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JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eomoruu, MapKieiiiepckoro aenaa u o0orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapsl ['eosoruu, MapKIenaepcKoro aeia u 00oraieHus

IIporokomor 20 1. Ne

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

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

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmotpena, odcyxaeHa u ogodpeHa st peanuszamnuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

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

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.ﬁ)I/IH_II/IH




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 MporpaMMal

JucuuiuinHa ['paBUTallMOHHBIN MeToJ O0OramieHus BXOAMT B YacTh y4eOHOIO IJIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEeIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

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

duznka

[IpukiagHas MexaHuKa

OoorarieHue noJje3HbIX UCKOMAEMbIX

I'mppomexanuka

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BcnomorarenbHbie nponeccsl

[IpoexkTupoBanue o0OraTuTeNbHbBIX PadpuK

TexHonorus oborameHus MoJae3HbIX HCKOaeMbIX

[ToaroroBka k caade u ca4ya rocy1apCTBEHHOIO HK3aMEHa

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

HccnenoBanue pyn Ha 000raTUMOCTh

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTe ocBoeHMS AUCHUIUIUHBI (MOyJs1) «I paBUTAIMOHHBIN METO ] 000TaIlleHUs»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-3 Crnocoben OCYHICCTBIIATL TCXHUYCCKOC PYKOBOACTBO pa60TaMI/I Io OGOF&H_IGHI/IIO
MOJIC3HBIX MCKOIMAEMBIX W TMOATIOTOBKE CBIPbSA K O6OFaHICHI/IIO, BI)I6I/IpaTI) TEXHOJIOTHIO
O6OFaIlIeHI/I$I 1 paCCUUTHIBATH HeO6XO,[[I/IMLIe TCXHOJOTMYCCKUE ITapaMETPhI

IK-3.1 OnpenenﬂeT OpraHHU3allUOHHBIC W TCXHUYCCKUE MCPBI IO BBIITOJHCHUIO
IMPOU3BOJACTBCHHBIX SaI[aHI/If/'I B OTACICHUAX BCIIOMOT'aTCIBbHBIX,
HOATOTOBUTCIIBHBIX 1 OCHOBHBIX OHepaI_II/Iﬁ 110 Hepepa60TKe ChIpbiA

[1K-3.2 Kontpomupyer BeaeHue mporecca mepepabOTKH ChIPbS, OPTraHU3yeT
O6e3omacHyro  paboTy  mepcoHana  oOoraTHTeNbHbIX  (abpuUK U
JIpOOMIIBHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMHU3UpyeT pekUMbI paboThl 000PYI0BaHUS, UCTIOIB3YS TEOPETUUECKHE
OCHOBBI METOJIOB 000TallIeHH s TIOJIE3HBIX HCKONAeMbIX




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 126,8 akan. 4acos:
—aynuropHas — 120 akan. 9acos;
— BHeaynuTopHas — 6,8 akaJ. 4acos;

— caMocTosTeNbHas pabora — 53,5 aka. yacos;
— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— MOJITOTOBKA K SK3aMEHY —

35,7 akaz. gyac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynutopHast ) s
o | xomraxTHAs pabora E 3 dopma TEKyIIEro
=
N B aKa/l. yacax o Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B A . P Kon
S 3 © | camocrosTensHOH | ycreBaeMOCTH U
JUCLIATUINHBI 5 [ . | KoMIIeTeHINU
O 2 £ padoThI MIPOMEKYTOUHOH
na0. | mpakr. | 3 Q&
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | QO &
1. 1. Paznmen «Teoperuyeckue
OCHOBBI TPaBHTAIMOHHBIX
MIPOIIECCOBY
1.1 11. Tema «OOume .
CamocTtosTenpHOe | Y CTHBIN ompoc.
CBEIICHUS 0 o
u3ydyeHue yueOHoi 3amuTa
IpaBUTAI[M-OHHOM METOJe . TIK-3.1,
1 Hay9HOU Ta00paTOPHBIX
o0oraiieHus, ero pojiud B 4 2 HTEDATVDRL aGor TIK-3.2,
OIlN. Knaccuguxarnus PATYPBL. P . TK-3.3
Pemenne IIpoBepka pemienus
TPaBHTAMOHHBIX
JIOMAIIHUX 33/a4. | JTOMall-HUX 3a/1a4
MPOIIECCOBY»
CamocTtosTenpHOe | YCTHBIH ompoc.
1.2 1.2. Tema «CaoiicTBa u3y4yeHue yueOHoi 3amura MK-3.1
MUHEpaJOB M  CBOICTBa ¥ HAyIHOH mabopaToOpHBIX )
P 2 | 22m 2 - patop MK-3.2,
cpel, UCIOJb3YeMBbIX B JIUTEPATYPHI. pabor. TK-3.3
IPaBUTALOHHOM Me-Toze»| 8 Pemenue IIposepka pemenus '
JIOMAITHUX 3a/1a4. | JOMam-HUX 3a1a4
CamocTosiTensHoe
U3y4YeHHue yueOHoM .
qu Ha yH0171 VYeTHbIl onpoc.
13 1.3. Tema «OOmmue i 3amuTa
3aKOHOMEPHOCTH THTCPATYPHI. 11a60paToOpHBIX MK-3.1,
4 2121 | 221 2 TToaroroska TIK-3.2,
JIBUYKE-HUS 3epeH B pabor.
nabopaTopHOMY IK-3.3
cpemax» IIpoBepka peuienus
3A7HITHIO. JloMaul-HKUX 3a1a4
Pemenne
JOMalIHUX 3a- Jad.




CamocrosTenbHOe
n3ydeHue yueOHoH

VYerHbIi ompoc.

14 1.4. Tema 1 HayaHou 3amura
«PaBHOMagaromue 3epHa MUTCPATYPHI. 71a00paTOPHBIX MK-3.1,
? 2 221 2 TToaroroBska TIK-3.2,
k03¢-unyeHt paboT.
Tab0paTopHOMY I1K-3.3
PaBHOIAIAEMOCTH IIpoBepka pereHns
34THATHIO. OMall-HUX 3a/1a4
Pemenue A
JOMAIIHUX 3a- 1ad.
CamocrosTenpHOe
U HI HOI o
SyrerHe y%? © VYeTHBI onpoc.
1 HayIHOU Sammra
15 1.5. Tema JIUTEPATYPBHI. IK-3.1,
1a00paTOPHBIX
«CtecHeHHOE ajicHHe 4 221 | 111 2 IonroroBka aGoT TIK-3.2,
TEI» nabopaTopHOMY p : TIK-3.3
IIpoBepka pemenus
3ATHATHIO. OMalI-HUX 3a/1a4
Pemenne A
JOMalIHUX 3a- Jad.
Hroro no pazneny 16 8/8U1 | 3/31 | 10
2. 2. Paznen «['mapaBinyeckas
KJIacCU(pUKaIIN)
CamocrosTenbHOe
21 21 Tema H3yq;}:;e !ﬁlggﬂon ch;zm P:)Tr:lpoc.
«Hasnauenne wu oOmacte e );T o 1360 I;TO HBIX MK-3.1,
MIpUMEHEe-HUS 2 1/11 2 PaTyphL. patop TIK-3.2,
. IMoaroToBka k paoor.
THIPABIMYECKON TIK-3.3
nmabopatopHoMy |IIpoBepka permeHus
KJI1acCU(UKALUI»
3aHATHIO. PelieHne| ToManiHuX 3aaau.
JIOMAITHUX 3a1ad.
CamocrosTenpHOE
2.2 2.2. Tema u3y4yeHue yueOHoii| YcTHBIH ompoc.
«'uppaBnmyeckas 1 Hay9HOU 3amuTa MK-3.1
K1accupuKanus o\ JIUTEPATYPBHI. 71a00paTOPHBIX s
o 4 4/41 2 IK-3.2,
JEWCTBUEM CHIIBI TSDKECTH. IMoaroToBka k paodoT. TK-3.3
T'unpasiauye-ckue naboparopHomy |IIpoBepka pemieHus '
KITacCH(UKATOPBD 3aHATHIO. Pemenne| momamHux 3ajad.
JIOMAIIHUX 33/1a4.
CamocrosTenpHOe
2.3 2.3. Tema HsyHeHHe yqe? HOM v e rhptit ompoc.
«Knaccudukanus B mone 1 HayHHOH 3amuTa MK-3.1,
CHCTBUS  IIEHTPOOECKHOM 4 4/4u 2 MTCEPATYPEL nabopaTopHBIX TIK-3.2,
A HCHTP IToaroroBka patop TIK-3.3
CHITBD» pabor.
nabopaTopHOMY
3aHSTHIO.
Wroro no pazneny 10 | 8&/8U | /1A 6

3. 3. Pasmen «OoOoraimenne B

TSXKEJIBIX CPEAAX»




3.1 3.1 Tema «OOGmme

CamocrosTenbHOE
H3yueHHe yuyeOHOU

VYerHbIi ompoc.

¥ HayYHOM 3amura
cBefieHns 00 oOoraiieHuu e };'i o 1360 ngo HBIX TIK-3.1,
B TSDKENBIX cpenax. Buubl 4 PaTypEL. patop TIK-3.2,
IToaroroBka x pabor.
TSDKETBIX  CcpeJy W HUX I1K-3.3
N naboparopuomy |IIpoBepka penieHus
CBOMCTBa»
3aHATHIO. Pelienre| qoMani-Hux 3a1a4.
JIOMAITHUX 3a7ad4.
CamocrosTenpHOe
3.2 3.2. Tema H3y4eHHEe yaeOHOM .
«KoHCTpyKIIMM 1 00J1aCTh qu Ha y}?oﬁ YeTubili onpoc. e
py i 3amura [K-3.2,
NpUME-HEHHsI  allapaToB 4 JIATEPaTypPhIL.
naboparopHbix  [TTK-3.3
hiniv's oborareHus B IToaroroska aGor
CyC-TICH3USAX» nabopaTopHOMY P ’
3aHATHIO.
CamocTrosTenpHoe
3.3 3.3. Tema H3y4YeHUE yueOHOM .
Y yaes VYcrHsIii onpoc. 1IK-3.1,
«IIpuroroieHue i U HAy4HOH MK-3.2
ereHepalys — CyCIEH3HI 2 JINTEPATYPHL 3amura DON
p ) : naboparopHbix  [[TK-3.3
IIpaktuka oOorameHuss B IToaroroska aGoT
CYCIICH3HSIX» nabopaTopHOMY p ’
3aHATHUIO.
Wroro no pazneny 10
4. 4. Paznmen «I'unppaBmiueckas
OTCaKa»
CaMocTosTeNbHOS
n3ydeHne yaeOHoi .
41 4.1. Tema «OOmue v ya . VYcerHBIH ompoc. MK-3.1,
U HAYYHOH
MOHATHSA u 3ammra TK-3.2,
2 JIUTEPATYPHI.
TEPMHUHOJIO-THSI, THUIIOTE3bI nabopatopHbix  [TTK-3.3
IlogroroBka Kk
orcaaky. Iukib! oTcanku» paoor.
1a00paTOpHOMY
3aHATHIO.
YcrHblil onpoc.
IToaroroBka k 3aupra MK=3.1,
4.2 4.2. Tema A na6oparopusix  |I1K-3.2,
4 nabopaTopHOMY
«OTcamouHble MalIUHEI) pa60T. TIK-3.3
3aHATHUIO.
IIposepka pemenus
JIOMAaII-HUX 3a/1a4
CaMocCTOsATENBHOE MK-3.1,
4.3 43. Tema «IIpaktuxa u3ydyeHue yueOHoH . [K-3.2,
2 N VYerHslii onpoc.
MIPUMEHEHUS OTCAKU ¥ HAYYHOU 1IK-3.3
JIUTEPATYPHI.
Wroro no pazneny 8
5. 5. Pasmen «OoOoraimenue B
MOTOKE BOJBI, TE-KyIIeM IO
HAKJIOHHOM MMOBEPXHOCTHY
CaMocCTOsTENBHOE
HU3y4YeHUE yueOHOM .
51 Teopernueckue v yaet Yeruprii onpoc.  |TIK-3.1,
¥ HAYYHOU
OCHOBBl  O0orameHus B 5 TepaTyphI 3ammTa IK-3.2,
IMOTOKE BOBI, TEKYIIIEM IO ) J1a00PaTOPHBIX -
51 i yit IToaroroBka x parop TK-3.3
HAKJIOHHOM MOBEPXHOCTH pabor.
nabopaTopHOMY

3aHATHUIO.




CamocrosiTenbHOE
H3yueHHe yueOHon

VYerHbIi ompoc.

Y Hay4YHOU TIK-3.1,
ii}ma)? oraene. 2 25 THTCPATyPRL. na6gangI/cI)Tiimx TIK-3.2,
IToaroroBska x pa60 Tp TIK-3.3
nabopaTopHOMY p ’
3aHATHIO.
CamocrosTenpHOe
n3ydeHue yueOHoM .
5.3 Ooorarenue Ha Y HAYYHOU ch;zmy:);;p oc. TIK-3.1,
KOHIIEHTPAllMOHHbIX 4 2 JIUTEPaTypBhL. - IK-3.2,
nabopaTopHBIX
CTOJIax IMoaroToBka k aGor MK-3.3
1a60paTOpHOMY p ’
3aHSTHIO.
CamocrosTenpHOe
Hqunellﬁe y:ngOH VYerHbIi ompoc. IK-3.1,
54  OGoramenue  Ha i 3aura IK-3.2,
4 2 JIUTEPATYPBHI.
BHUHTOBBIX amliapaTax TosroTosKa & nmabopaTopHbIX  [[TK-3.3
1360 pabot
paTOPHOMY
3aHSATHIO.
CamocrosTenpHOe
HAYHCTIE YISOHOR |y poc, [TTK-3.L,
55 OoOoramenne  Ha 5 e }:i . 3amura MK-3.2,
CTPYHHBIX armapaTax Honrg Tozia K naboparopHbix  [[TK-3.3
1360 pabot
paTOPHOMY
3aHSATHIO.
Hroro no pazaeny 10 10,5
6. 6. Pazgen «OoOorameHue B
[IEHTPOOEKHBIX alIapaTax»
CamocTosiTenbHOe
myq;?;ez:ngOH YcrHblil onpoc. MK-3.1,
6.1 Ooorarenue B Y 3amura TIK-3.2,
2 2 JIUTEPATYPHI.
[HUKJIOHAX ToAroToBKa K nmaboparopHeix  |TIK-3.3
nabopaTopHOMY pagor
3aHATHIO.
CamocTosiTenbHOe
HsyHeHHe yqe? HOM| v e rhpait oTpoc. IK-3.1,
6.2 OooramieHue B U Hay4HOH
3amura TIK-3.2,
LEHTPOOEKHBIX 2 2 JIUTEPATYPHI.
nmaboparopHeix  |TTK-3.3
KOHIIEHTpaTOpax IMonroroska aGor
nabopaTopHOMY P ’
3aHSTHIO.
Wroro no pazneny 4 4
7. 7. Pazgen «[IpoMbIBKa»
CamocrosTenpHOE
U3y4YeHHue yueOHoM . TK-3.1,
71 7.1. Tema «OOmue W Hay4HOU YerHelid onpoc.
3amura TIK-3.2,
CBEIEHUsI O IIPOMBIBKE. 2/21 1 JIUTEPATYPBHI.
naboparopHbix  [TTK-3.3
IIpupona CBA3HOCTH TIIUH» IMoaroToBka K
1360 paoor.
pPaTOpHOMY

3aHATHUIO.




CamocrosiTenbHOE
H3yueHHe yueOHon

W HAVAHO VYerHbIi ompoc. IK-3.1,
7.2 7.2. Tema «Amnnapatsl 1 1 HI/ITep};':IprH Bamura IK-3.2,
JJIs1 IPOMBIBKH Py TToAroToBKa K J1a60paaGT(§)TpHHx TIK-3.3
nabopaTopHOMY p ’
3aHATHIO.
HUroro no pasaeny 2 221 2
8. 8. Pazmen «IIneBMaTnueckoe
00OTaICHHEY
CaMOCTOSTENbHOE
8.1 8.1. Tema «OO6mue HSy‘IeHI;Ile yq::? Hou YcrHblii onpoc. MK-3.1,
CBEICHUS o 1 20U HI:IT}; };iH I;)II 3ammura TIK-3.2,
[THEBMATHYE-CKOM PaTypbI. nabopaTopHbIX  [[TK-3.3
IToaroroBka k
o0orarieHuN pa0or.
1a60paTOpHOMY
3aHATHIO.
CaMOCTOSTENbHOE
u3ydeHue yueOHon Verusii ompoc
8.2 8.2. Tema U Hay4HOI Samura ’ TIK-3.1,
«ITneBMaTn4ecKas 8 1 1 JIUTEPATYPHI. 1360 I;,-”[FO HEIX TIK-3.2,
cenapanus) IToaroroBka k pa60Tp TIK-3.3
nabopaTopHOMY p ’
3aHATHIO.
CaMocCTOsATEIbHOE
n3ydeHue yaeOHon N
8.3 8.3. Tema U Hay4YHOH VCngm;Tr;p oc TIK-3.1,
«Ob6oramenue B 1 2 2 JIUTEPATYPHI. 1360 I;'ITO HEIX TIK-3.2,
A3POCYCIEH3UAX) [Noaroroska k pa6of TK-3.3
nabopaTopHOMY p ’
3aHATHIO.
HWroro no pazaeny 3 421 3
Hroro 3a cemectp 60 |45/20M1| 15/41 | 53,5 DK3aMEH,KII
Hroro no aucnumninuze 60 |45/201| 15/41 | 53,5 KYpCOBOM HPOCKT,

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 «iekuus-uHpopManus», Tak U B (opMe <«JICKUUSA-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 TPE3ECHTALINH).

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 WHAUBUAYaAIbHbIE 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 MaTepHala J0 €ro M3JI0KEHHUs IpernojaBaTeiieM Ha JEeKUUU 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
OrOJIIIETEHBY.

B) MeToanyeckne yKazaHus:

Umxesckuii, B.b. Meroanyeckue yka3aHus 1O BBINOJIHEHUIO Ja0OpaTOPHBIX paboT A
cTyneH-toB cnenuanbHocTH 130405 nHEeBHOW W 3a0uHOW GopM oO0ydeHUS. — MarHUTOTOPCK:
®dI'bOY BITIO «MI'TY», 2012. —35¢c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OraImeHus moje3Hbix
UCKOMaeMbIX : yueOHuK : B 2 Tomax / B. M. ABnoxun. — 4-e u3f., crep. — Mocksa : ['opHast
kaura, 2018 — Tom 1 : OGoratutenbHbie mnpouecchi — 2018. — 420 c¢. — ISBN
978-5-98672-473-7.

https://e.lanbook.com/book/134944 Asnoxun, B. M. OcHOBBI 00OTalEHUs MTOJIE3HBIX
UCKOMaeMbIX | y4eOHHK : B 2 Tomax / B. M. ABnoxuH. — 4-e u3a., crep. — Mocksa: ['opHast
kuaura, 2018 — Towm 1 : O6orarurensHble npomeccsl — 2018. — 420 c.

http://e.lanbook.com/books/  A6pamoB, A.A. [Ilepepaborka, oboramieHue u
KOMIUIEKCHOE HUCIIOJIb30BaHUE TBEPABIX MOJE3HBIX HCKomaeMbIx. T.2. TexHomorus nepepaboTku
W 00OTaleHus] TOJIE3HBIX HCKOIMAEeMbIX [DJNEKTPOHHBIN pecypc|: ydeOHWK miisi By30B.— M.:
Nzn-Bo «I"opHas kauray, 2004. —510 c.— ISBN 5-7418-0242-7.
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IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne norosopa Cpoxk neicTBUS IULEH3UU
MS Office 2007 |\, 135 41 17.09.2007 GeccpouHo
Professional
7Z1p CBOOOJIHO PACIIPOCTPAHIEMOE 0CCCPOUHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HH

OPMAaIUOHHBIC CIIPABOYHLIC CUCTEMBI

Hassanue xypca

CchlIKa

Hammonansnas
WH(pOpPMAITMOHHO-aHAJIMTHYECKAs ~ CUCTEMA
Poccuiickuii MHAEKC HAYYHOTO ITMTHPOBAHUS

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

[Touckosas cuctema Akanemust Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnuHOEe OKHO
OCTyIIa K HHPOPMAIMOHHEIM PECypcaM

URL: http://window.edu.ru/

Poccuiickass T'ocymapctBenHast — OuOIMOTEKA.
Karanoru

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

OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I'.1. Hocoa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcuterckas uHGOPMAMOHHAS CHCTEMA
POCCHA

https://uisrussia.msu.ru

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

MartepuaabHO-TEXHHUYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

Tun u HazBanue aynuropun OCHalIEHUE ayTUTOPUH

JlexuvoHHasg aynutopus MylnbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd H
npecTaBiIeHus HHQOpMaIH

Jlaboparopust (ayx. 09) 1. YcraHoBka aisi onpeieicHHs CKOPOCTEH CBOOOA-HOTO U
CTECHEHHOTO MaJICHUS YaCTHII.

2. YcraHOBKa Ji71s1 000TaleHus Ha TUAPOIMKIIOHE.

3. YcraHoBKa [u1st 00OTaleHHs Ha KOHIICHTPAIIMOH-HOM CTOJIE.

4. YcraHoBKa 7151 00OTaIieH st Ha BUHTOBOM Cerapa-Tope.

5. YcraHoBka [uist o0oTameHus Ha IIEHTPOOEKHOM KOHIICHTPATOpE.

6. YcranoBka [ o0oraiieHus Ha OTCal0YHON Ma-IInHe.

7. VYcraHoBKa I paslelieHHss MaTepuallia [0 KpPYN-HOCTH Ha KacKaJHOM
MUpaMHIATHFHOM Ki1accudukaTope.

KommbrotepHbiii kinace [lepcoHanbhbie koMmbioTepsl ¢ makerom MS Office, ¢ Bbixomgom B
WHTepHET W C JOCTYIIOM B DJJICKTPOHHYIO HWH(MOPMAIMOHHO-00PAa30BATEIBHYIO Cpely
yHHUBepcuTeTa. YueOHbIN GpuinbM «I paBUTAlIMOHHOE 00OTAIlIEHUE MTOJIE3HBIX UCKOTIAEMbIX).

AynuTopuu ISl CAMOCTOSITEITLHOW paOOThI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJIbI
oubmmorexku Ilepconanpupie koMbioTepsl ¢ makerom MS Office, Beixogom B MHTepHET 1 €
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHHBEPCUTETA

[Tomemenne s XxpaHeHus U HpoduiIakTUYecKoro oOCTyXUBaHUS Y4eOHOTO
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JIOKYMEHTAllUH, Y4eOHOTO
000pynoBaHus 1 y4eOHO-HATIISIAHBIX TTOCOOUH.

[Tpunoxxenue 1
6. YueOHO-MeTOANYEeCKHE 00ecTIeYeHNEe CAMOCTOSITeIbHON PadoThl CTYICHTOB

[To mucumminbe «['paBUTAMOHHBIN MeTO/ O0OTaIlEeHUs» MPEeIyCMOTpPEeHa ayluTOpHas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.

BHreaynuropHas camocTosiTenbHast paboTa CTYAEHTOB OCYIIECTBIISIETCS B BUJIE€ TOATOTOBKH
K J'Ia60paTOpHI>IM, KOHTPOJIbHBIM pa60TaM, CCMUHAPCKUM 3aHATUAM, IIPU PCIICHHUU JOMAlIHUX
3ajad.

IIpakTHyeckne 3aHATHS, UX HANMEHOBaHHMe M 00beM B yacax - 17 yacoB

[Tpaktnueckass pabota Nel OrmpeneneHue cKOpocTed MaJeHUsT YacTUI[ MO TIEPBOMY
napamerpy JIsmenko — 2 yaca

[Tpaktuueckas pabora No2 Ompenenenue kodduimeHTa paBHOIMAIaEMOCTH 110 BTOPOMY
napametpy JIsmenko — 2 gaca

[Mpaktudeckas pabora Ne3 Meronuka pacdera THAPABINYECKUX KIACCH(PHUKATOPOB — 2
qaca

[TpakTuueckas padota Ne4 MeTonuka pacuera THAPOIIUKIOHOB — 2 yaca

[Tpaktuyeckas pabora Ne5 OpakiMOHHBIN aHAIN3 U KPUBbIE 000raTUMOCTH — 2 yaca

[TpakTuueckast padota Ne6 Onpeznenenue 060raTUMOCTH yriist — 2 yaca

[Tpaktuyeckas padota Ne7 Meroanka pacuera IUIOTHOCTH TSDKEJION CYCHEH3UH M pacxoia
YTSDKEJNUTEN — 2 Jaca

[Tpaktuyeckas padora Ne§ [IpakTrka npuMeHeHHs IEHTPOOESKHBIX armaparoB — 2 yaca

[Ipaktnueckass  pabora  Ne9  CxemMbl ~ THEBMAaTHYeCKOro  OOOramieHus  Ha
acOectooOoraTutenbHbIX padpukax — 1 yac

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB /IS CAMONIPOBEPKHU



Pasznen 1. Teopernueckue OCHOBBI IPaBUTALMOHHBIX ITPOLIECCOB.

Knaccugukanus rpaBUTallMOHHBIX TPOLIECCOB.

Bunbl conpoTuBieHust cpesl NaAaroIuM TEIaM.

KoHneuHas ckopocTh naIcHus Tel.

OnpeneneHne KOHEYHON CKOPOCTH MaJIeHUs 110 IIepBoMY napamerpy JIsimeHko.
PaBHOnanarmue Tena.

Onpenenenue pasMepoB paBHOIAJAOIIMX TEJ IO BTOpOMY napamerpy JIsmeHko.
CrecHeHHbIE IaZICHUS TEI.

Pa3ﬂen 2. O0mmue 3aKOHOMEPHOCTH JIBUYKEHUS 3€PEH B CpPEllax.

CenuMeEHTAlIMOHHBIN aHAIN3.

['mapaBanueckas kiaccuduxanus

['mapaBianueckue KiacCu(pUKaTOpbI

MexaHnuueckue KIacCu(pUKaTOpb

['uaponukIIoHbI

Pa3ﬂen 3. O0oraiieHue B TSDKEIBIX cpefax.

OooraiieHue B TSXKEIbIX Cpeiax.

KonecHble cenapatopsl A1 000raieHus B TSXKENbIX CPelax.

Konychsle u 6apabanHble cernapaTopsl AJis 000TraleHHsl B TSHKETbIX cpeax.
@paKIMOHHBIN aHAJIN3.

OO6oraiieHne Ha KOHYCHBIX CeapaTopax M CTPYMHbBIX KOHLIEHTPaTOpax.
Pa3ﬂen 4. Orcagxa.

NoOURWNE

agrwpnE

agrwpdE

1. Oo6oratesne 0TCaaKoii.

2. OTtcanouHble MAITUHBI.

3. ®DaKTOpPBI PEryTUPOBKU padOThI OTCAJ0YHBIX MAIITHH

Paznen 5. Ob6orarmienue B CTpye BO/AbI, TEKYIIECH MO HAKIOHHOM MIOCKOCTH.

1. OO0oraieHre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPAIMOHHBIX CTOJAX.

Paznen 6. TexHomorudeckre CXemMbl M OpraHU3aIlUs MPOU3BOACTBA HA TPABUTAIIMOHHBIX
(pabpukax.

1. TexHOIOrHYECKHE CXEMEI OOOTAICHHUS.

Paznen 7. CnenuanbHble BUIbI TPAaBUTALIMOHHOTO 00OTaIIEHUS.

1. [TpombiBKa, NpuMeHsieMoe 000pyJOBaHHE.

2. [THeBMaTH4eckoe oOoraiieHe, UCroib3yeMoe 000pyI0BaHuUE.

KonTtpoJabHbie TecThI

Bapuant 1

1. IToHsiTHE O TPaBUTALIMOHHOM METOJI€ OOOTAICHHS.

a) ITporueccsl pa3aeneHuss CMECH 3epeH IO MIIOTHOCTH, KPYITHOCTH U (hOpME YacTHII.

b) ITpoueccsl paszeneHuss CMECH 3€pEH IO Ppa3IMdMI0 B CMAauyMBAEMOCTH HX
MTOBEPXHOCTEN.

C) ITpoueccsl pa3zieneHusi CMECH 3€pEH OCHOBAHHOE HA Pa3iIMYMU MX XUMHUYECKHX
CBOMCTB.

d) [Tporeccel pa3ieneHns CMeCH 3epeH OCHOBAHHOE Ha UX CIIOCOOHOCTH BCIUIBIBATE.

2. Kakue nonogHUTENbHBIE CUIIBI KPOME Beca Tella B Cpejlie MOTyT JeiCTBOBAaTh Ha 3epHa
MPH UX pa3JIeICHUH TPaBUTAIMOHHBIM METOAOM?

a) LleHTpOOEKHBIC M STEKTPOMArHUTHBIC CHITBL.

b) ApxumenoBa cuia.

C) WHepiroHHbIC CHITHL.

d) CuJbl MOJIEKYIIIPHOTO B3aUMOJICHCTBUS.

3. KakoBBI MyTH CHM)KEHUST HIDKHETO TIpe/iesia KPYITHOCTH Pa3/IesieMbIX YacTHIL?
1. IIpuMeHeHue anmapaToB ¢ BO3LYILIHON CPEIOH.

2. [IpumMeHeHue anmapaToB C [IEHTPOOESKHBIM ITOJIEM.

3. IIpuMeHeHue anmapaToB ¢ BOXHON CPENO.

4. [TprMeHeHHe annapaToB C MOBBIIIEHHBIM 3HAYEHUEM CHJI TPEHUS.



4. Yro noka3plBaeT KpuBas pacrnpeaeaeHus 30JIbHOCTH?

a) 30JIbHOCTD TSKENBIX (QPaKITUH.

b) 30JIbHOCTB JICTKHX (ppaKIHil.

C) 301bHOCTh IPOMEXKYTOUHBIX (PAKIIHIA.

d) 30J1bHOCTh AJIEMEHTAPHBIX CIOEB YIJIsl, PACCIIOEHHOIO IO MJIOTHOCTH.

5. Jyug omnpeneneHus KakKhX CBOMCTB MAaTEpPHAIOB HCIOJIB3YETCS MHKHOMETPUYCCKHIM
meron”?

a) KpymnHocTu yactuil.

b) [TnoTHOCTH YacTHII.

c) DOpMBI YaCTHIL.

d) TBepaOCTH YacTuil.

6. Kakune cpenbl Ha3bIBAIOTCS BA3KUMU?

a) Cpenpl, XapakTepU3yOIIecs HATMYHEM BHYTPEHHETO TPEHUS.
b) Cpenbl He cIIOCOOHBIE PacTEKAThCS 110 TOBEPXHOCTH.

C) Cpenpl, MHTEHCUBHO B3aUMOJIEHCTBYIOIINE C TBEPIOM TOBEPXHOCTHIO.
d) Cpenpl He crIOCOOHBIE 00TEKATh MY3BIPSMHU.

7. Yto Takoe KOHEYHasi CKOPOCTh IMaJIEHUs TEJ B cpeniax?

a) CkopocTb, KOrzia Telo nepemeniaercs 6e3 yCKOpeHus.

b) CKOpOCTh B KOHIIE MAJCHUS TeIa.

c) CKOpOCTb ¢ yBETUYUBAIOUINIMCS YCKOPEHHUEM.

d) CKOpOCTh B HavaJje MaJCHUs Tea.

8. YcnoBue BOSHUKHOBEHHSI TYpOYJIEHTHOTO PEKUMA MaICHUS Tel.

a) IIpu BBICOKOM CKOPOCTH NIAJACHUS TEI.

b) [Tpu nageHuH MEJIKKUX TEJL.

C) [Tpu majieHnn TN ¢ MaJOi CKOPOCTHIO.

d) [Tpu najieHuu TeJ ¢ MOCTOSTHHON CKOPOCTBIO.

9. Bropoii mapametp JlsmeHko.

a) v " Re

b) v /Re

c) v - Re?

d) v/ Re?

10. Onpenenenue kKodppUIHEHTa paBHONAIAEMOCTH.

a) OTHOIIEHNE CKOPOCTH MAaIEHUS K pa3Mepy Tena.

b) OTHo1IeHNE TuamMeTpa Tesla K CKOPOCTH MaJIeHUS.

C) OTHO1IEHUE TUaMeTpa Tela K TUIOMAIN €T0 MMOBEPXHOCTH.

d) OTHOIIEHHE AMAMETPOB 3€PEH JIETKOr0 M TSHKEJIOro MUHEpAIoB, Ma/laloliuX C

OJIMHAKOBOM KOHEYHON CKOPOCTHIO.
11. Yro Takoe ruspaBandeckas Kiaccupukanus?

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

b) [Ipouiecc pazneneHus CMeCH 3€peH Ha KJIacChl KPYMTHOCTH B BOJIE.

C) [Ipomecc pazneneHus cMecH 3€peH HO WX (PU3HKO-XUMHUYECKUM CBOMCTBAM.
d) [Ipouiecc BbIIEICHUSI METKUX 3€PEH.

12. Kak u3MeHHTCS KPYIHOCTh CIMBa MEXaHUYECKOT0 KilaccupuKaTopa npu paz0aBieHUH
UTaHU?

a) KpymHOCTh civBa HE H3MEHHUTCS.

b) KpynHocTh cnvBa yBenTuauTCs.

C) KpymHOCTh CliMBa YMEHBIITUTCS.

d) KpymHocTh ciiBa 0CcTaHETCs MOCTOSTHHOM.

13. Yto Takoe UK OTCAIKU?

a) Bpewmst pa3rpy3ku Tsokenoi (ppaxiuu.

b) Bpems nepemelnieHus Mateprana 4epe3 0TCa0uHyI0 MaIlnuHy.
c) [Tepriox BpeMeHH OT 10JIa4u MaTepHaia A0 ero pa3/eicHusl.

d) ITepuoa BpeMeHH 3a KOTOPBIMA BOJIa COBEPILIAECT BOCXOASIINI U HUCXOJAIUNA XO/.



14. DddhexkTruBHOCTS TpoIiecca 000TANIEHUS B TSDKETIBIX CYCIICH3HUSX.

a) Hwxe addexTuBHOCTH 000TaIIEHHS OTCATKOM.

b) Camplii 23 eKTHUBHBII MPOIECC TPABUTALMOHHOTO METO/IA.

c) Hwxe 3¢ heKTHBHOCTH THEBMAaTUYECKOTO 00OTaIICHUSI.

d) Huxe a¢pdexTuBHOCTH 00OTaIIEHUs B CTPYHHBIX cenapaTopax.

15. O6macTh MPUMEHEHHSI IIJTIO30B.

a) Jiist M3BICUCHHS PEIKUX U OJIarOpOIHBIX METAILIOB.

b) Jist u3BJICUSHMS HECYIb(QHUIHBIX MUHEPAJIOB.

C) Jnis ynaneHus TIIMHBI.

d) Juist oborameHust pyJ] IBETHBIX METAJIJIOB.

Bapuanr 2.

1. HemoctaTku rpaBUTAIIMOHHOTO METO/A.

a) Jloporoi v CIIOXKHBIM.

b) Hanuune HywkHero npeziena KPymHOCTH pa3/eisieMbIX YacTHUII.

c) Bbicokast 3HeproeMKOCTb.

d) Huzkast npon3BOAMTEILHOCTD alnaparos.

2. Uro sBisieTcss OCHOBOW JUISl pa3eliCHHS] TPAaBUTAIMOHHOTO METOJIa HAa PAa3JIMYHBIC
po1ecChl?

a) Crioco0 MCTOIb30BaHUS PA3IHMUUs CBOHCTB MUHEPAJIOB.

b) CBoiicTBa cpef, B KOTOPBIX IPOUCXOIUT pa3/iejIeHne MHHEPAJIOB.

C) Crioco6 mosiaun Marepuaia B 000raTHUTEIbHBIN anmapar.

d) OU3NKO-XMMUYECKHE CBOWCTBA MHUHEPAJIOB.

3. CreneHb 9KOJIOTHYECKON 0€30IaCHOCTH I'paBUTAIMOHHOI'O METOAA B CPAaBHCHHUU C
q)HOTaIII/IOHHLIM METOJ0M.

a) ['paBUTAIIMOHHBII METO]] KOJIOTHYECKU 00JIee OMaceH, YeM (PIOTaI[HOHHBII.

b) ['paBUTAIIMOHHBINA METO/ YKOJIOTUIECKH OE30IaceH.

c) ['paBUTAIIMOHHBII METO]] IKOJIOTHYECKH MEHEE OMAaceH, YeM (PIOTaI[OHHBII.

d) DKosornyeckas OmacHOCTh OJJMHAKOBA.

4. Yto noka3piBacT KpUBasi KOHIIEHTpaTa?

a) 3aBUCHUMOCTh MEXAY CYMMapHbIM BBIXOJOM BCIUIBIBUIMX (pPakmuil U uX
30JIbHOCTBIO.

b) 3aBUCHUMOCTh MEXKJYy CYMMAapHbIM BBIXOJOM MOTOHYBIIMX (pakuuii U HX
30JIbHOCTBIO.

C) 3aBUCHUMOCTh MEXJY CYMMapHbIM BBIXOJIOM NPOMIIPOAYKTOBBIX (PpaKkiUil U UX
30JIbHOCTBIO.

d) BrIxos KoHIIEHTpaTa.

5. I'maBHas mnpuyMHAa OMIMOOK TMPH OINPEAEJICHUU IUIOTHOCTU TOPOIIKOOOPa3HBIX
MaTepraIoB MUKHOMETPUUECKHUM CIIOCOOOM.

a) Mamnast HaBecka.

b) HemnonHoe BBITECHEHHE MTy3BIPHKOB BO3/IyXa.

c) Hwuskas mioTHOCTH MaTepHaa.

d) Beicokast IIIOTHOCTH MaTepuara.

6. Korna Bo3HuKaeT muHaMuueckuii K03 (QUIIMEHT BA3KOCTH?

a) B cny4yae nMHAMHUYECKH MOJBUKHBIX CPE].

b) B cnyuae HEMOABMXHBIX Cpe/l.

C) [Tpu HarpeBaHum cpe.

d) [Tpu co3nanuu Haja cpeor Bakyyma.

7. YcnoBue TOCTHKEHUS 36pPHOM KOHEYHOM CKOPOCTH MaJCHUSI.

a) Korna Bec Tena B cpene O0JIbIe CHIIBI COPOTUBICHUS CPEJIBI.
b) Koraa Bec Tena B cpejiec paBeH CUJI€ COMMPOTHUBIICHUS CPEJIbI.
c) Korpa cuia conpoTuBiieHNs Cpebl paBHA HYITIO.

d) Korna BeIcOTa mazieHUs TeJ 3HAYUTEIBHA.



8. Uto Takoe nmapametp PeliHonbpaca?

a) Yucno, XapakTepu3ymollee TeMI MPHOOPETEHUS TEIOM KOHEYHOW CKOpPOCTH
naJICHHS.

b) Yucino, XapakTepU3yoIee PeKUM NaICHUS T U peo0IiajaHne BI3KOCTHOTO WIIH
JTMHAMHYECKOTO COIPOTHBIICHUSI.

C) Yucio, yKa3bpIBawIee Ha OTCYTCTBUE BA3KOCTHOTO COIIPOTHBIICHUSI.

d) Yucio, XxapakTepu3yroliee JMHAMUYECKOE COTPOTUBIICHHUE.

9. lns wero ucnoiib3yeTcs BTOpou nmapametp JIsimeHko?

a) Jns  onpeneneHus pa3MEpOB  PaBHONANAIOIIUMX 3€peH H  Kod(pduiueHra
PaBHONAIAEMOCTH.

b) Jlyist onipe/iesieHrst KOHEYHON CKOPOCTH TAJACHHUS TE.

C) st onipenenenust Ko3(hHUIMEHTa CONPOTHBICHHS CPEIBI.

d) st onpenenenus napamerpa PeitHomnbca.

10. Kakue Tena Ha3bIBalOTCS PaBHOIAIAIOITAMMU?

a) Hmeroniye pa3inyHbie CKOPOCTH TTaICHUSI.

b) Hmerorue BHICOKHE CKOPOCTH TIaJICHHUS.

C) Hmeroniye o1MHAKOBBIC KOHEYHBIC CKOPOCTH MACHUSL.

d) Hmeromne HU3KUE CKOPOCTH Ta/ICHUSI.

11. Mepbl Ui MPEIOTBpAILCHHUS KOATYISIMH TPH MPOHM3BOACTBE CEIUMEHTAIIMOHHOTO
aHau3a.

a) Hcnonb30Bath aucmeprarop.

b) [IpuMEeHATh KOAryJsIsIHTHI.

C) [Ipou3BOANTH HEMPEPHIBHOE TEPEMEIINBAHUE.

d) [TpoM3BOIUTH ITOJIOTPEB B3BECH.

12. Hegoctatku cnupalibHBIX KJIaCCHU(UKATOPOB.

a) Mablii MEKPEMOHTHBIN ITEPUOL.

b) Hwuskast mpon3BOMTENEHOCTB.

c) DHEProeMKOCTb.

d) 3aHMMAIOT 3HAYUTEIILHYIO TIPOU3BOIUTEIBHOCTD IO b.

13. Yto naet yBenudeHUe pacxo/ia Mo ApeuIeTHON BOABI B IPOIIECCE OTCAIKU?

a) [ToBhImaercst KauecTBO JIETKOH (ppakuuy.

b) [ToBbIIIIAETCS KAYECTBO THKEIOM (DPaKIIHH.

C) Y cKopsieTcst MPOoIece OTCAIKH.

d) He BrusieT Ha Ka4eCTBO MPOJAYKTOB Pa3JICICHUSI.

14. Yem onpenensieTcs CTENEHb MPOMBIBUCTOCTH Pya?

a) CBoliCTBaMU TJIMHBI.

b) KosndyecTBOM TITHHBL.

C) HanuurieM TOHKO3EPHUCTHIX MUHEPAJIOB.

d) KpymHOCTBIO pY/IbI.

15. TnaBHas 0COOEGHHOCTh TEXHOJOTHMUECKHUX  IOKa3aTelied, IMOoJydyaeMbIX  Ha
KOHIICHTPALMOHHBIX CTOJIAX.

a) Bricokas cTeneHb KOHIIEHTPAIIHH.

b) Beicokast mpou3BOIUTETHHOCTD.

c) Bricokuii BBIXOJ TSXKENON (hpaKIMH.

d) Bbicokuii BBIXO KOHIICHTpATA.

Bapuant 3.

1. IlpeumytiiecTBa rpaBUTAIIMOHHOTO METO/IA.

a) 3HauMTeNbHAS ~ KPYMHOCTh  O0OramiaeMoro  marepuajia W BbICOKas
POU3BOIUTEIILHOCTD aIapaToB.

b) B03MOKXHOCTE pa3zencHus yabTPATOHKUX YaCTHII.

c) Bo3M0oKHOCTB pa3zeneHus Tr00bIX MUHEPAJIOB.

d) BhIcokast CKOPOCTh pa3Ie/iCHHs YaCTHII.



2. qTO HpCHOHpCHCHHeT BO3MOXHOCTb MHMCIIOJIB30BAHUA I‘paBI/ITaHI/IOHHOI‘O MeToaa
oOorammenusa?

a) XapakTepHucTUKa 000ramn@aeMoro Marepraina U KIMMaTHUECKUE YCIOBHS PETHOHA.

b) WudpacTpyKkTypa peruoHa.

C) Hannare ucToOYHNKOB 3HEPrOCHAOKEHUSI.

d) Huzkue TpeboBanus K KOHEYHBIM KOHIICHTpATaM.

3. KakoBa nenpb (hpakiiioHHOTO aHaju3a?

a) Pa3nenennie MaTepuana mo KpyrnHoCTH.

b) Pa3nenenue MaTepuaa 1mo mioTHOCTH.

C) Pa3nenenne matepuana no ¢popme 4acTul.

d) Pasnenenue Matepuaia 1o 1BeTy.

4. Yto noka3bIBaeT KpUBasi MOPOJIbI?

a) 3aBUCHMOCTh MEXIY CYMMapHBIM BBIXOJOM BCIUIBIBIIMX (pakmuii W UX
30JIbHOCTBIO.

b) 3aBUCHMOCTh MEXKIYy CYMMapHBIM BBIXOJOM ITOTOHYBIIUX (pPaKIuid W HX
30JIbHOCTBIO.

C) 3aBUCHMOCTh MEXJYy CYMMapHBIM BBIXOJIOM IPOMITPOJYKTOBBIX (PPAKIMA U UX
30JIbHOCTBIO.

d) BrIxos KoHIIEHTpaTa.

5. Uto Takoe BSI3KOCTb cpea?

a) CBolicTBO cpell OKa3blBaTb COINpPOTUBICHHUE OTHOCHUTEIBHOMY JIBHIKEHUIO
3JIEeMEHTaPHBIX CIIOEB.

b) CBOICTBO Cpej He pacTeKaThCsl.

C) CBOWCTBO cpe/l 0Ka3bIBaTh COMPOTUBIICHUE HX UCTIAPEHHUIO.

d) CBOICTBO cpesi 00TeKaTh MOBEPXHOCTD YaCTHII.

6. PazmMepHOCTh AMHAMHYECKOTO KO PUIIHEHTA BAZKOCTH.

a) H* ¢/m?

b) H* m/c

C) Ma/c

d) m2/c

7. BpeMs TOCTUKEHUS T€TOM KOHEYHOW CKOPOCTH MaJEHUS.

a) Heckonbko MUHYT.

b) Heckomnpko gacos.

c) Heckonbko cekyH.

d) J1o11 CEeKYH/IBI.

8. Uro nokasbiBaeT quarpamma Peiines?

a) 3aBUCHUMOCTh CKOPOCTH MaJIeHUs OT pa3Mepa Tena.

b) 3aBUCHMOCTBH CKOPOCTH MaJeHUs OT ()OPMBI TeTa.

C) 3aBucHMOCTh KO3 PuImeHTa cConpoTUBICHUs oT yucia PeitHonbca.

d) 3aBUCHUMOCTh KO3 PUITMEHTA COTIPOTUBIICHUSI OT CBOMCTB CPE/IbI.

9. Ins wero ucnoyib3yercs nepBblil napamerp JIsmeHko?

a) Jns  ompeneneHuss pa3MEpOB  PaBHOMANAIOIIUX 3€peH MU KOdpUIIMEHTa
PaBHOIAIa€MOCTH.

b) Jlnst onpenienienrst KOHEYHON CKOPOCTH MAJACHUS TE.

C) Jns onpenenenns kodhumeHTa CONPOTUBICHUS CPEIbI.

d) s onpenenenus napamerpa Pelinonbaca.

10. Kakue AOIIOJTHHUTECIIBHBIC COIIPOTUBJICHUA BOSHUKAIOT IIPU CTCCHECHHOM MMaACHHUU TEJT 110
CPaBHEHHIO CO CBOOOIHBIM?

a) ConpoTHBIICHHE 3a CUET CHUJIBI TSHKECTH.
b) ConpoTUBJICHHE 33 CUET UHEPIIUU YACTHIL.
c) ConpoTHBIEHHE 3a CUET BA3KOCTH YaCTHII.

d) ConpoTUBJICHHE 3a CUET CTOJIKHOBEHHUS YACTHIL.



11. YcnoBue, HeoOxonumoe st obecrieueHus] CBOOOAHBIX YCIOBUI MAaJieHUsl YacTHIl IPU
IPOU3BOICTBE CEIMMEHTAIMOHHOTO aHAIIN3A.

a) [TepemermBanue.

b) O0ecrieueHre BLICOKOTO 3HAYCHUS Pa3KUIKEHHOCTH TTYJIbIIBI.

C) [TprMeHeHne KoaryJisHTa.

d) [Togorpes myJIbIbI

12. IlpeumyiecTBa ruApOLUKIOHOB.

a) 3aHMMAOT MaJyl0 [POU3BOJCTBEHHYIO IUIOIIAAb M HMEIOT  BBICOKYIO
POU3BOIUTEIBHOCTb.

b) Huskast 53HEpProeMKOCTb.

C) 3HAYUTEIBHBIA CPOK CITYKOBI.

d) B03MOXHOCTH KiTacCH(BHUKAINN KPYITHO3EPHUCTOTO MaTepraia.

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

a) YMeHbIIaeTesl.

b) VBenuuuBaercs.

C) He u3mensiercs.

d) Octaetcst MOCTOSTHHOM.

14. [IpenmymiecTBa MHEBMATUYECKOTO OOOTAIICHHUS.

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

b) Beicokas a3 pekTuBHOCTD pa3neneHusl.

C) Bo3moxkHOCTB 0OOOTaleH:s HeKIIacCU(UIIMPOBAHHOTO MaTepualia.

d) Cnaboe mplIc00pa3oBaHue.

15. Ilpeumy1iiiecTBa BUHTOBBIX CEMIapaTOPOB.

a) [TpocToTa KOHCTPYKIIMU U HAJIS)KHOCTh B paboTe.

b) Bo3moxHOCTh 000TaneH s KPyITHOKYCKOBOTO MaTepuala.

c) Bbicokas cTeneHb KOHIIEHTPAIIHH.

d) Huskoe suepromnorpedieHue.

Bapuanur 4.

1. O6nacTh MPUMEHEHHUS TPABUTAIMOHHOTO METO/IA.

a) st pazaenenust 3epeH, UMEIOIINX Pa3IudHy0 GopMy.

b) Jist paznienieHust 3epeH, UMEIOIMX Pa3IMIHY0 KPYITHOCTb.

C) Jlnst pa3zieneHsi 3epeH, MMEHOIIMX Pa3InYHYI0 CMaYMBaEMOCTh TOBEPXHOCTH.

d) Jnist paznienieHust 3epeH, UMEIOIINX Pa3IMYHYI0 TUIOTHOCTb.

2. Pa3nuuue B KakuX CBOMCTBaX MUHEPAJIOB HCIIOIB3YETCs IIPU FPABUTAIHOHHOM MeTo 1e?

a) DU3UKO-XHUMUYECKHE CBOMCTBA.

b) [1OTHOCTB, KPYITHOCTH B (hOpMa YaCTHIL.

c) JlucnepcHOCTh ¥ KPYITHOCTD YaCTHII.

d) KoaddpuimeHT CKOTbKEHHS YaCTHII IT0 ITIOBEPXHOCTH.

3. JIy1st yero MCHOJb3YIOTCS PE3YJIbTaThl (PPAKIIMOHHOTO aHAIM3a?

a) st onpenenenns 3¢ HEKTUBHOCTH U3BIICUEHUS YaCTHII.

b) Jns  ompeneneHHus CTENEHM OOOTaTUMOCTH M COCTaBJICHHUS TEOPETHYECKHX
0aJTaHCOB MPOJTYKTOB 00OTAICHUSI.

C) Jlnist onipeiesieHus BBIXOa TSHKEIION (ppaKiinu.

d) Jlnst onpeniesieHust BIXOa JIETKO# (pakimu.

4. Yro moka3bpIBaeT KpUBas INIOTHOCTH?

a) 3aBHCHMOCTh MEXJIYy CYMMapHBIM BBIXOJOM IOTOHYBINUX (paKkiuii H HUX
30JIbHOCTBIO.

b) 3aBHCUMOCTh MEXIY CYMMAapHBIM BBIXOJIOM BCIUTBIBIIMX (pakiuii u Hx

30JIbHOCTEIO.



c) 3aBUCUMOCTh MEXIY CYMMAapHBIM BBIXOZOM MPOMIIPOAYKTOBBIX (DpakIuii U UX
30JIbHOCTBIO.

d) [TnotHOCTH hpakumii.

5. Uto Takoe CUJIbl BHYTPEHHETO TPEHUS?

a) Cuuibl, BO3HUKAIOIIME BHYTPHU CPEJIBL.

b) Cuibl, BOSHUKAIOIIUE MTPU CKOJIBKCHUH CIIOCB KHIKOCTH.
c) Cuuibl, BO3HUKAIOIIHE TPUA OOTCKAHUH YACTHII.

d) Cuibl, BOBHUKAIOIIKE [IPU MMOIBEME YaCTHII.

6. UeM XapakTepu3yrOTCs CTPYKTYPUPOBAaHHBIC CYCIICH3UU?

a) CoXpaHSIOT CIEIUICHHE U TPH OTCYTCTBUH Pa3HOCTH CKOPOCTEH.
b) O01a1af0T TOBBIICHHON TEKY4YECThIO.

C) HecrocoOHOCThIO pacTeKaThCsl.

d) HecriocoOHBI 00TEKATh YaCTHUIIBI.

7. YciioBre BO3HUKHOBEHHSI TAMUHAPHOTO PEXKKMMA MaJICHUS TEll.
a) [MTageHue KpymHBIX TEIL.

b) [TageHne MEJIKUX TEIL.

C) [Ipu BBICOKOI CKOPOCTH TAJICHHUS.

d) I[pu majieHuu ¢ MOCTOSIHHON CKOPOCTBIO.

8. [lepmsiit mapamerp JIsamieHko.

a) v - Re

b) v /Re

C)\V . Rez

d) v /Re

9. 3epHa Kakoit (HOPMbI UMEIOT HAMOOJIBIITYIO CKOPOCTh MACHUS?
a) [Tnockwue.

b) VYrioBarsie.

C) [ITapooOpa3Hbie.

d) [IpsimoyrosbHEIE.

10 HOLIGMy CKOpOCTB maacHuA 4YaCcTull B CCTCCTBCHHBIX YCJ'[OBI/ISIX MCHBIIIE, Y€EM B
¢BOOOIHBIX?

a) 3a cueTr BA3KOCTH CPEIIbI.

b) 3a cueT BO3HUKHOBEHHMSI JOTIOJHUTEIbHBIX COMPOTUBIIECHUI.

C) 3a cueT yMEHbBIICHHSI CHITBI TSKECTH.

d) 3a cueT yMeHbIIeHUs KO UIIMEHTa CONPOTUBIICHHUS.

11. Hemoctatku ruipOIMKIOHOB.

a) Beicokoe sHepronorpebiienne u ObICTPBINA H3HOC.

b) Mautast IpOM3BOUTETBHOCTD.

C) 3aHUMAIOT 3HAYUTEIbHYIO IPOU3BOIUTEIBHOCTD IIOIIAb.

d) HeBo3MOKHOCTP KiTaccH(hUKAMU TOHKO3EPHUCTOTO MaTepHaia.

12. Yemy paBHa MaKCUMaJIbHas MJIOTHOCTh CYCIIEH3HU?

a) [TonoBMHA TIOTHOCTH YTSDKEIUTEIIS.

b) [TnoTHOCTH yTSKETUTENS.

C) [TonoBHHE CyMMBI TUNTOTHOCTEH YTSDKEITUTENS U BOJIBL.

d) [TonoBHHE pa3HOCTHU MIIOTHOCTHU YTSDKEIUTENS U BOJIBI.

13. HemocraTky ITHEBMATUYECKOTO OOOralieHUsI.

a) Huzkas 23 pexTHBHOCTD, 00JIBIIIOE MBIIIC0Opa30BaHUE H OTPAaHUYEHHAs KPYITHOCTh
oborarmraemMoro Marepuarna.

b) Bricokue kanuTanbHbIe 3aTPaThI.

C) OtcyTcTBUE BOJHO-IIUIAMOBOIO XO35IMCTBA.

d) [TpoaykThl OOOTaMIEHHS CyXHeE.

14. I'maBHast 0COOEHHOCTH pabOTHI IIEHTPOOEIKHBIX KOHIICHTPATOB.

a) Heo6xoauMocTh BEICOKOTO Pa3KMKEHUS ITYIbIIBI.

b) Bbicokast 3HEproeMKOCTb.



c) Bricokoe yckopeHue npu BpallleHuu poTopa.
d) Heo0OxoauMocTh mo1a4uu MyNbIIbl C MAJBIM Pa3KIKEHUEM.

KypcoBoil mpoekT BbIIOMHSAETCS OOY4YaloIMMCS CaMOCTOSTENIbHO IOJ PYKOBOJCTBOM
npernoaBaTess.

Llenb BBIMONHEHHUS] KYypCOBOTO MpPOEKTa M0 JUCHUIUIMHE «['paBUTALlMOHHBIA METOL
oOorameHus» COCTOUT B TOM, YTOOBI 3aKpEMUTh WU YIIyOUTh MPAKTUYCCKUE HABBIKK I10
00O0TalIeHUIO MOJIE3HBIX MCKOMAEMbIX T'PaBUTAIIMOHHBIM METOJOM, IOJTYYEHHBIE Ha JICKUUAX U
IpY BBIMOJHEHUH Ja00paTOpHBIX PabOT. B 4YacTHOCTH, CTYAEHT AOJDKEH YMETh HpPaBUIBHO
000CHOBAaTh TEXHOJIOTMYECKYIO CXEMYy TIPaBUTAIMOHHOIO Ipollecca, BhIOpaTb U PpaccUUTaTh
OCHOBHOE U BCTIOMOTaTeIbHOE 000PY0BAHUE U PAIMOHATIBHO PA3MECTUTH €0 BO (PIIOTaIIMOHHOM
exe.

B mpouecce BBIMOMHEHHS 3TOTO MPOEKTA CTYACHT JOJDKEH HCIOIb30BaTh 3HAHUS,
MOJyYEHHBIC paHee MPHU U3YUYEHUU CMEXKHBIX AUCLUUIUINH, a TAK)KE OMBIT pabOThl M HAOIIOICHUS
OpH  TPOXOXKJICHUU  MPOU3BOJICTBEHHOW  MPAKTUKH 1O  IOJYYCHHUIO  TICPBHYHBIX
npodecCHOHANBHBIX YMEHUI W HaBBIKOB, a TAK)Xe JIMTEPATypy MO BOMPOCAM MPOCKTUPOBAHUS
oboraTuTenbHBIX (HaOpHK.

3amaHueM Ha  KypCOBOWM  MPOEKT  MpeAaycMaTpuBaeTcs  pa3paboTarb  MPOEKT
TPaBUTAIMOHHOTO OTAEJICHUS IS IEPEePadOTKH KeIe3HOTO, XPOMUTOBOTO, 30JI0TOCOICPIKAIIIETO
CeIpbsi. B COOTBETCTBUM C 3alaHHEeM HEOOXOAMMO OOOCHOBATh TEXHOJOTHIO IPABUTALIMOHHOTO
npoIiecca, pacCunuTaTh KaueCTBEHHO-KOJIMYECTBEHHYIO M BOJHO-IINIAMOBYIO CXEMBI, BBIOpATh U
paccuuTaTh OCHOBHOE U BCIIOMOTaTeIbHOE 000pyA0BaHuUE.

[TpumepHOe 3a7aHKe HA KYpCOBOW MIPOEKT:

Pa3paboraTh MpOEKT TIpaBUTALMOHHOTO Ilexa njs oboramieHus pyasl. BwiOpate u
obocHOBaTh cxeMy oOorameHus pyabl. CrenaTh pacueT KaueCTBEHHO-KOJIMYECTBEHHOW W
BO/IHO-IIIJITAMOBOM CX€M, a TaK’e OCHOBHOTO M BCTIOMOTaTEIbHOT0 000py10BaHus ((hIoToMAaIlINH,
MUTaTeNIed pPEareHTOB M KOHTAKTHBIX 4aHOB). CrenaTh MPOEKT KOMIIOHOBOYHOTO PEIICHUS
TPaBUTALIMOHHOTO O0OPYIOBaHMs, TJIaH U pa3pe3 rPaBUTALMOHHOTO 1exa. McxoaHble JaHHbBIE:
MaccoBas JI0JIs IIEHHOTO KOMIIOHEHTa B pyne, %, B KoHIeTpare, %, B XBOCTaX, %; KPYIHOCTh
U3METBYCHHON pPyAbl U TMPOU3BOJAUTENHHOCTh HA MPOEKTUPYEMOM MPEANPHUITHH 3a/1aeT
TIPETo/IaBaTeb.

KypcoBoil mMpoekT BBIMONHAETCA CTYIACHTaMHU IO PYKOBOACTBOM IIpemoiaBaTens,
HA3HAYCHHOTO Kadeapoi, Tmepes] KOTOPhIM Ka)JIbI CTYJEHT OTYHUTBHIBACTCS O BBITTOJHEHUU
MPOEKTa B COOTBETCTBUU C YTBEPKIACHHBIM TpadUKOM U pACIUCAHHEM KOHCYIbTaIHil.

KypcoBoii IpoeKT TOKEH COCTOSITh U3 PaCUueTHO-TIOSCHUTEIBHOM 3anmicki 00beM 35 — 40
CTpaHUIl PYKOITUCHOTO TEeKCTa U TpadudecKoil 4acTH, Ha KOTOPOU BbIUEPUMBAETCS TUIAH U pa3pes
(GJIOTAalIMOHHOTO OTJIEJEHMSI, YepTeX BBINOJHSAETCS Ha jucrte (opmara A-1. BeimomHeHHBIN
IPOEKT 3aIIMIIAEeTCs CTYACHTOM Iepe]] KOMHCCHEH mpernoaaBareneil u3 2-3 4eaoBeK, B COCTaB
KOTOPOH BXOJUT PYKOBOAMTENh MpOeKTa. JlaTa 3alMThl Ha3HAYaeTCs WHIUBUAYAJIBHO IS
Ka)KIOT0 CTy/IEHTA MMPH BbIJIa4e 3a/1aHus.

[Tpu BBITOTHEHNH KYPCOBOTO TIPOEKTA TIEPE CTYJCHTOM CTOAT Ciedyrouue 3a0ayu:

1. Orpa3uTh pa3BUTHE NAaHHON OTpaciu MPOMBIIUICHHOCTH Ha COBPEMEHHOM OJTarle,
3HAYCHHUE U MTEPCIICKTHBBI PAa3BUTHUS 00OTAIICHHSI.

2. B kpaTkoit XxapakTepuCTHKe 000TalleHUs PYAbl MPUBECTU IPAHYIOMETPUUECKUI COCTAB
pPyAbI, TOCTYNAaromeld B OTACICHHWE W3MENBUCHHS, W XapaKTEePHUCTHUKY BEUIECTBEHHOTO H
XUMHUYECKOT0 cocTaBa pyabl. Heo0x01MMo Takke MpeACcTaBUTh TaOIUIIBI (MU KPUBBIE) CHTOBOTO
COCTaBa, a TaK)Ke JaHHBIE MHUHEPATOTHYECKOTO COCTaBa M XMMHUYECKOTO aHallN3a; OCHOBHBIE
¢dbuznUYecKue CBOMCTBA PY/Ibl U MUHEPAJIOB.

3. BpiOpatb u 000OCHOBAaTh CXEMbl H3MEIBYCHHS, KIACCHPUKAIMU U OOOTalICHUS.
Pazpaborats (BbIOpaTh) MpaKTHUECKUE CXEMBI, IPUMEHIEMbIE IS 00OTaCHHsI 3aJaHHOTO THTIA
pyIbl Ha aHAJIOTMYHBIX OObekTax. JlaTh KpaTkoe OmMCaHWe U MPUBECTH PUCYHOK MPUHSATON
CXEeMBI; yKa3aTh TEXHOJIOTHMYECKHE IoKazarenu oboramieHus. HeobOxoaumo 000CHOBATH
11eJIECO00Pa3HOCTh TPUMEHEHHUSI BBIODAHHOW CXEMBbI OOOTAIleHHs MyTeM €€ CpPaBHEHHUS C



HECKOJIbKUMH JIPYTUMH TEXHOJOTHUECKUMH CXeMaMU C YKa3aHHEeM HX HEJIOCTaTKOB U
NPEUMYIIECTB. YUNTHIBAasl CIOXKHOCTh CPAaBHEHHsSI BCEX BapHAHTOB, MOXXHO OTPaHUYHUTHCS
CpaBHEHHEM JBYX-TpeX BapuaHTOB cxeM. OILIEHWTh BEIUYMHY BKPAIUICHHOCTH IIOJIE3HBIX
MHHEPAJIOB M XapakTep HMX IMPOpacTaHUs W UX BIMSHHE Ha BHIOOp CXeMbl oOoramieHus, B
YaCTHOCTH, Ha BBIOOp yHcna cTanuil oborameHusi. PaccMoTpeTh crocoOHOCTH MHHEPAJIOB K
Heper3MeNbYCHUIO U OIUIAMOBAHHIO, YTOOBI OOOCHOBATh YMCIO CTaAWN OOOTAlICHUS W THII
BBIOMpaeMoro o0opy10BaHusl. BeIOpaTh KaueCTBEHHYIO CXeMY 00OTaleHHUS.

4. IlponsBecTH pacdeT Ka4yeCTBEHHO-KOJIMYECTBEHHON CXEMBI.

5. BBINOJIHUTE pacyeT BOAHO-IIIAMOBOM CXEMBI.

6.BB10Opath 1 paccunTaTh OCHOBHOE 000y I0BaHHE.

7. KpaTko omucatb MeTOIbI ONMPOOOBAaHUS M KOHTPOJS TEXHOJOTHYECKOTo Mpoliecca ¢
UCIIONIb30BAHUEM CpEICTB aBTOMaru3aiuu. CrleayeT TakKe KpaTKO OIHMCaTh —armaparsl
(YCTaHOBKM), TPUHATHIE Ui BCIIOMOTAaTEIbHOIO KOHTPOJII M PETYJIMPOBAHUS OCHOBHBIX
HapaMeTpOB TEXHOJIOTUYECKOTO MpoLecca 000raIeHHs.

8. M310XUTh OCHOBHBIE MEPONPHUATHS O TEXHUKE OE30MacCHOCTH, HAINPABICHHBIE HAa
CHIDKCHUE YPOBHS TpaBMaTH3Ma, YJIYYIICHUS CAHUTAPHO-TUTUEHHYECKUX YCIOBUH Tpyaa
pabOTHUKOB U JIp. (orpaxkacHusI, oOecreueHrne 0e30MacHOCTH ITycKa arperaToB M MaIllfH, 3aluTa
OT TMOPAKEHUSI AIEKTPUIECKUM TOKOM, YCTPOWCTBO BEHTHIISLIMH, OCBELICHUS, 3alIUTa OT IIyMa
BUOpAINH, MEPOTIPHUSTHS TI0 OOPHOE € 3aMbIICHHOCTHIO U T.11.).

Cooepoicanue u ogopmienue nOACHUMENLHOU 3ANUCKU K 3A0AHUI0 HA KYPCOBOE
NPOEeKMUpoBaHue no epasumayuul

Bo BBejeHnH oTpaskaeTcsi pa3BUTHE JTAHHOW OTPACIU MPOMBIIIJICHHOCTH HA COBPEMEHHOM
JTame, 3HAYCHUE M TEPCTICKTHUBBI pa3BUTHUA oOoramieHus. B KpaTkol XapaKTEpHCTHKE
oborameHus pyabl IPUBOIATCS TPAHYIIOMETPUUYSCKUAN COCTAB PY/IbI, TOCTYIAIOIICH B OTACICHUE
U3METBYCHUS, U XapaKTepUCTUKa BEIIECTBEHHOTO M XMMHUYECKOTO cocTaBa pyasl. B pazmene
JIOJDKHBI OBITH TAOJIUIIBI (MJIM KPUBBIE) CUTOBOTO COCTaBa, a TaK)Ke JIAHHbIE MUHEPAJIOTUYECKOTO
COCTaBa M XUMUYECKOT'0 aHallN3a; OCHOBHBIE ()M3UUYECKHE CBOMCTBA PYIbl U MUHEPaIoB. Beibop u
000CHOBaHHME CXEMbl HW3MEIBUYCHHS, KIacCH(PUKAIMU W oborameHus. B stom paszzgerne
HE00X0IUMO pa3padoTaTh (BIOPATh) MPAKTHUECKUE CXEMBI, TPUMEHsIeMbIe 7l O0OTaIlleHUs Py
Ha aHAJOTUYHBIX 0OBekTaX. J[aTh KpaTKOE ONMHMCAHWE W NMPUBECTH PUCYHOK MPUHSITOW CXEMBI;
yKazaTb  TEXHOJOTMYECKHE  ToKa3aTenu oOoraieHus. HeobOxomgumo 000CHOBATh
11eJIECO00Pa3HOCTh MPUMEHEHHS BRIOPAHHOM cxeMbl oborarieHus. [{is 3Toro BeIOpaHHas cxema
CpPaBHHMBAETCSA C HECKOJbKUMHU JAPYTUMHU TEXHOJOTHYECKHMMH CXEMaMH, YKa3bIBAIOTCS HUX
HEJOCTaTKH U IPEUMYIIECTBA. Y UUTHIBAS CIIOKHOCTh CPABHEHUS BCEX BAPUAHTOB MTPH KYPCOBOM
MPOEKTUPOBAHUU, MOKHO OTPAaHUYHUTHCS CPABHEHHEM JBYX-TPEX BaPUAHTOB CXEM.

BennurHaa BKparuIeHHOCTH TIOJIC3HBIX MUHEPAJIOB U XapaKTep MX MPOPACTAHHS BIHUSIOT Ha
BBIOOpP CXeMbl 00OTaIleHHs], B YACTHOCTH, Ha BBIOOpP umcna ctaauii oborameHus. CriocoOHOCTh
MHUHEPAJIOB K TIEPEU3MEITbUCHHIO 1 ONINIAMOBAHHIO TAK)KE BIIMSET HA YMCIIO CTAIUI 000TaleHUS U
HAa THUN BbIOMpaeMoro oOopynoBanusi. Crenyer y4WUTHIBaTh, YTO TMEpEeU3MENbUCHUE U
OIIJJTAMOBAaHUE BPEHO BO BCEX CIydasX W IMOATOMY HEOOXOJIUMO MPHUMEHEHHE OOJIBIIOro YHciia
craauii oboramenusi. [locne aHanmmsa Bcex MaTepuanoB BBHIOMPAETCS KAayeCTBEHHAs cXeMma
oboraieHus. HNmes Ka4eCTBECHHYIO XapaKTePUCTHKY CBIPBS, PacCUUTHIBAIOT
KaueCTBEHHO-KOJIMUECTBEHHYIO cxemy oOoramienus. [Ipu odopMieHHr KypcoBOTO MPOEKTa HET
HEOOXOIUMOCTH TPUBOJUTE PACUeT BCEX Y3JIOB CXEMBI; IOCTATOYHO MPUBECTH PacyeT OJHOTO

y3Ia.
dopma 3armucH KaueCTBEHHO-KOJIMYECTBEHHON CXEMBI 00OTaIEHHUS

Ne omeparnuit | HaumenoBanue Q, /4 Y, % B, % g, %

U IPOJIYKTOB | OMEpallMii |

IIPOJYKTOB

1 2 3 4 5 6




Hcxonst u3 MaHHBIX KaueCTBEHHO-KOJMYECTBEHHOI'O pPacueTa TEXHOJIOTHYECKOH CXEMBbI
oboralieHus, COCTaBIIsICTCS UTOTOBBINM OaaHC MPOAYKTOB O0OTaIEHHUS.

Pacuer BogHO-nuIamoBOM cxembl. Llesb MpOEKTHpPOBaHMS M pacyera BOJHO-IILIAMOBOM
cxeMmbl - obecrnieueHue ontumaiabHoro otHomeHus JXK:T B omepamusx cxembl; OmIpeesieHue
KOJIMYECTBA BOBI, 10OaBIsieMOW (WM BBIBOAMMON) B TOW HWJIM MHOH OTEpaIuu; ONpe/eicHNe
o01ero pacxoja BOJIbI U COCTaBJICHHE OanmaHCoOB 1Mo Boje ( obOmel u cBexeit ). [Ipu pacuere
clelyeT YYHMTBIBaTh, YTO CYMMapHOE KOJMYECTBO BOJbI, MOCTYIMAIOIICH B MpoIlecc, Bceraa
JOJIKHO OBITh PaBHBIM CYMMapHOMY KOJIMUYECTBY BOJIbI, YXOJSAIIEMY U3 Mpoliecca ¢ KOHEYHBIMU
nponykramu. OOmas moTpedHOCTh Bonbl anst 1mexa ((padpuku) wHa 10-15 % mnpesbimaer
noTpedieHue BOJIbI ISl TEXHOJOTUYECKHX 11esel (Ha CMbIB IIOJIOB, POMBIBKY anmnapaToB U T.1.).
[TonHOrO pacyera BOJHO-IIIAMOBOM CXEMbI B TOSICHUTEIBHOM 3alIMCKE MMPOBOJIUTH HE TPEOYETCHI.
HeoOxonumMo moka3aTh MOCIEAOBAaTENbHOCTh pacueTa, yKa3zaThb pacueTHble ¢GOopMylbl U
OKOHYATeJIbHbIC PEe3YJIbTAThI pacueTra. JlaHHbIe pacueTa CBOJATCS B OTACIbHYIO TAOIUILY.

dopma 3aUCH BOJTHO-IIIAMOBOM CXEMBbI

Ne HanmenoBan
omeparuii  u | ue omeparuii u | Q, T/4 R W, M /a V, M /g
MIPOJYKTOB MIPOJIYKTOB
1 2 3 4 5 6

Jis  onTHMH3anMU  TPOIECCOB HM3MENbYeHHs, Kiaccuukanuu, oOorameHuss W T.IL.
HEO0O0XO0IUMO TPOBOAUTD KAXKAYIO orepaluio oopadotku npu nonxydenuu 3adenus XK:T (R). Otu
3HAYeHUsI OepyTCs MCXOAS M3 MPAKTUYECKUX HIIM HMCCIEeNOBATENbCKUX IaHHBIX. PazkmkeHue
MPOJYKTOB OCYILECTBISETCS J00aBICHUEM BOJIbI, YTO JETKO OCYIIECTBUMO. YMEHbIICHUE
otHouteHus XK:T TpeOyet oneparuii 00€3BOKUBaHUS, KOTOPbIE 3HAUUTEIBHO cioxHee. [loaTomy
ormepanuu 00€3BOKMBAHUS CJEIyeT BBOJIUTH B CXEMYy B KpallHHX ciyd4asX, KOrJa OHHU
HEOOXOAMMBI  JUIsI  TIOBBIIICHHUS] ~ TEXHOJOTMUYECKMX  ToKaszarenei. Hopmber  pacxona
JOTIONTHUTETIFHOW BOJIBI, SIBIISIOTCA TOXE HMCXOJHBIMH TOKAa3aTENsIMH, HEOOXOJUMBIMH TIpU
pacueTe BOAONIIAMOBOM CXeMbl. BIIaXHOCTh OTAETBHBIX MPOIYKTOB, HMEIOIINX OTHOCHTEIBHO
MOCTOSTHHYIO WJIM KOJICONIONIYIOCS B Y3KHX TMpeAenaX 3HAYeHWH BeIHUYWHY, TaKKe€ COCTaBISET
TPYIITY UCXOAHBIX TIOKa3aTelen Aisl pacdyeTa BOAOIIIAMOBOM CXEMBI.

[Tocne Bcex pacyeToB Ha KaUECTBEHHYIO CXEMy OOOTralleHusl HAHOCATCS CTPETIKU K MECTy
MI0JIa9M BOJIBI C YKA3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHMM TEXHOJIOTHYECKOW CXEeMbl OOOTaIleHHs] MPOU3BOMAATCS BHIOOp W pacyeT
obopynoBanus. [Ipu BeiOOpe 060py10BaHMsI peIIatoTCs B OCHOBHOM JIBa BoIpoca: 1) BeIOOp TuIia
MAaIIUH AJIs TPaBUTALIMOHHOTO oOorarieHus; 2) onpeneiaeHne TpeOyeMoro KoJIudecTBa MallluH
JUISI TPABUTALIMOHHOTO 00OTaIleHHS.

Br16paTh 1 onucaTh BCIOMOTaTeIbHOE 000pYyI0BaHUE

[To pe3ynpTaTam BBITIOJHEHHBIX PACUYETOB BBHITOJHUTE MPOSKT KOMITOHOBOYHOTO PEIICHHS
MAIIWH JUISi TPaBUTAIMOHHOTO 00O0TaIeH S, TIJIaH U pa3pe3 TPaBUTAIIMOHHOTO 1IeXa.

ITpriMepHBIii TepeUeHb TEM KypCOBOIO ITPOEKTA.
Pa3paboraTh NpoeKT rpaBUTAIIMIOHHO-MAarHUTHOTO O0OTalleHHsI py/Jl, YKa3aHHBIX HIKE:

Ne [Tpon3BOaUTENHLHOCTD, Maccosas gons,
HaumenoBanue pyubl o
BapHuaHTa TBIC. T/TOJ, )
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MarnetuToBas pyaa
MarneruToBas pyaa
MarneTtuToBas pyna
MarueruroBas pyaa
MarneTtuToBas pyaa
MarneruroBas pyaa
MarneruToBas pyaa
MarneruroBas pyaa
MarneTtuToBas pyaa
MarueruToBas pyaa
MarsetuTomMapTUTOBAs pyIa
MaruetuTomMapTUTOBAs pyaa
MarsetuTomMapTUTOBAs pyIa
MaruetuTomMapTUTOBAs pyAa
MarnetuTomMapTUTOBAs pyIa
MarHeTuTOBbIE KBAPIUTHI
MarseTuToBbI€ KBapLUTHI
MarHeTuToBbIE KBaPLUTHI
MarHeTuToBbIE KBaPIUTHI
MarseTuToBble 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 IPOBEAEHUS MPOMEKYTOYHOM aTTeCTAllUN:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHBIE CpescTBa

I1K-3 Ciocoben OCYIICCTBIIATh TEXHUYCCKOC PYKOBOACTBO pa60TaMI/I 10 O6OF3.H_I€HI/IIO ITOJIC3HBIX UCKOITAECMbIX U ITIOATOTOBKE ChIPbHA K 06OFaI_HCHI/IIO,
BBI6HpaTB TEXHOJIOTHIO O6OFaHIGHI/I$[ N PaCCUYUTLIBATH H€O6XOI[I/IMI)I€ TCXHOJIOTMYCCKHUE MMAapaMETPhI

I1K-3.1

Onpenenser
OpraHU3alOHHbBIE U
TEeXHUYECKUE MEPHI 110
BBIIIOJTHCHHUIO
MMPOM3BOJICTBEHHBIX 33JIaHUI B
OTICICHUAX
BCIIOMOTaTENIbHBIX,
[TOJITOTOBUTEILHBIX U
OCHOBHBIX OIlepanui 1mno
repepaboTKe ChIPhSA

Koumpommbte 60npoOCol onna OUCHUBGAHUA 3HaAHUIL:

1. [IpomblieHHbIE TPEOOBaHMS K KAUECTBY MOJIE3HBIX UCKOMAEMBbIX.

2. L{eHHOCTb IM0JIE3HBIX UCKOMAEMBbIX IPU 00OTAIlEHUH UX I'PAaBUTALMOHHBIM METO/IOM.

3. OcHoBHbIE 337]aui TPAaBUTALMOHHOI'O 00OTaleHHs], TOCIEA0BATEIbHOCTD U METO/bI UX PEILICHUS.

4. CoBpeMEHHOE COCTOSIHHE I'PaBUTALIMOHHOIO OOOTaIleHUs MOJIE3HBIX HMCKOMAEMBIX, POJIb U MECTO
Cpeu Ipyrux MeTO/10B O0OTalleHHUS.

0. TeopeTnueckue OCHOBBI IPaBUTAIIMOHHOTO METOJ1a OOOTalleHNS

6. Krnaccudukanys coOBpeMEHHBIX T'PaBUTALMOHHBIX IMPOLIECCOB OOOTalleHusl TBEPIBIX IOJIE3HBIX
MCKOIIAEMBIX B PA3IUYHBIX CPElax.

7. OO6nacTi NpUMEHEHHUs] KaXXJI0T0 M3 TpaBUTALIMOHHBIX MPOIECCOB M MPAKTHKa I'PaBUTALMOHHOIO
oOoraleHus pa3InYHbIX BUAOB MHHEPAIBLHOTO CBIPbS;

8. @daxTophl, BAUSIOLINE Ha 000Tall[eHHE MTOJIE3HBIX HCKOMIAEMBIX IT'PaBUTAIL[MOHHBIM METO/I0M.

0. I'mapaBnuueckas kiaccuuKalnus: Ha3HauYeHHE OIEpalud Ha O00OraTuTeNnbHBIX (habpuKax.

FI/II[paBJ'II/ILIeCKaH KJ'IaCCI/I(l)I/IKaHI/ISI B BOCXOAAIIEM, TOPU30HTAIILHOM, KOM6I/IHI/IpOBaHHOM IIOTOKax.
10. O60FaH_[eHI/Ie MOJIC3HBIX HMCKOIIaCMBbIX FHHpaBHH‘ICCKOﬁ OTC&HKOP’IZ IMPpUHIHUIT pa3aCICHUA, obmactu
MPUMCHCHUS. HI/IKJ'II)I OTCaJaKH.

11. CriocoObl pa3rpy3kH TsKelon (Gpakiiy U3 0TCAJA0UYHBIX MAIIUH.
12. DakTOPHI, BAUSIONINE HA TTPOIIECC OTCATKH.
13. OO0oramieHue B TsSKENBbIX cpelax: MPUHIMII pasfesieHus, o0JacTH MPUMEHEHMs, JOCTOMHCTBA U

HETOCTATKH.

14. CBolicTBa YTSIKEINUTENEH U TSKENBIX CyclieH3uil. [Ipurorosnenue u perenepanus CycreH3uil.
15.  IIpombiBKa: Ha3HAYEHHE ONepaluy, 001acTu NpuMeHeHus. [[poMBIBUCTOCTD P/l M IECKOB.
16. OOoramienne B IMOTOKAa BOJABI, TEKYIIEM I10 HAKJIOHHOM IUIOCKOCTH. TeopeTuyeckre OCHOBBI

MEPEMEIICHN A YaCTUIl B 663HaHOpHOM cJ1a00HAKJIOHHOM ITOTOKE BOJBI.




CTpyKTypHBIH

[Tnanupyemble pe3ynbTaThl

AJEMEHT OneHOYHBIE CpeICTBA
KOMIIETCHIINH 00yueHms
17. OO6orarneHue Ha IUTI03axX: 00ITUe CBEJACHUs, 00JIaCTH IPUMEHEHUS, JOCTOMHCTBA U HEJJOCTATKH.
18. MexaHu3Mm pa3jiesieHus YaCTUI] Ha KOHIIEHTPAIMOHHBIX CTOJIaX.
19. Oo6oraiieHue Ha BUHTOBBIX CEMapaTopax: MPUHIUI pa3/iesieHus, 001acTh MPUMEHEHUSs, TOCTOMHCTBA|
1 HEJIOCTATKHU.
20. OO6oraiiieHue B CTpYHHBIX amaparax.
21. Oboramienue B IeHTPOOSKHBIX amaparax: oOIe CBeIeHuUs, 00JacTH IPUMEHEHNE
22. [TneBMaTuyeckoe oboraiieHue: o01re cBeieHus, 00JacTi MPUMEHEHUs, JOCTOMHCTBA M HETOCTATKH.
(OCOOCHHOCTH ITHEBMATUYECKOTO 00OTaIICHUSI.
23. TexHonornyeckrue cxembl U IPAKTHKA FPABUTALMOHHOTO O0OTAIICHUS Pa3IMYHBIX BUOB MOJE3HBIX
MCKOTIAEMBbIX.
I1K-3.2 Kontponupyer Benenue Bapucosamv 3IcKu3 000pyoosanus, 00bACHUMb NPUHWURN €20 PAOOmbl U PecyIupo8Ku, 000CHOBAMb

rpoiiecca nepepadoTKU ChIPbA,
OpraHu3yeT 0€30MacHy0
paboTy nepcoHaia
o0oraTUTeNbHbIX (Habpuk 1
NPOOMIIEHO-COPTUPOBOYHBIX
YCTaHOBOK

OnmMuManbHble NAPAMEMPBbL €20 PAGOmvl, HA36AMb OCHOBHBIE OOCHIOUHCHIEA U HEOOCHAMKU:

1. KoHCTpykiuss ¥ NpUHIUN pabOThl MEXaHMYECKOTO (CHUpPABbHOrO) Kiaccudukaropa. PerymupoBka

CIIUPATHHBIX KJIACCU(PHUKATOPOB.

Kouctpykius u npuHmum paboTsl ruaporukioHa. OCHOBHBIE TapaMeTphl, BIHUAIONIME HAa PadoTy

TUIPOIIMKIIOHOB.

3. KoncTpykumu u nmpuHIUN paboThl KOHYCHOTO U MHOTOKaMEPHOTO THAPABINYECKHUX KIacCU(PUKATOPOB.
O06nacTu MpUMEHEHUS, TOCTOMHCTBA U HEJOCTATKH.

4. JluadparmMoBbie OTCaOUHbIE MAIIMHBIL: TPUHIIUT pabOThI, 00MacTh MpuMeHeHus1. CxeMbl TuadparMoBBIX!
OTCAJIOYHBIX MAIIIHH.

5. becnopiiHeBbie 0TcaI0UHbIE MAIIMHBIL: PUHITUI PA0OTHI, TPEUMYIIECTBA, 001acTh MpUuMeHeHUs. CXeMBbI
OeCITOPITHEBBIX OTCATOYHBIX MAIIIHH.

6. KoncTpykumu u mpuHIMN paboOThl KOJECHBIX CEMapaTopoB i OOOTaimleHuss B BOJHBIX CYCIICH3USX.
O06JtacTi MpUMEHEHUs, IOCTOMHCTBA M HEJIOCTATKH.

7. KoHcTpykumu v IpUHIMI paOOThl KOHYCHBIX CEMapaToOpoB JAJsl 00OTAIIeHUs MOJIE3HBIX MCKOMAeMbIX B
BOJIHBIX CyCrieH3UsX. O0JIaCTH MPUMEHEHUS, IOCTONHCTBA U HEJIOCTATKH.

8. KoncTpykumu u mpuHIUN paboThl 6apabaHHBIX CEeMapaTOpPOB JJs OOOTAIICHHS B BOJIHBIX CYCTICH3USIX.
O06JtacTi IpUMEHEHUs, JIOCTONHCTBA ¥ HEJIOCTATKH

9. KoncTpykumst U mpuHIUI pabOThl TPEXMPOAYKTOBOTO TSHKEIOCPEAHOTO Tuaporukiona. OO6xacTb
IPUMCHCHHSI.

N




CTpyKTypHBIH

[Tnanupyemble pe3ynbTaThl

JJIEMEHT OrneHouHBIE CpescTBa
KOMIIETEHINH 0byseHus
10. KoHcTpyKius ¥ NpUHLIMI paOOThl KOHIEHTPALMOHHOrO croja. O0sacTH MpUMEHEHMsI, JOCTOUHCTBA U
HepocTaTKu. DakTopsl, BIUSIOIINE HA padOTy CTOJIOB.
11. KoHCTpyKMM M OpUHIMI paOOThl MOABMXKHBIX LUI030B. OONAaCTH NPUMEHEHUs, JOCTOMHCTBA U
HEJ0CTaTKU.
12. KoHCTpyKIIMM M NPUHIMII paboThl HUII030B C OpOMTANbHBIM JABMXKeHHEM Jek («baptines Mosnu» u
«baptne3 Kpoccoenty). ObmacTu mpuMeHeHUs, TOCTOMHCTBA U HEJOCTATKU
13. KoHcTpyKius 1 npuHIMI paboThl BUHTOBOTO cenapatopa. Obnactu npumMeHeHus. GakTopsl, BIUAOLINE
Ha MpOoLeCC BUHTOBOM cenapanuu.
14. Ctpyiinble cenapaTopsl JIIst 000TalleHus OJIE3HbIX HCKOMIAeMBbIX.
15. KoHcTpyKkiiun ¥ npuHUOUI paboThl CTPYHHOrO KOHILIEHTpPATOpa M KOHYCHOro cemaparopa. Oobmactu
IPUMEHEHHUS, JOCTOMHCTBA U HEJOCTATKH.
16. Koncrpykiun u mpuHOUN paboTel Oyrapbl W ckpyOOepa. OOmacTu NpUMEHEHHs, JOCTOMHCTBA M
HEJO0CTaTKH.
17. KoHcTpyKuMu W OpUHLOUI paboOThl KOPBITHOM MOMKM M OamieHHOM Moiku. OOnacTh NpUMEHEHHs,
JIOCTOMHCTBA U HEJOCTaTKH.
18. Oboramenue B OE3HANMOPHBIX IEHTPOOEKHBIX KOHIIEHTpaTopax. KoHCTpykmmm ammaparoB, obiactu
IIPUMEHEHHUs, JOCTOMHCTBA U HEIOCTATKH.
19. KoHCTpyKII# ¥ PpUHIMI pabOTHl THEBMAaTHIECKUX cernaparopoB. OOIacTH MpUMEHEHHs!, JOCTOMHCTBA
Y HEIOCTATKH.
20. KoHCTpyKnMss W TpUHIUI pabOThl MTHEBMATHYECKOW OTCagoyHOW MamuHbl. OOJacTé npuMEHEHus,
JIOCTOMHCTBA U HEJOCTaTKU.
21. KoHCTpyKIMsST W TpUHLMI paboOThl cemaparopa s oboramieHus B alspocycrneHsuu. Oobnactu
IIPUMEHEHHUS, JOCTOMHCTBA U HEIOCTATKH.
I1K-3.3 OnTUMHU3UPYET PEKUMBI Ipaxkmuueckoe 3a0anue: Cocmasums mexnoa02U4ecKyio cXemy cpasumayuoHHo20 0002auieHus,

paboTel 060y I0BaHuS,
MCIIONB3YS TEOPETUUECKUE
OCHOBBI METOJIOB O0OTAIlICHHUS
IIOJIE3HBIX UCKOIIAEMBIX

6b1Opams HeodxX00umMoe 060pyoosanue 01 Kaxicooi onepayuu, 000CH08AMb ONMUMATIbHBLE RAPAMEMPbL
npoyeccos u pexcumsl padoomsl 000pyo00eanus Ons:

— oOorarieHust XpOMOBBIX PY/I;

— oOoraiieHnsi KAMEHHOTO yTJIs;

— o0oraIieHus OJIOBSHHBIX DY,

— o0orarieHus 30J0TOCOJEPKAIINX PYI;




CTpyKTypHBIH
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OrneHouHBIE CpescTBa

— o0oraIneHns: OKUCICHHBIX JKEJIC3HBIX PYII;

— o0oraIieHus: MapraileBbIX py/;

— 00oraIIeHNs IECKOB POCCHINEH PEIKUX METAJIIOB;
— o0Oorartenusi acOeCTOBBIX PY/I.

\Pacuemmnoe 3a0anue:

1. Paccuutarh NPOM3BOIUTEIBHOCTh CIUPAJIBHOIO KIACCU(PHUKATOPA JI CICAYIOIIUX HCXOAHBIX
JAHHBIX: TUAMETpP CIUpPaId 2 M, KOJIWYECTBO CIHpaJieil 2, yroja HakJIOHa JHUIIA Kiaccudukaropa 16°,
4yacToTa BpaiieHus cuupaiu 20 MHH ', MaccoBast Jo/Is B CIIHBE KIIacca kpynHoctu Munyc 0,071 mm 65%,
IUIOTHOCTH KiIaccuduimpyemoro matepuaia 3500 K/, TpedyeMoe pazxikeHue ciuaa 2,0.

2. PaccumTarh miomaip 3epkaja myibIibl B OAHOCIHPAILHOM KJIaCCU(PHUKATOPE C TUaMETPOM CIIUPAIH 2
M.

3. PaccuurtaTh NPOM3BOAMUTENBHOCTh TUAPOLMKIOHA M KOJIMYECTBO THAPOLUKIOHOB C YIJIOM
KOHyCHOCTH 20°, 0GECIeUYHBAIOIINX OOBEMHYIO MPOM3BOIUTEIBHOCTE 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 30JI0TOCOAEPIKAILIEH POCCHITHON PYyIbI.

5. PaccuuTaTh NpoM3BOAUTEIHHOCTh KOJIECHOTO CYCIIEH3MOHHOIO Cenaparopa ¢ IMIUPUHOW BaHHBI 2 M
npu 000TaIIeHUH YTl KPYIHOCTBIO -25+6 MM IpU MaccoBOM Jj0j1e JIerkoi yroiabHo# ¢pakiun 60% mnpu
MJIOTHOCTH cycnien3uu 1500 Kr/M°.

6. PaccuuTaTh NPOU3BOAUTENBHOCTH OJHOSPYCHOTO KOHLIEHTPAI[MOHHOIO CTOJA € MJIOMIAbI0 AeKH 7,5
M JUISL CIIENYIOIIMX MCXOAHBIX JAHHBIX: KPYMHOCTH 3epeH 0,8 MM, MIIOTHOCTH pyabl 3,2 T/MS, MJIOTHOCTH
noJsie3Horo muHepana 12,0 T/M3, TJIOTHOCTB TOPOJBI 2,7 T/M3.

7. Omnpenenuts no merony Jlsmenko I1.B. koHeuHyI0 CKOPOCTH MaeHUS 3epHa MapooOpa3Hoi popMBI
B BOJIE IMAMETPOM 3 MM U ITIOTHOCTHIO 2600 Kr/MS

8. Omnpenenuts no Metony Jlsmenko I1.B. pa3mepsl paBHOmajgaromux 3epeH ¢ mioTHocTsiMu 1800 u
2600 kr/™° 1 KO3 (UIIMEHT paBHOIMAIa€MOCTH, €CJIM KOHEUHask CKOPOCTh MX MaaeHus cocrasiser 0,3 m/c.
9. OmnpenenuTb KOJMYECTBO YTHKETUTENS IIOTHOCTHIO 4500 Kr/M°, HeoGXomMoe st IIPUTOTOBJICHUS]
3 M cycneH3uu mI0THOCTHI0 2000 K/,

10. Omnpepenuts no meroxy Jlsmenko I1.B. pasmepsl paBHomagaronmx 3epeH ¢ miotHoctsMu 1800 u
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2600 kr/M° u K03(PHUITMEHT paBHOITAIaeMOCTH, €CJIM KOHEUHas CKOPOCTh MX MajeHus coctarisieT 0,3 m/c.
11. Tlo Kp¥BBIM OOOraTUMOCTH OIIPEAEIIUTH TEOPETHYECKHUE TIOKA3ATETH 000TAIEHUS (Vi s Virems Vxos Alen
U TUIOTHOCTH pa3/ieJIeHHs), €CII 30JIbHOCTh KOHILIEHTpaTa 8 %, a mopoas 60 %.

12. Onpenenuth KOHEUYHYIO CKOPOCTH CBOOOTHOTO MaICHUS 3epHA KBapla IMaMeTPOM 5 MM B BOJIE.

13. OmpenenuTh CKOPOCTb CBOOOJHOTO MaJeHHs YrOJIbHOTO 3epHa KpymHocThio 0,1 MM, magaromiero B
BO3/yX€ IJIOTHOCTHIO 1,21 kr/m°>. TITOTHOCT yriist npuHATh 1400 KI/M°, BS3KOCTB Bo3ayxa 0,02 10 IMa-c.
14. Paccuutarh pa3Mep MaKCHUMAaJIbHBIX 3€PEH B3BECH, YXOJSIIMX B CIIUB OTCTOMHUKA, €CITU X
THpaBINYecKas KpymHocTsh 1,1 Mm/c, a IuIoTHOCTH 3 r/em”.

15. PaccuuTarh ruApaBIMYECKyIO0 KPYITHOCTh 3€PEH B3BECH B YCIOBUIX CBOOOJIHOIO OCaXJACHUS B BOJIE,
€CJIM SKBUBAJICHTHBIN AHMAMETp ocaxaaroniuxcs yactuil 10 MxM, a TuIoTHOCTH Yactuil 3,4 r/em®.

16. PaccuuTath KpymHOCTh MaKCUMAIbHBIX YACTHI], YXOISAIIUX B CIUB OTCTOMHHKA, €CITH HX
THJIpaBJIMYECcKast KpymHOCTh 0,8 MM/, a INTIOTHOCTH OCAXIAFOIINXCS YacTHI 3,5 /M,

17. Onpepenutbs Maccy MarHeTUTOBOI'O YTSDKEIUTEINS Ul IPUTOTOBIEHHS | M3 CyclieH3UH TIIOTHOCTBIO
1400 KF/M3, €CJIM TIOTHOCT MarHeTuta 4500 kr/m.

18. OmnpenenuTh KOIUYECTBO YTSXKEIUTENS U BOABI 111 TpurorosieHus 100 M beppocriniueBon
CYCII€H3MH MJI0THOCTHIO 2700 Kr/m°> MIPU IJIOTHOCTHU yTspKenuTens 6300 Kr/m°,

19. OmnpenenuTh CKOJIBKO MarHeTUTa HYKHO JOOABUTh B CYCHEH3UIO C MIIOTHOCTHIO 1400 Kkr/M°, 4TOGBI
JIOBECTH ee TIOTHOCTH 10 1480 kr/M%, ecrn motHOCTS yrsikemuresst 4700 kr/v®.

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



