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1 Iesu 1 325244 H3Y4E€HHS JUCLHUILTHHDI

[]env oucyunaunor. 1ens aucuurmivabl « Teoprst MPOKATKA» 3aKIH0YACTCS B
YCBOCHUM 3HAHWA O COBPEMEHHOM TEOPHM NPOKATKH, KAaK OJHOTO W3 BHJIOB
00paOOTKM METAIJIOB AABJICHUEM, W (HPOPMUPOBAHMK y OyIyIIMX CHELHATMCTOB
CUCTEMHBIX 3HaHHMI B OOJIACTH TEOPHHM W TEXHOJIOTMH MPOW3BOJCTBA MPOKATa,
MOJIYYEHUM  YETKOTO TMPEACTABICHUS O PA3IUYHBIX MOJENAX  IpoLecca
aedopMalii MeTajlla IpA NPOKATKE, a TAKKE YMEHHHM PEIIaTh MPAKTHYECCKHE
3a/1a4M, CBA3AHHBIE C PACUETOM TEXHOJOTMYECKMX NAPAMETPOB B MPOKATHOM
ITPOU3BOJACTBE.

3aoaqu usyyeHus OUCYUNIUHbL:

— yrayOJICHHBI aHAM3 OCHOBHBIX 3aKOHOMEPHOCTEH nedopManmu metanna
[IPUA TOPSTUEN U XOJIOAHOM ITPOKATKE;

— (hOpPMHUPOBAHKE COBPEMEHHBIX MPEACTABICHUN O (PU3MUECKON CYHIHOCTH U
COJIEP’)KaHUM MPOLIECCOB MPOKATKH,

— W3YYCHHE HAYYHO-TEXHUYECKUX M METOAOJIOTMYECKHX OCHOB COBPEMEHHOM
POKATKH,

— o0y4YeHHME METOJaM pacueTa HSHEProCUJIOBBIX M TEXHOJIOTMYECKHX
napaMeTpPoB MPOKATKH;

— W3YYCHHE OCHOBHBIX NPUEMOB YOPaBICHUS (PU3AKO-MEXAHUYECKAUMHU
cBoiicTBaMH 00pabarblBaEMOro MeTayla W B LEJIOM HAa KavyecTBO
MOJIyYaeMBIX U3IEIIHIA,

— aHaIM3 COBPEMEHHBIX MPOOJEM W MNyTEH WX PEHICHUS B TEOPHUHA U
TEXHOJIOTHH MPOKATHOTO TPOU3BO/CTBA.

Jlucyunnuna  nanpasiena  na  gopmuposanue  NPOPECCHOHATBHON
komneteHumu (I1K-1) BeImyCKHHKA.



2 MecTto aucuumiinabl B crpykrype OLIOII BO

JIoruKO-CTPYKTYPHBIH aHAIN3 AUCUUAIIIMHBI — KYPC BXOAUT B 00S3aTEIBHY IO
yactb bJIOKa 1 «/lucuummivHel (MOAYJH)», TOATOTOBKM CTYACHTOB MO
HanpaeyeHuto 22.03.02 Metanyprus (o0pa3oBarenbHas nporpamMma «O0paboTka
METAJIOB JTABJIEHUEM ).

JucumnnuHa peanmsyercss Kadeapoil MeTauTypruyecKuX TEXHOJIOTHH.
OcHoBbIBacTcs Ha 0Oasze aucuumuiH. «OCHOBBI MPOKATHOTO MPOW3BOACTBAY,
«DU3AYECKHE OCHOBBI MPOLIECCOB O00pPabOTKM METAUIOB JaBicHHUEMY, «Teopus
00pabOTKN METAJUIOB AaBJICHUEM), «MEXaHUKA CIJIOMIHBIX CPE .

SIBnsieTCss OCHOBOM AJIi M3YYEHHMs CICAYIOIMX AUCHUIUIMH. «TEeXHOI0rus
NPOM3BOACTBA Mpokaray, «OTAeNnKa W NOKPBITUS Mpokara», «HepaBHOMEPHOCTH
aepopmanmny, «llporpaMmMHOE M KOMIBIOTEPHOE OOECHEYCHUE MPOLIECCOB
00pabOTKN METAJUIOB AABJICHUEM Y, « BpIMyCKHAs KBATH(PUKALIMOHHAS Pad0Tay.

JUts u3yueHus: AUCUMITTIMHBI HEOOXOIMMbI KOMIIETEHIUH, C(OOPMUPOBAHHBIE
y CTYJCHTa AJI PEIIEHUS MPOPECCHOHANBHBIX 3a/1a4 JEATEIIbHOCTH, CBSI3aHHBIX C
PELIEHUEM MCCIICAOBATELCKAX W MPOW3BOJACTBEHHBIX 33]a4, OTHOCSIIUXCS K
00nacTi METALTYPriuM U METAUI000PabOTKM ¢ MPUMEHEHUEM (PYHIAMEHTAIBHBIX
3HAHUM.

OO0wast TpyA0EMKOCTb OCBOCHHSI TUCUUIUIAHBI IO OYHOU Gopme o0yueHus
cocraBisier 5 3aueTHbix eauHuu, 180 ak.u.  IIporpaMmoii  AMCLMIUIAHBL
PEIyCMOTPEHBI JIEKIMOHHBIE (36 aK.4.), mpakThuueckue (36 ak.4.), 1abopaTopHbIC
(18 ak.4.) 3aHATHS U camocTosATENbHAS padoTa cTyaeHTa (90 ak.u.).

OO0wast Tpy10EMKOCTh OCBOEHHSI TUCLHUIUIMHBI 10 304HOM (hopMe 00yueHus
cocraBisier 5 3aueTHbix eauHuu, 180 ak.u.  IlporpamMMoii  AMCLMIUIAHBL
NPEIyCMOTPEHBI JICKIMOHHBIE (4 aK.4.), mpakTHueckue (4 ak.4.), J1abopaTopHbIC
(4 ak.4.) 3aHATUS U CAaMOCTOsTENIbHAs padoTa cTyaeHTta (168 ak.u.).

JlucuunrHa u3ydaercsa Ha 3 Kypce B 5 cemecTpe. Popma mpoMeEKy TOUHOM
aTTeCTalui — HK3aMEH.
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3 Ilepevyenn pe3yabTaTOB 00y4eHHs MO AMCUMILINHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJbraramu ocsoeHust OIIOII BO

[Iponiecc w3yueHHMs OUCHUIIIMHBI «Te€opusi MPOKATKW» HAMPaBJICH Ha
(OpMHUPOBAHUE KOMIIETEHIIUN, TPEACTABICHHON B TaOnuiie 1.

Tabnuma 1 — Komnereniuu, 00s3aTebHBIE K OCBOSHHIO

Conepxanue Kon Kon u HanMeHOBaHME MHIUKATOPA
KOMIIETEHLIMT KOMITETEHLIHI TOCTHKEHUST KOMITETEHIIMT
CrnocobeH BbIOMpaThH TIK-1 [IK-1.1. 3naer npeaMeT UCCIENOBAHUS, METOABI
U MIPUMEHSTb METOBI otOopa u 00padoTKu HH(POPMAIHH, CBSI3aHHBIE C
HUCCIIENOBAHUS 00001IeHHEM, CUCTEMATHU3ALUEH U
00OBEKTOB U KJIacCU(pUKALIMEH TaHHBIX
MPOLIECCOB B IIK-1.2. 3HaeT MeTOOBI UCCIIEOBAHMUIA,
METaJLTy PrUH MOJITOTOBKY U MPOBENEHNE SKCIIEPUMEHTA,

00paboTKy U aHAIH3 PE3YIBTATOB UCCIIEAOBAHMIA
IIK-1.3. YMmeer BbIOUpATh U MPUMEHSTh
WH(POPMALMOHHBIE TEXHOJIOTUH U TPUKJIATHBIE
anmnapaTHO-MPOTPAMMHBIE CPEICTBA JJIs
UCCIIEIOBAHMSI OOBEKTOB METAJLTyPIHH U
00paboOTKH SKCTIEPUMEHTATBHBIX TAHHBIX.
1IK-1.4. Bnageer HaBbIKaMU COCTABJIEHUS
nokymeHTanuu B coorserctuu ¢ OCT







5 Conepxanne THCHUILIHHBI

C nenbro 0OCBOCHUS KOMIETEHIMH, MTPUBEACHHON B 1.3 AUCLMITIMHA pa3OuTa
Ha 5 TeMm:

—tema 1 (Onpenenenne wu  kiaccuukanus MOPOLUECCOB MPOKATKH.
['eomeTpus ovara aedopmariviu ),

—T1ema 2 (Ctaauu mpouecca MpOKaTKu. YCIIOBUs 3aXBaTa METAJJIa BAJIKAMHA
Y YCJIOBHSI YCTAHOBUBIIETOCS TPOLIECCA MPOKATKH );

—T1ema 3 (Kunemaruka ovara nedopmanun);

—TeMa 4 (OHEProCuIIOBbIE MAPAMETPBI MPOIOJIBHOMN MPOKATKH );

—1ema 5 (OcoOble ciyyan mporecca MPoKaTKy ).

Buapl 3aHsaTH 0 AMCHMIIIMHE W PACOPEIACIICHAE ayAUTOPHBIX YacOB IS
OYHOW M 3204HOI (POPMBI MPUBEACHBI B TAONMIE 3 U 4 COOTBETCTBEHHO.



Tabnuna 3 — Buabl 3aHATHIA 10 AUCUUIUIMHE W PACTTPEACIICHUE ay IMTOPHBIX 4acoB (04Has (hopma 0OydEHUs )

Ne Tema TpynoeMkocTs
Hanmenosanue Tembl . [Tpynoemxocty| Templ mpakTnueckux |ITpynoeMkocTh
/i Conep:xaHue JTEKLHOHHBIX 3aHATHI . 71ab0paTOPHBIX B aK.u.
(paznena) AUCUMTUTMHBI B aK.u. 3aHATHH B aK.4. B
Beenenue. Teoperuueckue
npoOJIeMBI POKATHOTO XapaxkTrepuctu
Onpenenenue u Pacuer xapakTepucTuk
npoussoacTBa. OnpeneneHue u KM ouara
KJIaccupuKaIus ouara nedopMaryu mpu
KJIacCU(UKALIUS TPOLIECCOB nedopmarnuu u
MPOLIECCOB NPOKATKH. . 4 npokarke. Pacuer 4 4
1 npokatku. [Ipouecc npoaonbHO N apameTpsl
I'eomeTpust ouara BENNYHH Aedopmanuii
MPOKATKU. XapaKTePUCTUKU nedopmanuu
nedopmanuu NIPU MIPOKATKE
negopMaLi B mapaMeTphl ovara IIPU NPOKATKe
nedopManuu
Craauu npouiecca NPOKaTKH.
YcnoBus 3axBara MeTajia
BaJIKAMH U YCJIOBUS
YCTaHOBUBLLIEroCs MpoLecca
npokatki. CriocoObl MOBBILIEHHUS
3axXBaThIBAIOLIEH CIIOCOOHOCTH
BaJIOB. Y CJIOBHUS 3aXBaTa B Pacuer
Ycnosus
kambpax. OcobeHHocTn K03 prnmeHToB
Cranuu nporecca 3axBara u
BHEIIIHETO TPEHUS IPU TPOKATKE, TPEHHUs MPU 3aXBaATE U
MIPOKaTKU. Y CIIOBUS yCTaHOBUBLIET
€ro 3HadyeHue. BausHue pasHbIx yCTaHOBHBILEMCS
3axBarTa MeTaJja ocsl rpotecca
(bakTOpPOB HA BEIUYHHY 6 IIPOLIECCE MPOKATKHU. 4 4
2 | BaJKaMu U yCJIOBUs . MIPOKATKH.
ko3 uumenTa TpeHus. IIposepka ycnoBuii
yCTaHOBUBIIETOCs Bnusiaue
DKCnepUMeHTaIbHOe 3axBara U
npoLecca NpoKaTKu TPEHUS Ha
onpenenenue ko3 dpdurenra YCTaHOBUBILETOCS
MPOKATKY

TPEHUsI IPU TPOKATKE.
CootHomenne k03(hHUIHEHTOB
TPEHUsI [IPH 3aXBaTe U
YCTaHOBUBIIEMCS MTPOLIECCE.
PacueTHble MeTOIBI OMIpEAeIeHHUS
ko3 uumenTa TpeHus npu
POKATKE

npoLecca MPOKATKH




Ne H T T T Tema TpyaoeMKoCTh|
1/ | HauMeHOBaHHe Tembl Conepsiantie TeKIHOHHbIX SaHsTHii pyroemkocTb  Tembl npakTirdeckux | TpynoemkocTs HaGOpATOpHBIX B Ak
(pa3nena) IUCIUTLIAHBI B aK.4. 3aHSITHHA B aK.4. .
3aHATUN
Pacnpenenenue ckopocrei
TEeYeHUs MeTajlia B
yYCTaHOBUBLIEMCS IIPOLIECCE
npokaTku. OnepexeHue u OnepexeHue u
otcraBaHue. Bnusiaue OTCTaBaHue
TEXHOJIOTHYECKHUX MapaMeTpPoB Ha IIPU MPOKATKeE.
OIEPEKEHUE U OTCTABAHUE. Pacuer BenmuuuH HepasnomepH
HepasromepHocTh nedopmannu OTepeXEeHUsI U OCTb
IIPU NIPOJOJIbHOI NMPOKATKe. OTCTaBaHUs MpU nedopmannu 8
Mertonb! vccnenoBaHus IIPOKAaTKe. IIPU MPOKATKE.
HEPaBHOMEPHOCTH ehopMarvy. Pacuer BenuuuH Bausaue
Kunematuka ouara
3 nethopmamn 30Ha MPUIUIIAHUS KaK OIUH U3 8 VUIUPEHHUS TIPU 4 LUIUPUHBI
OCHOBHBIX KpUTEPUEB HAIUUUS MPOKATKe B MIIaJKUX packara Ha
HEPaBHOMEPHOCTH AedopManuu BaJIKax. BEJIMUNHY
npu npokarke. HepaBHOMepHOCTD Pacuer BenuuuH YIIUPEHUS.
negopManny 1 Ka4eCTBO yIIUpEHUs MpU Bnusnue
usnenuii. [lonepednoe TeueHue MPOKATKe B KAIUOpax apobHOCTH
MeTaJa Npu NpOoAOCIbHON nedopmanuu
npokatke. Bunbl ymmpenus, Ha BEJIUYUHY
3HaueHus yumupeHus. Bausxue yIIUPEHUs
pa3HbIX (PAKTOPOB HA BEJINYHHY
yinpeHusi. @opmy bl 17
pacueTa yuIMpeHus
XapakTepucTHUKa HANPSKEHHO- Pacuer conporusnenus
ne(pOpMHPOBAHHOTO COCTOSTHUS neopmannu MeTauia
DHeprocuioBble MeTaJa Mpyu NpoKaTKe. IIpU ropsiueil npoxaTke
napameTpbl OcobeHHOCTH HaNpsIKEHHO- 10 Pacuer conporuBneHus 14 i i
MPOAOIbHOMN ne(GOpMHPOBAHHOTO COCTOSTHUS neopmannu Merauia
MPOKATKU MeTajia Ha KpOMKax IMoJIOChl U IIPU XOJIOHOMN

IIPU TIPOKATKE ¢ OOTBIIUMHU
yIJaMH 3aXBaTa

IPOKaTKe
Pacuer cpeanux




Ne H T T T Tema TpyaoeMKoCTh|
1/ | HauMeHOBaHHe Tembl Conepsiantie TeKIHOHHbIX SaHsTHii pyroemkocTb  Tembl npakTirdeckux | TpynoemkocTs HaGOpATOpHBIX B Ak
(pa3nena) IUCIUTLIAHBI B aK.4. 3aHSITHHA B aK.4. .
3aHATUN

DHeprocuioBble MapaMeTpbl KOHTaKTHBIX

MPOJOJNBHON MPOKATKH. HaIPsKEHUN IPU

HopmanbHble U KacaTeNnbHbIe ropsiueii NpokaTke u

KOHTAKTHBIC HAMPSDKEHUS U UX NpOKaTKe B KaInbpax

pacrpesesieHue o NOBEPXHOCTH Pacuer cpegnux

KOHTakTa. @opMyJibl 17151 KOHTaKTHBIX

OIPEAEIICHUS CPENHUX HaIPsKEHUH IPU

KOHTAKTHBIX HAMNPSKEHUH. XOJIOAHOM NpPOKaTKe

Onpenesenue CONpoOTUBIEHUS Pacuer cunbl npokatku

nedopmaLuu Ipu ropsaen O Pa3INYHBIM

npokatke. OnpenesneHue npenena METOMKaM

TEKy4eCTHU IPHU XOJIIOIHON Pacuer kosppunmenra

npokatke. OnpeneneHue mjieya 1 MOMEHTa

KOHTAKTHOTO JJaBJIEHUsI TPU MIPOKATKH 11O

IIPOKATKE C y4ETOM Pa3JIUYHBIM METOAMKAM

CIUTIOIIMBaHUS. BinsHue pasHbIx Pacuer MomHOCTH M

(bakTOpPOB HA BEINYHHY pacxopa sHepruu npu

KOHTAKTHOTO JIaBJIEHMUSI. MIPOKaTKe

OrnpeneneHne KOHTAKTHOTO

JaBJIEHUs [IPU MPOKATKE B

kamubpax. Y cuine mpoKaTKH.

MOMEHT U MOIIIHOCTb NMPOKATKU.

Hcnonb3oBanue KpUBBIX

YAEIbHOMN 3aTpaThl SHEPTUU B

IIPaKTUYECKHX pacyeTax

Ilepuonuueckas nmpokaTka. Pacuer BenuuuH

IIpokaTka c HapacTaHueM U nedopmauuii mpu Uccnenoparie
OcoObie ciyyan yObIBAHUEM OOKATHSI. 3 BOJIOYCHHH. 6 PoLecCa 5
npouecca npokarku | OnepexeHue U OTCTaBaHUE MPU Pacuer ycunus B(I:.]'IOLIGHI/ISI

NEePUOANUYECKON MPOKATKe. BOJIOYEHUSI.

Ycunue u KpyTsIui MOMEHT.

Pacuer mapuipyra




/1

HaumeHoBaHue TeMbI
(pa3nena) IUCIUTLIAHBI

ConeprkaHue JEKIMOHHBIX 3aHATHI

TpynoeMKkocTb
B aK.Y.

TeMbl npakTHYECKUX
3aHATHI

TpynoeMKkocTb
B aK.Y.

Tema

71ab0paTOPHBIX

3aHITUN

TpynoeMkocTs
B aK.Y.

Ocobennoctu pedopmariu
BBICOKHX Tell. [ yOuHa
pPacnpoOCTpaHEHHUs MIACTUYECKOMN
nedopMaliu CKATHS.
PacnipeneneHue BbICOTHOM
neopMaIuu O CEUEHUIO
MPOKATBIBAEMOMU MOJIOCHI.
Pacnpenenenue ymupeHus
M€TaJljla B MPOKAThIBAEMOI1
nosoce. [IpogonpHOE TeueHue
Metajuia B oObemMe 1 Ha
KOHTAKTHBIX [TOBEPXHOCTSIX.
HanpspxkeHHo-neopMupoBaHHOE
COCTOSIHUE MeTajlia.

BunToBas nmpokatka. Kunemarunka
BUHTOBOW MPOKATKHU. Y CIIOBUs
3axBaTa MeTajia BaJKaMH.
IInowmans NOBEPXHOCTH KOHTAKTa
C BaJIKaMH NPHU IPOIINUBKE.
Hedopmarus 1 HanpsDKEHHOE
COCTOSIHUE MPU MPOIIUBKE.
JlaBieHue Ha BaJKU NPOILIMBHOIO
cra”a. OceBoe aBjeHUE Ha
OINPaBKy IPOLIMBHOTO CTaHa.
Kpurnueckoe obxarue npu
MOTepeYHO-BUHTOBOMN NPOKaTKe.
MOMEHT U MOIIIHOCTb NMPOKATKH.
BuHTOBOE packaTbiBaHNe

BOJIOUYCHUA

Bcero ayauTopHBIX 4acos

36

36

18

01l



TaGnuuer 4 — Buael 3aH4THH 0 AUCLMIIMHE W PACIPEACIICHUE Ay IUTOPHBIX YacoB (3a0uHas (hopma 0OydeHus)

Ne Tema TpynoeMkocTb
Hanmenosanue Tembl Conep:xaHue NeKIUOHHBIX | TpynoeMKocTb .| TpynoemkocTs
/i . Tembl npakTUUECKUX 3aHATUI 71ab0opaTOPHBIX B aK.4.
(pa3nmena) IUCIUTLIAHBI 3aHATUN B aK.4. B aK.4. .
3aHATHH
Beenenue. Teoperuueckue
npoOJIeMBI MPOKATHOTO
XapakTepucTuk
Onpenenenue u npousBoAcTBa. OnpeneneHue
Pacuer xapakTepucTuk U odara
KJIaccupuKaIus U KJTacCU(HKAIHA MPOLIECCOB
ouara aepopMaiuu npu nedopManuu u
MPOLECCOB MPOKATKU. | mpokaTku. [Ipouecc 4 4 4
1 N npokarke. Pacuer BeInuuH MapamMeTpel
I'eomeTpust ouara MPOAOIBHON MPOKATKH. edbopMaLLHii npH MpoKaTKe nethopmamn
nedopmaruu XapaKTepUCTUKH Aleopmant purp
IIPU MIPOKaTKe
negopMaLnu 1 mapaMeTpsl
ouara fehopMaiu
Bcero aynutopHbIX 4acoB 4 8 —

Il
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Tabnuna 6 — [1Ikana onleHUBaHUA 3HAHUNA

Cymma 6asioB 3a BCe BUIBI OrueHka Mo HallMOHAJIBHOM LIKaJje
yueOHOH eI TeIbHOCTH 3a4€T/5K3aMEH
0-59 He 3auTeH0/HEYIOBICTBOPUTENBLHO
60-73 3a4TeHO/yAOBIETBOPUTETHHO
74-89 3a4TeHO/X0pPOIIO
90-100 3a4TeHO/OTINYHO

6.2 NnpuBuayaibHOE 3aJaHKe (MpaKTHYecKass padbora)

B cooTBeTCTBMM C BapHMaHTOM 33JaHWs BBHIMOJIHUTH BBIOOP Pa3MEpOB
WCXOAHOM 3aroTOBKM JIsi MPOM3BOACTBA OuMmetaummueckoro nucra mo ['OCT
10885-85 m pacueTsl pexxMMOB OOKaTWii B 4EPHOBOM M umcToBOM KieTsx TJIC
3000. Mcxonnble nanHbIe U pacueTa MPUBEACHBI B TaOmuLe 7.



Tabnuma 7

No H, B, L. My h, b, L, wn Ah, | Ab, Al, . 1 B " D, V, £ °C Mapka | Marepuan
MM MM MM MM MM MM MM MM MM/C cTrajin BAaJIKOB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Cranb
1 200 | 1000 | 2000 | 180 | 1000 - - - - - - - - 1150 | 1500 | 1180 | Ct3kn Cranb
2 250 | 1000 - - - 2200 | 30 5 - - - - - 1150 | 1600 | 1190 | C13cn Cranb
3 - 1050 | 2000 | 220 | 1050 - - - - - - - 1,2 | 1070 | 1700 | 1180 | Ct5cn Cranb
4 150 | 1250 | 2400 - - - - - - 0,2 - 1,004 - 1070 | 1800 | 1170 15T Uyryu
5 - 1450 - 120 - 4500 - 10 - - 1,2 - - 1150 | 1900 | 1150 35IC Uyryn
6 160 - 3100 - 1255 - - 400 - - 1,004 - 1150 | 2000 | 1160 | 15XCH/I Uyryn
7 - - - 140 | 1455 | 3600 | 20 5 - - - - - 1070 | 1500 | 1140 45 Uyryu
8 100 - 4200 - 1400 - - - - - 1,0 | 1,25 | 1070 | 1600 | 1120 40X Uyryu
9 - 1200 - 120 - 3200 - - - - - 1,0 1,2 | 1000 | 1700 | 1100 | 40XH Cr3cn
10 80 - 4800 - 1300 - - - - 1251 10 - 1000 | 1800 | 1110 65I" Cr3cn
11 240 | 1200 | 2000 | 210 - - - - - - 1,0 - 1000 | 1900 | 1180 Y7A Uyryn
12 - 1500 - 160 - 3400 - - 400 - - 1,004 - 1000 | 2000 | 1190 |  VI10A Uyryn
13 200 - 2000 - 1210 - 10 - 0,15 - - - 1000 | 1500 | 1180 60C2 Cr.3cn
14 - - - 100 | 1050 | 3200 - - - - 1,2 1,0 - 1000 | 1600 | 1170 | IIIX15 Uyryu
15 - 1400 - 100 - 5000 - - - - - 1,0 | 1,25 | 1000 | 1700 | 1150 P18 Cr.3cn
16 40 | 2000 | 6000 [ 30 |2000 - - - - - - - 900 | 2800 | 1060 1X13 Uyryu
17 25 | 2100 - - - 8000 5 - - - - - 800 | 2900 | 1040 2X13 Cr.3cn
18 - 2050 | 7000 | 20 | 2050 - - - - - 1,2 | 900 | 2000 | 1020 | X18HI10T | UyryH
19 50 | 2250 | 5400 - - - - - 0,2 - 1,004 - 800 | 2500 | 1000 | Cr.3kn Cr.3cn
20 - 2450 - 20 - 7500 - 0 - - 1,2 - - 900 | 2600 | 1010 | Cr.3cn Uyryn
21 60 - 5000 - 2505 - - 988 - - 1,002 - 800 | 2700 | 1080 | Cr.5cn Cr.3cn
22 - - - 40 | 1855 | 3600 10 5 - - - - - 900 | 2800 | 1090 15I° Cr.3cn
23 10 - 9200 - 2400 - - - - - 1,0 1,2 | 800 | 2900 | 980 35IC Uyryn
24 - 1200 - 16 - 8200 - - - - - 1,0 | 1,25 | 900 | 3000 | 1070 | 15SXCHA | Ct.3cn
25 8 - 14800 - 1900 - - - - 1251 1,0 - 800 | 2500 | 1050 45 Cr3cn
26 24 | 2200 | 12000 | 18 - - - - - - 1,0 - 815 | 2600 | 1060 40X Uyryu
27 - 2500 14 - 14400 - - 2400 - - 1,002 - 750 | 2700 | 1040 | 40XH Cr3cn
28 20 - 8000 - 2505 - 5 - 0,25 - - - 815 | 2800 | 1020 65T Uyryu
29 - - - 12 | 2050 | 12200 - - - - 1251 1,0 - 750 | 2900 | 1000 YT7A Cr3cn
30 - 2400 - 10 - 16000 - - - - - 1,0 | 1,25 | 815 | 3000 | 1010 | X18HIOT | UYyrynu

4!
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6.3 OueHo4YHBIC CPeaCcTBA AJIs1 CAMOCTOSTE/ILHOH PAa0GOTHI U TEKYLIEr0
KOHTPOJIsI YCIIEBAEMOCTH (YCTHBII ONPOC HA KOJVIOKBHYMAX)

Tema 1 « Onpeoenenue u kiaccupurayusi npoyeccos npoxamxu. I eomempusi

ouaea oehopmayuuy

1)  Yro Ha3bIBAIOT MPOKATKOH M KAKKE BUABI MPOAYKIMH C IPUMEHEHUEM
3TOr0 NMPOLECCA TPOU3BOIAT?

2)  Kakue OCHOBHBIE BHUABI MPOKATKKW CywiecTBYrOT? IlpencraBbre mX
CXEMBI.

3) IlpencraBbTe cxeMbl ouara ae(opMaluy W yIIUPEHHs MPU MPOKATKE
NOJIOCHI B TTIJKMX BaJIKax.

4)  Kakue nokazareiau XapakTepusyroT aehopmariuio?

5) KakWe CymiecTBYKOT XapakTEepUCTUKA M THapaMeTpbl  odvara
nedopmanmn?

6)  Kakoii 0CHOBHOI mapameTp OnpeaessieT pa3Mepsl ouara aedopmanumu,
(dopmy packatoB, ycioBug AedopMalUM M XapakTep NPOTEKAHWs MpoLecca
MIPOKATKH, KaK €r0 ONPEACIISIOT?

7)  Kakoili BU IMEET OCHOBHOE YPABHEHHUE MPOKATKH?

8) Kak onpenenserca nnuHa ouara jaedopManuivi  (TOpU3OHTAJIbHAS
POEKIHUS ), XOpJa U 1yra KOHTaKTa?

9)  Kak onpenensercs cpeanss mMpruHa ovyara aedopmaruu?

10) Kak onpenensiercs TOPU3OHTAIbHAS MPOCKUMS IUIOIIAAN Odvara
nedopmanyn?

Tema 2 « Cmaouu npoyecca npokamku. Ycinosus 3axeama memasiid aIKAMU u
VCA08USL YCMAHOBUBULE2OCS NPOYECCd NPOKATKA »

1) Kakue ectp cTaamm mporecca MPOKATKU, XapAKTEPUCTHKU YCIOBUH
MPOIIECCA MPOKATKHU B TPEX CTATUAX?

2) IlpeacraBbTe M ONMIIUTE CXEMY CHJI, JACHCTBYIOLIMX B HAYAIbHBIA
MOMEHT KAaCaHWs MOJIOCH BalkamMu. Kakue HE0OXOaMMO CO34aTh YCIIOBUS, YTOOBI
MTPOU30LLIET 3aXBaT NOJIOCHI?

3) Kakue MakcMMaJIbHbIE YITIbl 3aXBaTa MUMEKOT MECTO NPU MPOKATKE
METaJljla Ha MPOKATHBIX CTAHAX PA3HOTO TUIA U PA3HOM COCTOSIHHH BAJTKOB?

4)  Kakue ypaBHEHUs NPUMCEHSIOT Ui pacuera Kod((puuueHTa TpeHus
IIPU FOPSIYEH MPOKATKe MeTauia?

5) Kakue ypaBHEHMs] TPUMEHSIOT Ul pacuera KO3(PQPUIMEHTa TPeHHS
IIPU XOJIOJHOM MPOKATKE MeTasa?

6)  Or Kakux MapameTpoB 3aBUCUT KOIPQPULUMEHT TPEHHs MPH TOpsUCi
IPOKaTKe MeTayuia?
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7)  OT Kakux mapaMmeTpoB 3aBUCUT KOA(P(PULIMEHT TPEHUS MPH XOJIOIHOM
pOKaTKe?

8) Urto coboil mpeAcTaBNsSET BHEIIHEE TPEHUE M KAKUE BHUABI TPEHHS
OPUCYTCTBYIOT MTPH MPOKATKE?

9) Kak 53KCHepUMEHTAIBHO ONPEACHAOT KO3(PPUUMEHT TpeHUs MpH
poKaTke?

10) KakoBo cooTHOmEHUE KOI(PPUIMEHTOB TpPEHUS NOPH 3axBare M
YCTaHOBUBLUEMCS TTpoLecce?

11) Kakum napaMeTpoM OLICHMBAKOT BEIMYMHY TPEHUS M OT YEro OH
3aBUCUT?

12)

Tema 3 « Kunemamuxa ouaea oeghopmayuuy

1) UYro Takoe ONEPEKEHUE W OTCTABAHWME NPH MPOKATKE HA TIIAJKHAX
BaJIKax?

2)  KakoBO mpoAOJIbHOE TEYEHWE MeTauia B oyare AcdopMaiuu Mpu
NPOAOIBHON MPOKATKE W 3HAUYCHUE ONEPEIKEHUSA?

3) KakoBO COOTHOLICHHWE MEXKAY VYIVIAMH 3axBaTra, KPUTHYECKOTO
CEUCHUS U YIJIOM TPEHUS?

4)  Kakas cylIecTBYeT 3aBUCHMOCTb OMNEPEKECHUS OT TEXHOIOTMYECKHX
MapamMmeTPOB MPOKATKK?

5)  Uto Takoe sSBICHUE MPUIUNAHUS MPU MPOKaTKE?

6)

7)  Kak popMupyroTcs 30HBI OTCTaBaHMs U ONepeskeHus Metayuia? Jlaiire
CXEMY, MOSICHSIOIIYIO, 3TH SIBJIICHUS.

8)  Ilo xakuM 3aBHCHMOCTSIM MOJICUMTHIBAIOT OMEPEIKEHUE U OTCTABAHUE,
KTO UX aBTOPHI?

9) Uro co0oifi mpeAcCTaBIACT YIIMPEHUE META/UIA, W OT 4YEro OHO
3aBUCHUT?

10) Kakue Gopmynsl HCHOMB3YIOT AJIsL PacyeTa YIIUPEHUS PUA COPTOBOM
Y JTUCTOBOM MPOKATKE?

Tema 4 « uepeocunosvie napamempvi NPOOOILHOL NPOKAMKU »

1) Kakoe HanmpsbkeHHO-IE€(POPMHUPOBAHHOTO COCTOSHUE META/Ula MPU
pOKaTKe?

2)  Kakue 0c0OEHHOCTH HaMpsHKEHHO-AC(POPMUPOBAHHOTO COCTOSHUS
MeETaJljla Ha KPOMKaX IMOJIOCH M TIPY POKATKE ¢ OOIBIIMMH YIJIAMH 3axBara’?

3) HopmanbHblE KOHTaKTHBIE HanpsbkeHus. KakoBo WX pacrpencneHue
10 NMOBEPXHOCTHA KOHTAKTA?

4)  KacarenbHble KOHTaKTHbIC HanpsbkeHrs. Kakue CymecTByrOT Teopun
pacnpeaeneHus o NOBEPXHOCTH KOHTAKTA?

5) Uro coOoOi mpencTaBisieT CPEeOHEE HOPMAJIBHOE KOHTAKTHOE

HaIIPAKCHUC, KaK €10 MOZKHO OHpeI[eJ'II/ITB?
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6)  Uro coboi mpeacTaBieT CUIa MPOKATKK, KaK €€ MOYKHO ONPEACTUTD?

7)  UTo TakO€ MOMEHT MPOKATKH, KAK €10 MOKHO ONPEACITUTH?

8)  Uto Takoe k03 PUUMEHT MeYa MOMEHTA MPOKATKU, KaK €r0 MOXHO
ONPEICIUTH?

9) Kak onpenensitoT U pacCUMTHIBAIOT COMPOTUBJCHUE NedopMalluU U
€ro COCTABJISAIOLIUE?

10) Yro Takoe KO3(PPUIMEHT HANMPSHKEHHOTO COCTOSHUS METajia NpU
MPOKATKE, KaK €r0 MO>KHO ONPEACTUTDH?

11) Ha uto 3aTrpaunBaetcs padota neopmaliuu 1 Kak €€ Onpeacstor?

Tema 5 « Ocobvie cyuau npoyeccd NPOKAMKUY
1)  Yto coboii mpeacTaBiIsIeT MPOIECC NEPHUOUYECCKON TPOKATKH?

2)  Urto co0oil mpeacTaBiaseT MPOIECC MPOKATKH C HApPAaCTAHUEM M
yObIBaHuEM 00KaThs?

3)  KaxoBbl 0cOOEHHOCTH ne(hOpPMALAN BBICOKHX TEN?

4)  Kak rnyOuHa minacTuueckoi aeopManmm cxaTtrsi pacmpOCTPAHSAETCS
npu aepopManiu BEICOKUX TEN?

5)  Kak ymmpenue pacnpocTpansercs npu 1epopMaluy BEICOKAX TEN?

6) Kakoe HanpspxkeHHO-1e(hOpMUPOBAHHOE COCTOSIHHE MeTaua IIPU I[eq)OpMaHI/II/I
BBICOKUX TEII?

7)  Uro coboil MpeACTaBIAET MPOLIECC BOJOYEHUS M YTO C €r0 MOMOIIBIO
MOJIy YarOT?

8) Kakune u3BecTHBI cnocoObl BoIoucHUsA? [IpeacTaBbTe MX CXEMBI W
IIPOKOMMEHTHPYUTE UX.

9) Uro  sBIAETCA  OCHOBHBIM  BOJIOYAJIBHBIM ~ WHCTPYMEHTOM ?
[IpencraBbTe 1 TPOKOMMEHTHPYITE UX CXEMBI.

10) UYro coOoii mnpencTaBiseT CHIA BOJOYEHMUS, KaK €€ MOXKHO
ONPEAECIUTH?

6.4 Bonipocel /151 TOATOTOBKH K TECTOBOMY KOHTPOJIIO

Ne | Bonpoc OTBeThI

1 IIpouecc npokaTku CYUTAETCS A) nuameTp BaJKOB; 00XKaTHsI;, BEIMINHA
CUMMCETPUYHBIM, KOI'’ld B 30HAX KOHTAKTA | YIIUPCHUSA
OOUHAKOBBIL b) nnamerp BankoB; yUIMpeHHE; OKPYKHbIE

CKOPOCTH BAJIKOB

B) cxembrI neiicTBUS CHIT B 30HAX KOHTAKTa,
HanpsKeHHO-AehopMUpOBaHHOE
COCTOSIHUE, CKOPOCTHBIE yCJIOBUS

I') 3mr0pbl KOHTAKTHBIX HAIPSDKEHHIH;

k03 (pument Tpenus;, obxarue

2 [Tomepeunasi mpokaTka HMeEET MeECTO, | A) OCH BAJIKOB MapajieNibHbl, BAIKU
Koraga. Bpal{arOTCsd B MPOTUBOIIOJIOXKHBIX
HATpaBJIEHHUSIX, 3aTOTOBKA MIePEMEIAeTCs
BJIOJIb OCEH BAJIKOB

b) ocu BayiKOB mapayuIeTbHbI UK
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PACIIONOKEHBI TIOZ HEKOTOPBIM YTJIOM,
BaJIKH U 3arOTOBKa BpalllatOTCA B OAHOM
HaIlpaBJICHUU

B) ocu BaikOB pacmosioKeHbl MO
HEKOTOPBIM YI'JIOM, BAJKH BpallatOTCAa B
MPOTUBOIOJIOXKHBIX HAIIPAaBJICHUAX,
3aroTOBKa MepeMeIaeTcs
NEPNECHAUKYJIAPHO OCAM BAJIKOB

I') ocu BaJIKOB MapayIeTbHbI WU
NEPCKOUICHBI MMOA HEKOTOPBIM YIJIOM, BAJIKU
BPAIIAlOTCS B OJJHOM HaIrpaBJIEHUH, &
3aroTOBKa B IMPOTHUBOINOJOKHOM

OtHocuTenbHas neopMarus 1Mo BBICOTE
3TO:

A) OTHOIIEHUE KOHEYHOM TOJIIUHBI K
HUCXOAHOMN

b) otHOIIEHNE a0COMOTHOTO OOKATHS K
HMCXOAHOMN WJIM KOHEYHOW TOJIINHE

B) pa3HOCTB UCXOIHOM U KOHEUHOH
TOJIIUHBI

I') oTHOIIEHNE aOCOMOTHOTO YUTUPEHUS K
abCOMOTHOMY 00KaTHIO

KoaddunmenT ymmpenus 3to:

A) OTHOIIIEHUE UCXOMHOHN TOJIIUHBI K
KOHEUHOMU

b) oTHOIIEHNE a0COMOTHOTO OOKATHS K
HMCXOAHOMN WJIM KOHEYHOMN TOJIINHE

B) pa3HOCTb UCXOIHOM U KOHEUHOMH
TOJIIUHBI

I') orHomeHne abCONMOTHOrO YIIMUPEHHUs! K
abCOMOTHOMY 00KaTHIO

IlepBas cTanusi NpOKATKU HA3bIBAETCA
HEYCTaHOBMBUICICS TOTOMY, 4TO:

A) CKOpPOCTB MepeIHero Topua
YBEJIINYMBACTCS C TEUEHNEM BPEMEHHU

b) napamerper ouara nedopmaryu u
CHJIOBBIE MTAPAMETPHI MPOLIECCA C TEUCHUEM
BPEMEHU M3MEHSIOTCS

B) cxopocTh nBHXKEHHS 3aHETO TOPLA
OTJIMYAETCS OT CKOPOCTH MEPETHETO

I') yron 3axBaTa BO3pacraer

3axBaT MeTaJljla BaJIKaMU MPOU30HIET
KOI'Jia:

A) yron 3axBata MeHbIIe KO3 PUIIeHTa
TpeHUsI

b) yron 3axBaTa MeHbLIIE I PaBEeH Iy
TpeHUsI

B) yron 3axBara 6oJibIne yria TpeHHs

I') yros 3axBaTa OOJIbIE ABYX YIJIOB TPEHHSI

Bemnuuna Ah = H — h >t10:

A) oTHOCHTENBHOE OOXKaTHE
b) abcomoTHOE ympenue
B) abcomoTHOE yannHeHne
I') abconmoTHOE 0OKaTHE

h-b-1

YpaBHeHue

A) 3aKOH IOCTOSIHCTBA 00BEMa NPHU
NPOKaTKe

B) 3ak0H MOCTOSTHCTBA CEKYHAHBIX O0BEMOB;
B) ypaBHeHne oObpeMa MeTaa,

I') ypaBHEeHHE TpexMepHOH nedopmanmu
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6.5 Bonpocel AJ1s1 IK3aMeHa
1) KakoBbl onpenenenne u Kiiaccupukanuys nporeccoB NpoOKaTKu?
2)  KakoBsl XxapakTepucTuku aeopMaluy Ipyu NPoKaTke?
3)  KakoBbl mapameTpsl ouara aegopmariu npu npokarke?
4y  Kakume ectb cTaguM mporecca MPOKATKH, XapaKTEPUCTUKH YCIIOBUMN
MPOLIECCa MPOKATKHU B TPEX CTAAUSAX?
5)  Kakoe ycnoBue cBOOOJHOrO 3axBaTa METAJLIA BaJKaMu ?
6)  Kakue ycnoBus AMHAMHYECKOTO W MPUHYIUTEILHOTO 3axBara MeETaia
BaJIKaMH?
7)  Kakoe ycrmoBue yCTaHOBUBLIETOCS ITPOLIECCA TPOKATKA?
8) Kakwue ecTb crnocoObl MOBHIICHKS 3aXBaThIBAOLIEH CIIOCOOHOCTH BajoB?
9)  Kakoe ycnoBue 3axBara B kanmuOpax?
10) BHemHee TpeHue npu npokatke. KakoBo BausiHME pasHbIX (PAKTOPOB Ha
BEIWYMHY KO3 (pPuLmeHTa TpeHus?
11)  Kak 3KCnepuMEHTAIBHO ONMPERCstoT KO3Q(PUIUEHT TPEHUS MPU MPOKATKE?
12) KakoBo cooTHomeHne KO3I(Q(PUUMEHTOB TPECHUsST TNPH  3axBaTe U
YCTaHOBUBLIEMCS TTpoLiecce?
13)  YTo Takoe OMepeKeHUE U OTCTABAHUE MPU MPOKATKE HA TTIAAKUX BAJIKAX?
14) KakoBOo mMpomoONbHOE TEYEHHE MeTaula B ouare AcpopMmalyu MpU
NPOAOIBHON MPOKATKE W 3HAYEHUE ONEPEIKEHUS?
15) KakoBO COOTHOLICHHWE MEXKAY YIJIAMU 3aXBara, KPUTMYECKOIO CEUCHUS W
YIJIOM TPEHHUSA?
16) Kakas cymiecTByeT 3aBHCHMOCTb OIEPEKEHUS OT  TEXHOIOTHYECKHX
apamMmeTPOB MPOKATKH?
17)  UTo Takoe sSIBJICHUE MPUJIATIAHUS TPH MTPOKATKE ?
18)  UTo Takoe omnepekeHHE MPH MPOKATKE B KanuOpax?
19. KakoBO pacnpeneneHue CKOPOCTEH TCUCHHS METAUIA B YCTAHOBUBIIEMCS
IPOLECCE MPOKATKA?
20. Yto Takoe HEPAaBHOMEPHOCTH Ac(OPMALIMK MPU TPOJOJLHON MTPOKaTKE?
21. Kakue CymecTByOT METOIbI UCCEOBAHUSI HEPABHOMEPHOCTH AchopMariun?
22. Tlouemy 30Ha NPWIKINAHWS KaK OAWH W3 OCHOBHBIX KPUTEPUEB HATAYMS
HEPABHOMEPHOCTH e(hOpMALMX ITPH MPOKATKE ?
23. Kak HepaBHOMEPHOCTh Ac(OpMALMK BIIASET HA KAYECTBO poKara?
24. Kakue CylIECTBYIOT BHIbl YIIMPEHUS M KAKOBO 3HAYCHHUE VIIUPEHUS TPU
pOKaTKe?
25. KakoBo BIIMSIHHAEC PA3IMYHBIX (PAKTOPOB HA BETUYHAHY YIIUPEHUS?
26. Kakoe HanpsHKeHHO-Ae(POPMUPOBAHHOTO COCTOSIHAE METAJIIA MPU POKATKe?
27. Kakne 0cOOEHHOCTH HAMPSHKEHHO-AE()OPMUPOBAHHOTO COCTOSHUS METAJLIA HA
KPOMKAaX IMOJIOCHI ¥ MPY MTPOKATKE ¢ OOJIBIIMMH yIiIaMH 3axBara’?
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28 HopMaJIbHBIE KOHTAKTHBIE HanpspkeHWs. KakoBO WX pacnpeneneHue 1o
MOBEPXHOCTH KOHTAKTa?

29 KacarenbHble KOHTAKTHbIE HanpsbKeHUs. Kakue CYyIIECTBYIOT — TEOpUHU
pacnpenencHus o NOBEPXHOCTH KOHTAKTA?

30.Kako#i Bug umeetr nupPpepeHuuaibHOE YPABHEHUE TPOKATKH U KAKOBBI METOIbI
€ro peleHus?

31.Kak TEOpETUYECKN ONPEAEHSAIOTCS KOHTAKTHBIE HAMPSOHKEHUS TPU IPOKATKE 110
A U 1lenukoBy?

32 Kakue cymectBytoT (OpPMYyJbl JUIsl ONPEACTACHUS CPEIHUX KOHTAKTHBIX
HaIPSHKECHUI ?

33.KakuMH METOJAMHU OMPENECHSAETCS COMPOTHBIICHUE Ae(POPMALMKA TIPUA TOPSUCH
poKaTKe?

34 KakuMu METOAAMM ONPEACIIAETCS MPEAEI TEKYUYECTH TPU XOJIOAHOM IMPOKATKE?
35. Kak onpeaensieTcs CpeIHee KOHTAKTHOE JTABJICHUE NP TOPSYEH MTPOKATKE?
36.Kak omnpenensercss KOHTAKTHOE [JABJICHME MPU NPOKATKE C€  YYETOM
CIUTFOLLUBAH U ?

37 Kak onpenensiercss KOHTaKTHOE AaBJICHUE MPU MPOKATKe B KanuOpax?
38.KakoBo BIMSHUE PA3IAYHBIX (PAKTOPOB HA BETWYMHY KOHTAKTHOTO JABJICHUS.
39 Kak onpenensercss KOHTaKTHOE AaBJICHUE MPU MPOKATKe B KanuOpax?

40.Yto Takoe cuna npokatku? Kakum oOpa3oM oHa onpeaeisieTcs?

41.Y10 Takoe MOMEHT U MOLTHOCTB NMpoKaTku? Kak onu onpenenstorces?

42.YT0 Takoe mpokarka ¢ HaTsbkeHueM? Kakoe BIMSHAC OKA3bIBAET HATSHKEHUE HA
CHJIy 1 MOMEHT IPOKATKH?

43.Y10 Takoe mpoKaTKa B BAJIKaX HEPABHOro auamerpa? KakoBbl XapakTEpUCTUKA
¥ TlapaMeTpbl oyara aepopMaliy Mpu NPOKaTKE B BAJIKaX HEPABHOTO AuaMeTpa’?
44 Y10 Takoe mpoKarka ¢ OJTHUM HENPUBOAHBIM BAIKOM ? KaKOBBI XapaKTEPUCTUKH
¥ TlapaMeTpbl oyara aepopMaliy Mpu NPOKaTKE ¢ OJTHUM HEMPUBOAHBIM BATKOM ?
45.YTo Takoe MepuoaNYECKas MPOKaTKa U MPOKATKA ¢ HAPACTAHUEM W YOBIBAHUEM
oOxkatus?

46.Ycunue v KpyTAILMA MOMEHT TIPH MEPUOANYECKON MTPOKATKE.

47 KakoBbl 0COOEHHOCTH Ae(hopMalii BEICOKMX MOJI0C?

48 KakoBo pacnpeaeneHue aedopMaivi Mo CEYCHUIO MPOKATHIBACMBIX BBICOKHX
1oJI0C?

49 KakoBO pacnpeiciicHUE YIIUPEHUsT METAIAa B MPOKATBIBACMOW BBICOKOM
noJioce?

50.KakoBO MPOJOJBLHOE TEYEHUE MeTaula B O0BEME M HA KOHTAKTHBIX
MOBEPXHOCTSAX B MPOKATBIBAEMOM BBICOKOH 10J10CE?

51.KakoBo HaNPsLKEHHO-1E(OPMUPOBAHHOE COCTOSIHUE MeTaa B
MPOKATBIBAEMON BBICOKOM TOJIOCE?
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52. Kunemarvka BUHTOBOM npokarku. Kakoe yciioBre 3axpara MeTajuia BAJIKaMu?
53. Kak omnpenensercs miowWaap IMOBEPXHOCTM KOHTAKTA C BaJIKAMMU IIPH
ITPOIUMBKE?

54. KakoBbl aedopmanus 1 Haps>KEHHOE COCTOSIHAE TPH MPOIIUBKE?

55. Kak onpenensercs JaBJIEHUE HA BAJIKU IMPOLIMBHOIO CTaHA U OCEBOE aBJICHUE
Ha ONPABKY MPOIIMBHOIO CTaHa?

56. KakoBO KpuTHUECKOE 00KaTHE MTPH MOMEPEYHO-BUHTOBOM MPOKATKE?

57. Kak onpeaensroTcss MOMEHT U MOILHOCTB MONEPEYHO-BUHTOBOM IPOKATKA?

58. Kakue cymectByroT cnocoObl BoIoYeHMs? KakoBBI XapakTEPUCTHKH OdYara
naedopMaLuy Mpy BOJIOYECHUN?

59. KOHTakTHbIE HanmpsHKEHUS TpU  BOJIOYEHMM. Kakoe  HanpsKeHHO-
Ae(OPMUPOBAHHOE COCTOSIHUE METAJIIA TPH BOJIOUYEHU U ?

60. Kak onpenensercs ycunue BosioueHus1? KakoBo BiusHAE pa3HbIX (PAKTOPOB HA
YCUJIUE BOJTOYCHUS?

6.3 IIpuMepHasi TEMATHKA KyPCOBBIX padoT
KypcoBbie paboThl HE MPETyCMOTPEHBI.









24

8 MarepuajbHO-TeXHHYECKOEe 00ecneYeHne TUCHUILUIHHBI

MarepuanbHo-TeXHAUYECKass Oaza oOecneunBacT MPOBEACHHUE BCEX BHUIOB
JEATEILHOCTH B ITpoLecce 00yueHust, cooTBeTcTBYET TpeboBanusm OI'OC BO.
MarepranbHO-TEXHHUYECKOE 00ECIIEUEHUE MPEACTABIEHO B TaOIULE 8.

Tabnuna 8 — MarepraibHO-TEXHUYECKOE 00ECIEYCHHE

Anpec
(MecTOTONOXKEHHE)
yueOHBIX
KaOMHETOB

HaunmenoBanne 000pyIOBaHHBIX Y4€OHBIX KAOUHETOB

CrneunanbHble TOMELIEHUS:
Mynemumeouiinas ayoumopus (30 nocaoounvix mecm, niowaos 34,5 | ayn. 224 xopr.
M°): cTON mpernojamarens — | IIT., CTON KOMIBIOTEPHBIH — 1 WIT., | 1adopamopusiii
nocka ayauropsasi — 1 wr., Komnetorep EVEREST HOME 1137999-
1004 -1 wr. (MoruTOp + cucteMHelii 010k), npoektop EPSON EB-
S92, mmpoxopopMaTHBIHA HKpaH.

Komnvromepnuviii knacc (26 nocaoounsix mecm, niaowads 34,8 a):
000pyIOBaHHBIN yueOHOH Mebebio, KOMITBIOTEPAMH ¢ | aya. 2/8a xopm.
HEOrPaHMYEHHBIM JIOCTYNIOM K cetn HHTepHeT, BKIOUas OOCTYI K | JabopamopHutii
OBC: kommnetorep HEDY CEL 2.66/945 GZ/80 GB/512 MB/DVD-
DUAL/TFT 19 OPTIGUEST Q9/LAN 100 02.08.00038 — 8 t., cTon
KOMIBIOTEPHBIN — 8 wWT., cToN — 1 WT., AOCKa aynuTopHas — 1 wrT.,
npoektop EPSON EB-S92, mupokodopmaTHBIii 5KpaH.
Yuebno-uccreoosamenscras nabopamopus (25 nocadounvix mecm,
niowads 274,2 m°):

1 .IIpokarneii ctan «KBapTo —400» ayn. 111 xopm.
2 Kpusomunserii npecc K 471 Jadopamopubiii
3.I'mppasiauueckuii npecc I1 125

4 IlpokartHslii ctaH «/yo» - 3T

5.CtaH ¢ BepTUKAJIbHBIMU BaJIKaMU
6.Kpusommnnerii npecc K-116I°
7.11paBusibHas MalIHA

8.HarpesarenpHas neub 30 —2mr

9. HarpesarenpHas neub CIIIOJI — 3t
10.2nexTporunpoummyibcHblii npecc T1220
11.Pa3peiBHas mawmnHa P50

12.CBapounslii Tpancpopmarop CTII 50

13 .Bempsimurens csapounslii BJIY 506-Y3
14. Tucku -3t

15.Bepcrak cnecapHble

16.IIkadbr MeTaTHYECKIE-3 T

17 Jlocka yuebnas -2t

18. Komnetorep EVEREST HOME - 1 .
19.IIpoexktop «kEPSON»

20.Knerp «Tpuo Jlayra» — maker

21.11apTel 2x MecTHBIE — 17 1T,

22 ITapTel 3X MeCTHBIE — 3 IOT.

23.Cton — 2 .

24 .Ctyn MArkuii — 2 1r.
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JIucTt u3MeHeHunit 1 1OTOJTHEHU N

Homep nsmeHenus, nara BHECEHUS] U3BMEHEHUS, HOMED CTPAHULIBI U1l BHECCHUS
NU3MEHECHU N

J1O BHECEHMSI UBMEHEHUU:

TTOCJIE BHECEHMSI UBMEHEHUU:

OcHoBanue;

[Hoanuce Juna, OTBETCTBCHHOI'O 34 BHCCCHHUC U3MCHCHUM




