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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.01.2022, nmpotoxon Ne 4
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3aB. kadeapon N.A. I'pumun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend T AuT
14.02.2022 r. mpoTokon Ne 3
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Pabouas nporpamma cocraBiieHa:
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Peuensenr:
Benymmii cienuanuct OO0 «YpanxuMcepBUC» , KaHJ. TEXH. HAyK
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanmsaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
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 rnepecMoTpena, o0cyxieHa u oo0pena i peanusanuu B 2029 - 2030
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIneiaepcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMu OCBOCHMSI JUCHUILIMHBI «[ paBUTAIMOHHBIA METOJ OOOTAIICHUS» SBIISCTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
neno (OboraiieHue MoJIe3HbIX UCKOTIAeMBIX ).

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

Jucuummuaa ['paBUTAIIMOHHBIA METOJl O0OTaIleHHs] BXOJAWT B YacTh y4eOHOTO IJIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

[IpuknagHas MmexaHuka

I'mppomexanuka

®dusnka

Ob6oraiieHue MoJIe3HbIX UCKOMAeMbIX

Jpobnenue, n3Menb4eHne U TpOX0ueHue

duznuecKre METOAbl U3YUYECHHS MOJIE3HBIX UCKONAEMBbIX

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[Ipoun3BoacTBEHHAS - IPEAAUILIIOMHAS IPAKTUKA

[ToaroroBka k caaue v cadya rocy1apCTBEHHOI0 SK3aMEeHa

TexHonmorus oborameHus MoJe3HbIX UCKOMAEMbIX

BcnomorarenbHbie mpoLecchl

[IpoexkTupoBaHue 000raTuTENbHBIX (GadpUK

UccnenoBanue pyn Ha 000raTUMOCTh

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

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

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[IK-3 CrnocoOGeH OCYIIECTBIATh TEXHHUYECKOE PYKOBOJCTBO paboTaMH IO OOOTaIICHUIO
MOJIE3HBIX HCKOMAEMBbIX U TIOJITOTOBKE CHIPhS K OOOTallleHHI0, BHIOUPATh TEXHOJIOTHIO
06OFaHICHI/I5[ 1 pacCYUTHIBATH H€O6XO)II/IMBI€ TCXHOJOINYECKUEC ITapaMETPhI

[K-3.1 Omnpenenser OpraHu3allMOHHBIE M TEXHUYECKUE MEPHI I10 BBINOJIHEHUIO
IIPOU3BOJACTBEHHBIX  3aJaHUM B OTHEICHUAX  BCIIOMOTATEIbHBIX,
[IOITOTOBUTENBHBIX M OCHOBHBIX OIlEpalMii 10 nepepadoTKe ChIpbs

[1K-3.2 Kontponupyer BeneHue mporecca mepepaboTKU ChIpbs, OpraHu3yeT
O6e3omacHyro  paboTy  mepcoHana  oOoraTMTeNbHbIX  (abpuK U
JIpOOMIIBHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMu3upyeT pexuMbl paboTbl 000pYIOBAHUS, UCTIONb3Ys TEOPETHUECKUE
OCHOBBI METOJIOB 000TallIeHHS [T0JIE3HBIX MCKOMAEMbIX




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 20,7 akaj. 4acoB:
— aynutopHas — 16 akaj. 4acos;

— BHeayuTopHas — 4,7 akaJl. 4acoB;

— caMocTosTenbHas pabora — 186,6 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaj. yacax o Bun KOHTPOJIS
Pazpen/ tema 2 (B axaz. yacax) E B . P Kox
> S © | caMOCTOsTeNbHOI | ycreBaeMocTH U
JUCLIATUINHBI = [ . | komnerenunu
Q & paboThI TIPOMEKYTOYHOMH
na6. | mpaxr. | £ &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. Pasmen  «Teopernueckue
OCHOBBI TPaBHTAIMOHHBIX
IPOLIECCOBY
1.1 «Ob6ue cBeneHHus O CamocrosrenbHoe | YCTHBII ompoc.
IPaBUTAIIOHHOM  METOJIC u3yueHue y4eOHOH 3amura MK-3.1
oborameHns, e€ro poiu B Y HAYIHOH 1mabopaToOpHBIX )
2 10 MK-3.2,
OITN. Knaccugukarys JUTEPATypBI. paoor. TK-3.3
TPaBHTAMOHHBIX Pemenue IIpoBepka perreHns '
HPOLECCOBY JOMAIIIHUX 33/1a4. | JOMAIHKUX 33134
CamocrosTensHoe | Y CTHBIH ompoc.
1.2 «CgolicTBa MHHEpPAJIOB u3yueHue y4eOHOH 3amura MK-3.1
u CBOMCTBa cpen, 6 Y HAYIHOH mabopaToOpHBIX K 3' 2’
UCTIOJIb3YEMBIX B JUTEPATypBI. pa0or. K 3' 3’
TPABUTALHOHHOM METOAE» | 4 Pemenne IIposepka pemenus '
JOMalIHUX 3a1a4. | JOMAalIHUX 3a1ad
CaMmocrosTensHoe
u3ydeHue y4eOHoH .
v e N YcTHBI ompoc.
U Hay4yHOH Samurra
UT:
1.3 «O0mue JTUTEPaATYPHI. . TIK-3.1,
11ab0paToOpHBIX
3aKOHOMEPHOCTH 1 7,7 IMonroroska aGor TK-3.2,
JIBIDKCHUSI 3ePEH B Cpeiax) nabopaTopHOMY P : MK-3.3
IpoBepka perieHns
3aHATHIO. Pemenne
JIOMAIIHUX 33724
JOMaIIHUX 3a1a4.




CaMocTosTebHOE
U3yucHHe y4eOHOMH

VYcrHbIi ompoc.

U HAy9HOH 3amura IK-3.1,
14 «PaBHOIagaromue i -
JUTEPATYPHI. nadoparopubix  |ITK-3.2,
3epHa, ko3 durmeHt /11 7
IToaroroska pabor. IK-3.3
PaBHOMAIAEMOCTHY
nabopatopHomy |IIpoBepka pemeHns
3aHATHIO. Pemenne| momamHux 3amad
JOMAIIHUX 3a1a4.
CamocrosTensHoe
u3ydeHue yueOHol | YcTHBIM onpoc.
Y HAYIHOH 3amura IK-3.1,
1.5 «CrecHeHHoe najeHue 7 JUTEPATYPBHI. na6oparopusix  [I1K-3.2,
TEID» IToaroroska pabor. K-3.3
nabopatopHoMy |[IIpoBepka pemeHus
3aHATHIO. Penrenne| moMamrHux 3agad
JOMAIIIHUX 3a/1a4.
Hroro no pazneny /11 37,7
2. Pazmen «['mapaBnnueckas
KjaccuUKaIHsD
CamocTosTenbHOe
n3ydeHne yuebnoii| VYcTHbIN ompoc.
2.1 «Ha3nauenue " 1 HAy4IHOH 3amura [K-3.1,
obJacth IpUMEHEHUS 9 JUTEPATypBI. naboparopubix  |ITK-3.2,
THIPaBIHYECKOH IoaroroBka k paodoT. IK-3.3
KJ1acCU(UKALUI» nabopatopHomy |[IIpoBepka pemeHus
3aHATHIO. Perrenne| momamHux 3aj1ad.
JOMAIIIHUX 3a/1a4.
CamocTrosTenpHoe
u3ydeHue yueOHol | YcTHBIN onpoc.
2.2 «'napaBnnueckas Y Y o P MK-3.1
4 Y HAYIHOH 3amura -4
KIaccu(UKanus noJ
. JUTEPATypBI. naboparopubix  |ITK-3.2,
JICHCTBUEM CHIIBI TSDKECTH. 7
IoaroroBka K paodoT. I1K-3.3
T'mapapnuyeckue
nabopatopHomy |IIpoBepka pemeHus
KJI1acCU(UKATOPBD)
3aHATHIO. Pelienne| momManiHux 3anau.
JOMAIIHUX 3a1a4.
CaMmocrosTensHoe
u3yyeHue y4eOHOH .
i i N YcTHBI ompoc. TK-3.1,
2.3  «Knaccudukaums B U Hay4YHOH
& 3amura I1K-3.2,
noJje JercTBus /11 7 JUTEPATYpBHI.
. nmaboparopHeix  [[TK-3.3
HEHTPOOCIKHON CHITBI» IMoaroroBka K aGor
nabopaTopHOMY P ’
3aHSTHIO.
HWroro no pazneny /11 23

3. Pasgen «OOoramenne
TSOKEIIBIX CPEAAx»

B




CamocrosTensHoe
u3yucHue yueOHoi | VYCTHBIH ompoc.
3.1 «O6mme cenenus o6 U Hay4YHOH 3amura [K-3.1,
o0OrameHnd B  TKEIBIX 1 7 JUTEPATYPHI. nadoparopubix  |ITK-3.2,
cpenax. Buabl TsKEIBIX IonroroBka pa0or. IK-3.3
Cpell U X CBOMCTBa» naboparopaomy |IIpoBepka perieHust
3aHATHIO. Pemenue| nmomamHux 3agad.
JOMAIIHUX 3a1a4.
CamocrosTensHoe
3.2  «KoHCTpyKIHH | u3ydeHue y4eOHOH .
obsactp E')[yHI;deHeHH}I Y‘IH Ha y:0171 Yermbiii onpoc. HK-3.1,
p . 3amura IK-3.2,
anmnapaTtoB JUIst 5 JUTEPATYPBHI.
nabopatopHbix  [[TK-3.3
oOorameHus B ITogroroBska k aGoT
CYCHECH3HSIX» nabopaTopHOMY p ’
3aHATHIO.
CamocrosTensHoe
u3yueHue y4eOHoOH N
3.3 «llpurotoBnenue u Y yaes Veruprii onpoc.  |TIK-3.1,
o W HAy9HOH
pereHepanusi  CyCIEH3HH. 1 5 suTepaTypl 3amuTa IK-3.2,
IIpakTuka oOorameHus B ) 1a00paToOpHBIX -
P i ITogroroska k paTop IK-3.3
CyC-TICH3UAX» pabor.
1a00paTOpHOMY
3aHATHIO.
Wroro no pazneny 1 /11 17
4. Pasgen «[mapaBiauyeckas
OTCaJIKa»
CaMocrosTensHoe
M3y4eHHe yueOHOH N
v i N VYerHbli onpoc. IK-3.1,
4.1 «OOmue TMOHATHS U 1 HAy4IHOH
3amura I1K-3.2,
TEPMHUHOJIOTHS, THIIOTE3BI 1 8 JUTEPATYPBI.
nmaboparopHeix  [[TK-3.3
oTcanaku. Lukmisl oTcagkm IToaroroBka k aGoT
nabopaToOpHOMY P ’
3aHATHIO.
VYerHbli onpoc.
IToaroroBka k 3awwra HK-3.1
4.2 «OTtcaouHble A naboparopubix  |I1K-3.2,
/11 7 nabopaToOpHOMY
MAaIITUHB) pabor. [IK-3.3
3aHATHIO.
IpoBepka perreHns
JIOMAIIHUX 3a]a4
4.3 «IIpakTuka CaMocrosTensHoe .
6 VYceTHblit onpoc.
TPUMEHEHUSI OTCAIIKI» n3y4YeHUE
Hroro no paspeny 1 /11 21
5. Pazmen «OOoramenne B
MOTOKE BOJBI, TEKYyIIeM IO
HAaKJIOHHOM MOBEPXHOCTI»
CamocTosaTenbHoe
M3yYeHHE yI4eOHOU .
51 «Teopernueckne i yHes YcTHBI ompoc. TK-3.1,
U Hay4yHOH
OCHOBBI ~ O0OTanIcHUs B 5 [ — 3amura MK-3.2,
MOTOKE BOABI, TEKYLIEM II0 ) Tab0paTOPHBIX -
31 ’ yi ITogroroBka K parop IK-3.3
HAKJIOHHOH MOBEPXHOCTHY pabor.
nabopaTopHOMY
3aHATHIO.




CaMocCTOsTebHOE
u3yucHHe y4eOHOM

W HAVHOM VYcrHBIH omnpoc. TK-3.1,
52 «OoorameHne Ha i 3amuTa I1K-3.2,
TLTI03aX) 4 JATCPATYPEL. nabopatopHbix  [ITK-3.3
ITogroroBka k :
pabor.
nabopaTopHOMY
3aHSTHIO.
CamocrosTensHoe
u HU HOU .
5.3  «OoOorameHne  Ha 3}"11: Hae y:(flg ° Vermii onpoc. |IK-3.1,
' H . 3amura IK-3.2,
KOHIICHTPAIIMOHHBIX 5 JIUTEPATYpBI.
nabopatopHbix  [ITK-3.3
CTOMAX» IToxroroBka k aGor
1a60paTOpPHOMY p ’
3aHATHIO.
CamocrosTensHoe
HU3yuyeHue yueOHoi .
3y erHae yH:ff ° VYcTHBIH ompoc. 1K-3.1,
54  «O6oramenue Ha 4 J'II/ITep};j“prI 3ammra [K-3.2,
BHHTOBBIX aIllapa ) -
parax»» ToaroToska K nmabopaTopHBIX  [[TK-3.3
pador.
1a00paTOpHOMY
3aHATHIO.
CamocrosTensHoe
HU3yyeHue yueOHou N
3y I/ICHae yH:ff © VerHslii onpoc. IIK-3.1,
5.5 «O0oramenne Ha 4 J'II/ITep};j“prI 3amura I1K-3.2,
CTPYMHBIX ammnaparax TMoxroTosKa K nabopaTopHbIX  [[TK-3.3
pa0or.
1a00paTOpHOMY
3aHATHIO.
Hroro no pazneny 22
6. Pasmen «OOoramenue B
[IEHTPOOEKHBIX alIapaTax»
CaMocrosTensHoe
M3y4eHHe yueOHOH N
qu . 13,:0171 VYerHbli onpoc. IK-3.1,
6.1 «Ob6oraiieHue B Y 3amura IK-3.2,
HMKJIOHAX» 18 JTCPATYPEL. J1a00paTOPHBIX 3.3
1 TToaroroBka k patop TK-3.
pabor.
nabopaToOpHOMY
3aHATHIO.
CaMocrosTensHoe
H3yHenme yqefi HOM |y eraprit onpoc. TK-3.1,
6.2 «Oboramenue B Y HAYIHOH
3amura I1K-3.2,
LEHTPOOEKHBIX 9,9 JUTEPATYpBHI.
nmabopatopHeix  [[TK-3.3
KOHIICHTPaTOpax» IMoaroroBka K aGor
nabopaTopHOMY P ’
3aHSTHIO.
Wroro no pazaeny 27,9
7. Paznen «IIpombiBKay
CamocTosaTenbHoe
M3yueHue yaconoit| g o onpoc. |TIK-3.1,
7.1 «OOmmue cBeneHUs O U Hay4yHOH MK-3.2
MPOMBIBKE Ipupona 9 JIUTEPATYPHI 3aupra e
p ) ) naboparopHbix  [ITK-3.3
CBS3HOCTH TJINH» HO}IFOTOBKa K a60T
1a60paTOpPHOMY p ’

3aHATHIO.




CaMocCTOsTebHOE
u3yucHHe y4eOHOM

W HAVHOM VYcTHbIi ompoc. IK-3.1,
7.2 «Arnmapatbl IS 7 JII/ITep};j‘ypBI 3amura I1K-3.2,
IIPOMBIBKH PYII» ToaroToBKa K J1a60paaGT(§)TpHHx TIK-3.3
nabopaTopHOMY p ’
3aHSTHIO.
HUroro no pasaeny 16
8. Pasmen «IIneBMaTnueckoe
o0oraieHue)
CamocrosTensHoe
usyreHue yqe? HOM Y ormbrit ompoc. IK-3.1,
8.1 «OOmmue cBeneHUs O U Hay4yHOUH Sammra [K-3.2
MHEBMaTHYECKOM 9 JUTEPATYPEL 1260 leo X |K 3' 3'
oborarieHnn IMoaroroBka k pa60Tp o
nabopaTopHOMY p ’
3aHATHIO.
CamocrosTensHoe
H3yreHue yqe? HOM yormbrit onpoc. |TIK-3.1,
U HAY4HOMH
8.2 «[THeBMaTHueckas 7 HHT:};T OH 3amura MK-3.2,
cernapanus» PaTypbl. naboparopHbIX  [[TK-3.3
IloaroroBka k aGoT
nabopaTopHOMY p ’
3aHSTHIO.
CamocTosTebHO
M3yHCHHE yIeOHOU YerHbIi onpoc
Y HAyIHOH ’ TIK-3.1,
8.3 «OboramieHne B 6 IHTEDATVDLL 3amuTa [IK-3.2
a3pOCYCIIEH3UAX)» PaTyphL. 71a00paTOPHBIX .
Ionroroska k aGor TK-3.3
nabopaTOpHOMY p ’
3aHSTHIO.
HWroro no pazaeny 22
Hroro 3a cemectp 6/41 186,6 KII,9K3aMEH
K i K
Hroro nmo qucIumnHe 6/41 186,6 YPCOBOH TPOCKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpouecce npenopaBaHus IUCHMILIMHBI « paBUTAllMOHHBIM MeETOA OOOTraleHUs»
IPUMEHSIIOTCS TPAAULUOHHAS U UHTEPAKTUBHAS TEXHOJIOTHH.

YCcBOCHME NHUCLUIUIMHBI JOCTUTAcTCs B XOJE€ ayIWTOPHBIX 3aHATHUI W BBIIOJHEHUS
CTYACHTAMH pa3IMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JIeKmMM NPOXOIAT Kak B
TPaJULMOHHON (opMme «iekuusi-uHpopManus», Tak U B (opMe <«JICKIUSA-TUCKYCCHS» U
«CEeMHUHAp-IUCKYCCUsD» C LENbI0 KOJUIEKTUBHOTO OOCYXXICHHMS BOIpOCa, MpobOieMbl (3apaHee
BBIHECEHHBIX  IpErojaBaTe]ieM Ha  OOCYKIEHHE) U MEXIPYNIOBOIO  JUaJora.
«JIlexuusi-qucKyccus» TakK TMPOXOAUT B (OpME HAYYHO-TIPAKTHUECKOTO 3aHATHS C 3apaHee
IIOCTaBJIEHHON MPOOJIEMaTUKON U CUCTEMOM TOKJIJ0B CTYIEHTOB JUIUTEIBHOCTBIO 5-10 MuHyT, a
B KOHIIE JICKIIMH MPEnoJaBareilb MOJBOIUT UTOTH CAMOCTOSTENFHOW pabOThl M BBICTYIUICHUH
CTYACHTOB, JOIOJHSET WIN YTOYHSET IHPEACTABICHHYI0 HHpopManuio U (GOpMyIUpyeT
OCHOBHBIE BBIBOJIBI.

[Ipu npoBeieHNH JIEKLIMOHHBIX 3aHATUH HCHOJB3YIOTCS: METOJL KOHTEKCTHOI'O 00yueHus,
KOTOPBIN MTO3BOJISIET YCBOUTh MaTepUa IIyTEM BBISABIICHUS CBA3EH MEXAY KOHKPETHBIM 3HAHUEM
U €ro MpUMEHEHUEM, METO]l MEXIUCIUIUIMHAPHOTO O0Y4YeHHUs Ul UCHOJIb30BAHUS 3HAHUHN M3
pasHBIX 00JacTed, WX TPYNIUPOBKH M KOHIEHTPAIMA B KOHTEKCTE KOHKPETHOW peuIaeMoi
3ajjauy, ydyeOHas AMCKYCCHsI KaK METOJl MHTEPAKTHMBHOI'O OOYy4eHHUs IO OOCYXIEHUIO UTOTOB
BBITNIOJIHEHUSI PACUETHBIX 33JJaHUI U aHAJIM3y KOHKPETHBIX IIPOU3BOJCTBEHHBIX CUTYaIUH.

JIeKIMOHHBIN MaTepHual yriyoJasercs Npu caMOCTOATEIbHOM M3Yy4eHMH MaTepualia Io
TeMaM Kypca, 3aKpeIIsieTcsl IpU PeIIeHNH IOMAIlIHUX 3a/1a4 U IpY MOJATrO0TOBKE BBICTYIIJICHUH Ha
CEeMMHAPCKUX 3aHATUAX, TJIe pa30MparoTCcsi KOHKPETHbIE IPOEKTHO-KOMIIOHOBOYHBIE PEILICHHSI Ha
npuMepe JCHCTBYIOIUX NPEINPUSTUNA, MPU BBINOJIHEHUHM M 3aIIUTE JJAOOPATOPHBIX PpadoT.
Hcnonb3yroTcss  WUIIOCTpAaTUBHBIE  BUaeomarepuansl  (BuaeopmibMbl,  ¢dororpaduu,
ayJIM03aliCH, KOMIIBIOTEPHBIE TPE3CHTALINH).

B xadecTBe OLIEHOUHBIX CPEJCTB HA MPOTSHKEHNN U3YUYEHUS JUCLIUILINHBI UCTIOIb3YOTCS:
YCTHBIN OIpPOC, TECTUPOBAHUE, BBICTYIVIEHHE HAa CEMUHAPCKUX 3aHATHSAX, NIPOBEPKA pELIECHUs
JIOMAIITHUX 3ajia4, 3alKTa Ja00paToOpHbIX padoT.

JIeKIIMOHHBII MaTepuall 3aKperisieTcs B X01€ IPaKTUYECKUX U J1a0opaTOpHBIX paboT, Ha
KOTOPBIX BBIMOJIHSIOTCS TPYNIOBbIE WM WHAMBUAYaAIbHbIE 3aJaHUs MO MpoiieHHoi Teme. Ha
7a00paTOPHBIX 3aHATUSAX CTYACHTHI OBJIAJEBAOT SKCIIEPUMEHTAIBHBIMU NIpUeMaMy padoThl Ha
Pa3IU4YHOM I'PaBUTALMOHHOM O0OpYIOBaHUM, IPAKTUUECKUMHU HABBIKAMU pacyeTa Ioka3aTesen
IPAaBUTAllMOHHOTO OOOTAllleHMs], aHaJlnW3a IMOJY4YeHHbIX pe3ynbTaToB. [Ipu mnpoBeneHUn
nabopa-TOpHBIX pabOT CTYAEHTHl JOJDKHBI HAydyuThcsl padoTaTh Ha J1abopaTOpHOM
000pyJIOBaHUH, YMETh MPaBHJIBHO OPraHU30BbIBATH IKCHEPUMEHT, SICHO U TOYHO OIHUCHIBATH
npoBeJeHHbIe ONbIThl. I[lpu mpoBeneHuu 1a0OPAaTOPHBIX 3aHATHH HCIOIB3YETCS METOA
KOHTEKCTHOTO O0Y4eHUs, KOTOPbIil MO3BOJISIET YCBOMTH MaTepHaj IyTEM BBISBICHHS CBs3ei
MeX/ly KOHKPETHBIM 3HaHMEM M ero mpuMmeHenueM. [Ipu mpoBeaeHHH MpaKTUYECKUX 3aHATHI
ucnonb3yercss Meto Omepexkaromeidl caMOCTOSTENbHOW pPa0bOThl, KOTOPBIM 3akitoyaercs B
M3YyYEHHE CTyJEHTaMH HOBOTO MaTepHuala J0 €ro M3JI0KEHHUs IpernojaBaTesieM Ha JEKUUU U
JPYTUX ayIUTOPHBIX 3aHATHUSAX.

CamocrodrenbHas paboTa CTYIAEHTOB IIOCTpOEHA TaKUM 00pa3oM, 4YTO B IpoLEecce
paboThI CTYJEHTHI 3aKPEIUIAIOT 3HAHMA, MOJIYYEHHBIE B IMPOIECCE TEOPETHUECKOro 00y4YeHMS,
TEM caMbiM (QOPMHUPYIOT MNPOPECCHOHANbHBIE YMEHHMS M HaBBIKM, a TaKXkKe YMEHUus
UCCIIEIOBATEIIbCKOW W TBOpUECKOM JnesTenbHOCTH. CamocrosiTenbHas paboTa CTYJEHTOB
CTUMYJIMPYET CTYIEHTOB K CaMOCTOSITEJIbHOM NpopabOTKe TeM, B MPOLECCE BBIMOIHEHHS
WHAVBUAYAJIBHBIX JOMAlIHUX 3aJaHUi, MpPU IOATOTOBKE K IPOMEKYTOYHON aTTECTaLUU.
Pe3ynbrarhl ycBOeHMs MaTepHaia MpoBepsaroTcs B GopMe FK3aMeHa U 3aIIUThl KypcOBOM paboThI
B 8 cemectpe.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. ABgoxun, B. M. OcHOBBI 000TaIIIEHH ITOJIE3HBIX HCKOIAEMBbIX | YU€OHHK : B 2 ToMax /
B. M. ABnoxun. — 4-e u3z., crep. — Mocksa : 'opHast kaura, 2018 — Towm 1 : OGorarurensHbie
mporeccel — 2018, — 420 c¢. — ISBN 978-5-98672-473-7. — Pexum pocrymna:
https://e.lanbook.com/book/134944

2. AsnoxuH, B. M. OcHOBBI 00OTamieH st MOJE3HBIX HCKOMAEMBIX | yUCOHUK : B 2 TOMax /
B. M. ABnoxun. — 4-e u3a., crep. — Mocksa: ['opHas kaura, 2018 — Tom 1 : OGorarurenbHbie
npoueccel — 2018, — 420 c. — ISBN 978-5-98672-473-7. Pexum nocryna:
https://e.lanbook.com/book/134944

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. A6pamos, A.A. IlepepaboTka, oborarieHue 1 KOMIICKCHOE MCIIOJIb30BaHUE TBEP/IbIX
MOJIE3HBIX MCKomaeMbiX. T.2. TexHomorus nepepadoTKu U 00O0TaICHUS TTOJIE3HBIX HCKOITAeMBIX
[DnexTpoHHBIN pecypc]: yueOHuk st By30B.— M.: U3n-Bo «l'opHas xuura», 2004. —510 c.—
ISBN 5-7418-0242-7. — Pexxum nocryma: http://e.lanbook.com/books/

2. AnamoB, D. B. TexHojorus pyj HBETHBIX METALIOB: y4yeOHOe mocobume / D. B.
AmamoB. — MockBa : MHUCHUC, 2007. — 515 c¢. — Pexwum pocryna:
https://e.lanbook.com/book/47413MepunoB, H.®. I'paBuTaniiOHHBIE METOJbI OOOTAICHUS:
Koncnekr nekmmii.: Yu. mocobue. — YITVY. 2005.

3. CnpaBounuk no oOoramenuto pyx /Ilox pen. borganosa O.C.-2-e u3z., nepepad. u
nor. — M.: Henpa, 1983.

4. Tlepmommueckue wu3manus: «OoOoramenue pya», «lopHbli xypHam», «M3BecTus
BBICIINX Y4€OHBIX 3aBeACHMN. ['OpHBII xKypHan», «[ opHBI MH(OPMALMOHHO-aHAIUTUYECKUI
OroJIIe-TEHbY.

B) MeToauyeckue ykasaHus:

Unxesckuii, B.b. Meroanyeckue yka3aHus 1O BBINOJIHEHUIO Ja0OpaTOPHBIX paboT A
cTyneH-toB cnenuanbHocTH 130405 nHEeBHOW W 3a04uHOW (GopMm oO0ydeHUS. — MarHMTOTOPCK:
®dI'bOY BITIO «MI'TY», 2012. —35c.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OTaIEHUs MTOJIE3HBIX
UCKOMaeMbIX . y4eOHUK : B 2 Tomax / B. M. ABnoxun. — 4-e u3f., crep. — Mocksa : ['opHast
kaura, 2018 — Tom 1 : OGoratutenbHblie mnpomecchi — 2018, — 420 ¢. — ISBN
978-5-98672-473-7.

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OTraIeHus MmojJe3HbIX
UCKOIaeMbIX | yueOHuK . B 2 Tomax / B. M. ABnoxun. — 4-e u3., crep. — Mocksa: ['opHas
kHura, 2018 — Towm 1 : O6oraturensHbie nporeccsl — 2018. — 420 c.

http://e.lanbook.com/books/  A6pamoB, A.A. TIlepepaboTka, oOoramieHue U
KOMILIEKCHOE MCTIOJIh30BaHUE TBEPABIX MMOJIE3HBIX UCKOMaeMbIX. T.2. TexHoIorus mepepaboTKu
U o0oraimieHus MoJe3HbIX HCKOMAaeMbIX [DIEKTPOHHBIM pecypc]: yd4eOHMK Ui By30B.— M.:
Nzn-Bo «I"opHas kauray, 2004. —510 ¢.— ISBN 5-7418-0242-7.
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IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHO
Professional

7Zip cB00OTHO pactpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa
Nudopmannonnas cucrema - EnnHoe OKHO JocTyma K URL: http://window.edu.ru/
HHOOPMAIIMOHHEBIM PECYPCaM
Hanmonanehas nH(OPMaLMOHHO-aHAIUTHYECKas
cucreMa — Poccuiickuil MHAEKC Hay4HOIO LIUTUPOBAHUS
(PUHIL)

ITouckosas cucrema Axagemust Google (Google Scholar) [URL: https://scholar.google.ru/

URL:
https://elibrary.ru/project risc.asp

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHILINHBI (MOMLYJIfA)

MartepuaiabHO-TeXHUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITIOYAeT:

Jlexumonnas ayautopusi: MynbTUMEIUWHBIE CpPENCTBA XpaHEHUs, Nepenauu Hu
IpeJICTaBIeHNUs HHPOpMaALUU

Jlabopatopust (ayxm. 09): 1. YcraHoBKa i ONpeAEiCHUS CKOPOCTEH CBOOOJHOTrO u
CTECHEHHOTO MaJICHUs YaCTHII.

2. YcraHOoBKa /17151 000raleHus Ha THAPOIMKIIOHE.

3. YcraHoBKa Ju1st 00OTaneHus Ha KOHIEHTPAIIMOHHOM CTOJIE.

4. YcraHoBKa AJis 00oraiieHus Ha BUHTOBOM Ceraparope.

5. YcraHoBKa a1 o00TaiieHus Ha IEHTPOOESKHOM KOHIIEHTPATOPE.

6. YcraHoBKka /715 000raiieHus Ha OTCaI0YHON MaIlliHe.

7. YcraHOBKa JUTS pa3/ieiieHus] MaTeprala 1o KpyITHOCTH Ha KaCKaJHOM MUPaMUIaIbHOM
KJaccugukarope.

KommerotepHsiii kiace : [lepcoHanbHbie koMmbioTepsl ¢ makerom MS Office, ¢ Beixomom
B HMHTepHET W C JOCTYIOM B DIEKTPOHHYIO HH(OPMALMOHHO-00Pa30BaTENbHYI0 Cpeny
yHUBepcHuTeTa. YueOHbIl GriibM « paBUTaIMOHHOE 00O0TaIIEHUE TIOJE3HBIX HCKOMTAEMBIX).

AyauTopun JUIS CaMOCTOSITETIbHOM paOOThI: KOMIIBIOTEPHBIE KIJIACCHI, YNTAJBHBIC 3aJIbl
oubmuoreku: [lepcoHanbubie KoMIbioTepbl ¢ maketom MS Office, Beixomom B MHTepHET 1 C
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

[Tomemenne UIst XpaHeHHsT W TPOPHUIAKTHYECKOTO OOCIY)KMBAaHUS  Y4eOHOTO
obopynoBanusi: Illkadpr ans XpaHeHHs y4eOHO-METOJMYECKOH JIOKYMEHTAIlMd, Y4eOHOTO
000pyI0BaHUS ¥ YI€OHO-HATJIATHBIX TTOCOOHUH.
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ITpunoxxenue 1
6. YueOHO-MeTOANYeCKHEe 00ecIieYeHNe CAMOCTOSITeIbHOM padoThl CTYIeHTOB

[To mucummimbe «I'paBUTAIIMOHHBIN METOA 00OTaIIEHUs» MPEIyCMOTPEHA ayIUTOpPHAS U
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

BueayauropHas camocTosiTenbHast paboTa CTYAEHTOB OCYIIECTBIISETCS B BUJE OATOTOBKU
K J1a0OpaTOPHBIM, KOHTPOJIbHBIM paboTaM, CEMHUHAPCKUM 3aHATHUAM, NPH PEIIEHUH JOMAalIHUX
3a/1a4.

IIpakTHyeckue 3aHATHS, X HANMEHOBaHMe M 00beM B yacax - 17 yacoB

[TpakTuueckas pabora Nel OmpeneneHue CKOPOCTEH MaACHHMsS YacTUI[ IO TIEPBOMY
napamerpy JIsmenko — 2 yaca

[Tpaktuyeckas padora Ne2 Ompenenenue Ko3p@uureHTa paBHONAJAEMOCTH 110 BTOPOMY
napametpy JIsmenko — 2 yaca

[Tpaktuyeckas padora Ne3 Meronuka pacdera THAPaBIMYECKUX KJIAcCU(PUKATOpPOB — 2
yaca

[Tpaktuyeckas pabora Ne4 Metoauka pacueTa I'MJpOIMKIOHOB — 2 yaca

[TpakTnueckas padota NeS5 dpakunoHHbIN aHAJIN3 U KPUBbIE 000raTUMOCTH — 2 yaca

[TpakTuueckas pabota Ne6 Onpeznenenue 060raTUMOCTH yIiis — 2 yaca

[TpakTuueckast pabora Ne7 MeTronuka pacyeTa IUIOTHOCTU TSDKEION CYCIEH3UU U pacxoja
yTspKenuTens — 2 yaca

[TpakTnueckas padorta Ne§ IIpakTrka npuMEHEHMs! LIEHTPOOESKHBIX alllapaToB — 2 yaca

[lpaktuyeckas  pabora  Ne9  Cxembl  NHEBMaTHYECKOro  OOoOrameHus  Ha
acOectooOoraTuTenbHbIX padpukax — 1 gac

IlepeyeHb KOHTPOJIBbHBIX BONPOCOB /ISl CAMONPOBEPKH

Paznen 1. TeopeTnueckue OCHOBBI I'PaBUTAILIMOHHBIX IIPOIIECCOB.

Knaccugukarus rpaBUTaIlHOHHBIX ITPOIECCOB.

Buzpsl conpoTuBieHust cpel] MaJaroliuM TeIaM.

KoneuHast CKOpoCTb TaIeHUS Tel.

OmnpezneneHre KOHEYHON CKOPOCTH MajieHUs 10 IepBOMY MapameTpy JIsmeHko.
PaBHOnagaromue Tena.

Omnpezaenenue pa3MepoB PaBHOMAJAIOIINX TN [0 BTOpoMy napameTpy JlsmeHko.
CrecHEHHBIC TIA/ICHUS TEIl.

Pasz[eﬂ 2. O0u1Ke 3aKOHOMEPHOCTH JABMKEHHSI 3epEH B Cpefiax.

CerMeHTAIIMOHHBIN aHAIN3.

['mapaBianueckas kiaccudukanus

['mapaBiamyaeckue KiacCu(puKaTopsl

MexaHnuueckue KIacCu(pUKaTOpbl

I'maponuKIIOHSBI

PaSILCJ'I 3. OOoraieHue B TSKEIBIX cpeiax.

NO O wN

arONOE

1. OO0orarieHue B TSHKEBIX Cpeiax.

2. KonecHble cenapatopsl At 000TalleHHsI B TSHKEIBIX CPEIax.

3. KonycHble u 6apabanHble cenapaTopsl JUIsi 000TallleHus B TSKENIbIX Cpeax.
4, DpakIMOHHBIN aHAJIN3.

5. OO0orarmeHre Ha KOHYCHBIX cerapaTopax M CTPYHHBIX KOHIIEHTPATOPax.
Pasnen 4. Orcanxa.

1. OO0oraniesne 0TCamaKoi.

2. OTtcamo4Hble MAlINHEIL.

3. ®DaKTOPBI PETYITUPOBKH PAOOTHI OTCAOYHBIX MAIIIUH

Paznen 5. Ob6oramienue B cTpye BOJAbI, TEKYIIEH M0 HAKJIOHHOM MJIOCKOCTH.
1. OO0oraiiieHre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPALMOHHBIX CTOJIAX.



Paznen 6. TexHonmormdeckue cxembl M OpraHu3allus NPOU3BOACTBA HA IPaBUTALIMOHHBIX
dabpukax.

1. TexHONOTHYECKUE CXEMBI O0OTAIICHHUSL.

Pa3nen 7. CneunanbHble BUBI TPAaBUTAMOHHOTO 00OTaICHHUSI.

1. [TpombIBKa, MpUMEHsSIEMOE 000pyI0BaHHE.

2. [THeBMaTH4eckoe oOoramieHne, UCIoIb3yeMoe 000pyI0BaHHE.

KonTposbHbIe TECThI

Bapuanr 1

1. [ToHATHE O TPABUTALIMOHHOM METOJI€ OOOTaICHNS.

a) [Tporeccsl pa3aeneHus CMECH 3epeH 10 MIIOTHOCTH, KPYITHOCTH U (DOpME YaCTHIL.

b) [Ipomecchl pa3zmeneHuss CMECH 3€peH M0 pa3Inudui0 B CMAaYMBAaeMOCTH HX
IIOBEPXHOCTEH.

c) [Tpomecchl pa3aeneHusi CMeCH 3epeH OCHOBAHHOE HAa PAa3uYMH UX XUMHYECKHX
CBOMCTB.

d) [Tpomecchl pa3aeiaeHus CMECH 3epeH OCHOBAaHHOE Ha UX CITIOCOOHOCTH BCILIBIBATh.

2. Kakue onojgHUTENbHbBIE CUIIbI KPOME BEca Tejla B Cpelie MOryT JeiCTBOBAaTh Ha 3€pHa
IPU UX Pa3JIeICHUH IPaBUTAMOHHBIM METOAOM?

a) [leHTpOOEKHBIC U IITEKTPOMATHUTHBIC CUJIBL.

b) ApXuMeIoBa cuia.

C) WHepuroHHbIC CUITHIL.

d) CuITBl MOJICKYIISIPHOTO B3aUMO/ICHCTBHSI.

3. KakoBbI IIyTH CHUKCHUS] HUJKHETO MPEJIeNia KPYITHOCTH Pa3/IesieMbIX YaCTHIL?
1. [IprMeHeHHe anmnaparoB ¢ BO3AYIIHOM CpeIoi.

2. [IprMeHeHHe armnaparoB ¢ EHTPOOEKHBIM MOJIEM.

3. IIpuMeHeHue amnmnapaToB ¢ BOXHON CPEIO.

4. [IprMeHEH e armapaToB C MOBBIIICHHBIM 3HAYCHUEM CHJI TPCHUSL.

4. Yto noka3blBacT KPUBAsl pacCIpe/IelICHUs 30IbHOCTH?

a) 30JIHOCTD TSDKEINBIX (PpaKiuii.

b) 30JIbHOCTB JIETKHX (PpaKIHil.

C) 30JIbHOCTh IPOMEKYTOUHBIX (DpaKInii.

d) 301bHOCTD AIIEMEHTAPHBIX CJIOEB YIJIsl, PACCIOCHHOT'O MO IMJIOTHOCTH.

5. Jns ompeneneHuss KaKMX CBOMCTB MaTEPHAIOB MCIOJB3YeTCS MHUKHOMETPHUYECKUN
metona?

a) KpymnHocTtH yactwi.

b) IIOTHOCTH YacTHII.

C) ®dopMbI YaCTHII.

d) TBepIoCcTH YacTHIl.

6. Kakue cpeapl Ha3bIBAIOTCS BAZKUMU?

a) Cpenpl, XapaKTepH3yIOIUecs: HaTMYMeM BHYTPEHHETO TPEHHUSL.
b) Cpenibl He CITOCOOHBIE PACTEKATHCS 110 IIOBEPXHOCTH.

c) Cpelbl, MHTEHCHBHO B3aUMOJICHCTBYIOIIUE C TBEPIOW TTOBEPXHOCTHIO.
d) Cpelipl He CIIOCOOHBIE 00TEKATh MY3bIPSIMH.

7. Uto Takoe KOHEYHasi CKOPOCTh MaJICHHs T B cpeaax?

a) CkopocTh, KOT/Ia TeJo MepeMeriaeTcsi 0e3 YCKOPeHusI.

b) CKOpOCTb B KOHIIE MaICHUS Tea.

C) CKOpOCTh € YBEINYHUBAIOIIUMCS YCKOPEHHEM.

d) CKOpoCTh B Hayase MajJeHus Tema.

8. YcnoBue BOSHUKHOBEHMSI TYpOYJIEHTHOIO PeKUMa MaIeHUs Tel.

a) IIpu BBICOKOW CKOPOCTH NAACHUS TEI.

b) [Tpu maieHUM MEJKKUX TEJ.

C) [Tpu mageHnu Tea ¢ MajJol CKOPOCTBIO.

d) [Tpu maieHuu TEJ ¢ MOCTOSHHON CKOPOCTBIO.



9. Bropoii napamerp JIsmeHko.

a) v - Re

b) v /Re

c) v - Re?

d) v/ Re?

10. Onpenenenue ko3 puimeHTa paBHOMAIaeMOCTH.

a) OTHolIEeHNE CKOPOCTHU NaJIEHUs K pa3Mepy Tela.

b) OTtHoleHNE TMaMeTpa Tesa K CKOPOCTH MaIeHuUs.

C) OTtHoleHne 1uaMeTpa Tena K IJI0AAN €ro MOBEPXHOCTH.

d) OTHollIEHHE TUAaMETPOB 3€pPEH JIETKOr0 M TSHKEJIOro MHUHEpasoB, MaJalouIuX C

OJIMHAKOBOM KOHEYHOU CKOPOCTBIO.
11. Yro Takoe rumpaBiandeckas kiaccuduramms?

a) [Tporecc pazaeneHus: cMecH 3epeH HO UX Gopme.

b) [Tpouecc paznenenusi cMecu 3epeH Ha KIIACChl KPYITHOCTH B BOJIE.

C) [Tpornecc pazneneHus: cMecH 3epeH HO MX (PU3UKO-XMMHYECKIM CBOMCTBAM.
d) [Ipouecc BhIAENIEHUS MEIKUX 3EPEH.

12. Kak u3MEHHUTCS KPYITHOCTh CIIMBA MEXAaHUUYECKOTO KJIACCU(PUKATOPA MPU pa30aBICHUH
nouTanug?

a) KpymnHOCTh ciiviBa HE H3MCHHUTCSI.

b) KpymHOCTh CIMBa yBEIUYIHUTCS.

C) KpymHOCTh cliBa yMEHBIITUTCS.

d) KpyImHOCTB ciBa OCTaHETCs TIOCTOSIHHOI.

13. Yto Takoe MK oTcagKu?

a) Bpemst pa3rpy3ku TspKeson Gppakium.

b) Bpewmst epemMelriieHns MaTepraia yepe3 0TCaJ0UHY0 MaIIHHY.

c) [lepriox BpeMeHH OT 1Mo/1auu MaTepHaia A0 ero pas/eieHusl.

d) [epron BpeMeHH 3a KOTOPBIi BOJIa COBEPIIACT BOCXOASIIMN U HUCXOISIIHNA XO/I.

14. D dexTHBHOCTH Mporiecca 000TaeHNs B TSKEIBIX CYCIIEH3USX.

a) Hwxe s pextuBHOCTH 0OOTAIIICHUS OTCAIKOM.

b) Cawmpblit 5 PeKTUBHBIN MPOIECC IPaBUTAMOHHOTO METO/Ia.

C) Huxe 3¢ppexTuBHOCTH MHEBMAaTHYECKOTO 000TaIlEHUSI.

d) Hike s dexTruBHOCTH 000TalIeHUs B CTPYHHBIX CemapaTopax.

15. OGnacTb NpUMEHEHHUS IUTIO30B.

a) Jnst u3BNCUSHHS PEAKHUX U OJaropoJHBIX METAIIOB.

b) Jlnst u3BIICUCHHS HECYIb(QUTHBIX MHUHEPAJIOB.

c) Jns ynaneHust TIIHBIL.

d) Jlnst oboraieH s py.1 IIBETHBIX METAIJIOB.

Bapuanr 2.

1. HegocTaTku rpaBUTallMOHHOTO METOA.

a) JIOpOro¥i u CII0KHBIHA.

b) Hanmuuune HUKHETO Mpeiena KpYIHOCTH pa3/ieNisieMbIX YacTHII.

C) Bbicokasi 3HEProeMKOCTb.

d) Hwuskas npon3BOIUTENEHOCTD alllIapaToB.

2. Yro sBIsETCS OCHOBOM [UISl pa3/eleHus TPAaBUTALIMOHHOIO METOJa Ha pa3judHbIe
npoiecch?

a) Crioco0 MCHOIb30BaHUS Pa3IMIKsI CBOHCTB MHHEPAJIOB.

b) CBoiicTBa cpei, B KOTOPBIX POUCXOIUT Pa3IelICHNe MUHEPAJIOB.

C) Cnioco6 nojaun MaTepuaia B 000raTUTEIBHBIN armapar.

d) OU3UKO-XMMUYECKHE CBOWCTBA MUHEPAJIOB.

3. CTeneHb IKOJIOTHIECKON 0€301MacHOCTH IPaBUTAIIMOHHOTO METO/Ia B CPABHEHHH C
(JI0TaLlMOHHBIM METOIOM.
a) ['paBUTAIIMOHHBIA METO SKOJIOTUUECKH O0Jiee onaceH, 4eM (IoTaluOHHBIH.



b) ['paBUTALIMOHHBIN METO HKOJIOTHYECKU OE30IaceH.

C) ['paBUTAIIMOHHBIN METO SKOJOTUUECKH MEHEE OTaceH, 4eM (hI0TallMOHHBIH.

d) DKOJ0ru4ecKasi OacHOCTh OJMHAKOBA.

4. Yto noka3bIBaeT KprBasi KOHIIEHTpaTa?

a) 3aBUCHMOCTh MEXAY CYMMapHBIM BBIXOJOM BCIUIBIBIIMX (pakmwii M UX
30JIbHOCTBIO.

b) 3aBUCHMOCTh MEXKIYy CYMMapHBIM BBIXOJOM TMOTOHYBIIUX (pPaKIuid U HX
30JIbHOCTBIO.

C) 3aBUCHMOCTh MEXKY CYMMapHBIM BBIXOJIOM MPOMITPOJYKTOBBIX (PPAKIMA U UX
30JIbHOCTBIO.

d) Brixon KoHIIEHTpAaTA.

5. I'maBHas mnpuyMHAa OMIMOOK TMpPH OINpPEAETICHUH IUIOTHOCTH IOPOIIKOOOPa3HbBIX
MaTepUaIoB MUKHOMETPUUYECKHUM CIIOCOOOM.

a) Maias HaBecka.

b) HenomnHoe BbITECHEHHE Ty3BIPHKOB BO3IYyXa.

c) Huzkas mioTHOCTs MaTepuana.

d) Bricokast TNIOTHOCTH MaTepHaa.

6. Korna Bo3HukaeT tuHaMu4eCKUi KOA()PUITUEHT BA3SKOCTH?

a) B ciydae nuHaMHYECKH TIOABMKHBIX CPE/I.

b) B ciny4ae HEMOABMKHBIX CPEI.

C) [Tpu HarpeBanuu cpen.

d) [pu co3manuu Hal CPeoi BakyyMma.

7. YcnoBue NOCTUKEHUS 36pPHOM KOHEUYHOM CKOPOCTH NAJCHUS.

a) Korna Bec Tena B cpezie O0Jiblie CHIIbI CONPOTUBICHUS CPEJIbI.

b) Koraa Bec Tena B cpejie paBeH CUJIe COMTPOTUBIICHUS CPEJIbI.

c) Korna cuna conpoTtuBiieHus: Cpebl paBHA HYIIO.

d) Korna BeIcOTa maieHus Tl 3HAYUTEIIbHA.

8. Uro Takoe nmapametp PeliHonbpaca?

a) Yucno, xapakTepu3ywollee TEeMI MPUOOPETCHHs] TEJIOM KOHEYHOM CKOpPOCTH
MaJCHUS.

b) Umcro, XxapakTepu3yrollee peKuM MaJIeHus Tel ¥ peoliaaHie BI3KOCTHOTO HITH
JTUHAMHYECKOTO COTIPOTHUBIICHUSI.

C) Umcio, yKkaspIBaroliee Ha OTCYTCTBUE BSI3KOCTHOTO COTIPOTHBIICHHUS.

d) Yucno, xapakTepu3ymoliee JHHAMUYECKOE COTPOTUBIICHHE.

9. Jl;1s1 4ero UCmoab3yeTcs BTopoi mapametp JIsimeHko?

a) Jns  ompeneneHuss pa3sMepoB PABHOMAAAOIIUX 3€peH M Kodd¢uimeHra
PaBHOIIA1a€MOCTH.

b) Jnist onpeniesieHust KOHEYHOM CKOPOCTH TMaIeHHs Tell.

C) Jns onpenenenns kodhumeHTa CONPOTUBICHUS CPEIbI.

d) s onpenenenus napamerpa Pelinonbaca.

10. Kakue Tena Ha3pIBatOTCA paBHONAJAIOIIUMHA?

a) Hmeromue pa3anyHble CKOPOCTH MaJCHUS.

b) Hmerotue BEICOKHE CKOPOCTH TIaICHHS.

c) Hmeromue oAMHAKOBbIE KOHEYHBIE CKOPOCTH MAACHUS.

d) Hmerornye HU3KUE CKOPOCTH T eHUS.

11. MCpBI I OpCAOTBPAIICHUA KOAryJsaliuu IpH TMPOHU3BOACTBC CCAWMMCHTAIIMOHHOTO
aHaJInu3a.

a) HWcnonp30Bath aucneprarop.

b) [TpuMeHSITh KOAryJIsTHTHI.

C) [Tpou3BOIUTH HEMTPEPHIBHOE TIEPEMEIIIUBAHHE.
d) [TpoM3BOIUTH IMOJIOTPEB B3BECH.

12. HegocTaTtku CIMpaIbHBIX KJIACCH(PUKATOPOB.
a) Marbiii MEKpEMOHTHBIN EPHUOI.



b) Huzkast mpon3BOAUTENBHOCTS.

C) DHEProeMKOCTb.

d) 3aHUMAIOT 3HAYUTENIbHYIO POU3BOIUTEILHOCTD TUIOIIAb.
13. Yto naet yBeJMYEeHHUE pacxo/ia MOJPEIIETHOM BOJIbI B TPOIECCE OTCATKHU?
a) [ToBbImaeTcs Ka4ecTBO JIETKOH (PpakLny.

b) [ToBsIaeTcst KauecTBO TSHKEION (paKIuu.

C) VYckopsieTcs mpoIecc OTCaIKH.

d) He Bnusier Ha Ka4ecTBO MPOJYKTOB pa3AeiCHUsI.

14. Yem onpenensieTcs CTENEHb NPOMBIBUCTOCTH PyA?

a) CBolicTBaMU IJIMHBI.

b) KonuuecTBOM IIIMHEL.

C) Hannuuem TOHKO3epHUCTHIX MUHEPAJIOB.

d) KpymnHocThIO pyabI.

15. I'maBnas 0COOEHHOCTD TCEXHOJIOI'MYCCKUX HOKa3aTeHeﬁ, IMOJIy49a€MbIX Ha
KOHICHTPALMOHHLBIX CTOJIAaX.

a) Bricokast CTeneHb KOHIICHTPALHH.

b) Bricokast mpou3BOIUTETHHOCTD.

c) BbICOKHIA BBIXOJI TSDKETION (PpaKIny.

d) Bricokuii BBIXO/] KOHIIEHTpATA.

Bapuanr 3.

1. [Ipeumy1iiecTBa rpaBUTALHOHHOTO METO/IA.

a) 3HauMTeNbHAS ~ KPYMHOCTh  O0OramiaeMoro  marepuaia M BbICOKas
HPOU3BO/IUTEIBHOCTD AIIapaToB.

b) B03M0OXKHOCTB pa3jieneHus yabTPaTOHKUX YacTHII.

c) B03MOXHOCTB pa3zeneHus JTI00bIX MUHEPAIOB.

d) BrIcokast CKOpOCTh pa3/ieIeHus YaCTHIL.

2. Uro mpenompenenseT BO3MOXXHOCTh HCHOJIb30BAHUS TPABUTAIMOHHOTO METOJA
oOoramenusa?

a) XapaxTepHucTHKa o0oranaeMoro Marepuana u KIIMMaTH4ecKue YCIOBUS perHoHa.

b) WNudpacTpykTypa peruoHa.

c) Hanmume nCTOYHMKOB SHEPrOCHAOKEHNSI.

d) Hwuzkue TpeOoBaHMS K KOHEYHBIM KOHIICHTPATaM.

3. KakoBa 1enb (hpakiiOHHOTO aHaau3a?

a) Paznenenue MaTepuaia o KpyrmHOCTH.

b) Pa3nenenue marepuana 1o mioTHOCTH.

C) Paznenenne MaTepuana no popMe 4acTHil.

d) Paznenenune marepuana mo 1Bery.

4. Yro noka3pIBaeT KpuBas opoJpl?

a) 3aBUCHMOCTh MEXJy CYMMapHBIM BBIXOJOM BCIUIBIBIIMX (pakuuid H UX
30JIbHOCTBIO.

b) 3aBUCHMOCTh MEXKAY CYMMapHBIM BBIXOJOM TOTOHYBIIMX (Qpakuuid u HX
30JIbHOCTBIO.

c) 3aBUCHMOCTh MEXJY CYMMapHBIM BBIXOJIOM IPOMIPOJIYKTOBBIX (PpaKIuidi ¥ UX
30JIbHOCTBIO.

d) Brixon KoHLIEHTpaTa.

5. Uto Takoe BSI3KOCTh cpen?

a) CBOICTBO Cpell OKa3blBaTh CONPOTHBICHUE OTHOCHUTEIBHOMY JBHKECHHIO
3JIEMEHTAPHBIX CIIOEB.

b) CBOICTBO Cpejl HE pacTeKaThCsl.

C) CBOMCTBO cpell 0Ka3bIBaTh COMPOTUBJIEHUE UX UCIIAPEHUIO.

d) CBoIiCTBO cpen 00TeKaTh MOBEPXHOCTh YaCTHII.

6. PazmepHocTh TuHaMuuecKoro K03 GUIIMEHTA BI3KOCTH.



a) H* c/m?

b) H* m/c

C) ITa/c

d) M2/c

7. BpeMst TOCTUKEHUS TEJIOM KOHEYHON CKOPOCTH IaJICHUS.

a) HeckoapKko MUHYT.

b) Heckonbko yacos.

C) Heckonbko cekyH.

d) J1o711 CEeKyH/IBI.

8. Uto nokasbiBaeT guarpamma Peitnes?

a) 3aBUCUMOCTbH CKOPOCTH IaJIEHUs OT pa3Mepa Tela.

b) 3aBUCHUMOCTbH CKOPOCTH MaJieHHs OT GOpPMBI Tea.

C) 3aBucuMOCTh K03 (hUIMeHTa cConpoTUBIEHH OT yncia PefiHombaca.

d) 3aBUCHUMOCTb KO3 PUIIMEHTA COMPOTUBIICHUS OT CBOMCTB CPE/IbI.

9. 1yt uero UCMoab3yeTcs MepBblil napamerp JIsAmeHko?

a) Jns  ompeneneHuss pa3MEpOB  PaBHOMANAOIIUX 3€peH MU Kod(puiueHTa
paBHONA1a€MOCTH.

b) Jlns onpenenienrs KOHEYHON CKOPOCTH MAJACHUS TEl.

C) st onipenenenust Ko3(h(HUIMEHTa CONPOTHBICHHUS CPEIBL.

d) s onpeaenenus napamerpa PeliHonbaca.

10. Kakmne AOIOJIHHUTCIBHBIC COIIPOTUBJICHUA BOSHUKAIOT ITPU CTCCHCHHOM ITaAICHUHA TECJI 11O
CPaBHCHUIO CO CBO6OI[HBIM?

a) ConpoTHUBJICHHE 3a CUET CHIIBI TSHKECTH.

b) ComnpoTHBIICHUE 3a CUET UHEPIMH YACTHII.

c) CompoTUBIICHUE 3a CYET BI3KOCTH YACTHII.

d) ComnpoTHBIICHHUE 3a CUET CTOJIKHOBCHHUS YaCTHII.

11. Ycnosue, HeoOxoaumoe i obecriedeHns] CBOOOIHBIX YCIOBHM MaJeHUs YacTHI] IPU
IIPOM3BOJICTBE CEAMMEHTAIIMOHHOTO aHaIN3a.

a) [TepemennBanue.

b) ObecneueHne BEICOKOTO 3HAUYCHHS Pa3KUKEHHOCTHU IYIIbIIbI.

C) [TpumeHeHne KoaryssHTA.

d) [TogorpeB mysmbITbl

12. TIpeumy1iecTBa TUAPOLUKIOHOB.

a) 3aHUMAlOT Malyl [POU3BOJCTBEHHYIO IUIOIIAJAb H HMEIOT  BBICOKYIO
IPOU3BOIUTEIILHOCTb.

b) Hwuskast 59HEproeMKOCTb.

C) 3HAYUTENBHBIN CPOK CITYKOBI.

d) Bo3MokHOCTB KiTaccupUKai KPYyITHO3EpHUCTOTO MaTepHraa.

13. Kak u3MeHsieTcs yacToTa IMyJIbCallMid NMPU YMEHBIIEHUU KPYMHOCTH 00O0ramaemMoro
MaTepuana?

a) YMeHbIaeTes.

b) YBenuuuBaercs.

C) He nsmensiercs.

d) OcTtaeTtcs MOCTOSIHHOM.

14. TlpeumyiecTBa THEBMAaTHYECKOIO OOOTAIIICHHUS.

a) MeHblue KanuTaabHbIE 3aTPaThl, MPOIE CXEMbI, OTCYTCTBHE BOJIHO-IINIAMOBOTO
XO0341CTBa.

b) Bricokast 3 peKTUBHOCTH pa3ieeHusl.

C) Bo3moskHOCTE 0OOTamenus HeKaacCu(GUIIMPOBAaHHOTO MaTepHuaa.

d) Cnaboe mpuieoOpa3oBaHue.

15. IlpenmyiiecTBa BUHTOBBIX CEMApaTOPOB.

a) [TpocToTa KOHCTPYKLIMHU M HAZEKHOCTH B paboTe.

b) B03M0OKHOCTB 00OTaIeHns KPYITHOKYCKOBOT'O MaTepHara.



C) Bricokas creneHb KOHUEHTPALKH.

d) Huskoe snepromorpebiieHue.

Bapuanr 4.

1. O6sacTh NpUMEHEHUS TPAaBUTALUOHHOTO METO/A.

a) Jist paznienieHust 3epeH, UMEIOIINX Pa3IndHyIo GopMmy.

b) Jlnst pa3zienenust 3epeH, UMEHOIIUX Pa3IndHYI0 KPYITHOCTb.

C) Jnist paznienieHust 3epeH, UMEIOIINX Pa3IMuHYI0 CMaYuBACMOCTh TOBEPXHOCTH.

d) Jliist pa3ziesieHust 3epeH, UMEIOIINX Pa3InYHYIO TNIOTHOCTb.

2. Paznuuue B KaKMX CBOMCTBaX MHHEPAJIOB UCIIOJIB3YETCS NP TPABUTAIIMOHHOM MeTo 1e?

a) DU3HKO-XUMHUCCKUE CBOMCTBA.

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

C) JlMcnepcHOCTh ¥ KPYITHOCTD YaCTHII.

d) KoadduimeHT cKoIbKEHHS YaCTHIL 110 TOBEPXHOCTH.

3. JIy1st 4ero UCTOIb3YIOTCS Pe3yabTaThl PPAKIIMOHHOTO aHaIn3a?

a) Juist onipenenenus 3G GEeKTHBHOCTH U3BJICUCHHS YaCTHII.

b) Jns  ompeneneHusl CTENEHW OOOTaTUMOCTH W COCTABICHHS TEOPETUYECKHUX
0aslaHCOB MPOJIYKTOB 00OTAIlIEHUS.

C) Jist oripenienieHus BBIXOA TSHKEION (ppaKiny.

d) Jliist onipeiesieHus BhIXO/1a JISTKOW (hYpaKIIHH.

4. Yro noka3pIBaeT KpuBas IJIOTHOCTU?

a) 3aBUCUMOCTh MEXJy CYMMapHBIM BBIXOJIOM TMOTOHYBIIUX (pakinuii U ux
30JIbHOCTBIO.

b) 3aBUCUMOCTh MEXJY CYMMAapHBIM BBIXOJIOM BCIUTBIBIIMX (pakiuidi u HX
30JIbHOCTBIO.

c) 3aBUCHMOCTh MEXJY CYMMapHBIM BBIXOJIOM MPOMIPOJIYKTOBBIX (pakiuid M UX
30JIBHOCTEIO.

d) [TnotHOCTH (hpakumii.

5. YTo Takoe Cuiibl BHYTPEHHETO TPEHUSI?

a) Cuuibl, BOSHUKAIOIINE BHYTPU CPEJIBL.

b) CuJipl, BOSHUKAIOIIHME TIPU CKOJIBKEHUH CIIOEB )KHUIKOCTH.

c) Cuutbl, BOHUKAIOIIUE MTPU 00TEKaHUU YaCTHI.

d) Cutbl, BO3HUKAOIINE TIPH TTOIEME YaCTHII.

6. UeM xapakTepu3yIOTCs CTPYKTYPHPOBAaHHBIE CYCIICH3UN?

a) CoXpaHSIOT CIEIICHHE U PU OTCYTCTBUU Pa3HOCTH CKOPOCTEH.

b) OO0nanaroT MOBBINICHHON TEKYYECThIO.

C) HecmocoGHOCTBIO pacTekaThesl.

d) HecmocoOHbI 00TEKaTh YaCTHIIBI.

7. YcnoBue BOZHUKHOBEHUS JJAMUHAPHOTO PEKUMA NAJCHUS TEIN.

a) [TaneHne KpymHBIX TEIL.

b) [MTageHne MENKKUX Tel.

c) IIpu BBICOKOM CKOPOCTH NaACHUS.

d) [Tpu maieHNw ¢ MOCTOSTHHON CKOPOCTBIO.

8. Ilepssbrit mapamerp JlsmeHko.

a) v - Re

b) v/ Re

C)\V . Rez

d) v/ Re

9. 3epHa kakoi (HOpPMBI UMEIOT HAMOOJBIITYIO CKOPOCTD Ta/ICHUS?

a) [Tnockue.

b) VYrioBarsie.

C) [ITapooOpa3Hbie.

d) [TpssMOyTOJIBHEIE.



10 Hoquy CKOpOCTB maaCHUus 4YaCTHUIl B CCTCCTBCHHBIX YCJIOBI/IHX MCHBIIIC, 4YE€EM B
¢BOOOIHBIX?

a) 3a cyer BA3KOCTHU CPEIIbL.

b) 3a cueT BOSHUKHOBEHHUSI JIOTTOJTHUTEIBHBIX COTPOTHBIICHUM.

C) 3a c4eT yMEHBIIICHUS CUITBI TSDKECTH.

d) 3a cder yMeHbIIEHHS KOAPPUIIMEHTA CONPOTUBIICHUSI.

11. HegoctaTtku ruIpOLIMKIOHOB.

a) Bricokoe sHepronorpedieHne u ObICTPBINA U3HOC.

b) Mauiasi IpOM3BOUTEIBHOCTD.

C) 3aHUMAIOT 3HAYUTEIHHYIO IPOU3BOIUTECIBHOCTD IIJIOIIATb.

d) HeBo3MOXHOCTB KiIaccuPHUKAIMN TOHKO3EPHUCTOTO MaTepHaia.

12. Yemy paBHa MakCHUMasbHasl INIOTHOCTh CYyCIIEH3UU?

a) [TomoBMHA TIIOTHOCTH YTSKECITUTEIS.

b) [110THOCTH YTSHKETUTEIIS.

C) [TomoBMHE CYMMBI IIJIOTHOCTEH YTSKEITUTEIIS U BOJIBL.

d) [TonoBHHE pa3HOCTH TUIOTHOCTH YTSDKEITUTENS U BOJIBL.

13. HemoctaTtku THEBMATUYECKOTO 0OOTAIICHUSI.

a) Huskas 3¢ pekTruBHOCTD, 00IbIOE TTHLICOOPA30BAHNE U OTPAaHIUUCHHAS KPYITHOCTb
oborarraemMoro Marepuara.

b) Bbicokue KanuTanbHbIC 3aTPATHI.

C) OTcyTCcTBHE BOJHO-IIIJIAMOBOTO X035 CTBA.

d) [TpoayKThl 0OOTAIIIEHUS CyXHE.

14. I'naBHast 0COOEHHOCTH PA0OTHI IIEHTPOOEKHBIX KOHIIEHTPATOB.

a) Heo6X0uMOoCTh BBICOKOTO Pa3KUKECHUS TYJIbIIBL.

b) Bricokasi 3JHEProeMKOCTb.

c) Bricokoe yckopeHue npu BpaleHuH poTopa.

d) Heo0x01MMOoCTh 1o1auu MYJBITBI C MAJTBIM Pa3KHUKCHUECM.

KypcoBoil mpoeKkT BbIIOJHSAETCS OOy4YaroLIUMCS CaMOCTOSITENIBHO IO/ PYKOBOJCTBOM
IpenoaaBarels.

[lenb BBIMONHEHHUS] KypCOBOTO MpPOEKTa IO JUCHUIUIMHE «['paBUTAllMOHHBIA METOH
oOoraieHus» COCTOMT B TOM, YTOOBI 3aKpemuTb M YIIyOUTh NPAKTUUYECKHE HABBIKH I10
00OTralIeHNIO MOJIE3HBIX MCKOMAeMbIX T'PAaBUTAIIMOHHBIM METOJIOM, MOJTYYEHHbIE Ha JIEKLUUAX U
IpU BBIMOJHEHUHM Ja0OpaTOpHBIX PabOT. B 4YacTHOCTH, CTYAEHT MOJKEH YMETh HpPaBUIBHO
000CHOBAaTh TEXHOJIOTMYECKYIO CXEMYy TI'paBUTAllMOHHOIO Ipoliecca, BbIOpaTb U paccuuTaTh
OCHOBHOE U BCTIOMOTaTeIbHOE 000pY/JOBAHUE U PAllMOHAIBHO PA3MECTUTh €T0 BO (PIIOTAIIMOHHOM
nexe.

B nponecce BBIMONHEHMSI 3TOrO MPOEKTa CTYACHT JOJDKEH MHCIIOJIb30BAaTh 3HAHUSA,
MOJIyYE€HHBIE paHee MPHU U3yUYEHUU CMEXKHBIX AUCLUHUIUINH, a TAK)XKE ONBIT pabOThl M HAOIIOIEHUS
OpU  TNPOXOXKJIEHUU  IPOU3BOJACTBEHHOW  INPAKTUKM MO  MOJYYEHHMIO  IEPBUYHBIX
npoecCHOHANBHBIX YMEHUI W HaBBIKOB, a TAKXKe JINTEPATypy MO BOIPOCAM MPOEKTHUPOBAHUS
o0oraTuTenbHbIX (HabpHK.

3ajaHueM Ha  KypCcOBOWM  MpPOEKT  MpeaycMaTpuBaeTcs  pa3paboTarb  MPOEKT
IPaBUTAIMOHHOTO OTAETCHUS Ul NepepabOTKH KeNe3HOT0, XPOMUTOBOI0, 30JI0TOCOIEPIKAIIETO
celpbsi. B cooTBeTCTBUM € 3a7aHHeM HEOOXOAMMO 0OOCHOBATH TEXHOJIOTHUIO T'PAaBUTAIMOHHOTO
npoliecca, paccunuTaTh KaueCTBEHHO-KOJIMUYECTBEHHYIO M BOJHO-IINIAMOBYIO CXEMBI, BBIOpaTh U
paccuuTaTh OCHOBHOE U BCIIOMOTaTeIbHOE 000PYA0BaHMUE.

[TpumepHoOe 3a1aHNE HA KypCOBOM IPOEKT:

Pa3paboraTh MNpOEKT TIpaBUTALMOHHOIO Iiexa s oboramieHuss pyabl. BeiOpate u
o0ocHOBaTh cxeMy oOorameHusi pyasl. Craenarh pacdyeT KaueCTBEHHO-KOJIMYECTBEHHOM H
BOJIHO-IIJITAMOBOM CX€M, a TaK)K€ OCHOBHOT'O M BCIIOMOI'aTeIbHOI0 000pyoBaHus ((paoToManivs,
NIUTATENIel pEeareHTOB M KOHTAKTHBIX 4aHOB). CaenaTh NPOEKT KOMIIOHOBOYHOI'O PELICHHS
IPaBUTAlMOHHOTO 00OpYJOBaHUs, IUIAaH M pa3pe3 IPaBUTALMOHHOIO Iiexa. McxoqHble AaHHBIE:



MaccoBasl J10J1s1 IEHHOTO0 KOMIIOHEHTa B pyne, %, B KoHIeTpare, %, B XBOCTaX, %; KPYIMHOCTh
WU3MEIBYECHHOM pyAbl W TPOU3BOJMUTEIBHOCTh HA NPOEKTHPYEMOM MNPEANPUITHH 33aeT
IIpernoaaBaTelb.

KypcoBoil mpoekT BBINONHAETCA CTYAEHTaMH TMOJl PYKOBOJCTBOM IpPENOAABATEINS,
Ha3HAuYeHHOTro Kadenapoil, mepen KOTOPBIM KaXIblii CTYJEHT OTYHUTHIBACTCS O BBIIOJIHEHUU
MPOEKTa B COOTBETCTBUU C YTBEPKICHHBIM I'pa)KOM U pacliucaHueM KOHCYJIbTaIUH.

KypcoBoii IpoeKT T0IKEH COCTOSITh U3 PaCUueTHO-TIOSCHUTEIBHOM 3anmicku 00beM 35 — 40
CTpaHUILl PYKOITUCHOTO TE€KCTa U TpaduiecKoil yacTu, Ha KOTOPOW BbIUEPUMBAETCS IUIAH U pa3pes
(IIOTalMOHHOTO OTAEJTCHHUS, YEPTEXK BBINOJMHSACTCS Ha jaucte ¢dopmara A-1. BeImoaHeHHBIH
MPOEKT 3aIMIIAETCA CTYJEHTOM Iepesl KOMUCCUEH IpenoaaBaTesne u3 2-3 4elloBeK, B COCTaB
KOTOpPOM BXOJIUT PYKOBOJAUTENb IpoeKkTa. JlaTa 3amuThl Ha3Ha4yaeTCs WHAMBUAYAJIBHO JUIS
KQ)XJIOTO CTYJIEHTa IIPU BbIAa4e 3aJIaHHUS.

[Tpu BBIOJIHEHUH KYPCOBOIO IIPOEKTA MIEPE]] CTYJAEHTOM CTOAT credyioujue 3a0adu.

1. Otpa3uth pa3BUTHE AAHHOW OTPACIM NPOMBIIUIEHHOCTH Ha COBPEMEHHOM JTale,
3HAYCHHE U MEePCIIEKTUBBI PA3BUTHS 00OTAIICHHS.

2. B KkpaTkoil XxapakTepuCTHKE 000TalleHUs] PYAbl MPUBECTU IPAHYIOMETPUUYECKUI COCTAB
pyZbl, MOCTyNaIIEed B OTIEICHUE H3MEIbUCHUS, U XapaKTEPUCTUKY BEUIECTBEHHOIO M
XUMHYECKOT0 cocTaBa pyabl. Heo0xo1nMo Takke npeAcTaBUTh TaOIUIIbI (MU KPUBbBIE) CHTOBOTO
COCTaBa, a TAKXKE JIaHHbIE MMHEPAJIOIMUECKOr0 COCTaBa M XMMHUYECKOIO aHaliu3a; OCHOBHBIE
dbuznyecKkue CBOMCTBA PyIbl U MUHEPAJIOB.

3. BrpiOpatb u 000CHOBaTh CXEMBbI H3MENbYCHUS, KIACCU(PUKAMH H OOOTAILICHHUS.
Pa3paborats (BbIOpaTh) MpaKTUYECKUE CXEMbI, TPUMEHSIEMbIE JJI 00OTallleHHs 3aJaHHOTO TUIIA
pyIbl Ha aHaJIOrMYHbIX OOBEKTax. JlaTh KpaTkoe OnucaHWE€ U NPUBECTH PUCYHOK IMPUHSATON
CXEeMbI; yKa3aTh TEXHOJOTHMYECKHe IoKazartenu oboramieHus. Heob6xoaumo 000CHOBATH
1es1eco00pa3sHOCTh MPUMEHEHHsS BBIOPAHHOW CXEMBl OOOTAICHUs IyTEeM €€ CpaBHEHHs C
HECKOJIBKUMHM JIPYTUMH TEXHOJIOTMYECKMMM CXE€MaMH C YKa3aHHEM HX HEJOCTaTKOB U
NPEUMYIIECTB. YUUTHIBasi CJIOKHOCTh CpPaBHEHHMS BCEX BapHAHTOB, MOXHO OTPAHUYUTHCS
CPaBHEHHMEM [BYX-TPEX BapHaHTOB cxeM. OILIEHUTb BEJIWYMHY BKPAIJICHHOCTH IIOJE3HBIX
MUHEPAJIOB M XapakTep MX IpopacTaHus U MX BIUSHUE Ha BBIOOp CXeMbl OOOraieHus, B
YaCTHOCTH, Ha BbIOOp uMcha cTaguil oborameHus. PaccMoTpeTh crocoOHOCTh MMHEPAJOB K
Mepen3MeNIbUeHUI0 U OIIJIAMOBAaHUIO, YTOOBI OOOCHOBATh YMCIO CTAaui OOOTAIICHUS] U THUII
BbIOMpaeMoro o0opy10BaHus. BeIOpaTh Kaue€CTBEHHYIO CXeMY 00OTalleHuUs.

4. IIpousBecTH pacyeT KaueCTBEHHO-KOJIMUYECTBEHHOM CXEMBI.

5. BBINOJIHUTE pacyeT BOAHO-IIIAMOBOM CXEMBI.

6.Bb10paTh 1 paccuuTaTh OCHOBHOE 000PYI0BaHHE.

7. KpaTko omucarb MeTOJbl ONMpPOOOBAaHUS M KOHTPOJS TEXHOJOTHYECKOro mpoliecca ¢
HCIIOJIb30BaHUEM CpeACcTB aBTomaruzanuu. Cremyer TakKe KpaTKO OIKCaTh  anmaparhbl
(YCTaHOBKM), TPUHATHIE I BCIIOMOTaTElIbHOTO KOHTPOJISE M PEryIMPOBAaHUS OCHOBHBIX
apaMeTpoB TEXHOJOTHYECKOI0 Mpolecca 00oramieHus.

8. M3710XUTh OCHOBHBIE MEPONPUATHS MO TEXHUKE OE30MaCHOCTH, HAIMPABJICHHBIE Ha
CHI)KEHHME YPOBHSI TpaBMaTHU3Ma, YJIYULIEHHs CAaHUTApPHO-TUTHEHUYECKHUX YCIOBUH Tpyna
pabOTHUKOB U Ap. (orpaxaeHus, odoecreyeHre 6e30MacHOCTH yCKa arperaToB U MallllH, 3aluTa
OT MOPAXKEHUS IEKTPUUYECKUM TOKOM, YCTPOMCTBO BEHTHIISLIMU, OCBEILIEHHS, 3allIUTa OT ITyMa U
BUOpAIH, MEPOTIPUATHS IO OOPHOE € 3aNBIJICHHOCTHIO U T.11.).

Cooeporcanue u ogopmnenue NOACHUMENbHOU 3ANUCKU K 3d0AHUI0 HA KYPCOBOE
NpoOeKmuposaHue no epasumayu
Bo BBeneHnu orpakaercsi pa3BUTHE JAHHOW OTpAciy MPOMBIIIJIEHHOCTH HA COBPEMEHHOM
JTame, 3HAU€HHWE M TIepCHEeKTHUBBI pa3BUTUs oboramieHus. B kpaTkoil XapakTepuCTHKe
oOoraieHus pyasl IPUBOAATCS TPAHYJIOMETPHUECKUI COCTaB PyAbI, MOCTYIMAIONICH B OTEIECHUE
W3MENIBYCHHUS], U XapaKTEPUCTHKA BEIIECTBEHHOIO M XMMHYECKOrO0 cocTaBa pyael. B pasnmene
JIOJKHBI OBITH TaOMHUIIB! (MM KPUBBIE) CUTOBOI'O COCTaBa, a TAKXKE JaHHBIE MUHEPATOTUYECKOTO
COCTaBa M XUMUYECKOI0 aHalIn3a; OCHOBHBIE (hM3MUECKHE CBOWCTBA pyAbl U MUHEpaIoB. Beibop u



000OCHOBaHME CXEMbl U3MeNbYeHMs, Kiaccuukauum u oboramenus. B stom paznene
HE0OXOMMO pa3paboTaTh (BHIOPATH) MPAKTUUECKHUE CXEMBI, IPUMEHSIEMBIE JJIsI 000TalleHUs Py
HA aHAJOTUYHBIX 0OBekTaxX. JlaTh KpaTKOe OMHMCAHWE M MPUBECTH PUCYHOK MPUHSATOU CXEMBI;
yKa3aTh  TEXHOJOTMYECKHWE  ToKazareiaum  obOoramenus.  HeoOxomumo  000CHOBATh
1[eJIeCO00Pa3HOCTh MPUMEHEHUST BRIOPAHHON cXxeMbl oOoramieHus. J{s 3Toro BeIOpaHHas cxema
CPaBHUBACTCA C HECKOJIbKUMH JAPYIHMH TEXHOJIOTMYECKUMH CXEMaMH, YKa3bIBAIOTCS WX
HEJOCTaTKU U TIPEUMYIIECTBA. Y UYUTHIBAS CIIOKHOCTh CPAaBHEHUS BCEX BAPUAHTOB IMPU KYPCOBOM
NPOCKTHUPOBAHNH, MOJKHO OTPAHUYHTHCSI CPABHEHHEM JIBYX-TPEX BAPHAHTOB CXCM.

BenuunHaa BKparuIeHHOCTH TOJIE3HBIX MUHEPAJIOB U XapaKTep UX MPOpPACTAHUS BIHSIOT HA
BBIOOp CXEeMbI 0OOTaIlIeHUs, B YaCTHOCTH, Ha BBIOOp 4Kciia ctanuii oboramenus. CriocoOHOCTh
MUHEPAJIOB K TIEPEU3MEILUYCHHIO U OIINIAMOBAHHIO TAK)KE BIIMSET HA YMCIIO CTAINI 000TaleHUs U
Ha TUO BbIOMpaeMoro oOopyaoBaHus. CrenyeT yYHTHIBaTh, YTO MEPEU3MEIbUCHHE U
OIIJTAMOBAHUE BPETHO BO BCEX CIy4asX U IMOATOMY HEOOXOIUMO MPUMEHEHHE OOJIBIIOro YHciia
cramuii oOoramienus. [locie aHamu3a BCeX MaTepHalioB BBIOMPAETCS KA4YeCTBEHHAs CXeMa
oboramieHus. Nwmest KaueCTBECHHYIO XapaKTePUCTHKY CBIPBS, PacCUUTHIBAIOT
Ka4eCTBEHHO-KOJIMYECTBEHHYIO cxeMy oOorameHus. [Ipu ohopmiieHnn KypcoBOro mpoeKTa HeT
HEOOXOMMOCTH TPUBOJUTH PACUYET BCEX Y3JIOB CXEMBI; IOCTATOYHO MPHUBECTH PacdeT OJHOTO

y3Ia.
dopma 3aITUCH Ka4eCTBEHHO-KOJIMYECTBEHHON CXEMBI 000TaIeHUS
Ne omepanuii | HaumenoBanue Q, /4 Y, % B, % g, %
U IPOJAYKTOB | OIEpanu |
MIPOJIYKTOB
1 2 3 4 5 6

Hcxons M3 NaHHBIX KaueCTBEHHO-KOJIMYECTBEHHOI'O pacueTa TEXHOJIOIMYECKOH CXEMBI
oborartieHus, COCTaBIsAECTCS UTOTOBBIN OalaHC MPOAYKTOB OOOTAIEHHUS.

Pacuer BoAHO-mUTaMOBOW cXeMbl. Llenb MpoeKkTHpoBaHMS M pacyeTa BOJHO-IIJIAMOBOM
CXeMBI - o0ecriedeHrne onTUManbHOro oTHomeHus JK:T B omepamusx CXeMbI; ONpeAeeHHe
KOJINYECTBA BOJIbI, 100aBisieMOil (MM BBIBOAMMOI) B TOW WM MHOHM oONepanuu; omnpesaeieHne
o0miero pacxojaa BOJbI U cocTaBiieHHE OanaHcoB 1o Boje ( obmiel u cBexelt ). [Ipu pacuere
clleflyeT Y4YMThIBaTh, YTO CYMMAapHO€ KOJHMYECTBO BOJIbl, MOCTYMAaIOUIe B Mpoliecc, Bcerjaa
JIOJDKHO OBITh paBHBIM CYMMAapHOMY KOJIMYECTBY BOIBI, YXOJSAIIEMY M3 Mpolecca ¢ KOHEUHBIMU
npoayktamu. OOmass morpeObHocTh BoAbl Juid 1exa (paOpuxu) Ha 10-15 % mnpesbimaer
noTpeOIIeHne BOBI ISl TEXHOJIOTUYECKHX IIeJIeH (Ha CMBIB MTOJIOB, IPOMBIBKY aIllapaToB U T.1I.).
[TonHOTO pacueTa BOAHO-IIUIAMOBOM CXEMBI B TOSICHUTEIBHOM 3aMlMCKe MPOBOANUTE HE TpeOyeTcs.
HeoOxomnMo mOKa3aTek MOCIEIOBATENBHOCTh pacueTa, yKa3aThb pacdyeTHble (OpMynsl H
OKOHYaTeNbHbIe Pe3y/IbTaThl pacyera. JlaHHbIe pacueTa CBOAATCS B OTAEIbHYIO TaOIHUILY.

dopma 3anucy BOJIHO-NIIIAMOBON CXEMBbI

Ne HaumenoBan
ormepanuii u | ue onepanuii u | Q, /4 R W, M /4 V, M /1
IPOJYKTOB IIPOJYKTOB
1 2 3 4 5 6

21.]'[5[ OINITUMHU3AIIMKU IIPOLECCOB HU3MCEIBYCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I, O6OFaHIeHI/I$[ n T.II.
HE00X0IMMO POBOJUTH KaXyI0 onepanuo oopadbotku npu nonydyeann 3auenus XK:T (R). Otu
3HAa4YCHUA 6epch;1 HUCXOJd M3 MPAKTUYCCKUX HIIM HUCCICAOBATCIIBCKUX JaHHBIX. Paszxxmxenue
IPOAYKTOB OCYIIECTBISIETCS J00ABIEHUEM BOJBI, YTO JIETKO OCYIIECTBHUMO. YMEHBIIEHUE
otHoutenus XK:T TpeOyet onepanuii 00e3BOKUBaHUS, KOTOPbIE 3HAYUTENBHO cloxkHee. [ToaTomy
ornepanuu 0O0€3BOKMBAHUS CIEAyeT BBOAWTH B CXEMy B KpallHUX CiydasX, KOIJa OHH
HEOOXOAMMBI  JUId  TOBBIIEHMS  TEXHOJIOTMYECKMX  Tmokaszarened. Hopmbel  pacxona
HOHOHHHTGHBHOﬁ BOABI, ABIAIOTCA TOXEC HCXOJHBIMHU II0Ka3aTCIsAMU, HCOGXOIII/IMBIMI/I npu
pacuere BOAOIIIAMOBOM cXeMbl. BlIaXKHOCTB OTZIENBHBIX MPOAYKTOB, UMEIOIIUX OTHOCUTEIBHO



MOCTOSIHHYIO WJIM KOJEONIOUIYIOCs B y3KMX Tpe/eiax 3Ha4YeHUH BEITHMUYMHY, TAKXKE COCTABISET
IpyMNIly UCXOAHBIX NIOKa3aTenen A pacuyeTa BOAOIIIAMOBOM CXEMBI.

ITociie Bcex pacueToB Ha KaUECTBEHHYIO CXEMY OOOTrallleHHs HAaHOCATCSA CTPEIKH K MECTY
[I0JJa4 BOJIbI C YKA3aHUEM €€ KOJIUYECTBa.

Ha ocHOBaHMM TEXHOJIOTMYECKOH CXeMbl 00OTalleHUs MPOU3BOIATCS BBIOOp M pacyer
o0opynosanus. [Ipu BeiOope 000py1oBaHKs pEIIaOTCs B OCHOBHOM JIBa Bormpoca: 1) BEIOOp THIA
MaIlliH JIs TPAaBUTAIIMOHHOTO oOoramieHus; 2) onpeaenceHue TpedyeMoro KOJIn4ecTBa MalluH
JUI TPAaBUTALIMOHHOT0 00OTralIleHusl.

BriOpatp u onucath BcioMoraTeabHOe 000pyAoBaHUEe

I[To pe3ynbraTaM BBIOJHEHHBIX PACUYETOB BBITOJHUTH MIPOEKT KOMIIOHOBOYHOI'O PELICHHUS
MaIllFH JUIsl TPaBUTAIIMOHHOTO 00OTalleHNs, TUIaH U Pa3pe3 TPaBUTALIMOHHOTO LeXa.

IIpuMepHBIii IIepeYeHb TEM KYpPCOBOIO IIPOEKTA.
Pa3paboTaTh NpOEKT rpaBUTALMOHHO-MAarHUTHOTO O0OTallleHHsI Py, YKa3aHHbIX HIDKE:

Ne [Ipon3BOaUTENBLHOCTD, MaccoBas nons,
HaunmeHnoBanue pyibl
BapHaHTa TBIC. T/TOJT %
1 MaruneTuroBas pyaa 4500 33
2 MarneturoBas pynaa 3000 35
3 MaruneTurtoBas pyaa 7000 34
4 MarneturoBas pynaa 6000 31
5 MarnetuToBas pyaa 2500 32
6 MarneturoBas pynaa 6500 36
7 MaruneTurtoBas pyaa 10000 30
8 MarneturoBas pynaa 9000 31
9 MaruneTurtoBas pyaa 8000 34
10 MarueruroBas pyna 7000 33
11 MarneTuToMapTHTOBAs pyaa 6000 36
12 MarueruromapTuTOBast pyaa 5000 37
13 MarneTuToMapTHTOBAs pyaa 4000 34
14 MarueruromapTuTOBast pyaa 4500 33
15 MarneTuToMapTHTOBAs pyaa 5500 35
16 MarseTuToBbI€ KBapIUTHI 11000 37
17 MarHeTuTOBBIC KBaPIUTHI 10000 36
18 MarseTuToBbIe KBapIUTHI 9000 34
19 MarseTuToBbI€ KBapIUTHI 8000 35
20 MarHeTuTOBBIC KBaPIUTHI 7000 38




[Tpunoxenue 2

7. OueHoYHbIE CPeCTBA JI NPOBEAeHNs POMEKYTOUYHON aTTecTAlluN
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

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 O0OTaIeHHUS;

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, BAUSIOIIKE HA 000TallleHHE MOJIE3HBIX HCKOMAeMbIX TPAaBUTALMOHHBIM METO/IOM.

0. l'unpaBnuueckas kiaccupUKalus: Ha3HAYeHHE ONepaluu Ha o0oraTuTelIbHBIX (QadpuKax.

['unpaBnuueckas KiacCU(pUKaIUs B BOCXOASIIEM, TOPU30HTATHHOM, KOMOMHUPOBAHHOM MOTOKAX.
10. OOGorarieHue MoJe3HbIX UCKOMAEMbIX THAPABINYECKON OTCAIKOW: MPHUHIMI pa3/iesieHus, o0JacTH
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. CBoliCTBA YTSKEIUTENEH U TSDKEINBIX cycneH3uil. [I[purorosienne n perenepanus CyCreH3Hil.
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. OO6orarneHue Ha IUTI03axX: 00ITUe CBEACHUs, 00JIaCTH IPUMEHEHUS, JOCTOMHCTBA U HEJJOCTATKH.
18. MexaHu3M pa3/ieleHHs YaCTHIl Ha KOHIICHTPAIMOHHBIX CTOJIAX.
19. OO6orarnieHre Ha BAHTOBBIX CemapaTropax: MPUHIUIT pa3AesieHus], 00J1acTH MPUMEHEHUS, IOCTOMHCTBA
1 HEJOCTATKH.
20. OO6oraiiieHue B CTpYHHBIX amaparax.
21. Oboramienue B IeHTPOOSKHBIX amaparax: oOIe CBeIeHus, 00JacTH IPUMEHEHNE
22. [THeBMaTH4ecKoe oboramieHue: 00IIHre CBEACHUS, 00JIaCTH IPUMEHEHUS, TOCTOMHCTBA U HEJIOCTaTKHU.
Oco0EHHOCTH ITHEBMAaTUYECKOI0 000rameHus.
23. TexHOIOTHYECKHE CXEMbI M MPAKTHKA TPaAaBUTAIIMOHHOTO O0OTaIEHUs PAa3JIMUYHbBIX BUIOB IMOJIE3HBIX
MCKOIIAEMBIX.
[1K-3.2 Kontponupyer Benenue Bapucosamv 3IcKu3 060pyoosanus, 00bACHUNMb NPUHWURN €20 PAOOmbl U PecyIUpo8KU, 000CHOBAMb

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

ONMUMAIbLHBIE RAPAMEMPDL €20 PAOOmbl, HA36AMb OCHOBHbIE OOCHIOUHCHIEA U HEOOCHAMKU:

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

CHHMPAIBHBIX KIaCCU(PUKATOPOB.

KoHncTpykius ¥ npuHmmn pa®oTsl ruaponukioHa. OCHOBHBIE NapaMeTphbl, BIHAIOIINE Ha paldoTy

TMJIPOLIUKIIOHOB.

3. KoHCcTpykumu u mpuHIHIT pabOThl KOHYCHOTO U MHOTOKaMEPHOTO THIPABIMYECKUX KIacCH(UKATOPOB.
Ob6nacTu npUMEeHeHHUs, TOCTOMHCTBA U HEJOCTATKH.

4. JlnadparmoBbie OTCAJOUHbIE MAIIMHbBI: IPUHIUI pabOThL, 001acTh NpuMeHeHus1. CxeMbl TuadparMoBbIX!
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.
Ob6nacTv npUMEeHEeHHUs, TOCTOMHCTBA U HEJOCTATKH.

/. KoHcTpykuuM W NpUHLHUI pabOThl KOHYCHBIX CEMapaTopoB /AJisi OOOTaIleHUs MOJIE3HBIX HCKONAeMbIX B
BOJIHBIX cycreH3usax. O6macTu npuMeHeHHs, TOCTOMHCTBA U HEJOCTATKH.

8. Konctpykuuu u npuHIMn paboThl 0apaOaHHBIX CEMapaTopoB Ui 00OTAIIEHUS B BOJHBIX CYCIICH3HSIX.
Ob6nacTu npUMEHEeHHUs, TOCTOMHCTBA M HEJIOCTaTKH

0. KoHcTpykuus u mpuHIMIT pabOTHl TPEXMPOTYKTOBOTO TSDKEIOCPEAHOTO THIAPOIMKIOHA. OOmacTh

N

MMPUMCHCHUS.




Kon

NHaukaTop AOCTHIKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETCHIINHI

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

11. KoHCTpyKIMM M OpUHUUI paOOThl MOABMKHBIX 1LUII030B. OOJacTH NpPUMEHEHUs, JOCTOMHCTBA U
HEJ0CTaTKH.

12. KoHCTpyKIIMM ¥ NPUHIMII paOOThl IIIFO30B C OpOUTANBbHBIM JIBUKEeHUEM jek («bapries Moznu» u
«baptne3 Kpoccoenty). ObmacTi mpuMeHEeHUs, TOCTOMHCTBA U HEJOCTATKU

13. KoHcTpyKius 1 npuHIMI paboThl BUHTOBOTO cenaparopa. Obnactu npuMeHeHus. GakTopsbl, BAUSIONIIE
Ha MpOoLECC BUHTOBOM cenapaiuu.

14. Ctpyiinble cenapaTopsl st 000TaIleHus MOJIE3HbIX HCKOIIAEMBbIX.

15. KoHcTpyKiun ¥ npuHUUI pabOThl CTPYHHOrO KOHILIEHTpPATOpa M KOHYCHOro cemaparopa. Oobmactu
IPUMEHEHHUs, JOCTOMHCTBA U HEJJOCTATKH.

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 HEJOCTaTKU.

18. Oboramenue B Oe3HAMOPHBIX IIEHTPOOEKHBIX KOHIIEHTpaTopax. KOHCTpYKIMH ammapaToB, OOJIACTH
IIPUMEHEHHUS, JOCTOMHCTBA U HEIOCTATKH.

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

20. KoHCTpyKIMss W TpUHIMI pabOThl MTHEBMATHYECKOW OTCAaqOoYyHON 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: Cocmasunmsb mexno102UHECKYI0 CXEMY SPACUMAYUOHHO20 0002aWeHUs,

[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 KiacCUpUKATOpa Ui CIEAYIOMIMX HCXOIHBIX
JAHHBIX: TUAMETpP CIUPaId 2 M, KOJIWYECTBO CIHpaJiei 2, yroj HaKkJIOHa JHUIIA Kiaccudukaropa 16°,
yacToTa BpaiieHus cnupaiu 20 MI/IH-l, MaccoBas J10J1s B cliuBe Kiacca kpynHoctu MuHyc 0,071 MM 65%,
IUIOTHOCTH Kiaccuduimpyemoro matepuaia 3500 Kr/m®, TpedyeMoe pazxikeHue ciuaa 2,0.

2. PaccuuTaTh miomaap 3epKaia myJibIibl B OAHOCHHPAIbHOM KJIacCU(PHUKATOPE C TUAMETPOM CITUPAITH 2
M.

3. PaccuurtaTh NPOM3BOAMUTENBHOCTh TUIPOLMKIOHA M KOJIMYECTBO THAPOLUKIOHOB C YIIIOM
KOHyCHOCTH 20°, 0GECIeUYMBAIOIINX OOBEMHYIO MPOHM3BOIUTEIBHOCTE 900 M>/d M HOMHHAIBHYIO
KpynHOCTh ciuBa 50 MkM. J[aBieHue mynbnsl Ha BXoze B ruaponukioH 0,1 MITa.

4. PaccuuTaTh NPOU3BOAUTENBHOCTh IuadparMOBOM OTCAaJ0YHON MalIMHBI ¢ padouell MIIOIIAJbI0
pemera 2 M2 J151 0BOTAIICHHS 30JI0TOCOJEPIKAILEH POCCHITHOMN PYyIbI.

5. PaccuuTaTh NpoU3BOAUTEIHHOCTh KOJIECHOTO CYCIIEH3MOHHOIO Cenaparopa ¢ IMIUPUHOW BaHHBI 2 M
npu 000TaIIeHUH YTl KPYIHOCTBIO -25+6 MM Ipu MaccoBOM J0J1e JIerkoi yroiapHOU (pakiun 60% mnpy|
MJIOTHOCTH cycnien3uu 1500 Kr/M°.

6. PaccuuTaTh NPOU3BOAUTENBHOCTD OJHOSPYCHOTO KOHLIEHTPAILIMOHHOTO CTONA € IUIOMIAbI0 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 Meroay Jlismenko I1.B. koHeuHyI0 CKOPOCTH Ma/ieHus 3epHa M1apoodpa3Hoi HOpMBIL
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 KOJTMYECTBO YTHKEIUTES TUIOTHOCTRIO 4500 KF/M3, HEOOXOUMOE JJIS TIPUTOTOBJICHHS]]
3 M cycneH3uu mioTHOCTh0 2000 Ko/,

10. Ompenenuts 110 Metony Jlsmenko I1.B. pasmeps! paBHOmamaromux 3epeH ¢ mwiotHoctsmMu 1800 u
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2600 kr/M° 1 K03 PUITMEHT paBHOITAIaEMOCTH, €CJIM KOHEUHas CKOPOCTh MX TajeHus coctapisiet 0,3 m/c.
11. Tlo Kp¥BBIM OOOraTUMOCTH OIIPEAEIIUTH TEOPETHUYECKHUE TTOKA3ATETN 000TAIEHUS (YViry Virems Vxos Alen
U TUIOTHOCTH pa3/ieJIeHHs), €CII 30JIbHOCTh KOHIIeHTpaTa 8 %, a mopoasl 60 %.

12. OmnpenenuTb KOHEUHYIO CKOPOCTH CBOOOTHOTO MaIEHUS 3epHa KBapla IMaMeTPOM 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 pa3Mep MaKCHMAJIbHBIX 3€PEH B3BECH, YXOJAIINUX B CJIMB OTCTOMHUKA, €CIIH UX
rUApaBIYecKast KpymHocts 1,1 Mm/c, a mnoTHoCTb 3 r/em’.

15. PaccuuTarh rupaBiIyueCcKyt0 KPYITHOCTb 3€PEH B3BECH B YCIOBHUIX CBOOOIHOIO OCaX/IEHUS B BOJE,
eCIIH SKBHBATICHTHBIN IHAMETP OCAKIAIONIMXCS YacThIl 10 MKM, a IUIOTHOCTB 9acTHIL 3,4 T/cM>,

16. PaccuuTarh KpymHOCTh MAKCHMAJIbHBIX YaCTHII, YXOJSIIUX B CIIUB OTCTOMHUKA, €CIIH UX
THJIpaBIMYecKas KpymHocTh 0,8 MM/c, a TNIOTHOCTH OCaXTAFOIIUXCS YacTHIl 3,5 /M.

17. Onpepenuth MacCy MarHeTUTOBOTO YTSDKEIUTENS U MPUTOTOBIEHHS | M3 CyclieH3UH TIOTHOCTBIO
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. OmnpenenuTh CKOJIBKO MarHeTUTa HYKHO JJOOABUTh B CYCHEH3UIO C IJIOTHOCTHIO 1400 Kkr/M°, 4TOGBI
JIOBeCTH ee TIOTHOCTH 10 1480 kr/M%, ecin motHOCTS yrsikemurenst 4700 kr/v®.

20. 3OHpe,ZleJ'II/ITB BA3KOCTb CYCIIEH3UH, €CIIU €€ IUI0THOCTH 1480 Kr/M°, a ITOTHOCT yrspxenurens 5000
KI/M".




0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHas aTTecTanus Mo JUCHUIUIMHE «[ paBUTAIMOHHBIA METOA OO0OTaIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAaHWMA, W TPAKTUYCCKUE 3aJaHWsl, BBISABIIONIAE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIQJICHUH, IPOBOAUTCS B HOpMe IK3aMEeHa.

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

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYaIUSAX MOBBIIICHHOMN CII0)KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTENIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHMSI [IPH aHATUTUYECKUX ONEpallUsiX, IEPEeHOCe
3HAaHUU U YMEHUH Ha HOBbIEC, HECTAH/IAPTHBIE CUTYaI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOTTYCKAIOTCA OLIMOKU, TPOSIBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUW, yMEHUW, HaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMHU NPU UX TIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00y4arouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepuaia, JOMYCKAeT CYIIECTBEHHBIC OIIMOKHU, HE MOXKET
MOKa3aTh MHTEIUIEKTYaJ IbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ay.

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



