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1. HEJIX OCBOEHUA

1.1 | Lensro aucuumuinHbl « Teopust 00pabOTKM METAIIIOB TAaBICHUEM) SBIISETCS H3yUeHHE 0COOCHHOCTEH TIIaCTHYECKOTO
nehopMUpOBaHHS METAJLIOB U CIIABOB, YCIOBUH Hepexoa edopMUpyeMoro BelecTBa U3 YIPYroro B IIaCTHYECKOe
COCTOSTHHE, METOJIOB PEIICHHS IPUKIIAAHBIX 33124 00paOOTKH AaBICHUEM CILIOLIHBIX CPEl, BIMSHUS IUIACTHYECKOM
nedopMary Ha MeXaHHIEeCKHE CBOMCTBA U CTPYKTYpy MeTaiuta. J{NCIMIUIMHA HENPEPHIBHO Pa3BUBACTCS B COOTBETCTBUH
C COBEpIICHCTBOBAHUEM H IIPOIPECCOM B MALTMHOCTPOCHUH, B YACTHOCTH, METAIII000paboTKe.

1.2 Z[.HSI JOCTHKCHMUS LICIIN TUCHUIITIHHBI HeO6XOI[I/IMO PEIINTH CICAYIONINE OCHOBHBIC 3a/1avum:

1.3 | — U3y4IHTH TeOpeTHIecKre OCHOBHI (PM3UKH U MEXaHUKH JIe(OpMHPYEMOTo TBEPIOTO TENIa C YIETOM TeMITepaTypHO-
CKOPOCTHBIX (haKTOPOB Ae(opMaLiu;

1.4 | — BBIIOJHUTH IUKJ HPAKTHYECKUX paboT 110 N3YyUECHHUIO U HCCIIEJOBAHMIO (DAaKTOPOB, OKa3BIBAIOIINX BIMSHHUE HA
COIPOTHUBIICHUE Ae(OPMUPOBAHUIO, [NIACTUYHOCTH U (POPMOU3MEHEHHE 3arOTOBOK.

2. MECTO B CTPYKTYPE OBPA30OBATEJLHOM ITPOT' PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeboBaHus K npenna[rnrenbnoﬁ MOATOTOBKE 00y4AaI0IIerocs:

2.1.1 | Jeranu MamuH

2.1.2 | lomycKu U TEXHHUUYECKHE U3MEPEHHUS

2.1.3 | OCHOBBI TEXHOJIOTHH MAIIMHOCTPOEHHUS

2.1.4 | MexaHuka >KHIKOCTH U ra3a

2.1.5 |IIpoxaTHOE IPOU3BOACTBO

2.1.6 | CompoTHBIeHHE MaTEPHAIIOB

2.1.7 | Teoperuueckas MEXaHUKa

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTByIIee:

2.2.1 | OcHOBBI TEOpUH TPEHUS U U3HAILUBAHUS

2.2.2 | OCHOBHI TPHUOOJIOTHUH U TPHOOTEXHUKHI

2.2.3 | CAIIP B MeTaJUTypru4€cKOM MAIIMHOCTPOCHUU

224 COBpeMeHHBIe METOABI ITPOCKTHPOBAHUA 060py21013am/m MCTAJUTYPTHYCCKOTO IMTPOU3BOJACTBA

2.2.5 | DnexTpoobopynoBaHHE U IEKTPOABTOMATHKA MAITHHOCTPOUTEIEHBIX 3aBOIOB

2.2.6 | DnexkTpoobOopyaOBaHUE H DIISKTPOaBTOMATHKA 1exoB OM/]

2.2.7 |IoaroroBka K mpoIeaype 3alIUThI M 3aIUTa BHITYCKHOH KBATH(PHUKAIIMOHHOH PabOTHI

2.2.8 |udpoBbic TBOWHUKHA B MAITMHOCTPOUTEIHLHOM IIPOU3BOJICTBE

2.2.9 | Hudpossie aeoiinuku B OM]]

2.2.10 |IlpennuniaomMHas MpaKTHUKa AJIS BHITOJIHEHHS BBITYCKHOM KBaIH(PUKaMOHHON paboThl

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIUAMMU

ICK-2: Cnioco0HOCTH aHAIN3MPOBATH, Pa3padaThiBaTh U COBEPIIEHCTBOBATH I'MApaBJuYecKkoe 000pyloBaHue
MeTAJJIYPru4ecKuX MalluH

3HaTb:

[ICK-2-31 TunoBsle cXeMbI THAPABIMYIECKOT0 000PYXOBAaHHS METAJUTyPTHUSCKUX MAIIHH

IIK-2.1: Cnoco0HOCTL NPUHUMATH Y4aCcTHE B padoTax 110 pacyeTy U IPOCKTHPOBAHHIO eTa/leil U Y3J10B
MANIMHOCTPOUTEIbHBIX KOHCTPYKI U B COOTBETCTBHH ¢ TEXHHYeCKUMH 32JaHUSIMH M HCI0JIb30BAHHEM CTAHAAPTHBIX
CPEACTB ABTOMATH3AIMU POCKTHPOBAHHSA

3HaTh:

TIK-2.1-31 OcHoBHEBI¢ nOHATHS B 00mactu OM /]

ICK-2: Cnioco0HOCTh aHAIN3HPOBATH, Pa3padaThIBaTh U COBEPIIEHCTBOBATH I'HIPaBJIHYeCKOe 000py10BaHHE
MeTAJJIYPru4ecKuX MalluH

YMeTh:

I1CK-2-Y1 Pa3pabaTbIBaTh 1 COBEPLICHCTBOBOBATh THITOBBIC CXEMBI THIPABINYECKOT0 000PYAOBAHMS METAILTYPIHICCKIX MAIIUH

IIK-2.1: CnocoGHOCTh NPUHUMATH YYacTHe B padoTax 1o pacyeTy U NPOEKTHPOBAHUIO JIeTaJiel U y3/10B
MAaIIMHOCTPOUTEIbHBIX KOHCTPYKLMIi B COOTBETCTBHM C TEXHMYECKUMU 32/IaHUSIMHU U UCNI0Jb30BAHUEM CTAHJIAPTHBIX
CpeIcTB ABTOMATU3aALUM NMPOEKTUPOBAHMSA




YMmerb:

[1K-2.1-Y'1 Bei6bupats MaTeprasl AT U3AENUH Pa3TUIHOTO HA3HAUCHUS

IICK-2: Cnioco6HOCTh aHAIM3HPOBATH, Pa3padaThIBaTh U COBEPIIEHCTBOBATH I'H/IPABINYeCKOe 000py10BaHNe
MeTAJTYPrH4ecKHX MalluH

Baagern:

IICK-2-B1 Meronamu aHanu3a U COBEPILICHCTBOBAHUS THIPABIMYECKOr0 U MTHEBMATHUECKOI0 000pyI0BaHHE METAITyPrUIeCKUX
MalluH

IMIK-2.1: Cnoco6HOCTh NPUHUMATH YYaCTHE B Pa00TaX M0 pacyeTy H NPOEKTHPOBAHUIO IeTaJIel U y3J10B
MAIIMHOCTPOUTEJIbHBIX KOHCprK].lP[fI B COOTBETCTBUH C TEXHUYECCKUMHU 3aJaHUAMMU U UCIIOJB30BAHUEM CTAHAAPTHBIX
CpeICTB aBTOMATU3ALUH NMPOEKTUPOBAHUSA

Baanernb:

I1K-2.1-B1 BrnageTs crmiocoOHOCTHIO 00ECTIEYMBATh TEXHOIOTHYHOCTH H3MIENTUH U ONTUMATHHOCTD MIPOIIECCOB MX M3TOTOBIICHUS

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIui pecypcsl padoTsl

Paznea 1. Paznen 1.
BBenenue B TeopuIo
00paboTKHu

MeTAJIJIOB 1aBJICHHEM.
OO0wmas xapakTepucTHKa,
npeAMeT U 3aJa4M Kypca,
€ro CBSI3b C
bynaramenTanbHBIMH
AUCUUILIMHAMU, MECTO
cpeau cneuaJIbHbIX
kypcos. Lenu, 3anaun,
Pa3HOBHMIHOCTH,
0C00EHHOCTH,
NMpeuMyIecTBa u
HEI0CTATKH MPOLECCOB
OM/. Jocru:kennsi B PO
M 32 py0e:koM

1.1 Bgenenue B Teoputo 6 2 IK-2.1-31 JIT.1J12.1 KM2
00paboTKN METAIIIOB IICK-2-31 JI2.2713.1
nasnenueM. OOmas D1 352 33

XapaKTepUCTHKA, IPEIMET
3a1a4M Kypca, ero CBA3b ¢
(hyHIaMEeHTATBHBEIMU
JTUCLUIUIMHAMU, MECTO CPEIIH
CHEIHATBHBIX KypPCOB.

emu, 3amaqm,
Pa3HOBUIHOCTH,
0COOEHHOCTH,
MPEUMYIIECTBA M HEJOCTATKH
npoueccoB OM/I.
Jloctmxenus B PO u 3a
py6exom. /Jlex/

1.2 IIpopaboTka JEKIIMOHHOTO 6 9 IMK-2.1-31 IIK- JIT.1J12.1 KM2 P1
MaTepuaa, JUTEPaTypbl 2.1-V11IK-2.1- JI2.2713.1
no aucuumuae /Cp/ B1 IICK-2-31 D1 D22 33
[ICK-2-¥1

I1CK-2-B1




Paznen 2. Paznen 2. O6mmue
Bomnpocskl Teopun OMJI.
CuJnbl,

JeiicTByIOLIHE B MpoLeccax
OM/I. Buemnue,
BHYTpPEHHHE,
TMOBEPXHOCTHBIE H
00beMHBbIE CUJIBI,

od1iee onpeeieHne
MeXaHHYeCKHX
HANPSIAKCHU .
MexaHnu4yeckue CBOHCTBA
MeTaLTTHYECKHX
MaTepuajoB, MX
XapaKTepUCTUKA, METOABI
omnpeeeHusl.

YcioBue MOCTOAHCTBA
o0bema npu OMJI,
BeJIMYUHBI,
XapakTepu3yiolme
aeopManuio.

2.1

Pazgen 2. O6mue Bompocs!
teopuu OM/I. Cuisl,
JIeHCTBYIOIIHE B ITpoLIECCaxX
OMJI. Buemrnmue,
BHYTpPEHHHE, IOBEPXHOCTHBIC
U 00BbEMHBIE CHIIBI,

ofIIee onpeeeHIe
MEXaHUIECKUX

HanpspkeHuil. Mexanuueckue
CBOMCTBa

METAINTHIECKIX MaTePHAIIOB,
ux

XapaKTepUCTUKA, METObI
OITpe/ICIICHHSI.

YcnoBue nocTosiHCTBA
obbema mpu OM/,
BEITUYHHBL,
XapaKTepu3yomre
nedpopmarmio. /Jlex/

IIK-2.1-31
IICK-2-31

JI1.1J12.1
J12.2J13.1
0152 53

KM2




2.2

DU3UUECKOE HAIIPABJICHUE B
teopun OM/JI.
Kpucrammnaeckoe cTpoeHue
METaJJIOB, MOHO - U
MOJAUKpUCTAILIBL. OCHOBHBIE
MEXaHU3MBbI

IUTACTHYECKOH nedopmarmn
MOHOKPHUCTAJIJIOB,
0COOCHHOCTH ITACTHYECKON
nedopMarum
HONUKPUCTAIIIOB. XOJIOAHAs,
ropsiuasi ¥ Teras
nepopMaIu,
KIIaccu(UKams mporeccon
OM/] o

TEMIEPaTyPHBIM YCIOBUSIM.
OCoOeHHOCTH TOpsUeH
00paboTKN METAIIIOB
JIaBJICHHUEM, €€
IIpEUMyLIECTBa

Y HemocTaTtku. BrinsHue
XOJIOJHOM IIaCTUYECKON
nedopmaru Ha CTPYKTYpy U
CBOMCTBa

nepOpMUPYEMOTO METalIa,
nedopMaoHHOe
ynpouHenue. @opMupoBaHue
TEKCTYPHI H

aHU30TPOIMHU CBOMCTB
METAJUINYECKUX MaTEPHAJIOB
B TIPOIIECCE ITACTHYECKON
e opMaIim.

W3meHneHue cTpyKTyphl U
CBOMCTB
XOJIOTHOIEPOPMUPOBAHHOTO
MeTajula IIpu HarpeBse.
Bosepar, nonuronu3zanus,
PEeKpHCTaUTH3AIHS.
dopmupoBaHre PU3NUECKIX
1 MEXaHUYECKUX

CBOCTB METAJUIOB U CIJIaBOB
B mporieccax OM/I. /JIex/

IK-2.1-31
IICK-2-31

JI.1J12.1
J12.2J13.1
0152 53

KM2
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Teopus HanpsKeHUN U
nedopMaluii B 00padboTke
MeTaiuIoB naBieHueM. CHH,
JIeHCTBYOIUE HA
nedopMupyeMblil MeTal,
HanpsoKEHUs,
HaTpsHKEHHOE COCTOSIHUE B
OKpPECTHOCTHU TOYKH,
TEH30p HaNpPsKEHUH.
I'maBHBIC HOpMaJTBHBIC U
KacaTeIbHbIe HAPSHKEHUS,
OKTadpUIECcKue
HanpsDKEHUs.
WHTeHcuBHOCTH
HaIpsHKEHUH.

CxeMbl IIaBHBIX
Hanpspkenuit. Cxema I'H
mporecca

JIMCTOBOM NMPOKATKH.
VYcnoBue nIacTUYHOCTH.
YcnoBue nocTosiHCTBA
MaKCUMaJIbHOTO
KacaTeJIbHOTO HaIPsKEHUS,
SHEPreTHYECKOe YCIOBHUE
TUTACTUYHOCTH.

IToHATHUS KOHEUHBIX U MaJIBIX
nepopMaIuid,
neOpMUPOBAHHOE
COCTOSIHUE OKPECTHOCTH
TOUKH,

TEH30p JNepopMaIuid,
WHTEHCUBHOCTD
nedpopMaruid,

rJIaBHBIC Iedopmarim,
CXEMBI TTIaBHBIX
nedopmaruii B mporeccax
OM/I. bonbme
nedpopmarun ipu OM/I.
[TonsTre o MexaHUUYECKUX
cxeMmax aepopmanuy.
Kraccudukanus npomeccos
OM/] 1o MexaHUYECKUM
cxemaMm Jeopmarum.
[Tpumeps! kKayecTBEHHOTO
aHaJM3a IPOIIECCOB

OM/] ¢ ucrnonp3o0BaHUEM
MEXaHHUUECKHX CXEM
nedopmaruu. /Jlek/

IK-2.1-31
IICK-2-31

JI.1J12.1
J12.2J13.1
0152 53

KM2

2.4

KonndecTBeHHas OlleHKa
nedpopmarn ipu OM/I.
AHanu3 u onpeseneHne
BEJINYHH,
XapaKTepU3YIOIINX
TUTACTHUYECKYIO JeopMaliuro
B

Pa3IMYHBIX TpoIeccax
OM]] . Pacuer enMHUYHBIX U
PE3YIBTHPYIOIIUX
nokasarenei nepopmaru,
aHaIlN3 UX B3aUMOCBSI3H B
Pa3IUYHBIX Ipoleccax
OM/I /TIp/

10

IIK-2.1-V1
IICK-2-Y1

JI1.1J12.1
JI2.2713.1
013233

o (opme
"TexHonorus
IpoOIEMHOTO

o0yueHus"

KM2

Pl




2.5 AHanu3 TUTMIOBBIX JHarpaMm 12 [IK-2.1-Y1 IIK JI1.1J12.1 KM2 P1
pactsbkeHus. TpeHue B -2.1-B1 [ICK-2 JI2.2J13.1
npoueccax OM/I. Pacuer -Y1IICK-2-B1 010233
koo durmenta Tpenns
IIpY ropsiueid ¥ XOJI0THOU
npokartke /I1p/
2.6 KontponbHas padoTa 2 [IK-2.1-V1 TIK JIT.1J12.1 KM2
Nel MIp/ -2.1-B1 IICK-2 J12.2J13.1
-Y1 IICK-2-B1 212233
2.7 [TpopaboTka JeKIMOHHOTO 20 [IK-2.1-31 IIK- JI1.1J12.1 KM2 P1
Marepuasna, MaTepHrasoB 2.1-V1IIK-2.1- JI2.2J13.1
IIPAKTUYECKUX 3aHATUH, B1 IICK-2-31 010293
BBINOJIHEHUE KOHTPOJIbHOI IICK-2-V1
pabotsr /Cp/ IICK-2-B1

Pa3gen 3. Paspen 3.
HepaBHomepHoCTH
aepopmanum B

npoueccax OMJI. Cxopocth
neopManuu u
CONMPOTHBJIEHHE METAJLIA
AeopManuu npu

OM/I. OcHoBHBIE 32aKOHBI
Teopuu 00padoTKu
MeTAJLJIOB IaBJIeHUEM




3.1

HepaBHoMepHOCTH
nedopMmaluu B mpoueccax
OMJI. ITpruuns
BO3HUKHOBEHUS
HEPaBHOMEPHOCTH
nedopMaln: BIUsIHUC
BHEIITHET0 TPEHUS, BHEIITHIX
30H JeopMupyeMoro
Tela, HECOOTBETCTBHE (DOPMBI
HHCTpyMeHTa (opme
nedopmupyemoro Tena,
HEOAHOPOJHOCTH (PUBUKO
MEXaHHUYECKUX CBOICTB
nedopmupyeMoro Meranina
o 06bemMy. CriocoObI
YMEHBIICHUS
HEpaBHOMEPHOI
nepopMarim.
JlononHurenpHbIe
HAIPSDKEHUS, X CBA3b C
HEPaBHOMEPHOCTHIO
nedopmaryu. Binsiaue
JIOTIOJTHUTEIBHBIX
HaNpsDKEHUM Ha KauecTBO
TOTOBBIX U3JIEIIHH.
OcTaTouHBIE HAMPSKEHUS], UX
pois npu OM/],

CHOCOOBI OIpeIeNeHUs U
METO/bI YCTPAHEHUSI.
CkopocTh aehopManuu u
CONPOTHBIICHUE MeTallIa
nedopmarun mpu OM/I.
CKOpOCTHBIE yCIOBHS
paznuuHbIX mporeccoB OM/I.
IlousiTHE O CKOPOCTH
nedopMaly U CKOPOCTH
nedopmupoBaHus,
HCTIONIB30BAHNE CKOPOCTH
nedopMariu s

aHanu3a npoueccos OM/I.
CKOpPOCTHBIE YCIIOBUS
JIUCTOBOM ITPOKATKU.
INonsiTue conpoTHBIEHUS
nedopmarim. daxTopsl,
BIIMSIOIINE HA
CONPOTHUBIICHUE
JedopMalin: XUMHIECKHI
COCTaB,

CTPYKTypa, TEMIEpaTypa,
CKOPOCTb U CTENEHb
nedopmarin, HCTopus
HarpyxeHus. Metonel
OIIPEe/IENICHUs] COTPOTUBIICHUS
nedopmaruu /JIex/

IK-2.1-31
IICK-2-31

JI.1J12.1
J12.2J13.1
0152 53

KM3
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OCHOBHBIE 3aKOHBI TEOPHU
00pabOTKH METAIIIOB
JTaBJICHHEM. 3aKOH
MOCTOSTHCTBA 00bEMa,

K02 (ppULIHEHTHI
nedopmary, ICTHHHBIC
nedopMaIm, CBoicTBa
aITATUBHOCTH,
B3aMOCBSI3b
K03(hUINEHTOB
nedopMaIum mo

TPEM OCSIM, CPEAHUN U
PE3YIIBTHPYIOIIHUI
(cymmapHBIit) KodddureHT
BBITSDKKU. [lonoxxeHnue

0 CMEIIICHHOM 00beMe. 3aKOH
HaMMEHBIIIET0
COMIPOTHUBIICHUS U CIECACTBHA
U3 HEro: mpaBmiIo
KpaTJaiiued HopMaiH,
MIPaBHJIO HANMEHBIIETO
nepuMeTpa.

[pakTHyeckoe NpuUMeHEHNE
[IpaBUIIa KpaTyaiien
HOPMAJTH U TIPaBUIIa
HAMMEHBIIIETO TIePUMETPa
npu

aHanwuze npoueccos OM/I.
3axkoHBI TOA00US 1
(usngeckoro
MOZEIHPOBAHHS
IJIaCTUYECKOU
nedopmarun. /Jlex/

IK-2.1-31
IICK-2-31

JI.1J12.1
J12.2J13.1
0152 53

KM3

33

OmnpeneneHue CKOPOCTH
JeopMaIu B pa3IHIHbIX
niporeccax OMJ]
(npoaonbHas MpoKaTKa,
ocasika u

np.) /Mlp/

16

IK-2.1-V1 IIK
-2.1-B1 IICK-2
-Y1IICK-2-B1

JI1.1J12.1
J12.2]13.1
01 52 53

o opme
"TexHonorus
IIPOOJIEMHOTO

oOyuenus"

KM3

P1

34

[TpopaboTka IEKIIMOHHOTO
Marepuala, MaTepraIoB
MpaKkTHIecKux 3ausatuit /Cp/

20

[IK-2.1-31 IIK-
2.1-V1IIK-2.1-
B1 IICK-2-31
[ICK-2-V1
I1CK-2-B1

JI1.1J12.1
J12.2J13.1
0132 33

KM3

P1

Pa3nen 4. Paznen 4. Tpenue
B npoueccax oopadoTku
MeTaJJIOB AaBJIeHUEM.
I[InacrtuyHocTh M
AedopMUPYEMOCTb.
JKcnepUMeHTAIbHbIE
MeTObI OMpeeIeHust
YCHJIUIA.




4.1

Tpenue B npoueccax
00pabOTKH METAIIIOB
JTaBJICHUEM.

O6mue nousTus. OCHOBHBIE
MEXaHU3MBI

KOHTaKTHOTO TPECHUSL.
Bnusaue tpenus npu OM/I
Ha TOKa3aTeJH MPOIECCOB U
Ka4ecTBO U3CNHil.
OCO0CHHOCTH BHEIITHETO
tperus npu OM/, ero
OTJIMYHE OT MEXaHHYECKOTO.
3aBUCHMOCTb TPCHUS

OT OCHOBHBIX
TEXHOJIOTHYECKUX
napameTpoB

nporeccoB OM/I. CriocoOsI
OIIpeACIICHHS

koo dumenta u
HAIPSDKCHUS TPEHHS.
TexHomornueckre cMa3Ku
npu OMJ], ux

Ha3HAa4YCHHE U
Kknaccuukanys. Biausaue
CMa30kK Ha

3¢ GEKTUBHOCTH MPOLIECCOB
OM/] u xadecTBO
npoaykiwn /Jlex/

IK-2.1-31
IICK-2-31

JI.1J12.1
J12.2J13.1
0152 53

KM3




4.2

[InactuunocTh U
nedopmupyemocts. [lonsTue
TUTACTUYHOCTH H
nedopmupyemocT. MeTos!
OLICHKH ILJIACTHYHOCTH,
HpeseNbHast IIaCTHYHOCTb.
Monenu pa3pyiieHus
METAaJUIOB B IpoLieccax
IUIACTUYECKO# edhopMariuu.
OcHOBHBIE

napaMeTpsbl, ONPEACISIONIIE
IUIACTUYHOCTD B

niporieccax OMJI.
TexHomornueckast
TUTaCTUYHOCTD,

MeTo[bI ee oneHKH. [lyTtn
TTOBBIIICHUS

TUTACTUYHOCTH B MPOIIECCax
OM/JI. [Tonustue
CBEPXIUIACTUYHOCTH. Y CHIIHE
u pabora

nedpopMarim.
DHEeprocuIoBbIe TapaMeTphl
TUTACTUYECKOHN TeopMaItum,
WX pPOJIb B

OIpE/ICIICHUN

3¢ GEKTUBHOCTH TPOIIECCOB
OMA.

Pemenne npubamxEHHBIX
UG hepeHIHATEHBIX
YpaBHEHH PaBHOBECHS CHIT
COBMECTHO C

YpaBHEHHEM IIACTUYHOCTH
TP Pa3IHYHBIX

3aKOHAaX KOHTaKTHOTO
TpeHus. Meron paboT, BBIBOA
YpaBHEHHS JUTS ONPEICIICHUS
JepOPMUPYIOIINX

CHJI TIPH OCAJIKE C TOMOIIHIO
MeToza paboT. AHAIIN3
CYIIECTBYOIIHX
AHATUTHYECKUX METOJIOB
oTpeeNeH s
neopMUPYIONINX YCHITHI
.BapuannoHnusie METOIBI.
Merton nuHuit

CKOJIBYKCHHSI, OCHOBHBIC
TIOHSTHUS TTOJICH JIMHUH
CKOJIBKEHUSI, POJIb JINHUM
CKOJILXKEHUS B pacyérax
HaIpsHKEHUH.
DKCIIepUMEHTANTBHBIC
METO/BI OTIpeeeHHS
ycunuit. Pabota u MOIIHOCTH
nepopmarun. /Jlex/

IK-2.1-31
IICK-2-31

JI.1J12.1
J12.2J13.1
0152 53

KM3

43

Pacuer xosdpdpunmenta
TPEHHsI 110
9KCIIEPUMEHTAIILHO
W3MEPEHHBIM YCHUIIUSIM TIPU
0CaJIKe CBUHIIOBBIX
obpasuos /TIp/

14

MK-2.1-V1 IIK
-2.1-B1 IICK-2
-Y1 IICK-2-B1

JI1.1J12.1
JI2.2J13.1
30132 33

o opme
"TexHonorus
poOIEMHOTO

o0yueHus"

KM3

Pl

44

KonTponsHas pabota
Ne2 /TIp/

IK-2.1-Y1 IIK
-2.1-B1 IICK-2
-Y1IICK-2-B1

JI1.1J12.1
J12.2J13.1
0152 53

KM3




4.5

ITpopaboTka TEeKIIHOHHOTO
Marepualla, MaTepuaoB
MPaKTHYECKUX 3aHATHH.

IMoaroroBka k sk3ameny. /Cp/

20

IK-2.1-31 TIK- JI.1J12.1 KMILK P1
2.1-V1IIK-2.1- J12.2J13.1 M3
B1IICK-2-31 010233

IICK-2-V1

I1CK-2-B1

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KonTponbaoe
UHIUKATOPHI Bompocs! 1151 moAroToBKH
KM MEPOIPHATHE o
KOMITETEHLIUH
KM1 OK3aMeH MK-2.1-31;IICK-2- | Bonpocsl Uil CaMOIIOATOTOBKHU K 3K3aMEHY:

31

1. [loHsiTHE O KPUCTAIIINYECKOM CTPOCHUU METAIIJIOB, MOHO- U
HONUKPUCTAIIIBL.

2. Tunbl KPECTAJUIMIECKUX PEIICTOK METAJIIOB, X XapaKTePUCTHKH.
3. OcHOBHBIE MEXaHI3MBI IUTACTUYECKOH Aedopmarmn
MOHOKPHUCTAJIJIOB.

4. OcoOCHHOCTH IIACTHYECKON Ie(hopManiy MOITUKPHUCTAIIIOB.

5. JlucnokanuoHHAs MOJETb IUIACTHYECKOH nedopMarmn.

6. MexaHn4eckue CBOMCTBA METAJIOB, CIOCOOBI X OMpeAeNeHHs.

7. 3MeHeHne CBOMCTB META/UIA B IPOLIECCE XOJIOAHOM MIIaCTHYECKON
nedpopmarun. JlehopmManmoHHOE YIIPOYHEHHE.

8. 3MeHeHus1, MPOUCXOsIIMEe B METaJUIaX B MIPOLIECCE XOJIOJHOM
IIacTH4YecKoi nedopmanum.

9. VI3MeHeHme CTPYKTYpPHI ¥ CBOMCTB 1e(OPMHPOBAHHOTO METAIlIA TIPH
Harpese. Bo3Bpar, monmuroHm3anus, peKpruCTaIH3aIis.

10. Knaccudukanus nporeccoB OM/] o TemnepaTypHbIM YCIOBUSM.
11. Cunel, neficTByIoNME Ha Ae(OPMUPYEMBI METaILI, HAMIPSDKCHUS,
HaINpsDKEHHOE COCTOSIHUE B TOUKE, TEH30P HAITPSHKEHHH.

12. TonsTHE O TTABHBIX HAMPsOKEHUAX. CXEMbI TTIaBHBIX HANIPSDKSHUH.
13. HanpshkeHHOE COCTOSIHUE HAa HAKIIOHHBIX (B T.4. OKTadAPUYCCKHX)
rurontazakax. [IoHITHE HHTEHCHBHOCTH HANPSDKCHUH.

14. YcnoBue MIacTUYHOCTH.

15. JedopmupoBaHHOE COCTOSIHUE, TEH30D Acopmaruii.

16. [TonsiTie o rmaBHBIX JeopMaliiX, CXEMbI ITaBHBIX AeopMaruii B
npoueccax OM/I.

17. Ycnosue noctostHcTBa 00beMa mpu OM/I. Bennauasl,
XapakTepu3sylolye aedopManuio B pa3inaHbIx nporeccax OM/I.

18. CMmenIeHHbIH 00BeM.

19. B3auMOCBsI3b YaCTHBIX U PE3YJIbTUPYIOIUX BEIUUUH,
XapaKTepU3yOMHUX IIacTuueckyto aedopmaruro. I[ToHATHE HCTHHHBIX
JegopMariui.

20. [TonsTre o MexaHMYeCKHUX cxeMax aedopmanni. Kimaccnpuxamms
nporeccoB OM/] mo MexaHHUECKHM cxeMaM AeopManui.

21. Ananus nponeccoB OMJ] ¢ UCTIONB30BaHNEM MEXAaHUYECKHUX CXEM
nepopMaIi.

22. CxopoctHsle ycnosus nporeccos OM/I. ITonsTue o ckopoctu
negopMarum.

23. Onpenenenne cKOpocTH AehopMaIMU B IIPOLIECCax OCAIKH U
IIPOOJIBLHOM IIPOKATKU.

24. Tpernue npu OM/I. OcHoBHbIe onpenencHus. OCOOCHHOCTH TPEHUS
pu OM/I.

VII: OM-22 30.plx ctp. 8

25. OCHOBHBIC MEXaHU3MBI KOHTAKTHOTO TPEHUSI, BIUSHNE TPEHUS TIPH
OM/] Ha Ka4ecTBO U3AEIHUN U ITOKA3aTEIH MPOLECCOB.

26. 3aBUCHMOCTh TPEHHSI OT OCHOBHBIX NTapaMeTpoB mporeccoB OM/I.
27. Texnonorudeckue cMazku npu OM/I, ux Ha3HaueHUE U
knaccuukanus. Bausaue cMa3ok Ha ¢ dexTuBHOCTS mporeccoB OMJ]
u

Ka4eCTBO IMPOMYKIHH.

28. DKcnepuMeHTaIbHbIE METO/IbI OLIEHKH TpeHus npu OM/IL.

29. Comporusnenue aepopmarmu npu OM/I. PaxTopsl, BIUAIOIINE Ha
CONpOTHUBIECHHE JehOpMaIIH.

30. MeTozbI oIpe/ieNieHns CONPOTHBIICHAS edopmarinn. Metox
TEPMOMEXAHIMUECKUX KOIPPHUITIEHTOB.




31. BnusHue pa3nuuHbix GpaxTopoB OM/] Ha MIACTUYHOCTH METANIOB B
nporuecce aehopMaryu.

32. [InactuaHOCTh M nedopMupyeMocth MetamioB ipu OMJI. Mertoas
OLICHKH ¥ OCHOBHBIE (DaKTOPBI, ONPEICIISAIONIIE

actTuaHocTh mpu OM/I.

33. [IpUYuHEI BOSHUKHOBEHHS HEPAaBHOMEPHOCTH Ae(OpMaIliH B
npoueccax OM/I.

34. JlonoaHUTEIbHBIC HAPSDKEHUS, UX CBA3b C HEPABHOMEPHOCTHIO
nedopmaryy. BiussHUE TOMOTHATEIBHBIX HAIPSHKCHUH Ha

Ka4eCTBO T'OTOBBIX M3/ICIHH.

35. OcraTouHble HANPSHKEHUS, UX poib mpu OMJ], MeTos! HxX
YCTpaHCHHUSL.

36. 3aKOH HAMMEHBIIIETO COMPOTHUBIICHUS, IPABUIIO KpaTyaiiien
HOPMaJTH, TIPaBUJIO HAaNMEHBIIIEr0 IEPUMETPa, X MPAKTHIECKOe
IpUMEeHeHHUe IpH aHamu3e npomneccos OMI.

37. Yeunue gedopmarimi. MeToabl ONpeAeieHUs YCHIHs 1e(OpMarn.
Pemenne nuddepeHanbHBIX YpaBHEHUH PaBHOBECHS

COBMECTHO C YpaBHEHHEM IUIaCTUYHOCTH (OOIIUH OAXOM, OCHOBHEIC
JIOIYILCHUS U YIIPOLICHHS).

38. Pabora nedopmartuu mpu OM/I.

39. Hedopmarnmonnslit pasorpes mpu OM/I.

40. 3agaun Ha pacyeT BETMYHUH, XapaKTEePU3YIOIIUX [UIACTUIECKYIO
nedopmario, koadduimenta TpeHus, CKopoctTu aedhopManu,
COIPOTHBIICHUS eOpPMAaIIH U JIp. TTokazarenei nmporeccoB OM/]

KM2

KontponbHas
pabota Nel

IK-2.1-31;I1CK-2-
31

1. latp obmryto XapakTepucTuky mnporeccy OM/J] — cBobomHas KOBKa.
2. CymHOCTb yclOBHS IIOCTOSHCTBA 00bEMa B mponeccax OM/I.
OcobeHHOCTH Ae(OpMALIUH JTUTOTO METaILIA.

3. Kak onpenenutb k03 QUITUEHT BBICOTHOMN ehopMaruu?

4. OnpenenuTh NCTUHHBIA KO GUITNEHT BEICOTHOH AehOopManyy mpu
ocazke oOpasua muIuHIpudeckoi popmsl ¢ h0 = 60 MM 110

hl =40 mm.

5. Wcxonnas 3aroToBka — npyTok auamerpom d0 = 10 MM noxBepruyTa
BOJIOUCHUIO B IISITh IIPOXOJ0B ¢ Kod(duImeHTamu

BBITSDKKH B poxogax: 1 =1,32;2=1,3;3=1,25;4=1,22;5=1,2.
OmnpenennuTs THaMeTp TOTOBOH poBoIokH (dmp).

6. Humuanpuyecknii oopaszern pazmepamu: h0 = 60 mm, dO = 50 mwm,
ocaxkuBaeTcs 10 BBICOTH hl = 40 mM. Onpenenutsb

CMELLEHHBIA 00BEM 110 BHICOTE.

7. Cuitbl, gericTByronue Ha geGopMupyemMoe Teino. PeakTHBHBIE CHIIBL.
8. ITonsaTHE 0 MEXaHUYECKUX HANpPsDKEHUSIX. COOTHOIICHHE MEXKIY
MOJHBIMH, HOPMAJIbHBIMU U KacaTeNbHBIMHU HAIPSKCHUSIMH.

9. OxTasrIpuvecKue HaNpsDKeHNs. VIHTEeHCHBHOCTE KacaTeNbHBIX U
HOPMAaJIbHBIX HAIPSDKEHHH.

10. [TonsATHE 0 cXeMax IMaBHBIX HampspkeHuid. Cxema rIIaBHBIX
HaNpsLKEHUH U1 poLecca 0Caiku.

KM3

KonTposbHaspabora
Ne2

IMK-2.1-31;IICK-2-
31

1. YcnoBue m1acTUYHOCTH. Y CJIOBUE NTOCTOSIHCTBA MAaKCUMAaJIbHOT'O
KacaTeJIbHOTO HAIPSKCHHS.

2. CxeMbl TIaBHBIX AedopManuii 11st MPOIeCCOB MPOKATKHA U OCAIKH.
3. IToHsATHE O MEXaHMYECKHUX cxeMax nedopmarn. MexaHuueckas
cxema e opManuy mporecca 0CaaKH.

4. KauecTBeHHBIH aHAIU3 IPOLECCA BOJIOYEHHS € IIOMOILBIO
MEXaHUYECKHX CXeM AehopMaliuu.

5. B xakoM mporecce moTpedyercs Oomnbliee ycuiare aedhopManiu: a)
MpOKaTKa Ha TIIaKkoi 6ouke; 0) mpokaTka B KaTuOpax.

6. HepaBHOMepHOCTH Aedopmanuu. OLeHUTh BIUSHHE (POPMBI
MHCTPYMEHTAa Ha HEPAaBHOMEPHOCTD Je(pOpMaIni.

7. JlononauTENbHBIE HANpsDKEHIL. ONpeeNuTh NPHINHY TTOSBICHNS,
HampaBJIeHHEe U 3HAK JOMOTHUTEIBHBIX HAPSHKEHUH MTpH

MIPOKATKE TPEXCIONHOro NakeTa (BHyTpHU aJlIlOMUHHMEBAs IJIaCTUHA,
CBEPXY U CHU3Y — CBUHILIOBBIE [UIACTHHBI).

8. Ocrarounsle HanpspkeHNs. [IpUIUHBI HCKaKeHUS (HOPMBI U3IEITHHA
MO/ ACWCTBUEM OCTATOYHBIX HAMPSKEHUN.

9. MexaHu4eckuil METOJI OIPEeIEIEHHsI OCTaTOYHbBIX HANPSHKEHHH.
HarmpspkeHust Kakoro pojia MOYKHO ONIPEACIUTh MEXaHHIECKAM
MeToaoM?




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon
pabotsl

Ha3panune
pabotsl

IIpoBepsiemble
WHIUKATOPBI
KOMITICTCHITUH

Coneprxanne padOTHI




P1

Jommrasas pabora ":
Pacuer suepro-
CHJIOBBIX
napamMeTpoB
(maBienue, ycuine u
paboty

e opMaIim,
nedopMamoHHbBII
pasorpes) nmpu
ocasike
(pactipeneneHue 1o
BapuaHTam)".

IK-2.1-V1;IIK-2.1-
BL;IICK-2-Y I;IICK-
2-B1

IocnenoBaTenbHOCTH pacuera:

1) Onmpenenuth 00beM Aedhopmupyemoro teiaa VO = h0*b0*L (m3);
2) Ompenenuts abcomoTtHOe o0xkatne h =h0 —hl (Mm);

3) OmpenenuTs OTHOCHTENBHYIO Aedopmarmio € = h/h0;

4) Onpexnenuts K03 GUIMEHT BHICOTHOH nedopmarmu 1 = h0/h1;

5) OnpenenuTh NIMPUHY MOCIe mporiecca ocanku bl = b0* | rue -
K03 GHUIHEHT ronepeyHoi nedopmanuu (kodddureHt

YIIUPEHUs) OIpeIeIsIeTCsl U3 YCIOBHUS MOCTOSTHCTBA oO0seMa (YIIO). B
ko3 durmentax aedopmarmu YI10: (* )/ n= 1. IIpu

TUTOCKOH e opMaItuu mpu ocasike Ko3(hGOUIHMESHT MPO0TEHON
nedopmar (k03 GUINUEHT BBITKKH ) =1;

6) OnpenenuTs UCTUHHBIA (JIorapupMUUEcKuii) KO3 PUITHEHT
BeicOTHOM Aedopmanuu oh = In(h0/h1);

7) OnpenennuTh HCTUHHBIA CMEIEHHBIH 00beM 10 BEIcoTe Vem = VO*
In(h0/h1);

8) Onpenenuth BpeMs nporiecca aedopmanuu = h/ vb (cek);

9) OmpeneuTh CPeIHIO0 CKOPOCTH NedopMarim ucp = €/ ;

10) OnpenenuTs cpenHee 3HAYCHHE CONPOTUBICHHS AeOpManiy MO
METO/IMKE, YKa3aHHOH B 3aJaHuu 0e3 yyera Ae(opMaluOHHOTO
pasorpesa;

11) Onpenenuts paboTy nedopmari He yIUTHIBas paboTy CHIT
tperus: Aned = VO*6Gscp* In(h0/hl);

12) OnpenenuTs BeMUUUHY JeHOPMAIIHIOHHOTO Pa3orpeBa B pe3yibTare
pabotel nedopmarmn: tned = neeix* O©scp * In(h0/h1)/(c*

), TAie NBBIX — KO3 (HUIINEHT BBIX0O/A TEIIa OT paboThI AedopManuu
(0,89 — 0,94); Gscp- cpeaHee 3HAYCHUE COPOTUBICHUS
nedopmarm (MI1a); ¢ — yaenpHast TEIUIOEMKOCTD Ie(OPMHPYEMOTo
Mmetaita (Jx/(kr*rpan)); - TWOTHOCTH eopMHUpyeMOoro

Metasa (Kr/m3);

13) OnpenenuTsb cpeiHee 3HAYCHUE COMTPOTUBIICHHUS Te(OPMAITUH 1O
METOJIHKE, YKa3aHHOH B 33/IaHAHU C YIeTOM J1eh)OpMaIlIOHHOTO
pasorpesa tnep = tME + tned;

14) Onpenenuts 3HaueHHe KO3 (UIIHEHTa TPEHUS B COOTBETCTBHHU C
3aJJaHHBIM 3aKOHOM TpeHUs (AMaHTOHA — pacyeT 1o popMyJe
BbaxTuHOBa, K03 HDUINECHT, YUNUTHIBAIOIINI BIUSHAE CKOPOCTH TIPHHATD
paBHBIM 1, 3ubens — IpUHUMAaEM, YTO IJIONAb TOBEPXHOCTH
KOHTaKTa JAe(pOpMHPYEMOro MeTajuia ¢ OOHKOM, Ha KOTOPOil TpeHHe
MOAYHHSACTCS 3aKoHy 3ubens cocraisier 100%, kaddurmeHt
tpenus (mo 3ubemo) f3 = *0,5, rue - koddpurnment Jlomd, cxema
JneopMaIim — IIockas);

15) PaccunTath MOroHHOE YCHIIHE IIPOIIecca OcaaKy (YCHIIHe Ha
eIMHHUITY JUTHHBI edopmupyemotii 3arotoBku — Pror (H/Mm, kH/Mm)) B
COOTBETCTBHH C 33/IaHHBIM 3aKOHOM TPEHUS,;

16) PaccunTath cpeqiHee AaBIeHHE HA TOBEPXHOCTH KOHTAKTa pCp =
Pror/ bl (H/m2, MIla)

PaccunraTs monHoe ycunue mnponecca ocanku P = Prmor* L (H, xH).
HcxoaHble TaHHBIC IS pacyera:

1) ®opma nedopmupyeMoro Tena - IIacTHHA, TPSIMOYTOIBHBIN
HapaJuIeIeTnIes;

2) Pasmepsr go nepopmaruu: h0 = 50 mm, b0 =50 mm, L =300 mm;
3) Pasmepsr ocie aedopmanuu: hl =25 mm, L =300 mm —
nedopMarus mIocKas;

4) CKOpOCTHBIE YCIIOBHS AehOpMAIN - CKOPOCTH IBIDKEHHS OOiKa
(cxopoctsb nedopmupoBanus) - vb, (vaed) = 0,2 m/c;

5) Jedopmupyemblit MaTepuan - cTaib 45;

6) Marepuan OOIKOB - CTallb;

7) - Temniepatypa tME — 1150 oC;

8) 3akoH TpeHus - AMaHTOHa (TIpH onpeneeHnn K03 duireHTa
TpeHHs KO3 PHITHEHT, YIUTHIBAIONINN BIMSHHAEC CKOPOCTH MPUHATH
paBHBIM 1;

9) CompoTusnenue nedpopMalum onpeaensTs no Meroauxe B.M.
31031Ha;

10) [pu onpeneneHny 1eOpPMaIOHHOTO Pa30rpeBa TpEHHEM
npeHedpedsb;

11) KoaurueHT BBIXOAA TEIIa OT pabOTHI Aehopmanuu nBeix= 0.9
12) Temmodusngeckue xapakTepucTuku: ¢ = 705 JLx/(kr*rpan), p =
7550 xr/m3




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
HPOMCXOMT IIPU UCTIONB30BaHUH CIIEAYIOMNX 0053aTeNbHBIX (OPM KOHTPOIISL:

1). BemmonHeHne noMarrHei paboTs;

2). BeimonHeHHe KOHTPOJIBHBIX padoT B MUCEMEHHOM (hopMe o Omeram.

ITpoMexyTouHas aTTecTauus no Y[ ocyIecTBiIsieTcs: Py UCIONb30BaHUH CIICAYIOLINX 0053aTeNbHbIX (HOPM KOHTPOISL:
DK3aMeH, KOTOPbIH MOXKET IPOBOIUTCS B yCTHOW (opmMe 1o Oriieram, BKIIFOYAIOIIUM TEOPETHYECKUE BOIIPOCH 1 3a1a4H,
OXBAaTBIBAIOIITHE BCE pa3jerns! Y JI, uiau B TECTOBOH (opMe MO TeCTOBBIM 3a1aHusAM B cpene LMS Moodle.

Hmke npezacrasieH obpasel 3k3aMEHALHOHHOTO OHJIeTa.

MuHHCTEpCTBO HayKH | BBICIIEro oOpa3zoBanms Poccuiickoit @eneparmn

(enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIEr0 00pa30BaHUs
«HanuoHanbHbIH HccenoBaTenbCKuil TexHomorndeckuii yausepcutrer « MUCHUCy»
HOBOTPOMILIKNIA ®UITHATT

Kacgenpa meTamrypriuueckux TeXHOIOTUI U 000pyAOBaHHS

BMJIET K OK3AMEHY Ne 0

JucrpmmHa: Teopust 00pabOTKH METAIIOB JaBICHHEM

Hamnpasnenue : 15.03.02 "TexHOMOrN4YeCKHE MAIIMHBI U 000pyI0BaHuE"

®dopma 00yueHUs: O4YHas

®dopMa NpoBeIeHNs K3aMEHA: yCTHas

1. Anamms mporeccoB OM/] ¢ HCTIONB30BaHNEM MEXaHHIECKUX CXEM JieopMariim.

2. 3aBHCHMOCTH TPEHHS OT OCHOBHBIX TapamMeTpoB mporeccoB OMJI.

3. HcxonHas 3aroToBKa KBaJpaTHOTO ceueHus (CTopoHa kBaaparta a = 100 MM) 3a ceMb IIPOXOJIOB IIPOKAaTaHa B Kpyr anaMerpoM d =
50

MM. OrpenenuTs cpenHee 3HaYeHHE KO3 QUIMEHTa BEITSKKH 32 ITPOXO.

CocTaBuir: O.P. JlaTeimos
3aB. kapenpoit MTuO A.B. Hebemnon

JlucTaHIOHHO K3aMeH mpoBoauTcs B LMS Moodle.
O0pa3zerr 3ajannii s 9K3aMeHa, TPOBOIUMOTro TucTaHIoHHO B LMS Moodle:
1) Hanpsoxerne (MexaHI4YECKOE) — 3TO:

O OTHOIIIEHHE HOPMAaJbHON CHIIBI K MJIOIIAJH MONEPEYHOro CeueHust oopasiia;
0 OTHOILIEHHE KacaTelIbHON CHIIBI K IJIOL[AIH MONEPEYHOro CeYeHHs o0pasia;
O BHYTPEHHSS MIOBEPXHOCTHAsI yAeIbHas CUJa, ACUCTBYIONIAs HAa JIEMEHTAPHYIO IJIO-IAJAKy B OKPECTHOCTH TOUKU A U

3aBHCSAIIAS OT PACTIONIOKEHHS TOYKH A M HalpaBJIEHUs] HOPMAJTH K IJIOMIAKE WIH Mepa BHYTPEHHUX CHII, BOBHUKAIOIINX B TEJIE MO
BIIMSTHHEM BHEUI-HUX BO3JCUCTBUIl (HATPY30K, U3MEHECHUSI TEMIIEpaTyphl U Jp. ).

2) Uro xapakTepu3yer AeBHaTop?

n3MeHeHue QopMbl U 0OBEMa DIIEMEHTA;
U3MEHeHHe (DOPMBI SJIEMEHTa;
U3MEHEHHEe 00beMa IEMEHTA.

Oood

3) Kakas cxema HaPs’)KEHHOI'0 COCTOAHUS peain3yeTCs B IIpoLecce HpOKaTKI/I?

O BCECTOPOHHEEC CIKATHUC,
U BCCCTOPOHHEC PACTAKCHUEC,
0 CX€Ma C ABYMs HAIPSHKCHUSIMU CXKATHUA U OAHUM HAINPSIKCHUEM PACTSKCHUA.

4) Kaxwie BHIBI TPEHHUS B OCHOBHOM peaJIM3yeTcs B Iporeccax 00padOTKH METAIIOB JaBICHHEM?
U CyXO0€ U KUJKOCTHOE,

U IIOJIyCYX0€ U MOy KMIKOCTHOE;

U KUJKOCTHOE M ITOIYXHUIKOCTHOE.

5) Paznnyarot HepaBHOMEPHOCTH AedopManuy.

0 [0 LIMPUHE U JJIMHE IOJIOCHL;
U 0 TOJII[AHE MOJIOCHI;
U II0 LIUPUHE, TOIIUHE U JUIMHE I0JIOCHL.

6) Kakoii 3axon Teopuu OM/] omucEIBaeT ciienyromiee BICHNE: B CIOSAX, CTPEMSIINXCS TTOYIUTh MAaKCHMAIIBHYIO BEITSDKKY,
BO3HHUKAIOT JOTIOTHUTEIBHBIE CXKUMATOIINE HATIPSDKEHNS, a B CIIOSAX, CTPEMSIIUXCS TTOMYyIUTh MUTHIMAIBHYIO BBITSDKKY, BOSHHKAIOT
JIOTIOJIHUTEIIbHBIC PACTATUBAIOIINE HATIPSHKEHMS ?

O 3aKOH HaWMEHBIIEr0 COMPOTHBIICHHS;
O 3aKOH JIOMOJTHUTENBHBIX HAIPSDKCHUIHA;
O 3aKOH IOI00HS.

7) Kakoe nedopmupoBanne MeTania Ha3bIBalOT XOIOTHEIM?




O nedopmupoBaHUe P KOMHATHOH TeMIepaType.
O nehopMHUpOBaHUe, IPH KOTOPOM HE BO3HMKAeT Je()OpPMAlIOHHOE YIPOYHCHUE.
O nedopMupoBaHHe MU TEMITEpaType HIDKE TEeMITepaTyphl peKPUCTAIUIA3AINH.

8) Kakue nokaszarenu NpuMEHSIOTCS IS OLIEHKH IPUPOIHOM MIIaCTUUHOCTH?

O OTHOCHTENIbHOE yJUIMHEHHE M OTHOCHUTEIBHOE CYKEHHE;
O BEJIMYMHA TBEPJOCTH 110 BpHHHENI0, OTHOCUTENBHOE YAIHHCHNUE;
O OTHOCHUTENIFHOE CYXKEHHE M BPEMEHHOE COIPOTUBIICHUE.

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

IIIkaa oneHMBaHUS 3HAHUIT 00yUaIOIIMXCS BO BPEMsI IPOBE/ICHUS Ay IUTOPHBIX KOHTPOJIBHBIX MEPOIIPUSTHIL.

OLeHKa «OTINYHOY - 00yJaIOIHUIiCs TIOKa3bIBaeT IIyOOKHE, HCUEPITBIBAIOIINE 3HAHNS B 00bEME NTPOHICHHOH IPOrpaMMBbl,
YBEpEHHO IEHCTBYET 110 IPIMEHEHHIO TIOTyYeHHBIX 3HAHIH Ha TIPaKTHKE, TPAMOTHO M JIOTHYECKH CTPOHHO M3JaraeT MaTeprall IpH
OTBETE, yMeeT (POPMYIHUPOBATh BEIBOBI M3 U3JI0KEHHOTO TEOPETUUECKOTO MAaTepHaa, 3HaeT JOMOTHUTETBHO PEKOMEHIOBAHHYIO
JIUTEPATYDY.

OueHKa «XOpoIIoy - 00yUaOIUHCs OKa3bIBACT TBEPJIBIC M JOCTATOUHO MONHBIE 3HAHKS B 00bEME ITPOHICHHOM IPOTrpaMMBl,
JIOIyCKaeT He3HAYUTEIbHbIE OIMUOKHN ITPH OCBEIIEHUH 33aJaHHBIX BOIIPOCOB, IPABUIBHO ACHCTBYET MO MPUMEHEHNIO 3HAHIH Ha
NpaKTHKE, YETKO U3JIaracT MaTepHall.

O1LeHKa «yOBJICTBOPUTEILHOY» - 00yUaOIINICS OKa3bIBacT 3HAHUS B 00bEME ITPOHICHHOH IIPOrpaMMBbl, OTBETHI U3JIaraeT XOTs U ¢
OIIMOKaMH, HO YBEPEHHO HCIIPABIISIEMBIMH TIOCTIC TOMOTHUTEIBHBIX M HABOIAIINX BOIIPOCOB, IPABHIIBHO JCHCTBYET IO
NPUMEHEHHUIO 3HAHMH Ha IIPaKTHKeE.

O1eHKa «HEYJOBJIETBOPUTEIBHOY» - 00YUAIOLIHMICS JOMyCKaeT rpyOble OMMOKY B OTBETE, HE IOHUMAET CYIIHOCTH U3JIaraeMoro
BOIIPOCa, HE YMEET IPUMEHATh 3HaHUS Ha IPAKTHKE, 1AcT HEMOJIHBIC OTBETHI Ha JIOMOIHUTENEHBIC U HABOSIIIE BOIPOCHI.

Ipu oreHKe AOMaIIHeH pabOTHI HCIONB3yeTCs OMHAPHAS CHCTEMa, KOTOpasi IPEAyCMATPHBACT CIICAYIOUINE PE3yIbTAThI U
KPUTEPHUH OLICHUBAHUS:

«3a4TeHO» - PaboTa COOTBETCTBYET BCEM MPEIBIBISICMbIM TPEOOBAHUSM, IPABUIIHHO BBIMTOHEH PacyeT BCEX MapaMeTPOB.
«He 3a4TeHO» - PaboTa He COOTBETCTBYET OONBIINHCTBY MPEIbSIBISEMBIX KPUTEPUEB, PACUETHI TAPaMETPOB IPOBEACHBI C
OIIMOKaMU.

Kpurepun orieHKH OTBETOB Ha SK3aMeHe, IPOBOANMOM B YCTHOH (opme:

«OtnuaHOY - CTYIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHNS, BIIaJieeT TePMUHOIOTHEH, JelaeT apryMEeHTHPOBAaHHbIE
BBIBOJIbI M 0000IIEHNS, TPUBOANT IIPUMEPBI, IIOKa3bIBAET CBOOOIHOE BIIaJJICHHE MOHOJIOTHUYECKOH PEUbio ¥ CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUYHSIOIUE BOIIPOCHI.

«Xopomoy» - CTyIeHT 1eMOHCTPUPYET IIPOUHbIE TEOPETHUECKUE 3HAHNS, BIafeeT TePMUHOJIOTHEH, AeIaeT apryMEHTHPOBAaHHBIE
BBIBOJIbI U 000OIEHUS, TPUBOIUT MPUMEPBI, HO IIPU 3TOM JieTaeT HECYLIECTBEHHbIE OIUOKU, KOTOPBIE OBICTPO UCTIPABIIAET
CaMOCTOSATENBHO MM IIPU HE3HAYUTENBHOH KOPPEKLIUH MPEMOIaBATENEM.

«Y moBieTBOpUTENEHOY» - CTYIEHT IEMOHCTPHPYET HETIIyOOKHE TeOPETHUECKNE 3HAHUS, IPOABIIIET C1ab0 ChOPMIPOBAHHBIE
HaBBIKU aHAJIM3a SIBJICHUHI U IPOLECCOB, HEIOCTATOYHOE YMEHHE AENNaTh ApIyMEHTUPOBAHHbBIE BHIBOABI U IPUBOJUTH IPUMEPHIL,
MIOKa3bIBAaET HE OCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTUEH, JIOTHYHOCTBIO U MIOCIIE0BATEIbHOCTBIO H3JI0XKEHHS, JIEIaeT
OIIMOKH, KOTOPBIE MOXKET HCIPABHUTH TOJIBKO IPH KOPPEKIINH MPEIIOIaBaTeIIeM.

«HeynosnerBoputensHO» - CTyICHT IEMOHCTPHPYET HE3HAHHUE TEOPETHIECKUX OCHOB MPeAMeTa, He YMeeT JenaTh
apryMeHTHPOBaHHBIC BBIBOJIbI U IPHUBOAUTH IIPUMEPBI, HE BIaJ€eT TEPMUHOJIOIUEH, IPOSBIIET OTCYTCTBUE JIOTUYHOCTH U
MIOCJIEI0BATEILHOCTHIO H3JIOXKEHHUS, JIENAET OMIMOKU, KOTOPBIC HE MOXET UCIIPAaBUTh Aa)ke MPH KOPPEKIUH MPETIOAaBATEIEM.

Kpurepun orieHK1 OTBETOB Ha SK3aMeHe, IPOBOAMMOM B AUCTAHIMOHHOIH (opme B LMS Moodle
"oTnn4yHO" 40-37 BepHBIX OTBETOB

"xoporo"” 36-30 BepHBIX OTBETOB

"ynosnerBoputenbHo"  22-20 BEpHBIX OTBETOB

"HeynoBIeTBOPUTENbHO" 19 U MeHbIlIe BEpHBIX OTBETOB

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEITN 3arsaBue bubnuoreka WznarenbcTBO, TOM, 3I1. aipec
JI1.1 | Konukos A.Il., Teopust 00pabOTKH METAIIOB M.: U3n. lom MUCuC, 2015,
Pomanres b.A. JaBJieHHEM: Y 4eOHUK http://elibrary.misis.ru/action.php?

kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10396

6.1.2. JlonosiHuTeBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTEIH 3arnaBue Bubmmorexa M3parenscTBo, rox, 311. axpec
JI2.1 |Kynununa H.I. Teopus u TexHOIOTUA Hosotpounk: HO HUTY MUCuC, 2015,
MpOIIecCOB 00pabOTKH http://elibrary.misis.ru/action.php?
METAJLIOB JaBJICHUEM: kt path_info=ktcore.SecViewPlugin.actio

VYuebHoe mocobue ns.document&fDocumentld=10573




ABTOpBI, COCTaBUTEITH 3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.2 | Kynununa H.T. PacueTsl OCHOBHBIX Hosotpounk: HO HUTY "MUCuC",
MapaMeTPOB TEXHOIOTHUECKUX 2020, http://elibrary.misis.ru/
MPOIIECCOB 00PabOTKH
METAJUIOB JIaBJICHUEM:
Meronnyeckue ykazanus 1Jis
MPOBE/ICHUS IPAKTUICCKUX
3aHATHI
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 371. aApec
JI3.1 |Kynununa H.I'. Pacuer nehopmMaiiOHHBIX U Hosotpounk: HO HUTY "MUCuC",
JHEPrOCHIIOBBIX NTaPaMETPOB 2017, http://elibrary.misis.ru/action.php?
TIpY TOpsTIeii peBEPCUBHOI kt path_info=ktcore.SecViewPlugin.actio
npokatke: Meroaudeckue ns.document&fDocumentld=12138
YKa3aHUs IS BBITOJTHCHHS
JIOMAIITHETO 3aJ[aHus
6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « UHTepHeT»
31 | Odbwunmansuerii caiit HO HUTY "MUCuC" http://nf.misis.ru/
32 | Canvas https://Ims.misis.ru/
73 | Dnektponnas 6udanorexka HUTY "MUCuC" elibrary.misis.ru
6.3 IlepeueHb NPpOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AntuBupyc Kaspersky Endpoint Security nms 6usneca-Pammpennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 Kowmmac 3D V21-22
1.4 | WinStrtr7 Russian OLP 1 NL Acdmc Legalization GetGenuine
1.5 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.6 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.7 Microsoft Teams
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasunauenune OcHarienne

211 VYuebnass  aymutopus  ans  3aHsATHi | Kommekt ydeOHOW Mebenu Ha 44 MecT uis 00ydaromuxcs,
JIEKIIMOHHOTO THUIIA, OpaKTHYCCKUX | | CTalMOHAPHBIA KOMIBIOTEP Al MPEMoJaBaTeis C
3aHATHI BBIXOJIOM B HHTEPHET, NPOCKTOp, 3KPaH HACTCHHBIA, JOCKa

ayIUTOpHAs MEJoBas, BeO Kamepa, KOJIOHKH,
muieHsnonHele  mporpammel MS  Office, MS  Teams,
antuBupyc Dr.Web.

211 VYuebnas  ayamropus g 3aHATHH | Kommexkt yueGHOM Mebenn Ha 44 mecT s oOydarommxc,
JICKIIMOHHOTO THUIIA, NpaKTHYECKUX | |  CTAalMOHAPHBIA KOMIBIOTEP Al IPENoJaBaTeis C
3aHATHI BEIXO/IOM B HHTEpHET, MPOCKTOpP, AKpaH HACTEHHBIH, TOCKa

ayJuTOpHAas MeJoBas, BeO Kamepa, KOJIOHKH,
muneH3uonHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

215 VYueOHas nabopaTopust "Obpaborka | Kommnexkr  yuebnoit mebemn Ha 24  Mecta Ui
METaJJIOB JaBJIeHHEM" 00yJaroIUXCsl, MaKeT MMPOKATHOTO CTaHa.

215a VYueOHas nabopaTopust "Obpaborka | Kommnexkr  yuebnoit mebemn Ha 24  Mecta Ui
METaJJIOB JaBJIeHHEM" 00yJaroIUXCsl, MaKeT MMPOKATHOTO CTaHa.

8. METOJJUYECKHUE YKA3AHNUSA JJI51 OBYYAIOIIUXCA

OcBoeHHE TUCHMIUITMHBI IPEAToaraeT Kak IIpoBeeHIE TPaIUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U paboTy B JJICKTPOHHON
nHpopmarmonHo-o6pazoBarensHON cpene HUTY «MUCHUC) (OMOC), yacThio KOTOPOI HEMOCPEICTBEHHO NpeIHA3HAYCHHOM IS
OCYIIECTBICHHUS 00pa30BaTEIFHOTO IpoIlecca ABIseTCs DIeKTPOHHBII 00pa3zoBaTenbHIi pecypc LMS Moodle. OH mocrtymier mo
URL anpecy https:https://Ims.misis.ru/enroll/ YFEXLE 1 mo3BoJsieT UCIIOIB30BATh CIICHUATBHBIA KOHTEHT U 3JIEMECHTHI
AIIEKTPOHHOTO O0YUYECHUS U TUCTAaHIMOHHBIX 00pa3oBaTeNbHBIX TexHONOrHil. LMS Moodle ucnons3yercs IpenMyIecTBEHHO IS
ACHHXPOHHOTO B3aUMOJICHCTBHS MEX/Y YIaCTHHKaMH 00pa30BaTEILHOTO IIPOIIecca IIOCPEACTBOM ceTh «MHTepHeTY.

Urto6s! 3¢ GEeKTUBHO UCTIONB30BaTh BO3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO U YCIIEIIHO OCBOUTH JHUCIHILUINHY, HYXKHO:

1) 3apeructpupoBaTbcs Ha Kypc. [1s 3Toro Hy»kHO IepeiiTu o ccbulke ... JIoruH u naposib CoBHagaeT ¢ IOTHHOM U NapoJeM OT
nruHoro kabunera HUTY MUCHUC;
2)B pyOpuke «B Hauamo» 03HAaKOMHTECS ¢ COAepKaHUEeM Kypca, BOIIPOCAMH ATl CAMOCTOSTEIBHOMN ITOATOTOBKH, yCIOBUSMH




JIOIyCKa K aTTecTaluu, (JopMoH MPOMeXyTOUHOI! aTTeCTAINH (3a4eT/3K3aMeH), KpUTEepUsIMU OIIEHUBAaHUSA | 1P.;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBareneM. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM TperoaBaTeeM, IepeXxo s 10 CCHUTKaM;

4)B pyOpuxke «bubIHOTEKa» BO3MOXKHO IMOAOMUPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCOBbI€ PabOTBI/TIPOEKTHI) IUTEPATYpY, pazmeniennyto B ObC HUTY «MUCHUC;

5)B pyOpuKe «3aJaHusD Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CIauH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTE PaOOTY(BI), HOATPY3HUTH 311ECh JKE IS TPOBEPKH. ¥ TOOHO Ha3BIBATh (haii paboThI
cremyomuM o0pa3oM (Ha3BaHUE IpenMeTa (CokpaleHHo), rpymmna, @O, nata akTyanu3auu (Ipy MIOBTOPHOM pa3MEIleHUN)).
Hanpumep, IMpuknannas mexanuka MeanoB M.M. BMT-18 20.04.2020. Eciu paboTa COAep)KUT PUCYHKH, HOPMYJIBI, TO C HETbIO
coxpaHeHns (opMaTHPOBaHUS ee HyKHO NOArpyxath B pdf ¢opmare.

Pabora, moarpy»xaemas st IPOBEPKH, TOJKHA:

- coJlepKaTh BCce CTPYKTYpPHBIC JNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
HPHIIOKEHHS (IIPH HEOOXOTUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeYeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapUsIX K
3aJaHHIO perieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4Yuu B pelieH3nn
3aMedYaHuil 1 peKOMEHIAINi, Hy’KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO JUIS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CJIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX OIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTeseM BO3MOKHOCTb IIOATPY3UTh Pab0OTy OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOILEHNE O HapyIIeHUH cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke «TecTs» POMTH TeCTOBEIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeNIeHHEIH B pyOprke « Momyiimy;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh O0BSBICHHS, Pa3MellacMble IIPENoJaBaTesieM, 1aBaTh 0OpaTHYIO CBSI3b;

9)B pyOpuke «OOCYX IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OOIBIIMHCTBA IPyMIIsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh MCIIONb30BaHA IS B3ANMHON IIPOBEPKH;

10)posiBIATE PEryJIsipHyI0 aKTUBHOCTB Ha Kypce.

[TpenMy1IecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBHUS MEX/y yJaCTHUKaMH 00pa30BaTEeIbHOrO MPOIiecca MOCPEACTBOM CETH
«HuTeprer» ucnonpdyercs Microsoft Teams (MS Teams). UT0OBI TOJTHOGHHO MCIIONB30BAaTh €I'0 BO3MOXXHOCTH HYKHO
yCTaHOBUTSH Ipunoxkenue MS Teams Ha mepcoHanbHBII koMITbroTep U TenedoH. CtapocTaM HyKHO co31aTh rpymnimy B MS Teams.
VYuacTue B rpymnme no3BosseT:

- CITyIIaTh JISKINY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHSAX;

- OBITH Ha CBSI3H C IIpErojaBaTelleM, 3a/1aBasi eMy BOIPOCH! MM OTBEYask Ha €ro BOIIPOCHI B 00IIEM daTe Pyl B paboyee BpeMs ¢
9.00 1o 17.00;

- OCYUIECTBIISITH COBMECTHYIO paOOTy HaJ TOKyMeHTaMH (BKJIaaka «Daiiibl).

IIpu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CUHXPOHHOM (popMaTe HyKHO BCerja paboTaTh ¢ BKIIOYEHHOH KaMepoH.
Hckinrouenne — eciiy nperoAaBaTelb IOMPOCUT OTKIIOYHTH KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OoibIIMMu romexamu. Ha aBarapkax
JIOJDKHBI OBITH MCKITFOUUTEIFHO JIETIOBBIE (hOTO.

IIpu npoBeneHNH JISKITMOHHO-TTPAKTHUECKUX 3aHATHI BeeTCs 3aiCh. DTO AaeT BO3MOXKHOCTH IIPOCMOTpA 3aHATHA B CIIydae
HEBO3MOXKHOCTH IIPUCYTCTBUS HA HEM WIIH ITPU HEOOXOAUMOCTU BHOBb OOPATHTCS K MaTepPUaly U 3aHOBO €TI0 IPOCMOTPETh.




