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IIporpammy coctaBui(u):

K.m.H., 0oyenm, bpamxoeckuii E.B.

Pabouas nporpamma
MetpoJiorus, cTaHAAPTH3ALUS, cepTHHUKALMA

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBII rOCy1apCTBEHHBIH 00pa30BaTENBHBIN CTAHAAPT BHICIIEr0 00pa3oBaHus - OakalaBpHaT 110 HAITPABIECHHIO TTOITOTOBKA
15.03.02 TexHonormueckue MaIuHel H 000pyaoBaHue (puka3 MuHo6pHayku Poccun ot 25.11.2021 1. Ne 465 0.8.)

CocrapneHa Ha OCHOBaHUH y4eOHOTO IIJIaHa:

15.03.02 TexHomormueckue MamuHeI 1 00opyaoBanue, 15.03.02 22 TexHOIOTHY. MAIIUHEI U
obopynoBanue 2022 MuTOM/I.plx , yrBepxkaeHHOro YuensiM coerom @I'AOY BO HUTY "MUCuC" B cocrase
cootsercrBytomeit OITOIT BO 30.11.2021, npotokoin Ne 35

Vrepxaena B cocrase OITOIT BO:

15.03.02 TexHonormueckue MalIuHbI 1 000pyJ0BaHUE, , yTBEpXKIEHHOH YueHnsiM coeToM PT'TAOY BO HUTY "MUCuC"
30.11.2021, mporokoin Ne 35

Pabouas nporpamma onoOpeHa Ha 3acelaHuU

Kadenpa meraaaypruyeckux TexHoJoruii u ooopyrosanusi (Hosorpounkuii puiauasn)

IIpotokon ot 12.03.2025 ., Ne3

PykoBoguTens moapasneneHus K.I.H., goueHT Hedenos A.B.



1. HEJIX OCBOEHUA

1.1 | [IpunobpereHue CTyAeHTaMH KOMIIETCHIIHH B 00JIaCTH METPOJIOTHH, CTAaHJAPTH3AINH U CEPTU(HKALINH, YTO ITO3BOJIUT B
JanbHeiieM paboTaTh B COOTBETCTBUU C ACHCTBYIOIIMMH HOPMAaTUBHBIMU JOKyMEHTaMH IO 00ECIICUEHUIO Ka4ecTBa;

1.2 | U3y4uTh HEOOXOAUMBIE TEOPETHYECKHE CBEICHUS B 00IaCTH METPOJIOTHH, CTAaHAAPTH3ALNYN U CepTUHUKALNU B chepe
pUOOpeTacMoi CrIeHHaTbHOCTH;

1.3 | Cnoco6cTBOBaTh (POPMHUPOBAHHIO YMEHHUH paboTaTh ¢ HOPMAaTUBHOM JOKyMEHTalMEH B cepe METPOIOTHH,
CTaHJapTU3alUH U CepTH(OUKALNN;

1.4 | Cioco6¢TBOBaTh (hOPMHUPOBAHHIO HABBIKOB PAOOTHI CO CPEACTBAMK H3MEPEHHIHA

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Baox OII: b1.B

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | Teopus BeposSTHOCTEH 1 MaTeMaTHUECKasl CTATUCTUKA

2.1.2 |HauepraTenbHas reoMeTpus U HH)KeHEpHast rpaduka

2.1.3 | DnexTpoTexHHUKa

2.2 Jucunninabl (MOAy/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTBYOLIEe:

2.2.1 |MawmuHsl 1 arperatsl METAJULyprUYeCKOro Mpou3BOACTBA

2.2.2  |Mogenuposanue npoueccoB OM/I ¢ HCIIONB30BaHUEM COBPEMEHHBIX IIPOrPAMMHBIX IIPOAYKTOB

2.2.3 | OCHOBBI MOJICITHPOBAHHS TIPOIIECCOB 0OPaOOTKH METaJIOB IaBICHUEM

2.2.4 | OCHOBBI IPOEKTUPOBAHUS

2.2.5 HpOI/ISBOI[CTBCHHaSI MMpaKTHUKa Mo MOJIYUYCHHIO HpO(i)eCCI/IOHaJ'ILHBIX yMeHHI’I " OIIbITa HpO(bCCCI/IOHaJTBHOI;‘I JACATCIBHOCTH

2.2.6 | Teopust 00pabOTKH METAJIOB JAaBJICHUEM

2.2.7 | Teopus mnactuveckoi aehopMainnuy METALIOB

2.2.8 | OCHOBBI TEOpUU TPEHUS M U3HAIINBAHUS

2.2.9 | OcHOBBI TPUOOIOTHH U TPUOOTEXHUKHU

2.2.10 |TloaroToBKa K MpOLEAYPE 3aAIIUTHI M 3aIMTa BHIMTYCKHON KBATH(UKAITHOHHOK pabOoThI

2.2.11 |IlpenmumioMHas MPaKTHUKA JIs BBIMOIHEHHUS BBITYCKHON KBaTH()UKAIIMOHHOH PaOOTHI

2.2.12 | CoBpeMeHHOE 000PYIOBaHHE MALTMHOCTPOUTEIBHBIX 3aBOJOB

2.2.13 | CoBpemenHoe o6opynoBanue nexoB OM/]

2.2.14 |Lucdposlie IBOHHUKN B MAITMHOCTPOUTENEHOM IIPOU3BOICTBE

2.2.15 |Hudpossie neoitauku B OM/I

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

OIIK-5: CnocodeH padoTaTh ¢ HOPMATHBHO-TEXHUYECKOI JOKYMEHTalUell, CBA3aHHOM ¢ podeccuoHaTbHO
JeSITeJILHOCTBIO, ¢ Y41eTOM CTAHIAPTOB, HOPM M MPABUII

3HaTb:

OIIK-5-31 IMOCTAHOBJICHUS, PACTIOPSIKCHUA, IPHUKA3bl, MCTOAUYCCKUEC 1 HOPMATUBHBIC MAaTCPpHUAJIbI, KAaCAOIIUECA ITPOCKTUPOBAHU
TEXHOJIOTHIECKOT0 000PYI0BAHHS;

OIIK-11: Cnioco0en npuMeHATh METOAbI KOHTPOJISA KA4eCTBAa TEXHOJIOTHYeCKUX MaIlMH U 000py10BaHuUsl, IPOBOJUTH
aHAJIU3 NPUYUH HApYLIeHHil UX paGoToCoCOOHOCTH H pa3padaThIBATh MEPONPUSTUS M0 UX NPEAYNPeKICHHI0

3HaTb:

OIIK-11-31 3HaTh OCHOBHBIE TPYIIIHI M KJIACCH COBPEMEHHBIX MAaTEPHAIIOB, HX CBOHCTBA M 00JIACTH NPUMEHEHHS, TIPHHITHITEI
BBIOOpA

IIK-6: CniocoGeH npuMeHATH METOAbI KOHTPOJIA KavyecTBa U3/iejinii 1 00beKTOB B cpepe npodeccuoHAILHOM
AesITeJILHOCTH, AaHAJTU3MPOBATH MPUYUHBI HAPYLIEHUI TEXHOJOIMYeCKHX POLECCOB M Pa3padaTbIBAThL MEePONPHUATHUS MO UX
NpeAYNPeKAeHHI0, 00eceYnBATh TEXHOJOTHYHOCTh H3/1eJIMil M ONITUMAJIBHOCTh MPOLECCOB MX U3rOTOBJICHUS

3HaTh:

[IK-6-31 TexHudeckue ycioBus U Ipyrue HOPMAaTUBHBIE IOKYMEHTBI;

OIIK-5: CniocodeH pa6oTaTh ¢ HOPMATHBHO-TEXHHUYECKOH JOKYMEHTAIUel, CBA3aHHOM ¢ TpodeccuoHaTbHO
HeSITEJILHOCTBIO, ¢ Y4eTOM CTAHIAPTOB, HOPM M MPaBUI

YMeTh:

OIIK-5-Y1 BBITIOJIHATh TEXHHYECKUE YEPTEKH, COOPOUHBIC YEPTEKH M JETAINPOBKH, a TAKIKE YEPTEKH OOIIEro BHIA B




cootBerctBuu ¢ ECK/I;

OIIK-11: Cniocoben npuMeHATh METOAbI KOHTPOJISA Ka4yeCcTBAa TEXHOJIO0THYeCKUX MAIlMH U 000pY10BaHuUsl, IPOBOJUTH
aHaJIM3 NPUYHMH HAPYLICHUI HX Pa00TOCIOCO0OHOCTH M Pa3padaThIBATh MEPONPUSITHSA 110 UX NPEAYNPEKACHHIO

YMmerb:

OIIK-11-Y1 ymets onpenenaTs Gpu3ndecKue U MEXaHIMYeCKHe CBOMCTBA MaTePHaJIOB IIPH PA3IMIHBIX BUIAX UCIBITAHUH

IIK-6: CniocoGeH npuMeHATH METOAbI KOHTPOJIA KayecTBa U3iejnii U 00beKTOB B cepe npodeccuoHaILHOM
AesITeJILHOCTH, AaHAJTU3MPOBATH NPUYUHLI HAPYLIEHUI TEXHOJOIMYeCKHX POLECCOB M Pa3padaTbIBAThL MEPONPHUATHUS MO UX
NpeAYNPeKAeHHI0, 00eceYBATh TEXHOJOTHYHOCTh H3/1eJIMil M ONITUMAJIBHOCTh MPOLECCOB MX U3rOTOBJICHUS

YMmerb:

TIK-6-Y'1 KOHTpOIMPOBATh COOMIOACHUE TEXHOIOIMYECKON TUCIUIUIMHBI IPH U3TOTOBJICHUH U3IENINH;

OIIK-5: CniocodeH pa6oTaTh ¢ HOPMATHBHO-TEXHUYECKOH TOKYMEHTAIUel, CBA3aHHOM ¢ TpodeccuoHaTbHO
JeSITeJILHOCTBIO, ¢ Y4eTOM CTAHAAPTOB, HOPM M MPABUI

Baaaernb:

OIIK-5-B1 merogamu pa3pabOTKH TEXHHIECKUX U paO0YHX MPOCKTOB TEXHOIOTHYECKOTO 000PYIOBaHHS.

OIIK-11: Cnioco0en npuMeHATh MeTOAbI KOHTPOJIA KA4eCcTBa TeXHOJI0THYeCKUX MAIlMH U 000py10BaHuUsl, IPOBOIUTH
aHaJIM3 NPUYHMH HAPYLIECHUI HX pa00TOCIIOCO0OHOCTH M Pa3padaThIBATh MEPONIPUSITHS 110 UX NPEAYNPEKACHUIO

Baanernb:

OIIK-11-B1 B1ageTs HaBBIKOM 0OOOLICHHS U ITPEAOCTABICHUS PE3yIBTaTOB COIMOIOTHYECKOr0 HCCIISIOBAaHNS B HAYIHOM OTYETe

IIK-6: Cnioco0eH npuMeHATH METOAbI KOHTPOJIA KavyecTBa U3/iejnii 1 00beKTOB B cepe npodeccuoHAILHOM
AesITeJILHOCTH, AaHAJTU3MPOBATH NMPUYUHLI HAPYLIEHUI TEXHOJOIMYeCKHX MPOLECCOB M Pa3padaTbIiBAThL MEPONIPUATHS MO UX
NpeAYNpeKIeHHI0, 00eceYMBATH TEXHOJOTHYHOCTh H3/1eJIMil M ONITUMAJILHOCTh MPOLECCOB UX U3rOTOBJICHUS

Baangern:

IIK-6-B1 meTogamu pa3paboTKu MEPOIIPUATHIL 110 MPEAYNPEKACHUIO HAPYLICHUH TEXHOIOTHYECKHUX MPOLIECCOB.

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHS TeM /BH 3aHATHS/ / Kype HHIMKATOPBI M 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pa3nen 1. OcHoBBI
METPOJIOTHH
1.1 OCHOBHEBIE ITOHSATHSA 5 4 OIIK-5-31 JI1.2J13.1
METPOJIOTHHU, TEPMUHBI U OIIK-11-31TIK | 313233
onpenenenus. Puznueckas -6-31

BEITMYUHA, HCTHHHOE 1
JNIEHCTBUTEIBLHOE 3HAUECHHE
(hU3NIECKOM BEINUHMHBL.
CucteMsl BEUYUH U
CHCTEMBI eIUHHII.
MexyHapoiHasi cucTemMa
eAnHUI PU3NIECKUX
BeNTM4YMH. PasMepHOCTS,
HOHSATHE 00 aHaJH3e
pasmepHocTel. 3mepenue
(U3HYECKON BEIMUHMHBI.
Buzbl, IpUHIAIIEL 1 METOBI
U3MEpPEeHUH, UX
kiaccudukanms /JIex/




1.2 IorpemHocTy U3MepeHuil, OIIK-5-31 JI1.2J13.1
HX KJacCuUKaIHsL. OIIK-11-31TIK | 513233
CucremMaTuyeckue -6-31
MOTPEIIHOCTH, CIOCOOBI X
oOHapy>KeHUs U
uckioueHus. OCHOBHbIE
METOJIBI OIICHKU
HOrPEIIHOCTEN U3MEPEHHUS.

CpencTBa u3MepeHui 1 Ux
KIIaccu(uKaIms.
IorpemHnoctu cpencrs
HU3MEpPEHUH U uX
HopmupoBaHue. Kiaccsl
TOYHOCTH CPE/ICTB
u3MepeHuit. Beibop cpencts
U3MEPEHUI Il 00ecICYCHHS
TpeOyeMoll TOYHOCTH
pesyabrata u3mepenus /Jlex/

1.3 Pazpabotka u OIIK-5-31 JI1.2J13.1
METPOJIOTHYECKas OIIK-11-31TIK | 513233
aTTecTallysl METOINUK -6-31
BBITIOJTHEHUST I3MEPEHUH.

Bocnpoussenenue u
nepenava pa3mMepa eAuHHIIL.
DTaJOHBI OCHOBHBIX STHHHIT
(bU3NUECKUX BEITHYHH.
[TonsiTue 0 moBepke U
KaJInOPOBKE CPENICTB
HU3MEPEHUH U O IOBEPOYHBIX
cxemax /Jlek/

1.4 [IpaBuia nocTaHOBKH OIIK-5-31 JI1.2J13.1 Pa6ora B P6
W3MEPUTENLHON 3a/1a4H. OIIK-5-V1 213233 rpymre
Br16op cpencTs m3mepeHuit OIIK-11-31
no TouHocTH. CrocoOb OIIK-11-V1
O0OHAPYKEHHS U UCKITFOUCHHS [TK-6-31 TTK-6-

CHUCTEMAaTHYECKHUX Vi
norpemHoctet. /TIp/

1.5 MaremaTHnueckast 00paboTka OIIK-5-31 JI1.2J13.1 Pa6ora B P7
PE3yAbTaTOB KOCBEHHBIX OIIK-5-Y1 212233 rpymnme
W3MEpEHH. OIIK-11-31
Marematmueckas 00paboTKa OIIK-11-Y1
PE3YyIABTATOB COBOKYITHBIX U TIK-6-31 IIK-6-

COBMECTHBIX u3mepenuit /I1p/ Vi

1.6 MaremaTrdeckas 00paboTKa OIIK-5-31 JI1.2J13.1 Pabora B P8
pEe3yIABTaTOB IPSIMBIX OIIK-5-Y1 2132233 rpyIie
n3mepenuii /Tlp/ OIIK-11-31

OIIK-11-V1
[TK-6-31 TIK-6-
V1

1.7 N3y4enue npuHnuna OIIK-5-Y1 JI1.2J13.1 PaGora B P1
JeHCTBUS 1 paboThI OIIK-5-B1 213233 rpymnme
MIEPEHOCHOT O OIIK-11-VY1
noreHnuomeTpa /J1abd/ OIIK-11-B1

[IK-6-VY1 IIK-6
-Bl

1.8 YCTpoiCTBO ¥ IPUHITUIT OIIK-5-V1 JI1.2J13.1 Pabora B P2
JEUCTBUS OIIK-5-B1 212233 rpyIie
MarHUTOIEKTPUYECKOTO OIIK-11-V1
ragpBaHometpa /J1a6/ OIIK-11-B1

[K-6-VY1 TIK-6

-Bl




1.9 TepmonnexTpudeckue OIIK-5-Y1 JI1.2J13.1 Pabora B P3
TepMomeTpbl /J1ab/ OIIK-5-B1 2139233 rpyrie
OIIK-11-V1
OIIK-11-B1
[IK-6-Y1 IIK-6
-B1
1.10 | M3mepenue Temmeparypsl OIIK-5-V1 JI1.2J13.1 Pabora B P4
JNEKTPUYECKUMHU OIIK-5-B1 010293 rpymIe
TePMOMETPaMHU OIIK-11-V1
comnpotusieHus /J1ad/ OIIK-11-B1
[K-6-VY1 TIK-6
-B1
1.11 |M3mepeHue TemMmepaTypsl OIIK-5-Y1 JI1.2J13.1 Pabora B P5
ONTHYECKUM OIIK-5-B1 213233 rpymre
npomerpoM /J1a6/ OIIK-11-Y1
OIIK-11-B1
[IK-6-Y1 IIK-6
-B1
1.12 [ToaroroBka K NpakTHYECKUM OIIK-5-31 JI1.2J13.1 KM1 P1,P2,P
1 1abopaTOPHBIM OIIK-5-Y1 212233 3,P4,P5,
3anstusM /Cp/ OIIK-5-B1 P6,P7,P
OIIK-11-31 8
OIIK-11-Y1
OIIK-11-B1
[IK-6-31 IIK-6-
VY1 IIK-6-B1
Pa3gen 2. OcHoBBI
CTaHIAPTH3AINU
2.1 CyIHOCTh CTaHAAPTHU3ALINH, OIIK-5-31 JI1.2J13.1
ee 3Ha4YeHUE IS OIIK-11-31TIK | 513233
MPaKTUYECKOH 1€ TEIbHOCTH, -6-31
€€ poJIb B PELICHUN
pOOJIEMBI IOBBIIICHUS
Ka4ecTBa IMPOIYKIINH U ¢
KOHKYPEHTOCTIOCOOHOCTH.
OCHOBHBIE TPUHIUIIBI
CTaHAAPTU3AINY:
CHUCTEMHOCTD,
MIPOTPECCHUBHOCTD,
ONTHMU3AIIHNS,
KOMIUTEKCHOCTB. /JIex/
2.2 Kareropun HopMaTHBHBIX OIIK-5-31 JI1.2J13.1
JIOKYMEHTOB I10 OIIK-11-31 IIK 212233
cTaHAapTu3auuu. Buapt -6-31
CTaHIaPTOB.
OpraHu3anroHHO-
METOANYECKHE H
OO0IIETEXHUYECKHE CUCTEMBI
crasgaptoB. OpraHu3anus
pabort mo
cra"napruzanuu /Jlex/
2.3 locynapcTBenHas cucrema OIIK-5-31 JI1.2J13.1
crangapruzanuu (IOCT P). OIIK-11-31TIK | 513233
OOBEKTHI TOCYAAPCTBEHHOM -6-31

cragaaprusanuu. IIpaBosoe
obecrieuenue
craHaapTu3anuu. 3akoH PO
"O crangaptuzanuu’
Me:xnyHaponHoe
COTPYJHUYECTBO B 00JIaCTH
CTaHAapTU3ALINH.
MesxnyHapoaHble
OpraHHu3aI|H 110
CTaHAApTU3ALNH, UX 1eJTH 1
3amaun /JIex/




24 IMopsanox pa3paboTku 2 OIIK-5-31 JI1.2J13.1 Pabora B P9
HOPMAaTHBHBIX JIOKYMEHTOB OIIK-5-V1 213233 rpymre
pasmuyHoro yposHs /I1p/ OIIK-11-31
OIIK-11-V1
TIK-6-31 IIK-6-
Vi
2.5 [ToaroroBka K KHOTPOJILHOM 2 OIIK-5-31 JI1.2J13.1 KM1 P9,P6.P
pabote Nel /Cp/ OIIK-5-Y1 D1 23 B4 7,P10,P8
OIIK-5-B1
OIIK-11-31
OIIK-11-Y1
OIIK-11-B1
TIK-6-31 IIK-6-
V1 IIK-6-B1
2.6 KontponbHas padoTa 1,5 OIIK-5-31 JI1.2J13.1 KM1
Nel /Tp/ OIIK-5-Y1 21 23 B4
OIIK-11-31
OIIK-11-V1
TTK-6-31 TIK-6-
v1
2.7 CranaapTH3aluOHHBIN 3 OIIK-5-31 JI1.2J13.1 Pabora B P10
KOHTPOJIb U OIIK-5-V1 213233 rpymre
METPOJIOTHYECKASI OIIK-11-31
JKCIIEPTH3a BBIILYCKHBIX OIIK-11-V1
KBaTH(PHUKAITHOHHBIX [TK-6-31 TTK-6-
pa6ort /TIp/ Vi
2.8 [ToaroroBka K NpakTHYECKUM 2 OIIK-5-31 JI1.2J13.1 P6,P7,P
3anstusm /Cp/ OIIK-5-V1 D152 33 9,P8,P10
OIIK-5-B1
OIIK-11-31
OIIK-11-Y1
OIIK-11-B1
I1K-6-31 IIK-6-
V1 IIK-6-B1
Pa3gen 3. OcHoOBBI
ceprudpuxanuu
3.1 Ceprudukanyms, ee 4 OIIK-5-31 JI1.2J13.1
CYIIHOCTbh, 3HAYCHHE U POJIb OIIK-11-31TIK | 513233
B MEX/IyHApOJIHOW TOPTOBJIE -6-31

u corpynanuecTBe. OObEKTHI
CcepTUHUKAIIHH.
XapaKkTepUCTUKH,
OIIpeAeNsieMbIe TIPH
cepTUHUKAINY.
O6s13aTenbHas U
JIOOPOBOITEHAS
cepTu(UKanus.
HopMmartuBHOe obecnieueHme
cepTudukanuy. Busr
HOPMAaTHBHBIX JJOKYMEHTOB
HA IPOIYKIIHIO,
MOAJICKAIIYIO CepTHHUKAINT
1 TpeOOBaHUS K UX
conepkanuto. OCHOBHBIE
oIepanuy Mpy MOArOTOBKE U
MIPOBE/ICHUH CEePTHHOUKAIINH.
Cxemsl cepTH(UKAINN.
Bunsl ceprudukatos.
Cucrembl

ceprudukanmy /Jlex/




32 Opraxusanust paboT mno 2 OIIK-5-31 JI1.2J13.1
ceptudukanuu B POD. OIIK-11-31TIK | 513233
Cucrema cepTrUGHUKAITIU -6-31
I'OCT P, ocHoBHEIE
nosiokeHus. yHKIUU
OpraHoB IO cepTH(UKAIHH,

UX CTaTyC, B3aUMOJEHCTBUE
¢ LleHTpanbHBIM OPraHOM
cucremsl [lonsTue o
CepTUPHUKAIIMU CHCTEM
Ka4yecTBa M MPOHU3BOJICTB.
MexyHapoiHas IpakTHKa
CepTUDHUKAIIHH.
MexryHapoIHbIE
HOPMAaTHUBHBIE IOKYMEHTHI B
obyactu

ceprudukanmu /Jlex/

33 Cucrema KayecTBa 4 OIIK-5-31 JI1.2J13.1 Pabora B P11
IOPEANPHUATHS U €€ JJIEMEHTHI. OIIK-5-Y1 013233 rpymnmne
Mesx1yHapOIHBI CTaHAAPT OIIK-11-31
NCO 9001-00: Cucrema OIIK-11-VY1
KauecTBa. Mojens s TIK-6-31 I1K-6-
o0ecrieueHus KayecTBa pu Vi
IIPOEKTUPOBaHUH,
pa3paboTke, MPOU3BOICTBE,

MOHTaXXe U
obcmyxuanuu /I1p/

34 IToka3zarenu kauecTBa 4 OIIK-5-31 JI1.2J13.1 Pab6ora B P12
METaJUTypruyecKoi OIIK-5-V1 010233 rpymrne
npoaykin. Kimaccuduxanus OIIK-11-31
MoKasareneil KauecTna. OIIK-11-V1
Howmenkiarypa noka3zarenei [TK-6-31 TIK-6-

KayecTBa METaJLILypruuecKon Vi
npoaykiuu. Merozst

omnpeneneHus nokasareneit

KayecTBa, UX

knaccugukanyst /TIp/

3.5 MeTtoap! Hepa3pyILAOLIETro 5 OIIK-5-31 JI1.2J13.1 PaGora B P13
KOHTPOJIS KauecTBa OIIK-5-V1 213233 rpymre
METaJUTypruyecKoi OIIK-11-31
MPOIYKIMH, UX OIIK-11-V1
knaccupukanys, GpuzndecKkas TIK-6-31 IIK-6-

CYILIIHOCTb, METPOJIOTUYECKOE Vi
obecneuenue /I1p/

3.6 [ToaroroBka K KHOTPOJILHOU 2 OIIK-5-31 JI1.2J13.1 KM2
pabote Ne2 /Cp/ OIIK-5-Y1 01 33 54

OIIK-5-B1
OIIK-11-31
OIIK-11-V1
OIIK-11-B1
ITK-6-31 IIK-6-
V1 IIK-6-B1
3.7 KontponbHas pabota 1,5 OIIK-5-31 JI1.2J13.1 KM2
Ne2 /Tp/ OIIK-5-Y1 212233
OIIK-11-31
OIIK-11-V1
TIK-6-31 TIK-6-
Vi
3.8 [ToaroroBka K MpakTHYECKUM 2 OIIK-5-31 JI1.2J13.1 P11,P12,
3aasTusm /Cp/ OIIK-5-Y1 212233 P13,P10
OIIK-5-B1
OIIK-11-31
OIIK-11-Y1
OIIK-11-B1
TIK-6-31 IIK-6-

V1 IIK-6-B1




Pa3nen 4. Texuuueckoe
3aKOHOIATEJIbCTBO
4.1 IToHsiTHE O TEXHMUECKOM 5 4 OIIK-5-31 JI1.2J12.1
pETryJINPOBAHNH. OIIK-11-31 TIK J2.2
TexHuueckuil periaMeHT. -6-31 JI2.3J13.1
l'ocynapcTBeHHBIN KOHTPOJIb 213233
W Ha/130p 32 COOJIIOICHUEM
TpeOOoBaHMIA
TEXHHYECKUX PErIAMEHTOB
/JTex/
4.2 Brinonnenue qoManiaero 5 4 OIIK-5-31 JI1.2J12.1 KM1,K
3amganus /Cp/ OIIK-5-Y1 2.2 M2
OIIK-5-B1 J12.3713.1
OIIK-11-31 31 32 33
OIIK-11-Y1
OIIK-11-B1
[IK-6-31 IIK-6-
V1 IIK-6-B1
4.3 IMoxroroBka k sx3ameny /Cp/ 5 3 OIIK-5-31 JI1.2712.1 KM3
OIIK-5-Y1 2.2
OIIK-5-B1 J12.3713.1
OIIK-11-31 31 32 33
OIIK-11-Y1
OIIK-11-B1
ITK-6-31 TIK-6-
VY1 IIK-6-B1
4.4 DK3aMeH B YCTHOU 5 36 OIIK-5-31 JI1.2J12.1 KM3
hopme /Ix3amen/ OIIK-5-Y1 2.2
OIIK-5-B1 J12.3J13.1
OIIK-11-31 31 32 33
OIIK-11-Y1
OIIK-11-B1
ITK-6-31 TIK-6-
V1 IIK-6-B1
Pasnea 5. IloaroroBka k
KOHTPOJbHBIM
MEpONpHATHAM 1
BBINOJIHSEMBIM padoTam
5.1 O0BeM Jacos 5 14 OIIK-5-31 J2.1J12.2 KMI1,K
CaMOCTOSATEIbHON pabOTHI HA OIIK-5-Y1 JI2.3J13.1 M2,KM
nmoarotosky k KM /Cp/ OIIK-5-B1 D132 53 54 3
OIIK-11-31
OIIK-11-V1
OIIK-11-B1
ITK-6-31 TIK-6-
V1 IIK-6-B1
52 O0BeM gacos 5 28 OIIK-5-31 J1.1 P1,P2,P
CaMOCTOSITENIbHOI paboThI Ha OIIK-5-V1 JI1.2J12.1 3,P4,P5,
moarotoBky k BP /Cp/ OIIK-5-B1 2.2 P6,P7,P
OIIK-11-31 JI2.3713.1 8,P9,P10
OIIK-11-V1 D12223 54 ,P11,P12
OIIK-11-B1 ,P13,P14
ITK-6-31 TIK-6-
V1 IIK-6-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutposabHble MeponpusTHs (KOHTPOJIbHAS padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon Konrponsnoe l_I[/IIzIOI;IeIl:ﬂeMHe B
KM MepOpHATHE JTIUKATOPBI OTIPOCHI JIJISI TOJITOTOBKU

KOMIIETEHIINI




KM1

KontponbHas
pabora Nel

OIIK-5-31;011K-5-
V1;0IK-11-
31;0MK-11-Y1;TTK-
6-31;TIK-6-Y1

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH pabote Nel

1. Beenenue. OcHoBHbIe oHsTHSE MeTposiorun. Cucrema ['CII.

2. Bugpl cpencTB U3MepeHUil.

3. IlorpemHocTy U3MEpEHUH.

4. EauHuIp! u3MEpeHus 1 CUCTeMbl enuHuL. Onepanus u3MepeHusl.
5. VsmepurensHble TpeoOpazoBaTey (MHIyKTHBHBIA, HHAYKIIMOHHBIH,
YaCTOTHBIH, TOTEHIIMOMETPHUIECKHH). Y CTPOHCTBO U IPUHINIT
JeHCTBUS.

6. TIuddepenrmanbHO-TpanchopMaTopHast U peppoauHaMUIecKas
CHCTeMa TIepeiauyl MoKa3aHui. 7. ABTOMaTHYECKHE YPaBHOBEIIICHHEIE
MOCTHI.

8. ABTOMaTnveckue noTeHIIHOMETPHI.

9. MaruuTosaeKTpuyecKie JOrOMETPhI.

10. ITonATHE 0 TemMnepaType U TEMIIEPATYPHBIX IIKaIax.
Knaccudukarmsa MeTonoB 1 npuOOpoB I H3MEPEHHs TEMIIEPaTyPhI.
11. XXunkocTHbie, OUMETAINTUYECKHE, TUITATOMETPUUYECKHE,
MaHOMETPHYECKUE TEPMOMETPHI.

12. OnucaHue ¥ NpUHINI ASHCTBUSA DIIEKTPUYECKUX TEPMOMETPOB
COIPOTHUBIICHHUSI.

13. Onucanue ¥ NPUHIKI JEHCTBHS TEPMOIIEKTPUIECKIX
TEpPMOMETPOB.

14. beckonTakTHas nupoMerpus. Kiaccuduxarust mHpoMeTpos.

15. OnTHueckuii TUpOMETp C UCUEe3atoLIed HUThIO, TUPOMETP
CTEKTPAIBEHOTO OTHOIIECHHUS, MTUPOMETP CYMMAapHOTO W3ITyYeHHUSI.
IIpuHnun necTBUs, CpPaBHEHUE.

16. Usmepenue napnenus. JKuakoCcTHbIE MAHOMETPBHI.

KM2

KonrponbHas
paborta No2

OIIK-5-31;011K-5-
V1;0lK-11-
31;011K-11-V 1;TTK-
6-31;ITK-6-Y 1

Teopernueckne BOIIPOCH K KOHTPOIBHOI padoTe No2

1. TeH3oMmeTpudecKre U MarHUTOAHU30TPOIIHBIE IaTUUKHU JaBICHUSL.
YcTpoiicTBO, MPUHLMT JEHCTBUS B 00IaCTH IPUMEHEHUSI.

2. IIbe3oanexrpuyeckuil ManoMerp. MsmepeHue Bakyyma.

3. U3mepenue pacxoja U KoauuecTBa. TaxoMeTpUuecKue yCTpOHCTBa.
4.TlopurHeBoi 1 TUCKOBBIM KaMEPHBIN PACXOIOMEPHI.

5. JlomacTHOM, IIECTEPEHHBIN U POTAIMOHHBIA CUETUNKH.

6. MHOTOCTpYHHBIH, IAPUKOBBIN M (POTOONTHIECKHN PacXOTOMEpPHI.
7. OneKTpoMarHUTHbIE U UHAYKIUOHHBIE PACXOA0MEPHI

8. Onpenenenue pacxoja METOJOM MOCTOSIHHOTO Mepernaia JaBIeHHs.
9. Omnpezenenre pacxojia METOJIOM NIEPEMEHHOrO Nepenaja 1aBIeHuUsI.
10. U3mepenwne yposHs. [TomaBkoBele, OyIKOBBIE, THAPOCTaTHYECKHUE,
€MKOCTHBIE YPOBHEMEPBL.

11. 3mepenue ypoBHS CHITY4HX TeJl.

12. Onpenenenue MIOTHOCTU: TOIUIABKOBBIH, palioaKTUBHBIH, BECOBOM
IUIOTHOMEPBI.

13. 3MepeHne BIaXXHOCTH.

14. Knaccugukamus MEeToJ0B ¥ CPEICTB OIPEIETIECHNs COCTaBa 1
KOHLIEHTPAIY BEILECTBA.

15. CrargapTuzanus.

16. Ceprudukarusi.




KM3

DK3aMeH

OIIK-5-31;011K-5-
V1;0I1K-5-B1;0IK
-11-31;001K-11-
V1;0ITK-11-B1;[IK-
6-Y 1;TTK-6-B1;TTK-6
31

2 TeopeTuueckre BOPOCH! U MPAKTHIECKUE 3a1aHUs
9K3aMEHAIIMOHHBIX OWJIETOB ISl IPO-BEJICHHS 3K3aMeHa B yCTHON

dbopme

TeopeTnueckue BOIPOCH! SK3aMEHAIMOHHBIX OMJIETOB:

1. Beenenue. OcHoBHbIe noHsTHst MeTposioruu. Cucrema ['CI1.

2. Buppl cpencTB U3MEpEHU.

3. ITorpemrHocTu U3MEpeHUil.

4. EnuHuip! u3MEepeHus U cucTeMbl euHuL. Onepanusi U3MepeHusl.

5. 3mepurensHble peoOpazoBaTey (MHIyKTHBHBIA, HHAYKIIMOHHBIH,
YaCTOTHBIN, MOTEHIIHOMETPUYECKHI). Y CTPOHCTBO U IPUHINI
IECUCTBUSL.

6. JluddhepennmanbHO-TpanchopMaTopHas U peppoauHaMuIecKast
cucTeMa Nepefayn MoKa3aHui. 7. ABTOMaTHUECKHE YPABHOBELICHHbBIE
MOCTHI.

8. ABTOMaTnuecKue MOTEHIIMOMETPBHI.

9. MarauTosieKTpHYecKre JIOTOMETPHI.

10. ITonsATHE O TeMIepaType U TEMIIEPATYPHBIX IIKaIax.
Knaccudukarus MeTonoB 1 npubOpoB Ui U3MEPEHHUS TEMIIEpaTyphIL.
11. XXunkocTHbie, OUMETAIITUYECKHE, TUITATOMETPUUECKHE,
MaHOMETPHYECKNE TEPMOMETPHI.

12. Onucanue ¥ NPUHIUT JEHCTBUS NEKTPUUECKUX TEPMOMETPOB
COIPOTHUBJICHHUS.

13. Onrcanue ¥ NPUHIKI JEHCTBHS TEPMOIIEKTPUIECKIX
TEPMOMETPOB.

14. BeckonraktHas nupomerpus. Kiaccuduxauus nupoMeTpos.

15. OnTHueckuii TUPOMETP C UCUE3AOLIEH HUTHIO, TUPOMETP
CTHEKTPAITBEHOTO OTHOIICHNUS, TUPOMETP CYMMAapHOTO W3ITydeHHUSI.
IIpuniun neiicTBus, cpaBHEHHE.

16. 3mepenue napienus. JKuaKoCcTHbIE MAHOMETPBI.

17. TeH3oMeTpHYECKHE 1 MarHUTOAHU30TPOITHBIE TaTINKH JaBICHHS.
YCTpoiicTBO, MPUHLINT NEHCTBUS B 00IACTH MPUMEHEHUSI.

18. IIbe30amexkTprueckuii MaHoMeTp. M3mepenne Bakyyma.

19. U3mepenue pacxona U KOJIMYecTBa. TaxoMeTpUUeCKUe yCTPOHCTBa.
20.JIopuiHeBoi M JUCKOBBIN KaMEPHBII pacXxogoMepBhl.

21. JlomacTHOM, IIECTEPEHHBIN U POTAIIMOHHBIA CUCTUHUKH.

22. MHOTOCTpYHHBIH, MAPUKOBBIA U (POTOONTHIESCKUI pacxoI0Mephl.
23. DreKTpOMarHuTHEIE M HHIYKIIMOHHBIE PaCX0I0MepHI

24. OnpeneneHue pacxozia METOAOM IOCTOSIHHOT'O Mepernasia AaBieHus.
25. Ompenenenue pacxoja METOAOM MEPEMEHHOTO Mepenaia AaBiIeHusl.
26. U3mepenue yposHs. [lomnaBkoBbie, OyHKOBbBIE, THAPOCTATHUECKUE,
€MKOCTHBIE YpOBHEMEpBL. 27. MI3MepeHne ypoBHS CIITYUYHX TEIN.

28. OmpezeneHue MIOTHOCTU: TOIUIABKOBBIH, PaJOaKTHBHBIH, BECOBOM
IUIOTHOMEPBI.

29. N3MepeHue BIaKHOCTH.

30. Kinaccu¢ukanust METOOB M CPEICTB OIPEICIICHUS COCTaBa U
KOHILIEHTPAIMH BEIECTBA.

31. Crangapruzanusi.

32. Ceprudukarms.

[IpakTHueckre 3agaHust YK3aMEHALUOHHBIX OUIIETOB!

1. Onpenenure n3MEHEHUE MMOKa3aHUH MaHOMETPUYECKOr0
TEpMOMETpa, BEI3BAHHOE YBEIIMUCHUEM TEMITepaTyphl Kanuiuisipa Ha 40
°C u TeMnepatypsl npyxusbl Ha 10 °C 0THOCUTENBHO TPalyBOYHOIO
3Havenus 20 °C mpu cieAyIomuX ycIoBUsIX: 00beM Kanuusipa VK =
1,9 cM3, 00beM MaHOMETpUYECKON TPYKUHBI VIT = 1,5 cM3, 00beM
Tepmobamiona V6 = 140 cm3.

2. Ompegpenute TeMIepaTypy pabodero KOHIa TePMOIIEKTPUIECKOTO
TEepMOMeETpa AJIsl U3MEPU-TEIbHOM LenH, NPEeICTaBICHHON Ha PUCYHKE.
U3zBectHO, uto t1 =t2 =70 °C, tn = 18 °C. Tepmo-3.11.c. Ha BBIBOAAX
nabopaTopHOro noteHomerpa pasHa E = 23,52 MB, tun Tepmonapsr
TXA.

3. OmnpenenuTth CONPOTUBIICHHUE TUIATUHOBOT'O TEPMOMETPA,
M3TOTOBIEHHOTrO U3 IaTHHBI Mapku [1n-2, nmpu temmneparype —200 °C u
+200 °C. Comporusienue Tepmomerpa npu 0 °C cocrasnser 7,45 Owm.
4. ComlpoTHBIICHNE TEPMOMETPa NU3MEPSIETCS yPAaBHOBEIIICHHBIM MOCTOM
no cxeme. M3mepsiemas temnepatypa 200 °C, mxana mocta 0 — 300 °C.
Omnpenenute U3MEHEHHE MTOKA3aHUH MPUOOpa, BO3HUKAIOIIEE 33 CYET




YBEITUUEHHS COMTPOTHUBIICHUS MEPEXOAHOT0 KOHTaKTa peoxopaa R3 Ha
0,2 Owm, ipu ycnoBum, uto R1 =R2.

5. B ra30BoM MOTOKe, ABMKYIIEMCS CO CKOPOCThIO 350 M/c, cTonT
TepMornpeoOpa3oBaTesb, KOTOphI UMeeT Temneparypy 560 °C,

VY nenbHas TerioeMkocTh raza Cp = 1500 Jx/(kr-K). Kosdournment
BOCCTaHOBIIEHUS TepMoIipeodpaszoBarens r = 0,91. Onpenenute
TEepPMOANHAMHUYECKYIO TeMIIepaTypy ra30Boro noroka Tc u
Temreparypy TopmoxeHus T*.

6. OmpenenuTe TEMIEPATYPy PacIUIaBICHHOTO METAIIA, €CITH
M3BECTHO, YTO TEMIEPATyPa TEPMOIIEKTPHUICCKOTO TEPMOMETPA depe3
0,5 ¢ mocne morpy»xenus B Merasu coctasisuia t1 = 608 °C, uepes 1,0 ¢
nocyie norpyskenus t2 = 980 °C u uepes 1,5 ¢ nocie norpyxenus t3 =
1202 °C. PerymsipHblil TEIUIOBOM PEXUM Harpea TEPMOMETPA
HacTymaeT uepe3 0,3 ¢ mocie norpyeHust ero B MeTau, u
KO3((HUIUCHTH YPAaBHEHHS HE 3aBHUCST OT TEMIIEPATYPhI CPEJIbL.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCIHTHIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon HazBanue Tposepsemrie
HHIIKATOPHI Coneprxanne paboTHI
paboTHI paboTsI .
KOMITETEHIIUH
P1 JlabopaTopHas OIIK-5-Y1;0IIK-5- | 1. Kakoi npyuHIUI U3MEPEHUS JIEKUT B OCHOBHOE JI€HICTBUS
pabota Nel. B1;0IIK-11- HOTeHIoMeTpa?
Wzyuenne npunnuna | Y1;0I1K-11-B1;IIK- | 2. 3auem HyXeH HOpMaJIbHBII 3J1eMEeHT?
nericTBus U pabotel | 6-Y 1;11K-6-B1 3. B kakux pexxnmax MoxeT pabortats moteHnuomerp I1I1-63?
IIEPEHOCHOT O 4. Yro Takoe «rpasyHpOBKa MIKAIb»?
MOTEHIIMOMETPa 5. 3aueM BO BpeMmst pabOThI MEPUOAMYECKH KOHTPOIUPYIOT pabounit
TOK?
6. JInst yero Hy»xHBI pe3uctopsl RH, rH, Rk, rk, R6, Rc?
7. Ans gero cimyxat emkocta Chl u Ch2?
8. I3 xakux KOHTYpOB COCTOUT MOTEHIIUOMETP?
9. C xaKkoii eNbI0 YCTaHOBJIEH LIYHTUPYIOLUIA pe3uctop Rm?
10. U3 kakuxX KOHTYPOB COCTOUT HEABTOMATHUECKUM OTCHIIUOMETP?
11. Kakue npenmMyIecTBa UMeET KOMIICHCAIIMOHHBIH METO U3MEPEHUS
SAC?
12. Kak y4anTsIBaeTCS M3MEHEHHE TEMIIEPATyPhl CBOOOIHBIX KOHIIOB
TepMOIapkI IpU paboTe aBTOMAaTHYECKOTO MTOTEHIIHOMETpa?
P2 JlabopaTopHas OIIK-5-Y1;0IIK-5- | 1. B uem 3akito4aeTcs MPUHIMI JEHCTBUSA MarHUTORIEKTPUIECKOTO
pabora No2. B1;0IIK-11- ranpBaHomeTpa’?
YcrpolicTBo U VI1;0IIK-11-B1;IIK- | 2. Kak BKItoUaeTcs TalbBaHOMETP B CIydae MCIIOIb30BAHUS €0 B
MIPUHLIMI JeHCTBUA 6-V1;I1K-6-B1 KayecTBe BOJIITMETpa?
MarHUTOIEKTPHYEC 3. Kak BkiIrouaeTcst raJJbBaHOMETP B ClIy4yae HCHONb30BaHUS €T0 B
KOTO raJlbBAHOMETPA KadecTBe amrepMerpa’?
4. B xaxux npnbopax HCIONB3YIOTCS TaIbBaHOMETPHI?
5. OT uero 3aBUCHUT YyBCTBUTEILHOCTh ralbBAaHOMETPA?
6. Uro Takoe k03 (HUIUEHT IIYHTUPOBAHUS?
7. VI3 KakuX CIIITABOB M3TOTABIMBAIOTCS ITYHTHI?
8. OT xakux (HaKTOPOB 3aBHUCAT MOTPEIIHOCTH U3MEPEHHS T.3.1.C.7
9. Kak ompezensercs IOrpelHOCTb MOKa3aHUH MUJLTUBOJIBTMETpA?
10. Kakumun MeTogamu 00eciednBalOT CHHKEHNE BIHSHUS
COTPOTHBIICHUS BHEIITHEH IIETTH 1 OTKJIOHEHHUE TEMIIePaTyPhl
CBOOOHBIX KOHIIOB OT TPayHpPOBOYHOM?
P3 JlaGopartopHast OIIK-5-Y1;0IIK-5- | 1. Kakue 3akoHBI Jie:KaT B OCHOBE JISHCTBUS TEPMOIIApHI?
pabota No3. B1;0IIK-11- 2. B uéM 3akrouaercs ¢pusnudeckas mpupoa TepMoIIeKTprdecTBa?
Tepmoonekrpuuecku | Y1;0IIK-11-B1;IIK- | 3. Kak yunTbiBaeTcs B oKa3zaHUSX TEPMOIIAPhl TEMIIEPATYPA XOJIOAHBIX
€ TepMOMETPBI 6-Y 1;IIK-6-B1 KOHIIOB?

4. Uro TaKkoe «yIUIMHUTENIBHBIC» NIPOBOJA H JUIS YETO OHU
HCTIONB3YIOTCS?

5. B kakux cpefax ¥ IpH KaKUX TEMIIEpaTypax MOKHO HCIIOJIB30BaTh
paziInYHbIEe TUIIBI TEpMoap?

6. C IOMOIIBIO KaKUX YCTPOHCTB MPOBEPSIOTCS TepPMOIaphl?

7. Kaxue TpeOoBaHUS MPEBSIBISIIOTCS K MaTepraiam
TepPMOdIIEKTPOLOB?

8. Ot yero 3aBUCHUT BEINYMHA MOIPABKU HA U3MEHEHUE TEMIICPaTyPhI
CBOOOHBIX KOHL[OB?

9. Uto Takoe IyBCTBUTENBEHOCTH TEPMOITEKTPHUECKOTO TepMoMeTpa’?
10. B kakux ciry4asx NpUMEHSIOT NapajljIeNbHOe H ITOCIeI0BaTeIbHOE
coeZiMHEeHHe Tepmonap?




P4 Jla6opato |OIIK-5-V1;0IIK-5- |1. B uem 3akiIro4aroTCs MPUHIMM JEHCTBUS TEPMOMETPOB

pHas pabora Ned. B1;0IIK-11- COMPOTUBIICHHUSI?
W3mepenue VI1;0IIK-11-B1;IIK- | 2. Kakum BbIpa)kK€HHEM OIUCHIBAETCS 3aBUCUMOCTh COIPOTUBIICHUS
TEMIIEPATYPBI 6-Y1;I1IK-6-B1 TEpMOMETpa OT TeMIEePaTypHI?
ANEKTPUYECKUMU 3. B xakux mpubopax (A u3MEpPEeHUs KaKuX BETUUUH KpoMe
TEPMOMETPAMU TeMIIepaTyphl) UCTIONbL3YIOTCA €Ile TEPMOMETPhI COTPOTUBICHHUS?
COIPOTHUBIICHUS 4. Yto0 Takoe TepMICTOpP U KaKHe MaTepHalbl HCIONB3YIOTCS [UIS €70
W3TOTOBJIEHUS?
5. B uem npenmyniecTBa U HEIOCTATKH TEPMUCTOPOB?
6. Kax obecrieurnBaercst B3anM03aMEHIEMOCTh TEPMOMETPOB
COTIPOTHBIICHUS?
7. C xakuM¥ BTOPUYHBIMU IPHOOpaMH MOTYT paboTaTh TEPMOMETPHI
COIPOTHUBIIEHHUSA?
8. Kak nozppasnensiorcs TepMOMETPBI COIIPOTUBIIEHUS B 3aBUCIMOCTHU
OT TOYHOCTH U3MEPEHHUsI, Ha3HAYECHUS], KOHCTPYKLIUHU U TETJIOBOH
uHepuuu?

P5 JlaGoparopHnas OIIK-5-Y1;0IIK-5- | 1. Kakue ¢pusudeckue 3aKOHbI HCIOIb3YIOTCSA B MUPOMETPHU?

pabota Ne5. B1;0IIK-11- 2. Kakue TUIbl TMPOMETPOB CYLIECTBYIOT?
W3mepenue V1;0IIK-11-BL;IIK- | 3. Yto Takoe paguanoHHAs, SPKOCTHAS U I[BETOBAS TEMIIEPaTyphl?
TEeMIIEpPaTypbl 6-Y1;I1K-6-B1 4. OCHOBHBIE CIICAICTBHSI U3 3aKOHA CMelIeHus: BuHa.
ONTHUYECKAM 5. Yro Takoe cTerneHb YepHOTHI?
IUPOMETPOM 6. Uro Taxoe cepoe Teno?
7. Uto sSIBNAETCS YyBCTBUTEIBHBIM DJIEMEHTOM PaHalliOHHOTO
nupomerpa’?
8. 3aueM B ONITUYECKOM ITUPOMETPE UCIIOIb3YETCsI KPACHBIH
cBeTOQMIBTP?
9. B ueM npeuMy1iecTBa ONTUUYECKUX CUCTEM, BBIIIOJHEHHBIX B BUJIE
CBETOBOZOB?

P6 [IpakTuueckas OIIK-5-31;0I1K-5- [Tepeuenn BOpoCcOB paccMaTpUBAEMbIX HA MPAKTHYECKOM 3aHATHH 1:
pabota Nel Y 1;0IK-11- 1. Kitaccuduxaryst BUIOB IOTPEITHOCTEH.

[IpaBuna 31;0IIK-11-Y;IIK- | 2. TocymapcTBeHHas cMcTeMa CPeACTB U3MEPEHH.
ITOCTAaHOBKHU 6-31;I1K-6-Y1 3. BeiOop THTIa MOTPENIHOCTH ISl JAHHOTO BUJIA M3MEPEHUSI.
H3MEpUTENIbHON 4. CriocoOBI NCKITIOUSHHUS CHCTEMAaTHIECKOH OTPEIIHOCTH.
3agauu. Beibop 5. AIiUTUBHBIE TOTPELIHOCTH.

CPEICTB U3MEPEHUH

10 TOYHOCTH.

Croco0sr

HCKITIOUEHHS

CHUCTEMAaTHUYECKHX

HOrPEIIHOCTEH.

P7 [IpakTnueckas OIIK-5-31;0I1K-5-  |IlepeueHp BOIPOCOB paccMaTpUBAEMBbIX Ha MPAKTUYECKOM 3aHATUU 2:
pabota Ne2 Y1;0IIK-11- 1. Br16op Tuma MOrpemHocTy NpyU NPOBEACHUH NPSMBIX H3MEPEHUI.
Maremarunueckas 31;0IIK-11-Y;IIK- | 2. [Ipumepsl npsiMbIX U3MEPEHHUI B OCHOBHBIX METAJUTYPrUYeCKUX
o0OpaboTka 6-31;I1K-6-Y1 MpoIieccax.
pe3yJIbTaToB 3. CoBpeMeHHbIE H3MEPUTENbHBIC YCTPOUCTBA B CHCTEMEI B
MPSIMBIX U3MEPEHUH. METaJUTyprHYeCcKUX Mpoleccax.

4. M3MepeHne ypOBHS KHIKOTO METallIa B CTAJICINIABIIIBHBIX
arperarax.

P8 [IpakTuueckas OIIK-5-31;0IIK-5- | IIepeyeHp BOIMPOCOB pacCMaTPUBACMbIX Ha IPAKTUIECKOM 3aHSITHH 3:
pabota Ne3 V1;0IIK-11- 1. IIpuMepbl KOCBEHHBIX U3MEPEHHUI B JOMEHHOM, CTAJICIUIABUIILHOM U
Maremarudeckas 31;0IIK-11-Y;IIK- | mpoxaTHOM MPOU3BO/ICTBAX.
o0paboTka 6-31;I1K-6-Y1 2.IIpumepbl COBOKYITHBIX U3MEPEHUHN B IOMEHHOM, CTaJIEIJIaBUIIBHOM U
pe3yAbTATOB MIPOKATHOM MIPOM3BOACTBAX.

KOCBEHHBIX 3.IIpumMepbl COBMECTHBIX U3MEPEHUI B JOMEHHOM, CTAJICIUIaBUIBHOM U
N3MEPEHUH. MPOKAaTHOM MPON3BOJCTBAX.

MaremaTuueckas

obOpaboTka

pE3yabTaTOB

COBOKYITHBIX U

COBMECTHBIX

HU3MEPEHUI.




P9

IIpakTuyeckas
pabota Ne4
[Mopsmox
pa3paborku
HOPMAaTHUBHBIX
JIOKYMEHTOB
Pa3IMYHOTO YPOBHSI.

OIIK-5-31;011K-5-
V1;0IK-11-
31;0MK-11-Y1;TTK-
6-31;TIK-6-Y1

Ilepeyens BOIpPOCOB paccMaTpPUBAEMBIX Ha MPAKTHYECKOM
3aHATHU 4:
1. HopmaTuBHBIE TOKyMEHTHI IPH pa3paboTKe TEXHOIOTHIECKIX
UHCTPYKLHUH.
2. HopmaTuBHBIE TJOKyMEHTHI IPH pa3pabOTKe peraaMeHTa MpoBeAeHHs
KaJTHOPOBKH.
3. HopmaTHBHBIE TOKyMEHTHI IIPH pa3paboTKe peraaMenTa
rocyJapCTBEHHOU IIOBEPKHU.

P10 [IpakTuyeckas OIIK-5-31;0IIK-5- [lepedeHb BONPOCOB pacCMAaTPUBAEMBIX Ha MPAKTHYECKOM
pabora Ne5 Y 1;0IIK-11- 3aHATHH 5:
CrannapruzoBannbl | 31;0I1K-11-Y1;IIK- | 1. Ucnons3oBanue cucremsl ECT/I.
1 KOHTPOJIb U 6-31;I1K-6-V1 2. Ucnonw3oBanue cuctemsl ECKJI.
METpOJIOruyecKas 3. CymHOCTb CTaHAAPTU3ALUY, €€ 3HAUCHHE JUIsSl IPAKTUYECKOM
JKCIIepTH3a JIESITETIbHOCTH.
BBIITYCKHBIX 4. Metoabl, puMeHsieMble B padoTax Mo CTaHAapTH3AIINH.
KBaJH(PUKALUMOHHBIX 5. OyHKIMHU U 3a[]a494 CTaHAAPTH3ALIUY.
pabor.
P11 [IpakTuueckas [TK-6-Y 1;I1K-6- [TepeueHn BOIPOCOB paccMaTpPUBAEMBIX HA MPAKTHYECKOM
pabota Ne6 31;0I0K-11- 3aHATHH 6:
Cucrema KadecTsa, V1;0IIK-11- 1. MexrocynapcTBEeHHas CUCTEMa CTaHJapTU3ALMHU.
NCO 9001-00 Ha 31;0IIK-5-Y1;0I1K- |2. MexmayHapoaHbie OpraHu3aliy 10 CTaHAapTH3AIUH.
NPEATIPUSITHH. 5-31 3. Inarpammel [Topeto npu pa3paboTKH CUCTEMBI Ka4eCTBa.
4. PedhopmupoBaHu€ CTPYKTYPBI YIPABICHUSI IPEANPUITHEM TIPH
BHEJIPEHUH CUCTEMBI KayecTBa.
P12 IIpaktnue | OITK-5-31;0I1K-5- [TepeueHn BOIPOCOB paccMaTpPUBAEMBIX HA MPAKTHYECKOM
ckast padota Ne7 VY1;0I0K-11- 3aHATHH 7:
[Tokazarenn 31;0IK-11-Y;IIK- | 1. Knaccudukarus moka3zatemneil KauecTBa COBPEMEHHOM
KauecTBa 6-31;I1K-6-V1 METAJUTyprUIeCKON MPOLyKIHH.
MeTaJUTypruyecKoi 2. Buzp!l ucnplTaHUM AJ151 OIpeieieH s KauecTBa METAIIIONPOLYKIIHH.
MPOIYKIIHH. 3. CKBO3HOM KOHTPOJIb B CUCTEME Ka4eCTBa METAJLITyPrHYECKOTO
TOPEANPHUSITHS.
4. Ponb NCXOAHBIX CHIPBEBBIX MAaTEPHAJIOB, BIMIIOIMX Ha KAYECTBO.
5. B3auMOoCBsI3b MEXTy MOBBIIICHHEM KauecTBa METAILIONPOTYKIIMA 1
KOJIMYECTBOM BPEIHBIX BEIOPOCOB.
P13 [pakruye | OIIK-5-31;0IIK-5- |IlepeyeHb BOIPOCOB paccMaTpUBAaEMbIX HAa PAKTUYECKOM 3aHSITHH §:
ckast pabota Ne§ V1;0IIK-11- 1. CoBpeMeHHbIC aBTOMAaTH3HUPOBAHHBIE METO/IbI CIIEKTPAIBHOTO,
Meronasl 31;0IIK-11-YI;IIK- | peHTreHo-CTpYyKTYpHOIO aHAJIM30B METaJlIa.
Hepa3pyLIaloIEero 6-31;I1K-6-Y1 2. U3mepuTenbHbIe CUCTEMBI IIPU BBITIABKE U Pa3JIMBKE CTAJIH.
KOHTPOJISI KayecTBa 3. 3MepuTenbHbIe CUCTEMBI B POKaTHOM MPOU3BOJICTBE.
MeTaJUTypruyecKoit 4. DKcIIepTHBIE CUCTEMBI B JOMEHHOM H CTaJICIIaBUIIEHOM
MIPOTYKITHH. MPOU3BOJCTBAX.
5. PeHTreHOo-CIeKTpallbHbLI aHAIN3 METALIONPOKATA.
P14 Homarins Pacuer napameTpoB ypaBHOBEIIEHHOTO AJIEKTPOHHOTO MOCTa ISt
st pabora M3MEpPEHHsI TEMIIEPATYPhl: TEPMOMETPOM CONPOTUBIICHHUS,

TCPMOIJICKTPUICCKUM TCPMOMETPOM.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

Tekymuuii KOHTPONB Pe3yIbTaTOB OCBOCHNS Y [| B COOTBETCTBHH ¢ pabodel MporpaMMoii U KaJeHIapHO-TEMaTHIECKUM ITAHOM
HPOUCXOINT IIPH MCIONB30BAHIH CIECAYIOIUX 00A3aTeIbHBIX (POPM KOHTPOIIS:

1) BeimonHenue u 3amuTa 1a00paTopHbIX paboT B BUJIE YCTHOTO OIIPOCA MO KOHTPOJILHBIM BOIIPOCaM;

2) BrImosTHeHNEe KOHTPOJIBHBIX pa0dOT B MUCHBMEHHOM (hopMe Mo OmieTam .

Hrmxe mpencrasien obpasern 6miera 1 KOHTPOIBHOW pabOTHI.

denepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHUE BBICIIEr0 IPOdeCcCHOHATBLHOr0 00pa3oBaHus
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKMI TEXHOJIOTMYECKUI YHUBEPCUTET « MHUCHC»

Hosorpourxkmii ¢punman
Kadenpa meranaypruueckux TeXHONOTUI U 000pyI0BaHUS
KOHTPOJIbHASL PABOTA Ne 1

BUJIET Ne 0

JucrumnnuHa: «MeTponorus, CTaHAapTU3anus, cepTuhUKAIUD)

Hanpasnenne noxrorosku 6akanaBpos: 15.03.02 «TexHonornyeckne MamHbl 1 000py10BaHUE)
®dopma 00yUeHUs: OTHAas
®Dopma npoBeICHNS KOHTPOIBHOH PabOThL: MHICEMEHHAsS
1. Buzasl u3mepenuii. Buasl cpencts namepenuii. Kinaccuduxanns KOHTPOIBHO-U3MEPUTENBHBIX PHUOOPOB.
2. EnvHULIBI U3MEpEHHs U CUCTEMBI €INHHIL.
3. MI3Mepenns pacxosia METOIaMH TIOCTOSHHOTO M IEPEMEHHOTO Tieperiasia JaBICHHH.

3agaga. Onpenenure aOCOMOTHOE U OTHOCUTEIBHOE H3MEHEHHE ITOKAa3aHHH Ta30BOr0 MAaHOMETPHUECKOTO TEPMOMETPA, BEI3BAHHOE




U3MeHeHueM bapoMeTpuyeckoro gaiaeHust ot 760 no 723,3 mum pr. ct. lllkana npubopa 0-100°C, 94T0 COOTBETCTBYET H3MEHEHHIO
JaBieHus ot 6,825 10 9,325 krc/cm2. TIpubop nokassiBaet Temneparypy 80°C. Ilkana npubopa paBHOMEpHasl.

CocTtaBuwi: AOLEHT
3aB. kaenpoit MTuO

2) DK3aMeH, KOTOPBIA MOKET IIPOBOAMTCS B YCTHOH (popMe 1o OmyieTaM, BKITIOYAIOIIUM TEO-PETHYSCKUE BOIPOCH H 33/1a4H,
OXBaTHIBAIOIIUE BCE pa3ensl Y I, Wi B TECTOBOHM opMe 1Mo Te-CTOBBIM 3amanusM B cpeae LMS Moodle.
Hwxe npeacrasien oOpaser 5K3aMEeHAIIMOHHOTO OHJIeTa.

MmuHICTEpCTBO HAYKH U BEICIIEro oopa3oBanus Poccuiickoit denepannu

(enepambHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHIE BBICIIIET0 00pa30BaHUs

«HanuoHaneHBIN HCCIea0BaTeNbCKUN TeXHONOrnueckuil yausepcutetr « MUCHC

HOBOTPOULIKUIN OUITNAIT

Kadenpa meranmmyprudeckux TEXHOIOTHI U 000pyIOBaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

JucrturmmHa: «MeTpoJorusi, CTaHAapTU3anus, cepTuhUKAIUD

Harmpasienne moarorosku 6axanaBpoB: 15.03.02 «TexHoIOrHYecKre MaIIHBI X 000PYIOBaHHE

®dopma 00yueHUs: OuHAas

®dopma npoBeAeHUs dK3aMeHa: yCTHas

1 Bonpoc. M3MepeHue AaBieHus] TEH30METPUYECKUMH MaHOMETPaMHU.

2 Bomnpoc. [ToHsATHE y TeMmepaTypbl TEMIIEPATypPHBIX MIKanaX. MI3MepeHue Temneparypsl TEpMO-3IEKTPUIECKUMH TEPMOMETPaMH U
TEPMOMETPAaMU CONPOTUBIICHUS.

3 Bompoc. V3Mepenne pacxoia TaXOMETPUUECKUM METOIOM.

3amaga. B pesynbpTare mpoBeeHHBIX H3MEPEHIH 0Ka3aJIoCh, YTO HanOoJIee BEpOsTHOE COAepKaHNe KUCIIOpo/a B Ta30BOIH CMeCH
co—crasisieT 11,75%. JloBepuTenbHblil HHTEpBAI OTPELIHOCTHA U3MEPEHUS OLIPEAEIsUICS sl JOBEpUTENbHOH BeposTHocTH 0,683
u coctaBui +0,5% O2.

Onpeaenure rpaHuUllbl JOBEPUTEILHOIO MHTEPBAIa IIPU 1OBEPU—TEIbHON BeposTHOCTH 0,95, eciu U3BECTHO, UTO 3aKOH
pacnpezene HUs TOTPEIIHOCTEH HOpMaIbHBIH.

CocTaBuJI: IOLEHT
3aB. kagpenpoit MTuO

Obpasern Tecra:

1. Yro sBisiercst enuHuIeit remmneparypsl B cucreme CHU?
rpanycsl Ilenbcsa u KenbBuHa;

KensBuH, rpagyc Llenbcus;

rpaayc Peomiopa;

KenbBun;

I'panyc Llenscus, @apeHreiTa.

SNk v

. Kakue 3HaueHust ucromnp3yroTes B MexIyHapOIHO! IPaKTHIECKOM TeMIepaTypHOH mKae?
cocrosiHue (Pa3oBOro paBHOBECHS OJHOKOMIIOHEHTHBIX YHCTHIX BEIECTB;
TEIUIONPOBOJHOCTb, JJNEKTPHUYECKOE COMPOTHUBIICHHE;

cocTosiHue (ha30BOr0 PABHOBECHS, TCIUIONPOBOIHOCTh U AJIEKTPUUECKOE COMPOTHBIICHHE;
cocTosiHNe (Da30BOT0 PABHOBECHS, HJIEKTPHUECCKOE CONPOTHBIICHHE;

cocrosiHue (Pa3oBOro paBHOBECHS, TEIIOBOE COMPOTHBIICHHUE.

NS

3. Yto siBysieTcst HopMoi rocy1apCTBEHHOTO Ha[30pa 3a U3MEPUTENLHON TEXHUKOH?
1 KannOpoBKa, MPOBEPKA;

2. IUIAaHOBBIE IIPOBEPKU;

3 IUTAHOBBIE MPOBEPKU M KaJTHOPOBKa,

4 MOBEpKa.

4. Kakue TUITBI YPOBHEMEPOB IIPUMEHSIOTCS IJIs OTIPEAENeH s YPOBHS 3aChIMHU JOMEHHBIX Meuei?
1 aKyCTHYECKHE, EMKOCTHBIE, IIOIIJIABKOBBIE;

2 AaKyCTUYECKHE, EMKOCTHBIE, IIOIIJIABKOBBIE, PaIHOM30TOIHBIE, BECOBBIE;

3. aKycTHYecKue, EMKOCTHBIE, ITOIIaBKOBbIE, OyHKOBBIE, paIHOH30TOIHBIC, BECOBEIC;

4 BECOBBIE, PaJMOU30TOIIHBIE;

5 BECOBBIE, IIOIUIABKOBBIE, PaJMOU30TOIHEIE;

6 BECOBBIE, PaJHOU30TOIHbBIE, AKYCTHUECKUE.

5. Kakue moHsTHst BXOJST B Ka4eCcTBa U3MEPEHUN?

1. TOYHOCTh, CXOAUMOCTb, BOCIIPOU3BOAUMOCTD, OIIEPATUBHOCTDH, €TUMHCTBO I/I3M€peHI/II71, OProHOMHUYHOCTH U
OKOJIOTHYHOCTD,

2. TOYHOCTBH, CXOAUMOCTBb, BOCITPOU3BOJUMOCTD, OIIEPATHUBHOCTH U €AMHCTBO H3M€peHHﬁ;

3. TOYHOCTb, BOCIIPOU3BOAUMOCTD, OINCPATHBHOCTL, CAMHCTBO, SPrOHOMHUYHOCTD,

4, TOYHOCTh, CXOAMMOCTb, BOCIIPOU3BOAUMOCTD, OIEPATUBHOCTDH, SPTOHOMUYIHOCTD,

5. TOYHOCTb, CXOAMMOCTDb, BOCIIPOU3BOAUMOCTD, OIEPATUBHOCTDL, €ANHCTBO HSMCPCHHﬁ, OProHOMHUYIHOCTb U




OKOJIOTHYHOCTh,
6. TOYHOCTBH, CXOAUMOCTB, ONICPATUBHOCTH, €AMHCTBO I/I3M€p€HI/I171, OPTOHOMHYHOCTDb U 3KOJIOTMYHOCTb.

6. B xakoMm Buie MOXKET OBITH CTaHIAPT?

1 OCHOBHOW €IMHUIBI WM (PU3HUECKON KOHCTAHTHI;

2 JIOKyMEHTA, 3TaJIOHa;

3. OCHOBHOW €IMHUIIBI WIH (PU3HUYECKO KOHCTAHTHI, TOKYMEHTA, dTAJIOHA;
4 OCHOBHOW €IMHUIIBI, TOKYMEHTA, STAJIOHA;

5 OCHOBHOW €MHHUIIBI MK (PU3MUYECKON KOHCTAHTBI, ITATOHA.

7. Kaxue u3MepeHust ABISIIOTCS MHOTOKPATHBIMH?
1 MIPOM3BOAMMBIE Oojiee YeTHIPEX pas;
2. IpOU3BOJUMBIE Ooree TpEX pas;

3 IPOU3BOANMBIE Ooliee IECSTH pas;

4 IPOU3BOJMMEIE OoJee IIECTH pas.

oo

. Kak xmaccnunupyror n3MepeHus.

1. 10 TOYHOCTH (PaBHOTOUHBIC U HEPaBHOTOYHEIE); CTATHYECKHE W ANHAMHUYCCKUE; IT0 HA3HAUCHUIO - TEXHUUCCKHE U
METPOJIOTHYECKHe; a0CONMOTHBIE U OTHOCUTEIBHBIE; 110 METOJ[aM TOTyUeHHUS pe3ysbTara - psIMble, COBMECTHBIE, COBOKYIIHBIE;

2. MO TOYHOCTU (PaBHOTOUYHBIE U HEPABHOTOYHBIE); M0 YHCITy U3MEPEHHH - OJHOKPATHBIE U MHOTOKpPATHBIE; CTATHYECKUE U
JMHAMHUYECKHe; aOCOMOTHBIE M OTHOCHTEIBHBIE; IT0 METOJaM ITOYUCHHUS pe3yJIbTarTa - psIMbIe, KOCBEHHBIE, COBMECTHEIE;

3. [0 TOYHOCTU (PaBHOTOUHBIE U HEPAaBHOTOYHBIE); 110 YHCITy U3MEPEHHI - OJHOKPATHBIC U MHOTOKpPATHBIC; CTAaTHYECKUE U
JMHaMHYECKHE; 110 HA3HAUYCHUIO - TEXHUUECKHE M METPOJIOTHYECKHE; a0CONIOTHBIC U OTHOCUTEIBHBIE; 110 METOJaM  TIOIy4CHUS
pe3yibTara - IpsMble, KOCBEHHBIE, COBMECTHBIE, COBOKYIIHBIE;

4. 10 TOYHOCTH (PaBHOTOUHBIE U HEPAaBHOTOYHEIC); IT0 YHCITy U3MEPEHHH - ONHOKPATHBIC 1 MHOTOKpPATHBIC; CTATHIECKUC H
JUHAMHUYECKHE; TI0 Ha3HAYEHHIO - TEXHUYECKHE i METPOJIOrHnYecKue; abCOMOTHEIE; 10 METOJ]aM IOTyUeHHUs pe3ysbTara

KOCBEHHBIE, COBMECTHBIE, COBOKYIIHBIE.

9. Ha ueM OCHOBaH NPUHIIMI JEUCTBUS OUMETAIUITHUECKUX TEPMOMETPOB.

L. Ha paznuysbIx K03 (GHIUEHTaX JTHHSHHOTO TEPMUYECKOTO PACIIUPEHUS Pa3IHYHbIX MaTepHANIaX;

2. Ha pasnuysbix ko3¢ GUIMeHTax JUHEHHOTO TEPMUUECKOTO PACIIUPEHHS Pa3JInYHBIX MaTepualiaX U Pa3InIHON
TEIJIONPOBOAHOCTH;

3. Ha pa3nu4HOW TErIonpoBOJHOCTH PACHIMPEHHs Pa3IMYHBIX MaTepUalax;

4. Ha paznuyHBIX K03 GHIMEHTaX JTHHSHHOTO TEPMUUECKOTO PACIIHUPEHUS, JIEKTPOIPOBOAHOCTH U YIPYTOCTH

OUMETAITMIECKOTO YYBCTBUTECIBHOT'O DJICMECHTA.

10. YTo Takoe KJ1acC TOYHOCTH CPEACTB UBMEPCHUIA?

L. a0COFOTHAS TIOTPEIIHOCTE;

2 00001IeHHass TOYHOCTHAS XapaKTepUCTHKA MpHUOOopa, ompeaensieMas OCHOBHOH M JOMOJTHUTENBHOMN ITOTPEITHOCTIM;
3. a0CoIOTHAs U MPUBEJEHHAS TOTPELIHOCTD;

4 CHCTEMATHYeCKasl MOrPEIIHOCTb.

TecTs! Ju1s 3K3aMeHa reHepupyrorcs cucremoir LMS Moodle u3 6aHka TecTOBBIX BOpocos U 3aganuil. Tect cocrout u3 20
TeopeTudeckux Borpocos (1 Gayn 3a mpaBUIIBHBIN OTBET) U 4-X 3a1a4 (5 0ayUI0B 3a PaBUIIBLHBIN OTBET). Bpems mpoxoxaeHust
TeCTa OrpaHuyeHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepun oreHKH 3alIUThI OTUYETOB MO Ja00pPaTOPHBIM paboTaM:

«3a4YTEHOY - BBITIOJHEHBI BCE 3aJaHUs 1a00paTOpHOIl paboThl, CTyA€HT OTBETHI HA BCE KOHTPOIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BRIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCH.

KpuTeprn orieHKH KOHTPOJIBHEIX PadoT:

«OTaMgHOY - 32 MOJTHOE OBJIAJICHHE CO/ICPIKAaHHEM YUeOHOTo MaTepraa, BIaJcHue MOHATHIHBIM anlapaToM, yMEeHHE PeliaTh
MPaKTUYIECKUE 3a/1a41, TPAMOT-HOE, JIOTUIHOE M3JI0KEHHE OTBETA.

«XOpOILOY - €CII CTY/ACHT IIOJHO OCBOWJI YYEOHBIN MaTepHal, BIaeeT MOHATHIHHBIM alapaToM, OCO3HAHHO IPUMCHSET 3HAHUS
JUTSL PETIICHUS] TPaKTHYECKHX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO CofiepKaHue U (hopMa OTBETa HMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPHUTEBHOY - €CTH CTYJICHT O0OHAPYKUBAET 3HAHNE U TIOHMMAaHUE OCHOBHBIX TOJIOKEHUH Y4eOHOro MaTepraia, HO
U3JIaraer ero HemoJHO, HeMOCIEA0BaTEIbHO, OMYCKACT HETOUHOCTH B OMPEACIICHHE MTOHITHH, B IPUMCHECHAN 3HAHUHN TS
peLICHHS TPAKTUIECKHX 3a]a4, HE YMEeT JI0Ka3aTelIbHO 000CHOBATH CBOM CY)KICHHS

«HeymoBIeTBOPUTEIBHOY - €CITU CTYJISHT UMEET pa3po3HEHHbIE, O0ECCUCTEMHBIC 3HAHHS, HE YMEET BBIIEIATh [NIABHOE U
BTOPOCTEIIEHHOE, IOMYCKAET ONIMOKHU B ONpeeNieHHE TIOHSITUH, NCKaXaeT UX CMBICT, OECTIOPSIIOYHO M HEYBEPEHHO HU3JIaraet
Martepua, He MOKET IPUMEHSTh 3HAHUS [UIS peLICHHS NPaKTHYSCKUX 3a/1a4; 3 MONHOE He3HaHHE M HETTOHNMAaHKE y4eOHOro
MaTepHala WiH 0TKa3 OTBEYaTh

Kputepun onieHKH 5k3aMeHa B yCTHOH Gopme:

«OTINYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKUE 3HAHUS, BIaJAEET TEPMUHONIOTHEH, IeNIaeT apryMEeHTUPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, IPUBOIUT MIPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIaACHHE MOHOJIOTHYECKOH PEUBI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIUE BOIIPOCHL.

«XOopomoy - CTYAEHT AEMOHCTPUPYET NPOUHbIE TEOPETUUECKUE 3HAHUS, BIaJieeT TEPMHUHONOTHEN, AenaeT apIyMEeHTUPOBaHHbIE
BBIBOJIBI M 00OOIICHHUS, IPUBOIUT MPUMEPEL, HO TIPU STOM JeTaeT HeCyIIeCTBEHHbIEC OIHUOKH, KOTOPBIE OBICTPO UCTIPABIISIET
CaMOCTOSITEIbHO UM IIPU HE3HAYUTEIBHOW KOPPEKLIUH [IPENOJABATEIIEM.

«Y IOBIETBOPUTEIBHOY» - CTYAEHT JEMOHCTPUPYET HErTyOOKHe TeopeTUIeCKie 3HaHUS, IPOsBILeT cabo copMUpoBaHHbIE
HaBbIKY aHa/N3a SIBJIEHHH 1 MPOLECCOB, HEOCTATOYHOE YMEHHE JIeNaTh apryMEHTUPOBAaHHbIE BEIBOJIBI M IPUBOAUTH IPUMEPHIL,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHONIOTHEH, JIOTHYHOCTBIO U OCIICA0BATEIbHOCTBIO H3II0XKEHHS, JICIAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOIBKO IPH KOPPEKIIUH MPEIIO1aBaTEeIeM.

«HeynoBneTBOpUTENbHO» - CTYIEHT JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETa, HE yMEET AeNnaTh
apryMeHTHPOBaHHbIE BBIBOJIbI U IPUBOAUTH IPUMEPBI, HE BIIaJIe€ET TEPMUHOJIOTHEHN, IPOSIBIIIET OTCYTCTBUE JIOTUYHOCTH U
MIOCJIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIeTIaeT ONIMOKH, KOTOPhIE HE MOXKET MCIIPABHUTh JaXKe IIPH KOPPEKIINH IIPETIojaBaTesIeM.

Kpurepun oneHkn 5k3amMeHa B )opMe KOMIBIOTEPHOTO TECTUPOBAHUS:

«OTmmaHOY - omydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyderue ot 75 10 90 % 6aioB 1Mo TecTy IpH BHIIOIHEHUU TECTA 3@ PErIaMEHTHPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - MoTyueHue ot 60 10 75 % 6ansoB Mo TECTy NPH BHIIOTHEHHH TECTA 3@ PErIaMEHTHPOBAaHHOE BpeMs
«HeynoBnerBopuTenpHO» - moaydeHne MeHee 60 % 0ainioB 1o Tecty

Kputepuu oueHnBanus romarineii paboThl:
JlomanrHsis paboTa OLEHUBACTCS TTOJIOKUTEIIBHO, €CIIH CTYAEHT M3JI0KHI CYTh JaHHOTO METO/ia U3MEPEHHS, OCHOBHBIC THIIBI
pHOOPOB, a TaK JKe ero IMPEHMYIIeCTBa U HEAOCTaTKH.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roxa, 311. axpec
JI1.1 | E.B.BparkoBckuii, Meroauueckoe mocodue mo MI'TY, 2012, http://elibrary.misis.ru;

A.B.3aBoasHblIi, oopmienuro BKP www.nf.misis.ru

H.A Ywnuenes,

A.H.IITanosayos

JI1.2 | AW.ApuctoB Mertponorus, cTangapTH3aLus, M.: HHO®PA - M, 2014,
ceptudukanys: Yued. mocooue

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTENIN 3armaBue Bubmmorexa W3narenscTBo, rox, 311. ajxpec

JI2.1 |Huxucdopos A /1. B3aumozaMeHseMOCTb, M.: Beicu. mk., 2000,
CTaHIapTU3aLus 1
TEXHUYECKUE U3MEPEHHUS:
VY4eb. mocodue




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.2 | E.B.BparkoBckuii u TeXHONOrn4ecKue u3MepeHus Hosorpourx: HO I'OY BIIO "MUCuC",
Ip. u npubopsl : JJabopaTtopHbiit 2006,
MPAKTUKYM
JI2.3 | AT. Ceprees, M.B. Mertpomnorusi. Jloroc, 2001,
Jlateimes, B.B. CranmapTu3anusi.
Tepereps Ceprudukarus
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI3.1 | E.B.bparkoBckuii Mertponorus, cTangapTU3aLus, H® HUTY "MUCuC", 2020,
ceprudukanus: Meroguyeckue http://elibrary.misis.ru/
YKa3aHUs VIS IPOBEICHUS
MPaKTHIECKUX 3aHATHHN U
BBITIOJTHEHUST KOHTPOJIBHBIX
paboT ¥ TOMAIITHBIX 3aJaHUI
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TETIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
31 | Caiir HO HUTY "MUCuC" www.nfmisis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
33 |Poccuiickas Hay4yHas 3JeKTpOHHAsE OMOTHOTEKA www.elibrary.ru
24 Canvas https://Ims.misis.ru/
6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust
II.1 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.3 | Microsoft Office 2007 Russian Academic OPEN No Level
6.4. Tlepeuens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHatenue

210 VYyeOHast ayoutopusi  ansg  3adsatuid | Kommiekr  yueOHoit  mebenmu  Ha 44 wmect  ans
JICKIIMOHHOTO THIIA, NPaKTHYECCKUX | OOydJaromuxcs, 1  CTalMOHAPHBIA  KOMIIBIOTEp IS
3aHATHH MPENoJIaBaTeNss C BBIXOJOM B HHTEPHET, MPOEKTOp, dKpaH

HAaCTeHHBIH, JOCKa ayAWTOpHas MeJoBas, BeO Kamepa,
KOJIOHKH, JIMICH3WOHHBIe Tporpammbel MS Office, MS
Teams, antuBupyc Dr.Web.

210 VYuyebHas aynutopusi  ans  3adsaTtuid | Kommekr  yueOHoW — mebenmu  Ha 44 mecT s
JICKITAOHHOTO THIIA, MPAaKTHICCKUX | O0yYarommxcs, |  CTallMOHAPHBI  KOMIBIOTEp  JUIA
3aHATUH MIPETIOIaBaTeNs C BBIXOJOM B HHTEPHET, MPOEKTOp, dKpaH

HACTCHHBIN, JIOCKAa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMICH3HOHHbIe Tporpammbl MS Office, MS
Teams, antuBupyc Dr.Web.

216 VYuebHas tabopaTopus KommiekTr  ydeOHOM  MebOenmu Ha 12 mect s
o0ydJaromuxcs, 1 CTallMOHAPHBIN KOMIIBIOTED,
naboparopust TEIUIOTEXHUKU u TEPMOTUHAMUKH,
nabOpaTOpHBI  CTEHA U1  M3Y4YCHUS  NPHHIMIIOB
npeoOpa3oBaHMss W HM3MEPEHUS  JIaBJCHUS,  pacxona

KUIOKOCTH, BO3AyXa, TOPCIKU IKCKIUOHHBIC.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

Jl1s1 yCTIenmHOro YCBOCHUS TEOPETHIECKOTr0 MaTepraia HeoOX0IMMO PEry IsipHO IOCEIaTh JICKIINH, IePEIUTHIBATE JICKITNOHHBIH
MaTepuall, 3HAYUTEIbHOE BHUMAHHUE YIEIATh CAMOCTOSATEIbHOMY U3YyUEHHIO JUCHUILIUHBIL.
[TporpamMmMa IUCUMILIMHBI BKJIIOYAET JIEKIIMOHHbIE, TPAKTHUECKHIE 3aHATHS U 1a00pPaTOPHbIC 3aHATHS, BBITOTHEHHUE IOMAIIHEH

paboTEL.

IlonroroBka K 3K3aMeHy 10 AUCLUUILIMHE 3aK/IH0YAETCsA B U3YYEHUU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKLUii,
UCTOYHHMKAM OCHOBHOMH U JJONOITHUTENBHON IUTEPATYPBI.
Yrto0OB!I BaM OBUTO MHTEpECHEE H3YYaTh METALTYPIHIECKIe TUCIUTUIHHEL, TPOCTICKUBATH UX B3aNMOCBSI3b C Balllei
CTEIHATBHOCTBI0, HEOOXOANMO ITOCTOSHHO PACIIHPSTh CBOH KPyro3op, B 4eM OOJIBIIYI0 ITIOMOIIb MOXKET OKa3aTh HepHOINIeCKas
uTeparypa: xxypHainsl «M3BecTust By30B. UepHas MeTamutyprus», «Metamrypr» 1 «CTaiby.

PexoMeHIanmu o 0CBOSHHUIO ANCIUILTIHEL B TUCTAaHIIMOHHON (hopMe TOCPEICTBOM JIEKTPOHHOI HH()OPMAIIOHHO-
obpasosarensHoii cpenst HUTY «MUCHUCy (QUOC), uacThio KOTOPOii HEMOCPEICTBEHHO NPEHA3HAUYCHHOI IS OCYIIECTBICHUS
00pa3oBaTepHOro Mpolecca sBIseTcst JIeKTPOHHbIH 00pa3oBarenbHbli pecypc LMS Moodle.




LMS Moodle ncnonp3yercs NpeuMyIECTBEHHO JUI ACHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YyUaCTHHKaMU 00pa30BaTeIbHOTO
npolecca NoCpecTBOM ceTH «HTepHeT».

Yrto0Os! 3¢ GeKTHBHO NCTIONB30BaTh Bo3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO M yCIENTHO OCBOUTD AUCHUILTHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, VIS Uero cIeayeT HepeiTH 0 CChUIKE, BBIIABAEMOI COTPYIHHKAMH JeKaHATA HIIH
npenojasareneM. JIOTHH U maponb A PErUCTPaluy U paboTe C KypcoM COBIAJaeT ¢ JIOTHHOM U IapojieM OT TMYHOro KaOHHeTa
HUTY MUCHUC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISL CAMOCTOSTEINBHOH ITOJTOTOBKH, YCIOBHAMH
JIOIyCKa K aTTecTaluu, (PopMoi MPOMeXyTOUHOI aTTeCTAINH (3a4eT/3K3aMeH), KPUTEpUsIMU OIIEHUBAHUSA U JP.;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3/Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBareneM. B
T.4. TIOJIb30BAThCS JIUTEPATYPOH, PEKOMEHIOBaHHOH MPETIOAABATEIIEM, TIEPEXO/S 10 CCHUIKAM;

4)B pyOpuke «bubIHOTEKa» BO3MOXKHO IMOAOMPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCOBbIe PabOTBI/TIPOEKTHI) IUTEPATYpY, pazmeniennyto B 9bC HUTY «MUCHUC;

5)B pyOpuKe «3aJaHusD Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CIauH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTH PabOTY(BI), HOATPY3HUTH 311€Ch JKe IS MPoBepKH. Ecii paboTa comepKUT PHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPAaHEHUsS (POPMATHPOBAHUS €€ HYKHO HOArpyxats B pdf dpopmare.

Pabora, moarpy»xaemas Ajsi IPOBEPKH, HOJKHA:

- coIepIKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIIOUCHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

[IpenonaBateib B TEYEHHE YCTAHOBICHHOTIO CpOKa (He OoJiee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEleH3nI0. B Hell 0H yka3pIBaeT Kak IOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHM. [Ipy HaIWIUn B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTh €€ 3aHOBO IS TOBTOPHOM mposepku. [Ipu aTom
B&)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBIMOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoiaBaTeIeM BO3ZMOKHOCTD IO PY3HUTh PaOOTy OCTaeTCsl, HO CHCTEMA BBIBOIHUT COOOIICHHE O HapyLIEHHH CpoKoB. I1o
OKOHYAaHUH CEMECTpa IMOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» IPOWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIMI MaTepuall, pa3MelleHHbIH B pyOprke « Momynmny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHND YUTATH OOBSIBICHI, pa3MeIlacMble IPENoAaBaTeNIeM, 1aBaTh 00PATHYIO CBA3E;

9)B pyOpuKe «OOCyXKICHUD CO3/1aBaTh OOCYKICHUS U y9aCTBOBAaTh B HUX (00CYkKIaroTCs 00IMME MOMEHTHI, BBI3BIBAIOIIHE
BOIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOpuKa TakxkKe MOXKET ObITh NCIIONb30BaHa JJIsl B3AMMHOMN ITPOBEPKH;

10)IposBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTEeIBHOTO MPOIIecca IIOCPEACTBOM CETH
«/HTepHEeT» HCHONB3yeTcsa cucTeMa BuaeokoHpepenicBsazu Microsoft Teams (MS Teams) niu Zoom. BapuaHT ucnonbs3yemMoit
cucrembl BKC yxa3biBaet npenogasareinb. UToObI HOIHOLECHHO UCIIONB30BATh €r0 BO3MOXHOCTH HYXKHO YCTaHOBUTB ITPUJIOKEHUE
BKC na nepconansHbIN KoMITbIoTep W/HimH TenedoH. CTapocTaM HyXKHO co31aTh rpymry B MS Teams wiw HOIyYuTh
uAeHTU(HKANOHHBIN HOMep KoH(pepeHnuu B Zoom. Cuctema BKC no3Bomser:

- CIIyLIaTh JIEKIUY;

- paboTaTh Ha MIPAKTUIECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOIaBaTeIeM, 3a/1aBasi My BOIPOCHI HJIM OTBEYasl Ha €T0 BOIIPOCHI B OOIIEM JaTe.

IIpu mpoBeaeHnH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckinrouenne — ecity nperofaBaTelb IMONPOCHT OTKIIOYHTh KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbInMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITIOUUTEIBFHO JIETIOBBIE (hOTO.




