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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

[Jensamu ocBoeHUsI JUCLMIUIMHBI « TeXHOJIOrMsl MPOU3BO/CTBA ITPOBOJIOKW» SIBIISIETCS
dbopmMHpoBaHHe Y CTY/IeHTOB 3HaHUM B 00/aCTU TeOpeTUYeCKUX OCHOB  TOCTPOEHUs
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

HOuciprmHa « TexXHOIOTUs POM3BO/ICTBA TIPOBOJIOKW» BXOJUT B BapUATHBHYIO YaCTh
6noka 1 obpa3oBaresbHOM TPOrpaMMBbI TI0 HAIlpaBJIeHUIO TOATOTOBKK OakanaBpoB 22.03.02
Mertannyprusi, [jisi HarpaBJIeHHOCTH TporpaMMbl OOpaboTKa MeTa/yiIoB U CIJIaBOB
JaBjieHreM (MeTHU3HOe ITPOM3BO/CTBO).

[nist u3yueHust AUCLUIITMHBI HeOOXO0AUMBI 3HAHUS (YMEHWS], B/IafIeHUsI),
copmMupoBaHHbIE B Pe3y/ibTaTe U3yUeHMUsI:

MaremarukKa;

Xumusi;

du3nyeckKass XUMUS;

dusukKa;

MexaHHKa MaTepraaoB ¥ OCHOBbI KOHCTPYMPOBAHMSI.

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 pe3synbTaTe OCBOeHHs AUCLUIUIMHBI (Moaynsi) — «TexHosorus TIPOM3BOJCTBA
TIPOBOJIOKM» 00YYaIOLIUICS JO/DKeH 00/1afiaTh C/IeAyIOIUMH KOMITeTeHLIUSAMHU

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

- mpeb0o8aHuUsl K NPOBONOKE U 320MOBKe.

- mpeb0B8AHUs K NPOBO/OKE U 3a20MO8Ke; NPUHYUNUAAbHYHO
IMexHO/02UUYeCKyHo CxeMy U320moe/eHuUs NPOBO/IOKU U3 YenepoouCmbiX U
jlecUupo8aHHbIX cmasell U cn/aagos.

- mpeb08aHuUs K NPOBO/OKE U 3a20MOBKe; NPUHYUNUAALHYIO
IMmexHo02U4ecKyo CXeMy U320Mmoe/aeHUs NPOBOAOKU U3 yeaepooucmbiX U
jlecUpOBaHHbIX cmasell U CNaagos; coCmag U Co0epHcaHue OCHOBHbIX U
BCnomoz2amesibHbIX onepayuil.

Ymetb

- onpede/simb COCMAB U CO0epA1caHue onepayutl npu U32omoeneHuu
NPOBO/IOKU 3A0AHHO20 YPOBHS Kauecmed;

- onpedensimb COCMAs U cOOepHcaHue onepayull npu U32omos/neHuu
NPOBO/IOKU 3d0AHHO20 YPOBHS Kauecmed ¢ MUHUMA/IbHO He0OX00UMbIMU
Bampamamu Ha ee npou3eoo0CMeo;

- onpedesimb cOCMAB U COOepHcaHue onepayuli npu u32omosneHuu
NPOBO/IOKU 3a0AHHO20 YPOBHS KAuecmed ¢ MUHUMA/bHO He0OX00UMbIMU

KOHCMPYKYUIO U Mamepuasn 80/04UAbHO20 UHCMPYyMeHmd

Bampamamu Ha ee Npou3g0O0CME0; 8bIOUPAMb MUN B0A0UUALHOLU MAWUHBI,

Bagets

- Memooukamu pacyema 0egpopmMayuoOHHO-meMnepamypHbIX PeHUMO8
BO/I0UEHUS
5HEp20CUN08bIX PEHCUMOB 80/10UEHUS

- Memooukamu pacuema oehopmayuoHHO-memnepamypHbIX U
5HEp20CUI08bIX PEHCUMO8 80/0UEHUSsI NPOBO/IOKU U NAPAMempo8

0/10ULIBHO20 UHCMPYyMeHMa

Memoodukamu pacuema 0echopmayuoOHHO-memnepamypHbIX U

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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XdPaKTePUCTHKA HpaKTquCKOM
BOJIOUMW/IBHOT'O y 3aHATHUIO.
MpOKU3BOACTBA.
Pasputre MeTHU3HOTO
IMMPpOU3BOACTBA B
Poccun m 3a
pPYOEXKOM.
2. Coprament| 6 | 4| - |49 [TogroTtoBka K, |YCTHBIUN IK-10
TIPOBOJIOUHBIX MIPaKTUYEeCKOM |OIIpOocC. 3y8
V3/le/U. O6nactb YV 3aHATHUIO.
MpUMEHEHHA n
TpeboBaHUs K
KaueCTBY IMTPOBOJIOKH.
Knaccudukanys mo
pasMepam,
HasHa4yeHUIo,
COCTOSIHUIO ITOCTAaBKH,
MapKam CTaJu.
3. OcHoBubie| 6 [ 5| - |59 [TogroroBka K, |AygquTopHas
TEXHOJIOTUYeCKHe [IPAKTUYECKOM [KOHTPOJIbHAA
CXeMbl COBPEMeHHOI'0 Y 3aHSTHIO. paboTa Nel
BOJIOYU/TBHOTO [TogroroBka K
TIPOM3BO/ICTBA. KOHTPOJIbHOU
TTpon3BO/CTBO paborTe.
MPOBOJIOKH M3
HU3KOYTJIePOAUCTON
CTaJiu. HpOI/I3BO,£[CTBO
TIPOBOJIOKU U3
cpegHe- U
BBICOKOYI/IEPOAUCTBIX
MapoK CTaJlei.
IIpousBozCTBO
MPOBOJIOKH U3 CTa/IN
dyCT€eHHUTHOI'O KjiaCcCa.
TexHosorus
TIPOU3BO/CTBA
MPOBOJIOKH U3 CTa/IN
dheppHUTHOrO K/1acca.
4. IMogrotoBka| 6 | 4| - |49 [logroToBKka K, |AygutopHas |IIK-10
CTPYKTYPbI u IPaKTUYECKOM |[KOHTPOJIbHasA |3y8
TIOBEPXHOCTH y 3aHSATUIO. paboTa Ne2
TIPOBOJIOKU K I[TogoroToBka K




AyguTtopH
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BOJIOYEHHUIO. KOHTPOJIbHOU
Crioco6bl paborTe.
TepM0o0OpaboTKH
IMPOBOJIOKH, nux
aHasus. Bugbi
noACMa30YHbIX
MOKPBITHH,
TeXHOJIOT'Us nux
HaHeCeHud u
XapaKTepUCTHKaA.
TpeboBaHwus,
npeabsaB/IsdeMbIe K
CMa3KaM AJIA
BosloueHUs. JledeKTsl
IMMPOBOJIOKH, TIPUUHHBI
X BO3HUKHOBEHUSI U
IyTH YCTPaHEeHNs.
5. Crpyktypa| 6 | 4| - |49 [logroroBka K, |AygutopHas |IIK-10
BOJIOUM/TBHBIX 1[EXOB. MIPAKTAYECKOM |[KOHTPOJIbHAS (3y8
OCHOBHEBIE OT/e/IeHUS y 3aHSATHIO. paboTta Ne3
LexoB COBpPEMEHHOIro HOJIFOTOBKa K
CTaJIeNPOBOJIOYHOTO KOHTPOJIbHOU
TIPOM3BO/ICTEA. pabore.
6. Knaccudukamus| 6 [ 4| - |4 (9 [TogroroBka K, |AygutopHas |IIK-10
BOJIOUH/TbHBIX 1I€XOB, MMPAKTAYECKOM |[KOHTPOJIbHAS (3y8
pacripezieieHye y 3aHSATHIO. paboTta Ne4
TeXHOJIOTn4yeCKUX HOJII"OTOBKa K
TIOTOKOB. KOHTPOJIbHOU
paborTe.
7. CoctaB ocHoBHOrO| 6 | 4| - |4 |9 [logroToBKa K, |YCTHBIU IIK-10
U BCIIOMOTaTeJbHOr0 MMPaKTA4YECKOM |OTIPOC. 3y8
obopyoBaHusl. YV 3aHATHUIO.
BonounibHbIe CTaHBI,
KOJITIdKOBEIE T1e4u,
TepMOTpPaBUJ/IbHEIE,
TePpMOIIMHKOBAJ/IbHbIE
arperarsl,
HAMOTOUYHOe
obopyloBaHue.
8. Kmaccudukarus|| 6 | 5 - 519,3 |IToororoBKa K, |YCTHBIHN IIK-10
BOJIOUHJTBHBIX IIPaKTUYECKOM |OIIPOC. 3y8
CTaHOB. Yy 3aHSITHUIO.




AyguTtopH
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CTtaHbl
OJHOKpPAaTHOI'O u
MHOI'OKPaTHOT'O
BosioueHus1.  CTaHbI
Cco CKOJIb>XXKeHueM,
0e3 CKOJTb)KEHHUSI.
CraHbl MarasvHHOI'O
THIla, TIPpAMOTOYHLIE
U JIp.
ViToro 3a cemecTp 34| - [34|72,3
HTroro no 34| - |34(72,3 ODK3aMeH
JUCIUILIUHE

5 O6pazoeamesibHble U UHGOPMAYUOHHDbIE MeXHO/102UU

Onsi  peanu3aly  TNpeJyCMOTPEHHBIX BHUAOB yuyeOHOM paboTbl B KayecTBe
obpa3oBare/ibHbIX TEXHOJIOTHHA B TPENOfaBaHUU JUCLUIIMHBL « TeXHO/MIOTHs TTPOU3BOACTBA
TIPOBOJIOKU» UCIIO/b3YIOTCS TPAJAULMOHHAsT U MOZAY/IbHO - KOMIIETeHTHOCTHasi TeXHOJIOTUU.
[Tepesaua HeOOXOAWMBIX  TEODeTHUECKMX 3HaHMM ¥ (opMHpOBaHMe  OCHOBHBIX
npeficTaB/ieHddi 10 Kypcy «TexHOmorusi TIPOU3BOJCTBA TPOBOJIOKM» TIPOMCXOJUT C
WCII0/Tb30BaHUEM MY/IbTUMEAUHHOT0 060py10BaHUs.

JleK1juM TIPOBOJATCS KaK B TpaULMOHHOW (opme, Tak U B (opMe JeKLMii-
KOHCY/bTalliil, [I/le TeOpeTUYeCKUd Marepvan 3apaHee BblaeTCsl CTyJeHTaM [Jisl
CaMOCTOSITEJTBHOTO U3YUeHWUsI, /IS TIOJJTOTOBKM BOTIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIeKIUs
MIPOXO/IMT 10 TUITY BONPOCHI-OTBEThI-AUCKYCCHSL.

CamocrosiTenibHasi paboTa CTy[|eHTOB IOCTpOeHa TakuM oOpa3oM, uTo B TIpoljecce
paboThI CTY/IeHTHI 3aKPeIUISIOT 3HAHUS, TI0JyueHHbIe B MPOLiecce TeOpeTHUecKoro obyueHus,
TeM caMbiM (OPMUPYIOT MpodeccroHa/lbHble YMeHUs U HaBbIKU. BbIMO/HeHHe KypCOBOTO
npoekTa TpeOyeT OT CTy/eHTa aHa/ru3a pobIeMHOM CUTyaluy, BbIOOpa CpPeJiICTB U METO/IOB
ee pelleHus, T.e. CaMOCTOsiTe/lbHasi paboTa He OrpaHUUYMBAETCS TOJBKO YCBOEHUEM
TeOpeTUYeCKUX 3HaHWW, OHa Takke (POpMUpYyeT MpakTUUecKue YMeHHUs] U HaBbIKU, a Takxke
yYMeHHUs1 UCC/ie[|oBaTeIbCKOM U TBOPUECKOM /lesiTe/TbHOCTH.

B npouecce v3ydeHus OUCLIMIUIMHBI OCYILLECTB/SETCS TEKYLIMA W TepuojrudecKui
KOHTPOJIb 3a pe3yJ/ibTaTaMU 0CBOeHUsl yuebHoro Kypca. TeKyImii KOHTPOJIb OCYLL|eCTBIISeTCS
HeroCpe/ICTBEHHO B TpOLiecce YCBOEHMs, 3akKpervieHus, 000O0IieHus: U CHCTeMaTH3alyu
3HaHWM, yMeHWi, B/aJleHUss HaBblKaMU M TI03BOJISIET OMNepaTWBHO [UAarHOCTUPOBAaTb U
KOPpeKTUpOBaTh, COBEPIIEHCTBOBATh 3HAHWs, YMEHMWs U BraJeHhe HaBblKaMU CTY/leHTOB,
obecrieurBaeT CTUMYJIMDOBaHWe UM MOTHBALMI0 UX [IeSITeTbHOCTU Ha KaXK/IOM 3aHSTHH.
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TeKy1uii KOHTPOJb OCYIIIeCTB/ISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).
[TpomeskyTouHasi aTTecTalys, 1ieJibl0 KOTOPO# siBJisieTcsl 000011jeHNe U ccTeMaTHh3aLys
3HaHWM, MpoBepka 3((eKTUBHOCTH YCBOEHHUSl CTYyZEeHTaMHU OIpeZie/IeHHOro, JIOTUUeCK!
3aBepIIeHHOr0 CoZlep)KaHusi yueOHOro Marepuasna OCYLIeCTB/sSeTCs B (opMe 3alljUThI
KOHTPOJIBHBIX paboT.
VToroBeiii KOHTPOJIb 10 JUCLMIUIMHE OCYLeCTB/IsIeTCS B (hOopMe 5K3aMeHa.

6 YueGHOo-Memoduueckoe obecneyeHue camMocmosimesibHoU pabombl 00yuaowuxcs

AymuTopHasi camocCTosiTe/ibHasi paboTa CTY[eHTOB Ha MPAKTUUECKUX 3aHSATHSIX
OCYILL[eCTBJISIETCS TI0J, KOHTPOJIeM TIperiojiaBaTesisi B BUJe pelleHUs 3aZiau U BBITOJIHEHUs
yrnpakHeHW, KOTOpble OrfpefesisieT TMpernojaBaresb [jisi CTyjAeHTa. BHeayauTopHas
caMmocTosiTesibHasi paboTa CTy/eHTOB OCYIIeCTB/seTCs B BHje UTeHHsi C TpopaboTKOM
MaTepuasa U BbITIOJTHEHUS IOMAIlIHKX 3a/laHri ¢ KOHCY/IbTalUsMU TIperozaBaTe/is.

ITepeueHb mem KOHMPOABHBIX paGom 0151 NPOMeNCYMOYHOL ammecmayuu no
JucyuniuHe «TexHO/I0THsI POU3BOACTBA MPOBOJIOKH»

AydumopHas koHmposnbHas paboma Nel

OcCHOBHbIE TeXHOJIOTHYeCKHe CXeMbl COBDEMEHHOT0 BOJIOUM/ILHOTO TTPOM3BO/ICTBA
AyodumopHas koHmpoabHas paboma Ne2

[ToAroToBKa CTPYKTYPbI M IOBEPXHOCTU MPOBOJIOKU K BOJIOYEHUIO.

AyoumopHas koHmpoabHas paboma Ne3

OCHOBHBIe OTJjeNIeHUs! 1JeXOB COBPEMEHHOI'0 CTa/IelpPOBOIOUHOI0 TTPOU3BO/CTBA.
AyodumopHas koHmpoabHas paboma Ned

Knaccudukariysi BoOUUIBHBIX 1I€X0B, pacrpe/ie/ieHre TeXHOJIOTUUeCKHUX MOTOKOB.

Bonpocs! Jj/15 NOATOTOBKU K YCTHBIM OMpPOCam

. CopTaMeHT MPOBOJIOYHbIX U3/eTUN
. TpeboBaHUs K KaueCTBY MPOBOJIOKH.
. Knaccudukauus no fuameTpaM, Ha3HaueHHIO, COCTOSTHUIO TTIOCTaBKU, MapKaM CTaJlu.
. OCHOBHBIE TEXHOJIOTUYECKHE CXeMbl COBPEMEHHOI'O BOJIOUU/ILHOTO IMPOU3BO/ICTBA.
. [Ipon3Bo/iCTBO TIPOBOJIOKH M3 HU3KOYTJIEPOJUCTOM CTaIH.
. [Ipon3B0O/iCTBO MPOBOJIOKM U3 Cpe/iHe- U BBICOKOYT/IEPOMCTBIX MapOK CTaslel.
. [Ipon3Bo/iCTBO MPOBOJIOKY M3 CTa/lM ayCTEHUTHOI'O KJacca.
. TexHonorust Npou3BO/ICTBA NIPOBOJIOKU M3 CTalu (peppUTHOTO Kracca.
. [TogroroBka CTpyKTypbl ¥ TIOBEPXHOCTH TIPOBOJIOKY K BOJIOUEHHUIO.
. Ciocobb1 TepM00OpabOTKY TTPOBOIOKH, WX aHAH3.
10. Bupl noacmMa30uHbIX MOKPBITHN, TEXHOJIOTHS UX HAaHECEHUS U XapaKTepUCTHKa.
11. TpeboBanusi, ipebsiB/IsieMble K CMa3KaM /Jisi BOJIOUEHUsI.
12.ledeKThbl MPOBOJIOKH, TIPUUKHBI UX BO3HUKHOBEHUS U MyTU yCTPaHeHUsI.
13. CTpyKTypa BOJIOUM/IBHBIX LIEXOB.
14. OcHoBHbIe 0T/le/IeHNs 11eX0B COBPEMEHHOI'0 CTa/IelpoOBOJIOYHOIO IIPOM3BO/CTBA.
15. Knnaccugukarysi BoJIOUWIbHBIX LIEX0B, pacrnpe/iesieHre TeEXHOJIOTUYeCKHX TOTOKOB.
16. CocTaB 0CHOBHOT'O ¥ BCTIOMOTaTe/IkHOT0 000py/J0BaHMSI.
17. BonounnibHble CTaHbl, KOIMAKOBbIE TIeUr, TepMOTpPaBU/IbHbIE, TEDMOLIMHKOBA/IbHbIE
arperartbl, HAMOTOYHOe 000pYy/ZlOBaHHe.
18. Knaccudukaiysi BOJOYMIbHBIX CTaHOB.
19. CraHbl OHOKPAaTHOIO U MHOIOKPATHOI'O BOJIOYEHMUS.
20. CTaHbI CO CKOJIb)KeHHEM, 03 CKOJ/IbXKXEeHUSI.

OCoONOOTUThA, WA WN



21. CraHbl MarasyHHOI'O THUIIa, IIPAMOTOYHBIE U [Ip.

[TpumepsI pacueTa TEXHO/IOTUYECKUX TapaMETPOB BOJIOUEHMS TIPOBOJIOKU
(TpuBezeHBI pacueTHbIe (OPMYJIbI U3 pabOThI 1 AOTIOTHUTEBHOTO CITMCKA JIUTEPaTyPhl)

1. TIpoBonoka mpotsHyTa ¢ 8 g0 7 mm. UeMy paBHO ob6katne? CornacHo (opmysiam
orpeiesieHur0 o0xkaTtust 1=0,234=23,4%.

2. KataHka mpoTsHyTa (C TPOMeXXyTOUHOM TepMoobpaboTkoii) ¢ 5,5 o 0,42 MMm. Uemy
paBHO o611jee (cymmapHoe) obskatre? Otet: 1 = 0,994 = 99,4%

3. KataHka AniameTpoM 5,5 MM TIPOTSIHYTa C o0)kKaTheM B IepPBOM rpoxoje 27%. Uemy
paBeH [guameTp TiepBOM BoyiokM? W3  dopmysnsl  ans  obkatus  cieyer
d =d,~1- r =5,5{1- 0,27 =4,7 MMm.

4. HeoOX0oAMMO W3rOTOBUTL TIPOBOJIOKY aAuameTpoM 2,0 MM. UTOo OBl MOMyUUTH
JIOCTaTOUHBIM Tpefiesl TIPOYHOCTH, 00XKaTHe J0/DKHO ObITh paBHO 55%. PaccuuTath

d
UCXOHBIN quameTp. 3 dhopmyibl As obxkartus ciegyer d, :ﬁ =2,98 mm.
-r

5. TIpoBoJioKka MpOTsHYTa 3a HECKOJBKO TIPOXO/0B € 8 10 4 MM. TpebyeTcst onpesieIuTh
obxarue r v yamHeHue E.

2
4 0,75
—1- | = — — o, E=——" " =3 =300%
r=1 8] 0,75 =75%, 1- 0.75 o

6. PaccMoTpuM Tpoxo/, BOJOYeHMs, BK/IIOYAOLINK OJHOKpaTHOe obxkartume 20,7% ripu
BOJIOUEHHH uepe3 BOJIOKY ¢ monyyrjom 8° umu 0,14 pap (BenuuvHa A B ypaBHEHHUH
4.13 fomkHa ObITh B pafivaHax). V13 ypaBHenus 3.7 BemunHa A = 2.42.

7. Bypem cuutaTth, 4YTO CpefHMM KO3(@uumieHT TpeHusi paBeH 0,1, KaK TUIUUYHBIA
TIpUMep BOJIOYEHUS C )KUJKON CMa3KOM.

8. B pesysbraTe IOACTAaHOBKUA 3TUX BEJWUMH B ypaBHeHHe 4.13 IosyuyuM 3HaueHue
2=0,53, uro HamMHOrO Hrke npegena BojaoueHus 1.0. Tak Kak Takou NPOX0[, SBJISETCS
BI10JIHE 0OBIUHBIM B TMPAKTHKe BOJIOUEHMUs], SICHO, YTO BO MHOTHX CJ/Iyuyasix BOJIOUeHHUe
MPOBOZIMTCS TIPHM YPOBHSX HANpsDKEHWsT HAMHOTO HIDKE TOTO, KOTOPBIA OOBIYHO
CBSI3BIBAIOT C HEKOHTPOJMPYEeMbIM pacTshkeHWeM, oOpa3oBaHUeM IIeHKd WIu
paspymenrieM. TakuM o6pa3oM, Takue paspylleHdsi BO3HUKAIOT TPH 3HAUMTeTbHOM
OTKJIOHEHWU yCJIOBHI BOJIOUEHHS OT NPUHATBHIX Ha NIPAKTHKe.

9. PaccmoTpuM npumep /17151 BOJIOYEHHS CO C/IeAyIOLIMMY [lapaMeTpaMu:

Cpegnee corpoTtuBnenue gedopmanuu — 550MIla, AuameTp Ha BbIXO/le U3 BOJIOKU —
4,57vm, obxkarue — 0,324, momyyron Bosiokd - 6°, ko3dduiment tpenus — 0,05,
CKOPOCTb BOsioueHus - 5-10°cm/c. [l TIpUBEASHHOM BhbIllle CTalM MapamMeTp A W Og
paBHbI cooTBeTCTBeHHO, 1,08 1 330MIla. Takum obpa3om, ucronb3ys ypaBHeHue 5.1
Y TpYHMMasi HauvaJbHYIO TeMmreparypy paBHOM 20°, MolyydMM paBHOBECHYIO
TeMIiepaTypy NOpOBOMOKM 112°) TO ecTb, TemrepaTypa CTaJbHOW [POBOJIOKU
yBenuuuBaeTcss Ha 92° 3a ofyH IpPOXOZ, OT TeMIlepaTypbl Ha BXOZle B BOJIOKY U
CTaHOBUTCS BBILLIE TeMIlepaTypbl KWIleHUs BOAbL. [IpyM HM3KOM TeronpoBOAHOCTH
CMa3K{ (Cyxoe MbLIO U [Ip.) B YC/IOBUSIX MHOTOKPaTHOTO BOJIOUEHMS] TemriepaTypa
CTalbHOMW TIPOBOJIOKK MOJKET /I0OCTHUb 3KCTPEMajbHO BBICOKMX BelWYWH, UTO Oyner
3aTPyAHATL CMa3Ky U MOJKeT IIPUBECTH K HeKeslaTe/IbHbIM M3MeHeHUsIM.

10. s mpuBefEHHOIO Bblllle IIpUMepa, PacCTOsHWe, Ha KOTOPOM YCTaHaB/IMBAETCs
TEeIJIOBOe paBHOBecHe, cocTaBiaseT 34cM, uro B 74 pasa Oosblle Juamerpa
TIPOBOJIOKH, HO 3TO MeHbllle, YeM pacCTOsTHUe MeXy BOJIOKaMHU.
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11. PaccMOTpUM  TIPOXOJ, BOJIOUEHUS] CTaJbHOM TIPOBOJIOKM CO 3HAUEHUSIMU M3
rpeAblaylero npuMepa. V3 ypaBHenus 4.8 nosiydaem, uto BenuurHa @ pasna 1,05.
CoriacHO ypaBHeHHs1 5.5 PUPOCT TeMIepaTyphl OT paboThl fedopMaliiii COCTaB/IsIeT
63°C, 13 ypaBHeHUs 5.7 MakcuMaibHas TeMIiepatypa paBHa 491°C+T0, wim 511°C,
ec/v HavasnbHas Temrneparypa paBHa 20°C. CorsiacHO NpuBeHHOMY BbILLIe PaCuéTy,
Teq paBHO 112°C Ha paccrosHuu Leq 34cM OT BOJIOKM MO /JBVKEHUIO TPOBOJIOKH.
Oto o3Havaer, uto (Tf-TO) momkHO OBITH oOKOoMo (112-63-20) wam 29°C B
COOTBETCTBUM C ypaBHEHUEM 5.6.

3a,qaq1/1 110 paCyeTy TexXHOJ/IOTUYeCKHX Pe>XMMOB BOJIOUYE€HNA ITIPOBOJIOKU

1. BbrumciuTe nporeHT 06kaTus, 1 (%)

Bosnouenue Obxarue %
a)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. BblUMC/INTH KOHEUHBIN AUaMeTp
Bonouenue KoHeuHsli1 iriameTp, MM
a) 5,50 mm ripotsHyTO € 19% 06XKaTHeM 4,95
6) 8,00 MM TIpoTsIHYTO C 75% 00’KaTHem 4,00
B) 0,85 MM npoTsHyTO C 92% 0OXKaTHeM 0,24

3. BbIUMCINTE HAaYaIbHBIA JUaMeTp

Bosouenue HauvaneHbli fuameTp, Mm
a) obkatue 29%, KoHeuHbIl Auametp 1,00 Mm 1,19
0) obkatue 98%, KoHeunbIi guametp 0,20 MM 1,41
B) oOxatue 68%, KoHeuHbIl guameTp 1,50 MM 2,65

4. TlpoBosioka mpoTsiHyTa uepe3 BoJioKy ¢ cuior 500H, Ha ckopoctu 1000m/MuH. Kakas
TMIPU 3TOM pPacxXo/yeTcsi MOLHOCTb B BaTTax?

5. Paccmotpute pedopmarmio ¢ obkatrieM 20%. PaccuuTaiiTe BeMUMHY WCTUHHOMW
nedopmaluy 1 yC/I0BHOM(MH)XKeHepHO!) AehopMalivu.

i. IlpoBonoka TmpoTsAHyTa OT JuaMeTpa 6MM [0 JAWameTpa 5,5MM,
MOIyYro/1 BOJIOKM 6 rpaaycoB, ckopocTb 200m/MuH. KakoBa BenmunHa
cKopocTu JedopMariuu?

6. Tlpunsito oGkatue 20% ¢ momyyrioMm BolokKu 6 rpaaycoB. Heobxomumo
UCT0/b30BaTh 00kaTre 15% 0Oe3 n3MeHeHUs 3HaueHus A. Kakoe 3HaueHHe TOyyria
Heo0XOMMO MCII0/Ib30BaTh?

7. KakoBa BemumHa A /i BOJIOUWIBHOTO Tpoxoza ¢ obkaruem 20% u yrinamu 20%,
16%, 12% u 8%.

8. KakoBa BenuuvHa HampsbkeHUs1 BojoueHus, od, ansa 4 ciydaeB B 3ajaue 4.13.1,
ripeAnosaras KoshduiueHnt tpenus 0,1 u cpenHee HarpsbkeHue 350MIla. KakoBbl
BeJIMUKMHbBI CUJIbI BOJIoYeHus /151 0,5 MM IIPOBOJIOKU?

9. KakoBo cpezHee maB/eHHe Ha BOJOKY s 4 ciyuyaeB B 3azade 4.13.1, npeparnosaras,
4yTO CpefiHee HanpspkeHWe paBHO 350MIa.

10. Yemy paBeH ¢hakTop U30LITOUHOM paboThI 47151 4 cydaeB 3azauu 4.13.17
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11.

12.

13.

14.

15.

16.

17.

18.

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

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

Kakoe MakcumasnbHOe 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 BosioueHust 200H co
cpepHuM HarnpspbkeHueM 700MITa. OueHuTe KO3 QULIMEHT TPeHusl.

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

Wcnonb3ys puc. 6.1 yKaxdTe anrpokKCUMaLMio0 [ Ko3(pduLMeHTa TpeHus
COOTBeTCTBYIOLLYIO TPEHUIO TIPUIUIIaHUS, rPaHUUYHOMY TPEHUIO U
TMPOJVUHAMUUECKOMY peXuMy CMaskd. Kak H3MeHSIoTCA yC/lI0BHUS TpeHUs IO
ypaBHeHUIO 6.57

Ecmu npupaBHATE KO3(GGULMEHT TpeHUs HYJIH0, MOXKHO JIM TOJIHOCTbH) MCK/IFOUUTH
Harpes TIpYU BOJIOYEHUU?

OOblyHasi TpAKTHMKA WCMOMb30BaTh pas3/MyHble CMa3Kd TIPH HATSDKEHWW U TIpU
ycraHoBUBIIeMcsi pexxume. Mcronb3ysi kpuByro IlITpubeka, o0bsicHUTe, Ha YeM
OCHOBAaHa Takasl [IpaKTHKa

BOIIPOCHI J1 ITIOAI'OTOBKU K OK3AMEHY

BBezienne. O611jasi xapakTepyCTHKa BOJIOUMIBHOTO NTPOU3BO/CTBA.

Pa3BuTHe MeTH3HOTO MTPOM3BOACTBa B Poccun 1 3a pydexom.

CopTaMeHT TpOBOJIOUHBIX u3zenuil. Ob1acTs nMpuMeHeHUs U TpeOOBaHUS K KaueCTBY
TIPOBOJIOKHU.

Knaccugukaius no pasmepam, Ha3HaueHHIO, COCTOSIHUIO TIOCTaBKK, MapKaM CTa/lu.
OCHOBHBIE TEXHOJIOTMYEeCKHe CXeMbl COBPEMEHHOI'0 BOJIOUU/IBHOIO IIPOU3BO/CTBA.
ITpon3BOACTBO NPOBOJIOKU 13 HU3KOYIJIEPOAUCTON CTa/IH.

IIpor3BOACTBO NMPOBOJIOKM U3 CPefiHe- U BICOKOYIVIEPOJUCTBIX MapoK CTasle.
IIpor3BoACTBO MPOBOJIOKU U3 CTa/IM ayCTEHUTHOI'O K/lacca.

TexHo/0rMs MPOM3BO/ICTBA MPOBOJIOKU U3 CTanu ()eppUTHOTO KJlacca.

. [ToAroToBKa CTPYKTYPHI ¥ TIOBEPXHOCTH MPOBOJIOKU K BOJIOUEHHIO.

. Crioco6b1 TepMO0OPaOOTKY ITPOBOJIOKH, UX aHAJIN3.

. Bujibl oicMa30uHbIX TIOKPLITHH, TEXHOIOTHS UX HAaHECEHUsI M XapaKTePUCTHKA.

. TpeboBanwus, pe/ibsiB/IsieMble K CMa3KaM /IJIsi BOJIOUEeHHSI.

. MeteKThbI MPOBOJIOKH, MPUYMHBI UX BO3HUKHOBEHUS U ITYTH YCTPAHEHUSI.

. CTpyKTypa BOJIOUM/IbHBIX 1[€XOB.

. OCHOBHBI€e OT/Ie/IeHHs 11eX0B COBPEMEHHOT0 CTaslelIPOBOIOUHOTO TIPOM3BO/CTBA.

. Knaccuduikaryist BOIoUnIbHBIX LIEXO0B, pacnpe/ienieHre TeXHOIOTHUeCKUX MTOTOKOB.

. CocTaB OCHOBHOT'O U BCIIOMOTaTe/IbHOT'0 000PYZOBaHUS.

. BojlounnbHbIe CTaHbI, KOJIAaKOBBIE TeUH, TePMOTPABU/IbHBIE, TEPMOLMHKOBAJIbHbIE

arperarbl, HAMOTOYHO€e 000pYy/I0OBaHUe.

. Knaccuduikaiyst BOOUMIBHBIX CTAaHOB.
. CTaHbl OZJHOKPATHOI'O ¥ MHOT'OKPAaTHOI'O BOJIOUEHHS.
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22. CTaHbI CO CKOJIb)KeHUEM, 03 CKOJ/IbKEeHHS.
23. CtaHbl MarasuHHOTIO THIIa, MPSIMOTOYHbIE U [IP.

7 OI[EHO'-[HBIE CpeacCTBa AJis MIPpOBeJeHUA l'lpOME)KyTO'-[HOﬁ aTTeCTdllu1

a) [1nanvpyemble pe3y/ibTaThl 00yUeHHs 1 OLjeHOUHbIe CPeZCTBA [i/Isi IPOBeeHusT
TIPOMEe)KYTOUHOM aTTeCcTalj|u:

CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl
0OyueHus

OueHouHbIe CpeicTBa

ITK-10 crioco6HOCTBIO OCYIECTB/ATH U KOPPEKTUPOBATh TEXHOJ/IOTHUeCKHe TPOLIeCChl B

MeTa/UTyPI'viy U MaTepruaioodpaboTke

3HaThb

- mpeb08aHusl K NPOBO/OKe U
Bazomoeke.

- mpeb08aHusl K NpOBO/OKe U
Ba2omoeKe; NPUHYUNUAAbHYHO
MexHo/102U4ecKylo cXemy
LI320MOe/1eHUsl NPOBO/IOKU U3
y2n1epooucmbix u
jlecupoeaHHbix cmaeli u
Cn1agos.

- mpeb08aHuUs K NPOBO/OKe U
Ba20moeKe; NPUHYUNUAAbHYHO
MexHo/102U4ecKyio cXxemy
L1320MOB/1eHUsI NPOBO/IOKU U3
y21epooucmbix u
lecupOBaHHbIX cmanell u
cniagos; cocmas u
coOepiHcaHue OCHOBHbIX U
BCNOMo2amesbHbIX onepayul.

. BBezenue.
. Pa3BuTrie MeTHM3HOro TMpPOM3BO/CTBA B

. CoprameHT

. Knaccudukarus 1o pa3mepam,
Ha3HAUEHWIO, COCTOSIHUIO  TIOCTaBKH,
MapKaM CTaJjIu.

. OCHOBHBIE  TEXHOJIOTUYECKHE  CXEMBbI
COBpPEMEHHOI0 BOJIOUMJIBHOTO
TIPOU3BO/ICTBA.

[TpousBoACTBO TIPOBOJIOKU u3

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

Boripocs! A1 MOATOTOBKU K 5K3aMeHY

OOmasi  XapaKTepuCTHKA
BOJIOUU/IEHOTO TIPOU3BO/CTBA.

Poccuu 1 3a pybeskom.
IIPOBOJIOYHBIX  W3e/IUU.
Ob6nactb mprMeHeHUss W TpeOOBaHUS K
KauyeCTBY MPOBOJIOKU.

HU3KOYTJIEPOAUCTOMN CTaJIu.
[Tpor3BO/ICTBO TIPOBOJIOKM U3 CpeJHe- U
BBICOKOYTJIEPOJUCTBIX MAapOK CTaslei.
[Tpov3BOACTBO TPOBOJIOKA W3  CTajlH
ayCTeHUTHOTO K/1acca.

TexHOJIOTHUsI TIPOM3BO/ICTBA MTPOBOJIOKHU U3
cTaau (peppuUTHOTrO Kiacca.

[ToAroTOBKa CTPYKTYPbl M TOBEPXHOCTH
TIPOBOJIOKH K BOJIOUEHHIO.

Criocobel  TepMOOOPAOOTKH  TTPOBOJIOKH,
WX aHa/u3.

Buipr TM0/ICMa30UHbIX TIOKPBITUH,
TeXHOJIOTHUsI 7). HaHeCeHus! u
XapaKTepUCTHKA.
TpeboBaHusi, TpebsiB/IsieMble K CMa3KaMm|
[J1s1 BOJIOUEHMSL.

[edexkTbl TPOBOOKM, TMPUYMHBI  MX
BO3HHMKHOBEHHUSI Y TIyTH yCTPaHEHUS.
CTpyKTypa BOJIOYM/IBHBIX 1[€XO0B.
OCHOBHbIE OTJie/IeHHsI 1[eXOB
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CTpyKTypHBI
171

[1naHupyeMble pe3y/bTaThl

OueHouHbIe CpeicTBa

3/1eMEeHT 00yueHust
KOMITeTeHLINU
COBPEMEHHOI0 CTaJIerIpOBOJIOYHOrQ
NIPOM3BO/CTBA.
40. Knaccuurkanusi  BOJIOUW/IBHBIX — L1€XOB,
pacripeiesieHye TeXHOJIOTMUeCKHUX|
TIOTOKOB.
1. CocTaB OCHOBHOI'O Y BCIIOMOTaTe/bHOIO
obopyoBaHusI.
12. BonounibHBIe CTaHbI, KOJIIAKOBbIE MeUH,
TepMOTpPaBU/IbHbIe, TePMOLIMHKOBAJIbHBIO
arperarbl, HAMOTOYHOe 000pyIOBaHKe.
43. Kinaccuurkarysi BOJIOUM/IBHBIX CTAHOB.
4. CtaHbl OJHOKPAaTHOTO W MHOIOKPATHOIO
BOJIOYEHHs].
45. CTaHbl co CKOJIb)KEHHUEM, 0e3
CKOJIb)KeHUS.
6. CTaHbl MarasyHHOI'O TUIIA, IIPAMOTOYHbBIE
U JIp.
YMmets - onpedeasimb cOCmMas u [ Iprmepbl pacueTa TeXHOJIOTHUECKUX

coOepoicaHue onepayutl npu
LU320Moe/eHUU NPOBOAOKU
BAOAHHO20 YPOBHA KAUecmed;
- onpede/nsimb cocmas u
coOepoicaHue onepayutl npu
LU320Moe/eHuUU NPOBOAOKU
BAOAHHO20 YPOBHA Kauecmeda ¢
MUHUMA/BLHO HE06X0O0UMbIMU
Bampamamu Ha ee
npou3800cmeo;

- onpedensimb cocmas u
coOepaicaHue onepayuti npu
LU320mMoeeHuUlU NPOBOAOKU
BAOAHHO20 YPOBHS Kauecmeda ¢
MUHUMA/IBLHO HE06X0O0UMbIMU
Bampamamu Ha ee
npousgoo0cmeo; 8bIOUPAMb
Imun 80/104U/AbHOLU MAWUHbI,
KOHCMpPYKUYUIO U Mamepuarn
BO/I0UUIBHO20 UHCMPYyMeHma

rapamMeTpOB BOJIOUEHMUsI TIPOBOJIOKU
TIpYBe/ieHbl pacueTHbIe POPMYJIbI U3 PabOTHI
1 1OTIOTHUTETBHOTO CIMCKA JIUTePaTyphl)

1.IIpoBosioka npotsHyTa € 8 10 7 Mmm. Yemy
paBHO 0OykaTtue? CoryiacHo dhopmy/iam
oripesiesieHnIo ooxkatust r1=0,234=23,4%.

2. KaTtaHka npoTsHyTa (C IpOMeXXyTOUHOU
TepMo0oOpaboTkoii) ¢ 5,5 g0 0,42 Mm. Uemy
paBHO 0011iee (cymmapHoe) o6kaTre? OTBeT:
r = 0,994 = 99,4%

3. KaraHka framMeTpoMm 5,5 MM IIPOTSAHYyTa C
0O>kKaTieM B TIepBOM TIpoxo/ie 27%. Uemy
paBeH JuameTp NepBoM BOJIOKU? U3
(bopmybl 17151 06)KaTUs ClIeyeT MM.

4. HeoOX0AMMO M3TOTOBUTH TIPOBOJIOKY
nametpoM 2,0 MM. UTo OBI MO/TyUuTh JOCTa-
TOUHBIH ITpejies POYHOCTH, 00XKaTHe
MO/KHO OBITH paBHO 55%. Paccunrathb
CXOHBIN AuamMeTp. U3 dhopmysbl Asist
0O>KaTust CyielyeT MM.

5. [IpoBoJIOKa MPOTSHYTA 38 HECKOJIBKO
nmpoxozioB ¢ 8 7o 4 MM. Tpebyercs
OTIpeIe/TUTh 00KaTHe T U yyuHeHue E.

6. PaccMoTpyM 1IpoX0/, BOJIOUeHUS,
BK/TFOUAFOIINI OZHOKpaTHOe obxkatue 20,7%
NPy BOJIOYEHNUH Yepe3 BOJIOKY C MOIyyT/I0M
8° mmu 0,14 pap (BesivumHa A B ypaBHEHUU
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CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl
0OyueHus

OueHouHbIe CpeicTBa

4.13 no/mkHa OBITH B pajivaHax). 13
ypaBHeHus 3.7 BeqiiurHa A = 2.42.

7.ByneM cuuTaTh, UTO CpeIHUN

K03 urreHT TpeHus paseH 0,1, Kak
TUMWYHBIA TPUMeEpP BOJIOUEHHS C )KUJKON
CMa3KOM.

8.B pe3synbTarte 10JCTaHOBKU 3THUX BeIUUYNH
B ypaBHeHUe 4.13 1nosayuyuM 3HaueHue
>':=0,53, 4TO HAMHOTO HWXXe Mmpejesia
BosIoueHus 1.0. Tak Kak Takou NPoOXof,
STBJISIETCST BIIOJTHE OOBIYHBIM B MPAKTHKE
BOJIOYEHMS, SICHO, UTO BO MHOTHX CJTydasix
BOJIOYEHME TIPOBOJUTCS TIPU YPOBHSIX
HaTpsDKeHUs HAMHOTO HU)Ke TOr0, KOTOPbIU
O0OBIYHO CBSI3BIBAIOT C HEKOHTPOJIUPYEMbIM
pacTsbkeHrueM, 00pa30BaHUeM IIeHKU WU
pa3pyiieHremM. Takum o6pa3oMm, Takue
pa3pylLleHys] BOSHUKAIOT [IPH 3HAUUTeIbHOM
OTK/IOHEHWU yCJIOBUI BOJIOUEHUS OT
[PUHSITBIX Ha MIPAKTHKe.

0. PaccMoTpyM TpyMep /11 BOJIOUEHHs CO
C/1e[yIOIIMMY TTapaMeTpaMu:

CpeziHee compoTHB/ieHue Aedopmaliiy —
550MIla, frameTp Ha BbIXO/€e U3 BOJIOKU —
4,57vM, o6kaTre — 0,324, TI0/TyyTroJ1 BOJIOKH
- 6°, ko durpeHT Tpenus — 0,05, ckopocTb
BosioueHus1 - 5-102cm/c. 1151 mprBeiéHHOM
BhIlIe CTa/u rapaMmeTp A 1 od paB-HbI
cooTBeTCcTBeHHO, 1,08 1 330MIla. Takum
0Opa3oM, UCrob3ys ypaBHeHue 5.1 u
MpUHMMasl HavyaIbHYH0 TeMIlepaTypy paBHOM
20°, 1o/1yuyuM paBHOBECHYIO TeMIlepaTypy
MpoBOJIOKK 112°; TO eCTh, TemIiepaTypa
CTa/IbHOU ITPOBOJIOKM yBeIMuMBaeTcst Ha 92°
3a O/IUH MPOXO0J, OT TeMIlepaTypbl Ha BXO/ie B
BOJIOKY M CTAHOBUTCS BhILIIE TeMIepaTypbl
KrreHus1 BoAbl. [1py HU3KOM
TEeryIONpPOBOJHOCTH CMa3KH (CyXoe MbLI0 U
11p.) B YCJIOBUSIX MHOTOKPaTHOT'O BOJIOYEHHUS
TeMriepaTypa CTaJbHOU ITPOBOJIOKU MOXKeT
[IOCTUYb SKCTPEMaslbHO BbICOKUX BeJINUMH,
uTO Oy/IeT 3aTPyJHATb CMa3Ky ¥ MOJKeT
[IPUBECTHU K He)KeslaTe/IbHbIM MU3MeHEeHUsIM.
10. 151 ipriBe 1EHHOTO BhILLIe IPUMeEDa,
paccTosiHye, Ha KOTOPOM yCTaHaB/IMBaeTCs
TeryIOBOe paBHOBeCHe, COCTaB/sieT 34CM, UTO
B 74 pa3a 0OoJibIlie AramMeTpa MPOBOJIOKH, HO

5TO MEHbllIe, YeM PACCTOSTHHAE MEXIY
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CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl
0OyueHus

OueHouHbIe CpeicTBa

BOJIOKaMH.
11. PaccmoTpum nipoxof BosioueHust
CTa/IbHOU MPOBOJIOKU CO 3HAUEHUSIMU 13
npejblAylero npuMepa. 13 ypasHenus 4.8
ostyuaem, uto BesrurHa @ pasHa 1,05.
CoryiacHO ypaBHeHUs 5.5 IPUPOCT
TeMIiepaTyphbl OT paboThl AeopMaLiiu
coctaBiseT 63°C, U3 ypaBHeHUs 5.7
MakCUMaJlbHas Temreparypa paBHa
191°C+T0, unu 511°C, eciu Hava/IbHas
remriepatrypa paBHa 20°C. CorJiacHO
[pUBeJEHHOMY BbIllle pacuéry, Teq paBHO
112°C Ha paccrosinnu Leq 34cM OT BOJIOKU
MO JBYKEHUIO ITPOBOJIOKU. JTO O3HauaeT, uyTo
Tf-T0) gomkHO ObITE 0KO/I0 (112-63-20) Umu
29°C B COOTBETCTBUM C YpPaBHEHHUEM 5.6.

Bnagers

- Memooukamu pacyema
OeopMayuoHHO-
memnepamypHbIX PejXcuMos
BO/I0UEHUS

- Memooukamu pacyema
0eopMayuoHHO-
meMnepamypHbIx u
5HEpP20CUN08bIX PEHCUMO8
BO/I0UEHUS

- Memoodukamu pacuema
OechopmayuoHHO-
memnepamypHbIX U
5HEp20CUN08bIX PEHCUMO8
BO/10UEHUS1 NPOBO/IOKU U
napamempos 80/404UAbHO20
UHCMpyMeHma

3a/1auu 110 pacyeTy TexXHOJIOIMUeCKUX
pe>XMMOB BOJIOYEHHS TIPOBOJIOKU

1. BeruriciuTe TporieHT ooxkartus, 1 (%)
BonoueHne Obxarue %

@)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. BEIUKMC/TUTD KOHEUHBIU TUaMeTp
Bosiouenue

KoHeuHbI [juameTp, MM

@) 5,50 MM TipoTsiHyTO € 19% o6XKaTreM
4,95

6) 8,00 MM TIpOTSIHYTO C 75% 006>KaTHem
4,00

B) 0,85 MM MpoTsHYTO C 92% 06kaTHEM
0,24

3. BeIuMc/IMTh HavaabHBINA AUaMeTp
BonoueHue

HauvanbHbIN AaMeTp, MM

d) ooxxatue 29%, kKoHeuHbIH Auametp 1,00
MM 1,19

0) obkatre 98%, KoHeunbIi quametp 0,20
MM 1,41

B) 0OkaTre 68%, KoHeuHbIH AraMeTp 1,50
MM 2,65

4. ITpoBO/IOKa TIPOTSIHYTA Yepes BOJIOKY C
cunoii 500H, Ha ckopocty 1000m/MuH. Kakast
[PU 3TOM PaCXOAYeTCs MOLJHOCTh B BaTTax?
5. PaccmoTpuTe Jedopmalivio ¢ o6kaTreM
20%. PaccunTaiTe BeJIMUMHY UCTUHHOM Jle-
cbopmaiiu U yC/10BHOM(MH)KeHEePHOM )
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CTpyKTypHBI
171

3JIeMeHT
KOMITeTeHLINU

[11aHVpyeMble pe3y/ibTaThl
0OyueHus

OueHouHbIe CpeicTBa

nedopmMariyu.

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

6. [IpunsTo 0bxatre 20% c oMy yraioMm
BOJIOKU 6 rpagycoB. Heo6xoaumo
CIT0/Ib30BaTh 00KaTre 15% 6e3 u3MeHeHuUs
sHaueHus A. Kakoe 3HaueHue nomyyria
HEOOXOMMO HCII0/Ib30BaTh?

7.KakoBa BesinunHa A /1711 BOJIOYU/IBHOTO
nmpoxo/a ¢ obxkarrem 20% u yrinamu 20%,
16%, 12% u 8%.

8. KakoBa Be/mMunHa HarpsikeHUs1 BOJIOUeHUs,
od, anst 4 cnyuaeB B 3aziaue 4.13.1,
npezmnosarast KosgguuyeHt Tpenus 0,1 u
cpeaHee HarpsbkeHre 350MITa. KakoBbl
Be/ITMUMHBI CUIBI BoloueHus a1 0,5 Mmm
[TPOBOJIOKU?

0. KakoBO cpejjHee [jaBjieHMe Ha BOJIOKY /15 4
ciydaeB B 3azaue 4.13.1, mpeosaras, 4To
CpesHee HarpsbkeHue paBHO 350MITa.

10. Yemy paBeH (akTop U30LITOUHOM
paboThI 7151 4 cityuaeB 3agauu 4.13.17
11. UeMy paBHa BeJIMUMHA OCEBOTO

HarpssKeHus AJ1s 4 ciiyvaeB 3azaum 4.13.1,
Mpe/riosiarasi CpejHee HarnpshkKeHUe paBHBIM
350MI1a?

12. Yemy paBHa BeJIMYMHA HalpsDKEHUs
BOJIOUeHUs1, od, /7151 TPOXO0Za BOJIOUEHUs C
00->katreM 20% c BITHUCaHHBIM yTioM 12° 1
Ko3¢durmentom tpenus 0,04, 0,1, 0.15,0,25?
[IpenmnosiaraeM, 4To Ccpe/iHee HarpsbKeHHe
350 MIla. Bo3MOXXHBI /11 BCe 3TU YC/I0BUSA
BOJIOUEHUSI TIOC/Ie CPaBHEHUS HaNpPsDKeHUsT
BOJIOYEHMS CO CPeJHUM HarpsbDkeHHeM B 30He
nedopmariin’?

13.  Kakoe MakcuManbHOe 00kaTre
MOYKeT ObITh TIPUHSTO 3a OJIUH MPOXO/, C
BITMICAHHBIM yT/I0M 12° 1 K03(ppULiieHToM
TpeHus 0,17

14. B npoxopge ot 1,00 1o 0,9mm ¢
BITMICAHHBIM yTJIOM 12° crjia BOJIOYeHUs
P00H co cpeguum HarpsbkeHvem 700MIla.
OrnjeHrTe KO3(OPULIMEHT TpeHus.

15. B npoxope npoBo/iOKa ymeHbLIaeTCs
B quametpe ot 1,0 mm g0 0,9 MMm. CKOpoCThb

BO-/10ueHrs 200 M/MUH U raMeTp O/I0Ka
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CTpyKTypHBI

u [TnanupyeMble pe3y/ibTaThbl

OueHouHbIe CpeicTBa
3/1eMEeHT 00yueHust
KOMIEeTeHLIUU

HIDKe BOMIOKM) 15cM. KakoBa CKOpocTh
Oroka B 06/MUH?

16. Ncnonb3ys puc. 6.1 ykaxxute
QIIPOKCHUMALIMIO [7151 KO3 PULIMeHTa TPeHus
COOTBETCTBYIOLLYIO TPEHUIO MPU/IHTIaHUS,
rPaHUYHOMY TPEHUIO U
riJpoAUHAMUUECKOMY PEXXUMY cMa3Ku. Kak
M3MEHSIOTCS] yC/IOBUSI TPEHUS 10 yPaBHEHUIO
6.57?

17.  Eciu npupaBHATb KO3QOULIMEHT
TPeHUs1 HYJIF0, MOYKHO JI TIOJTHOCTBIO
MCK/TFOYUTH HarpeB IIPU BOJIOYEHUN?

18. OObIyHast TpaKTHKa WCTI0/Tb30BaTh
pa3/MuHble CMa3Ku NP HaTSDKeHUU U TIpU
yCTaHOBUBIIIEMCS pexxuMe. Vcrosb3ys
KprByto LlITprbeka, 00bsicHUTE, Ha UeM
OCHOBaHa Takasi MpakTHKa

0) ITopsajok NpoBeieHNs MPOMEKYTOUHONM aTTeCTallH, MOKa3aTe/ Il U KPUTePUH
OLleHMBaHMS:

[TpoMesxkyTouHasi aTTecTalys 1o AUCHUTUINHE « TeXHO/IOTHs TTPOM3BO/ICTBA IIPOBOJIOKH»
BK/IFOYaeT TeopeTHYeCKWe BOMPOCHI, TIO3BOJISIFOINME  OLIEHWTh YPOBEHb  YCBOEHHSs
oOyuarIUMUCS ~ 3HaHWH, W  TIpaKTUUYeCKWe  3aJlaHUsl,  BBIAB/SIONIME  CTerNeHb
chOpMHPOBAHHOCTU YMEHUI U B/aJileHU, NPOBOAUTCS B (JopMe ayJUTOPHBIX KOHTPOJIbHBIX
pabor.

OK3aMeH T10 JJAHHOM JUCLUIIMHE MPOBOJUTCS B YCTHOU (hopMe MO 3K3aMeHal[MOHHBIM
Ouneram, KaXKplii U3 KOTOPBIX BK/IIOUAET 2 TEOPETHUECKUX BOIIPOCA M OZIHO TPAaKTHUeCKOe
3ajiaHue.

KpuTepuu onieHKH IpH cjayve 3K3amMeHa:

— Ha OLIeHKY «OTJIMUHO» — CTY/IeHT [JOJDKeH T0Ka3aTh BBICOKMM yYpOBEHb 3HaHUM He
TOJIBKO Ha YPOBHE BOCTIPOM3Be/leHUs] U 00bsicCHeHUs MHPOPMALUK, HO U UHTeJIeKTyasbHbIe
HaBBbIKM peIIeHus TMpo0sieM W 3ajau, HaXOX/EHWs YHUKaJbHbIX OTBETOB K TIpob/emawm,
OLIEHKU U BbIHECEHHUsI KPUTUUECKUX Cy>KJeHWM;

— Ha OLIEHKY «XOpOLLIO» — CTY/[IeHT [JOJDKEH T0Ka3aThb 3HAaHUSI He TOJIbKO Ha YPOBHE
BOCIIPOM3BeJieHUst U 00bsiCHeHUsT MH(POPMAL[MH, HO U WHTe/UIeKTya/bHble HaBBIKU PelIeHust
npo0JieM U 3a/1ay, HaXOXK/|eHHUsI YHUKATbHBIX OTBETOB K MpobJieMam;

— Ha OLIeHKY «YZIOBJIETBOPUTE/NIbHO» — CTY[EHT [O/DKEH 0Ka3aTb 3HaHHs Ha YPOBHE
BOCIIPOM3BeJieHUss W O0BbsICHeHHs1 WH(OpPMAIUK, HHTEe/JIeKTyalbHble HABBIKA PEIIeHUs
MPOCTHIX 3a/ay;

— Ha OIIeHKY «Hey/OBJIeTBOPUTE/IbHO» — CTY/IeHT He MO)KeT TI0Ka3aThb 3HaHUS Ha
yPOBHe  BOCTIpOM3Be/leHUs] U  00bsCHeHWs WH(OpMaluv, He MOXKeT TII0Ka3aTh
HHTe//IeKTYya/IbHble HaBbIKU pellleHus TIPOCThIX 3a/au.
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8 YueOHo-MeToANYecKoe ¥ HH(GOpMaLOHHOEe o0ecrieyeHre JUCLIUIIIHHBI

a) OcHoBHas MTEepaTypa:

1. TonoBu3nuH, C. M. OCHOBHBIE TIOJIO)KEHUSI TEODUU BOJIOUEHUs TIPOBOJIOKM : yueOHOe TiC
lNonoBusnuH ; MI'TY. - Marnauroropck : MI'TY, 2016. - 1 snektpoH. ont. auck (CD-ROM). - 3ara. ¢ -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&sh
1/1130099/2403.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3/1eKTPOHH!
JoctyrHbl Takke Ha CD-ROM.

2. I'onoBusHuH, C. M. OCHOBHBbIE T10JIOXKEHUsI TEOPUU U TeXHOJIOTUU BOJIOUEHUs TIPOBOJIOKH : Y
[anst By30B] / C. M. T"o10BU3HUH ; MarHUTOrOPCKUM roc. TexHruueckui yH-T uM. ['. YI. HocoBa. - MarHut
mm. I'. WU. Hocoma, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1681-4. - 3ari. C TUTY/I. 3Kp
https://magtu.informsystema.ru/uploader/fileUpload?name=4029.pdf&show=dcatalogues/1/1532657/402¢
(maTa obpamenus: 14.05.2020). - MakpooOBeKT. - TeKCT : 3/1eKTPOHHBIN. - CBe/jeHHsI JOCTYITHBI TAK)Ke Ha
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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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