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1 OLIEHOYHBLIE MATEPHUAJIbI 110 OCBOEHUIO JAUCLUTLIMHBI
(MOJYJIST)

Tekymuii KOHTpPOJIb YCIEBAa€MOCTH OOECIEYMBAET OLEHMBAaHUE XOa
OCBOCHMUSI TUCITUILIIUHBI (MOJTYJIs).

[IpoMexyTouHass aTTecTamys TMpEeIHAa3Hau€HA I OIECHKH JTOCTHXKEHUS
3allJITAHUPOBAHHBIX ~ PE3yJIbTAaTOB  OOYYCHHSI IO  3aBEPIICHUIO  HM3yYCHUS
JTUCITUTIINHBL (MOJIY/Is1) W TIO3BOJISIET OIICHUTHh YPOBEHb W KAUeCTBO €€ OCBOCHUS
O0yJarOIIIMHUCS.

KoMIuIekT OIeHOYHBIX MaTepHaloB MPEACTaBISACT COOOW COBOKYITHOCTH
OIICHOYHBIX CPEIACTB (KOMIUIEKC 3aJaHWil Pa3IMdHOTO THMA C KIIOYaMH
MpaBUIBHBIX OTBETOB, BKIIOYAsi KPUTEPUU OLIEHKH), KCIOJIb3YEMBIX IPHU
MPOBEJICHUM OLIEHOYHBIX TpoUeAyp (TEKyIIero KOHTPOJIS, MPOMEKYTOUHON
arTecTallii) C IEJbI0 OILEHUBAHMS JIOCTHMIXKEHUS OOydYalOIIMMHKCS PEe3yJIbTaTOB
oOy4YeHHs M0 AUCIUIUIUHE (MOJYJIIO).

1.1 OneHouynble cpenctBa W OalbHBIE OLEHKU JJIsI KOHTPOJIBHBIX
MEpOIPUATHN

Tabnuma 1.1 O6beM AUCHUTUIMHBI (MOTYIIs) 171l OUHOU POPMBI 0OYUECHUS
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Tekymuii KOHTpPOJIb YCHEBAEMOCTH M NPOMEXKYTOYHAs AaTTECTalHs 10

JUCHUTUIMHE (MOJIYJIO) OCYIECTBISIETCS B COOTBETCTBUU € OAJUIbHO-PEUTUHTOBOM

cucremorr mo 100-GamnpHOM 1mKanme. baibHBIE OIEHKH ISl KOHTPOJIBHBIX

MepornpusITHii TpenactaBieHsl B Tabmuue 1.2, Ilepecuer cymmbl OamioB B

TPaIUIIMOHHYIO OLICHKY MpejcTaBiieH B Taduie 1.3.

Ta6mumna 1.2 bainbHbIe OIEHKH JJIS1 KOHTPOJbHBIX MEPOIPHUATUI

HaumenoBanue MakcumanibHbIl | MakcuManbHbIN

KOHTPOJIBHOTO 0ast Ha mepByl0 | 0all1 3a BTOPYIO Bcero 3a cemectp

MEPOTIPHUATHS ATTECTAIIHIO aTTECTAIUIO

8 cemecTp

TecTtupoBaHue 5 5 10
Oruer o 15 25 40
nabopaTopHoi paboTe
Htoro (MakcumyM 3a 20 30 50
TIEPUOJT)
3ayer 50
Hroro 100

Ta6muna 1.3 [llkana oreHKy Ha TPOMEXKYTOUHOM aTTeCTalUU

Bripaxkenue B Oannax

CrnoBecHOE BbIpa)KeHHE MPU
(hopMe TPOMEKYTOUHOM
aTTeCTAIlNH - 3a4eT

CrnoBecHoe BbIpaXX€HUE MTPU
dbopMe TpoMEKYTOUHOM
aTTeCTAIN! — YK3aMeH, 3a4eT

C OIIEHKOM
ot 86 1o 100 3auTeHo OTan4HO
ot 71 no 85 3auTeHo Xopouio
ot 51 1o 70 3auTeHo Y IOBJIETBOPUTEIBHO
10 51 He 3aureno HeynoBiersopurenbHo

CDopMa N OpraHu3anuia HpOMe)KYTOqHOﬁ arTeCcraguu 110 UToraM OCBOCHUA

AUCHUIIIIMHBI —3a4€T, MMPOBOAWUTCA JBa 3Tallda: TCCTUPOBAHUC WU YCTHBIC OTBCTHI Ha

9K3aMCHAIIMOHHLIC BOIIPOCHI.




2 O1eHOYHbIE CpeCTBA JUIsl NPOBEAEHUS TEKYLIErO KOHTPOJIS

2.1 TecTtoBBIEC BOITPOCHI

TecToBBIE

BOMIPOCHI  COJEpXKAT

cileayromue THIIBI BOITPOCOB C

COOTBCTCTBYIOIIMM KOJIMYCCTBOM 0aJjIoB 3a HpaBHHLHBIﬁ OTBCT:

Tun Bonpoca

KomnuuectBo 6ajioB 3a HpaBHJ’IBHBIfI OTBCT

3aI11pocC BBI60pa BapHUaHTOB OTBCTA

1

3aMIpoOC HECKOJIbKHUX OTBCTOB

1 -npu BrIOOpE BCEX MPaBUIIbHBIX

0,5 —3a 2 mpaBUIIBHBIX U3 3
0,25 —3a 1 nmpaBuiIbHEIHA U3 3
0,5 —3a 1 npaBWIbHBIHN U3 2

3aIIpoC BBOJAa MPOMYHNICHHOTO TCKCTA

1

Ne | Cem | Ne Bompoc BapuanTs! oTBeTa Kittou
n/m | ectp | ATTe
cTan
uu
1 8 1 | Koncrpykropckoe COBOKYIHOCTb MPOEKTHBIX | +
IIPOEKTUPOBaHUE npoucayp A IOJTyUCHHUSA
ONMCAHUN KOHCTPYKITUU OOHCKTA
HEOOXOMUMbIE  pacyeTbl  JJs | -
NOJTY4YEHHUs] KOHCTPYKIIMU 00BEKTa
pa3paboTKa COOPOUHBIX YEPTEXK -
y3JI0B, BXOJISAIINX B OOBEKT
pa3paboTka uepTexen -
2 8 1 IToctaHoBka 3aJa4M, | oTare MpPEeANPOEKTHOM | +
pemaeMon ¢ HOMOIIBLIO | TIOATOTOBKH
MPOEKTUPYEMOTO 9CKU3HOTO MPOSKTHUPOBAHUS -
M3MEPUTEIBHOTO cpesicrBa | TEXHHYECKOTO HPOCKTHPOBAHHS -
OCYILIECTBIISIETCS Ha KOHCTPYKTOPCKOI'O -
MPOEKTUPOBAHHUS
3 8 1 | Texuuueckue TpebOOBaHMS K | 3Tame MPEITPOSKTHOM | +
IIPOCKTUPYEMOMY npubopy | HOATOTOBKU
COCTABJISIIOTCS Ha JTare ACKHU3HOTO TPOSCKTUPOBAHHUS -
TEXHUYECKOTO MPOEKTUPOBAHUS -
KOHCTPYKTOPCKOTO -
MIPOCKTHPOBAHHMS
4 8 1 | CoBokymHOCTB JCKU3HBIN IPOEKT -
KOHCTPYKTOPCKHX TEXHHYECKU MTPOSKT +
JIOKYMEHTOB, coziepKamux | pabounii mpoexT -
OKOHYATENbHbIE TEXHMYECKUE | KOHCTPYKTOPCKHMHU MPOEKT -
pelieHusl, Jalole  TOJTHOe
npeacTaBiaeHne 00 ycTpoHCTBe
pa3pabaTbIBaeMOT0 U3IEIHS
5 8 1 | Ecm npudop nmeer | HHP +
OKP -




OTHOCHUTEIBHO HECJIOKHYIO
CTPYKTYPY WIH  SIBISETCS
MO/JICpHU3ALNEI CcBOEH
peaAbITyen MOJIEIIH,

AOIMYCKACTCA OIIYCTUTHL ITall

Pazpabotky
3aJaHNs

TEXHUYCCKOI'O

Bce sTansr HY>XHBI BCErjga

MIPOEKTUPOBAHHUS

COBOKYITHOCTb 3CKU3HBIN TTPOEKT
KOHCTPYKTOPCKHUX

JIOKYMEHTOB, cojiepsKamux | TEXHUYECKUHI IPOEKT
[PUHIMITHATBHEIE TEXHUYECKOE MPEJIJIOKEHUE
KOHCTPYKTUBHBIE  pelleHus, | YepTex

Jaronie oOuiue

IIpe/icTaBIeHUs] 00 yCTpOlCTBE
Y TpUHLHUIE PaOOTHI M3IENus,
a TaKkKe JaHHbIE,
OTIpECIISAIONIME €ET0 OCHOBHBIE
napamMeTpsl U rabapuTHBIE
pas3Mepsl 3TO:

VYKaKuTe MOCIe0BaTEIbHOCTh
JTAroB pa3paboTku
KOHCTPYKTOPCKOU
JTOKYMEHTAIIH:

TEXHUYECKOE IIPEUIOKEHUE,
TEXHUYECKOE 3aJaHHe, CKU3HBIHI
IIPOEKT, pa3paboTKa TEXHUUECKON

JTOKYMEHTAIH
TEXHUYECKOE 3ajaHue,
TEXHHYECKOE IpeAIoKEHHE,
ACKM3HBIM MPOEKT, pa3paboTka

TEXHUYIECKOU JAOKYMCHTAIIUH

TEXHUYECKOE 3a/IaHue,
TEXHUYECKUU MTPOCKT, pa3padoTKa
TEXHUUYECKOH TOKYMEHTallUU

TEXHUUYECKOE 3a/IaHue,
pa3paboTKa TEXHUYECKOM
JOKYMCHTAIUH, TEXHUYECKUN
MPOEKT

Vkaxure craguu pa3paboTKH,

OTHOCSIIIUECS K Haquo -
HCCIIEI0OBATEILCKOU
paspaboTke:

TCXHUYCCKOI'O 3aJaHuA

TCXHUYCCKOTO MPECAIIOKCHU

9CKHU3HOC NPOCKTHPOBAHUC

TEXHUYCCKOC ITPOCKTUPOBAHUC

paspaboTka paboueii
JOKYMEHTAIu!

VYkaxure craguu pa3paboTKH,
OTHOCSIIMECA K  OIBITHO-

TEXHHUYCCKOI'O 3aJaHuA

TCXHUYCCKOTO MPCAJIOKCHU S

9CKHU3HOC NPOCKTHUPOBAHUC




KOHCTPYKTOPCKOM pa3paboTke:

TCXHUYCCKOC ITPOCKTUPOBAHNC

pa3paboTka paboueii
JTOKYMEHTAIH

10 Ha KaKoM JTare | Ha MOATOTOBUTEIHHOM
KOHCTPYUPOBaHHS Ha 3Tamne CO3JaHusl TEXHUYECKOTO
pa3pabarsiBacTcs JI0roBop | 3adaHuA
MEXIY 3aKa34MKOM u | Ha dTame pa3paboTKu
WCTIOJTHUTENIEM: CTPYKTYPHOH CXEMBI

Ha 3Tare SKCIUTyaTaluu

11 K BxomnpiM mapamerpam OC | CTOUMOCTD

OTHOCSITCS: YPOBEHb HaNpsKEHUs TUTAHUS
TeMmIeparypa
napaMeTpbl MEXaHUIECKUX
BO3JICHCTBUI
macca

12 K BbixonnbeM nmapamerpam OC | CTOMMOCTB

OTHOCSITCS: YPOBEHb HaNpsKEHUs] TUTAHUS
TeMIeparypa
napameTpsl MEXaHHYECKUX
BO3JICHCTBUI
macca

13 K BHemHuM BO3AEWUCTBUSAM, | CTOUMOCTh
OKa3hIBa€MBIM  Ha OC | YPOBEHb HAPSKEHUS TUTAHUSA
OTHOCSITCH: TeMIcparypa

napameTpbl MEXaHHYECKUX
BO3JIEUCTBUI
Mmacca

14 [Ipu pa3zpaboTke ABMXKYIIMXCS | KOHCTPYMPOBAaHUE
O0BEKTOB ~ WJIM  HUMEIOLMX | IPOCKTUPOBAHNE
BHYTpU cebst  JaBIKyIIuecs: | TCXHOJIOTMIECKOE
y3iabl  (MexaHW4eckue  win | MPOCKTHPOBAHUC
3IIEKTPOHHBIE) cienyer | M3TOTOBJICHHE
M0JIb30BaThCsl TEPMUHOM

15 [Tpu pa3paboTKe | KOHCTPYHpPOBaHUE
HETIOJBMKHBIX 00BEKTOB | IPOCKTUPOBAHUE
cpenbl  oOWTaHUS 4ejoBeka | TEXHOJIOTUIECKOE
(moMOB, BOK3alIOB, TOPOJOB U | TPOCKTHPOBAHME
Ip.) CIEIyeT TMOJb30BaThCs | U3TOTOBJIICHHE
TEPMUHOM

16 Kakne pasnmensr o6brano HE | nens v Ha3HaueHHe pa3paboTKU
BKIIIOYAlOT B  TEXHUYECKOE | TEXHUUYECKHE TPeOOBaHMUS
3aJjaHKe Ha pa3paboTKy: (dbaMuInu U JaHHbIE

pa3paboTIUKOB
HSKOHOMHYECKHE TpeOOBaHUS

17 Pa3zpaborunku OIIPEAEIAIOT UJICOJIOTHIO
MTOCTPOCHHS CHCTEMBI, ee
CTPYKTYpY, a TaKxKe
YCTaHaBJIMBAIOT byHKIIMN




BXOISIINX YCTPOMCTB,
O00OCHOBBIBAIOT U BHIOMPAIOT
3JIEMEHTHYIO 0azy,
pa3pabaThIBalOT JIOTHYECKYI0 H
cxeMHywo  peammzauuio  OC,
MaTeMaTU4eCKoe 00eCIeueHne

OCYIIECTBISIOT KOHCTPYUPOBAHHE
CUCTEMBI B IIEJIOM M €€ COCTaBHBIX
gacTeil  (COOPOYHBIX  ©IUHHUIIL,

JieTaneil) Ha OCHOBaHUU
CXEMOTEXHUYECKHX PEHICHUH
pa3padaTbIBarOT
TEXHOJIOTHYECKUE IIPOIIECCHI
HN3TOTOBJICHUA KOMITOHCHTOB

(meraneit, y3moB) u coopku IC

pa3pabaThIBalOT HEOOXOAUMYIO
Juis ipousBojicTBa DC OCHACTKY U
CHeUATbHOE TEXHOJIOTHIECKOE
o0opyaoBaHue

18

Konctpykropa

OTIPENIETISIOT UJICOJIOTUIO
MOCTPOCHUS CHCTEMBI, ee
CTPYKTYpY, a TaKxKe
yCTaHaBIUBAIOT byHKIIIN
BXOJISIIIIAX YCTPOWMCTB,
00OCHOBBIBAIOT U BBIOMPAIOT
3JIEMEHTHYIO 0azy,
pa3pabaThIBalOT JIOTHUECKYI0 U
cxeMHyro  peamuzauuio  OC,
MaTeMaTHYeCKoe oOecreueHue

OCYHIECTBIISIOT KOHCTPYUPOBaHUE
CHUCTEMBI B LIEJIOM U €€ COCTaBHBIX
yacTeil  (COOPOYHBIX  €IUHHUIIL,
neranei) Ha OCHOBaHUU
CXEMOTEXHUUYECKHUX PEIICHUI

pa3pabaThIBatOT
TEXHOJOTHYECKHE MPOLIECCHI
U3TOTOBJICHUSI KOMIIOHEHTOB
(meraneit, y3moB) u coopku IC

M3TOTaBIMBAIOT HEOOXOIUMYIO
Jutst mpor3BocTBa DC OCHACTKY U
CIICIIUATFHOE TEXHOJIOTHIECKOE
obopynoBaHue

19

Texnomorn

ONPENETAIOT UJICOJIOTHIO
IIOCTPOEHHUS CUCTEMBI, ee
CTPYKTYpY, a TaKxe
yYCTaHaBIUBAIOT byHKIIIN
BXOJSAIINAX YCTPOWMCTB,
O00OCHOBBIBAIOT U BBIOMpAIOT
3JIEMEHTHYIO 0azy,
pa3padaTbIBalOT JIOTHYECKYIO H




cxeMHy0  peammzaumio  OC,
MaTeMaTHYECKOE 00eCIIeueHue

OCYIIECTBISIOT KOHCTPYUPOBAHHE
CUCTEMBI B IIEJIOM M €€ COCTaBHBIX
gacTeil  (COOpOYHBIX  ©IUHHUIIL,

JieTaeil) Ha OCHOBaHUU
CXEMOTEXHUYECKHX PEHICHUH
pa3padaTbIBarOT

TEXHOJIOTUYECKHUE TTPOIIECCHI
HN3TOTOBJIICHUA KOMIIOHCHTOB
(meraneit, y31oB) u coopku IC

M3TOTaBJIMBAIOT HEOOXOIMMYIO
11 ipousBoicTBa DC OCHACTKY U
CHeUaIbHOE TEXHOJIOTHIECKOEe
o0opynoBaHue

20

HGJ'IL PBIHOYHBIX HUCITBITAHUH

UCIIBITAHUE TOBapa B YCJIOBHSAX
peanbHOTO UCIIOJIb30BaHUS,
BBIIBJICHUE MHEHUW W 3aMEYaHHi
noTpedureneii 00 0COOEHHOCTSAX
€r0 MCIIOIh30BaAHUS

omnpezeeHue MaKCHUMAaJILHOU
LEHbl 10  KOTOPOM  MOXKHO
peann30BaTh MPOJYKT

OIpe/IeJICHUE CETH Mara3uHoB B
KOTOPOW OyJeT pean30BbIBATHCS

IIPOJIYKT

Y3HATh LUCHY U3CITUA

21

Hens KOHCTPYKTOPCKOU
MIOATOTOBKHU ITPOU3BO/ICTBA!

aJaNTHPOBaTh KOHCTPYKTOPCKYIO
JOKYMEHTallMI0O K  YCIOBUSIM
KOHKPETHOTO CEpUIHOTO
MIPOU3BOJICTBA peInpUsITHS-
W3TOTOBUTEIIS

MOATOTOBUTh  TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO

o0OyueHue nepcoHana u paboumnx

3aKymnKa He0OXOIUMOTO
MaTepuaa

22

CALS-texHonorusamu
Ha3BIBAIOT

KJ1ace MH(OPMaLMOHHBIX
TEXHOJIOTHI, HallpaBJIEHHBIX Ha
o0ecrieueHue 6e30ymaxHoOn
HEeNpepbIBHOW MH(POPMALIMOHHOM
MOJJIEP)KKH  JKU3HEHHOTO IIMKIIa
IPOJyKTa

MporpaMMHbIE  CpeAcTBa s
pa3paboTKU yepTexe

MIPOrpaMMHBIE CPENCTBA IS
aBTOMATHU3HPOBAHHOU pa3pabOTKu
TEXHOJIOTUYECKUX MTPOLECCOB

IpoTrpaMMHBIC cpeacTBa JJIA
pa3p360TKI/I TEXHOJIOTHYCCKHUX




MPOIIECCOB

23 I'pubkoBBIC o0Opa3oBaHUs | KOPPO3IUU
(nIeceHp) SIBIAIOTCS MPUUUHON | YXYIIICHUS TUAIEKTPUYECKUX
CBOWCTB
00pa30BaHUIO0 MUKPOTPEILUH B
KOHCTPYKIIMOHHBIX MaTepHaIOB
U3MEHEHHE 1BETa
24 HopmanbabiMu TeMIiepaTypa +25+10 °C,
KIMMaTHYECKUMH  yCIOBHAMM | OTHOCHTEIIbHAS BJIIQKHOCTh
SIBIISIFOTCS 45...80 %, aTMocdepHoe
nasienue 630...800 MM pT. CT.
TeMrepaTrypa +20%£10 °C,
OTHOCHUTEIIbHAs BJIIQKHOCTh
10...50 %, aTMocdepHoe
nasienue 630...800 MM pT. CT.
temneparypa +25+5 °C,
OTHOCHTEJIbHAS BJIAXKHOCTb
45...80 %, atmocdepHoe
nasienue 630...800 Mmm pT. cT.
temneparypa +15+5 °C,
OTHOCHTEJIbHAS BJIAYKHOCTb
45...80 %, atmocdepHoe
nasienue 630...800 Mmm pT. cT.
25 Kakoit  Tunm  ammaparypsl | TpaHCIIOpTHpYyeMas
yCTaHaBJINBACTCS U | IOpTaTUBHAs
SKCILTyaTupyemas Ha | CTallMOHapHasi
aBTOMOOWJIAX M aBTONpHUIlENax, | MOJBUKHA
KEJIE3HOJJOPOKHOM "
I'YCEHUYHOM TpaHCIOpTe, Ha
CyJax pa3JM4HbIX KJIacCOB, Ha
oopty CaMOJIETOB u
BEPTOJIETOB:
26 Kakoit  tum  anmaparypsl | TpaHCHOpPTHpYyeMasi
IKCILTyaTUpyeTcs B | IOpPTaTUBHAs
OTaIUINBAEMBIX u | CTallMOHapHas
HEOTAIUTNBAEMBIX MTOJIBMKHAS
MIOMEUICHHUSX, B
MIPOU3BO/ICTBEHHBIX I[€XaX
27 CnoxHocTh KOHCTpykiuu OC | uncia COCTaBIIAIOLIUX €ero
3aBHCHT OT: JJIEMEHTOB
qyciIa COEIUHEHNH B Hel
Macchl
rabapuToB
28 OO0BeM 3JIEKTPOHHBIX CPEACTB | 00BeMa MHTETPaJIbHBIX
COCTOMT H3: MHKPOCXEM "

QJICKTPOPAAHUOIJICMCHTOB

o0beMa, 3aHHMAeMOro BCEMH
BUJAMU COCIUHEHUI




o0beMa cToJia Ha KOTOPOM
yCTaHOBJICHA amIapaTypa

o0bema Hecyllel KOHCTPYKLIUN

29

K tpeboBanus 1o HamexHocTu
OTHOCSTCSL:

BCPOATHOCTH 0e30TKa3HOH

paboThI

Hapa60TKI/I Ha OTKa3

TEXHOJIOTHYHOCTD

JOJIrOBCYHOCTD

COXPaHsSIEMOCTh

30

K KOHCTPYKTHUBHO-
TEXHOJIOTUYECKUE TpeOOBaHMS
OTHOCSTCSL:

TEXHOJIOTHYHOCTD

+|+| +

Hapa60TKI/I Ha OTKa3

JOJITOBCYHOCTH

rabapuThl

31

Enunnunoe IIPpOU3BOJACTBO
XapaKTCPU3YCTCA:

MaJIbIM 00BEMOM BBIITYCKa
OAHMHAaKOBBIX HBﬂCHHﬁ, IIOBTOPHOC
HN3IrOTOBJICHHUEC KOTOPBIX, KakKk
IIPpaBUJIO, HE NPCAYCMATPUBAOTC

BBIITYCKOM A30CTINH,
MEPUOIUYECKH TTOBTOPSIOIIUMHUCS
napTUsIMU

00JbIIMM 00BEMOM BBIITyCKa
U3JIeJIMHI, HEIPEPBIBHO
HM3TrOTOBJIIEMBIX HJIH
PEMOHTUPYEMBIX
POJODKUTEIILHOE BPEMS, B
TEYCHHE KOTOPOTO Ha
OOJIBIIMHCTBE PAOOUUX MECT
BBITIOJIHSETCS OHA paboydas
orieparus

BBIITYCKOM TOJIBKO OJHOT'O
HU3aCIanA
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Kakoii T mpon3BoicTBa
croco0CcTBOBAI HAUOOIBIIEMY
Pa3BUTHUIO TEXHOJIOTHH
MaIlIMHOCTPOEHHUS?

CAMHUYHOC ITPONU3BOJCTBO

PEMOHTHOC ITPOU3BOACTBO

CCpHﬁHOC IIPOU3BOACTBO

MacCCOBOC IMPOMU3BOACTBO
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CepuitHoe TpOU3BOJCTBO
XapaKTepu3yeTcs:

MaJbIM 00BEMOM BBIITYCKa
OJIMHAKOBBIX M3/I€NUi, TOBTOPHOE
M3TOTOBJIEHUE KOTOPBIX, KaK
MIPaBUJIO, HE MTPEAYCMATPHUBAIOTCS

00JbIIMM 00BEMOM BBIITyCKa
W3JIeTINiA, HEMTPEPHIBHO
HM3TOTOBIISIEMBIX HIIH
PEMOHTHPYEMBIX
MIPOJIOJKUTEIILHOE BpeMs, B
TE€YEeHHE KOTOPOTO Ha
OOJBIIMHCTBE PAOOUUX MECT
BBITIOJTHSIETCS OJTHA pabouast




onepanus

BBIITYCKOM U3JEJINH,
MEPUOJUYECKHU TTOBTOPSIOIIMMUCS
napTUsIMU

BBIITYCKOM TOJIBKO OHOT'O

U3JICIHS
34 Uemy paBeH K03 GUITHEHT 10 <K30 <20
3akperuienus onepanuii (K30) [ 1 <K30<10
JUISL CPEAHECEPUMHOTO K30 =1
MPOU3BOACTBA? 20 < K30 < 40
35 Uemy paBeH K03 GUITHEHT 10 <K30 <20
3aKpEeIUICHUS onepanuii st 1 <K30<10
MAacCOBOrO IIPOM3BOCTBA? K30 =1
20 <K30 <40
36 Uemy paern kodddumuent | 10 <K30 <20
3aKpeIUICHHsT  omepanuit s | | < K30 < 10
€MHUYHOTO MTPOU3BOJICTBA? K30 =1
20 <K30 <40
He pernamentupyercs
37 Kaxkoro npousBoscTsa He MaccoBoe npou3BOCTBO
cyuiecTByer? CepuiiHO€ TPOU3BOACTBO
OauHOYHOE TPOU3BOJICTBO
KpynHocepuiinoe npon3BoacTBO
38 Tun npousBoCcTBa, MaccoBoe
o0amaronui HanooJIbIIEH KpymnHocepuitnoe
TMOKOCTBIO EuHuuHOE
I'mOKOCTh HE 3aBHCHUT OT THTIA
MIPOU3BOJICTBA
39 Jerans 370! U3/IeNIue, COCTaBHbIE YAaCTH

KOTOPOTO HOJIEKAT COSAUHEHUIO
MeX1y co00l Ha MpeaIpUITUN
M3TOTOBHTEIE C TOMOIIBIO
cOOpPOYHBIX ONepaIuii

u3Jie1e, U3rOTOBISIEMOE U3
OJIHOPOJHOTO TI0 HAUMEHOBAHUIO
U MapKu marepuaia, 6e3
MIPUMEHEHHs COOPOYHBIX

onepanun

(YHKIIMOHATIBHO 3aKOHYEHHOE
n3zemnme, BBITIOJIHSAIOLIEE
OIIPECIICHHYIO byHK1IHIO
MOJy4YEHUS, nepenavu,

npeoOpa3oBanus  UH(pOpManuH,
HE HMEIOIIEe CaMOCTOSATEILHOIO
9KCIUTYaTallMOHHOTO Ha3HAUYEHUS




(yHKIIMOHATIBHO 3aKOHUYEHHOE
uzzenme

40

COopoyuHasi equHUIIA ITO:

U3/eiIne,  COCTaBHbIE  YacCTH
KOTOPOT'O MOJJICKAT COCTMHEHHIO
MEeXay co0OW Ha NpeaupUsITUU
U3TOTOBHUTEIE  C  IOMOIIBIO
cOOpOYHBIX Onepanuit

W3/IeNIie,  W3rOTOBISIEMOE U3
OZHOPOJHOTO II0 HAUMEHOBAHHUIO
M Mapku  marepuana,  0e3

PUMEHEHHUs cOOpOUHBIX
onepanun

(yHKIIMOHATIBHO 3aKOHUYEHHOE
u3Jienue, BBINOJIHSAIOLIEE
OIIpeIeIEHHYIO GbyHKLHIO
HOJTY4EHUS, nepeaaym,

npeoOpa3oBanust  MH(MOpMAIHH,
HE HMMEIOIIee CaMOCTOSTEIBHOTO
9KCIUTYyaTallMOHHOTO Ha3HAUCHHUS

(yHKIIMOHAITEHO 3aKOHYEHHOE
u3zenue
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Y10 Takoe TEXHOJIOrHYeCcKast
onepanus?

310 4acTh npoiiecca,
BBINOJIHSIEMAsl HETMPEPBIBHO  HA
OJIHOM paboyem mecTe

210 4acTh npouecca
BBITMIOJIHSIEMasl TIPU HEU3MEHHOM
3aKperyieHu:  00pabaThiBaeMBbIX
3aroTOBOK

Jrto 4acThb mpolecca,
BBINOJIHSAEMAsl HaJ OJHOM WU
HECKOJbKHUMU IMOBEPXHOCTAMHU
3aroTOBKU

OT0 4YacTe mpoliecca, COCTosLIas
U3 OJHOKPAaTHOIO MEpEeMELICHUS
WHCTpYMEHTA OTHOCHUTEJIBHO
3aroTOBKH
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YT10 Takoe TEXHOIOTHYECKUN
npoiiecc?

DTO 4YacTb NPOU3BOACTBEHHOTO
npoiiecca, coaepkaiias AecTBus
10 U3MEHECHUIO U TTOCIIEYIONIEMY

OIIPEIETICHUIO COCTOSTHUS
peaMeTa Ipou3BOJICTBA
Orto COBOKYITHOCTb

TEXHOJIOTHYCCKHNX onepaunﬁ

Oto nporecc 06paboTKu
3aroTOBOK

D10 Tporiecc COOPKHU U3IEITHS
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Vkaxxure IeicTBUA, Hanbosee
MIOJTHO XapaKTePU3YIOIINe
TEXHOJIOTHYECKHE MPOIIECCHI
Ha TPEIPHUITHH.

PaGora Bcex cOTpyaHUKOB
MIPEANIPUATHS, CBSI3aHHAS KaKUM-
1160 00pa3oM ¢ MPOU3BOJCTBOM
KOHKPETHOTO U3JICITUs

PaGora 0o6opynoBanusi, CBI3aHHAS
C POM3BOACTBOM KaKOT0-THO0
U3J1eIHs

Pabota coTpyaHUKOB
MPEANPUATHS U 000PYAOBAHNUS,
KaKuM-JIn00 00pa3oM CBsi3aHHAs C
BBIITYCKOM KOHKPETHOTO U3/CIHs

Pabora mozeii u o60pynoBaHus,
HENOCPECTBEHHO CBSA3aHHAS C
U3MEHEHHEM (OPMBbI, pa3MEpOB
WK (U3NIECKUX CBOICTB
MaTcpHraia KOHKPETHOTO U3ACIIUSA
WJIM CO COOPKOM U UCTIBITAHUEM
KOHKPETHOTO U3JCIHUs
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ITo MeTony  pa3paboTku
TE€XHOJOTMYECKHE  IPOLECCHI
NeNIATCA Ha!

CAMHHUYHBIC

WHIAWBUAYAJIbHBIC

TpYHNIIOBBIC

THUIIOBBIC

+| +

oOmrue
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IIpon3BOACTBEHHBIN UK 3TO:

BpeMH Ha N3T0TOBJICHHUEC OJHOTI'O
n3acianAa

KaseniapHslii neproj BpeMeHH B
TE€YEHUH KOTOPOT0 MaTepHallbl,
nony¢habpuKaTsl 1
KOMIUIEKTYIOINE U3IENIUS
MIPEBPALIAIOTCS B TOTOBYIO
IPOIYKIIMIO

Bpewmst BrInosHEHUS
TEXHOJOTHYECKUX U
HETEXHOJIOTUYECKUX OIEepaluii

Bpewms BeinonHeHU
TEXHOJIOTMYECKUX Olepanui
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TexHonornueckui  mpouece,
COCTAaBJIEHHBII Ha
KOMILIEKCHYIO JI€Tajlb TPYIIIbL:

MoskeT ObITh IPUMEHUM TOJIBKO
IIPY U3TOTOBJIEHUHU CaMOM
CJIOKHOM A€Taju IPyIIb

Moser ObITh TPUMEHHUM TOJBKO
pu M3TOTOBIICHUH camoit
MIPOCTOM JI€TaJIN TPYTIIIbI

Mosxer OBITh TPUMEHUM TpU
W3TOTOBJIEHUU JIO0OM  JeTaiu
TPYIIIIBI

Moxer ObITh NPUMEHUM MpH




U3rOTOBJIEHNH TOJILKO THIOBBIX
neTraneu
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YkaxuTe  caMmble  BaxKHbIC
XapaKTepUCTUKU  TPYHIOBOH
TEXHOJIOTHUH.

Omna no3BossieT npuOIU3UTh
YCIJIOBUS MHAUBUIYAJILHOTO U
MEJIKOCEPUIHOTO IIPOU3BOJICTBA K
YCJIOBHSIM KPYITHOCEPUHHOIO U
Jla’ke MacCOBOI'0 IIPOU3BOJCTBA

[To3BoJsieT N3rOTaBIMBATH
MMOXOXKHEC U3ACIIUA 10 OAHOMY
TEXIpOLECcCy

[To3BonsieT OOBEOUHSITE B OIHY
TPYNIy  COBEPIICHHO  pa3HbIC
un3aciaus, UMCoImue JIMIib OJUH
OOImIMK TPHU3HAK - BO3MOXKHOCTB
U3rOTOBJICHHST Ha OJMHAKOBOM
00opyI0BaHuUs

TTo3Bosser co3maBarhk ruOKUE
IIPOU3BOJICTBEHHBIC CHCTEMBI
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Vkaxure caMmbple  BaKHbIE
OCOOCHHOCTH IEPCIEKTUBHBIX
TEXIPOLIECCOB.

Onu pa3pabaTbIBAIOTCS C YYETOM
UCIIOJIb30BaHUSI COBPEMEHHOTO
00opyIoBaHuUsA

OHu 35KOHOMHUYECKH OIIPABJIAHbI
JUIsL BHOBB CTPOSILINXCS WIH
MOJIEPHU3UPOBAHHBIX
IPEANPUITHI

OHH MO3BOJISIOT COKPATUTH BPEM:
TEXHOJIOTHYCCKON MOATOTOBKH
IIPOM3BOJCTBA 3a CUCT
COBMCUICHUA €T'0 CO BpEMCHEM
CTPOUTCIILCTBA UJIN
MOJACPpHU3AU MTPCATIPUATUA

Onn UHAeQEepEeHTHBI K
pa3IMYHBIM TUIIAM IIPOU3BOICTBA
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Vkaxure HauOonee TOYHOE
OTpesieNiecHue  MapuIpyTHOTO
TeXTmporiecca.

JTO0 nepeveHb BCexX Olepanui
TEXHOJIOTUYECKOT0 Ipolecca

JTO0 nepeveHb BCexX olepanuii
TeXIpolecca B MIMEHUTETbHOM
Najiexe B MOPSAKE UX
BBITTOJIHEHU L

DTO0 mepeveHb BeeX Oleparuii
TEXTMpoIiecca B MOPSIKE UX
BBITIOJTHEHUS ¢ YKa3aHUEM
000opyIOBaHUS TS KX
BBITIOTTHEHUS

3TO nepeveHb Bcex onepanuit
Texmpoliecca
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VKaxuTe THII IMPONU3BOACTBA,

Tonpko MaccoBoe IIPOU3BOJACTBO




Ui KOTOpOro  paspaboTka
MapLIpyTHOITO  TeXIpolecca
ABJIsIETCS 0053aTENbHOI.

TonbKkO MeJIKOCEPUIHOE
MIPOU3BOJICTBO

Tonpko CANHNUYHOC U
MCHKocepHﬁHOG IMPpOU3BOJACTBO

JIro60ii T TPOM3BOACTBA

o1

VYKa)kuTe TUI MPOU3BOJCTBA, B
KOTOpOM pa3paboTKoii
MapLIpyTHOIrO  TeXIpolecca
MO>KHO OIPaHUYHUTHCSL.

MaccoBoe IIpOU3BOACTBO

KpynunocepuitHoe IpOU3BOACTBO

EnvHn4HOE M MENKOCEPUHOE
MIPOU3BOCTBO

CepuiiHoe IpOU3BOJCTBO
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Vkaxure HauOonee BaXXHbIC
XapaKTEePUCTHKH
OIEPaLMOHHOTO TEXIPOIIECCa.

Kaxnas onepauus
pacnucbIBaeTcs Mo Mepexoaam

[Tepexonpl 3anMCHIBAtOTCS B
MOPSIJIKE X BBITTOJTHEHUS B
MOBEJIUTEILHOM HAaKJIOHEHUU

Jl1st KaKI0To Tiepexoa
YKa3bIBAIOTCS TTAPAMETPBI PEKUMA
00paboTku

Jlns kaxaon onepaumn
BBIIIOJIHSIETCSI MUHUMYM OJIMH
ONEpPalMOHHBINA 3CKU3
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[Tepeunciure OCHOBHBIE
OTIIUYUS OTIePAIIIOHHOTO
3CKH3a OT OOBIKHOBEHHOTO.

OH MOJKET BBIIIOJHATLECS C
NPUMEHEHHUEM YEPTEKHBIX
UHCTPYMEHTOB H JIAKE
KOMIIbIOTEpa

Ha HeM yka3bIBalOTCs TOJIBKO T
pa3Mepsl, KOTOPbIC TIOTYYAr0TCS
IIPpH BBIITOJIHCHUN Z[aHHOI\/'I
oreparuu

Ha Hem MOTYT IIPOCTABJIATHLCS HC
BCC pasMEpPbI U YKa3bIBATHCA HE
BCC MOBEPXHOCTU ACTAIN

Ha uem o0s3aTesHO 0000
BBIJICTISIOT 00pabaThiBaeMble
MOBEPXHOCTHU U 0a3bl
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Vxkaxunte, uro Bl moHmMaeTe
O] HEMIPEPBIBHOCTHIO, KaK
XapaKTEPUCTUKOU
TEXHOJIOTUYECKOMN Onepauuu

OTCYTCTBHEC BPCMCHHLIX I1ay3 B €€
peanu3aiuu

OTCYTCTBHE BPEMEHHBIX Tay3,
MIPEBBIIAIOIINX BPEMS
00€ICHHBIX NEPEPHIBOB WU
NepepHIBOB MEX 1y pabounMu
THSIMHA

OTCYTCTBHUE May3 JJIst
BBITIOJTHEHUS JPYTUX ONeparui
HaJ JaHHOH 3arOTOBKOM

HeNpepbIBHOCTH (0e3
BBIKJTIOUEHHST) paOOThI CTaHKa
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COBOKYITHOCTh BCEX JACHCTBUM
JOJIEN U OpyAui
pUOOPOCTPOUTENLHOTO
MIPOU3BOJICTBA, HEOOXOAUMBIX
Ha JIJAHHOM TIPEINPUATHHN JIIIS
W3TOTOBJICHUS BBITYCKAEMBIX
pruOOPOB U YCTPOMICTB 3TO

IIPOU3BOJCTBEHHBIN IIPOLIECC

TEXHOJOTHYECKUN MPOLIECC

TEXHOJIOTHYECKas oIcpanus

TCXHOJIOTHYCCKAad orcpanu-d
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Hazosute OIPEIEIISIONIYIO
XapaKTePUCTHKY npu
CpaBHEHUU TEXIIPOIIECCOB,
CYIIECTBEHHO OTJIMYAIOIINXCS
[0  HECKOJbKUM  Ba)KHBIM
XapaKTePUCTHKAM, HO
obecrieunBarOIIMX TpeOOBaHUE
YepTexKeH.

[Ipon3BoauTenbHOCTH MpoLECCa

CebecToMMOCTh TEXIIpoLEcca

MakcumainbHas TOYHOCTb
o0paboTku

Pacxon Marcpuraia
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IIpousBoacTBo, KOTOPOE
XapaKTEepPU3yeTCsl MaJIbIM
00BEMOM BBIMTyCKa
OJIMHAKOBBIX HU3JCIIHIA,
IMOBTOPHOE M3TOTOBJICHUE
KOTOPBIX, KaK IIPaBUJIO, HE
MpEeAyCMaTPUBALOTCS
Ha3bIBaETCH. ...

(BBEIUTE OJTHO CIIOBO)

Emnnugnoe
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IIpounsBoacTBO, KOTOPOE
XapaKTepU3yeTCs BBITYCKOM
W3JEIUH, TEPUOJUYECKHU
MTOBTOPSOLIUMUCS MAPTUIMHU
Ha3bIBAETCH. ...

(BBEAMTE OHO CIIOBO)

CepuiiHoe
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[IpousBoacTBo, KOTOpPOE
XapaKTepU3yeTcs: OOTBITUM
00BEMOM BBITTyCKA U3/IETHH,
HEMPEePHIBHO U3TOTOBIISEMBIX
YT PEMOHTHPYEMBIX
MIPOJIOJKUTEIILHOE BpeMs, B
TEYEHHE KOTOPOTO Ha
OOJIBIIMHCTBE PA0OUUX MECT
BBITIOJTHSETCS OJTHA paboyast
orieparis Ha3bIBaeTCA. . ..
(BBEAMTE OHO CIIOBO)

MaccoBoe




60

YacTs IpOU3BOACTBEHHOT'O
mporecca, coaepkanas
JIEMCTBUSA N0 U3MEHEHUIO U
MOCJIEIYIOMIEMY OTPECTICHUIO
COCTOSIHUS TIpEIIMETa
MIPOU3BOJICTBA HA3BIBACTCA. . ..
(BBeIUTE JBA CIIOBA)

TexHonornueckui npouece
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Ileuarnas miara 310:

W3nenue, cocrosiee U3 MIOCKOro
W30JIALMOHHOTO  OCHOBAaHHSA, C
OTBEPCTHUSIMH, MTa3aMH, BBIPE3aMH
U CHCTEeMOH TOKOIPOBOISIINX
MOJIOCOK MeTajuia (MMPOBOAHUKOB),
KOTOpBIE UCTIONB3YIOT ISt
YCTaHOBKH " KOMMYTaIlAN
U3JIENUIA  DIIEKTPOHHON TEXHHUKHU
(U9T) u pyHKIMOHANBHBIX y3]I0B
B COOTBETCTBHUH C DIICKTPHUYECKOU
IPUHIUIINAIBHON CXEMOM.

[levarnas mara ¢
HOZICOCTMHEHHBIMH K HEH
ANIEKTPHUYECKUMH U
MEXaHUYECKUMH JI€MEHTaMU U
(unn) IpyrumMu nevyaTHbIMU
IUIATaMU U C BBITOJTHEHHBIMH
BCEMH IpoIieccaMu 00paboTKH
(maiika, MOKpBITUE U T.1.)

JlnsnekTpuieckoe OCHOBAHHE C
HEOOXOUMBIMU OTBEPCTHUSIMH,
Ma3aMu BBIPE3aMH He
coJieprKariasi TOKOIPOBOISIIIAX
MOJIOCOK MeTaia (MPOBOTHUKOB).

I[I/IBJ'ICKTPI/I‘ICCKOC OCHOBAHUC
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[Teuarnas y3ein 3to:

W3nenue, cocrosiiee U3 MiocKoro
M30JISIIMOHHOTO OCHOBAHMS, C
OTBEPCTHUSMHU, [1a3aMH, BbIPE3aMH
U CUCTEMOM TOKOMPOBOISAIINX
MI0JIOCOK MeTasuia (IPOBOIHUKOB),
KOTOPBIE UCIIOJIB3YIOT JJIs
YCTaHOBKH U KOMMYTallluu
W3JEIUIN AIEKTPOHHON TEXHUKHU
(U3T) n pyHKIMOHATIBHBIX Y3JI0B
B COOTBETCTBUU C JIEKTPUUECKON
MPUHLIMIIHAIBHONW CXEMOH.

Ileuarnas mara ¢
MOJICOEINHEHHEIMHU K HENU
3JIEKTPUYECKUMU U
MEXaHHUYECKUMH dJIEMEHTaMU U




(unn) IpYruMu NnevyaTHbIMU
IJIATaMU U C BBITTOJIHEHHBIMH
BCEMH IpoIieccaMu 00pabOTKH
(maiika, MOKPBITHE | T.1I.)

JIMDIIeKTpUYEeCKOe OCHOBAHUE C
HGO6XOI[I/IMBIMI/I OTBCPCTUAMU,
ra3aMu BbIpE€3aMU HE
cojeprkaiiasi TOKOMPOBOIAIINX
MOJIOCOK MeTajuia (MPOBOJHUKOB).

JdrexTpudeckoe OCHOBaHUE
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Y ABYXCTOpOHHEW MedaTHOU
TIJIAThI:

Pucynox (mpoBOTHUKH)
PACIIOJIOKEHBI C OAHOU CTOPOHBI
IEYaTHOM IIaThI

Pucynok (mpoBOAHUKN)
PAacIONIOKEHBI C IBYX CTOPOH
ME€YaTHOM IIAThI

Her npoBOAAIICTO PHCYHKaA Ha
IIOBCPXHOCTH

[IpoBonsmmii PUCYHOK
PacCIIOJIOKEH BHYTPH
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Y 0aHOCTOpPOHHEH TIeYaTHOU
IIATHI:

Pucynok (mpoBOAHHKN)
PAacIONI0XKEHBI C OJHONU CTOPOHBI
MEYaTHOM IIAThI

PucyHok (ImpoBOAHUKN)
pacIoNOokKEHBI C IBYX CTOPOH
NI€YaTHOM IJIaThI

Her npoBoasiiero pucynka Ha
IIOBEPXHOCTHU

[IpoBoasmKii puCyHOK
PacCIIOJIOKEH BHYTPH
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[To mioTHOCTH TPOBOASIIETO
pUCYHKAa  MEYaTHbIX  IJaT
('OCT 32751-86) mnepBbIit
KJIACC XapaKTEePU3yeTCs:

Haubopimei mioTHOCTRIO
MOBOISIIETO PUCYHKA

Hanmensniel miIoTHOCTERIO
MOBOJISIIETO PUCYHKA

Takoro kiacca TOYHOCTH HET

Het takoro I'OCTa
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Onumure 3Tanbl MOTYyYEHUS
MIOJIYTIPOBOITHUKOB npu
aJTUTUBHOM TEXHOJIOTUU:

Merau3zanus Bee
MOBEPXHOCTH, HAHECCHHE
(doTope3ucTa, MoIydeHue B HEM
3al[UTHOTO PHCYHKA, TPABJICHHE
MeIr B OKHax (hoTopes3ucTa,
yJQJICHUE 3alIUTHOTO PUCYHKA
¢doTopesucra.

Hanecenne goropesucra,
IIOJIy4€HUE B HEM PHUCYHKA,
OCaXICHHE MEIN B OKHAX
(doTope3ucta, cCHATHE




¢doTopesucra

®pe3epoBaHuE KaHABOK,
OCaXICHHE MEIH Ha BCIO
MOBEPXHOCTh NI€YATHOM IJIaThl,
MOJTyYEHUE 3alUTHOTO PUCYHKA B
KaHaBKaXx, TPaBJICHUE MEIH C
HE3alUIIEHHBIX MECT

Hanecenne dortopesucra,
[I0JIy4€HUE B HEM PUCYHKA,
casarue horopesucra
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Hcnonb3oBanue (UIFOCOB MpHU
Haky HeOOXOAUMO IS

OTMBIBKH (OYUCTKH) U3ICTUIH
1IOCJIE ITAUKHU

[IpenoxpaneHust HOBEPXHOCTH
MeTajla U pacIuIaBIEHHOTO
HPUIOS OT OKUCIIEHUS,
pacTBOPEHUS U yAAICHUS IUIEHKU
OKCH/JIOB.

I[J'Iﬂ COCAUHCHUS NBYX METAJIJIOB

He o6Gsa3arensHO
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Haznauenue oropesucra 310:

3ammura Meap o4 HUM OT
BO3JICHCTBHS TPABUTEISI HA
CJIEIYIOILEM dTare

3amura MoBepXHOCTh IJIATHI OT
3arpsi3HEHUS

JI7 OUnCTKY U3AEInid mocie
MmanKu.

IIpenoxpanenue
MeTa/ula U pacIUIaBICHHOIO
MIPUIIOs oT OKHUCJICHUS,
pacTBOPEHUS U YAAICHHS IUIEHKU
OKCUJI0B

IMMOBCPXHOCTHU

69

Paccrosinue MEXKY
3J€MEHTaMU MPOBOJAIIETO
PUCYHKA 3aBUCHT OT:

JlomycTumoro pabodero
HaNpsHKEHUs U CBOMCTB
JUDJIEKTPUKA

Hannuusa cBoOomHOro Mecra Ha
NeYaTHOM miuaTe u rabapuToB
neYyaTHOM IUIaThl

TomuHel IeYaTHOU IIaTEI

Hu ot 4ero He 3aBHUCAT
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OTBepCTI/IH B IICYATHBIX IlJIaTax
MOJIY4YaroT:

Touernem

[HItamMmnoBkon

Caeprnenuem

+| +

BrimniuBanuem
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KOHTpOHLHLIC TCCTHI npu
TECTOBOM KOHTPOJIE
OJICKTPOHHBIX CPEACTB:

Crmy>kaT 175 BBISIBICHUS TPYObIX
omuOO0K (B MOHTaXeE, IOTUKE
paboTHI OTIETHHBIX OJIOKOB | JIp.)




ObecneunBalOT YCKOpEHHE
IIOMCKA HEUCIIPABHOCTEH ¢
yKa3aHUEeM ee MecTa

Brmmonsstores yepes
OTIpeJieIeHHbIE HHTEPBAJIbI
BpPEMEHU: OHU TPOBEPSIOT
paborocnocobHocTs IC,
paboTarolye B OCTaIbHOE BpEMs
B OOBIYHOM pEKHME

Hert Takoro xiacca TecToB
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Z[I/IaFHOCTI/I‘IGCKI/IC TECTHI IIPpU
TCCTOBOM KOHTPOJIC
OJICKTPOHHBIX CPCIACTB:

Cotyxat 17151 BBISIBIICHHS TPYOBIX
oImHOO0K (B MOHTaXE, JIOTHKE
paboThI OT/AETBHBIX OJIOKOB U JIp.)

O0ecreunBaroT YCKOPECHUC
ITIOHUCKa HeHCHpaBHOCTeﬁ C
YKa3aHHueM €€ MeCTa

Beimonsstores yepes
OIIpeIeIICHHbIC HHTEPBAJIBI
BPEMEHU: OHU MPOBEPSIOT
paborocnocodHocTs IC,
paboTarole B OCTaIbHOE BpeMs
B OOBIYHOM PEXKUME

Hert Takoro xiacca TecToB
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Hanagounsie Tectsl npu
TECTOBOM KOHTPOJIE
IJIEKTPOHHBIX CPECTB:

Cry»kaT 1Sl BBISIBIICHUS TPYOBIX
O1IMOOK (B MOHTaXE, JIOTUKE
paboThI OT/IETBHBIX OJIOKOB U Jp.)

ObecneunBaroT yCKOpeHUE
MIOMCKa HEUCIIPABHOCTEH C
yKa3aHHEM ee MecTa

BrinonHstorcs yepes
OTIpeieIeHHbIE MHTEPBAJIBI
BPEMEHU: OHU MPOBEPSIOT
paborocnocobHocTs IC,
paboTaroiye B OCTaIbHOE BpeMs
B OOBIYHOM pEXUME

Hert takoro kmnacca TeCTOB
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IleyarHass mmara, y KOTOpOM
PHCYHOK pacIojaraercsi ¢ JIByX
CTOPOH, DJIEMEHTBI C OJHOU
CTOpPOHBI ITO:

OnHOCTOPOHHSISA MeYaTHas 1iaTa

JIByXCTOpOHHSISI IeyaTHas Iiara

MpHorocioiinas neyarHas riata

'ubkas rieyaTHas roiara
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[Io moTHOCTM TPOBOAAILETO
pucynka (IOCT  32751-86)
reyaTtHble IUIaThl M THOKHeE
MI€YaTHBIE TUIATHI JEIATCS Ha:

I1aTh KITaccoB

JecsTh KmaccoB

JIBa kmacca

JleBsITh K1aCCOB
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Kakoli TexHOo0THH, NPUCYIIE
JTAaHHBIE JTallbl: HAHECCHHUE

ArTBHAS

CyOTpakTuBHas




(oTopesucra, Moy4eHHEe B HEM
PHCYHKA, OCAXKICHUE ME/TU B
OKHax ()OTOpPE3UCTA, CHSITHE
(doropesucra:

[HonyanmurrBHas

Meron OKOHTypUBaHUS
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ITaiika 5t0:

[Ipouecc coenmHeHNs METAJUIOB B
TBEPIOM COCTOSIHUM ITyTEM
BBEJICHUS B 3230p PaCIUIABICHHOIO
HPUIIOS.

[Ipouecc nosrydeHus: Hepa3bEMHOTO
COCTMHEHHSI MaTEPHUAIIOB TIO]T
JICMCTBUEM aKTUBUPYIOIIIECH
SHEPruM TEIIOBOTO TOJIA,
nehopMalii, yiIbTpa3ByKOBBIX
KOJIeOaHUI WM UX COYCTAHHI

COGI[I/IHGHI/IG MCTaJJIOB C IIOMOIIBIO
TOKOITPOBOIALICTO KJICA

[Ipouecc coemmHeHnst METAJUIOB B
TBEPJIOM COCTOSIHUM ITyTEM CBAPKU
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dororeyars 3T0:

[potiecc HaHeceHUs1 N300pasKeHUS
PHUCYHKA NIEYaTHBIX ITPOBOTHUKOB
Ha Marepual OCHOBaHMS,
MOKPBITBIA CBETOUYBCTBUTEIbHBIM
CcloemM

[Iponecc ynaneHus HEHyKHOTO
CII0S1 MEI

Iporecc nonmydenus potorpaduit
TE€YaTHOM TUIATHI

[Iponecc nomy4yeHus: pucyHka
NIEYaTHOM TUIaThI
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Ilo MeETony IIPOBEICHUS
UCIIbITaHUA OJICKTPOHHBIX
CPEJCTB JICJIAT Ha:

Pazpymiaronpie 1 Hepazpyiaromnye
WCTIBITAHUS

Y CKOpEHHBIE U HOPMAJIBHBIE
UCIIBITAHUS

OOBIYHEBIE U CIIELUAIBHBIE

BeICTpBIE M MEUICHHBIE
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[Hupuny [IPOBOJIHUKA
PacCUMTHIBAIOT W BBHIOMPAIOT B
3aBUCTH OT:

Hamuusa cBoOo1HOr0 Mecra Ha
[eYyaTHOU IU1aTe

["aGapuToB MevaTHO TUIaTHI

JlonycTrMOi TOKOBOM Harpy3Ku

CBOMCTB TOKOITPOBOJIAILETO
Marepuana.
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IIpemper st10:

Marepuan, ciryKammi J1J1s 3alyThl
MPOBO/IHMKOB HAa TOBEPXHOCTH
TUIaThI OT XUMHYECKOT'O
BO3ACUCTBUS

Marepuain, ciyKaluii B KauecTse
KJIes IPY U3TOTOBJIEHUU




MHOT'OCJIOMHBIX TIEUYATHRIX IIJIAT.

Marepuan uCroyIb3yeMblii IIpU
nanke

PazHoBrHOCTE IpUIIOS
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PaccrostHue mexny aneMeHTaMu
MPOBOJAIIETO0 PUCYHKAa 3aBUCHUT
OT:

Jomyctumoro pabouero
HaIPSHKESHUSI ¥ CBOMCTB
JINAIIEKTPUKA

Haymuus cBoOoqHOro Mecra Ha
TICYATHOM TIUIaTe ¥ Ta0apUTOB
I€YaTHON II1aThI

TommuHbl DeYaTHOM IUIATHI

He ot gero He 3aBUCHT
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[leuaTHble MIaThl BBINOIHSIOT
byHKIMH:

Hecyieit koHCTpyKLIHH.

KomMyTanimoHHOro ycTpoiicTBa

Hecymeit koHCTpYyKIIUH U
KOMMYTAallMOHHOI'O YCTPOMCTBA

JwnanekTpuka

84

HaunmeHnbine  HOMHHAJIbHBIE
3HAYEHMs INUPUHBI IME€YATHBIX
MIPOBOJHUKOB M IPEIETbHBIX
Yy4acTKOB Ui IIJIaT IEPBOTO
kiaacca (mo I'OCT 32751-86)
COCTaBJISIOT:

0,75 Mm

0,1 Mmm

IMM

1,5 Mmm
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Caapka 310:

[Ipouecc coennHeHns METAIIOB B
TBEPJIOM COCTOSTHUU MYTEM
BBEJICHUS B 330D
PacIuIaBIE€HHOTO MPUIIOS

[Ipouecc nonyuyenust
HEPa3bEMHOIO COCITMHEHUS
MaTepHaJIoB MO AEHCTBUEM
AKTUBHPYIOIIECH SHEPTUHU
TEIIJIOBOTO T0JIA, AehopMaIiui,
yIbTPa3BYKOBBIX KOJI€OaHUN HITN
UX COYETaHUM

CoeHeHne METAIUIOB € TIOMOIIBIO
TOKOITPOBOJISATIIIETO KJIest

[potiece coequHeHNs TUIAT MEXKITY
co0o0ii
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1o cpokam npoBeneHus
HCIIBITaHUS IEKTPOHHBIX
CPEICTB JIETAT Ha:

Pazpymaromue u
Hepa3pyIlIAIINe UCTBITAHUS

yCKOpCHHLIC 1 HOpMAJIbHBIC
UCIIBITAaHUS

OOBIMHEBIE U CIIELUAIBHBIE

BBICTpBIC 1 MCIJICHHBIC

87

Kaxkue 6p1BatoT (hOTOPE3UCTHI:

Cyxue

Kunkume




TBepapie

I"azo006pasnbie
88 [lar koopauHaTHOW  ceTku | YToOBI ObLIO yAOOHEE BBHIIOIHATH
HE00X0IUM: TPaCCUPOBKY ILJIATHI
UrtoObl ObLIO YOOHEE YEPTHUTH
TPACCUPOBKY ILJIaThl Ha
KOMIIBIOTEpE
UYrtoObl rapaHTHPOBATH
copmectuMocTs I1I1, UOT,
ANEKTPOTEXHUYECKUX U3JICTHIA
Hwu niig gyero He HyxeH
89 I'ubkne  nmedarHele  1wiaThl | [lommamMuUaHOM U JJaBCAHOBOM
W3rOTaBIIMBAIOTCA Ha! OCHOBE
OcHOBE CTEKIIOTEKCTOJIUTA
OcHoBe reTHaKca
Ha ocHoBe kepamuku
90 [lewatnas mnnata, coctosimas | OQHOCTOPOHHSS MeyaTHas 1iaTa
us3 YCPCAYIOIUXCA | JIByXCTOPOHHSIA ITIeYaTHas IuiaTa
M30JAITHOHHBIX CII0CB € | MuorocioliHast eyaTHas rara
TIPOBOMIALIAM PHCYHKOM 5TO- I'uOkas meuaTHas maaTta
91 [lo muotHOCcTHM mnpoBoadmero | Haubonbieit IJIOTHOCTBIO
pUCYHKAa  MEYaTHBIX  IUIAaT | MOBOJSILIEIO PUCYHKA
('OCT  32751-86)  msThIi
KJIACC XAPAKTEPU3ZYETCH: HaumeHnbiiei mioTHOCTBIO
TOBOJISIIIIETO PUCYHKA
Takoro kj1acca TOYHOCTH HET
Her takoro 'OCTa
92 Onummre sTanel Hody4deHHs | Metammu3zamnus BCei
MOJIYITPOBOIHUKOB IpHU | TOBEPXHOCTH, HaHECEHUe

CyOTpaKTUBHOM TEXHOJIOTHU:

(dboTope3ucTa, MOITydYeHUE B HEM
3alIUTHOTO PUCYHKA, TpPaBIICHHE
Mean B OKHax (oTopesucra,
ylajeHue 3alluTHOTO pPHCYHKa
(dhoTopesucra.

Hanecenne doropesucra,
MOJIy4eHHE B HEM PHUCYHKA,
OCaXKICHHE MEIN B OKHAX
(dboTopesucra, CHITHE
(dboTopesucra.

®pe3epoBaHNe KaHABOK,
OCaXJCHHE MEIU HA BCIO
MTOBEPXHOCTb M€YaTHOM MJIATHI,
MOJIy4€HHUE 3alIUTHOTO PUCYHKA B
KaHaBKax, TPABJICHUE ME C




HE3aUNICHHBIX MCCT.

Hanecenue ¢otopesucra,
HOJIy4YEeHHE B HEM 3l THOTO
PHCYHKa, yAaJICHHE 3alUTHOTO
pucyHka (oTtopesucra

93 Kak  HaseiBaetcs  mpouecc | [Taiika
MOJTy4YECHUS Hepa3hEMHOTO | Cpapka
COCIMHCHUA MATCPUAIOB IIOX | Metom XOMOHON ILUIACTUYECKOM
JeUCTBUEM AKTHBHPYIOIICH | nedopmawmn
SHEPTUM  TEIUIOBOTO  MOJS, | CkpenBanme
nedopmaluu, yibTpa3BYKOBBIX
KoJICOaHUH WJIU UX COUYCTAHUM:
94 OCHOBHBIMHU BUIaMU [IpoBepka Ha XJ1aJOyCTONYMBOCTh
KJIMMaTUYECKUX UCIIbITAHUI U TEIJIOYCTOUUYMBOCTh
SIBJISTFOTCSI: Bubpanuonnbie HCIBITAHUS
[IpoBepka Ha nelicTBue
COJIHEYHOM paauaiuu
[IpoBepka Ha HaNM4KE IIIECEHU
95 IToaroToBka MOBEPXHOCTH Y nanenue mi€HoOK,
MEYaTHOM TUIAaThI MPHU Maike NPENSATCTBYIOLUIUX CMAaYUBaHUIO
BKJIFOYAET B CEOsI: pacruiaBJICHHBIM PUTIOEM
CaepieHue oTBepCTUit
VY naneHue BepXHeEro cios
Marepuaia
[ITabpenue
96 Kaxoii Bus1 KOHTpOJIA «JIoxe reozueiin.
MEeYaTHBIX IIaT Ooyee [ToBUKHBIE 30HIbI
MIPOU3BOUTEIBHBIN: «JT0%Ke 30HI0BY»
TloaBm>xkHEIE TBO3 U
97 ['uOkwmit meyaTHBIN KabeIb: CoCTOHT U3 TOHKHUX TTOJIOCOK
MPOBOJIAILETO MaTepuaa,
PacnoIOKEHHBIX apaJlJIENbHO U
3aKJICEHHBIX MEXKY TBYMS
TJICHKaMH H30JISIIHOHHOTO
Marepuania
HNwmeet rubkoe ocCHOBaHME
CocCTOUT U3 METHBIX MTPOBOJOB
CocTOUT U3 THYILIUXCS TPOBOJIOB
98 Texnonoruu, wucnonb3dyeMble | TeXHOIOrHH HA OCHOBE

IJId TMOJIYYCHHUS TPOBOAAIICTO
PUCYHKaA CJIOCB NICYaTHBIX
I1atT:

CCIICKTUBHBIX MCTOJ0B

TexHonoruu Ha OCHOBE
CyOTpaKTUBHBIX METO/IOB

RP-texnomornm

TexHomornu Ha OCHOBE
MHTErpaibHOro (P OPMHUPOBAHUS
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Kak  na3biBaercs  mpoiiecc

COCOIMHCHUA

MCTAJI1JIOB B

TBEPJOM COCTOSIHUM MYTEM

BBEICHUS

B 3a30p

PacCIlIaBJICHHOT'O IIPHUIIOA:

[Tatika

Caapka

Metoa Xx010IHOM IIaCTHYECKON
nedopMauu

CkJieuBHaue
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MoHTaXKHBIE OTBEPCTHA 3TO:

OTBepcTHs Uil yCTAaHOBKH
AIIEKTPOPATUOIIEMEHTOB

OTtBepcrus Ui ANEKTPUYECKON
CBSI3U MEXKIY CIIOSIMU WU
CTOpPOHAMM IEYaTHBIX ILIaT

OTtBepcrus i KperieHus
II€YaTHOM IJIaThI

OTBepCTI/IH JJIAA MOHTaXXa KHOIIOK
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MoHTaXHBIE OTBEPCTUS ITO:

OtB CpCTud 111 YCTAaHOBKHU
QJICKTPOPAIUOIJICMCHTOB

OTBepcTus Ui INEKTPUIECKOM
CBSI3U MEXIY CIIOSIMU WIIH
CTOPOHAMHU T€YaTHBIX TIJIaT

OTBepCTI/IH JJIA KPCIUICHU A
Ie€YaTHOM IJIaTHI

OTBCpCTI/Iﬂ JJIA MOHTaXXa KHOIIOK

102

Ykaxure

BUAbI 3JICMCHTOB

MPOBOJSAIIET0  PHUCYHKa B
penbedHON eyaTHOM IJIaTe.

HenpsimonuHeitHbie TPOBOIHUKH
Ha IIEPBOM M BTOPOM CIIOSIX

[Iepexonubie
METaJJIN3UPOBAHHbBIE OTBEPCTHUS

MeTaJIJII/I3I/Ip0BaHHBIe JaMCIIn

CKBO3HBIE MOHTAXKHBIE
METaJUTU3UPOBAHHBIE OTBEPCTHUS

IIepexonHbie HE
METAJUIM3UPOBAHHBIE OTBEPCTUS

I'myxue MoHTaKHBIE
METaJUIM3UPOBAHHBIE OTBEPCTUSA




2.2 BemosnHeHue 1abopaTopHbIX paboT

[Tepedenn 1a00paTOPHBIX padOT U CUCTEMA OICHUBAHMUS:

CeMm
ecTp

Haumenosanue
1abopaTopHOi
paboThI

Koi-Bo 0auioB

Kputepuu onieHuBanus

Pa3pabotka
YIPaBIISIOLIEH
pOrpaMMBbl ISt
W3TOTOBIICHHS JIETAIH
Ha (pe3epHOM CTaHKe
c uIry

PaboTa BBINOJIHEHA B ITIOJIHOM O00BEME C
co0JIroIcHHEM HEOOXOIUMOM
MOCIIE0BATEIILHOCTH, C ONICPEKCHUEM
BPEMECHH, BBIJICJICHHOM Ha BBIIOJIHEHUE.

Pabora BrImoTHEHA TIOJIHOCTBIO, BOSHUKIIN
3aTpyAHCHUA ITPU BBIIIOJIHCHUH 3aJIaHUI.
HCKOTOpLIe 3aJaHHs BBIIIOJTHCHEI C
HE3HAYNUTEILHBIMH OITHOKAMH.

PaboTb! BBIIIOIHEHA MTOJTHOCTHIO, C
OTCTaBaHUEM OT TpadyiKa BHITOTHEHHUSI.
[ToTpeboBanoch MHOTOKPATHOE TIOSICHEHHUE
IIPY BBINOJTHEHHH 33 JaHHH.

Pabora BhINOIHEHA HE MMOJHOCTHIO.
HeKOTOprG 3aJaHHus HC BBIIIOJIHCHBI 1O KOHIIA
BBUAY HEXBATKHU BPEMCHHU.

Pa3paborka
YIPaBISIOLIEN
MPOTrpaMMBbI JUIS
HW3TOTOBJICHUS JIETaJIN
Ha TOKapHOM CTaHKE C
qIry

Pa6oTa BbIIOJIHEHA B IIOJIHOM O0BEME C
coOJIroAeHHEM HEOOXOIUMOM
MOCJIEA0BATEIILHOCTH, C ONICPEKCHUEM
BpeMeHI/I, BBIZICJICHHOM Ha BBIIIOJIHCHHUC.

PaboTa BbINOIHEHA OIHOCTHIO, BO3HUKIN
3aTpyIHEHHS IPH BBIIOJTHEHUH 3a4aHUI.
HexoTopsle 3a71aH1s BBITIOIHEHBI €
HE3HAYUTEIbHBIMU OIHMOKaMH.

PaboTb! BHIIOIHEHA MTOJTHOCTHIO, C
OTCTaBaHUEM OT IpadyKa BHIMOIHEHHSI.
[ToTpeGoBanock MHOTOKPAaTHOE HOSICHEHHE
IIPY BBINIOJTHEHHUH 3aJaHHH.

0-2

Pabota BhINOIHEHA HE MMOJHOCTHIO.
HCKOTOpble 3aJaHHus HE BBIIIOJIHCHBI 1O KOHIIA
BBUAY HCXBATKNU BPEMCHHU.

Pacuer HOPMBI
pacxoza MarepuaioB
Ha MeYaTHYIO IJIaTy

Pa6ora BBIIIOIHEHA B IIOJIHOM 00BEME C
COOJIF0IEHNEM HEOOXOUMON
MOCJIE0BATEIILHOCTH, C ONIEPEKCHUEM
BPEMEHH, BBIJICJICHHOM Ha BBITIOJIHCHUE.

Pabora BeImoOIHEHA IIOJIHOCTBIO, BO3HUKIIN
3aTpyAHCHUSA ITPU BBIITIOJIHCHUH SaﬂaHHﬁ.
HeKOTopBIe 3aaHHs BBIIIOJTHCHEI C
HE3HAYUTEILHBIMH OITHOKAMMU.

PaboTb! BBINIONHEHA [TOTHOCTHIO, C
OTCTaBaHUEM OT TpadyiKa BHITOIHEHHUSI.
ITorpe6oBanoch MHOIOKPATHOE TIOSICHEHUE
IIPY BBINIOJIHEHUH 3aJaHHH.

0-2

Pabora BBINOIHEHA HE MOJHOCTEIO.
HeKOTopBIe 3aaHHus HE BBIIIOJIHCHBI 1O KOHIIA
BBUAY HCXBATKHU BPEMCHHU.

[IpoexTnpoBanus

Pabora BbINOIHEHA B IIOJIHOM 00BEME C




MEeYaTHBIX  IUIAT
CAIIP Dip Trace

B

cOOJIIOIEHUEM HEOOXOTUMON
TOCJIEIOBATENLHOCTH, C OTIEPEIKEHIEM
BpPEMEHH, BBIJICICHHOM Ha BBITIOJIHEHHE.

Pabora BeImoIHEHA IIOJIHOCTHIO, BO3HUKIIN
3aTPYAHCHUS ITPU BBITIOJTHEHUN 3aJlaHHH.
HCKOTOpLIe 3aJJaHHus BBIIIOJTHCHBI C
HE3HAYUTEILHBIMH OITHOKAMH.

PaboTHI BBITIOTHEHA MTOJTHOCTHIO, C
OTCTaBaHUEM OT TpadyiKa BHIOIHECHHUSI.
IToTpeboBanoch MHOTOKPATHOE TIOSICHEHHUE
MIPY BBITTOJHEHUH 33 JaHHH.

0-2

Pabora BbIOIHEHA HE TTOJIHOCTHIO.
HekoTtopsle 3amanus He BRITIOTHEHBI T0 KOHIIA
BBHUJIy HEXBATKU BPEMEHHU.

[IpoexkTupoBanue
MeyaTHOro  y3ja
CAIIP DIP Trace

B

Pa6ora BBIOIHEHA B IIOJIHOM 00BEME C
co0IIroAeHrEM HEOOXOIUMOMN
MOCJIEIOBATEIBHOCTH, C OTIEPEIKCHUEM
BPEMECHH, BBIJICJICHHOM Ha BBITIOJHEHHE.

PaboTa BbINOIHEHA TOTHOCTHIO, BOSHUKIH
3aTpyAHEHUS TIPU BHITIOTHECHUH 3aaHUM.
HexkoTopsie 3a1aHns BBITIOHEHEI C
HE3HAYNUTEIbHBIMH OIIHOKAMH.

PaboTH! BEITTOIHEHA TTOIHOCTEIO, C
OTCTaBaHWEM OT rpaduKa BHITOTHEHHUS.
[ToTpeboBanocks MHOTOKpaTHOE TIOSICHEHHUE
TIpY BBITIOJTHEHUH 3aJaHUMN.

0-2

PaGoTa BBINOJIHEHA HE MOJIHOCTHIO.
HexkoTopsie 3aanns HE BHITOTHEHBI 10 KOHIIA
BBH/Ty HEXBATKH BPEMEHH.

Pacuer napamMeTpoB

neYyaTHOM IIaThl

PaGoTa BBIIOJIHEHA B IIOJIHOM 00BEME C
coOIIroIeHrEM HEOOXOIUMOMN
MOCJIeIOBATEILHOCTH, C OTIEPEIKCHUEM
BpPEMEHH, BBIJICIICHHOM Ha BBITIOJIHEHHE.

PaboTa BbINONIHEHA TOTHOCTHIO, BOSHUKIN
3aTPyMHECHUS TIPU BHITIOTHEHUH 3aaHUM.
HexkoTopsie 3a1aHns BBITIOHEHEI C
HE3HAYNTEIbHBIMH OIIHOKAMH.

PaboTh! BEITTONHEHA TTOIHOCTEIO, C
OTCTaBaHUEM OT rpaduKa BHITOTHEHHUS.
[ToTpeboBanocks MHOTOKpaTHOE TIOSICHEHHUE
TIpY BBITIOJTHEHUH 3aJaHU M.

PaboTa BbINOJIHEHA HE IOJHOCTHIO.
HCKOTOpLIe 3aJaHHus HC BBIIIOJIHCHBI 1O KOHIIA
BBUAY HCXBATKU BPCMCHMU.

Pazpabotka
KOHCTPYKTOPCKOH
JTOKYMEHTAIU!
W3TOTOBIICHHUSI
MEeYaTHOTO y37a

TUTS

Pabora BEIOIHEHA B IIOJHOM 00BEME C
coOrofeHreEM HEOOXOTMMON
MOCIIEA0BATEIILHOCTH, C ONIEPEKECHUEM
BPEMEHH, BBIJICTICHHOM Ha BBITTOJIHEHUE.

Pabora BhINmoIHEHA IMOIHOCTHIO, BO3HUKIIH
3aTpyMHECHUS TIPU BHITIOTHEHUH 3aaHUH.
Hekotopsle 3aganust BBIIOIHEHEI €
HE3HAYNTEJIbHBIMH OITHOKAMH.

PaboThI BEINIOJIHEHA TTOJIHOCTBIO, C




OTCTaBaHUEM OT Ipaduika BHIMOIHCHUS.
IToTpeboBanoch MHOTOKPATHOE TIOSICHEHUE
MIPY BBITTOJTHEHUH 33 JaHH.

0-2

Pabora BeIOIHEHA HE TTOJIHOCTHIO.
HekoTtopsle 3amanms He BRITIOTHEHBI IO KOHIIA
BBH/Ty HEXBATKH BPEMEHH.

Pa3pabotka
TEXHOJIOTHYECKOTO
nporecca cOopku
HeYaTHOro y3ja

PaboTa BeINOJIHEHA B IIOJIHOM 00BEME C
coOImoAeHreEM HEOOX0IUMOM
MOCIIEI0BATEIILHOCTH, C ONICPEKCHUEM
BPEMCHH, BBIJICJICHHOM Ha BBIIIOJIHEHHUE.

Pabora BrImoTHEHA TIOJIHOCTBIO, BOSHUKIIN
3aTpyAHCHUA ITPU BBIIIOJIHCHUH 3aJIaHUI.
HCKOTOpLIe 3aJJaHHs BBIIIOJTHCHBI C
HE3HAYUTEILHBIMH OITHOKAMH.

PaboTb! BEIIONIHEHA TOTHOCTHIO, C
OTCTaBaHUEM OT IpadyiKa BHITOTHEHHUSI.
ITorpeboBanoch MHOTOKPATHOE TIOSICHEHHUE
IIPY BBINOJTHEHHH 33 JaHHH.

Pabora BeIOIHEHA HE MOJHOCTEIO.
HeKOTOpI)IG 3aJaHHus HC BBIIIOJIHCHBI 1O KOHIIA
BBUAY HEXBAaTKHU BPEMCHHU.




3. OueHOYHBIE CpEACTBA Ui MPOBEACHHUS MPOMEKYTOUHOTO KOHTPOJIS

(mMpOMEXYyTOYHOM aTTECTaLlN )

Cemectp Bun By KOHTPOIBHOIO MEPONIPUATHUS bamibHble
IIPOMEKYTOUYHON OLCHKH
aTTecTaluu
5 Dk3amMeH TecToBbIe 3a1aHUs 0-20
DK3aMeHaI[MOHHbIE BOIIPOCHI 0-30
5 3ader ¢ OIleHKOM | 3ammmTa KypcoBOM paboThI 50

3.1. TecroBbie 3aaHusd

TectoBBIC 3aJaHusA HpOMG)KYTO‘-IHOﬁ arTcCTalluu IIPCACTAaBIIAIOT coOoM

COBOKYITHOCTBb T€CTOBBIX BOIIPOCOB TCKYIICTO KOHTPOJIA.

3.2 KommiekcHoe 3aganue (PK3aMEeHAIIMOHHBIN OWIIET)

bunertsl sx3amMeHa PaBHOLICHHBI II0 TPYAHOCTHU, OAWMHAKOBBI IIO CTPYKTYpPC,
ImapaJuICIIbHBI I10 PACIIOJIOKCHHTIO SaﬂaHI/Iﬁ. B ounnere ABa BOIIPpOCaA.

3.2.1 Bompocsl Ha 3auere/sk3aMeHe (IK3aMeHAIMOHHBIE BOIIPOCHI)

Ne Tun Bonpoca Bomnpoc

n/n

1 Teopernueckuii | Opranuzaiys 1 3Tamnsl pa3padOTKHU U NOCTAHOBKU Ha MPOU3BOJICTBO.

2 VYcnoBust skcrutyaranuu anmnaparypbl. CyObeKTHBHbIE U OOBEKTHUBHBIE
(hakTopel. BueniHue Bo3aeicTBYS.

3 TpeboBanusi, npeabsaBiIsieMble K KOHCTPYKIMH allapaTypsbl.

4 «KpuBas KU3HW» U3IEIHS.

5 YPOBHU KOHCTPYKTUBHOM nepapxun IBM.

6 Bune! uznenuii. Tunsl Npou3BOACTB.

7 @DopMbl OpraHU3aui TEXHOJOTHYECKUX MTPOIECCOB.

8 KauectBo npoayknuu. [lokasarenu kauecTBa NpOgyKIHH.

9 Enunnunbiii TexHonorudeckuit mporecc. Jramsl pazpadotku TII.

10 TunoBoil TEXHOJIOTHYECKUI TTPOLIECC.

11 MapuipyTHoe, ONEpalMOHHOE, MapIIPyTHO-ONEPALMOHHOE ONMCAHUE
TII.

12 Ennnast cuctema TEXHOJIOTHYECKOW JOKYMEHTAIMU.

13 [IpaBuia opopmieHNs TEXHUYECKOM TOKYMEHTAlUH.

14 OcoOGEHHOCTH MPOU3BOJCTBA IIEKTPOHHBIX CPEJICTB.

15 ['pynnoBoii TexHOnOrmyecknii npouecc. KommuekcHas nerans.

16 Ilopsanox npoextupoBanus TII.

17 CTpyKTypa HOPM BPEMEHU.

18 TexHonornyeckas ce0eCTOMMOCTb €AMHUIIBI POJTYKITUH.

19 TexHonornueckas noaroroska npoussoacrsa (TIII).




20

O1LeHKa TEXHOJIOTHYHOCTH U3AeINI

21 ITeyaTHbie mnaTel. THUIBI NEYATHBIX TLIAT.

22 [leyarHble muaTel. XapaKTEpUCTUKU II€YATHBIX IUIAT

23 [TeuaTHbie muatel. TOYHOCTH MEYATHBIX ILIAT.

24 Matepuan OCHOBaHWUSI IEYATHBIX TLIAT.

25 XapaKkTepUCTUKHU pelbe(HBIX MEYaTHBIX IJIaT.

26 TexHoorus U3roTOBICHUS pelbeHBIX MEYATHBIX IJIAT.

27 Mexannyeckas 00pab0TKa MeyaTHBIX II1aT.

28 CyOTpakTuBHBIE METOJIbI M3TOTOBJICHUS MEYaTHBIX IaT. HeratuBHbII
MIPOIIECC C MCIIOJIB30BAaHUEM CYXOT'0 INICHOYHOTO (POTOPE3UCTA.

29 CyOTpakTuBHbIE METOJbl M3TOTOBJICHUS MeYaTHBIX Iar. [lo3uTuBHBIN
MIPOIIECC C MCIIOJIB30BAaHUEM CYXOT'0 TNIEHOYHOTO (JOTOPE3UCTA.

30 CyOTpakTuBHBIE METOJbl M3TOTOBJIICHUS TI€UATHBIX I1aT. TEHTUHT
poLecc.

31 AITUTUBHBIE METOABI H3TOTOBJIEHN eYaTHIX miat. Meton ITADOC.

32 KomMOWHUpOBaHHBII MO3UTUBHBIA MeTOA  (MOMYaJTUTHBHBIA METO.)
TMIOJIy4EHHUs] MPOBOSIIET0 PUCYHKA NEYATHBIX IUIAT.

33 MeTo/1bI M3TOTOBIICHUS MHOTOCIIOWHBIX TIEYaTHBIX TUIAT.

34 MeTo/1b1 HaHeCEHUS 3alIMTHOTO PUCYHKA TICUYATHBIX TUIAT.

35 Knaccugukanusa komnonenton (kopnycos) UMC.

36 CBapka KOMITOHEHTOB Ha IeYaTHOM 1u1aTe. Busr cBapki.

37 DNEKTPUUECKOE COEAMHEHUE METOIOM HAaKPYTKH.

38 CoennHeHre TPOBOASIIUMU KIIESIMHU.

39 [Taiika KOMIIOHEHTOB Ha II€YaTHOM ILIATE.

40 Bune! naiiku.

Kpumepuu oyenusanus
CyMMapHO OLIEHHMBAIOTCSI OTBETHI Ha BOMPOCHI. OTBETHI JOJKHBI OBITH

Pa3BCPHYTBIMU, ITOJHBIMHU. KZDKI[BIIZ HpaBHHBHBIﬁ OTBCT Ha BOIIPOC OLCHHUBACTCA

110 15 6amoB B 3aBHCUMOCTH OT HOJIHOTEI OTBETA.

Marepuana;

OueHnBaeTcs MOJHOTA PACKPBITHUS MaTepUalia; JIOTUYHOCTHh H3JI0KEHUS
YMEHHE WJUIKOCTPUPOBATh KOHKPETHBIMM IPUMEPAMH; 3HAHUE

dbopmys, TEPMUHOIOTHH, O0O3HAYCHWH; WCHOJIb30BaHUE TMPOdhEecCHOHATHLHOM

TCPMHUHOJIOTHUH,

ACMOHCTpPaIuA YCBOCHHOTI'O paHce Marcpuaia,

CaMOCTOATCIBbHOCTD B U3JI0KCHHUH MaTCpHalia.




bannvnas cucmema OYyerHusarusl.

Kpurepuu onenuBanus

KonnuectBo
OayIoB

— IOJIHO PacKpbITO COZAECPKaHUE MaTepuana;

— MaTepuaJl U3JI0’KEH I'PaMOTHO, B ONIPEICIICHHON JIOTUYECKON
II0CJIEI0BATENbHOCTH;

— MIPOJIEMOHCTPUPOBAHO CUCTEMHOE U IIyOOKOE 3HaHHE MaTepuala;

— TOYHO UCHOJIb3YETCs] TEPMUHOJIOTUS;

— II0Ka3aHO YMEHUE UIUIIOCTPUPOBATH TEOPETUUECKUE ITOJI0KEHUS
KOHKPETHBIMU NPUMEPaMHU, IPUMEHSTh UX B HOBOM CUTYalUH;

— IIPOAEMOHCTPHUPOBAHO YCBOEHUE PAHEE U3YUEHHBIX COIYTCTBYIOLIUX
BOIIPOCOB;

— OTBET JIaH CaMOCTOSITEIbHO, 0€3 HABOASAIINX BOIIPOCOB;

— MPOJIEMOHCTPUPOBAHA CIOCOOHOCTh TBOPUECKU MPUMEHSTH 3HAaHHE TEOPUU
K PCIICHHIO HpO(beCCI/IOHaJII)HI)IX 3aaa4,— JOMYyHICHbI OAHA-ABC HCTOUYHOCTU
IPU OCBELICHUU BTOPOCTEIIEHHBIX BOIPOCOB, KOTOPBIE UCIIPABIISAIOTCS 110
3aMEYaHUIO;

10-15

— BOIIPOCHI U3J1araroTCs CUCTEMAaTHU3UPOBAHO U [1OCIIEI0BATEIbHO;

— IPOJAEMOHCTPUPOBAHO YMEHUE aHAJIM3UPOBATh MaTepHall, OJHAKO HE BCE
BBIBOIbI HOCSIT apr'yMEHTUPOBAHHbII U JOKa3aTeNIbHBINA XapaKkTep;

— IIPOAEMOHCTPUPOBAHO YCBOEHUE OCHOBHOM JIUTEPATYPhI;

— OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEOOBAaHHUIO Ha MAKCUMAaJIbHYIO OLIEHKY,
HO IIPY 3TOM MMEET OJIMH U3 HEAOCTATKOB: B U3JI0KEHUU JIOMYIIEHbI
HeOoJib1IMe TPoOeIbl, He HCKa3UBILINE COAEP)KaHUE OTBETA; JIOMYIIEHbl OIUH-
JIBa HEJlo4eTa

IIPU OCBEIIEHUU OCHOBHOT'O COJIEPKaHMsI OTBETA, UCIIPABICHHBIE 10
3aMEUYaHUIO IIPernoaaBaTes;

— JIOMYILEHbI OIIMOKa WK OoJiee ABYX HEI0UETOB P OCBELICHUN
BTOPOCTETIEHHBIX BOIIPOCOB, KOTOPBIE JIETKO MCIPABIISAIOTCA [0 3aMEYaHUIO
IpernoJiaBaTe’s;

— HEMOJIHO WJIM HEMOCIEA0BATEIbHO PACKPHITO COJIEpKaHNEe MaTepuaa, HO
NOKa3aHo 00Iee MOHMMaHUE BOIIPOCa U MPOIEMOHCTPUPOBAHBI YMEHMUS,
JIOCTATOYHBIE JUIsl JAIbHEHUIIEr0 YCBOCHUS MaTepuaa;

— YCBOEHBI OCHOBHbBIE KaTETOPUH 10 pacCMaTpUBAEMOMY U JONOIHUTEIbHBIM
BOIIpOCaM;

— UMEJIMCh 3aTPYIHEHHs UK JOMYLICHbI OIIMOKY B ONPEAeICHUN MOHATHH,
MCIIOJIb30BaHUU TEPMUHOJIOTUH, UCTIPABJIEHHBIE ITOCJIE HECKOJIBKUX
HaBOJAIIIHUX OTBETOB;

— HEMOJHOE 3HaHHE TEOPETUYECKOT0 MaTepHralia, 00yJaroluiicss He MOXKET
NPUMEHHUTh TEOPHIO B HOBOM CUTYaLlUU;

— IPOAEMOHCTPHUPOBAHO YCBOEHHE OCHOBHOM JIMTEPATYPHI;

— HE PACKPBITO OCHOBHOE COZIep KaHue YueOHOro Marepuasia Ju0o oTKa3 oT
OTBETA;

— 00HapyXeHO HEe3HAaHUE UM HEMOHUMaHHe OoJblel nin Hanbosiee BaKHON
4yacTHU yueOHOro MaTepuarna;

— JIOTYILIEHbI OLTMOKH B ONPENIeIeHNH MOHATUH, TPU UCIIOJIB30BAaHUN
TEPMHUHOJIOTHUH, HCKOTOPBIC HE UCIIPABJICHBI IMOCJIC HECKOJBKHNX HABOAAIINX
BOIIPOCOB.

1-3

-OTBCT HC ITOJYUCH.




bannvnas cucmema OYEHUBAHUA 60NPOCOB.

3amanue Komnnue
Kputepun oriennBanus CTBO
OaIoB
TeopeTnueckuil |— IOJIHO PACKPBITO COAECpPKAHUE MaTEpHaIa; 0-15
BOIIPOC —Marepuan  M3JI0)KEH TIPaMOTHO, B  OIpPEICIIEHHONH JIOrMYeCKON

[10CJIEI0BATEIbHOCTH;

— IPOAEMOHCTPUPOBAHO CUCTEMHOE U INIyOOKOE 3HAaHUE MaTepHaa;

— TOYHO UCHOJIb3YETCSI TEPMUHOJIOTHUS;

—I0OKa3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE IOJOKEHUS
KOHKPETHBIMU IIPUMEpPaMHU, IPUMEHSTh UX B HOBOM CUTYalUH;

— IIPOJIEMOHCTPUPOBAHO YCBOCHUE PAHEE HM3YUYEHHBIX COITYTCTBYIOLIUX
BOIIPOCOB;

— JIOMYIIEHbl OJHA-ABE HETOYHOCTHU NPU OCBEIIEHUHU BTOPOCTEHEHHBIX
BOIPOCOB, KOTOPBIE UCIPABJIAIOTCS 110 3aMEYAHUIO;




