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1. ITacopTt ¢doHIa OLIEHOYHBIX CPEICTB

no obmenpodeccrnonanpbHoi quctuiinHe O 11 «OCHOBBI B3aUM03aMEHSIEMOCTH U
TEXHUYECKUE U3MEPEHUSD)

Ne i/t

KonTponmpyemsbie pa3neibl
(TembI)
o0mienpodecCHoHaTBHOTO
MOayJs™*

Konx koHTpOsImpyemoi
KOMIIETEHIIMH (WIN ee
4acTH)

HaumenoBanue
OIICHOYHOT'O CPEe/ICTBa

Pa3nea 1. MeTtpoJiorus

Tema 1.1 OcHoBHEIE
[IOJI0KEHUS B 00J1aCTH
METPOJIOTUH

OK 01.; OK 02.; OK
04.; OK 09.

Tecr,

OIICHKA PE3yJIbTaTOB
BBITIOJTHEHUS
MpaKkTUYECKUX padboT (1o
KOHTPOJIBHBIM BOIIPOCAM B
paboueii TeTpaan)
pedepar, nokaan,
cool1IeHue

Tema 1.2 OcHOBBI TeOpUU
U3MEPEHUIN

OK 01.; OK 02.; OK
04.; OK 09.

Tecr,

OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHUS
MpaKkTUYECKUX padboT (1o
KOHTPOJIBHBIM BOIIPOCAM B
paboueit TeTpaan)

Tema 1.3 CpenctBa nusmepenus

OK 01.; OK 02.; OK
04.; OK 09.

Tecr,

OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHUS
MpaKTUYECKUX padoT (1o
KOHTPOJIBHBIM BOIIPOCAM B
paboueii TeTpaan),
pedepar, nokaan,
cooOIenne, Kelc-3agaun

Paznea 2. Cranpapruszanus

Tema 2.1 OcHOBHBIE TIOHATHS B
o0nacTu cTaHAapTU3ALNN

OK 01.; OK 02.; OK
04.; OK 09.

Tecr,

OIIEHKAa PE3yJIbTaTOB
BBITTOJIHEHUS
MPaKTUYECKUX padoT (1o
KOHTPOJIbHBIM BOIIPOCaM B
paboueit TeTpaan)

Tema 2.2 I'ocynapcTBeHHast
cucTeMa CTaHAapTU3ALNN.
B3aumo3zamensemoctsb

OK 01.; OK 02.; OK
04.; OK 09.

Tecr,

OLIEHKA Pe3yJIbTaTOB
BBITTOJTHEHUS
NPaKTUYECKUX paboT (1o
KOHTPOJILHBIM BOITPOCaM B
paboueil TeTpaan)




KonTponupyemblie paznesnbl

Koa xonTponmpyemoit

(Tembl) Hanmenosanue
Ne /it KOMIIETeHINH (WJIH €€
obmenpodeccunoHaIbHOTO wacry) OIICHOYHOTO CPEJICTBA
MOyIIsT*
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OIICHKA PE3yJIbTATOB
BBITIOJIHCHUS
3 Tema 2.3 OCHOBHBIE IOHATHUA O
MpaKTUYECKUX padboT (1o
JIOTYyCKaX M MOCaJKax
KOHTPOJIbHBIM BOIIPOCAM B
paboueii TeTpaan)
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OLICHKA pe3yJIbTaTOB
4 Tema 2.4 Jlonmycku U Mocajiku BBINOJIHEHUS
AKX [IAHIPUYECKUX MPAKTUIECKUX PaboT (110
COCTMHCHMIA. KOHTPOJIbHBIM BOITPOCaM B
paboueit TeTpaan)
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OLICHKA PE3YJIbTAaTOB
5 Tewma 2.5 Kanuo6psl mjis BBITIOJTHEHUS
KOHTPOJIS TJaJKUX MpaKTHYECKUX padoT (1o
HATUHAPUYECKUX COSAMHEHUN KOHTPOJIBHBIM BOIIPOCAM B
paboueii TeTpaan)
OK 01.; OK 02.; OK Tecr,
04.; OK 09. OLIEHKA PE3YJILTaTOB
Tema 2.6 Hopmbi BEIHOHHE HH};
6 r€OMETPUYECKON TOUHOCTH.
MPaKTUYECKUX padoT (1o
Jormyck ¢hopM U pacronoxeHus
. KOHTPOJIBHBIM BOIIPOCAM B
MTOBEPXHOCTEH. .
paboueii TeTpaan),
pedepar
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OLICHKA PE3YJIbTATOB
BBITIOJIHCHUS
7 Tewma 2.7 lllepoxoBatocTh 1 MpaKTHYECKUX padoT (1o
P P |y
BOJIHUCTOCTH IIOBEPXHOCTEH. KOHTPOJIBHBIM BOIIPOCaM B
paboueii TeTpaan),
pedepar, nokaan,
coo01IeHHe
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OLICHKA PE3YJIbTATOB
BBITIOJTHCHUS
8 Tema 2.8 Jlomycku 1 nMocajaku

MNOAIIHUITHUKOB KaYCHHA

PaKTUYECKUX paboT (1o
KOHTPOJILHBIM BOITPOCaM B
paboueii TeTpaan)




KonTponupyemblie paznesnbl Kol KOHTPOIHpYeMoii
Ne /it (Teme1) KOMIIETeHINH (WJIH €€ Hamvenopanue
oOuienpodeccuoHaIbHOro OLICHOYHOT'O CPEJICTBA
Moty * YaCTH)
OK 01.; OK 02.; OK | Tecr,
Tema 2.9 04.; OK 09. OIICHKA PE3yJIbTATOB
9 B3aumozamensieMocThb BBITIOJIHCHUS
HIMOHOYHBIX U IIJTUIEBBIX MPAKTUYECKUX padoT (1o
COCIMHEHU N KOHTPOJIbHBIM BOIIPOCAM B
paboueit TeTpaan)
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OIICHKA PE3yJIbTATOB
Tema 2.10 Metozs! u cpencrsa BBIIIOJIHCHUS
10 u3MepeHus: yriaos. Jlomycku MPAKTUYECKUX padoT (1o
YIJIOBBIX Pa3MepOB KOHTPOJIbHBIM BOIIPOCAM B
paboueii TeTpaan),
pedepar
Pazgen 3. IloarBep:kaeHue
KayecTBa
OK 01.; OK 02.; OK Tecr,
04.; OK 09. OIICHKA PEe3yJIbTAaTOB
Tema 3.1 1 OcHOBHBIE TTOHATHS BBITTOJTHEHUS
1 B 00J1aCTH MTOATBEPKICHUS NPaKTUYECKUX padoT (1o
KauecTBa KOHTPOJIbHBIM BOIIPOCAM B
paboueit TeTpaan)
OK 01.; OK 02.; OK | Tecr,
04.; OK 09. OLICHKA PE3YJIbTAaTOB
Tewma 3.2 TlokazaTenp kayecTBa BBITIOJIHCHUS
2 nponykiuu. VcneiTanus u MPAKTUYECKHUX padoT (1o
KOHTPOJIb MTPOAYKIIUH KOHTPOJIBHBIM BOIIPOCaM B
paboueii TeTpaan)
Hrorosas arrecTamus OK 01, OK 02.; OK DK3aMeH
04.; OK 09.

* HaummeHoBaHue TeMmbl (pasiena) WIM TeM (pa3lelioB) B3ATO U3

NUCLUILINHEL.

paboueil mporpaMmsel y4eOHOM



2. 3a4TeH0-3K3aMeHAIlMOHHbIE MATEPHUAJIbI
2.1 IlepeyeHb BOIIPOCOB HA IK3aMEHe

1. K xakoMy MeTOLy OTHOCUTCS U3MEPEHNE INaMETPA Bajla C IOMOIIBIO
ITAHT€HLIUPKYJIS ?

2. lleHna neneHus MIKaibI.

3. [lorpeurHoctsh MokazaHus mpuodopa.

4. Jlnana3oH rnoka3aHui MKaJIbHOTO Mpudopa.

5. Jlnana3oH U3MEPEHUM IIKAJIbI.

6. YHUBEpCaJIbHbIE CPEACTBA U3MEPEHUN.

7. I3MepuUTEIIbHOE YCUIIHUE.

8. YKa)xute MeTObl KOHTPOJIA YIJIOB U KOHYCOB.

9. UTto sIBIsIETCSI OCHOBHBIM JIEMEHTOM JIFOOOTO IITAHT€HUHCTPYMEHTA?

10. Ha3BaTh BUAbI IITAHT€HUHCTPYMEHTOB OOLIET0 Ha3HAYEHUSI.

11. Kakne cymecTByrOT BUIBI IITAHTEHUUPKYJIEH, U B YEM 3aKIIFOYAETCS UX OTINYUA?
12. Kak onpenensiroTes Heable MAJUTMMETPBI Y IITAHT€HUHCTPYMEHTOB?

13. Kak onpenensiercss HCIpaBHOCTh IITAHT€HIUPKYJIS?

14. [Ja¥iTe onpeneneHue NpeaeIibHON MOTPEMTHOCTH CPEACTBA U3MEPEHUS.

15. Yem xapakTepHbl MUKPOMETPUYECKUE UHCTPYMEHTHI?

16. Ha xakue BUABI JEISTCS MUKPOMETPHI M KAKOBO UX Ha3HAYEHUE?

17. VI3 KaKux OCHOBHBIX YaCTE€l COCTOUT MUKPOMETP?

18. UeMy paBHa LieHa I€JI€HUS MUKPOMETPUYECKUX HHCTPYMEHTOB?

19. Kakum 10KHO OBITh U3MEPUTENIBHOE YCHIIMEe MUKpOMETpa?

20. Kak npon3BOANTCSA YTEHUE NTOKA3aHUM HA MUKPOMETPUYECKUX HHCTPYMEHTAX ?
21. KakoBa pa3HuIla B YTEHUH NMOKA3aHUN Yy MUKPOMETPUYECKOT0 IITyOMHOMEpa U
MHKPOMETPA U1 HAPYKHBIX U3MEPEHHUIA.?

22. Kakoe Ha3HaueHUE KOHIEBBIX MEP IJIUHBI?

23. YTo Takoe CpeIMHHBIN pa3Mep KOHLEBOU MEPHI JJIUHBI?

24. B 4eM 3aKI04aeTca CBOMCTBO MPUTUPAEMOCTH?

25. Ha xakue kiacchl 0 TOUHOCTH JENATCA KOHUEBBIE MEPHI?

26. Kakoe HazHaueHue 00pa3loBbIX U PAOOUYNX KOHIIEBBIX Mep?

27. Yto Takoe Kamuop?

28. I1pu KakoM THIIEe TPOU3BOICTBA UCTIONB3YIOTCS KaaTuOphI?

29. Kakoe u3zenne CYuTaeTcsi TOJHBIM MPU KOHTPOJIE IPENeTbHBIMU Kaauopamu?
30. Kakumu cpenctBaMu H3MEpEHUN KOHTPOIUPYIOT pa3Mephbl KaaTuopoB?

31. B gyem 3akimrogaeTcss OTHOCUTEIBHBIN U a0OCOFOTHBIN METO U3MEPCHHUS ?

32. HazoBute HeAOCTATKX U3MEPEHHI ITyOHH ¢ TOMOIIbIO mTaHreHuupkyss LIT-1.
33. C xakuM yCUJIMEM U3MEPUTEIbHbBIE TOBEPXHOCTH PAMKH U IITAHTU
HITAHT€HIITyOMHOMEpPA MPUBOIATCS B CONPUKOCHOBEHHE C MOBEPXHOCTAMH JIETAIH
34. ]l 4yero nmpeaHa3HaueH MTaHrenpeicmac?

35. Kak HacTpouTh MUKpOMETpUUECKUI riyOnHomep Ha "0"?

36. Kakne MeTonbl M3MEPEHUI UCTIONB3YIOT IIPU 3aMEPaX JUAMETPOB OTBEPCTHIA?
37. Kakue cpencTBa U3MEpEeHUN UCTIONIB3YIOT MPU 3aMepax TUAMETPOB OTBEPCTHIA?
38. HazoBure nuana3zoH u3MEpEeHUN NHAMKATOPHBIX HYTPOMEPOB.



39. JI7st uero Hy’KeH [EHTPUPYIOUTUI MOCTHK B KOHCTPYKIIMU MHIUKATOPHBIX
HYTPOMEPOB?

40. Kak onpenenutsb pe3ysbTaT H3MEPEHUs, KOTOPOE MPOU3BOIUIOCH C TIOMOIIBIO
WHJIMKATOPHOTO HyTpoMepa?

10.

11.

12.

13.

14.

15.

16.

17.

18.

2.2. [lepevyeHb CUTYallMOHHBIX 32124 HA IK3aMeHe 0 Y4eOHOU IMCHUIIHHE

N3meputs quamerp orBepcTus mraHreHuupkyseMm -1 ¢ nenon nenenus 0,1 mm.
VYKka3arp quanazoH U3MEpPEHUs HHCTPYMEHTA.

W3meputs quamerp oTBepcTHs mTaHreHuupkysieM HII[-2. Yka3zate neny neneHus u
JIMAIa30H U3MEPEHUs HHCTPYMEHTA.

W3meputs quamerp oTBepcTHs wTaHreHupkyseMm II[-3. Yka3zare neny neneHus u
JIMAINa30H U3MEPEHUs HHCTPYMEHTA.

N3meputh nquametp otBepetus mranreHuupkynem LII-1 ¢ nenon nenenus 0,02 mm.
VYkazare 1uana3oH U3MEpPEHUs HHCTPYMEHTA.

N3mepuths quametp Basa mrtanreHnupkyigem -1 ¢ nenoit nenenuns 0,1 mm. Yka3zate
JIMAIa30H U3MEPEHUS NHCTPYMEHTA.

N3meputh nuamerp Bana wmranreHuupkyiaem [I[-2. Vkasate neny neneHus wu
JAAIa30H U3MEPEHUS NUHCTPYMEHTA.

N3meputs nuamerp Bana mraHreHiupkysem (-1 ¢ menont nenenus 0,02 mwm.
Yka3aTp Auana3oH U3MEPEHMsI HHCTPYMEHTA.

M3MepuTh BBICOTY JETaly LITAaHICHPEHCMAcOM. YKa3aTh LIEHY JEJICHUS U JAUala3oH
U3MEpEHUs UHCTPYMEHTA.

W3meputh riayOuHy JeTallv MITaHreHpelcMacoM. YKa3aTh LIEHY JEJICHHS U Juana3oH
U3MEPEHUs UHCTPYMEHTA.

W3meputh TayOuMHY [eTald IUTAHT€HNIyOMHOMEpOM. VYKazaTh LEHY JeJICHHUS WU
JIMAIa30H U3MEPEHUS UHCTPYMEHTA.

WN3meputs rnyOuny neranu mranreHudpkyiem III-1 ¢ nenoit penenus 0,1 mm.
VYkazarb 1uana3oH U3MEpEHUs HHCTPYMEHTA.

N3meputh riyOuny getanu mraHreHuupkyiaem -1 ¢ uenoit nenenus 0,02 mwm.
VYkazarh 1uana3oH U3MEpPEHUs HHCTPYMEHTA.

N3mepuTh MUKpOMETpoM pasMmep neranu B auanazoHe 0...25 mMm. Yka3aTe LeHY
JEJIEHNS] THCTPYMEHTA.

N3MepuTh MHUKPOMETPOM pa3Mmep JeTaid B auana3zoHe 25...50 MM. Ykazarh LieHY
JI€JICHNs] UHCTPYMEHTA.

N3mMepuTh MHUKpOMETpOM pasmep naetanu B auanazoHe 50...75 M. Ykazarh LieHy
JEeJICHNs] THCTPYMEHTA.

N3MepuTh MUKpOMETpPOM pa3Mep aeTtaiud B auamnazone 75...100 Mm. YkazaTh LieHY
JEeJICHNs] THCTPYMEHTA.

N3meputh MukpoMeTpoM pazMep aetanu B auamnasone 100...125 mm. YkazaTte neny
JIEJIEHNS] THCTPYMEHTA.

N3MepuTh MUKpPOMETPOM pazMep AeTaiu B auamnas3one 125...150 mm. YkazaTte neny
JIEJIEHNS] THCTPYMEHTA.



19. U3MepuTh MUKPOMETPUUECKUM TIIyOMHOMEpOM TiyOuHy neranu B auanazose 0...25
MM. YKa3aThb LUEHY JEIEHUS HUHCTPYMEHTA.
20. 3MepuTh MUKPOMETPUUECKUM TIIyOMHOMEPOM TIyOMHY AeTaiu B aAuamnaszone 25...50
MM. YKa3aTh LEHY JEIEHUS HUHCTPYMEHTA.
21. 3MepuTh MUKPOMETPUUECKUM TIIyOMHOMEPOM TIIyOHHY AeTanu B nuamnazone 50...75
MM. YKa3aTh LEHY JEICHUS HHCTPYMEHTA.
Kpurtepum ouenku:
- OLICHKA «OTJHMYHO)» BbICTABJISACTCS, €CIU
[ToTHOCTBIO pPacKphITO COJEpKaHUME MaTepuaja OwujieTa: HCUEpHbIBAOIINE U
apryMEHTHUPOBAaHHbBIE OTBETHI Ha BONPOCHl B Owmiiere. MaTtepuan M3J0KEH I'pPaMOTHO, B
ONpEACIEHHON JIOTMYECKOM IOCIEI0BaTENbHOCTH, HE TpeOyeT JOMOJHUTEIbHBIX
NOSICHEHUH, TOYHO MCIIONb3YETCS TEPMHUHOJIOTHS. JIeMOHCTpUPYIOTCSA TIyOOKHE 3HAHMS
JTUCLMIUIMH CIENUATIbHOCTHU. J{aHbl 000CHOBaHHbBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIPOCHI.
- OLIEHKA «XOPOLI0» BbICTABJISIETCSH, €CJIH
OTBeThl Ha MOCTABJICHHBIE BOMPOCHI B OWJIETE M3JAraroTCs CUCTEMAaTU3UPOBAHO U
NOCJIE0BATENBHO. JIeMOHCTpUPYETCS YMEHUE aHAIM3UPOBATh MaTepual, OJJHAKO HE BCE
BBIBOJIBI HOCST apryMEHTHUPOBAHHBIA M JIOKA3aTEIbHBIA XapakTep, B H3JI0KEHUU
JOMYLIEHbl HETOYHOCTH, CYIIECTBEHHO HE HMCKa3HMBIIME COJEp>KaHHE OTBeTa. Marepuan
U3JIaraeTcsi yBEPEHHO, B OCHOBHOM NPABWJIBHO JIaHbI BCe omnpezeneHus u nousatus. [lpu
OTBETE Ha JOMNOJHUTEIbHBIE BOMPOCHI TOJHBIE OTBETHI JIaHbl TOJIBKO NpPH MOMOLIA
HABOJAIINX BOIIPOCOB.
- OLICHKA «yI0BJICTBOPUTEIbHO0» BbICTABJISIETCS, €CJIH
HenosnHo nim Henocnea0BaTeIbHO PACKPBITO COIEpKAHUE MaTEPUAIIA, HO IIOKa3aHO
oOliee MNOHMMaHue Bompoca. Vmenuce 3arpylHEHUs WIM JOMYIIEHbl OLIMOKH B
ONpENECICHUN IIOHATUN, WCIOJb30BAHUM TEPMHUHOJIOTMM, HCIPaBICHHBIE IOCIIE
HAaBOJSALIMX BONPOCOB. JIEMOHCTPUPYIOTCS NOBEPXHOCTHBIE 3HAHUS JAUCLMIUINH
CIEUAaJIbHOCTH; UMEIOTCS 3aTpy/IHEHUs ¢ BbIBoAaMH. [Ipu oTBeTe Ha JOMOIHUTENbHbBIE
BOIIPOCHI OTBETHI AAKOTCS TOJIBKO MPU MOMOILIM HABOASIINX BOITPOCOB.
- OLIEHKA «HEeY/0BJIETBOPUTEIbHO)» BbICTABJIACTCS, €CJIH
Marepuan wu3naraercsi HENOCJIEN0BaTEIbHO, COMBYMBO, HE MPEACTABISIET
ONpENEICHHOW CHUCTEMbl 3HAaHUW 10 JUCUUIUIMHE, HE PAacKpPhITO €ro OCHOBHOE
coaepxkanue. JlomymieHsl TrpyOble OImMMOKKH B ONPENCICHUSX U TMOHATHUSX, MpHU
UCIIOJIb30BAaHUM TEPMUHOJOTMHU, KOTOPbIE HE MCIPABIIECHBI MOCJIE HABOJSALIUX BOIPOCOB.
JIeMOHCTpHUpYET HE3HAHUE M HEIOHMMAHUE CYIIECTBA HK3aMEHAlMOHHBIX BompocoB. He
JAHBI OTBETHI HA IONOJHUTEIbHBIE WJIM HABOISIINE BOIPOCHI.

CocraButenb Tapytun 1. A.

(omvck)

« » 2024 r.




3. ®oHa TECTOBLIX 3aJJaHUN

Pasznea 1: «MerpoJiorusp»

1. Mertponorus - 310 HayKa ...
OTBeTHI:

a) 00 u3MepeHusIXx (PU3NUYECKUX BEIMYMH, METOJAaX M CPEACTBAX OOECIECUCHUS HX
€IMHCTBA U cIoco0ax TOCTHXKEHUS TpeOyeMOoil TOUHOCTH;

0) 00 u3MepeHusIx PU3NYECKUX BEIMYMH, YCTAHOBICHUH U MPUMEHEHUH TIPaBUII IS
JOCTHKEHUS TpeOyeMON TOUHOCTH;

B) KOTOpas 3aHUMAETCS H3MEPEHUSIMU U pPa3pabOTKONW TEOPETUYECKUX OCHOB H
METO/IOB KOJIMYECTBEHHOM OLIEHKH Ka4yeCTBa MPOTYKIIUH.

2. K kakomMy Merogy OTHOCUTCS M3MEPEHHE JHAMETpa Bajla C I[OMOIIBIO
IITAaHTEHUUPKYJISA?
OTBeTHI:
a) (BepHBIi1) a0COTIOTHBIN MPSIMON KOHTAKTHBIN MOJIEMEHTHBIN METOI;
0) OTHOCHUTEbHBIN NPSIMO KOHTAKTHBIM KOMIUIEKCHBIM METOJ;
B) a0COIOTHBIA KOCBEHHBI KOHTAKTHBIN MTOAJIEMEHTHBIA METO]]

3. K kakomy metomy OTHOCHTCS HM3MEpEHUE IMHBI L OKpY>KHOCTM Baja IyTeM
HU3MEPEHUs ero auameTrpa D mTaHreHIUpKyJIeM 1 pacuera JIMHbI 1o Gopmyne L=n-D?
OTBETHI:

a) a0COTIOTHBIN KOCBEHHBIN KOHTAKTHBIN ITOAJIEMEHTHBIN METO/T;
0) OTHOCHUTENBHBIN NPSIMO KOHTAKTHBIA KOMIUIEKCHBIA METO;
B) a0COJIFOTHBIN KOCBEHHBII OECKOHTAKTHBIN MO3JIEMEHTHBIN METO/

4. JlnanazoH NoKa3aHWH IKAJIBHOTO MPUOOpa - 3TO
OTBeTHI:
a) 00J1acTh 3HAYCHHH 110 IKAJIE MEXKIY HAaYaJIbHBIM U KOHEYHBIM 3HAUCHHUEM;
0) oOiacTb 3HAYCHWM W3MEPSEMON BEIMYMHBI, JJII KOTOPOW HOPMHPOBAHBI
JIOITyCKAaeMbl€ MOTPEITHOCTH;
B) pa3HOCTh MEXIy T[OKa3aHWEeM Tpubopa © JEHCTBUTEIHHBIM 3HAYCHUEM
W3MEPSEMON BEIIMYHUHBI.
3. JlnanazoH U3MEPEHUN IIKAJIBI - 3TO
OTBeTHI:
a) o0JacTh 3HAYEHUN U3MEPSIEMOM BEJIMYMHBI, HJI1 KOTOPOH HOPMHPOBAHBI
JOMYCKaeMbl€ MOTPEUIHOCTH;
0) pa3HOCTh MEXKIYy MOKa3aHUEM NMPUOOpa U NEUCTBUTEIbHBIM 3HAUCHUEM;
B) 00JIaCTh 3HAUCHMI MO IIKaJIe MEXIY HauyaJbHBIM U KOHEUHBIM 3HAUYECHUEM.
6. JlnvHa geneHus mKajibl — 3TO
OTBeTHI:
a) pacCTOSIHUE MEXKIYy [IEHTpaMH ABYX COCEHUX OTMETOK Ha IIKaJe;
0) pa3HOCTh 3HAYCHHUI M3MEPSIEMON BEITUYMHBI, COOTBETCTBYIOIINX JIBYM COCEIHUM
OTMETKaM IIKAJIbI;



B) HauMEHbIIEE MePEeMEICHUE U3MEPUTEIHLHON MOBEPXHOCTH, CITIOCOOHOE BBI3bIBATH
MaJjeiInee BUINMOE N3MEHEHUE B TIOKA3aHUH MPUOopa.

7. Llena neneHus MIKaIbl - 3TO
OTBeThI:
a) Pa3HOCTh 3HAYCHHUIN U3MEPSIEMON BEJMYMHBI, COOTBETCTBYIOIIUX JIBYM COCEIHUM
OTMETKaM IIIKAJIbI,
0) HanMeHbIIIee TTepEMEILICHIE U3MEPUTEIILHON TTOBEPXHOCTH, CITIOCOOHOE BBI3HIBATH
Majieiiiiee BUAMMOE U3MEHEHHE B MIOKa3aHUU IPUOOpa;
B) PacCTOSIHUE MEXIy IIEHTPAMH JIByX COCETHUX OTMETOK Ha IIKaJIe.

8.  IlepenaToyHoe OTHOILIEHUE — 3TO
OTBeTHI:
a) OTHOIICHHE JUTMHBI ISJICHHSI IIKAJbI K LIEHE ACTICHUS;
0) OTHOILLIEHKE AUana30Ha MOKa3aHWH K IUAMa30Hy U3MEPEHU Tpruoopa;
B) OTKJIOHEHHE pe3yJIbTaTa U3MEPEHHUS OT JCHCTBUTEILHOTO 3HAUCHUS.

9. [TorpemHocTh NOKa3aHus MpUOOpa — 3TO
OTBeTHI:

a) pa3sHOCTh MEXAYy IIOKa3aHWeM Mnpubopa © JEUCTBUTEIBLHBIM 3HAUYCHUEM
M3MEPSEMOHN BEJIUYUHBI;

0) 9TO cymMmapHas IIOTPEIIHOCTh, B KOTOPYIO IIOTPEIIHOCTh YCTAaHOBKHU TMpHU
W3MEPEHNH, TIOTPEIIHOCTh HHCTPYMEHTA, TEMIIEPATyPHBIC U AP. IOTPEUTHOCTH;

B) 00JIaCTh 3HAUYCHUM M3MEPSAEMOM BEIMYUHBI, JJII KOTOPOM HOPMHPOBAHBI
JIOITY CKa€MbI€ TTIOIPENTHOCTH.

10. Ilopor 4yBCTBHUTEIBHOCTH— 3TO
OTBeTHI:

a) HaUMEHbIIIeEe MEPEMENICHNE U3MEPUTEILHON MTOBEPXHOCTH, CIIOCOOHOE BBI3HIBATH
Majseiiiee (BUIMMOE) U3MEHEHHE B MTOKa3aHUK NMpuoopa;

0) ycuiie ¢ KOTOPhIM U3MEPUTEIbHBI MHCTPYMEHT KOHTAKTUPYET C U3MEpsieMoun
MMOBEPXHOCTHIO;

B) Ppa3HOCTb MEXKIYy TMOKa3aHuEeM Tpudopa U JCHUCTBUTEIBHBIM 3HAYECHUEM
W3MEPSEMON BEIIMYHUHBI.

11. H3mepurenbHOE yCHIHE— 3TO
OTtBeTsI:
a) yCUJIME C KOTOPBIM M3MEPUTEIbHBI MHCTPYMEHT KOHTAaKTHPYET C HU3MEpSEMOM
MIOBEPXHOCTHIO;
0) HauMeHbllIee TIEPEMEIICHUE U3MEPUTENILHON MOBEPXHOCTH, CIOCOOHOE BBI3bIBATH
Majeiiiee (BUIUMOE) U3MEHEHHE B MOKa3aHUU MPUO0pa;
B) OTKJIOHEHUE pPe3yJibTaTa U3MEPEHUS OT JEHCTBUTEIHLHOTO 3HAYEHUS.

12.  IlpenenpHas NOrPEMIHOCTh CPEICTBA UBMEPEHUS- ITO
OTBeThI:



a) TOrPEIIHOCTh, B KOTOPYIO BXOJAT MOTPEIIHOCTh IOKAa3aHUs, IMOTPEIIHOCTb
YCTaHOBKM IIpU H3MEPEHHH, MOTPEIIHOCTh HWHCTPYMEHTA, TEMIEpPaTypHbIE H .
IIOTPEIIHOCTH;

0) pa3HOCTh MEXIy [OKa3aHWEeM Mpuoopa U JEHCTBUTEIBHBIM 3HAYECHUEM
U3MEPSIEMON BEJTUYUHBL;

B) 00JIaCTh 3HAYEHH HM3MEpPSEMON BEIMYMHBI, JII KOTOPOM HOPMHUPOBAHBI
JIOITy CKa€MbI€ IOTPEMIHOCTH.

13. HopwmanbsHas TemmnepaTypa NpUMEHEHUS CPEJCTB U3MEPEHHUS:
OTBeTHI:
a) 20°£1°C;
0) 18°+1°C;
B) 10°+1°C.

14. CHaTh MOKAa3aHUE IITAHTCHIUPKYJIS
®

ARV O A E I

0 2 50 751

OTBETHI:
a) 36,25 mMwm;
0) 26,25 MmM;
B) 26,2 MM.

15. CHaTh NOKa3aHue MITAHTEHPECMAaca

g 25 50

© 005m

C:EI ...

OTBeTHI:
a) 53,15 mm;
0) 43,15 mm;
B) 43, 45MMm.

16. CHaTph mokazaHne MUKPOMETpA
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OTBETHI:
a) 17,82 mwm;
0) 17,32 mm;
B) 13,32 mm.
17. CHaTb MOKa3aHHE MUKPOMETPHUUYECKOTO TIIyOMHOMEpa
OTBETHI:
a) 37,33 Mm;
0) 12,33 mmM;
| 25..50 mm B) 37,83 Mm.
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18.  VYHuBepcaibHBIE CPECTBA U3MEPEHUN TPUMEHSIOTCS
OTBeThI:
a) B €IMHUYHOM MPOU3BOJICTBE U CEPUHHOM - JIJIsl HACTPOMKH CTaHKOB;
0) B cepuiiHOM IIPOM3BOJICTBE;
B) B MAaCCOBOM ITPOU3BO/ICTBE.

19. TIlpu koHTposie nAeTalell TIaJKUX MWIMHAPUYECKUX COCAMHEHUN C IMOMOUIBIO
KaJIMOPOB CIECIMAIHO HE U3TOTABIIUBAIOT
OTBeTHI:
a) MPUEMHBIE KaJTuOPHI;
0) paboune KaaTuOpkI;
B) KOHTPOJbHBIC KATHOPHI.

20. @®aKkTOpOM BO3HUMKHOBEHHS IMOTPENTHOCTEN IPU U3TOTOBJIEHUM AETAJIEN SBIISIETCS:
OTBeThI:



a) TemmepaTypHble naepopMamMM M TMOTPEIIHOCTH  CUCTEMBl  CTaHOK-
MIPUCTIOCOOJICHHE-UHCTPYMEHT-/I€TaJIb;

0) TemnepaTypHbie AedopMalny;

B) TIOTPEITHOCTH CUCTEMBI CTAHOK-TIPUCIIOCOOIEHUE-UHCTPYMEHT-IETab.

21. VYka3arh METOJbl KOHTPOJIS A€Tal€H IUIUIIEBBIX COCTUHEHUI
OTBETHI:
a) KOMITJIEKCHBIM M TIO3JIEMEHTHBIH;
0) ¢ MOMOIIBIO KAJTMOPOB U CIIEIUAJIBHBIX I1a0JIOHOB;
B) TOHUOMETPUYECKUM ¥ METOJI CPAaBHEHHUSI.

22, Or Kakoro mapaMeTpa 3aBHUCUT JUAMETpP MPOBOJIOYEK, IPUMEHSEMBIX IpU
OIpE/ICNICHUH CPEIHETO TMaMeTpa METpUUYECKOH pe3bObl OoiTa:
OTBeThI:
a) 3HAYECHHeE I11ara pe3bObl;
0) 3HaueHHE HOMUHAIBHOTO IHAMETPA PE3bOHI;
B) KJIacCa TOYHOCTHU PE3bOBI.

23. Kakoii MeTo/ TOYHEE MPHU ONPEEICHUN CPETHETO JUAMETPA METPUUYECKON pe3bObI
oonTa:
OTBeTsI:
a) METOJ1 TPEX MPOBOJIOYEK;
0) U3MepeHne ¢ MOMOIIBI0 Pe3b00BOI0 MUKPOMETPA;
B) TOHUOMETPUUECKUN METO/I.

24.  Ilpu usmepeHuu OOKOBOTO 3a30pa 3yOUaThIX Mepead UCIOIb3YIOT
OTBeThI:
a) CBUHIIOBYIO TIPOBOJIOKY U IITAHTECHITUPKYJIh WU IIYTIBL;
0) CBHHIIOBYIO MPOBOJIOKY WJIM ILITAHT€HIIUPKYJIb;
B) IyTIbl WJIM IITAHTEHIIUPKYJIb.

25. YKaxuTe METOJbl KOHTPOJISl YTJIOB U KOHYCOB.
OTBeTHI:
a) CPaBHUTEIbHBIN, TPUTOHOMETPUYECKUH, TOHUOMETPUUCCKHIA;
B) TOHUOMETPUYECKHUIL, METOJI CHHYCHOW JIMHEUKU U METOJ ABYX IIAPUKOB;
') TPUTOHOMETPHUYECKHI, METOJ] KpaCKU, METOJI “‘CBETOBOM IIIeNn .

26. Jlnda ompezeneHus: BEIMUYMHBI OTPaHKU U3MEpPEHHE He0OXO0IMMO MTPOU3BOIUTh
OTBeThI:
a) B MpU3Me C BEeIMYUHOM yria 90°;
0) Ha UBMEPUTETHHON MIINTE;
B) IPY YCTAHOBKE B LICHTPAX.



27. Kakoe ycloBHE€ JOJDKHO BBITIOJHATHCA TIPU  BBIOOpE CpPEICTBA HM3MEPECHUS
TaONMMYHBIM  METOAOM (Ajin- TpemenbHas TMOTPEIIHOCTh CPEICTBa M3MEpPEHUus, O-
JOTycKaeMasi IOTPeIIHOCTh U3MEPEHUsSI pa3Mepa ONpPeIeICHHOM BETMYMHBI U TOYHOCTH)
OTBeTHI:
a) Alim=<0;
0) Alim>0;
B) Alimz&

28. Jlns ompenenenuss (HOpMBI OTKJIOHCHHS] OT WIMHAPUYHOCTH B TPOJOJBHOM
CEYCHUHN HEOOXOIMMO OTPEICITUTh TUAMETP
OTBeTHI:
a) B TPEX CEUCHMUSIX;
0) B IByX B3aUMHO MEPICHANKYJISIPHBIX CCUCHUSX;
B) B JIByX CEUCHUSIX.

29. B KOHCTPYKIHMH MHUKPOMETPUUYECKUX U3MEPUTEIBHBIX UHCTPYMEHTOB ‘“‘TpenieTka’
oOecrnieunBaeT
OTBeTHI:
a) U3MEPUTENIBHOE YCUIIUE B YCTAHOBJICHHOM JTMAIA30HE;
0) y100cTBO pabOThI C UHCTPYMEHTOM;
B) ITIOBTOPSIEMOCTh CHATHUSA pE3yJIbTara.

30, B  KOHCTpyKIMM  H3MEpPUTEIBHBIX  IITAHTCHHHCTPYMEHTOB  Ha  IITAaHIE
JOTOJHUTENbHAS pa3MeTKa He0OXoauma JJis:
OTBeThI:
a) MCTIOJIb30BAHMS IIKAJIBI HOHMYCA Ha NPEIETbHBIX U3MEPEHUSIX;
0) u3MepeHus pa3MepoB 0oJiee BEpPXHETO Mpeiesia U3MEPEHUN;
B) JUI1 HACTPOMKH IIKaJIbl HOHUYCA.

Paznen 2: «Crangapruzanmspy

1. Cranpaptuzanus - 310
OTBeThI:

a) YCTaHOBJICHHE W MPUMEHEHHE MPABWIJI C LEIbI0 YMOPSAOYCHUS JESTEIHHOCTH B
OTIpeIeIeHHOW O00acTH I JOCTHKCHHSI ONTUMAIbHONW HSKOHOMHU U COOIIOJICHUS
YCJIOBUM AKCIUTyaTallMu U TpeOoBaHUN OE30MTaCHOCTH.

0) Hayka 00 H3MEpeHMsIX (PU3NYECKUX BEIMYMH, YCTAHOBJICHUM W TPUMEHEHUU
IpaBUII JJI JOCTHKEHHs TpeOyeMOil TOUHOCTH;

B) o00JacTb MNPAKTUYECKOM M HAyYHOW JEATENbHOCTH, KOTOpas 3aHUMAaeTcCs
pa3pabOTKOM TEOPETUYECKMX OCHOB M METOJOB KOJMYECTBEHHON OLIEHKH KauyecTBa

MPOAYKIIUU.



2.

9KCILTyaTalMOHHBIM IIOKAa3aTCIIsIM, d TAKIKC 110 IIPUCOCANHHUTCIIbHBIM pasMepaM - 3TO

5.

oJjeun HOITYCKOB;,

BzaumozamMeHseMoCTh IMOKYIITHbIX I/IS,Z[eJII/II\/’I 141 C60p0‘{HBIX

OTBETHI:

a) BHEIIHSAS B3aMMO3aMEHSEMOCTb;
0) BHYTPEHHSISI B3aMO3aMEHSIEMOCTb;
B) HETOJHAs B3aMMO3aMEHSIEMOCTb.

PaznocTth MCKAY MAKCUMAJIBHBIM U MUHUMAJIbHBIM pa3sMCpaM — 3TO

OTBETHI:

a) IOMYCK Ha U3TOTOBIICHUE JICTAJIH;
0) BEpXHEE OTKJIOHCHHE;
B) OCHOBHOE OTKJIOHEHHE.

PaznocTth MCXKIY MUHHUMAJIbHBIM 1 HOMUHAJIbHBIM pasMEpaM — 3TO

OTBETHI:

a) HUKHEE OTKIIOHEHUE
0) IOIyCK Ha U3TOTOBJICHUE JICTAJIH;
B) OCHOBHOE OTKJIOHEHUE.

OCHOBHO€ OTKJIOHEHHUE- DTO

OTBETHI:

€INHUI]

I10

a) BCPXHCC HJIIM HHIKHCC OTKIIOHCHHC, KOTOPOC OmmKe K HYJIGBOP'I JIMHHNHN CXCMBbI

0) BEpXHee JIJIs BAJIOB M HIDKHEE OTBEPCTHUI;
B) HMDKHEE JIJI BaJIOB U BEPXHEE OTBEPCTHH.

YKaxuTe XapaKTepUCTUKY MOCAIKU

OTBeTHI:
a) mocajika ¢ 3a30pOM B CUCTEME OTBEPCTHS,
0) nmepexoaHasi MOCajka B CUCTEME OTBEPCTHUS;
B) MTOCaJIKa C 3a30pOM B KOMOMHUPOBAHHOMN CHUCTEME.

VYKaxuTe XapakTepUCTUKY NOCAIKU

6.
H8
0 _+
S c7
7.
X6
0 —+
S X6

OTBeTHI:
a) TIOCaJIKa ¢ HaTATOM B KOMOMHHUPOBAHHOW CHCTEME;
0) mepexoHas rmocajka B CUCTEME BaJla;
B) ITOCaJIKa C 3a30pOM B KOMOMHHUPOBAHHOW CUCTEME.



8. YKaxuTe XapaKTepUCTUKY MOCAIKU

OTBeTHI:
0 ’ /59 a) Mmepexo/iHas Mocajika B CUCTEME BaJia;
B 0) mocajika ¢ 3a30pOM B KOMOMHUPOBAHHOU CHCTEME;

= hé B) IIOCAJIKa C HATATOM B KOMOMHUPOBAHHOW CHCTEME.

AN
0. Makcumanbnbiii 3a30p (D-pazmep oTBepctusi, d- pa3mep Baja) ONMpeAessieTcsl Mo
dbopmyie

OTBeTHI:

a) Smax:Dmax'dmin;
6) Smax:dmax‘Dmin;
B) Smax= Dmax'Dn;

10. MunumanbHbIi HaTar (rae D-pasmep oTBepeTus, d- pasmep Bajia) ONPENENIETCS 110
dbopmyie
OTBeTHI:
a) Nmin= dmin'DmaX;
6) Nmin= dmax‘Dmin;
B) Nmin: Dmin‘dmin-

11. EauHumy nomycka MCHOJB3YIOT KaK CPABHUTENbHBIA MacITad, XapakTepu3youui
CJI0’KHOCTB MOJIyYEHUS pa3Mepa
OTBeThI:
a) B 3aBUCHUMOCTHU OT BEJIMUMHBI pa3Mepa;
0) HEe3aBHCHMO OT BEIMYUHBI pa3Mepa;
B) B 3aBUCUMOCTU OT OCHOBHOT'O OTKJIOHEHHSI.

12. CoBOKYIHOCTH JOINMYCKOB, HM3MEHAIOIIUXCS B 3aBUCHMOCTH OT HOMMHAJIBLHOIO
pa3mepa TakK, 4YTO YpPOBEHb TOYHOCTH JUIsi BCEX HOMHUHAJIBHBIX pPa3MEpPOB OCTAETCS
OJIMHAKOBBIM — 3TO
OTBeTHI:
a) KBAJIUTET;
0) enuHMIIA AOIYCKa;
B) P/ OCHOBHBIX OTKJIOHCHUIA.

13. HauGonbInyro BEpOSTHOCTb COCTABIISICT MOJyYeHUE JAeTaneit



OtBeTsI:
a) CO CPEIHUM 3HAYEHHEM pa3Mepa B MpeAeIiax AOMyCKa;
0) ¢ MaKCUMaJIbHBIM MPEAEIBHBIM Pa3MEPOM;
B) C MUHUMAJIbHBIM NPEAEIbHBIM Pa3MEPOM.

14.  VYcnoBus BeIOOpa MOCAKHU C 3a30POM

OTBETHL:
a) SPE < ST i SR 2 Siax ;
6) SPET > 8% i Shiax < Stax s
B) S =S 1 Shax = Smax ;

15.MakcumanbHbIi pacueTHBIN HATAT 1715 BBIOOpA OCAKU OTPEACIIAETCS U3 yCIOBHS:
OTBeThI:
a) HE pa3pylLICHUsI COCIMHAEMBIX JeTajell;
0) nepenaun Harpy3KH 3a CYET HAIIPECCOBKH BTYJIKU Ha Ball;
B) IPOYHOCTH BaJIa.

16.MuHUMaNbHBIN pacyeTHBIN HATAT JJ1S BHIOOpA MOCATIKU OMPEEISETCS U3 YCIOBHUS:
OTBeTHI:
a) epeaun Harpy3Ku 3a CueT HAlpeCCOBKU BTYJIKH Ha Ball;
0) HE pa3pyllICHUs COCTUHIEMBIX JIeTAJICH;
B) IPOYHOCTH BTYJIKH.

17.  Jlust coenrMHEHUH Majoro M CPEJHEro OMaMETPOB dYallle MPUMEHSIOT IOCAIKYy B
cucTeMe:
OTBeTHI:
a) OTBEPCTHS;
0) Bana;
B) B KOMOMHHUPOBAHHOM CUCTEME.

18. Eciu B nmumieBoM NpssMOOOYHOM COEIMHEHHMU BTYJIKA UMEET BBICOKYIO TBEPAOCTD,
TO 11€7IECO00pa3HO LIECHTPUPOBAHUE HA3HAYATD!
OTBeThI:
a) 10 BHYTpeHHEMY quametpy d;
0) o HapyxHOMY AuameTpy D;
B) 110 IIMPUHE IUIUIIOB b.

19. Vkaxwute mMeTon LEeHTpUPOBAHUSA coequHeHns D-8x36 Hil x40 H x7 Do :

all e8 f8
OTBETHI:

a) IO HAPYKHOMY JHAMETPY;
0) 1o BHYTPEHHEMY JHAMETPY;
B) 10 IIMPUHE IUIUIIOB.



20. VYxkaxute BepHOE 0003HaUYCHHE pa3Mepa Bajia Ha YepTEexKeE.

OTBETHL:
+0,0701.
a) @50t6(+0’054 ;
+0,008].
0) @50J56(—0,008)’
0

21. HopmanbHbIC COSAMHEHUS IO MUPUHE MIMTOHKN TPUMEHSIFOTCS:
OTBeTHI:
a) B MacCCOBOM IMPOU3BOJICTBE;
0) B €TMHUYHOM MPOU3BOJICTBE;
B) IS HAITPABJISIOIINX IITIOHOK.

22. YucneHHple 3HAYCHUS OTKJIOHEHHMA Ha CBOOOJHBIE pa3Mepbl  TIIyOUHBI
dbpe3epoBaHus MIMOHOYHOTO 1a3a Ha Baly t; M Ha BTYJIKE t; 3aBUCST
OTBeTHI:
a) OT BEJIMYUHBI BHICOTHI IITIOHKH;
0) OT BEJIMYUHBI Pa3MEPOB t; U ty;
B) OT BEJIMYMHBI HOMUHAJILHOTO JHaMETpa COCAMHEHUS Bajl-BTYJIKA.

23. COBOKYIHOCTh HEPOBHOCTEH Mpoduis MOBEPXHOCTU C OTHOCUTEIHHO MAaJbIM
1aroM B mpejesnax 0a30Boi JJIMHBI — 3TO

OTBeTHI:
a) MIePOXOBATOCTh MOBEPXHOCTH;
0) BOJTHUCTOCTh MMOBEPXHOCTH;
B) OTKJIOHEHHE (DOPMBI.

24. Cpenssisi BBICOTA HEPOBHOCTEH mNpoduis Mo AeciITH ToukaMm (5 HauOOIBIIMX
BBICTYTIOB U 5 HAOOJBIINX BIAUH) - 3TO

OTBETHI:
a) R, 0) Ry; B) Riax.

25. YkaxuTe mpaBUIbHOE Ha3BaHNUE OTKIOHECHHS ()OPMBI IHJIMHIPHUICCKON MTOBEPXHOCTH
OTBeTHI:
a) KOHyCOOOPa3HOCTb;
0) KOHYCHOCTb;
B) HEIUJIUHAPUIHOCTD.



26. VYikaxure KJ1acC TOYHOCTH MOAINUITHUKA Ne216.

OTBETHL:
a) 0; 0) 2; B) 6.

27. VYKaxuTe BHJ HArpy>KEHUsS BHYTPEHHETO KOJbI]a MOAIIAITHAKA KAdYCHUS IS
CIIEMYIOIEH CUTYyAaINH: BaJl BPAIIAeTCsA U HarPy»KeH TOJIBKO CHUJION Beca.
OTBeTHI:
a) IUPKYJISIUOHHBIN;
0) MECTHBIII;
B) KoJieOaTeIbHBIN.

28. VYkaxuTe XapakTep 3aJaud pa3MEpHOro aHaiu3a, €CJIM W3BECTHbl HOMUHAIbHBIN
pa3Mep U OTKJIOHEHHS HCXOJHOTO 3BEHA, a OMpPEAeUTh HEOOXOAMMO HOMUHAIbHBIC
pa3Mephl U MpeJieNIbHbIe OTKJIOHEHUSI BCEX COCTABIISIONINX 3BEHBEB.
OTBeTHI:
a) mpsiMasi 3a7a4a pa3MEpHOTO aHAJIN3a;
0) oOpaTHas 3a7a4a pa3MEpPHOTO aHAJIN3a;
B) HU NpsAMasi, HU oOpaTHas 3ajjaya pa3MEPHOro aHaJIN3a.

29.  3BEHO, C YBEIIMYEHUEM KOTOPOTO 3aMBIKAIOIIEE 3BEHO YBEJIMYMBACTCA HA3BIBACTCS:
OTBeTHI:
a) YBEIIMYHMBAIOIIINM;
0) YMEHBIIIAIOIINM;
B) 3aMBIKAIOIIUM.

30. Ilpm pacyere pa3MepHBIX LIETIEW MCIOJB3YIOT, TAK Ha3bIBAEMOE, KOPPEKTHPYIOLIEE
3BEHO JJIs1
OTBeThI:
a) MOJY4YEHUs1 SKOHOMUYECKON 3P PEKTUBHOCTH;
0) yMeHbIIIEHUSI 00beMa BBIYUCIICHUN;
B) o0OecreueHus Jyduieil cCoOMpaeMoCTH pa3MEPHOM LEMH.

Paznen 3: «IloarBep:kaeHne Ka4ecTBa
l. [Ipouenypa, mocpeacTBOM KOTOPOM JUIO WM OpraH, MPU3HAHHBIE HE3aBUCHUMBIMU

HU OT TOCTAaBIIMKA, HA OT IMOKYIAaTeNs, 1aeT MUCbMEHHYIO TapaHTHIO, YTO MPOIYKIIHS,
poIIeCC, yCIIyra COOTBETCTBYIOT 3a/IaHHBIM TPEOOBAHUSIM - 3TO

OTBeTHI:
a) cepTuduranus; 0) craHmapTH3aIs; B) METPOJIOTHSI.
2. Texauueckas onepanys, 3aKII0YAOMAsCsS B OMPEISICHUN OHON MM HECKOJBKUX

XapaKTEPUCTUK MTAHHOW MPOIAYKIMKA B COOTBETCTBUM C YCTAHOBJIECHHOW MPOLEAYPOU MO
MPUHATHIM MPABUIIAM — 3TO
OTBETHI:



a) UCIIBITAaHUE;
0) U3MepeHue;
B) DKCIIEPUMEHT.

3. OOsi3aTenpHas cepTUUKANUA MOPOU3BOAUTCA JJI TMPOBEPKU COOTBETCTBUS
IPOAYKIMH TPeOOBAHUSIM:
OTBeTHI:

a) 0€30IaCHOCTH, OXPAHbI 3/I0POBb JIIOJICH U OKPYIKAIOIICH CpebL;

0) 0e30MacHOCTH, OXpaHbl 3J0POBBSl JIOJIEH M OKPYXKAIOIIEH Cpelbl, a TaKKe
OCHOBHBIX TIOKa3aTeel Ha3HAYCHUS;

B) KauecTBa MPOIYKIIHH.

4. Ob6s13aTenbHas cepruduxanus B Poccun BBenena 3akonom PO:
OTBeThI:
a) «O 3amure npaB NOTPEOUTEISD;
0) «O ceprudukranuy NPOIYKIHHA U YCIYT»;
B) «O cTaHIapTU3aALHUW.

3. He3aBucuMOCTh, KOMIIETEHTHOCTh B 3asBJIEHHON 00J1acTH, KBaIU(UUHUPOBAHHOCTD
nepcoHanga,  OOECIEUEHHOCTh ~ HEOOXOJUMBIMHU  CpPEICTBAMHU U TEXHHYECKOU
JNOKYMEHTaluel, pruHaHcoBas IUIaTeXeCIOCOOHOCTD - 3TO TPEOOBAHMUS:
OTBeTsI:
a) K 0001 aKKpeIUTUPYyEMOU OpraHu3allii;
0) TOJIBKO K OpraHy 1o cepTU(UKaIuy;
B) TOJIBKO K HCIIBITATENIbHOMN 1a00paTOpHH.

6. [IpoBeneHrEe HHCIEKIMOHHOIO KOHTPOJS aKKPEIUTUPOBAHHOW OpraHU3aLMH
POBOJIUTCA:
OTBeThI:
a) He pexxe 1 paza B 5 jer;
B) 1 pa3 B roj;
I') TOJIBKO B ClIly4ae MOCTYIUIEHHsI PETEH3HUM K paboTe 3TOM OpraHu3aluu.

7. Pemenue o Beiaue arrecrara 00 akKkpeauTaIlii MPUHUMACT:
OTBeTHI:
a) aKKpeIUTUPYIOIINN OpraH;
0) KOMHUCCHSI TIO aKKPEIUTALINH;
B) ['occTangapr.

8. OdunmanbHoe npusHanue mnpaBa OpraHa Mo cepTUUKAIMU OCYIIECTBISThH
KOHKpETHBIE BUbI padOT B ONpeIETICHHOM cdepe- 3TO :
OTBeThI:

a) aKKpeauTaIlus;
0) cepTuduKarus;
B) JIMIIEH3UPOBAHUE.



9. JIOKyMEHT, B KOTOPOM HOAPOOHO YKa3bIBaeTCS HAUMEHOBAHHE MPOAYKIIHUU
(ucnipITaHuil), TPOBEpsiEMbIC IMOKa3aTeNlu (XapaKTepUCTHKU), METOIbl HCIBITAHUU U
COOTBETCTBYIOIIAast HOPMAaTHUBHAS JJOKYMEHTAIUS — 3TO
OTBeTHI:
a) o0acTh aKKpeaUTAIUY;
0) macmopT OpraHu3aIuy;
B) PYKOBOJICTBO MO 00€CIIEUEHUIO KaYeCTRA.

10. JIroOwle ycTpoicTBa Jis BOCIPOU3BEICHUS YCIOBUM UCTIBITAHUH - 3TO:
OTBeThI:
a) UCTIbITATEIbHOE 000PYI0BAHNUE;
0) cpelicTBa U3MEPECHHUIA;
B) TEXHUUYECKHUE CPECTBA UCTIBITAHUI.

11. CeptudukaimoHHbIE UCIIBITAHUS CETbCKOXO3UCTBEHHON TEXHUKH MPOU3BOIST:
OTBeTHI:
a) akKpeaUuTOBaHHbIE ['occTaHAapTOM OpTraHU3alINY;
0) MalIMHOMWCHIBITATEIbHBIE CTAHIIMM U UCIBITATEIbHbIE J1a0OPATOPUN CUCTEMBI
MuHuCTEpCTBA CEIBCKOTO XO35MCTBA;
B) JIFOOBIE OpTraHU3AIMK, UMEIOIINE COOTBETCTBYIOIIYIO TEXHUUECKYIO 0a3y.

12.  Opran no ceptuduKamu 00s3aH:
OTBeTHI:

1) of0ecneynTh TPOBEACHHE HWHCHEKIMOHHBIX TMPOBEPOK CO  CTOPOHBI
aKKpeIMTUPYIOIICH OpraHu3aIuy;

2) TPemoCTaBIATH 3afBUTEIIO JIIOOYI0 HMH(POPMAIMIO TI0  IPOBEIACHHIO
CepTU(UKAIMOHHBIX UCTIBITAHU;

3) BbImaBaTh cepTUGUKATHI W JIUIEH3WH BHE 3aBHCUMOCTH OT PE3yJIbTaTOB
HCTIBITAaHUH.

13.  Opran no ceptTuduKamu 00s3aH:

a) OTUTAYMBATh 3aTPAThl MHCIIEKTUPYIOIINX OpPTraHU3allni;

0) TpemocTaBiATh 3asABUTENI0 JIIOOYI0 UWH(OOpMaIUMi0O 1O  MPOBEICHUIO
cepTU(UKAIIMOHHBIX UCTIBITAHUH;

B) BbIIaBaTh CEPTUPHUKATHI U JTUTICH3HH.

14. HowmeHkiatypa CeJbCKOXO3SIMICTBEHHON TEXHHMKH, MOJJIeKallel o00sa3aTenbHOM
cepTu(UKAINH, €KETOTHO OOHOBIISIECTCS:
OTBeThI:
a) 1Mo Mepe MPUHATHS HOBBIX HOPMATHUBHBIX JOKYMEHTOB B 3TOH cdepe;
0) T.K. OSIBIISIETCS HOBAsl CEJILCKOXO035MCTBEHHASI TEXHUKA,
B) M3-3a BO3PACTaHUs OMACHOCTH TEXHOT€HHBIX KaTacTpod.

14.  3Hak cOOTBETCTBUSA MpU 00sA3aTENbHON cepTUduKau B Poccun



OTBETHI:

ir

0000

a) B)
16. Ilepeuenp ydacTHHKOB cepTudukanuu: ['occtangapt PD, neHTpanbHble OpraHbl
OJIHOPOJIHBIX CHCTEM CepTHU(UKALMK, OpraHbl MO CepTU(UKAIUU, HUCIBITATEIbHbIC
7ab0paTOpUU U 3aIBUTENINU. DTOT NIEPEUCHD SBIIACTCS:
OTBeThI:

a) HETOJIHBIM;

0) MOJIHBIM;

0) HEBEPHBIM.

17. K noka3arensam 0€30MaCHOCTH U DKOJOTHYHOCTH OTHOCHTCS:
OTBeTHI:
a) cujia COMPOTHUBIICHUS TIEPEMEILICHUIO PYKOSITKH;
0) paboy4asi CKOPOCTh ABMKECHUSI MAIITUHBI;
B) CPOK CITy>KOBL.

18. 3apyOexHas c/X TEXHHKa, IepeBo3UMas Ha TeppuToputo Poccun:
OTBeTHI:
a) 10JDKHA UMeTh Poccuiickuil cepTudukaTr COOTBETCTBUS I mapTuil 6omee 3-x
CIHHII.
0) o0s13aTenbHO TOJDKHA UMETh Poccuiickuil cepTudukaT COOTBETCTBUS,
B) JOJKHA UMETH TOJILKO CePTU(GHUKAT COOTBETCTBUS CTPAHBI MPOW3BOIUTEIS.

19.  Poccuiickuii ceptudukar Ha 3apyOeKHYIO C/X TEXHUKY OyIeT BblJaH
OTBeTHI:
a) Ha OCHOBaHUU cepTU(PUKAaTa COOTBETCTBUS CTPAHBI MIPOU3BOJUTEIISA, C KOTOPOI
CYIIECTBYET COOTBETCTBYIOIIIEE MEKIOCYIAPCTBEHHOE COTJIaIlICHUE.
0) mocine cepTu(UKaIMOHHBIX UCTIBITAHUM, TPOBEICHHBIX B Poccuu;
B) HA OCHOBaHUHU cepTU(HUKATA COOTBETCTBUS CTPAHBI MPOU3BOIUTEIS.
20. Jns mpoBeneHus CcepTUPUKAINMOHHBIX UCIBITAHUN 3asgBUTENIb HUMEET IPaBO
00paTUTHCA B aKKPEAUTOBAHHYIO UCTIBITATEIILHYIO J1a00PaTOPHIO:
OTBeTHI:
a) B M00Yy10;
0) TOJIBKO B PEKOMEH/IOBAHHYIO OPTaHOM TI0 CepTU(UKAITUY;
B) TOJIBKO B Mpejeaax 00JacTu, I/1€ U3roTaBIMBACTCS TPOTYKITHSI.
21. HVHCHEeKUMOHHBIM KOHTPOJIb MOCIE BbAa4YM cepThdUKaTa TPOU3BOIAT
OTBeTHI:
a) €CJIM ATO MPEyCMOTPEHO BHIOPAHHON CXEeMOM cepTUUKaIINY;
0) nis mo0o0l MpoayKIMK He pexe 1 pasza B rof;
B) €CJIM IIPOU3BOJIUTEIb HE UMEET cepTU(UKATA CUCTEMbI KaueCTBa.



Kpurepuu oneHku:

JUtsi mpoBeNeHusT TECTOBOIO KOHTPOJIA OTBOAUTCS 45 MHUHYT. B TeueHue 3TOro
BpPEMEHH HEOOXOIMMO OTBETUTH HAa BCE BOMPOCHI TECTA.

B KOMITBIOTEpPHBIX KJaccax MCIOIb3yeTCs TECTOBAs MPOrpaMma, KOTopasi U3 00IIero
YHclia BOMPOCOB, BBIHECEHHBIX Ha KOHTPOJb, CIy4alHBIM OTOOpOM (OpMHUpPYET
WHJMBUAYAJIbHBIA OWJIET, COCTOSIIMM U3 TECTOB. B KaxJ0oM TecTe yKa3aHO HECKOJIBKO
BapUAHTOB OTBETOB, M3 KOTOPbIX HEOOXOAMMO BBIOpAaTh OAMH WJIH HECKOJIBKO
OPAaBWIbHBIX, JIMOO TIPOM3BECTU YIOPSJOUYMBAHUE OTBETOB, JMOO OINPENEIUTH
COOTBETCTBUE MEKIY JJIEMEHTAMH JIBYX MHOXKECTB. ECIIM UCHBITYEMBIM HE YJIOXKWICA B
OTBEJICHHOE BpEMs U 4YacTh BOIIPOCOB OCTAJOCh 0€3 OTBETa, TO OHU PACLIEHUBAIOTCS
IIPOrPaMMOM KaK PEIICHHBIE HEITPABUIIBHO.

Bo3MmoxeH BapuaHT NpPOBEACHHUS TECTOBOTO KOHTPOJs B OyMakHOU (opMme 1o
BapuaHTaM. B kaxxiom Bapuante TectoB 1o 30 3aanuii (BOIpOCOB).

— Omnenka «5» craButcsa 3a nonyudeHue 81 — 100 GamioB wiu Oosnee 25 mpaBUIIBHBIX

OTBETOB;

— Oruenka «4» craButcs 3a noigydyenue 71 — 80 OamioB win oT 22 10 25 MpaBUIIbHBIX
OTBETOB;

— Oumnenka «3» ctaBuTcs 3a noxydeHue S1 — 70 GamioB uiau oT 16 10 22 npaBUIIBHBIX
OTBETOB;

— OneHka «2» cTaBUTCS 3a MojdydyeHue MeHee 51 Oamta muiaum MeHee 16 MpaBHIIBHBIX
OTBETOB.

CocraButenb Bepryn B.1.

(moamucek)

« » 2024 1.




4. KoMILJIEKTHI OLIEHOYHBIX CPEACTB

4.1. IlepeyeHb OLIECHOYHBIX CPEACTB

HanmenoBanune
OIIGHOYHOTO CPEeICTBA

KpaTkas xapakTepHCTHKa OLICHOYHOTO CPEACTBa

IIpencraBnenue
OIIGHOYHOTO Cpe/ICTBA
B oHme

1 2

3

4

1 Pedepar

[IponykT  caMOCTOSTENbHON
MPEACTABISIIOMUN  coboif  KpaTkoe
MHCbMEHHOM BUJIC MOJIyYSHHBIX
TEOPETUYECKOrO0  aHalu3a OIPEIEICHHONM Hay4dHOU
(yueOHO-uCCIeIOBaTENbCKOW) — TeMbl, TIEe  aBTOp
packpbIBaeT CyTh HCCIEIyeMOH NpOOJIEeMbl, IPUBOAUT
pa3NMyHbIe TOYKM 3pEHHs, a Takke COOCTBEHHbIC
B3IJIS/IbI HA Hee.

paboTBI  cTynmeHTa,
U3JIOKECHHE B

pe3yNbTaToB

Tems1 pedepaToB

2 Joknan, coobiieHue

IIpogykT  caMmocTosiTenbHOM ~ paboOTBI  CTYZACHTA,
MPEACTABILSIIONIMK cOo00H MyONMYHOE BBICTYIUICHHE MO
INPEJCTABICHNI0 MOIYYEHHBIX PE3YIbTATOB PELICHUS
OINpENENEeHHON y4eOHO-TIPaKTHIECKOH, yueOHo-
UCCIIEA0BATEIbCKON MIIM HAYYHOU TEMBI

Tembr
cOo0O01IEeHNIT

JIOKJIaJI0B,

3 Tect

Cucrema CTaHJapTU3UPOBAHHBIX 3aJaHHH,
MO3BOJISIOIIAS aBTOMAaTU3UPOBATh mpouenypy
M3MEpEeHUsl YPOBHS 3HaHUH M YMEHHI 00yyarouerocs.

DoH TeCTOBBIX 3aJaHUN

4 Pabouas Terpans

JupakTuueckuil  KOMIUIEKC, IpeAHa3HAYEHHBbIN s
CaMOCTOSATENBHOM paboTsI oOyyatomierocst u
MO3BOJLIOIIMK  OLIEHUBAaTh YPOBEHb YCBOCHHUS UM
yueOHOro MaTepuana

Ob6pasen
TeTpasu

paboueit

5 Keiic-3amaua

[IpoGiiemMHOE 3amaHue, B KOTOPOM OOYyYaroIeMycs
HpeaIaraloT OCMBICIIHTh peanbHyIo
npodeccuoHaTbHO-OPUEHTUPOBAHHYIO CHUTYAIHIO,
HE0OXOIMMYIO JUISl pEIIeHUsI JAHHOM MpoOJIeMBI.

3amgaHus i1 peLIeHUs
Kelic-3a1aun

4.2. Tembl pedeparoB, 10KJIAT0B, COOOIEHUH

Pose meTponioruu B COBp
Bknan JI.1. MenpaeneeBa

3akou «O0 odecrieueHNA

Hcropus 3TanoHoB.
Knaccuduxanus cpencts

WX NN R W=

N e T O e S N =Y
A W = O

. YCTpPOMCTBO BATTMETPOB.

[E—
N

Hctopus pa3BUTHS METPOJIOTUH.
MexayHaponHasi cucteMa eIMHULl (PU3NYECKUX BETUUHH.

€MEHHOM OOIIIECTBE.
B Pa3BUTHE METPOJIOTHH

Kiaccel TOYHOCTH CpeICTB U3MEPEHUM.

€MHCTBA U3MEPECHUI.

DTanoHbl, UX KIacCUPUKALIUS.

WU3MEPEHUSL.

. Cucrema MapKUpPOBKH AJIEKTPOMEXAHUYECKUX TPHUOOPOB.
. YcnoBHoO-rpadguueckre 0003HaYEHUs JIEKTPOMEXaHUUECKUX PUOOPOB.
. Heo6xoaumocTh pacimpenus npeeoB U3MEPUTENbHBIX MPUOOPOB.

. I3mepeHue u y4eT 3eKTpUIECKON SJHEPTUH.
. HeoOxomumMocTh 3aMEeHbI MHTyKIIMOHHBIX CYETUNKOB JIEKTPOHHBIMHU.

. [IpeumymiectBa udpoBbIX TPUOOPOB



http://ekollog.ru/visokie-tehnologii-i-fenomen-postchelovecheskogo-v-sovremennom.html

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

33.

54.

Ocob6enHnocTy paboThl IU(PPOBBIX TPUOOPOB

[TpuHIIMT KEWcTBUS aHATOTO-IIM(PPOBEIX MpeoOpazoBaTeei.

['ocynapCTBEHHBIN METPOJIOTHUECKANA KOHTPOJIb.

['ocynapCTBEHHBIN METPOJIOTUYECKUNA HAN30D

KanmuGpoBka cpencts u3mepeHuit

['ocynapcteennas cucrema cranaaptusauuu (I'CC) B Poccun.

Koauposanne napopmanuu o ToBape. LITpux-ko.

VYrpaBieHue Ka4eCTBOM

3HaK COOTBETCTBUS

[ITpuxoBoe KOaUPOBAHKE

MexayHapo/iHasi cUCTeMa €JIMHUIL

®denepanbHblif 3aK0H «O TEXHUYECKOM PETYIUPOBAHUNY

Bunp! ceprudukanuu

MexayHapoaHoe O10po Mep U BECOB

DTaJIOH KWJIorpamma

[Ipenmer, uenu, 3aa4n CTaHIAPTU3ALINN.

[IpaBuna, peKOMEHIallu U HOPMBI.

Cranpaprsl.

TexHn4ecKkue yCinoBus.

O6miepoccuiickue Kiaaccu(puKkaTopbl TEXHUKO-DKOHOMUYECKON M COLIMAIbHOM
uHpopMaIuu.

Opransl U city>k0bl cTaHapTU3aluu B PO.

["ocynapcTBeHHBIN KOHTPOJIb U HAJI30p 3a COOJII0/IEHUEM 00513aTeIbHBIX TPEOOBAaHUN
CTaHAAPTOB U TEXHUUYECKUX PETJIAMEHTOB.

NupopmanimonHoe obecrieueHre padoT Mo cTaHgapTU3ALINH.

OcHOBHBIE 3Tallbl pa3pabOTKU CTaH1apTOB.

Cucrema BHeIpEeHHUs CTaHIAPTOB HA MPEATPUITHH.

[Ipouenypa yTBepKA€HHS 1 U3MEHEHUS CTaHapPTOB.

[TonsiTue ceprudukanuu.

[Ipenmer, uienu, 3a1auu cepTuuKamm.

CxeMbl cepTuduKanuu.

Cucrembl cepTUPUKALIMH.

Oo0s3arenpHas 1 JOOPOBOJIbHAS CepTUDUKALIMS.

Cnioco6n1 ”HGOPMUPOBAHHUS O COOTBETCTBHH.

JInuensupoBaHue.

OO0 ytBepxxaenuu [IpaBui o crangapTuzanun

[Topsinok npoBeAeHUs TOCYJAPCTBEHHOI'O KOHTPOJIA U HAaA30pa.
["ocynapcTBeHHBIN KOHTPOJIb M HAJI30P 3a COOIOICHUEM IOPUINYECKUMHU JIUIAMH U
WHIMBHUIYyaIbHBIMU NPEANPUHUMATEIIMU 003aTebHBIX TPEOOBAHMI 1 TIPABUIL.
[IpeanpusTust U opranu3aium, NoJJieKaliue rocyAapCTBEeHHOMY KOHTPOJIIO U
HaJ30DpYy.

Oco0eHHOCTH IPOBENICHUS TOCYJAPCTBEHHOTO KOHTPOJIS M Ha/130pa MPOIYKLUH,
BBITIOJTHEHHUS pa0OT M OKa3aHUs yCIyT, MOJISKAIINX 0053aTeIbHON cepTU(UKAIUU.



55. ®opma pazpernieHus Ha peaau3alnio (MOCTaBKy, MPOJIaxy ), UCIOJIb30BAHUE
(3KCIUTyaTaluIo), TPAHCIOPTUPOBAHKUE, XPAHEHUE U YTUIM3ALUIO POLYKIIHH,
BBITNIOJIHEHHE PabOT U OKa3aHUE yCIyT.

Kpurtepum ouenku:

- OLEHKAa «OTJIHYHO» BBICTABJIAETCH CTYIEHTYy, ecau pedepar (IOKIam,
coobmenue) opopmiieH B coorBercTBuu ¢ TpedoBanusimu ECKJI, monHOCThIO packpbIBaeT
OIHCHIBAEMYIO TEMY, CTYACHT BilafieeT HH(OpMalLNel Ha BBICOKOM CTYJ€HYECKOM ypOBHE,
cBOOOAHO JaenmaeT NMokian c mpeseHtanueil B PowerPoint, cnocoben chopmynupoBaTh
BBIBOJIBI U JIMYHBIE MIPEJIOKEHUSI, OTBedaeT Oosee yem Ha 80% BOMPOCOB IpenoaBaTess
U CTYJICHTOB TPYIIIIbI;

- OLEHKAa «XOpouio» BbICTABJsIETCH CTYIEeHTY, ecau pedepar (IoKIaj,
coob1eHue) opopmiieH B coorBercTBuU ¢ TpeboBanusiMu ECKJI, moiHOCTBIO pacKpbIBaeT
OMHCHIBAEMYI0 TEMY, CTYJEHT BlajeeT HH(popMauuel, CBOOOJHO JAeNaeT JOKIaJ C
npeseHtauueid B PowerPoint, cmocoOen cdopMmynupoBaTh BBIBOJBI C MOMOILBIO
npenojasaress U orBedaet Ha 70-80% BOMpOCOB MpernoaBaTess U CTYIEHTOB TPYTIIbL;

- OLEHKAa «YJAOBJICETBOPHUTEJIbHO» BBICTABJACTCH CTYAEHTY, ecJu pedepar
(moxman, coobmeHue) opopmiieH B cooTBeTcTBuU ¢ TpeboBanusimu ECK]JI, momHOCThIO
pPacKpbhIBAa€T OMNMCHIBAEMYIO TEMY, CTYACHT B IIE€JIOM BlajeeT HHPOpMALMEH, IeraeT
YCTHBIA JOKIaa O€3 Mpe3eHTalMH, CHOCO0EH C(HOpMYyIHpPOBaTH BBIBOJBI C MOMOUIBIO
npenoaasareisi u orsedaet Ha 60-70% BOIPOCOB MpenoaBaTeNs WM CTYI€HTOB IPYIIIIBI.

- OLlCHKAa «HEeYJOBJIETBOPHUTEJIbHO» BBICTABJISIETCH CTYAEHTY, ecJM pedepar
(moxuman, coobmenue) ohopmieH 6e3 coorBeTcTBus TpeboBanusM ECKJI, He packpbriBaeT
OMKCHIBAEMYIO TE€MY, CTYJEHT B L€JIOM He BiajaeeT uHpopManued U 3aTpyIaHseTCs
clleJiaTh YCTHBIM JTOKJIa/I.

CocraBurenn Tapytun 1. A.

(moxmuce)

« » 2024 r.




4.3 PaGouyas TeTpaab 10 TUCHUILINHE
denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
oOpa3zoBaHMUsI

«benropoackuil rocyAapCTBEHHBIN arpapHbld yHUBEpCUTET UMeHH B.f.I opuna»

ATrpoOHOTEXHOIOTUYECKUHN KOJITIEIK

OCHOBbI B3BAUMO3SAMEHAEMOCTH
N TEXHUYECKHWE USMEPEHUSA

PABOUYASI
TETPAJb MO JUCLHUANIAHE

BpinmonHum: cTyieHT TPYTIIBI
HaIlpaBJICHUE

(damumust, ©MsI, OTIECTBO)

ITposepwuur:




Pa6ora Nel
Y CTpONCTBO M IKCIUTYaTalUs ITAHT€HUHCTPYMEHTOB

1 Ilens paboThI

1.1 3y4uTh yCTPOMCTBO INTAHT€HUHCTYMEHTOB Ha IPUMEPE IUTAHT€HIIUPKYJIS.

1.2 HayuuTbcst cuMTHIBaTh TOKA3aHUS CO IITAHTEHUHCTYMEHTA.
1.3 HayuuTbcsl BBIIOJIHSITE U3BMEPEHUS IITAHTEHIIUPKYJIEM.
2 TlpuHa IeKHOCTH
2.1 llITaHreHIUPKYJIH ¢ UX TaCHOPTaMHU.
2.2 lllTaHreHrryOMHOMEpPHI C UX TACIOPTAMHU.
2.3 llItanrenpeiicmacel ¢ UX MaCOPTaMHU.

3 KpaTKI/IC TCOPCTUUCCKHUC CBCACHHA

[IITaHr€eHUHCTPYMEHTBI MPUMEHSIOT JJIsl JTUHEHHBIX M3MEPEHHM, HE TPEOYIOMIMX
BBICOKOM TOYHOCTH. B rpynmy 3THX HWHCTPYMEHTOB BXOIAT IITAaHI€HUUPKYJIH,
ITAaHTeHIITyOMHOMEPBl W IITaHreHpeicmacbl. OTCUETHBIM NPHUCIOCOOJIEHUEM Y HHUX

CIIY’KWT JINHEVUHBI HOHUYC.

Honuyc (0T mopT. nonius - Mo MMEHU NOPTyrajibckoro ydeHoro Petrus Nonius,

1502-1578 r.r.) unu mkana Honuyca -

(maTp ompenereHue)

[ITaHreHIUpKYIb —

(matp ompeneneHue)

Pucynok 1.1 — YcTpoicTBO IITaHTEHIMPKY IS
(3aHOHHI/ITL HauMMCHOBaHHEC HOBI/IHHﬁ)
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Pucynok 1.2 — CuntbiBaHN€e OKa3aHUN CO MITAHT€HUHCTPYMEHTA

[Topsimok CYNTHIBAHMS MOKA3AHUI

(3ammcaTh MpaBmIIo)
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4 TlpakTHdeckast 4acTh

3amanue:
1) mu1st ABYX pa3iIMYHBIX HHCTPYMEHTOB (IITAHTECHIIUPKYJIb, ITAHTCHTTTyOUHOMED WA
mTaHreHpeicmac) ¢ pasznou neHout aenenusi(0,1 wim 0,05 MM) onpenenuTs MOKa3aHUS
MHCTPYMEHTOB B TIOJIOXKEHUSIX, YKa3aHHBIX MPENo1aBaTeIeM 1 3alucaTh MOKa3aHUs:

2) BBINIOJHUTH MO JECSATh M3MEPECHHM IBYX JeTajed, OINpeAeiauTh MpelebHYIO
MOTPEIHOCTh MHCTPYMEHTA JUIsl TMOJMYYEHHBIX W3MEPEHUMU, pe3yJbTaThl U3MEPEHHU U
pacyeToB 3aHecTH B Tabauiy 1.1.

X+ X, +.+X

Cpennee apuMETUUECKOE 3HAYEHHE: X = » MM, TJe

n
X ,,-U3MEPEHHOE 3HAYEHUE, MM;
n  -KOJMYECTBO U3MEPEHUU.
X+ X, +..+ X, _

X-
10

Y- X+ X, +..+ X _
10

o _— , Alim
JleCTBUTENBHOE 3HAYEHUE U3MEPEHHS X = X +

s
n

IZI€ X - U3MEPEHHOE 3HAYEHUE pa3Mepa, MM;

29



Alim - TIpeiesibHasg TMOTrPEIIHOCTh CpeacTBa u3MepeHus: (ykazaHa B Hacnopre
CPEACTBA U3MEPEHUS ), MM;
n  -KOJUYECTBO U3MEPEHUM.
Alim _
n

XZ)_(iAhm=

X=X=

n
Tabnuna 1.1 - Pe3ynbraThl nu3mMepeHuit

N3mepenus, Mm

CpencrtBa
X X X3 X4 Xs Xe X7 X3 Xo Xio

U3MEpEHUs
[IITaHreHIMPKY b
-,

HOHUYC 0,1 MM,
nyana3oH
[lITaHTeHIUPKY b
H—[H_ ’
HoHuyc 0,05 MM,
nyana3oH

]

BriBon:

Jata OtmeTka o cnaue

5 KoHTpOosbHBIE BOIIPOCHI
1) Yro sBAsIeTCSI OCHOBHBIM 3JIEMEHTOM JIFOOOTO IITAHT€HUHCTPYMEHTA?
2) HasBaTh BuAbl HITAHT€HUHCTPYMEHTOB OOIIETO Ha3HAYEHUSI.
3) Kakue cymiecTByrOT BUJIbI IITAHTEHIUPKYJICH, U B YEM 3aKIHOYAETCA UX OTJINYUS?
4) Tloka3aTb 1 Ha3BaThb OCHOBHBIE YACTH ILITAHT€HLUUPKYJIS.
5) Kak onpenesnsiroTcs 1esble MUUIMMETPBI Y IITAHT€HUHCTPYMEHTOB?
6) Kak onpenensrorcst ApoOHBIC JOJIM MAJUTUMETPA y IITAHTEHUHCTPYMEHTOB?
7) Ilouemy yrTonuieHHble TyOKM INTAHTEHUIUPKYJS Ui M3MEPEHUs BHYTPEHHUX
pa3MepoB UMEIOT CHAPYKU CKPYIJICHHYIO TOBEPXHOCThH?
8) [Hns yero HamapkupoBaHa TonmuHa ryook mranrenuupkyaei HII-1T u TIL-T1T?
9) Kak onpezensercst UCIPABHOCTh ITAHT€HIIUPKY IS ?
10) MHaiite onmpeneneHue npeaeibHON MOTPENTHOCTH CPEICTBA U3MEPEHUSI.
11) Kak onpenenuts pe3yabTaT 3aMmepa Npu MHOTOKPATHOM U3MEpEHUU?
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Pabora No2
Y CTpoiCTBO 1 AKCILTyaTarisi MUKPOMETPUUECKIX HHCTPYMEHTOB

1 Ilens paboThI

1.1 M3yuuTh yCTpPOHMCTBO MUKPOMETPHUECKMX HHCTPYMEHTOB Ha INPHUMEPE MHKPOMETpa
JUISl HAPYKHBIX U3MEPEHUM.

1.2 HayunTbcs CUMTHIBaTh MOKA3aHUS C MUKPOMETpPA ISl HAPYKHBIX HM3MEPEHUN U C
MHUKPOMETPHUYECKOI0 IITyOUHOMEDA.

1.3 HayunTbcs BBITONMHATE U3MepeHUss MUKpoMeTpoM trura MK.

2 IIpuHaIe)KHOCTH

2.1 MuKpoOMeTpBI [UIsl HapyKHBIX W3MEPEHHMM C Pa3JIMYHBIMM JUaNla30HAMU MU3MEpPEHUM:
MK-25 (0-25 mm); MK-50 (25-50 mm); MK-75 (50-75 mm); MK-100 (75-100 mm);
MK-125 (100-125 mM) ¢ ux macropTamu.

2.2 I'myounomMepsl Mukpomerpuyeckue tuna ['M-100 u ux nacnopra.

2.3 Hytpomep mukpomerprueckut HM175 u macnopr.

3 Kparkue TeopeTHYECKrEe CBEICHUS
K MUKpOMETpHUYECKMM H3MEPUTEIbHBIM HHCTPYMEHTAM OTHOCSATCS MUKPOMETPBI
tina MK 11 HapyKHBIX M3MEPEHUM, MUKPOMETpHYECKHME HyTpomepbl Tuna HM -
mTUXMacchl, riayomHomepsl Thna I'M W cnenuanbHble MUKPOMETPBI ISl U3MEPEHUS
tonmuHbl Tpy6 Tuna MT, muctoB tuna MJI u np.
3.1 [IpuHUMO I€MCTBUSA OTCYETHOIO YCTPOMCTBA

(matp ompeseneHue)

Pucynok 2.1 — YcTpolicTBO MUKpOMETpa JUIsl HApYKHBIX U3MEPEHUIN
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(3al'IOJ'IHI/ITI> HauMMCHOBAHHC HO3I/IHHI>1)

01N LN kW~
1

[Ipy TIIOTHOM CONIPHUKOCHOBEHHWU H3MEPUTENBHBIX MOBEPXHOCTEH MHKPOMETpa C
MOBEPXHOCTHIO ~ M3MEpsieMOl  netanm  mpucnocoOieHne 8  Uis  cTaOMIM3alyu
MU3MEPUTENIBHOTO YCWIHA (TPELIOTKa) MPOBOPAYMBACTCS, NPU OSTOM H3MEPUTEIHLHOE
ycuire MUKpoMeTpa coctasisieT 7+ 2 H.

3.2 IlpucnocoOnenue aist cTabUIu3alui U3MEPUTEILHOTO YCUIUs ObIBAaeT B JIBYX
WCTIOJTHEHUSIX

1y
(matp ommcaHue)
2)
(matp ommcaHue)
3.3 CronopHO€E yCTPOMCTBO OBIBAET TPEX THIIOB:
(math omnmcanue)
1)
2)
3)

3.4 MuKpOMETpPBI IMEIOT ITPEAENBI N3MEPEHNUS

(matp ommcaHue)

3.5 CunTbiBaHUE MTOKA3aHUI C MUKPOMETpA:
(3ammcaTh mpaBmMIIO)
Y

2)
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3)

PesynbpraToM nokasaHus MUKpoOMeETpa

Ha pucysnke 2.2 noka3aHbl IpUMEPbI OTCYETOB 110 MUKPOMETDPY.

\
N

.0 i

!
[T

30 36 —456 30 36 —0

y
/

35+0,5+0,48=35,98 36+0,5+0,03=36,53
a) 0)
Pucynok 2.2 — CunThiBaHHE TTOKa3aHUN ¢ MUKPOMETPOB

3.6 OcoOEHHOCTH YCTPOMCTBA MUKPOMETPUUECKOTO TITyOuHOMEDPA:
a) MUKPOMETPUYECKUN TITyOMHOMED CITY>KUT

(yka3aTp Ha3Ha4YCHUE)

0) B OTJIMYKE OT MUKPOMETpa ITPY BBUHYMBAHUH MUKPOBUHTA
(TIOPAIOK CUUTHIBAHUS TTIOKA3aHUI)

4 IIpakTHueckas 4acTb
3amanue:
1) JUISL JBYX PAa3JIMYHBIX HWHCTPYMEHTOB (MHMKPOMETpa Il HAapyKHBIX
U3MEPEHUM M  MHUKPOMETPUYECKOTrO TIIyOMHOMEpa) OINpeAeNuTh  IOKa3aHUs
UHCTPYMEHTOB B IOJIOKEHUAX, YKA3aHHBIX IIPEIOJAaBaTENIEM U 3aIIMCaTh ITIOKA3aHUS:

2)
BBITIOJIHUTD 110 JECATh U3MEPEHUM ABYX J€Tajied, ONpeleTuTh MPEAeIbHYI0 OTPEIIHOCTD
MHCTPYMEHTA ISl OJYUYEHHBIX U3MEPEHUM, pe3ynbTaTbl UBMEPEHUN U PACUETOB 3aHECTU
B Tabnuiry 2.1

- X +X,+.+X
Cpennee apudmernyeckoe 3HaUCHUE: X =

“ MM, TJI€
n

X »-U3MCPCHHOC 3HAYCHHUEC, MM,
n  -KOJMYECTBO U3MEPEHUN.
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JIeiCTBUTENBHOE 3HAUEHUE U3MEPEHUS X = X +

X +X,+..+X,

10
X+ X, +..+ X,

10

il
[

Pl
I

Alim

I

MM,

rae X - I3BMCPCHHOC 3HAUYCHHUEC pa3Mepa, MM;

Alim - TpelesibHasg TMOTrPEIIHOCTh CpelcTBa u3MepeHus (ykazaHa B THacmopre
CpelICTBa U3MEPEHMUS), MM;
n  -KOJIMYECTBO U3MEPEHUH.

n
— , Alim
X=X* =
Jn
Tabsuua 2.1 - Pe3yapTaThl U3MEPEHHIM
CpesicTaa N3mepenus, Mm _
M3MepeHHst X X X3 X4 Xs Xs X7 X3 Xo Xio X
MukpomeTtp
tuna MK
0,01
BeiBOI:
JlaTa OTtMeTKa 0 caaue
5 KoHTpOsbHBIE BOIIPOCHI
1) Yem xapakTepHbl MUKPOMETPUUYECKHUE HHCTPYMEHTHI?
2) Ha kakue BUJIbI 1ETSATCSA MUKPOMETPHI M KAKOBO UX Ha3HaueHue?
3) U3 kakux OCHOBHBIX YaCTE€H COCTOUT MHUKPOMETP?
4) 1711 4ero CIy>KUT TPEIoTKa?
5) Kakumu ObIBatOT CTONOPHBIC yCTPOHCTBA?

6)
7)
8)

9)

UeMmy paBHa lLIeHA I€TIEHUS] MUKPOMETPUUYECKUX UHCTPYMEHTOB?

Kak npousBoauTCs YTeHUE MOKA3aHUI HA MUKPOMETPUUECKUX UHCTPYMEHTaX ?

KakoBa pasHuIla B YTEHUM MOKa3aHUHW Yy MHUKPOMETPHUYECKOTO TIIyOMHOMEpa H
MUKPOMETPA JIJIsi HAPYKHBIX U3MEPEHUM.?

Kakum 107mKHO OBITh U3MEPUTEIIBHOE YCUITUE MUKPOMETpA?
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PaGora Ne3
[TnockomapanienbHble KOHIIEBBIE MEPHI JJIMHBI U KaTHOPHI

1 Ilens paboThI
1.1 3y4uuTh yCTPOMCTBO IUTOCKONAPAIIIENbHBIX KOHIEBBIX MEP JJIMHBI
1.2 3y9uTh yCTPOMCTBO KATMOPOB MJIS TJIATKUX ITUIMHAPUICCKAX COCTMHECHU.
1.3 Hayuutbcs paccuuThiBaTh M cOOMpaTh OJOKM IUIOCKOMApauIeIbHBIX KOHIIEBBIX MEp
JUTUHBI.

2 IlpuHaIe)KHOCTH
2.1 HaGopsb! miiockonapamienbHbIX KOHLIEBBIX MEp JUIMHBI U UX NaclopTa.
2.2 XXecTkue KaauOpbl CKOOBI U TPOOKH.
2.3 Perynupyembie KaauOpbI-CKOOBI.
2.4 HopMaTuBHBIE TOKYMEHTBI
['OCT 9038-90. Meps! yIMHBI KOHIEBBIE IIOCKOIAPAJUIENbHbIE. TE€XHUUECKNE YCIOBUSL.
['OCT 24851-81. KanuOpsb! riagkue Juisl HUIMHIPUYECKUX OTBEPCTUH U BaJIOB.
['OCT 4119-76. Habopsl npHHAAIEKHOCTEN K MJIOCKOMAPAUIEIbHBIM KOHIIEBBIM MepaM
JUTUHBI.
3 Kparkue TeoOpeTHYECKUE CBEACHUS
3.1 [InmockomnapasnienbHble KOHIEBBIE MEPBI JJIMHBI
[InockonapasienbHble KOHUEBBIE MEPHI JJIMHBI CIIyXKaT

(yxa3aTh Ha3Ha4YEeHUE)

[TnockonapasienbHble KOHLEBbIE MEphl JUIMHBI UMEIOT (OpMYy MHPSIMOYTOJIBLHOTO
napajuielenunesa  — IUIMTKM € JBYMs IUIOCKMMHM  B3aUMHO  NapaJljIeIbHBIMU
M3MEPUTENbHBIMU OBEPXHOCTSIMU. Ha mimmTkax MapkupyeTcss HOMUHAJIbHBINA pazMep (Win
CpPEIMHHBIN pa3Mep).

HomuHnanbHbIil pa3mep (CpeIuHHBIN pa3Mep)

(maTp ompeneneHue)

USMEDUIMESIBHAA /70[75,0)(/—/0[ b

CPPOUHHAS O/ILH

Pucynok 3.1 - IInmockonapanienbHas KOHIIEBAsi Mepa JIJTMHbI
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[Tputpaemocts

(matb onpeneneHue)

Kmaccel Tounoctu KOHIICBBIX MCP

(yxazats)
OO0pa31oBbIe KOHIIEBBIE MEPHI
(Ha3HaveHUE)
Paboune KOHICBBIC MCPbI
(Ha3Ha4YeHue)

KOHI_[CBI)IG MCPBI AJIMHBI KOMIIJICKTYIOT B Ha60p1>1 TaK, YTOOBI MOYKHO OBLIO
COCTaBHUTH OJIOKH M3 BO3MOKHO MEHBIIIETO KOJIMYECTBA MCD.
3aHII/ITHI)Ie MCPBI

(Ha3Ha4YeHue)

Jlis  COBMECTHOTO HCIOJIb30BAHHUA C KOHIEBBIMH MEpPaMH  BBITYCKAOT
cnenuanbHbie ipucnocobnenus ('OCT 4119-76). biiokom mep, 3akaTbiM B CTPYOLIMHE U
3aKpEIJICHHBIM 10 CTOPOHAM CHEIHATbHBIMA OOKOBHKAMM, MOXHO H3MEPATH OTBEPCTHS
(pucynok 3.2a) wiau Banel (pucyHok 3.20). Eciam ke HCHosib30BaTh IIEHTPOBOM H
YepTUIIbHBIN OOKOBUKHU, TO MOKHO MPOBOJUTH BRICOKOTOUHYIO Pa3METKy (pPUCYHOK 3.2B).

0/10K KOHLEObIX MED 0/10K KOHUEDbIX MED 0/10K KOHUEDbIX MED

e = (e =0 [ =68

| N | |

CMpYoYuHa

Yepmuika

I\

M 1 i \ [mﬂyﬁuuﬁlg
N
N/ Jokobuku ookobuku

2) 6) B)

Pucynox 3.2 - Ilpucnocobienus Jyist INTOCKOMapauIeIbHBIX KOHIIEBBIX MEP JUTHHBI

N
»

yeHmpobou ookobuk

I[Ba IIpaBujia pacycra 0J10Ka KOHIIEBBIX MEp:
(3anmcaTth)

)
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2)

3.2 KanmuOpsb! rnaakue IS MUTHHAPUICCKIX OTBEPCTUI 1 BAJIOB
Kanmu6pst

(maTh ompeneseHue)

[IpenenbHbIE KaTuOPbI

(3armucaTh Ha3HAYCHUE)

KOHTpOJIB AUaMCTPbI BAJIOB

(omucath ycTpoicTBO)

KoHTpoJib nuaMeTpoB OTBEpCTUI
(omucath yCTpOMCTBO)

B npornecce skcrmyatanuy aKecTkue KaMOpbl M3HAIIMBAIOTCS, a PETyIUpPYyeMbIe
4acTO MPUXOJUTCS HACTPAUBaTh, IOATOMY Y€pPE3 OMPEICIICHHbIC MPOMEKYTKH BPEMEHU UX
HYKHO TIpOBepsATh. KamuOphl MPOBEPSIOT C MOMOIIBIO KOHTPKAIMOPOB, BHICOKOTOYHBIX
YHUBEPCAIBHBIX CPEACTB M3MEPEHUS WJIM C MOMOIIBIO TJIOCKOMApaIeIbHBIX KOHIIEBBIX
Mep JUTUHBI.

4 TTpakTUueckas 4acThb
3amanue: IS yKA3aHHOTO TpENojaBaTeleM pa3Mepa paccuuTaTh U coOpaTh OJIOK
KOHIIEBBIX MEP JIJTUHBI.
1)
2)
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HOpﬂI[OK BBIITOJIHCHUA 3a1aHMA.

Tabmuua 3.1 - Pe3ynbTaTsl pacuera

Pa3mep 0s10ka, MM

| BapuanT 2 BapuaHT 3 BapuaHT |l BapuaHT [2 BapHaHT 3 BApUAHT

1) IlepBas mepa

OcraTok

2) Bropas mepa

Ocrarok

3) Tpetbs Mepa

Ocrarok

4) UYerBepras Mepa

OcraTok

5) IlsTas mepa

OcTaTok

Bcero mep B 0J10Kke

BriBox:
JlaTa OTtMeTKa 0 caaue
5 KoHTpOsbHBIE BOIIPOCHI
1) Kakoe Ha3HaueHNe KOHIIEBBIX MEP JIJIMHBI?
2) Yro Takoe CpeauHHBIN pa3Mep KOHILIEBOW MEphI IJTUHBI?
3) B d4em 3akitodaercst CBOMCTBO MPUTHUPAEMOCTH?
4) Ha kakue KJIacchl M0 TOYHOCTH JCISATCS KOHIIEBBIE MEPHI?
5) Kakoe Ha3zHaueHHe 00pa3IOBBIX U pa0OUUX KOHIIEBBIX Mep?
6) [ns yero mpenHa3HAUYEHbI 3alIUTHBIE MEPHl M YEM OHU OTJIMYAIOTCS OT OCTaJbHBIX
Mmep?
7) C  xakol  LETBI0  TPUMEHSIOTCS  CIENHUAJbHBIE  TMPUCIIOCOONEHUs K
MIJIOCKOTapasuiesIbHbIM KOHIIEBBIM MEpaM JJIMHbBI?
8) Uro Takoe kanuop?
9) Ilpu xkakoM TuIE IPOU3BOJCTBA UCTIOIB3YIOTCS KaTUOphI?
10) Kaxkoe uzaenue cunuTaeTcsi TOJAHBIM MPU KOHTPOJIE TIPEACTIbHBIMU KaiuOpaMu?
11) Korna ucnonb3yroTcs HEMOIHbIE KATMOPbI-TPOOKH?
12) Kakue BHEUTHUE OTINYMS MPOXOTHON U HEMMPOXOAHOM yacTel KaauOpoB?
13) Jnst KOHTPOJISI KaKuX U3JIeTUN UCTIOIB3YIOTCS PEryJIUpyeMble KaTuOphI?
14) Kakumu cpencTBamMu H3MEpPEHUN KOHTPOJIUPYIOT pa3Mephl KaaruOpoB?
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PaGora N4
N3mepenwne riayOuH U BBICOT

1 Ilens paboThI

1.1 3y4uTh KOHCTPYKIIHIO, IOCIEA0OBATENBHOCTh HACTPOMKN YHUBEPCAIBHBIX CPEJCTB
M3MEpEHH, MPUMEHSIEMbIX ITPU U3MEPEHUH TTTyOUH U BBICOT.

1.2 VI3yuuTh METOBI U3MEPEHUS TTTyOUH U BBICOT.

1.3 TIpnoOpecTu npakTU4ECKHE HaBBIKU MO BBIITOJHEHUIO JIMHEHHBIX U3MEPEHU.

2 IIpruHaIeKHOCTH

1.1 VYHuBepcanbHble cpencrBa u3MepeHUs: WTaHreHuupkyiau tuma IIII-1, mraxres-
rJIyOMHOMEDBI, IITAaHT€HPeNcMAachl, HHIUKATOPHbIE IITyOMHOMEPBI, MUKPOMETPUUECKHE
ITyOMHOMEPHI.

2.2 [TacriopTa K CpeCTBaM U3MEPEHHSI.

2.3 O06pa3upl neraneil aas u3MEPEeHUs U UX padodne YEPTEKH.

3 Kparkue TeopeTHYECKUEe CBEACHHUS
3.1 MeToibl u3MepeHuil TITyOUH U BBICOT
[Ipyn u3MepeHusX TIIyOMH W BBICOT MCHOJB3YIOTCS KaK OTHOCHUTEIBHBIN, TaK U
a0COJIIOTHBIN METOJT U3BMEPEHHUS.
OTHOCHUTENIBPHOE U3MEPEHNE

(maTp ompenereHue)

AOGCOIOTHOE N3MEpEHUE

(matp ompenencHue)

3.2 3amepenune nHANKATOPHBIM TyOMHOMEPOM
NunukatopHbiM TTyOMHOMEPOM, PUCYHOK 4.1, M3MepsroT riayOuHy OTBEpPCTHUH,

I1a30B, BBICOTY YCTYIIOB U T.I.

Pucynok 4.1 - nnukatopHblil riayOuHOMEp

(3amoJIHUTh HAMMEHOBAHUE TIO3UIIHIA)
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AW —

HpeI[GJ'IBI N TOYHOCTb UBMCPCHUS 3aBUCAT

(3armmcaTh 3aBUCUMOCTD)

I[J'ISI YCTaHOBKH PIHI[PIK&TOpHOﬁ TOJIOBKH Ha HYJIb

(math onMcaHue)

3.3 N3mepeHrne MUKPOMETPUUECKUM IIyOMHOMEPOM

Jlns 3aMepa Ha AeTaidax INIyOMH M BBICOT € MOTpeHOCThI0 He Oosiee 0,01 MM
MPUMEHSIOTCSI MUKpOMETpuueckre riayouHomepsl. Ha pucynke 4.2 mokaszaH npumep
M3MEPEHHsI BBICOTHI YCTyla IpPH HNOMOIIM MHUKPOMETPUYECKOTO TIIyOMHOMEpa U €ro
HyJIeBasl yCTaHOBKA.

5

7 Yemaroboyrsie MEps
g S
D
2 9 s 7 75 MM . || = i
= 25 1 1 <l 8] ©
o A SUKE R
J S

(MEHHEE O EPJXHU
0- 100w WI

IR T

Pucynox 4.2 - MUKpOMETpUYECKU TITyOUHOMED
(3aHOHHI/ITL HanMCHOBaHHUC HOBI/IHH?I)

D AW -
1
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(e BEN le)\
1

MukpomeTprudecKre TiTyOMHOMEPHI BBIITYCKAIOTCS MPOMBIIIIIEHHOCTHIO ¢ LIEHHON
nenenud 0,01 mm ¢ Bepxaum npeaenom uzMepenuit 100 mm.

[IpoBepka HyJIEBOM YCTAHOBKH NEpel U3MEPEHUEM

(matp onucanue)

4 ITpakTHueckas 4acTb
3amanue:
1) cnenaTh 3CKU3 KOHTPOJIUPYEMOI AETaIH, YKa3aB KOHTPOJIUPYEMBIE Pa3MEPBIL;
2) Npou3BECTH HACTPOUKY cpelicTBa u3Mepenus Ha "0";
3) BBINOJHUTH MO JECITh HM3MEPEHUM KOHTPOJHMPYEMBIX Pa3MEPOB, OMPEACIIUTH

MPEICNIbHYIO0 TOTPEIIHOCTh MHCTPYMEHTA JJIsi TOJYYEHHBIX HW3MEPEHUM, pEe3yJbTaThl
M3MEPEHUN U pacyeToB 3aHECTH B TabuIy 4.1

- X +X,+.+X
Cpennee apudmeTnyeckoe 3Hau€HUE: X = L MM, T'1e
n

X »-U3MCPCHHOC 3HAYCHHUEC, MM,
n  -KOJUYECTBO U3MEPEHUM.
Yo X+ X, +..+ X, _

10
Y- X+ X, +..+ X, _

10

Alim

JeCTBUTENBHOE 3HAYCHUE U3MEPEHUS X = X + 7 MM,
n

rae X - I3BMCPCHHOC 3HAYCHHUEC pa3Mepa, MM,

Alim - TIpenesibHasg MOTrPEIIHOCTh CpeacTBa u3MepeHus (ykazaHa B Hacnopre
CpelICTBA U3MEPEHMUS), MM;

n  -KOJMYECTBO U3MEPEHUU.
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Tabnumna 4.1 - Pe3ynbraThel H3MepeHuit

M3MEPEHHUSI

N3mepenus, Mmm

Cpenctpa
Xi X> X3 X4 Xs Xe X7 X3 Xo Xio

>l

[lITanrenpecmyc
HoHuyc 0,05 mm.

MuKpoMeTpUYECKHUI
rIIyOMHOMED

0,01 mm.

BriBon:

1)
3)

4)
S)

6)
7)

9)

JlaTta OtMeTKa o ciaue

5 KoHTpObHbBIE BOIIPOCHI
B dem 3akimrogaeTcss OTHOCUTEIBHBIN U a0COFOTHBIN METO U3MEPECHUS ?
HazoBuTte HeocTaTKku M3MEPEHUI TITyOrH C TOMOIIBI0 mTaHreHupkyss [IT-1.
C kakuM  yCWJIMEM  H3MEPUTEIbHBIE  TOBEPXHOCTM PaMKM M  IITaHTH
HITAaHTEHTTyOMHOMEpa MPUBOJIATCS B COMPUKOCHOBEHHUE C TTIOBEPXHOCTSIMU JIeTau?
JIns yero npegHa3HaveH mWTaHreHpeicmac?
Kak onpenenuTes 4nCIEHHOE 3HaYEHHUE pa3Mepa, €CIIM U3MEPEHHE IITAaHT€HPENCMacoM
MPOU3BOAMIIOCH C TOMOUIBIO BEPXHEN N3MEPUTENBHOM MOBEPXHOCTH CMEHHOM TYOKH ?
Kak HacTpouTh MHAUKATOPHBIN TiryOMHOMEp Ha "0"?
Uewm omnpesensieTcsi TOUHOCTh U3MEPEHUN HHIUKATOPHBIM TITyOnHOMEpOM?
HazoButre nmama3zoH TNOKa3aHWM, JHAlla30H HW3MEPEHWM W 1EHY JICJICHUS
MHUKPOMETPUYECKOTO TITyOnHOMEpa.
Kaxk nacTpouts MukpomeTpudeckuii rimyounomep Ha "0"?
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Pa6ota Ne5
W3mepeHne nnaMeTpoB OTBEPCTUI

1. ens paboTs
1.1 3y4uuTh yCTPOMCTBO CPEACTB U3MEPEHUI ISl 3aMepa TUaMETPOB OTBEPCTHUH.
1.2 TIpnoOpecT HaBBIKA HACTPONKHU CPEICTB U3MEPECHUIA.
1.3 HayunTtbcst IpOM3BOIUTE U3MEPEHUS BHYTPEHHUX Pa3MEPOB U IO pe3yJIbTaTaM
U3MEPEHHI OLIEHUBATh F'OIHOCTb JIETAJIH.
2 IlpuHaanexHOCTU
2.1 VYHuBepcalbHbIE CpEICTBA HM3MEPEHHUS: IUTAHICHIMPKYIH, MUKPOMETPUYECKHE U
MH/IMKaTOPHbIE HYTPOMEPHI, UHIAUKATOPHI YaCOBOTO THUIIA.
2.2 IlacniopTa K cpeAcTBaM U3MEPEHUSI.
2.3 YcTaHOBOYHBIE KOJIbLA /111 HACTPOUKH HYTPOMEPOB.
2.4 Jletanu u ux pabo4ne YEPTEKHU.

3 Kparkue TeopeTHYECKrEe CBEICHUS

3.1 Meroas! u cpeacTBa U3MEPEHUN TUAMETPOB OTBEPCTUI

N3mepeHne nuameTpoB OTBEPCTHNM B MACCOBOM M KPYITHOCEPUMHOM IPOU3BOACTBE
OCYLIECTBJISIETCS.  BBICOKONPOU3BOJUTEIBHBIMU  ABTOMATHU3UPOBAHHBIMH  CPEACTBAMU
MU3MEPEHUI, B CEPUIHOM MPOU3BOJACTBE - KaNHOpaMu, a B YCJIOBHIX MEJIKOCEPUUHOTO H
€AMHUYHOIO  MPOM3BOJACTBA -  YHUBEPCAJIbHBIMM  CPEICTBAMM  W3MEPEHHM:
LITAaHTCHIMPKYJISAMHA,  MHUKPOMETPHUYECKUMU WM WHIUMKATOPHBIMH  HYTpOMEpamu.
N3mepenust npou3BOAST aOCOTIOTHBIM UM OTHOCUTEIBHBIM METOJaMH.

3.2 MUKPOMETPUYECKNE HYTPOMEPHI

Muxkpomerpuueckue HyTpomepbl Tuna HM (luTtuxmacchl) HMCNIONB3YIOTCS AJs
M3MEPEHUN BHYTPEHHUX Pa3MEpOB CBbIIE 75 MM ¢ mpeaenamu uzmepenus 75-175, 75-
600, 150-1260, 600-2500, 600-4000, 600-6000 MMm.

7 3 5 1 a 6
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Pucynok 5.1 - MukpomMeTpruueckuii HyTpoMep
(3aHOJ'IHI/ITL HauMMCHOBAHHC HOBI/IHI/If/i)

AN DN B W~
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B HyTpomepe HET YCTpONCTBAa, OIPAHUMYMBAIOMIETO HW3MEPUTEIBHOE YCHIIUE.
NHCTpyMEHT B OTBEpPCTUM YCTAaHABJIMBAIOT HAOIYIb, I[MO3TOMY MOTPEUIHOCTh MpHU
MU3MEPEHUH HYTPOMEPOM 3HAUYMTEIBHO OOJIbIIE, YEM MUKPOMETPOM, XOTS LIEHA JEJIECHUS Y
HuX oxnHakoBa - 0,01 mm.

3.3 NHIuKaTOpHBIE HYTPOMEPHI

NHnukaTopHble HYTPOMEpHI MpEJHA3HAYEHBI JUIsi W3MEPEHUS BHYTPEHHUX
TUAMETPOB JeTaJie OTHOCUTENBHBIM MeTOMOM. WHIuWKaTopHBIE TpHOOPHI TOYHEE,
HaJle)KHEE U yI00HEe B MCIOIb30BAHUM, YEM MUKPOMETpUUECKHE HyTpoMephl. Jlnanazon
U3MEPEHUS dTUX TPHUOOopoB KoJiedaeTcs oT 3 1o 1000 mm.

B 3aBUCHMOCTH OT KOHCTPYKIIMH MEPEJATOYHOTO MEXaHU3Ma HYTPOMEphI ObIBAIOT:
a) C KJIMHOBOM Tepenayueit

(naTh onucaHue)

0) ¢ ppIYaXXHOM Mepenadei

(math onmcaHue)

B) IIaHTOBBIC

(maTp onmcaHue)

X X

XX

AR N
RO

PucyHnok 5.2 - UTHAMKAaTOPHBINA HYTPOMED

(3anmcaTh HANMEHOBAHHE TIO3UIIIN)

N —
1
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O 01N DN W
1

10 -

11 -

12 -

13 -

ToYHOCTP M3MEpEHHUsT 3aBUCUT OT TOYHOCTH MPUMEHSIEMOU H3MEPUTEIbHON
TOJIOBKHM, B Ka4eCTBE KOTOPOMW, HANpPUMEp, UCIIOJIb3YEeTCs] MHIUKATOP YacOBOT'O THUIA C
MHOT0000POTHOM cTpenkoi u neHou nenenus 0,01 mm.

110 /" //0 4

PA3HOCTTIE T10K azaHul

(4uc/o denerul A © y9Emom 3HaKa)

Pesynbmam usMepeHus:
b=A+(ueHa deneHus)-A

| N ' A\
7, |
@ &
yomarobo9Hoe Ko/byo 0ema/ib

Pucynok 5.3 - HacTpoiika u npuMeHEeHuEe HHIUKATOPHOTO HYTpoMepa

Y cTpoiicTBO MHIUKATOPA YaCOBOTO THIA
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B HacTosiiiee BpeMs CepUitHO BBIITYCKAET MHAUKATOPHI ClIeAyromux Tumos: MY-2;
NY-5; N4-10; NY-25; NY-50. [ludpa B 0003HaueHNN TUTIA TTPUOOPA YKA3BIBAET MPELIT
M3MEPEHUN B MIJUIUMETPAX.

10 77 6

% m 7

Dyl 1
80, 2
70 30
60 0 40
g
| |
7/
7/
N -

Pucynok 5.4 - UnaukaTop 4acoBoro tuma
(3amucaTh HANMEHOBAHUE ITO3HIIHI)

— O 00 1N N B~ WDN =
1
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4 IIpakTHyeckas 4acTb
3anaHue:
1) cnenatb 3cKU3 AeTaNH, yKa3aB KOHTPOJIUPYEMbIN JHAMETP OTBEPCTHS;
2) NpOBEPUTH HYJIEBYI0 HACTPOMKY IUTAHTCHLMPKYJS M CAENATh JECITh M3MEPEHHI
auaMerpa oTBepceTrs aeranu mranreHuupkyiaeM tuna LHI-1T nom -1, onpenenuth
IIPEAEIbHYIO0 IOIPEIIHOCTh HMHCTPYMEHTA I IOJYYEHHBIX W3MEPEHHUM, pe3yJIbTaThl

M3MEPEHUI U PacueTOB 3aHECTH B TaOIUIy 5.1.

X+ X, +.+X,
MM, I'Ie

Cpennee apuMETUUECKOE 3HAYEHHE: X =
n

X 5 -A3MEPEHHOC 3HAUECHUEC, MM;
n  -KOJIMYECTBO U3MEPECHUM.
X+ X, +..+ X, _

10

X =

. _ — , Alim
JIeCTBUTENBHOE 3HAYEHUE U3MEPEHUS X = X + 7 MM,
n

I71€ X - U3MEPEHHOE 3HAYEHUE pa3Mepa, MM;
Alim - TIpeleNibHas TMOTrPEIIHOCTh CpeIcTBa u3MepeHus (ykazaHa B Macropre
CPEACTBA U3MEPEHUS), MM;

n  -KOJIHNYCCTBO HSMCpeHHﬁ.

X=)_(iAhm=

n
Tabsuua 5.1 - Pe3yapTaThl H3MEpEHHIM

N3mepenus, Mm
Xi X> X3 X4 Xs Xe X X3 Xo Xio

Cpenctsa
W3MEpPEHUS
[IITaHreHIUPKY b
IIl- , HOHMyC
0,05 Mm.

>l

3) HaAcCTpOWUTh HMHAMKATOPHbIA HyTpomep Ha "0" W H3MEpUTh IHUAMETP YKa3aHHOIO
IIPENoAAaBaTesIeM OTBEPCTHS E€TAM WHIAMKATOPHBIM HYTPOMEPOM, 3aIlMCaTh PE3yJIbTaT
OJTHOKPAaTHOTO U3MEPEHUS B BUJE:
X = Xuzsm.tAlim, MM
rae Xusm.- ©BMEPEHHOE 3HAYCHUE pa3Mepa, MM;
Alim - mpeaenbHas MOrPEelIHOCTh CPENCTBA U3MEPEHHUs (YKa3aHa B IIACIOPTE CPECTBA
U3MEPEHHUS ), MM.
X = Xuzm.tAlim=

BriBon:
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JlaTa OTMeTKa o cgade

5 KoHTpOsbHbBIE BOIIPOCHI
1) Kakue MeTo 16l U3MEPEHUI UCTIONIB3YIOT MPU 3aMepax AUaMeTPOB OTBEPCTUIA?
2) Kakue cpenctBa U3MEPEHHI UCIIONIB3YIOT MPU 3aMepax AUaMETPOB OTBEPCTUIA?

3) Kak onpenensieTcsi fMaMeTp OTBEPCTUS NIPU U3MEPEHUU MTaHTeHIpKyaeM tuna [II]-
IT v TOTL-T117

4) Tlouyemy mpH U3MEPEHUH MHUKPOMETPUUECKHUM HYTPOMEPOM MOTPEHIHOCTh U3MEpPEHUs
0oJIbIIIe, YEM MPU U3MEPEHUU MUKPOMETPOM, XOTS IIeHA JIETICHUsI Y HUX OJMHAKOBa:
0,01 Mmm?

5) Ha3oute nuamna3oH U3MEpEHUN HHIUKATOPHBIX HYTPOMEPOB.

6) Jis dYero HYXEH UEHTPUPYIOIIUHA MOCTHMK B KOHCTPYKIIMH HWHIUKATOPHBIX
HYTPOMEPOB?

7) Hns dero Hy)XHa TEPMOM3OJISIMOHHAS HAKJIAJKa B KOHCTPYKIIMM HMHAUKATOPHBIX
HYTPOMEPOB?

8) Kakue ObIBalOT HMHAUKATOPHBIE HYTPOMEPHI B 3aBUCUMOCTH OT KOHCTPYKIIHH
MEePEeIATOUYHBIX MEXaHN3MOB? Ha30BHUTE UX quana3oHbl N3MEPEHUM.

9) Kak HacTpauBaeTcsi UHAUKATOPHBIN HyTpoMep?

10) Kak omnpenenuth pe3yibTaT HU3MEPEHUS, KOTOPOE MPOU3BOJUIOCH C TMOMOIIBIO
WHJIUKATOPHOTO HyTpomepa?

11) s dyero mpeaHa3HaueHa MpykuHa 9 (cM. pucyHOK 5.4) B KOHCTPYKIIMU WHIUKATOpA
4acoBOIO THUMA?

12) Jnst yero mpeaHa3zHadeHbl KOJECO 7 M MPYKUHHBIA BOJOCOK & (CM. pucyHOK 5.4) B
KOHCTPYKIIMU UHAUKATOPA YACOBOTO TUIA?

13) Yemy COOTBETCTBYET MOBOPOT CTPEJIKM MHAMKATOPA YACOBOT'O THUIA HA OJHO JIEJICHUE
masoi mkainel 10 (cM. pucyHok 5.4)?

14) Hokaxute, 4To e€cid HakoHEeYHUK | (cMm. pucyHok 5.4) mepemecTuTcs Ha 1 MM,
OoJpIIas CTpENKa MHIMKATOPa YaCOBOIO TUIIA CAENIAET OJUH 000pOT.

15) Yro o3nHavaeT uudpa B 0003HAUEHUH THUIIA UHIUKATOpa yacoBoro tuna NY-10?

CITUCOK PEKOMEHJIYEMOW JINTEPATYPHI

OcHOBHBbIE HCTOYHUKH:

1. Hextsaps . M. Metposorusi, crangapTuzanuss u ceprtudukamnus: YuyeOHOe
nmocooue/extsapr I. M. - M.: KYPC, HUIl HNH®D®PA-M, 2016. - 154 vc.
http://znanium.com/bookread2.php?book=537788

2. I'pubGanos JI. /. OCHOBBI METPOJIOTHH, CEPTH(PUKAIMH W CTaHAAPTU3AINHU:
Yuebnoe mocobme / J.JI. I'pubano - M.: HUL[ HUHDOPA-M, 2015. - 127 c.
http://znanium.com/bookread2.php?book=452862

JlomoIHUTEIbHbI€ HCTOUHHKH:

1. Jy6oBoit H.JI. OCHOBBI METpPOJOTHU, CTaHAAPTU3AIUMU U CepTUUKAIUU:
VYue6noe nocodue / H.JI. ly6oBoii, E.M. IloptHoB. - M.: U]l ®OPYM: HUILl UHOPA-M,
2014. - 256 c. http://znanium.com

2. .I'epacumona E. b. MeTposorusi, ctangapTusamnus u ceptuduxanus: YdeoHoe
nocobue / E.b. I'epacumoBa, b.1. I'epacumos. - 2-e uza. - M.: ®opym: HUL[ UHOPA-M,
2015. - 224 c. http://znanium.com/bookread2.php?book=493233
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http://znanium.com/bookread2.php?book=537788
http://znanium.com/catalog.php?item=goextsearch&title=%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%2C%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F%2C%20%D1%81%D0%B5%D1%80%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F&years=2014-2016#none
http://znanium.com/bookread2.php?book=452862
http://znanium.com/catalog.php?item=goextsearch&title=%D0%BC%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&school=2#none
http://znanium.com/
http://znanium.com/catalog.php?item=goextsearch&title=%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%2C%20%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F%2C%20%D1%81%D0%B5%D1%80%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F&years=2014-2016#none
http://znanium.com/bookread2.php?book=493233

Kpurtepuu oneHku:

- OLCHKA «OTJIMYHO» BBICTABJSACTCH CTYACHTY, €CJM OTYET IO IPAKTHYECKON
paboTe BBITIOJIHEH OJTHOCTHIO, BCE TEXHUYECKUE U3MEPEHUS U CTaTHCTUYECKas 00paboTka
pE3yIAbTATOB U3MEPEHUS BBIIOJHEHBI BEPHO, CTYJIEHT AaeT pa3BEPHYThIE OTBETHI Ha 80%
KOHTPOJIbHBIX BOIIPOCOB, MPUBEACHHBIX B pabouei TeTpau.

= OICHKA «XO0pouI0» BbICTABJJHACTCH CTYACHTY, €CJIM OTUYCT IIO HpaKTquCKOﬁ
pa60Te BBIIIOJIHCH IMOJIHOCTBIO, BCC TCXHUYCCKHUC UBMCPCHUA U CTAaTUCTHYICCKAA 06pa60TKa
PE3YIbTATOB U3MCPCHHA BBIIIOJIHCHBI BCPHO, CTYACHT OACT pa3BEPHYTHIE OTBETHI HA 60%
KOHTPOJIBHBIX BOIIPOCOB, IIPUBCACHHLIX B pa6oqep”1 TCTpaau.

- OLEHKAa «YIOBJIETBOPHUTEJIbHO» BBICTABJISAETCH CTYIEHTY, €CJH OTYET IO
MPAaKTUYECKOM padoTe BBINOJHEH IMOJHOCTBIO, BCE TEXHUYECKHE H3MEPEHUS U
CTaTUCTHYECKasi 00pabOTKa pe3yJIbTaTOB M3MEPEHUSl BBINOJIHEHBI BEPHO, CTYJIEHT JaeT
Kpatkue oTBeThl Ha 50% KOHTPOJIbHBIX BOIIPOCOB, IPUBEAEHHBIX B paboyeil TeTpaau.

- OLICHKA «HEYJOBJETBOPUTEJIbHO» BBICTABJIACTCH CTYAEHTY, €CJHM OTYET IO
MPaKTUYECKOM pabOTe BBINMOJHEH YaCTUYHO, TEXHUUECKUE U3MEPEHUS U CTaTUCTUYECKas
00paboTKa pe3yJIbTaTOB W3MEPEHHUS BBIMOJHEHBI C OIIMOKaMH, CTYACHT 3aTPyIHSAETCS
JaTh KpaTkue oTBeThl Ha 50% KOHTPOJIBHBIX BOIIPOCOB, MIPUBEIACHHBIX B paboyeil TeTpau.

CocraBurens Bepryn B.1U.

(momuce)

« » 2024 r.
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4.4. Keiic-3agaun

Keiic-3anaun no nucuurumae OI1.09 «Mertposorus, crangapTu3alnys U NOATBEPKIEHUE KaUeCTBa»
(HaMMEHOBaHHUE TUCIUTLINHBI)

Bce Keﬁc-saz:aqn peuIar0TCA KOMaH,HOﬁ CTYACHTOB C IIPUMCHCHHCM MCTOJA

MO03206020 Uimypma.

«Mo320601t wimypm» («m03206aa amakay) TPEACTaBIsET cOO0N Pa3HOBUIHOCTD
IPYNIOBOM JIUCKYCCHUU, KOTOpas XapaKTepU3yeTCs OTCYTCTBUEM KPUTHUKHU MOMCKOBBIX
ycuiiui, cOOpOM BCE€X BapHaHTOB PEUICHUW, TUIOTE3 U MPEJIOKEHUM, POXKICHHBIX B
MPOLIECCE OCMBICICHUS KAKOH-INOO MpOOJIeMBbl, WX MOCIEIYIOIMIMM aHaJIM30M C TOYKHU
3peHHUs] TEPCHEKTUBBI JAIBHEHIIEr0 HCIOIb30BaHUA WM pealu3aluyd Ha IPaKTHKE.
«Mo3206011 wimypm» BKIIOYAET TPHU H3Tama: MOATOTOBUTEIBHBIM, dTall Te€HEPUPOBAHUS
ujei, aTan aHanu3a ¥ OUEHKH uiei. [IpomomKUTEeNbHOCTh «MO3TOBOTO IMITYpMay», Kak
npaBwio, He MeHee 1,5-2 waca. Ilpu pazpabomke colepircanusn Keiucoeé (KOHKPEHHbBIX

cumyayuii) ciedyem coonrwoams cieoyrouiue mpedosanus K yueoOHomy Keucy:
— KeWC JO0JDKEH OMHUPaThCs Ha 3HAHUS OCHOBHBIX Pa3fesioB AUCIUTIINHE;
— KelC I0JKEH coiepaTh TEKCTOBBIN MaTepuall (ONMUCAHKUE) U APYTHE BUABI I01a4U
uH(popmanuu (Tabauuel, rpa@uKy, AUarpaMMsbl, WILTIOCTPALUU U T. I1.).
— KeHC He T0JKEH coAepkKaTh NpsAMOM (pOopMyIHUPOBKU MTPOOIIEMBI;

— KeHC JOJIDKCH OBITH HAITMCaH HpO(l)CCCI/IOHa.HBHBIM SA3BIKOM,

— KeHc JOJKEeH ObITh OCHOBAH Ha peajbHbIX MaTepuaiax.
3ananue (s1):

1. TIpoBecTM MeTPOJIOTHYECKYH) JHATHOCTHKY INETOK
cTapTepa, 1aTh 3aKJII0YEeHHe 0 TEXHHYECKOH HCTIPABHOCTH.

Oran. 1. CHATh 3alUMTHBIA KOXYyX cTapTepa, g 3TOro
BBIBEpHUTE JBa 00JITA €ro KPEIUIeHUsI 1 CHUMHUTE.

Oran. 2. UToObI CHATH HIETKH CTapTepa HYKHO OTKPYTHTH UX
KJIEMMBI U OCBOOOJUTH OT MPHXKUMAIOIIUX CBEPXY MNPYKUH. ITO AACT
BO3MOKHOCTh BBHITAIIUTh YTOJBHBIE AIeMeHThl. CHUMHTE HIETKH BMECTE
C MPYXHHAMH, IPOCTO MOJ/IEB UX OTBEPTKOM.

Oran. 3. OuUEHUTb COCTOSHME WIETOK 3JEKTPOIABUTATENS
cTaprepa.

HNucTpyknus k 3tamy 3

Ecau onunma wemox pasna unu mewvwe 12 mm, mo ux
HeoOXo0UMO  3aMeHumsv Ha HoGvle. J{Iumy wemox  3amepums
UMAH2EHYUDKYTIEM.

Oran. 4. YcTaHoBUTE IIETKH, MPIKUMAIOIIUE TPY>KUHBI,
MPUKPYTUTH KIEMMBI U 3aKPETTUTh 3alIUTHBIN KOXKYX cTapTepa.

Otan. 5. Jlath 3akiaioueHHE O BO3MOXKHOCTH JalibHEHIeH
AKCIUTyaTalllH.

|

Puc.3. K srany 3
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2. HpOBeCTI/I METPOJOTHICCKYI0 NTHATHOCTHKY MACJIAHOIO
Hacoca, 1aTb 3aK/JII0YCHHUE O TeXHHYecKoii HCIIPABHOCTH.

Cxema

Oran 1. HaGopom mIynoB MHpOBECTH OUATHOCTHKY 3a30pOB
MeXy 3yObsIMHU IIECTEPEH, a TAK)Ke MEXKIy HapYKHBIMU JHaMeTpaMu
1iecTepeH U CTeHKaMHU KOopItyca Hacoca.

HNucrpykuus k stany 1

3azoper  dondicuvl  Obimb  coomeemcmeenno 0,15 mm
(npedenvro Odonycmumvii 0,25 mm) u 0, 11-0,18 mm (npedenvho
oonycmumwiii 0,25 mm.

Oran 2. HaGopoM IIynmoB NPOBECTH JJAMArHOCTHKY 3a30pa
MEXy BEIOMOI IIECTEpHEH M €€ OChI0, a TaKXKE MEXIy BaJIHMKOM
Hacoca U OTBEPCTUEM B KOPITyCeE.

HNHcTpykuusa K 3Tamy 2

3azopwr dondichvl 6vimv coomeemcmeenno 0,017—0,057 mm
(npedenvro oonycmumviti 0,10 mm) u0,016—0,055 mm (npedenvho
donycmumutii 0,10 mm).

Oran 3. Habopom mynoB u mranroit III-1 npoBepbTe 3a30p
MEX/1y TOPIIAMH [IECTEPEH U IIIOCKOCTHIO KOPITyca.

HNucTpyknus K sramy 3

3azop Oonxcen Owvimv pasen 0,066—0,161 mm (npedenvHo
oonycmumvtii 0,20 mm).

Otan 4. JlaThb 3aKkiOYeHHE O BO3MOXXHOCTH JabHEUIIICH
IKCILTyaTaIlliy MaclTHOTO Hacoca.

Puc.3. K srany 3
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3. IlpoBecTH MeTPOJIOTMYECKYI0 JAHATHOCTHKY reoMeTpHYecKoid (OpMbI KOPEHHBIX IIeeK
KOJICHYATOI0 BaJia, 1aTh 3aKJIIOYEeHHE 0 TEXHUYeCKOI HCIIPAaBHOCTH.

[Ipy nmoMomm MUKpOMETpa MPOBEIUTE HM3MEPEHHUS IIATH KOPEHHBIX IIEEK KOJEHYaToro Bajia
COIJIACHO PUCYHKY 1.

HIMEDRPHOA AAOCKOCT T

HaMERREMOR TIaCKOOTE 2

HIMEPASMOA IVIOCKOCTE 3

2 /

_ -

Pucynok. 1. Mecrta 3amepoB npu onpeneneHun Pucynox 2. Mccrenyemblii KoJIeHUaThIN Bal
reOMEeTPUUYECKOI POPMBI HIEHKH KOJIEHYATOTO (HOMUHAbHBIE pa3Mepbl KOPEHHBIX IIEEK).
Baja: 1 — KopeHHas 1eiika; 2 — maryHHasl meika.

[IpoBecTn Kaxka0o€ W3MEpPEHUE C TPEXKPATHOM IIOBTOPHOCTBIO, HAWTH CpEJHEE 3HAYCHUE
M3MEpSIeMON BeTMYMHBI M 3aHECTH JJAaHHbIEC B Ta0uiy 1.

Tabmuna 1 - Pe3ynbraThl H3MepeHHi

Ha3Banue u N3mepsiemas miockocTs 1 | N3mepsiemasi IIIOCKOCTh 2 | N3mepsiemasi mI10CKOCTh 3

HOMED mielku | 3amep | 3amep | 3amep Cp. 3amep | 3amep | 3amep Cp. 3amep | 3amep | 3amep Cp.
1 2 3 1 2 3 1 2 3

Kopennas 1
Kopennas 2
Kopennas 3
Kopennas 4
Kopennas 5

Ha ocHOBanuu MOJIYUYCHHBIX JAaHHBIX CACIIATh 3aKIHOYCHHUEC O U3MCHCHHUU FCOMeTqueCKOP’I q)OpMBI
mMECK (HaJ'II/I‘lI/Ie KOHYCHOCTH, 60‘IKOO6p33HOCTI/I, Ce,Z[J'IOBI/I,I[HOCTI/I). I[aTB 3aKIIIOYCHUEC U ONPCACIUTL Ha

KaKyl0 BEIMUYMHY HEOOXOAUMO PO oBaTh MIEHKU U3 psaa BEIUYUH (PEMOHTHBIX pa3MepoB): 0,25, 0,5,
0,75 1 1,00 mM.
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4. IIpoBecTH METPOJIOTHYECKYIO TUATHOCTUKY POTOPA
aBTOMOOWJIBHOI0 reHepaTopa ¢ NpUMeHeHHeM
MYJbTHMETPA, 1aTh 3aKJII0UYeHHE 0 TEXHNYECKOM
HCIPABHOCTH

Cxema

Oran. 1. Tect oOMOTKM BO30OYXICHHS Ha HaIUYHE
KOPOTKO3aMKHYTBIX BUTKOB WJIH OOpbIBOB. BcTaBbTe KpacHBIiM
ryn B rHe370 «Q», a yepHsid B THe310 «COM». [1oBOpOTHBII
MEepPEKIoYaTeab  MYJIbTUMETPA  YCTAaHOBUTE B  PEXKUM
«u3MepeHue compotuBieHus — npeaea g0 200 Owmy».
[Ipuctynaiite kK  u3MepeHusM. 3MmepurenbHble  IIyIIbI
MIPUCOCIUHUTH K 000MM KOHTAKTHBIM KOJIBILIAM.

HNucrpykuusi k 3rany 1. V  paboueco pomopa
conpomugnenue 0OMOMKU B030YHCOEHUS IeHCUm 6 npeoenax
1,8..5 Owm. Ecnu 3HAYeHUs CONnpoOmueeHus
HUJCE — NPUCYMCMEYIOM KOPOMKO3AMKHymble eumku. Ecau
MYyIbmMUMemp  noKajxcem 0OECKOHeyHO 0oabuloe 3HAYeHUe
CONpOMuUBIeHUss — NPUCYmMcmayem oopvl8 0OMOMKU.

Oran. 2. Tect oOMOTKM BO30YXKIAEHUS HA KOHTaKT C
KOpITycoM («maccoii»). BctaBbTe KpacHbI 11ym B THE310 «2», a
yepHbld B THe310 «COMy. I[loBOpOTHBIN MepeKIovaTensb
MYJIBTHMETpPA YCTaHOBHTE B pPEeXUM «HU3MEpeHHe
conpotuBiienus — mnpenen g0 200 Owmy». I[lpucrtymaiite
m3MepenussMm.  OIWH  IIyn  OPHUCOCTUHHTE K  JIIOOOMY
KOHTAKTHOMY KOJIbILY, a IPyroi — K MOJIFOCHOW YallKe poTopa.

Nucrpykuuss k 3ramy 2V ucnpasnoco pomopa
KOHMAaKm 0OMOmMKU 8030YHCOEHUSL C KOPNYCOM OMCYMCMEYem, O
uem Oyoem ceudemenbcmeosams OeCKOHeUHO 00IbUloe 3HAYEHUE
conpomueneruss Ha Oucniee Myilbmumempa, eciu NOKA3AHUS
HU3KOOMHbLE — POMOP HEUCHPABEH.

Puc.2. K stany 2.
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S. IIpoBecTH METPOJIOIHYECKYI0 JUATHOCTUKY CTATOPA U
JAHUOTHOTO MOCTA AaBTOMOOMWJILHOI'0 FeHEePaTOpPa ¢ NpUMeHeHHeM
MYJbTHMETPA, 1aTh 3aK/JI04YeHHe 0 TeXHUYEeCKOi HCIIPaBHOCTH

Cxema

Oran. 1. Tect 0OMOTOK cTaropa Ha KOHTaKT C KOPITyCOM
«Maccoit»). BcraBpTe KpacHbIl 1ryn B rHe3fo «(2», a 4yepHbId B
rae3no  «COMy». TloBOpOTHBIM mepekovaTeab MYJIbTUMETPA
YCTaHOBUTE B PEXKHUM «U3MEpPEHUE COMpPOTUBIEHUS — npeaen a0 200
Om». Ilpuctynaiite k uamepeHusiM. OJUH Iyl COCAUHUTE C OJHUM
M3 KOHIIOB OOMOTKM CTaTopa, a Apyroil — ¢ xopmycom. [loBropure
n.4, 4TOOBI MPOBEPUTH BcE OOMOTKH CTAaTOPA.

Hucrpyknus k 3rany 1. V ucnpasnoco cmamopa konmaxkm
obmomxu ¢ Kopnycom — omcymcmeyem, O uem  Oyoem
c8UdemenbCmaosams bOecKoHeyHo bonvuioe 3HaueHue
conpomugnenus Ha Oucniee MyIbmumempd, eciu NOKA3aHUs
HU3KOOMHbLE — CIAMOP HEeUCNPABEH U HYIHCOAEeMCsl 8 nepemMomKe.

Ortan. 2. TectupoBaHue NHMOJIOB BhIIpsAMUTENS. BcTaBbTe
KpacHbIl 1iyn B THe310 «{)», a 4epHbli B THe300 «COM».
[ToBOpOTHBIN MepekItoyaTeslb MYJIbTUMETPA YCTAaHOBUTE B PEXUM

O] 4%‘7 [Ipuctynaiite Kk n3mepenussM. OJIMH LIyl COEAUHUTE C
MIFOCOM WJIM MHUHYCOM BBINIPSIMHUTENS, @ APYTrod C BBIBOJOM (hasbl.
3arioMHUTE MOKa3aHus MyJabTUMeTpa. [loMeHsiiTe iynsl MecraMu U
CpPaBHUTE PE3YyJbTaTbl U3MEPEHHsS] C MPEAbIAYIIMM pE3yJIbTaTOM.
[ToBropute nn.4 u 5 ¢ ocTadbHBIMU BhIBOJAMU (a3.

Hucrpykuusa k srany 2. Hcnpaguwiii 0uoo nponycmum
MoK mobko 8 00HoM HanpaseieHuu. Eciu mox npoxooum 6 npsimom u
0OpamHOM HaANpasieHuu, Ouood npooum.

Puc.2. K stany 2.

Kpurepuu ouenku:

- OLEHKA «OTJMYHO» BBICTABJISAETCH KOMAaHJ€ CTYAEHTOB, €CJIHU COCTaBJICH
MIPaBUJIBLHBIA ATOPUTM PEIICHUS 33J1a4yH, 3a/1ada pericHa BEpHO, MOSICHUTEIbHAS 3aMCKa
K 3amaue u ee rpaduyeckas yactb odopmieHbl B cooTBercTBUU ¢ ECKJI, cTyneHTb
BIaJCOT uHpOpMaIMe, CBOOOAHO TOSCHSIOT XOJ pEIICHUs, CHOCOOHBI CienaTh
MIPaBUJILHBIC BBIBO/IBI.

- OIEHKA «XOPOIN0» BBICTABJNAETCS KOMaHAEe CTYAEHTOB, €CJH COCTaBJICH
MPaBUJILHBIA aJTOPUTM PEIICHUS 3a/layd, B JIOTHYECKOM PACCYXJICHUU W PEIICHUU HET
CYIIIECTBCHHBIX OIIMOOK, HO 3ajava PEIIeHa HepalmOHAIBHBIM CIIOCOOOM HJTH JIOIYIIICHO
He OoJiee NByX HECYIIECTBEHHBIX OINMMOOK, MOJTy4YeH BepHBIM OTBET. [loscHuTenbHas
3amucKa K 3amade U ee rpaduyeckas dactb odopmiieHsl B cooTBeTcTBHM ¢ ECKI/I,
CTYIIEHTHI BIAACIOT HH(pOpMaIUel, CBOOOJHO TMOSACHSIOT XOJ PEIIEeHUs, CIIOCOOHBI
C/eNIaTh MPaBUIIbLHBIE BHIBOIBI.
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- OLICHKAa «YAOBJETBOPHUTEJIbHO» BBICTABJIACTCH KOMAaHAE CTYJEHTOB, €CJIH
3a/1aHUE TIOHSTO MPABWIBHO, B JIOTHUYECKOM PACCYKJICHUH HET CYILIECTBEHHBIX OIIMOOK,
HO JIOMYIICHBI CYIIECTBEHHBIE OIMMOKKM B BBIOOPE CPEIACTB H3MEPEHUS WU B
MaTeMaTUYECKHX pacyerax; 3ajadya pelleHa HE MOJHOCThIO WIM B OOIIEM BHIE, HO
pe3yabTaThl oopmiteHbl B cootBeTcTBHE ¢ ECK/I.

- OLICHKA «HEYAOBJIETBOPHMTEJIbHO» BBICTABJIACTCH KOMAH/E CTYIAEHTOB, €CIIU
3aJlaHUEe HE TIOHATO, €CTh CYIIECTBEHHBIC OITMOKH B JIOTHUECKOM PACCy’KJICHUH, 3a/1a4a HE
penieHa.

CocraBurtens: mpenojaBareib Kadeapbl TEXHUYECKONM MEXaHMKHM U KOHCTPYHPOBAHUS
MammH Bepryw B.M., k.T.H., [0HeHT Kadenppl TEXHUYECKOM MEXaHUKU U
KOHCTpynpoBanus mamuH Konecankos A.C.
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