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IlepeyeHb KOMNIETEHIMA M UHAMKATOPOB JOCTHKCHHUSI KOMIIETCHIUU ¢ YKa3aHMeM 3TanoB (OpMUPOBAHUA B IpoLecce

OCBOCHUS TUCHMUIIMHBI

MK 1.1. MNpoBoaguTb aHanM3 TEXHONOIMMYECKUX Onepauui npou3BOACTBA W pa3pabaTbiBaTb MNPeAsiIOKEeHMA Mo
aBTOMaTU3auUMKM NMPOU3BOACTBEHHbIX NPOLLECCOB.

MK 1.5. MpoBoanTb paboTbl NO MOHTAXY, UCNbITAHMAM, HAaNAAKE U cAaYe B SKCNAyaTauuto 3/1eKTPOHHOro obopyaoBaHUA
N CUCTEM aBTOMATMYECKOro ynpasaeHuA.

MK 2.2. KoHTpOAKpoOBaTb M aHaNM3MPOBATb PYHKUMOHUPOBAHUE CUCTEM aBTOMATUMYECKOrO ynpasB/ieHMs B npouecce
aKcnayaTaumu.

MK 2.3. MpoBoanTb pernameHTHble W NpodunakTUYeckme paboTbl, HACTPOMKY 0OOpPYAOBAHMA M NPUKIALHOIO
nporpammHoro obecneyeHmnsa aBTOMaTUYECKMX CUCTEM YMPaBAEHUS.

MK 3.2. MpoBoaAnTb TECTOBYIO NPOBEPKY, NPOPUNAKTUYECKMIN OCMOTP MU PEryINPOBKY 3/1EKTPOHHOrO o0bopyaoBaHma m
CMCTEM aBTOMATUYECKOro YNpaBJieHUA.
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«Ka3aHcKHIl HAIIMOHAJILHBIA HCCJIe10BATEILCKHA
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[Tpodunn: 27.02.04 «ABTOMAaTUYECKHE CHCTEMbI YIIPABJICHHS )
Cemectp__ 2

1. COBOKYITHOCTH OTIepAaIlHii, BBITOIHAEMBIX JUIS ONIPEICICHUS KOJTUIECTBEHHOTO
3HAYCHUS BEJIMYMHBI, HA3bIBACTCS

1) BenmuuuHa;

2) 3HaYEHHUE BEJINYMH;

3) u3mMepeHue;

4) kanuOpoBKa;

5) moBepka.

2. Kak Ha3piBaeTcs equHuUIA PU3NUECKOM BETUYHUHBI, ONpeaesieMas Yepe3 OCHOBHYIO
eAMHUITY PU3NICCKON BETNIHHBI:

1) ocHOBHas;

2) npou3BOIHAS;

3) cucreMHas;

4) kpaTHas;

5) nonbHas.

3. YkaxuTe BU/IbI H3MEPEHHIA, IIPH KOTOPBIX OMPEACISIOTCS (aKTHISCKUE 3HAYCHUS
HECKOJIbKUX HEOJHOPOIHBIX BETHMYHH /ISl HaXOKACHUS (YHKIMOHAIEHON 3aBUCIMOCTH MEXKTY
HUMHU:
1)coBmecCTHBIE;
2)COBOKYIIHBIE;
3)npeoOpa3oBaTenbHbIE;
4)npsimele;
5)cpaBHUTENBHBIE

4. YxaxuTe 00BbEKTHl METPOJIOTUH:

1) PocrexperynupoBanue;

2) METPOJIOTHYECKHE CITYKOBI;

3) MeTpoIOruyecKue CIIyKObl FOPUINIECKUX JIHII;
4) Hedu3nuecKre BETUUNHBI;

5) mponykuus;

6) pu3nueckne BEIMUNHEI.

5. Kak Ha3bIBaeTCs KOJTMUYECTBEHHAS XapaKTePUCTUKA PU3UICCKON BETHUNHBI:
1) BennuuHa;

2) enuHUIa PU3NIECKON BETUINHBI,

3) 3HaueHue PpU3NUECKON BEINUMHBI,

4) pazmep;

5) pa3MepHOCTb.



6. Kak Ha3piBaeTcst 3HaUeHHE (PU3NIECKON BEIHMUMHBI, KOTOPOE UICATBHBIM 00pa3oM
OTpakayio Obl B KAYECTBEHHOM M KOJMYECTBEHHOM OTHOIIIEHUSIX COOTBETCTBYIOUIYIO
(U3NIECKYIO BETUUNHY:

1) neficTBUTEIBHOE;
2) UCKOMOE;

3) HOMUHAJIBHOE;
4) UICTUHHOE;

5) dbakTuyeckoe.

7. Kakue cpenctBa u3MepeHuil cocTosT U3 (PyHKIHOHAIBHO O0bETUHEHHBIX CPEICTB
U3MEPEHUH U BCIOMOTaTEeNbHBIX YCTPOHCTB, COOPAHHBIX B OHOM MECTE:

1) u3mepurenbHbie TPUOOPHI;

2)U3MepUTEIbHBIE CUCTEMBI;

3)U3MepUTENbHbBIE YCTAaHOBKH;

4)u3MepuTebHbIC MPeoOpa3oBaTelIu;

5)3TanoHBI.

8. CraTtuyeckue U3MEPEHUs — 3TO U3MEPEHUSL:
1) npoBOAMMBIE B YCIOBUSX CTallMOHApa
2) uckomoe 3HaueHue PU3NYECKON BETUUUHBI OMPEIEISIIOT HETIOCPEICTBEHHO MTyTeM CPaBHEHHS
C MEpOM ATOM BEJIIUYHUHBI
3) IpOBOAUMBIE MPU TOCTOSIHCTBE U3MEPSAEMOI BEIIMUUHBI
4) "1"+"2"
5) Bce BepHO

9.Kak Ha3bIBaeTCs KaueCTBEHHAS XapaKTCPUCTHKA (1)H3HHGCKOﬁ BCJINYHUHBI:

1) BenuuunHa:

2) equHuIA (PU3NYECKON BETUUNHBL,
3) 3HaueHHe PU3NUECKON BETUUUHBI,
4) pazmep;

5) pa3MepHOCTh

10. JIuneiinble pa3mepsl JensATCs Ha:
1) HOMUHAITBHBIE, IEHCTBUTENLHBIC U ITPEIEITbHBIC
2) MM, CM U M
3) HOpMasbHBIE, MAKCUMAITbHBIE 1 MUHUMAJIbHBIE

11. Kak Ha3bIBaIOTCS TEXHUYECKUE CPEACTBA, IPEIHA3HAUECHHBIC AJI1 BOCTIPOU3BEICHUS,
XpaHEHUS U TIepe/laul €AMHUIBI BEJIMUMHBI:

1) BeleCTBEHHBIE MEPHI,

2) UHIUKATOPHI;

3) u3MepuTenbHbIe IPeodpa3oBaTey;

4) craHmapTHBIE 00pa3Ibl MATEPHAJIOB U BEIIECTB;

5) ATaNOHBI.

12. A6cosoTHas OTPEIIHOCTh U3MEPEHHSI — 3TO:
1) aGcomoTHOE 3HAYECHUE PA3HOCTH MEXAY ABYMS IOCIEIOBATEILHBIMU PE3yJIbTaTaAMU

U3MEPEHUS



2) COCTaBISIOIIAS TOTPEIIHOCTH M3MEPEHHIA, 00YCIOBICHHAs HECOBEPILICHCTBOM IIPUHSTOTO
METO/1a U3MEPEHUI

3) SIBISIOIIASICS CJICACTBUEM BIMSHUS OTKJIOHEHHUS B CTOPOHY KaKoro — JIM0O U3 apaMeTpoB,
XapaKTEePU3YIOUTUX YCIOBUS U3MEPECHHS

4) pa3HOCTL MG)KI[y I/I3MepeHHBIM nu l[GfICTBHTCJIBHBIM 3HAYCHHUECM 1/13Mep;1eM0171 BCIIMYNHBI

5) BCe nepeurcIeHHOE BEPHO

13. CpencTBa METPOJIOTUH — TO ...

14. ITpu xakux BHIAX U3MEPEHUI HCKOMOE 3HAaUYE€HNE BETMUUHBI TIOTY4al0T
HEIOCPEACTBEHHO OT CPEJCTBA U3MEPEHUM:
1) npu IMHAMUYECKUX;
2) npyu KOCBEHHBIX;
3) IpH IPSIMBIX;
4) npu MHOTOKpPATHBIX;
5) npu OAHOKPATHBIX;
6) IpU CTaTHYECKUX

15. Cucremarnyeckas HOIPEIIHOCTb:
1) He 3aBUCHUT OT 3HAYECHUS U3MEPSIEMON BETMUMHbI
2) 3aBHCUT OT 3HAUEHUS U3MEPSIEMON BEIMUNHBI
3) pa3HOCTh MEXAY U3MEPEHHBIM U J€HCTBUTENIbHBIM 3HAU€HHUEM U3MEPSIEMOM BETMUMHbI
4) cocTaBisoLIasl IOTPEIIHOCTH U3MEPEHHUS], OCTAIOILASCS IOCTOSHHON MJIM 3aKOHOMEPHO
W3MEHAIOIIAsACS IPYU MOBTOPHBIX U3MEPEHUSAX OJHOU U TOW K€ BETNUMHBI
5) cnpasequsst 1", "2" u "3"

16. IIpenen, orpaHMYMBAIOIINN JOMYCTUMOE OTKJIOHEHHE PACIOI0KEHUs TOBEPXHOCTH,
Ha3bIBAKOT:
1) npenenbHBIM pa3MepoM
2) IOIMYCKOM pacmojoKeHus
3) MuHEHHBIM pazMepoM

17. Kakue TpeboBaHUsI IPEABSABISAIOTCA K dTAIOHAM:
1) pazmMepHOCTb;

2) MOTPEIIHOCTb;

3) HEU3MEHHOCTh

4) TOYHOCTb;

5) BOCTIPOM3BOANMOCTE;

6) CIMYaeMOCTb.

18. OTKIIOHEHHST OT HOMUHAIILHOTO Pa3Mepa Ha3bIBAIOTCS:
1) HemocTaTkOM
2) NOTPEeNHOCThIO
3) nedexTom

19. VkaxuTe cpencTBa MOBEPKU TEXHUUECKUX YCTPOHCTB:
1) u3mepuTeNbHbIE CUCTEMBI;
2) xanuOpsr;



3) 9TaJIOHHI |
4) U3MepUTEITbHBIC YCTAHOBKH;
5) u3MepuTensHbIC IPEOOpa30BaTEINH;

CityyaliHasi HOTpEIHOCTD:

1) cocraBnstoIas MOTPEIIHOCTH CITyYaiHbBIM 00pa30M U3MEHSIIOIIASICS TIPU TTOBTOPHBIX
HU3MEPEHUSIX
2) MOTPEIIHOCTh, IPEBOCXOAIIAs BCE TPEABIAYIINE MTOTPEIIHOCTH U3MEPEHHIA
3) pa3HOCTb MKy U3MEPEHHBIM M JICHCTBUTEIIHBIM 3HAYCHUEM U3MEPSAECMOMN BETUUUHBI
4) abCoIIOTHAS IOTPEIIHOCTD, ICJICHHAs HA JICHCTBUTEIbHOE 3HAUCHHE

21. luHaMu4ecKkue U3MEpeHust — 3T0 U3MEPEHHUS:
1) npoBoAMMEIE B YCIOBUSX MEPEIBUKHBIX J1a00paTopuit
2) u3MEHAOIIEN s BO BpeMEHU (PU3UYECKON BETMUMHBI, KOTOPbIE MPECTABIISAETCS
COBOKYITHOCTBIO €€ 3HaU€HHH ¢ yKa3aHHeM MOMEHTOB BPEMEHH, KOTOPbIM COOTBETCTBYIOT 3TH
3HauYEHUs
3) 3HaueHHe U3MEPSIEMO BETMUMHBI OIIPEIENIAETCSI HEOCPEICTBEHHO 110 Macce TUpb
II0CJIEI0BATENIBHO YCTaHABIMBAEMBIX HA BECHI
4) cBsi3aHHBIE C ONpPEEICHUEM CUJI IEHCTBYIOIIMX HA IPOOY UM BHYTPHU MPOOHI

22. YKaxuTe crioco0bl MOATBEP)KICHHS TPUTOJHOCTH CPECTBA U3MEPEHUS K
IIPUMEHEHHUIO:
1) BbI1aya CBUIETENIBCTBA O MIOBEPKE;
2) BBIJa4a CBUACTENILCTBA 00 YTBEPKICHUHU TUTIA
3) HaHeceHHe 3HaKa MOBEPKH;
4) HaHeceHHe 3HaKa yTBEPKICHUS TUIA;
5) BbIgaya U3BELICHHSI O HEIIPUTOTHOCTH;

23. TexHUYECKOE CPEJICTBO, MPEHA3HAYEHHOE JJIs1 U3MEPEHH, UMerolIee
HOPMHPOBAHHBIE METPOJIOTHUECKUE XAPAKTEPUCTHKH, BOCIIPOU3BOAIINE U XPAHSIIINE STUHHILY
(bu3nUecKoil BeIMUMHBI, pa3Mep KOTOPOI MPUHUMAIOT HEU3MEHHBIM — 3TO. ..

1) uHCTpYMEHT n3MepeHuit
2) enuHUIA U3MEPEHUN
3) cpencTBoO U3MEPEHUI

24. KocBeHHBIE HU3MCPCHUSA - 3TO TAKUC U3MECPCHUS, IIPHU KOTOPLBIX:

1) npumeHsieTcsl MeTo]1 HanboJiee OBICTPOTO ONPEICIICHUS U3MEPSIEMON BEITUYMHBI
2)UCKOMOE 3HaYCHHE BEIMYMHBI ONPEAEISIOT Ha OCHOBAHUH PE3YJIbTATOB MPSIMBIX H3MEPEHHIMA
IpyTrux GU3MUYECKUX BEMYHH, CBI3aHHBIX C HCKOMOW N3BECTHON (PYHKIIMOHATHHON
3aBHCHMOCTBIO
3) uckoMoe 3HaYeHUE (PU3UUECKON BETHMUUHBI OMPECIISAIOT IIyTEeM CPABHEHUS C MEPOit ATOH
BEJTMYNHBI
4) ICKOMOE 3HAYCHUE BEJIIMYMHBI OMPEICIISIOT 110 Pe3yIbTaTaM U3MEPEHUI HECKOIbKHUX
(OUBUYECKUX BEITUYUH
5)Bce mepeyrcieHHOE BEPHO

25. Kakue cpeacTBa H3MEPEeHUI MPEICTABISIOT CO00M COBOKYITHOCTh U3MEPUTETHHBIX
npeoOpa3oBaresieii 1 OTCUETHOTO YCTPOMCTBRA!
1)BeliecTBEHHBIE MEPHI;



2)UHAUKATOPBHI;
3)u3mMepuTeNbHbIC TPHOOPHI;
4)u3mMepuTebHbIE CUCTEMBI;
5)uzMepuTeNnbHbIe YCTAHOBKH.

26. YkaxuTe BUAbI U3MEPEHUH, IPH KOTOPBIX YMCIIO U3MEPEHUI paBHACTCS YHUCITY
U3MEPSAEMBIX BEIMYUH:
1) ogHOKpaTHBIE;
2) OTHOCUTEIIbHBIE
3) npsmMble
4) abCONIOTHBIE;
5) KOCBEHHBIE;
6) MHOTOKpAaTHbIE;

27. Kakue 3TaloHbI IEpeJaloT CBOU pa3Mepbl BTOPUYHBIM ITAJIOHAM:
1) MexxyHapOAHbIE 3TAJIOHBI;

2) BTOPUYHBIE ATAJIOHBL;

3) rocynapCcTBEHHBIEC IEPBUYHBIE ATAIIOHBI,

4) KanuoOpHI;

5) pabouue 3TaOHbI;

28. CucTeMarnyeckas MorpenHoCTh:
1) He 3aBHUCHUT OT 3HAYCHUS U3MEPSIEMON BEITMYUHBI
2) 3aBHCHUT OT 3HAYCHHS M3MEPACMON BETMYMHBI
3) cocTaBIIAIONIas TIOTPEMIHOCTH IOBTOPSIOIIASCS B CEPHH U3MEPEHUI
4)pa3HOCTh MEXY M3MEPEHHBIM U JICHCTBUTEIBHBIM 3HAUCHHEM H3MEPSIEMON BETHUHHBI
5) cripaBeTUBBI BCE OTBETHI

29. Kakwue cpencTBa u3MepeHuil COCTOAT U3 (PYHKIIMOHAIEHO 00BETMHEHHBIX CPEJICTB
U3MEPEHUI U BCIOMOTaTeNbHBIX YCTPONUCTB, TEPPUTOPUATBHO Pa300IIEHHBIX U COEJMHEHHBIX
KaHaJIaMH CBSI3U:
1)BeliecTBEHHbBIE MEPHI;
2)U3MepUTENbHBIE CUCTEMBI,
3)u3mepuTeNbHbIe YCTAaHOBKH;
4)UHIUKATOPBI;
5)uzmepuTenbHble TPUOOPHI,
6)u3mepuTenbHble IpeoOpa3oBaTeIn

30. IIpsiMbIe U3MEPEHUS ATO TaKUe U3MEPEHHSI, ITPH KOTOPHIX:
1) nckomoe 3HauEHUE BEINYMHBI ONIPEAEIAIOT HA OCHOBAaHUM PE3YJIBTATOB MPSMBIX U3MEPEHUI
Ipyrux GU3NYECKUX BEIMYHH, CBI3aHHBIX C HCKOMOW M3BECTHON (PYHKIIMOHATHHON
3aBUCUMOCTBIO
2) uckomoe 3HaueHue PU3NYECKON BETUUUHBI ONPEEISIIOT HETIOCPEICTBEHHO MTyTEM CPaBHEHHS
C MEpOH ATOM BEJINYNHBI
3) npumMeHseTcs MeTo]] HauOoJiee TOYHOTO ONPEIEICHUS N3MEPAEMON BETUYMHbI
4) rpanyrpoBOYHas KpuBast mpruOopa UMeeT BUJI MPSMON
5) "2"+"4"

31. Kakoii pazaen NoCBAIIEH U3Y4EHHIO TEOPETUYECKIX OCHOB METPOJIOTHH:
1) 3akoHOAATeNbHAS METPOJIOTHS;
2) nmpakTu4ecKasi METPOJIOTHUS;



3) npuKiIagHas METPOJIOTHS;
4) TeopeTHYecKas METPOJIOTHS;
5) SKCTIEpUMEHTAJIbHASI METPOJIOTHSL.

32. Kak Ha3bpIBaeTCs 3HaA4YCHUE (DU3MUECKON BEIIMYMHBI, KOTOPOE HUCATLHBIM 00pazoM
OTpakayio Obl B KAYECTBEHHOM M KOJIMYECTBEHHOM OTHOIIIEHUSIX COOTBETCTBYIOUIYIO
(U3NIECKYIO BETUUNHY:

1) neficTBUTENBHOE;

2) UCKOMOE;

3) UCTUHHOE;

4) HOMMHAJIBHOE;

5) dbakTHveckoe.

33. [IpenmeToM METPOJIOTUH SBIISIETCS-. . ...

34. [laiiTe onpeaeneHne MOHATUS «METOANKA U3MEPEHUI»:

1) uccnenoBanue v MOATBEPAKAEHUE COOTBETCTBUS METOAMK (METOAOB) U3MEPEHUN
YCTaHOBJIEHHBIM METPOJIOTMYECKUM TPEOOBAHUSIM K U3MEPEHUSIM;

2) COBOKYNHOCTb KOHKPETHO ONMCAHHbIX ONEpalnii, BHIIOJIHEHNE KOTOPBIX
o0ecreynBaeT NOJIy4eHNUE Pe3yJIbTaTOB U3MEPEHUI ¢ yCTaHOBIEHHBIMU MTOKa3aTEIIMU
TOYHOCTH,;

3) COBOKYITHOCTB OIlEpaliii, BHIIOIHAEMBIX B LIEJIAX ONpPEAeSICHHs JeHCTBUTEIBHBIX
3HAYECHUI METPOJIOTUYECKUX XAPAKTEPUCTUK CPEICTB U3MEPECHMUI;

4) COBOKYIHOCTb OIepalni, BHIIOIHIAEMBIX /IS ONPEAETIeHNs KOJTUYECTBEHHOTO
3HA4YCHUS BEIIMYHHBL

5) COBOKYITHOCTb CPE/ICTB U3MEPEHUIL, MPeIHA3HAYCHHBIX AJI U3MEPEHHUI OJTHUX U TeX
’K€ BEJIMYMH, BBIPAKEHHBIX B OJJHUX M TEX )K€ €IMHUIIAX BEJIMYMH, OCHOBAHHBIX HA OJHOM M TOM
K€ IPUHLUIIE ACHCTBUSA, UMEIOIIHUX OJMHAKOBYIO KOHCTPYKIUIO U U3TOTOBJICHHBIX 10 OJHON U
TOM K€ TEXHUYECKON JOKYMEHTAIIUY.

35. IIpomeaypa, mocpecTBOM KOTOPOH TPEThsl CTOPOHA JaeT MUChbMEHHYH TapaHTHIO, YTO
yCIIyTa COOTBETCTBYET 3aJaHHBIM TPEOOBAHUSIM.

1. Crannapruzanus
2. YHudukauus

3. Ceprudukanus
4. Cummuuduxanus

36. HopmaTuBHBINA JOKYMEHT, KOTOPBII YTBEPKIAeTCSI MEXKAYHAPOIHON OpraHU3aIfeit no
CTaHapTU3aLUU

1. PernonanpHbIN CTaHIAPT

2. Mex1iyHapoiHbIN CTaHapT

3. MexrocyaapCTBEHHBIN CTaH1ap

4. HarmonanbHbIN cCTaHIAPT

37. Meron cTaHAapTU3aLUH, KOTOPbII IPUMEHSETCS sl YCTAaHOBIIEHUS palliOHAIBHON
HOMEHKJIATypbl U3TOTaBIMBAEMbIX U3/ETHI C L1ebl0 YHU(UKAIIMY, TOBBIIICHUS CEPUITHOCTH U
pa3BUTHSA CIIELUATIN3ALNNA UX IIPOU3BOICTBA

1. Tunmsanus

2. Cucremarusanus



3. ArperatupoBanue
4. [TapameTpudeckas CTaHIaPTH3ALIHS

38. INomyuyenue unpopmanuu o pazMepe puzndeckon mim Heu3nueckon BETMUUHBI
1. KonTposnb
2. Meronuka u3MepeHus

3. Usmepenue
4. TTorpenrHoCTh U3MEPECHHUS

KpuTtepuu oneHKy 3HaHMI1 CTYIEHTOB HA 3a4eTe.
36-40 OamnoB (OLlEHKa OTJIMYHO) — CTYICHT Ha KaXIblii M3 TpPEeX BOIPOCOB

oOHapyXuBaeT TJIyOOKOE 3HaHWE NPOrpaMMHOrO  Marepwaia. YMeeT  CBOOOJHO
OpPUEHTUPOBATLCS BO BCEX Tpex Bompocax. OTBET MOJHBIA U MpaBUIbHBIA. CTYICHT YBEPEHHO
OTBEUaeT HA JJOTIOJHUTEIbHBIE BOIPOCHI.

30-35 GamnoB (OIlEHKAa XOPOIO) — CTYJACHT OOHApY)KHUBAeT MOJHOE 3HAHHE y4eOHOIro
MaTepuaia Ha BCE MPEUIOKEHHbIE BOMpPochl. HO OTBeThl HE apryMeHTHUPOBaHBI, HE
MOJATBEPKIeHBI TpuMepaMu. OTCYTCTBYET COOCTBEHHAsS! TOYKA 3PEHHSI, OTBETHl COMBUMBHI.

24-29 6amnoB (OlleHKA yA0BJIETBOPUTEIBLHO) — CTABUTCS B TOM CiIy4ae, KOrja B OTBETax
Ha TIPEJUIOKCHHBIE BOIIPOCHI JIOMYCKAIOTCS MOrpenrHocTH. [Ipu oTBeTe 00HApPYKEHO HE MOTHOE
MOHWMAaHUE CTYJCHTOM TEOPETHUECKOT0 Marepuana. OTBET HOCUT ITOBEPXHOCTHBIN XapaKTep.

Menee 24 OamioB (OICHKA HEYJAOBJIETBOPUTEIBLHO) — HCIOHMMAaHUE CTYACHTOM
OCHOBHOTO COJIEp’KaHUs TEOPETUYECKOr0 MaTepuana M JOMYIIEH Psiji CYIIECTBEHHBIX OLIMOOK.
Habmro1aeTcst MHOTO HETOYHOCTEH.



MuHUCTEPCTBO HayKu 1 Bbiclero obpasoBaHua Poccuitckon Peagepauum
HUXKHEKaMCKUil XMMUKO-TEXHONOTUYECKUIA MHCTUTYT (dunuan) degepanbHoro
rocyfapcTeeHHOro 61043KeTHoro o6pa3oBaTesibHOrO yupeKAeHuWA Bbicluero o6pasoBaHun
«KasaHCKMiA HauMOHaNbHbIN UCCNe0BaTeNIbCKUIA TEXHOIOTMUECKUIA YHUBEPCUTET»

Hanpasnenue noarorosku 27.02.04 «ABTOMATHYECKHE CUCTEMBI YIIPABICHHS

KomnuiekT 1adopaTopHbIX 3a1aHUi
Lenp mepBbIX MATH Ja00paTOPHBIX pabOT- HAYYUTH CTYJCHTOB PEIICHUIO MPAKTHYECKUX
3a1a4 MyTeM NMPUMEHEHUS CIEHUANbHBIX MPOrpaMM OOpa0OTKM AAHHBIX HAa MpUMEpe PaOOTHI
nporpammel «Excel»
JlaGoparopHasi padora Nel
Tema: «Dusnueckas BennunHa. Cucremsl enunnl; ®B; Bocnpoussenenue u nepenaya
pazmepoB ®B; OcHoBbl Teopun usmepeHuil; OCHOBHBIE MOHSTHS, CBA3aHHBIE CO CpPEACTBAMU
n3mepennit (CH)»
3aganue: CocTaBUTH NpPOrpaMmy /Ui pelleHHsl 327a4 MO TeMe: «AOCOTIOTHaf,
OTHOCHUTEJIbHAS U IPUBEJICHHAs IOIPEIIHOCThY
3apaua 1. /[muHa ¥ mMprUHa KOMHATBI, U3MEPEHHbBIE C TOYHOCTHIO 10 1 cM, paBHbI, a = 5,43
M u b = 3,82 M. OLIeHUTh MOTPENIHOCTh B ONpPEeNICHIH TUIOMAa KOMHAThl S = a*b = 20.7426
M2,
3apaua 2. Ilpu mnoBepke KOHIIEBOM Mephl UIMHBI HOMHUHAJIBHOTO paszmepa 100 mm
nonydeHo 3HadeHue 100,0006 mm. OnpenenuTs aOCOMIOTHYIO U OTHOCHUTENIbHBIE MOTPELIHOCTH
MEpBI.
3agaua 3. Temmeparypa B MacisiHOM TepMOCTaTe M3MepsieTcss 00pa3lOBHIM MaJOYHBIM
CTEKJITHHBIM TEPMOMETPOM M IOBEPSIEMBIM Iapora3oBbIM TepMomeTpoM. [lepssiii mokazan 111
°C, Bropoit 110 °C. Omnpenenutre HCTUHHOE (IEHCTBUTENHHOE) 3HAYEHHE TEeMIEpPaTyphl,
MOTPENIHOCTh MOBEPSIEMOro Mpulopa, MOMpaBKy K €ro MoKa3aHUSM U OLEHUTE OTHOCUTEIbHYIO
MOTPEIIHOCTh TEPMOMETPA.
3agauya 4. HomunanbHOe 3HaueHue BosbT™MeTpa 15B. [leiictBuTensHOe 3HaueHue 14B.
Kiacc Tounoctu 1,0. Onpenenuts aOCONIOTHYIO MOTPEIIHOCTD MPUOopa.
JlaGopaTopHas padora Ne2
Tema: «lloHsATHE MHOTOKpaTHOTO M3MEpEHUs. AJTOPUTMBI 00paOOTKH MHOTOKPATHBIX
U3MEPEHUI»
3aganue: CocTaBUTH NMPOrpamMMmy I pemieHust 3agad no rteme: «Mckiaodenue
rpyobIx oIHOO0K».
1. Kpurepuii «Tpé€x curm».
2. Kpurepuii Pomanosckoro.
3. Kpurepuii lllapise.
4. Kpurepuii Jlukcona

3anaua 6.1

[Ipu quarHocTHPOBAHWU TOTIJIMBHON CHCTEMBI aBTOMOOWIIS pe3yabTaThl TISITH U3MEPEHUN
pacxona TornuBa coctaBuiu: 22, 24, 26, 28, 30 n va 100 kM. [Tocneanuii pe3ynbTaT BhI3bIBACT
comuenue. [IpoBeputh 1o kpuTepro PoMaHOBCKOT0, HE SBIISIETCS JIM OH TIPOMAXOM.

3anaua 6.2

bobino npoBeaeHo nATh U3MEPEHUI HanpsbkeHus B anekTpoceTH. [lomyueHsl crnenyromniue
nanneie: 127,1; 127,2; 126,9; 127,6; 127,2 B. Pesynprat 127,6 B cymecTBeHHO (Ha mepBBIid
BSFHHI[) OTJINYACTCA OT OCTAJIbHBIX. HpOBepI/ITB, HC ABJISICTCS JIM OH IIPOMAaxoM.



3agaua 6.3.

B HOpMaNbHBIX YCIIOBUSX TONy4YeH psia u3 nsatu Habmoaenwii: 10,8 B; 10,5B; 9,25 B;
9,6B; 10,1 B. Omnpenenuth pe3yapTaT usMmepenust orneHky CKO, pe3ynbrar u3MEpeHHs M
JIOBEpUTENbHBINA HHTEpBaJ pe3ynbrara uMepenus npu L = 0,95

n=4 =2,35n=5 t,=2,78

3agaua 6.4
3anummuTe pe3ynbratr B cootBercTBuM ¢ HM1317-86 pe3ynbratr uamepenus npeabayiei
3aJ]auM, €CJIM U3BECTHO, YTO CUCTEMAaTUUYeCKasi MOTrpelHoCcTh npudopa pasHa 0,52B

3agaua 6.5
N3Becten pesynbrar usmepenus 15,32 B +0,2 %, npu uyucne nabmoxenuii 11,
BeposiTHOCTH 0,98 1 HOPMAJIBHBIX YCIOBUSX.

Onpenenure CKO pesynbrato Habmonenui. (t, =2,76).

3amga4da 6.6

[Mpunagnexxutr nu pesynbrar HaOmonenus 0,16 mB x psany u3 14 wabmomenuit c
£ =09muB:- 0,14, - 0,12; -0,1; -0,08; -0,06; -0,04; -0,02; 0,00; 0,02; 0,04, 0,06; 0,08; 0,10;
0,12. mpu(tp = 2,16) ?

3agaua 6.7

[Tpu u3MepeHnm ToKka B HOPMAJIBHBIX YCIIOBHUSX IPOBENICH Psijl HAOMIOJCHUN B MA
10,07; 10,08; 10,10; 10,12; 10,15; 10,16; 10,17; 10,20; 10,40.

Ectb momo3penue, 4To mociueHui pe3yabTaT COIEPKHUT IPyOyr0 MOTPEITHOCTb.

3agaua 6.8
Jeranp Obuta u3MepeHa 6 pa3 U ObUIM MOJTYYEHBI CIEAYIOIINE 3HAYeHUsT B MM: 3,8; 3,5;
3,9; 3,9; 3,4; 1,8. [IpoBeprTe mocieanee 3HaueHue 1o kpureputo llosune.

3agaua 6.9
bein nmonyden cnenyrouuii psa uaMmepenuid nasinenuit B Mlla: 0,86; 0,83; 0,87; 0,84;
0,82; 0,95; 0,83; 0,85; 0,89; 0,88. Asnsercs mu 0,95 rpydoit ommodKoi?

3anaua 6.10

[Ipu 3amepe TemiiepaTypbl Ha KOHTPOJIBHOM Tapenke NnosrydeHsl 3HaueHust °C !

46; 48; 44; 38; 45; 47; 58; 44; 45; 43. IlpoBeputh BCE JM 3HAYCHUS MPUHAIICKAT
JaHHOMY psny?

JlaGoparopHasi padora Ne3
Tema: «IlonsiTue merposornueckoro obecrneuenus; OpraHuzallMOHHbIE, Hay4YHbIE U
METOINYECKHE OCHOBBI METPOJIOIMUECKOT0 00ECTICUEHUS»
3amauu HA OKpPYIJIEHHUe.
3agauya 1. Pesynmprar wusmepenuit nasinenus 1,0600 Ila, morpemmHocTs pesyibrara
m3mepennit J1=0,001 Ila. 3anummre pe3ynbTarT U3MEpEeHUs AABJICHUS, MOJIb3YICh NPABUIAMHA
OKpYTJICHUH.
3anaua 2. Ilonp3ysich nmpaBuwiIaMu OKPYTJICHHUS, 3alUIINTE pe3yabTaThl u3mepenuit 148935
M; 575,4555 m; 575,450 m; 575,55 m; 325,6798, ecnu mepBasi U3 3aMEHSIEMBIX MU SBIACTCS
MATOM O cUeTy (CJeBa HAIpaBo).
3anaua 3. Oxpyriaurte u3MepeHus 10 nepoi 3Havamen mudpst 8,27; 0,0862; 857,3; 0,237,
0,00035; 43,5.



3apaua 4. Pe3synabTaT u3MEpEHUs] OKPYIJIUTh C TOYHOCTBIO «JI0 MOTPEIIHOCTUY, T.€.
nocHeA s 3Havaas udpa J0HKHA HAaXOJUTHCS B TOM K€ pa3psilie, UTO U B MOTPEIIHOCTH

243,871 + 0,026

243,87 + 2,6

1053 + 47

3apaua 5. Temnoxon paccuntan Ha 1000 maccaxupoB u 30 wieHoB komaniabl. Kaxnas
cracateipHasi HUIIONKa MokeT BMecTuTh 70 yenoBek. Kakoe HanmeHblliee YHCIO IITIOMNOK
JOJKHO OBITh Ha TEIJIOXOJIE, YTOOBI B Clydae HEOOXOAMMOCTH B HUX MOXKHO OBLJIO pa3MECTHTh
BCEX MMACCAXHUPOB U BCEX WICHOB KOMaHIbI?

3agauya 6. B nauke 500 muctoB 6ymaru ¢popmata A4. 3a Henemo B oduce pacxomyercs 800
muctoB. Kakoe HauMeHblIllee KOJIMYECTBO Mayek OymMaru Hy>KHO KyIUTh B 0duc Ha 7 Helenb?

3agauya 7. boapHOMY IpONMCaHO JEKAPCTBO, KOTOPOE HYKHO NUTH 10 0,5 T 4 pasa B ieHb B
teueHue 16 nuei. B onno#t ymakoBke 10 tabnetok nekapctsa mo 0,5 r. Kakoro HaumMeHbIIEro
KOJIMYECTBA YITaKOBOK XBAaTUT Ha BECh KypC JieueHuUs1?

3apava 8. Oxpyrnuts uncio S = 20,7426 10 3HaYaIIMX 3HAKOB.

JlabopaTopnas padora Ned

Tema: «IloHsATHE MHOTOKPATHOTO U3MEpEHMs. AJNTOpUTMbI 0OpaOOTKHM MHOTOKPATHBIX

M3MEPEHUIN»

3apanme: CocTaBUTH NpOrpamMmy JJisi pelieHusi 3aga4 no reme: «Cucremarudeckasi

NOrPelHOCTh)
3apava 1.
[Ipn u3mMepeHuMH HanpsDKEHUS BOJIBTMETP MokasbiBaeT 36B. CpennHexkBaapaTuueckoe
oTkJIOHeHHEe Moka3zaHnuil = 0.5B. IlorpemHocTs OT MOJKIIOYEHUS BOJIbTMETpa B ceTh = -1B.

JloBepuTENIbHBIC TPAHUIBI JUISI UCTUHHOTO 3HAYCHHS TMAJCHHS HAMPSDKCHUS C BEPOSITHOCTHIO
P=0.95 (tr=1.96) mosHo 3amucats ...35B U 37B, P=0.95

34 B U 36 B, P=0.95

36 B U 38 B, P=0.95

34 B U 38 B, tp=1.96

3agaua 2.

[Ipu MHOTOKpaTHOM M3MepeHuu IUHBI L nmomydensl 3Hauenus B mm: 30,2; 30,0; 30,4;
29,7; 30,3; 29,9; 30,2. VYkaxuTe HOBEpUTEIbHBIE TPAHUIIBI MUCTUHHOTO 3HAYEHUS JUIMHBI C
BeposTHOCTBIO P = 0,98 (tp = 3.143) L=30.1 £ 0.3 mm; P =0.98

L=30.1+0.8 mm, tp=3.143
L=30.1+0.2 MM, P=0.98
L =30.0 £0.3 mm, P =0.98

3agaua 3.

[Ipn wu3mMepeHuM TeMrepaTypbl B TIOMEIIEHHMM TEPMOMETp TMoKa3bBaeT 28° C.
[Torpemnocts rpagyupoBku tepmomerpa +0,05° C. CpeaHekBaapaTudeckoe OTKIOHEHHE G =
0,3C.

C BepositHocThIO 0,9973 (fp = 3) mOBepUTENBbHBIA MHTEPBAT Ui MCTUHHOTO 3HAYCHHS
TEMIIepaTyphl PaBeH ...

1.T=28.0£09°C ;tp=3

2.T=275+09 »C ;P=0.9973

3.T=285+0.8°C ;P=0.9973

4. T=28.0+£04°C ;P=0.9973

3agaua 4.

Pe3ynbpTaThl MHOIOKpPaTHOTO B3BELIMBAHUS Ipy3a (Kr.) ciaenyromue: 1) 25,08; 2)25,03; 3)
25,02; 4)24,99; 5)25,03; 6)25,02; 7)24,99; 8)24,83.

CucremaTnueckass MOTPEHIHOCTb, BbI3BaHHAas HETOYHOCTHIO  YCTAHOBKH  BECOB,
coctasseT (-0,05 kr)



Pesynbrar u3Mmepenuss mnpu JoBepuTenbHOM BeposatHoctu P=0,95 (oTHOCHTENBHAS
IIMPHHA TOBEPUTEIHLHOTO HHTEpBAJIA t IPH YKCIie cTeneHel cBooonbl K=4 cocraBut t=2.776)
sanumiercs kak: Q =25.05  Q=24.99 A =0.07
24,73 <Q<25.25
24.87<Q<25.11
2478 <Q <253
2492<Q<2516 ;P=0.95

Ll A

3amaua 5.

[Ipu mpoBepke aHAJIOrOBOIO BOJBTMETpPaA C MOMOIILI0 MU(PPOBOro, YCTAaHABIMBAIN Ha
HIKayie moBepsieMoro npudopa nokazanue 10 B, u momyuwnu psa Habmonenuii: 10,50 B; 10,60
B; 10,30 B; 10,45 B; 10,75 B. Onpenenuts CUCTEMAaTUYECKYIO COCTABIISIIONIYIO MOTPEIIHOCTH
M3MEPEHHS aHAJIOTOBOT'O CPEJICTBA U3MEPEHHUS.

JlaGopaTopHas padora Ne5

Tema «llonsitue Merposoruueckoro ooOecnedeHusi; OpraHu3anuoHHBbIC, HAy4YHBIE H
METOIMYECKHE OCHOBBI METPOJIOTUUYECKOTO 00CCTICUCHMSI»

3ananue: CocTaBUTH NpOrpamMmy /Jis peleHus 3agay no reme: «Kiaace rTounoctm»

3anaua 1

CyeTynk HIEKTPUYECKOM OHHepruu Kimacca TouyHoctd 2,0 mokaspBaer S00xBt/gac.
[Tpenen nomyckaeMoii abcomoTHOM norpemHocTy pase: 1,0; 5; 10; 25 kBt/gac

3amauya 2
AmMrepMeTp Kiacca, TOYHOCTH KOToporo 1,5 umeer koHeuHoe 3HaueHue mkansl 300 MKA.
Onpenenuth IUana3oH 3HAYEHUW TOKA, B KOTOPOM OTHOCHUTEIbHAS MOTPENTHOCTh HE MPEBBICUT

5%

3agaya 3
MynpTUMETp MPH U3MEPEHUHU IEKTPUUYECKOW €MKOCTH Kilacca TOYHOCTH 2/1 Ha Auanas3oHe
1o 2mMxk® nokaszeiBaer 0,8MKk®. Ilpenen gomyckaeMoil OTHOCHUTENBHON MOTPEUIHOCTH Mpubopa
pasesn: 3,5; 3,0; 1,0; 2,0 %

3agaua 4
[Tpu moBepke omMmMmeTpa Kjacca TOUHOCTH 2.5 B Touke mkainsl 50 Om. O6pa3ioBbiit mpudop
nokazain, Om: 48,5; 48,0; 48,1; 47,9; 47,5; 47,8; 48,2. onpeaenutb TpaHUIBl CIydyaiHON
COCTaBISIONIEH TMOTPENIHOCTH omMMeTpa mnpu BepostHoctd 0,997, cucTteMaTuyecKyro
COCTABJISIONIYIO TOTPEITHOCTH W COOTBETCTBYET JIM TOTPENTHOCTh MPUOOpa €ro K TOYHOCTH.
(Jnmmra mikanel mpubopa cocTaBiseT 95MM, pasMmep OJIHOTO JeNeHUs B TOYKE OTcueTa
noka3aHuil ieHot 2 OM = 4 Mm).

3agaua 5
YkaxkuTe mopsiikoBblii HOMep N MaHOMeTpa, 00eCeunBaloNIIero U3MEPEHUE AaBICHUS
100kI1a ¢ HauBBICIIIEN TOYHOCTHIO

K.T BepxHuii mpenei usmepenus
1. 0,2 B okpyXHOCTH
2. 0,2/0,1
3. 0,5 B OKpyXHOCTH 200xITa
4. 0,5
5. 10



OO01uii NOpsiI0K BHINOJIHEHHUSs Ja00paTOpHBIX padoT 6-10:

1. O3HaKOMHTHCS C COCTABOM JIAOOPATOPHOTO CTEH/IA.

2. M3y4nTh NpuHIUIBI pabOTHI IPUOOPOB CTEHA.

3. IlpousBecTH MOBEPKY (TApUPOBKY) MPHOOPOB.

4. [IpoBecTH BBIYUCIEHHS TEKYLIUX MTOTPELTHOCTEN TPHUOOPOB.

5. I1oAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

6. IloaroToBUTH OTYET: TeMa, LeJIb PA0OTHI, CXEMbI pabOThl OCHOBHBIX NMPHOOPOB
CTeHJIa 1 OJIOK-CXE€Ma YCTaHOBKH, Ta0JIMIa C TEKYILUMU pe3ylIbTaTaMu, pacueT, rpaduku,
BBIBOJIBI 110 paboTe.

JlaGopaTopHas pa6ora Ne6

Tema «M3yuenue nmpuHIMNOB paboOThl TepMornpeoOpa3zoBaTele B CTaTUYECKOM
PEXHUMED.

3ananue:

W3yunth  OpUHLMIBI ~ U3MEPEHHUS]  TEMIEpPAaTypbl, MPOU3ZBECTH  IMOBEPKY
TEPMOAJIEKTPUUECKHUX MTpeoOpa3oBaTeIeH.

Hcxonuble 1aHHbIE /151 BHINIOJHEHUS J1a00paTOpPHOIi padoThl

1. Ne BapuanTa.

2. Metoauueckue ykazaHus K JabopaTopHoi paboTte

IMopsinok BBINMOJIHEHUSA JTa00PATOPHOIT PadoOTHI

1. O3HaKOMHUTBCS C COCTAaBOM JIA0OpAaTOPHOTO CTEHAA [Js TPOBEPKU U
KaJTMOPOBKU JATYMKOB TEMIIEPATYPHI.

Bomnpocsl 1i1s cobecenoBanus mo teme Ne6:
1. KonTtakTHbIEe U OECKOHTAKTHBIC TATYUKHU TEMIIEPaTyphI;

2. TepmoauHaMuyeckas LIKajia.

3. IlpuHuunbel  U3MEpEeHUss  TEMIEpPaTypbl:  TEPMOMETPHl  PACHIMPEHUS;
MaHOMETPUYECKUE TEPMOMETPBI, TUPOMETPHI.

4. TlpeobpazoBartenu Tepmodnekrpuueckue (TIII); npunuun aeicTBus;

5. TlompaBka Ha TemmepaTypy cBOOOIHBIX KOHIIOB TOII; BKIIIOUEHHE TPETHETO
MpoBOAHKKA B 1ienb TOII;

6. Knaccuduxamus u ycnosus padorst TOIT;

7. MeXIyHapoJHble 0003HAUECHMSI TaTYMKOB TEMIIEPATYPHI;

8. Bropuunble mnpubopel g TOIl:  MOTEeHIHMOMETpPUYECKHil  METox;
MUJUIABOJIBTMET.

9. 3amKHYyTbIe U Pa30MKHYThIE CXEMbl Ha MpUMEpE JATYMKOB TemrepaTyphl. Kak
OHM peayin3oBaHbl B CucTeMe ynpaBieHHs, BBICTPOCHHON Ha KOHTpPOJUIEpax.
[TpoBenuTe CPaBHUTENIBHYIO XapaKTEPUCTUKY C MPEABIIYIIUMHU MOKOJIECHUSIMHU
peanu3anuu TaKuxX CXeM.

10. Ucnionp3oBaHre HOPMATHBHOM JOKYMEHTaMKM Ha caiitax  denepanbHOro
uHpOpMAIMOHHOTO  (oHAa TO OOECIEeUeHHIO EeIMHCTBA HM3MEpEeHUil,
POCCTAH-IAPTa, ®epnepainbHOro  areHTCTBA MO  TEXHUYECKOMY
PEeryIupoOBaHUIO M METPOJIOTHH U P TPU paboTe C JaTINKAMU TEMIIEPaTypHI.



JlaGopaTtopnas padora Ne7

Tema «3ydyenne paboTel TepMONpeoOpazoBaTesneii B AMHAMHUYECKOM PEKUME).

3aganue:
N3yunth  OpUHIUIIBI  U3MEPEHUS  TEMIIEpaTypbl, MPOU3BECTH  MOBEPKY

TEPMOAJIEKTPUUECKHUX MTpeodpa3oBaTeei.

Hcxoanbie 1aHHbIE 17151 BHITIOJIHEHUS J1a00pPaTOPHOI padoThI
1. Ne Bapuanra.
2. Meronuueckue yka3aHus K JJabopaTopHoO# padoTe

Bomnpocsl quis codecenoBanus mo reme Ne7:
CraTtuueckas xapakrepuctuka TOII;
JluHaMuueckas XxapakTepucTuka. E€ oTiimune oT CTaTHYECKON.

Cratuyeckas XapakTepucTuka TepMOMETpPOB COITPOTUBIICHUS;
YCTpOUCTBO NaTYUKOB TEMIIEPATYPHI.
CpaBHenue nuHamuyeckux xapakrepuctuk TOIl n TC;

o0k whE

[Tosicuure mony4uBIIMecs rpaduKd MO BOAE U IO BO3JIYXY, MOJyYEHHBIE B
pabore;

/. BoiBogs! muig npaktuyeckoro Beidopa TC u TOII;

8. Kpurepuu Bp1O0Opa norpy»Hoi U BBICTYNAOLIUX YacTel MpubOpoB;

9. HuTennexTyanbHBIE TaTINKHA TEMIEpaTypsl. MIX JOCTOMHCTBA M HEAOCTATKH.

10. KoMMyHUKAIIMOHHBIH ~ MH()OPMAIMOHHBIM  CEpBUC IO  OTCIIEKHBAHHIO
pekiaManuii Ha puoopHI U cpeAcTBa aBToMaTu3anuu. Korga on Heo6xoauMm, u
KOMY?

JlabopaTtopHasi padora Ne§

Tema «/3yuyeHne NPUHUMIIOB M3MEPEHUs TEMIIEpaTypbl M INOBEPKAa JATUYUKOB

TeMrneparypsl. TepMOMETpbl COPOTUBICHUS.

3aganmue:
N3yuuTs  OpUHOMIOBI ~ U3MEPEHUS  TEMIIepaTyphbl, MPOU3BECTH  ITOBEPKY

TEPMOMETPOB COMPOTUBIICHUS.

o0k wbhRE

Hcxoanbie qaHHBIE 1151 BBINOJHEHUS J1a00PaTOPHOiIl padoThl
1. Ne BapuanTa.
2. Metoauueckue ykazaHus K Ja00paTopHOi paboTte

Bomnpocsl 1uist codecenoBanus no reme Ne§:
Tepmonpeobpazosarenu conporusienus (TC); [TpuHiun padoThI,

rpagyupoOBKU, 0OJIACTH MPUMEHEHUS,

O0o3HaueHre JaTYMKOB TeMIlepaTyphl. biiaHk 3aka3a WU ONMPOCHBIN JIUCT.
Mexnynapoaasie 06o3nauerust TC. OOMHOCTE U pa3IuydHsl.

Bropuunsie npubopsl, padotaromue ¢ TC

YpaBHOBCIICHHBIE MOCTBI, BKJIIOYCHHE TEPMOMETPA CONPOTHUBIICHHUS  I10
TPEXIPOBOJHOMN CXEME;

[TosicauTe paboTy TeHepaTOPHBIX M MAPAMETPUUYCCKUX JATUUKOB TeMmeparypbl. K
yemy oTHocsiTest TOII u TC?

MHOTOCEeHCOpPHBIE, MHOTO30HHBIC MHTEIUICKTYaIbHBIC JATYUKH TEMIIEPATYPHI.



9. Iudporoii cepTuHUKAT MOBEPKH TATINKOB TEMIIEPATYPHI.
10. Hudposas kanubpoBka mupomeTpa. JJoOCTONHCTBA U HEAOCTATKH.

JlabopaTtopHasi paboTa Ne9

Tema «/3yyeHue mNPUHLIKUIOB U3MEPEHUs] MAABICHUS U TOBEPKAa JaTYMKOB
naBlieHuss. MaHOMETp ¢ OJTHOBUTKOBOUM TPyOUYaTOMN MPYKUHOM.

3amanmue:

N3yunTh TPUHIUIBI U3MEPEHUs JABJICHUS, MPOU3BECTH IOBEPKY MPYKUHHBIX
MaHOMETPOB.

Hcxoanbie 1aHHbIE 17151 BHINIOJIHEHUS J1a00paTOPHOI padoThI

1. Ne Bapuanra.

2. Metoauueckue ykazaHus K Ja00opaTopHoOii paboTte

Bonpocsl 115 codeceqoBanus mo reme Ne9:
1. Usmepenue nasnenus. Bunpl nasnenusi(rpadux). Equauis: nuamMepeHus.

2. OcHOBHbIE xapakTepucTuku. Kiaccudukanuss MaHOMETPOB IO JHAa30HAM
paboTHI U IPUHITUIIAM JICUCTBUS. Y CJIOBHOE JIaBJICHHE.

3. Tlosicaure BBIBOABI MO paboTe, UCXOMS W3 MPEACTABICHHOTO Ha CTEHJE Kiacce
TOYHOCTH;

4. Jludpdepenunanbapie MaHoMeTpbl. Ha3BaHusS MNOIKITIOYAEMBIX OJHOBPEMEHHO
aBJIECHUH.

5. Ilosicuure moHsTHE abOCOMOTHOrO aAaBieHUs. KakuM MaHOMETpPOM OHO
nsmepsercs’?

6. IlepeuncnuTe U NOSCHUTE MPUHIMITBI pAOOTH JATYMKOB U3MEPEHUS JaBICHMUS;

/. Jlns 4ero MNPUMEHSIOTCA TMPYKUHHBIE DSJIEMEHThl M3MEpEeHMs JaBlieHUs?
[lepeuncnure BapuaHThI.

8. Pacumdpyiite u mnosicaute npuHIun padoter DKM-1VY. Ilogbepute emy
aNbTEpHATUBY, UCIIONIb3YsI HHPOPMALIMOHHBIE TEXHOIOTHH.

9. UHrennexTyanbHble AaTUYUKK AaBieHus. [IpuBeauTe npuMepbl TaKUX JTaTYUKOB.
Uto oHM ymeroT?

10. MHOTOCEHCOpHBIE, MHOT'O30HHBIE HWHTEJUIEKTYalbHble JaTYUKU JIaBJICHUS.
IIpumepsl.

JlaGoparopHasi padora Nel(

Tema «V3ydyeHHe TPUHIUIIOB HW3MEPEHHS JaBJICHUS M TOBEpKAa JaTYUKOB
JaBlICHHS. DJIEKTPUYCCKH TIpeoOpa3zoBareib naBieHus «Yokogawa EJA-530A»».

3ananmue:

N3yunuTh  TOpUHOUNBI ~ W3MEPEHHUS  JABJICHHUS,  TPOU3BECTH  TOBEPKY
KPEMHEMEXaHHYECKOTO MaHOMETpa.

Hcxoanbie 1aHHBIE ISl BBINOJHEHUS J1a00pATOPHOIl padoThI

1. Ne Bapuanra.

2. Metoauueckue ykazaHus K 1a00paTOpHO padorTe.

Bonpocs qis cobecenoBanusi mo teme Ne 10:



1. Onumure NpoxoxJAEeHUE EKTPUUECKOTO CUTHANIA 1O TEH30MPUOOPY B MOMEHT
WU3MEPEHUS JaBICHUS;

2. TlpuHiuun aeilcTBUs KpeMHEMEXaHUYECKOTO MaHOMETPa;

3. TlepeuncnuTe M MOSCHUTE IPUHIIMUITHI PAOOTHI JATYNKOB U3MEPCHUS JIABIICHUS;

4. TlapameTrpuueckue U reHepaTOpHbIe MpeoOpa3oBaTeNu qaBieHus. Pactipeaenure
M3BECTHBIC BaM MPUHIIUIIBI TIO ’TUM KaTETOPHSIM.

5. Cxema mocienoBaTelbHOr0 MNpeoOpa3oBaHUsl M cpaBHEHMs. [IpuMmepsl 3THX
MPUHIIMIIOB B JaTYUKAX U3MEPEHUS JaBJICHUS.

6. Tenzomerpuueckue natuuku. Haznauenue. TUIbI TEH30JaTYUKOB.

7. Pene naBnenus. [Tpunuun pa6otsr. O0IaCTH NPUMEHEHUS.

8. Tlosichute paboty crenga. Omnumute padOTy HW3MEPUTEIBHOTO KaHaia
naBieHus. MOXKET 1M OH MCIOJIb30BAaThCsl B aBTOMATHYECKOW CHCTEME
perynupoBaHusi ypoBHsA? BpIBojbl o pabote.

9. Merpomnorus KOMMYHUKAIIMOHHBIX CHCTEM HOBOTO TIOKOJICHUS, B TOM YHCIIE JJIs
cereil 5G 14 TaTYNKOB JIABJICHUA.

10. Mcnionb30BaHKe CIEMAIBHBIX POTPamMM JJIsl POBEACHUSI TPOIIEAYPHI TOBEPKU
Tumna «MeTpoory.

Pa3gen nucuMnInHbI Koaun4yecTBO 0a1710B
min/max
Jlabopamopnas paboma 3 5
Bcezo 10 1a6opamopHbvIX pabom 30 50
Hmoeo:
Ounenka Onucanue

) JleMOHCTpUpYET TMOJIHOE TMOHWMaHue mnpobiaembl. Bce TpebGoBanwms,
npeIbsBIIsieMbIe K 3aJJaHUIO BBITTOJIHEHBI: PaboTa BIMOIHEHA B TIOJTHOM 00BbEME
- 10 3 GamioB, cobmonenue mpaswin Th - no 1 Gamna, B oTyeTe MpaBUIIBHO
BBITIOJTHEHBI Ta0NIUILIbI, TpaduKH, BEIYUCIEHUS 10 3 0aJUIoB.

4 JleMOHCTpHUpYET YacTUYHOE TOHNMaHue mpodiieMbl. PaboTa BhITIOIHEHA B
MOJIHOM oO0BbeMe. BoNbIIMHCTBO TpeOOBaHM, MPEIBABISIEMBIX K 3aJIaHHUIO
BBITIOJTHCHBI.

3 Beimonaun paboty, opopmut coriacHO TpeOOBaHUSIM, HO TIOHSUIT JIMIIb

MOPAOK JECUCTBUM.
JleMoHCcTpHupyeT HemoHuMmaHue mpobOirembl. Her otBera. He Obuto
MOMNBITKU PEIIUTh 3a1a4y

JI7iss pacdeToB SKCIEPHUMEHTAIBHBIX JaHHBIX HCIONB3YIOTCsA mporpamMMa Exel wnm
Google Tabnuna.
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MUHUCTEPCTBO HAYKM U Bbicero o6pasoBaHusa Poccuiickoii Pegepauum
HUXKHEKaMCKUil XMMUKO-TEXHONOTUYECKUIA MHCTUTYT (dunnan) degepanbHoro
rocyfapcTeeHHoro 6104:KeTHoro 06pas3oBaTesibHOrO yupeKAeHuWA Bbicluero o6pasoBaHus
«KasaHCKMiA HauMOHaNbHbIM UCCNe0BaTENbCKUA TEXHONOMMYECKUA YHUBEPCUTET»

HanpasneHne noarotosku 27.02.04 « ABTOMaTUYECKME CUCTEMBI YNPABAEHMAY

Tembl pedepaTtos, foOKNa[0B
no ducyunauHe OI1 03 «Memponozausa, cmaHéapmu3ayua u cepmugpuKkayus»

OCHOBHBIC TIOHSATHS, CBSA3aHHBIE C OOBEKTAMH H3MEPEHHUS: CBOHCTBO, BEIMYHMHA,
KOJIMYECTBEHHBIE U KaueCTBEHHBIE IPOSIBICHUSI CBOMCTB OOBEKTOB MaTEpUAIbHOIO
MHUpA;

OcHOBHBIE TIOHATHS, CBs3aHHbIE co cpeactBamu wu3Mmepenuit (CH). Iludpossie
M3MEpUTENbHBIE MPUOOPHI U UX BUPTYAIbHBIE MOJIEIIH.

3aKOHOMEPHOCTH (POPMUPOBAHUS pe3yJbTaTa HU3MEPEHHUs, MOHSITHE MOTPEIIHOCTH,
HWCTOYHHUKH MOTPEIIHOCTEM;

3akoHOJaTeNbHasl METPOJIOTHS U MH(OPMALIMOHHbBIE TEXHOJIOTHH.

[ToHsITHE MHOTOKPATHOT'O U3MEPEHMUS;

Anroput™bl 00pab0TKH MHOTOKPATHBIX U3MEPEHUH;

[ToHsITHE METPOJIOTUYECKOTO 0OECIICUSHHUS.

udposoii cepTrduKaT MOBEPKH.

MeTtponoruueckoe oociyxuBanue B chepe HuPpPOBbIX KOMMYHUKAIIHH.

10. OpraHI/IBaHI/IOHHHe, HaydHbIE W  MCTOAUYCCKHE OCHOBLBI MCTPOJJOIHYCCKOI'O

o0OecIieueHus;

11. IIpaBoBBIE OCHOBBI OOECTIEUEHUS €AMHCTBA U3MEPEHMUIA;

12. OcHoBHBIE TIOJ0KEHUsT 3aK0Ha PD 00 obecnieueHNn eMHCTBA H3MEPEHHIA;

13. CtpykTypa u (YHKIHH METPOJOTHYECKOW CITY>KOBI TPEINPHUSTHS, OpTraHU3aIlNH,

14.

15.
16.
17.
18.
19.

20.
21.
22.
23.

24,

25.

YUPEXIECHUH, SBIAIOLMXCS Iopuaudeckumu Jsunamu. IlepeBon e€ ¢yHkuuit B
MH(POPMALMOHHOE ITPOCTPAHCTBO.
[Mudposas Tpanchopmanmst METPOJIOTHUECKUX YCIIYT, Kak B MacmTabax Poccun, Tak u
MUpA.
[TpumMeHeHMe BUPTYaIbHBIX MOJIENIEN CPeACTB U3MEPEHUI U UX KaauOpoBKa.
MeTtponorusi KOMMYHUKAaTUBHBIX CUCTEM B LIU(POBU3ALUH.
MeTtposorus s MOAEINPOBAHUS CPEACTB U3MEPEHHSI.
Metponorus uis ananu3a 6onbinx naHHbx (Big Data). [Ipumeps! npumeHeHus.
[Ipumenenne HHPOPMAIMOHHBIX TEXHOJOTHM B MpUOOpax IOBCEAHEBHOM IKU3HU
(3anpaBKu, MarasuHsbl, IJIATHBIE TOPOTH U T.1.)
CucreMa «YMHBIA JOM)
W3mepenue remnepatypsl. O0mmue cBeneHus. MeToabl H3MEepeHHsL.
W3mepenne temnepatypsl TOII, rpanyupoBku, 0003Hau€HHs, MOTPELIHOCTH,
BTOPUYHBIE TPUOOPHI, METOIBI MOJKIFOYESHHUS.
N3mepenne temneparypsl TC, rpagyupoBKH, MOTPEUTHOCTH, 0003HAYCHUS, BTOPUUIHBIC
prOOPHI, METO/IbI TOJKIIOYEHHUS
WN3mepenue pnaBienusi, mpuOOpbl JUIsl W3MEpPEHUs JaBieHHs, B TOM YHCIE U
MHTEJUICKTYAJIbHbIC JATYHUKU.
N3mepenue ypoBHS KUAKOCTH, CUTHATIU3ATOPBI YPOBHS.



26. I3mepenHne pacxoaa M KOJIWYECTBA BEIIECTBA, PACXOAOMEPHI M CUCTUHKH; POTAMETPHI,
MHAYKIIMOHHBIE PACXOIOMEPBHI.

27. 3mepeHue pacxofa: METOIbl IOCTOSHHOTO W MEPEMEHHOTO Iiepemnana JaBICHHS,
yIBTPa3BYKOBBIE, KOPHOJIHCOBBIE PACXOIOMEPHI.

28. OmnpeneneHne CBOMCTB M COCTaBa BEIIECTB; MOTCHIIMOMETPHS U aHAJH3ATOPBI.

29. Xpomarorpadsl, IPUHITUIT JEHCTBUS, 00JIACTH TPUMEHEHUS

30. YerpoiicTBa onpenesieHus JOB3PbIBHBIX KOHIICHTPAIMHA, CHTHAIN3aTOPBI.

31. OnpeneneHne 3KOJIOTUUECKHUX ITapaMeTpOB.

32. KoHTpoJb KauecTBa MPOTYKIIHH.

33. UnTennexryansHbie npudopsl. [IpenmymiecTa, 001acTH NIPUMEHEHHUS.

34. BonnoBotii pacxonomep (waved interflow meter) —onTudeckoe cpecTBO M3MEPEHUH.

35. BupTtyasbHbie U3MepUTEIbHBIE IPUOOPHI

Kpurepun ouenku
[Ipu omeHKe pe3ynbTaTOB BBIIOMHEHHS pedepaToB B paMKax TUCIHILUIHHEI

«MeTpoJIoTusl ¥ U3MEPHUTENIbHAS TEXHUKA HCIIOJIb3YETCS PSUTHHTOBAs CUCTEMA.

CoriacHo pPEUTHHTOBOW CHCTEME, OIICHKAa pPE3yJIbTaTOB BBIMOJIHEHUS pedepaToB
dopmupyer Tekymmii pedtuHr R™. MakcumanbHOe 3HaYeHHWE OICHKH pedepaToB s
CTYJEHTOB O4HOI opM oOyueHus paBHo 10 Gamiam.

Kputepuu orieHku npeacTaBieHsl B Ta0JI.

Kpn;(;[();:;;)::nkn KoanuectBo 6a/110B
[TpaBUIBHOCTH MaTepuaa 0-3
KauecTBo 3amuTs! pedepara 0-4
Hcnonp3oBanue MYJTbTUMEIMUHBIX 0-3
CPeCTB U HHPOPMAITHOHHBIX TEXHOIOTHI
NTOI'O 3a pedepar 6-10

KDHTCDHH OLICHUBAHUA 3AIIIUTHI
4 Oamma -— NpOACMOHCTPHUPOBAHbBI 3HAHHWA Ha BCC TMPCAJIOKCHHBIC BOIIPOCHI U

CaMOCTOATCIIBHOCTb MBIIJICHHU, OTBET COOTBETCTBYCT Tpe6OBaHI/I5{M MMPpaBUJIIBHOCTHU, IMOJIHOTHI U

apryMEeHTHPOBAHHOCTH.

3 Gasna — HEMoOJIHbIE, HEIOCTATOYHO YOeAUTEIbHBIE, HO B LI€JIOM IIPABUIIbHBIE OTBETHI.

2 Oamia — OTBET MpaBWIbHBIA, HO HEYETKHMH M HeyOeIuTENbHbIN, HEeBEpHbIE
(bOopMyITUPOBKH, B OTBETE OTCYTCTBYET KaKoe-ITu00 MpeCTaBIeHNE O BOIIPOCE.

1 Gamn u MeHee — OTBET HENPABWIbHBIM, HEUETKUN W HeyOeqUTENbHbIN, HEeBEpHbIE
(opMyIHPOBKH, B OTBETE OTCYTCTBYET KaKoe-JIMOO MpeICTaBIEHUE O BOIIPOCE.
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