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1. HEJIX OCBOEHUSA JUCIHUTIINHBI

1.1|bopmupoBanue y 00y4yaromuxcs NPaKTHYECKUX HABBIKOB B OOJIACTH MOBBIIICHUSI  KAUeCTBAa PAa3IMYHBIX TEXHOJIOTUYECKUX
MPOLIECCOB ¥ MPOJYKIMU U YCIIYT TPH UCTIOIH30BAHUU PA3TUYHBIX METOIOB KOHTPOJIS.

2. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTUCITUIIJINHBI

MK-1:CnocodeH opraHu30BbIBATH M IPOBOIUTH PAGOTHI 10 YIPABJIEHHIO KAY€CTBOM IKCILIYaTAIIMH NPOXYKIHH

B pe3yabTaTe 0cBOCHMS AMCHMILJIMHBI 00YYAKOUINIiCH JOJIKEH:

3HaTh:

OCHOBHBIC MTPOOJIEMbl B OpraHU3aIMd  MPOBEICHHS PaOOTHI MO YIPABICHUIO KAYECTBOM SKCIUTyaTallMy MPOJYKIHUH (COOTHECEHO C
nnankaropom I1K1.1).

YMeTh:

OpPraHU30BBIBATH U POBOJIUTH PAOOTHI IO YIPABJICHUIO KAUE€CTBOM NPABUIIBHO OLICHUTDH MOJyYEHHBIE PE3YIbTaThI(COOTHECEHO C
naankatopom [1K1.2).

Baanern:

pEIIEHUAMHU OCHOBHBIX ITPOOJIEM B OpraHU3aluu paboT MO YNpaBIEHUIO Ka4eCTBOM 3KCILTyaTallMH NPOAYKIIUU(COOTHECEHO C
naaukatopom [1K1.3).

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

Paznen 1. Pa3nen 1 «Ouenka npou3BoACTBEHHOT0 NMPOLECCca M TEXHOJOTHYECKOH CHCTeMbI MPeANPUATHSI

Ceme Komneten-
Ne HanmenoBanue Temsl / Buj 3ansitust Yacos JlutepaTtypa
cTp 1
Tema 1.1 «MeTronpl TEXHHYECKOTO KOHTPOJS NPOAYKLHH, YCIyD»
11 Knaccudpukarms.  OObeKTHI ~ WU3MEpEHHH,  XapaKTCPUCTHKA  CPEICTB 1 1 K-1 JI1.1, J11.2, JI1.3, J12.1,
" |rexnuueckux u3MepeHuil. OCHOBBI TEOPUM U METOMUKH M3MepeHuil. Bumsl 2.2
KOHTPOJISL U €ro IPUMEHEHHE B Ipoliecce OLeHKU kadecTtsa / Ilp /
Tema 1.2« B3aumosamensemoctu. TexHUUECKHE H3MEPEHUs JMHEHHBIX
19 |pasvepoBy. [Tapamerpudeckue psiapl, IOMYyCKH, mocanok. llpumeHenwe 1 1 MK-1 JI1.1, J11.2, JI1.3, JI2.1,
" |KOHLIEBBIX Mep , IUTPUXOBBIE, PBIYAKHO-MEXAaHMYECKHE,  ONTHKO- J2.2
MexXaHUUYeCcKHe MpruOopsl, MHeBMaTnieckue u ap. Hasnauenne  /Ilp/
Tema 1.3 «OneHka TEXHOJOTHMYECKOTO MpoIlecca M3TOTOBJICHUS JeTayed Mo
napamMeTpaM HMX TOYHOCTH, HPOM3BOAMTEIBHOCTH W JPYTUM TEXHHUKO-
JI1.1,J11.2,J11.3, JI12.1,
1.3 |okoHOMHYECKMM MOKa3aTelsAM»: ONpeleleHHe TOJHOCTH JAeTand, BbOop| 1 1 IK-1 2.2
CpeICTBa M3MEPEeHUs], CTAaTHCTHYeCKas 00paboTKa pe3yibTaToB W3MEpeHHH / ’
Tlp /
Paznen 2. Paznen 2 «MeToabl KOHTPOJIS M AaHAJIN3 TEXHOJIOTHYECKHX MPOLECCOB)»
Ceme KomneTten-
Ne HaunmenoBanue Temsl / Bun 3ansatus - Yacos - Jlutepatypa

Tema 2.1 «OneHka ymOpaBiISeMOCTH TEXHOJOTHYECKOTO  MpoLeccay:
CTaTUCTMYECKUH aHaJIM3 KauyecTBa MPOAYKIHMH; YCIOBHS TPUMEHCHHS
2.1 |cTaTHCTHYECKMX METOJOB; TOPSIOK TIPOBEJACHUS BBIOOPKH U (Qukcamuu| 1 1 K-1
Pe3yNbTaTOB U3MEPEHHH; paclpeaeneHe pe3yIbTaToB H3MEPEHUS IO CIIOSAM U
B Buje rpaduxos / Ip /

J2.2

Tema 2.2 «MHCTPYMEHTBI CTaTHCTHYECKOTO KOHTPOJS TEXHOJIOTHYECKOTO
mporiecca»: KOHTPOJNBHBIA JIMCT, JAWArPaMMbl KOPPENAHH, JUarpamMma
2.2 |paccroenus; KapThl THUHAMHMKH TIPOIECCa M KapThl YIpaBiIsSeMOCTH Tporecca;| 1 1 IIK-1
NPOTPAMMHBI  KOMIUIEKC MHOTOMEPHOTO KOHTPOJS TEXHOJOTHYECKOTO
nporecca /Ilp/

J2.2

Tema 2.3 «AHanu3 0TKa30B U Ae()EKTOB»: BUABI OTKA30B, KATETOPHUHU TSKECTH
2.3 |mocnenctBuii otkazoB; FMEA-ananus paspabaThiBaeMbIX MpoAyKTOB H| 1 1 K-1

J2.2
nportieccos / IIp /
Pazgen 3. Paznen 1 «Onenka npon3BoACTBEHHOI0 MPOLECCa M TEXHOJOTHYECKOH CHCTeMbl NPeANPUSTHS»
Ne HaumenoBanue Temsl / Bun 3ansitus Ceme Yacos Komneren- JlutepaTtypa
cTp u
Tema 1.1 «OueHka kauecTBa U3TOTOBIICHUS U3ICIHIN. JI1.1, J11.2, JI1.3, J12.1,
3.1 . A 1|1 MK-1

Craructudeckre MeTosl. VX mpuMeHneHune npu oreHKe KOHKPETHBIX J12.2

J.1,J11.2, J11.3, J12.1,

JI.1,J11.2, J11.3, J12.1,

JI.1,J11.2, J11.3, J12.1,




H3JICUI

/ JIab /

Tema 1.2«TexHudeckwii KOHTPOJIb MPOYHOCTH METAJUTMICCKUX W3S

J1.1,J11.2, JI11.3, J12.1,

3.2 |OreHka KauecTBa IOBEPXHOCTH KOHTAKTHBIMHU U OECKOHTAKTHBIMH cpeficTBamu| 1 1 IK-1 2
nu3MepeHuii  / JIab / :
Tema 1.3 «Omenka kadecTBa TEXHOJOTHYECKOTO TIPOIECCa»: METOANKA
KOJIMYECTBEHHOW OIIGHKM KayecTBa TEXHOJIOTWYECKOro Ipolecca o
. . JI1.1,J11.2, J11.3, J12.1,
3.3 |mapaMeTpuuecKMM TOKa3aTelsIM €ro CBOMCTB; OIIGHKA TeXHOJOorm4yeckoi| 1 1 IK-1 12
JIOKYMEHTAIlH; OCHOBHBIE II0KAa3aTelIH MCIIOJHEHUS TEXHOJOTHYECKOTrO ’
nporiecca. / Jlab6 /
Paznen 4. Pa3nen 2 «MeToabl KOHTPOJIS M AHAJIN3 TEXHOJIOTHYECKUX MPOLECCOB)»
Ne HaumenoBanue Temsl / Bua 3ansatus Ceme Yacos Kowmeren- Jlutepatypa
CTP ugieig
Tema 2.1 «IIpuHIUNIBI U3MEPEHHS TIAIKUX HUIHHIPHIECKAX TTOBEPXHOCTEN.
. JI.1,J11.2, J11.3, J12.1,
4.1 |Kamubpsl, Bunmel. llrpuxoBeie Mepbl. Onrudeckue cpeactBa u3MepeHuwid.| 1 1 [K-1 122
IIpumenenue Ha npaktuke / Jla6 / )
Tema 2.2 «MHCTpYMEHTBI CTAaTHCTHYECKOTO KOHTPOJISI TEXHOJIOTMYECKOTO
4.9 |poueccay: KOHTPOJIBHBIN JIHCT, TUarpamMMbl ; KapThl JHHAMUKH TPOIEecca U 1 1 K-1 JI.1,J11.2, J11.3, J12.1,
" |kapThl yNpaBIIIEMOCTH MNpOIECcca; MPOrPaMMHBIA KOMIUIEKC MHOTOMEPHOTO 2.2
KOHTPOJISI TEXHOJIOTHYECKOro mpouecca / JIab /
Tema 2.3. «CucTeMbl JIWarHOCTMKHM W MOHHTOpPHUHTa »: TpPOCTBIC
43 M3MEPUTENBHBIE — CHCTEMa; OTICPATHBHBIC ~CHCTEMBI, TIOJNYyCTAlMOHApHBIE| 1 K-1 JI1.1, JI1.2, J11.3, J12.1,
" |cucTeMsl; DKCTIIEPTHBIE CHCTEMBbl HEMPEPHIBHOIO MOHHTOPWHIA; MPOrPAMMHOE 2.2
obecneyenue. / JIab /
Paznen 5. Tembl, pazaesibl, BbBIHECEHHbIE HA CAMOCTOATEIbHYIO OATOTOBKY
Ne HaumenoBanue tembl / Bua 3ansitus Ceme Yacos Komneren- JlutepaTtypa
cTp MU
Tema 1  «/3ydeHue OCHOB KBajJMMETPHUH U IIOKa3aTeled HaJIeKHOCTH JI1.1, JI1.2, J11.3, J12.1,
51 1 40 [K-1
nporieccos, cuctem» / Cp / J2.2
Tema 2 «Cranpaptsl HallMOHAJIbHBIE, MEXIYHApOJHBIE CHUCTEMBI JI.1,J11.2, J11.3, J12.1,
52 1 28 MK-1
MeHeDKMeHTa HaexxHoctuy / Cp / J12.2
53 Tema 3 «MeTogsl W HWHCTPYMEHTHI OLEHKH HAIEKHOCTH IIPOIIECCOB, 1 24 MK-1 JI1.1, J11.2, J11.3, J12.1,
" |mpomyxuuu, yciyry / Cp / J2.2
N JI.1, J11.2, J11.3, J12.1
5.4 |/ 3auér/ 1 4 IK-1 ’ J]’Z ) ’ ’

4. ®OHJ OHEHOYHBIX CPEJICTB

CTpyKTypa U coepkanue (oHa OLEHOYHBIX CPEICTB AJIsl IPOBEJCHUS TEKYILIEH U MPOMEXYTOYHOH aTTECTALUH MIPECTABICHBI B
[punoxennn 1 x paboyeii mporpaMMe TUCIHIUINHEL.

5. YYHEBHO-METOAMYECKOE U THOOPMAIIMOHHOE OBECIHEYEHUE JUCHUIIINHBI

5.1. OcnoBHas 1uTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX Konuu-Bo
JI1.1 |AscrpueBckux A. H., |YmnpaBnenue kauecTBoM Ha npennpustusax mumeBoi |Hosocubupck: CuGupckoe https://biblioclub.ru/inde
Kantepe B. M., CypkoB |u niepepabaTbIBaroniell pOMBIIICHHOCTH: Y4eOHUK YHHUBEPCHTETCKOE x.php?
n.B., EpMOHaeBa E. O. U30ATEIbCTBO, 2007 page:book&ld:5739l
HEOTpaHHYEHHBIH TOCTYI
JUTSE 3apETUCTPUPOBAHHBIX
1I0J1b30BaTes e
JI1.2  |Acradees B. [I. VipaBieHre KauecTBOM Ha OCHOBE UcHonb3oBaHus  |Mocksa: JlabopaTopus https://biblioclub.ru/inde

MeXyHapoaHbIX cTanaapToB MCO cepun 9000 u
oteuecTBeHHbIX cTaHnapToB — [OCToB: MoHOrpadus

kaury, 2012

x.php?
page=book&id=142539
HeOl"paHVl‘-[eHHblﬁ ﬂOCTyl’l
JUTSE 3apErUCTPUPOBAHHBIX
MOJIb30BaTeleh




ABTOpBI, COCTaBUTEIH 3arnaBue W3narenbcTBO, TOX Komma-Bo
JI1.3  [TCnyxos [I. O., Iletyxos |MosennpoBanue cicTeM ypaBieHus: mpakTukym | Momkap-Oma: [Tosomkekwmii | https:/biblioclub.ru/inde
H. B., I'myxos [I. O. roCyJapCTBEHHBIHN X-php?
TEXHONOTHIECKHH page=hook&id=437061
yuusepcurer, 2015 HEOTPaHWYEHHBIN JOCTYII
JUTS 3apETUCTPUPOBAHHBIX
10JIb30BaTeNnei
5.2. lonoHuTeIbHAS JIUTEPaTypa
ABTODBI, COCTaBUTEIHN 3arnaBue W3nmarenscTBO, TO Konnu-Bo
JI2.1 |ITonomapes C. B., VrpasieHue Ka4eCTBOM IPOLIECCOB U MPOLYKIIHUK: Tamb00B: TamOoBCKui https://biblioclub.ru/inde
Mutuesnko E. C., yueGHOe Tocobue roCyapCTBEHHBII X.php?
Mumenko C. B., TEXHUYECKUI YHHUBEPCUTET page=book&id=277909
IMonomapes C. B. (TT'TY), 2013 HEOTPaHWYEHHBIN JOCTYTI
JUTS 3apETUCTPUPOBAHHBIX
T0JIb30BaTeNei
JI12.2 |Pycak, C. H., Kpumran, (MoaenrpoBaHue CHCTEM YIpaBIICHUS: yIeOHOE Craspomnosnb: CeBepo- https://www.iprbookshop.
B. A. rnocobue KaBkasckuil (emepanbHbIi ru/63216.html
YHUBEPCUTET, 2015 HeOFpaHI/I'-IeHHLIﬁ JOCTYIL
UL 3apETUCTPUPOBAHHBIX
[oJIb30BaTeIeH

5.3 HpO(l)eCCI/IOHaJIbHLIe 0a3bl JAaHHBIX U l/IH(l)OpMalIl/IOHHBIe CIIpaBO4YHbIC CUCTEMBI

Tex skcrepr https:https://rinh.corpres.ru/docs/

NCC «Koncynprantllmocy

NCC «TapanT» http://www.internet.garant.ru/

5.4. IlepeyeHb MPOrpaMMHOI0 ofecrieyeHust

Libreoffice

5.5. YueOHo-MeTOANYECKHE MATEPHAJIBI ISl CTYA€HTOB ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpn HEOOXOMUMOCTH IIO 3aSBICHHIO OOYYArOUIETOCS C OrPaHMYCHHBIMH BO3MOXKHOCTSMH 370POBBSI yI€OHO-METOANYECKHE MaTephaiibl
IPEOCTABISIIOTCS B hopMax, aIalTUPOBAHHBIX K OTPaHUYEHHSM 3/I0POBbS U BOCIPUATHA HH(opMaImu. JIJst U] ¢ HapyLIEHUSIMU 3PSHHUS: B
bopme ayanodaiina; B medaTHOH GopMme yBeIMUEHHBIM WpUGTOM. [JIs I ¢ HApYIIEHUSAMHU ciyxa: B (hOpMe SIIEKTPOHHOTO TOKYMEHTA; B
neyatHoH (opme. [ IMI ¢ HapYLIEHUSIMU OIIOPHO-ABUTaTENbHOIO anmnapara: B GopMe 3JIeKTPOHHOTO JOKYMEHTA; B Ie4aTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

IMomemnienus At NpOBEAEHUS BCEX BUIOB PadoT, MPEAYCMOTPEHHBIX y4eOHbBIM IIJIAHOM, YKOMILIEKTOBaHbI HEOOXO0IUMOM

CIeUHaIU3UPOBaHHON ydeOHON MeOeNbI0 U TEXHUUECKHMU CpeAcTBaMu 00ydeHus. Jis mpoBeJeHNUs IEKIHOHHBIX 3aHATUH UCIIOIb3YeTCs
JIEMOHCTpaLMOHHOE 000pyoBaHKe. [IpakTHueckue 3aHATUsI IPOBOJSTCS B KOMIIBIOTEPHBIX KiIaccax, paboune MecTa B KOTOPBIX 000PYI0BaHbI
HEOOXOIUMBIMU JIMLEH3UOHHBIMU IIPOrPAMMHBIMU CPEACTBAMU U BBIXOJOM B MIHTEpHET.

7. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIST)

MGTOHI/I‘ICCKI/IC YKa3aHud 10 OCBOCHUIO AUCHUTIIIMHBI ITPEACTABJICHBI B HpI/IHO)KeHI/II/I 2k pa60qel‘/'1 nporpaMmme JUCHUILINHBIL.




®OHJA OHEHOYHBIX CPEJACTB
1 Onucanue nokasaresjied U KpUTepHeB OLIEHUBAHMSI KOMIIETEHIMIA HA PA3JIMYHBIX 3TANAX UX
(¢popMupoBanus, onMcaHue MWIKAJ OLCHUBAHUS

3VH, cocrapasromniue
KOMIIETEHITUIO

Ilokazarenu OLICHHUBAHUA

Kpurepuu onienuBanus

Cpe,Z[CTBa OLCHUBaHUA

[TK-1CriocobeH opraHu30BbIBaTh U MIPOBOAUTH PAOOTHI MO YIPABIEHUIO KAYE€CTBOM IKCILTyaTalluy MPOAYKIIUU

3Hauug
OCHOBHBIE  IPOOJIEMBI
B OpraHH3aIiu

MPOBEJCHUS PabOTHI 10
YIPaBICHUIO Ka4eCTBOM

[IpencraBieHsl OTBETHI HA
OIIPOC U BBIMOJIHEHA
npakTuyeckas padora,
nabopaTopHasi paboTa 1o
YMEHHUIO  YIpaBJICHUS

[TonHOTa OTBETA HA OIPOC U
KaueCTBO BHIIIOJHEHUS
MPaKTUYECKO,
nabopaTopHOH pabOTHI MO
YMEHHIO 110 yIIPaBJISITH

O —onpoc B ycTHOMU

bopme(1-30)
[13-npakTuyeckas

pabora(1-7)

JI3- maGopartopHoe

pPeICHNA OCHOBHBIX
npo6JeM B OpraHu3aluu
paboT MO yNnpaBICHUIO
Ka4eCTBOM
IKCIUTyaTaIH
HOPOAYKIMH

Ha ONpPOC, TECTHI U
BBINOJIHEHHAs
MpaKTUYeCKas,
nabopaTopHas pabora 1o
BJIQJICHUIO HABBIKAMHU
yIIpaBJIEHUs] KAUECTBOM
HKCILTYaTaIH MTPOIYKIINT

Ha TECTHI, OIIPOC U
Ka4yeCcTBO BBIIIOJIHEHUS
MPAaKTUYECKON 1
nabopaTopHOil  paboThI
M0 BJAJICHUIO HABBIKAMH
yIIpaBJIEHUs] KAUE€CTBOM
HKCILTYaTaIH MPOIYKIIUU

AKCIUTyaTaIuu Ka4eCTBOM JKCIUTyaTallid | KaueCTBOM JKCITyataiuu | 3amaanue(1-4)
MPOIYKITHH MIPOTYKITHH MIPOTYKITUH T — Tect
Bomnpocsr k 3auery (1-30)

YMenus ConepxarenpHocTh oTBeTa | CooTBeTcTBUE  OTBeTa HA | O — OMPOC B YCTHOM
OpraHu30BBIBAThH U [ Ha OTPOC U BBHITIOJHEHHASI | ONPOC M KAYECTBO dopme (1-30)
MPOBOAMWTH PAOOTHI IO | TPaKTUYECKas, BBITIOJTHEHHUS [13-mpakTrdeckas
yIpaBICHUIO Ka4ecTBOM | maboparopHas paboTa mo | MpakTUYECKOH , pabora(1-7)
MIPABIIBHO OIICHUTH | YMCHHIO  BBIOMPATH naboparopHoit pabotel mo | JI3- maboparopHoe
HIOJTyYCHHBIC METOJIbI M CPEICTBA YMEHHIO BBIOMpaTh MeTOIbI | 3amanue(1-4)
pe3yJbTATHI. pelIeHuUs, U CpeICTBAa B T — Tect

MIPAaBUJIBHO OLEHHUTH OpraHu3aIui, Bompocs! k 3auery (1-30)

MIOJIY9CHHBIC PE3YNIbTAThL. | PABUIHLHO OIICHUTH

TIOJIYYEHHBIE PE3YJIbTATHI.

HaBbiku [ToaroroBnennsie oTBeThl | ComepskaTenbHOCTh oTBeTa | O — ompoc B YCTHOM

dopme (1-30)
I13-npakTrnyeckas
pabota(1-7)

JI3- naGopatopHoe
3ananue(1-4)

T —tect

Bompocs k 3auety (1-30)

1.2 lIkajsl OlLIEHUBAHUS:

Tekymuii KOHTPOJIb YCIIEBAEMOCTU M IIPOMEXKYTOUHAS aTTECTAlMs OCYLIECTBIIETCS B paMKaxX HAKOIUTEIbHOU
OayIbHO-PeUTHHTOBOM crcTeMbl 1o 100-6annpHOM mIKase:

3auer
50-100 GamoB (3a4TeHO)
0-49 6annoB (He 3a4eT)

2 TunoBble KOHTPOJIbHBIE 3aJaHUSA UJIM MHbIE MAaTePUaJIbl, HEOOXOAMMBbIE /Il OLleHKU 3HAHUI, YMEHUI,
HABBIKOB U (MJIM) ONBITA JESITEJIbHOCTH, XapaKTEePH3YIOIIMX J3TAanbl ()OPMHPOBAHUS KOMIIETCHIHII B
npoiecce 0CBOEHUs 00pPa30BaTEILHON POrPAMMbI

Bonpocsl k 3auery

1. OcHOBHbIE XapaKTEPUCTUKU MTPOU3BOJCTBEHHO-TEXHOJIOTMUECKOT0 TpoIiecca:
TE€XHOJOTMYHOCTH NPOTYKIIUH, HAIEKHOCTh TEXIpoLecca. TeXHOJI0rn4eckas cucTemMa u ee

CBOMCTBA.

2. KagyecTBO mpOM3BOCTBEHHO-TEXHOJIOTHYECKOTO poIlecca, OKa3aTeIn KauecTBa
(HeTpepbIBHOCTH, CHEIUAIN3AINH, TOBTOPSEMOCTH, PUTMUYHOCTH, YCTOWYMUBOCTHU U JIP.).

3. KoHTpobh TEXHOIOTHYECKOTO MPOIIecca B CHCTEME ONEPATHBHOTO YIIPABICHUS U B CHCTEME
caMOKOHTpoJIs. CuctemMa TEXHHYECKOT0 KOHTPOJIS.




4. TexHonoruueckas cuctema. OlleHKa KadyecTBa TEXHOJIOIMUECKONW CUCTEMBI TI0 €€
Haje)KHOCTH. [Tokazarenyu HaeKHOCTH, IPU3HAKU CHI)KEHUS HAJE)KHOCTH CUCTEMBI.

5. OreHka KayecTBa TEXHOJIOIMUYECKOr0 Ipoliecca 10 MapaMeTpUYeCKUM MTOKa3aTelsiM ero
CBOMCTB.

6. OueHka OTIaKEHHOCTH (HACTPOSCHHOCTH) TEXHOJIOIMYECKOI0 Mpoliecca.

7. OneHka KkayecTBa TEXHOJIOTHYECKOIO IIPoLecca Mo apaMeTpaM TOYHOCTH U3TOTOBIICHUS
HIPOAYKIUH.

8. OreHka ynpaBIisieMOCTH TEXHOJIOTUYECKOTo mpouecca. MTHCTpyMEHTHI CTaTUCTUYECKOTO
KOHTPOJIS IpoLecca.

9. MHCTpYMEHTHI JIOTHUECKOTO aHAIN3a PE3yJIbTATOB KOHTPOJIS TEXHOJIOTHYECKOTO Ipoliecca
Mertonp! Ucukagsl, [Tapero, ABC-ananms).

10. Ananu3 UCTOYHUKOB OTKA30B U A€(PEKTOB B TEXHOJIOTUIECKOM IPOLIECCE.

11. CpencTBa akTUBHOTO KOHTPOJISL TEXHOJIOIMYECKHUX IPOLIECCOB.

12. BeckOHTaKTHBIE CPEACTBA U3MEPEHUI TTapaMeTPOB.

13. KoHTakTHBIE CpeACcTBa U3MEPEHUS TapaMETPOB.

14. ABromaTu3MpOBaHHASI CHCTEMa KOHTPOJIS U peryupoBaHus Texmpolecca. CTpykTypa u
HOPUHIUI PaOOTHI.

15. CucrtemMbl MOHUTOPUHTA ¥ TUATHOCTUKU PaOOTHI TEXHOJIOTHYECKOTO 000PY0BaHUSI.
[IporpamMHOe oOecrieueHNE CUCTEM.

16. Texumueckas 3kcriepTr3a 000pyaoBaHus. [I[pUUMHBI IPOBEIEHUS U 33a7a4H SKCIIEPTU3HI.
17. JlmarHocTHuYeckoe M3MepeHue MapaMeTpoB U UCIBITaHUS 000PYIOBaHMUS.

18. BuOparnuoHHasi TMarHoCTHKA, B TOM YHCie OalaHCHPOBKA POTOPHOTO 00OPYAOBaHUS;
19. Hepaszpymaronue MeTo/ bl AedeKkTockonuu o6opyaoBanus. BusyaibHo-onTHYeCKHit
KOHTPOJIb, B TOM YHCJI€ ONITUKO-BU3yalIbHAs 1e(DEKTOCKOIUS TPYIHOAOCTYITHBIX ITOJIOCTEH
000pyIOBaHUS.

20. Hepaspymaromue MeTo bl 1e)eKTOCKOIIMY TOBEPXHOCTHBIX U CKPBITHIX Je(PEKTOB B
HOKPBITUSAX U OCHOBHOM METaJlIe KOPITyCOB 000PYA0BaHUS. AKYCTHUECKUH KOHTPOIb.

21. Hepaspymaromue MeTo 16l 1e(EeKTOCKOHUN 000pYA0BaHUS. AKYCTUKO-DMHUCCUOHHAS
JIMarHOCTHKA.

22. Hepaspymaromue MeTo bl 1e(eKTOCKOHUN 000pYA0BaHUS. DIEKTPUIECKHIA KOHTPOJb.
23. Hepaspymaromue MeTo bl JepekTockonuu obopyaoBanus. Pentrenorpaduyeckuii
KOHTPOJb.

24. Jledexrockonus obopynoBanus. MccnenoBaHnue MUKpPOCTPYKTYPBI.

25. TBepaoMeTpusi MOKPHITHI U OCHOBHOTO METaJlIa.

26. TonmumHOMETpUs MOKPBITUI U OCHOBHOTO MeTaJljIa.

27. AHamu3 XMMHYECKOTO COCTaBa OCHOBHOT'O METaJlIa JJIs BBISBICHHS €r0 (DaKTHIECKOH
HecyIel ClIoCOOHOCTH.

28. OOcnenoBaHMe U pacueT TEIUIOBBIX MOTEPh (TETUIOBH3MOHHAS TUAarHOCTHKA,
napaMeTpHUYecKue pacueThl).

29. AyIuT CHCTEM 3alIMTHl U CUTHAIM3AIUHN (METPOJIOTHUECKUE XapaKTEPUCTHKH,
COOTBETCTBUE TPEOOBAHUSAM B3PBIBO- OKAPO- U IJIEKTPOOE30MACHOCTH).

30. KoHTpOIb U HCIIBITAaHUE AIEKTPOOOOPYIOBAHUS.

Kpurepun oueHnBanus:
oneHka «3auteHo» (50-100 GayioB) BHICTABIISETCS, €CIM W3JI0KEHHBIH Marepuall (paKTUYeCKH
BEpEH, HAJIMUME MCUEPIbIBAIOUINX 3HAHUN B 00beMe MPONUEHHON MPOrpaMMBbl TUCIUILIAHBI B
COOTBETCTBUHM C IIOCTAaBJICHHBIMM HPOrpaMMOM Kypca ULeNIMH M 337adyaMH OOy4YCHMS;
IIPaBUJIbHBIE, YBEPEHHBIE ACHCTBUSA 10 INPUMEHEHHIO IOJYYEHHBIX 3HAHMM HA IPAKTHKE,
IPAMOTHOE U JIOTUYECKHA CTPOMHOE U3JI0KEHHUE MaTepHualla IpU OTBETE, YCBOEHHE OCHOBHOHM U
3HAKOMCTBO C JOTIOJIHUTEIbHON JTUTEPATYPOU;

oleHka «He 3auTeHo» (0-49 GayioB) BBICTABISETCS, €CIIU - OTBETHI HE CBA3aHBI C BOIIPOCAMH,
HaJIM4yue rpyobIX OMIMOOK B OTBETE, HEMTOHMMAaHKE CYIIHOCTH M3JIaraéMoro BOIpoca, HeyMeHHe

IMPUMCHATDH 3HAHUA Ha IPAKTUKC, HCYBCPCHHOCTb U HCTOYHOCTH OTBCTOB HA JOMMOJIHUTCIILHBIC U

HABOJISTITNE BOTIPOCHI.

Onpoc B ycTHO# popme
1. TexHosornueckast CUCTeMa 1 €€ CBOMCTBa. XapaKTEPUCTUKU



MIPOM3BOJICTBEHHO-TEXHOJIIOTUIECKOTO MPOIIECCa: TEXHOIOTUIHOCTD TPOIYKIINH, HA/IE)KHOCTD
TeXmporecca.

2. OmnpeneneHne KayecTBa MPOU3BOICTBEHHO-TEXHOJIOTHYECKOTO MPOIIecca, IOKa3aTeNn
KadyecTBa (HerepBIBHOCTI/I, crieuajmM3anuu, HOBTOPACMOCTH, pPUTMHUYHOCTH, YCTOI>'I‘{HBOCTI/I u

p.).

3. Coneprxkanrie KOHTPOJIS TEXHOJIOTHYECKOTO MPOIIecca B CUCTEME ONEPaTUBHOTO
YIPABJICHHUS U B CUCTEME CaMOKOHTPOJIs. CHCTeMa TEXHUUYECKOTO KOHTPOJIA.

4, O1eHKAa KaYyeCcTBA TEXHOJIOTHUYCCKON CHUCTEMBI 110 e¢ HaJexkHOCTH. [loka3aTenu
HAJISKHOCTH, TPU3HAKU CHUKEHUS HAZC)KHOCTU CHCTEMBI.

5. OrneHka KayecTBa TEXHOJIOTUUECKOT0 MPOoIecca Mo MapaMeTPUUYECKUM MOKa3aTeNsIM ero
CBOMCTB.

6. OrieHKa OTIAXEHHOCTH (HACTPOCHHOCTH ) TEXHOJIOTMUECKOT0 MpoIiecca.

7. OrneHKa KayecTBa TEXHOJIOTHYECKOT0 MpoIlecca 1o mapaMmeTrpamM TOUHOCTH
U3T0OTOBJICHUA HpOI[yKL[I/H/I.

8. OreHKa yIpaBasieMOCTH TEXHOJIOTHYECKOTO Tporiecca. MHCTpYMEHTBI CTaTUCTHYECKOTO

KOHTPOJISI [TpolLiecca.

9. MHCTpYMEHTBI JIOTMUECKOTO aHAIN3a Pe3yJIbTaTOB KOHTPOJIS TEXHOJIOTMYECKOT0 Ipoliecca
Meroast Ucukassl, [Tapero, ABC-ananus).

10. Ananu3 UCTOYHUKOB OTKa30B U A€(PEKTOB B TEXHOJIOTUYECKOM IIpOLIECCe.

11. CpencrtBa aKTUBHOTO KOHTPOJISI TEXHOJIOTUYECKUX ITPOLIECCOB.

12. BbeckoHTaKTHBIE CpeACTBA U3MEPEHUI [TapaMeTpOB.

13. KoHTaKTHBIE CpeACTBAa U3MEPEHUS TTapaMETPOB.

14. ABToMaTH3UpOBaHHAs CHCTEMa KOHTPOJIA U peryaupoBaHus texnpouecca. CTpykTypa u
IPUHLINI PaOOTHI.

15. Cucrtembl MOHUTOPUHTIA U TUATHOCTUKU pabOThI TEXHOJIOIMYECKOT'O 000PY0BaHUS.
[IporpammHOe oOecrieueHre CUCTEM.

16. Texuuueckas 3kcrnepTusza o0opyaoBanus. [IpuunHbI IpoBeIeHUs U 3a7]a4 SKCIIEPTU3BI.
17. JlnarHocTuyeckoe u3MEpEeHUe MapaMeTPOB U UCIIBITAHUSI 000PYAOBAHMUS.

18. BubparnuoHHas TMarHocTUKa, B TOM 4YHcie OallaHCUPOBKa pOTOPHOTO 000PYI0BaHUS;
19. Hepa3pymaromnue MeTo bl 1e(heKTOCKOTUH 000py10BaHws. BH3yamTbHO-ONTHYECCKHIA
KOHTPOJIb, B TOM YHCJIE€ ONITUKO-BU3YyallbHAs 1€(hEeKTOCKONUS TPYIHOAOCTYITHBIX MOJIOCTEMH
000pyT0BaHUs.

20. Hepaspymaromue MeTo/ bl 1e(eKTOCKONMMY TOBEPXHOCTHBIX U CKPBITHIX Je(PEKTOB B
MOKPBITUSAX U OCHOBHOM METajljie KOPIyCOB 000pyJ0BaHMsl. AKYCTUYECKUN KOHTPOJIb.

21. Hepaspymaromue MeTo bl 1e(eKTOCKOUN 000pYyA0BaHUs. AKYCTUKO-?DMUCCUOHHAs
JTMarHOCTHKA.

22. Hepaspymaromue MeTo/ bl 1e(peKTOCKONUN 000pYI0BaHUS. DIEKTPUUYECKUI KOHTPOJIb.
23. Hepaspymaromue MeTo bl JeeKToCKomHnu 00opyaoBaHus. Pentrenorpaduyeckuii
KOHTPOJIb.

24. Jledexrockonus obopymoBanus. VccnenoBanue MUKPOCTPYKTYPHI.

25. TBepaoMeTpus MOKPBHITUI U OCHOBHOT'O METaJla.

26. TommuHOMETpPHS OKPBITHI U OCHOBHOTO METaJlIa.

27. AHanm3 XMMHUYECKOTI'0 COCTaBa OCHOBHOI'O METajlia JUIsl BBISIBIEHUS €ro (PaKTHYEeCKOM
HECYIIEeH CIIOCOOHOCTH.

28. OOcnenoBaHMe U pacyueT TEIUIOBBIX NMOTEPh (TEIIOBU3MOHHAs TUarHOCTHKA,
napaMeTpUUecKHe pacueThl).

29. AyIuT CUCTEM 3allMThl U CUTHAJIM3ALUHN (METPOJIOTHUECKUE XapaKTEPUCTHKH,
COOTBETCTBHUE TPEOOBAHUSAM B3PbIBO- MTOKAPO- U 3JIEKTPOOE30MaCHOCTH).

30. KoHTpoIb U HCIIBITaHUE ANEKTPOOOOPYIOBAHUS.

Kpumepuu oyenusanus:

- onieaka 30-40 OGamwtoB | OH IEMOHCTPUPYET 3HAHKE 110 BOITPOCAM TEMHI,

BBICTaBJISICTCA HCIOJIb30BaJI JOMOJHUTCIBHYIO HAYUHYIO JIUTCPATypy IO TEMC,
o0ydJaromemMycsi, eciu pa3BEepHYTO OTBETHJ Ha BOIPOC, apTyMEHTHUPOBAHO BBICKA3ajl
CBOIO TOUKY 3peHHsI, CHOPMYITHPOBAT CAMOCTOSITEILHBIC BHIBOJIBI.

- ornieHka  20-29  Gayuia | OH YCBOMJI MaTe€pHas TEMbI 110 BOIIPOCaM B paMKaX OCHOBHOM




BBICTABIISIETCS JTUTEPaTyphl, pa3BEPHYTO OTBETUII Ha BOMPOC,
o0yyJaromemycs, eciu apryMEHTHPOBAHO BBICKAa3aJl CBOIO TOUKY 3PEHMS,
chOopMyIUPOBAJ CAMOCTOSITENIbHbIE BHIBOJIBI.

omenka 10-19 Gamia | oH (hparMeHTaApPHO YCBOMJI MaTe€pHUal, HEIOCTATOUYHO
BBICTaBJISICTCSA Pa3BEpPHYTO OTBETHJI HA BOIIPOC, HE MPOSIBIIST AKTUBHOCTD TIPU
oOyuarolemMycs, eciu 00CYXJIEHIH IMCKYCCHOHHBIX BOIIPOCOB, HE CHOPMYIUPOBAT
CaMOCTOSTEJIbHbIC BHIBOJIBI.

ouenka 0-19 OamioB | OH HE YCBOWJ TEMY, HE OTBETHJI HM Ha OJIUH BOIPOC.
BBICTaBJISICTCSA
oOyuaronemMycs, eciu

MakcumanbpHas cymma 6ajioB 1Mo ycTHoMy ompocy: — 40 6amios (10 Tem o 4 6amios)

3amanus 1J151 NPAKTHYECKUX 3aHATHI
3ananue /151 NPAKTUYECKOro 3aHsTus 1
Paznen 1 «Onenka npou3BOACTBEHHOI0 MPOLECCAa M TEXHOJIOTMYECKOH CHCTEMbI
npeanpusATHs»
Tema 1.2 «IlITpuxoBbI€ U KOHIIEBBIC MEPHI JJTMHBI.
[IpuMeHeHne ITPUXOBBIX U KOHIIEBBIX MEP IIPU HACTPOMKE CPEACTB U3MEPEHUN,
00opyoBaHus1, KOHTPOJIE.

ITpy oneHKE TeOMETPUYECKMX XAPAaKTEPUCTHK NPOAYKLUMHU Pa3IMYHOIO HA3HAYECHMs HalUIN
LHIMPOKOE NPHUMEHEHUE KOHLEBBIE M IUTPUXOBBIE MEPBI, KOTOPBIE OTHOCATCA K CPEICTBAM
WU3MEpEHMUS.

ITo meTponoruyeckoMy Ha3HAYCHUIO BCE CPEACTBA M3MEPEHUH AEAT Ha JBa BUAA: paboune
CPEICTBA U3MEPEHUSI U ITAJIOHBI.

Paboune cpencrBa u3MepeHUN NPUMEHSIOT JUIsl U3MEPEHUM MHapaMeTpoB U XapaKTEPUCTUK
00BEKTOB, TEXHUUYECKUX YCTPOMCTB, OKpysKaromed cpeiasl u jp. [1o ycnoBusM mpuUMeHEHHs
pabounie cpeicTBa MOTYT OBITh: TJAOOPAaTOPHBIMU, IPOU3BOICTBEHHBIMH U MIOJIEBBIMH.
JlabopamopHule NCTIONB3YIOT PU HAYYHBIX UCCIIEOBAHUAX, MEAULIMHCKUX U3MEPEHUAX U JIp.,
OHM CaMbl€ TOYHBIEC U YYBCTBUTEIIbHBIE.

IIpouszsoocmeennvie UCTONB3YIOT Ui OOECHEUeHMsS XapaKTePUCTUK TEXHOJOTHUECKUX
IIPOLIECCOB, KOHTPOJISI TOTOBOW MPOAYKIIMH, IIPH IPUEMOCIATOYHBIX UCIIBITAHUSX U JP.
Ilonegvie UCTIONB3YIOT HEMOCPEICTBEHHO IIPU DKCILIYyaTAllMM TaKMX TEXHUYECKUX YCTPOMCTB,
KaK aBTOMOOWJIN, CaMOJIEThI, PEUHbIE U MOPCKUE CyJa U JIp.

[InockonapaiielbHble KOHILIEBbIE MEphI JIUHBI NPEIHAa3HAYEHbI I IepeJayd pasMepoB OT
JUIMHBI OCHOBHOW CBETOBOM BOJIHBI /10 u3Aenus. OHU ABISAIOTCS pab0YMMHU STAIOHAMH.

Mepbl IIMHBI IIHPOKO HCIONB3YIOTCS B J1a0OpaTOPHOM M MPOM3BOJACTBEHHOW IpaKTHKe
JUHENHBIX W3MEPEHHUM; IPUMEHSIOTCSA Il YCTAHOBKM HM3MEPUTEIBHBIX MHCTPYMEHTOB U
nprOOPOB Ha HYJIb, 7Sl IPOBEPKU TOYHOCTU U TPATyHPOBAHUS U3MEPUTEIbHBIX HHCTPYMEHTOB
U IpuOOPOB, a TaKXKe /711 TOYHBIX Pa3METOYHBIX PadOT; HaJaJKU CTAHKOB U T.JI.

O/1HO 13 OCHOBHBIX CBOMCTB KOHIIEBBIX Mep, 0OecrieunBaroliee UxX MupoKoe MPUMEHEHHE, - ITO
IPUTHPAEMOCTb, T.€. CIIOCOOHOCTH MMPOYHO CLEIUIATHCS MEXy OO0 pU MPUKIIaIbIBAHUN UIIH
HAJIBUTAHUU OJHOM Mepbl Ha Jpyryto. [IputupaeMoctb Mep OOBSCHIETCS X MOJEKYJISIPHBIM
INPUTSDKEHUEM, KOTJAa OHM IOKPBITHI TOHYAMIIEH IJIEHKOW, cMa3blBarolled XUAKOCTH. C
MOMOIUIbIO MPUTHUPKH MOYXHO COCTAaBUTh MHOKECTBO OJIOKOB KOHIIEBBIX MEpP M3 MMEIOIIErocs
Habopa.

K MukpomMeTprudecKkuM HHCTPYMEHTAM OTHOCATCS TJIAJKME MUKPOMETPBI, MUKPOMETPHUYECKHE
HYTPOMEpBI, TTyOMHOMEPBI, a TaKXkKe phlYa’kKHbIe MUKPOMETPHI, KOTOPbIE NMpEIHA3HAYEHBI JUIs
a0COTIOTHBIX H3MEpPEHUIl HapyXHBIX W BHYTPEHHHMX pa3MepoB, BBICOT YCTYIOB, INyOWH
OTBEPCTHUM U T. 1.

[IpuHiMm ~ QENCTBHS  OTUX HWHCTPYMEHTOB OCHOBAaH HA  HCIOJIB30BAaHWHM  BHHTOBOM
napel (BUHT-Talika) 1s1  1peoOpa3oBaHUsl  BpalaTeIbHOTO  JBMJKEHHS MHKPOBHHTA B
IIOCTYNATEJIbHOE NIEPEMEILICHUE.

B psne cpencts u3MepeHMil HcCHonb3yeTcs NPHHOMI A0Oe, KOTOpBIM 3akitodaercs B
CIIEAYIOLIEM: JIMHUS M3MEPEHHs JOJDKHA SBJIATbCA IPOJOJDKEHHEM JIMHUU  pabodnx



(CHEUMAIOMUX pa3Mep) AIEMEHTOB M3MEPUTEIHLHOTO MpHOOopa, T. €. HeoOXOaUMMO, YTOOBI OCh
IIKaJIbl TPHOOpa pacroaraiack Ha OTHOM MPSAMON ¢ KOHTPOJIIMPYEMBIM Pa3MEPOM MTPOBEPSIEMOi
JeTalu.

B cnyuae pacnosioxeHuss U3MEpPUTENs U U3MEPSIEMOro IpeaMeTa HE Ha OJHOW IpsMOW IpH
U3MEpPEHUH BO3HUKAET OIIMOKA MEPBOT0 MOPSIKA, BETUYMHA KOTOPOH OyJIeT TeM OOJbIle, ueM
OO0JIBIIIE TIPH OJIHUX U TEX YK€ YCIOBHUIX OBUIO PACCTOSIHHE MEXKIY IPEAMETOM U H3MEPUTEINIEM.
[Tpu yMeHbIIEHHH 3TOTO PACCTOSIHUS YMEHBIIACTCS U BO3MOKHAs OIHUOKA, KOTOpasi CIENIaeTcs
PaBHOM HYIIO, KOTJa H3MEPSAEMBI NpeAMET U H3MEPUTENb, C KOTOPBIMHU IIPOU3BOJUTCS
CpaBHEHHUE, OYAYT pacIoyIOKEeHbI Ha OJHON MPSIMOH.

OT0 noJoxeHue ObUTo BriepBhie BhIcKazaHo 3. A66e B 1890 r. Ha che3ne B bpemene. OHo serio
B OCHOBY yYCTPOMCTBA psijia U3MEPHUTEIBHBIX MPUOOPOB, CKOHCTpYyHUpOoBaHHBIX Gupmoii K. [etica
B Mene, n momyunno Hassanue npuuumn AGGe.

Ecnu 3TOT npuHIMI HE BBIAEPKUBACTCS, TO MEPEKOC W HE MapauieIbHOCTh HAIPABIISIONINX
M3MEPUTENIBHOTO NPUOOpa BbI3BIBAIOT 3HAYUTENIbHBIE TOTPEIIHOCTH U3MEPEHUS.

[Tpu coOmiopenun npuHIUna A060e MOrPenIHOCTSIMH, BbI3BIBAEMBIMHU IEPEKOCAMU, MOXKHO
npeHedpeyb, Tak KaK OHH SBJISIOTCS OIIMOKAMH BTOPOTO MOPSAKA MAJTOCTH.

3aganue

Hsrorosneno U3JleNue - BTYJIKa, Yy KOTOPOM HapyXHbI JuameTp paBeH 58,2mwm,
oTBepcTHE COOTBETCTBYET  35,03MM , anuHa 34,9Mmm.

1, Kakoii Oynere wucIosib30BaTh METOJl U3MEPEHMUS?

2. Kakue TexHUYECKHE CpEeACTBa M3MEPEHMsI Bbl PEKOMEHIyeTe JUIisi KOHTPOJIS MapaMeTpoB
neranu?

3. IlpencraBpTe KPaTKO XapaKTEPUCTUKY BBHIOPAHHBIM BAMH TEXHHYECKHM CpEICTBaM
3aganue 2

Onpenenure Maccy 3aroTOBKHA M3 YIIIEPOJUCTON CTalld, pa3Mepbl KOTOPOW COOTBETCTBYIOT
CJIEIYIOIMM 3HAYEHUSIM, PEACTABICHHBIM B Ta0JInLEe

Bapuant | 1 2 3 4 5 6

Huamerp,| 40 | 50 60 70 45 55
MM

Hmuna, [500| 600 | 300 | 400 | 800 | 450
MM

Kakune Texamueckue cpeacTBa NUSMEPCHUA BbI IPUMCHUTE IJII KOHTPOJIA MaCChI HeTaHI/I?

Bonpocsr
1.KakoBa ¢opma KOHIIEBBIX Mep ATUHBI. VX IprMeHeHHe.
2. 3a cyeT Kakux (PU3NYECKUX 3aKOHOB IPOUCXOAUT COOUPAEMOCTh KOHIIEBBIX Mep?
3. I Kakux 1esel UCIOIb3YIOT KOJIBLIEBBIE MEPHI?
4. Kakue cpeacTsa U3MEPEHHUs! OTHOCAT K IITPUXOBBIM MepaM JJIHMHBI?
5. I'ne ucnonp3oBan npuHImNn A60e — y IITaHTeHIUPKYJIN WK Y MUKpoMeTpa?
6. Kak ocymiecTBisieTcs CYMThIBAaHUE MMOKA3aHUM Y MUKpomeTpa?
7. OnuumTe NoCcie0BaTeIbHOCTh COOMPAEMOCTH 0JIOKA KOHIIEBBIX MEp.
3aganue 1J151 NPAKTHYECKOTO 3aHATHSA 2
« Mertoasl U3MEPEHUH B IIPOLIECCE TEXHUYECKOTO KOHTPOIISDY.
N3mepenus npsimele, KOCBEHHBIE, COBOKYIHBIE. CyIIHOCTh, IPUMEHEHUE

Henb: O3HaKOMHUTBCS C KiIaccH(UKanei METOI0B U3MEPEHUN U UX IPUMEHEHHEM B
IIPOLIECCAX TEXHUYECKOTO KOHTPOJIA.

[To ymncny BbIMONHEHHBIX HAOMIOACHNUHN HITH CHATBIX MIOKAa3aHUM CPe/ICTB U3MEPEHHI BCe
W3MEPEHMS IETIAT Ha ONHOKPATHBIE U MHOTOKPAaTHBIE.
B 3aBucumocTH OT cnoco0a MOJy4deHHs pe3yiabTaTa MU3MEPEHHUH BCE M3MEPEHHUs IENAT Ha
IIpsIMBbIE, KOCBEHHBIE, COBMECTHBIE 1 COBOKYITHBIE.
[IpsiMbIMH Ha3bBIBAIOT HM3MEPEHMS, B KOTOPHIX HMCKOMOE 3HaueHHE (U3UUYECKOH BEITMYMHBI
HaXOZAT HEMTOCPEACTBEHHO U3 OIBITHBIX JAHHBIX CPABHEHUEM JAHHOW BEJIHMYHUHBI C MEPOU ATOU



BEJIMYUHBI.

KocBeHHBIMM Ha3bIBAIOT M3MEPEHHUS, B KOTOPBIX 3HAUYEHUE BEJIMYMHBI HAaXOIAT Ha
OCHOBAaHMUM W3BECTHOW 3aBHCHMOCTH MEXIYy O3TOM BEIUYMHOM W JAPYTUMHU BEINYMHAMH,
IIOABEPTraeMbIMU IIPSIMBIM U3MEPEHUSM.

Coemecmmubimy Ha3bIBAIOT IPOU3BOJUMBIE OJHOBPEMEHHO (IPsSMBbI€ WM KOCBEHHBIC)
U3MEPEHMsT JIBYX WJIM HECKOJIbKMX PAa3HOMMEHHBIX BEIWYMH JUI  YCTAHOBJICHUS
(YHKLIMOHATIBHON 3aBUCUMOCTU MEXY HUMH.

Co6oKkynHbiMu Ha3bIBAIOT W3MEPEHMS, B KOTOPHIX 3HAYEHHUS] H3MEPSIEMBIX BEJIMYMH
HaXOJAT PELICHUEM CHCTEMbl YPaBHEHHUH, COCTaBICHHOM IO JAHHBIM IOBTOPHBIX M3MEPEHUU
HECKOJIbKMX OJHOMMEHHBIX BEJIUYMH IIPU PA3IUYHBIX COUYETAHUAX ITUX BEIIMYHH.

[To ocobeHHOCTAM OOpaOOTKM PE3YyNbTaTOB BCE HM3MEPEHUs JeNAT Ha PaBHOTOYHbBIE U
HEPaBHOTOYHBIE.
[Tpu 1r060M U3MEPEHUH ITPOUCXOIUT CPAaBHEHHE pa3Mepa U3MepsieMOl BETMUMHBI C U3BECTHOM
Mmepoit. [lo cocoOy mpuMeHeHHs Mepbl Pa3IHyal0T METOJIbI HEMOCPEJICTBEHHOW OIEHKU U
METO/IbI CPABHEHMSI C MEPOM.
Ha mnpaktuke Ha pe3yibTar HM3MEpPEHUS BIMAECT MHOXKECTBO CIIYYalHBIX M HECIy4YalHBIX
(akTOpOB, 3HAYUT, HEBO3MOXKHO OIPENEIUTh MCTUHHOE 3HaueHue (PU3MYecKod BEINYMHBI.
[ToaTOMY BBEIIM NNOHATHE «IEUCTBUTEIBHOE 3HAUCHUE.
Bompocel 10 npakTHuecKoMy 3aHATHIO.
.Yro mnoapasymeBaercs o] U3MEpeHHeM?
.Yto mnpexncrasisier co0oi cpeacTBO U3MepeHUs?
. HazoBuTe ocHOBHBIE (pr3nueckue BeanunHbl cuctemsl CU.
. Uro npencrasisier coboit npsmoe nuzMepenue, [Ipuseaure npumep.
. [loHsATHE COBOKYIIHBIX U KOCBEHHBIX MU3MepeHUM. [Ipumepsl.
. IlonsiTe 0 cTaTHYECKUX U JUHAMHUYECKUX U3MEPEHUSX.
. [loHsATHE O PAaBHOTOYHBIX U HEPABHOTOYHBIX TEXHUYECKUX U3MEPEHUSX.
. IloHsATHE O NEHCTBUTENBHOM 3HAYEHUN (PU3NYECKOI BETMUNHBI.
. Kakue cymecTByrOT NOrpeHOCTH CPEACTB U3MEPEHUN.

O 0 1N DN K W —

3agaHue 1J1s1 NPAKTHYECKOr0 3aHATHS 3
Tema 2.1 «ABTOMaTH3aLMs U MEXaHU3ALIUS KOHTPOJIS MTpOLecca OKa3aHus yciayr». Buisl
aBTOMATHU3AllMM U MEXAaHU3AlMH CUCTEM MPU KOHTPOJIE POLECCOB, U3IEIHUN, YCIyT

KoHTpOIbHO-COPTUPOBOYHBIE ABTOMATHI U BEICOKOIIPOU3BOAUTEIbHbBIE KOHTPOJIbHBIE

MIPUCTIOCOOICHUS
Hlupokoe pacrnpocTpaHEeHHME B KPYIHOCEPUMHOM M MacCOBOM MPOM3BOJCTBE  JUIS
MOCJICONEPAIIMIOHHOTO KOHTPOJIS IeTajlel MOJyYuIi KOHTPOJIbHO-COPTUPOBOYHBIE aBTOMAThI U
BBICOKOTIPOU3BOJMUTENIbHbIE KOHTPOJIbHBIE MpHUcrocoOneHus. KOHTpONIbHO-COPTUPOBOYHBIE
aBTOMAThl IPOMU3BOJAT KOHTPOJIb M PAa3MEPHYIO pAaCCOPTHPOBKY TOTOBBIX JeTajed, a B
HEKOTOPBIX CIydasiX UX MapKUPOBKY.

HaubGonpiiee pacnpocTpaHeHue MOJIYYHUIIH aBTOMaThI c MEXaHUYECKUMHU,
9JIEKTPOKOHTAKTHBIMH, MTHEBMOXJIEKTPOKOHTAKTHBIMU M WHAYKTUBHBIMH HM3MEPHUTEIbHBIMU
CUCTEMaMHU.

3aganue.
O3HaKOMUTKCS € pabOTOM KOHTPOIHLHO-COPTUPOBOYHOI'O aBTOMATA

[Hapuku 3 6yHkepa 1, mo oqHOMY, MOMAJAOT B THE3/1a TPAHCIIOPTHOM LIenu 2, KOTopast
JIBYDKETCS] M@Ky IByMs JIMHEWKaMU: TIaJIKoi 5 1 pedpucToit 3, KOTOpble paciookKEeHbI MO
HEOOJIBIIIUM YTIIOM M 00pa3yIoT CYKAIOIIYIOCS K HU3Y IIEb.
3a30pbl MEXAY pedpamu JTMHEWKH 3 1 pabodeld IIOCKOCThIO
TJIaJKoM TMHEeNKN 5 00pa3yloT Mocie10BaTeNbHbIN psJl KaauopoB,
pa3Mepsl KOTOPBIX YMEHBbUIAIOTCS cBEpXY BHU3. [Ipu nBukeHun
LIENU CBEPXY BHU3 ILIAPUK, BCTpedas pedpo, pacCTOSTHUE OT
KOTOPOTO 10 T1aJKOM JIMHEVKN MEHBIIIE €ro JuaMeTpa,
3aJIepKUBAETCS U CKAaThIBAETCS 110 peOpy B COOTBETCTBYIOLIMI
OTBOJALINI keno0 4 ¥ 110 HeMy — B OTCEK aBTomMara. ABTomMar
MO3BOJISIET COPTUPOBATH MAPUKHU AuaMeTpoM 4—10 MM ¢
HHTEpBajlaMu B nipenenax 1—10 MkM; perynupoBaHue HHTEPBAJIOB




OeccTyrneHuaToe, TOCTUTaeTcs 3a CYET U3MEHEHHS YIJia HaKJIOHA OJJTHOM JIMHEHKH OTHOCUTENIEHO
JIPYTOM.

[IpencraButh cxeMy pabOThl KOHTPOJIBHO-COPTUPOBOUHOTO aBTOMATA JJIs IIAPUKOB C
MEXaHUYECKOM N3MEPUTEIbHOM CUCTEMOM OCHAIIIEHHBIX KIMHOBUIHBIM KaJINOPOM,
COCTaBJICHHBIM U3 JIBYX JIMHEEK CO CKOCAMH, 110 KOTOPBIM IIPOKATBIBAIOTCSI KOHTPOJIUPYEMbBIE
IIapHUKH, IOCTYyNAOUIME U3 OyHKepa aBTomMara.

3agaHue /15 NIPAKTUYECKOTr0 3aHATHS 4
Tema «Opranuzanusi TEXHUYECKOTO KOHTPOJIS Ha IpeAnpusITUn». KOHTpoIb 1edexToB
MPOIYKIHUMW». METOIbl 1 HHCTPYMEHThI KOHTPOJIS IPOIYKIUU.

[{enb — 03HAKOMUTBHCSI C OpraHU3aUeil U BUIaMU KOHTPOJIS, TPUMEHSIEMbIMU Ha MPEATPUATHSX,
Jonyckamu U ocaJikaMu COeIMHEHHM, METOJaMU 1 UHCTPYMEHTAMH KOHTPOJIS.
KoHTpoJib kauecTBa BKJIIOYAET:
- BXOJHOH KOHTPOJb KauyeCTBa ChIPbsi, OCHOBHBIX M BCIOMOTaTEJbHBIX MAaTEPHAIIOB,
nonypaOpuKaToB, KOMIUICKTYIOIIUX W3AENTU, WHCTPYMEHTOB, MOCTYMAIOMIMX Ha CKIAIbI
PEANPUSITHS
- NPOU3BOJACTBEHHbIN MOONEPANMOHHBIA KOHTPOJIb 3a COONIOJCHHEM YCTaHOBJICHHOIO
TEXHOJIOTHYECKOTO PEeKMMa, a MHOT/Ia U MEKOTIEPALIMOHHYIO TPUEMKY TTPOIYKIIUH;
- CHCTeMATHYeCKHil KOHTPOJIb 32 COCTOSHHEM OOOpYAOBaHHUS, MAalIWH, PEXYLIEro u
U3MEPUTEIIEHOTO MHCTPYMEHTOB, KOHTPOJIbHO-U3MEPUTEIHHBIX TIPUOOPOB, PA3TUYHBIX CPEJICTB
U3MEpEHHUs, IITaMIIOB, MOJIEJIeH HCTIBITATeNIbHOM anmnapaTypsl 1 BECOBOIO X0351CTBA, HOBBIX U
HaXOJAIIMXCS B AKCIUTyaTallMy MIPUCIIOCOOICHHH, YCIIOBUNM MPOU3BOICTBA U TPAHCIIOPTUPOBKH
U3JIeHIA U Apyrue IpOBEpPKU
- KOHTPOJIb MO/ieJiel ¥ ONBITHBIX 00PAa310B;
- KOHTPOJIb FOTOBOM NMPOAYKUMH (IeTanell, MEIKUX COOPOYHBIX €IUHUII, MOIY3JI0B, Y3JIOB,
0JIOKOB, U3CIIUN).
CTaAUM KOHTPOJISI HA NPeANPUATHM:
1. [Tonyuenue 3akasa Ha JeTanb, MaTepUall WK COOPKY.
2. HccnenoBanue TpeOOBaHUM, COAEpKAIIMUXCS B 3aKa3e, U  paclpelieleHHe HMEOIIErocs
TEXHOJIOTHYECKOTO M KOHTPOJIHLHOTO 000pYI0BaHHUS.
3. Ilepenaua 3aka3a B IpOU3BOACTBO.
4. KoHTpoaps MaTepualia B MPOIECCe H3TOTOBIICHUS.
5. Ono6peHre TpOayKIIUH.
6. [IpoBepka kauecTBa MPOAYKIIMH U OLIEHKA MOJTyYE€HHBIX Pe3yIbTaTOB.
7. YakoBKa U TOCTaBKa MPOAYKLIUHU
PaccMoTtpeThs KilaccupUKalMIO KOHTPOJIA MO: HO CMAOUAM JHCUSHEHHO20 YUKIA U30enus, No
00vbeKmam KOHmpos, N0 CMAaousm NPoOU3BOOCMBEHHO20 Npoyeccd, No CmeneHu 0Xxeama
NPOOYKYUU, NO MeCmy U 8peMeHU 8bINOJIHeHUs, N0 OP2AHU3AYUOHHBIM (OPMAM GbIAGIEHUS U
npeoynpedicoenus 6paka, no GIUAHUIO HA 603MOICHOCMb NOCIEOYIOUec0 UCHONb30BANHUS
NPOOYKYUU, NO UCHOTHUMEISM, NO UCNOIb3YEMbIM CPEOCNEAM.
Bomnpocsl
1. Ilepeuncnure 00BEKTHl TEXHUUECKOTO KOHTPOJIS.
2. HazoBuTe MeTOABI TEXHUYECKOTO KOHTPOJISI KaueCTBA MPOAYKIIUH.
3. Uto npencraBisieT KOHTPOJb [0 CTAJUSIM KU3HEHHOTO [IMKJIA U31EIIHs?
4. Yro npencrapiseT coO0M KOHTPOJb MO CTaIHsAM MPOU3BOACTBEHHOTO Mpoliecca?
5. Kak BriusieT KOHTPOJIb Ha BO3MOKHOCTD TTOCIIEIYIOIEr0 UCIIOTh30BaHUSI TIPOTYKITHH?
6. [lepeuncnute K BUABI KOHTPOJISI 10 UCTIOTIB3YEMBIM CPEICTBAM.
Jonycku, nocajku MUWINHIAPUIECKHX COeTNHEHH

Osnakomuthess ¢ ['OCT 25346-2013 (ISO 286-1:2010) OcHOBHBIE HOPMBI
B3aMMO3aMEHSIEMOCTH. XapaKTEPUCTUKU H3IAEIHi TeoMeTrpudeckue. Cucrtema TOMYCKOB Ha
nuHenHbIe pa3Mepbl. OCHOBHBIE MOJOKEHHUS, IOMYCKH, OTKJIOHEHHUS U MTOCAAKU.
1. [TpuBecTu npuMepsbI MOCaI0K B CUCTEME OTBEPCTHUS C 3a30POM C HATSITOM, ITEPEXOAHbIE.
2. Tlo mansbiM tabmune 1 ['OCT 25346-2013 (1ISO 286-1:2010) mocTpouTh cXxeMy MoCaaKku
U OIpEeAETUTh MUHUMAaJIbHbIE U MaKCUMAIIbHBIE 3a30Pbl U HATATH B COEAMHEHUN



BapuanTt JunameTp nmocaaku Ilocanka B cucteme | Ilocanka B
OTBEPCTHUSI CHCTEME BaJia
1 15 H7/h7 D8/h7
2 25 H7/a7 E8/h7
3 40 H7/d7 G8/h7
4 70 H7/e7 K8/h7
5 95 H7/f7 M8/h7
6 120 H7/i7 N8/h7
I 220 H7/k7 R8/h7
8 250 H7/m7 N8/h7
9 300 H7/z7 X8/h7
10 320 H7/x7 Z8/h7

[IpenctaButh paboOTy B TUCBMEHHOM BHJIE.

Bomnpocet

1.HazoBuTe mnpuMeHsieMble BHJIbI OCAIOK.

2. Yto noapasymeBaeT TepMHuH —«CHucTema oTBepcTus», «Cucrema Baiaay?
3.IIpuBenute npumep 0003HAYEHUS TTOCAJKU B CUCTEME OTBEPCTHS C 3a30POM.

4. IIpuBeaute npumep 0003HAYECHHUS ITOCAJIKH B CUCTEME BaJla C HATSTOM.

5. IlpuBenure npuMep 0003HAUEHUS IOCAKU B CUCTEME OTBEPCTHUS MIEPEXOTHOM.
6. [lpuBenuTe nmpuMep 0003HAUEHUS TOCAKU B CUCTEME Bajia C C 3a30POM.

7. Kak onpeieiTh B MOCAJIKE MUHUMAJIbHbBINA WM MAaKCUMAJIBHBIN 3a30p —HATT.

Kpurtepun ouenkm:

Onenka Kputepun oneHuBanus
- ouenka 15-20 CBOOOTHOE BiIaJICHHE MPOGECCHOHATBHON TEPMUHOIOTHEN;
0ayioB YMEHHE BBICKa3bIBaTh U 00OCHOBATH CBOM CYXKICHUS;
OCO3HAHHO MPUMEHSET TEOPETUUECKIE 3HAHUS JIJIsl PEIICHUS
CUTYAI[MOHHOTO
3aJlaHuUsl OPraHU3YeT CBSI3b TEOPUH C MPAKTUKOM.
- oueHka 10-14 CTYJIEHT I'PaMOTHO M3JIaracT MaTepUall; OPUEHTUPYETCS B MaTepHae,
Oamta BIajieeT Mpo(heCcCUOHATFHON TEPMUHOIOTHEHN, OCO3HAHHO MPUMEHSIET
TEOPETUIECKHE
3HAHUSA JUISI PEIICHUS CUTYallMOHHOTO 3aJJaHusl, HO COJIep’KaHue U
dhopma

OTBE€Ta UMCIKOT OTACJIbHBIC HCTOYHOCTH,

OlleHKa 5-9 Ganna | CTYACHT M3NaraeT MaTepual HEeTOIHO, HETIOCIeI0BATEeNbHO,
JIOTTYCKaeT
HETOYHOCTHU B ONPEICIICHUN MTOHATUHN, B TPUMEHEHUN 3HAHUM 151
pereHus

CUTYAIMOHHOTO 33aJ]aHMsI, HE MOKET JI0Ka3aTeIbHO 00O0OCHOBAThH CBOU
CYXKJEHUs

orienka 0-4 GayyioB | B OTBETE MPOSBISETCS HE3HAHHE OCHOBHOTO MaTepuasa MmporpaMmmel,
JOTMYCKAIOTCS TPYOBIe ONMTMOKU B U3JI0KEHUH, HE MOXKET TPUMEHSATH
3HaHUS
JUISL PEIIEHUS CUTYAIllMOHHOTO 3aJJaHusl, OTCYTCTBYET apryMEHTAIIHS
M3JI0’KEHHOM TOYKH 3PEHHUs, HET COOCTBEHHOM MO3UIINH.

MakcumanpHasi cymMmma 0aJijioB 3a BEITIOJIHEHHE KeiicoB: 20 6aminoB (4 kelica 1o 5 6amioB)

Paznen 2 «MeToabl KOHTPOJISI M AHAJIN3 TEXHOJOTHYeCKUX MPOLECCOB)
3aganue AJ1s1 NPAKTUYECKOT0 3aHSITUSA 5
«O11eHKa HAJE)KHOCTH  CHUCTEM II0 HAIEKHOCTHU €€ DIIEMEHTOBY.

PaccmoTpeTs omnpezneneHne BepoSTHOCTH 0e30TKa3HOM paboThl mpouecca Mpu opopMIIeHUN



JIOTOBOpa MPEANpHUATHS C TpeiiepoM Ha MOCTAaBKY M MpPOBeJeHHE OAHKOBCKUX OIMepaiuil mo
OILIATE 3a IPY3 B COOTBETCTBUHU C YCIOBUSIMH KOHTPAKTA.

C 2TOi TeNbl0 BBISIBUM TIPOIIECCHI, ACHCTBYIOIIUME MPU O(GOPMIICHHH JOTOBOpPA H
0aHKOBCKHUX OIEpALUAX MEXKIY IOTPEOUTENEM U TPEHAEPOM:

- opopMIIeHHE KOHTPAKTa HA MPEANPHUATHH C TPEUIEPOM Ha IMOCTaBKY ChIPbSI — (tl )i

- Iepeiayl KOHTPaKTa Tperaepy - (tZ);
- odopmiieHHE MOKyMaTeJeM TOKYMEHTOB ISl TMOJYYCHHsS Iacropra CIOCIKH Ha

tsy.
umIopt Tosapa - ( 3);
- oopMIIEHHE MTOCTABUIMKOM HWHBOICA, TPAHCIIOPTHON U APYTOM TOKyMEHTAIUU ISt

MOJTyYEHUS TACopTa CACNIKH Ha SKCIIOPT — (t4).

B paccmarpuBaemMoM mpuMepe HEOOXOAMMO OIPECTUTh BEPOSITHOCTh OE30TKa3HOM
paboThl mporeccoB 0oGOpMIICHUS KOHTpakTa M JOKyMeHTauuu 3a 70 4acoB U CpPETHIOO
HapabOTKy 10 MOsBICHUA Ae(PEKTOB B cUCTEME IO O(POPMIICHHIO K OIUIATe.

A

Jomnyctum - obopmiienue konTpakTa papHo 0.0001 ned./q.;

A nepenava koutpakta tpeitaepy 0.00002 ged./q.
A5 odopmiienne nacnopta caenku nokynarenreM 0.0006 ned./d.

4 - opopmiienue nacropra caeiaku tpeiaepom 0.0004 ned./4.
Onpedenums  6epoSMHOCHb HE30MKAZHOCMU NPOYecca OopMieHUss 0OKYMeHmMayuu
U CpedHIol HApabomKy 00 NoseieHus Oeghekma.

3agaHue 1J151 NPAKTHYECKOr0 3aHATHS 6
«[IpumeHeHne HalMOHATBHBIX CTAHIAPTOB CUCTEMBI HAJICKHOCTH»

O3nakomMuThes ¢ HauuoHaNbHBIM cTaHgaptoM ['OCT P 27.001-2009 HagexxHOCTh B TEXHUKE
(CCHT). Cucrema ynpaBieHHUs HaIeKHOCTbI0. OCHOBHBIC MOJI0KEHUSI.

CranmapT ycTaHaBIMBAET OCHOBHBIE TIOJIOKEHUS 110 YIIPABICHUIO HAJIC)KHOCTHIO U3/ICIIUN MTPU
uX pa3paboTke, MPOU3BOJCTBE U MOCTABKE (B TOM YHUCJE P TPAHCIIOPTHPOBAHUU, MOHTAXKE,
YCTAHOBKE, HaJlaJKe), SKCIUTyaTalldd U YTUJIW3AIlMU, a TaKKe OOIIHMI COCTaB U CTPYKTYPY
HAIIMOHAJIBHBIX CTAHIAPTOB cUCTEMBI "HaleXHOCTh B TEXHHUKE".

[IpencTaBuTh KpaTKyr0 XapaKTEPUCTUKY U3yUYEHHOTO CTaHIapTa.

3ananue AJ151 NPAKTUYECKOT0 3aHATUSA [
HaJIeKHOCTH TOBAPOB, IPOLIECCOB, yciyT. Ee coBepiiencTBoBaHuE B
COBPEMEHHBIX YCIOBUSIX)

« Onenka ypoBHs

Onpenenuth KadyecTBO MPOIECCa YCIAYT B TOCTHHUIIE Ha OCHOBAaHUU IPEJICTABICHHBIX
CTaTUCTUYECKUX HaOMoAeHuH (Tabm..1. ), KOTOpbIE MO3BOMSIOT ONPEACTUThH 3HAUCHUE
HAJIS)KHOCTH YCIIYT B TOCTHHUYHOM KOMIIJIEKCE.
Tabnuna 1. - [Ipuuunsl 1eheKTOB, BO3HUKAIONIUX MTPU OKA3aHUH YCIYT B TEYCHHUE MecsIa

Ne DIIEMEHTBI CUCTEMBI HaumenoBanue nedexra KomnuecTso
cllyyaeB
1 Perucrpanus OtcyrcTBUE 4
aJIMUHUCTpATOPa
2 Pa3smerienue B Homepe OTcyTcTBHE TyaJIeTHBIX 15
IPUHAUICKHOCTEN

3 Oxpyxkatonias cpena Huzkas remnepatypa B 11
HOMeEpe

4 | 3aka3 ycinyr NUTaHUs 10 3azepKKa JOCTaBKH, 21

TenedoHy HEyJauyHOe TIPUTOTOBJICHHOE

010110

5 Omnnata , OThE3] 3ajepxKka pacyera 2

[octpouts nuarpammy Ilapero mo nedexram ycuyr,
paboThl TOCTHHHIIBI, OMPEICTUTh BEPOATHOCTH O€30TKA3HOW PaOOTHI

UCIIONb3YS,

CTaTUCTUYCCKUEC HAaHHBIC

MpU OKa3aHUU YCIIYT



TOCTSIM ¥ CPEIHIOI HapaOOTKY J0 MOSBICHUS NeeKTa 3a  MECHIIL.
JlaTh IpesIosKeH s 110 YIIYUIISHUIO 00CITY>KUBAHHSI KIIMEHTOB.

Kpurepun onenku:

Onenka

Kpurepun oneHuBanus

- OLIEHKA 11-15
0anoB

cBO0OIHOE BIIaJIeHUE MPOPECCUOHATBHON TEPMUHOJIOTUEH;

YMEHHUE BBICKA3bIBaTh U 00OCHOBATH CBOU CY)KJICHUS;

OCO3HAaHHO TNPUMEHSAET TEOPETHUYECKHE 3HAHUS [UIsl pEeLICHHS
CUTYAI[MOHHOTO 3aJJaHUs

OpPraHMU3YeT CBSI3b TEOPUU C MPAKTUKOH.

- OLICHKA 8-10
Oayuia

CTYACHT I'paMOTHO H3JIara€T mMarcpuaj; OpUCHTUPYCTCA B MATCpHUAJIC,
BJIaaCCT HpO(beCCHOHaHBHOﬁ TCpMHHOJ’IOFHCﬁ, OCO3HAHHO IPHUMCHACT
TCOPCTUUCCKHUEC 3HAHUA IJId PCIICHUA CUTYAalHMOHHOI'O 3aJaHus, HO
COACPIKAHUE U (bopMa OTBE€Ta UMCIOT OTACJIIbHBIC HCTOYHOCTH,

oLleHKa 5-7 Oaiuia

CTYJIEHT M3JIaracT MaTepuall HEMOJIHO, HEMIOCIIEI0BATEIbHO, JOIYCKAET
HETOYHOCTU B OINPEIECICHUU MOHATUNM, B NPUMEHEHUU 3HAHUU IJid
peleHus
CUTYAI[MOHHOTO 3aJ]aHMsl, HE MOXET JI0Ka3aTeIbHO 000CHOBATH CBOM
CYXKJICHUS

ouenka 0-4 0ayuIoB

B OTBETE IPOSBIACTCS HE3HAHHE OCHOBHOI'O MaTepHalia MpOrpaMMBbI,
JOITYCKAIOTCS TPyOble OMMUOKK B W3JIOKCHUU, HE MOXKET MPUMEHSTH
3HAHUS JUIS PEIICHUS CUTYallnOHHOTO
3aJlaHusl, OTCYTCTBYET apryMEHTAIIUS M3JI0KCHHONH TOYKU 3PEHHUS, HET
CcOOCTBEHHOI

IIO3UILIUH.

MakcumanbHas cymMMa 0aJiiioB 3a BbITIONHEHUE KeiicoB: 15 Gamnos (3 keiica mo 5 6aisioB)

TecTbI

1. TexHonornueckas CUCTEMA 3TO

a) TEXHOJIOTHYECKOe 000pyI0BaHUE;

0) TEXHOJIOTHYECKOE 000pYAOBaHUE U MPEIMETHI IPOU3BOJICTBA;

B) TEXHOJIOTUYECKOE U KOHTPOJIBHO-U3MEPHUTENTHbHOE 000pyI0BaHNUE;

T') TEXHOJIOTHYECKOe 000pyTIOBaHUE, ITPEIMETHI POU3BOJICTBA U UCTIOTHUTEIIH.
2. [Tokazarenem KauecTBa TEXHOJIOTUYECKOTO MPOIIECCa CIYKUT

a) COXPaHsIEMOCTh;
0) HaJIeXKHOCTH;

B) DKOJIOTUYHOCTB;
T') IOJITOBEYHOCTb.

3. KoHTposnbs kauecTBa NpoayKIIUH 3TO
a) MpOBEpKa COOTBETCTBHUSI MOKa3aTese KauecTBa MPOYKIIUHU YCTaHOBICHHBIM
TpeOOBaHUSAM B IPOILECCE TPOU3BOJICTBA;
0) mepHOaNIECKHI KOHTPOJIb 32 COOJIFOIEHUEM TPABUI M CPOKOB XPAHEHUS MTPOYKIIHH
MOCTABIIMKOB ChIPbSI 1 KOMIUIEKTYIOUIUX U3AEIIH;
B) MMPOBEPKA COOTBETCTBHSI PEKUMOB TEXHOJIOTHUECKOTO 000PYI0BaHUS TPEOOBAHUSIM
TEXHOJOTHYECKON TOKYMEHTAIWH.
T') IPOBEICHUE UCTIBITAHHSI POIYKIUH.
4. TexHU4YeCKUi KOHTPOJb 3TO
a) MpolIecc OnpeaeNeHus U OleHKU HHPOPMAITUU 00 OTKIIOHEHUSX JIeHCTBUTEIBHBIX
3HAYEHUM OT 3aJaHHBIX WK UX COBIAJICHUH;
0) mpoBepKa COOTBETCTBUS 00BEKTA YCTAHOBIEHHBIM TEXHUUYECKUM TPEOOBAHUSM;
B) coIocTaBiieHue (aKTUYECKH TIOCTUTHYTHIX Pe3yIbTaTOB (PYHKIIMOHUPOBAHUS CUCTEMBI C

3aIlJIaHUPOBAHHBIMHU,

I') KOHTPOJIb KaU€CTBA € TIOMOIBI0 TEXHUUECKUX CPEACTB.
5. OTHOLIEHNE KOJIUYECTBA ONepaluil WM U3JENINN M, 3aKPETJICHHBIX 3@ Y4aCTKOM, K YHCITY




pabounx MeCT Ha JJaHHOM y4acTKe — 3TO

a) MOBTOPSEMOCTH B IIPOU3BOJCTBEHHOM ITPOIIECCE;

0) mapamuienbHOCTh PaboT;

B) KOO PUIIMCHT 3aKPETICHUS OTIePAIIHIA;

') YPOBEHb CIICIIUAINA3AIINY.

6. IIpuurHa O0TKa3a TEXHOJIOTMYECKON CHCTEMBbI U3-32 HECOBEPIICHCTBA TEXHOJIOTUHI
a) PKCILTyaTalMOHHAS;

0) KOHCTPYKTUBHAs;

B) IPOU3BOJICTBEHHAS,

r) G yHKIIMOHAIBHAS.

7. KoaddunmenT paccesHust KOHTPOJIMPYEMOTO IMapaMeTpa U3eus MPu 00paboTKe
XapakTepusyer
a) TOYHOCTb TEXHOJOTMYECKOI0 MIPOLIECCa;
0) OTJIaKEHHOCTh TEXHOJIOTHYECKOT0 IPOLECcCa;
B) CTAaOMIIBHOCTH TEXHOJIOTHYECKOTO MPOIECCa;
I') ME&)KHACTPOEUYHYIO CTA0MIIBHOCTh TEXIPOLIecca.
8. I'omHOCTH 00PaOOTAaHHOM HAa METAITIOPEIKYILIEM CTAaHKE JIETANIN OMPEAEIISETCS C TTIOMOIIBIO
BapuanTs! oTBeTa:
a) KalWUISIPHOTO METO/Ia BBISABJICHUS 1€(PEKTOB;
0) yIbTPa3ByKOBOI'O METO/1a KOHTPOJIS;
B) JIOIIyCKOBOI'O KOHTPOJIS;
I') BU3yaJIbHOI'O KOHTPOJISL.
9. Eciiu HauMeHbIIMN JOMTYCTUMBIN pa3Mep OTBEPCTHS O0Jibllle HAaHOOJIBIIETO NPEAEIEHOTO
pa3mepa Bajia UM paBeH eMy, TO 3TO
Bapuantsl oTBeTa:
a) 1oca/IKa C rapaHTUPOBAHHBIM 3330POM;
0) repexoTHas TIOCaJIKa;
B) TI0CA/TKA C FApaHTUPOBAHHBIM HATSTOM;
r) Opax.

10. I'paduueckoe wnzoOpaxeHHeM AaHHBIX JABYX H3MEpSAEMBIX MapaMeTpax CepHIHOIro
U3JIeNUsl B LENAX BBIABICHUS 3aBHCUMOCTH MEXIY UX 3HAUEHHUSIMM B Ipolecce oOpaboTKu
CITY’)KUT
a) KOHTPOJIbHBIH JIUCT;
0) muarpamMma paccestHus;
B) TUCTOTpaMMa CTpaTH(GUKALNH;
r) nuarpamma [lapero.
11. I'padmueckoe mnpencTaBieHHE KOHTPOJIS YIPaBISAEMbIX MapaMETPOB TEXHOJIOTHYECKOTO
nporiecca BO BpeMEHH 3TO
a) KOHTPOJIbHBIH JIUCT;
0) KOHTpOJIbHAS KapTa;
B) IMarpaMMa KOppessium;
) [uarpamma paccioeHusl.
12.  Jlnsg u3aMepeHusi, CUTHAIM3ALMU U PETyIUpOBaHUs TapaMEeTPOB TEXIIPOLIECCOB
TIPUMEHSFOTCSI
a) KOHTPOJUIEPHI;
0) perucTparopsl;
B) PETyYJISATOPHI;
') TaTYUKH.
13. BeckoHTaKTHbIE YCTPONUCTBA [Tl KOHTPOJIS pa3MEpOB JIeTallu B Iporecce 00padoTKu
OCHOBAHBI Ha
a) IPUMEHEHUH IITaHTeHIIPUOOPOB;
0) MPUMEHEHNH MHIYKTUBHBIX U3MEPUTEIBHBIX MTpeoOpazoBaTeei;
B) IPUMEHEHUH U3MEPHUTEIBHBIX TOJIOBOK;
T') ONITUYECKUX YCTPOMCTB.



17. B xo/1e TexHUYECKOH IKCIIePTU3BI 000PYI0BAHUS PEIIACTCs 3a1a4a
a) OTpeieNIeHUs] COOTBETCTBHS ITapaMETPOB TEXHUUYECKOTO COCTOSIHUS 000PYI0BaHUS
HOPMHPYEMBIM 3HAUYEHUSM;
0) Homy4yeHus ePBUYHON N3MEPHUTENHFHON HH(DOPMALIMH OT IATYHKOB;
B) KOHTPOJIs1 TEXHOJIOTMYECKOr0 000pY/I0BaHMs HEpa3pyILAIOIMMU METOAAMH;
I') KATMOPOBKU M3MEPUTEIIBHBIX IIPUOOPOB.
18. KanunsipHbele METO/bI HEPa3pyILLIAIOIIEro KOHTPOJIS peIHa3HaueHbl AJIs
@) KOHTPOJISI CRBAPHBIX COSTUHEHUIA;
0) OOHapy>KEeHHs TOBEPXHOCTHBIX M CKBO3HBIX JIG()EKTOB;
B) KOHTPOJISI IIEPOXOBATOCTH IOBEPXHOCTH;
I') IPOYHOCTH MaTepUaa.
19. Ecii 0TKa3 TEXHOJIOTHUYECKOTO Mpoliecca Oy1eT MPOUCXOIUTh HECKOIBKO pa3 3a CPOK pabOTHI
00BeKTa MM 000CHOBAHHO MPEIIOJIAraeTcs BEpOsATHO YaCTOE BO3SHUKHOBEHHE 0TKa3a, TO 3TO
a) 4acThli OTKa3;
0) BOBMOXKHBIN OTKa3
B) BEPOSATHBIN OTKa3;
T') PEIKHI OTKa3.
20. FMEA- meTo/ aHasm3a Mo3BOJISIET ONPEICITUTh
a) yIpaBJIIeMOCTh TEXHOJIOIMYECKOI0 Ipoliecca:
0) HaZEKHOCTb U3/AETUS IPU IKCIUTyaTalluH;
B) MNOTEHLUAJIbHBIE IPUYUHBI J€PEKTOB U3EUS;
T') IpUYHHEI Opaka.

HMHcTpykuusi mo BBINOJHEHHIO: 00yyaroleMycss Heo0XO0AUMO BbIOpaTh OJUH MPAaBUIIbHBIN
OTBET 3 MPEITIOKCHHBIX.

Kpurepum ouenku:

OlIeHKa 4-5 0aJuIOB BBICTABIISIETCS CTYICHTY, €CII  TTOJIyYeHBI TpaBribHbIE 0TBETHI HAa 70-100%
BOIIPOCOB TECTA;

oleHKa 2-3 Oaiia BBICTABISIETCS CTYNIEHTY, €CIIM  TIOJTYYeHBI TpaBuiIbHBIE 0TBETHI Ha 50-60%
BOIIPOCOB;

orieHka 0-1 6ayuTOB BBICTABISETCS CTYACHTY, €CIIM  TTOJITyYeHBI IIPAaBHUIIbHBIE OTBETHI MEHEE, YeM
Ha 50% BompocCoB;

MakcumanpHasi cymma 6aioB o tectam: S5 6amios (1 tect 1o 5 6amioB)

3aganus 175 1a00paTOPHBIX 3aHATHIM

3aganue 1adopaTopHoro 3ansaTus 1

Tema 1.1 «Omuenka kauecTBa U3TOTOBICHUS U3ACTUIY. (JIOPHOBaHUE)
Craructrueckue MeToibl. FIX mpuMeHeHne NMpyu OLlEHKE KOHKPETHBIX U3EIIAN

Lens: paccmoTpeTsb KOHTPOJIb HMHHOBAIIMOHHOTO Iporecca o00pabOTKM  OTBEpCTUit
(TeXHMYECKHUI KOHTPOJIb KauecTBa Mpolecca H3TOTOBIIEHUS THIIb3 THAPOLMIUHAPOB)

3agaum padoTsl
1. O3HaKOMHTBCS C MPOIIECCOM U3TOTOBIEHUS THIIb3 LIUIUHAPOB.(MIPOCMOTP BHI€OMATEPUATIOB
IO NIPOLIECCY NPOU3BOJCTBA I'MJIb3 LIMIUHAPOB).
2.Bb1Opath cpeacTBa U3MEPEHHUs JIsl KOHTPOJISl Ka4eCTBAa YCTAHOBJICHHBIX I1apaMeTpOB.
3. O3HaKOMUTbHCSI C UTHHOBAIIMOHHBIMHM TEXHUYECKUMHU CPEICTBAMHU KOHTPOJIS THJIb3 WJIMHIPOB.
4. Ilo pe3ynbTataM KOHTPOJIS TapaMETPOB OCTPOUTH IpaUKH, AUarpamMm U AaTh 3aKJIIOUEHUE O
mporecce.
5. Pe3ynbTarel paboThl U BBIBOJIBI IIPEICTABUTH B Ipaduyeckoil popme.
3aganue 1
O3HaKOMMTBCS C MPOLIECCOM W3TOTOBJIEHUS TWIIb3bl LIMIMHIpPA, BbIOpPATh CPEACTBA AJS €ro
koHTpoust. [lapamerpsl orBepeTus 40HSE, Ra 0,32mMkm
s BBIOOpA CpPEeACTB M3MEPEHMM T'Mib3bl THAPOLMIMHIpPA O3HAKOMMUTBCS €O Croco0amu U
CpencTBaMU U3MEPEHHUM.



1 CmocoObl U cpesicTBa U3MEPEHUST OTBEPCTHIA.

1.Kax IIPOBECTH 3amep BHYTPEHHETO auaMmerpa JeTaJIN
https://www.youtube.com/watch?v=_LTW7unrZAs

2 IlpeuiokuTh CpeAcTBa U3MEPEHUS ISl KOHTPOJIE OTBEPCTHS TMIIB3bI IWIMHIPA AUAMETPOM
40HS.

3 O3HakoMHUTBhCS ¢ MpUOOPOM st OECKOHTAKTHOTO KOHTPOJISi BHYTPEHHETO TUaMETpa H
IPSIMOJIMHEHHOCTH TPYO M IPYTUX UMIMHIPUUECKUX U3l

JlazepHbiii ckanep TpyO ¢ KoHTposieM mpsimonuHeitHocTr — Probius  (YuoTube). O3nakomMuThCs
C TEXHUYECKUMH XapaKTepUCTUKaMU Mpudopa.

3ananmne 2

[Ipy W3roTOBIEHMM TWIb3bl IUIMHAPA MPOBOJAWIACH CEpUsS H3MEPEHUH TIeOMETPUUYECKHX
apaMeTPOB U IIEPOXOBATOCTH MOBEPXHOCTU B COOTBETCTBHH C TEXHOJIOTHYECKHM MPOLIECCOM.
Pe3ynbrathl uccneaoBaHui MpeacTaBieHbl B Ta0auHOoi popme. Ocoboe BHUMaHKE YACTIAIOCH
HOTPEIIHOCTH (POPMBI M IEPOXOBATOCTU TTOBEPXHOCTH.

B Ttabnume 1 npuBeneHbl AaHHBIE MOTPEIIHOCTH (OPMBI 3arOTOBOK IMepel 00paboTKou
(u3MepeHus MPOBOIUIUCH ITAaHTCHIIMPKYJIeM ¢ 1eHoi aenenus 0,05mMm)

Ne Beauunna Yacrora
norpemHocTu Gopmaol,
MM
1 0,15 11
2 0,20 21
3 0,25 32
4 0,30 19
5 0,35 8
6 0,40 6
7 0,45 2
8 0,50 1

B Ttabnuue 2 mnpuBeAeHbl AaHHBIE NOTPEIIHOCTH (OPMBI OTBEPCTUH IOCIE  YEPHOBOTO
nopHoBanus  (M3MepeHuss mpoBOAMINCH WHAWKATOPHBIM HYTPOMEPOM C ILIEHOW JeNeHHs
0,01mm)

Ne BeJIMYHHA NOTPEUIHOCTH Yacrora
(hopmbl, MM

1 0,01 3

2 0,02 12

3 0,03 35

4 0,04 30

5 0,05 12

6 0,06 7

7 0,07 1

8 0,08 0

B Tabnune 3 mnpuBedeHbl NaHHBIE MOTPELIHOCTH (OPMBI OTBEPCTHIl MMOCIEe  IPUBAPKH
mrynepos (M3mepeHus MpoBOAWINCH HHAWKATOPHBIM HYTpoMepoM ¢ 1eHoi aenenus 0,01Mm)

Ne BeanynHa norpemHocTH Yacrora
¢opmbI, MM

1 0,10 5




2 0,12 16
3 0,14 30
4 0,16 32
5 0,18 10
6 0,20 6
7 0,22 1
8 0,24 1

Onpenenuth cpenHee apu(PpMETHUECKOE 3HAYEHHE IMOTPEIIHOCTH (OPMBI MOCHEe KaxAon
ornepauuu. [lo pe3ynapTaram HW3MEpPEHUH MOCTPOUTH TpaUKH 3aBHCUMOCTEH MapaMeTpoB
XapaKTePUCTHK OT TEXHOJIOTMUYECKUX pexUMOB. JlaTh 3aKitoueHue.

3amanue 3 - Ilpu KOHTpOJE HIEPOXOBATOCTU TMOBEPXHOCTH OBLIO OINPEAETCHO BIMSHHE
BEJIMYMHBI HATSTAa Ha MMapaMeTpbl IIEPOXOBATOCTH.

B Tabnune 4 mnpencraBieHbl pe3ylbTaThl HUCCIEJOBAHMA HM3MEHEHHS IIEPOXOBATOCTHU
MOBEPXHOCTH OT BEJIMUMHBI HATsTA.

Ne Benuunna Harsra, Mm [[IepoxoBarocTh
MMOBEPXHOCTH Ra, MKM
1 0,40 0,64
2 0,80 0,48
3 1,6 0,32
4 2,4 0,16
5 2,6 0,10
6 2,8 0,14
7 3,0 0,09
8 3,2 0,08

ITo pe3yjibTartaM I/ISMepeHI/Iﬁ MMOCTPOUTH l"pa(i)I/IK 3aBUCHUMOCTH HICPOXOBATOCTU MMOBEPXHOCTHU
OT TCXHOJIOT'MYCCKOr'o pCKMMa — BCIIMYMHBI HATATA. I[aTI) 3aKJIFOYCHHC.

3aganue J1a00pPATOPHOIO 3aHATHA 2

Tewma 1.2«TexHMUECKUI KOHTPOIb IPOYHOCTH METAIMYECKUX U3ETHII
OreHka KayecTBa MOBEPXHOCTH KOHTAKTHBIMU M OECKOHTAKTHBIMH CPEJICTBAMU U3MEPEHUI
3aganue 4. llens paboThl — U3yUUTH NOBEIEHUE MAJIOYTJIEPOJUCTON CTAJIM IPU PACTSHKEHUU U
OIPEAEINTD €€ MEXaHNUYECKHUE XapaKTEPUCTHUKHU.

OcHOBHBIE CBeICHHA

HcnplTaHuss Ha pacTsHKEHHE SIBISIIOTCSI OCHOBHBIM W Haubosee pacnpoCTpaHEHHBIM
METO/I0M J1JAOOPaTOPHOTO MCCIEIOBAHUS U KOHTPOJISI MEXaHUUECKUX CBOMCTB MaTepHasoB.

OTH UCHBITaHUS MPOBOJATCS W HAa MPOU3BOJCTBE JUI YCTAHOBIIEHUS MapKH MOCTABICHHON
3aBOJIOM CTaJIM WJIM JJIS pa3pelieHust KOH(QIMKTOB NP pacciel0BaHUN aBapuil.

B Ttakux ciydasx, Kpome MeTaliorpauuecKkux HCCIeI0OBaHUM, ONpEAENsioTCs TJIaBHbIE
MEXaHUYECKUE XapaKTepUCTHKH Ha 00paslax, B3SATHIX M3 30HBI Pa3pyLICHHUs KOHCTPYKIUH.
O6pa3ub! u3rotasnubarotes mo 'OCT 1497-84 u MoryT UMeTh pa3iuyHbIe pa3Mepsl U Gopmy

(puc. 1).


https://isopromat.ru/sopromat/teoria/rastyazhenie-szhatie
https://isopromat.ru/sopromat/teoria/mehanicheskie-harakteristiki-materialov
https://isopromat.ru/sopromat/labs
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Pucynok 1. OOpasipl sl UCIIBITAaHUS HA PAaCTsDKEHHUE

Mexy pacueTHOM JHHOI 00pasia |, 1 pa3mMepamu monepeyHoro cedeHust Ao (nm do st
KPYIJIbIX 00pa3lioB) BIIEPKUBAETCS ONPEAEIEHHOE COOTHOILIEHHUE!
. — y JUIMHHBIX 00pa310B

333113@[_ (unn 1, 210d,);

— Y KOPOTKHUX 00pa31ioB
[, 256504, (wnm [, =25d,).

B ucnpITarenbHbIX MalllMHAX YCHIINE CO3/1A€TCs JIMO0 BPYUHYIO — MEXaHUYECKUM IIPUBOJIOM,
100 TUIPABINYECKUM MPUBOAOM, UYTO MPUCYIIE MAIIMHAM C OOJIbIIEH MOITHOCTHIO.

B nannoii pabote ucmonb3yeTcs yHUBEpcaabHast UCIbITaTenbHas Mammaa Y MM-20 ¢
TUAPABINYECKUM MIPUBOJIOM U MakcuMainbHbIM yeunueM 200 kH (cM. ¢puiibM ucnibiTaHuil Ha
pacTsHKeHHE METaJUIMIeCKOro 00pasia)

IHopsiaok BbIMOIHEHHS U 00padOTKa pe3y/IbTaToOB

OO0pazen, ycTaHaB/IMBAaeMbIil B 3aXBaTax MallWHbI, [10CJI€ BKJIIOYEHHS HAcOCa, CO3/AOIIEro
NaBieHWe B pabodeM IUIMHApE, OyIeT HWCHOBITBIBaTh jAedopmanuio pacTspkeHus. B
M3MEPUTEIILHOM OJIOKE MAIlIMHBI €CTh MIKaJia ¢ paboyeil CTPENIKOi, 10 KOTOPOil MbI HaOI01aeM
pocCT nepenaBaemoro ycunus F.

3aBUCUMOCTH YIJIMHEHUs paboueil yactu oOpasiia OT IeHCTBUS pacTATMBAIOIIEH CHIIBI BO BpeMs
UCIIBITAHUS OTOOpaXKaeTCsl Ha MIJTUMETPOBKE AMArpaMMHOTO anmapara B ocsx F-Al (puc.  2).
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Pucynok 2. JIlmarpamma pactspkeHust o0pasiia u3 MaJoyTJIepOIUCTON CTaIH
3apanne Ilo pe3ynpraraM MCHBITAHUM ONPEAENUTh XAPAKTEPUCTUKU  IJIACTUYHOCTHU
HCITBITBIBAEMOTO 00pa3Iia: OTHOCUTEIBHOE YIJTMHEHNE U OTHOCUTEIIBHOE OCTATOYHOE CY)KEHUE
(Tabnwuma 1)

No LO,MM L, MM dO,MM dm,MM
BapuaHTa

1 125 125,7 25 24,3
2 250 2511 25 24,1
3 200 202,1 20 18,8



https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny
https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny/umm-20
https://isopromat.ru/files-for-download/millimetrovka-a4

Rz20
Y wi Pazmepsl, MM

]| Lo " HOMep do 30 = 5d0 "'?U = IOdU
v ] o0pasi
8 —t L a
| 1 25 125 250
N ‘ skt 2 20 100 200
) 3 15 75 150
4 10 50 100
Bomnpocsl
1. N306pa3ute quarpammy pacTspkeHHs 00pasiia u3 Majnoyriepoauctoil cranmu  Ilokaxure

MOJIHBIC, YIIPYTHUE U OCTAaTOYHBIC a0COIIOTHBIC AehOpMAaIIU IIPH HArPYKEHUU CUIION, OOJIBIIICH,
yeMm Fr.

2. Ha xakoM ydacTke oOpasiia MporCXOIsIT OCHOBHBIC AedopMannu yaauHenus? Kak ato
HabromaeTcst Ha oOpasue? Kakue Harpy3ku pUKCHPYIOTCS B 3TOT MOMEHT?
3. OOBsicHUTE, TOYEMY TIOCIIe 00pa30BaHUs MEHKH JajbHEHIIEe PacTHKEHHE TPOUCXOANUT

IpU BCE YMEHbILAIOLIEIHCS Harpy3Ke?
3amanue 5 - [Ipu U3roTOBICHUH U3ACIHS HAOIIOAAIOCH TPEBBIICHUE BPEMEHU OalaHCHPOBKHU
u3-3a KoJjebaHus u3genuss 1O Macce. (O3HAKOMHUTBCS C TNPHUHIMIIAMH  PabOTHI
0anaHCUPOBOYHOTO YCTPONUCTBA)
Texnuueckue TpeboBaHus K u3nenuio. HoMuHanmpHas Macca MO TEXHUYECKUM YCIOBHSM
noikHa coorBercTBoBaTh 10,40kr. Jonyck Ha maccy u3zaenus coctaBisin - 20 r.

B Teuenue cMeHBI OBUIM MPOBEICHBI U3MEPCHHSI MAacChl KOMIUICKTa PE3yJIbTaThl, KOTOPHIX
MIpeACTaBICHBI B Ta0OHIe 1
Ta6nuia 1 KOHTpOIbHBIN JTUCTOK M3/EIUS 110 MAcCe.

10,400 10,408 10,415 10,415 10,411 10,417
10,416 10,423 10,422 10,420 10,420 10,411
10,415 10,421 10,405 10,409 10415 10,416
10,422 10,410 10.429 10,423 10,404 10,430
10,416 10,430 10,417 10,428 10,430 10,409
Bri6epere CPEACTBO HM3MEPEHUs MacChl U3JAenusA. YKaXKHUTE €ro TEeXHUYECKUe
XapaKTEPUCTUKH.

Hcnonb3ys THCTOrpaMMy paclpeiesIeHus, OUEHUTE MPOLIECC U €T0 TOYHOCTb.
Paboty npencraButh B MUCHMEHHOM BHUJIE.

3aganue 6 - OIECHHUTH HIEPOXOBATOCTH IMOBEPXHOCTH C HCIIOJIB30BAaHHEM OECKOHTAKTHBIX
CPEICTB U3MEPEHUN.

KaudecTBo 1 HafIE)KHOCTh pabOTHI PA3IUYHBIX MAIIKMH, TPUOOPOB U T 1. 3aBUCUT OT COCTOSIHUS
MOBEPXHOCTHOTO  ciiosi. KauecTBO MOBEPXHOCTH M3JEHHMI OMNpPENensieTcsi COBOKYIMHOCTBIO
XapaKTePUCTUK  IIEPOXOBATOCTH,  (PUBMKO-MEXAaHMUYECKHX, XHUMHYECKHMX CBOHCTB H
MUKPOCTPYKTYPBI IOBEPXHOCTHOTO CIIOSI.

[ITepoxoBaToCcTh TOBEPXHOCTH MpU OOpabOTKE 3aroTOBKH JE€Tald 3aBUCHUT OT MHOTHX
TEXHOJIOTHYECKHX (PAKTOPOB: PEKUMOB OOpaOOTKH, MaTepuaia M KauecTBa MOBEPXHOCTH
WHCTPYMEHTA; MEXaHWYECKHUX CBOWCTB, XHMHUYECKOTO COCTaBa M CTPYKTYpPhl MaTepualia
3arOTOBKH; COCTaBa CMa3bIBAIOIIE-OXJIaKIAI0IIEN KUAKOCTH; skecTkocT cuctembl CITU/I u nip.
O1eHKY MIepOXOBATOCTH IMMOBEPXHOCTH MOKHO MPOU3BOIUTH KOMIUIEKCHO (ITyTEM CpaBHEHUS C
STAJIOHHOW MOBEPXHOCTHIO WM JPYTUMHU CIIOCOO0aMH) TUO0 MOJIEMEHTHO, H3MEPSIsl OTACNIbHBIE
napameTphl IMEePOXOBATOCTH MOBEPXHOCTH.

HN3mepsiroT IIEPOX0BATOCTh  KOHTAaKTHBIM  METOJOM  NIYNOBBIMH  Hpubopamu
npoduiomerpamu, npodunorpadgamMu U OECKOHTAKTHBIM METOJIOM ONTHYECKUMH MPUOOpaMu
MUKpOUHTEpPPEPOMETPAMHU, TBOUHBIMI MUKPOCKOTIAMH U JP., @ TAK)KE METOJOM CPaBHEHHS.
N3mepenne mapaMeTpoB  IMIEPOXOBATOCTH  ONTHYECKUMH  TMPUOOpAMU  TIPOU3BOJAUTCS
OCCKOHTAKTHBIMU METOJaMH, CpeIr KOTOPBIX HAMOONbIIee pPACIPOCTPAHEHHUE TMOTYUHIN
METO/Ibl CBETOBOT'O, TEHEBOTO CEYEHUS, MUKPOUHTEP(EPEHIIMOHHBIE, C TIPUMEHEHUEM PACTPOB.
3ananue

1.1 O3HaKOMUTBCA C TapaMeTpamMH MIEPOXOBATOCTH W YCJIOBHBIM O0O3HAYE€HHWEM Ha



https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii
https://isopromat.ru/glossary/deformacii/absolutnye

yepTekax MapaMeTpoB IEPOXOBATOCTH.

1.2 OzHakoMuthbess ¢ ycrpoiictBoM Mukpockona MUC-11 m merogukoil m3MepeHus u
pacueTa napameTpa IepoX0OBaTOCTH.

1.3 O3HakOMHUTBCS C YCTPOWCTBOM MNpoduiIoMeTpa U METOAMKOW M3MEPEHHUs Mmapamerpa
IIEPOXOBATOCTH.

1.4 IlpoBecTu M3MepeHHE LIEPOXOBATOCTH MOBEPXHOCTU JETAIU C MOMOILBIO MUKPOCKOIA
MUC-11.

1.5 [To pe3ynbTaram BBINMOIHEHHON pabOThI COCTABUThH OTUET.

KoHTposbHbIe BOIPOCHI

1 .Yto npexacrasisieT cOOOH IEPOXOBATOCTH MOBEPXHOCTH U3 ?

2. ®aKTophl, BAMSIOIME HAa BEJIMYMHY LIEPOXOBATOCTU IIOBEPXHOCTH.

3. Kakue MeTo/1bl MPUMEHSIOT IIPU OLIEHKE IIEPOXOBATOCTH TIOBEPXHOCTU?

4.IlepeuricnuTe napaMeTphl HIEPOXOBATOCTH MOBEPXHOCTH. X XapakTepuCTHKA.

5.Kakue ucnonb3yroT npudopsl A1 U3MEPEHUSI IIEPOXOBATOCTU TOBEPXHOCTHU ?

5. IlpuHuun AeHCTBUS PU U3MEPEHUH ILIEPOXOBATOCTH LIYIOBBIX IPUOOPOB.

6. Ontuyeckue NpudOPHI, MPUMEHsIEMbIE IPH U3MEPEHUH IIEPOXOBATOCTH MOBEPXHOCTH.

7. IlpuBemute mnpumep 0003HAUEHUS MIEPOXOBATOCTH IIOBEPXHOCTH B TEXHUUYECKOU
JIOKYMEHTaL1H.

I'mccun B.M., Jlatuenko A.A. OmnpezneneHue MapaMeTpoB IIEPOXOBATOCTH IOBEPXHOCTH:
METOJMYECKIE yKa3aHUs 10 BBITIOJHEHHUIO JabopartopHoi pabotel. — PoctoB w/Il: PIDY
(PMHX), 2016. — 24c.

3ananue JadopaTopHOro 3aHATHA 3
Tema 2.1 «[IpuHIUIIBI U3MEPEHUS TIAAKUX HUIMHIPUUECKUX TIOBEPXHOCTEM.

3apanme.7 OneHUTH OKA3aTeIN Ka4eCTBA Baja, BbIOPAaB TEXHUUYECKUE CPEACTBA U3MEPEHHUS
(IITpUXOBBIE, KOHLIEBBIE MEPBI U JIp.) COOTBETCTBYIOLIUE [T0OKA3aTENAM TOUHOCTH U3AEIHS

1 2 3
N
M
D d
& Ll
< [Ll Sy
Tabmwmma 1
Bapuant d D L,mm L1,mm

1 30h8 50h9 110 80
2 40h8 60h9 140 100
3 50h8 70h9 160 110
4 60h8 80h9 170 120
5 70h8 90h9 180 130
6 80h8 100h10 190 140
7 90h8 110h10 220 150
8 100h8 120h10 210 160
9 1050h8 130h10 230 170
10 110h8 150h10 250 180

1. Onpenenure momyck mapamerpa d, D.



2. BriOepute n3aMepuTeaIbHOE CPEACTBO IS OIleHKH pa3mepos L L1

3. BeiOepuTe cpeacTBO U3MepeHuUs It OLIEHKH qraMeTpoB Basa d, D.

4. Onpenenute NOTPENTHOCTh (POPMBI Basia B MPOAOJILHOM cedeHuu (Tabm.2). Kakos TepmuH
BBIABJICHHON morpermHocTd Gpopmsl. [IpencraBbre cxeMaTndecku BhISIBICHHYIO TIOTPEIIHOCTb.
5.CnaenaiiTe BBIBOJ O KQUeCTBE KOHTPOIUPYEMOTO H3ICIHSL.

Tab6muna 2

Bapuant | d 1,mMm d 2,mMm d 3,mm HanmMeHnoBanue BriBoz 0

HOTPEITHOCTH KauyeCTBE

W3 JIEIHS
1 30,016 30,014 30,016
2 40,020 40,018 40,017
3 50,019 50,017 50,018
4 60,024 60,022 60,021
5 70,026 70,027 70,025
6 80,024 80,026 80,024
7 90,023 90,025 90,026
8 100,023 | 100,022 | 100,023
9 105,024 | 105,025 | 105,026
10 110,026 | 110,025 | 110,026

3aﬂaHI/Ie npeacTaBUuTh B IMCbMCHHOM BHUAC.

3aganue 8 OueHUTH MOKA3aTENIN KaueCTBa CTYNUIIbI, BbIOpaB TEXHUYECKUE CPEACTBA
U3MepeHUS (IITPUXOBBIC, KOHIIEBBIE MEPHI U JIP.) COOTBETCTBYIONIHME ITOKA3ATEISIM TOYHOCTH
uznenus. .(puc.1, Ta6a.1)

1 2 3

WA 777 7

d>

5 //// L L L L 4 v

L.

N

7%

Pucynok 1 Yeprex cTynuibl

Tab6muna 1
Bapuant d2 di D L,mm L1,mm
1 30H8 40h10 50h9 110 80
2 40H8 50h10 60h9 140 100
3 50H8 60h10 70h9 160 110
4 60H8 70h10 80h9 170 120
5 70H8 80h10 90h9 180 130
6 80H8 90h11 100h10 190 140
7 90H8 100h11 110h10 220 150
8 100H8 110h11 120h10 210 160
9 105H8 120h11 130h10 230 170
10 110H8 130h11 150h10 250 180

1. Onpenenure nonyck napamerpa dz,dz , D.
2. BriOepute n3aMepuTeaIbHOE CPEACTBO IS OIleHKH pa3mepos L L1



3. BeiOepuTe cpecTBO U3MEPECHUS TSl OLICHKH JUaMeTpoB OoTBepcTus crynuiisl di, d2, D.

4. OnpenenuTe MOrPeIrHOCTh GOPMBI OTBEPCTHUS B IPOJAOIBLHOM cedeHHH (Tabm.2).

5. Ilepeunciute NOrpelIHOCTH (POPMBI OTBEPCTHSI B ONIEPEUYHOM CEUCHHH.
KakoB TepMUH BBISBIEHHOW MOTPEHIHOCTH (POPMBI B IPOJOIBHOM cedeHuu. [IpencraBpTe
CXEMaTHUYECKH BBISIBIICHHYIO [TOTPELIHOCTb.
5.Cnenaiite BbIBOJI O Kau€CTBE KOHTPOJIUPYEMOTO U3EINS.

Tabmuma 2
Bapuant | d 1,mMm d 2,Mm d 3,Mm HaumenoBanue BriBoz 0
MOTPEIIHOCTH KauecTBe
W3S
1 30,026 30,022 30,027
2 40,033 40,040 40,033
3 50,039 50,042 50,044
4 60,040 60,042 60,045
5 70,046 70,050 70,047
6 80,045 80,045 80,046
7 90,050 90,054 90,054
8 100,051 | 100,53 100,054
9 105,054 | 105,050 | 105,053
10 110,050 | 110,045 | 110,049

3alaHue NPEACTaBUTh B IMCbMEHHOM BH/IE.
3ananme 9. OreHka BIUSHUS — BIMSHUS BHEIIHEH cpe/ibl Ha KAueCTBO METaJIONIAaCTUKOBBIX
OKOH C WCIIOJIb30BaHHEM IITPUXOBBIX CPEICTB HM3MEpEeHUH. ( MPOCMOTPETh BHIACO(DUIBM
UIpolecca UCIIBITAHUM METaJIOIUIACTUKOBBIX 00Pa31ioB)

[Ipu ucnpITaHUAX KauecTBa MpopuiIeld MeTauIONIIACTUKOBBIX OKOH HCIOJIh30BaJIach
CJIeAYIOIIast METOMKA:

1. beuto noarorosneHo 30 06pazuoB npopuis aauHoN 220MM
2. Ha kaxxgom o0paslie IMTaHreHIMPKYJIeM ObLIH TPOBEACHBI PUCKH Ha paccTOsTHUM 200MM.
3. O0pazupl C puckaMu OBLIM OTHpPABIIEHBI B Iedb ¢ Temneparypoil 100°C u BbaepKUBaAINCH
B nieuu lyac.
4. Tlocne BbIIEPKKY B TIeUn , 00pa3iibl OCTHIBAJIN 1O KOMHATHON TeMIEpaTyphl U IPOBOAUIIUCH
3aMephl UX T€OMETPUYECKUX [TapaMETPOB.
[Tokazarenem kauecTBa KojeOaHUs pa3MEPOB SABISAETCS TOMYCK OTHOCUTENBHOTO YITMHEHUS
pasHbIi 0,4%

Pe3ynbpTathl BcciieoBaHUM MPECTABICHBI B TAOJUIIE.

200,8 200,6 200,4 200,3 200,5 200,7
200,5 200,6 200,6 200,4 200,3 200,6
200,5 200,6 200,4 200,6 200,4 200,4
200,2 200,4 200,2 200,6 200,4 200,3
200,5 200,6 200,4 200,5 200,3 200,7

ITo pe3yiabTaTaM SKCIICPUMCHTA OLCHHUTH KAYECTBO MCETAJIJIOIIIACTUKOBBIX OKOH. PGSYJ'II)TaTLI
O6pa6OTKI/I JaHHBIX NPCACTABUThL B IMCbMCHHOM BU/IC.

3aganue abopaTopHOro 3aHaTus 4
TexHu4eckne CcpeacTBa U3MEPEHUM B MPOIECCE OKA3aHMS YCIYT
3anmanue 10. Ouenka OpwuIMaHTa € UCHOJIB30BaHUEM DKCIIPECC-METo1a
DKcrepTu3a  OMpeeeHUs] MOIMHHOCTA OpWJUIMAHTa MOXKET MPOBOAMTHCS C TOMOIIBIO
tecrepa «Knnoy»

[Ipu TecTHMpoBaHMM HAKOHEYHMK (LIyH) NPWKUMAIOT K HCCIEIyEeMOMY  H3ICIHIO,
HaxoJsIIeMycs MpH KOMHATHOM Temmneparype. CKOpOCTh Ipolecca paclpelesieHHus Teria
3aBUCUT OT TEIUIONPOBOJHOCTH MaTepuasia KaMHsS. JJIEKTPOHHas cxema IpeoOpasyer Teruo,
HOTJIOMIEHHOE KAMHEM, B OTKJIOHEHHE CTPEJIKHA H3MEPUTEIBHOTO proopa.

Kpacnuwiii cekmop — COOTBETCTBYET MMMTAIUSAM OpPUIUIMAHTOB, TEIJIONMPOBOJHOCTH KOTOPBIX



HUKE TEIJIONPOBOJHOCTH aJIMa30B U HOCUT Ha3BaHUE CUMYJISHT.

3enenviii cekmop — 30Ha TEIVIONPOBOIHOCTH OpPUIUIMAHTA M HOCUT Ha3BaHUE OpUILTHAHT.
HKenmuiu cekmop — 30Ha MyaCCOHUTA.

JlanHbIi IpUOOP OTHOCHUTCS K IKCIIPECC - METOTY.

[TpoBecTu n3Mepenust 00pasloB, AaTh 3aKIIOUYEHUE O MOJATUHHOCTH MPOBEPSIEMOro 00BEKTA.
CpencrBa u3MepeHHs1 IS KOHTPOJISI 3JIEKTPHYECKUX BeJIUNYMH
DNEeKTPOU3MEpUTENbHBIE MPUOOPHI MpEeAHA3HAUYEHBI UIS W3MEPEHHS Pa3iNyYHbIX BEJIUYUH U
[IapaMeTPOB  JJIEKTPUUECKON ILENM: HaNpsyKEeHWs, CHJIbl TOKA, MOIIHOCTH, 4YacTOTHI,

COTIPOTUBIICHUS, HHIYKTUBHOCTU, EMKOCTH U APYTUX.
[lo npuHIMIy HEHCTBHS 3JIEKTPOMEXaHMYECKHE MPHOOPHI MOAPA3ACIAIOTCS Ha MHPUOOPHI
MarHUTORJIEKTPUUECKOM,  DJIEKTPOMArHUTHOW,  deppoauHAMHYECKOH,  WHAYKLIHOHHOM,
ANEKTPOCTATUYECKON CUCTEM.
3aganue. O3HaKOMUTBHCS C YCTPOUCTBOM U IIPOLIECCOM U3MEPEHUS C MMOMOUIBI0 MYJIBTUMETPA.
MyabTuMeTp SBISIETCSI YHUBEPCAJIBHBIM HpUOOpOM i u3MepeHuid. be3 »tux npudopos
HE OOXOAMTCS HU OJHO HM3MEPEHHE COIMPOTUBICHUS U HANPSOHKEHHs] TOKA U JaXKe MpocTas
poBepKa MpoBOJa Ha OOpHIB. MynbTUMETp O00BEIUHSET B ceOe (YHKIHMU Cpa3y HECKOIBKUX
npubOpOB — amIrepMeTpa, BOJIBTMETPA U OMMETpA.
Wcnonp3yroTcss /Ba OCHOBHBIX THUIIA MYJIBTUMETPOB:
aHaJIOTOBBLIH,
1 (pOBOH.
Hu¢posbie MyJIbTUMETPHI
HudpoBbie MyIbTUMETPHI OBIBAIOT:
OO1ero Ha3HAYCHUS
CrneuuanbHble
Tak, uudpoBble MYIBTUMETPHl OOILIEr0 HAa3HAYEHHUS TMOAXOAAT MJIA  E€XKEJHEBHOTO
UCIIOJIb30BaHUS.
MynbTUMETPBI IOMOTAIOT BBIOJIHUTE PadoTy 3 dekTrBHEE, ObICTPEE U TOUHEE.
Mynsrumerp M890F  — mHCTpyMeHT ¢ OarapeiiHbIM NHTaHUEM, TNpeIHA3HAYCHHBIN IS
M3MEPEHMS HaNPSDKEHMs], TOKA, COIPOTHUBIIEHUS, EMKOCTH KOHIEHCATOPOB, IIPOBEPKU TUOIOB,
TpaH3ucTopoB. [IpubGop MOXKET UCIONB30BaThCs B JIAOOPATOPHBIX, TMOJEBBIX U
IIPOM3BOICTBEHHBIX yCIOBUSIX.
C nomo1pl0 MyJIbTUMETPA U3MEPUTh HANpsSKEHUE B CETH MEpPEMEHHOro Toka. M3mepenus
npoBoauTh Kaxaele 10 MuHyT. Ilo pe3ynbraraM M3MepeHMH [aTh 3aKJIIOUYEHUE O KauyecTBE
[10/1aBa€MOM1 3JIEKTPOIHEPTUH B CETh MOTPEOUTEITIO.

Bormpocst
1. Kakue napameTpsl 371€KTPUUECKOTO TOKa MOKHO U3MEPUTh MYJIBTUMETPOM?
2. KakoBa ckopocTb U3MepeHuit nmpudopa ?
3. KakoB Meroa unaukaiuu npubdopa?
4. KakoB TemnepaTypHblii 1ana3oH XpaHeHHs U paboThl ycTpoiicTBa?
Kpurepun oueHku:

Onenka Kputepuu oneHnBaHus
- OIICHKA 15-20 | cBoOOMHOE BiTaJIeHUE MMPOPECCHOHATBHON TEPMUHOJIOTHEH;
Oanna YMEHHUE BBICKA3bIBaTh U 00OCHOBATH CBOU CY)KJICHUS;

3alaHuA OPraHu3yeT CBA3b TCOPHUU C HpaKTHKOﬁ.

OCO3HAHHO NPHUMCHICT TCOPCTHYCCKUC 3HAHUA I PCIICHUSA CHTYAallUOHHOTO

Oaiuia

- OLIEHKa 10-14 | ctyaeHT rpaMOTHO M3JaraeT MaTepuall; OPUEHTUPYETCs B MaTepuaie, BIaJeeT

npodeccHoHabHOM TEPMUHOJIOTHEW, OCO3HAHHO TMPUMEHSET TEOpPeTHUECKUe
3HAHUS I PeNISHUs CUTYAIlMOHHOTO 3aJ]aHus, HO Cojep)aHue U (opma oTBeTa
HMMEIOT OTJIeIbHbIE€ HETOYHOCTH;

oreHka 6-9 damr

CTYACHT H3Jlara€t M™Marcpuajl HCIOJHO, HCIOCICAOBATCIBHO, OOIIYCKAacT
HCETOYHOCTH B OHNPCACICHUHA HOHHTHﬁ, B TPHUMCHCHUUA 3HaHUHN JJII peiCHUA
CUTYAaIUOHHOTI'O 3aaHHs, HC MOXKET 1OKa3aTCIbHO 000CHOBATH CBOU CYXKIACHUIA

ouenka 0-5 6ayuioB

B OTBETE IPOSBISETCS HE3HAHWE OCHOBHOTO MaTepuana MporpaMMBbl,
JIOMYCKAIOTCS TPYObIe OMHMOKY B M3JI0)KCHUU, HE MOXKET IIPUMEHSATh  3HAHUS IS
pelleHrs CUTYAllMOHHOTO 3aJlaHMsi, OTCYTCTBYET apryMEHTallusi H3JI0XKEHHOU




| | TouKHM 3peHust, HeT COGCTBEHHON MOBUIIHH. |
MakcumanbHasi cymMmma OaJIjIoB 3a BBITIOJIHEHHE JTa0opaTOpHbIX 3aganuii: 20 6amnos (10 3aganuit 1o 2 6amia

O01asi mKaJjia oneHuBaHus, 0aJIbI

Buja onenku 2 ceMecTp
Omnpoc B ycTHO# popme 40
Tectrl 5
3amanus 1) MPAKTUYECKHUX 3aHATUI 35
3amganus A1 Ja00paTOPHBIX 3aHATHH 20
O0mas MakcHMaJIbHAsA CyMMa 0aJ1j10B 100

3 MeToauyeckne MaTepHaJibl, ONpedeJsone NpoueAypbl ONeHUBAHUS 3HAHMN, YMEHUH, HABBIKOB M
(MJIM) oNBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX ITANBI JOPMUPOBAHUS KOMIIETECHIUI

[Tpoueyps! OlICHUBAHMSI BKITFOYAIOT B ¢€0s1 TEKYIIUH KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAITHIO.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJMUTCS C UCIIOIb30BAHUEM OLICHOUHBIX CPEJCTB, PEACTABICHHBIX B
M. 2 JAHHOTO NPWIOKEHHS. Pe3ynbTarbl TEKYIIEro KOHTPOJsS JOBOIATCS 1O CBEICHHS CTYACHTOB JI0
MIPOMEKYTOUHOM aTTECTAlUU.

IIpomexyTouHas aTTecTANMS IIPOBOIUTCS B opMe  3adyera.
3ader MPOBOJAUTCS MO PACHHUCAHUIO MPOMEKYTOUHOW aTTEeCTallMd B YCTHOM Buie. Pe3ynbrarsl aTTecTanuu
3aHOCATCS B DK3aMEHAIIMOHHYIO BEAOMOCTh W 3a4€THYIO KHIDKKY cTyaeHTa. CTyIeHThI, HE MpOIIeAIIne
MIPOMEXKYTOUHYIO aTTECTAIUIO M0 IPaUKy CECCHH, JOIKHBI JINKBUAUPOBATH 3a/I0JDKEHHOCTh B YCTAHOBJIEHHOM
MOPAIKE.



Ipuio:xkenne 2
METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO JUCIHUIIJINHBI

VY4eOHBIM IJIAHOM MPETYCMOTPEHBI CIIEIYIOIINE BUJIbI 3aHATHIA:

- IPAKTUYECKUE 3aHSATHSL.

-J1a00paTOpHbBIC 3AHITHSI.

B xonme mpakTtuyeckux U 1aOOPaTOPHBIX 3aHATUN YIIYOJISIOTCS M 3aKpPEIUISIIOTCS 3HAHUA CTYAEHTOB IO ALY
PaCCMOTPEHHBIX BOIPOCOB, PA3BUBAIOTCS HABBIKM aHANN3a, HABBIKA A((OEKTHBHOTO MPHUHSATHS PEUICHUH IO
npo0yieMaM yrpaBJieHHs HaJIe)KHOCTBIO MTPOYKIIH, CUCTEM.

[Tpu MOATOTOBKE K MPAKTUYECKUM U JTAOOPATOPHBIM 3aHATUSM KKIBIA CTYJCHT JTOJIKCH:

— U3yYUTh PEKOMEHOBAHHYIO YUYEOHYIO JIUTEPaTypy;

— U3Y4YUTh CTAaHIAPTHI,

— OJATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMOM TEME;

—I[MMUCbMEHHO PEIIUTh  3aJaHHE€, PEKOMEHJOBAHHbBIE MPEIIOIABATENEM [IPU U3YUECHUU KaXKI0U TEMBI.

KouTponb camocTosTenbHOM paboThl CTYJEHTOB HaJ y4yeOHOW IpOrpaMMoil Kypca OCYILECTBISETCS B XOe
3aHSTHIA METOJIOM YCTHOTO OTIPOCA WIJIH TIOCPEICTBOM TECTUPOBaHUs. B X0/1e caMOCTOSTENhHON padOThI KaXKIbIN
CTYZCHT 00s13aH MPOYUTATh OCHOBHYIO U [0 BO3MOXKHOCTHU JOIOJHUTENBHYIO JIUTEPATYpy MO U3ydaeMon TeEMe.
JIns MOATOTOBKM K 3aHATHSAM, TEKYIIEMY KOHTPOJK W IPOMEKYTOUYHOW AaTTECTAlUH CTYIACHTBI MOLYT
BOCIIOJIb30BaThCSl  AJIEKTPOHHO-OMOMMOTEUHBIMU cUcTeMaMH. Takke oOydaroluecss MOTYT B3STh Ha JIOM
HEO0OXOIUMYIO JINTEPATyPy Ha a0OHEMEHTE YHHBEPCUTETCKOW OMOIMOTEKN HITH BOCTIONB30BATHCS YU TATLHBIMH
3aJIaMH.



