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1. He.m;, 3ala4YM U IVIAHUPYEMBbIC PE3yJabTaThbl Oﬁy‘leHI/Iﬂ o IMCIMIIJIMHE
(Lenw u 3a0auu oceoenus oucyunnunsi, coomeememsyiowue yenu OI)

L[GJ'IBIO OCBOCHUA JUCIHUITIIMHBI MGTDOJ’IOFI/ISI, CTaHJapTHU3alinsia )41
CCDTI/Id)I/IKaHI/Iﬂ ABIISACTCA d)ODMI/IDOBaHI/Ie KOMHGTGHHHﬁ, onpeACIAIOIINX 'OTOBHOCTE
K PCIICHUIO HDOd)GCCI/IOHaHBHI)IX 3aa4 110  MCTPOJIOTHYCCKOMY o0ecIeueHuIo
OPOU3BOACTBA M OIITHUMAJIBHOMY BBI6ODV U INPUMCHCHHUIO MCTOAOB, TCXHHYCCKHX
CpEACTB M CHUCTCM  HU3MCPCHMIA, ITO3BOJIAIONINX o0ecIieunBaTh HU3MECPCHUC
JICKTPHUYICCKUX )51 HEQJICKTPHUYICCKUX BCJINYHH, O6Da6aTBIBaTB PE3VIIBTAThI
I/ISMGDGHI/Iﬁ H OIICHMBATH UX INOI'PCIITHOCTD

3ajayaMu JUCLIUIUIMHBI SBIISIOTCS:

-  W3YYUTb TEOPETUYECKUE OCHOBBI METPOJIOTUYECKOTO0  OOecreueHus
IIPOU3BOJICTBEHHBIX IIPOLIECCOB;

- U3YYUTh KJIACCU(PHUKAIUIO, KOHCTPYKLIMIO U HPUHLHUI JEUCTBUSA CPEICTB
WU3MEPEHUN TEXHOJIOTHYECKHUX [TapaMeTPOB IMPOU3BOACTBEHHBIX ITPOLIECCOB;

- OBJAJETh OCHOBaMH BBIOOpa CpEACTB H3MEPEHHUS JJIEKTPUUYECKUX U
HEAIEKTPUUECKUX ITapaMeTPOB MPOLECCa,;

- OBJAJETb HABBIKAMU OOpaOOTKM pe3yJbTaTOB HM3MEPEHUN U OLEHKH
MOTPENTHOCTEN CPEACTB N3MEPEHU.

KoMnereHunu 1 HHIMKATOPBl, (PopMUpyeMble y 00yHaromuxcsl:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIWKATOpPa

OIIK-6.1 BeiOupaer cpencTBa H3MEpeHHS,
MIPOBOJIUT U3MEPEHHUS DIIEKTPUUECKUX U
HEIJIEKTPUIECKUX BEIMYNH, 00padaThIBaET
pE3yNbTaThl U3MEPEHUN U OIIEHUBAET UX
MOTPEUTHOCTh

OIIK-6 CnocoOeH npoBOAUTH
M3MEPEHUS DIEKTPUIECKUX H
HEDJICKTPUYECKHUX BEJTMUYMH Ha 00BEKTaX

TEIUIOIHEPTETUKA U TETJIOTEXHUKHA
P OIIK-6.2 O0agaeT HaBBIKOM KUCIIOJb30BAHUS

CpeaACTB I/ISMepeHI/II\/'I 10 UX HAa3HAYCHUTIO

2. Mecto nucuunnnbl B cTpykrype OII

[IpenmecTByromue AMCUUILIUHBL (MOoayn), npaktuku, HUP, np.
b1.0.12 MaremaTuka

b1.0.13 ®u3uka

b1.0.14 Xumus

b1.0.15.02 HauepTratenbHasi reoOMETpHsl U UH)KEHEpHas rpaduka

[Tocnenyromue qucuuIuinesl (Moaynn), npaktuku, HUP, np.
b1.0.20.04 DHepreTrueckre MalIMHbI, ANIAPATHl 1 YCTAHOBKHU
b1.0.20.09 ABToMaTH3anys TEXHOJIOTUUECKUX MPOLIECCOB
b2.0.02(IT) ITpousBoicTBEHHAS MPAKTUKA

3. CTpyKTypa M coep:KaHue TUCIUITHHBI
3.1. CTpyKTYypa IUCHHMILINHBI



J11s 04HO# popMBI 00yUEeHUS

Bun yuebHo# paboThl Bcero | Bcero Cemectp(bl)
3E 4acoB 3

OBIAA TPYAOEMKOCTD JUCLUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA* 1.6 58 58
AYJIUTOPHAS PABOTA 1,4 52 52

Jlexun 0,5 18 18
[IpakTryeckue (CEMUHAPCKHE) 3aHATHUS

JlaGopatopHbie pabOThI 0,94 34 34
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIIEI'OCA 1,6 56 56
[TpopaboTka yuebHOTO MaTepuaia 1,6 56 56
KypcoBoli npoekt - - -
Kypcosas padota - - -
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 0 0 0
[TpomexyTouHast aTTecTalus: 3

Jliist 3a0uHOM OpMBbI OOyUECHHS
Bun yueOnoit paboTsl Bcero | Bcero Cemectp(n)
3E 4acoB 3

OBILIAS TPYJIOEMKOCTb JIMCLIUTIJIMHBI 3 108 | 108

KOHTAKTHAS PABOTA 0,75 27 27

AVJIUTOPHAS PABOTA 0,5 18 18

Jlexun 0,28 10 10

[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS

JlabopatopHbie pabOTHI 0,22 8 8
CAMOCTOSITEJIbHA S PABOTA OBYYAIOIIETOCA | 2,39 86 86

[IpopaboTka yueOHOrO MaTepuana 2,3 82 82

KypcoBoit mpoekt - - -

Kypcosas padota . = .

[ToaroroBka K mpOMEXKYyTOYHOM aTTeCTalluU 0 4 4

[IpomexxyTouHast aTTecTalus: 3

- KP | KII

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3jieiamM H

BHJaM 3aHSATHH

Pa3nensl
JUCIATIIMHBI

Pacnpenenenue
TPYJIOEMKOCTH

Bcero
4acoB

110 BUJaM yueOHO# paboThl

DopMmbl 1
BUJ

NHpexchl UHIUKATOPOB
bopmMHUpyeMbIX




5 % 5 Lg KOHTPOJIA KOMITCTESHITUH
= Q. 5 o
2| 8| 5| &
Paznen 1 26 6 4 16 TK1 OIIK-6.3, OIIK-6.B
Paznen 2 82 12 30 40 TK2 OIIK-6.3, OIIK-6.V,
OIIK-6.B
3auer 0 0 oOM1 OIIK-6.3, OIIK-6.V,
OIIK-6.B
HToro 3a 3 cemecTp 108 18 34 56
HUTOI'O 108 18 34 56

3.3. Conep:xkanue TUCHUINTIHUHBI

Pazgen 1. Mertponoruueckoe oOecreueHHe M3MEpPEHUH MapaMeTpoB
TEXHOJOTUYECKUX MPOLIECCOB.

Tema 1.1. MeTposioruueckoe obecrieueHre n3MepeHui

N3mepenus. Bunpl nzMepenuii. BennurHa. 3HadyeHUs] BEIUYUHBI. EauHUIIBI
m3Mepennil. Cucrema enuuull W BenuuuH. Kiaccugukanus morpemHocTen
U3MEpPECHUM.

Tema 1.2. Tunosas ctpykrypnas cxema ACP.

OcHOBHBIE OJOKM aBTOMATHYECKOW CHUCTEMBI peryiaupoBaHus. Pounb
M3MEPEHNH B IPOILECCAX YIIPABICHHS WM PETYJUPOBAHMS TEXHOJOTHYECKUX
ITPOLIECCOB.

Paznen 2. VI3amepenust napaMmeTpoB TEXHOJOTUYECKHUX MTPOIIECCOB.

Tema 2.1. I3mepenus qaBiaeHus

Knaccudukanus manoMeTrpoB mo mpuHIUNY wusMmepeHus. Kriaccudukarms
MaHOMETPOB MO CIyXeOHOMY Ha3HayeHUIo. I[IpUHUMNHANIBHBIE CXEMBbl U
MIPUHIINI JCHCTBUSI MAHOMETPOB.

Tema 2.2. I3mMepenust ypoBHS.

Knaccudukanusa ypoBHEMEpPOB MO MPUHLHKIY U3MepeHus. lIpuHuunuanibHbe
CXEMbI Y IPUHIIMII JEHCTBUS YPOBHEMEPOB.

Tewma 2.3. I3amepenus pacxoja.

Knaccudukanus pacxogoMepoB 1Mo OpUHLHUITY u3Mepenus. [IpuHiunuansHeie
CXEMbI U TPUHIUI IEUCTBUS PACXOAOMEPOB.

Tewma 2.4. I3amepeHnust TeMiiepaTyphl.

Knaccudukanus tepMoOMeTpoB MO MpUHLUIY K3MepeHus. [IpuHuunuanbHbie
CXEMBbI ¥ IPUHIIMI JHCTBUS TEPMOMETPOB.

3.4. TeMaTu4yeCcKHii IVIAH NPAKTUYECKHUX 3aAHATHI
JlaHnHbIi BUA pabOTHI HE MPETYCMOTPEH YUEOHBIM IIAHOM

3.5. TemaTuyeckuii njiaH JadbopaTOPHLIX padoT
Jlaboparopnas pabota Nel. MeTrposiornueckoe ooecreueHue u3MepeHuit
JlaGoparopnass pabora Ne2. Manomerpsl. Knaccudpukamms. [Ipunumn

n3Mepenus. Cxembl TpruOOpPoB. MeToabl U CIOCOOBI HU3MEPEHUS TABICHUS

Jlabopatopuass pabotra Ne3. VYpoBaemepbl. Krnaccudukarus. [lpuaiun

u3MepeHusi. MeToibl U criocoObl U3MEPEHHST YPOBHS.

Jlabopatopnass pabota Ne4. Pacxomomepsl. Krnaccubukauus. [lpuniun



u3MepeHus. CxeMbl mpubOpoB. MeTo bl U CIOCOOBI U3MEPEHHS PacXo/a.
Jlabopatopnass pabotra NoS5. Tepmomerpnl. Kraccudukarms.
u3Mepenus. Cxembl IpruOOPOB.

[TpuHIMI

3.6. Kypcosoii npoekT /KypcoBasi pa6ota
JlauHbIiA BUA pabOTHI HE MPEAYCMOTPEH YUYSOHBIM IIAHOM.

4. OueHuBaHUE Pe3y/IbTATOB 00y4YeHUsI

OrneHnBaHWe pe3yabTaTOB OOYYCHHS 1O IUCIUIUIMHE OCYIIECTBISCTCS B
paMKax TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTaly, MPOBOJUMBIX IIO
oampHO-perTuHroBoi cucreme (bPC).

[1Ixana o1leHKH pe3yJbTaTOB OOYYEHUS MO JUCHUILINHE:

YpoBeHs chOpMHUPOBAHHOCTH
WHJIUKATOpa KOMIETCHITMU
N N Hwuxe N
Bricokuit Cpennuit Huzkni
3amianu- CpPCAHEro
Koz Koz POBAHHBIC o1 85 10 100/ 0T 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIe- | MHJUKATOpa pe3ynbTaThl
TEHUMH | KOMIIETEHIIMU | OOYYEHHUS 10 IlIxana oneHnBaHUs
WCLUTLTNHE HEY0B-
Auch YIOBIIET- YA
OTIIMYHO XOopouio JICTBOPU-
BOPUTEIILHO
TCJIIBHO
3a4TCHO HC 3a4TCHO
3HATh:
Knaccugpu
KaIuio
OIIK-6 TEXHUYECK
Crnioco6 170'¢ TeXHUYECK | 0a30BBIC
CH OIIK-6.1 CpeacTB e MOHATHUA
IpoBOA BriGupaer Knaccudukanu U3MEPEHU | CpeACTBa «U3MEpPEH
UTh cpencTsa 10 TEXHUYECKUX | M3MEpeHH | Hew, P
H3MEPE M3MepeHHs cpeacts TEXHOJIOTH | U «IIOTPEIH
HUSA ’ U3MEPEHUN [MOHATHUSA
TIPOBOIUT YECKUX OCHOBHBIX | OCTh BMEDEH
JICKTP U3MEpeHUs STCKTPUMCCKUX | pemyraum TEXHOJIOTH | U3MEPEHHU p
NYECKU u uey,
ANEKTPUUECK o YECKUX S,
X " HEIJICKTPUIECCKHU «TIOTPETIH
UX 1 pasIuyHbBl | BeNMWYMH, | «usnuec
HEDJIEeK X BEJIMYUH T10 OCTh
HEIJIEKTpUYE M METOAMKY | Kast
Tpudec Pa3ITUYHBIM U3MEpPEHU
CKHX npu3Haka | oOpaboTK | BeIMYMHA
KHUX MIpU3HAKaM, SI»
BCJIMYMH, M u »: >
BeTMYM | o METOAUKY ’ ’ «pusnuec
H Ha 00pabatbiBac 06paboTKH METO/WIKY | Pe3YJILTaT | METOMUKY |
T pe3yNbTaThl
06HEKT . fMeyeHHﬁ > | pesyntatos u 00paboTK | OB u | 06paboTk I
ax p OLIEHKH " ONCHKH n
OLICHUBAET . »
Terios TOTPEITHOCTell | PE3YJIBTAT | MOTPELIHO | Pe3yabTar
ux N -
Heprer U3MEPECHUU OB u [ CTCHU OB
MOTPEUTHOCTh
VKU U OLICHKH U3MEPEHHU | U3MEPEHU
TETUIOT MOTPENIHo | U 71
E€XHUKHU crei
U3MEPEHU
51
YMETB:




BBIOMPATH

TEXHUYECK
ue BBIOMPATH
CpeICTBa | TEXHUYECK
U3MEpEHU | ue
BriOupats HSMEp BBIOMPATH
i IS | CpeACTBa BBIOUPATH
TEXHUYECKHE TEXHUYECK
U3MEPEHU | U3MEpEHU TEXHUYEC
cpeacTBa . ue
. s i ISt Kue
U3MEpEeHuN s cpeacTBa
napameTp | U3MEpeHu cpeacTa
U3MEpEHUs U3MEpEHU
OB s . U3MEpEeHU
apaMeTpoB i i |
TEXHOJIOTH | apaMeTp i Ui
TEXHOJIOTUYECKO U3MEpEeHU
YEeCKOTo OB U3MEpEHU
ro Imnpouecca B b
nporecca | TEXHOJIOTH b
3aBUCUMOCTH OT napameTp
B YECKOT0 dusnueck
ero OB
3aBUCUMOC | Ipoliecca ux
XapaKTEPUCTHK TEXHOJIOTH
. | TH oT ero |B napameTp
u  TpeOoBaHUH YEeCKOIo
XapaKkTepu | 3aBUCUMOC OB
0e30macHOCTH npoiiecca
CTHK U |TH OT ero
TpeOOBaHU | XapakTepu
51 CTHK
6e30macHo
CTH
BJIAJICTh:
HaBBbIKAMHU
BBIOOpA
TEXHUYECK
ux
CpeZCTB
HaBwikamu N HaBBIKAMHU
U3MEPEHU
BbIOOpa . BbIOOpa
i Ha HaBBIKAMHU | HAaBBIKAM
TEXHUYECKHUX TEXHUYECK
OCHOBaHU BbIOOpa U BbIOOpa
Cpe/CTB ux
. " TEXHUYECK | TEXHUYEC
U3MEpeHuil  Ha CpeZCTB
TpeGoBaHU ux KHX
OCHOBaHUU . ., | m3mepenn
. i ycnoBui | CpeAcTB CpenacTB
TpeOoBaHUI i,
. POTEKaHH U3MEPEHU | U3MEpEeHHU
yCIOBUH o0paboTk | . .
s i, i TUTS
MPOTCKAHHS 17§
TEXHOJIOTH 00paboTK | U3MepeHu
TEXHOJIOTHYECKO pe3yibTar
YEeCKOTO u s
ro  Tmporecca, OB
npoiecca, pe3yabTar | Gusnueck
00paboTku U3MEPEHU
00paboTk OB ux
pe3yJIbTaToB s "
" U3MEPEHHU | mapameTp
U3MEpeHusT U OLIEHKH UX
pe3yibTaT s OB
OIICHKHU x| TIOTPEITHO
MOTPEIIHOCTH CTH
MU3MEpEeHU
A u
OIICHKH WX
MOTPELIHO
CTH
OIIK-6 | OIIK-6.2 3HaTh
Cnoco6 | Obnanaer Homenkinarypy | HOMEHKIAa | HOMEHKJIAa | HOMEHKJIA | HOMEHKIIA
eH HaBBIKOM TEXHUYECKHUX Typy Typy Typy Typy
IPpOBOX | HCIOJB30BAH | CPEACTB TEXHUYECK | TEXHUYECK | TEXHUUYECK | TEXHUUEC




UTh
u3Mepe
HHUS
JIIEKTP
HYECKU
XU
HEDJIEK
TpUYecC
KUX
BEJIIUYU
H Ha
00BEKT
ax
TEIUI0D
Heprer
WKW U
TEIUIOT
EXHUKU

Usl CPEICTB
U3MEPEHUI
10 UX
Ha3HA4YCHUIO

U3MEepEeHui ux ux ux KHX
AIIEKTPUYECKUX | CPENCTB CPEICTB CPEICTB CPEICTB
u U3MEPEHU | U3MEPEHU | U3MEPEHHU | U3MEPEHU
HEIJIEKTPUYECKHU | U 51 171 171
X BEJIMYMH, | BJIEKTPUYE | BJIEKTPUYE | DJIEKTPUUE | DIIEKTPUY
yCIIOBUS CKHX U | CKHUX U | CKHUX U | eckux H
IIPOBEICHUS HEDJICKTPU | HEDJICKTPU | HEDJIEKTPU | HEDJIEKTP
U3MEpPEHUI TpU | YECKUX YECKUX YECKUX NYECKHUX
HIOMOILU BEIIMYMH, | BEIMYMH, | BEIMYMH, | BEJIMYUH
KOHKPETHOI'O yCIIOBUS yCIIOBUS yCIOBUS
cpeicTBa IPOBE/IEH | IPOBEIEH | IpOBEIEH
U3MEPEHU, us us us
JOCTOMHCTBA U | U3MEPEHU | U3MEPEHU | U3MEPEHHU
HEJI0CTAaTKU 51 npu | i npu | npu
Cpe/CTB HIOMOILU HIOMOILU HOMOIIU
U3MEpEeHNH, KOHKpPETH | KOHKPETH | KOHKpPETH
OrpaHUYEHUs oro oro oro
UCIIOJIb30BaHUsl | cpeicTBa | CpeAcTBa | cpeAcTBa
U3MEPEHU | U3MEPEHU | U3MEPEHHU
i, i, i
JOCTOUHCT | JOCTOUHCT
Ba u | Ba u
HE/IOCTaTK | HEJOCTaTK
U CPEICTB | U CPEICTB
U3MEpPEHN | U3MEPEHU
i, i
OTrpaHUy€eH
ust
HCIIOJIb30B
aHMs
YMETH
000CHOBBI | 0OOCHOBBI
OO6ocHOBBIBaTh | BaTh BaTh
00OCHOBBI
BbIOOp cpencTBa | BHIOOP BBIOOD BaTh
MU3MEpEHUI cpexcrsa | cpeictsa | oo
AIIEKTPUYECKUX | U3MEPEHU | U3MEpPEHU p
" i 4 CpencTBa BBIOMPATH
U3MEpPEHHU | CPENCTBA
HERJIEKTPUYECKH | dJIeKTpUUe | dJeKTpuue | .
i HU3MEpeHu
X BEJIMYNH, | CKUX U | CKHX " .
aNeKTpuye | i
UCXOJs U3 | HEIJIEKTPU | HEDJIEKTPH
. CKHX U | DJIeKTpUY
yCIIOBUM YECKUX YECKUX
HEDJIEKTPU | ECKUX U
MPOTEKAHUS BEJIMYMH, | BEJIUYUH,
YEeCKUX HEDJIEKTP
nporecca UCXOJS M3 | UCXOAd U3
. . . BEJIMYNH, | MYECKUX
U3MEpeHuH, yCIIOBUM yCIIOBUM
HCXOJs U3 | BEIMYHUH
OOBSICHATD IIPOTEKAHU | IPOTEKAH .
yCIOBUI u3
BbIOOp  MecTa | 4 us
MIPOTEKAHU | TIPEAIIONKE
YCTaHOBKH W | mpouecca | mpouecca | HHBIX
OTPaHUYEHUS 1O | U3MEPEHU | U3MEPEHU
. . nporuecca
WCIIOJIb30BaHUIO | M, i,
U3MEPEHU
cpeicTBa OOBSCHATH | OOBACHSTH i
U3MEpPEHUS BBIOOpP BBIOOP
MecTa MecTa




YCTaHOBKH | YCTaHOBKH
u
OrpaHHyeH
ust 1o
HCIIOJIb30B
aHUIO
CpeacTBa
U3MEpEHU
s
BJIAJICTh
HaBbIKaMU
000cHOBa
HUS
BBIOOpA
CpelICTBAa | HABBIKAMU
Haspikamu p
U3MEPEHH | 00OCHOBA | HaBBIKAMU
000CHOBaHUS .
i HUS 00ocHOBa
BBIOOpA
ANIEKTpUYe | BbIOOpA HUSA
CpeacTBa
. CKUX U | cpenctBa | BeIOOpa
U3MEepeHUit
HERJIEKTPU | U3MEPEHHU | CpelcTBa
AIIEKTPHUYECKUX .
" YEeCKUX i U3MEpEeHH
BEIIMYUH, | dJIEKTpuye | i
HEDJICKTPUIECKH
UCXOJSl U3 | CKHX U | DIIeKTpuYe
X BEJIMYMH, . HaBBIKU
yCIIOBUM HEDJICKTPU | CKUX u
UCXOIS u3 HE
. MPOTEKAHU | YECKUX HEBJIEKTPHU
yCIIOBUH copmmp
s BEJIMYMH, | YECKUX
MPOTEKAHHS OBaHBI
mporecca | UCXOAs U3 | BEIMYHH,
nporuecca .
. M3MEPEHU | yCIOBHH UCXONs U3
U3MEpeHUil, . .
i, BpIOOpA | MPOTEKaH | yCIOBUM
BbIOOpa  MecTa
MecTa ust POTEKaHU
YCTaHOBKH u
. YCTAHOBKHM | mpouecca | s
OTpaHHYEHUH 10
" U3MEpEeHH | mpolecca
HCIIOJIb30BaHUIO .
OrpaHu4eH | i, BbIOOpA | M3MEPEHU
CpeacTBa . .
7074 mo | Mecra i
M3MEPEHUs
UCMOJIBb30B | YCTAaHOBKH
aHUIO
CpeacTBa
MU3MEpEeHU
s

5. Y4eOHO-MeTOoIMUYecKoe U UH(POPMALIMOHHOE o0ecnieyeHHe JUCHHUILIMHbI
5.1. YueOHO-MeTOAMYECKOE O0ecieueHne

5.1.1. OcHoBHas nuTeparypa

1. Metponorusi, cTaHAapTU3aKUsA U cepTUdUKaIus : yaeOHUK s By30B / .
A. UBaHos, C. B. Ypymes, /I. I1. Kononos [u ap.] ; [Tox penakiueid . A. MiBanosa
u C. B. YpymeBa. — 4-¢ u3z., crep. — Cankrt-IletepOypr : Jlans, 2022. — 356 c. —
ISBN 978-5-507-44065-8. — TekcT : »anexkTtpoHHbiii / Jlanb AIIEKTPOHHO-
ounbnmmoreunas cucrema. — URL: https://e.lanbook.com/book/208667.



https://e.lanbook.com/book/208667

2. UBanoBa I'M. Ky3uenoB H.JI. UYuctakoB B.C. TemiorexHuueckue
U3MepeHus u npubopsl YueOHUK [JIs BYy30B. 2-¢ HW3A., nepepad. um mom. — M.:
NznmarensctBo MOU, 2005. — 460 c., mn. — ISBN 5-7046-1046-3.

3. lynenos, A. B., MeTposorus, cTaHaapTU3amus U cepTuGuKaius : yaeOHUK
/' A. B. lllynenos, T. }O. Bacunbera, ; mox pea. B. II. MensaukoBa. — Mocksa :
KnaoPyc, 2021. — 441 c¢. — ISBN 978-5-406-08785-5. — URL:
https://book.ru/book/940990. — TeKcT : 3ACKTPOHHBIH.

5.1.2. JlomoaHUTENBbHAS TUTEpaTypa

1. Teopusi aBTOMaTH4ECKOro YyIpaBieHUs. JIMHEHHBbIe CHCTEMBI : ydeOHOe
nocobue mo guctumimHe "Teopus aBromatuueckoro ympasieHus" / K.X.
['mnedanos, B.H. [Togeimos, B.B. Kucenes. - Kazans : KI'DQY, 2009. - 168 c. - 3385.
- Tekcr : HEMOCPEICTBEHHBIM.

2. Ilpeobpaxenckuit B. II. TemiorexHuyeckue HU3MEpPEHUS U TMPUOOPHI:
Y4yeOHUK [Ji1 BY30B IO CIEHHAIBHOCTH «ABTOMATH3AIMS TEIJIOIHEPIeTHUECKUX
poleccoB». — 3-€ u3ll., nepepad. — Mocka: «ueprusi», 1978. —704 c.

3. Merponoruueckoe oOecriedyeHue TEXHUUECKUX HM3MEPEHUl B aTOMHOM
PHEPreTUKe: MPaKTUKyM / coctaBuTenb bormanosa H.B. — Kazans: KI'DVY, 2021. — 66
C.

5.2. Uudopmannonnoe odecneyeHue

5.2.1. DIeKTpOHHBIC U HUHTEPHET-PECYPCHI
DNEKTpUYECKUEe  METOJIbl  W3MEPCHHSI  TCIUIOTEXHUYECKUX  BEIUYUH
https://www.youtube.com/watch? v=qfaVpAEG6QTY

Mertponoruueckoe o0ecrieueHue U3MEPEHUN
https://www.youtube.com/watch? v=Lblal Jw5FGw
Onpenenenue NOTPEIIHOCTEN IIPSMBIX U3MEPEHUN

https://www.youtube.com/watch? v=PmAQOjwABf-M

OOpaboTka pe3yabTaToB H3MepeHUuW. XapaKTEPUCTUKH TMOTPEIIHOCTEN

https://www.youtube.com/watch? v=RFfC290qZ9M

OCHOBBI MaTeMaTUYECKOW CTAaTUCTUKHU. Ypok 2. IlepBuyHas cratucTUYecKas
00paboTka pe3ynbraToB u3Mepenuii https://www.youtube.com/watch?
v=rqEP7LOntHI

Temmeparypa u ee usmepenue https://www.youtube.com/watch?
v=0ON8YRdSx-4U

TemmoBoe aBmxkenue. Temneparypa https://www.youtube.com/watch?
v=1tvg_gfZpY4

Dddext 3eedeka (Tepmorapsr) https://www.youtube.com/watch?
v=Gv1lIHc1B8Mc

bumerammueckuii Tepmomertp https://www.youtube.com/watch? v=bhiX-
KnChfE

MaHoMeTpHYeCKHe TEPMOMETPbI https://www.youtube.com/watch?
v=6PTCY]TIUdQ

ManomeTpsl https://www.youtube.com/watch? v=DIKNiJjoRBg



Kak paboTtaeT npyKUHHBII MaHOMETP

v=JAZfaEY8VKI

[lpuHiunel  u3MepeHus

niddepeHInanIbHOTO U THIPOCTATHYECKOTO
v=LMoBxHE1OWM
Hatuuku ypoBHs https://www.youtube.com/watch? v=zFIR-eaRqMg

Oddexr  Beuntypu

U TpyOKa

JaBJICHUA:

[Tuto |

https://www.youtube.com/watch?

a0COIIOTHOTO,

M30BITOYHOTO,

https://www.youtube.com/watch?

https://www.youtube.com/watch? v=tDLDVbHegnO0
3akoH bepnymm https://www.youtube.com/watch? v=Qdr6pyQELz4

Kunkoctn |

dusuka

5.2.2. [lpodeccronansubie 0a3bl AaHHBIX [/ HH(pOpMaIMOHHO-CIIPABOYHBIC

CHUCTEMBI
11\/?1 HaumenoBanu enpodeccrnoHabHbIX 0a3 JaHHBIX Anpec Pexxum nocryma
[Topran ®DenepalbHbBIX rOCy/IapCTBEHHBIX
1 |oOpa3oBarenbHbIX CTaHJIaPTOB seiciiero|http://fgosvo.ru http://fgosvo.ru
00pa3oBaHus
5> Web of Science https://webofknowle [https://webofkno
dge.com/ wledge.com/
3 |Scopus https://www.scopus. [https://www.scop
com us.com
4 |KubepJlenunxa B https://cyberlenink B_ https://cyberle
a.ru/ ninka.ru/
Hayunas NIEKTPOHHAs oubnuoreka AT TR
5 cLIBRARY RU http://elibrary.ru http://elibrary.ru
6 |Dnextponnas 6ubnmoreka muccepranuii (PI'B)  [diss.rsl.ru diss.rsl.ru
7 |HamumonanwsHas snekTponHas 6ubmonorexa (HIB) [https://rusneb.ru/ https://rusneb.ru/
8 |TexuuueckasOuOIMOTEKA http://techlibrary.ru [http://techlibrary. ru

5.2.3. JIulieH3MOHHOe ¥ CBOOOJHO  pacHpoCTpaHseMOe  MPOTPaMMHOE

oOecrieyeHne QUCIUATUINHBI
Ne

HaI/IMCHOBaHHeH I'PAMMHOTI" P KBU3HUTBIIIOATBCPXK 1A 150, ¢
/ porp oro Onucanue CKBI3 OATBEPKAIOM
0 obecrnieyeHus JIOKYMEHTOB

Windows TTonp3oBarenbcKasonepauoHy
1 patt Ne2011.25486 ot 28.11.2011

[Mpodeccuonanpuas (Pro)

asgCucCTeMa

LMS Moodle

DTOCOBPEMEHHOCTIPOTPAMMHOE
oOecrieuenne

https://download.moodle
.org/releases/latest/

Bbpayszep Chrome

Cucrtema moncka HH(pOpMAIUH
B CETH HHTEPHET (BKJIIOYAs

https://www.google.com
fintl/ru/chrome/




6. MaTepuajJibHO-TeXHUYECKOE 0O0ecneyeHue JUCITUTNIMHBI

HaunmenoBanue Buna HaumeHnoBanue yueOHOM
y4eOHON paboThI ayJIUTOPHH, [Tepeuens HEOOXOIUMOTO OOOPYAOBAHUS U
CTICIHATN3UPOBAHHOM TEXHUYECKUX CPEICTB O0YyUCHHUS
nabopaTopuu
Jlexuu VueOHast ayAuTOpUs ISt Crneuunanu3upoBaHHast y4yeOHast MeOerb,
OPOBEACHHUS 3aHATHI TEXHUYECKUE CpeAcTBa OOydeHus, Ciykamue I
JICKIMOHHOTO TUTA IIPEICTaBICHUS yueOHOI uHpOpMaLIUU
OoNpIION  ayauTopuHM  (MYJIbTUMETUHHBIN
MIPOEKTOp, KOMIbIOTEp (HOYTOYK), O3KpaH),
JEMOHCTpPAIIMOHHOE 00O0pyJ0BaHUE, Y4eOHO-
HATJISTHBIC TTOCOOMS
JlaGoparopubie |YuebHas naboparopus B-408 Criernuaan3upoBaHHOE nmabopaTopHOe
paboThI o0opynoBaHue 1Mo MHpoQuI0  J1adOpaTOPHH:-
7a00paTOPHBIC YCTAHOBKH
KoMmbroTepHsIi Ki1acc ¢ Crneuuanu3upoBaHHass  ydyeOHas Mebelb,
BhIX0ZI0M B MHTepHET B-419 TEXHUYECKHUE cpencTea 00y4eHust
(MyIbTUMEIMUHBIM  MPOEKTOP, KOMIIBIOTED,
JKpaH), JIMLIEH3UOHHOE MIPOrPaMMHOE
obecrieueHue
KomnbroTepHblIii Kitace ¢ CrnenuanusupoBaHHas ydeOHas meOenp Ha 30

BbIx0ZoM B UHTepHer B-600a | nocamouneix  mect, 30  KOMIBIOTEDOB,
TEXHUYECKHE CpeACTBa OOy4eHHs (MyJIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),

JKpaH), BUJICOKaMEPHI, MIPOrpaMMHOE

obecrieueHue
CamocrosrenpHas |[KoMmbroTepHblii Kiace ¢ CrneunanusupoBanHas yuyeOHas mebenp Ha 30
paboTta BbIX0710M B MiHTepHeT B-600a OCAJIOYHEBIX MECT, 30 KOMIIBIOTEPOB,

TEXHUYECKHE CpeACTBa OOy4eHHsS (MyIbTHMeE-
TUIHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MIPOrPaMMHOE
o0ecrieyeHue

Criennanu3upoBaHHasi MeOelTh, KOMITBIOTepHAs
TEXHHKA C BO3MOXXHOCTBIO BbIX0J1a B IHTepHET
u obecrieuenuem noctymna B DUOC, skpas,
MYJIbTUMEAUIHBIN TPOEKTOP, MPOTPaMMHOE
obecrieueHue

YuraapHbIH 3a1
OnOIUOTEKU

7. Oco0eHHOCTH OpPraHu3aIlUN 00Pa30BATEIbLHOM 1eATEJIbHOCTH IJIsl JIUIL C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIua ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) 1 MHBanmabl UMEIOT
BO3MOKHOCTh OECIIPETSATCTBEHHO TEPEMENIAaThCs M3 OHOTO y4eOHO-I1adopaTopHOTO
KOpITyca B JPYroid, TOJHATHCSA HA BCE JTAXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX W HMHBIX TOMEIIEHUSX C Y4EeTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37IOPOBBSL.

Jnst o6yuenust muun ¢ OB3 ¥ MHBaNWAOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJIBHOTO arnmnapara, 00ecreyeHbl yCIOBUSI OECHpPENsITCTBEHHOTO JOCTYIa BO
Bce yueOHble nomenieHus. Mabopmaius o cnenuanbHbIX YCIOBUSAX, CO3JaHHBIX AJIs




oOyuatomuxcs ¢ OB3 u wuHBanuMooB, pa3MelleHa Ha cailTe yHUBEpPCHTETa
www//kgeu.ru. imeercst BO3MOXKHOCTh OKa3aHUsSI TEXHUYECKON MMOMOIIM aCCUCTCHTOM,
a TaKkXe YCIIyT CYpIONEePEBOTYMKOB U TU(DIOCYpI0TIEPEBOIUHKOB.

Jlist aganTanuy K BocnpusaTuio Juiamu ¢ OB3 u nHBaiugaMu ¢ HapyIleHHbIM
CIIyXOM CIPaBOYHOTO, y4eOHOro maTepuaja IO JUCHUIUIMHE O00ecreunBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- IS JTy4IlIed OpUeHTAllMU B ayIMTOPUU, IPUMEHSIOTCSI CUTHAJIBI OTIOBEIICHHUS
O Hayalie U KOHIIE 3aHSTHUs (CIOBO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHHE CJIa0OCTBIIANIET0 O0YyYaromerocss MPUBJICKACTCS IeaaroroMm
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIIECTCS HEPE3KOE MOXJIONBIBAHUE);

- pazroBapuBasi ¢ OOydYarOIIMMCS, TEJAarormyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEIIOKEHUSAMHU, OOecreynBas BO3MOKHOCTb
YTEHUsI IO TyOam.

KoMmneHncanus 3aTpygHEHMI pedeBOro M HMHTEJUIEKTYalbHOIO pa3BUTHUSA
CJ1Ia0OCTBIIAIINX 00YYaOIINXCS TPOBOAUTCS ITyTEM:

- HCIIOJIb30BAaHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MIPE3ECHTALNN C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIUMU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJIIpHOTO MPUMEHEHMs YNpaXHEHUH Ha rpaduueckoe BbIICICHUE
CYLIECTBEHHBIX PU3HAKOB IPEIMETOB U SBJICHUI;

- oOecrieyeHrs] BO3MOXKHOCTH JUIsi OOYyYarolerocss IMOJIyUYUTh aJpECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 110 MEPE HEOOXOJUMOCTH.

JIns apantanuy K BocnpusaTuio Jimnamu ¢ OB3 u nHBanuaamMu ¢ HapylmeHUsIMU
3peHus CIIPaBOYHOIO, y4eOHOTO, MIPOCBETUTENIHCKOTO MaTepuana,
MPETYCMOTPEHHOIO0 00pa30BaTeIbHONM MPOrpaMMOil M0 BbIOPAHHOMY HaIlpaBIECHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBUS:

- BeZleTcd aanTtanuus opUIMaIbHOTO caidTa B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPEOHOCTEN MHBAJIMIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMYUE KPYITHOILPU(PTOBON
CIIpaBOYHOM MH(GOPMAIIMK O PACIIMCAHUM YUCOHBIX 3aHITHIA;

- IeJJaTOTUYECKUN  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOJIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS O0yUYaIOUIMMCS, PU 3TOM KaKJIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY Mearoruyeckuii paboTHUK oOpalaeTcs;

- IEUCTBUS, KECThl, MEPEeMEUICHHs MeJarornyeckoro paboTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyaTHas WHGpOpMaLMs MpeAocTaBisieTcs KpynHbiM mmipudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYMBAETCS;

- o0ecrieunBaeTCcs HEOOXOIUMBIM YPOBEHb OCBEIIICHHOCTH TTOMEIICHUI;

- IPEAOCTABIIIETCSI BO3MOXKHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aITUCH 00BSICHEHUM Ha TUKTO(MOH (110 JKEJIAaHUI0 00YUJarOITUXCs).

dopma nOpoOBEACHHUS TEKYyLIEM UM NPOMEXKYTOYHOM  aTTECTAUUM IS
oOyuatomuxcs ¢ OB3 u uHBaMMAOB OmpenesnseTcs: NeAarorndeckuM pabOTHUKOM B
COOTBETCTBUH C yueOHbIM muaHoM. [Ipum HeoOxommmoctu obOydaromemycs ¢ OB3,
UHBAJIUY C YYETOM HUX UHAMBHUIYAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH maercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, MMCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIBIOTEPE, B (HOPME TECTUPOBAHUS U T.II., JINOO MPEIOCTABISIETCS
JOTNOJHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.



http://www.kgeu.ru/

8. MeToanyeckue peKOMeHAAIMM VISl MpenojaBaTeseid M0 OpraHu3amuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AKOIMMHUCS.

Meroanueckoe odecnedeHre npouecca BOCIUTAHNUS 00y4YaroIMXCs BBICTYIAET
OJHUM U3 OMNpeNessIoNMX (aKTOPOB BBICOKOTO KadecTBa OOpa30BaHUA.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHHA TPO(ECCHOHANU3M, JPYIULHIO,
YETKYIO IPakIaHCKYIO MMO3ULIMI0, CAMOJUCLHUIUINHY, TBOPYECKUH MOAXO0/ B PELICHUU
npo(ecCHOHANBHBIX 3a7a4, B XOJ€ 00pa30BaTENbHOIO IpoLEcca CIIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

[Ipu peanu3auuu JUCHUIUIMHBI IPENOJABATENb MOXET HCIOJIb30BAThH
CJIEYIOIE METO/Ibl BOCIUTATEIbHOU PabOTHI:

- MeToAbl (POPMHUPOBAHMS CO3HAHUA JMYHOCTH (Oecena, NUCIYT, BHYIICHUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHE, MPHUMEp, CAMOKOHTpPOJb, PAaccKas, COBET,
yoexaeHue u ap.);

- METOJBI OpPTaHM3AINH JCATEIBHOCTH U (POPMHUPOBAHUS ONBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruieckoe TpeOOoBaHHE, TOPYYEHHE,
IpUyYEeHHE, CO3/IaHNE BOCTIMTHIBAIONINX CUTYAllUH, TPEHUHT, YIIPaKHEHUE, U JIP.);

- METOABl MOTHBAIMH JEATEIHLHOCTH W TMOBEACHUS (0J00peHHe, MOOIIPEeHNE
COLIMAJbHONW aKTUBHOCTH, TIOPHIIAHWE, CO3/IaHHME CHUTyallud Yyclexa, CO3/IaHue
CUTyaluH JIJIs1 SMOLIMOHAJIbHO-HPaBCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIp.)

[Ipu peanuzauuy JAUCUMIUIMHBI  TpeNojaBaTeldb JODKEH  YYUTHIBATH
CJIEyIOIME HAIPaBJICHUS! BOCIIUTATEIbHOMN J1EITEIbHOCTH:

I'pasxxcoanckoe u nampuomuueckoe gocnumanue:

- popMHUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHHUCKOM
UJIEHTUYHOCTH, YBOKEHHS K CBOEH ceMbe, OOLIECTBY, FOCYAaPCTBY, IPUHATHIM B CEMbE U
00IIIECTBE TyXOBHO-HPABCTBEHHBIM U COIIMOKYIJILTYPHBIM IIEHHOCTSIM, K HAIIMOHAILHOMY,
KyJbTYpHOMY W HCTOPHYECKOMY HACIEAWIO, (OPMUpPOBAHHE CTPEMIICHHS K €ro
COXPaHEHHUIO U Pa3BUTHIO;

- hopMUpOBaHKE Y 0OYUAIOIIUXCS AKTUBHOM TPaKIAHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAIUIMOHHBIX KyJIbTYpPHBIX, JYXOBHBIX W HPABCTBEHHBIX IIEHHOCTAX POCCHICKOTO
oOmiecTBa, /JIsi TIOBBIIICHUS CIMOCOOHOCTH OTBETCTBEHHO PEaTM30BHIBATH CBOH
KOHCTUTYITIOHHBIE TIpaBa v 00SI3aHHOCTHY;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIBTYpPhl O0YUaIOIIMUXCsl, PACIIUPEHNE
KOHCTPYKTUBHOTO Y4YacTHs B TNPUHSATHUH pEIIEHUH, 3aTparuBarollMX HX IpaBa U
MHTEPEChl, B TOM YHCJIE€ B Pa3IMYHBIX opMax caMOOpraHU3alluu, CaMOYIIpaBICHHUS,
OOIIECTBEHHO-3HAUNMOM J1€ATEIbHOCTH;

- popMupoBaHHE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOIIMX  NPOTHUBOCTOSTH  OJKCTPEMHU3MY,  KceHo(poOuw,
TUCKPUMHHALIMA 110 COLMAJIbHBIM, PEITUTHO3HBIM, pPAaCOBBIM, HAIMOHAIHHBIM
npU3HaKaM, MEXITHHUYECKOH M MEXKOH()ECCHOHAIBHON HETEePIHMOCTH, APYTUM
HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe ocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIMBOCTH,
YBa)KEHHUS K POJIUTENSIM, YUUTENSIM, JIFOJSM CTapUIErO MOKOJIECHHUS;

- popMupoBaHME NPUHLMIIOB KOJUIEKTMBM3Ma U  COJUIAPHOCTH, JyXa



MUJIOCEpIUST W COCTpaJaHusl, NMPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCS B
TPYJIHOM KU3HEHHOW CUTYAIlUH;

- popMUpOBaHUE COJIUAAPHOCTH U YYBCTBA COIIMAIBHONW OTBETCTBEHHOCTU IIO
OTHOILICHHIO K JIFOJSIM C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 30POBbSI, MPEOAOJICHHE
MICUXOJIOTUYECKUX OapbepoB MO OTHOUIEHUIO K JIOJASM C OrpaHUYeHHBIMU
BO3MO>XKHOCTSIMU;

- popMHpOBaHHE SMOIMOHAIBHO HACBIIICHHOTO W JIYXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, CIIOCOOHOCTH ¥ yMEHUS TepeaaBaTh IPYTHMM CBOW ACTETUYCCKUN
OTIBIT.

Kynvmypno-npoceemumensvckoe socnumanue:

- popMHUpOBAHUE ICTETUIECCKON KapTHHBI MUPA;

- popMUpOBaHUE YBAKEHUS K KYJIbTYPHBIM LIEHHOCTSIM POAHOTO ropoja, Kpasd,
CTpaHbl;

- IOBBIIIICHUE TTO3HABATEILHOM aKTUBHOCTH O0YUYarOIINXCA.

Hayuno-obpazosamenvroe 6ocnumanue:

- popmupoBaHue y o0yyaroluxcs Hay4yHOTO MUPOBO33PEHMUS;

- popMUpOBaHUE YMEHHUS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABHIKOB aHajW3a U CHUHTE3a MH(POpMAIMM, B TOM YHUCIE B
npoeccuoHaNbHOM 00J1aCTH.



BHocuMble H3MEeHeHHMs 1 YTBEPKIeHUsI HA HOBBI y4eOHbIN roj
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Ipunoswcenue x paboueii
npozpamme OUCYUNIUHbl

(I)e)lepa.nbnoe rocyrapCcrBeHHO¢€ ﬁmI[)KeTHOC 05pa30BaTeJILH06
yupesKIeHue BbICIIero o0pasoBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BLICLLIETO OBPA30BAHUS POCCUIICKOU ®EJIEPALIIN

KI'2oy

OLHEHOYHBIE MATEPUAJIBI
10 AMCHUIIHHE

51.0.15.03 Memponocus, cmandapmuzayus u cepmughuxayusi

(HauMeHosaHue duct;unﬂunbl 6 coomeemcmeuu Cy‘{e6HblM I’l/laHOM)

r. Kasans, 2023



OreHOYHBIE MATEPHATBI MO AWCIUIUINHE, MPEAHA3HAYEHHBI ISl OICHUBAHUS
pE3yNIbTaTOB 00yUYEHUS HA COOTBETCTBHE MHAMKATOPAM JTOCTIKEHUSI KOMIICTCHIINH.

OueHuBaHue pe3yabTaTOB OOY4YeHHsS MO JIUCIMIUIMHE OCYIIECTBISETCS B
pamkax Tekymero koutpois (TK) u mpoMexyTodHol aTTecTanny, IPOBOJAUMBIX IO
oamnpHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Pazpnen 1. «MeTpoJioruueckoe TK1
ol0ecrnieyeHne U3MepeHni
P 15 0-15| 0-15
NapaMeTpoB TeXHOJIOTHYeCKHUX
MPOIIECCOB)
PasnoypoBHeBbIE 3a1auH U 10
3a/1aHUs
3amura 1abopaTopHOi paboTHI 5
Paznen 2. «3mepennst TK2
NMapaMeTPoOB TEXHOJIOTHIECKHUX 45 |10-15 0-45| 15-60
NpoLeccoB»
Pa3zHoypoBHEBBIE 3a1a4U 1 o5
3aaHus
3amura 1abopaTopHON paboTHI 20
IIpome:xxyTouHas aTTecTanms oM 0-40
(3auer)
Keiic-3agaua 0-40

2. OueHOYHbIE MATEPHAJIbI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[IIkana oLeHKH pe3yJbTaTOB 00YUYEHHsI 110 TUCLIUIIIINHE:

VYpoBeHb c(hOpMUPOBAHHOCTH
WHAMKATOpa KOMIETEHINH

- . . Hwnxe .
Saruiann Boicokuii | Cpennuii Huskwuii
Kozn Koz POBaHHEIE CpPEJTHErO
KOMIIe- | MHIMKATOpa | Pe3ymbTaTel ot 85 mo 100| ot 70 10 84 | o1 55 10 69 | 0T 0 10 54
TEHIMU | KOMIIETEHIUU |  OOyYeHHUs MO -
JUCIUIUTHHE KaJla OLlEHUBaHUs

YAOBJIET- HEYI0B-

OTIIUIHO XOpOIIIOo
BOPUTENBHO | JIETBOPH-




TCIBHO

3a4YTEHO HE 324TEHO
3HATH:
Kiaccudu
KaIlHIo
TEXHUYECK
ux TEXHHYECK | 0a30BbIC
Cpe/CTB ue TIOHSTHS
Kinaccupuxauu | ysmepenu | cpencta | «uszmepen
cpencrs TEXHOJIOTH | i @iorpemy | o
M3MCPCHIH YeCKUX OCHOBHBIX | OCThb CAMEDH
SMICKTPUICCKUX | penpgpn | TeXHONOTH | M3MepeHH on p
1 I10 YeCKHUX s, i
HEDJICKTPUICCKHU «TOTPEeLTH
pa3jM4YHbl | BEMUYHH, | «pu3ndec
X BEJIMYUH I10 " veromuky | xas OCTh
OIIK-6 pasInYHbIM Y U3MEPEHU
npu3Haka | oOpaboOTK | BEIMYMHA
Croco0 MIpr3HaKaMm, iy u N I,
eH OIIK-6.1 NETOLIEY M’eTO UK €3yJIbTaT M’GTO UK «pusmcc
MpoBON | B o éeT 00paboTku c él y | Pe3y ; él Y | kas
UTh cne C’ll?Ba pesyabratoB u | O0PabOTK | OB W [ 00paboTK | o Ha
u3Mepe pea OLICHKH u OLIEHKH u N
— MSMCPCHMA, | porpemHocTeii | PE3Y/IbTAT | MOTPELIHO | PE3yJbTaT
SIIEKTP TIPOBOAHT W3MEpPEHUH OB u | cren OB
U3MEpeHUS
NYeCKu OIICHKH U3MEpPEHU | U3MEpPEHU
n ANEKTPUYECK morpemso | it i
uX U o
HedJIeK cTeit
HEDJICKTpUIC
TpU4Iec U3MEpEeHU
CKHUX .
KHX i
ey | BETHIHH, :
o obpabaTsiBae | YMCETD:
oGnekr | T PE3YIBTATHI BBIOMpATD
= TEXHHUYECK
ax U3MEpEHUN s BBIGHPATH
terony | OHCHHBACT TEXHHUYECK
ux CpencTBa
HepreT ue
norpentHocTs | Beibupats W3MEpPEHU BBIOMPATH
UKW U . CpencTBa BBIOMpATH
TEXHHYECKUE i TUTST TEXHHYECK
TEIUIOT chencTEa anepemy | AEMEPEHH | TEXHHYEC
€XHHUKHN pea . p " TS KHue
U3MEpEeHul s | o CpencTBa
U3MEpEeHU CpeJcTBa
HU3MEpPCHUS napamerp U3MEpEHU
s . U3MEpEeHH
napaMeTpoB OB i TUTSt |
napamerp i JUTST
TEXHOJIOTHYECKO | TEXHOJIOTH U3MEpEHU
OB U3MEpEeHH
ro Tmpolecca B | UECKOTO o
TEXHOJIOTH s
3aBHCHMOCTH OT | mporiecca rapamerp
4ECKOT0 duznueck
ero B OB
mporecca ux
XapaKTePUCTUK | 3aBUCHMOC TEXHOJIOTH
. B napameTp
U TpeboBaHWIi | T OT €ro YEeCKOT0
3aBHCHMOC OB
0e3omacHOCTH XapakTepu nporiecca
TH OT €ro
cTHK | xapakrepu
TpeboBaHU p p
i CTHK

0e30macHo




| ctu

BJIAJICTh:
HaBBIKAMU
BBIOOpA
TEXHHYECK
17
CpeZCTB
HaBpikamu p HaBBIKAMU
U3MEpEHU
BbIOOpa . BbIOOpa
i Ha HABBIKAMH | HABBIKAM
TEXHUYECKHUX TEXHUYECK
OCHOBaHU BBIOOpA U BBIOOpA
CpeACTB ux
. u TEXHUYECK | TEXHHYEC
U3MEpeHUuil  Ha Cpe/CTB
TpeOoBaHU ux KHX
OCHOBAaHUU . . | 13mMepenun
. i ycrnoBuii | CpeAcTB CpeAcTB
TpeOoBaHU i,
. MPOTEKaHU U3MEPEHU | U3MEPEHU
yCIIOBUI o0paboTK | ., .
s i, i JUTST
POTCKAHHS u
TEXHOJIOTH 00paboTK | U3MEpPEHHU
TEXHOJIOTUIECKO pe3yibTar
94EeCKOT0o u st
ro  Imporecca, OB
npoiiecca, pe3yibTar | puzmyeck
00paboTKu U3MEpEHU
00paboTK OB ux
pe3yJIbTaToB s u
u U3MEPEHU | mapameTp
U3MEpEHUS U OIICHKHU HX
pe3yibTar o OB
OLICHKHU ux | MIOTPEIITHO
MOTPEIIHOCTH CTH
U3MEpEHU
s u
OIICHKHU WX
MOTPEITHO
CTH
3HATh
HOMEHKIA | HOMEHKMa | o .
OTIK-6 Homenknarypy Py Py TYpy
Crnioco6 TEXHUYECK | TEXHUUYECK
TEXHHUECKUX TEXHHYECK
o1 CpeZCTB hx hx 17
1IpOBOA p . CpEICTB CpEICTB
WTh HU3MEepeHUI CpeAcTB
SNEKTpHUECKUX | 1ot CPOHH | MSMEPCHH o eperu
H3MEPe . p i i o p HOMEHKJIa
HHA OI1K-6.2 SJIEKTPUYE | DIEKTPUYE TYpy
INEKTP HEDJICKTPUYECKH JIEKTpUYE
Ob6nanaer CKHX U | cCKHX u TEXHHYEC
HNYCCKHU X BCJIIMYUH, CKHUX nu
HaBBIKOM HEDJIEKTPHU | HEINEKTPHU KHUX
X 1 YCIIOBHS HEDIIEKTPHU
MCIOJIb30BaH YECKUX YECKUX CpenacTB
HeRJIeK MIPOBEICHUS YECKUX
WS CPEICTB . BEJIMYMH, | BEJIHYHH, U3MEpEeHH
TpHU4Iec . U3MEpEHUl Tpu BEJIMYUH, | .
U3MepeHui YCIIOBUS YCIIOBUS i
o 0 UX HOMOIHH npoBeneH | mposemen | oo INEKTpUY
BEIN1IH KOHKPETHOI'O P P IIPOBEJEH p
HHa Ha3HAYEHUIO ust ust eCKUX W
cpeacta W3MEpEHH | u3Mepend | o HEDJIEKT
00BeKT U3MEPEHHIA, HSMEp HSMEp HU3MEpEHU P
ax i npu | i npu | . WYECKUX
AOCTOMHETBA M1 1\ o TTOMOIIIH 1 TP b ey
TCILTOS HE/IOCTATKA TTOMOIITA
HEpreT KOHKPETH KOHKPETH
CpeZCTB KOHKPETH
WKW U . oro oro
U3MEpEHUi, oro
TEIUIOT CpelcTBa | CpeicTBa
OTpaHUYCHUS cpeacTsa
E€XHHUKHU U3MEpPEHHN | U3MEpPEHU
UCTIONB30BaHUS | . U3MEpEHU
i, i, i
JOCTOUHCT | TOCTOUHCT




Ba u | Ba u
HEJIOCTAaTK | HEJAOCTaTK
U CPEACTB | U CPEJICTB
U3MEpPEHHN | U3MEpPEHU
i, |
OTpaHUYCH
ust
HCIIOJIE30B
aHus
YMETh
000CHOBEI
BaTh
BBIOOD
CpencTBa
HU3MEPEHH | 0OOCHOBBI
17| BaThb
O00CHOBBIBATh
ANIEKTPHUYE | BBIOOD 000CHOBBI
BBIOOp CpelcTBa
. CKHX U | cpelncTBa | BaTh
HU3MEpeHUI
HEIJICKTPH | U3MEPEHH | BBIOOD
ANEKTPUICCKUX N
. YECKHUX i CpeICcTBa | BEIOMpATH
BEIIMYUH, | OJICKTpUYE | U3MEPEHU | CpEICTBa
HEIJICKTPUYECCKH .
HUCXOOs M3 | CKHUX u|u U3MEPCHH
X BEJIMYMH, . .
yCIIOBUI HEIJICKTPH | JICKTpUYe | i
HCXOs u3
. MPOTEKAHU | YECKUX CKHX U | DJIEKTpUY
YCIIOBUH
i BEJIMYMH, | HEAJIEKTPU | €CKUX U
MPOTEKAHUS
mporecca | UCXOJs M3 | YeCKUX HEDJIEKTP
mporecca .
. M3MEpPEHHN | yCIOBUi BEIIMUMH, | MUYECKUX
HU3MEpEHHI, N
i, MPOTEKAH | UCXOJS W3 | BEJTUYHUH
00BACHATH .
OOBSCHATH | Hs yCIOBUI u3
BbIOOp  MecTa
BEIOOD mporecca | MPOTEKaH! | MPeIyIokKe
YCTaHOBKH "
MecTa U3MEpEeHu | 5 HHBIX
OTpaHUYEHUS TI0 N
YCTAaHOBKH | U, mporecca
HCIIOJIE30BaHHIO
u OOBSACHATH | U3MEpPEHU
CpencTBa .
OrpaHHYeH | BBIOOD 171
HU3MEpEHUS
ust o | MecTa
WCIIOJIb30B | YCTAHOBKH
AHUIO
CpencTBa
U3MEpEeHU
i
BIIAJICTh
Hapbikamu HaBbIKAMM | HAaBBIKAMU | HABBIKAMH
000CHOBaHHS obocHOBa | o6ocHOBa | 00OCHOBa
BbIOOpA HUS HUS HUS
CcpeacTBa BBEIOOpA BBEIOOpA BBEIOOpA
peil . p p p HAaBBIKU
U3MEepeHUit CpeficTBa | CpencTBa | cpesicTBa |
NIEKTPUUICCKUX | M3MEPEHU | H3MEPEHU | H3MEPEHHU
. . . chopmup
u i i i
OBaHBI
HEIJICKTPUIECKHU | DIEKTPHUYE | AJICKTPUYE | dJIEKTpUUE
X BEJIMYMH, | CKMX U | CKHX U | CKHX u
HCXOMs W3 | HEAJIEKTPH | HEIJIEKTPHU | HEIJEKTPHU
YCIIOBUH YECKUX YECKUX YECKHUX




MIPOTEKAHUsA BEJIMYMH, | BEJINYUH, | BEJINYMH,
nporecca UCXOJS M3 | UCXOJS M3 | UCXOAs M3
W3MEpEHHUI, YCIOBUM YCIOBUM YCIOBUM
BbIOOpa  MecTa | IPOTEKaHM | IPOTEKaH | MPOTEKaHU
YCTaHOBKH u|s us A
OrpaHMuYEHUH 10 | mmpolecca | mporecca | mpoiecca
UCIIOJIb30BAHUIO | U3BMEPEHH | U3MEPEHH | U3MEPEHU
cpencrsa i, BpIOOpa | i, BBIOOpA |
U3MEpPEHUS MecTa MecTa

YCTaHOBKH | YCTAaHOBKH

u

OTrpaHUYeH

15071 o

HCIIOJIb30B

aHUIO

CpeacTBa

U3MEPEHU

|

OneHka «OTJIMYHO)» BBICTABISETCS MO pe3ysibTaTaM 3alllUThl JJAOOPATOPHBIX
padboT Ha MaKCUMaJIbHOE KOJIMYECTBO 0aJlIOB, 32 pELICHUE Pa3HOYPOBHEBBIX 33/1a4 B
ceMecTpe; BIaJICHHE HaBBIKAMHU BBIOOpAa TEXHUYECKUX CPEACTB HM3MEpPEHUl Ha
OCHOBaHUM TpeOOBaHUN YCIOBHM TMPOTEKAHHUS TEXHOJOTHUYECKOTO TpoIlecca,
CIIOCOOHOCTH 0OOCHOBATH BHIOOP CPEACTB U3MEPEHUS IPU PELICHUH KelCc-3a/1auu.

OrneHKa «XOpomIo» BBICTABISETCS MO pe3yJbTaTaM 3allMThl JJAOOPATOPHBIX
paboT Ha KOJIUYECTBO OAJIOB OT 3 10 4, 3a pelleHUE THUIOBBIX 3a/1ay B CEMECTPE;
BJajieHne 0a30BbIMH HaBBIKAMU BBIOOpa TEXHUYECKHX CPEICTB H3MEpPEHUil Ha
OCHOBAaHUM TpeOOBaHUN YCIOBHM MPOTEKAHUS TEXHOJIOTMUYECKOIro Ipolecca,
CIIOCOOHOCTH 0OOCHOBATH BHIOOP CPEACTB U3MEPEHUS IPU PELICHUH Kelc-3a/1auu.

OrneHka «ya0BJIE€TBOPUTENbHO» BBICTABISETCS MO pe3yjibTaTaM 3alllUThI
71a00paTOPHBIX pabOT HA KOJWYECTBO 0ayioB OT 1 110 2, 3a pelieHre TUMOBBIX 3a7a4
B CeMecTpe; BiaJeHHEe O0a30BbHIMH HaBBIKAMH BBIOOpAa TEXHUYECKHX CpPEICTB
W3MEpPEeHU HAa OCHOBAHMM TPEOOBAaHUI YCIOBUU TPOTEKAHUS TEXHOJIOTHYECKOTO
nporecca.

OneHka  «HeyJ0BJETBOPHUTEIbLHO»
HE3alUIIEHHBIX JTa0OPaTOPHBIX padoT; 3a OTCYTCTBHE YMEHHH peliaTh THUIOBHIE
3aJa4d B TEUCHHE CEMECTpa; 3a OTCYTCTBHE BJIaJICHUS HABHIKOM BBIOOpA CpPEICTB

BBICTaBJIACTCA IIpu HaJIMunu

U3MEpPEHUs NPHU PEIICHUU Keic-3a1aun.

3. IlepeyeHb O1LIEHOUYHBIX CPEICTB
Kpartkas xapakTepHCTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIEBA€MOCTM U MPOMEXKYTOUYHOM aTTecTalMyd O00ydYarolmerocs Io

JUCLUILINHE:
HanmenoBanue Onucanue
Kparkas xapakTepucTuka OlIeHOYHOTO CPEJICTBA
OLIEHOYHOTO OLIEHOYHOT O




CpeJICTBA

CpeJICTBA

Keilic-3amaua

[IpobnemHoe 3amaHue, B KOTOPOM OOYYarOIIEMYCs
HpeUIaraloT OCMBICIUTh PEATbHYI0 NMPO(eCcCHOHATBHO-

Samanus s
peuieHus Kenc-

(K3) OPUEHTUPOBAHHYIO CUTYyallMl0, HEOOXOJUMYIO IS
pelieHrs AaHHON NMpoOIeMbl saann
IIepeuens 3ananuii u
Oraer 1o Beimonnenue J'Ia60paTE)pHOI71 pa6E)TBI, o0OpaboTka BOITPOCOB JIJIsI
. pe3yabTaTOB WCIBITAHUN, HW3MEPEHHIA, IKCIICPUMEHTA. 3aIUTHI
nabopaTopHOU .
paGore (OJIP) O(l)OpMJ‘IeHI/IeU oTyera, 3almTa pE3yabTaToOB nabopatopHoit
71a00paTOPHOI PabOTHI IO OTYETY paboThI, IEpeYCHb
TpeOOBaHMI K OTUETY
PaznuuaroT 3anaum 1 3a1aHus:
a) perpoayKTUBHOTO YPOBHS, IO3BOJIAIONINE OIICHUBATD
W JIMarHOCTUPOBATh 3HAHHWE (AKTUYCCKOTO MaTepuaia
(6a3oBbIE TOHSATHS, aNTOPUTMbI, (AKTBI)) M yMEHHE
MPABWIBHO HKCIIOB30BATh CIEIUAIBHBIE TEPMHUHBI H
MOHATHSI, y3HaBaHUE OOBEKTOB H3YYECHHUS B paMKax
OTIPEICIIEHHOTO Pa3/iea AUCIUIUINHBL,
PazHoypoBHeBbIe | 0) PEeKOHCTPYKTUBHOTO YPOBHSI, MO3BOJISIFOIINE OIICHU- Komrnekr
3a/lauyd U 33JIlaHUs | BAaTh W JUATHOCTHPOBaTh YMCHHSI CHHTE3UPOBATH, Pa3HOYPOBHEBBIX

(P33)

aHAJIM3UPOBATh, 0000mmare
TEOPETHYECKUN  MaTepuayl ¢
KOHKPETHBIX  BBIBOJIOB,
CIICICTBEHHEIX CBS3CHi;
B) TBOPYECKOTO YpPOBHS, MO3BOJIAIOIINE OIICHUBATH H
JTUATHOCTHPOBATh YMCHHS, WHTCTPUPOBATH 3HAHUS
pa3nUYHBIX 00JacTeil, apryMeHTUPOBAaTh COOCTBEHHYIO
TOYKY 3pCHUS

(hakTHYeCKUi u
(bopmynHpoBaHEM
YCTQHOBJICHHEM TPUYUHHO-

3a/1a4 ¥ 3aJaHui

4. Ilepeyensn

KOHTPOJBbHBIX 3anannﬁ HJIN

HHBbIC

MaTepHuaJbl,

Heo0XoaAMMBbIe ISl OLCHKH 3HAHUM, YMEHHMH M HABBIKOB, XapaKTepHU3YIOIIMX

ITAIlbI (l)OpMI/IpOBaHI/ISl KOMHeTeHHI/Iﬁ B IIpouecce OCBOCHUA TUCIHUIIJINHBI

Ipumep 3a0anus

st texkymero konTpoas TK1:
OIIK-6 CriocoOeH mpoBOIUTH U3MEPEHUS DIEKTPUUECKUX M HEIJICKTPUICCKUX

BEJINYHH Ha 00BbEKTaX TCIIOOHEPICTUKH U TCIINIOTCXHHUKH.

OIIK-6.1

BoiOupaer  cpeactBa  M3MeEpeHHs,

IIPOBOJIUT

U3MEpEeHus

ANEKTPUUECKUX U HENEKTPUUECKUX BEJIMUYMH, 00padaThIBaeT pe3yabTaThl U3MEPEHUM

M OLCHUBACT UX MOTPCITHOCTD.

OIIK-6.2 OO6namaeT HABBIKOM HCIOJI30BAaHUSI CPEIICTB HM3MEPEHUN MO HUX

HAa3HaAa4YCHUIO

OTtuer no 1adopaTopHoii padore.
Conepxanue oTueTa:
1) HasBanue 1ab0paToOpHOii pabOTHI.




2) Llenb paboTHI.
3) PernieHue npakTHUECKUX 337a4 MO TeME PabOTHI.
4) CocTtaBlieHHE 3314 110 TeMe PadOTHI.

KoHTpoJibHBIE BONPOCHI U 33aHUS:

1. Yro xapakTepu3yeT NOrpeIHOCTb U3MEPEHHUS?

2. YTo Takoe MOTpenIHOCTh CPEACTBA U3MEPEHUN U MOTPEIIHOCTh Pe3ybTaTa
U3MEPEHUI?

3. Kak knaccuuuupyrot NorpemHoCcTy U3MepeHuit?

4. Naiite  ompeneneHWe  NOTPELIHOCTAM  HM3MepeHuid 1o  dopme
KOJIMYECTBEHHOT'O BBIPAYKEHUSI.

5. JlaiiTe  ompenelieHHE  TOTPEIIHOCTSIM  HU3MEPEHUM TI0  XapakTepy
MPOSIBIICHHUS.

6. JlaliTe ompenencHHe MOTPEIIHOCTSIM H3MEPEHUH 1O TPUYUHE HUX
BO3HHKHOBEHHUSI.

7. JlaliTe ompeneseHne MOTPEIIHOCTSIM U3MEPEHHUM MO XapaKTepy MOBEICHUS
U3MEPSEMON BEJINYUHBI.

8. Jlaiite onpeneneHre NOorpenHoCTsIM U3MEPEHHM O YCIIOBUSM BbIIIOJIHEHUS
U3MEPEHUN.

9. IlpuBenuTe npHUMEp OMpEACICHUS HWCTUHHOTO 3HAYCHHUS H3MEPSIEMOM
BEJIMYMHBI C YUETOM CUCTEMATUYECKON MOTPEIIHOCTH.

10. Yro Takoe ciaydaitHasi MOTPEITHOCTH?

Pa3HoypoBHeBbIE 321241 U 321aHUS

1. Tepmomerp mokaseiBaeT Ttemmeparypy +320°C. CucremMaTndeckas
MOrpenIHocTh 31oro tepmomerpa pasha -5°C (K). KakoBo HMCTHHHOE 3HAuYeHHE
U3MEPSEMON TEMIIEPATYPHI?

2. Onpenenure pe3ynbTaT KOCBEHHOTO HW3MEPEHUS  CONPOTUBIICHUS
pe3ucTOopa, €Clii HANpsDKEHUE yyacTKa 1enu paBHo 4 B, cuna toka 20 MA.

3. TemnepaTtypy  OKpyXawLIEro  BO3AyXa  MU3MEPWIN  KOMHATHBIM
TepMoMmeTpoM. Pesymbrar m3mepenusi cocrtaBuin 22°C. Bripazure u3aMepeHHYIO
TeMmneparypy B rpaaycax @apenreiita u KeiapbBunax.

4, beun mpou3BeNEeHBI MHOTOKPATHBIE HM3MEPEHUS TEMO-3JIC C LEIBIO
OmpeNeseHns] 3aKoHa paclpeesieHus TNOorpemHoctTd. Bce pesynbrarsl  ObuH
pazouTsl Ha 10 UHTEPBAJIOB, IPAHUIIBI KOTOPHIX U YUCJIO MPUXOASAIIUXCS HA KaXKIbIN
U3 HUX 3HaYEHUH U3MepsAeMON BETMYMHBI IPUBEJEHBI B TAOUIIE.

d. [TocTpouTs rUCTOrpamMmy CTaTUCTUYECKOrO psiaa. COOTBETCTBYET JIM OHA
3aKOHY paBHOMEPHOH MIOTHOCTH?



6. [Mpousseneno 10 wu3MepeHuii ATUHBI METAUIMYECKOro  Opycka.
Pesynbprarel usmepenus: 17,1; 17,2; 16,8; 16,5; 17,5; 18,0; 17,0; 17,6; 16,9; 17,4
MM. Ormpenenute NOTpPelIHOCTh U3MEPEHUs JIMHBI OpycKa, €Clu JOBEpHUTENIbHAs
BepoSITHOCTH P=0,998.

7. [IpoBeneno oaHokpatHoe wu3Mmepenne TOJIC  aBTOMaTHYeCKUM
noreHuoMeTpoM kiacca touHoctu 0,5 rpagyupoBku XK co mkanon ot 200 mo
600°C. Vkazarenp crour Ha otMetrke 550°C. OueHuTh MaKCHUMAaJIbHYIO
OTHOCUTEJIbHYIO TOrpemHocTh u3Meperuss TOJC moTeHHHOMEeTpoM Ha OTMETKE
550°C. 3aBUCHT JTU OTHOCUTEIbHAS IOTPEIIHOCTh OT MOKa3aHui mpuodopa’?

8. Omnpenenutpy pabodyro TEMIEpaTypy, HU3MEpseMyl0 TEpMOIapoW Tuma
xKk, ecnn uaMmepeHHas TOJC 6,38 MB, xoiomgHblil chiaii TepMOCTaTUPOBAH MpHU
temneparype 22 °C.

9. Onpenenure pabodyr0 TemMOeparypy, €CiIu H3MEPEHHE IMPOBOJHIOCH
TepMornapoit Tuna XA, repmornapon tumna 111

10. Kak wmeHseTcs mpemen IOMycKaeMoW aOCOMIOTHOM IMOTPEITHOCTH
U3MEPEHUS NIPU YBEIIMUYECHUH MMOKa3aHUI aBTOMAaTUYECKOro nmoTeHuomerpa? byaer
JIM TIOCTOSIHHBIM TIPEEN JOIYCKAEMOW OTHOCHUTEIBHOM IMOIPEIIHOCTH B IMpEAEiax
IIKaJIbl aBTOMAaTHYECKOTO MOTEHIIMOMETPA?

Jisa rekymero kourpoJas TK2:

OIIK-5 CrniocobeH paboTaTh C HOPMATUBHO-TEXHUYECKON JOKYMEHTAaIIMEH,
CBSI3AHHOHN C MPOQECCHOHATBHON AESITETbHOCTHIO, C MCIOJB30BAaHUEM CTaHAapTOB,
HOPM U TIpaBuII.

OIIK-5.1 BeiOupaer cpeacTBa U3MEpPEHHUs, TMPOBOJUT  W3MEPECHHUS
MEKTPUUECKUX U HEIEKTPUUECKUX BEJIMUMH, 00pabaThIBAET PE3yIbTaThl U3MEPECHHIMA
Y OIICHUBAET MX MOTPEITHOCTh

OTtuer no s1aboparopHoii padore.

Conepxanue oTyera:

5) Haspanwue nmadbopaTtopHOii pabOTHI.

6) Lleas pabOTHI.

7) Pelienue nmpakTHYECKUX 3a7a4 10 TEME PaOOTHI.

8) CocraBnenue 3a7a4 10 TeMe PabOTHI.

KoHTposibHbIE BOMPOCHI U 3aaHUS:

1. Kakue cyniecTByrOT TeMIepaTypHbI€ IIKaIbI?

2. llepeuncnure CylIECTBYIOIINE TUITBI TEPMOMETPOB.

3. OxapakTepu3yiTe OCHOBHBIE KOHTAKTHBIE METOJbI M3MEPEHUs! TeMIIEpPaTyphl.
Kakue BropruHbie MprOOPHI UCTIONB3YIOTCS B KOMITJIEKTE C HUMU?

4. OnumuTe NPUHIKIT JEHCTBUS TEPMOMETPOB PACIIUPEHUS.



5. Tlo kakomy mpuHIMITY pabOTaIOT MaHOMETpUYECKue TepMoMeTphi? Ha kakue
BUJIBI TIOAPA3CIAIOTCS?

Y CTpOoiCTBO Y MPUHITUIT IEUCTBUSI TEPMOIIIEKTPUUECKOTO TEPMOMETPA.

Kakwue cymiectBytoT MeTobl M cpeacTBa i usmepenuss TOC?.

Kaxkue TpeOoBaHUs NMPEABABISAIOTCS K TEpMOIIapam?

© o N

. YCTpOWCTBO M MPUHIIHUI JEHCTBUS TEPMOMETPA COTPOTUBIICHUSI.
10. Kakue uzmepenus Ha3biBatoTCs npsiMbiMu? Kak oHU KiaccuQUIUpyroTes?

Pa3HoypoBHeBbI€e 321241 U 3aJaHUS

1. Paccuuraiite cuny TskecTd (TpaBUTAlMM), KOTOpas OyAeT IeHCTBOBAaThH Ha
TEN0 Maccoil B 1 kr.

2. Cuna B 1000 H mpumnoxeHa k:

a) IIomaau noBepxHoctu B 0.2 m?;
0) mIoaau MOBEPXHOCTH B 2 M?;
HaiiTu naBieHue B KaxJaoM citydae, BeipakeHHoe B [1a u Oap.

3. Cuna B 1000 H mpuioxena k moBepxXxHOCTH Iwiomansio 500 mm2 Haittu
JaBJICHUE, OKa3bIBaeMOe Ha MOBEpXHOCTH B [la u Oap.

4. HailimuTe naBiieHHE, OKa3bIBAEMOE Ha MOBEPXHOCTH IUIoma b0 0.1 MM? cuiioi
B 20 H. JlaitTe otBeT B I1a u Gap.

5. HaiiguTe maBiieHHEe, OKa3bIBAEMOE CTOJIOOM KHIKOCTH BBICOTOM 2 M, €CIH B
€MKOCTH HaXOJUTCS PTYTh C INIOTHOCTHIO 13560 kr/m?

6. Halimure nmaBiacHME, OKa3bIBAEMOE CTOJIOOM JKHMIKOCTH BBICOTOH 2 M, €CIH B
€MKOCTH HaxoauTcs HeTh ¢ mioTHocThio 0,82 r/cm?.

7. Pe3epByap Ha pUCYHKE COJEPKUT BOAy M OeH3uH. PaccumTaTh JaBiieHHE Ha
JTHO pe3epByapa. Beipasuth nasnenue B [la u Gap.

8. Pemmte 3amady, cxema KOTOpOW TWpHBEJAeHa Ha pHUCYHKe. PaccuuTaiite
JaBJICHUE Ha JIHO pe3epByapa. Boipaszurte nasienue B [1a u 6ap.

9. I'az umeer maHomerpudeckoe napieHue 10.2 OGapa. Haittu aGconroTHOE
JaBJICHWE Ta3a, ecilu arMmocdepHoe pAaBieHue cocrapmser 1.013  Oap.
Bripasuts naBnenue B I[1a u 6ap.

10.Onpenenure 3HaueHHE AaBJICHUs, MPUIOKEHHOro K MaHoMmeTpy B Ila, eciu
HATOJTHSIOIIAS YKUJIKOCTh — PTYTh: p = 13560 kr/™m>.

JlJist MpOMesKyTOYHOM aTTeCTALUM
Keiic-3agaun:

1. HeoOxonuMo TpOW3BOAUTH HM3MEPEHHMs Tepernaja NaBJICHUM B JBYX TOUYKaX
TpyOONpoBOJa Majoro JAMaMeTrpa, IO KOTOPOMY IMPOTEKaeT BOAA, BO BpeMs
MPOBEICHUS] HAYYHOT'O HCCIIEIOBAHUS.



2. HeoOxoammo mpowm3BOANTL M3MEPEHUsS Tepernana AaBiICHUN B JIBYX TOYKax
TpyOomnpoBoja OOJIBIIOTO JWAMETpa, MO KOTOPOMY MpOoTeKaeT HedThb, BO BpeMs
MPOBEJCHUS HAYYHOT'O HCCIIEIOBAHUSI.

3. Heob6xoaumo mpou3BOAUTh M3MEpPEHUsl Tepernajia AaBiICHU B JIBYX TOYKax
TpyOOIIpOBOJa MaJIOTO JAHAMETpa, MO KOTOPOMY WIpoTeKaeT HedTh, BO BpeMs
MPOBEJICHUSI HAYYHOT'O MCCIICIOBAHUSI.

4. HeoOxoauMo NpOU3BOIUTH M3MEPEHHUs Mepernaaa JaBJICHU B JABYX TOYKaX
TpyOOIpoBOJa OOJBIIOTO JUAMETpa, MO KOTOPOMY MPOTEKaeT BOAA, BO BpeMs
MIPOBEJECHUS HAYYHOT'O HCCIIEIOBAHUSI.

5. HeoO6xoammo ocCyIecTBIsATh U3BMEPEHHUE YPOBHSA B pe3epByape C >KHJIKOCTHIO
IpU CIEIYIOIIUX YCIOBUSX. Pe3epByap C BOJOW HaXOIWUTCS IOJ JABIICHHEM,
npesbliatoneM atMmoceproe. Beicota pezepByapa 6 M. [nomans nua peseppyapa 4
M>.

6. ObecrieubTe Al TEpPCOHANA BO3MOXHOCTH HEMOCPEACTBEHHOTO CHATHUSA
MOKa3aHUM, a TaK’K€ BO3MOXXHOCTh CUTHAJIM3AIMU MPU MPEBBIIMICHUH MaKCHUMAaIbHO
BO3MO>KHOT'O YPOBHS.

7. HeoO6xoammo OCyIecTBIISATh U3MEPEHUE YPOBHSA B pe3epByape C >KUJIKOCTHIO
IpU CIEIYIOIIUX YCIOBUSIX. Pe3epByap C BOJOW HaXOIWUTCS IOJ JABIICHHEM,
npesblatoniemM atMmoceproe. Beicota pezepByapa 2 M. [Inomans naa pesepByapa 8
M>.

8. HeoOXxoaumMo OCyIIECTBIISATE H3MEPEHNUE YPOBHS B pPe3epByape C JKUIKOCTHIO
IIpU CIEAYIOIMUX YCIOBUAX. Pe3epByap € JKHIKOCTBIO, UMEIOLIEH IIOTHOCTH 720
KI/M?, HAXOAUTCS TPy aTMOC(HEPHOM JIaBJIEHUU B 3aKPBITOM pe3epByape. KuakocThb
XMMHUYECKU aKTHUBHA, COJEPKUT TBEpAble 4YacTUIbl B ocaake. Ilpu 3amosHeHUn
pe3epByapa JKUJIKOCTHIO Ha €€ MOBEPXHOCTH 00paszyeTcs IMeHa.

9. HeoOxoammo OCYIIECTBIISATh U3MEPEHUE YPOBHSA B Pe3epByape C KHIKOCTHIO
IpU CIEAYIOIIMX YCIOBUAX. Pe3epByap € KUIKOCThIO, MMEOIIEeH MIOTHOCTH 820
KI/M?, HaXOJWUTCS TIPU JABJICHUU HUXKE aTMOCHEpPHOIO0 B 3aKPBITOM pe3epByape.
KuakocTe XUMHUYECKM HWHEPTHA, COJEPKUT TBEPJble HYacTUILI B ocaake. [lpu
3aMoOJTHEHUH Pe3epByapa KHUIAKOCTHIO HA €€ TTIOBEPXHOCTH 00pa3yeTcs MmeHa.

10. Heobxoammo OCyIecTBIsATh HW3MEPEHHE YpPOBHS B pe3epByape C
KUJKOCTBIO TPH CIEAYIOIIMX YCIOBUSX. Pe3epByap ¢ KHUAKOCTbIO, HMEIOIIEH
MIOTHOCTH 720 Kr/M?, HAXOMUTCS TIPU JABJICHHUH BHIIIE aTMOC(PEPHOTO B 3aKPHITOM
pesepByape. KuJIkocTh XUMUUECKH aKTUBHA, COJIEPKUT TBEP/AbIC YACTHUIIBI B OCAIKE.
[Ipu 3anonHeHnn pe3epByapa KUAKOCTbIO Ha €€ MOBEPXHOCTH 00pa3yeTcs MeHa.
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