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JIner perverpauyi HiMeHeHHH H YOTIO THeH I

Ne Paznen PIT]] Kparkoe Jlara, Tlomnuch 3aB.
wn (MoyJIsT) cojlepiKaHHE H3IMEHEHHS Ne xadeapoit
/HonoHeHHS MPOTOKONA
2aceqaHus
Kadepbl

1 | 8. YuebHo- AxTyamazanns yuebHo- 3.09.2019 6«—*—;‘;—"
METOIHYECKOe H METO/IHYECKOTO H Nel S
HHpOpMaIIHOHHOE | HH(POPMAITHOHHOTO
obecnieyeHne obecnedeHAA
JTHCITHTLTHHEI JTHCITHILTHHEI
(momyss)

2 | 8 YVuebuo- Axrtvamuzanud yueGao- 3.09.2020 6—4:-:7
METOAHIECKOS H METOHYECKOTO 1 Nel e
HHDOPMALHOHHOS | HHPOPMAIHOHHOTO
obecneucHue obecneueHus
JTHCITHTTHHEI JTHCITHIT/THHBI

(mopyJrs)




1 Ilesin ocBOEHUA JMCLUIIIMHBI

LlenisitMmu 0CBOEHUST AUCIUTUIMHBI « T@XHOJIOTHS TIPOU3BO/ICTBA KaTMOPOBAHHOMW CTas»
siBJIsieTCst GOpMHUPOBaHKe y CTY/IeHTOB 3HaHUM B 00/1IaCTU TeOPeTUUeCKUX OCHOB TIOCTPOEHUsI
PaL[OHAIBHBIX PEKMMOB TIJIaCTHUECKOH JedopMariny pu 00paboTKe MeTasyioB JaB/ieHHueM.

3ajaun AUCIATIMHBI:

— (popMUpOBaHue y CTy/IeHTOB OCHOB 3HaHWI O 3aKOHOMEpPHOCTsIX rpoteccoB OM/I:
TIpOKaTKe, BOJIOUeHUH, 0CajiKe, TPecCOBaHWH, LIITAMITOBKe U JPYTUX BU/IOB 00pabOTKY;

— yCBOeHHe TUIOTe3, 3aKOHOB, TEOpUM [JI1 OIpeJe/leHds]  HallpshKeHHO-
e OpMHPOBAHHOTO COCTOSIHUSI, KWHEMaTMUYeCKUX M  SHEProCH/IOBBIX XapaKTepPUCTUK,
NPOTHO3MPOBAHUS pa3pylleHWss MeTa/ula TIpH IIacCTHUeckod 00paboTke, yripaB/ieHue
KaueCTBOM IMPOJYKLMH, U3TOTOBJISIEMON C UCMO/Ib30BaHKeM nporeccoB OM/I;

— oOpeTeHre HaBBIKOB ¥ yMEHHsI HA OCHOBE 3THX 3HAHWH OMMCHIBAaTh U aHA/IM3UPOBATh
Hanps’KeHHO-/e(OpMHPOBAHHOE COCTOSIHME, KUHEMaTUUYeCKHe Y CU/IOBble XapaKTePUCTUKU B
pas/IMyYHbIX TeXHOJIOrnYeckux mnpoteccax OM/I.

2 Mecmo ducyunsunsl (M00y/i151) 8 cmpyKmype o6pazogeamesibHOU NPO2PAMMbl
nodzomoeku 6akasnaspa

HOucturuiiHa  «TexHO/IOTHS TIPOM3BOACTBA  KamMOPOBAHHOM  CTalu»  BXOAWT B
BapUaTHUBHYIO YacTh Oioka 1 oOpa3oBaTe/lbHOW TIPOTPAaMMBbI 10 HATPaBIeHUIO TIOATOTOBKU
6akanaBpoB 22.03.02 MeTannyprus, [/is HalipaB/IeHHOCTH MporpaMMbl O6paboTka MeTaslioB
Y CIJIaBOB ZlaB/ieHUeM (MeTU3HOe MPOM3BO/ICTBO).

st u3yueHUs! JUCIUTUIMHBI HeOOXOAUMBI 3HaHUS (YMeHUS, B/laZieHus]),
chopMHpOBaHHbIE B pe3y/bTaTe U3yueHusl:

MaremarukKa;

Xumusi;

du3nueckasi XUMUS;

dusukKa;

MexaHHKa MaTepyaioB U OCHOBbI KOHCTPYHUPOBaHUSI.

Teopust 06pabOTKM METAJIIOB /IaB/IeHHEM

3HaHus (yMeHUs, Bja/IeHus ), TIOTyYeHHbIe TIPH U3YUYeHUH [JaHHOHW JUCIUIIIMHBI OyyT
He00X0JUMBI TIPU U3YUeHUs] JUCIUTUINH:

TexHonorunueckue nporeccst OM/I;

HoBble TexHOIOrMUeckKre pelieHus B rporeccax OM/I;

TexHo/I0rs NpOM3BO/ICTBA MeTa/I/IOU3 e/,

O6opygoBanue 1iexoB OM/I;

CucreMmbl ynipaB/ieHUs] TEXHOJIOTMYECKUMU MPOLieCccaMu

3 KomnereHyuu oOydyawmierocsi, ¢opmMupyemMble B Ppe3yjbTaTe OCBOEHHs
AMCLIMIUITAHBI (MO/YJ/IsI) H IVIAHUPYyeMble pe3y/1bTaThl 00yueHust

B pesynbTaTe 0CBOEHHS JUCLIMIUIMHBI (MoAayssi) — «TexXHOJOrWs TIPOM3BO/ICTBA
KammMOpoBaHHOM CTam» 00yYaroL[UiCs JO/DKeH 00/1a/laTh C/IeIYIOIIUMH KOMITeTeHLIUSMHU

CTpyKTYypHBI
17}

3JIeMeHT
KOMITeTeHLIUU

[T1aHUpyeMble pe3y/bTaThl 00yUeHHUS

ITK-10 crioco6HOCTBIO OCYIIIECTBJISATH M KOPPEKTUPOBATh TEXHOJIOTHUeCKHe MPOoLIeCChl B




CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl 00yYeHUs

MeTa/UTypriy U MatepranoobpaboTke

3HaTL

- mpeb0o8aHus K KaaubpoeaHHol cmanu.

- mpeb0B8aHuUs K 3a20MoeKe; NPUHYUNUAIbHYIO MexXHO/A02U4eCKylo CXeMy
L320MO8/1eHUsl

- NPUHYUNUA/IBbHYIO CXeMd Npou3800CMBEHHO20 Npoyecca U320Mmoe/eHust
KaaubposaHHOU cmanu.

- mpeb0BAHUS K 320MO8BKe;

- COCmMas u cooepicaHue OCHOBHbIX U 6CNOMO2ame/ibHbIX onepayuli.

YMmeTb

- onpedensimb COCMA8 U COOepX*caHue onepayuli npu u320moeaeHul
KanubpoeaHHoll cmanu 3a0aHHO20 YPOBHS Kauecmed;

- onpedesimb cOCMAB U COOepHcaHue onepayuli npu u32omosneHuu
KanubpoeaHHoll cmanu 3a0aHHO20 YPOBHS KAUecmeda ¢ MUHUMA/IbHO
HeoOx00UMbIMU 3ampamamu Ha ee NPou3800CMe0;

- onpede/simb COCMAB U Co0epA1caHue onepayutl npu U32omoeneHuu
KanubposaHHOU cmanu 3a0aHHO2O YPOBHS Kauecmed ¢ MUHUMA/bHO
Heob6X00UMbIMU 3ampamamu Ha ee Npou3eooCcmeo;

- 8blOUpamb U0 06pabomku, KOHCMPYKYUIO U Mamepuasn UHCmpymeHma

Bnagets

- Memooukamu pacyema 0ehpopmMayuoHHO-memMnepamypHbiX peHcumMos
L320Moe/eHuUs KaaubposaHHOU cmanu

- Memooukamu pacuema oehopmayuoHHO-memnepamypHbIX U
5HEep20CUN08bIX PeHCUMO8 KaaubpogaHHoOU cmanu

- Memooukamu pacuema oehopmayuoHHO-memnepamypHbIX U
5HEpP2OCUI08bIX PeHCUMO8 U320MO8/eHUs1 KaIUOPOBAHHOU cmanu u

napamempos uHcmpymeHma

4 CTpyKTypa M Co/iep)XKaHue JMCLUII/IMHBI

OO0111ast TPYA0EMKOCTh AUCIUITUHBI COCTaB/IsIeT 5 3aueTHbIX evHUL] 180 aka/l. yacoB, B TOM

qucsie:

— KOHTaKTHasi paboTa —72 aka/i. 4acoB:

— ayauTopHas — 68 akaz. 4yacos;

— BHeayJUTOpHas — 4 akaj,. 4acoB
— camocTosiTe/TbHast paboTa — 72,3 akaji. 4acos;
- MOArOTOBKA K 3K3aMeHy — 35,7 akaz,. Yaca
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AyguTtopH
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MPOU3BO/CTBA
Ka/IMOPOBAHHON CTa/IH
Knaccudukanus u 1 ITogrotoBKka K, |YCTHBIA IIK-10
Ha3HaueHHe IIPaKTUYECKOM |OIIPOC. 3y8
KanOpoBaHHOM CcTanu Y 3aHATHUIO.
1.2. TIpuHLMITHA/IbHAS ITogrotoBka K, |YCTHBIN IIK-10
cxema IIpakKTUYECKOM |OIIPOC 3y8
TIPOU3BO/ICTBEHHOTO Yy 3aHATUIO.
TIPOLeCCA U3TOTOBJIEHUS
Ka/IMOpOBaHHOM CTa/H
1.3. 3aroToBka. ITogroroBka K, |AygutopHas |IIK-10
TpeboBaHwusl. NPaKTUYECKOM |[KOHTPOJIbHAS |[3y8
TexHosorus y 3aHATHUIO. paboTa
W3rOTOBJICHUS IlogroToBka K
KOHTPOJIBHOU
paborTe.
HToro no paspeny
1. JedopmanyoHHbIe IIK-10
PeXUMBI 3y8
2.1 TexHonoruueckas I[TogroroBka K, |YCTHBII IIK-10
K1accudukaryst IPaKTUYECKOM |OIIPOC. 3y8
cniocoboB OM/I, pacuet Y 3aHATHUIO.
PE>XKMMOB JlehopMariiu
2.2. TIpoekTHpOBaHHe ITooroTtoBKka K, |YCTHBIN IIK-10
PEXXMMOB BOJIOUEHUST IPaKTU4YECKOM |OIIPOC. 3y8
Ka/iMOpOBaHHOM CTa/u y 3aHATUIO.
KPYIJIOro ¥ ¢acOHHOTO
CeUYeHUs] B MOHOJTUTHBIX
BOJIOKAax
2.3. IIpoekTHpoBaHue I[TogrotoBka K, |YCTHBIU I1K-10
PEeXXUMOB Jedopmariyn IIPaKTUYECKOM |OIIPOC 3y8
KamMOpoBaHHOM CTanmu Y 3aHATHUIO.
dacoHHOTO ceueHus B
POJIMKOBBIX BOJIOKAX U
IMPOKATHEIX KJIeTAX
2.4. TexHOOTUYECKUHT [TogroToBka K, |YCTHBEIUI I1K-10
WHCTPYMEHT: IIPAaKTUYECKOM |OIIpOC 3y8
Ha3HaueHue, V 3aHATUIO.
KOHCTPYKIUs, MaTepHUasl,
dbopMa kaHamna (paboueii
TIOBEPXHOCTH)
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2.5. TexHonoruueckue 1 1 I[TogroroBka K, |AygutopHas |IIK-10
cMa3ku. Ha3zHaueHue, NPaKTU4YEeCKOM |[KOHTPOJIbHAS |3y8
BU/Ibl, XapaKTepUCTUKH, Yy 3aHSITHIO. paboTa
CrIocoObI TI0JjauX B OUar I[TogoroToBKka K
nedopmaryn KOHTPOJILHOM
paborTe.
HToro no paspeny 6 6
3. BcriomoraresbHbIe YcTHBIN IIK-10
TeXHOIOTHUeCKHe ompoc 3y8
oreparyu
3.1. ITogroroBka 1 1 I[TogrotoBka K, |YCTHBII I1K-10
TIOBEPXHOCTHU U IpPakKTUYECKOM |OIIPOC 3y8
CTPYKTYPbI MeTalia K Yy 3aHSITHIO.
Jedopmalu
3.2. TIpAMO/TMHEMHOCTD 1 1 I[TogroroBka K, |YCTHBIU IIK-10
Y MpaBKa IPaKTUYECKOM |OIIPOC 3y8
Ka/MOpOBaHHbIX Y 3aHATHUIO.
TIPYTKOB
3.3. ObTouKa, 1 1 I[TogrotoBka K, |AygutopHas |IIK-10
1 OBKa U TIOIMPOBKA IPaKTUYECKOM |[KOHTPOJIbHAS |[3y8
KayIMOpOBaHHOM CTamm Yy 3aHSATHIO. paboTta
[TogroroBka K
KOHTPOJIBHOU
pabore.
HToro no paspeny 3 3
2. TexHosoruuecKue IIK-10
MPOLeCChI 3y6
MpPOM3BO/ACTBA
Ka/IMOPOBAHHOM CTa/IH
2.1.  TexHonorus 2 2 I[TogrotoBka K, |YCTHBIT IK-10
TIPOU3BO/ICTBA MIPaKTUYECKOM |OIIPOC 3y8
MIPYTKOBOU COPTOBOM Y 3aHSATHIO.
XOJIOAHOTSHYTOM ITogroroBka K
CTa/u U3 KOHTPOIBHOU
YIJIEPOIUCTBIX pabore.
MAapOoK CTaJii
2.2.  TexHosorus 1 1 I[TogroroBka K, |YCTHBII IIK-10
TIPOM3BO/ICTBA IPaKTUYECKOM |OIIPOC 3y8
OyHTOBOW COPTOBOM Yy 3aHATHUIO.
XOJIOHOTSIHY TOM [TogroroBka K




AyguTtopH
as 5 dopma E
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CTau w3 KOHTPOJIBHOU
YIJIEPOJUCTBIX pabore.
MdpOK CTaJIk

2.3.  TexHosorus 6|1 1 I[TogroroBka K, |YCTHBII IIK-10
IIPOM3BO/ICTBA MIPaKTUYECKOM |OIIPOC 3y8
COpPTOBOM Y 3aHSATHIO.

XOJIOHOTSIHY TOH [TogroroBka K
CTa/In U3 KOHTPOJIBHOU
BBICOKOJIETPOBAHHBI pa60Te .

X CTaJ/iIern U CIlJyIaBOB

2.4.  TexHomorus 6|1 1 ITogrotoBka K, |YCTHBIU I1K-10
TIPOM3BO/ICTBA IPaKTUYEeCKOM |OIIPOC 3y8
CTaJ/IbHBIX (baCOHHbIX Yy 3AHATHUIO.
npodusieit BICOKOH ITogroroBka K
TOYHOCTH KOHTPOJIbHOU

pabore.

2.5.  TexHosorus 611 1 [TogroroBka K, |AygutopHas |IIK-10
TIPOM3BO/ICTBA MPaKTU4YeCKOM |[KOHTPOJIbHASA |3y8
Ka/MOpPOBAHHOM YV 3aHSATHIO. paboTta
CTaji Co ITooroTroBka K
CIeraTM3UPOBAHHO KOHTPOJIBHOU
i oTnenkoi paborTe.

MOBEPXHOCTU
HToro no paspeny 6 6
HToro no aucimiimHe 34 34

5 Obpa3oBaTe/IbHbIE TEXHO/IOTHH

[na  peamu3aiuv  TIPeJyCMOTPEHHBIX BWJOB yueOHOM paboThl B KauecTBe
obpa3oBaTe/ibHBIX TeXHOJIOTHI B TPeToJaBaHuM AUCLIMIUIMHBI « TeXHOJ0rHs MPOM3BOACTBA
KamMOpOBaHHOM CTa/v» WCIIO/b3YIOTCS TPAJUIIMOHHAsE W MOJY/IbHO - KOMIIETeHTHOCTHAsI
TexHosioruK. [lepesjaua HeOOXOJUMBIX TEOPeTUUEeCKUX 3HAHUHN U (HOPMHUPOBaHKWE OCHOBHBIX
TIpe/ICTaB/IeHni 0 Kypcy «TeXHOJIOrHsi POU3BO/ICTBA KaTMOPOBAaHHOM CTav» MPOUCXOZUT
C UCII0/Tb30BaHKEM MYJ/IbTUMeIUIHOTO 000pY/J0OBaHUsI.

JleK1[uM TIPOBOAATCS KakK B TpaAuLMOHHOW Qopme, Tak U B ¢dopme JeKI[uii-
KOHCYJIbTalluii, TJe TeopeTHYeCKU MaTepuan 3apaHee BbIaeTcsl CTyJeHTaM  [ijist
CaMOCTOSITEJTBHOTO WU3yU€eHHMs], JJis TIO/[TOTOBKA BOTIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIHSI

8




TIPOXOJWT TIO THUTTY BOIIPOCHI-OTBETHI-JUCKYCCHSI.

CamocrosiTenibHas paboTa CTy/|eHTOB TOCTpOeHa TakuM oOpa3oM, uTo B TIpoljecce
paboThI CTY/IeHTHI 3aKPeTUISIOT 3HAHUS, TI0JTyueHHbIe B MTPOLiecce TeOPeTHUYecKoro obyueHus,
TeM CaMbIM ()OPMUDPYIOT NMpPOQeCcCHOHATbHbIE YMEHUS] U HABLIKW. BBINOTHEHHEe KypCOBOTO
npoekTa TpeOyeT OT CTy/eHTa aHa/iu3a TpobIeMHOM CUTYyaliu, BbIOOpa CPeJICTB U METO/IOB
ee pelleHus, T.e. CAMOCTOsiTeslbHasi paboTa He OrpaHUUMBAETCS TOJBKO YCBOEHHEM
TeOpeTUYeCKHUX 3HaHUM, OHA TakKe (HOPMHPYeT MpaKTHUYeCKHe YMeHUs W HaBBIKH, a TaKXKe
YMEHWUsI UCC/Ie[JOBaTe/TbCKOM Y TBOPUYECKOU /IeATe/TbHOCTH.

B mporjecce n3yueHHsi JUCLUIUIMHBI OCYIIECTBJISIETCS TEKYLUMA W TIePHOJNYeCKHUMA
KOHTPOJIb 3a pe3y/bTaTaMi OCBOeHHs yuebHOro Kypca. TeKyLpii KOHTPO/Ib OCYI{eCTBIISIeTCS
HeroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3aKperuvieHus, 000OIeHus1 U CHCTeMaTH3alyu
3HaHWM, yMEHWH, B/la/leHUsi HaBbIKAMKM U TIO3BOJISIET OIEepaTHBHO /IMarHOCTUPOBaTh U
KOPPeKTHPOBaTh, COBEPIIEHCTBOBATh 3HAHUS, YMEHWs M BjaJileHHe HaBbIKaMH CTY/EHTOB,
obecrieunBaeT CTUMY/MPOBaHWE W MOTHBALMI0 WX JAEATENBHOCTH HAa KaXKJOM 3aHSTHH.
TeKyIuii KOHTPOJb OCYIIeCTBIISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[TpoMe)xxyTouHasi aTTeCTalus, LieJIbI0 KOTOPOH SIB/IsSIeTCsl 00001eHre ¥ CUCTeMaTH3aLus
3HaHWM, TpoBepKa 3((}eKTMBHOCTH YCBOEHUsI CTY/IeHTaMH OIpe/e/IeHHOTO, JIOTHYeCKH
3aBepILeHHOTO COJiep’KaHusl y4eOHOrO Marepuasa OCYIIeCTB/IseTcsi B QopMe 3alliuThI
KOHTPOJIBHBIX paboT.

WITOTOBBIN KOHTPOJIb TI0 JUCLIUTTHHE OCYIIECTBIISIETCS B JOpPMe FK3aMeHa.

6 YueOHO-MeTO MUeCKOe 00ecrieyeHHe CAaMOCTOATE/IbHONH PaboThI CTY/[eHTOB

AynuTopHasi camocCTosiTe/ibHasi paboTa CTY[|eHTOB Ha TMpaKTUUeCKUX 3aHSTHSIX
OCYLL[eCTBJISIETCS TI0J, KOHTpPOJIeM TIperojiaBaTesisi B BUJe pelleHHs 3aZiau U BBINIOJIHEHUs
ynpakKHeHWid, KOTOpble OIpefessieT TMpernojasarenb [JJjs CTyjAeHTa. BhHeayguTopHas
caMocTosiTesibHasE paboTa CTYZEHTOB OCYIIeCTB/SIeTCS B BHJe 4YTeHWs C TpopabOTKOH
MaTepuasa U BbITIOJHEHUS [JOMAIlIHMX 3a/laHri C KOHCY/bTalWsMU Nperno/aBaTerisi.

IlepeueHb mem KOHMPOAbHBIX pabom 0s151 NPOMeENHCYMOYHOL ammecmayuu no
JucyuniuHe «TexHOIOTHS MPOU3BOACTBA KA/TMOPOBAHHOM CTa/TH»

1) Omnpepenuts TpeGOBaHWS K TOTOBOW NPOAYKLUMH I10 3aJaHHBIM TlapaMeTpam
(pa3mepsl, hopma, COCTOSTHHE TIOBEPXHOCTH).

2) Bwoibpate 1 000CHOBaThb 3arOoTOBKY //Isi M3TOTOBJIEHUS] KaTMOPOBaHHOMW CTaM
(pasmep, ¢popma, MapKa CTajii, COCTOSIHHE TIOCTaBKH).

3) Breibpath W 000CHOBaTb TPUHLIMIIMATIBHYIO CTPYKTYPY TPOEKTHPYEMOTro
TeXHUUeCKOTO TpoLecca.

4) Onpeznenuth U 000CHOBaTh CTPYKTYPY TEXHOJIOTMYECKOTO Tipoliecca (BUZ,
Ha3HaueHHe U M0C/Ie[j0BaTe/IbHOCTh OCHOBHBIX M BCTIOMOTaTe/IbHBIX OTeparuii).

5) PaccuvTaTh peXWMbl TIOATOTOBKKA CTPYKTYPbl U TIOBEPXHOCTH MeTaula K
JedopMarm.

6) Bribpats 1 060cHOBaTH crioco6 OM/I.

7) PaccuuTaTh pEXUMBI BOJIOUEHHS] WM PEXUMbI JedopMalyu  (KaauOpOBKH
BaJIKOB) TP ITPUMEHEeHUH POTMKOBOT'O BOJIOUEHHS], XOJI0JHOW COPTOBOM MPOKATKHU | T.II.

8) PaccuuraTh TreoMeTpuyecKuhe TapaMeTpbl TEeXHOJIOTHYeCKOTO WHCTPYMEHTa,
BBIOpaTh €ro KOHCTPYKIIMIO ¥ MaTepHasbl [l U3TOTOBJIEHKSI.

9) BewibpaTh BHJ TEXHOJOTWUUECKOM CMa3Kd U crocob Tmojau ee B odar

Jnedopmaryu.



10) BriOpaThk THI, KOHCTPYKIMIO U TlapaMeTpbl TeXHOJOTMUecKoro 000py/joBaHus

ISl peaii3aliiy TIpUHSTOTO criocoba OM/I.

11) BpINoOJHUTL IPOBEPOYHbIE PEXXUMBI JlehopMaLiUy.
12) TIpoBecTH KOPPEKTUPOBKH (110 HEOOXOIUMOCTH).
13) Bribpath 1 000CHOBAaTH HEOOXO/UMBIE OT/Ie/IOUHbIE OMEpallid W PEeXUMbI MX

peanu3arlyu.

14) OnucaTh CIIpOEKTUPOBAHHBIN TEXHOJIOTMUECKUI MpoLiecc.
15) OdopMUTh TMOSICHUTENBHYIO 3alUCKy B COOTBETCTBMM C [€UCTBYIOLUMU

tpeboBanusivu K BKP.

o1 A

10.
11.
12.
13.
14.

15.
16.

BOHPOCBI AJI TIOATOTOBKH K YCTHBIM OIIpOCaM

Knaccudukaiusi 1 Ha3HaueHWe KaJubpoBaHHOM cTamu

[MpuHuyunUanbHass ~ cxeMa  TPOM3BOJCTBEHHOIO  TMpoLiecca  H3rOTOBJIEHUS
KanubpoBaHHOM CTaM

3arotoBka. TpeboBanusi. TeXHOIOTHSI U3rOTOBIEHUS

TexHonornueckas knaccudukanus cnocobos OM/I, pacueT pexxuMoB fedopMariiu
Pe>xumbl BOJIOUeHHsT KaiMOPOBAaHHOW CTaaM KPYryioro W ()aCOHHOTO CeueHHs B
MOHOJIUTHBIX BOJIOKAaX

Pexxumbl gedopmanii KanrOpoBaHHOM cTanyd (acOHHOTO CeueHHsI B POJIMKOBBIX
B0JIOKAaX U MPOKATHBIX KJ/IETSIX

TexHO0rMuecKuii THCTPYMEeHT: Ha3HaueHWe, KOHCTPYKLUs, MaTepurasl, ¢popma KaHana
paboueii MOBepXHOCTH

TexHosornueckre cMa3ku. Ha3HaueHue, BH/Ibl, XapaKTePUCTHKH, CIIOCOOBI 10/jauul B
ouar gedopMalivu

[ToaroToBKa MOBEPXHOCTH U CTPYKTYPbI MeTaslia K Jedopmarin

[psiMO/IMHEMHOCTD Y MpaBKa KanuOpOBaHHBIX TIPYTKOB

OO6Touka, nuMdOBKa U MOJIMPOBKA KaTMOPOBAHHOM CTain

TexHo/OTUsST TIPOM3BO/CTBA TIPYTKOBOM COPTOBOM XOJIOAHOTSIHYTOM CTalmd U3
yT7IepOJMUCTBIX MapOK CTaln

TexHosorust TPOM3BOACTBAa OYHTOBOM COPTOBOM XOJOZHOTSIHYTOM CTalmd U3
yT7IepOJMUCTBIX MapOK CTalu

TexHosorus TIPOU3BO/ICTBA COPTOBOM XOIOAHOTSHY TOM cTanu u3
BBICOKOJIETMPOBaHHBIX CTasleil U CI/1aBOB

TexHo/0THsI IPOM3BO/ICTBA CTa/IbHBIX (PaCOHHBIX TIPOdUIIel BbICOKON TOUHOCTH
TexHosOrMsT TIPOM3BOACTBA Ka/MOpPOBAaHHOW CTalmyd CO  CIIeLaIM3UPOBaHHOM
OTJe/IKOW TTIOBEPXHOCTH

[TpuMmepsl pacueTa TeXHOJ/IOTMUECKHX [1TapaMeTPOB BOJIOYEHHS TIPOBOJIOKU
(mpuBesieHbI pacyeTHbIe GOpMYJbl U3 paboThl 1 IOTIOMHUTEILHOTO CITUCKA JTUTePATyPhl)

1.

2.

3.

[TpoBonoka mpotsHyTa ¢ 8 #o 7 MM. Uemy paBHO ob6katre? CornacHo ¢opmysiam
orpeziesieHut0 ooxkatus r=0,234=23,4%.

Karanka npoTsiHyTa (C IpoMeXxyTouHoi TepMoobpaboTkoi) ¢ 5,5 g0 0,42 mm. Uemy
paBHoO o011jee (cymMapHoe) ooxarue? OTeeT: r = 0,994 = 99,4%

Karanka auamerpom 5,5 MM MpoTsiHyTa ¢ 06katieM B miepBoM mpoxozie 27%. Uemy
paBeH [uameTp TiepBoil Boyioku? W3  dopmynsl  gnsi  obkatus - ciefyer

d =d,~1- r =5,541- 0,27 =4,7 MM.
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10.

11.

HeobxoauMo wu3roTtoBUTh TPOBOJIOKY auamerpoM 2,0 MM. Yrto OBl MOMyYHTH
JIOCTaTOUHBINA TIpeJiesl TIPOUHOCTH, 0OKaThe AO/KHO ObITh paBHO 55%. PaccuuraTh

d
UCXOHBIN qraMeTp. U3 hopMyiisl a1 o6xkaTus ciegyet d, Iﬁ =2,98 mm.
-r

[TpoBosIOKa MPOTSIHYTa 3a HECKOJIBKO MPOX0/0B ¢ 8 1o 4 MMm. TpebyeTcst onpejesiuTh
obkarue r v yamHeHue E.

2
=0,75=75%, E =075 =3 =300%

=1- T1-0,75

PaccmoTpuM mpoxo/; BOJIOUeHHs], BK/IHOUAIOUNA ofHOKpaTHOe obxkaTtue 20,7% mipu
BOJIOUEHWH uepe3 BOJIOKY ¢ rnosyyrjom 8° umu 0,14 pap (BennuvHa A B ypaBHEHUH
4.13 mo/mkHa OBITH B painaHax). M3 ypaBHeHust 3.7 BenmuunHa A = 2.42.

Bynem cuutath, uTo cpeiHuii Ko3d¢urmeHT TpeHusi paBeH 0,1, KaK THUIIMUHBINA
TIpYMep BOJIOUEHMS C JKUJKOU CMa3KOM.

B pesynbraTe MofCTaHOBKU 5TUX BeIUYMH B ypaBHeHUe 4.13 mojayuyuM 3HaueHHe
£=0,53, uro HaMHOro HKe npesiena BosodeHus 1.0. Tak Kak Takoi MPOXOJ, SIB/ISETCS
BITOJTHEe OOBIUHBIM B MPAKTHKE BOJIOUEHWS], SICHO, YTO BO MHOTHX CJIy4asix BOJIOUEHHE
NIPOBOZIMTCS. TIPY YPOBHSX HANpsDKEHUsT HAaMHOIO HIDKE TOro, KOTOPbI O0OBIYHO
CBSI3BIBAIOT C HEKOHTPOJMPYEMBIM pacTsbkeHreM, o0pa3oBaHveM IMIeHKH Wn
paspyiieHrieM. TakuM o6pa3oM, Takuve paspylleHHs BO3HUKAIOT TPU 3HaUUTeTbHOM
OTKJIOHEHWH YCJIOBUM BOJIOUEHUS OT NIPUHATHIX Ha NIPAKTHKe.

PaCCMOTpI/IM nprMmep AJid BOJIOUEHHA CO C/1eAYIOIUMU IMMapaMeTpaMu:

Cpennee coripotuBiienue gedopmaruu — 550MIla, fuameTp Ha BbIXO/le U3 BOJIOKU —
4,57mM, obxkatue — 0,324, Tosyyron BOMOKU - 6°, KosdduimeHnT tpenus — 0,05,
CKOPOCTb BOsIoueHust - 5-10°cm/c. [l TIPUBEASHHOM BhIllle CTa/MM MapameTp A U Og
paBHBI cooTBeTcTBeHHO, 1,08 11 330MIla. TakuM o6pa3oM, UCITOb3ys ypaBHeHHe 5.1
Y TIpYHUMasl HauvaJbHYI TeMmIieparypy paBHOM 20°, MONIy4nMM paBHOBECHYIO
Temreparypy MpoBojoku 112°, To ecTb, TemrepaTypa CTaJbHOW IIPOBOJIOKH
yBenuuuBaeTcss Ha 92° 3a ofuH MpOXOZ, OT TeMIlepaTypbl Ha BXOZle B BOJIOKY U
CTAaHOBUTCSl BbILLIE TeMriepaTypbl KWrleHusi BoAbl. [IpyM HM3KOUM TeraornpoBOAHOCTH
CMasK{ (Cyxoe MbUIO M [Ip.) B YC/IOBHUSX MHOTOKpPaTHOI'O BOJIOUEHMS TemrepaTypa
CTa/bHOM TPOBOJIOKM MOJKET JOCTUUb 3KCTPeMaslbHO BLICOKHUX BeMUMH, UTO Oyzer
3aTpyJHATh CMa3Ky U MOXKeT IIPUBECTU K HesKeslaTe/lbHbIM U3MeHEeHUSIM.

[ns mpuBef€HHOrO BbIlle IpHMepa, pacCTOsiHUMe, Ha KOTOPOM YCTaHaB/IMBAeTCs
TEIUIOBOe paBHOBecHe, cocTaBiasier 34cM, uro B 74 pa3a Oosblie auamerpa
TIPOBOJIOKH, HO 3TO MeHblIle, YeM pPacCTOSTHUe MeX/y BOJIOKaMH.

PaccMoTpum  TIpOXOZ  BOJIOYEHMS] CTaJbHOW TMPOBOJIOKM CO 3HAYeHUsSIMU U3
npefpiAyiero npumepa. M3 ypaBHenus 4.8 nosnyuaem, uto BenrunHa @ paBHa 1,05.
CornacHO ypaBHeHHs 5.5 MPUPOCT TemriepaTypbl OT paboThI ehopMariviv COCTaB/IsIeT
63°C, u3 ypaBHeHHUd 5.7 MakcuMa/abHas Temreparypa paBHa 491°C+TO0, uiu 511°C,
ec/iM HavasibHas TeMrieparypa pasHa 20°C. CoryiacHO NprBeZiIEHHOMY BBIIIE PacuéTy,
Teq paBHO 112°C Ha paccrosiuuu Leq 34cM OT BOJIOKM TIO JABMYKEHHIO TIPOBOJIOKH.
Oto o3Havaer, uto (Tf-TO) momkHO OBITH oOKOoMo (112-63-20) wmam 29°C B
COOTBETCTBUMU C ypaBHeHHEM 5.6.

33,[[8‘11/1 10 PACUETYy TEXHOJIOTUUECKHUX PEXXMMOB BOJIOUEHNS ITPOBOJIOKH
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10.

11.
12.

13.

14.

15.

16.

Bbrunciure nporjeHT 06Katus, 1 (%)

Bosouenue Ob6xxatue %
a)5,50 mm — 1,80 Mmm 89,3
6) 2,00 mm — 0,70 MM 87,8
B) 12,0 MM — 9,00 MM 43,8
BbiuncuTh KOHeUHbIN JuaMeTp
Bosouenue KoHeuns1i1 fuameTtp, Mm
a) 5,50 MM ripoTtsiHyTO € 19% obXKaTreM 4,95
6) 8,00 MM mipoTsiHyTO € 75% 0b6KaTrem 4,00
B) 0,85 MM mipoTsiHYTO € 92% 006KaTremM 0,24

BbIuncuTh HauaIbHBINA AvaMeTp

Bonouenue HauanbHbiil fuamMeTp, MM
a) obxkarue 29%, koHeuHbIH guamerp 1,00 MM 1,19
0) obxaTre 98%, KoHeuHbIH ArameTp 0,20 MM 1,41
B) oO>kaTre 68%, KoHeuHbIi guametp 1,50 Mm 2,65

ITpoBosioka npoTsiHyTa uepe3 BoJioKy ¢ cuioi 500H, Ha ckopoctu 1000m/MuH. Kakasi
TPU 5TOM Pacxo/yeTcs MOLLHOCTh B BaTTax?

Paccmotpute gedopmaruio ¢ obkatuem 20%. PaccuumTaiiTe BeIMUMHY WCTHHHOU
Jedopmali U yC/I0BHOM(MH)XeHepHO) Ziepopmariuu.

IIpoBosioka mpoTsiHyTa OT guameTpa 6MM [0 JuameTpa 5,5MM, IIOIyyros BOJIOKU 6
rpaziycoB, ckopocTb 200M/MHH. KakoBa BeslMurHa CKOpPOCTH AeopMariuun?

[Mpunsto obxkatne 20% C TO/NyyrioM BOJIOKM 6 rpagycoB. Heobxoaumo
UCII0/1b30BaTh 0OKatre 15% 6e3 u3meHeHus 3HaueHus A. Kakoe 3HaueHHe MoTyyT/a
HeoOX0/IUMO UCTIOb30BaTh?

KakoBa BemmunHa A 7711 BOOUM/IBHOTO TIpoxoza ¢ ookatreM 20% u yrinamu 20%,
16%, 12% u 8%.

KakoBa BenMuuHa HarmpsbkeHWsi BosioueHusi, od, Jjsi 4 ciayuyaeB B 3agaue 4.13.1,
nipeAnosaras KosdduiueHnt tpenus 0,1 u cpegHee HarpsbkeHue 350MITa. KakoBbl
BeJIMUMHBI CUJIbI BOJIOYeHus /151 0,5 MM IIPOBOJIOKU?

KakoBo cpezHee naBieHve Ha BOJIOKY AJis 4 ciyvyaeB B 3azauve 4.13.1, npeparnonaras,
4TO CcpefiHee HanpspkeHWe paBHO 350MIa.

Yemy paBeH (hakTop uU30bITOUHOM paboThl Jjist 4 ciydaeB 3agauu 4.13.17

Yemy paBHa Be/IMUYMHA OCEBOrO HamnpsbkeHus g 4 ciydaeB 3ajaun 4.13.1,
TripeArio/iaras cpefjHee HarpsbkeHue pasHbIM 350MIla?

UeMy paBHa BelMUYMHA HampspKeHUs BoJioueHMs, od, A/ Mpoxoja BOJOYeHUs: C
ooxaruem 20% c BrucaHHbIM yryioMm 12° u kosddurmentom tpenus 0,04, 0,1,
0.15,0,25? IIpeanonaraeM, uro cpegHee HamnpsbkeHue 350 MIla. Bo3sMoxkHbI 4 BCe
5TU YCJIOBUS BOJIOUEHHs II0C/Ie CPaBHEHMsl HalpsDKeHWs BOJIOYeHUs CO CpeHUM
HarpsbKeHreM B 30He flehopMarin?

Kakoe mMakcumasnbHOe 06kaTvie MOXKeT OBbITh MPUHSATO 3a OZMH MPOXO0/], C BIIMCAHHBIM
yriom 12° u kospduuentom Tpenus 0,17

B mpoxoge ot 1,00 go 0,9vmm c BnmcaHHbiM yriiom 12° cuna Bosiouenust 200H co
cpepHuM HarnpspbkeHueM 700MITa. OueHuTe KO3 QULIMEHT TPeHusl.

B npoxoze npoBosioka ymeHbluaetrcsd B auamerpe ot 1,0 mm go 0,9 mMm. CKopocTh
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BosioueHnst 200 M/mMuH U auametp Omoka (Hwke BosiokM) 15cM. KakoBa CKOpocTb
6/10ka B 06/MUH?

17. Ucnionb3yst puc. 6.1 yKaKuTe amnmpoKCUMalyioo [ Ko3(@uiveHTa TpeHus
COOTBeTCTBYIOLLYIO TPEHUIO TIPUIUTIaHUS, rPaHUUYHOMY TPEHUIO U
TMPOJVUHAMUUECKOMY PpeXuMy CMaskd. Kak H3MeHSIoTCA yC/lI0BHS TpeHUs IO
ypaBHeHUIO 6.57

18. Ecnu npupaBHATb KO3(Q@QULIMEHT TPeHHsl HY/H0, MOKHO /I TOJHOCTbHO HCK/IHOUUTh
Harpes TIpYU BOJIOYEHUU?

19. O6bIuHasi TIpaKTHKa HCII0/Ib30BAaTh pAa3/IMuHble CMas3Kd IPU HATSDKEHWA W TIPU
ycraHoBUBIIeMcsi pexxume. Mcronb3ysi kpuByro IlITpubeka, o0bsicHUTe, Ha YeM
OCHOBAaHa Takasl [IpaKTHKa

BOl'lpOCbl AJIA IMOATOTOBKH K 3K3dMEHY

1. CoptamenT u Kinaccudukanusi. TpeboBaHusi U 067acTb ipuMeHeHusi. CocTosiHYE
Yl TIePCIeKTHBBI Pa3BUTHS TTPOU3BO/CTBA KaTMOPOBAHHOM CTaslH.

2. 3arorToBka Jyisl IPOM3BO/CTBA Ka/IMOPOBaHHOM CTa/IH.

3. TexHonornyeckve 0Co0eHHOCTH crioco0a BOJIOUEHHSI B MOHOJIMTHOM BOJIOKe
KpYIJIoro U hacOHHOTO CeueHU C MaJibiM 00XKaTHeM.

4. OrneHka HepaBHOMepPHOCTH gAedopMaluv KaquOpPOBaHHOW CTaau KPYIJIOTO U
(hacOHHOTrO ceueHus B MOHOJIUTHOM BOJIOKE.

5. ®opmHpoBaHMs KaueCTBa NMOBEPXHOCTH KaMOPOBAHHOMW CTasH.

6. IIpoekTHpOBaHHEe pEXHUMOB BOJIOUEHUsI KaJMOPOBAHHOW CTaau KpYIJIoro Wu
¢acoHHOrO npoduis.

7. TexHONMOrMuecKui MHCTPYMEHT.

8. IloaroroBka meTasia K BOJIOYEHUIO.

9. Tepmuueckast o6paboTKa npy Npor3BO/CTBe KamiOpoBaHHOM CTasu.

10. TexHomoruueckue cMa3KH [jisi BOJIOUeHHsI KamOPOBaHHOM CTasIH.

11. TemmepaTypHO-CKOPOCTHbIE YCJIOBUS TTPU BOJIOUEHUM KaTMOpPOBaHHOM CTallu.

12. TIpssMOJMHENHOCTH M MpaBKa KaJlMOPOBaHHBIX MPYTKOB.

13. O6TouKa, 1urMOoBKa U MOJUPOBKA KaJIMOPOBAHHBIX MPYTKOB.

14. TexHosoruss INPOU3BOJCTBA IIPYTKOBOW COPTOBOM XOJIOAHOTSIHYTOM CTaiu W3
YIJIEPOJUCTBIX MapOK CTau.

15. TexHomorusi TPOM3BOACTBA OYHTOBOW COPTOBOW XOJIOAHOTSHYTOW CTalu U3
YIJIEPOJUCTBIX MapOK CTau.

16. TexHomorusi TIPOM3BOZACTBA KaAMOPOBAHHOW CTalu W3 BBICOKOYTJIEPOJHMCTHIX
MapoK CTaJIy.

17. TexHonorusi Npou3BO/CTBA CTa/IbHBIX (PACOHHBIX MPOdUIeN BEICOKOM TOUHOCTH.

18. TexHomorust Npou3BO/CTBa KaJMOPOBAaHHOW CTaly CO CIeldaJbHON OT/e/Kou
TOBEPXHOCTH.

7 O]_[e}[oqﬂble CpeacCTBa AJisd MIPOBEeJEeHUA HpOME)KyTO'-[HOﬁ aTTeCTdIlu1

a) [1nanvpyemble pe3y/ibTaThl 00yUYeHHs 1 OLleHOUHbIe CPeZCTBA [i/Isi IPOBeeHusT
MPOMEe)XYTOUHOM aTTeCcTaljuu:
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CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl
0OyueHus

OueHouHbIe CpeicTBa

ITK-10 criocoOOHOCTBIO OCYILECTB/ISATh U KOPPEKTHPOBATh TEXHOIOTMUECKHE TIPOLIECCHI B
MeTa/UTypPr'viy U MaTepruasioodpaboTke

3HaThb

- mpeboeaHus K
KaaubposaHHol cmainu.

- mpeb0B8aHuUs K 3a20moeKe;
NPUHYUNUAIBbHYIO
MexHo/102U4ecKylo cXemy
LU320moe/eHust

- NPUHYUNUAIbHYIO cXemd
npou3eo0cmeeHHO20 npoyecca
L320MOoe6/eHUs1 KaUuOPOBAHHOU
cmanu.

- mpeb0BAHUSs K 3a20MOBKe;

- cocmas u cooepicaue
OCHOBHBIX U
BCNOMo2amesbHbIX onepayul.

SN

10.

11.

12.

13.

14.

15.

16.

17.

18.

Boripocsl 11 MOATOTOBKU K SK3aMeHY

CopTameHT u KaccuduKarusl.
TpeboBanuss ¥ 00/1aCTh TPUMEHEHMS.
CocTosiHMe U TIepCIEeKTHUBLI  Pa3BUTHS]
TIPOU3BO/ICTBA KaTMOPOBAHHOM CTasIu.
3aroToBKa JUTST TIPOU3BO/ICTBA
Ka/lMOpOBaHHOM CTasy.

TexHoOrMUeCKue 0CoOEHHOCTH CIocob4
BOJIOYEHUS] B  MOHOJIMTHOW  BOJIOKE
KPYTJIOTO ¥ (haCOHHOTO CEeUEeHUH C MaJTbiM
obykaTHeM.

OrieHKa HepaBHOMEPHOCTH JedopMalivy]

KaMOpOBaHHOM  CTa/M  KpYIJIOTO U
(acOHHOTO ceueHHsT B MOHOJIUTHOM
BOJIOKE.

@dopMUpOBaHUsI KayecTBa T1OBEPXHOCTH
KamMbpoBaHHOM CTasu.
[TpoekTHpOBaHHWE DPEXHMMOB BOJIOUEHHUS]

KaMOpOBaHHOM  CTa/M  KpYIJIOrO U
¢acoHHoOro npoguis.

TexXHOIOrUUeCKUii UHCTPYMEHT.
[ToaroToBKa MeTasIa K BOJIOUEHHIO.
Tepmuueckasi obpaboTka TIpH

TIPOM3BO/ICTBE KaJMOPOBAHHOM CTau.
TexHOIOTHUeCKHe CMa3KH [IJis1 BOJIOUEHHs]
KamMOpOBaHHOM CTaslu.
TemriepaTypHO-CKOPOCTHbBIE YCIOBHSI TIPU
BOJIOUEHWU KaTMOPOBaHHOM CTalIH.

[TpsiMO/TMHEMHOCTh u TrpaBKa
KaTMOPOBaHHBIX MPYTKOB.

O6rouka, 1IMM(POBKA W  TOJUPOBKA
KaTMOPOBaHHBIX MTPYTKOB.

TexHO/OTUST TIPOU3BOJCTBA TPYTKOBOM
COPTOBOM XOJOJHOTSIHYTOM CTalyd U3
yT7IepOAUCTBIX MapOK CTaslu.

TexHosorusi TIPOU3BOACTBA  OYHTOBOM
COPTOBOM  XOJIOFIHOTSIHYTOM CTald U3
YT7IepOJMCTBIX MapOK CTaslu.

TexHosorus TIPOU3BO/ICTBA
KammOpoBaHHOMH CTasIn u3
BBICOKOYTJIEPOIUCTBIX MapOK CTasIH.
TexHO/MOTUsI TPOM3BO/ICTBA  CTasbHBIX
(hacoOHHBIX TIpoduIei BbICOKOM TOUHOCTH.
TexHonorus TPOU3BO/ICTBA

KaJ'II/I6pOBaHHOI>i CTa/iIl1 CO CHeI_II/IaJIBHOﬁ
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CTpyKTypHBI
171

[1naHupyeMble pe3y/bTaThl

OueHouHbIe CpeicTBa

3/1eMEeHT 00yueHust
KOMITeTeHI1U
OT/Ie/KO IT0OBEPXHOCTH.
Ymetb - onpedensimb cocmas u [lepeueHb TeM KOHTPOJIbHBIX paboT

coOepaicaHue onepayutl npu
L320moeneHuUU KanubpoeaHHoll
cmanu 3a0aHHO20 YPOBHs
Kauecmed;

- onpedensimb cocmas u
coOepaicaHue onepayuli npu
L320moeneHuUU KanubposaHHol
cmaau 3a0aHHO20 YPOBHS
Kauecmea ¢ MUHUMA/IbHO
HeobX00UMbIMU 3ampamamu
Ha ee npou3800CMBO;

- onpede/nsimb cocmas u
coOepaicaHue onepayutl npu
L320moeneHuUU KanubpoeaHHoll
cmanu 3a0aHHO20 YPOBHs
Kauecmeda ¢ MUHUMA/IbHO
HeoOXx00UMbIMU 3ampamamu
Ha ee npou3800CME0;

- 8blbupamb 8ud 0bpabomku,
KOHCMPYKYUIO U Mamepuan
UHCMpyMeHma

1)Onpeienmuth TpeOOBaHUS K TOTOBOM
MpOJyKLMHY 110 3aJJaHHBIM [1apaMeTpam
pa3Mepsbl, popMa, COCTOSIHHE TTIOBEPXHOCTH).
2)BriOpaTh ¥ 000CHOBATh 3aTOTOBKY JI/IsT
13rOTOBJIEHHUS] KamMOpOBaHHOM CTain
pasmep, (popma, MapKa CTaau, COCTOSTHUE
MOCTABKH).

3)BriOpaTh 1 000CHOBATH MPUHLMITHATEHYIO
CTPYKTYPY [POEKTUPYEMOI'0 TEXHUYECKOTO
nporecca.

4)OrnipeieTUTh 1 000CHOBATH CTPYKTYPY
TeXHOJI0IMYeCcKoro mporiecca (Bug,
Ha3HaueHHe U M0C/1e/l0BaTeIbHOCTh
OCHOBHBIX W BCIIOMOTaTe/IbHBIX OTepaLyii).
5)Paccuntath pe>XxrMbl IOATOTOBKU
CTPYKTYPbI Y TIOBEPXHOCTH MeTaslla K
nedopmariyu.

6)BbiOpath 1 060cHOBaTh criocod OM/I.
7)Paccuntath pe>KrMbl BOJIOUEHUS WIH
peXUMBbI leopManiii (KaTHOPOBKH BaJIKOB)
MpY IPUMEHEeHNH POJIMKOBOTO BOJIOYEHUS,
XOJI0ZJHOM COPTOBOM NPOKATKU U T.II.
8)PaccunTath reoMeTpUuecKre rapaMeTpbl
TeXHOJIOTHUeCKOTO MHCTPYMEHTa, BbIOpaTh
ero KOHCTPYKLIUIO U MaTepuaribl Jijist

13T OTOBJIEHUSI.

O)BribpaTh BH, TEXHOJIOTHUECKOW CMa3Ku U
criocob mozauu ee B ovar gedopmMariyu.

10)  BwIiOpaThb THIT, KOHCTPYKIMIO U
MapameTpbl TEXHOJIOTUYECKOT 0
0O0pyZI0BaHUs [I/Is peau3aliiy TIPUHSTOTO
criocoba OM/I.

11)  BBINOMHUTH IPOBEPOUHBIE PEXKUMBI
neopMary.

12)  TIpoBecTy KOppPeKTHUPOBKH (110
HEOOXOTUMOCTH).

13)
OT/le/I0UHbIe OMepaliiy U peXXUMbI UX pe-
Q/I3aLIUH.

14)  Onwmcartb CIIpOEKTHPOBAaHHBIN
TeXHOJIOTUYEeCKUH TPOLieCC.

15)  OdopMUTb MOSICHUTETBHYIO 3aMUCKY

B COOTBETCTBUU C JIeHCTBYIOIIMMHU TPebo-

Bri6paTh 1 000CHOBaTh HEOOXOAUMBIE
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CTpyKTypHBI
171

[1naHupyeMble pe3y/bTaThl

OueHouHbIe CpeicTBa

3/1eMEeHT 00yueHust
KOMITeTeHI1U
BaHusAMU K BKP.
Bnagets - Memooukamu pacuema 3aslaur 10 pacueTy TeXHOJ0TMYeCcKUX
OecpopmayuoHHo- peXXUMOB (pacueTHble (hOpPMYJibl TPUBEEHbI

meMnepamypHbIX peXcuMo8
L320MOoe6/eHUs1 KaUuOPOBAHHOU
cmanu

- Memooukamu pacyema
0eopMayuoHHO-
memnepamypHbIX U
BHEpP2OCUI08bIX PeHCUMOB
KanubposaHHol cmanu

- MemooOuKamu pacyema
OechopmayuoHHO-
memnepamypHbIx u
BHEpP2OCUN08bIX PEHCUMOB
LI320moe/eHUs1 Kaaubpo8aHHOl
cmanu u napamempos
UHCMpyMeHma

113 paboTh! 1 ZOTMOTHUTEBHOTO CIIHCKa
IiTeparypsbl)

1. Berurcsiute miporieHT ooxatus, 1 (%)
Bonouenune O6xxatne %

@)5,50 mm — 1,80 MM 89,3
6) 2,00 Mm — 0,70 MM 87,8
B) 12,0 MM — 9,00 MM 43,8

2. BEIUMC/IUTD KOHEUHBIN JUaMeTp
BonoueHve

[KoHeuHbIi JuameTp, MM

@) 5,50 MM ripoTsiHYTO € 19% 06XKaTrem
4,95

6) 8,00 MM TIPOTSIHYTO C 75% ob>KaTHeM
4,00

B) 0,85 MM MpoTsiHYTO C 92% 0OKaTHeM
0,24

3. BEIUKC/IUTh HavanbHBIA JUaMeTp
Bosiouenue

HavanpHbll MamMeTp, MM

@) obkatue 29%, KoHeuHbI! Arametp 1,00
MM 1,19

6) obxaTre 98%, KoHeuHbIH AuameTp 0,20
MM 1,41

B) oO>katre 68%, KoHeuHbIM quameTp 1,50
MM 2,65

4. [IpoBoJIOKa MPOTSHYTA Uepe3 BOJIOKY C
cunor 500H, Ha ckopoctr 1000m/MuH. Kakast
[Py 5TOM PacX0/yeTcsi MOIIIHOCTh B BaTTax?
5. PaccmoTpuTe Aedopmaliyio ¢ ob6kaTreM
20%. PaccurraliTe BeJIMUMHY UICTUHHOM Jie-
chopMal[uu U yCI0BHOU(UHKEeHEPHO)
nedopmariyu.

i. [TpoBO/IOKa TIPOTSAHYTA OT AUaMeTpa 6MM
10 AraMeTpa 5,5MM, MOy yTo/ BOJIOKU 6
rpajycoB, ckopocTb 200m/MuH. KakoBa
Be/TMUMHA CKOPOCTH JiepopMaLium’?

6. [TpunsTo 0bxartre 20% c oMy yraoMm
BOJIOKU 6 rpagycoB. Heo6xoaumo
1ICII0/Tb30BaTh 0Oartue 15% 6e3 n3mMeHeHus
sHaueHus A. Kakoe 3HaueHue nomyyria
HE0OX0MMO HCII0/Ib30BaTh?

7.KakoBa BesinurHa A /1711 BOJIOYU/ILHOTO
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CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl
0OyueHus

OueHouHbIe CpeicTBa

npoxoza c obkatrem 20% u yriaamu 20%,
16%, 12% u 8%.

8. KakoBa BeslMuMHa HarpspKeHWsl BOJIOYEHMs],
od, st 4 cnyuaeB B 3aziaue 4.13.1,
npemnosaras Ko3gduuyeHT Tpenus 0,1 u
cpenHee HarnpspkeHue 350MIla. KakoBbl
Be/TMUMHbBI CU/bI BosioueHust A1 0,5 mm
[IPOBOJIOKU?

O.KakoBo cpesiHee ZiaByieHre Ha BOJIOKY JJis 4
CnyudaeB B 3azaue 4.13.1, nipegrionarasi, 4to
CpefiHee HarpsbkeHue paBHO 350MITa.

10.  Uemy paBeH (hakTop M30BITOUHON
paboThI A5 4 ciydaeB 3azauu 4.13.17

11. Uemy paBHa BeJlMUMHA 0CEBOr0
HarpspKeHust A1 4 ciyvaeB 3agaum 4.13.1,
npezriosiarasi CpeJjHee HarpsbkeHHe paBHbIM
350MI1a?

12. UeMy paBHa BeJIMUMHA HallpsyKeHUs
BOJIOUeHUs1, od, /11 IPOX0/,a BOJIOUEHUSI C
00-)aruem 20% C BrMcaHHBIM yryioM 12° u
Kosdduimentom tpenus 0,04, 0,1, 0.15,0,25?
[IpenmnosiaraeM, 4To CpefiHee HallpsDKeHUe
350 MITa. Bo3MO>XHBI /I BCE 3TH YCJIOBUS
BOJIOUEHMSI TI0C/Ie CPaBHEHUS HaNPsKEHUSs
BOJIOUEHUS CO CPe/IHAM HampsKeHUEM B 30He
neopmaru?

13. Kakoe makcrumasbHOe 0bykaTre
MOYKET OBITh TTPUHSATO 3a OJIUH MPOXOJ, C
BITICAHHBIM yTJIOM 12° 1 Ko3duijeHTOM
rpenus 0,17

14. B npoxopge ot 1,00 go 0,9mm ¢
BIIMCaHHBIM yTIJIOM 12° cujia BOJI0YeHUs
200H co cpeguum Harpsbkenvem 700MI1a.
OrnieHnTe KO3(QQULIMEHT TPEHUsI.

15. B nipoxo/ie NpoB0J/IOKa yMeHbIIAeTCs
B auametpe ot 1,0 mm o 0,9 MMm. CkopocTs
BO-/10ueHus 200 M/MUH U AraMeTp 6710Ka
HIKe BOIOKM) 15cM. KakoBa CKOpoCThb
6/10ka B 00/MUH?

16. Ncnons3ys puc. 6.1 ykaxkure
ANTIPOKCUMALMIO /11 KO3 dHULMeHTa TPeHUsI
COOTBETCTBYIOLLYIO TPEHUIO MPUTUTIAHUS,
rPaHUYHOMY TPEHHUIO U
rMpoJAMHAMUUEeCKOMY pexxumy cMmasku. Kak
M3MEHSIIOTCS] yC/IOBUSI TPEHUSI TI0 yPaBHEHUIO
6.57?

17. Ecmu npupaBHATH KO3 dULIeHT

TPEHMSI HYJTFO, MOXKHO JTH TTOJTHOCTBIO
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CTpyKTypHBI

u [TnanupyeMble pe3y/ibTaThbl

OueHouHbIe CpeicTBa
3/1eMEeHT 00yueHust
KOMIEeTeHLIUU

MCK/IFOUMTD HarpeB IPU BOJIOUEHUU?

18. OObIyHas MPAKTHKA WCIOIb30BaTh
pa3/MuHble CMa3Ku MPU HAaTSDKEHUU U TIPU
yCTaHOBUBIIIEMCS peskuMe. VIcromnb3yst
KpuByto [IITprbeka, 0ObsICHUTE, Ha UeM
OCHOBaHa TaKasl MPaKTHKa

6) HO[_)H/IOK MpoBeJeHUsA HpOME)KYTO‘IHOﬁ dTTeCTallUuH, IT0KAd3dTe/IM U KPUTEPHUU
OIl€eHUBAHUA:

[Tpome)xyTouHasi ~ aTTecTalss TI0 JucLUAIIMHEe  «TexXHONorus  MPOW3BOACTBA
KanuOpOBaHHOM CTajM» BK/IFOYAeT TeOpeTHUeCKre BOMPOCH, TI03BOJISIIOIIME OLeHUTh
YPOBEHb YCBOEHMs OOyualrOU[UMHCS 3HAHWM, W TPAaKTHUECKWe 3aJlaHusl, BbISBJISIOIINE
CTerneHb CHOPMUPOBAHHOCTH YMEHWM W BJafIeHUH, TMPOBOAUTCI B (hOpMe ayAMTOPHBIX
KOHTPOJIbHBIX PaboT.

OK3aMeH 10 IaHHOW JTUCIUIIIMHE MPOBOZAUTCS B YCTHOH (hopMe T0 3K3aMeHalMOHHBIM
OunetaM, KaXX[bli M3 KOTOPbIX BK/IIOUaeT 2 TEOPETHUECKMX BOIPOCA U OJHO MPAKTUUYeCKOe
3ajiaHue.

KPUTEPUHN OIIEHKH ITPU CJAYE OK3AMEHA:

— Ha OLIEHKY «OT/IMYHO» — CTYAEHT [OOJ/DKEH IMOKa3dTb BBLICOKHI YPOB€Hb 3HAaHUI He
TOJIBKO Ha YpPOBH€ BOCIIpOM3BEAECHUS U 00BsICHEeHUS I/IHCl)OpMaL[I/II/I, HO WU UMHTEJVIEKTYd/IbHbIE
HaBBbIKKW pelieHud HpO6HEM N 3a7ad4, HaAXO0XAE€HHA YHUKA/JIbHBIX OTBETOB K HpO6JI€MaM,
OLIEHKU U BBIHECEHUA KPUTUUYECKUX CY)KAEHHﬁ;

— Ha OLEHKY «XOpolo» — CTYA€HT [AO/DKEH II0Ka3dThb 3HdHHSA He€ TOJILKO Ha YPOBHE
BOCIIpOM3BEAE€HUSA U 00BsACHeHUS I/IHCl)OpMaLII/II/I, HO W UHTE/UVIEKTYd/IbHbI€ HABBLIKW PEILIEHUA
HpO6JI€M " 3a/1da4, HAaXO0XXAE€HNS YHUKaA/IbHBIX OTBETOB K HpO6J’IEMaM;

— Ha OLE€HKY «YyAOBJIETBOPUTE/IBHO» — CTYAEHT OO/DKEH I10Kd3dThb 3HdHHA Ha YPOBHE
BOCIIPpOM3BeIeHUSA U 00BSICHEeHUS I/IH(bOPMaL[I/II/I, HWHTE/UVIEKTYya/IbHbI€ HABBIKHM DELIeHUA
MPOCTBIX 3a/a4;

— Ha OLEHKY «HEeYyJOBJ/IETBODUTE/IbHO» — CTYJEHT H€ MOXXET I10Ka3dTb 3HdHHSA Ha
YPOBHE BOCIIpOU3BEA€HUSA 44 00BsICHEeHUS I/IHCl)OpMaL[I/II/I, He MOXXeT I10KAa3aThb
HWHTE/UVIEKTYa/IbHbI€ HABBIKKW DELIEHHS ITPOCTBIX 3daJa4.

8 YueOHoO-MeTOgUeCKOe U HH(POPMAL[HOHHOE 00ecrieueHne AU CIUILTHHBI

a) OcHoBHas JMTEpaTypa:
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1. T'onoBusHuH, C. M. OCHOBHbIE II0JIO)KEHUS TEOPUU BOJIOUEHUS TPOBOJIOKHU :
yuebHoe mocobue / C. M. TosmoBusnuH ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1
/eKTpoH. onT. gauck (CD-ROM). - 3arn. ¢ turyn.  3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&show=dcatalogues/
1/1130099/2403.pdf&view=true (mara obparenus: 14.05.2020). - MakpooObekT. - TekcT :
3/1eKTPOHHBIN. - CBeZieHus1 A0CTyIHbI Takke HAa CD-ROM.

2. I'onoBusHuH, C. M. OCHOBHbIE TI0JIOKEHUSI TEOPUU M TEXHOJIOTMU BOJIOYEHUS
TIPOBOJIOKU : y4yeOHoe rocobue [z By3oB] / C. M. T'osioBU3HMH ; MarHUTOrOpCKui roc.
TexHU4Yeckuu yH-T UM. I'. 1. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1681-4. - 3arn. ¢ TuTysa. 3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4029.pdf&show=dcatalogues/
1/1532657/4029.pdf&view=true (mata obpamenus: 14.05.2020). - MakpooOBeKT. - TekcT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.
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0) JonosTHUTE/IbHASA JIMTEpPaTypa:

1. XaputoHoB, B. A. TIpon3Bo/iCTBO NPYKMHHOM MTPOBOJIOKH : yueOHOe mocobue / B. A.
XapurtoHos, 1. D. lNamiamoB ; MI'TY. - Maruutoropck, 2013. - 151 c. : wi., Auarp., CXemsl,
Tab1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=605.pdf&show=dcatalogues/1/1104174/605.pdf&view=true (mara obparteHust:
14.05.2020). - MakpoobbeKT. - TekcT : 371eKTpoHHbIN. - [ISBN 978-5-9967-0342-5. - NmeeTcs
reyaTHbIN aHasor.

2. Tynynos, C. A. Teopusi 06paboTKy MeTanIoB AaBjaeHueM : Kypc Jyekimii / C. A.
Tynynos, H. T'. llleminypoBa, O. H. Tynynos ; MI'TY, kad. OM/I. - Marautoropck, 2010. - 175
c. : wn., rpad., cxembl, Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=308.pdf&show=dcatalogues/1/1068341/308.pdf&view=true (mara obparteHust:
14.05.2020). - MakpooObeKT. - TeKCT : 3/1eKTPOHHBIN. - VIMeeTcsl reuaTHbIN aHaJIor.

3. [emmyposa, H. I'. Knaccudukaiusi Kak MeTOJ, MOMCKa TeXHUUECKOTO PpeLIeHMUs.
PacueT jaBieHUs MeTa/l/la HA MHCTPyMeHT B rmpoijeccax OM/] : yueGHoe mocobue / H. T.
[MMeminrypoBa, C. A. JleBanmoBckuii, M. M. JlordppaxmanoBa ; MI'TY, [kad. OMAO]. -
Marnutoropck, 2011. - 61 ¢ : wum cxemb, Tabm., Homorp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=487.pdf&show=dcatalogues/
1/1087803/487 .pdf&view=true (mata oOpamenus: 14.05.2020). - MakpoobbekT. - Tekcr :
3/IeKTPOHHBIN. - VIMeeTcsl mevaTHbIN aHaslor.

4. IllemmrypoBa, H. I'. O6paboTka MeTa/uioB AaBieHHeM (00mmi Kypc) : yueGHOe
nocobue / H. T'. [llemmypoga, . O. ITycroBoiitoB ; MI'TY. - Marauroropck, 2013. - 142 c. :
un., cxembl, Tabs. -  URL:  https://magtu.informsystema.ru/uploader/fileUpload?
name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=true (mara obparteHust:
14.05.2020). - MakpoobbeKT. - TekcT : 37nekTpoHHbIN. - [ISBN 978-5-9967-0381-4. - NmeeTcs
reyaTHbIN aHasor.

5. XapurtoHos, B. A. [Ipon3BofCTBO BOJIOYEHHEM TIPOBOJIOKM U3 HU3KOYIVIEPOAMUCTBIX
MapoK CTa/ld : TPOeKTHPOBaHWe, TEXHOJIOTHs, obopyzoBaHWe : yuebHOe mocobuwe / B. A.
XaputoHoB, M. B. 3aiieBa ; MI'TY, [kad. MMT]. - MarauToropck, 2011. - 167 c. : un., Tabs.,
CXeMBbl. URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=456. pdf&show dcatalogues/1/1079781/456.pdf&view=true (mara obpalreHust:
14.05.2020). - MakpooObeKT. - TeKCT : 37IeKTPOHHBIN. - VIMeeTcs euaTHBIN aHasIorT.

6. XapuTtoHoB, B. A. [Ipou3B0/ICTBO METU3HBIX U3Ze/Ni, UCTOPUsl pa3BUTHs : yueOHOe
noco6He/B A. XapI/ITOHOB WU.T. Mybun ; MI'TY, kad. MuMT. - MarauToropck, 2010. - 91 c.

W7 URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=330. pdf&show dcatalogues/1/1071809/330.pdf&view=true (mara obparteHust:
14.05.2020). - MakpooObeKT. - TeKCT : 3/1eKTPOHHBIN. - VIMeeTcsl reuaTHbIN aHaJIor.

B) MeToguueckue yKa3aHHA:
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1. Xapuronos B.A., MBannos A.b. TexHosiorus NnpousBOACTBa IIPOBOJIOKA METOOM
TepMOIJIaCTUUECKOTO pacTsokeHust: MeTtoguueckoe ykasanue Marautoropck, ['OY BIIO
«MI'TY», — 2009. — 38 c.

2. XaputoHoB B.A., MWeanuoB A.b.,, TonoBusnun C.M., Mycrapuna B.I'.,
WccnenoBanue TMpolieccoB TJIaCTUUeCKOW zAedopmaiuv TpU  pacTsbkeHud: MeTo[. VK.,
Marnutoropck, ['OY BIIO «MI'TY», — 2009. — 44 c.

r) IlporpammHoe ob0ecnieueHue u VTHTepHET-pecypchl:

IIporpammHoe obecrieueHune

Hanmenosanue 110 Ne moroBopa Cpox peiicTsHs
JTALIEH3UU
CBOOOIHO
FAR Manager pacrpocTpaHsieMmoe 6eccpouHo
[10
77ip CBODOOIHO 06eccpoyHo
. K-171-09 0T
MS Windows 7(benopeLk) 18.10.2009 6eccpouHo
. K-171-09 0T
MS Office 2007(benoperk) 18.10.2009 6eccpouHO

HpO(i)ECCI/IOHaJIbeIe 0a3bl AdHHBIX A HHq)OpMauHOHHbIE CIIpaBOYHbI€ CUCTEMbI

HaspaHue Kypca Cchblka
HaijmonanbHasi ~ uH(MOpMalMoHHO-aHanmuTHyeckasi  cuctema  —|URL: https:/elibrary.ru
Poccuiickuii uHekc HayyHoro nutrpoBanus (PMHIT) project_risc.asp

URL:

[TouckoBas cucrema Akagemust Google (Google Scholar) https://scholar.google.ru
WudbopmaiionHass cucreMa - EauHoe okHo goctyma  K[URL:
MH(OOPMaIMOHHLIM pecypcam http://window.edu.ru/
®efepanbHOE rocyZilapCTBeHHOe OropKeTHOE yupexzaeHue|[URL:
«®DenepajbHbI UHCTUTYT IPOMBIIICHHON COOCTBEHHOCTH» http://www1.fips.ru/

https://www.rsl.ru/ru/

Poccwmiickasi ['ocyapcTBeHHasi 6rubmoTeka. Kartanoru
Ureaders/catalogues/

http://magtu.ru:8085/

OnekTpoHHbIe pecypchl 6ubmoreku MI'TY um. I'.J1. HocoBa marcweb2/Default.asp

YHuBepcurteTckas uHpopmauroHHasi cucteMa POCCHUSA https://uisrussia.msu.ru

Mem,quapo,qHaﬂ HayKOMeTpHU4YeCKdsd pE(bepaTI/IBHaH n

. . http://webofscience.com
TIO/THOTEKCTOBasi 06a3a ZIaHHBIX HAayUYHbIX H3ZlaHuk «Web of science»

MesxxayHaposiHasi pedepaTvBHasi W TIOJTHOTEKCTOBasi CIIpaBOYHasi

N http://scopus.com
0a3a ZIaHHBIX HAyUYHBIX U3ZIaHUK «Scopus»

MexayHapoaHass 0a3a TOMHOTEKCTOBBIX JKypHA/oB  Springer

Journals http://link.springer.com/
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9 Marepua/ibHO-TeEXHHYECKOe o0ecrnieyeHHe JUCHUITHHBI

Tur v Ha3BaHUe dyJAUTOPUH

OcHalileHue ayiUTOPUU

JlekmoHHas ayauropus 306

1. MynbTUMeIuliHbIe CPe/ICTBA XpaHeHUs,
riepeJjaud ¥ Mpe/cTaB/ieHusi MHGOpMaLuu
2. Bueomarepuarisl, eMOHCTPUPYIOIIIVE

TEeXHOJIOTMUeCKUM TPOoLiecC BOJIOUeHHs TIPOBOJIOKU.
MakeThl, naKaThl.

JlabopaTopust MeXaHHUUeCKUX
vcrbITanuk aya. 307

Konnexuys Mukpouumgos.

Konnekuyst MakpoziepeKTOB U M3/I0MOB.
MasITHUKOBBIN KOTIep.

[Tpubop MI" - 1 1 cMeHHBIe TYOKU.
CkpyTka K-2

K-Pa3peiBHast maiiiHa PM-5.

10. MarmHa /1J1 UCTIbITaHuUs TIPOBOJIOKU Ha
yCTaIoCTh.

11. [Tpubop A1 UCTIBITaHKMS TIPOBOJIOKU Ha U3HOC.
12. Kospuutumerp UKOC-1.

13. [Tpubop [IMT-3.

© 2N AW

14. MepuTenbHbIA UHCTPYMEHT.

15. [Tpubops! 7151 ©3MepeHuUs: TBepPOCTH T10
MetozaM bpunesnnsa u Poksesia.

16. ITeun Tepmuueckue.

Jlaboparopus usrueckux
CBOUCTB ayA.110

Metannorpaduueckuii komriekc MET 1M,
pa3phIBHasl MalllMHa, y/IbTPa3ByKOBbIe /1e()eKTOCKOIbI
Y MarHUTOMeTpbI, YCTaHOBKA /I TEPMUYeCKOro
aHa/IM3a; YCTaHOBKa /11 U3MepPeHNs
371eKTpPOCONpoTHBIIeHus, MocT MO/I-6; KospLuTUMeTp
BUOpaIrMoHHbIN; ycTaHoBKa TO/]C; MarHUTHbIe
nedexkrockonsl, Thna EC-3 u ITM/] 70;
y/IbTpa3ByKOBOM Jedekrockon Y[12-12; MarHUTHast
GasmcTiyeckast ycraHoBka BY-3; ycraHoBKa s
V3MepeHUs JuHaMu4eckoro Moays FOunra u
BHYTPeHHero TpeHusi; Habop 00pas3LoB /st
TePMHUUECKOT0 aHa/Iv3a, U3MepeHUst CoZlep KaHus
yIJ1epo/ia, KOSPLIUTUBHOU CUJIBI,
3/1eKTPOCOINIPOTUB/IEHMUS, [ie()eKTOCKOIIHH.

Jlaboparopus OM/I ayza.104

MpPOKaTHBIN cTaH Ayo 150; BomounabHbIM cTad 1/350;
BOJIOUU/IBHBIN cTaH 1 /250; rupaBInyecKui rnpecc q =
5T; YMPM - 5 1; suHnamomeTp - 200 Kr; OCTPUIbHBIN
arrapaT; CBapOUHbIM anmnapar; yCTaHOBKA /sl
VICTIBITAHUS! TIPY>KUH; BCIIOMOTaTe/IbHOe
obopyioBaHue.

KowmnbroTepHbiii Knacc ayz.304

[TepcoHanbHbIe KOMITbIOTEPHI € TTakeToM MS Office,
BBIXO/IOM B IHTEPHET U C ZIOCTYIIOM B 3JIEKTPOHHYO
WH(OpMaLMOHHO-00pa30BaTe/TbHYIO CPeay
YHUBEPCHUTETA

Ayputopuu gns
CaMOCTOSITe/TbHOM pabOThI:
KOMITbIOTEPHBIE KJ1aCChl;

[TepcoHanbHbIe KOMITbIOTEPHI € TTakeToM MS Office,
BBIXO/IOM B VIHTEPHET U C ZIOCTYIIOM B 3JIEKTPOHHYO
vH(OpMaLMOHHO-00pa30BaTe/IbHYI0 CPeSy
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Tun 1 Ha3BaHUWe ayJUTOPUU

OcHallleHHe ayauTOpPUN

YUTaIbHBIC 3aJ16l OUOIMOTeKH

YHUBEPCUTETA
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