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PabGouast mporpamma cocraBiena Ha ocHoBe @PI'OC BO - choenumamurer 10
cnenuanproctu 21.05.04 'opHoe neno (npuka3 Munooprayku Poccuu ot 12.08.2020 r. Ne 987)
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JIucT aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIieiiiepcKkoro aeina u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIeiaepcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl 1 'eoI0ruu, MapKIieiaepeKkoro aeia u 00orareH s

IIporokomor 20 1. Ne

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

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogqoopena s peanuszanuu B 2028 - 2029
y4eOHOM rofy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKIeiaepeKoro aeia u 00orameHus

IIporokomor _ 20 r. Ne
3aB. kadenpoit N.A. I'puun

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aena u 00orameHms

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epckoro jieia u 00orameHus

[Ipotokomor 20 r. Ne
3aB. kadenpoii N.A. I'puun




1 Iles1u oCcBOEHUSI IMCHUTLTHHBI (MOLYJIs1)

Lensitmu ocBoeHUs MUCHUIUIMHBI «[ paBUTAIMOHHBI METOJl OOOTAIEHUS» SIBISICTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAauecTB, a Takxke (QopMupoBaHUE TPO(HECCHOHATBHBIX
KOMITeTeHIINH B cooTBeTcTBHH C TpeboBanusMu PI'OC BO mno cnermansaoctu 21.05.04 I'opHoe
neno (OboraiieHue MmoJIe3HbIX UCKOTIAeMBIX ).

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuiuinHa ['paBUTallMOHHBIN MeToJ 00OramieHus BXOAMT B YacTh y4eOHOIO IJIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHWs  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

dusnka

[Ipukiagnas MmexaHuka

OoorarieHue noJje3HbIX UCKOMAeMbIX

Xumust (I0TOPeareHToB

I'eonorus

I'eonoro-TexHonornyeckas OLEeHKa MUHEPAIbHOIO ChIPbSI

3nanus (YMEHHs, BIIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

BcnomorarenbHbIe TPOLECCHI

[IpoexkTupoBanue o0OraTuTeNbHbBIX PadpuK

TexHonorus oborameHus MoJae3HbIX HCKOaeMbIX

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs MPAKTUKA

HccnenoBanue pyn Ha 000raTUMOCTh

MonenrpoBaHue MPOLIECCOB U CXEM

OCHOBBI Hay4HBIX UCCIIEJOBAHUN

W HHOBaIIMOHHAS 1€ATENbHOCTh TOPHBIX MIPEANIPUATHH

BuyTprdaOpuuHblii TpaHCTIOPT U COOPYKEHUS

VM HHOBaIIMOHHBIE IPOEKTHBIE PELICHUS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbpTaTe ocBO€HUS AMCUMITINHBI (MOAYIS) «I paBUTALIMOHHBIA METO 00OTallIEHUS»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIMIUMU KOMIETEHITUSAMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-3 CrnocobeH OCyIIeCTBIATh TEXHHYECKOE PYKOBOJICTBO pabdoTaMH MO OOOTaIIeHUIO
MOJIC3HBIX MCKOMAeMBIX M TOJTOTOBKE CHIPbS K OOOTAIeHUIO, BBIOMPATh TEXHOJOTHIO
o0oraIeHus ¥ pacCUUThIBATh HEOOXOIMMBIC TEXHOJIOTHYECKHIE MTapaMeTPhl

IK-3.1 OHpe,Z[CJ'I}ICT OpraHHU3allMOHHBIC U TCXHUYCCKUC MCPBI IO BBIITOJHCHUIO
IMPOU3BOJACTBCHHBIX 3aJIaHI/II71 B OTACICHUAX BCIIOMOT'aTCIBbHBIX,
IHOATOTOBUTCIIBHBIX 1 OCHOBHBIX onepauﬂﬁ 110 HCDCD&GOTKC ChIpbi

[1K-3.2 KonTponupyer BemeHue mporecca mepepabOTKU ChIpbS, OpPTaHHU3yeT
Oe3zomacHyr0  paboTy  mepcoHajga  OOOraTHUTENhHBIX  (Gabpuk U
JPOOHIIEHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMu3upyeT pexuMbl paboTbl 000PYOBAHUS, UCTIONB3Ys TEOPETHUECKUE
OCHOBBI METOZIOB 000OTaIeHHUS ITOJIE3HBIX HCKOMTAEMBIX




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOILYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILIMHBI COCTaBISAET 6 3aueTHBIX eauHuIl 216 akan. 9acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 95,6 akaj. 4acos:
— aynuropHas — 90 akaj. 4acos;
— BHEayIMTOpHas — 5,6 akaJl. 4acoB;

— caMocTosTeNbHAs paboTa — 84,7 aka. 4yacos;

— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas s s
o | womraxTHAs pabora E = DopMa TeKyIero
=
N B aKaj. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) E R A . p Kon
S & © | caMocTosATENbHON | yCIIeBaEMOCTHU U
JUCLIATUINHBI P <R . | xoMneTeH K
O 2 5 paboTs MPOMEKYTOTHON
nab. | mpakr. | 3.3
Tlex. Z'Q aTTecTaluu
3aH. 3aH. QO &
1. 1. Pasmen «Teopernueckue
OCHOBBI IPaBUTALlMOHHBIX
IPOLIECCOBY
11 11 Tema «OOmue .
CamocrosTtensHoe | Y CTHBIH ompoc.
CBEIICHUS 0 o
u3yueHue y4eOHOH 3amura
IPaBUTAI[MOHHOM  METOJIE o I1K-3.1,
Y HAyIHOH 1ab0paTOPHBIX
oboraiieHusi, ero poiu B 1 2 HTEDATVDRL aGor MK-3.2,
OIlN. Knaccudukanus PATYPBL. p : [K-3.3
Pewrenue [IpoBepka pemieHus
TPaBHTAMOHHBIX
JOMAIIIHUX 33/1a4. | JIOMall-HUX 337134
HPOLECCOBY
CamocrosrensHoe | YcTHBIH onpoc.
1.2 1.2. Tema «CBoiicTBa M3yYeHre yueOHOH 3ammra K-3.1
MHUHEpAJOB U  CBOMCTBa 1 2 6 U Hay4yHOH 71a00PaTOPHBIX K 3'2'
Cpel, WCIONBb3yeMbIX B JUTEPaTyPBI. pabor. K 3' 3'
rpaBUTALMOHHOM Me-Toze» | 7 Pemenne ITpoBepka penieHust '
JOMAIIHUX 33/1a4. | JIOMall-HUX 33134
CamocrosTensHoe
u3yueHue y4eOHOH .
yI/IHa yH0171 VYeTHBI onpoc.
13 13. Tema «OOmme i 3amura
3aKOHOMEPHOCTH TTHTCPATYPBL. J1a60PaTOPHBIX MK-3.1,
BHKE-HHS sepeH s 1 2 8 IToaroroska aGor I1K-3.2,
p nabopaTopHOMY p : IK-3.3
cpemax» ITpoBepka pemmeHus
3A7IBITHIO. JIOMall-HUX 3a1a4
Pemenne
JIOMAIIIHUX 3a- 1a4.




CamocrosTensHoe
u3ydeHue yueOHou

VYerHbIi ompoc.

U Hay4yHOH
14 1.4. Tema i 3amura
«PaBHOMagaromye 3epHa TUTCPATYPHI. 1ab0PaTOPHBIX [R-3.1,
’ 4 IToaroroBska I1K-3.2,
K03¢-unyeHt pabor.
1a60paTOpHOMY ITK-3.3
PaBHOIAIAEMOCTH IMpoBepka pemenus
347HATHIO. JIOMAII-HHUX 33724
Pemenue
JOMAIIHUX 3a- Jad.
CaMmocrosTensHoe
u3ydeHune yaeOHon .
i yHee VYeTHBIH onpoc.
W Hay4YHOH
3amura
JTUTEPATYPHI. IK-3.1,
1.5 1.5. Tema «CrecHeHHOE J1a00PaTOPHBIX
6 IToaroroska I1K-3.2,
MaJIcHUE TEI pabor.
nabopaTopHOMY I1K-3.3
IIpoBepka penieHust
3a-HATHUIO.
JoMani-HUX 3a71a4
Pemmenne
JIOMAIIIHUX 3a- J1a4.
HWroro no pazneny 26
2. 2. Pazngen «['mapaBnuveckas
KJIacCU(pUKaLIN)
CaMmocrosTensHoe
n3ydeHne yueOHoi| VYcTHBIA ompoc.
2.1 2.1. Tema «Ha3nauenue 1 HAy4IHOH 3amura K-3.1
U o0nacTb TNpHMeHe-HUs 6 JIATEPaTypHL. 1ab0paTOPHBIX K 3'2‘
THIPABINYECKOM IonroroBka k pabor. K 3' 3‘
KITacCH(MUKALIAI» nabopatopHomy |IIpoBepka pemeHus '
3aHATHIO. Pelienne| nomamHux 3amad.
JOMAIIHUX 3a1a4.
CamocrosTenpHoe
2.2 2.2. Tema u3yueHue y4eOHoli | YCTHBIN ompoc.
«'uppaBnmyeckas W HAy4YHOU 3ammra TK-3.1
KJIaccupuKanus oz 2 JIUTEePaTyphl. 11a00paTOPHBIX K 3'2'
IEHCTBUEM CHIIBI TSXKECTH. ITogroroska k pabor. K 3' 3'
T'unpasauye-ckue nabopatopHomy |IIpoBepka pemenus '
KITacCH(UKATOPBD 3aHATHIO. Pemenne| moMamHux 3amad.
JIOMAIIIHUX 3a/1a4.
CamocTosaTenbHOoe
u3yyeHue y4eOHOH .
2.3 2.3. Tema i yHes YcTHblii onpoc.
U HAy4HOU MK-3.1,
«Knaccupukanus B mone 3amuTa
eNCTBUSA EHTPOOESIKHON 2 HTCPATYPHI. 11a00paTOPHBIX [IR-3.2,
A HCHTP ITogroroBka k patop I1K-3.3
CHITBD» pabor.
nabopaTopHOMY
3aHATHIO.
Hroro mo pazaeny 10

3. 3. Pasmen «OOGoramenue B

TSDKCJIBIX Cpeaax»




3.1 3.1. Tema «OOume

CaMocTosTenbHOS
u3yucHHe y4eOHOMH

VYerHbIi ompoc.

1 Hay4HOU 3ammra
cBefieHHns 00 oOorameHuu e };1; o 1a6o ;HTO HBIX I1K-3.1,
B TSDKENBIX cpenax. Buisl 4 PaTypEL. patop I1K-3.2,
TToaroroBka k pabor.
TSDKENBIX  cpel, U HUX ITK-3.3
. nabopatopHomy |IIpoBepka pemeHus
CBOICTBa»
3aHATHIO. Pemienue| nomMani-Hux 3aad.
JOMAIIHUX 3a1a4.
CamocrosTensHoe
3.2 3.2. Tema u3ydeHue y4eOHOH N
v yaes VYcTHsIi onpoc.
«KoHcTpykumu u o0nacth U Hay4HOUH - IK-3.1,
[PUME-HEHHUs  allapaToB 4 JIUTEPATYPBHI. MK-3.2,
11a00PaTOPHBIX
s oboratieHus B ITogroroBka k aGoT I1K-3.3
CYC-TICH3HSX» 1ab0paTOpPHOMY p ’
3aHATHIO.
CaMmocrosTensHoe
3.3 3.3. Tema u3ydeHue y4eOHoMH .
i e VYcTHsIii onpoc.
«IIpurorosnenue u U Hay4HOH MK-3.1,
. 3amura
pereHepanusi  CyCIICH3HIA. 2 JIUTEPATYypPHI. I1K-3.2,
J1a00PaTOPHBIX
IIpakTuka oOorameHus B IlonroroBka k aGoT IK-3.3
CYCTICH3HX)» 1ab0paTOPHOMY p ’
3aHATHIO.
HWroro no pazneny 10
4. 4. Paznmen «['mnpaBiuyeckas
OTCaJKa»
CamocTrosTenpHoe
u3yueHue y4eOHOH .
41 4.1. Tema «OO6uue y y . VYcerHBIH ompoc.
U Hay4HOMH I1K-3.1,
TOHSITUSI ¥ TEPMUHOJIO-THS, 3amura
THIIOTE3BI OTCAIKH. LIMKIIBI 2 THTCPATYPHI. 1ab0paTOPHBIX [K-3.2,
) TToaroroBska k I1K-3.3
OTCaJIKI» pabor.
1a00paTOpHOMY
3aHSTHIO.
VYerHbll onpoc.
3ammra
ITogroroBka k n I1K-3.1,
4.2 4.2. Tema 11a00PaTOPHBIX
4 nabopaToOpHOMY I1K-3.2,
«OT1cagoyHbIe MAIIHBD) pabor.
3aHATHIO. [K-3.3
ITpoBepka pemieHust
JIOManl-HUX 33124
CamocTosTenbHOe
4.3 4.3. Tema «IIpakTuka u3ydeHue yueOHon N MK-3.1,
2 N VYcTHBIH ompoc. I1K-3.2,
MPUMEHEHUSI OTCAIIKI» W HAy4YHOU
IK-3.3
JIUTEPATYPHI.
Wroro no pazneny 8
5. 5. Pasmen «OOoramenue B
MOTOKE BOJBI, TE-KyIIeM IO
HAKJIOHHOW OBEPXHOCTH
CamocTosTenbHOe
u3yueHue y4eOHOH .
5.1 TeopeTnueckrue OCHOBEI Y e VYcrHslii onpoc.
1 HAYIHOU I1K-3.1,
oOorameHuss B TIOTOKE 3ammra
BOJIBI TEKyILEeM hi(s) 2 THTCPATYPRL. 1ab0PaTOPHBIX [IK-3.2,
AL, N yit TToaroroBka k paTop I1K-3.3
HAKJIOHHOW OBEPXHOCTH pabor.
nabopaTopHOMY

3aHATHUIO.




CamocTosTenbHOS
u3yucHHe y4eOHOMH

VYerHbIi ompoc.

5.2 Oo0orarteHue Ha H HaydHOU Samura IK-3.1,
HITF03aX 6,7 JIHTCPATYPbL. J1a00paTOPHBIX 1IK-3.2,
IMoaroroBka k pa60Tp IK-3.3
1a60paTOpHOMY p '
3aHSTHIO.
CamocrosTensHoe
u3ydeHue yueOHon .
5.3 Ooorarenne Ha U Hay4yHOU VCngchEp oc. I1K-3.1,
KOHIIEHTPAllMOHHbIX 6 JIUTEpPaTypBhL. - I1K-3.2,
11ab0paTOPHBIX
CTOJax IMoaroroBka k aGor IK-3.3
nabopaTopHOMY p '
3aHSATHIO.
CamocrosTensHoe
HSYHERHE YICOHOT| i onpoc, |
54 Oooramienne Ha i 3ammra Y
BUHTOBBIX allapaTax 2 THTEPATyPBL J1a00PaTOPHBIX [K-3.2,
IMoaroroBka k aGor IK-3.3
nabopaTopHOMY p
3aHSTHIO.
CamocrosTensHoe
HByHeHne yqe? HOM v ernbiit ompoc.
Y HAyIHOH I1K-3.1,
55 OooramieHne Ha 3ammra
CTPYHHBIX amnmaparax 2 THTCPATYPBL. J1a00PaTOPHBIX [IK-3.2,
pyH IloaroroBka k aGoT [K-3.3
nabopaToOpHOMY p
3aHSATHUIO.
Wroro no pazneny 18,7
6. 6. Pazgen «OOoramenue B
HEHTPOOEIKHBIX alIapaTax»
CaMmocrosTensHoe
uIyReHie y‘Ie? HOM |y ermptit onpoc.
U Hay4yHOH MK-3.1,
6.1 Ob6orarieHue B 2 3amura 32
HKIIOHAX MTCEPATYPEL 11a00paTOPHBIX [K-3.2,
1 TToaroroBska k aGor I1K-3.3
nabopaTopHOMY p
3aHSTHIO.
CamocTosTenbHOe
n3ydeHue yaeOHoun Y eTHBIH OIDOC
6.2 Oo0OorartieHue B 1 HAYIHOU 3a I/ITap ’ I1K-3.1,
LEHTPOOEKHBIX 2 JIUTEPATYPBHI. 1360 ;HTO HBIX MK-3.2,
KOHIIEHTpaTOpax TToaroroBka k pa60Tp I1K-3.3
nabopaTopHOMY p ’
3aHSTHIO.
Hroro mo pazaeny 4
7. 7. Paznen «IIpoMbiBKay
CamocTosTenbHOe
u3ydeHue y4eOHOH .
7.1 7.1. Tema «OO6uue U Hay4yHOH VCngmnolep oc. I1K-3.1,
CBEICHUSI O MPOMBIBKE. 1 JIUTEPaTyphIL. nabo ;HTO HBIX IK-3.2,
[Tpupona cCBA3HOCTH TITUHY IMoxroroBka k pa60Tp IK-3.3
1a60paTOpHOMY p '

3aHATHIO.




CamocTosTenbHOS
u3yucHHe y4eOHOMH

VYerHbIi ompoc.

7.2 7.2. Tema «Anmaparsl 1 4 Hﬁ;g)};?;gg Samura gﬁ:g%‘
JUTSL TIPOMBIBKH PYID» TMomroToska & na6opaa6T(§)Tprlx TK-3.3
1a60paTOpHOMY p '
3aHSTHIO.
Hroro no pazzpery 2 2 5
8. 8. Pasmen «IIHeBMaTnueckoe
o0oraieHue)
CamocrosTensHoe
8.1 8.1. Tema «OOmue Hqulfize Y:SSHOH YcTHblii onpoc. K31
CBC/ICHAA 0 1 2 uTe }:; bl 3amura HK-3.2]
[THEBMAaTH4e-CKOM PaTYpHI. J1a00PaTOPHBIX o
IToxroroBka k I1K-3.3
o0orareHuN pabor.
nabopaTopHOMY
3aHSATHIO.
CaMmocrosTensHoe
u3ydeHue y4eOHoMH .
8.2 8.2. Tema 1 HAy4IHOH YCTSZIHHOTZP oc I1K-3.1,
«ITneBMaTH4ecKas 7 1 1 JIUTEPATYypPHI. nabo ];ITO HBIX I1K-3.2,
cenapanus ITogroroBka k pa 60Tp I1K-3.3
nabopaToOpHOMY p ’
3aHSATHUIO.
CaMocrosTensHoe
M3yYeHHEe yueOHOH .
8.3 8.3. Tema U Hay4HOH yCTI;ZIHHOTI;pOC' MK-3.1,
«Ob6oramenue B 1 2 2 JIUTEPATYPHI. 1360 ]E-:ll’ll‘O HBIX I1K-3.2,
A3POCYCIEH3UAX) IloaroroBka k pa 60 Tp [K-3.3
nabopaToOpHOMY p )
3aHSATHUIO.
HWroro no pazaeny 3 4 3
HWroro 3a cemectp 36 36 18 84,7 9K3aMEH,KII
Wroro no aucuurninHe 36 36 18 84,7 KYPCOBOH MPOCKT,

OK3aMCH




5 O0pa3oBarejibHbIE TEXHOJIOTHH

B mnpouecce npenopaBaHus IUCHMILIMHBL « paBUTAllMOHHBIM MeETOA OOOraleHUs»
IPUMEHSIIOTCS TPAAULUOHHAS U UHTEPAKTUBHAS TEXHOJIOTHH.

YCcBOCHHME NHMCLUIUIMHBI JOCTUTacTCs B XOJE€ ayIWTOPHBIX 3aHATHUI W BBINOJHEHUS
CTYACHTAMH pa3JIMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JIeKmMM TPOXOIAT Kak B
TPaJULMOHHON (opMme «ieKkuus-uHpopManus», Tak U B (opMe <«JICKUUSA-TUCKYCCHS» U
«CEeMHUHAp-IUCKYCCUs» C LENbI0 KOJJIEKTUBHOTO OOCYXICHHMS BOIpOCa, MpobOieMbl (3apaHee
BBIHECEHHBIX  IpErojaBaTe]ieM Ha  OOCYKIEHHE) U MEXIPYNIOBOIO  JMaJora.
«JIlexnus-qucKyccus» TaK MPOXOAUT B (OpME HAYYHO-TIPAKTHUECKOTO 3aHATHS C 3apaHee
IIOCTaBJIEHHON MPOOJIEMaTUKON U CUCTEMOM TOKJIJI0B CTYI€HTOB JUIUTEIBHOCTBIO 5-10 MuHYT, a
B KOHIIE JICKIIMM MPENnoJaBareib MOJBOJUT UTOTH CAMOCTOSTENFHOW pabOThl U BBICTYIUICHUH
CTYACHTOB, JONOJHJET WIM YTOYHSET INPEACTAaBICHHYI0 HHpopManuio U (GOpMyIUpyeT
OCHOBHBI€ BbIBO/JIBI.

[Ipu npoBeieHNH JIEKLIMOHHBIX 3aHATUH UCHOJB3YIOTCS: METOJL KOHTEKCTHOI'O 00yueHus,
KOTOPBIN MTO3BOJISIET YCBOUTh MaTepUa IIyTEM BBISABIICHUS CBA3EH MEX1Y KOHKPETHBIM 3HAHUEM
U €ro MpUMEHEHUEM, METO]I MEXIUCIUIUIMHAPHOTO 00Y4YeHHUs Ul UCHOJIb30BAHUS 3HAHUHN M3
pasHBIX 00JacTed, WX TPYNIUPOBKH M KOHIEHTPAMA B KOHTEKCTE KOHKPETHOW peuIaeMoi
3ajjauy, ydyeOHas AMCKYCCHsI KaK METOJl MHTEPAKTHMBHOI'O OOYy4eHHUs IO OOCYXIEHUIO HTOTOB
BBITNIOJIHEHUSI pACUETHBIX 33JJaHUI U aHAJIN3y KOHKPETHBIX IIPOU3BOJCTBEHHBIX CUTYaIUH.

JIeKIMOHHBIN MaTepHual yriyoiaseTrcs Npu caMOCTOATEIbHOM M3Yy4eHMH MaTepuala Io
TeMaM Kypca, 3aKperIsieTcsl Py pelIeHNH IOMAIlIHUX 3a/1a4 U IpY MOJATrOTOBKE BBICTYIIJICHUH Ha
CEeMMHAPCKUX 3aHATUAX, TJIe pa30MparoTCcsi KOHKPETHbIE IPOEKTHO-KOMIIOHOBOYHBIE PEILICHHSI Ha
npuMepe JCHCTBYIOIMX NPEINPUSTUNA, MPU BBINOJIHEHUHM M 3aIIMTE JJAOOPATOPHBIX padoT.
Hcnonp3yroTcss  WUIIOCTpAaTUBHBIE  BUjaeomarepuansl  (BuaeopmibMel,  ¢dororpaduu,
ayJIM03anuCcH, KOMIIBIOTEPHBIE TPE3ECHTALINH).

B xadecTBe OLIEHOYHBIX CPEJCTB HA MPOTSHKEHNN U3YUYEHUS JUCLIUILINHBI UCTIOIb3YOTCS:
YCTHBIN OIpOC, TECTUPOBAHUE, BBICTYIVIEHHE HAa CEMUHAPCKUX 3aHATHSAX, NIPOBEPKA pEIICHUs
JIOMAIIIHUX 337134, 3aI11Ta J1a00opaToOpHBIX padoT.

JIeKMOHHBIN MaTepHuall 3aKpeIUIsieTCs B X0/1€ MPAaKTUUECKUX U Jab0paTOpHbIX paboT, Ha
KOTOPBIX BBITNOJIHAIOTCS T'PYNIIOBbIE WM WHAUBUAYAJIbHbIE 3aJaHUs IO MpoiaeHHoW TeMe. Ha
71a00paTOPHBIX 3aHATHUIX CTYJEHTHI OBJIA/I€BAIOT 3KCIEPUMEHTAIbHBIMU IpUeMaMu padoThl Ha
Pa3InYHOM I'PaBUTALIMOHHOM OOOPYZOBAaHUM, MPAKTUUYECKUMHU HaBBIKAMHU pacyeTa Iokasaresei
IPaBUTALlMOHHOTO OO0OTallleHus, aHaldh3a I[OJIyYeHHBIX pe3yabTaToB. llpu mnposenenun
7a00paTOpHbIX pabOT CTYAEHTHl JIOJDKHBI HAydUTbCs paboTaTb Ha  J1aOOpPaTOpPHOM
000py/I0BaHUH, YMETh MPABUIHHO OPraHU30BBIBATH 3KCIEPUMEHT, SICHO U TOYHO OIHCHIBATH
IpoBe/IeHHbIE OMNBITHL. [Ipu mpoBeneHHHM JaOOPATOPHBIX 3aHATUI HCIONB3YeTCd METO[
KOHTEKCTHOTO OOy4YeHUs, KOTOPbII MO3BOJIIET YCBOUTH MaTepuai IyTeM BbISBICHHUS CBs3ei
MEXy KOHKPETHBIM 3HAHMEM M €ro npuMeHeHueM. IIpu npoBeaeHUM MpakTUYECKUX 3aHATUI
ucnonezyetrcst meron Omepexaromeid caMOCTOSTENIbHON paboThl, KOTOPBIN 3akKioyaeTcs B
W3Y4YEHHE CTyJEHTaMH HOBOTO MaTepualla J0 €ro M3JI0KEHUs IpernojaBaTeleM Ha JEKUUU U
JIPYTUX ayIUTOPHBIX 3aHATHUSAX.

CamocrosaTenbHass paboTa CTYICHTOB IOCTPOEHA TakuM 00pa3oM, 4YTO B IpolLecce
paboThl CTYJEHTHI 3aKPEIUISIOT 3HaHMSI, MOJy4YEHHBIE B MPOIECCE TEOPETHUECKOro oOyueHus,
TeM caMbiM (OopMUPYIOT TpodecCHOHATbHBIE YMEHHMs M HaBBIKM, a TaKXKe YMEHUs
WCCJIEIOBATENIbCKOM W TBOPYECKOW jesitenpbHOCTH. (CamMocTosiTenbHas paboTa CTYISHTOB
CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITE€IbHOM NpOpaboTKe TeM, B MpOIecce BBIMOJIHEHUS
WHIVBUAYAIBHBIX JOMAalIHUX 3aJaHUM, NPU IOATOTOBKE K IPOMEKYTOYHOM aTTECTaLUU.
Pe3ynbraThl yCBOGHUS MaTepuana IpoBepsIoTcs B (hopMe 3K3aMeHa M 3alIUThl KypCOBOH pabOThI
B 8 cemecTpe.



6 YueOHO-MeTOAuYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeAeHHs IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUIITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. AnoxuH, B. M. OcHOBBI 00OTaIlIEHHs IOJIC3HBIX MCKONACMBIX: YUCOHHUK : B 2
tomax / B. M. ABnoxun. — 5-e usa., ctep. — Mocksa : ['opnas kaura, 2021 — Tom 1 — 2021.
— 420 c¢. — ISBN 978-5-98672-533-8. — Tekct: oyeKkTpoHHBIH //  JlaHb

snekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/248780
2. ABnoxuH, B. M. OcHOBBI OOOTrameHus MOJE3HBIX HCKOIMaeMbIX: yueOHUK / B. M.

ABnoxuH. — 5-e u3a., crepeorun. — Mocksa : ['opnas kaura, 2022 — Towm 2: TexHonoruu
oborareHus mojIe3HbIX nckomnaeMex — 2022, — 312 ¢. — ISBN 978-5-98672-556-7. — Tekcr:
aJeKkTpoHHBI  //  JlaHb : AJICKTPOHHO-OMOIIMOTEYHAsT  CHCTEMA. — URL:

https://e.lanbook.com/book/315125

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Cycmuna, JI. A. OOGoramieHre MOJIe3HBIX HMCKOMAeMbIX: ydeOHoe mocobue / JI. A.
Cycmuna. — KemepoBo: Ky3['TY wumenu T.®. T'opbaueBa, 2020. — 194 c. — ISBN
978-5-00137-184-7. — TekcT : 3NMeKTPOHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/163588

2. ITanTeneeBa, H. ®@. I'paBuTaniioHHbpIe METOABI 00OTAIIEHHS TIOJIE3HBIX UCKOAEMBIX :
yuebHo-MeTouueckoe nocodue / H. @. Ilanreneesa, /[. B. AOprotun, A. b. IlectpukoB. —
MockBa: MUCHC, 2004. — 40 c. — Tekct : anexTpoHHbIN // JIaHb : 2IeKTPOHHO-0MOIOTe Has
cuctema. — URL.: https://e.lanbook.com/book/117023

4. Huxomnaes, A. A. OGoraiiieHue moJjie3HbIX UCKOMaeMbIX. Pellienne npakTHaeckux 3anad
: yaeOHOe ocooue / A. A. HukomaeB. — MockBa: MUCHUC, 2021. — 53 ¢. — ISBN
978-5-907227-53-8. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-0MOIMOTeYHas cucTeMa. —
URL: https://e.lanbook.com/book/178077

4. Koctpomuna, 1. B. OcHoBBI 060ramienus nojie3HbX HCKOMaeMbIX: yuebHoe nocooue /
. B. Kocrpomuna. — Ywura: 3a6l'Y, 2022. — 168 ¢. — ISBN 978-5-9293-3022-3. — Tekcr:
ANeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOMoTeynass  cucrema. —  URL:
https://e.lanbook.com/book/363311

B) MeTonuyeckue ykazaHus:

1. OOoraieHue Moye3HbIX UCKOMAeMbIX : yueOHO-MeToanueckoe mocodue / T. U.
Ommna, A. A. Hukonaes, T. C. HukomaeBa, A. M. JlymoB. — Mocksa : MUCHUC, 2020. — 64
c.— Tekcr: osnexkrponssiii / Jlanp : osnekTpoHHO-OMONMOTeuyHas cucrtema. — URL:

https://e.lanbook.com/book/148046)
2.. Huxonaes, A. A. OOoramieHne MOJIE3HBIX HCKOMAEeMbIX. PeleHne mpakTUYecKuX
3aja4 : yaeOHoe mocobue / A. A. HukxomaeB. — Mocksa : MUCHC, 2021. — 53 c. — ISBN

978-5-907227-53-8. — Tekcr : anekTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAsE CUCTEMA. —
URL: https://e.lanbook.com/book/178077.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OraIeHus moje3HbixX
UCKOIMaeMbIX . yueOHuK : B 2 Tomax / B. M. ABnoxun. — 4-¢ usn., crep. — Mocksa : ['opHas
kaura, 2018 — Tom 1 : Ob6orarurensHble mnporecchi — 2018, — 420 c¢. — ISBN
978-5-98672-473-7.
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https://e.lanbook.com/book/315125 Asnoxun, B. M. OcHOBEI 00orameHus Mmojae3HbIX
UCKOTIaeMbIX : yueOHuk / B. M. ABgoxun. — 5-e u3a., crepeorun. — Mocksa : ['opHas KHuUra,
2022 — Towm 2 : TexHomoruu odorareHus nojae3Hblx uckomnaeMolx — 2022, — 312 ¢. — ISBN
978-5-98672-556-7.

https://www.geokniga.org/books/23683  AsumoB  O.A., Caumpmaxmenos  A.A.
Y4eOHO-MEeTOINYECKHI KOMITJIEKC MO Kypcy «l paBUTAallMOHHBIE METOJBI OOOTAICHHUS PYAbI».
HaBowuiickuii rocynapcTBeHHbIN ropHblid UHCTUTYT, HaBou, 2020 1., 285 c.

https://addrecovery.ru/tag/gravitacionnoe-obogashhenie/ KomruiekcHbii
WHKUHUPHUHT. ["paBuUTaIinOHHOE OOOTaIeHne

IIporpammHoe o0ecnieuenmne

HaunmenoBanue o
0o Ne norosopa Cpok JIeHCTBYSI JIUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecopoaro
Professional
7Zip CBOOOJIHO PAaCIPOCTPAHIEMOE OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa

DOnekTpoHHbIe pecypcebl 6ubanoreku MI'TY um. https://host.megaprolib.net/ MP0109/Web
I".1. HocoBa ' ' '

Poccuiickass  T'ocynmapcTtBeHHas — OuOmmoreka.

https://www.rsl.ru/ru/4readers/cataloques/

Karanoru

IMouckoBas cucrtema Axamemuss Google (Google URL: https://scholar.qoogle.ru/
Scholar)

HannonanpHast MH(OPMAIMOHHO-aHATHTHYECKAST

cucrema — Poccumiickuit wHnekc nayuxoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

9 MaTepuaJIbHO-TeXHHYECKOE 00ecnedeHrue TUCIIUTIIHHBI (MOTYJIs1)

MatepuranbHO-TeXHUUYECKOE 00ecriedeHre IMCIUIUIMHBI BKIIIOYAET:

ayIuTOpUn

JlexunoHHasg ayauTtopus MynbTUMEAUNHBIE CpPEACTBA XPAHEHMs, Mepetadud |
npezcTaBieHus HHGopMaIu

Jlaboparopust (aya. 09) 1. YcraHoBka Juis OnpeeiCHHS CKOPOCTEH CBOOOTHOTO U
CTECHEHHOT'O [1aJIEHUS YaCTHII.

2. YcTaHOBKa [Tt 00OTaleHUs Ha TUAPOIUKIIOHE.

3. YcTaHoBKa Jy1s o0oraiieHus Ha KOHIEHTPAIIMOHHOM CTOJI€.

4. YcraHoBKa 11l 000TaIIeHHs] HA BHHTOBOM CerapaTope.

5. YcTaHoBKa Jyist o0oraiieHus Ha IIEHTPOOEKHOM KOHIIEHTpaTope.

6. YcTanoBKa Ju1st 00OTaleHHs Ha OTCAI0YHON MAaITHHE.

7. YcraHOBKa JUId pa3/ielieHus: MaTepHala 1o KpyImHOCTH Ha KacKaJHOM MUPaMUIaIbHOM
KJ1acCupuKaTope.

KommerotepHsiii kinacc [lepconansubie komnbrotepsl ¢ nakerom MS Office, ¢ Beixogom B
WuTepHeT W ¢ JOCTyIOM B DJJIEKTPOHHYIO HH(GOPMallMOHHO-00pa30BaTEIbHYI0 Cpeay
yHUBepcuTeTa. YueOHbIH GpuiibM «I paBuTaninoHHOE 000TaIIeHHe MOJIE3HBIX HCKOMAEMBIX).
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Ayautopun JUIS CaMOCTOSITETIbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI, YUTAJIBHBIC 3aJIbl
oubmmoreku [lepconanpHbie kKommbroTepbl ¢ makerom MS Office, Beixogom B UHTEpHET 1 C
JIOCTYIIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA

[Tomemienne It XpaHeHHS W NPOPUIAKTHYECKOTO OOCIY)KMBAaHUS  y4eOHOTO
obopynoBanust lllkader g xpaHeHUs y4eOHO-METOJMYECKON JOKYMEHTAalUH, Yy4eOHOTO
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOUH.

[Tpunoxenue 1

6. YueOHO-MeTOANYeCKHe o0eclieYeHre CAMOCTOSITeIbHON padoThl CTYIeHTOB
[To aucnumiube «"paBUTAIMOHHBIA METOJ OOOTAIIEHHS» MPETyCMOTPEHa ayIUTOpHAs U
BHEAYAMTOPHAs CAMOCTOSITENbHAs paboTa 00yJaromuXcs.
BHeaynuTopHas camocTosiTenbHas paboTa CTyJJeHTOB OCYIIECTBIISIETCS B BU/IE TTOATOTOBKH
K Ha60paTOpHBIM, KOHTPOJIbHBIM pa60TaM, CCMUHAPCKUM 3aHATUAM, IIPU PCIICHHUU JOMAIIHUX
3ajad.

IIpakTnyeckue 3aHATHS, UX HANMEHOBaHNe H 00beM B Yyacax - 17 yacoB

[Tpaktnueckass pabora Nel OrmpeneneHue CKOpocTed MaJeHUsT 4YacTUL[ 10 IIEPBOMY
napametpy JlsmeHko — 2 gaca

[Ipaktuueckas pabora No2 Ompenenenue kodduimeHTa paBHOIMAIaEMOCTH 110 BTOPOMY
napametpy Jlsmenko — 2 yaca

[Tpaktudeckas padora Ne3 Meronuka pacdera THAPABINYECKUX KIACCH(PHUKATOPOB — 2
qaca

[TpakTrueckas padota Ne4 Meronuka pacuera TuIpOLUKIOHOB — 2 yaca

[TpakTuyeckas pabora Ne5S OpaklMOHHBIN aHAIN3 U KPUBbIE 000TaTUMOCTH — 2 yaca

[TpakTrueckas pabota Ne6 Onpeznenenue 060raTUMOCTH yriist — 2 yaca

[Tpaktryeckas padota Ne7 Metoanka pacuera IUIOTHOCTH TSDKEJION CYCHEH3UH M pacxoza
yTSDKETUTeNs — 2 Jyaca

[TpakTryeckas padora Ne§ [IpakTuka mpuMeHeHHs HEHTPOOEKHBIX anmaparoB — 2 yaca

[Tpaktueckass  pabora  Ne9  Cxembl  NHEBMAaTH4YecKOoro  oboramieHus  Ha
acOectooOoraTutenbHbIX padpukax — 1 yac

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB VIS CAMONIPOBEPKHU

Paznen 1. TeopeTnueckne OCHOBBI TPABUTAIIMOHHBIX MPOIIECCOB.

Knaccugukarus rpaBUTallHOHHBIX ITPOLECCOB.

Buel conpoTuBieHus cpell NaJaroliuM TEIaM.

KoHneuHas ckopocTh najieHus Tell.

OrnpeneneHne KOHEYHOM CKOPOCTH MaJIeHUs 110 IEpBOMY napameTpy JIsameHko.
PaBHonagaromue Tena.

Omnpenenenue pa3MepoB paBHOIAJAIONINX TeJl IO BTOpOMY napamerpy JIsmieHko.
: CrecHeHHbIE IaJICHUS TEI.

Paznen 2. OOune 3akOHOMEPHOCTH IBHIKEHUS 3€PEH B CPEIax.

CenuMeHTAIMOHHBIN aHAIN3.

I'mapaBianueckas kiaccuduxanus

['mapaBianueckue Kiaccu(puKkaTopsl

MexaHunueckue Ki1acCu(pUKaToOpsl

I'mapourKkIIoHbI

NoabkowhE

o~ E



Paznen 3. Oboraiienue B TSDKEIBIX cpeiax.

1 OO0orarteHue B TSKENbIX Cpejiax.

2 KonecHbie cemaparopsl 111 000TaIieHus B TSHKEIBIX CpeIax.

3. KonycHble u 6apabaHHBIC cenapaToOpsI ISl 00OTAIIEHUS B TSIKEIBIX Cpeax.
4 @paKIMOHHBIN aHAJIU3.

S. OOorainieHue Ha KOHYCHBIX CerapaTopax U CTPyWHbBIX KOHLEHTPAaToOpax.
Pa3nen 4. Orcanxka.

1. OOGorareHue 0TcaiKou.

2. OTtcano4Hble MalIUHBI.

3. @DaKTOPBI pEryIUPOBKU PabOThI OTCAT0UYHBIX MALITHH

Paznen 5. Oboraiienue B CTpye BOJIBI, TEKYIIIECH M0 HAKIIOHHOM MIOCKOCTH.

1. OO0orareHne Ha BUHTOBBIX CEMapaTopax U KOHIEHTPAIMOHHBIX CTOJIAX.

Paznen 6. TexHonormdeckue CXeMbl MU OpraHHU3aIUs MPOU3BOJCTBA HA TPABUTALMOHHBIX
dabpukax.

1. TexHOMOrMYECKUE CXEMBI 00OTaIlIEHUSI.

Paznen 7. CiennanbHbie BUIBI TPABUTAIMOHHOTO O0OTAICHHUS.

1. [TpoMbiBKa, mpuMeHsieMoe 000pYyIOBaHHE.

2. [THeBMaTH4eckoe oOoramieHune, UCIoib3yeMoe 000pyI0BaHNUE.

KOHTpOJIbeIe TECThbI

Bapmuanr 1

1. TTousiTHE O rPABUTAIMOHHOM METOJIE OOOTAIICHUSL.

a) I[Tpotiecchl pa3esieH st CMECH 3epPEH 0 TIOTHOCTH, KPYITHOCTH U (hOpMe YaCTHII.

b) [Mporiecchl pasfeneHuss CMECH 3€pPeH 10 pPa3IuYhi0 B CMAaYyMBAEMOCTH HX
MIOBEPXHOCTEH.

C) I[Tporecchl pa3eneHnss CMECH 3¢peH OCHOBAHHOE HA Pa3IH4YMU UX XUMHYECKUX
CBOJICTB.

d) I[Tpotiecchl pa3iesieHust CMECH 3¢peH OCHOBAHHOE Ha MX CIIOCOOHOCTH BCILIBIBATH.

2. Kakue 1onogHUTENbHbBIE CHUJIBI KPOME Beca Tella B Cpelie MOryT JeiCTBOBAaTh Ha 3epHa
MPU UX pa3JIeICHUH TPaBUTAIIMOHHBIM METOAOM?

a) LIeHTpOOEKHBIE U DIICKTPOMArHUTHBIC CUJIBI.

b) ApxumenoBa cuia.

C) W HepIHOHHBIE CHJIBI.

d) CuItbl MOJIEKYIISIPHOTO B3aUMO/ICHCTBHSI.

3. KakoBbI IIyTH CHMXKCHHUSI HUKHETO Tpe/ieia KPYITHOCTH pa3AeiisieMbIX YacTHII?
1. IIpuMeHeHue amnmapaToB ¢ BO3LYIIHON CPEIOH.

2. [IpumeHeHHe anmapaToB ¢ IEHTPOOSIKHBIM MOJIEM.

3. IIpuMeHeHue amnmapaToB ¢ BOXHON CPEION.

4. [IpuMeHeHHe anmnapaToB ¢ MOBBIIICHHBIM 3HAYCHUEM CHJI TPECHHUSL.

4. YTo moka3pIBaeT KpHUBasi pacrpeeeHus 30JbHOCTH?

a) 30JIbHOCTD TSDKEIBIX (PpaKiuii.

b) 30JIbHOCTD JIETKUX (hPAKIIHHA.

C) 30JIbHOCTh IPOMEKYTOUHBIX (PpaKIIUii.

d) 30JIbHOCTB AJIEMEHTAPHBIX CJIOEB YIS, PACCIOEHHOTO IO TUIOTHOCTH.

5. Jyug ompeneneHus KaKWX CBOWCTB MAaTEPHAIOB HCIOIB3YeTCS MHKHOMETPUYCCKHIMA
Mmeron”?

a) KpynHocTtH yacTwi.
b) IIOTHOCTH YacTHII.
C) DOpMBI YaCTHIL.

d) TBepaOCTH YacTHIl.

6. Kakue cpeapl Ha3bIBAIOTCS BAZKUMU?



a) Cpenpl, XapakTepu3yoIuecs HaTMYieM BHYTPEHHETO TPEHHUS.

b) Cpelbl He CIIOCOOHBIC PACTEKATHCS 110 TTOBEPXHOCTH.

C) Cpelbl, ”HTEHCUBHO B3aUMO/ICHCTBYIOIINE C TBEPI0H TOBEPXHOCTHIO.
d) Cpenpl He CrIoCOOHBIE 00TEKATh MY3bIPSIMU.

7. UTO Takoe KOHEYHAsI CKOPOCTh TaJICHHsI TEJI B Cpeaax?

a) CkopocThb, KOTJIa TeJo nepeMernaetcsi 0e3 yCKOpeHusl.

b) CKOpPOCTh B KOHIIE MTAJCHUS TeIa.

C) CKOpOCTh C YBEIUYHUBAIOIIUMCS YCKOPEHHEM.

d) CKOpOCTh B HavaJje MaJeHus Tea.

8. YciioBue BOZHUKHOBEHHS TypOyJIEHTHOTO peXUMa MaeHHS TEIl.
a) [Tpu BBICOKOI CKOPOCTH T ICHHS TEII.

b) [Tpu majieHuH MEJIKKX TeJ.

c) [Ipu najienny T ¢ MaIon CKOPOCTHIO.

d) [Tpu maieHnn TeI ¢ IMOCTOSTHHON CKOPOCTBIO.

9. Bropoii mapametp JIsmieHko.

a) v - Re

b) v/ Re

C) v - Re?

d) v/ Re?

10. Onpenenenue k03P PUITCHTAa PAaBHONIAACMOCTH.

a) OTHOIIEHUE CKOPOCTH MAJICHUS K pa3Mepy Tea.

b) OTHOIIIeHHE TUaMeTpa TeJia K CKOPOCTH MaICHHS.

c) OTHOIICHUE TUaMeTpa Tella K TUIOMIAIN €r0 MOBEPXHOCTH.
d) OTHOIIICHUE JUAMETPOB 3€PEH JIETKOTO M TSHKEJIOr0 MHHEPAJIOB, MAJAI0IINX C

OJIMHAKOBOM KOHEYHOU CKOPOCTBIO.
11. Yto Takoe ruapaBaudeckas kiaccuduxamus?

a) [Tpouecc paznenenus cMecu 3epeH HO UxX (opMe.

b) [Ipouecc pazneneHus CMeCH 3€peH Ha KJIacChl KPYITHOCTH B BOJIE.

C) [Iporecc pazneneHus cMecH 3epeH HO UX (PU3HKO-XUMHUUYECKIUM CBOMCTBAM.
d) [Ipouecc BbIIEIEHUS METKHUX 3€PEH.

12. Kak u3MeHUTCSl KPYIMHOCTh CJIMBAa MEXaHUYECKOTO Kilaccu(dukaTopa npu pazdaBieHUN
nouTasug?

a) KpymnHOCTh ciivBa HE H3MEHHUTCS.

b) KpymHoCTh cMBa yBenu4uTCS.

C) KpymHOCTh cliBa YMEHBIITUTCS.

d) KpymHocTh ciiBa 0CcTaHETCS TOCTOSTHHOM.

13. Yto Takoe UK OTCAIKU?

a) Bpewmst pa3rpy3ku Tskenoi ppaxiuu.

b) Bpems epemernieHuss Mateprana 4epe3 0TCa0uHy0 MaIluHy.
c) [Tepriox BpeMeHH OT 1M0/1a4u MaTepHaia A0 ero pas/eieHusl.

d) [eprion BpeMeHH 3a KOTOPBIi BOJIa COBEPILIACT BOCXOASIIMN  HUCXOISIIMN XO/I.
14. Db dexTHBHOCTH Mporiecca 000TaIeHUs B TSKEIBIX CYCIICH3USX.

a) Hwxe addexTuBHOCTH 000TaIIEHHS OTCATKOM.

b) Cawmpiii 3¢)(eKTUBHBII TPOIECC IPABUTALMOHHOTO METO/IA.

C) Huxe s pexTuBHOCTH THEBMATHUECKOTO OOOTAIIeHHUS.

d) Hixe s dexTrBHOCTH OOOTaleHNs B CTPYHHBIX cermapaTopax.
15. OGnacTb NpUMEHEHHS IUTIO30B.

a) JI7ist U3BJICUCHUS PSIKUX U OJIarOPOHBIX METAILIOB.

b) J1i1s u3BJICUCHMSI HECYIb(PUIHBIX MUHEPAJIOB.

c) JUstst yaaneHust TJHHBIL.

d) Jlnist oborareHust py/] BETHBIX METAJLJIOB.



Bapuant 2.
1. HemocTaTku rpaBUTAallMOHHOTO METO/IA.

a) Joporoi u c0XKHBIM.

b) Hanuuune HUKHETo npejena KpyIHOCTH pa3/ieiisieMbIX YaCTHII.

c) Bricokast 5HEProeMKOCTb.

d) Huskast mpon3BOANTENEHOCTD aIaparoB.

2. Yrto sBIsleTCS OCHOBOW MJISi pa3felieHHs I'PaBUTAIIMOHHOTO METO/A Ha pa3nvHbIC
npoiecchl?

a) Crnioco6 MCnoIb30BaHMs Pa3InIHs CBOHCTB MHHEPAJIOB.

b) CBoiicTBa cpefl, B KOTOPBIX IPOUCXOIUT pa3/iejIeHue MUHEPAJIOB.

c) Cnoco6 nostaun MaTepraia B 000raTHUTENbHBIN armnapar.

d) OU3NKO-XMMUYECKHE CBOWCTBA MHUHEPAJIOB.

3. CreneHb 9KOJIOTHYECKON 0€30IacCHOCTH I'paBUTADMOHHOI'O METOAAa B CPABHCHHU C
q)HOTaIII/IOHHLIM METOJ0M.

a) ['paBUTAIMOHHBINA METO SKOJIOTUYECKH 00Jice omaceH, 4eM (IIoTaI[HOHHBIMH.

b) ['paBUTALIMOHHBINA METO/ HKOJIOTUIECKU OE30IaceH.

C) ['paBUTAIIMOHHBIA METO YKOJOTUIECKH MEHEE OIaceH, YeM (IIOTAI[HOHHBIH.

d) DKosornyeckas OrmacHOCTh OJJMHAKOBA.

4. Yt0 moka3sIBacT KpUBas KOHICHTpaTa?

a) 3aBUCHMOCTh MEXIYy CYMMapHBIM BBIXOJOM BCIUIBIBIIMX (Pakiuii ©H HUX
30JIbHOCTBIO.

b) 3aBHCHMOCTh MEXIy CYMMAapHBIM BBIXOJOM IOTOHYBINUX (pakiuii H HUX
30JIbHOCTBIO.

C) 3aBHCHMOCTh MEKIYy CYMMApPHBIM BBIXOJOM MPOMITPOIYKTOBBIX (DpaKIuil U UX
30JIbHOCTBIO.

d) BrIxos KoHIICHTpaTa.

5. TI'maBHas mnpuuymHa OMMUOOK TMPU OMPEACNECHUU IUIOTHOCTH TOPOIIKOOOPa3HBIX
MaTepuaIoB MUKHOMETPUUECKUM CIIOCOOOM.

a) Maas HaBecka.

b) HemnomHoe BBITECHEHUE My3BIPHKOB BO3/IyXa.

C) Hwuzkast m1oTHOCTh MaTepuaa.

d) BrIcokast IIIOTHOCTH MaTepurana.

6. Korna Bo3HuKaeT AMHaAMUYeCKUN KO3 PUIIUEHT BA3KOCTH?

a) B ciyuae AMHAMHYECKHU MTOBIKHBIX CPEI.

b) B ciyuae HemoIBMKHBIX CPe.

C) [Tpu HarpeBanuu cpen.

d) [Tpu co3manuu Haa CPeOH BaKyyma.

7. YcioBue TOCTHKEHHS 36PHOM KOHEYHOW CKOPOCTH MaCHUS.

a) Korma Bec Tena B cpeie 00JbIiie CHITbI COMTPOTHUBIICHUS CPEIbI.

b) Korza Bec Tena B cpenie paBeH CHiie COMPOTHUBIICHUS CPEIbI.

C) Korza cuia conpoTUBIICHUSI CPeibl paBHA HYITIO.

d) Korna BeicoTa maieHusl Te 3HAUYUTENbHA.

8. Uto takoe napamertp PeitHonbaca?

a) Yucnmo, xapakTepu3ylollee TeMI MPUOOPETeHUs] TEIOM KOHEYHOW CKOpPOCTH
naJICHHS.

b) Yucio, XxapakTepU3ykoIiee PEKUM MaJACHHs Tell U IPeo0agaHie BA3KOCTHOTO HITH
JTMHAMHYECKOTO COMPOTHBIICHUSI.

c) Yucio, yKka3bIBalolIee Ha OTCYTCTBUE BI3KOCTHOTO COMPOTUBIICHUS.

d) Yucio, xapakTepu3yrollee JTHHAMHIECKOE COMTPOTHBIICHHUE.

9. lns yero ucrosib3yercst BTopoi napamerp JIdieHko?



a) Jns ompeneneHuss pa3MEpoOB  pPaBHOMANAIOIIUX 3€peH MU Kod(uiueHTa
pPaBHOIIAIaEMOCTH.

b) Jliist ornpeniesieHust KOHEYHOM CKOPOCTH MaIeHHs Tell.

C) st onpenenenus Ko3(UIMEHTa CONPOTUBICHUS CPEIbI.
d) Jns onpenenenusa napamerpa PeliHombca.

10. Kakue Tena Ha3bpIBalOTCSA paBHONAAAIOIIUMU?

a) Hmeromue pa3iaMyHble CKOPOCTH MaJeHNUS.

b) Hmeroniye BRICOKUE CKOPOCTH TMaICHHS.

c) Hmeromue oAMHaKOBbIE KOHEUHBIE CKOPOCTH MaACHUS.

d) Hmeroniye HU3KHE CKOPOCTH MaCHUS.

11. Mepbl A1 OpEAOTBpAlICHUA KOoaryjsdalnuu IIpH IIPOHU3BOJACTBE CCAMMCHTAIMOHHOI'O
aHaJInu3a.

a) Hcnonp30BaTh qucreprarop.

b) [TpuMeHSITh KOAryJIsTHTHI.

c) [Ipon3BoaANTH HEMPEPHIBHOE MTEPEMEIIBAHUE.

d) [Tpon3BOIUTH MTOIOTPEB B3BECH.

12. HemocTaTku CIMpaibHBIX KIACCU(PHKATOPOB.

a) Mainblii MEXKPEMOHTHBIN IEPUOJ,.

b) Huskas npor3BOIUTEILHOCTb.

C) DHEProeMKOCTb.

d) 3aHNMAIOT 3HAYUTEIFHYIO IIPOU3BOIUTEIBHOCTD IIJIOIMIAIb.
13. Uto naet yBenuyeHHE pacxoja MOAPEIIETHON BObI B IPOLIECCE OTCAAKU?
a) [ToBbIIIaeTCS Ka4eCTBO JIETKOH (hpaKIIUH.

b) [ToBbImaeTcs KA4eCTBO TKENOM (HPAKITHH.

c) YcKopsieTcst mpoIecc OTCaIKH.

d) He BimsieT Ha Ka4ecTBO MPOAYKTOB pa3ieIeHHUS.

14. Yem onpenensieTcs CTENEHb MPOMBIBUCTOCTH Py’

a) CBoiicTBaMH TIIHHBI.

b) KosnyecTBOM TITHHBI.

c) HanmumeM TOHKO3EPHUCTHIX MHHEPAJIOB.

d) KpymHOCTBIO pY/IbI.

15. I'nmaBHas 0COOEHHOCTD TCXHOJIOTHYCCKHUX HOK8.38.TCJI€I>’I, MOJIy4Ya€MbIX Ha
KOHICHTPAIMOHHBIX CTOJIaX.

a) Bricokast cTeneHb KOHLIEHTPALUH.

b) Bricokast mpon3BOIUTETHHOCTD.

c) Bricokuii BBIXOJ TSXKENON (hpaKIMH.

d) Beicokuii BBIXO KOHIICHTpATA.

Bapuanr 3.

1. [IpeumymiecTBa rpaBUTAIIHOHHOTO METO/IA.

a) 3HaUMTENbHAS ~ KPYMHOCTh  O0OramiaeMoro  marepuaia M BbICOKas
NPOM3BOAUTEIHHOCTD aNIapaToB.

b) B03MOXHOCTh pa3jieneHust yabTPaTOHKUX YaCTHII.

c) Bo3MokHOCTB pa3zeneHus Tr0bIX MUHEPAJIOB.

d) Bbicokast CKOPOCTh pa3ae/ieHHs YacTHII.

2. Uro mpenmompenenseT BO3MOXXHOCTh HCIOJIb30BAHUS TPABUTAIMOHHOTO METOJA
oOorammenusa?

a) XapakTeprcTHKa 000ran@aeMoro Marepuaia i KIMMaTHIECKUE YCIOBUS PETHOHA.
b) WudpactpykTypa peruoHa.
c) Hanuyre ncTOYHUKOB S3HEPrOCHAOKEHHUSL.

d) Huskue TpeOoBaHMsI K KOHCUHBIM KOHIIEHTPATaM.



3. Kakoga e ¢ppakiimoHHOTO aHamu3a’?

a) Paznenenue MaTepuaia o KpyrmHoCTH.

b) Pa3nenenne matepuana 1o rmioTHOCTH.

C) Pa3nenenue matepuana no ¢popme 4acTu.

d) Pasnenenue maTepuaa 1o mBery.

4. Yro noka3plBaeT KpuBas Opobl?

a) 3aBUCHUMOCTh MEXAY CYMMapHbIM BBIXOJOM BCIUIBIBIIMX (pakuuii M uX
30JIbHOCTBIO.

b) 3aBUCHUMOCTh MEXJY CYMMAapHBbIM BBIXOJOM TMOTOHYBIIUX (pakuuii u HX
30JIbHOCTBIO.

C) 3aBUCHUMOCTh MEXIY CYMMapHBIM BBIXOJIOM NPOMIIPOAYKTOBBIX (PpaKkIUi U UX
30JIbHOCTBIO.

d) BbIxo/1 KOHIIEHTpAaTAa.

5. Yro Takoe BA3KOCTH cpen’?

a) CBOHCTBO cpell OKa3plBaThb COMNPOTUBJICHHE OTHOCUTEIHHOMY JIBHXKEHUIO
AIIEMEHTAPHBIX CIIOCB.

b) CBOCTBO cpeJl HE pacTeKaThCsl.

C) CBOICTBO cpesr OKa3bIBaTh COMPOTHBIICHUE UX UCTIAPEHHIO.

d) CBolicTBO cpesi 00TeKaTh MOBEPXHOCTh YACTHII.

6. PazmepHOCTh IMHAMHYECKOTO KO PHUIIMEHTA BA3KOCTH.

a) H* ¢/m°

b) H* m/c

c) ITa/c

d) M2/c

7. BpeMsi 1OCTHXKEHMSI TEJIOM KOHEUYHOM CKOPOCTHU MaJICHHS.

a) Heckonbko MUHYT.

b) Heckomnpko gacos.

c) Heckomnbko cexyH[I.

d) J1o11 CEeKYH/IBI.

8. Uro noka3biBaeT quarpamma Peitnes?

a) 3aBHCHUMOCTH CKOPOCTH MAJCHUS OT pa3Mepa Tena.

b) 3aBUCUMOCTh CKOPOCTH MaJCHUs OT (OPMBI TeTa.

C) 3aBuCcUMOCTh KO3 PuItmeHTa conpoTuBIeHuUs ot yucia PeitHonbca.

d) 3aBUCUMOCTh K03((HUIIMEHTA COPOTUBIICHUS OT CBOWCTB CPEJIBI.

9. 1yt uero UCToIb3yeTcs NepBblil napamerp JIsameHko?

a) Jns  ompeneneHuss pa3MepoB paBHOMAJAOIIUX 3epeH U Koddduiumenra
PaBHOIIATAEMOCTH.

b) Jnist onpeniesieHust KOHEYHOM CKOPOCTH TaJIeHHs Tell.

C) Jns onpenenenns koahumeHTa CONPOTUBICHUS CPEIbI.

d) s onpenenenus napamerpa Pelinonbaca.

10. Kakue AOIIOJTHHUTEIIBHBIC COIIPOTUBJICHWA BOSHUKAIOT IPHW CTCCHCHHOM MaJACHUHA TEII I10
CPaBHEHHIO CO CBOOOIHBIM?

a) ConpoTHBJICHHE 3a CUET CHITBI TSHKECTH.

b) ComnpoTHBIICHUE 3a CUET HHEPIMH YACTHIIL.

c) CompoTHBIICHUE 3a CYET BI3KOCTH YACTHII.

d) ComnpoTHBIICHHUE 3a CUET CTOJIKHOBCHHUS YaCTHII.

11. Ycnoue, HeoOX0oauMoOe 1J1si 0OecTieueHrusi CBOOOAHBIX YCIOBUM TAJCHUST YACTHI] MPU
TIPOM3BOJICTBE CEIMMEHTAIIMOHHOTO aHAIN3A.

a) [TepemeruBanwue.

b) Oo0ecrieueHre BEICOKOTO 3HAYCHUS Pa3KMIKEHHOCTH ITYJIBIIBI.

C) [TpuMeHeHMEe KOaryJIsHTa.



d) [Togorpes myJIbIbI
12. IlpeumyiecTBa rTuAPOLUKIOHOB.

a) 3aHMMAOT Majayl [POW3BOJCTBEHHYIO IUIOMIAJb W HMEIOT  BBICOKYIO
POHU3BOAUTEIBHOCTb.

b) Huskast 53HEpProeMKOCTb.

c) 3HAYUTEIBHBIN CPOK CITYKOBI.

d) B03MOXHOCTH KIacCH(UKAIUK KPYITHO3EPHUCTOTO MaTepHaa.

13. Kak u3MeHsieTcss 4acToTa MyJIbCAlluid MPU yYMEHBIICHUU KPYITHOCTH 000TamaemMoro
Marepuaia?

a) YMeHbIIaercs.

b) VBEIUIMBACTCS.

C) He u3mensiercs.

d) Ocraercst MOCTOSTHHOM.

14. [IpenmymiecTBa MHEBMATUYECKOTO OOOTAIICHHUS.

a) MeHbIe KanmuTalabHbIe 3aTPaThl, MPOIIE CXEMbI, OTCYTCTBHE BOIHO-IIIAMOBOTO
XO0341CTBa.

b) Beicokas a3 pekTuBHOCTD pa3neneHus.

C) Bo3moxxHOCTh 0OOTareHus: HeKJ1acCu(PUIIMPOBAHHOTO MaTepuraa.

d) Cnaboe mplIc00pa3oBaHue.

15. Ilpeumy1iiiecTBa BUHTOBBIX CEMIapaTOPOB.

a) [IpocToTa KOHCTPYKIIMU M HAJCIKHOCTH B paboTe.

b) Bo3moxHOCTh 000TaneH s KPYITHOKYCKOBOTO MaTepuaa.

c) Bbicokas cTeneHb KOHIIEHTPAIIHH.

d) Huskoe suepromnorpedieHue.

Bapuaur 4.

1. OGnacTh IpUMEHEHUS TPABUTAIIMIOHHOTO METO/IA.

a) Jnst pa3zieneHust 3epeH, UMEIOIINX pa3IndHyo GopMmy.

b) Jlnst pa3jieneHust 3epeH, UMEHOIIUX Pa3InIHYI0 KPYITHOCTb.

c) Jnist pasznienieHust 3epeH, UMEIOIINX Pa3IMYHY CMaYuBACMOCTh TOBEPXHOCTH.

d) Jlnist pa3iesieHust 3epeH, UMEIOIINX Pa3IMYHYIO TUIOTHOCTb.

2. Paznuuue B KaKMX CBOMCTBaX MHHEPAJIOB UCIIOIB3YETCs P IPaBUTAIIMOHHOM MeToie?

a) OU3NKO-XUMHUYECKUE CBOWCTBA.

b) [110THOCTB, KPYITHOCTH M (hOpMa YACTHIL.

C) JIMCnepcHOCTh M KPYITHOCTD YaCTHII.

d) Koa¢hpummeHT cKoIbKeHNs 9aCTHUI] 110 TOBEPXHOCTH.

3. JIy1st 4ero UCTOIB3YIOTCS pe3yabTaThl PPAKIIMOHHOTO aHaIn3a?

a) s onpenenenus 3G GEeKTUBHOCTH U3BJICUCHUS YaCTHII.

b) Jns  ompeneneHusl CTENEHW OOOTaTUMOCTH M COCTABIICHHS TEOPETHYECKHUX
0aslaHCOB MPOJIYKTOB 00OTAIIECHHUS.

C) Jlns onpenenenrs BbIXOAA TAKEION PpaKIiH.

d) Jlyist onipe/iesieHus BhIXO/1a JISTKOM (hpaKIIHH.

4. Yo noka3pIBaeT KpMBasl INIOTHOCTH?

a) 3aBUCUMOCTh MEXJYy CYMMapHBIM BBIXOJIOM MOTOHYBIIMX (pakiuii u ux
30JIbHOCTBIO.

b) 3aBUCUMOCTh MEXJIY CYMMAapHBIM BBIXOJIOM BCIUTBIBIIMX (pakiuii u HX
30JIbHOCTBIO.

c) 3aBUCUMOCTh MEXIY CYMMAapHBIM BBIXOJOM MPOMITPOAYKTOBBIX ()pPAKIMHA U HX
30JIbHOCTBIO.

d) [TnotHOCTH (hpakumii.

5. Uto Takoe CUJIbl BHYTPEHHETO TPEHUS?



a) Cuibl, BO3HUKAIOIINE BHYTPHU CPEIbIL.

b) Cuibl, BOSHUKAIOIIUE MTPU CKOJIBKECHUH CIIOCB KHIKOCTH.
C) Cuibl, BOBHUKAIOIIUE [TPU 0OTEKAaHUU YaCTHII.

d) Cuutbl, BO3HUKAOIINE TIPU MTOIBEME YaCTHII.

6. UeM XapakTepH3yIOTCs CTPYKTYPHPOBAHHBIC CYCIICH3HUN?

a) CoXpaHSIOT CIETUICHHE U ITPH OTCYTCTBUH Pa3HOCTU CKOPOCTEH.
b) O061a1a10T MOBBIMICHHON TEKYYECThIO.

C) HecrocoOHOCTBIO pacTeKaThesl.

d) HecrmocoOHbI 00TEKATh YACTULIBI.

7. YcnoBue BOZHUKHOBEHUS JJAMUHAPHOTO PEKUMA NAJCHUS TEl.
a) [MTageHue KpymHBIX TEII.

b) [TageHne MENKKUX Tel.

C) I[pu BBICOKOW CKOPOCTH MAICHUS.

d) [Tpu nasieHNn ¢ MOCTOSHHON CKOPOCTBIO.

8. IlepsrIit mapametp JIsamieHko.

a) v - Re

b) v/ Re

C)\V . R€2

d) v/ Re

9. 3epHa Kakoi GOPMBI IMEIOT HAUOOJIBIIIYIO CKOPOCThH IMaICHUS?
a) ITnockue.

b) VYrioBarsie.

c) [ITapooOpa3sHeIe.

d) [psiMoyTOJIBbHEIE.

10. ITouemy CKOpPOCTH MaJ€HUS YAaCTUI[ B ECTECTBEHHBIX YCIOBHUSX MEHBIIE, YeM B
CBOOOIHBIX?

a) 3a cueTr BA3KOCTH CPEIIbI.

b) 3a cyeT BOSHUKHOBEHUS JJOMOJTHUTEIBHBIX COMPOTHBICHHH.

C) 3a cueT yMEHbBIICHHSI CHITBI TSKECTH.

d) 3a cueT yMeHbIICHUS KOA(PPHUIIMEHTA COPOTHBIICHUSI.

11. Hemoctatky ruipOIMKIOHOB.

a) Beicokoe sHepronorpebiienue u ObICTPBINA U3HOC.

b) Mautast IpOM3BOIUTEIBHOCTD.

c) 3aHMMAIOT 3HAYUTENIHHYIO TIPOU3BOIUTEIBHOCTD IIJIOIIAIb.

d) HeBo3MOXHOCTH KiTacCH(PHUKAINN TOHKO3EPHUCTOTO MaTepraa.

12. Yemy paBHa MakcuMallbHasl IUIOTHOCTh CYCIICH3HN?

a) [TonoBMHA TIOTHOCTH YTSHKEITUTEIS.

b) [TnoTHOCTH yTSKETUTENS.

C) [TonoBHHE CyMMBI TUNTIOTHOCTEH YTSDKEITUTENS U BOJIBI.

d) [TonoBHHE pa3HOCTHU MJIOTHOCTHU YTSDKEIUTENS U BOJIBL.

13. HemocTaTky ITHEBMATUYECKOTO OOOraIieHNsI.

a) Huzkas 3 pexTMBHOCTD, 00JBIIOE MBIIIC0OpAa30BaHUE H OTPAaHUYEHHAs KPYITHOCTh
oborarnraemMoro Marepuarna.

b) Bbicokue kanuTaibHbIE 3aTPaTHI.

C) OtcyTcTBUE BOJHO-IIUIAMOBOIO X035MCTBA.

d) [TpoaykThl OOOTaIIEHHS CyXHe.

14. I'maBHast 0COOEHHOCTH PA0OTHI IIEHTPOOCKHBIX KOHIICHTPATOB.

a) Heo6xoauMocTh BEICOKOTO Pa3KMKEHUS YIIbIIBI.

b) Bbicokast 3HEproeMKOCTb.

c) Bricokoe yckopeHHe npu BpalleHUH poTopa.

d) Heo0xoauMocTh mo1a4uu MyNbIIbl C MAJIBIM Pa3KIKEHUEM.



KypcoBoil mpoeKT BBIIOJHAETCS OOy4YaroMMCS CaMOCTOSTENBHO 10/l PYKOBOJCTBOM
IpernoaaBaress.

[lesb BBIMOJHEHUS KYpPCOBOTO NPOEKTA IO AUCUUILIMHE «l'paBUTALMOHHBIM METOJ
oOoramieHus’» COCTOUT B TOM, YTOOBI 3aKpENUTh M YIIIYOUTh NPAKTUYECKUE HABBIKU I10
00O0ralIeHUIO MOJIE3HBIX MCKOMAEMbIX T'PaBUTALMOHHBIM METOJOM, IOJIYYEHHBIE HA JIEKUUAX U
IpU BBIIOJIHEHUHU J1A00OpAaTOPHBIX PadoT. B yacTHOCTH, CTYHAEHT MOJKEH YMETh MPaBHIIBHO
000CHOBAaTh TEXHOJOIMYECKYI0 CXEMY TIPaBHTAIMOHHOTO Tpoliecca, BbIOpaTh M pPaccuuTaTh
OCHOBHOE U BCIIOMOTaTeIbHOE 000PYI0BaHKE U PAllIOHATIBHO Pa3MECTUTh €ro BO (DJI0OTAllMOHHOM
Lexe.

B nmnporecce BBINONHEHHS 3TOr0 IMPOEKTa CTYACGHT JOJDKEH HCIOJIb30BaTh 3HAHUS,
MOJIy4YCHHBIEC paHee MPH U3yYCHUN CMEXHBIX JUCHHUIUINH, & TAK)KE OMBIT paOOTHl  HAOIOICHHS
OpyU  MPOXOXKJIEHUU  MPOU3BOJACTBEHHOW  MPAKTUKU MO  TOJYYCHHUIO  TEPBUYHBIX
po(eCCHOHANBHBIX YMEHUI M HaBBIKOB, a TAKXKE JINTEPATYypy IO BOIPOCAM MPOEKTHUPOBAHUS
oboraTuTeNbHBIX (HaOpHK.

3ajaHueM Ha  KypCcOBOW  MpOEKT  MpeaycMaTpuBaercs  pa3paboTarb  MPOEKT
TPaBUTALMOHHOTO OTAETCHHUS AJIsl IepepaboTKU KEJIe3HOT0, XPOMUTOBOTO, 30JI0TOCOAEPHKAIIETO
CBIpbsi. B cooTBeTcTBMU C 3a7aHMeM HEOOXOAMMO OOOCHOBATH TEXHOJIOTHIO TPABUTAIIMOHHOTO
Mpolecca, pacCYUTaTh Ka4eCTBEHHO-KOJIMYECTBEHHYIO M BOJIHO-IIUIAMOBYIO CXEMbI, BHIOpATh U
paccunuTaTh OCHOBHOE U BCIIOMOTaTeIbHOE 000PY/I0BaHUE.

[TpumepHOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3paborarte npoeKT TrpaBUTALMOHHOIO Iiexa JMAis oboramieHus pyAsl. Bwidpate u
o0ocHOBaTh cxemy oOoramienuss pyasl. Crenarb pacueT KadyeCTBEHHO-KOJIMYECTBEHHOW U
BO/IHO-IIIJITAMOBOM CX€M, a TaK’e OCHOBHOI'O M BCIIOMOTaTEIbHOI0 000py10BaHus ((hIoTOMAIINH,
nuTaTeneil peareHTOB M KOHTAaKTHBIX 4aHOB). Crenarh NMPOEKT KOMIIOHOBOYHOI'O peEIIeHUs
IrPaBUTALMOHHOTO O00OPYIOBaHMs, TUIaH U pa3pe3 rpaBUTALMOHHOIO 1exa. VcxoaHble JaHHbBIE:
MaccoBasl JI0JIsl IIEHHOTO KOMIIOHEHTa B pyne, %, B KOoHIETpare, %, B XBOCTax, %; KPYIMHOCTh
WU3MEIBYEHHON pPyABl U IPOU3BOAUTENBHOCTh HA NPOEKTUPYEMOM NPEINPHUITHH 3a1aeT
IpenoaaBaTeb.

KypcoBoil MNpOEKT BBINOJIHAETCA CTYAEHTAMH IO PYKOBOACTBOM IIpenojaBarTels,
Ha3HaYeHHOro kadeapoil, mepes KOTOPhIM KaXIblil CTYJEHT OTYUTHIBAETCS O BBINOJIHEHUU
IPOEKTa B COOTBETCTBUU C YTBEPKICHHBIM I'pa)MKOM U PACIUCAHUEM KOHCYJIbTALUH.

KypcoBoii IpoeKT TOKEH COCTOSITh M3 PaCUeTHO-TIOSCHUTEIBHOM 3anmicki 00beM 35 — 40
CTpaHMI] PYKOIIMCHOT'O TeKCTa U rpauuecKoil yacTu, Ha KOTOPOM BhIYEPUMUBAETCS MJIaH U pa3pe3
(GJIOTAalIMOHHOTO OTJIEJEHMSI, YepTeX BBINOJHSAETCS Ha jucrte (opmara A-1. BeimomHeHHBIN
IIPOEKT 3aIUMIIAETCS CTYACHTOM Iepe]l KOMUCCUEN IpenoaaBareneil u3 2-3 4elnoBeK, B COCTaB
KOTOPOM BXOJIUT PYKOBOJAUTENb MpoekTa. JlaTa 3amuThl Ha3HAa4yaeTCcsd WHAMBUAYAJIBHO JUIS
Ka)KIO0ro CTyJIEHTa IPHU BbIJIa4e 3a/1aHusl.

[Tpu BBHIMOTHEHUU KYPCOBOTO MTPOEKTA MEPE]] CTYAECHTOM CTOAT credyloujue 3a0adu.

1. Otrpa3uTh pa3BUTHE JNAaHHOM OTpaciu HPOMBIIUIEHHOCTH Ha COBPEMEHHOM OJTarle,
3HAYEHHE U MEePCIEKTUBBI Pa3BUTHUS O0OTAIICHHS.

2. B xpatkoit XxapakTepuCTUKe 00OTalleHNus py/bl IPUBECTH IPAHYIOMETPUUECKUN COCTaB
pYyIbl, TOCTYMHAIOLIEd B OTIECJICHHWE W3MENIbUEHHS, M XapaKTepUCTUKY BEIIECTBEHHOIO W
XUMHUYECKOT0 cocTaBa pyibl. Heo6xo1umMo Takke MpecTaBUTh TaOIUIIbI (UM KPUBBIE) CHTOBOTO
COCTaBa, a TAKXKE JIaHHbIE MHHEPAJIOrMYECKOro COCTaBa M XMMHUYECKOIO aHaiHu3a; OCHOBHBIE
¢u3nueckre CBOMCTBA PyIbl 1 MUHEPAJIOB.

3. BpiOpatb u 000OCHOBAaTh CXEMbl H3MEIBYCHHS, KIACCHPUKAIMU U OOOTalICHUS.
Pa3paboTtars (BBIOpaTh) MpaKTUUYECKUE CXEMBI, TPUMEHsEMbIE JJIsi 000TaIleHUs 3aJaHHOTO THIIA
pyIbl Ha aHAJIOTMYHBIX OObekTax. JlaTh KpaTkoe OmMCaHWe U MPUBECTH PUCYHOK MPUHSATON
CXEMBI; yKa3aThb TEXHOJIOTUYECKHE ToKazarenn oboramenus. Heobxomumo o0ocHOBaThH
11EeJIECO00Pa3HOCTh TPUMEHEHHUSI BBIODAHHOW CXEMBbI OOOTaIleHHWs MyTeM €€ CpPaBHEHHUS C



HECKOJIbKUMH JIPYTUMHU TEXHOJIOTMYECKMMH CXeMaMH C yKa3aHHeM HUX HEJIOCTaTKOB U
MPEUMYIIECTB. YUYUTHIBAs CIOKHOCTh CPAaBHEHHS BCEX BAapHAHTOB, MOXHO OTPAHHYUTHCS
CpPaBHEHHMEM [BYX-TpeX BapHaHTOB cxeM. OIIEHUTb BEIWYHHY BKPAIJICHHOCTH IOJE3HBIX
MUHEPAJIOB M XapakTep HMX MPOpacTaHus M WX BIUSHUE Ha BBIOOp CXEMbl OOOTAICHUS, B
YaCTHOCTH, Ha BBIOOp uucia cTaauil oOoramieHus. PaccMoTpeTh CIOCOOHOCTH MHHEPANIOB K
MEePEeU3MENIbYCHUIO W OIIJIAMOBAHHIO, YTOOBI OOOCHOBATH YWCIIO CTAIUN OOOTAIleHUsS W THUII
BBIOMpaeMoro o0opyaoBaHus. BeiOpaTh kKauecTBEHHYIO cXeMy 00OTaIieHus.

4. ITpou3BecTH pacyeT KaueCTBEHHO-KOJIMYECTBEHHON CXEMBI.

5. BbIOMHUTE pacueT BOAHO-IIIIAMOBOM CXEMBI.

6.BeIOpath 1 paccunTaTh OCHOBHOE 000PYIOBaHHE.

7. Kpatko omucaTe METOAbI OMpOOOBaHHSA M KOHTPOJISI TEXHOJIOTMYECKOTO Ipoliecca ¢
UCIIOJIb30BAaHUEM CpeACTB aBToMarm3amnuu. Cremyer TakKe KpaTKo OIKCaTh araparhl
(YCTaHOBKH), TPHUHSTHIE ISl BCIIOMOTATEIILHOTO KOHTPOJNIS M PEryJIHpOBaHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO MPOIecca 000rameHusl.

8. M31n0oXuTh OCHOBHBIE MEPONPUATUS IO TEXHHKE OE30MacHOCTH, HampaBiCHHbIC Ha
CHIW)KCHHE YPOBHSI TpaBMaTH3Ma, YJIYUIICHHWS CAaHUTAPHO-TUTHCHUYECKUX YCIOBUH Tpyna
paboOTHUKOB U 1p. (orpaxaeHus, odecredeHrne 6€30MacHOCTH MycKa arperaToB U MaIllvH, 3aluTa
OT MOPAXKEHUS IIEKTPUICCKUM TOKOM, YCTPOMCTBO BEHTWIISIIMH, OCBEIICHUS, 3AIIUTa OT IITyMa 1
BHOpaIMy, MEPOIIPUATHS 110 OOPHOE C 3aNbUICHHOCTHIO | T.1I.).

Cooeporcanue u ogopmnenue NOACHUMENbHOU 3ANUCKU K 3A0AHUI0 HA KYPCOBOE
NPOeKmuposanue no epasumayu

Bo BBeaeHuu oTpakaeTcst pa3BUTUE JAHHOM OTPACIIM MPOMBIIUIEHHOCTH HA COBPEMEHHOM
JTane, 3HAYeHHWE U TIEPCTIEKTHBHI pPa3BUTHsA oOoramieHus. B KpaTKoil XapaKTEepHUCTHKE
oOoraiieHus pyabl IPUBOAATCS TPAHYJIOMETPUUECKUI COCTaB PyAbl, TOCTYMAIOLIEH B OT/EIEeHUE
U3MENbYCHHS, U XapaKTePUCTHKA BEUIECTBEHHOTO M XMMHYECKOTO cocTaBa pynabl. B paznene
JOJIKHBI OBITH TaOIMIIBI (MJIM KPUBBIE) CUTOBOTO COCTaBa, a TAKXKE JIaHHbIE MUHEPAIOIHUECKOT0
COCTaBa M XMMHUYECKOTO aHaJI13a; OCHOBHBIE (pr3nuecKre CBOUCTBA PyAbl U MUHEpaJIoB. BriGop u
000OCHOBaHHME CXEMbl W3MENbUCHHs, KiIaccupukanuu u oborameHus. B srtom paznene
HE00X01uMO pa3paboTaTth (BHIOpATh) MPAKTUUYECKUE CXEMBbI, TPUMEHsEMbIE JUIs 000TrallleHus py 1
Ha aHAJIOTUYHBIX OOBekTax. /laTh KpaTkoe ommcaHWe W MPHBECTH PHUCYHOK MPUHSITONH CXEMBI;
yKa3aThb  TEXHOJOIMYeCKHMEe  TMokazareau  obOorameHus.  Heobxomumo  0O6OCHOBaThH
11eJIECO00Pa3HOCTh MPUMEHEHHS BBRIOPAHHOM cxeMbl oborarieHus. [{is 3Toro BeIOpaHHas cxema
CPaBHUBACTCAd C HECKOJIbKUMH JAPYIMMHU TEXHOJIOTMYECKMMH CXEMaMHM, YKa3blBalOTCA MX
HEJIOCTATKU U MPEUMYIIECTBA. YUHUTHIBASI CIIO)KHOCTH CPABHEHUS BCEX BApPUAHTOB IPH KYPCOBOM
POEKTHUPOBAHNH, MO’KHO OTPAHUYUTHCS CPABHEHUEM JIBYX-TPEX BAPHAHTOB CXEM.

BennumHa BKparIeHHOCTH MOJIE3HBIX MUHEPAIIOB U XapaKTep WX MPOpACcTaHUs BIHSIOT HA
BBIOOp CXEMBI 00OraleHus, B YaCTHOCTH, Ha BbIOOp uncna ctaguil oboramenus. CrocoOHOCTh
MHUHEPAJIOB K TIEPEH3MENTbUCHHUIO0 U OIITAMOBAHHIO TAKKE BIMSET HA YHCIIO CTAANH 000TaIIeHUs U
Ha TUO BbIOMpaemMoro o6opynoBanus. CrenyeT y4HMTHIBaTh, 4YTO MEpEU3MENIbUCHHE U
OIIUTAMOBAHWE BPEIHO BO BCEX CIy4asX W MOATOMY HEOOXOIUMO NMPUMEHEHHE OOJBIIOr0 YUCIia
craguii oboramenus. Ilocie aHamm3a BceX MaTepHalioB BBIOMpaeTCs KadeCTBEHHas CXema
oOorareHwus. Nwmest Ka4eCTBEHHYIO XapaKTEPUCTHKY CBIPBS, PacCYUTHIBAIOT
Ka4eCTBEHHO-KOJIMYECTBEHHYIO cxeMy oboramienus. [Ipu odopmiieHnr KypcoBOro MpoeKkTa HeT
HEOOXOIMMOCTH TPUBOJIUTH PAacyeT BCEX Y3JIOB CXEMBI;, JIOCTATOYHO NMPUBECTH pacyeT OJHOTO

y3Ia.
dopma 3armucH KaueCTBEHHO-KOJIMYECTBEHHON CXEMBI 00OTaIEHHUS
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Hcxonst u3 MaHHBIX KaueCTBEHHO-KOJMYECTBEHHOI'O pPacueTa TEXHOJIOTHYECKOH CXEMBbI
o0oralieHusi, COCTaBJIAETCS UTOTOBBIN OallaHC MPOAYKTOB OOOTAIICHHUS.

Pacuer BogHO-nuIamoBOM cxembl. Llenb MpPOEKTHpPOBAaHMS M pacyera BOJHO-ILIAMOBOM
cxeMmbl - obecrnieueHue ontumaiabHoro otHomeHus JX:T B omepamusx cxembl; OmNpeesieHue
KOJIMYECTBA BOBI, 10OaBIsieMOW (WM BBIBOAMMON) B TOW WJIM MHOH OTEpaIuu; ONpe/eicHre
o0mero pacxoja BOJIbI U COCTaBJICHHE OanmaHCcoOB 1Mo Boje ( obOmel u cBexeit ). [Ipu pacuere
ClIelyeT Y4YMTHIBaTh, YTO CYMMApHOE KOJMYECTBO BObI, NOCTYMAIOIIEH B IpOLECC, BCEraa
JOJIKHO OBITh PaBHBIM CYMMapHOMY KOJIMUYECTBY BOJIbI, YXOJSAIIEMY U3 Mpoliecca ¢ KOHEYHBIMU
nponaykramu. OOmas moTpeOHOcTh Bonbl ans 1mexa ((padpuku) wHa 10-15 % mnpesbimaer
noTpebdieHue BOJIbI ISl TEXHOJIOTUYECKHX 11esel (Ha CMbIB IIOJIOB, POMBIBKY anmnapaToB U T.1.).
[ToHOTO pacyera BOJHO-IIIAMOBOM CXEMBI B TOSICHUTEIBHOM 3aMMCKE MMPOBOJIUTH HE TPEOYETCHI.
HeoOxomumMo moka3aTh MOCIEAOBATENbHOCTh pacueTa, yKa3aThb pacueTHble (GOpMylbl U
OKOHYATEJIbHbIE Pe3yJIbTaThl pacuera. JlaHHbIe pacueTa CBOJATCS B OTJACJIbHYIO TaOIUILy.

dopma 3an1cu BOAHO-IUIAMOBON CXEMBI

Ne Hanmenopan
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JUis  onTMMH3aLMU [POLECCOB H3MENbYeHMs, Kiaccudukauuu, oOorameHuss U T.I.
HE00XO0IMMO IPOBOIUTH KaXKIYI0 orepanuto o0padotku npu nmonydeHnn 3Hadenus JK:T (R). Otu
3HA4YEHUs1 OepyTcss UCXONs U3 NMPAKTHUECKUX WM MCCIIEOBATENIbCKUX JaHHBIX. PazxumxeHue
IPOAYKTOB OCYHIECTBISETCA JOOABIEHUEM BOJBI, YTO JIETKO OCYIIECTBHMO. Y MEHBIIECHUE
otHowmeHus XK: T TpeOyet onepaunit 00€3B0KMBaHM, KOTOPbIE 3HAUUTENBHO ciioxkHee. [ToaTomy
ornepanuu 00€3BOKMBAHUS CJEIyeT BBOJUTH B CXEMy B KpallHMX ciyd4asX, KOrJa OHHU
HEOOXOAMMBI  JUId  TOBBILIEHUS  TEXHOJOTMYEeCKMX  Iokaszarened. Hopmbl  pacxona
JIOTIOJTHUTEIILHON BOJIBI, SIBJSIFOTCS TOKE HMCXOMHBIMU TOKA3aTEsIMH, HEOOXOJWMBIMU TPH
pacueTe BOJAOLIIAMOBOM cxeMbl. BlIaXKHOCTb OTAEIBHBIX MPOJYKTOB, UMEIOLINX OTHOCHUTEIBHO
MOCTOSTHHYIO WJIM KOJIEOMIOIIYIOCS B Y3KHMX Ipejesax 3HAa4eHWH BEIMUYMHY, TaK)KE COCTaBJISET
IpyMIy UCXOAHBIX MOKa3aTenel A pacueTra BOAOIIIaAMOBOM CXEMBI.

[Tocne Bcex pacyeToB Ha KAUECTBEHHYIO CXEMY OOOTrallleHUsl HAHOCATCS CTPEIKU K MECTY
[0JJa4 BOJIbI C YKA3aHUEM €€ KOJIUYECTBa.

Ha ocHoBaHuM TEXHOJIOTMYECKOM CXeMbl 00OTallleHUs] MPOM3BOASTCS BBHIOOP M pacuer
o0opynosanus. [Ipu BeiOOpe 000pynoBaHMs pelIaroTcs B OCHOBHOM JiBa Bompoca: 1) BeIOOp THIIA
MAalIMH JJIs TPaBUTALIMOHHOTO o0oramieHus; 2) omnpenaeieHre TpeOyeMoro KojJndecTBa MallliH
JUIS TPAaBUTALlMOHHOTO 00O0TaIIeHusl.

Br16paTh 1 onucaTh BCrioMoraTeibHOe 000py10BaHUE

[To pe3ynbTaTaM BBITOJHEHHBIX PACUETOB BBINOJHUTH MPOEKT KOMIIOHOBOYHOTO PELICHHUS
MaIIHH JUIsl TPaBUTALMOHHOTO 00O0TalleH s, IIJIaH U pa3pe3 IPaBUTAI[IOHHOTO 11€Xa.

IIpuMepHBIii TIepeYeHpb TEM KYpPCOBOIO IMPOEKTA.
Pa3paboTarh NpoeKT rpaBUTAllMOHHO-MAarHUTHOTO 00OTaIEHUs Py, YKa3aHHBIX HUXKeE:

Ne [Ipou3BOAUTENBHOCTS, MaccoBas g0,
HanmenoBanue pynasl 0
BapuaHTa THIC. T/TOJ %0




O©oOoO~NOoO oIk WN -

MarneruToBas pyaa
MarneruToBas pyaa
MarneruToBas pyna
MarneruToBas pyaa
MarneruToBas pyaa
MarueruroBas pyaa
MarneruToBas pyaa
MarneruToBas pyaa
MarneruToBas pyaa
MarueruroBas pyaa
MarsetuTomMapTUTOBAs pyIa
MaruetuTomMapTUTOBAs pyAa
MarneTuTomMapTUTOBAs pyIa
MaruetuTomMapTUTOBAs pyAa
MarnetuTomMapTUTOBAs pyia
MarHeTuTOBbIE KBaPLUTHI
MarseTuToBbI€ KBapLUTHI
MarHeTuTOBbIE KBAPLUTHI
MarseTuToBbI€ KBapLUTHI
MarHeTuTOBbIE KBAPIUTHI

4500
3000
7000
6000
2500
6500
10000
9000
8000
7000
6000
5000
4000
4500
5500
11000
10000
9000
8000
7000

33
35
34
31
32
36
30
31
34
33
36
37
34
33
35
37
36
34
35
38




[Tpunoxenue 2

7. OueHoYHbIE CPeCTBA JI NPOBEAeHNs POMEKYTOUYHON aTTecTAlluN
a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MMPOMEKYTOYHOM aTTeCTAIlUN:

Kon
WHJUKaTOpa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

O11eHOYHBIE CpeacTBa

[1K-3 Cioco0eH oCcymecTBIATh TEXHUIECKOE PYKOBOJICTBO pab0TaMH M0 00OTALICHHIO TIOJIE3HBIX HCKOTIAEMBIX U IIOATOTOBKE CHIPHsI K 000TALICHHUIO,

BBI6I/IpaTB TEXHOJIOTHIO O6OFaH_IeHI/I$[ H paCCYHUTbIBATb HCO6XOI[I/IMLIC TCXHOJIOITHYCCKHUC ITapaMCTPbI

I1K-3.1

Ornpenenser
OpraHU3aI[IOHHbIE U
TEXHUYECKHE MEPHI 10
BBITIOJTHEHUIO
MPOM3BO/ICTBEHHBIX 3a/IaHUH B
OTJICICHUAX
BCIIOMOTATENbHBIX,
MOJITOTOBUTEJILHBIX U
OCHOBHBIX OIlepanui 1o
nepepadboTKe ChIPhs

KOHmpOﬂbele 60NRPOCHL ona OUeHUueanus 3HAHUIL:

1. [IpomblnieHHbIE TPEOOBAHUS K KAYECTBY MOJI€3HBIX HCKOIAeMbIX.

2. L{eHHOCTP IMOJIE3HBIX HCKOTIAEMBIX IPU 00OTAIEHUN UX TPAaBUTALMOHHBIM METO/IOM.

3. OcHOBHBIE 33/1a4M IPAaBUTALIMOHHOI'O 00OTalleHHs, TIOCIE0BAaTEIbHOCTh M METO/Ibl UX PELICHHUS.

4. CoBpeMEHHOE COCTOSIHUE TPaBUTALIMOHHOTO OOOTalIeHUs MOJIE3HBIX MCKONAEMbIX, POJIb U MECTO
Cpeau APYruX METOAO0B O0OTralleHHS.

0. Teopernueckrne OCHOBBI TPABUTALIMOHHOTO METO/1a O0OTaICHHUS;

6. Knaccugukanuss COBpEMEHHBIX T'DPAaBUTALIMOHHBIX MPOLECCOB OOOTAIleHUs] TBEPABIX IOJIE3HBIX
MCKOIMAEMBbIX B Pa3JIMYHBIX CPEIaX.

7. OOnacTu MPUMEHEHUs KaXKIOro M3 T'PABUTAILMOHHBIX MNPOIECCOB W IMPaKTHKA TPaBUTALIMOHHOTO
oOoramieHus pa3IuyHbIX BUJIOB MUHEPAIBHOTO CHIPBS;

8. @DaKTopbl, BAUIOIINE Ha 000TallleHHE MOJIE3HBIX HCKOMAEMbIX TPAaBUTALMOHHBIM METO/IOM.

0. l'unpaBnuueckass kinaccuuKalysa: Ha3HAYeHHE ONepalud Ha OO0OraTUTENbHBIX (adpukax.

['unpaBnuueckas KiacCU(pUKaIUs B BOCXOASIIEM, TOPU30HTATHHOM, KOMOMHUPOBAHHOM MOTOKAX.
10. OO6orareHue MoJe3HBIX UCKOMAEMBbIX TUIPABINYECKON OTCAJKOM: MPUHIMI pa3feieHus, 001acTu
npuMeHenus. L{ukabl oTcaaky.

11. CrniocoObI pa3rpy3ku TSXKEN0H GpaKkIui U3 OTCaA0YHBIX MAIIUH.
12. @DaxTOpHl, BAUSAIOLUINE HA IPOLECC OTCAIKH.
13. OOorameHre B TSOKENBIX Cpelax: MPUHIMIT pa3[elieHus, 00JIacTH MPUMEHEHHS, JTOCTOMHCTBA H

HCOOCTATKH.

14. CBoliCcTBa YTSKEIUTENEH U TSDKEIbIX cycneH3uil. [Ipurorosinenne u perenepanus CyCreH3mil.
15. [IpomMbIBKa: Ha3HAYEHHUE OMEPALUU, 00IacTU TpUMEHEHUs. [IpOMBIBHCTOCTE Pyl U TIECKOB.
16. OOorameHne B TMOTOKAa BOJBI, TEKYIIEM IO HAKJIOHHOW IIOCKOCTH. TeopeTHYecKre OCHOBBI

MEPpCMCIICHNA YaCTUILl B 6C3HaHOpHOM C1a00HAKIIOHHOM ITOTOKE BOJbI.




Kon

NHaukaTop AOCTHIKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETCHIINHI
17. OO6orarmeHue Ha IUT03ax: 00IMe CBEEeHUs, 00J1aCTH TPUMEHEHHS, JOCTOMHCTBA U HEJIOCTATKH.
18. MexaHu3M pa3/ieleHHs YaCTHIl Ha KOHIICHTPAIMOHHBIX CTOJaX.
19. OO6orarnieHre Ha BAHTOBBIX CemapaTropax: MPUHIUIT pa3AesieHus], 00J1acTH MPUMEHEHUS, IOCTOMHCTBA
1 HEJOCTATKH.
20. OO6oraiiieHue B CTpYHHBIX amaparax.
21. Oboramienue B IeHTPOOSKHBIX amaparax: oOIe CBeIeHuUs, 00JacTH IPUMEHEHNE
22. [THeBMaTH4ecKoe oboramieHue: o01ue CBEACHUS, 00J1aCTH MPUMEHEHHS, TOCTOMHCTBA U HEJIOCTATKHU.
Oco0EHHOCTH ITHEBMAaTUYECKOI0 000rameHus.
23. TexHOMOTHYECKHEe CXEMbI U MPAKTHKA TPAaBUTAIMOHHOTO O0OTAIlEHUs Pa3IUYHBIX BHIOB IOJIC3HBIX
MCKOIIAEMBIX.
[1K-3.2 Kontponupyer Benenue Bapucosamv 3IcKu3 000pyoosanus, 00vACHUMb NPUHUUR €20 PAOOmMbL U PEcyTUpo8KU, 000CHOBAMb

mporiecca nepepadoTKH ChIPbS,
OpraHu3yeT 0€30IMaCHYI0
paboTy nepconana
000raTuTeNbHbIX GadpUK U
NPOOHITBHO-COPTHPOBOYHBIX
YCTaHOBOK

onmuManbHbvle napamempnl e2o pabomel, HA36amMb OCHOBHBIE OOCHIOUHCHIEA U HEOOCHIAMKU:

1. KoncTpykuuss ¥ NpUHIUI pabOThl MEXaHMYECKOro (CIUpaibHOTO) Kiaccudukaropa. Perymmpoka

CHHMPAIBHBIX KIaCCU(PUKATOPOB.

KoncTpykius u npuHmmn pa®oTsl rufponukioHa. OCHOBHbIE MapaMeTphl, BIHAIOIIME Ha paloTy

TMJIPOLIUKIIOHOB.

3. KoHcTpykumu u mpuHIHI pabOThl KOHYCHOTO M MHOTOKaMEpPHOTO TUAPABIMYECKHX KIACCH(PHKATOPOB.
Ob6nacTu npUMEeHeHHUs, TOCTOMHCTBA U HEJOCTATKH.

4. JlnadparmoBble 0TCaJOUHbIE MAIIMHbBI: IPUHIUI pabOThL, 001acTh NpUuMeHeHus. Cxembl 1uadparMoBbIX
OTCaJOYHBIX MAIIHH.

5. becnopiiHeBble 0Tca10UHbIE MAIIMHBIL: IPUHIUI Pa0OTHI, IPEUMYIIECTBA, 001acTh MpUMeHeHUs. CXeMbl
OecropIIHEBBIX OTCAIOYHBIX MAIIHH.

6. KoHCTpyknmy M mpuHIUT paOOTHl KOJIECHBIX CEMapaTopoB sl OOOTAIICHHS B BOJHBIX CYCIICH3HSIX.
Ob6nacTu npUMeHEeHHUs, TOCTOMHCTBA U HEJOCTATKH.

/. KoHcTpykumu u NpuUHUIMI pabOThl KOHYCHBIX CENapaTopoB JJsi 00OTalleHUs MOJIE3HBIX HCKOMAeMbIX B
BOJIHBIX cycreH3usax. O6macTu npuMeHeHHs, TOCTOMHCTBA U HEJOCTATKH.

8. Konctpykumu u npuHIMI paboThl 0apabaHHBIX CEMapaTopoB Ui 00OTAIIEHUS B BOTHBIX CYCIICH3HUSX.
ObnacTu NpUMEHEHHUs, TOCTOMHCTBA M HEJOCTATKU

0. KoHcTpykuus u mpuHIMIT pabOTHl TPEXMPOTYKTOBOTO TSDKEIOCPEAHOTO THIAPOIMKIOHA. OOmacTh

N

MMPUMCHCHUS.
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HHIUKATOpa KOMIIETCHIINHI

10. KoHeTpyKIus ¥ NpUHLIMI paOOThl KOHIIEHTPALMOHHOrO cToja. O0siacTy MpUMEHEHUsI, JOCTOUHCTBA U
HepocTaTKu. DakTopsl, BIUSIOIINE HA padOTy CTOJIOB.

11. KoHCTpyKIMM M OpUHIMI paOOThl MOABMXKHBIX LUI030B. OONAacTH NPUMEHEHUs, JOCTOMHCTBA U
HEJ0CTaTKH.

12. KoHCTpyKIIMM ¥ NPUHIMII paOOThl IIIFO30B C OpOUTANBbHBIM JIBUKEeHUEM jek («bapries Moznu» u
«baptne3 Kpoccoenty). ObmacTi mpuMeHeHUs!, TOCTOMHCTBA i HEJJOCTATKA

13. KoHcTpyKius ¥ npuHIMI paboThl BUHTOBOTO cenapatopa. Obmactu npumMeHeHus. GakTopsl, BIUAOLINE
Ha MpOoLECC BUHTOBOM cenapaiuu.

14. Ctpyiinble cenapaTopsl st 000TaIleHus MOJIE3HbIX HCKOIIAEMBbIX.

15. KoHcTpykiiun U npuHUun paboThl CTPYHHOrOo KOHILIEHTpaTopa M KOHYCHOro cemnaparopa. OGmactu
IPUMEHEHHUS, JOCTOMHCTBA U HEJAOCTATKH.

16. Koncrpykiun u mpuHOUN paboTel Oyrapbl W ckpyOOepa. OO0macTu NpUMEHEHHUs, JOCTOMHCTBA M
HEJO0CTaTKH.

17. KoHcTpyKuMyu W OpUHLOUI paboThl KOPBITHOM MOMKKM M OamieHHOM Moiku. OOnacTu NpUMEHEHHs,
JIOCTOMHCTBA U HEJOCTAaTKH.

18. Oboramenue B OE3HANMOPHBIX IIEHTPOOEKHBIX KOHIIEHTpaTopax. KoHCTpykmmm ammaparoB, obiactu
IIPUMEHEHHUS, JOCTOMHCTBA U HEIOCTATKH.

19. KoHCTpyKIIM# ¥ IPUHIMT pabOThl THEBMATHYECKUX cernaparopoB. OOIacTH NpUMEHEHHUs, JOCTONHCTBA
Y HEJIOCTATKH.

20. KoHCcTpyKnMss W mpuHIUI pabOThl MTHEBMAaTHYECKOW OTCanouyHOW MamuHbL. OO0JacTh nmpuMEHEHHs,
JIOCTOMHCTBA U HEJOCTaTKU.

21. KoHCTpyKlMsT M TNpUHLOMI paboOThl cemaparopa s oboramieHds B a’pocycrneHzuu. Ob6nactu
MPUMEHEHHUs, JOCTOMHCTBA U HEJIOCTATKH.

I1K-3.3 OnTUMHU3UPYET PEKUMBI Ipakmuueckoe 3a0anue: Cocmasums mexHoa102UHECKYI0 CXEMY SPACUMAYUOHHO20 0002AU{eHUSL,

[paboTH 000PYIOBaHMSI,
MCII0Nb3Ys TEOPETUUECKUE
OCHOBBI METOJIOB OOOTAICHUS
IMOJIC3HBIX HCKOIIAEMBIX

6bIOpams HeoOdXo0umoe 000pyoosanue 01 Kaxdcooi onepayuu, 060CHO8aAmMb ONMUMAIbHBLE hAPAMEmPbl
npoyeccos u pexcumsl padbomovt 000pyo00eanus OaA:

— oOorarieHust XpOMOBBIX PY/I;

— o0orarieHuss KAMEHHOTO YIS

— o0OorarieHus OJIOBSHHBIX PY/I;

— o0orarieHus 30J0TOCOJIEPIKAIINX PYI;
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— o0oraIneHns: OKUCICHHBIX JKEJIC3HBIX PYII;

— o0oraIieHust MapraileBbIX py/;

— o0oraIeHns IECKOB POCCHINEH PEIKUX METAJIIOB;
— oOorarienust acOeCTOBBIX PY/I.

\Pacuemmnoe 3a0anue:
1. Paccuutarh NPOU3BOAUTENHHOCTH CHHPAIBHOTO Kiaccudukaropa Uisl CIHEAYIOUIUX HCXOTHBIX
JAHHBIX: TUAMETpP CIUPaId 2 M, KOJIWYECTBO CIHpaJiei 2, yroj HaKkJIOHa JHUIIA Kiaccudukaropa 16°,
yacToTa BpaiieHus cnupaiu 20 MHH ', MaccoBast Jo/is B CIIHBE KJIacca kpynHoctu Munyc 0,071 mm 65%,
IUIOTHOCTH Kiaccuduupyemoro Marepuaina 3500 K/, TpedyeMoe pazxikeHue ciuaa 2,0.
2. PaccuuTaTh miomaap 3epKaia myJibIibl B OAHOCHHPAIbHOM KJIacCU(PHUKATOPE C TUAMETPOM CITUPAITH 2
M.
3. PaccuurtaTh NPOM3BOAMUTENBHOCTh TUAPOLMKIOHA M KOJIMYECTBO THAPOLMUKIOHOB C YIJIOM
KOHyCHOCTH 20°, 0GECIeUYMBAIOIINX OOBEMHYIO NPOM3BOIUTENBHOCTE 900 M>/d M HOMHHAIBHYIO
KpynHOCTh ciuBa 50 MkM. J[aBieHue mynbnsl Ha BXoze B ruaponukioH 0,1 MITa.
4. PaccuuTaTh NPOU3BOAUTENBHOCTh IuadparMOBOM OTCAaJOYHOM MAaIIMHBI C paboyeil MIIoLaaAbio
pemera 2 M2 J151 0BOTAIICHHS 30JI0TOCOJEPIKAILEH POCCHITHOMN PYyIbI.
5. PaccuuTaTh NpoU3BOAUTEIHHOCTh KOJIECHOTO CYCIIEH3MOHHOIO Cenaparopa ¢ IMIUPUHOW BaHHBI 2 M
npy 000TaIIeHUH YTl KPYIHOCTBIO -25+6 MM IpU MaccoBOM Jj0j1e JIerkoi yroiasHo# ¢pakiun 60% mnpu
MJIOTHOCTH cycnien3uu 1500 Kr/M°.
6. PaccuuTarh NPOU3BOAUTENBHOCTH OJHOSIPYCHOTO KOHILEHTPAL[MOHHOIO CTOJA € MJIOMIAbI0 AeKH 7,5
M JUISL CIIENYIOIIMX MCXOAHBIX JAHHBIX: KPYMHOCTH 3epeH 0,8 MM, MIIOTHOCTH pyabl 3,2 T/M3, MJIOTHOCTH
noJsie3Horo muHepaina 12,0 T/M3, TJIOTHOCTB TTOPOJBI 2,7 T/M3.
7. Omnpegenuts o meroxay Jismenko [1.B. koHeUHyI0 CKOPOCTh Ma/ieHUs 3epHa MapooOpa3Hoi popMmbl
B BOJIE AMAMETPOM 3 MM U IUIOTHOCTBIO 2600 Kr/m° .
8. Ompenemuts o Metony Jlsmenko I1.B. pa3zmepsl paBHOMamaromux 3epeH ¢ miotHoctsmMu 1800 u
2600 kr/m° 1 K03 PUILIMEHT paBHOMAJaeMOCTH, €CIIM KOHEUHAsi CKOPOCTh UX MajieHus coctasisieT 0,3 m/c.
9. OmpenenuTs KOJUYECTBO YTHKEIUTES TUIOTHOCTRIO 4500 KF/M3, HEOOXOUMOE JJIS TIPUTOTOBJICHHS]]
3 M cycneH3uu mioTHOCTh0 2000 Ko/,

10. Ompenenuts 110 Metony Jlsmenko I1.B. pa3mepsl paBHOMamaroNmx 3epeH ¢ mIoTHOCTIMU 1800 u
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2600 kr/M° 1 Ko3(pHUIIMEHT paBHOITAIaeMOCTH, €CJIM KOHEUHas: CKOPOCTh UX MajieHus coctasisiet 0,3 m/c.
11. Tlo Kp¥BBIM OOOraTUMOCTH OIIPEAEIIUTH TEOPETHUYECKHUE TTOKA3ATETN 000TAIEHUS (YViry Virems Vxos Alen
U TUIOTHOCTH pa3/ieJIeHHs), €CIIU 30JIbHOCTh KOHILIEHTpaTa 8 %, a mopoas 60 %.

12. Omnpenenuth KOHEYHYIO CKOPOCTH CBOOOTHOTO TaICHHs 3epHa KBapla AMaMeTpoM 5 MM B BOJIE.

13. Omnpenenutb CKOpPOCTb CBOOOJHOIO MaJEHUS YTOJIBHOrO 3epHa KpynHocThio 0,1 MM, majgaromiero B
BO3/yX€ IJIOTHOCTHIO 1,21 kr/m°>. TITOTHOCT yriist npuHATh 1400 KI/M°, BS3KOCTB Bo3ayxa 0,02 10° IMa-c.
14. PaccuuTath pa3mMep MaKCHMAJIbHBIX 3€PEH B3BECH, YXOJSALIMX B CIMB OTCTOMHMKA, €CITU X
rHApaBIYecKast KpymHocTs 1,1 Mm/c, a mioTHoCTb 3 r/em’.

15. PaccuuTarh ruJpaBiIMyeCcKyt0 KPYITHOCTb 3€PEH B3BECH B YCIOBHSIX CBOOOJHOI'O OCAX/ICHHS B BOJIE,
eCIIH SKBHBATCHTHBIN IHAMETP OCAKIAIONIMXCS YacThIl 10 MKM, a ILIOTHOCTB YacTHIL 3,4 r/cm’,

16. PaccuuTarh KpymHOCTh MAKCHMAJIbHBIX YaCTHII, YXOJSIIUX B CIIUB OTCTOMHUKA, €CIIH UX
THJIpaBIMYECcKast KPymHOCTh 0,8 MM/, a INTIOTHOCTH OCAXIAFOIINXCS YacTHIl 3,5 /™.

17. Omnpepenuth Maccy MarHETUTOBOI'O YTSDKEIUTENS Ul IPUTOTOBIEHHS | M3 CyClleH3UHU MIIOTHOCTHIO
1400 KF/M3, €CJIM TIOTHOCTH MarHeTuta 4500 Kkr/m’.

18. OmnpenenuTh KOMUYECTBO YTSXKEIUTENS U BOABI 111 Tpurorosiexus 100 M beppocuiniueBon
CYCII€H3MH MI0THOCTHIO 2700 Kr/m°> MIPU IJIOTHOCTHU yTspKenuTens 6300 Kr/m°,

19. OnpenenuTth CKOJIBKO MarHeTUTa HY>KHO JJ00aBUTh B CYCIEH3UIO C MIOTHOCTHIO 1400 Kr/M°, 4TOGBI
JIOBeCTH ee TIOTHOCTH 10 1480 kr/M%, ecin motHOCTS yrsikemurenst 4700 kr/v®.

20. 3OHpe,ZleJ'II/ITB BA3KOCTb CYCIIEH3UH, €CIIH €€ II0THOCTh 1480 Kkr/M°, a IIOTHOCTD yrspxenurens 5000
KI/M".




0) Ilopsaaok mpoBeleHUS MPOMEKYTOYHOWH ATTECTALMH, NMOKA3aTeJIH M KPUTEPHUU
OlLleHUBAHUS:

[TpomexxyTouHas aTTecTanus Mo JUCHUIUIMHE «[ paBUTAIMOHHBIA METOA OO0OTaIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAaHWHA, W TPAKTUYCCKUE 3aJaHWs, BBISBISIONIAC CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIQJICHUM, IPOBOAUTCSA 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.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHACT TNMPAKTHUECKUE 3aJaHHs, CBOOOJHO OIEpUPYET
3HAHUSAMU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTEeNbHbIE OIINOKN, HETOUHOCTH, 3aTPYAHEHUS IIPU AaHAJTUTUUECKUX ONIEPaLIUsX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0J€ KOHTPOJIbHBIX MEpPONpPUITUN
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHUE OTHAEIBHBIX 3HAHWW, YMEHUM, HABBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMHU NPU UX TIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00yJarouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKa3aTh MHTEIUIEKTYaJ IbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ay.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEICHHUS M OObACHEHUs WH(POpMAIlMK, HE MOXET I[0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.






