MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

2) YTBEPXJIAIO

2z Hupexrop UT'[uT
HN.A. IleiTanes

13.02.2023 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

T'PABUTAI[HOHHBIH METOJ O5OT ALIIEHUA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX

Kypce 4
Cemectp 8

Maruauroropck
2023 ron



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,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX ,
09.02.2023, nmpoTokon Ne 5 o

3aB. kadenapoit == N.A. T'pummn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

PaGouas nmporpamma cocraBicHa: (/;//
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK ¢

O.E.T'opnosa

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

,/'/4 .
/// B.III. "'angamos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
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 mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

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 nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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
«PaBHOMagaromye 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 yueOHou

VYerHbIi ompoc.

¥ HayYHOM 3amura
cBefieHns 00 oOoraiieHuu e };'i o 1360 ngo HBIX TIK-3.1,
B TSDKENBIX cpenax. Buubl 4 Hoz[rlo) Toﬁak pa60 Tp TIK-3.2,
TSDKETBIX  CcpeJy W HUX p i I1K-3.3
cBOlCTRDY naboparopuomy |IIpoBepka penieHus
3aHATHIO. Pelienre| qoMani-Hux 3a1a4.
JIOMAITHUX 3a7ad4.
CaMOCTOSTENbHOE
3.2 3.2. Tema H3y4eHHEe yaeOHOM .
i yaes VYcTHsIii onpoc.
«Kouctpykuuu u 001acTh Y HAYYHOU Sammta IK-3.1,
NpUME-HEHHsI  allapaToB 4 JIATEPaTypPhIL. 1A6ODATODHELX TIK-3.2,
hiniv's oborareHus B IToaroroska pa60Tp TIK-3.3
CyC-TICH3USAX» nabopaTopHOMY P ’
3aHATHIO.
CaMOCTOSTENbHOE
3.3 3.3. Tema u3y4yeHHue yueOHoi .
N VYeTHBIl onpoc.
«IIpurorosnenue u U Hay4yHOH Samura IK-3.1,
pereHepanusi  CyCHCH3HM. 2 JTUTEPATYypPHI. HA6OPATODHEIX TIK-3.2,
IIpakTuka oborameHus B Ionroroska pa60Tp IK-3.3
CYCIICH3HSIX» nabopaTopHOMY p ’
3aHATHUIO.
Wroro no pazneny 10
4. 4. Paznmen «I'uuppaBmiueckas
OTCaKa»
CaMocTosTeNbHOS
n3ydeHne yaeOHoi .
41 4.1. Tema «OOmue qu Ha 3:01‘/’1 VYcerHBIH ompoc. K-3.1
MMOHSTHUS u y 3armura s
2 JIUTEPATYPHI. TIK-3.2,
TEPMHUHOJIO-THSI, THUIIOTE3bI TosroTosKa & 1abopaToOpHBIX 1K-3.3
otcaaku. LIUKIIbI oTcankuy pabor. '
1a00paTOpHOMY
3aHATHIO.
YcrHblil onpoc.
3armura
4.2 4.2 Tema Tonroroka K 1260 IeilTo HEIX TK-3.1,
) - 4 nabopaTopHOMY patop TIK-3.2,
«OTcamouHbIe MAIIHHB SAHSTIIO pabor. TK-3.3
’ IIposepka pemenus '
JIOMAaII-HUX 3a/1a4
CamocTosATenpHoe
- TIK-3.1,
4.3 4.3. Tema «IIpakTuka 2 U3y4YeHHue yueOHoM Y eTHBIH OIDOC MK-3.2
MIPUMEHEHUS OTCAIKI ¥ HAyIHOU poc. K 3' 3’
JIUTEePaTyphl. '
Wroro no pazneny 8
5. 5. Pasmen «OoOoraimenue B
MOTOKE BOJBI, TE-KyIIeM IO
HAKJIOHHOM MMOBEPXHOCTHY
CamocTosATenpHoe
HU3y4YeHUE yueOHOM .
5.1 Teopernueckue qu Ha yHoﬁ VYerHblit onpoc. MK-3.1
OCHOBBI ~ OOOramieHuss B 5 e }2 . 3amura HK-SIZ’
MOTOKE BOJIbI, TEKYILEM IO HOZ[FIO) Toﬁa;( nabopaTopHBIX HK-3. 3’
HaKJIOHHOM NMOBEPXHOCTH pabor. '
nabopaTopHOMY

3aHATHUIO.




CamocrosiTenbHOE
H3yueHHe yueOHon

VYerHbIi ompoc.

Y Hay4YHOU TIK-3.1,
ii}ma)? oraene. 2 25 THTCPATyPRL. na62angPcI)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 VYcrHslii onpoc. K31
5.4 OOGoramenne  Ha i 3ammra .
BUHTOBBIX aIllapaTax 4 2 HTCPATYPHI. T1a00paTOPHBIX TIK-3.2,
P IMoaroToBka k pa6o$ MK-3.3
nabopaTopHOMY p
3aHSATHIO.
CamocrosTenpHOe
HAYIEHIE ICOHOR | i ompoc. | ot
5.5 Oo0orarenue Ha v 3amura ol
CTPYHHBIX amnmapaTax 2 THTEPATyPBL. 71a00paTOPHBIX MIK-3.2,
pyH IMoaroToBka k aGor MK-3.3
nabopaTopHOMY p
3aHSATHIO.
Hroro no pazaeny 10 10,5
6. 6. Pazgen «OoOorameHue B
[IEHTPOOEKHBIX alIapaTax»
CamocTosiTenbHOe
syeme y%? HOM| v e rhpait onpoc.
U Hay4yHOH IK-3.1,
6.1 Ob6orarieHue B 3amura
2 2 JIUTEPATYPHI. 6 TIK-3.2,
HHiIoHax IMonroroska a Op:g;)i) HbIX TK-3.3
nabopaTopHOMY P
3aHATHIO.
CamocTosiTenbHOe
M3y4YeHHe yaeOHOH .
6.2 OooramieHue B U Hay4HOH chg{gnzlp;);‘;poc. [K-3.1,
LEHTPOOEKHBIX 2 2 JIUTEPATYPHI. H TIK-3.2,
11a00paToOpHBIX
KOHIIEHTpaTopax [Moaroroska k aGor IK-3.3
nabopaTopHOMY P ’
3aHSTHIO.
Wroro no pazneny 4 4
7. 7. Pazgen «[IpoMbIBKa»
CamocrosTenpHOE
U3y4YeHHue yueOHoM o
71 7.1. Tema «OOmue W Hay4HOU YCTSZIHP?TZP oc TIK-3.1,
CBEIEHUsI O IIPOMBIBKE. 2 1 JIUTEPATYPBHI. - IK-3.2,
71a00paTOPHBIX
IIpupona cBsi3HOCTH TTIUH» [ToaroroBka k aGoT TIK-3.3
nabopaTopHOMY p ’

3aHATHUIO.




CamocrosiTenbHOE
H3yueHHe yueOHon

VYerHbIi ompoc.

7.2 7.2. Tema «Amnnapatsl 1 1 HI;TIZEE)};:;;I:I 3amura g§:§ ;,
VTS IPOMBIBKH PYyJI» ToxroTosKa K ﬂa60paz%T(§)TpHHx IK-3.3
nabopaTopHOMY p ’
3aHATHIO.
HUroro no pasaeny 2 2 2
8. 8. Pazmen «IIneBMaTnueckoe
00OTaICHHEY
CaMOCTOSTENbHOE
8.1 8.1 Tema «O6ume Hsyqlfl::;e y};{sgﬂon YcrHblii onpoc. K-3.1
CBEACHHA 0 1 221 JINTE };i bl 3amura HK-3l2,
ITHEBMAaTU4Y€-CKOM PaTypEL 1a60paTOPHBIX oy
IToaroroska TIK-3.3
o0orarieHuN pa0or.
1a60paTOpHOMY
3aHATHIO.
CaMOCTOSTENbHOE
rsyrerne yqev6 HOM |y ermprit orpoc.
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 ’
3QHATHIO.
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 |45/18U1| 15/41 | 53,5 DK3aMEH,KII
Hroro no aucnumninuze 60 |45/18U1| 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 «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 INPEACTABICHHYI0O 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 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
7abopaTopHbIX pabOT CTYOEHThl JOJDKHBI HAayduTbes paboTarh 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
OroJIIe-TEHbY.

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 .

10 Ne norosopa Cpoxk neiicTBuUS TULEH3UU
MS Office 2007 |, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca Cchuika
Harmwmonanbuasa
UH()OPMAIIOHHO-aHATUTHYECKAs URL: https://elibrary.ru/project_risc.asp

cucremMa — Poccuiickuii HHJIEKC HAYYHOTO
[TouckoBas cucrema Axagemus Google
(Google Scholar)
Wndopmanmonnas cucrema - Eamnoe
OKHO JIOCTyna K HWHGMOOPMAIMOHHBIM
Poccuiickas l'ocynapcrBenHas
oubnnoreka. Karanoru
DJNEeKTpOHHBIE  Pecypchl  OMOIMOTEKH
MI'TY um. I'' 1. HocoBa
YHuBepcureTckas uHpopMaImoHHas
cuctema POCCHJI

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

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

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

https://uisrussia.msu.ru

MartepuanbHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAeT:

MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

Tun u Ha3Banue aynutopuu OCHAICHNE ayTUTOPUA

Jleximonnas ayautopuss MyJbTUMENUWHBIE CpeICTBAa XpaHEHUs, IMepeladyd U
IpeJcTaBlIeHNUs HHPOpMaAUU

Jlabopatopust (aya. 09) 1. YcraHoBka st ompenesieHuss CKOPOCTeH CBOOOA-HOTO U
CTECHEHHOTO MaJICHUs YaCTHII.

2. YcraHOoBKa 7151 000TaleHus Ha TUAPOIMKIIOHE.

3. YcraHoBKa 1t 00OTaneHns Ha KOHIIEHTPAIIMOH-HOM CTOJIE.

4. YcraHoBKa AJis o0oraiieHusi Ha BHHTOBOM cerapa-Tope.

5. YcraHoBKa a1 o00TaIieHus Ha EHTPOOESKHOM KOHIIEHTPATOPE.

6. YcraHnoBka 715 o6oraiieHus Ha OTCaJI0YHON Ma-TIHHE.

7. YcTaHOBKa [T pa3/ieieHus] MaTepualia 1o Kpyn-HOCTH Ha KaCKaIHOM MUPaMUIaIbHOM
KJaccugukarope.

KommnberoTteprsiit kiace [lepconanbabie KoMmbioTepsl ¢ makerom MS Office, ¢ Beixomom B
WHTepHeT M € JOCTYyIIOM B DJJIEKTPOHHYIO HH(POPMAIIMOHHO-00PAa30BaTENbHYIO CPEdy
yHUBepcuTeTa. YueOHbIi GuinbM «[ paBUTAITMOHHOE 00OTAIIEHUE TIOJIE3HBIX HCKOTIAEMBIX».

AyIuTOpHH AJISi CAMOCTOSATENBHOM PabOThl: KOMITBIOTEPHBIE KJIACCHI; YNTABHBIE 3aJIbI
oubmuoreku IlepconanpHbie KoMmmboTephl ¢ makerom MS Office, Beixogom B MHTepHET 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO Cpely YHUBEPCUTETA

[lomemenue ans  XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  y4yeOHOIo
obopynoBanust Illkaper a7 XpaHeHus y4eOHO-METOAMYECKOW JOKYMEHTAaIMH, Y4eOHOro
000pyI0BaHUS ¥ Y4€OHO-HATJISATHBIX TTOCOOHUH.
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[Tpunoxenue 1
6. YueOHO-MeTOAuYeCKHE o0ecneueHrne CAaMOCTOSITeIbHOM PadoThI CTYIEHTOB

[To mucuuminHe «I'paBUTALMOHHBIA METOZ O0OTaIIeHHsD» NPEIyCMOTPEHA ayIUTOPHAS H
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaromuXxcs.

BHeayauTopHas caMoCTOsITeNbHast padoTa CTYICHTOB OCYIIECTBIISCTCS B BUE TOATOTOBKH
K Ha60paTOpHBIM, KOHTPOJIbHBIM pa60TaM, CCMUHAPCKUM 3aHATUAM, IIPU PCIICHHUU AOMAIIHUX
3a/1a4.

IIpakTnyeckne 3aHATHS, UX HANMEHOBAHHUeE U 00beM B yacax - 17 yacos

[Tpaktuyeckas pabora Nel OmpeneneHue CKOpPOCTeH NaaeHUs YacTUI[ IO IEPBOMY
napamerpy JIsmenko — 2 yaca

[TpakTudeckas padora No2 Omnpenenenue kodpuIMeHTa paBHOTIATAEMOCTH IO BTOPOMY
napamerpy Jldmenko — 2 yaca

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

[TpakTnueckas padora Ne4 Meronuka pacuera TuJpOLUKIOHOB — 2 yaca

[Tpaktuyeckas pabora Ne5S OpakiMOHHBIN aHAIN3 U KPUBbIE 000raTUMOCTH — 2 yaca

[Mpaktuyeckas padora Ne6 OmnpeneneHre 000raTAMOCTH yIiist — 2 gaca

[Tpaktuyeckas padora Ne7 Metoanka pacuera IUIOTHOCTH TSDKEJION CYCHEH3UH M pacxoza
YTSDKEIUTENs — 2 Jaca

[Tpaktunyeckas padora Ne§ [IpakTuka npuMeHeHHs LEeHTPOOESKHBIX arnaparoB — 2 yaca

[TpakTnueckass  pabora  Ne9  Cxembl  NHEBMATUYECKOro  oOoraiieHus  Ha
acOectooOoraTuTenbHbIX padpukax — 1 yac

IlepeyeHb KOHTPOJILHBIX BOIPOCOB /JIsl CAMONPOBEPKH

Paznen 1. TeopeTuueckrne 0CHOBBI IPaBUTAITMOHHBIX TTPOIIECCOB.

Knaccudukanus rpaBUTAIMOHHBIX MTPOIIECCOB.

Buasl conpoTuBieHus cpes] MaaroIiiuM TeJlaM.

KoHeuHnast ckopocTh najieHus Tedl.

Ornpezenienrie KOHEUHON CKOPOCTH TaIeHUs 110 TIepBOMY TapameTpy JIsameHko.
PaBHonmanaromue tena.

Ornpezenenne pa3MepoB paBHOMAJAIONIUX TEJl IO BTOPOMY MapaMeTpy JIsieHko.
CrecHeHHbIE MTaJICHUS TEI.

Pasnen 2. O01mue 3aKOHOMEPHOCTH JIBMKEHUS 3€PEH B CpeIax.

CenMMEHTAIIMOHHBIN aHAIH3.

['unpaBnuyeckas KiaccupuKamms

['unpaBnuyeckue KaacCuPUKaTOPhI

Mexanudeckue KiaccupuraTopbl

I'mapoumKIIOHbI

Pasjlen 3. O0oraieHue B TSOKEIBIX CpeIax.

1 OO6orainenue B TSDKETBIX cpefiax.

2 KonecHbie cemapaTopsl 11t 000TanieHus B TSHKETBIX CpeIax.

3. KonycHble u 6apabaHHbIe cemapaTopsl st 000TAIIEHHUs B TSKEIbIX Cpeax.
4

5

NoURwWNE

agbrwpnE

@pakIHOHHBIN aHAJIN3.
OborarieHne Ha KOHYCHBIX cerapaTopax M CTPYHHBIX KOHIIEHTPAaTOpax.
Paznen 4. Orcanxa.

1. Ob6orarieHue o0Tcaakoil.
2. OTtcano4Hble MalIuHEIL.
3. @DaKTOPbI pEryITUPOBKU PaOOTHI OTCATOYHBIX MAITHH

Paznen 5. OGoramienne B cTpye BOJBI, TEKYIIIEH MO0 HAKIIOHHOM MIIOCKOCTH.



1. Ob6orarieHne Ha BUHTOBBIX CEMapaTropax U KOHIEHTPAIIMOHHBIX CTOMAX.

Paznen 6. TexHOIIOTMYECKHE CXEMBl M OpPTaHU3AIMs MPOM3BOJCTBA HA TPAaBUTAIIMOHHBIX
dabpukax.

1. TexHOJNIOTUYECKHE CXEMBI OOOTAIICHHS.

Paznen 7. CrienmanbHble BUABI TPaBUTALIMOHHOTO 00OTrallleHusl.

1. [TpombIBKa, MpUMEHsSIEMOE 000pyIOBaHHE.

2. [THeBMaTH4eCcKOe oOoTaIeHe, UCIOIb3yeMoe 000pyI0BaHNUE.

KOHTpOJILHLIe TECThbI

Bapuanr 1

1. TToHsiTHE O IPABUTAI[HOHHOM METO/IE€ OOOTAICHHSL.

a) [Tpotiecchl pa3iesieHust CMECH 3epPEH 0 TIOTHOCTH, KPYITHOCTH U (hOpMe YaCTHII.

b) [Tporiecchl pasjeneHuss CMECH 3€pPeH 10 Pa3IUYhi0 B CMAYHUBACMOCTH HX
MTOBEPXHOCTEH.

C) I[Tporecchl paszeiaeHnsi CMECH 3€PEH OCHOBAHHOE HA PA3IMYMU UX XHMHYECKUX
CBOMCTB.

d) [Mporiecchl pa3ieaeHus CMECH 3€PEH OCHOBAHHOE HA MX CIIOCOOHOCTH BCILIBIBATS.

2. Kakue IOomoJHUTENbHBIE CUIIBI KPOME BEca Tella B CpPelle MOT'yT JEHCTBOBATh HA 3€pHA
IPU UX pa3JIe]IeHUH IPaBUTALMOHHBIM METOAOM?

a) LleHTpOOEIKHBIC U AJICKTPOMATHUTHBIC CHITBL.

b) ApxumenoBa cuia.

C) WHepIOHHBIC CHJIBI.

d) CHJIbl MOJIEKYJISIPHOTO B3aUMOICHCTBHSI.

3. KakoBbI IyTH CHU)KEHUS HIDKHETO Tpe/ieia KPYITHOCTH Pa3IeisieMbIX YacTHIL?
1. [IpruMmeHeHure annapaToB ¢ BO3AYLIHOM CPENO.

2. [TpuMeHeHHE anmapaToB ¢ HEHTPOOSIKHBIM TOJIEM.

3. [IpruMmeHeHne annapaToB ¢ BOJHOW CPEoM.

4. [TpuMeHeHHe anmapaToB ¢ MOBBIIICHHBIM 3HAYEHUEM CHII TPECHUSI.

4. Yto moKa3bpIBaeT KpUBask pacipeaeseHus 30JIbHOCTH?

a) 30JIBHOCTD TSKEIIBIX (DPaKITHIA.

b) 30JIbHOCTB JICTKHX (PpaKIIHii.

c) 30JIbHOCTh IPOMEKYTOUHBIX (PPAKITHIL.

d) 30JIbHOCTB AJIEMEHTAPHBIX CIIOEB YIJIsI, PACCIIOEHHOTO T10 TUIOTHOCTH.

5. JAna ompeneneHus KakuX CBOWCTB MaTepHalOB HUCIOIB3YETCS MHKHOMETPUYECKHIA
meron”?

a) KpynHocTtH yacrwui.

b) IIOTHOCTH YacTHII.

C) @DOpMBI YACTHIL.

d) TBepAOCTH YacTHII.

6. Kakue cpenbl Ha3bIBAIOTCS BI3KUMU?

a) Cpenbl, XapakTepU3yOIHecs HATMIHEM BHYTPEHHETO TPCHUS.
b) Cpenbl He CIIOCOOHBIE PaCTEKATHCS 110 MTOBEPXHOCTH.

C) Cpelnpl, ”HTEHCUBHO B3aWMOJEHCTBYIOIIME C TBEPAON ITOBEPXHOCTHIO.
d) Cpenpl He CrTOCOOHBIE 00TEKATh MY3bIPSIMU.

7. UTo Takoe KOHE4YHasi CKOpOCTh MaIeHUs TE B cpeaax?

a) CKopocTh, KOT1a TEeNo nepemMeniaeTcs 6e3 YCKOpeHHUs.

b) CKOpOCTh B KOHIIE MAJCHUS TeIa.

c) CKOpPOCTb € YBETMUYMBAIOIIUMCS YCKOPEHUEM.

d) CKOpOCTh B Havaje MaJeHus Tea.

8. YciioBue BOZHUKHOBEHHS TypOyJIEHTHOTO peXXHUMa MaeHHS TEll.

a) IIpu BBICOKOI CKOPOCTH MaJICHUS TEN.

b) [Tpu majieHu MEJKKX Ted.

C) [Ipu mageHnu Tea1 ¢ Majgol CKOPOCTHIO.



d) [Tpu mageHnu Te ¢ MOCTOSTHHOW CKOPOCTHIO.
9. Bropoii mapametp JIsamieHko.

a) v " Re

b) v/ Re

C) v - Re?

d) v/ Re?

10. Onpenenenue k03P PUIIECHTa PAaBHONIAAEMOCTH.

a) OTHOIIICHHE CKOPOCTH MaJICHHS K pa3Mepy Tela.

b) OTHOIIICHHE TUaMeTpa TeJia K CKOPOCTH MaICHHUS.

C) OTHoIIICHHE TUaMeTpa Tella K MJIOIIAAN ero MOBEPXHOCTH.

d) OTHOIICHHE JUAMETPOB 3EPEH JIETKOTO M TSDKEOr0 MHUHEPAIOB, MAJAIONIHX C

OJIMHAKOBOM KOHEUYHOU CKOPOCTHIO.
11. Yro Takoe rumpaBandeckas Kiaccupukaus?

a) IIporiecc pas3aeseHns cMecH 3epeH HO uX (opme.

b) [Mporuecc pasaeneHus CMECH 3epPEH Ha KIIaCChl KPYITHOCTH B BOJIC.

C) [Ipoiiecc pa3aeneHus: CMeCH 3epeH HO MX (PH3UKO-XHMHUYECKHM CBOMCTBAM.
d) [Ipotiecc BbIICICHUS METTKUX 3EPEH.

12. Kak u3MeHHUTCS KPYIHOCTh CIMBa MEXaHUYECKOTO KiacCupuKaTopa npu pazOaBiIeHUH
naTauug?

a) KpymnHocTh c1MBa HE U3MEHUTCH.

b) KpymHOCTh ciMBa yBETUIHUTCS.

c) KpymnHoCcTh c1MBa yMEHBIIUTCSL.

d) KpymHOCTh CliBa OCTaHETCSI OCTOSHHOM.

13. Yto Takoe UK OTCAaKU?

a) Bpems pasrpys3ku TxKen0i Qppakiuu.

b) Bpems nepemerieHus Matepuana yepe3 0TCaJOuHyI0 MallluHYy.

C) [lepuon BpeMeHH OT MOJIa4y MaTepuaia JI0 €ro pa3esieHHs.

d) [Tepuon BpeMeHH 3a KOTOPBIM BOJla COBEPIIAET BOCXOASMINI U HUCXOAAIININ XOI.

14. DpdexTuBHOCTH Mpoliecca 00OTaIIEHHSI B TSXKENbBIX CYCIIEH3USX.

a) Hwxe s pexTuBHOCTH 00OTaIlleHUs] OTCAIKOM.

b) CambIii 2 QeKTHBHBII MPOIECC TPABUTAIIMOHHOTO METO/IA.

c) Hwxe 3 PpekTUBHOCTH MTHEBMATHYECKOTO 00OTalleHHUS.

d) Hwxe apdexTnBHOCTH 00OTaIIEHUs B CTPYHHBIX CemapaTropax.

15. O6nacTb MpUMEHEHUs IUTI030B.

a) Jiist M3BJICUSHHS PEIKAX U OJIarOpOTHBIX METAILIOB.

b) Jlnis n3BIeUeHMs HeCyIb(pHUIHBIX MUHEPAJIOB.

C) JInst ynayeHust TIIUHBI.

d) Jnist obGoramieHust pyJ] IBETHBIX METAJIJIOB.

Bapuanr 2.

1. HemocTaTky rpaBUTalilmOHHOTO METO/IA.

a) Jloporoii u Cj0KHBIN.

b) Hanndne HIDKHETO Mpejiena KPYIMHOCTH pa3esisieMbIX YacTHI.

c) Bricokast 3HEproeMKOCTb.

d) Hwu3zkas mpon3BOIUTEIHFHOCTD alliapaToB.

2. Uro sBisieTcss OCHOBOW JUIS paslelieHHs] TPaBUTALMOHHOTO METOJla Ha Pa3IUYHbIC
MpOECChI?

a) Crioco6 ncrnoabp30BaHus Pa3IMyUs CBOMCTB MUHEPAIIOB.

b) CBoiicTBa cpel, B KOTOPBIX MTPOUCXOIUT pa3AeiieHHe MHHEPAJIOB.

c) Crioco6 nmojiaun Matrepuasa B 000raTUTENbHBIN anmapar.

d) OU3NKO-XMMHUYECKHE CBOWCTBA MHHEPAJIOB.

3. CreneHp 3KOJIOTHUECKON O€30MaCHOCTH I'PAaBUTALIMOHHOTO METO/Ia B CPABHEHUH C
(IIOTAIIMOHHBIM METOJIOM.



a) ['paBUTAITMOHHBII METO/ SKOJIOTHYECKH 00JIee OnaceH, yeM (IOTAI[MOHHBIH.

b) ['paBUTAIIMOHHBIN METO SKOJIOTHYECKH OE30IaceH.

C) ['paBUTALIMOHHBINA METO HKOJIOTUIECKN MEHEE OMACceH, YeM (pJIOTallMOHHBIM.

d) DKosoruyeckas OnacHOCTh OJJMHAKOBA.

4. Yro noka3plBaeT KpuBasi KOHIEHTpaTa?

a) 3aBUCUMOCTh MEXJY CYMMapHbIM BBIXOJOM BCIUIBIBIIMX (pakiuuii u ux
30JIbHOCTBIO.

b) 3aBUCUMOCTh MEXJy CYMMapHbIM BBIXOJOM HOTOHYBIIMX (pakiuuii M ux
30JIbHOCTBIO.

c) 3aBUCUMOCTb MEX/1Y CYMMAapHBIM BBIXOZOM INPOMIIPOAYKTOBBIX (Dpakiui U HX
30JIbHOCTBIO.

d) BbIxo1 KOHIIEHTpAaTa.

5. T'maBHas mnpuyMHa OMMOOK TMPH ONPEACICHUU IUIOTHOCTH IOPOIIKOOOPa3HBIX
MaTepHaJoB MUKHOMETPUUYECKHM CIIOCOOOM.

a) Maas HaBecka.

b) HemnonHoe BBITECHEHHE MTy3bIPHKOB BO3/yXa.

C) Hwuskast m1oTHOCTh MaTepuaa.

d) BbICOKast IIIOTHOCTH MaTepHara.

6. Kora Bo3HUKaeT AMHAMUYECKUH K0I()(OUITUEHT BA3KOCTH?

a) B cityuae tuHaAMHYECKH MTOIBUKHBIX CPE].

b) B ciryuae HemoIBMKHBIX CPe.

C) [Tpu HarpeBanuu cpe.

d) [Tpu co3manuu Haa CPeOH BaKyyma.

7. YcnoBue TOCTHKCHUS 36PHOM KOHEYHOW CKOPOCTH TIaJICHHS.

a) Korna Bec Tena B cpeie O0JIbIIE CHITBI COTIPOTUBIICHUS CPEJIBI.

b) Korza Bec Tena B cpene paBeH CHiIe COMPOTHUBIICHUS CPEIbI.

C) Korza cuia conpoTUBICHUS CPeibl paBHA HYITIO.

d) Korza BrIcOTa MaieHus TeN 3HAYUTENbHA.

8. Uro Takoe nmapametp PeiiHonbaca?

a) Yucnmo, xapakTepu3ylollee TeMI MPUOOPETeHUsI TEIOM KOHEYHOH CKOpPOCTH
naJICHHS.

b) Yucio, xapakTepHu3yrolee pexkuM MaieHus Tel ¥ peodiialaHie BI3KOCTHOTO HITH
JTMHAMHYECKOTO COTPOTHBIICHUSI.

c) Yucio, yka3bIBaroliee Ha OTCYTCTBUE BI3KOCTHOTO COMPOTHBIICHUS.

d) Yucio, XxapakTepu3yroliee JMHaAMUYECKOE COTPOTHUBIICHHUE.

9. I uero ucrosib3yercst BTopou napamerp JIamenko?

a) Jnst  ompeneneHus pa3MEpOB  PABHOMANAIONIUX 3€peH W KoddduimreHTa
PaBHOIIAIaEMOCTH.

b) Jliist ornipe/iesieHUst KOHEYHOM CKOPOCTH TaICHHS TEIL.

c) Jns onpeneneHus K03()(UIMEHTa COPOTUBICHHS CPE/IBL.

d) Jlns onpenenenus mapamerpa PeitHonbca.

10. Kakue Tena Ha3pIBalOTCS paBHOMAJAIOIIUMU?

a) Wmerornye pa3indHbie CKOPOCTH TTaICHUSI.

b) Hmeroniye BRICOKHE CKOPOCTH TMaICHHS.

C) Hmerorye oMHAKOBBIE KOHEYHBIE CKOPOCTH MAICHUSL.

d) Hmeroniye HU3KHE CKOPOCTH MaJACHUS.

11. Mepsl Uil mpelOTBpAlleHHs] KOATryJSIUU IPH MPOU3BOJCTBE CEIUMEHTAIIMOHHOIO
aHanausa.

a) Wcnonp30Bath aucIeprarop.

b) [TpuMeHSTH KOAryasHTHI.

C) [Tpou3BOANTH HEMPEPHIBHOE MTEPEMEIITHBAHUE.
d) [Tpou3BOIUTE OJOTPEB B3BECH.

12. HegocTaTku ciupalibHBIX KJIaCCU(UKATOPOB.



a) Mautblii MEKPEMOHTHBIN IEPUO.

b) Huskast mpor3BOIUTEILHOCTb.

C) DHEProeMKOCTb.

d) 3aHUMAIOT 3HAYUTEIHHYIO IPOU3BOIUTECIBHOCTD IIJIOIIATh.
13. Uto naet yBesnnyeHHE pacxoa MOAPEIIETHON BObI B IPOLIECCE OTCAAKU?
a) [ToBbIIaeTCsS KAYECTBO JIETKON (PpaKIIny.

b) [ToBbImaeTcs Ka4eCTBO TKEIOH (HPaKIIHH.

C) YckopsieTest mpoIiece OTCaIKH.

d) He BinsieT Ha Ka4ecTBO MPOAYKTOB pa3AeiICHHUS.

14. Yem onpenensieTcs CTeNeHb MPOMBIBUCTOCTH pya?

a) CBOMCTBaMU TJIMHBI.

b) KosnyecTBOM TITHHBIL.

C) Hanmunem TOHKO3EpHHUCTBHIX MUHEPAJIOB.

d) KpymHOCTBIO pY/IbI.

15. T'naBHas OCOOEHHOCTb  TEXHOJOTMUYECKUX  IIOKa3aTeleil, IOoly4yaeMbIX  Ha
KOHIIEHTPALMOHHBIX CTOJIaX.

a) BbicoKkast CTereHb KOHIIEHTPAIIUH.

b) BbicoKast pOM3BOIUTENBHOCTD.

C) Beoicokuil BeIXo TsKeNoN ppakuuu.

d) BbICOKuiT BBIXO KOHIIEHTpATA.

Bapmuanr 3.

1. IIpeumyIecTBa rpaBUTAIIMOHHOTO METO/IA.

a) 3HauMTeabHAs ~ KPYMHOCTh  O0OraiiaeMoro  marepuajia ©  BbICOKas
IPOM3BOUTEIBHOCTD aIapaTos.

b) B03MOXHOCTh pa3/ieieH st yAbTPATOHKUX YaCTHII.

c) B03MOKHOCTB pasjieieHust TF00bIX MUHEPAJIOB.

d) Bbicokasi CKOPOCTD pa3/ie/CHUs YaCTHII.

2. qTO npeﬂonpeﬂenﬂeT BO3MOXHOCTh HCIIOJIB30BaHUA I‘paBI/ITaHI/IOHHOFO MEeTOoaa
oboramenusa?

a) XapakTeprcTiKa 000ran@aeMoro Marepyalia U KIMMaTHIeCKUe YCIOBUS peTHOHA.

b) Nudpactpykrypa peruoHa.

c) Hanmuune nCTOYHUKOB SHEPrOCHA0KEHHS.

d) Huskue TpeOoBaHMs K KOHEYHBIM KOHIIGHTPATAM.

3. KakoBa 1ienp GppakiimOHHOTO aHaau3a?

a) Pa3nenenne marepuaia mo KpymHOCTH.

b) Pa3nenenue MaTepuaa 1o miIoOTHOCTH.

c) Pa3nenenue marepuana no Gpopme 4acTHil.

d) Pasnenenue maTepuaa 1o mBery.

4. Yto moka3siBacT KPUBasi IOPOIbLI?

a) 3aBHCHMOCTh MEXKIY CYMMapHbIM BBIXOJOM BCIUIBIBIIMX (Pakiuii H HX
30JIbHOCTBIO.

b) 3aBHCHMOCTh MEXIYy CYMMAapHBIM BBIXOJOM IOTOHYBINUX (pPakiuii H WX
30JIbHOCTBIO.

C) 3aBHCHMOCTh MEKIY CYMMApPHBIM BBIXOJIOM ITPOMITPOIYKTOBBIX (Dpakmuii U UX
30JIbHOCTBIO.

d) BbIxos koHIIEHTpaTa.

5. Yro Takoe BA3KOCTh cpen’?

a) CBOICTBO Cpell OKa3plBaTh CONPOTHUBICHHE OTHOCHUTEIBHOMY JIBUKEHHIO
3JICMEHTaPHBIX CIIOCB.

b) CBOICTBO CpejT HE pacTeKaThCsl.

c) CBOICTBO Cpe/l OKa3bIBATH COMPOTUBIICHUE UX HCIAPCHHIO.

d) CBOICTBO cpesr 00TEKaTh MOBEPXHOCTD YaCTHII.



6. PazmepHOCTh IMHAMHUYECKOTO KO3 PHUIIMEHTA BA3KOCTH.

a) H* ¢/m°

b) H* m/c

c) Ta/c

d) M2/e

7. Bpemst JOCTHKEHUS TEJIOM KOHEYHOM CKOPOCTH T ICHUSI.

a) Heckonbko MUHYT.

b) Heckompko 9acos.

C) Heckonbko cexyH/I.

d) J1011 CEeKYH/IBL.

8. Uro nokasbiBaeT quarpamma Peitnes?

a) 3aBUCHMOCThH CKOPOCTH MaJICHHsI OT pa3Mepa Tea.

b) 3aBUCHMOCTbH CKOPOCTH MaJICHHSI OT (POPMBI Tea.

C) 3aBUCHMOCTD KO PHIIMEHTA COPOTHBIICHUS OT YKcia PeiiHombca.

d) 3aBrCcUMOCTh KO (HHUITUEHTA COIIPOTUBIICHHS OT CBOUCTB CPEJIBI.

9. Jlyis1 4ero MCMob3yeTcs nepBblii mapametp JlsaiieHko?

a) Jlis  ompenencHWs pa3MEpOB  PABHOMANAIONIUX 3€peH U KOAPPUIIUEHTA
PaBHOIAIaEMOCTH.

b) Jlyis1 ornipe/iesieHUs] KOHEYHOM CKOPOCTH TaICHHS TEIL.

c) Jlnst onpenesieHust KO3QGUIIMEHTA CONPOTUBIICHHSI CPEJIbI.

d) Juist onipenenienus mapamerpa PeitHonbca.

10. Kakue qOMOTHUATEIbHbBIE COMPOTUBIICHHS BO3HUKAIOT MPH CTECHCHHOM TTaJICHUH TEJT 10
CPaBHEHHIO CO CBOOOIHBIM?

a) ComnpoTHBIICHHUE 32 CUET CUIIbI TSHDKECTH.

b) ConpoTUBJICHHE 3a CUET MHEPIIUU YACTHIL.

c) ComnpoTHBIICHHUE 3a CUET BI3KOCTH YaCTHII.

d) ConpoTHBJICHHE 3a CUCT CTOJIKHOBEHHUS YACTHII.

11. Ycnosue, HeoOxoqumoe i obecriedeHrsi CBOOOTHBIX YCIOBUN MAJACHUS YacTHIL MIPH
MIPOU3BOJICTBE CETMMEHTAIIMIOHHOTO aHATN3A.

a) [TepemermmBanue.

b) O0ecrieueHne BEICOKOTO 3HAYCHUS Pa3KMIKEHHOCTH ITYJIBIIBI.

c) [IpumeHeHne KoarynsHTa.

d) [TogorpeB mysbIibl

12. IIpeumyiecTBa rTuApOLUKIOHOB.

a) 3aHMMAIOT Malyl0 TMPOW3BOJCTBEHHYIO IUIOIIAJAb M HMMEIOT  BBICOKYIO
HPOU3BOAUTEIHHOCTb.

b) Hwuskas 3HeproeMKocTh.

c) 3HAYUTETBHBIA CPOK CITYKOBI.

d) B03MOXXHOCTE KiIaccH(PHUKAIIIN KPYITHO3EPHUCTOTO MaTepHara.

13. Kak m3MeHsieTcsi 4acToTa IMyJbCallMil MPH YMEHBIIEHHH KPYIMHOCTH 00oramaeMoro
Marepuaia’?

a) YMensbIaercs.

b) YBenuuuBaercs.

C) He uzmensiercs.

d) OcraeTcst MOCTOSTHHOM.

14. IIpenMymiecTBa MHEBMATUYECKOTO 00OTAIICHHS.

a) MeHbIlne KanuTalbHbIE 3aTPaThl, POIIE CXEMbI, OTCYTCTBHE BOIHO-IIIAMOBOTO
XO034MCTBa.

b) Bricokast 3 peKTHBHOCTD pa3/ielieHus.

c) Bo3MokHOCTB OOOTrameHus HeKIacCu(pUIIMPOBAHHOTO MaTepHaa.

d) Cnaboe mslIc00pa3zoBaHue.

15. IlpeumyiiecTBa BUHTOBBIX CENIapaTOPOB.
a) ITpocToTa KOHCTPYKIIMU U HAJEKHOCTh B paboTe.



b) Bo3moxkHOCT OOOTaIIeHHs KPYITHOKYCKOBOTO MaTepHala.

C) Bricokas creneHb KOHIIEHTPAIIHH.

d) Huskoe suepromnorpedicHue.

Bapmuanur 4.

1. O6nacTh NPUMEHEHHUS TPABUTAITMOHHOTO METO/IA.

a) Jlnst pa3zienenusi 3epeH, UMEHOIIHX Pa3IndHyo Gopmy.

b) st paznieneHust 3epeH, UMEIONIMX Pa3InIHY0 KPYITHOCTb.

C) Jlnst pa3zienenst 3epeH, MMEIOIIHMX Pa3InYHy0 CMaYHBaEMOCTh TOBEPXHOCTH.

d) st paznienieHust 3epeH, UMEIOIINX Pa3IMYHYIO TUNIOTHOCTb.

2. Pa3junuue B KaKMX CBOMCTBaX MHUHEPAJIOB UCIOIb3YETCS P IPaBUTAIIMOHHOM METO1e?

a) DU3UKO-XHUMHUYECKHE CBOMCTBA.

b) [110THOCTB, KPYITHOCTH U (hOpMA YACTHII.

C) JlMcriepCHOCTh M KPYITHOCTD YaCTHII.

d) Ko duimeHT CKobKEeHHS YaCTHII 110 ITIOBEPXHOCTH.

3. JI71s1 yero UCHoJb3yOTCS PE3YNIbTaThl (PPAKIIMOHHOTO aHAIH3a?

a) Jlist onpenenenus 3 HEKTHBHOCTH U3BICUYCHUS YACTHII.

b) Jnis  ompeneneHusl CTENEHW O0OraTUMOCTH M COCTABIICHHS] TEOPETUYCCKHX
0aJlaHCOB MPOAYKTOB 00OTAIICHUSI.

c) Jist onipeiesieHus BBIXO/a TSHKEIION (ppaKiiuy.

d) Jlnst onpeiesieHust BBIXOa JIETKO# (pakiuu.

4. Yro moka3bIBaeT KpUBas INIOTHOCTH?

a) 3aBUCUMOCTh MEXJIYy CYMMapHBIM BBIXOJOM MOTOHYBIIMX (pakiuii U ux
30JIBHOCTBIO.

b) 3aBUCUMOCTh MEXKJIYy CYMMapHBbIM BBIXOJOM BCIUIBIBIIMX (pakiuii u HX
30JIbHOCTBIO.

C) 3aBHCUMOCTh MEXIYy CYMMAapHBIM BBIXOJOM IPOMITPOAYKTOBBIX (DPaKIHii U HX
30JIbHOCTBIO.

d) [TnotHOCTH hpakumii.

5. UTo Takoe CUIIbl BHYTPEHHETO TPCHUS?

a) Cuibl, BOSHUKAIOIINE BHYTPU CPEIIBL.

b) CuJibl, BOSHUKAIOIIHUE TIPU CKOJIBKCHUH CIIOEB KHJIKOCTH.

C) Cwuibl, BOHUKAIOIIUE MTPU 00TEKAaHUU YaCTHIL.

d) CuJibl, BOSHUKAIOUIHME TIPU TIOIbEME YACTHIL.

6. UeM xapakTepu3yIOTCs CTPYKTYPHUPOBAHHBIC CYCIICH3UN?

a) CoXpaHSIOT CIEIJICHUE U IPH OTCYTCTBUU PA3HOCTU CKOPOCTEH.

b) O0:1a1af0T TIOBBIIIIEHHON TEKYYECThIO.

c) HecmocoOHOCTBIO pacTeKaThCesl.

d) Hecmoco6HbI 00TeKaTh YaCTHIIBI.

7. YcnoBue BOSHUKHOBEHHSI IJAMHUHAPHOTO PEXUMA MAJICHUS TEll.

a) [MTageHue KPymHBIX TEII.

b) [MageHne MEJIKHUX TEIL.

C) IIpu BBICOKOI CKOPOCTH TaJICHHUS.

d) [Tpu mageHnu ¢ MOCTOSTHHOM CKOPOCTHIO.

8. IlepssIiit mapametp JIsmieHKo.

a) v " Re

b) v/ Re

C)\V . Rez

d) v/ Re

9. 3epHa Kakoi GOpPMBI UMEIOT HAUOOIBIIIYIO CKOPOCTH MaCHUS?

a) [Tnockwue.

b) VYrioBaThle.

C) [ITapooOpa3sHbie.



d) [TpsMoyroibHbIE.
10. Ilouemy CKOpPOCTh MaJ€HUS YAaCTHUI[ B €CTECTBEHHBIX YCJIOBUSX MEHBIIE, Ye€M B
CBOOOIHBIX?

a) 3a cyeT BSI3KOCTH CPE/IBbL.

b) 3a cueT BOSHUKHOBEHUS JIOMIOJTHUTEIBHBIX COIIPOTUBIICHHH.

c) 3a cyeT yMEHBUICHHS CHIIBI TSDKECTH.

d) 3a cueT yMeHbIICHUS KOA(PPHUIIMEHTA COPOTHBIICHUSI.

11. Hemoctatku ruipoIiMKJIOHOB.

a) Bricokoe sHepronorpedienne u ObICTPBIA U3HOC.

b) Maiiast mpou3BOAUTEIHHOCTb.

C) 3aHMMAIOT 3HAYUTEIILHYIO IIPOU3BOIUTEIBHOCTD ILJIOMIAIb.

d) HeB03MOXKHOCTB Ki1accH(DUKALUK TOHKO3EPHUCTOrO MaTepHaa.

12. Yemy paBHa MakcUMaJlbHas IUIOTHOCTb CYCIIEH3UU?

a) [Toy10BMHA IIIOTHOCTH YTSDKEITUTEIIS.

b) [110THOCTH YTSHKEITUTEIIS.

c) [Toyi0BHHE CyMMBI IJIOTHOCTEH YTSXKEIUTEISI U BOJIBL.

d) [TonoBHHE pa3HOCTH TNIOTHOCTH YTSHKEITUTENS U BOJIBI.

13. HemoctaTku MHEBMATHYECKOTO 00OTAIICHHSI.

a) Huskas 3¢ pekTuBHOCTD, 00JIbIIOE MTBLIICOOPA30BAHKE U OTPAHUYCHHAS! KPYITHOCTD
ofboraiaemMoro Marepuara.

b) Bricokue kanuTaabHbBIE 3aTPATHI.

c) OtcyTCTBHE BOAHO-IIIAMOBOTO X035iCTBA.

d) [TpomyKThl OOOTAIIEHHS CyXHeE.

14. T'naBHast 0cOOCHHOCTD PAOOTHI IIGHTPOOEIKHBIX KOHIIEHTPATOB.

a) Heo0x01uMOoCTh BBICOKOTO Pa3KIKCHUS ITYJIIIBI.

b) BrIcokast JHEProeMKOCTb.

C) Bricokoe ycKopeHue Mpu BpallleHHH poTopa.

d) Heo0xoauMocTh 1o1auul My IbIIbl ¢ MaJIbIM Pa3KIKEHHEM.

KypcoBoii mpoekT BbINOIHAETCS OOy4YaroIIMMCSl CaMOCTOSITENIBHO IO/l PYKOBOJCTBOM
IpernoaaBaTes.

[lenp BBIMONHEHUS KypCOBOTO MpOEKTa MO JUCHUIUIMHE «['paBUTAllMOHHBIN MeEToA
oOoraimeHus» COCTOMT B TOM, YTOOBI 3aKpEMUTh M YIIyOUTh NPAKTUYECKHE HABBIKH II0
00OraleH1Io MOJe3HbIX MCKOMAeMbIX I'PAaBUTAIIMOHHBIM METOOM, MOJTY4YE€HHbIE Ha JEKIUIX U
IpY BBHIMOJIHEHUH Ja00paTOpHBIX PadOT. B 4WacTHOCTH, CTYAEHT JOJDKEH YMETh NpPaBUIBHO
000CHOBaTh TEXHOJOIMYECKYI0 CXEMY TIPaBUTAI[MOHHOIO Ipoliecca, BBIOpaTh M paccUMTaTh
OCHOBHOE U BCIIOMOTATEeIbHOE 000pYyJOBaHHE U PAIMOHAIBHO Pa3MECTHUTH €TI0 BO (MJIOTAIIOHHOM
exe.

B mporecce BBITIOTHEHUST ATOTO MPOEKTa CTYAEHT JOJDKEH WCIIONb30BaTh 3HAHMSA,
MOJIy4YEeHHBIE paHee MPHU U3yYeHUH CMEKHBIX JUCLUIUINH, a TAK)KE ONBIT paboThl U HaOII0AEHUS
OpA  TPOXOXKICHWHM  TPOHW3BOJICTBEHHOW  MPAaKTHKH IO  TOJYYEHUIO  TIEPBUYHBIX
npodeCCHOHATIBHBIX YMEHHI M HaBBIKOB, a TaKXe JIMTepaTypy MO BOMpPOCaM MPOEKTHPOBAHUS
o0oratuTenbHbIX (padpuK.

3amaHMeM Ha  KypcOBOM  TMPOEKT  HpeaycMaTpuBaeTcs — pa3paboTarh  MPOEKT
TPaBUTAIIIOHHOTO OTJENICHNUS ISl TePEePadOTKH JKENE3HOT0, XPOMUTOBOTO, 30JI0TOCOIEPIKAIIETO
ChIpbsi. B cooTBeTcTBUU C 3a7aHMEeM HEOOXOAMMO OOOCHOBATh TEXHOJIOTHMIO TPABHUTAIMOHHOTO
npoIiecca, pacCunTaTh KaueCTBEHHO-KOJMYECTBEHHYIO M BOJIHO-IINIAMOBYIO CXEMBI, BEIOpATh H
paccuuTaTh OCHOBHOE M BCIIOMOTaTeIbHOE 000PyA0BaHHE.

[IpumepHOE 3a7aHNe HA KYpPCOBOI ITPOEKT:

PazpaboTare mnpoeKkT TpaBUTAIIMOHHOTO Liexa st oboramieHust pyasl. BeiOpate u
o0OocHOBaTh cxemy oOorameHus pyzapl. Crhenare pacyeT KadyeCTBEHHO-KOJMYCCTBEHHOM U
BOJIHO-IIJTAMOBOM CX€M, a TaK)K€ OCHOBHOT'O M BCTIOMOTaTeIbHOT0 000pyaoBanus ((paoromanivs,
nuTaTeNel peareHTOB M KOHTAKTHBIX 4YaHOB). CrenaTh HMPOEKT KOMIIOHOBOYHOTO PELICHUS



IPaBUTALIMOHHOTO O0OPYJOBaHUS, TIAaH M pa3pe3 TPaBUTALIMOHHOTO Iiexa. VMIcXoqHble AaHHBIE:
MaccoBas J10J1s1 HEHHOI0 KOMIIOHEHTa B pyne, %, B KOHIETpare, %, B XBOCTaX, %; KPYIMHOCTh
U3MEIBYEHHON PyAbl U IPOU3BOJAUTENBHOCTh HA MPOEKTUPYEMOM NPEINPUITHUU 3a1aeT
IpenoiaBaTeb.

KypcoBoil MNpoOeKT BBINIOJIHAETCA CTYAEHTaMHU [0 PYKOBOACTBOM IIpenojaBaTeds,
Ha3HaueHHOro Kadenpoil, mepen KOTOPBIM KaXbli CTYyJEHT OTYMUTBHIBAETCS O BBIIOJIHEHUU
IIPOEKTa B COOTBETCTBUU C YTBEPKICHHBIM I'pa)MKOM U PACIHCAHUEM KOHCYJIbTALIUH.

KypcoBoii mpoeKT A0KEH COCTOATh U3 PaCYETHO-TIOSCHUTEIIbHOMN 3anucku o0bem 35 — 40
CTpaHHI] PYKOIICHOTO TEKCTa U rpa)uuecKoil yacTu, Ha KOTOPOH BBIYEPUMBACTCS IJIAH U pa3pe3
(JIOTALlMOHHOTO OTAEJEHUS, YepTeXk BBINOJIHACTCS Ha jaucre ¢opmara A-1. BbelnoiaHeHHBIN
IIPOEKT 3allMIIAETCs CTYACHTOM Iepell KOMUCCUEN IpenoaaBaTeneil u3 2-3 yeloBeK, B COCTaB
KOTOPOH BXOJUT PYKOBOAMTENb IpoekTa. JlaTa 3amuThl Ha3HAyaeTcs WHIUBUAYAIbHO IS
Ka)KJ0ro CTyJIeHTa IpY BblJIade 3a/laHusl.

[Tpu BBINOIIHEHUH KYpCOBOI'O IPOEKTA IEpe CTYJEHTOM CTOAT ciedyrouue 3a0aju.

1. Otpa3uTh pa3BUTHE JAaHHON OTpaciu HPOMBILUIEHHOCTH Ha COBPEMEHHOM JTarle,
3HA4YEHUE U MEePCIEKTUBBI Pa3BUTHsI 00OTaILIEHHS.

2. B KpaTko# xapakTepuCTHKe 000ralleHus! pyAbl IPUBECTU IPAHYIOMETPUUYECKUI COCTAB
pyAbl, TOCTyHarolleld B OTAEICHHE HW3MENbUYCHHS, U XapaKTEpUCTHKY BEIIECTBEHHOIO M
XUMHUYECKOI0 cocTaBa pyabl. HeoOxon1umMo Takke npeacTaBuTh TabIUIb! (MU KPUBbBIE) CUTOBOIO
COCTaBa, a TaK)Ke JaHHbIE MUHEPAJIOTMYECKOIO COCTaBa M XMMUYECKOIO aHajn3a; OCHOBHbBIE
¢du3nyecKue CBOMCTBA PYy/Ibl U MUHEPAJIOB.

3. BeiOpatb M 000CHOBaTh CXE€Mbl M3MEIbYEHUS, KiIacCU(UKAUUM M OOOTraleHHs.
Pa3zpaborars (BEIOpaTh) MpaKTHYECKUE CXEMBI, TPUMEHIICMbIE JUISI O0OTANICHHSI 3aJaHHOTO THIIA
pyAbl Ha aHAJIOTMYHBIX OOBekTax. JlaTh KpaTkoe onucaHHe M IPUBECTH PUCYHOK HPUHATOU
CXEMbl; yKa3aThb TEXHOJIOTMUECKHUE IoKazareiau oboramenus. HeoOxomumo o00ocHOBaTh
1eJ1ecO00pa3HOCTh MPUMEHEHHUs BBIOPAHHOW CXeMbl OOOTallleHHs IyTeM €€ CpaBHEHHs C
HECKOJIbKUMH JIPYTUMHU TEXHOJIOTMYECKMMM CXeMaMH C YyKa3aHHEM HUX HEJOCTaTKOB U
IIPEUMYILIECTB. YUUTHIBAs CIOKHOCTb CPAaBHEHMS BCEX BapHAaHTOB, MOXHO OIPAHUYUTHCS
CpPaBHEHHMEM [BYX-TpeX BapHaHTOB cxeM. OIIEHUTb BEIWYHHY BKPAIJIEHHOCTH IOJE3HBIX
MHUHEpAJIOB M XapaKTep MX MpopacTaHUs M MX BIMSHUE Ha BHIOOp CXEeMbl OOOramieHus, B
YaCTHOCTH, Ha BBIOOp uucia cTaauil oboramieHus. PaccMoTpeTh CIOCOOHOCThP MHMHEPAJIOB K
NEepeUu3MeNIbYeHUI0O U OIUIAMOBAHMIO, YTOOBI OOOCHOBATH YMCIIO CTaJui OOOTaIleHus U THII
BbIOMpaemMoro o0opyaoBanus. BeiOpaTh Ka4eCTBEHHYIO CXEMY OOOTaIlleHHUs.

4. IIpousBecTH pacdyeT KaueCTBEHHO-KOJIMYECTBEHHOMN CXEMBI.

5. BBINOJIHUTE pacyeT BOAHO-IIIAMOBOM CXEMBI.

6.Be1Opath 1 paccunTaTh OCHOBHOE 000pY/I0BaHUE.

7. Kpatko omucaTe MeTOAbl ONpOOOBaHHS M KOHTPOJISI TEXHOJIOTMYECKOTO Ipoliecca ¢
UCIIOJIb30BaHUEM CpEACTB aBTomaru3anuu. Crenyer TakKe KpaTKO OIKCaTh anmnaparsbl
(YCTaHOBKH), TPHUHSTHIE [UIsI BCIIOMOTATEILHOIO KOHTPOJIE M PEryJIHpOBaHUS OCHOBHBIX
napaMeTpoB TEXHOJIOTHYECKOT0 Mpolecca 00oraiieHusl.

8. M31noxuth OCHOBHBIE MEpOINPUATUS IO TEXHUKE OE€30MacHOCTH, HalpaBieHHbIE Ha
CHI)KCHHE YPOBHSI TpaBMaTH3Ma, YJIy4YLIEHWs CAaHUTApPHO-TUTMEHWYECKHUX YCIOBUH Tpyna
PabOTHHUKOB | JIp. (OTpaxkaeHus1, o0ecredeHne 6€30MacHOCTH ITyCKa arperaToB U MallliH, 3aIluTa
OT MOPAXKEHUS DJIEKTPUUECKUM TOKOM, YCTPOMCTBO BEHTWIISALIMU, OCBELLIEHHS, 3aIIUTa OT IIyMa U
BUOpALIUU, MEPONIPUATHS 11O OOpbOE C 3aNbIIIEHHOCTHIO U T.11.).

Cooeporcanue u ogopmienue NOACHUMETbHOU 3ANUCKU K 3A0AHUI0 HA KYPCOBOE
nPOeKmuposanue no epasumayui
Bo BBCICHHUU OTPAXKACTCA PA3BUTUC )IaHHOﬁ OoTpaciii MPOMBINIJICHHOCTH Ha COBPEMECHHOM
JTame, 3HAYCHHWE M TIEPCIEKTHUBHI pa3BUTHs oOoramieHus. B KpaTkoil XapaKTepUCTHKE
oOoraieHus pysl IPUBOAATCS TPAHYJIIOMETPHUECKUI COCTAB PY/bI, MOCTYIAIOMICH B OTIEICHUE
HU3MCJIBUCHUA, U XAPAKTCPUCTHUKA BCHICCTBCHHOTO U XMMHYCCKOI'O COCTaBa pPYIbI. B pasaciic
JIOJDKHBI OBITh TAOJIUIIBI (MJTM KPUBBIC) CUTOBOTO COCTaBa, a TAaK)Ke JIAaHHBIE MUHEPAJIOTHYECKOTO



COCTaBa M XUMHUYECKOTO aHaJIM3a; OCHOBHbBIE (DU3MUYCCKIE CBOMCTBA PYAbl U MUHEPATIOB. BriOOp 1
000CHOBaHHE CXEMbI HW3MENbUYCHMs, Kilaccupukanmuu u oborameHus. B sTtom pasjgene
HE00X0IUMO pa3paboTaTh (BIOPATH) MPAKTHUECKUE CXEMBI, TPUMEHIIEMbIE JIJIsl O0OTAICHUS PY/T
Ha aHAJOTHYHBIX 0OBbekTaxX. J[aTh KpaTKOE ONMHMCAHWE M NMPHUBECTH PHUCYHOK MPHUHSATOU CXEMBI,
yKa3aThb  TEXHOJOTMYECKHMEe  TokKazareau  oboramienus.  HeoOxommmo  0O0OCHOBAThH
11eJIeCO00Pa3HOCTh IPUMEHEHHUS BRIOPAHHON cXeMbl oOoraiieHus. [ 3Toro BeIOpaHHas cxema
CPaBHUBACTCS C HECKOJIbKUMH JPYIMMHU TEXHOJIOTMYCCKMMU CXEMaMHU, YKa3bIBAIOTCA WX
HEJOCTaTKU U IPEUMYIIECTBA. YUUTHIBAsI CIIOKHOCTh CPAaBHEHUS BCEX BAPUAHTOB IPU KYPCOBOM
NPOCKTUPOBAHNH, MOYKHO OTPAHUYMTHCS CPABHECHHEM JIBYX-TPEX BAPHAHTOB CXCM.

Benu4urHa BKparieHHOCTH MOJIE3HBIX MUHEPAJIOB U XapaKTep UX IMPOPACTaHUs BIHSIOT Ha
BBIOOpP CXeMbl 00OTaICHMS], B YACTHOCTH, Ha BBIOOpP umciia ctaauii oborameHus. CriocoOHOCTh
MHUHEPAJIOB K IIEPEN3MEIbYCHHIO 1 OIINIAMOBAHHIO TAK)KE BIIMSCT HA YMCJIO CTAIUI 000TaleHUS U
Ha TUO BbIOMpaeMoro obopymoBaHus. CreayeT Yy4YWTHIBaTh, 4YTO I[EPEU3MEIbUCHHE U
OIIUIAMOBAHUE BPEIHO BO BCEX CIy4asX M MOATOMY HEOOXOIUMO MPUMEHEHHE OOJIBIIOrO YUCIia
cramuii oboramienus. Ilocie aHammM3a BceX MaTepHAOB BBHIOMpACTCs KadeCTBEHHAs CXema
oOoraiieHus. Nwmes Ka4eCTBEHHYIO XapaKTEPUCTHKY CBIPBS, PacCUUTHIBAIOT
Ka4eCTBEHHO-KOJIUYECTBEHHYIO cxeMy oboramienus. [Ipu odopmiieHHH KypCOBOTO MPOEKTa HET
HEOOXOJMMOCTH MPUBOJUTH PAcYeT BCEX Y3JIOB CXEMbI;, JIOCTATOYHO TMPUBECTH PACUET OJHOTO

y3Ia.
dopma 3aIuCcH KaueCTBEHHO-KOJIMYECTBEHHOM CXEeMBI 000TaIleHIUs
Ne omepamuii | HaumenoBanue Q, T/u Y, % B, % g, %
U IPOAYKTOB | Oomeparuii 1
IPOJYKTOB
1 2 3 4 5 6

Hcxons W3 NaHHBIX KaueCTBEHHO-KOJMYECTBEHHOI'O pacueTa TEXHOJOIMUECKOH CXEMbI
oOoraiieHus1, COCTaBIIETCs UTOTOBBIN OanaHC MPOIYKTOB OOOTallleHHS.

Pacuer BOgHO-mIIamMoOBOM cxeMmsl. Llenb IMPOEKTHMPOBAaHMS M pacyeTa BOJHO-IIIAMOBOM
cXeMbl - obecrieyeHre onTumanbHoro otHomeHus K:T B omepamusx cXeMsbl; OmnpeaereHue
KOJIMUECTBA BOJBI, 10OABIsieMON (MM BBIBOAMMOW) B TOW WJIM MHOM ONEpaluu; ONpeleleHne
o0miero pacxojia BOJBI U cOcTaBiieHHe OanmaHcoB o Boxe ( oOmiei u cBexedt ). [Ipu pacuere
ClelyeT Y4YMThIBaTh, YTO CYMMAapHO€ KOJMYECTBO BObI, MOCTyMNAloOIIe B Mpolecc, BCeraa
JIOJDKHO OBITh paBHBIM CYMMAapHOMY KOJIMYECTBY BOJIbI, YXOJAIIEMY U3 MPOLEcca ¢ KOHEUHBIMU
npoaykramu. OOmias moTpeOHOCTh BoAbl ans mexa (¢pabpuxu) Ha 10-15 % mnpesbimaer
notpebieHne BObI 17151 TEXHOJIOTUYECKUX 1ieJiel (Ha CMBIB IIOJI0B, MPOMBIBKY alnapaToB U T.1.).
[TostHOTO pacuera BOIHO-IIIIAMOBOM CXEMBI B OSICHUTENLHOM 3alliCKe MPOBOJUTH HE TpeOyeTcs.
HeobxonuMo moka3zaTh TMOCJEIOBAaTEILHOCTh pacyera, ykKa3aTb pacueTHble (GOopMyibl U
OKOHYATEJIbHBIE pe3yNIbTaThl pacuera. JJaHHbIe pacueTa CBOJSATCS B OTJACIbHYIO TaOIHUILy.

Popma 3a0MCH BOJHO-IINIAMOBOM CXEMBI

Ne Hanmenosan
omeparuii U | ue omneparuit u | Q, T/4 R W, M fa V, M /g
MIPOJYKTOB MTPOTYKTOB
1 2 3 4 5 6

JUis  onTMMH3aLMU TPOIECCOB HU3MENbUYeHMs, Kiaccudukanuu, oOorameHuss W T.I.
HE00X0IMMO IPOBOAMUTD KaXAYIO orepaliiio o0padotku npu nonydenuu 3Hadenus XK:T (R). Otu
3HaYeHUs OepyTcs MCXOAS M3 MPAKTUYECKUX WIIM HMCCIeI0OBAaTENbCKUX IaHHBIX. PazkmkeHue
IPOAYKTOB OCYHIECTBISIETCA NOOABIEHUEM BOJBI, YTO JIETKO OCYIIECTBHMO. Y MEHBIIECHUE
otHomeHus XK: T TpeOyet onepauuii 00€3B0KMBaHM, KOTOPBIE 3HAUUTENBHO ciioxkHee. [ToaTomy
ornepauuu 0O0€3BOXKMBAHMS CIEAyeT BBOAWTH B CXEMy B KpallHUX CilydasX, KOIJa OHH
HEOOXOAMMBI  JUIs  TIOBBILIGHUS  TEXHOJOTMYECKMX  Tokaszareneid. Hopmbel  pacxona
JIOTIOJIHUTEIBHON BOJIbI, SIBISIFOTCS TOKE HCXOJHBIMU IOKa3aTeIsIMHM, HEOOXOAMMBIMU IpU
pacueTe BOAOLLIAMOBOM cXeMbl. BIIaXXHOCTh OTAEIBHBIX IPOAYKTOB, HUMEIOLIUX OTHOCUTEIBHO



MOCTOSIHHYIO WJIM KOJEONIOUIYIOCs B y3KMX Tpe/eiax 3Ha4YeHUH BEITHMUYMHY, TAKXKE COCTABISET
TPYIITY UCXOJHBIX ITOKA3aTeNIeH IS pacueTa BOAOIIIAMOBOM CXEMBI.

[Tocne Bcex pacyeToB Ha KAYECTBEHHYIO CXE€MY OOOTrallleHUs] HAHOCSATCS CTPENIKH K MECTY
MIO/1a4X BOJIBI C YKa3aHUEM €€ KOJIMYECTBa.

Ha ocHOBaHMM TEXHOJIOTMYECKOH CXeMbl 00OTalleHUs MPOU3BOIATCS BBIOOp M pacyer
ob0opynoBanus. [Ipu BeiOope 060py10BaHUS pelIaroTcsi B OCHOBHOM J1Ba Bompoca: 1) BeIOOp Tumna
MaIlliH I TPaBUTAIIMOHHOTO oOoramieHus; 2) onpezeneHne TpedyeMoro KoJIM4yecTBa MalluH
JUISI TPAaBUTALIMOHHOTO 00O0TaleHUSI.

BriOpatp u onucath BcioMoraTeabHOe 000pyAoBaHUEe

[1o pe3ynpTaTaM BBINOJHEHHBIX PACUYETOB BBIIOJHUTH IPOEKT KOMIIOHOBOYHOIO PEUICHUS
MaIllFH JUIsl TPaBUTAIIMOHHOTO 00OTalleHNs, TUIaH U Pa3pe3 TPaBUTALMOHHOTO 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 pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MMPOMEKYTOYHOM aTTeCTAIlUN:

Kon
WHJUKaTOpa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

O11eHOYHBIE CpeacTBa

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

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

I1K-3.1

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

KOHmpOﬂbele 60NRPOCHL ona OUeHUueanus 3HAHUIL:

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

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

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

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

0. Teopernueckrne OCHOBBI TPABUTALIMOHHOTO METO/1a O0OTaICHHUS;

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

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

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

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

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

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

HCOOCTATKH.

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

MEPpCMCIICHNA YaCTUILl B 6C3HaHOpHOM C1a00HAKIIOHHOM ITOTOKE BOJbI.




Kon

NHaukaTop AOCTHIKEHUS

O11eHOYHBIE cpe€acTBa

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

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

onmuManbHbvle napamempnl e2o pabomel, HA36amMb OCHOBHBIE OOCHIOUHCHIEA U HEOOCHIAMKU:

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

CHHMPAIBHBIX KIaCCU(PUKATOPOB.

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

TMJIPOLIUKIIOHOB.

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

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

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

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

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

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

0. KoHcTpykuus u mpuHIMIT pabOTHl TPEXMPOTYKTOBOTO TSDKEIOCPEAHOTO THIAPOIMKIOHA. OOmacTh

N

MMPUMCHCHUS.




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 OpUHIMI paOOThl MOABMXKHBIX LUI030B. OONAacTH NPUMEHEHUs, JOCTOMHCTBA U
HEJ0CTaTKH.

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

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

14. Ctpyiinble cenapaTopsl st 000TaIleHus MOJIE3HbIX HCKOIIAEMBbIX.

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

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

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

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

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

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

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

I1K-3.3 OnTUMHU3UPYET PEKUMBI Ipakmuueckoe 3a0anue: Cocmasunmsb mexno102UHECKYI0 CXEMY SPACUMAYUOHHO20 0002aWeHUs,

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

6bIOpams HeodXo0umoe 000pyoosanue 013 Kax3coou onepayuu, 000CHO8AMb ONMUMAIbHbBIE RAPAMEMPb,
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.

\Pacuemnoe 3a0anue:

1. Paccuutarth NpPOM3BOJUTEIBHOCTh CIUPAIBHOIO KJIACCHPUKATOpAa A CIEAYIOIUX HCXOAHBIX
JAHHBIX: TUAMETpP CIUPaId 2 M, KOJIWYECTBO CIHpaJiei 2, yroj HaKkJIOHa JHUIIA Kiaccudukaropa 16°,
yacToTa BpaiieHus cnupaiu 20 MHH ', MaccoBast Jo/is B CIIHBE KJIacca kpynHoctu Munyc 0,071 mm 65%,
IUIOTHOCTH Kiaccuduimpyemoro matepuaia 3500 Kr/m®, TpedyeMoe pazxikeHue ciuaa 2,0.

2. PaccuuTarh miomaap 3epkaja myiblbl B OAHOCIMPAIEHOM KJIACCU(PHUKATOPE C TUAMETPOM CIIUpaIu 2
M.

3. PaccuurtaTh NPOM3BOAMUTENBHOCTh TUAPOLMKIOHA M KOJIMYECTBO THAPOLMUKIOHOB C YIJIOM
KOHyCHOCTH 20°, 0GECIeUYMBAIOIINX OOBEMHYIO MPOM3BOIUTEIBHOCTE 900 M/ M HOMHHAIBHYIO
KpynHOCTh ciuBa 50 MkM. J[aBieHue mynbnsl Ha BXoze B ruaponukioH 0,1 MITa.

4. PaccuuTaTh NPOU3BOAMUTENBHOCTh AuadparMoBOM OTCAJOYHOM MalIMHBI ¢ paboyell IJIOIAAbI0
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 o€ Jierkoi yroiasHoU (paxiuu 60% mnpu
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. Ompenenuts 1o Metony Jlsmenko I1.B. pasMepsl paBHOmamaromux 3epeH ¢ miotHocTsMu 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. Omnpenenute mo meroxy Jlsmenko I1.B. pasmepsr paBHOmamaronmx 3epeH ¢ miotHoctssMu 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 OOOTraTUMOCTH OIIPEAEIIUTH TEOPETHYECKHUE TTOKA3ATETH 000TAIEHUS (YViry Virems Vxos Almen
U TUIOTHOCTH pa3/ieJIeHHs), €CIIU 30JIbHOCTh KOHILIEHTpaTa 8 %, a mopoas 60 %.

12. OmnpenenuTb KOHEUHYIO CKOPOCTH CBOOOTHOTO MaIEHUS 3epHa KBapla IMaMeTPOM 5 MM B BOJIE.

13. Omnpenenutb CKOpOCTb CBOOOJHOIO MaJeHUs YTOJILHOrO 3epHa KpynHocThio 0,1 MM, majatomero 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 rupaBIMyueCcKy0 KPYIHOCTb 3€PEH B3BECH B YCIIOBHIX CBOOOJHOI'O OCAXICHHS B BOJIE,
eCIIH SKBHBATCHTHBIN IHAMETP OCAK/IAIONIMXCS YacThIl 10 MKM, a ILIOTHOCTB 9acTHIL 3,4 T/cM>,

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

17. Onpepenuth MacCy MarHeTUTOBOTO YTSDKEIUTENS U MPUTOTOBIEHHS | M3 CyclieH3UH TIOTHOCTBIO
1400 KF/M3, €CJIM TIOTHOCTH MarHeTuta 4500 Kkr/m’.

18. OmnpenenuTb KOMUYECTBO YTSHKEIUTENS U BOBI A7 TpuroroBienus 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, €CIIH €€ II0THOCTh 1480 Kkr/M°, a IIOTHOCTD 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.



