE) M MEXIPYIIoBOro auanora. «Jlekuus-
TMCKYCCHSI» TaK MPOXOAMT B (JOPME HAyYHO-IIPAKTUYECKOTO 3aHATHUS C 3apaHee MOCTaBICHHOU
MPOOJIEMAaTUKONW M CUCTEMOM JIOKJIAJ0B CTYACHTOB JUIMTEIHHOCTHIO 5-10 MUHYT, a B KOHIIE
JIEKIMH TIPETNOo/IaBaTelb MOABOJAUT UTOTH CAMOCTOATEIBHOM PabOThI U BHICTYIUICHUH CTYACHTOB,
JOTIONTHSET WIIM YTOYHSET MPEICTABICHHYIO HH(OPMAINIO U (POPMYITHPYET OCHOBHBIE BBIBOIBI.

[Ipy mpoBeAEHWU JIEKIMOHHBIX 3aHATHH HCIONB3YIOTCA: METOJ KOHTEKCTHOTO
00y4eHHs, KOTOPBI TII03BOJIIET YCBOWTH MaTepHwaj ITyTeM BBISIBICHHUS CBS3€H Mexay
KOHKPETHBIM 3HAaHHEM U €ro MPUMEHEHHEM, METOJ MEXIUCUUIUIMHAPHOTO OOydYeHUs s
WCIOJIb30BaHUs 3HAHUN M3 pa3HbIX 00JACTe, X TPYNIHUPOBKU U KOHIIEHTPALIMU B KOHTEKCTE
KOHKPETHOM perraeMoil 3agaun, yueOHas TUCKYCCUSl KaK METOJl MHTEPAKTUBHOTO 0OydeHUs 1o
OOCY)KJICHHUI0 HUTOTOB  BBIMIOJIHEHUS PACUETHBIX 33JaHUA W  aHAIMW3Y  KOHKPETHBIX
IIPOU3BOJICTBEHHBIX CUTYAIIHA.

JlexumoHHBIN MaTepuan yriayossieTcsl Py caMOCTOSTEIbHOM M3yYeHUH MaTepualia o
TeMaM Kypca, 3aKperIsieTcsl IPH PEelIeHUH JIOMAIIHUX 33]1a4 U MPH MOATOTOBKE BBICTYIUICHUN
HAa CEMHHApCKHUX 3aHATUAX, TJe pa3OuparoTcs KOHKPETHbIE MPOEKTHO- KOMIIOHOBOYHBIE
pelIeHrs Ha pUMeEpe ACHCTBYIOIUX MPEATPUSTHI, TP BHIOTHEHUH U 3alTUTe Ja00PATOPHBIX
pabot. Mcronb3yloTcs WIUTIOCTpAaTUBHBIE BUIeoMaTepualnbl (BuaeouinbMel, (oTtorpaduu,
ayJM03anicH, KOMIIBIOTEPHBIE TIPE3EHTALINN ).

B kadecTBe OIIEHOYHBIX CpPEICTB Ha TMPOTSHKEHUU U3YUEHUS TUCIUILIAHBI
UCIONIB3YIOTCS: YCTHBIA OMPOC, TECTUPOBAHUE, BBICTYIUIEHWE HA CEMHHAPCKUX 3aHATHUSAX,
MIPOBEPKa PEIIeHUs JOMAIIHHUX 3a]ay.

Jlek1MOHHBIN MaTepuall 3aKperuisieTcss B XOJ€ J1a0OopaTOPHBIX padoOT, Ha KOTOPBIX
BBITIONMHSIOTCS ~ TPYININOBBIE WU WHIAUBUAYalbHbIE 3a/laHUsl [0 TPOWUICHHOH TeMe.
JIaGopaTopHBIi MPAKTUKYM BBIMIOJIHSAETCS C LEIbI0 MPUOOPETEHHS MPAKTUYECKUX HABBIKOB I10
U3YYEHHIO MPOLECCOB 00€3BOKMBAHUSA U YCTAHOBJIEHUIO BIUSHUS OCHOBHBIX IapaMeTpPOB Ha
nokaszaTenan 00e3BOXKHMBaHHUSA, PErylupoBke oOopynoBaHus. Ilpu mpoBeneHuu 1abOpaTOPHBIX
paboT CTYAEHTHI MOJDKHBI HAayuyUThCS pabOTaTh Ha JIabOpaTOPHOM OOOPYAOBAaHUU, YMETh
MPaBIWJIBHO OPTaHU30BBIBATh JKCIEPUMEHT, ICHO M TOYHO OMHUCHIBATH MPOBEIECHHBIC OTBITHL
IIpu mpoBeneHHM J1aOOPATOPHBIX 3aHATHH HCHONB3YETCSI METOA KOHTEKCTHOro OOy4YeHHH,
KOTOPBIH MO3BOJIIET YCBOUTH MaTepra MyTeM BBISIBICHUS CBA3EH MEX 1y KOHKPETHBIM 3HAHUEM
U ero MPUMEHEHHEM.

CamocrosTenbHas paboTa CTYIEHTOB CTUMYJIHMPYET CTYACHTOB K CaMOCTOATEIbHOMN
mpopaboTKe TeM, B IPOIECCE BHIMOTHEHHUS MHANBHUIYATbHBIX TOMAIIHUX 33aJaHHi, B mpoiiecce
BBIMIOJIHEHUSI KYpCOBOW pabOThl M TpU MOATOTOBKE K TPOMEXKYTOUHOH aTTecTalu.
Pe3ynbTaThl yCBOGHUS MaTepuana mpoBepsoTCs B popMe IK3aMeHa.

6 YueOHO-MeTOqUYECKOE 00ecnieyeHHe CAMOCTOATEILHOM PadoThl 00yUaroIHXCSl
ITpencraBieHo B npuioxeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.



8 YueOHO-MeTOnMUYEeCKOEe M HHPOPMALMOHHOE O0ecnieYeHHe U CHUILINHBI

a) OcHoBHAas JUTEpaTypa:

1. lopmoBa, O. E. OO6e3BoxuBaHHE MPOAYKTOB oOoramieHuss U 000pOTHOE
BOJI0OCHaOKeHre o0oratuTenbHbIX Gadpuk : yueoHoe mocodue / O. E. I'opnosa, H. H. Opexoga.
— Bonorna: Undpa-Umxenepus, 2022. — 236 c¢. — ISBN 978-5-9729-0895-0. — Texkcr:
AJICKTPOHHBIN // Jlanb: AJICKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/281351

2. O6e3BOKMBaHUE TIPOTYKTOB 00OTAIICHUSI MTOJIE3HBIX MCKOMAEMBIX | yd4eOHOE Imocooue
/ B. T'. Haymenko, B. I'. Camoiinuk, H. A. 3Bsarunnesa, E. U. Hasumko. — Bosorna:
Wundpa-Umxenepus, 2023. — 152 ¢. — ISBN 978-5-9729-1129-5. — TekcT : 37€KTPOHHBIH //
Jlanb : anexTpoHHO-OMOMMOoTeuHas cuctema. — URL: https://e.lanbook.com/book/346745

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. I'opnoBa, O. E. OO6e3BoxuBaHHE TMPOAYKTOB OOOTaIeHUs U 00OpOTHOE
BO/IocHa0keHue oboraTuTeNbHBIX (hadpuk : yuebnoe nocoodme / O. E. 'opnosa, H. H. Opexosa ;
MI'TY. - Marautoropck : MI'TY, 2017. - 1 anektpow. onT. auck (CD-ROM). O6bem 5,9 M6.- Ne
roc. peructparmu 0321703338 - URL: https://catalog.inforeg.ru/Inet/GetEzineByID/315996

2. OKcrulyataiis ¥ MOHUTOPHUHT  MH)KEHEPHBIX CHCTEM  BOJOCHAOXKCHHS,
BOJIOOTBEJICHUS U OOBOJIHEHUS : yaeOHUK 171 By30B / B. B. Banxka, B. I'. I'puns, B. 1. Opexoga,
E. B. JlertsapeBa. — CaunkTt-IlerepOypr : Jlanb, 2024. — 200 c. — ISBN 978-5-507-49041-7. —

Tekcr : onextpoHHbli // JlaHp : sneKTpoHHO-OMONIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/401153
3. ABnoxuH, B. M. OcHOBBI 00oTaIeHus MoJIe3HbIX HCKOMAeMbIX ;| yIYeOHUK : B 2

tomax / B. M. ABnoxuH. — 5-e u3j., crep. — Mocksa : ['opnas kaura, 2021 — Tom 1 — 2021, —
420 c. — ISBN 978-5-98672-533-8. — TekcT : anekTpoHHbIH // JlaHs :
aNeKTpOHHO-OnbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/248780

4, Conoraes, B. 1. OcHOBBI BOJJOCHA0KEHUSI 1 BOJIOOTBEACHHUS : yueOHOE mocooue /
B. U. Conorae. — Owmck : CubAJIU, 2023. — 154 c. — Tekcr : snexTpoHHbIH // Jlanp :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/407414

5. ®enoros, K. B. IIpoextupoBanue oborarutensHbix (adbpuk : yuebHuk / K. B.
®enoroB, H. . Hukonbsckas. — 2-e uzn. — Mocksa : ['opras kaura, 2014. — 536 c. — ISBN
978-5-98672-379-2. — TekcT : 31eKTpOHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEeYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/72717

6. AnamoB, 3. B. OCHOBBI MpPOEKTHPOBAaHUS O0OraTUTENBHBIX (PaOpUK : yueOHoe
rocodue / 3. B. AnamoB. — Mocksa : MUCHUC, 2012. — 647 c. — ISBN 978-5-87623-458-2. —
Tekcr : onexTpoHHbi // JlaHp : 31eKTpoHHO-OMOnIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/47414

7. Campirus, B. JI. O0e3BoXKMBaHME W OYMCTKA CTOYHBIX BOJI MPH OOOTaIleHUH
MUHEPAJILHOTO CBHIpbs (pa3zenieHue TBepAor U xkujakoi ¢as) : yueOnuk / B. JI. Cambirun, B. A.
Urnarkuna, P. B. KopxoBa. — Mocksa: MUCHUC, 2013. — ISBN 978-5-87623-696-8. —
Texcr: oanextponssii / Jlame :  2yekTpoHHO-OMOMMoTewHass cuctema. —  URL:
https://e.lanbook.com/book/116443

8. Ilepuommueckne wm3manms: “OOorameHue pyn’, pedepaTuBHbIN kypHan “TopHoe
neno”, “I'opHblii sxypHan”, “I'opHbIi )KypHai. HI3BecTHs BBICIINX yueOHBIX 3aBeICHHUNA .

B) MeToauuyecKkue yKazaHus:
['opnoBa O.E. Meronuueckue yka3zaHusl K JIaOOpaTOpHBIM paboTaM IO JUCHHUIUIMHE
«BcromorarenbHble mporecch» A odydarommuxces no cnenuaibHoctu 130405.65 Beex dopm

o0yuyenus.- Marautoropck: M3n-Bo Maruutoropck. roc. Texs. yu-ta um. [.. Hocosa, 2015.-
30c.
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r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebi:

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBEI 00OrameHust moJIE3HBIX
MCKOMAEMBbIX : Y4eOHUK : B 2 Tomax / B. M. ABnoxun. — 4-e u3z., crep. — Mocksa : ['opHas
kanra, 2018 — Towm 1 : O6orarurensabie mporeccsl — 2018. — 420 c.

http://e.lanbook.com/books/ A6pamoB, A.A. TexHosorus nepepadbOTKU U 00OTaIICHUS
Py IBETHBIX MEeTA/LUIOB: Y4eOHoe mocodue B 2 kH. T.3. Kuura 1. Pynonoaroroska u Cu, Cu-Py,
Cu-Fe, Mo, Cu-Mo,Cu-Zn pyas! [Dnekrponnsiii pecypc].— M.: U3n-Bo «I'opuas kauray», 2005.
=575 ¢.— ISBN 5-7418-0346-8.

http://www.twirpx.com/file/455160/ Mamymux, FO.J1. BcnomorarenbHble nporeccs
oboramenns. Koncrnekt neknuii [Dnekrponnslii pecypc]. — Jonenk, JJorHTY, 2008. — 92 ¢.—

http://www.twirpx.com/file/647547/ Hazumko, E.I1. KoHcriekT Jiekiuii mo Kypcy
O6e3BokuBaHUE TPOAYKTOB oboramenus [Dnekrponnslil pecypc]. [ JJouHTY, Jlonernk — 2008.
— 106 c.

IIporpammuoe obecnevyenne

HaumenoBanue o
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MS Office 2007, 135 o1 17.09.2007 Geccpoumo
Professional
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JlexuronHas ayautopus MynbTUMEAUINHBIE CPEACTBA XPAHECHMUS, IIEpeJaud U
MpeicTaBIeHHs] HHPOpMAaLUH

JlaGopaTopust BcmomoraTenbHbIX TporieccoB (aya. 10)

1. JIabopaTopHasi yCTaHOBKA JIJIsl U3y4€HUSI KUHETUKU CTYIICHHUS.

2. JlaGoparopHasi BakyyM-(pHJIbTpOBaJIbHASl YCTAHOBKA C IIOBOPOTHOW BOPOHKOH.

3. JlaGopatopHas BakyyM-(UIbTpOBajbHas YCTAaHOBKA HJSi OIpEAETCHUS KOHCTAHT
(bUIBETPOBAHUS.

4. JJaboparopHas ycTaHOBKa OapabaHHOTO BaKyyM-(HIbTpa.

5. Becsl TexHuueckue.

KommbrotepHsiii kiace [lepconanbhbie kommbioTeps ¢ maketom MS Office, ¢ BbixooMm B
WuTepHer M C JOCTYNIOM B D3JIEKTPOHHYIO HHGOPMAIMOHHO-00pa30BaTENbHYIO CpPEIy
YHHUBEpPCUTETA

Aynuropuu JUisi cCaMOCTOATEIbHONW pabOThl: KOMIIBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbI
oubmmoreku Ilepconanbubie KommproTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTebHYIO Cpely YHUBEPCUTETA

[Tomemenue Juisi XpaHeHUss U OPOPUIAKTHUECKOTO OOCIY)KUBaHHUS — y4eOHOIO
obopynoBanus Cremnaxu sl XpaHeHUs: y4eOHO-HarISAHbIX TOCOOM U yueOHO- METOINYECKOM
JOKYMEHTAI1H.

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

[To npucnumimHe «BcemomorarenbHble NPOIECCH» MPEIyCMOTPEHAa ayauTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.

BheaynutopHas camocTosiTenbHasi paboTa CTYACHTOB OCYIIECTBIISIETCS B BUE MOATOTOBKH
K J'Ia60paTOpHI>IM, KOHTPOJIbHBIM pa60TaM, CCMUHAPCKUM 3aHATHUAM, IPU PCHICHUN JOMAITHUX
3ajad.

Buasl camocrosiTennbHOM paboThl (00BEM 4acOB, OTBOJIMMBIX HA CAMOCTOSITENIBHYIO paboTy
1o yueOHOMY 1ui1any — 54,5 4acoB):

1. CamocTosATeNbHOE N3YYeHUE YUeOHOH TUTepaTyphl — 16,5 gacos
2. I[loaroroBka Kk 1a0OpPaTOPHBIM 3aHATUSAM — 10 gacoB
3. IToaroroBka K CEMUHAPCKUM 3aHATHIM — 8 gacoB
4IToaroroBka K KOHTPOJIBHOM paboTe —4 yaca

5. Pemienue moMalmHux 3amad — 16 yacoB

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

1. Cxembl 00e3BOKMBAaHUSI TPOJYKTOB OOOTramieHuss Ha MarHUTOOOOTaTUTENbHBIX
dabpukax.
CxeMmbl 00€3BOKMUBaHMS TPOAYKTOB 00OTaIlIeHUsI Ha IPaBUTAIIMOHHBIX (habpuKax
CxeMmbl 00€3BOKMBAHUS TPOJYKTOB 0OOTaleH!s Ha (PIIOTallMOHHBIX (adbpuKax
KomnoHoBka 060opynoBanus 00€3B0KUBAIOLINX YCTAHOBOK.
Cry1ienue 1 CKJIaupOBaHUE CTYIIEHHBIX XBOCTOB.

arwN

Ilepeuens mem 0na no02omoeKku K cemunapckomy 3auamuto Ne2 «Qbecnviiusanue u
nolieynasIueanue Ha 0602amumenbHvIX Padpukaxy:

1. KoHcTpykuuu o0ecnbUIMBaTEIICH.

2. OGecnbpuuBaHUE acOSCTOBBIX KOHIIGHTPATOB KaK METO/I MTOBBIIICHUS MX KAYECTBA.

3. KoHCTpyKIMM IUKJIOHOB U OaTapeiiHbIX LIMKJIOHOB ISl MbUICYIaBIMBaHUS.

4. KOHCTpPYKIIMM MOKPBIX IbIIEYIOBUTEIEH



Bap6oTraxHble U IEHHBIE BUICYIOBUTEIH.

KoHCTpyKIIMU TKaHEBBIX (GHIIBTPOB JIJIS MBLUICYTaBIABAHHSL.
KoHCTpyKIIMY 3epHUCTHIX 1 KOMOMHUPOBAHHBIX (DUITBTPOB.
KoHcTpyKIuu 371eKTpOoQUIBTPOB.

CxeMbI MbUICYIABIMBAHUS HAa 000TaTHTEIHHBIX GadbpuKax.
1O boprba ¢ mpuIbI0 Ha 000TaTUTENBHBIX (hadpHKaXx.

©ooNo O

BapuanTtbl KOHTPOJBLHOW padoTbl mo pasgeay «O0e3BoKMBaHUE TPOAYKTOB

o0oraleHus

1.
2.

BapuanT 1
1. Ilepeuucnure BUIBI BIard U YKaKUTE MOPSAOK HACBIILIEHUS BIAroil abCONIOTHO CyXOro
MaTepuaia.
2. PackpoiiTe BIHsiHEE KPYITHOCTH M (DOPMBI YaCTHII Ha BJIAroyAep:KUBAIOIIYIO CIIOCOOHOCTb
IPOAYKTOB 00OTaIleHusl.
3. Ommmmre npomecc 00e3BOXHMBaHUS B OyHKepax. YKaxuTe 007acTh NPUMEHEHUS
Ipolecca; Kakas Bilara yajasieTcsi U3 MaTepuaia.
4. TlpuBemuTe KOHCTPYKLIMIO ¥ HPUHIOUN PabOTHI  JAMCKOBOTO  BaKyyM-(HIbTpA.
[Iepeuncnnre JOCTOMHCTBA U HENOCTATKU KOHCTPYKIIMH.
5.
BapuanT 2
JlaiiTe xapakTepucTUKy KanwUIsipHO# Biark. Ha kakue Buibl OHA oapa3aesnseTcs?
Packpoiite BIMsSHHE MOPUCTOCTM U CTPYKTYphl OcCaJKa Ha BIAroyJIep:KUBAIOILYIO
CIOCOOHOCTH MPOJIYKTOB 00OTaIlICHHUS.
3. Onummre mnpouecc 00€3BOKMBAHUS Ha JAPEHAXKHBIX CKJIaJaX. YKaxuTe 001acTh

IMPUMCHCHUA MMPOLECCa; KaKad BJiara yaaJsi€TCd u3 mMmarcpuala.

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

JOCTOMHCTBA U HEAOCTATKU KOHCTPYKI[UH.

Bapuanr 3
1. [aiite xapakTepucTHKy ajgcopOoupoBaHHON Biaru. Ha kakue Bubl oHa nojapaszaensercs ?
2. Packpoiite BiMsHHE (DU3MKO-XMMHUYECKOTO COCTOSIHHS TIOBEPXHOCTH TBEpAOro Ha
BIIArOYAEP>KUBAIOIIYIO CIOCOOHOCTH MPOIYKTOB O0OTAIIEHHUS.
3. Onummure npouecc 00e3BOKUBAHUS Ha TPOXOTaxX. YKaKUTe 00JIaCTh MPUMEHEHUS Ipoliecca;
Kakasl Bjlara yAaJjsieTcsi U3 MaTepuania.
6. IlpuBenuTe KOHCTPYKIMIO M MPUHIMIT pabOThl paAHaIbHOIO CIYCTUTENS C LIEHTPAIbHBIM
npuBojoM. [lepeuncnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIHH.
Bapuanr 4
1. JlaiiTe XapaKTE€pUCTHKY TMTPOCKOMUYECKOM BIaru. YKaxure MopsIoK yIaleHus BIark u3
00BOJHEHHBIX MPOYKTOB 00OTalleHUs! TPHOOE3BOKUBAHUH.
2. PackpoiiTe BIMsIHEE KPYITHOCTH M (DOPMBI HaCTHII Ha BJIAroyAep>KUBaIOIIYI0 CIIOCOOHOCTb
MPOJYKTOB 00OTaEHUSI.
3. Omumure mporecc 00€3BOXKHMBAHMS B KOBIIOBBIX JJIEBaTOpax. YKaXuUTe O0JIAaCTh
NPUMEHEHHUS Mpoliecca; Kakas Bllara yajsieTcsl U3 MaTepuana.
4. TlpuBenuTe KOHCTPYKLIMIO U TPHHIMUII PpabOThl TOPU3OHTAIBHOIO (PUIBTp-Tpecca.
[lepeuncnure JOCTOMHCTBA U HEAOCTATKU KOHCTPYKIIMH.
Tectsl Kk pa3neny Kypca «O0e3BoKkUBaAHUE IPOAYKTOB 000raleHUs»
BapuanTt Ne 1
1.0t dyero 3aBuCHUT BBIOOpP OOOPYIOBAaHHUS U CXEMBl OOE3BOXKMBAHMS MPOIYKTa
oOorareHus?

1.OT xpynHOCTH MPOYKTA
2.0T cMauMBaEMOCTH ITIOBEPXHOCTH
3.0T mIOTHOCTH MPOYKTA



4.0T nOpUCTOCTH MPOJYKTA.

2.Kakumu cuiiaMu yziep:KuBaeTcs KallWIsipHas BJlara B MUKpO- U MaKpOKaluuisipax?

1.MoieKyIsIpHBIMU CHUJIaMH CLIETIIIEHUS] MEKY MOJIEKYJIaMU TBEPOTO U BOJIBI.

2.Cunamu aacopOuu.

3.051eKTpoCcTaTUYECKUMHU CUIaMU OTTAJIKUBaHUSI OJHOMMEHHBIX 3apsi/10B.

4.Cunamu NOBEpXHOCTHOI'O HATSHKEHUS! BOTHYTBIX BOJAHBIX MEHUCKOB B KallMJUIApaXx.

3.Kakoe BiusiHME OKa3bIBACT CMAaYMBAEMOCTh MMOBEPXHOCTH TBEPIOH (pa3bl HA KOHEUHYIO
BJIAKHOCTh MPOJyKTa?

1.He oxa3piBaeT BIusSHUS.

2.Yem Ooublie 0,7eM MEHbIIE BIAXKHOCTh IPOAYKTA.

3.Yewm Gompiie 6,TeM BBIIIE BIAKHOCTh MPOIYKTA.

4.Yem menb1e 0,TeM MEHBIIE BIAXKHOCTD.

4. Ob6nmacTh MPUMEHEHHUS KOBIIOBBIX 3JIEBATOPOB?

1.Anst 06e3BOKUBaHMS (DIOTAIIMOHHBIX KOHIICHTPATOB.

2. 1511 06€3BOKMBAaHMS MAarHETUTOBBIX KOHLIEHTPATOB.

3.1 00€3BOKMBaHUS MapraHUEBbIX KOHLIEHTPATOB MPOJIYKTOB 00OrallleHus yIiie.

4.]111 00€3B0O’KMBAHUS YTOJIBHBIX [IIIAMOB.

5.B crycTuTensx B 30HE CKATUS 0CaKa HAOIII0JaeTCs:

1.M3051upoBaHHOE IBUKEHHE TBEPABIX YACTHUL] B BOJIE.

2.CTeCHEHHOE MaJIeHUE YacTHll.

3.JIBUKeHHE KUAKOCTH BBEpPX 10 KaHAJIaM B OCaJIKe IOJ] AaBJICHUEM HaXOJSLIErocs BbIIIE
MaTepuaia.

4.ConmxeHre CKOpoCTel MaJeHus KPYIHbIX U MEJIKUX YaCTULl U OCAXKAECHUE UX CIIOEM.

6.B kakux equHUIIAX U3MEPSIETCS YAEIbHas IUIOIIA b CIYIIEHHUS.

1.MPu/r.

2.M%/T.

3.m%/m.

4.1/m.

7.Kak wu3meHnsercss &-moTeHLMAn JBOWHOTO 3JIEKTPHUUECKOro cjos ¢ J00aBICHHEM
DIIEKTpOJINTA?

1.CHuxkaeTcst 10 HYJIS.

2.YBenuuuBaeTcs.

3.CTaHOBUTCS paBHBIM MOJTHOMY (TEPMOAMHAMUYECKOMY) OTEHLIUATY.

4.He n3mensercs.

8. OTinMYMTeIbHOH OCOOCHHOCTHIO BBICOKOIPOM3BOMUTEIBHBIX —crycrutenei  supaflo
SBIISIETCS:

1.Hanmuuue rpe6koBoit (hepMBl.

2.Hanuune KoJbLEeBOro CIMBHOTO eso0a ¢ OTOOMHUKOM IEHBI.

3.Hanuuue wmexaHu3ma nogabeMa rpedkoBoi hepmbl.

4.Hanuuue 0>XxMKEHHOM 30HBI (MOCTEH) U3 CPIOKYTUPOBAHHBIX YACTHIL.

9.1 9ero m0OABISAIOTCS peareHThI-COOMPATENH B CTYIIAEMYIO MyNIbITy?

1.PeareHTsl THAPOPOOH3UPYIOT MOBEPXHOCTD YaCTHUI], CHU)KAIOT YCTOWYMBOCTH THAPATHBIX
CJIOEB U CIIOCOOCTBYIOT CJIMIAHUIO YACTHII.

2.CHWXAIOT MIEKTPUYECKUH 3apsii HA TOBEPXHOCTH YaCTHII.

3.CBs3bIBAIOT MEX]ly COOON TOHKHE YaCTHIIbI, 00pazysh MeXa1y HUIMH «MOCTHUKH.

4.BpI3pIBAaIOT paclaj, arperaroB B BOJHOM CYCIIEH3MM Ha OTAEIbHBIE YACTHUIBI WIIU
MOJIEKYJIBI.

10./IBmxyeit cunoit GUIIbTpOBAHUS SABISETCA:

1.Cuna tspxecTH.

2.1lenTpoOexxHas cuia.

3.Pa3HocTh naBieHM MO 00€MM CTOPOHAM IMMOPUCTOM MEPETOPOIKH.

4.Cuna KanwuisipHOTO J1aBJICHUS.



11.KakoBo BIHsSIHHUE CKOPOCTH BpalleHHUs (UIbTPYIOIIECH MOBEPXHOCTH Ha TOKa3aTelu
bunsTpOoBaHU?
1.Ilpu yBenrueHUN CKOPOCTH BPAIEHMSI BIAXKHOCTh 0CAIKa YMEHbILIAETCSI.
2.Ilpu  yBeldMYEHHWH CKOPOCTH BpallleHHWs MPOU3BOAUTENILHOCTH IO  TBEPAOMY
YBEJIMYUBAETCS.
3.IIpu yBenuueHNN CKOPOCTH BpaIeHHsI TPOU3BOIUTEILHOCTD IO TBEPIOMY YMEHBIIIACTCS.
4.1lpu yMEHBIIEHUU CKOPOCTH BpaUICHHUs IMPOU3BOAUTEIBHOCTH IO  TBEPAOMY
YBEJIMYUBACTCS.
12.KakoBa nomkHaA OBITH BBHICOTa 0APOMETPUYECKOM TPYOBI A 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 06e3BOkHMBaHUS TPYOBIX, OBICTPOOCENAIOIINX CYCIIEH3HIM CO CKOPOCTHIO OCaXACHUS
gactur Oonee 18mm/c.
2.J1ns KpyMHO3EPHUCTBIX CYCIIEH3UI ¢ KPYIMHOCTBIO YacTull oT 2 10 0,2MM.
3. 41 TpyTHOPMIBTPYEMBIX  CHIIBHOPA30aBICHHBIX ITYJIBIT C KPYITHOCTHIO YaCTHII 10 1 MKM
U MCHEe.
4.J1151 TOHKO U3MENbUEHHBIX NPOAYKTOB KpYNHOCTHIO 30-100MKM.
14. Yro siBnsieTcs ABMKYILEH CUIION Mponecca CyIKu?
1. Pa3HocCTh HaBiieHU C BHEIIHEW U BHYTPEHHEH CTOPOHBI IIOPUCTOM MEPETOPOIKHU.
2. Cuna TsbKeCTH Tejia B Cpejie.
3. LlenTpoOerkHas cujia MHEPLUU.
4. Pa3zHOCTb fajleHui BOJSHBIX IApOB y OBEPXHOCTU MaTepUala U B OKPYKAIOILEH cpelie.
15.Kakum oOpa3oM  OCYIIECTBIISIETCS  JBIDKEHHME areHTra CyIIKd 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.
. ApennpoBanue.
. @unpTpoBaHHME.
. Cymixa.
. K MOKpBIM OTHOCATCS IPOAYKTHI C CO/IEP)KAHUEM BJIATH :
. He menee 40%.
. Ot 15 no 40%.
. Ot 5 1o 15%.
. He menee 5%.
. Kakas Biara HauMeHee IPOYHO yJIEPKUBAETCS TOBEPXHOCTHIO TBEPAOIO Tea?
. 'mrpockonmueckas.
. CBoOO/1HAs TPaBUTALIMOHHAS.
. IIpouHoCBsI3aHHAas.
. Anre3noHHasl.
. CBoOO/1Hasl TpaBUTALlMOHHAS BJlara:
. IlepemeriaeTcst MeXy YaCTUIIAMU TBEPAOTO O] AEUCTBUEM CHUIIBI TSDKECTH.
. 3amoJTHAET MUKPOKAMWUISIPbI BO BHYTPE3EPHOBBIX MOPaX YaCTUIl U MAKPOKAMUIIIApax B
MEXX3EPHOBBIX ITPOCTPAHCTBAX.
3. Yaep:xxuBaeTcs Ha HOBEPXHOCTH YaCTHUI] MOJIEKYISIPHBIMU CHJIaMU TBEPAOE — KHUIKOE.
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4. AncopOupyercsi Ha TOBEPXHOCTH TBEPABIX YACTHIL U3 BO3TYyXa.

5. JlperrpoBaHue — 3TO MPOIIECC 00E3BOKNBAHMS, OCHOBAHHBIN:

1. Ha ectectBeHHOU (pUibTpaIMK KUAKOCTH Yepe3 CIOM MaTrepuaia Mmoj AeHCTBUEM CHIIbI
TSAKECTH.

2. Ha ynaneHue *uIKOCTH U3 MaTepuaa moj JeHCTBUEM IIEHTPOOSKHOMN CHIIBI.

3. Ha ynaneHnue )XMIKOCTU U3 MaTepHaja MoJ JeHCTBUEM Pa3HOCTU AABICHUH MO 00euM
CTOpPOHAM MOPUCTOM MEPETOPOIKH.

4. Ha ypaneHue >KMAKOCTH U3 MaTepuana IMoj JIeHCTBUEM Pa3HOCTH AABJICHUH BOJSHBIX
[IapoB y MOBEPXHOCTHU MaTepHaja U B OKPYKaIOLIEM IPOCTPAHCTBE.

6. Kakoe BiusiHME OKa3bIBa€T KPYMHOCTh YaCTHI] 00€3BOKMBAEMOr0 MaTepHaia Ha BbICOTY
KallWUISIPHOTO MOIbeMa )XUIKOCTH h B mtabene?

1. He oka3biBaeT BIMsIHUE.

2. Yem MeHBIIIEC YaCTHIIBI MaTepUaa, TeM Boie h.

3. Uem KpyIiHee yacTHULbl, TeM Bblie h.

4. Yem Membpue YaCTHIIBI, TEM HUXKeE h.

7. B uem 3akirouaeTcs nporece CryueHus?

1.B noBblIeHNN KOHLIEHTPALMK TBEPAOH (Pas3bl B CTYIIEHHOM MPOAYKTE MO CPAaBHEHUIO C
UCXOJIHOM CYCHIEH3UeH U MOIy4€HUH OTHOCUTEIBHO YUCTOTO CIIMBA.

2.B paznenenuu TBepAOH U KHUIKOH (a3 myabIbl OCPEICTBOM OPHCTOM MEPETOPOIKH.

3.B pazneneHun KpynHbIX U MEJIKUX YaCTHIl B BOJAHOU cpee.

4.B nonay4yeHUH OCBETIEHHOMN BOJIbl C MUHUMAJIbHON KOHIIEHTpAIe TBEPAbIX YaCTHII.

8. KakoBa npuunHa (oKyIsSUHM TBEP/bIX YACTULL B MyJbIie?

1. Cuennenue anoyiIpHbIX KOHIIOB coOMpareis, 3aKpeIIEeHHOT0 Ha MIOBEPXHOCTH YaCTHULL.

2. CHW)KEHUE BEIIMYUHBI MIEKTPOKUHETUYECKOTIO IOTEHIIMANA TIOBEPXHOCTH.

3. Cxarne muddy3Hoir wactu JIOC B pe3ynbrare 4Yero YacTUIBI COJNMKAIOTCS Ha
paccTOSIHUY, KOTJa CUJIbI IPUTSKEHUS 3HAYUTEIIbHBI.

4. CrenieHue 4acTHI] 3a CUET DJIEKTPUUECKUX CHIL

9. J171s1 MOBBIIIEHUS COAEP KaHUS TBEPAOTO B CI'YILIEHHOM MIPOAYKTE HEOOXOUMO:

1. YBenuuuTh Maccy OTKa4YMBAEMOTO CTYIIIEHHOTO MPOYKTa.

2. YMEHBIINTH MacCy OTKaYMBAEMOI0 CI'YIIEHHOTO IPOAYKTA.

3.Pa30aBuTh NCXOHOE MUTAHUE CBEXKEH BOJOM.

4.Y 1anuth 4acTh BOJbI U3 HCXOJHOTO MUTAHUS.

10. OTAnuuTenbHON 0COOEHHOCTHIO CTYIIEHUS B TOHKOM CJIO€ SIBJISICTCSI:

1. YBenuueHnue CKOpOCTH OCaKEHUS TOHKUX YaCTHLL.

2. YBenuueHue MIomand OCaKIeHNs 0e3 U3MEHEHUs TabapuTOB aIIapaToB.

3. YBenuueHnue npon3BOAUTEIBLHOCTH CTYCTUTENS 10 UCXOAHOMY MUTAHHUIO.

4. YBenuueHue coJiepKaHus TBEPIOTO B CTYILIEHHOM MPOIYKTE.

11. Kak ocymiectnisiercs mpouecc pUiIbTpoBaHUs B BaKyyM-(puibTpax?

1. 3a cdeT ruAPOCTATUIECKOTO JaBICHUS CTOJIOA KUIKOCTH.

2. 3a cueT co3JjaHus pa3psHKEHUS C BHYTPEHHEH CTOPOHBI (PHIIBTPYEMOIl eperopoIKu.

3. 3a cyer moaayu MyibIbl O] AaBJIEHUEM Ha (PUIBTPYEMYIO IEPErOPOJIKY.

4. 3a cuer NPOXOXKIEHHUS JKUIKOCTH YEPE3 IMOPUCTYIO IMEPErOpOAKY IOJ JEHCTBUEM
IIEHTPOOEIKHOMN CHITHI

12. Kakas Bnara yjanseTcst U3 MaTepualia B 30He 00€3BOKMBAHUS U MPOCYIIKH OCaJKa B
BakyyM-(punbTpax?

1. CBoOonHas rpaBUTAIIMOHHAs BIIAra.

2.I'mrpockornnueckast Biara.

3. OcTaTku rpaBUTallMOHHON BJIary, KaluJuIApHas U YaCTUYHO ar€3MOHHA.

4. Xumunyeckas Biara.

13. KakoBo Ha3Ha4YeHHE pacrpeeIUTEIbHON rOJIOBKH B BaKyyM-(UIbTpax?

1. st oTBOSA pumbTpaTa.

2. Jlng co3gaHus BaKyymMa B CEKTOpax.

3. Ins mojgaym cxaToro Bo3ayxa B CEKTOpA.



4. Jlna noNnepeMEHHOI0 COEUHEHUSI CEKTOPOB C BAKYYMHOW YCTaHOBKOM M yCTaHOBKOM
CKaToro BO31yXa U OJHOBPEMEHHOI'O OTBO/A (GMIIbTPATA.

14. Yto Ha3bIBaETCS areHTOM CYIIKU?

1. AGCOJIFOTHO CYXOH BO3IYX.

2. Harperast 1OBEpXHOCTb.

3. BoasHoii nap.

4. Bo3nymuiHas cpesia, BOCIpUHUMAIOIIAsl UCIAPSIOIIYIO BIary.

15. OTnnunTenbHON OCOOEHHOCTBIO CYHIHIIOK C «KHUIISIIIUMY CIIOEM SBIISETCA:

1. Hannuue nceBpooKnKEHHOTO €105 CyLIIMMOro MaTepuaa.

2. IIpoxokaeHue Bcero MaTepuaia 4epe3 CylmIbHYI0 KaMepy ¢ BBICOKOH CKOPOCTBIO.

3. BO3MOXHOCTB CYIIKM KPYITHOTO MaTepHalia.

4. IIpoIOJKUTENIBHOCTD CYIIKH OYE€Hb MaJa.

BapuantNe3
1. K B1aXxHBIM OTHOCSITCSI IPOYKTHI C COACPIKAHUEM BJIaru:
1.He menee 40%.
2.0t1 15 no 40%.
3.0t 5 no 15%.
4.He 6omnee 5%.
. Kakas Bnara nanbosnee mpo4HO yJIep>KUBAETCs TOBEPXHOCTHIO TBEPIOTO Tema?
. CB0OO1HAsI TpaBUTAI[MOHHAS.
. Anresnonnas.
. 'mrpockonmyueckas.
. [IpouHocBs3aHHas.
. AIlre3uoHHas BJiara 1o CBOe MPpUpPO/Ie SABISETCA:
. MexaHnuyeckoi.
. DU3UKO-XUMUYECKOM.
. XUMUYECKOM.
. DU3UKO-MEXaHUYECKO.
. [lopsanox HackIIeHHs BIaroi abCoMOTHO CyXOro MaTepuana:
. 'mrpockonuyeckas - aare3snoHHas— MPOYHOCBSI3aHHAS- CBOOOIHASI TPABUTAIIMOHHAS.
2. CBoOo/1Hasl TPaBUTAIIMOHHAS-TTPOYHOCBSI3aHHASI-aIT€3NOHHAS-TUT POCKOMTUYecKasl.
3.KanumisipHo-CTBIKOBasi—BHYTPUIIPOMEKYTOUHASI—aIT€3MOHHASI-CBOOOTHAS
rpaBUTALMOHHAS.
4. Aare3noHHas-IPOYHOCBSI3aHHAS-CBOOOHASTPABUTAIIMOHHASI—HY TPUTTPOMEKYTOUHAS.
5. B nponecce apeHnpoBaHus U3 MaTepralia yaanseTcs:
1. CBoOOHASI TpaBUTAI[HOHHAS.
2. KanunnsipHas Biara.
3. AaresuoHnas Biara.
4. Xumuyeckas Biara.
6. Ot yero, rIaBHBIM 00pa3oM, 3aBUCUT BpeMsi 00€3BOKHUBAHUS MPOAYKTOB 000TalEHUS B
OyHkepax?
1. OT rpaHyI0METPUYECKOTO COCTaBa MPOTYKTOB.
2. Ot TeMIiepaTypbl OKpYKarollen Cpebl.
3. Ot hopmBbI yacTuil.
4. OT KOHCTPYKILIMH JIPEHAXKHOTO YCTPOMCTBA.
7. CrymieHue — 3To mpoIecc 00e3BOKUBAHUSI, OCHOBAHHBIN
1. Ha ectecTBeHHON GuUIbTpallMM >KUIKOCTH 4Yepe3 CIOW Marepuala U TOPHUCTYIO
MIEPETOPOJIKY IO/ IEUCTBUEM CHIIBI TSIKECTH.
2. Ha ocaxnenun TBepAod (pa3pl M3 MyJbMIBl MOJ JEHCTBUEM CHIIBI TSKECTH WIH
IEHTPOOEIKHOMN CHITBI.
3. Ha mpunyautensHOU (MO NEHCTBHEM pa3HOCTH AABIICHWN) (DUIBTpAIUU JKUIKOCTH
yepe3 NOPUCTYIO MTEPErOPOIKY, HE IPOHUILIAEMYIO Il TBEPABIX YaCTHL] IYJIbIIbI.
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4. Ha nepemernieHue Biaru u3 0ojiee HarpeThix CI0OEB B MECHEE HarpeThie.
8. KakoBa mpuumnHa Koaryyisiiuy TBEPAIX YACTHUI] B TyJIbIIE?
1. CHuKeHME TOJTHOTO MOTEHIIMANIA TOBEPXHOCTH.
2. AncopOuusi peareHTOB Ha MUHEPAIbHON MTOBEPXHOCTH.
3. Cxarue muddys3norr gactu [I3C u CHIKEHUE 3JIEKTPOKMHETHYECKOTO TMOTEHI[HAIA
MOBEPXHOCTH.
4. Camkenne TuIpo(GoOHOCTH TOBEPXHOCTH.
9. Kak nmpuBoauTcs BO BpalleHUe rpedkoBas ¢epma B CTYCTHTENSX ¢ Mepudepruueckum
npuBoaOM?
1. DyeKTpoaBUTATENIEM Uepe3 YEPBAYHBIA PEAYKTOP HA 3yOUaThIii BEHEII.
2. DneKTpoABUTaTENIEM UepE3 PEAYKTOP HAa XOI0BOW KAaTOK, KaTAILIMICS 110 peNbCy.
3. DnekTpoaBUraTeieM Ha (PPUKITMOHHBIA ITPUBO/I.
4. DneKTpoABUraTeIeM Yepe3 MEeCTePHIO0 Ha 3y0UaThlil CEKTOp.
10. Kakomy MOMEHTY COOTBETCTBYET KPUTHUECKAasi TOUKA Ha KPUBOH Mpoliecca CryieHus?
1. CB0OOIHOMY OCaXICHHUIO YaCTHII.
2. CTECHEHHOMY OCaXJCHUIO YaCTHII.
3. OKOHYATETHFHOMY CXKATHIO OCAJIKA.
4. ITepexoa oT cBOOOIHOTO OCAX/IEHHUS YaCTHUIl K YINIOTHEHUIO OCAJIKa.
11. B mporecce ¢pmiibTpoBaHus HAOIIOJACTCS:
1. O6pa3oBanue cii0s 0OcajKa Ha MOPUCTOM MEePEeropojIKe.
2. OcaxxaeHune TBEpAbIX YaCTHIL B XKHUIKOH (asze.
3. O6pazoBaHue cios 0cajKa Ha CTEHKaxX poTopa.
4. OrtneneHue >KUJIKOCTM OT TBEPAOrO MaTepuana IpU HENPEPHIBHOM IE€pEMEIEHUN
MaTepuaa 1o CHUry.
12. Kakue mporeccsl MPOUCXOAST B BAKYyM-(HIBTPax B 30HE 00€3BOKUBAHUS U TIPOCYIIKU
0CagKoB?
1. OnHoha3HOE NBHKEHHUE KUIKOCTH.
2. OnHodazHOoe ABMKEHHE BO3/1yXa.
3. B nauvarne nepuoga — ogHo(da3zHOE IBMKEHUE BO3/yXa, B KOHIIE NMeproaa — IByx(a3Hoe
JBIKEHUE KUIKOCTH U BO3IYyXa.
4. B nauane nepuoja — 1ByX(}a3Hoe ABHKEHUE KUJIKOCTH U BO3/1yXa, B KOHLE Mepuoia —
oJ1HO(a3HOE TBUKEHUE BO3TyXa.
13. Ha3zHaueHue «ruAposIOBYLIKW» B cXeMe (QUIbTPOBAIILHON YCTAaHOBKU?
1. Jnsa mpenynpexaeHus nomnaaanus GuibTpaTa B BaKyyM-HacocC.
2. J1ns cbopa punpTpara.
3. Jlns oTKauMBaHUA BO3yXa M BOJBI U3 MOJIOCTH (PUIBTpA.
4. Ins crekanus puiabTpata B THIPO3ATBOP.
14. Kakas Bnara npeMMyIIeCTBEHHO YAAJII€TCs U3 MaTepuaa B IpoLecce CylKknu?
1. CBoOOHASI TPaBUTAITMOHHAS.
2. KannnsipHast.
3.I'urpockonuueckas.
4. Xumuueckasl.
15. OTnuuuTenbHON 0COOEHHOCTHIO KOHTAKTHOW CYIIKHU SIBJISIETCS:
1. Temnmo mepemaercss OT areHTa CyLIIKM MaTepuaily IMpU HEMOCPEICTBEHHOM
CONPUKOCHOBEHHH.
2.Tenno mnepenaercss MaTepuansy OT ToOpsSdYedl NOBEPXHOCTHM IPHU HENOCPEACTBEHHOM
KOHTAaKTE C MaTepPHAIIOM.
3. Temno mnepenaercs Marepuany HH(QPaKpacHbIMU JydaMH OT OBJIEKTPOJIAMIIBI HIIU
HarpeThIX U3IY4alolIuX MOBEPXHOCTEH.
4. Tenuno nepenaercs MaTepraly TOKaMU BBICOKOM 4acCTOTBHI.

BapuantNe4
1. K 00BOTHEHHBIM OTHOCSTCS IPOAYKTHI C COZIEPKaHUEM BIIaru:



. He menee 40%
.01 15%
.O1 510 15%
. He 6onee 5%
. XMMHU4YecKas Biara:
. B mporuieccax 06e3B0KHMBaHUS HE yIANIAETCS
. Yansercs B mpoleccax CylKu
. Ynansercs B nporeccax GuiIbTPOBaAHUS
. Y ansercs B mpolecce IpeHUPOBAHUS
. Kanwiisiprast Biara no cBoei npupoje siBIsSeTCs:
. Mexanuueckoi
. XUMHYECKOU
. DU3UKO—XUMHUYECKOU
. OU3UKO-MEXaHUYECKOU
Mosnekynbl Kakoil Biard oOJagarOT HaumOoJiee CTPOrol OpHEeHTAlued AumnoJien
OTHOCHUTEJIbHO TOBEPXHOCTH TBEPAOIO Tea?
1. Anre3noHHOM
. CB0OOTHO# TpaBUTAIIMOHHOM
. IIpoyHOCBSI3aHHOM
. 'mrpockonunueckoi
. lpeHupoBaHye B AMHAMUYECKUX YCIIOBUSAX MPOUCXO/UT:
. B 6yHkepax
. Ha npenaxxHpIX ckiagax
. Ha rpoxorax
. Ha xonBei#epax
6. J111s1 CHUKEHUS BBICOTHI KAMUJUIIPHOTO MOIbEMA KHUIKOCTH HEOOXOIMMO, YTOOBI TOCTEINb
COCTOsIA!
1. I3 MenKuX 4acTHIl
2. U3 KpynHbBIX YacTHIL
3. VI3 yacTuil KpyIHOCTBIO, paBHON KPYMHOCTH 00€3BOKMBAEMOro MaTeprasa
4. V3 yacTHI] HAMHOTO MeJibue 00€3B0KMBAaEMOI0 MaTepuasia
7. Llenbto cryuieHus Kak ornepanuy 00e3B0KUBAHUS SBIISETCS:
1. [ToryyeHue ciivBa ¢ MUHUMAJIbHON KOHIIEHTpALMEe TBEPAbIX YaCTHIL
2. llomyueHue CrymieHHOro NPOAYKTa, ¢ MAaKCUMaJIbHO BO3MOXKHOW KOHIICHTpaluen
TBEPAOH (azbl
3. Paznienenne KpynHbIX U MEJIKMX 4acTULl B BOJAHOH cpezie
4. Ilony4yeHue NpoayKTa ¢ MUHUMAIIBHBIM COJEPKAaHUEM BIIard.
8. Kakme wu3MeHEHHUS CrylaeMOil MyNbIbl SBISIOTCS OOIIMMHU JJs KOAryJsilUd |
baoxynsmn?
1. IToBBIlIEHNE arperaTUBHONW yCTONYUBOCTH
. [loBpIlIEHME 3apsi/1a TOBEPXHOCTH YaCTHUI]
. CHmxeHue ruipooOHOCTH TOBEPXHOCTH YACTHUIL
. CHMKeHHUe arperaTuBHON yCTOMYMBOCTH
. Kak ocymecTBiisieTcst OTBOJ] IECKOB U3 CTyCTUTENEH 00JbIIOro quaMerpa’?
. AnadgparMoBbIMU HacOCaMU, OTKaYMBAIOLUIUMU ITECKH U3 Pa3rPy304HON BOPOHKHU
. IleckoBbIMM HacocaMH, ITOICOEAMHEHHBIMU K pa3rpy304HON BOPOHKE
. Ilecku cyckaroTcs B 3ymnd, a u3 3yMiiha OTKauuBarOTCs IECKOBBIMU HAacOCaMU
. Cuconamu 3a cueT U30BITOUHOTO AABJICHHS HA BXO/€ B CU(POH
10. Kakoe BiIusiHME OKa3bIBAET COJICPKAHUE TBEPAOTO B UCXOJHOM CYCIIEH3MHM Ha MPOIIECC
cryuieHus’?
1. Ilpyn mOBBILIEHMH COAEpPKAHUSI TBEPAOTO YBEIMYMBACTCS IPOU3BOAUTEIBHOCTHIO IO
CTYIIIECHHOMY IIPOJYKTY
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2. Ilpy NOHMKEHUU COAEPKAHUS TBEPAOTO YMEHBIIAETCS CKOPOCTh OCAKIEHUS YacCTHL, U
TBepAas (a3a BHIHOCUTCA B CIHUB

3. IIpu NOBBIIEHUH COAEPKAHMSI TBEPAOTO YBEIUUUBAETCA CKOPOCTh OCAXKIEHUS TBEPABIX
4yacTull, U TBepas ¢aza BHIHOCUTCS B CIIMB

4. He oka3bIBaeT BIUSHUSA

11. Kak ocymiecTBisieTcst mporecc GpribTpoBaHus B pecc- GuibTpax?

1. 3a cyer HPOXOXKAECHUS XKUAKOCTU 4Yepe3 IOPUCTYIO IEPEropojaKy IO AeHCTBHEM
HEHTPOOEIKHOM CHUITBI

2. 3a cueT OTKAaYMBaHUS BO3lyXa C BHYTPEHHEH CTOPOHBI (PUIbTpAIel TIeperopoIKU

3. 3a cueT U30BITOYHOTO JABJICHUS MTOAABAEMOM MTYJIbITHI

4. 3a c4eT TUAPOCTATHUECKOTO JaBIICHUS CTONI0a (QUIBTPYEMOH KUAKOCTH

12. Kakas Bnara ynanseTcst U3 Marepuaia B 30He Habopa ocajka B BakyyM-puibTpax?

1. CBoOOHASI TpaBUTAIIMOHHAS BJIara

2. Aare3mnonHas Biara

3. I'urpockonuyeckast Biara

4. KanuispHas Biiara

13. Ha3nauenue pecuBepa B cxeMe GUIbTPOBAIBHON YCTaHOBKE?

1. lns oTkauku GuiabTpara

2. Jlng co3gaHus BaKyymMa B CCTEME

3. Jna pazneneHus BOAO-BO3AYLIHOW cMecH Ha (GUIBTPAT UM BO3AYX M MOJAEpPKAHUS
IIOCTOSIHHOTO Pa3peXEHUs B CUCTEME

4. J1nst OTAYBKH OCa/iKa ¢ MOBEPXHOCTU (PUIBTPOTKAHU

14. Ilpu kakoMm yCIOBUHU IOCTYHNAeT PaBHOBECHOE BJIArOCOJAEpKAHME MaTepuana IpH
cylike?

1. Py =Py

2. Py <Py, W>W,.

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

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

15. Yro Ha3bIBaeTCs HANPsHKEHHOCTHIO OapabaHa 1o ncnapsieMoi 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, ucnapsiemoit c 1 M CyIIMJIbHOTO OapabaHa B €JMHUIY BpEMEHU

4. Macca BOJITHOTO Iapa Mpuxoasiascs Ha 1 KT aOCOIIOTHO CyXOro BO3yxa

Homawnue 3a0auu
K Tteme «Iloka3artenu Biarocoaep:kaHnus»

1. TlpuroroButs | 1 MyabIbl IPpU COAEPKAHUU TBEPAOro B myinbiie 60% u MIOTHOCTH TBEPAOH
dazsr 3000 kr/m°. Paccunrarsb Maccy HaBeCKH, 00bEeM BOABI M IJIOTHOCTH TMOJYYCHHOU
MYJBIITBL.

2. B cycnensuun comepxurcs 36% tBepaoro. [InmoTHOCTE TBepao# ¢a3bl cocTapiser 4,3 r/em’.
OnpenenuTts NIOTHOCTh TAKOM IMYJbIIBI, Maccy 12 M MyJIbIIBI, MACCY HABECKH, 00BEM BOJIBI.

3. Hns naGopaTOpHBIX HCHBITAHUH HEOOXOMUMO MPHUTOTOBUTH 15 M CyCIIEH3UH IIpU
conepkanuu TBepaoi ¢dasel B Hel 20%. [lmotHOCTs TBepao dazbr 2200 kr/M>. Paccuntats
Maccy HaBECKH, 00beM BOJbI Ul MPUTOTOBIIEHUS CYCIIEH3HMH, €€ IUIOTHOCTh. Paccumrtarh
Maccy 2 J1 TAaKOW CyCIIEH3UH.

4. B cycnensun coaepxutcs 35% tBepaoro. IlnotHocts TBepaoi dassr 3,8 T/m°. Paccumrath
IUIOTHOCTb CYCIIEH3UH, Maccy HaBECKH U1 mpurorosieHus 330 m® TaKoii CyCIeH3UH, 00beM
BOJIBI.

5. IlpurotoBuTH 2 J1 MyJBIBI IPU COJEPKaHUU TBEPIOTO B Iyibie 45% U IIOTHOCTH TBEPIOU
dazsr 4200 kr/m°. Paccunrarsb Maccy HaBEeCKH, 00beM BOABI M IIOTHOCTH IMOJYYCHHOU
MYJIBITBI



10.

11.

B pammanbHbiii cryctutens moctymaer 400 MP/d4 MymBIEI ¢ COmEpKAHHEM TBEPAOTO 8%.
[TnotHOCTh TBepmo# ¢azbr 3200 Kr/MC. Conepxxanne TBepAoro B neckax 55%. Paccunrars
00BEeM CIIMBA M IJIOTHOCTH MECKOB. [loTepsiMu TBEpIOro MpeHedpeys.

Ha crymienue nocrymnaer 500 Mg MYJIBIIBI C pa3KWKeHUEM paBHbIM 3. [InoTHOCTH TBEpI0it
dazer 2800 Kkr/m>. BbIxox cryuieHHoro npoaykra 90%, conep:xaHue TBEpJIOTO B CTYIIEHHOM
nponykre 63%. Paccuurare o0beM ciivBa, 00bEM BOJIbI, YXOJSIIEH C MEeCKaMH, IJIOTHOCTh
CTYIIIEHHOT'O IPOAYKTA, Maccy BJIa)KHBIX IIECKOB.

Ha crymenue nmoctymnaer mysbIia ¢ INIOTHOCTBIO TBepaoi (a3zbr 3800 kr/M® B konmuectse 150
T/4 (cyxas macca). Pazximkenue cycnen3uu 5. Paccaurats 00beM BOJIBI, YAAISIEMOU B CIUB;
00bEM BOJIBI, YXOJIAIIEH C TIECKaMH, €CJIM TUIOTHOCTh CTYIIEHHOTO mpoaykTa 1900 Kr/me.

Ha Bakyym-(puiabTp mOCTYHaroT MECKU CIyCTUTENS € coaepkanueM tBepaoro 50% , Harpyska
o TBepaomy 18 1/4. Onpenenuts 00beM BOBI, yansieMol ¢ GUIbTPATOM, €Clid KeK UibTpa
UMeeT BIXHOCTH 12%, a moTepu TBEpIOro ¢ GuiIbTpaToM cocTaBisitoT 1,5%.

Ha npecc-punbTp moctynaer CrymieHHbIH MPOIyKT OTCTOMHUKA C COJIep>)KaHUEM TBEPIOTro
25% B kommaectse 80 M/, IlnoTHOCTE TBepIOit Bhassl paBHa 2600 kr/m°. Paccunrars 06beM
¢unbpTpaTa U 00BeM BOABI B KeKe, eciu Kek conaepkuT 18% Bmaru. Ilotepsimu TBepmoro c
¢unbTpaTOM peHeOpeyb.

Ha ¢unstpoBanne mnoctymaer 250 M4 CyCIIEH3UH C cojepkaHueM TBepAoro 58%.
[TnotaOoCTH TBepmoi Baszer 4000 kr/m°. Paccunrarh MaTepHaJbHBIN OanxaHc mporecca, eciu
BIaXHOCTh Kkeka 10%. Ilorepsimu TBepmoro c¢ ¢uubrpaToM npeHedbpeub. Onpenenutsb
HEOOXOMMYIO TUTOIAb (GHIBTPOBaHHS, ecir q =200 Kr/m> .

K teme «Pacuyer crycruresein»
Ha crymenune noctymaer 150 M/a NnyJblbl ¢ cojepkanuemM Teepaoro 8%. I[lmoTHOCTH
tBepaoi dazer 3000 kr/M°. Paccumrats JIUAMETP CTYCTUTENSA, €CIM YAENbHAasd IUIOMIadb
cryumenus 14,4 MZu/T.
Ornpenenutb HEOOXOIMMYIO TIIONIA b CTYIIEHUS, €CITU Pa3KMKEHNE UCXOIHOM mynbIbl 13, a
pa3KIKEeHHe CTYIIEHHOTo MpoaykTa 2. CKOpoCTh ocakaeHus yacTull TBepaoro 0,5 cm/MuH, a
POU3BOJUTENLHOCTD CryCcTUTENS 1o TBepAoMy 100 T/4.
Ha crymenue nocrynaer 240 M4 nyaenel ¢ coaepxanueM TBepaoro 10%. IlnmorHocTs
TBepaoi azbl 3,2 r/eM®. Paccunratb HEOOXOUMYIO TUIOMIAAb CTYIIEHUS, €CIH yIeabHas
miomaas crymenus 0,28 MZ'CyT/T.
Paccunrtarh rupaBIMvecKyr0 KPYITHOCTh 3€pEH B3BECH B YCJIOBHSIX CBOOOHOTO OCaXKJICHMUSI,
€CJIM SKBUBAJICHTHBIN JUaMeTp 4acThll 35 MKM, a IJIOTHOCTh ocaxkaaeMbix yactuil 3000 Kr/MC,
Paccunrars pasmep oceparommx 3epeH MIOTHOCThbIO 2,8 r/em®, ecim mx TUAPABIMYECKAs
KPYIHOCTH B YCJIIOBUSAX CBOOOJHOTO OcaxaeHus coctapiseT 0,5 Mmm/c.
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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 UCKOMAEMBIX U IMOATOTOBKE CBIPBS K O6OFaH_[CHI/II-O,
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,
MOJITOTOBUTENIBHBIX U
OCHOBHBIX OIlE€paluii 1Mo
nepepadoTKe ChIPhs

Konmponsnvie eonpocel:
1. Ponp 1 3HAUEHUE BCTIOMOTATEIBHBIX IMPOIIECCOB HA 00OTaTHTENhHBIX (adbpukax. Kiraccupukamus
BCIIOMOTaTeJIbHBIX IIPOIECCOB.
2. Pomab Bomsl B 000TaIIEHNH TOIE3HEBIX HCKOIIAEMBIX.
3. Hasnauenue onepaiuii 00¢3B0KMBaHMS IPU 00OTAIIICHUH TOJIE3HBIX HCKOIIACMBbIX.
Krnaccudukanus MeTo10B 00€3BOKHBAHHUS.

4. ®axTophl, ONPEIEIAIOLIME BIAroy1epKUBAIOIIYI0 CIIOCOOHOCTh MPOYKTOB 00OTalleHHUS.

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

6. JlpeHupoBaHUE: CYIIHOCTb MpoIiecca; KIacCu(UKAIUs CIIOCOO0B IPEHUPOBAHUS U 007aCTH UX
npuMeHeHUs. PaKTophbl, BIUSIOLINE HA MTPOLIECC.

7. CryuieHue: CyIHOCTb Ipoliecca; 00JIacTH MPUMEHEHHUSL.

8. Kunernka mporecca crymeHusl.

9. ®axTOpbl, BIUAIOIINE HA IPOLECC CTYILIECHHS.

10. INporeccel, mpoTeKarolye B oOcaxaatomieics mymbpie. [[pumMeHenne KoaryassHToB U (pIIOKYIISTHTOB
IIPY CTYLIEHUH, MEXAaHU3MBI UX IEHCTBUS.

11. Metonka 3KCIIEpUMEHTAILHOTO U3YUYeHHs Mpoliecca crymenns. Kuneruka crymenus. Kpupbie
CTYIICHMSL.

12. O6mwme cBeeHUS O CTYIICHHH XBOCTOB.

13. IlacToBoe cryuieHne XBOCTOB.

14. ®unbTpoBaHNE XBOCTOB.

15. Peanu3oBaHHbIE TPOEKTHI CKIAUPOBAHMS CIYILIEHHBIX XBOCTOB

16. ®unpTpoBanne. CyHOCTH Mporiecca; KIIacCUPHUKAIHS CITOcOO00B PHIBTPOBAHUS; (PaKTOPHI,
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. Meroauka 3KCIIepUMEHTAILHOTO U3y4eHUs! KUHETUKU (DUIbTPOBAHUS.

21. MeToauka SKCIIEPUMEHTAIBHOTO ONPE/eNICHHsI KOHCTAHT (PHIBTPOBAHMUS.

22. Tunel GUIBTPOBATIBHBIX IEPETOPOIOK U TPEOOBAHMS K HUM.

23. Cxembl QHIBTPOBAIBHBIX YCTAaHOBOK. JJOCTOMHCTBA M HETOCTATKU CXEM, TIPAKTUKA UX MPHUMEHEHHUS
Ha 000TaTUTENBHBIX (hadpHKax.

24. Cymika: CyIIHOCTb MpoLecca, MPUHIMIAAIbHAS CXeMa CYIIIIBHOW 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 pabouux nomemeHusax ¢padbpuk?

29. HazoBute ucrounnku oopazoBanust meutid Ha OD.

30. [laiiTe XapakTepUCTUKY IEPBUYHON U BTOPUYHOM MBLIH.

31. HazoBute criocoOBI MBUICYIABIMBAHUS U TAHTE UX KPATKYIO XapaKTEPUCTHUKY.

32. Yro takoe KI1/] neuieynosurens?

33. C KaKo# 1ebI0 MPUMEHSETCs] 00eCIBIITMBAHNE PYIbI U TIPOTYKTOB OOOTaIeHHs?

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, MPUHIHI PAOOTHI APEHAKHBIX CKIIAZOB; 00JIACTH X IPUMEHEHUSI.
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 O06e3BOXKMBaHUE B MEXaHUYECKUX KIaCCU(UKATOpaX.
YCTaHOBOK WuTeHcudukaius nporecca JpeHUPOBAHHUS.

Knaccudukanus anmapatoB /uisi CTYIIEHHS M OCBETJICHUS ITYJTbII.

KoHcTpyKIius U mpuHIUT pabOThl paAHAIEHOTO CTYCTUTENS ¢ Iepu(epruIecKuM MPUBOIOM.
OCTOMHCTBA M HEJIOCTATKH CT'YCTUTEIIS; 00JIaCTh IPUMEHEHHUSI.

KoHCTpyKIns ¥ TPUHIIUIT IeHCTBUS paJHAIbHOTO CTYCTUTENS C IEHTPATbHBIM MPUBOJIOM TSKETIOTO

CHoONoMWNE
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tumna. JIocTOMHCTBA U HEJOCTATKU; 00JIaCTh IPUMEHEHUS.

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

11. CoBeplLIeHCTBOBAHHE KOHCTPYKLUN arapaToB AJIs CTYILEHHS MYJIbII.

12. Cryuenue B TOHKOM ciioe. KOHCTpyKILMS U IPUHLIKIT AEHCTBUSI TOHKOCJIOMHOIO OTCTOMHUKA.
JlocTonMHCTBa U HEAOCTATKU; 00JIaCTh IPUMEHEHHUS.

13. Konctpykuus 1 nmpuHIXT paboOTHl IUCKOBOTO BaKyyM-(QHIbTpa. JJOCTOMHCTBA M HEAOCTATKH,
00nacTh MPUMEHEHHUS.

14. KoHcTpykius 1 mpruHIMT paboTHl IUCKOBOTO BaKyyM-(QHIbTPa, 00JIaCTh IPUMEHEHHS.
KoHcTpyKTHBHBIE 0COOEHHOCTH AUCKOBOTO BakyyM-(puibTpa «Mactepy.

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.
JlocronHcTBa U HEAOCTAaTKU (GUIBTPOB; O0IACTU UX TPUMEHEHHUSI.

17.  KoHcTpyKuus u NpUHIMIT pabOThI IEHTOYHOTI'O BaKyyM-(QuiIbTpa. JJocTOMHCTBA U HEIOCTATKU;
00JacTb MPUMEHEHHUS.

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

19. KoHcTpykius u npuHIUI paboThl BEpTUKATBLHOTO GUIbTp-ipecca. JJOCTOMHCTBA U HEIOCTATK!
(GWIBTp-peccoB, 00JIACTH UX TPUMEHEHHUS.

20. VYerpoiicTBo 1 pabota 6apabaHHBIX CYIMTMIOK. JJOCTOMHCTBA M HEAOCTATKH; 001aCTh MPUMEHEHHUS.

21. O6ecnbutnBaHie acOECTOBBIX KOHIIEHTPATOB KaK METO/I MOBBIILICHHUS UX KaYeCcTBa.
22. KOHCTpYKIIMH LIUKJIOHOB U OaTapeiHbIX [IMKJIOHOB IS MbUICYJIaBIMBaHUS.

23. KOHCTpYKIIMM MOKPBIX IBIJIEYJIOBUTEIEH.

24. KoHctpykiuu 0apOOTaKHBIX U IEHHBIX MbUICYJIOBUTENEH.

25. KoHCTpyKIIMK TKAHEBBIX (DUIBTPOB IS MbUICYIaBIUBAHUS.

26. KoHCTpYyKIIMH 3€PHUCTHIX U KOMOMHUPOBAHHBIX (PUIBTPOB.

27. KOHCTpYKIMHU 3JIEKTPODUIBTPOB.
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I1K-3.3

OnTUMHU3UPYET PEKUMBI
paboThl 000PYIOBAHUS,
UCTIOJB3Ysl TEOPETUUECKHE
OCHOBBI METOJI0B
o0orameHus MOJIE3HBIX
HCKOMAeMbIX

Ilpakmuueckoe 3a0anue: Cocmagume mexHona02uuecKyro cxemy, 6vlopams HeodXo0umoe
000pyooeanue 011 Kaxcooil onepayuu, 060CHO8ANb ONMUMATIbHBLE NAPAMEMPbL RPOUECCO8 U PEIHCUMDBL
padomul 060py00sanus):

— cXemMy 00€3BOKUBaHMSI MMPOAYKTOB 00OTaIIEeHNs HA MAarHUTOOOOTaTUTENILHOHN (hadpHKe;

—cxeMy 00€3BO’KHBaHUS MPOTYKTOB 00OTALICHHUS HA TPABUTAIIMOHHON (habpHKe;

— cxeMy 00e3BO>KMBaHMsI IPOJIYKTOB oOoraiieHus Ha GIoTaloHHol (adpuke;

— CXEMY CTYILLEHUE U CKJIJJUPOBAaHUE CTYILIEHHBIX XBOCTOB;

— CXeMy TIbUICYJIABIMBAHUS U OOCCIIBIIMBAHUS B IPOOMIBHBIX OTJICTICHUSIX 000TaTUTENbHOM (hadpuKy;

— CXeMy TBUICYJIABIMBAHUS U 00CCIIBUTMBAHMS B CYIIMILHOM OTAEICHUH 000TaTUTEIbHON (HhaOpuKy;

— CXeMy TMbUICYIaBIUBAHUS U 00eCTBUTUBAHUS APOOUILHO-COPTUPOBOYHON YCTAHOBKU;

— CXeMY pa3MelIeHUs1 000PYA0BaHUS 00E3BOKUBAIOIINX YCTaHOBOK.

Pacuemmnoe 3adanue:

1. Ha nentpudyrupoaHue mocTynaer myibina ooseMom 500 M/d ¢ comepxkanneM B Heil TBepaoro 10%.
[TnoTHOCTH TBEpAOH (a3zbr 3900 kr/mC. Onpenenuts 00beM ciaMBa U 00BEM BOJIbI, YXOJIAIIEH C OCAJKOM,
ecliu cojiepkaHue TBepaoro B HeM 60%. [TotepsiMu TBEpIOTO CO CIIMBOM IPEHEOPEYD.

2. Ha BakyyM-(uiIbTp MOCTyNnaeT CryIEeHHbII NPOIYKT CIYCTUTENS C cofiep:kaHueM TBepaoro 45%.
Harpyska o tBepomy 24 1/4. [ImoTHOCTH TBEp10it dazsl 3,2 r/em’. Onpenenuth 00beM PrutbTpaTa U
00BbEM BOJIbI, YXOJIAIIEH C KEKOM, eClIi KeK nMeeT BiIakHOCTh 15%. [Totepu TBepaoro ¢ puiabTpaTom
coCTaBIAOT 2%.

3. Ha QuibTpoBaHHe MIOCTYMAIOT IECKH CIYCTUTENS 06beMoM 320 M>/4 ¢ coiepiKaHHeM TBepAoro 45%.
[TnoTHOCTH TBEpIO¥ (hazbl 3800 kr/m3. PaccanTath 06BeM BOJIBI, yJaJIsgeMoi ¢ GUIBTPAaTOM, €CIIH KeK
UMeeT BIaXHOCTh 13%, a moTepu TBEpIOTO C g)HHBTpaTOM coctaBisitoT 2%. PaccunraTh
KOHIIEHTPALIMIO TBEPOro B (PUIBTPATE B I/AM".

4. B nynsne coaepxutcs 14% tBepaoro. [InoTHOCTh TBEpaOH (azbl 5000xr/m°. OnpenennTts MIOTHOCTH
Takoy mynbIsl, maccy 300 M TaKoii MyJIbIIbI, MAaCCy B HEH TBEPAOro (B TOHHAX) U 00EM BOJIBI.

5. Ha crymenue moctynaeTt neHHbIM MPoayKT dioTaruu B ooseme 800 M>/d ¢ IULIOTHOCTBIO TBEpI0H (pa3wr
3800 kr/M> 1 ¢ conepkanueM TBepaoro 30%. OnpenenuTs 00beM BOBI, YIAISIEMON CO CIIMBOM, €CIU
coJiepKaHue TBEPAOTO B Meckax 65%, a BBIXOJ TeCKOB cocTaBisieT 95%. Paccuntarh mioTHOCTH
CTYILIEHHOT'O IPOAYKTA.

6. Heo0XxoanMo mpuUroTOBUTH 2 JTUTPa MYJIBITHI C COIEp)KaHNeM B Hell TBeporo 45%. ImoTHOCTh TBepaOit
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10.

aser 4200 kr/m°. PaccunTarh Maccy HABECKH, 0OBEM BOJBI M IIOTHOCTh IPHTOTOBICHHON CYCIICH3HIL
B cryctutens noctynaet mysbna B kosimdectse 650 Md ¢ cojepxanueM B He TBepaoro 205.
[TnotHOCTH TBEepAOH (hazbr 2900 kr/m°. Paccunrars 06beM BOJIbL, YAQISIEMON B CIIMB, €CJIHU IIJIOTHOCTh
CTYILIEHHOTO TTpoaykTa 1650 Kr/M°. [ToTepsimu TBepaOTO CO CIIMBOM NpeHeOpeub. Paccunrarh
coJiepKaHue TBEP/IOrO B CTYIIIEHHOM MPOIYKTE.

B nynene conepxkutcst 30% tBepaoro. [lnotHocTs TBepa0ii Bassl 4 r/em®, OnpenenuTs MI0THOCTh
nyJbIibl, Maccy 240 M° TaKoii MyJIBITBI, MACCY B HEW TBEPOTO (B TOHHAX) M 00BEM BOJIBI.

B papuanbuslii cryctutens nocrynaet 400 m3/4 mynbnbl ¢ cogepxanuem tBepaoro 8%. [ImotHocTs
tBepaoi ¢azer 3200 kr/m3. Conepkanue TBEpIOTo B meckax 55%. Paccunrats 00beM criuBa u
IJIOTHOCTH MecKoB. [loTtepsimu TBeporo nmpeHedpeys.

Ha crymenune noctynaer 500 M3/4 mynbIibl ¢ pa3KmkeHHeM paBHBIM 3. [ImoTHOCTE TBepaOii (a3bl
2800 kr/m3. Beixon crymenHoro npoaykra 90%, comepxaHue TBEpAOro B CIYIIEHHOM MPOoayKTe 63%.
Paccunrtarh 06beM criuBa, 00bEM BOJIBI, YXOAIIEH C TIECKaMH, INIOTHOCTH CTYIIIEHHOTO MPOAYKTAa,
MacCy BJIQXHBIX IECKOB.




0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOYHOM aTTeCTAIlMU, NMOKA3aTeJld M KPUTePUHU
OLICHUBAHUS:

[TpomexxyTouHas aTTecTanus 1Mo AUCHUILUINHE «BcrmoMoraTenbHbie MPOIECcChl» BKIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YUarOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJICHUMH,
IPOBOJIUTCA B (hOpME IK3aMEHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromuiicss IeMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSIET UX B CUTYaLlUsAX ITOBBILIEHHON CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHUI Ha HOBbIE, HECTaHIapPTHBIE CUTYAlLIUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIONYCKAIOTCA OLIMOKM, MPOSIBJIAETCS OTCYTCTBME OTAENbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yYaromuiCcsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpEeTHYECKOI0 MaTepHala, JOMYCKAaeT CYLIECTBEHHbIE OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIUU, HE MOXKET I0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a1ad.



