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3aHITHSI CEMUHAPCKOro TUIIA 32 16 2
CamocmoamenvHnas paboma, 6cezo 100 122 2

B ToM uncie:

KypcoBoii npoekT / KypcoBasi paboTa - -

KonTponbHas padota / pedepar / PI'P K K 2
DopmMa KOHTPOJISI IK3aMEH / 3a4eT / 3a4eT ¢ C) 2 2
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Pabouas nporpamma cocTaBi€Ha Ha OCHOBaHUU TpeOoBaHuii DenepabHOro
roCyapCTBEHHOr0  00pa30BaTE€NbHOrO  CTAaHAApPTa  BBICHIETO0  OOpa3oBaHHUA  —
Mazucmpamypa TO  HanpaBi€HUIO  NOAroToBKH  35.04.06  Aepounscenepus,
yTBEpPXKJAECHHOT0 npukazoM Munobpnayku Poccuu ot 26.07.2017 Ne709.
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(1OMmKHOCTE) NOANHKCH DUO




1 Ilnanupyembie pe3yJbTaThl

o0yueHus

nmo JUuCHuIJIMHe, COOTHECCHHbIC C

pe3yJibTaTaMH 0CBOeHHs1 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumnuaa TexHuka M METOAMKA OSKCIEPUMEHTa B WHXXEHEPHOM JeATENbHOCTH B
cootBercTBUU ¢ TpeboBanuamu OI'OC BO u ¢ yuerom I[IOOII (mpu Hanuumum) HampaBlieHa Ha
dopmupoanue caenyromux komnerenuui (YK, OIIK, TIK, TICK, IIKO, ITKP, ITIKB).

Tabnuna 1. CBs3b pe3ynbTaToB 00Y4YEeHHS ¢ MPUOOPETAEMBIMA KOMITETCHIIUSMHA

Ko u HammeHoBaHue

Kon n HaumeHOBaHNE HHAUKATOPA

3arIaHupOBaHHBIC PE3YIbTATHI 00yUCHUS

KOMITETEHIINU JOCTUKEHUs] KOMITETEHIIUU
VK-1 Cocoben MNVYK-1.1 3naer npouenypst 3HATh:
OCYILLECTBIATH KPUTHYCCKOTO aHAIM3d, METOANKH - meopemuuecKue 0OCHOBbl peueHUs HayyHo-

KPUTUYECKUN aHATU3
MPOOJIEMHBIX CUTYyaIUN
Ha OCHOBE CHCTEMHOTO
MOJIX0/1a, BEIPa0aTHIBATh
CTpaTeruto JeHCTBUI

aHaJM3a pe3yabTaTOB HCCIICTOBAHUS U
pa3paboTKy cTpaTeruii MPOBEICHUS
HCCIIeJOBAaHMH, OPraHU3aIliK TIpolecca
TPUHSTHUS PEIICHUS

NYK-1.2 YMmeer npuHUMATh KOHKPETHBIE
PCIICHUS [UTS TIOBBIIICHUS

3¢ (GEKTUBHOCTH IPOLETYP aHATH3a
npoOJIeM, IPUHSTHUS PEIICHIHA 1
pa3paboTKu cTpaTerui

NYK-1.3 Bnageet meTogamu
YCTAHOBJICHHSI IPHYUHHO-CIICICTBEHHBIX
CBsI3eH M OTIpeiesieHnsT HanboJee
3HAYAMBIX CPEIN HUX; METOIHKAMHU
TIOCTaHOBKH II€JIH M OTIPEACTICHUS
CTIIOCOOOB €€ JOCTHKEHHST; METOTMKaMU
pa3paboOTKH CTpaTEruii IEUCTBUH TTPpH
POOJIEMHBIX CUTYAIUsIX

MEXHUYECKUX U UHICEHEPHBIX 3a0ay

yMeTh:

- NPUMEHSIMb HA NPAKMUKE KOMMYHUKAMUGHbLE
MEXHO02Ul, NPOPECCUOHATLHBLE A3bIKOBbIE
dopmol u cpedcmea

- Ipumensame npuxnadnoe npozpammuoe
obecneuenue 07151 MOOEIUPOBAHUS U
NPOEKMUPOBANUS CUCIEM U NPOYECCO8
dessmenvHOCU

BJIA/IETh:

- NpocPaAMMHBIM 0becneyerHuem OJisl
MOOeUPOBANUS U PeUleHUS] UHICEHEPHBIX 3a0aY

OIIK-4 Crnocoben
MPOBOJINTH HAYYHBIC
UCCIEN0BaHMS,
aHAIM3UPOBATh
Pe3yabTATHI U TOTOBHUTH
OTYETHBIC JIOKYMEHTHI,

NOIIK-4.1 AHanu3upyeT METOABI U
CHOCOOBI pelIeHHs
HCCIIEIOBATENbCKUX 3aau
NOIIK-4.2. Ucnons3yeT
MH(QOPMaIIMOHHBIE PECYPCHI,
HAaY4HYIO, OTIBITHO-
9KCHEPUMEHTAIIBHYIO U IIPUOOPHYIO
0asy 11sl MpOBEIEHHSI UCCIIeIOBAHUI
B arpoOMHKeHEPHU

3HATH:

- meopemuyecKue 0CHO8bl NPOBEOCHUS. HAYUHO20
9KCepumenma

- nousiImus cpedcme, 0ObeKMos8 U UCIMOYHUKOS
noepewHocmeti uzmepenul

- 3aKOHOMepHOCMU POPMUPOBAHUS
Pe3yIbmamos uamepenuis,

- aneopummul 06paboOmMKU MHO2OKPAMHYIX
usmepeHull

- Op2aHU3AYUOHHBLE, HAYUHbIE, MEMOOUYeCKUe U
npagoevle 0OCHOBbL MEMPONO2UU

yMeThb:

- BbINOJHAMNb MEXHUYECKUE UBMEPEHUS]
MEXaHUYeCKux napamempos

- N01b306AMBCS COBPEMEHHBIMU
UBMEPUMENLHLIMU CPEOCMBAMU

-Oenams UHMEPNPEMAYUIo pe3yibmamos
HAYYHBIX UCCAEO08ANHUL

- denamu 8b100p MEMOO08 U MEMOOUK
9IKCHEPUMEHMATbHBIX UCCAE006aH UL,
ocyujecmansiem niaHupoBanue U NOCMaHOBKY
IKCnepumenma

BJIA/IETh:

-COBPEMEHHBIMU MEMOOAMU U CPedCmEamu
usmepenus

2. MecTO IMCHMILJIMHBI B CTPYKTYype 00pa3oBaTe/IbHON POrpaMMbl

I[I/ICHI/IHJ'II/IHa Texnuka u memoouxa IKcnepumerma 6 MHJfCeHepHOﬁ oessmenbHoCmu
OTHOCHTCS K 003aTEILHOM YaCcTH.

JlanHas

IUCLUAILINHA

O PACTCA

Ha KYPCBhI JUCHUIIIINH

OcHogbl Hayunblx ucciedoganuti, Mamemamuyeckoe mMooenuposanue W SIBISIETCSI OCHOBOW ISt
BBITIOJTHEHUS U 3AIIUTHI BEITYCKHOM KBaNMH()UKAITMOHHON paOOTHI.




3. Copep:kanue QMCUUILTHHBI

Pacnipenenenue 4acoB 1o temMam M BHJAM 3aHSATUNA NpPEACTaBISIETCSs B Tabnuie 2 1o
K101 hopme oOydeHus (OUHasl, 3a09HAs ).

Ta6muma 2.1 Ounas popma

KonnuectBo yacos dopmupye-
Ne Bun CamocT. Bcero MBI€ KOMIIe-
HaumeHoBaHMe pa3eiioB v TEM Jlexnyn
1/ 1) 3aHITHS pabota 10 TeMe TEHLUHU
(JITIP) (CP) (OIIK)
1. TexHuka U METOMKA SKCIIEPHUMEHTA B VK-1
1 . 2 2 6 10
HH)XEHEPHOH NesATeNbHOCTH. VIHyKeHepHas 3a1ada OIIK-4
2 2. [TnannpoBaHre U OpraHU3aIys SKCICPUMEHTA 2 2 6 10
3 3. 3aKkoHOZATEIBLHBIE " HOPMAaTHBHO-
METOIYECKHUE OCHOBBI METPOJIOTHH, i ) ) ’
METPOJIOTHIECKOTO obecrieueHns u
M3MEPHUTEIHHON TeXHUKH.
4 4. ®u3ndeckre BETUYNHBI M UX CIHHHULIBL. 0,5 1 2 3,5
5 5. MHWamepenws. Krnaccudukamuss BHIOB H 05 1 1 25
METOJ/IOB U3MEPEHHI. i ’
6 6. [TorpemHocT n3mepenunii. O6padboTKa 1 15 6 85
pe3yJIbTaTOB U3MEPEHUI ’ !
7 7. CpenctBa  usmepeHuil.  HaznadeHue,
KIaccuuKanus, OCHOBHEIE TEXHUYCCKHUC 0,5 0,5 2 3
XapaKTCPUCTHKH.
8 8. [IpuHIUIIBL ¥ METO/BI 00CCIICUCHHS CIMHCTBA 05 1 3 45
Y TOYHOCTH M3MEPCHHUI. ’ ’
9 9. OOmme  XapakTEPUCTHKH  aHAJIOTOBBIX 05 0.5 1 2
M3MEPHUTENHLHBIX TPHOOPOB. ’ ’
10 10. Oo6mrme BOIPOCHI U3MepeHuit i 0.5 1 15
HEAJICKTPUYECKUAX BEIIMYHUH. ’ !
11 11. U3mepeHue BpeMeHH. - 0,5 1 1,5
12 12. VI3mMepeHre reOMeTpUICCKIX BETUYKH.
13 12.1 CpeznctBa u3MepeHU ITUHEI. - 0,5 1 1,5
14 12.2 CpenctBa u3sMepeHU U METOJbl U3MEPEHUS ) 0.5 1 15
VTJIOB.
15 12.3 CpencrtBa u3MepeHUIl IIEPOXOBATOCTH i 0.5 1 1,5
TTOBEPXHOCTH.
16 12.4 CpenctBa U3MEpPeHHH OTKIOHEHHUH OT i 05 1 15
TJIOCKOCTHOCTH M MPSAMOJUHEHHOCTH. ’ !
17 12.5 CpencrBa u3MepeHuit mapamMeTpoB pe3bObl U i 0.5 1 1,5
MX TIOBEpKa.
12.6 TlpubGopsl a1 U3MEpPEHHs IapaMeTPOB
18 | DBONMBBEHTHBIX IIOBEPXHOCTEH M  3yOUaThIX - 0,5 1 1,5
3aleNJICHUMN.
12.7 CpenctBa H3MEpPEHHH OTKIOHEHHUH OT
19 | xpyriocTH, TOJIITAHBI MTOKPBITHH, 0,5 2 1 3,5
HEepa3pyIIAONIET0 KOHTPOJISL.
20 13 V3mepeHue Macchl. - 0,5 1 1,5
27 14 VI3amepeHue cuil 1 MEXaHUYECKHE UCTIBITAHUS
MaTEepHUAJIOB.
22 14.1 VIamepenue cui. - 0,5 1 1,5
23 14.2 MamuHbsl 111 CTaTHYECKUX HCIBITAHUN ) > 1 3
MaTEepHUAJIOB.
14.3 Mamunel I CTaTHYECKHX WCIBITAaHUH
MaTepUaJioB MpPH BBICOKUX Temreparypax (Ha
24 | MON3y4ecTs, JUIMTEIbHYIO IIPOYHOCTD, - 2 1 3
peakcaIuio) u ux METPOJIOTHYCCKUEC
XapaKTePUCTHKH.
25 | 14.4 CpencrBa uaMepeHus TBEPJOCTH METAIIIIOB - 0,5 1 1,5
26 | 14.5 MasSTHUKOBBIE KOTIPHI. - 0,5 1 1,5
27 15. IsmepeHue KpyTAILUX MOMEHTOB, 0.5 0.5 1 2

MEXaHWYECKOH padOThl M MEXaHMIECKON




MOIIIHOCTH.

28 16 N3amepenue aedopmaruii. - 0,5 2 2,5
29 17 3mepeHne ckopocTeil 1 yCKOpEHHiA. - 0,5 1 1,5
30 18 NU3mepenne MexaHNIeCKUX KOJIeOaHMH. - 0,5 1 1,5
3] 19 Usmepenue naBiaeHMsL. 0,5 0,5 1 2
32 | 20 V3mepeHne ypoBHS 3arOIHEHHUS. 0,5 0,5 1 2
33 21 N3mepenne pacxoza. 0,5 0,5 1 2
22 W3mepenue TeMriepatypbl. BecKOHTaKTHBIC
34 0,5 1 1 2,5
METOJBI M cpeficTBa n3Mepenus TeMmepaTypbl
35 23 IIpuHIUNOBI TOCTPOEHUS U3MEPUTEIIBHBIX 0.5 1 1 25
MEXaHM3MOB NICKTPUUECKHUX MPUOOPOB.
36 24 3MepeHue TOKOB U HANPSKEHU. - 1 1 2
37 25 W3mepeHue HNEKTPUYECKONH MOIIHOCTH U i 1 1 2
SHEPTHUH.
26 CpenctBa U3MEpEeHU MNpHMEHsEMble IpU
38 | TeXHMYECKOM OOCIY)KMBaHUM M JUarHOCTUKE - 1 1 2
AaBTOMOOWJICH U MX ITOBEpPKA.
27 OCHOBHBIC ITOHATHS B O0JIACTH H3MEpPEHHUS
39 | pU3MKO-XMMHUYECKOTO COCTaBa W  CBOWCTB 1 2 4 7
BEIIIECTB.
Iloozomoeka u évinoiHeHue KOHMPOJIbHOU Padomul 12 12
Iloozomoexa Kk IK3aMeEHy 27 27
Hmozo 6 cemecmpe 2 12 32 100 144

VYdeOHast 1eATENBHOCTh COCTOUT W3 JIeKYUll, 1aO0pamopHulx pabom, camocmosamenbHou
pabomul, KOHMPOALHOU pabomul.

Tabmuua 2.2 3aounast popma

KonnuecTtBo yacos dopmupye-
Ne Bun CamocT. Bcero MBI€ KOMIIe-
HaumeHoBaHME pa3eiioB v TEM Jlexnun
1/ o1 3aHITHS pabota 10 TeMe TEHLUHU
(JITTP) (CP) (OIIK)
1 2 3 4 5 6 7
1. TexHuka U METOMKA SKCIIEPHUMEHTA B VK-1
1 . 1 2 8 11
HMHXXEHEPHOU NlesiTeNnbHOCTH. MHKeHepHas 3a1aua OIIK-4
2 2. [InaHupoBaHME U OpraHU3anus SKCIePUMEHTa 1 2 8 11
3 3. 3aKoHOaTeIbHbIE u HOPMAaTHUBHO-
METOJHUYECKUE OCHOBBI METPOJIOTHH, i ) ) ’
METPOJIOTHIECKOTO obecrieueHns u
M3MEPHUTEIHHON TEXHUKH.
4 4. ®usndecKue BEINUNHELI U UX €IUHULIBI. - 1 4 5
5 5. MHWamepenws. Krnaccudukamuss BHIOB H i 1 4 5
METOJJOB U3MEPEHUII.
6 6. [TorpemHocT n3mepenuii. O6padboTKa 1 15 3 10.5
pe3yIbTaTOB H3MEPEHUH ’ !
7 7. CpenactBa  M3MEpPEHHUH. Haznauenue,
KJaccupuKanms, OCHOBHEIE TEXHUICCKHUE 0,5 0,5 4 5
XapaKTePUCTHKH.
8 8. I[TpuHIUITBI 1 METOABI OOECTICUCHUsT €TMHCTBA 05 1 3 45
U1 TOYHOCTH U3MEPEHUIL. ’ !
9 9.  OOmme  XapakTEPUCTHKH  aHAJIOTOBBIX 05 0.5 5 3
HM3MEPUTENEHBIX TPHOOPOB. ’ ’
10 10. Oo6mrme BOIPOCHI U3MepeHui i 0.5 15 2
HEDJICKTPUYCCKHUX BEIMYUH. ’ ’
11 11. 3smepeHne BpeMeHH. - - 1,5 1,5
12 12. U3mepeHre reoMeTpUUECKUX BEJIUYUH.
13 12.1 CpexnctBa u3MepeHUil ITUHEI. - 0,5 2,5 3
14 12.2 CpenctBa u3MepeHU U METOIBI U3MEPEHUS ) 0.5 25 3
VTJIOB.
5 12.3 CpenctBa u3MepeHUIl IIEPOXOBATOCTH i 0.5 25 3
TIOBEPXHOCTH.
16 12.4 CpenctBa uU3MEpEHHIl OTKIOHEHUH OT ) 0.5 3 3,5

IINIOCKOCTHOCTHU U HpHMOJ’IHHeﬁHOCTH.




17 12.5 CpencrBa u3MepeHuit mapamMeTpoB pe3nObl U ) ) 15 15
UX IOBEpKa. ’ ’
12.6 TIlpubopsl Uit H3MEpeHHsT TapaMeTPOB
18 | DBONMBBCHTHBIX IOBEPXHOCTEH M 3yOuUaThIX - - 1,5 1,5
3alleTICHU.
12.7 Cpenctsa uU3MEpeHUIl OTKIOHEHUH OT
19 | kpyriocty, TOJIIIMHBI MTOKPBITUH, - - 1,5 1,5
Hepa3pyLIaoIero KOHTPOIs.
20 13 VI3amepeHne Macchl. - - 1,5 1,5
27 14 VI3amepeHue cuil 1 MEXaHUYECKHE UCTIBITAHUS
MaTEepHUAJIOB.
22 14.1 Nzmepenue cui. - - 1 1
23 14.2 MamuHbsl IS8 CTAaTHYECKUX HCIBITAHUK ) ) 15 15
MaTepHaJOB.
14.3 MamuHsl 11 CTaTHYECKUX HCIIBITaHUI
MaTepHajioB TpPH BBICOKMX TemIeparypax (Ha
24 | MON3y4ecTh, JUTUTEIBHY IO IIPOYHOCTB, - - 1,5 1,5
peaKcarmo) u ux METPOJIOTHYECKHUE
XapaKTePUCTHKH.
25 | 14.4 CpencrBa uaMepeHus TBEPJOCTH METAIIIIOB - - 1,5 1,5
26 | 14.5 MaATHUKOBBIE KOIIPBI. - - 1,5 1,5
15. 3mepenHue KpyTAIUX MOMEHTOB,
27 | MexaHH4YecKOH pabOTH M MEXaHUIECKOI - - 2 2
MOIITHOCTH.
28 16 U3mepenune nedopmarmii. - - 4 4
29 17 U3mepeHune cKopocTel U YCKOPSHHIM. - - 1,5 1,5
30 18 N3mepenne MexaHNIECKUX KOJIeOaHH. - - 1,5 1,5
3] 19 Usmepenune naBiaeHWsL. 0,5 - 1,5 2
32 20 N3mepeHne ypoBHSI 3aTIOJTHEHMSL. - - 1,5 1,5
33 21 U3mepenue pacxopa. - - 1,5 1,5
34 22 W3mepenue TeMriepatypbl. BecKOHTaKTHBIC ) _ 15 15
METOJIbl U CPEACTBA 3MepeHus TemmepaTypsl ’ !
35 23 IIpuHIUNOBI TOCTPOEHUS U3MEPUTEIIBHBIX ) ) 15 15
MEXaHU3MOB ICKTPHYCCKHUX MPUOOPOB. ’ !
36 24 3MepeHue TOKOB U HANPSKEHU. - - 1,5 1,5
37 25 W3mepeHue HNEKTPUYECKONH MOIIHOCTH U i ) 15 15
SHEPTHUH.
26 CpenctBa U3MEpEeHUI MNpHMEHsEMble IpPU
38 | TeXHMYECKOM OOCIY)KMBaHUM M JUarHOCTUKE - - 2 2
ABTOMOOWJICH U UX MOBEPKA.
27 OcCHOBHbBIC IOHATHS B 00JIACTH H3MEpPEHHUS
39 | GDUBMKO-XMMHUYECKOTO  cOoCTaBa W  CBOWCTB 1 - 4 5
BEIIIECTB.
Iloozomoeka u évinonHeHue KOHMPOJIbHOU PadOmbl 18 18
Iloozomoexa Kk IK3aMeEHy 9 9
Hmozo 6 cemecmpe 2 6 16 122 144

VYdeOHast 1eATENBHOCTh COCTOUT W3 JIeKYUll, 1a00pamopHulx pabom, camocmosmenbHou
pabomul, KOHMPOILHOU pabomul.

3.1.Conep:kanue oTAeJbHBIX Pa3/1€JI0B U TeM

Tema 1 TexHUKA U METOAMKA IKCIIEPUMEHTA B MHKEHEPHOM J1eATeJIbHOCTH.
HNuxenepHas 3a1a4a

Metonbl  sMmmupudeckoro  uccienoBanus. Hayunoe HabOmonenue. Ponb HaydHOro
skcriepuMeHTa. OCHOBHBIE OCOOCHHOCTH OJKcIiepuMeHTa. Kitaccudukanus >SKCIIEpUMEHTOB.
NuxxeHepHas 3a7a4a, IOCTAHOBKA M METO/Ibl UX PEILEHUS.

Tema 2 IlnaHupoBaHUE M OPraHU3ANUA IKCIIEPUMEHTA.



OCHOBHBIE NOHATHUS TUIAHUPOBAHUS JKCIIEPUMEHTA. METOI0JIOTHsT SKCIIEPUMEHTAIbHBIX
uccienoBanuii. OCHOBHbIE OHATHS TEOPUH INIAHUPOBAHUS dKCIIEpUMEHTOB. [locTpoenue
IUTAHA SKCIIEpUMEHTa AHAINU3 Pe3yJIbTaTOB.

Tema 3 3akoHoAaTeIbHbIE © HOPMATHBHO-METOAMYeCKHEe OCHOBBI METPOJIOT M H,
METPOJIOTHYeCKOro odecneyeHnsl 1 U3MEPUTETbHOH TeXHUKH.

[Ipumenenue Qenepanpubix 3aKk0oHOB PO «O06 eamHcTBe M3MepeHuin», «O TEXHUYECKOM
perynupoBanun» 1 «O cranpapruzauun». HopmatuBHoe obecriedenre padoT 1o 00ecrnedeHno
eAnHCTBA u3MepeHuil. Posb o0ecrieueHus: eIMHCTBA U3MEPEHUM U U3MEPUTEIIbHOM TEXHUKH Ha
COBPEMEHHOM JTare pa3BUTHA oOmiecTBa. ['ocymapcTBeHHast cuctemMa 00ecCredeHus: eIUHCTBA
u3MepeHuil. ['ocyaapcTBeHHas cucTeMa MPOMBIIUIEHHBIX IPUOOPOB U CPEICTB aBTOMAaTHU3ALIMH.

Tema 4 Pusnveckne BeJTUYNHBI M X eIUHHUIIBI.

[TonssTue o BenuuuHax. Pa3smep, pa3sMEpPHOCTP M YHCIOBBIE 3HAYEHUS BEJIWYMHBIL.
HctuHHOE M NefCTBUTENbHOE 3HAYEHMS BEIMYMHBL. EJUMHMIBI BEIMYUMH U MX KIIACCU(pUKALUSL
(OCHOBHBIE M TPOHM3BOJHBIC, pa3MepHbIE U Oe3pa3MepHbIe, KorepeHTHbIe). CHCTeMbl €INHUIL
BEIMYMH W MPUHLUIBI HX IOCTPOEHUsA. MexXIyHapoaHas CUCTEMa C€IMHHULl BEIWYHH, €€
CTPYKTypa M IpEHMyLIeCTBAa I€pel JIPYyrMMU CHCTEMaMU. BHECUCTEMHBIE €IUHULBI
¢u3nuecknx BenuunmH. KpaTHele u nmonbHble enuHUIBL.  [IpuctaBku ams  oOpa3oBaHUS
HAaUMEHOBAaHMS KPaTHBIX U TOJIBHBIX €JUHUI]

Tema 5 NU3mepenus. Kinaccupukanusi BU0B U METOA0B U3MEPEHUI.

Buasl nzamepenuil: npsimele, KOCBEHHBIE, COBOKYITHBIE, COBMECTHBIE. METOIbI H3MEPEHUN:
HEMOCPEICTBEHHON OLIEHKH, CPAaBHEHMsI C MEpPOM, MPOTUBONOCTABIECHUS, AU PepeHINaTbHBIMH,
HYJIEBOW, 3aMellleHusi, coBnageHuid. OCOOEHHOCTH, IPEUMYIECTBA U HEAOCTAaTKH Pa3IMYHBIX
METOJIOB.

Tema 6 IlorpemtnocTn n3mMepenuii. O6padorTka pe3yJabTATOB H3MEPEHUI.

[Tonatue o mnorpemHocTsx u3MepeHuil. Kiaccupukanus mnorpemHocreid: mo ¢opme
YHUCIIOBOTO BBIpAXKEHUS (aOCOJIOTHBIE M OTHOCHUTEIBHBIE), MO 3aKOHOMEPHOCTH IOSBIICHUS
(cucremarnyeckue U ciydaiinelie). IlorpemHocts MeTona u3MepeHuid. Pesynbprar usmepeHuil.
[TonpaBka. Buuabl cucTEMaTHYECKUX NOTPEIIHOCTEM: IOTIPEHIHOCTU CPEACTB H3MEPEHHU
(MHCTpYMEHTAJIbHBIE), METOJINYECKHE (TeopeTnueckue), BBI3BAHHBIE BHEUIHUMHU
BO3JICHCTBUSMHU, YCTAHOBKHU CPEICTB M3MEPEHUI, CyOBEKTHUBHbBIE (IIOIPELIHOCTU OIEepaTopa).
[loHATHE TOYHOCTH, NPABUIBHOCTH, CXOAMMOCTH MW BOCHPOM3BOJUMOCTH W3MEPEHHM.
[TpubnukeHHbIe BBIYMCIEHUS: PAaBUIIa OKPYIJICHUS U JeMCTBUSA ¢ MPUOJINKEHHBIMHI YUCIIAMU.

Tema 7 CpeacrBa wusMepenmili. Ha3nayenue, kiaccupukanmsi, OCHOBHBIE
TeXHUYEeCKHEe XapaKTePUCTHKH.

Bunsl  cpenctB  u3MepeHMi:  Mepbl, H3MEpUTENbHbIE IPUOOPBI, H3MEPUTEIbHbIE
npeoOpa3oBaTeiay, U3MEPUTENIbHbIE YCTAHOBKU, M3MEPHUTEIbHBIE CHUCTEMBI, BCIIOMOIAaTEIbHbIE
cpenctBa u3MepeHuid. Knaccuduxamust mep: OHO3HA4YHBIE, MHOTO3HAYHBIE, HAOOp Mep.
Knaccudukanmst ~ M3MEpUTENbHBIX  NPUOOPOB MO  YCTPOMCTBY:  KOMIApUPYIOLIHE,
IIOKa3bIBAIOIINE, CAMONMIIYIIHAE, WHTErPUPYIOILHUE. Knaccudukanust HU3MepUTENbHBIX
npeoOpazoBareiei: MIEpBUYHBIE, MIPOMEXKYTOUYHBIE, nepearoiue, MaciiTaOHEbIE.
Knaccudukanmst cpencTs W3MepeHHil MO0 WX HA3HAYCHHIO: HCXOAHBIE paboune 3TalOHBI,
paboune »dTanoHbl, paboune cpeAcTBa u3MepeHHi. Hopmupyemblie MeTposiornyeckue
XapaKTEepUCTUKH CPEACTB M3MEpeHHH. IlorpemHocTH CpeacTB W3MEpEHUi: OCHOBHBIE U
JIOTIOJIHUTEIIbHBIE, CTaTUCTHYECKHEe M JuHamuueckue. CrnocoObl BbIpaXXEHHsI IPENEIOB
JIOIYCKaeMbIX HorpemHocTeil. Kiaccbl TOUHOCTH CpeAcTB M3MEPEHUN U paspsibl padouyux
ATAJIOHOB.

Tema 8 IlpyHUMIIBI 1 METOABI 00eCTIeYeHUS eJUHCTBA U TOYHOCTH U3MEPEHMH.

locynmapctBenHass cucremMa oOecrieueHHs] enWHCTBAa wu3MepeHuid. (Cxema mepenadu
pa3MepoB eIuHUI] (U3MYECKUX BEJIWYMH OT 3TAJOHOB K PabOYUM CpelICTBAM H3MEpEHHI.
OtaloHsl, U UX pojb B obecrneyeHUM eAuHcTBa u3MepeHui. Kiaccudukanus 3TajioHOB 1o
COMOYMHEHNIO: TIEPBUYHBIC, BTOPUYHBIE, CHenuainbHble. Kiaccudukamuss >STaJoHOB IO
METPOJIOTMYECKOMY Ha3HAYECHUIO: TOCYIapCTBEHHBIN 3TAJIOH, ATAJIOH-CBUIETEIb, dTaJOH-KOIU,



ATAJIOH CpaBHEHHUs, pabouuii 3TanoH. Paboune 3Tanonsl U ux kiaccudukamnus. Beibop padounx
ATAJIOHOB TIpW ToBepke. [IpoOiiema BBIOOpAa COOTHOIICHHWA MEXIY IMOTPENIHOCTIMHU Pabouux
ATAJOHOB U paboOuuX CPenCTB U3MEPEHUN npu nosepke. OpraHu3anus COKpalleHHOW MOBEPKH.
['ocynapcTBeHHble TOBepouHble cXeMbl. CTpyKTypHas cxema oOecledyeHuss eAMHCTBA U
TOYHOCTH HM3MEPEHUH B METPOJOTHYECKHX CIIy)KO0axX IOPHUIMYECKHX JHI. PyKOBOACTBO TO
Ka4eCTBY M KOHTPOJIb KauecTBa moBepku CU.

Tema 9 OOmue XapaKTepPUCTUKU AHAJOTOBBIX H3MEPHUTEJIbHBIX NPUOOPOB.

Knaccuduxanus aHanoroBelx H3MepUTENbHBIX TPUOOPOB. AHAIOTOBbIE IEPBUYHBIE
U3MEpUTENbHBIE TpeoOpa3oBareny. OYHKINH, BHIIIOIHAEMbIE IEPBUYHBIMUA U3MEPHUTEIHHBIMU
npeoOpa3zoBarensiMu. MexaHndyeckue nepBUYHbIe peodpazoBatenu. [IneBMaTuyeckue
nepBUYHbIE Ipeo0pa3oBaTeay JUIMHbBI U TemnepaTypsl. OnTuyeckue nepBUYHbIE
npeoOpazoBarenu. IIEKTPUIECKHE IEPBUYHBIC TPEoOpa3oBaTEd. AHAJIOTOBBIC TOKA3BIBAIOIIINE
¥ PETUCTPUPYIOIINE TIPUOOPEI.

Tema 10 O06mue BOonpochbl M3MEPEHNH HeIJTEKTPHYECKUX BeJINYMH.

Mertoasl  u3mepenuil. OOmume cBoOWCTBA M KIacCUQUKAIMS  HU3MEPUTEIbHBIX
npeoOpa3oBareneil. ODIEKTPOMarHWTHBIE W3MEpHUTENbHBIE mpeoOpa3oBarenu. TermoBbie
U3MEpUTENbHbIE TPEOOPa30BATEINH.

Tema 11 N3mepenne BpeMeHH.

OO6nactu u3MepeHusi BpeMeHH. BenuuuHbl, €JUHMIBI U STaJOHbl BpeMeHH. CHUCTeMbl
U3MEepeHUs: BpeMeHU. Mepbl BpeMeHHU, OCHOBaHHbIE Ha NMPUHIMIIE KoieOaHuil. Mepbl BpeMeHH ¢
KosebaTenpHONH cucTteMord. Mepbl BpemeHnu 0Oe3 kosebarenbHOW cuctembl. [Ipubopsr ms
U3MepeHus BpeMeHu. MexaHndeckue npuoopsl s U3MEPEHHsI BpeMeHU. MexaHnyecKkue yachl
C COOCTBEHHOM MEXaHUYECKOW MepOoH. DIIeKTpUIeCcKre IPUOOpPHI A U3MEPEHUS BPEMEHH.

Tema 12 3MepeHHe reoMeTpPUYECKHUX BeJINYHH.

Tema 12.1 CpencrBa usMepenuii JiuHbl. O0mme cBeneHus. MexaHU4YecKrue CpecTBa
u3MepeHus JuiMH. [TpuOopel akTuBHOrO KOHTpousid. [IHeBMaTHueckue nmpuOOpsl sl JTMHEHHBIX
u3MepeHuil. IH1yKTuBHBIE TPUOOPBI.

IITpuxoBbie Mepbl AJMHBI M HX MOBepka. ['ocymapcTBeHHas cucTeMa OOeCTIeUeHHS
€IMHUIB] JUIMHBI. DTAJOHbI €IMHULIB! JUIMHBL. CHcTeMa Iepeaayu eAMHULB] JUIMHBI OT 3TaJOHOB
K pabounM cpeiactBam usMmepeHuil. Hasnauenuwe, kiaccuukanus IITPUXOBBIX MEp AJIUHBI.
BpyckoBble MITPUXOBBIE MEpHl UIMHBI. V3MepUTEeNnbHBIE JEHTHI M METAIMYECKHUE DPYIETKH.
W3mepurenbHple MeTaUIMYECKUE JIMHEWKN. Ha3HaueHne, yCTpOMCTBO U OCHOBHBIE IapaMeTpPhl
00BEKT-MUKPOMETPOB, METPOB OPYCKOBBIX JAEPEBSHHBIX M METAJUIMYECKUX, METPIITOKOB.
MeTozs!l ¥ cpeicTBa NOBEPKU MITPUXOBBIX MEP JJIHHBI.

IlnockonapajieibHble KOHLEBble Mepbl AJHHBI W HMX mnNoBepka. Hasnauenwe,
KiIaccuukanys —IIOCKONapauiedbHbIX KOHLEBBIX Mep JUIMHBL. [lnmockonapasuienbHble
KOHIIeBble Mepbl JUIMHbL. Kommuekranuss Mep B HaOopsl. KamuOpel rnankue. [lomycku Ha
rnaakue xKanmuOpbl. KoHTponb u3nenwii ¢ MOMOIIBIO KaMUOpOB. YCTaHOBOYHBIE M JTaJIOHHBIC
kombla. Kowmruiekranus kojerpr B HaOOpel. M3MepuTenbHBIE POJMKH M IPOBOJIOYKH.
Ha3naueHue, OCHOBHBIE MapaMeTpbl U pa3Mepbl U3MEPUTEIbHBIX IIYNOB. MeToabl U cpencTBa
HIOBEPKU KOHIIEBBIX MEp JUIHHBI.

N3mepuTesbHBbI HMHCTPYMEHT W ero mnoBepka.  Hasnauenwe, xmaccupukanus
U3MEPUTEIBHOIO0 MHCTpyMeHTa. Has3HaueHue, TUIBI, YCTPONCTBO, TEXHHYECKHE TPeOOBAHMI,
OCHOBHBIE IIapaMeTpbl M IpaBwia 3Kcrulyatauuu llITaHreHMHCTpYMEHT (IUTaHIeHLUPKYIIH,
HITaHTe€HpeicMacchl, IITaHreHITyOnHOMeEpBI). PacueT HOHMYCHOM 1mIKanbl. MUKpOMETpHUYECKH
UHCTPYMEHT  (MHUKPOMETPBI, = MHKPOMETPHYECKHE  HYTPOMEpPH,  MHUKPOMETPHUYECKUE
riyOMHOMEpBl) M yCTAaHOBOYHBIE MEpbl K HeMy. V3MepuTenbHblE TOJOBKM U HHIUKATOPHI.
Ha3naueHue, TUIbI, yCTPONCTBO, TEXHUYECKUE TPEeOOBAaHUs, OCHOBHBIE IapaMeTphl U MpaBUIIa
SKCIUTyaTalluX: ONTHUKATOPOB, MHKPOKAaTOPOB, MHKATOPOB, HHIMKATOPOB YACOBOTO THMA H
PBIYaKHO-3y0UaThIX, WHIUKATOPHBIX HYTPOMEPOB, CTEHKOMEPOB, TOJIIMHOMEPOB, CKOO H
rIyOMHOMEPOB, pBIYAXHBIX MHKPOMETpPOB M cKkoO. Ha3sHaueHuwe, yCTpOHCTBO M THIBI




IPUMEHSIEMBIX CTOEK M INTaTUBOB. MeETOApl M CpPEACTBA IOBEPKH H3MEPUTEIBHOTO
MHCTPYMEHTA.

Onruko-mexannvyeckune npudopsl. Haznauenue, knaccupukanus oNTHKO-MEXaHUYECKUX
npubopoB. HMHreppepomerppl M HX NpUMEHEHUe. Tumel, yCTPOHCTBO, TEXHUYECKUE
XapakTepucTuku. ONTUMETpBl U UX NpuMeHeHue. OnTuueckue aauHoMmepbl. M3mepurenbHble
npoeKTopsl. I3MepuTenbHble MUKPOCKONBI. M3MepuTenbHbIE MAIIHBI.

Tema 12.2 CpencrBa n3MepeHU M MeTOAbI U3MEpPEeHUs1 YIJIOB.

["'ocynapcTBEHHBINM NEPBUYHBIN 3TAJIOH IUIOCKOro yrina. CucreMa nepenadv eJuHULBI IUIOCKOrO
yriaa oT 3TaJoOHOB K pabouum cpenctBam m3mepeHuil. Kmaccudukanms cpeactB maMepeHHi
IUIOCKOTO YIJla. YTJIOBbIE MEphl U MOBEPOYHbIE YTONbHUKH. [IpuOOpHI A1 N3MepeHus MI0CKOro
yria: aBTOKOJUIMMATOPBI, ONTHUYECKUE JEIUTENIBHBIE TOJIOBKM, TI'OHHOMETPBI, ONTHYECKHE
KBaJIpaHThl, CUHYCHbIE JIMHEHKU, ONTHYECKHE YIJIOMEDPHI, YPOBHU U 3K3aMEHATOPbl YPOBHEM.
Hasnauyenue, ycTpoHCTBO M NpUMEHEHHE. METOIbl U CpelcTBa NOBEPKU CPEACTB M3MEPEHUN
IUIOCKOIO yrJa.

Tema 12.3 CpencrBa n3MepeHUH 1€POX0OBATOCTH OBEPXHOCTH.

[TapameTpsbl 111€pOXOBATOCTU MOBEPXHOCTH. ['0OCYAapCTBEHHBIN CHEIUAIBHBIN 3TAJIOH €IUHULIBI
JUIMHBl B O0JIACTM H3MEpPEHMH NapamMeTpoB LiepoxoBaTocTH. Cucrema mnepegadyud €IuHULBI
JUIMHBI B 00J1aCTH U3MEPEHUH MapaMeTpoB IIEPOXOBATOCTU OT ITAJIOHOB K paboOunM cpeicTBaM
u3Mepenuil. Ha3HaueHue, ycTpOWCTBO, TEXHUYECKUE TPEOOBAHMS, OCHOBHBIE IapaMETPbl U
IpaBWIa JKCIUTyaTallid OOpa3loB MIEPOXOBATOCTH MOBEPXHOCTH (cpaBHEHHs). OnTuueckue
npubOpsl Ui W3MEpPEHHsl MapaMeTpoB IIEPOXOBATOCTU MNMOBEpXHOCTH. HazHadueHune u THUIBI
ontuyeckux npudopos. HazHauenue, ycTpoiicTBO 1BOMHOIO MUKpockona. IIpuHiun usmepenus
HauOOJbIIEH BBICOTHI HEPOBHOCTEH MOBEPXHOCTH JIBOMHBIM MHKpOcKonoM. IlpunHuun
U3MEPEHUsT HEPOBHOCTEH IMOBEPXHOCTH C IOMOIIBI0 MuUKpouHTepdepomerpa. Haznauenwue,
TUIIBI, YCTPOMCTBO M OCHOBHBIE Napamerpsl npodunorpados-npoduiaomerpos. IIposenenue
U3MEpeHuH ¢ moMoInbio npoduorpada-npodunomerpa. MeTobl U CpecTBa TOBEPKH CPEJICTB
U3MEpPEHUH IEPOXOBATOCTU TOBEPXHOCTH.

Tema 12.4 CpeacrBa uU3MepeHHIl  OTKJOHEHHH  OT  IUIOCKOCTHOCTHM W
NPAMOJIHHEHHOCTH.

[IpuHIMOBl M3MEpEHUs: OTKIOHEHUS OT NPSIMOJMHEHHOCTH U IUIOCKOCTHOCTU. MeToabl
CpPaBHEHUS NPOBEPSAEMON M HCXOAHON MOBEPXHOCTEH. DTalOH €JUHMIBI JJIUHBI B 00JacTH
U3MEpPEHUN OTKIOHEHHUH OT MPSIMOJIMHEHHOCTH U MJIOCKOCTHOCTH. CHcTeMa nepenadn eIuHULbI
JUTMHBI B 00JaCTH U3MEPEHUH OTKIIOHEHUH OT MPSIMOJIMHEWHOCTH M TNIOCKOCTHOCTH OT ATaJIOHA
K pabounMm cpenctBam wusMepenuid. Knaccuduxamms cpenctB u3MepeHH OTKIOHEHUH OT
IOPSIMOJIMHENHOCTH M IUIOCKOCTHOCTH. IloBepouHble JIMHEHKH, IIJIUTHI IIOBEPOYHBIE MU
pa3MeTouHble, KOHTpPOJIbHble Opycku. Ha3HaueHue, THUNBI, YCTPOWCTBO, TEXHUYECKHE
TpeOOBaHMsA, OCHOBHBIE TTApAMETPhI U IPAaBHJIA SKCILTyaTaI|H.

Ha3nauenue, ycTpoMCTBO M IPUMEHEHHE IUIOCKMX H INIOCKONAPAJUIEIBHBIX CTEKJISSHHBIX
IUTACTHH. MeTo/BI U CpeACcTBa NOBEPKHU CPEICTB U3MEPEHUM OTKIOHEHUH OT IPSIMOJIUHEHHOCTH
Y TUIOCKOCTHOCTH.

Tema 12.5. CpeacrBa u3MepeHunil mnapaMeTpoB pe3b0bl U UX MOBEPKA.

Pe3b0bl, nprMeHsieMble B MAIIMHOCTPOEHUH. TUlbl pe3bObl. DaeMeHThl pe3b0bl. CTeneHu
TOYHOCTU pe3bObl. Pe3pOoBble KanuOpbl. Ha3HaueHnue, THMbI, yCTPOHCTBO, TEXHMUYECKUE
TpeOOBaHMSA, OCHOBHBIE MapaMeTphl W TpaBWia OKCIUTyatauuud. HOXH H3MepUTENbHBIE.
HaznaueHue, TUIbI, yCTPONHCTBO, TEXHUUYECKUE TPEOOBAaHUS, OCHOBHBIE MapaMeTphl U MpaBUIIa
sKkcIulyatauuu. Pe3pOoBble 11a0noHbel. Ha3Hauenuwe, TuIBL, yCTPOWCTBO, TEXHUYECKUE
TpeOOBaHHWA W OCHOBHBIE MapamMeTpel. MeTOoAbl M CpelICTBa TMOBEPKH CPEACTB W3MEPEHHM
apaMeTpoB Pe3bOBbI.

Tema 12.6 IlpuGopsl 11 M3MepeHUsl MapaMeTpPOB 3BOJIbBEHTHBIX IOBEPXHOCTEl U
3y04aThIX 3auenJieHuii.



MeTo1bl KOHTPOJIS TapamMeTpoB 3yOuathix kojiec. Llenb nuzmepenuit. izmepenue TOMIIMHBI
3yba. M3mepenue uinHbBI o00Omield HopMmanu. M3mepenue mara. V3MepeHue MexOCEBOTo
pacctosnus. M3mepenue paguanbHoro OueHus 3yOuaroro BeHna. KpaTkue cBeAeHHS O
npulOopax, TMPUMEHSEMbIX MJIi U3MEpeHuM 3y0uaThix Kojiec. 3yOoMepbl CMEIIeHHUs,
IITAaHT€H3yOOMEpBhI, HHAWKATOPHO-MUKPOMETPHUYECKUN 3yOOMep, IIaromepbl, OneHUEeMEepHI,
MEKOCeMEphI, HOpMaJIeMePhl U 3BOJILBEHTOMEPHI. METO/bI U CpeACTBa OBEPKU MPUOOPOB ISt
U3MEpEeHUs 3yOuaThIX 3alerIeHUi.

Tema 12.7 CpencrBa u3MepeHMii OTKJIOHEHUH OT KPYIJIOCTH, TOJIIUHBI MOKPBITHH,
Hepa3pyuawuero KOHTPOoJIs.

Haznauenne w© TUOBI  KPYIJIOMEPOB, TOJIIMHOMEPOB MOKPHITUH  (MarHUTHBIX,
BUXPETOKOBBIX, PAIMOU30TONHBIX U KOHTAKTHBIX YIbTPa3BYKOBBIX), 1e(eKkTOCKONOB. MeTo bl 1
CpelICTBA TOBEPKHU.

Tema 13 N3mepeHue Mmacchbl.

Macca u ee BOCIIpOM3BEJICHUE B U3MEPUTENbHON TeXHHKE. [110THOCTH 1 00BEMHBIN Bec.
['ocynapcTBeHHas cuctema oOecreyeHus: €AMHUIIBI MacChl. DTAIOHBI €IMHUIBI Macchl. CucTema
nepeadyn eIUHHIBI MacChl OT 3TAJOHOB K pabo4yMM cpeacTBaMm u3MepeHwil. Hasnauenuwe u
knaccudukanus rupb. Kommnekranus rups B Habopsl. @opma 1 Matepuaibl THpb. TexHuueckue
TpeOoBaHusl, MpeabsBIsieMble K TrupsiM. Meroabl ToyHOro B3BemuBaHus. Beckl. [lonsitue u
OPUHLMIBL B3BELIMBAaHMs. BakHelline MeTpOoJOornyecKue XapakTEpUCTUKU BecOB. MeTosl
B3BemBaHus. KoHCTpyKkTHBHBIE 31€eMeHTHI BecoB. Kimaccupukanus cpecTB M3MEPEHUsT MACCHI.
[Mpunuun  knaccuduxanuu.  Buapl, TUmbl, NOATUMBI,  TUMOpPa3Mepbl W MOJIEIH
BECOM3MEPUTENbHBIX MnpubopoB. KiaccudpukanunoHHble TMPU3HAKKM B 3aBUCUMOCTH  OT
NPUMEHEHHsI, XapakTepa Mpolecca B3BEUIMBAHMS, CIOCO0a YCTAaHOBKM WX Ha MeCTe
skcrutyatauuu. OO6mas kinaccudukanus. OCHOBHbIE THUIIBI BECOB: OOIEro Ha3HAYEHMS,
pBIUaXxHbIe, 1a00paTopHble, OOIIET0 Ha3HAYEHUS, TEXHOJIOIMYECKHe, CIeluaIbHble U BECHI-
KoMmapaTopsl Maccbl. OCHOBHbIE (DYHKIMOHATIBHBIC Y37IbI, MEXaHU3MBI U JETald BECOB:
OCHOBaHHME, KOPOMBICIIO B COOpe, pBIYKHBIE MEXaHU3MBI, TPY30IpPHUEMHBIE YCTpPOMCTBA,
YKa3bIBAIOIIUE M PETUCTPUPYIOIIME YCTPOWCTBA (KOPOMBICIOBBIE YKa3aTelld, ONTHYECKHE
OTCUETHBIE YCTpOWCTBa, uLHMdepOIaTHbIe OTCUETHbIE YCTPOWCTBA, aHaIOro-uudpoBbie
OTCUETHBIE yCTpoiicTBa). BcromorarenbHble YCTpOWCTBA M XapaKTEpHbIE JI€Tald BECOB:
appeTUphl, U30JIUPbI, YCIOKOUTEIN, IPU3MBbI, MOAYIIKH, CEPbIU, KOJIbLIA, TATU. TeXHHUUYECKUe
TpeOOBaHUsl, PEIbSABISIEMbIE K OCHOBHBIM Y3JlaM U JETajsiM BecoB. llepcreKTuBbl pa3BUTHS
BECOM3MEPUTENIILHON  TEXHUKUM. MeToapl  B3BEIIMBaHMS HAa  OCHOBE  MCIOJb30BAaHHUS
TEH30METPHUUECKUX, EMKOCTHBIX, MHAYKTHBHBIX U BUOPALIMOHHO-YACTOTHBIX MpeoOpa3oBaTemeil.
[IpeumymiecTBa U HETOCTATKH.

Tema 14 I3mepeHne CHJI M MeXaHUYeCKHE MCTILITAHNS MAaTePHAJIOB.

Tema 14.1 U3mepenne cuJi.

®u3nuecKkue OCHOBBI H3MeEpeHusi cwuibl. B3ammopeiictBue Ten. 3akoHbsl HbroTOHa,
xapakrepusyromue B3aumozeiictBue Tten. I[lonsitue cunbl. [IpeoGpazoBatenu cuii. Bpibop
JTUHAMOMETPOB. DneKTpudecKue JTUHAMOMETPBHI. MexaHuueckue JTUHAMOMETPBHI.
l'ocynapcTBeHHas cucteMa 00ecrieueHus! €IUHULIBI CUJIbl. DTaJIOHbBI €AUHUILIBI CUIIbI (3TAJIOHHBIN
HAO0Op Mep Cuiibl B YCTAHOBKAaX Ui BOCIPOM3BEICHUS 3HAUYEHUW CHIIBI, MEPEHOCHBIE
JUHAMOMETpBI-paboune 3TanoHbl 1-ro paspsana). CunousMmepuTenabHble MalIUHBI-paboyne
3TaJIOHBI 2-T0 pa3psana. JluHamoMeTpol-pabouue 3TanoHsl 3-ro paspsaja. JlmHaMoMeTpsl 00IIero
Ha3HaueHus (pabouue) MNPYKUHHOTO THUMA M TruApaBiudyeckue. HazHnaueHwe, ycTpoiCTBO,
TEXHUUYECKHE TPEOOBAaHMS U OCHOBHBIE TapaMeTpbl. METOIbI M CPEACTBA MOBEPKH.

Tema 14.2 MamuHbl 1JI CTATHYECKUX UCIILITAHUA MaTEPHAJIOB.

OcCHOBHBIE TOHATHS NPOYHOCTH MAaTEPUATIOB: YHPYroCTh, IUIACTUYHOCTb, TBEPAOCTD,
ylapHasi BSI3KOCTb. Bunbl gedopmanuii: ympyras, miacTUdeckas, OcTaTo4Has, abCoroTHas,
oTHocuTeNbHas. OCHOBHBIE BHUAbl MEXAaHUYECKUX HWCMBITAHUM. TEepMUHBI U OINpEAeIeHUS.
Cranpgaptuzanuss MeTonoB. OAHOOCHOE pacTsHKEHHE KaK OCHOBHOM BHJI MEXaHUYECKUX



UCHBITAaHUNA. XapaKTepUCTUKU MEXAHUYECKUX CBOMCTB IIPU HCIBITAHWMM Ha paCTSHKCHHE.
[Ipenensl NpONOPIUMOHANBHOCTH, YHOPYIOCTH, TEKydecTH. BpemMeHHoe COnpOoTUBIIEHUE.
HctuHHOE  compoTuBieHUE  pas3pbiBy. (OTHOCUTENBHOE Y/UIMHEHHME IIOCJIE  pa3pblBa.
OTHOCUTENBHOE CyXKeHHe mocie pa3pbiBa. [loHsATHE O (PU3MUECKOM M YCIOBHOM Ipejenax.
Cesi3p MeXIy HampspkeHueM u aedopmarueir. Moayns HOpMalbHOW yHpyroctu (MOIyib
Onra). 3akon [I'yka. J[luarpamMmma OJHOOCEBOIO pACTSKEHHA. MeToabl  ONpeaeiaeHUs
XapaKTEePUCTUK MEXaHUUYECKUX CBOMCTB MaTepUaJIOB IIPU UCHBITAHUU Ha pacTsbkeHue. O0pasisl
i ucnblTaHui. IlepeBos enuHUL PU3NUECKUX BEJIWYMH, XAPAKTEPU3YIOLIUX PACTSKEHHE, B
equnaniel CU. Kiaccudukarus uCbITaTeNbHBIX MAIIMH IO TPUMEHEHUIO ¥ KOHCTPYKTHBHBIM
IPU3HAKAM CHJIOM3MEpUTENd. MexaHM4ecKue MallMHbl C MasATHUKOBBIM, pPBIYAXHBIM H
PBIYAKHO-MAsATHUKOBBIM  CHJIOU3MEpUTENIMU. COBPEMEHHBIE HCHBITATEIbHBIE MAIIUHBI C
MaJIOMHEPIMOHHBIMU CUJIOM3MEPUTEISIMU. MallliHbl ¢ MAaHOMETPUYECKUM CUIIOU3MEPUTEIEM.
MeTtoapl mpsMON ¥ KOCBEHHOW TMOBEPKH MCHBITATENFHBIX MAIIMH: C MOMOMIBIO THPh-PA00YNX
ATAJOHOB WJIM KOHTPOJBHBIX I'PY30B, KOHTPOJBHBIX PbIYaroB MJM KOHTPOJBHOIO 00pasua, ¢
IIOMOILbIO TEPEHOCHBIX AMHAMOMETPOB-pab0YMX HTAJOHOB, a TAKXKE METOJOM CpaBHEHUS
pE3yJIbTaTOB HUCIBITAHUS Ha pa3pblB. CTaHAapTH3alMs MAIUUMH CTATUCTUYECKUX MCIIBITAHUI
MmaTtepuasioB. Metoapl ucnbiTaHus Ha Kpydenwe. Cranpaptuzanms Mertoga. Oo6sacth
IPUMEHEHMS METOA. XapaKTEePUCTUKA MEXaHUYECKUX CBOMCTB MaTE€pPUAJIOB IIPU UCIIBITAHUU HA
KpyueHue. Mopayne ympyrocth npu  KpydeHuu. OtHocutenbHbI  caBur. Ilpenensl
IPONOPLUOHANBHOCTH, YIPYTOCTH, TEKy4eCTH M MPOYHOCTH NpH KpydyeHUH. MeToasl
ONPEEIICHNAS XapaKTEPUCTUK MEXAaHUUYECKUX CBOMCTB. MalllMHBI I UCIBITAHKUS HA KPY4YCHHE
U UX MOBEPKA.

Tema 14.3 MamuHbl sl CTATHYECKMX MCNOBITAHUN MaTEePHAJIOB NPH BBICOKHX
TeMmeparypax (Ha TMO0J3y4ecTh, /UIMTEJIbHYH MPOYHOCTh, PeEJIAKCANMIO) MW HX
MeTPOJIOTHYeCKHEe XapaKTePUCTHKH.

MeTonbl UCHBITAaHUSL HA MOJI3Yy4YECTh, JJIUTENbHYIO MPOYHOCTh U penakcauuto. [loHsaTue
NOJI3YYECTh U pElaKCalMy B YCIOBHUSAX HAIPSKEHHOTO COCTOSHUS MaTepuaia MpH BBICOKOU
TEMIEpaType. YCIOBHA MNPOBEACHUS HUCHBITAHWNA: TEMIIEpaTypa, HaNpsHKEHUE, BpeMs.
Mertponorudeckue TpeOOBaHMs K METOaM IPOBEACHUS UCTIbITaHui. OOpa31bl sl UCTIBITAHUM.
Ob6paboTka pe3ynbpraToB wucnbiTanuii. [locTpoenne amarpaMMm MON3ydecTH (OTHOCHTEIHHOE
yIUIMHEHUE — BpeMs). XapaKTepHble 0COOCHHOCTH OTAEIbHBIX IPYII MAIlIUH AJIs UCIIBITAHUS HA
HOJ3y4ecTh M JJIUTENbHYI MpouHOCTb. CnocoObl HarpykeHusi o0pas3noB. OCHOBHbIE
XapaKTepPUCTUKA MAIIMH OTEYECTBEHHBIX M 3apyOEKHBIX KOHCTPYKUMH. MeTposjormueckue
TpeOOBaHMA K PETrYIHPOBAHMIO U TOAJCPKAHUIO 3aJaHHOW TeMIeparypbl oOpasma, K
U3MEPEHUI0 JeopMallil U TOYHOCTH COOTBETCTBYIOIIMX MAIIMH JUIsl UCIIBITAHUS MaTepUalIoB
Ha T0J3Y4€CTh U JUINTEIbHYIO IPOYHOCTb.

Tema 14.4 CpeacrBa u3MmepeHusi TBEPAOCTH METAJLIOB.

['ocynapcTBeHHast cucremMa oO0ecleYeHMsl €IUHMIBI TBEPAOCTH. OTaJOHbl EIUHMIIBI
TBeproctu. Cucrema mnepenadyd €AMHUIBI TBEPAOCTH OT ATAJOHOB K pPabOYuM CpeacTBaM
u3MepeHnii. COBpPEeMEHHBIE METOAbl W3MEPEHHsS TBEPAOCTH MO KOCBEHHBIM (U3HYECKUM
XapakTepuctukaM metamioB. [Ipubopsl mias m3mepenust TBepaoctu no Buxkepcy. M3mepenne
TBEPAOCTH alIMa3HOM mupaMujo no Buxkepcy. Crangaprusanus merona. MeTtposorudeckue
TpeboBanusa. O0nacTe npuMeHeHust MeToja. OCHOBBI MOCTPOEHUS TAOIMIL YUCEN TBEPIOCTHU 110
Bukkepcy. TpeGoBaHus K MCHBITBIBAEMBIM 00pa3maM. YCIOBUS NPUMEHEHHs. YCTPOHCTBO U
OCHOBHBIE€ MapaMeTpbl NMpUOOPOB ISl M3MepeHHs: TBepaocTH no Bukkepcy. OcoOeHHoOcTH
HOCTPOEHMSI IEPEHOCHBIX MPUOOPOB. METObI U CPEeICTBA MOBEPKH (METO/IbI TOBEPKH TPHOOPOB
JUISL U3MEPEHUS TBEPAOCTHU 10 MEpaM TBEPAOCTHU 2-T0 pa3psizia, IOBEPKA OTAEIbHBIX Y3JI0B 3TUX
npuOopoB). Mertoa wucnbITaHUS Ha MHUKpPOTBepAOCTh. CBsI3p MeETOJAa UCHBITAHUS HA
MHUKPOTBEPJIOCTh € MeTooM Bukkepca. OminuuTenbHble OCOOCHHOCTH 3THUX METOOB.
Mertponoruueckue TpeboBanus. O61acTh NpUMeHeHUs: MeToa. TpeOoBaHUs K UCHBITHIBAEMbIM
oOpazuaMm. IIpubopsl 11 m3MepeHus TBepaoctd no bpunemno. M3mepeHue TBEpAOCTH IO



bpunemmo. Crangaptuzanus MeToJga M3MEpeHus TBepaocTU. Merposorudeckue TpeOOBaHUS.
Ob6sacte npumeHeHuss Meroaa. llocTtpoenus Ttabnul uyMcen TBepAOCTH M0 bpunemno.
TpeboBaHuss K HCHOBITBIBAEMBIM  OOpa3laM. YCiIOBUS NpPUMEHEHUs. PpluaxkHble U
T'UJPaBINYECKHUE TPUOOPHI. Y CTPONHCTBO U OCHOBHbIE TapaMeTpbl. KOHCTPYKTHBHBIE PUHIIUITBI
aBTOMaTH3alMu U3MepeHus: TBepaocTu no bpunemno. OcoOEHHOCTH MOCTPOEHUSI EPEHOCHBIX
npuOopoB. MeTonbl M cpeAcTBa MOBEPKH (METOAbI MOBEPKM NPUOOPOB A H3MEPEHHUS
TBEPJIOCTU IO MepaM TBEPAOCTH 2-TO pa3psia, NMOBEpKa OTAEIbHBIX Y3JIOB 3TUX MPHOOPOB).
[Tpubops! ans usmepenus TBepaoctd no Poksemny u Cynep-Poksemny. U3Mmepenne tBepaoctu
no Poxsemny. Otnnune meroaa Poksemna ot meronos Bukkepca u bpunenna. Crtanmnaptuzanus
metona. Metponorudyeckue TpeboBaHusa. OOnacTb NpUMEHeHUs Meroaa. TpeboBaHus K
ucnbIThiBaeMbIM  oOpazuaM. Merton Cynep-Poksemna. VYcenoBuss npumenenus. Cucrema
U3MEpEHUs INIyOMHBI B/IaBJIMBAHUS MHAMKATOpa. KOHCTpYKTHBHbBIE MPUHIUIIBI aBTOMATU3ALNU
u3MepeHuss TBepaoctd 1o Poksemny. OCOOEHHOCTHM NOCTPOEHHS IEPEHOCHBIX MPUOOPOB.
Metoabl U cpencTBa NMOBEpKU (METOABI MOBEPKU HPUOOPOB ISl U3MEPEHHUs] TBEPAOCTH IO
MepaM TBEPJOCTH 2-T0 pa3psja, HOBEpKa OTJENbHBIX y3JI0B 3TUX IPHUOOPOB).

Tema 14.5 MasiTHUKOBBIE KOIIPbHI.

Metoapl onpeneneHus yIapHOU BA3KOCTH. Y JapHasi BA3KOCTb KaK [T0Ka3aTellb CKIIOHHOCTH
MaTepuaia K XpynKoMy paspylmeHuro. Meron pacuera yaapHoi Bszkoctu. IlorpemHoctu u
IIOTEPU DHEPIrUM INPHU MCHBITAHMM HA YIApPHYIO BS3KOCTb. MeETOA HCHBITAaHUSA HAIPE3HBIX
obOpasnoB. OOpasipl s UCHbITaHUKA. MeToabl UCHbITaHUST Ha ycTtanocTb. OnpeneneHue
CBOMCTB yCTaJIOCTH M BblHOCIHMBOCTU. Ilpenens! BoiHOCHMBOCTH. Kiaccudukanust oCHOBHBIX
METOJIOB UCIBITAHHUSA HAa YCTAJIOCThb. [IOHATHE O LMKIaX HANPSHKEHUM M UX XAPAKTEPUCTUKH:
4acToTa, Nnepuol. MakcumanbHOE, MUHUMAJIBHOE U CPEAHEE HAIPSHKEHUE LHKIA; aMIUIUTYIa
HanpspkeHu.  PasHoBuaHOCTh  nukinoB — HampspkeHud.  Koadduuument  acummerpun.
Mertposnoruueckoe oOecreueHue YCTAaHOBOK JUIsl MCIBITAHUNH Ha ycTanocTb. KoHTpoib 3a
napaMeTpaMu MCHBITAHUN: aMIUIMTYAON, YaCTOTOM, XapakTepoM Lukia. CrnenuanbHble METOIbI
UCHBITAHHUS MATE€pPUAIOB IPU HU3KUX U BBICOKMX TEMIlEpaTypax. 3HAaY€HHE CHELHAIbHbIX
METOJIOB HMCIBITAHMM MAaTepualioB B HOBBIX OTpacisiX HAayKd M TexXHUKU. McnelTanus
MaTEpHUAIOB HA PACTSHKEHHUE IIPU MOBBILICHHBIX TeMIeparypax. Meroasl onpeneacHus yaapHOu
BA3KOCTH IIPU TEMIIEpaTypaxX, OTIMWYHBIX OT HOPMaIbHBIX. JMCTAHIIMOHHOE YIPABICHUE
IpoleccaMi  MEXaHMYECKUX MCIBITaHUNH MaTepuanoB. MeTposornyeckoe obecnedyeHne
CHEIUAIBHBIX METOJ0B MEXAaHMUYECKHX MWCIBITAHUN. YCTPOWCTBO MASTHUKOBBIX KOIPOB C
rpafyCHOM M  MMEHOBaHHOM  wmKanod. IIpumenenme  kompoB.  Merposornueckue
XapaKTepUCTUKU. MeToabl COCTABIEHUS TPaAyWpPOBOYHOM TAOIMIBI K MasTHUKOBOMY KOIPY.
[ToBepka MasiTHUKOBBIX KOIIPOB.

Tema 15 N3mepeHue KPYTALIUX MOMEHTOB, MEXaHNYECKOH Pad0Thl U MeXaHMYECKOM
MOIIIHOCTH.

W3mepeHne KpyTaumx MOMEHTOB. TeH30pe3ncTopHble peoOpa3oBaTeu (JaTyuKN)
KpyTsuiero MomeHTa. HnykTuBHbIE IpeoOpa3oBaTenu (JaTYUKN) KPyTSILEro MOMEHTA.
MarnuTtoynpyrue npeodpa3oBarenu (JaTYUKN) KPYTSIIEr0 MOMEHTA. McrbITaTenbHbIe CTEHIBI.
N3mepenne Mmexannueckoil paboTel (3Heprum). M3smepenre MexaHn4eCcKO MOITHOCTH.

Tema 16 U3mepenue nedopmanmii.

OOmme cBeneHus. DJNEKTPUYECKHE METOAbl  M3MEpEHUs  (3JIEKTPOTECH30METPHS).
TeH3ope3ucTopsl ¢ METAIMYECKOW pemeTrkor. IlomynpoBOAHMKOBBIE TEH30PE3UCTOPHI.
HanpuieHHbie TEH30pE3UCTOPEL.

Tema 17 N3mepeHune CKOPOCTeil U YCKOPEHMH.

B3aumopneiictBue Ten. 3akoHsl HplOTOHA, XapakTepu3ylollMe B3auMOJIEHCTBUE TEIl.
[lonstue yckopenus. OCHOBBI TEOPHMM MEXAaHMYECKOTO JABMKEHHUS. BuIbl MexaHMYecKOro
nerkenus. llapamerpel nBuxeHns. OCHOBHBIE 3aKOHBI JBW)KEHMs. JIuHelHas, yriosas
CKOpPOCTM U ycKopeHue. CBs3b MEXAY JMHEHHOM U YIVIOBOM CKOPOCTSAMHM U YCKOPEHHEM.
Enuannel uzmepenuid. MeTonsl U CpelCcTBa MU3MEPEHUS M KOHTPOJIS JUHEUHBIX CKOPOCTEM.
W3mepenust ckopocTell BpalieHus. MeToasl U cpencTBa U3MepeHus yCKopeHuid. CruaoMeTpsl



aBToMOOMIbHBIE. HazHauenue, mpuHIUN ASWCTBUS U YCTPOUCTBO. Taxorpadsl aBTOMOOHIIBHBIE.
Hasnauenwe, npuHOMII JEUCTBHS M YCTPOWCTBO. [3Mepurenum CKOPOCTH — JIBMXKCHUS
TPAHCIOPTHBIX CpeAcTB. Ha3zHaueHue, NpUHLIMI IEHCTBUA U YCTPOMCTBO. MeToabl U CpeacTBa
IIOBEPKH CPEICTB U3MEPEHUS CKOPOCTH U YCKOPEHHUS.

Tema 18 N3mepeHne MeXaHNYECKHX KOJIeOAHUIl.

Omnpenenenue MOHATHS MEXaHMUYECKUX KoneOaHuWil. M3mepurenbHble MpeodpazoBaTenu
nepeMeleHuii. Mexanuueckue npuOOpsl Uil U3MEpeHHs BUOpaluii. DiIeKTpruuecKue npudoopbl
JUId u3MepeHus BuOpanuil. M3mepurensbHble npuOopbl U mnpeoOpa3oBarend IapaMeTpoB
PSIMOJTMHEHHBIX MEXaHHUECKHUX KoyieOaHui (BUOpanuii).

Tema 19 N3mepenue naBjieHUs.

OOmme Bompockl u3MepeHus aaBieHus. JKHIKOCTHBIE MaHOMETPHI WU OapOMETpHI.
I'py30oBbie U mopiiHeBble MaHOMETpPHI. lIpyXKMHHBIE MAaHOMETPBI (MAHOMETPBI C YHPYTHMMH
YYBCTBUTEJIbHBIMU JIEMEHTAMH).

Tema 20 U3mepeHnne ypoBHS 32110 THEHHUS.

OOuue cBeneHus. M3mepeHus ¢ MOMOIIbIO NOMIaBKa. EMKOCTHBIA METOJ M3MEpPEHUs
ypoBHA. Tepmuyeckuid MeTOJ H3MEPEHHUs ypOBHA. [I3MepeHHe ypOBHA C IOMOILBIO
auHAMOMeTpoB. Mepsl BMecTuMocTh. Knnaccudukanmst Mmep BMeCTUMOCTH. Mepbl BMECTUMOCTH:
1 pa3spspma, MeTammMyeckne TEXHMYECKHME MeEpHUKM. Ha3zHaueHme, yCTpOMCTBO, TEXHHYECKHUE
TpeOOBaHUs, OCHOBHbIE IapaMeTpbl U IMpaBHJia dKCIUTyaTalMi. MeToibl U CpeJICTBA MOBEPKH.
IluctepHsl u pe3epByapnl. HasHaueHue, ycTpOHCTBO, TEXHMUYECKHE TpeOOBaHMs, OCHOBHbIE
napaMeTpbl W TpaBWiIa SKCIUTyaTalud. MeETOasl W CpelIcTBa MOBEPKU. ABTOMOOWIIBHBIE
nucrepHsl. Ha3Hauenuwe, TUINbI, TeXHUYECKHE TpeOOBaHUSA K aBTOLUCTepHaM. MeTtoabl
oIpesieJIeHnss BMECTUMOCTH aBTOMOOMIIBHBIX IIUCTEPH. MeTOobl KaTMOPOBKU TOPU30HTAIBHBIX
U BEpPTHKAIBHBIX pe3epByapoB. KamubpoBka pacuetHeiM cnocobom. CocTaBnenue
KaJMOpPOBOYHBIX TaOJMIl JUIsl TOPU3OHTAJIbHBIX M BEPTUKAIbHBIX pe3epByapoB. [lompaBku k
TabmunaMm. 3amMep U IMOJACYET KOJIMYECTBA HEPTENPOIYKTOB C IOMOLIbI KaTMOPOBOYHBIX
TaOIUIL.

Tema 21 U3mepenue pacxoaa.

OObemMHBIE MeTOIBl M3MepeHus pacxona. OnopoxHsrouuecs, OapabaHHbIE U
BBITCCHAIONIME CYETYMKM pacxonga. PoropHsle cueTuyukn. MOKpbIe Ta30BbIE CYETYMKHU.
OObeMHBIEC CUETYHKH C JOMACTSIMH (TypOUHHBIE CIETUHKH).

Tema 22 N3mepenue TeMneparypbl. beckOHTaKTHBIEe MeTOAbI M CPeACTBA U3MEpPEeHus!
Temneparypsl.

O61uue cBenenus. TemnepaTypHble Kbl U €IMHULBI U3MepeHus. KoHTakTHas
TEpMOMETpUS. MeXaHnYeCKue KOHTAKTHbIE TEPMOMETPBI. JKUJIKOCTHBIE TEPMOMETPBHI.
ONEKTPUYECKUE KOHTAKTHBIE TEPMOMETPBL. TE€pMOMETPBI CONPOTUBIICHUS.
TepmoanexTpuyeckue TepMoMeTpsl (TepMonapsl). TeopeTnueckne OCHOBbI OECKOHTAaKTHOTO
MeToJ1a u3MepeHus Temneparypsl. [lpuemMunku nznyuenus. ONTHYECKUE MUPOMETPHI.
PaguanyoHHbIE TMPOMETPHI YACTUYHOTO U MTOJIHOTO U3JTyYEHUS.

Tema 23 llpuHUMIBI TOCTPOCHHUS H3MEPHUTENbHBIX MEXaHM3MOB 3JIEKTPHYECKHX
npuodopoBs.

O6mue cBegeHWs 00  W3MEPUTENBHBIX  MEXaHW3MaX. MarHUTOAIEKTPUICCKUE

N3MCPUTCIIbHLIC MCXaHHU3MBI. ‘DeppOILI/IHaMI/I‘IeCKI/Ie N3MCPUTCIILHBIC MCXAaHHU3MBI.
9J'IeKTp0IlI/IHaMI/I"IeCKI/Ie HU3MCPUTCIIBHBIC MCXAHHU3MBI. SHGKTPOMaFHI/ITHBIe HU3MCPUTCIIBHBIC
MCXaHHU3MBEI. SHGKTPOCTaTI/I‘IeCKI/Ie HU3MCPUTCIIBHBIC MCXaHH3MBI. I/IHIIYKHI/IOHHBIC

U3MEpUTENbHbIE MEXaHU3MBI. VI3MepuTeabHble MEXaHU3MBI JIOTOMETPOB

Tema 24 N3mepeHMne TOKOB M HANIPSAKEHHU .

EnMHCTBO M pasnuuue aMnepMeTpoB U BOJBTMETPOB. M3MepeHne qeNCTBYIOMMX 3HAUECHU I
NEPEMEHHBIX TOKOB M HANpsDKeHUW. VI3MepeHuss cpeaHMX M aMIUIMTYJHBIX 3HA4YEeHHM
IIEPEMEHHOI0 TOKa. M3mepeHue Maiblx TOKOB M HanpspbkeHud. Hynesble ykasarenu.
DJEeKTPOHHbIE aHAJIOrOBbIE BOJIBTMETPHI. LI poBbie n3MepuTeabHbIe TPUOOPHI.

Tema 25. U3mepeHue 3J1eKTPUYECKON MOIIIHOCTH ¥ JHEPTHU.



N3mepeHne MOIIHOCTH B LEMAX MOCTOSHHOTO MU OJHO(GA3HOTO MEPEMEHHOIO TOKa.
N3mepeHne akTUBHOW SHepruu B IENsAX OAHO(A3HOrO MepeMeHHOro Toka. M3mepeHue
aKTUBHOM MOIHOCTH W DSHEPrMM B LensxX Tpex(daszHoro mnepeMeHHOro Toka. M3mepeHue
PEaKTUBHON MOILHOCTH U SHepruu. M3mepenue ko3 huiimeHTa MOIHOCTH.

Tema 26. CpencrBa u3MepeHuil NpUMeHsieMble NP TEXHUYECKOM O0CIYKUBAHUHM M
AMArHOCTHKE aBTOMOOWJIEH M UX NOBEpPKaA.

HopMatuBHbIe JOKYMEHTHl B oO0jacTu TpeOoBaHUS 0€30MaCHOCTH K TEXHHUYECKOMY
COCTOSIHUIO ~ aBTOTPAHCIOPTHBIX CpenctB. TpeOoBaHUS K TEXHUYECKOMY COCTOSHHUIO
ABTOTPAHCHOPTHBIX CPEACTB. MeTOoabl MPOBEPKU TEXHUYECKOTO COCTOSIHUSI aBTOMOOUMIEH
(TOPMO3HOIO YIpPABJICHUS, PYJIEBOrO YIPABICHUS, BHEIIHUX CBETOBBIX MNPUOOPOB, IIUH U
konec). CpeacTBa M3MepeHUM, NMpUMEHsSEMble MPU NPOBEPKE U TUATHOCTUKE TEXHUYECKOTO
COCTOSIHUSI aBTOTPAHCIIOPTHBIX CPEJICTB, U UX MOBEPKA.

Tema 27. OcHOBHbIE MOHATHUSA B 00J1aCTH M3MePeHUA (PU3MKO-XUMHUIECKOT0 COCTABA U
CBOMCTB BelIeCTB.

TepmuHonorust B o01acTi u3MepeHuil PU3NKO-XUMHUYECKOTO COCTaBa U CBOMCTB BELIECTB.
Enuannel u3mepeHnil. MeToapl TEXHUYECKOTO aHAIHM3a: XUMUYeckue, (pusmdeckue, (Hu3mko-
XUMUYECKHE, DJEKTPOXUMUYECKHE, onTUyeckue. CyIIHOCTh MPSMBIX U KOCBEHHBIX METOJIOB
u3mepenuit. Knaccudukanuss npuOopoB M BCIOMOTaTelbHOTO 00OpYyHOBaHUS A (DU3HKO-
XUMHUYECKUX u3MepeHuil. Crartuctudeckas oOpaOOTKa pe3yNbTaTOB MOBEPKH M WX OIICHKA.
Lenb, MeTONBI, MOPSAOK U COACPKAHUE METPOJIOTMYECKON aTTeCTallMd METOJUK BBIMOTHEHUS
usmepenuit. [IpoGiema pa3zpaboTku ¥ MPUMEHEHUsS] CTaHIApTHBIX 00pa3ioB. OO0IIKMe BOMPOCH
MOBEPKH CPEJICTB U3MEPEHHUM (PU3UKO-XMMHYECKOTO COCTaBa U CBOMCTB BEIIECTB: MOJATOTOBKA K
MOBEPKE, ONepalud TOBEPKH © OQOpMIICHHE pPE3yJIbTaTOB TOBEpKH. TpeOoBaHUA K
MOMEILIEHUSIM TI0 TOBEPKE CPEICTB HM3MEPEeHHs (PU3MKO-XMMHUYECKOTO COCTaBa W CBOMCTB
BEILIECTB.

CpeacTrBa n3mMepeHmii MJIOTHOCTH KUAKOCTH OCHOBBI U3MEPEHUS TIOTHOCTH KUIKOCTH.
CBsi3p MEXIy IUIOTHOCTBIO, OOBEMOM W KOHIIGHTpanued. EJNMHHUIBI TUIOTHOCTH W MX
COOTHOUIEHUS. 3aBHUCUMOCTh IUIOTHOCTH OT TeMmmeparypel W aAaBieHus. Homorpamma s
BBE/ICHUS TEMIIEPATYPHOH MOIMPABKU K 3HAYEHUSIM IUIOTHOCTU. METOIbl U3MEPEHUN MIIOTHOCTU
(apeoMeTpuyecKuii  METOJ, MNUKHOMETPUYECKHH  METOJ, METOJ  TUIPOCTaTUYECKOTO
B3BemmBaHus). CpeactBa W MeToAbl HM3MEpeHHs IJIOTHOCTH. Kiaccudukauus, TpUHIMI
JEHCTBUS U YCTPOMCTBO apeoMeTpoB. ['ocyaapcTBeHHas oBepouHasi cxema. Pabouune 3TanoHsl.
Opranuzanus ¥ npaBuia MoBepku apeomerpoB. KanmmOpoBouHbie xukocTu. BemomorarensHoe
obopynoBanue. Apeometpbl. Haznauenue u ycrpoiicto. [logroroBka apeoMeTpoB K MOBEPKE.
BBenenue nonpaBok. TemrepaTypHble ycinoBus npu nudmepeHusix. [Iluknomerpsl. Haznauenue u
ycrpoiictBo. CrocoObl ompeneneHusi MmioTHOCTH. [lonmb3oBanue nukHOMeTpamu. DakTophl,
BIUAIONINE Ha pe3ynbTar uaMepeHus. [lnorHomepsl. Ha3zHaueHue, ycTpoWCTBO, TEXHUUYECKUE
TpeOOBaHUs, OCHOBHbIE TapaMeTpbl W  MpaBuja JKciuyarauuu. Kiaccudukanus
ABTOMAaTUYECKUX MIIOTHOMEPOB. [lomiaBkoBbIe, THAPOCTATUYECKUE, JIEKTPOHHBIE IIJIOTHOMEDBI.
[Tpunnun nevictBust. MeToapl U CpeACTBA MOBEPKHU CPEACTB U3MEPEHUN INIOTHOCTH KUIKOCTH.

CpeacTBa u3mMepeHHMil BSA3KOCTH KMAKOCTU. OCHOBBI U3MEPEHHUS BS3KOCTH >KUIAKOCTH.
OO6mue cBeleHUs O BA3KOCTH HEBOJHBIX XUAKOcTe. Enuuunel Bsizkoctu. Kunemaruueckas,
JUHAMHUYECKasi, yCIOBHas BA3KOCTb. YCIIOBHBIE HIKajbl BSA3KOCTU. PaKTOPBI, BIMSIOLIME Ha
BSI3KOCTh. METO/IBI OIpeieNieHusT BI3KOCTH. [ ocymapcTBeHHAs cCUCTEMA OOECIICUCHUS STUHUIIBI
KMHEMATUYECKON BSI3KOCTH. JTaJIOHbl KWHEMATHUECKOU BA3KOCTU. CUcTEMA Mepesayu €JuHULIbI
KHUHEMaTUYECKOM BS3KOCTH OT 3TAJOHOB K pabouyuM cpeacTBaM uaMmepeHuil. [IpurorosineHue u
aTTecTanus KaTHOpOBOUHBIX KuAkocte. Kiaccudukarmuss cpenctB m3MEpeHHs] BS3KOCTH.
Bucko3umerpsl kanwuispaeie. HazHaueHue, yeTpoiCTBO, TEXHHUECKHE TPEOOBAHUS, OCHOBHBIC
napamMeTpsl M IpaBuja JKCIyaTauuu. [IpuHOMIBI M3MEpEHUs] BSI3KOCTH HA KaNWJUISIPHBIX
BHUCKO3UMETpax. Bucko3zumerpsl ycinoBHOUM BsizkocTH. HazHaueHue, ycTpoiCTBO, TEXHUUYECKUE
TpeOOBaHMUs, OCHOBHBIC MapaMeTpbl U MpaBWJIA SKCILTyaTallMi. BUCKO3UMETPHI C TaJaroIIiM



mapukoM. Ha3HaueHue, ycTpOHCTBO, TEeXHMUYECKHME TpeOOBaHMs, OCHOBHBIE IapaMeTpbl U
npaBWwiIa 3KcIulyaTanuu. Bucko3umerpel BuOpauuoHHble. HasHaueHue, yCTpOMCTBO,
TEXHUYECKHE TpeOOBaHUs, OCHOBHBIE MapaMeTpbl M IpaBUia SKCIUTyaTalMu. Bucko3umeTpsl
poranuonHble. HazHaueHue, yCcTpoiCTBO, TEXHUUYECKUE TPeOOBaHUS, OCHOBHBIE MapaMeTpsl U
IIpaBujIa YKCILTyaTauuu. MeToasl U CpeACcTBa TOBEPKHU BUCKO3UMETPOB.

CpeacrBa uzmepennii pH, pX. OcuoBsl pH-MeTpuu 1 HoHOMETpUU. AKTUBHOCTH HOHOB
Bozopoja u mokasarens pH. Texnuka mzmepenuit pH M OKHMCINTEIBHO-BOCCTAaHOBUTEJIBHBIX
NOTEHIIUOMETPOB.  DNEKTpoAbl, INpuMmeHsieMble B pH-Merpun. CTEKISHHBIA 3JIEKTPOA.
XnopcepeOpsHblii 31eKkTpo. IloBeneHne 3MeKTpoA0B B CUIIBHOKUCIBIX U IIEJOYHBIX PACTBOPAX.
Cocras, cBoiicTBa U (yHKIMM 371eKTpooB. [lopsnok obpamenust ¢ annekrponamu. [Ipaktuka
uzMepenus pH. Mcxoansle u paboune 3tanonsl. Cucrema nepenayu equHunbl pH ot 3TanoHoB k
pabounM cpencTBaM M3MeEpeHuid. PacTBOpHI [UIsl MOBEPKHU MPEAEITIOB U3MEPEHUS OKUCIUTEIIBHO-
BOCCTAHOBHTEIHHOTO MOTEHIMaNa u ux arrecranus. Knaccuduxamms pH-merpos. pH-metpsi.
Ha3naueHue, ycTpoicTBO, TeXHUYECKHE TpeOOBaHMs, OCHOBHbIE IapaMeTpbl M IpaBHIIa
skcrutyarauuu. IIpeobpazoBatenu nmabopaTtopHble U IpoMbILLIEHHbIE pH-METpOB, HOHOMEPOB U
peaoKCcMeTpoB (BTopuuHble mTpubOopsl). HasHauenwme u ycTpoilcTBO. MeToapl U cpeicTBa
HOBEpKU IpeoOpa3oBaTeneil J1abOpaTOpHbIX W HPOMBINUIEHHBIX pH-MeTpoB, HMOHOMEPOB U
penokcmeTpoB. bydepHsie pacTBopbl. ATTecTanust OypepHbIX pacTBOPOB.

CpencrBa m3MepeHuil BJIaKHOCTH ra3oB. OCHOBbI M3MEPEHMS BJIAXKHOCTH. BnusHue
BOJAbl Ha DOKCIUIyaTallHOHHBIE W DJHEPreTUYECKHUE XapaKTEPUCTHKU TIOprodero. EauHuibl
U3MEpEHUsl BIAXHOCTH. ['ocynapcTBeHHas cuUcCTeMa OO0eCleyYeHMs] EIUHUILbl BIaKHOCTH.
Hcxonuple u paboume stanmoHbl. CucTeMa Mneperayd €IUHUIbl BJIAXHOCTH OT 3TaJIOHOB K
pabouumM cpencTBam u3Mepennid. Kimaccudukaus cpeacTs u3MepeHns BIaXHOCTH. Biaromepst
u ux kinaccuduxanus. Ha3HaueHuwe, ycTpoWCTBO, TEXHMYECKHE TpeOOBaHUS, OCHOBHbBIE
napaMeTpbl M MpaBWiia dKCIuTyaTanuu. 'urpomerpsl u rurporpadsl. HazHaueHue, ycTpoicTBoO,
TEXHUYECKHE TpeOOBaHUs, OCHOBHBIE MapaMeTpbl M IpaBWiIa 3KCILTyatauuu. lIlcuxpomeTpsl.
Hasnadyenne, ycTpoilCcTBO, TeXHHYECKHME TpeOOBaHMs, OCHOBHBIE NapaMEeTphl W TpaBUIiIa
sKCcIuTyatauuu. [IpuHOMN REeHCTBHS KyJIOHOMETPHUYECKHX, IUIIbKOMETPUUYECKHX, €MKOCTHBIX
npeoOpaszoBareneil. OCHOBHbIE ITapaMeTpbl. MeTobl U CPEeJCTBA MOBEPKU CPEACTB U3MEPEHUs
BJIQYKHOCTH T'a30B.

Cpencrsa u3mMepeHuil yaeJbHON 31eKTPUYECKONH NMPOBOAUMOCTH. OCHOBBI U3MEPEHUS
YAEIBHOM 3JIEKTPUYECKONW IPOBOAMMOCTH. MeToapl M3MEpEHHUs YACJIBHOU JIIEKTPUYECKOM
npoBoAUMOCTU. EnvHMIBI n3MepeHus. 3aBUCUMOCTb: YIENbHAs 3JIEKTPUUYECKasi IPOBOJUMOCTb
— CONGHOCTh BOJBL. locymapcTBeHHas cHcTeMa OOECIeYeHHS EAWHUIBI  YICIbHOU
AIIEKTPUUECKOM POoBOMMOCTH pacTBOpoB. Vicxoauble n paboune stanonsl. Cuctema nepegadu
€MHUIBl yJENbHON 3JEKTPUYECKOW MPOBOJMMOCTH PACTBOPOB OT JSTAJOHOB K pabouum
cpenctBam wu3Mepenuid. Krnaccudukamms cpeactB HW3MepeHUs YOEIbHOH AIIEKTPUYECKON
npoBogumoctu.  Konaykromerpsl.  Knaccuduxanust — koHaykromerpoB.  Hasnauenwe,
YCTPOHCTBO, TEXHUUYECKHE TpeOOBaHMs, OCHOBHBIE IApaMeTpbl U IpaBWIa SKCIUTyaTalHH.
Conemepsl. Hasnauenme, ycTpOHCTBO, TEeXHWYECKHE TPEeOOBAaHWS, OCHOBHBIE MapaMeTphl U
IIpaBuJjIa YKCILTyaTauu. MeToasl U CpeACTBaA TIOBEPKH COJIEMEPOB U KOHIYKTOMETPOB.

I'azoanaguTH4yecKkue cpeacrsa u3MepeHHi. OCHOBBI I'a30aHATUTUYECKUX H3MEPEHUM.
MeTozpl Ta30BOro aHanaM3a U MX Kiaccupukanus. M3mepseMble BEIMUUHBI, XapaKTepU3yIOIIHe
COCTaB W CBOWCTBAa CMeCH. MeTOnbpl MOATOTOBKM M 0TOOpa mpod. METOAMKH BBIMOIHEHUS
ra30aHAINTUYECKUX H3MepeHHH. OCOOEHHOCTH HKOJIOTMYECKOIO0 M CAHUTApPHOTO KOHTPOJISA
BO3AYIIHON cpenbl. ['ocynapcTBeHHass cuctema OOeCHedeHusl €IUHUIBI MOJSIPHOM AO0IM U
MacCOBOM KOHIIEHTPAallMd KOMIIOHEHTOB B Ta30BBIX cpemax. Mcxomuelie m pabodme STalOHBI.
Cucrema nepenauu €AUHUIBI MOJIIPHOM J1OJIM MU MacCOBOM KOHIIEHTPAlMM KOMIIOHEHTOB B
ra3oBbIX CpeJax OT OJTaJOHOB K pabounM cpenactBam u3MmepeHuil. Kiaccudukanus
ra30aHATMTUYECKUX CPEJIICTB WU3MEPEHUN. I"a3oaHanu3aTopsl. Knaccuduxanns
ra3oaHajqm3aTopoB IO MeTogaM aHanu3a. Hasnauenwe, KiaccupuKamusi, yCTPOHCTBO,



TEXHUYECKHEe TpeOOBaHMsA, OCHOBHBIE IapaMeTphl W TpaBUiIa JKCIUTyaTaluu. TeruioBble
ra3oaHajau3aTopbl:  TEPMOKOHIYKTOMETpHYECKME M TepMoxumuueckue. Hasnauenwe,
YCTPOHCTBO, TEXHUYECKHE TpeOOBaHMs, OCHOBHBIE IApaMeTpbl W IpaBWJIa SKCIUTyaTalUH.
OnexTpuyeckue razoaHanusaTopsl. Ha3zHaueHue, kiaccupukanus, yCTpPOMCTBO, TEXHMYECKUE
TpeOOBaHMsA, OCHOBHBIE MMApaMETPhl U MPaBUIJIA dKCIUTyaTalui. MarHUTHBIE Ta30aHATN3aTOPBIL:
TEPMOMAarHuTHbIE W  MAarHATOMexaHundeckue. HasHadueHue, yCTpONCTBO, TEXHHYECKHUE
TpeOOBaHUs, OCHOBHBIE ITApaMeTPbl U MpaBmiia dKCIulyaTauuu. ONTHYecKUe ra3oaHaan3aTophbl:
uHTephepoMeTpuUecKre, ONTHKOoTepMHueckue u (oTokamopumerpuueckue. HazHauenwue,
YCTPOICTBO, TEXHUYECKHE TpPEOOBAHMS, OCHOBHBIE IapaMETpbl M IMpaBHJIa SKCIUTyaTalUH.
@unpTpoBble M padoune KIOBEThl ONTUKOTEPMUYECKMX razoaHaau3aTtopoB. JlozaTtopel u
JICHTONPOTSKHBIE MEXaHU3Mbl (DOTOKATIOPUMETPUYECKUX Ta30aHAIM3aTOPOB. MeToasl U
cpencTtsa moBepku. Xpomartorpadel. Haznauenne, kiaccu(uKaius, yCTpOHCTBO, TEXHHUECKUE
TpeOOBaHMSA, OCHOBHBIE TIapaMeTpbl M TpaBHjia OJKCIUTyaTanud. Macc-CeKTpOMETPHI.
Ha3znauenue, knaccuduxanusi, ycTpoicTBO, TEXHUUECKUE TPEOOBAHUS, OCHOBHbIE TapaMeTpbl U
npaBwiIa JKcIulyaranuu. KOMIIIEKTBI CpEACTB W3MEpPEHUM, NPUMEHSEMBIX Ha OTACIBHBIX
CTaIusAX Ta30aHATUTHYECKUX H3MEPEeHUi (M3Meputenun o0beMa M pacxojaa ra3oBOd MpoObI U
nabopaTopHble MPUOOPHI AJI aHaiIu3a pacTBOpoB). HazHaueHne u OCOOEHHOCTH MPUMEHEHHUS.
MeTozpl ¥ cpeicTBa HOBEPKU I'a30aHANIN3aTOPOB, XpOMATOrpadoB U MacC-CIIEKTPOMETPOB.

BoabTamnepomerpuyeckue cpeacrBa u3Mepenuii. [lomsporpadsl. Hasnadenwe,
YCTPOICTBO, TEXHUYECKHE TpPEOOBAHMS, OCHOBHBIE IapaMETpbl M IMpaBHJia 3KCIUTyaTalUu.
Knaccuduxanus noJsiporpagos. IToCTOSIHHO-TOKOBBIE, NIEPEMEHHO-TOKOBBIE,
ocuuiorpaguueckue. Meroipl U CpeCTBa MOBEPKH CPEACTB NOIIpOrpadosB.

CpencrBa wu3MepeHUl PAaCTBOPEHHOI0 KHCJI0POAAa B Boje (KHCJIOPOAOMeEpPHI).
Kucnopogomepsl. HaznaueHnue, ycTpoHCTBO, TEXHUYECKHE TPEOOBaHUS, OCHOBHBIE MApaMeTpPbl
U npaBuia 3kcmryatanuu. Knaccudukanus kuciaopogomepoB. MeToasl U CpeacTBa MOBEPKU
KHCIIOPOJOMEPOB.



4. Y4eGHO-MeTouYecKoe H HHPOPMaHOHHOe 0GecreyeHHe qUCIHITHHE

4.1. Ciucox 0CHOBHOM IMTepaTyphbl

1. IlonuBaes, O.HM. HcmbiTaHue CenbCKOXO3SHCTBEHHON TEXHUKH M SHEepProCUJIOBBIX
yCTaHoBOK: y4eGHoe noco6ue / O. H. [Tonusaes, O. M. KocTukos. — 2-e u3j., crep. — CaHKT-

[lerep6ypr: Jlans, 2022. — 280 c. — ISBN 978-5-8114-2108-4. —/TRKCT : 3/eKTPOHHDIf //
Jlaub : snextpoHHO-61bMMOTeYHas cuctema. — URL: h s://e.lanbg

4.2. CMCOK XOMOIHHTE/ILHOM JINTePaTyPhI

1. Kosanenko, H.A. HayuHble mcciienoBanust u peienne MHXXEHepHLIX 3a/ia4 B chepe
aBTOMOBHMIIBHOTO TpacriopTa : y4e6Hoe nocobue / H.A! KoBanenko. — Mocksa HH®PA-M,
2023. — 271 c. — (Beicuiee o6pa3zoBanue: Bakanaspuar). - ISBN 978-5-16-004757-7. - Tekcr :
anekTpoHHeIi. - URL: https://znanium.ru/catalog/product/1931502

2. Kupunnos, B.M. Merponorudeckoe obecriedenue TexHHYECKMX CHCTEM yueo.
nocoGue / B.U. Kupunnos. — Munck : Hosoe 3nHanue ; M. : UH®PA-M, 2017. — 424°c. +
Horn. matepuansl [OnexTpoHHbI pecypc; Pexum pocryma: http://www.znanium.com]. —
(Bbiciee obpasosanue: Bakanaspuar). - ISBN 978-5-16-006770-4. - Tekcr : 3JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/538107

4.3. Ilepevens pecypcoB HHOPMAIHOHHO-TeIeKOMMYHHKALHOHHOM CeTH «AnTepHer»

Tabnvua 3. [lepevyenb MHPOPMALIMOHHBIX peCypCoB

H'Tji : Hap_menosamle: A Anpec _
2. | HdopManMOHHEIA CIPaBOYHUK HOPMATHBHbIX http://gost-rf.ru
JIOKYMEHTOB, MeX/{yHapOJIHbIX U I'OCYapCTBeHHbIX
CTaHOAPTOB.
3. | Karanor rocy1apCTBeHHBIX CTaHIAPTOB http://www.internet-law.ru/gosts/
4. | HanwmonanbHas aiekTponHas 6ubmyorexa (H3B) www.rusneb.ru
5 O¢uumansueii cailr POCCTAHJIAPT. http://www.gost.ry/

4.4. Meropnyeckue yKka3aHusi JUist 00y4aroIIMXCS 10 0CBOCHHIO THCIHIUIHHEI H
CaMoOCTOSATEILHOH paboThI

1. TexHvka ¥ MeTO/IMKa 3KCIIEPUMEHTA B MH)XEHEpPHOH NesTeIbHOCTH: MeTO. yKa3. Io
BLITIIOJIHEHUIO KOHTPOJIbHOX paboTsl/ HoBocu6. roc. arpap. yH-r. UHxkeHep. un-T; cocr.: P.B,
Konopees — HoBocubupck, 2022. - 15 c.

2. TexHnKa U MeTOJMKA BKCIIEPUMEHTa B MHXKEeHEpHOH esTelbHOCTH: MeToy, yKas3. ajs
cam. paGorsl/ Hoocu6. roc. arpap. yu-T. HmxeHep. HH-T; coct.. P.B. Konopees -
Hosocubupck, 2022. - 10 c.

3. TexHuKa 1 MeTO/IMKa 3KCIIEPUMEHTa B MH)KeHepHOH esTelIbHOCTH; MeTOJI. yKa3aHus 1o
BBINOJIH. JlabopaTopHelx pabor / HoBocu6. roc. arpap. yH-T. HHxeHep. uH-T; cOCT.:A.A.
Marnsiuiko, P.B. Konopees - HoBocubupck, 2022. -30 c.




4.5. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3YeMBIX  IPH
OCYILIECTBJICHHM 00pPa30BaTeJbLHOI0 Ipolecca I0 JHCHMILIMHE, BKJIKYas IepeYeHb
NPOrpaMMHOr0 o0ecrie4yeHUsi U HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM, HAIVISJAHBIX
nocooui

Tabnuna 4. [lepedeHp TUIEH3UOHHOTO W CBOOOIHO PaCIPOCTPAHIEMOTO
POrPaMMHOT0 00eCTIeueHUs

Ne HaumenoBanue Tun muneH3nu uim
/o npaBoo0IaaaTeNb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpoysep Mozilla FireFox Mozilla Public License
4. | Daiinosoiii menedxcep FreeCommander becnnamnuasn

Tabnuna 5. [lepeuens maakaToB (10O TeMaM), KapT, CTEHJIOB,
MaKeTOB, Mpe3eHTaIHi, PUIbMOB U T.1I.

Ne Tun HaumenoBanue [Tpumeuanuie
/11
2 3 4
1 [IpezenTanus TexHHMKa 1 METOJIUKA SKCIIEPUMEHTA B 150 crmainoB
VHKEHEPHOU 1EeATEIbHOCTH
2 | JoKyMeHT ®enepanbHblil 3akoH PO «O TexHuueckom 37c.
perynupoBarum» oT 27 aexadps 2002 r. No 184-
®3. [Tekcr]
3 | lokymMeHT OenepanbhbIi 3aKk0H PO «O06 obecrieueHny eMHCTBA 18 ¢
m3mepeHuin» ot 26 uronst 2008 r. No 102-D3. [Tekcr]
4 | lokymMeHT ®enepanbHbli 3ak0H "O cTaHIapTU3ALKMM B 29 c.
Poccuiickoit ®eneparuun ot 29.06.2015 N 162-D3
[TekcT]

5.0nmMcanne MaTepruaJbHO-TEXHUYECKOI 0a3bl

Tabnuma 6. [lepeyeHp UCMOIB3YEMbIX TOMEIICHUH:

Ne
Y Tun ayauropun [lepeuens obopynoBaHuUs
1 2 3
«Jlexumonnas Aynuropus mis 3ausatuit | O0opyoBaHa: MPOEKTOP, KOMITBIOTEP, TOCKA yaeOHas,
ayJIUTOPHSI». JIEKIIMOHHOTO THTIA MPOEKIIMOHHBIHN 9KpaH.
H-212 Aynuropus mis 3anstaii - | O6opymoBaHa: TEIEBU30p, pabodee MeCTO ¢ KOMITBIOTEPOM,
«Jlaboparopus CEMHUHAPCKOTO THUIIA, U3MEPUTEIbHBIC MUKPOCKOIIBI, IOBEPOYHBIC ILTUTEHI,
METPOJIOTHH, KYpPCOBOTO MUKPOMETPHUYECKUE HHCTPYMEHTHI, TPUOOPHI IS
CTaHIAPTH3AINH U | POEKTHPOBAHHUA, OTHOCHUTENBHBIX U3MEPEHH (pbIYaXHbIE, HHIUKATOPHEIE),
cepTuduKanum) TEKYIIETO KOHTPOJIA U HaOOPBI KOHIIEBBIX MEP, CIIEIIMAaIFHOE MEPUTEIEHOE
MTPOMEKYTOYHOM o0opyoBaHUE U TPUOOPHI, TPOPUIOMETP
aTTecTaluu, i
CaMOCTOATEIbHOU
paboThI

6. HOpﬂI[OK aTTeCTAllud CTYACHTOB 110 NUCIUIIJIMHE

JIns arrectanM CTYJEHTOB IO JUCHMIUIMHE TeXHMKa W METOAWKa JKCIEPHUMEHTa B
WH)KCHEPHON JeSITeTbHOCTH HCIONB3YeTCS TPAAUIMOHHAS CHUCTEMa KOHTPOJS W OLEHKHU
yCIEBAEMOCTH 00YyYarOLIUXCS.




7. CornnacoBaHue paboueii MporpaMMel

CooTBercTByeT y4eOHOMY IUIaHy, yTBepxJeHHOMY Y4eHbIM coBetoM PI'BOY
BO VYHuBepcuTeT 6MOTEXHOJIOTHH, TPOTOKOJI OT «_ 25 » fekabps 2025 r. Ne 8

Pabouas mporpamma o6cy>x/ieHa ¥ yTBep>KJieHa Ha 3aceJlaHuu Kadeapsl
poToKou OT «13» ssuBaps 2026r. Ne8

3aBegyrouui kadbenpon C_)/ [TyenbHUKOB A.B.
(NOJDKHOCTE) nonm&/ PHO

[Ipencenarens Metoguyeckoro coera MU Qﬂ?«r'\// Bynbdept B.A.
(nOMmKHOCTB) ﬂ&(l‘lJCb y ®HO

Pabouyasi nmporpamma o6Cy»ieHa U COOTBETCTBYeT y4eOHOMY ILIaHy, YTBepXKIeH-
Homy YueHbiM coBeroM PI'BOY BO VYuuepcurer OGHOTEXHOJIOTHMM, IIPOTOKOJI OT
«__» 20 r. Ne

H3meHenunt He TpebyeTcs/U3MeHeHNs BHeCEHbI B paszesi(-bl):
HYXHOE MOI4ePKHYThb

[Ipencenarenb MeTonuueckoro copera MU Bynbdept B.A.

(IOJKHOCTE) MONMHCh $HO

Pabouast mporpamma o6cy»x/ieHa U COOTBETCTBYeT y4eOHOMY IUIaHy, yTBePXKIeH-
HoMy YdyeHbIM coBeroM ®I'BOY BO YHuBepcuter GHOTEXHOIIOIMM, IIPOTOKOJ OT
«__» 20 r.Ne

Vi3ameHenwii He TpeOyeTcs/u3MeHeH sl BHeCeHbI B pa3fe(-bl):
HYXKHOE NOAYepKHYTh

ITpencenatens meToauydeckoro copera MU Bynsdepr B.A.

(RO/mKHOCTB) MOAIHCh $HO




		2026-03-23T12:15:30+0700




