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IlepeyeHb KOMIIETEHUMI M HHANKATOPOB JOCTH/KEHUS KOMIIETEHUUN ¢ YKa3aHUEM 3TanoB (OpMHUPOBAHUSA B
npouecce 0CBOCHUA M CHUNINHBI
OK 1 ITonnmaTh CyIIHOCTh ¥ COLUATIbHYIO 3HAUUMOCTh CBOEH Oyayiel mpodeccuu, MposiBIsATh K HEM YCTOMUUBBIA HHTEPEC.
OK 2 Opranun3oBbIBaTh COOCTBEHHYIO JICSTEIBHOCTh, BEIOUPATh TUIIOBBIE METOJIBI U CIIOCOOBI BHIMOIHEHUS PO(EeCCHOHATBHBIX
3a/iay, OLleHUBaTh UX A3(HPEKTUBHOCTH U KaYECTBO.
OK 6 Paborarh B KOJJIEKTUBE U KOMaH€, 3(Q(PEKTUBHO 00IIATHCS € KOJUIETaMHU, PYKOBOJCTBOM, IOTPEOUTEIISIMH.
OK 9 OpueHTupoBaThCS B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTUN B MpO(ecCuoHaIbHON AeSTETbHOCTH.
IIK 1.1 CocTaBasiTb CXE€MbI CIIEIIMATIM3UPOBAHHBIX y3JI0B, OJIOKOB, YCTPONUCTB U CUCTEM aBTOMATHYECKOI'O YIIPaBJICHHUS.
I[IK 1.2 OO6ecneunBaTh BBINMOJHEHUE OJJIEKTPO- M PATUOMOHTAKHBIX pPabOT SJIEKTPOHHOTO OOOPYIOBaHUS UM CHUCTEM
ABTOMATUYECKOI'O YIIPABIICHHUS.
I[IK 1.3 BemosHAT, pabOThl MO HaNAIKe JJIEKTPO- M PAJAUOMOHTAXKHBIX PadOT 3JIEKTPOHHOTO OOOPYAOBaHUS U CHUCTEM
ABTOMATUYECKOI'O YIIPABJICHHUS.
[1K 2.1 BemmonHaTh paboThl MO IKCILTyaTAIMK JIEKTPOHHOTO 000PYAOBAHUS U CUCTEM aBTOMATUYECKOTO YIPABIEHUS C yUeTOM
cnienu@UKU TEXHOJIOTHYECKOTO TTpoliecca.
[1K 2.2 KonTponupoBath 1 aHATU3UPOBaATh GYHKIIMOHUPOBAHUE TTAPAMETPOB CUCTEM B MPOIIECCE IKCIUTYaTalUH.
I1IK 2.3 CHuMaTh ¥ aHAIM3UPOBATh MMOKA3aHUS ITPHOOPOB.
[1K 3.1 JInarHocTHpOBAaTh ANEKTPOHHOE 00OPYTOBAHUE U CUCTEMbI aBTOMATUYECKOTO YIIPABICHHUS.
[1K 3.2 IIpou3BoauTh PEMOHT JEKTPOHHOTO 00OPYI0BAHUS U CUCTEM aBTOMATHYECKOTO YIIPaBJICHUSI.
I[IK 3.3 OOecneunBath TECTOBYIO MHPOBEPKY, MPOPUIAKTUYECKHH OCMOTp, PEryJIHPOBKY, TEXHUYECKOE OOCIy)KHBaHUE U
HEOOJIBIION PEMOHT KOMIBIOTEPHBIX U EPUPEPUITHBIX YCTPOICTB.
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cucmeme IHOC
Hmozo: 60 100




MuHHCTEpCTBO HAYKH M BhIcIIero oopasosanus Poccuiickoii @enepanuu
HuxHekaMCKUil XUMHMKO-TEXHOJIOTHYeCKU HHCTUTYT (pusamast)
(enepabHOrO rocy1apcTBEHHOT0 OI0IKETHOT0 00Pa30BaTEILHOIO
YUpeKIeHUs BbICIIero o0pa3oBaHust
«Ka3aHcKHIl HAIIMOHAJILHBIA HCCJIe10BATEILCKHA
TEXHOJIOTHYeCKHIl YHUBEPCHTET»

[Tpodunn: 27.02.04 «ABTOMAaTUYECKHE CHCTEMbI YIIPABJICHHS
Cemectp__ 3

3aoanus 013 nPoeepKu 3HAHUIL, YMEHUIL U CHOPMUPOBAHHOCIMU KOMNEMEeHUUU
OK 1 llonumamp cywgnocms u couuanibHylo 3HAUUMOCHLb C80ell Oyoyuie
npogheccuu, npoaeaAmMy K Hell yCmOou4Yueslii UHmepec.
1) Tecmosbie 3a0anusn omkpeimozo muna

1. HopMaTuBHBIN TOKyMEHT- 3TO

2. HopMaTuBHbII TOKYMEHT, yTBEPKIEHHBIH COOTBETCTBYIOIIUM OPraHOM, B KOTOPOM
YTBEP)KJAOTCsI OOLIMe NPUHLUIIBI, HOPMBI U XapaKTEPUCTUKU JJIs TPOJYKLIUHU, paboT WK
YCIIyT, Ha3bIBACTCA

3. JIOKyMEHT, KOTOPbIil YTBEP:KIAET OCHOBHBIEC TEXHUYECKUE TPEOOBAHNUS K MTPOTYKIIHH,
paboTam M yciiyram, Ha3bIBaeTCs YCIIOBHS

4. CrangapTu3anus- 3TO

5. CpeactBa u3mepeHui, coctosiue u3 GyHKIMOHAIbHO 00bEJMHEHHBIX CPEJICTB
U3MEPEHUI U BCIOMOTaTeNbHBIX YCTPONUCTB, TEPPUTOPUATBHO Pa300IIEHHBIX U COETMHEHHBIX
KaHaJlaMHU CBsI31, HA3bIBAKOTCA U3MCPUTCIIBHBIC

2)Tecmosvie 3a0anus 3aKpvlmozo muna

1. Kakue cpencTBa U3MEepeHUH NPEACTaBISIIOT cO00M COBOKYITHOCTh U3MEPHUTEIbHBIX
npeoOpaszoBareseil U OTCUETHOIO YCTPOMCTBA:

1)BeriecTBEHHbBIE MEPHI;

2)UHIUKATOPHI;

3)uzmepuTenbHble TPUOOPSI;

4)u3mepuTenbHbIE CUCTEMBI;

5)u3MepuTeNbHbIE YCTAaHOBKH.

Ku110uu 0TBEeTOB HA BONPOCHI OTKPBITOr0 THIIA
OK 1 TloHuMaTh CYIIHOCTh ¥ COLMATbHYIO 3HAYUMOCTh CBOEH Oynyiei mpodeccun,
IIPOSIBIIATH K HEH YCTOMYUBBINA UHTEPEC.

Ne Bonpoca | IIpaBUIIBHBIN OTBET

1. JIOKYMEHT, B KOTOPOM yTBEp:K1at0Tcs 001IMe HOPMBI, paBuja U
XapaKTEePUCTHKH JUI TPOAYKIIMH, PaOOT WU YCIyT

Crangapt

Texunueckue

Pa3paboTka 1 BHeJpeHUE B IPAKTUKY HOPM, MPaBUJl, TpeOOBaHUHN, CTAHAPTOB

g jwin

CucreMbl




Kiarwoun oTBeTOB Ha BOIIPOCHI 3aKPLITOI'0 TUIIA

OK 1 IloHumaTh CyIIHOCTh M COLMAIBHYIO 3HAYUMOCTh CBOCH OyayIiel nmpodeccun,
MPOSIBIIATH K HEW YCTOMYMBBIN MHTEPEC.

Ne IIpaBuiabHbII
BOIIPOCA | OTBET
1. 3

OK 2 Opzanu3zoevieamsv cooCmeeHHyI0 0eamenbHoCmb, 6blOUPAMb MUNOBBLE MEM0Obl
U Cnocoobl 6bINOJIHEHUA NPOPECCUOHATLHBIX 3a0aU, OUeHUBams ux IQpgekmuenocms u
Kayecmao.

1) Tecmosbie 3a0anusn omkpsimozo muna

1. Ceprudukamus- 3To

2. O6s3arenbHas cepTUhUKALUI- 3TO

3. [Ipoueaypa nokazaTreiabCTBa COOTBETCTBUS, TPOBOAMMAs 10 MHUIIMATHBE
IOPUIMYSCKUAX HIN (U3NICCKUX JIUI] Ha JJOTOBOPHBIX YCIIOBUSX MEXKY 3asIBUTECIIEM U OPTaHOM
10 cepTU(PHUKAIUH , HA3bIBAETCS cepTuduKamus

Ku110un 0TBeTOB Ha BONIPOCHI OTKPHITOI0 TUIA
OK 2 OpranuzoBbIBaTh COOCTBEHHYIO JIEATEIBHOCTh, BBIOUPATh TUIIOBBIE METOABI U
CIOCOOBI BRIMIOJTHEHUS MPOGECCHOHANTBHBIX 33]1a4, OIIEHUBATh X I()PEKTUBHOCTH U KA4eCTBO.

Ne Bonpoca | IIpaBuIbHBIN OTBET

1. [Ipouenypa noaTBEp>KAEHUS COOTBETCTBHSI 0OBEKTOB TPEOOBAHUSIM TEXHUUYECKUX
pErJIaMeHTOB, MOJIOKEHUSIM CTaHIapTOB MJIM YCIIOBHUSIM JOTOBOPOB

2. [Iponenypa nokazarenbCTBa COOTBETCTBHUS TOBapa (Iporecca, yCiayru)
TpeOOBaHUAM TEXHUUYECKHX PErJIAMEHTOB, 003aTeIbHBIM TPEOOBAHUAM
CTaH/IapTOB

3. JlobpoBosibHas




OK 6 Pabomamp ¢ Ko11ekmuee u Komanoe, Ihghekmusno odouamuvca ¢ Koaiezamu,
PYK0B0OOCHI80M, NOMpeOUmenamu.
1)Tecmosvie 3a0anus 3aKkpvinmozo muna

1.VkaxxuTe BHIIBI U3MEPEHUH, TPU KOTOPBIX ONMPEACIISIOTCS (PaKTHUECKUE 3HAUCHUS
HECKOJIbKUX HEOTHOPOHBIX BETTUYHH I HAX0XACHUS (DYHKIIMOHAILHOW 3aBUCHMOCTH MEXKTY
HUMH:
l)coBmecTHBIE;
2)COBOKYITHBIC;
3)npeoOpazoBaTebHbIE;
4)npsiMbIE;
5)cpaBHUTETBHBIE

2. JlnHaMHYEeCKUe U3MEPEHHUS — 3TO U3MEPEHUS:
1) mpoBOAMMBIE B YCIOBHSIX IEPEIBUKHBIX J1TaOOpaTOpHii
2) U3MEHSIOIHMECs BO BpeMeHH (pU3MUYecKue BETMUNHBI, KOTOPBIC IPEACTABIISIOTCS
COBOKYITHOCTBIO €€ 3HAUECHUN C YKa3aHUEM MOMEHTOB BPEMEHU, KOTOPHIM COOTBETCTBYIOT 3TH
3HauYEHUs
3) 3HaYeHHEe U3MEPSEMOI BETMYMHBI ONPEAEIISAETCS HETOCPEICTBEHHO M0 Macce THPb,
[IOCJIEZI0BATEIbHO YCTaHABIMBAEMbIX Ha BECHI
4) cBsI3aHHBIE C OMPENIeTICHHEM CUJI ICHCTBYIOIIUX Ha MPOOY WM BHYTPH MPOOKI

Kiaroun oTBeTOB Ha BOIIPOCHI 3aKPLITOI'0 THUIIA

OK 6 PabGoTtatb B KOJUIEKTHBE U KOMaH€e, 3 (HEKTUBHO 00IIaThCS ¢ KOJIEraMu,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

Ne IpaBujabHbII
BOIIPOCA | OTBET

1. 1

2. 2




OK 9 Opuenmuposamucs 8 yciosusax 4acmoii CMeHbl MexXHO102Ull 6
npogheccuonanbHoll 0esamenbHOCHU.

1) Tecmosbie 3a0anun omkpsimozo muna

1.Metposnorus- 3To

2.3naueHue (HU3MUECKOI BEIMYUHBI, KOTOPOE UCaIbHBIM 00pa3oM OTpaXkasio Obl B
KaueCTBEHHOM U KOJIMYECTBEHHOM OTHOIICHUSX COOTBETCTBYIONIYIO (PU3NYCCKYIO BEIMIHMHY,
Ha3bIBACTCS

3. TeopeTnueckas METPOJIOTHUSI- 3TO

2)Tecmosvle 3a0anus 3aKpvimozo muna

1. Vkaxute 00beKThl METPOJIOTUH (BBIOPATH 2, YKa3aTh Yepes3 3arsTyio)
1) PoctexperynupoBanue;

2) METPOJIOTHYECKHE CITYKOBI;

3) METPOIOrHYECKHE CITYKOBI FOPUINIESCKUX JTHII,

4) Hepu3NUECKUE BEITMYNHBIL;

5) mpoyKuus;

6) ¢pu3nueckue BeTUUNHBI.

K104 0TBeTOB Ha BONPOCHI OTKPBITOr0 THIIA
OK 9 OpueHTHpoBaThCs B YCIOBUSIX YaCTOM CMEHBI TEXHOJIOTUH B PO ECCHOHATbHON
JESATEIIBHOCTH.

Ne IIpaBUIBHBIN OTBET

BOIIpOCa

1. Hayxa 00 n3Mepenusix, MeTogax u cpeJcTBax 00ecredeHus UX eIMHCTBA U
crioco0ax JOCTHXKEHUs TpeOyeMoi TOUHOCTH

2. HctunHoe

3. Pa3nen metposiornu, NOCBSIIEHHBIH H3YYEHUIO TEOPETUYECKUX OCHOB
METPOJIOTMH, HA3bIBAETCSI

Kiiouu oTBeTOB Ha BOIIPOCHI 3AKPLITOI'O THIIA

OK 9 OpueHTHpOBaThCS B YCIOBHUIX YaCTONW CMEHBI TEXHOJIOTHH B MPOhecCHOHATbHON
JESITeIbHOCTH.

Ne IIpaBuabHbIH
BOIIPOCA | OTBET
1. 4,6




IIK 1.1 Cocmaenamp cxemobl CheyuaIUuU3UPOBAHHBIX Y3108, O10K08, yCMPOUCHE U
cucmem agmomMamuiecKkozo ynpaeieHus.
1) Tecmosbie 3a0anus omkpeimozo muna

1. ArperatupoBanue- 3T0

2. Cumrumndukarus- 3To

3. Pa3zpaboTka 1 yCTaHOBJICHHE THUIIOBBIX KOHCTPYKITUH, COJIEPKAINUX KOHCTPYKTHUBHBIE
napaMmeTpbl, O0IIHE I U3ICTH, COOPOUYHBIX SAUHUIL U IETAJICH, HA3bIBACTCS
KOHCTPYKIUNA U3JETUM.

4. Tunusanusg- 310

5. IlpuHImn co31anus MaliuH, 000PYAOBaHUS, TPUOOPOB U APYTHX H3ACIHA U3
YHU(DUIMPOBAHHBIX CTAHJAPTHBIX arperaToB (aBTOHOMHBIX COOPOYHBIX €AUHUIL),
YCTaHABJIMBAEMbIX B U3JIEIMU B PA3JIMUYHOM UUCIIE U KOMOMHALIUAX, HAa3bIBACTCA

6. PacnonosxeHre 00bEKTOB B OMMpCACIICHHOM ITOPAAKE M IMTOCICA0BATCIIBHOCTH,
y,I[O6HOI>i JJIA IIOJIB30BaHUA, HA3BIBACTCs

7. Knmaccudukanus- 31o

8. IIpuBeneHre 0OBEKTOB OIMHAKOBOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS K
€IMHO00Pa3UI0 IO YCTAaHOBJICHHOMY NPU3HAKY U PAllMOHAIBHOE COKPAIIEHUE YUCIIA 3TUX
00BEKTOB Ha OCHOBE JaHHBIX 00 MX 3P(PEKTUBHOI IPUMEHIEMOCTH,

Ha3bIBACTCS

Kiroun oTBeTOB Ha BOIIPOCHI OTKPLITOI'O THIIA
IIK 1.1 CocTaBasiTh CXEMBbI CIICIUAJIM3UPOBAHHLIX Y3JIOB, 6J'IOI(OB, yCTpOI\/’ICTB Hn CUCTEM
ABTOMATHUYECKOI'O YIIPABJICHU.

Ne Bonpoca | IIpaBuibHBIN OTBET

1. Meton crangapTU3anyy, KOTOPBIA MPUMEHSIETCS [UIsl yCTAHOBIICHUS
PalMOHATILHOM HOMEHKIIATYPbl U3TOTaBIMBAEMbIX M3/EIUH C LIETbIO
YHU(DUKALWY, TOBBIIICHUS! CEPUITHOCTH U PAa3BUTHUS CIIEHUAIN3ALIUN UX
IIPOU3BOJICTBA

2. dopma cTaHIaApTU3AINH, [IETb KOTOPOH YMEHBIIUTH YHCIIO TUIIOB WM APYTUX
Pa3HOBHIHOCTEN U3MIETUH 10 YMCIIA, JOCTATOYHOTO JIJIsl YIOBJIETBOPEHUS
CYIIECTBYIOIIUX B IAHHOE BpeMsi OTPEOHOCTEH

3. Tunmmzanms

4, Pa3zpaboTka 1 ycTaHOBJIEHHE TEXHOIOTHYECKOTO Mpoliecca ISl MPOU3BOACTBA
OJIHOTHITHBIX JIeTaJIeH WIIM COOPKH OJTHOTHUITHBIX COCTABHBIX YacTeH WITH
u3aenui

5. ArperatupoBaHue

6. Cucremaruzanus

7. Pacrnionoxenue mpeaMeToB U MOHATHI 10 KJaccaM U pa3MepaM B 3aBUCHMOCTH

OT MX OOIIUX MPU3HAKOB

8. Yuudukanus




IIK 1.2 Obecneuusamsp evinonnenue I1eKmMpo- U paOUOMOHMANCHBIX pAdOm
INEKMPOHHO20 000PYO0BAHUA U CUCHIEM ABMOMAMUYECKO20 YNPAGICHUA.
1) Tecmosbie 3a0anusn omkpsimozo muna
1.EauHCcTBO_M3MEpEeHH_3TO

2. EnuncTBO n3MepeHuit obecreynBaeT NpuMEHEHNE Y3aKOHEHHBIX
U3MEpPEHUS
2) Tecmoevle 3a0anus 3aKpvimo2o muna

1. OTKJI0HEHUE OT HOMHHAJILHOTO pa3Mepa Ha3bIBaeTCs:
l)uenocraTkom
2)IOTPEIIHOCTHIO
3) nedexTom

Kiroun oTBeTOB Ha BOIIPOCHI OTKPBITOI'O THIIA

IIK 1.2 ObecnieunBaTh BBINOJIHEHUE AJIEKTPO- U PATUOMOHTAXKHBIX paboT
AJIGKTPOHHOTO 000PYIOBAHUS U CUCTEM aBTOMATHYECKOTO YITPABJICHHUS.

No [IpaBusibHBIN OTBET
BOIIpOCa
1. [IpumMeHeHrne OHOTHUITHBIX CPEJCTB U3MEPEHHUsI (JJTaOOpaTOPHBIX MPHUOOPOB)

JUTSL ONIPEJICIICHUSI OJTHOMMCHHBIX (PH3UOJIOTUYECKUX MTOKA3aTeIICH
2. Enunaun

Kiaroun oTBeTOB Ha BOIIPOCHI 3aKPBITOI'O THIIA

I1K 1.2 OGecnieunBaTh BBINOJHEHHE MIEKTPO- U PAJUOMOHTAXKHBIX PabOT
AIIEKTPOHHOI'0 000PY/I0BaHUS U CUCTEM aBTOMAaTHUECKOT0 YIIPaBJICHHUS.

Ne IpaBujabHbII
BOIIPOCA | OTBET
1. 2

IIK 1.3 Boinoanamo padomul no Haiaoke 31€Kmpo- u pa0uoMOHmMANCHBIX padom
INNEKMPOHHO20 000PYO0BAHUA U CUCHIEM AGMOMAMUUECKO20 YNPAGIEHUSA.
1) Tecmosbie 3a0anus omkpeimozo muna

1. Cucremarrdeckasi IOTPEITHOCTh- ATO

2. [Tporieaypa, mocpeCTBOM KOTOPO# TPEThsI CTOPOHA JTIaeT MUCBMEHHYIO TapaHTHIO, YTO YCIyTra
COOTBETCTBYET 33aJJaHHBIM TPEOOBAHUIM, Ha3bIBACTCS
3. MexayHapoaHbIi CTaHIApT- 3TO




4. llenpto 00pabOTKHU pe3yNbTaTOB U3MEPEHH (HAOIIOICHUN) SIBIIICTCS

YCTAHOBJICHHC

HSMCpHCMOﬁ BCJIIMYMHBI U OLICHKA ITOTPCIITHOCTH IMOJTYYCHHOI'O

pe3yJibTaTa U3MEPEHUs

5. CpenctBa u3MepeHuil, peiHa3HaueHHbIE U1 IPOBEECHUS METPOJIOTUYECKUX U3MEPEHUH,

Ha3bIBAIOTCA

CpeacTtBa U3MCPCHUS

2) Tecmoevle 3a0anus 3aKpvimo2o muna

1. Kakue 3TajioHbl IIepelaloT CBOU pa3Mepbl BTOPUYHBIM ITAJIOHAM:
1) MexxyHapOAHbIE 3TAJIOHBI;

2) BTOPUYHBIE ATAJIOHBL;

3) rocyaapCcTBEHHBIEC IEPBUYHBIC ITAIIOHBI,

4) KanuoOpHI;

5) pabouue 3TaJoHEI;

Ku110un 0TBETOB Ha BONPOCHI OTKPHITOTO THUIA
[1K 1.3 BemmonHsATs paboThI 10 HAJIAJKe AJIEKTPO- U PAJUOMOHTAXKHBIX paboT
AJIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATHUECKOTO YITPABICHHUS.

Ne Bompoca IIpaBUIBHBIN OTBET

1. ITorpemtHoCTh, MOBTOPSIOLIASICS B CEPUU U3MEPEHUM

2. Ceprudukanus

3 HopMaTuBHBIN JOKYMEHT, KOTOPBIN YTBEP)KIAETCS MEKIYHAPOIHON
OpraHu3alnuen N0 CTaHIapTU3ALHAN

4, 3HaueHUs

S. Metposioruueckue

Kiroun oTBeTOB Ha BOIIPOCKHI 3aKPbITOI'O THIIA

[1K 1.3 BeImosHATh paboThHI IO HAJIAJKE JIEKTPO- U PAAMOMOHTAXHBIX paboT
AIIEKTPOHHOTO 000PYIOBaHHUS U CUCTEM aBTOMATHUECKOTO yIPaBICHHUS.

Ne IIpaBuabHBIH
BOIPOCA | OTBET
1. 3




IIK 2.1 Boinoanamo padomul no IKCnayamayuu 3J1eKmpoHHo20 000py00eanus u
cucmem agmomMamuiecKko2o ynpaegieHus ¢ y4emom cneyuuKku mexnoa02uieckozo
npouecca.

1) Tecmosbie 3a0anun omkpsimozo muna

1. U3mepenue- 310

2.Eqununna Gpu3nueckoi BEIMYMHBI, OTIpeiesieMas Yepe3 OCHOBHYIO €AMHHUILY
(bu3n4ecKoil BeIMUUHBI, Ha3bIBACTCSA

3. KonmnuecTBeHHAss XapakTepuCTUKA (PU3UUECKON BETUUUHBI
Ha3bIBACTCS

Kiroun oTBeTOB Ha BONPOCHI OTKPHITOT0 THIA
[1K 2.1 BemomHsATs paboThI 110 HAJIAJKE JJIEKTPO- U PATUOMOHTAKHBIX PaboT
AJIEKTPOHHOTO 00OPYJIOBAHUS M CUCTEM aBTOMATHYECKOTO YIIPABJICHUSI.

No [IpaBusibHBIN OTBET

BOIIpOCa

1. COBOKYITHOCTB OTIEPAIIH, BBIMOIHAEMBIX JIJIS1 OTIPECIICHHS KOJIMYECTBEHHOTO
3HAYEHHUSI BEJIMYUHbI

2. [TpousBoaHas

3. Pazmep




IIK 2.2 Konmpoaupoeams u anaiuzupoeams YyHKYUOHUposanue napamempos
cucmem 6 npoyecce IKCHayamayuu.
1) Tecmosbie 3a0anus omkpeimozo muna

1. DTanoH- 31O

2. KauecTBeHHas1 XapaKTepUCTHKA (PU3NYECKON BETUUUHBI
Ha3bIBACTCS

3. AOGcomoTHas! MOTPEITHOCTH — 3TO

4. CpenctBa METPOJIOTHH — ATO CPEIICTB U3MEPEHHI U
METPOJIOTHUECKUX CTaHAPTOB, 00ECIIEUNBAIOIIUX UX PALMOHATEHOE UCIIOIb30BAHHE

2) Tecmoevle 3a0anusn 3aKpvimo2o muna

1.Cratnueckue U3MepeHus: — TO U3MEPEHUSL:
1)ripoBOAMMBIE B YCIOBUSIX CTal[MOHApa
2) UCKOMOE 3Ha4eHHe (PU3UUECKOM BEIMUUHBI ONIPEIEISIOT HETOCPEICTBEHHO IyTEM CPaBHEHUS
C MEpOH ATOMN BEJIUYUHBI
3) npoBOAMMBIE ITPU MOCTOSHCTBE U3MEPSAEMOI BEJIMUUHBI

2. Ilpu xakuX BHIAX U3MEPEHHI NCKOMOE 3HAYCHHUE BEIIMYMHBI ITOJTy4ar0T
HENOCPEJICTBEHHO OT CPEJCTBA U3MEPEHUA:
1) npu TMHAMHYECKUX;
2) IpH KOCBEHHBIX;
3) Ipu PSIMBIX;
4) npu MHOTOKpAaTHBIX;
5) npu OAHOKPATHBIX;
6) TIpU CTaTHYECKUX.

3.Cucremarnyeckas_MOrpelHOCTb:
1 )He 3aBUCUT OT 3HaYEHUS U3MEPSIEMOI BEIINUNHBI
2)3aBUCHUT OT 3HAUYEHUS U3MEPSEMON BETUUYUHBI
3) pa3HOCTH MEX]ly U3MEPEHHBIM U JEMCTBUTEIBHBIM 3HAUYEHUEM U3MEPIEMOI BEIINYNHBI
4) cocraBisoLIast IOTPEIIHOCTH U3MEPEHHUS, OCTAFOIIASICS TOCTOSTHHON MJIM 3aKOHOMEPHO
U3MEHSIOIIAsACS [IPU TOBTOPHBIX U3MEPEHUSAX OJHON U TOU K€ BEIUYMHBI

4. Kakue TpeOOBaHUS MPEIbABISIOTCS K 3TAJIOHaM (BBIOpATh TpH, NEPEUUCIUTD Yepe3
3aMATyo):

1) pa3MepHOCTH;

2) NOTPEIIHOCTb;

3) HEU3MEHHOCTh;

4) TOYHOCTb;

5) BOCIIPOU3BOAMMOCTb;

6) CIIMYaeMOCTh.



Kuiroun 0TBeTOB Ha BOPOCHI OTKPHITOr0 THIA
I1K 2.2 KonTpoaupoBaTh 1 aHAIU3UPOBATH (PYHKITMOHUPOBAHKE MTAPAMETPOB CUCTEM B
IIPOLIECCE IKCILTyaTaLUH.

No [IpaBuibHBIN OTBET

BOIIpOCa

1. TexHHnYEeCKOE CPeNCTBO, NPEAHA3HAYECHHOE ISl BOCIIPOU3BEACHMS, XPAaHEHUS U
nepesadyy eUHUIbI BETUUNHBI

2. Pa3mepHOCTH

3. Pa3HoCTh MeX1y U3MEPEHHBIM U JCUCTBUTEIBHBIM 3HAYCHUEM U3MEPAEMON
BEJIMYUHBI

4. COBOKYIHOCTh

Kiaroun oTBeTOB Ha BOIIPOCHI 3aKPbITOI'O THIIA

[1K 2.2 KoHTponupoBaTh U aHAIU3UPOBATh PYHKIIMOHUPOBAHKE MTAPAMETPOB CUCTEM B
IIPOLIECCE IKCILTyaTallUH.

Ne IIpaBuabHbIH
BOIIPOCA | OTBET

1. 3

2. 3

3. 4

4 3,56

IIK 2.3 CHumamp u ananuzupoeams nOKA3anus npudopoe.
1) Tecmosuie 3a0anus omkpvimozo muna

1. ITonyuyenue uHpoOpMaIK 0 pazMepe GU3NYECKON UITH HEPUIUIECKON BETUIUHBI
Ha3bIBACTCS

2.To4HOCTH U3MEPEHUI-
9TO

3. bauzocTs Apyr K Apyry pe3yiabTaTOB U3MEPEHUN OJHOM M TOU K€ BEJIMYHUHBI,
BBITIOJIHEHHBIX TTOBTOPHO OJJHUMU U TEMU K€ CPEICTBAMHU, OHUM U TEM K€ METOJOM B
OJIMHAKOBBIX YCJIIOBHUSIX U C OJIMHAKOBOM TINATEIHLHOCTHIO, M OJIM30CTh K HYJIO CITy4alHBIX
MOTPEUTHOCTEM, Ha3bIBACTCS U3MEPEHUI

4. IIpaBWIBHOCTD U3MEPEHUI- 3TO

5.bau30CTh pe3ynbTaTOB U3MEPEHUI OJTHOUM M TOW K€ BEJTMYUHBI, OJYYEHHBIX B
Pa3HBIX MECTAX, pa3HbBIMUA METOJIAMH, PA3HBIMU CPEJICTBAMHU, PA3HBIMHU ONIEPATOPAMH, B PA3HOE
BpeMs1, HO MIPUBEJICHHBIX K OJHUM M TEM K€ YCIIOBHIM U3MEpPEHUN (TeMIepaType, 1aBJICHHIO,
BJIQYKHOCTH U JIp.), Ha3bIBACTCS U3MEPEHUN




2) Tecmoegvle 3a0anus 3aKpvimozo muna

1. CnyyaiiHast IOrpemIHOCTb:

1) cocraBinsironas MOrpeIHOCTH CIyYaiHBIM 00pa30M H3MEHSIOIIASsCS TIPH TOBTOPHBIX
U3MEPEHUSX

2)[IOrPEeNIHOCTh, IPEBOCXOAAIIAs BCE MPEABIIYIIUE OTPEIIHOCTH H3MEPEHU it

3) pa3HOCTh MEKAY U3MEPEHHBIM U JICHCTBUTEIBHBIM 3HAUCHHEM M3MEPSIEMOMN BEITHYMHBI
4)abCoI0THAS IOTPELIHOCTb, ICJICHHAs! HA ACHCTBUTEIILHOE 3HAUCHUE

2. KocBeHHbIE U3MEPEHUS - 3TO TAKUE U3MEPEHUs, IPU KOTOPBIX:

1 )npumensiercst MeTo Hanbosee OBICTPOTO ONpPEACICHHS N3MEPSIEMOM BETHUNHBI

2) UICKOMOE 3HAYCHUE BEJIUYMHBI OIIPE/ICIIIOT HA OCHOBAHUH PE3YJIbTATOB MPSMBIX H3MEPCHUIT
Ipyrux (PU3MYECKUX BEJMYMH, CBSI3aHHBIX C HICKOMOM M3BECTHOM (DYHKIIMOHAILHOU
3aBHCHUMOCTBIO

3) uckomoe 3HauCHHUE PU3MYCCKON BEINYHMHBI ONPEICIISIOT IIyTEM CPaBHEHHsI C MEPOit ATOH
BEJIMYUHBI

4) UCKOMOE 3HAYCHHE BEJIMYMHBI ONPEICIISIOT 110 Pe3yJIbTaTaM H3MEPEHUH HECKOIBKUX
(bu3nUeCKUX BETUUYNH

3. YKaxxuTe BUJIBI U3MEPEHUH, TPHU KOTOPHIX YHCIIO H3MEPEHHUH PaBHSIETCS YUCITY
MU3MEPSAEMBIX BEIMYUH:
1)onHOKpaTHBbIE;
2)OTHOCHUTENbHbIE
3)upsimble
4)a0ComMOTHEIE;
5)KOCBEHHBIE;
6) MHOTOKpAaTHbIE;

Ku110un 0TBETOB Ha BONPOCHI OTKPHITOT0 THUIA
[1K 2.3 CHuUMaTh ¥ aHATU3UPOBATH MTOKA3aHUS TPUOOPOB.

Ne [IpaBUIBHBIN OTBET

BOIpOCa

1. N3mepenne

2 bin30CTh pe3ynbTaToB U3MEPEHMsI K MCTHHHOMY 3HaYEHHUI0 U3MEPSIEMOMN BEIMYUHBI

3. CX0MMOCTb

4 bn30CTh K HY/II0 CUCTEMATUYECKUX MTOTPEMIHOCTEMH, T.€. TAKMX MOTPELIHOCTEN,
KOTOpBIE OCTAIOTCSI TOCTOSTHHBIMH MJTM 3aKOHOMEPHO M3MEHSIFOTCS PU TOBTOPHBIX
M3MEPEHUSIX OHOM U TOH K€ BEIMUYNHBI

S. Bocnpounssoaumoctsb

Kiiouu oTBeTOB Ha BOIIPOCHI 3AKPLITOIO THUIIA

[1K 2.3 CHUMaTh U aHATU3UPOBAThH MMOKA3aHUSI IPHOOPOB.

Ne IIpaBuabHBIM
BOIIPOCA | OTBET

1. 1

2. 2

3. 1




IIK 3.1 /luaznocmupoeamp 31eKmponHoe 000pyoosanue u cucmembl
agmMoMamuiecKo2o ynpaeneHus.
1) Tecmosbie 3a0anus omkpeimozo muna

1. ITpsimMble u3mMepeHus -3T0

2.Meroauka u3aMepeHui- 310
3. Jlnama3oH u3MepeHuii- 3TO

4. [Ipenmerom SBIISICTCS M3BJICUCHUE U3MEPHUTEIBHON WH(pOPMALIUU O
CBOMCTBaX 00BEKTOB U MPOLECCOB C 3aJaHHOH TOYHOCTBIO U JOCTOBEPHOCTBIO

5. 3meputenbHble yCTAaHOBKH- 3TO

6. OTKJIIOHEHHE OT HOMHUHAJIBHOI'O pa3Mepa Ha3bIBAETCS

7. 'ocynapCTBEHHBIN NEPBUYHBIN IIepeaacT CBOU pazmep
BTOPUUYHOMY 3TaJIOHY

8. CraTuueckue U3MepeHusi- 3To

9. Ilpu U3MEPEHUAX UCKOMOE 3HaU€HHE BETMYMHBI MOTY4atoT
HEIOCPEICTBEHHO OT CPEJCTBA U3MEPEHUN

10. Cocrapnsionias NOrPEIHOCTH U3MEPEHUs, OCTAOLIasiCd NOCTOSHHOM Min
3aKOHOMEPHO U3MEHSIOLIASICS IIPU TOBTOPHBIX U3MEPEHUAX OJHOW U TOM 7K€ BEJTUUHHBI,
Ha3bIBACTCS

11. CnyuaiiHasi HOrpemHoOCTb- 3TO

12.KocBeHHbIE U3MEPEHMSI-

13. OnHOKpaTHOE U3MEPEHHE- ITO

14. KanuOpoBka- 310

15. CkoipK0 OCHOBHBIX enHUIL B cucteme CU?

16. B cucreme CH enqununeil usmMepeHus JUIMHBI ABIISETCS

17. B cucreme CU eaunuiiell n3MepeHUs: Macchl SIBISIETCS

18. B cucreme CU enunuLIel U3MepeHHsI BDEMEHU SIBIISETCS

19. B cucreme CU enunMIICH U3MEPEHUS TEMITEPATYPHI SBIISCTCS

20.B cucreme CH enuHuIeil n3aMepeHus: CUIIbI AJIEKTPUYECKOTO TOKA
ABIISIETCS

Ku1roun 0TBeTOB Ha BONIPOCHI OTKPHITOrO THIIA
I1K 3.1 JImarHocTupoBaTh JIEKTPOHHOE 00OPYIOBAHUE H CUCTEMBI aBTOMATHYECKOTO

yIpaBJIEHUS.

Ne Bonpoca | IIpaBuibHBIN OTBET

1. W3mepenus, Mpu KOTOPBIX HCKOMOE 3HaUeHHE (PU3NYECKON BETUUHHBI
ONPEAEIISIOT HEMOCPEACTBEHHO IMMYTEM CPABHEHHMS C MEPOM ATOM BETMYUHBI

2. COBOKYITHOCTh KOHKPETHO OITMCAHHBIX ONEPALMIA, BBITOJTHEHUE KOTOPBIX
o0ecrieynBaeT NOJIyYEHUE Pe3yJIbTaTOB U3MEPEHUI ¢ yCTaHOBJICHHBIMU
MTOKA3aTEeJSIMU TOYHOCTH

3. OO6nacTh 3HaYEHUS IIKAJIbl, OTPAaHUYEHHAs] HAYJIbHBIM U KOHEYHBIM 3HAYCHHEM

4, MeTtponoruu

S. CpencTBa U3MEpeHUH, COCTOSIINE U3 HYHKINOHATHHO O0bEJMHEHHBIX CPEICTB
M3MEPEHMI U BCIIOMOTaTeNIbHBIX YCTPOUCTB, COOPaHHBIX B OJJHOM MECTE




6. [Torpemnoctsb

1. OTanoH

8. V3mepenusi, mpoBoIMMBIE IPU MOCTOSIHCTBE U3MEPsieMON BEJTMUHUHBI

9. [TpsmbIx

10. Cucrematuueckas

11. Cocrapisionas OrpeIHOCTH, CITyYaiiHbIM 00pa30M U3MEHSIOIIAsCS TIPU
MOBTOPHBIX U3MEPEHUIX

12. H3mepenus, pu KOTOPBIX HCKOMOE 3HAUYE€HUE BETMUMHBI ONPECIISIIOT Ha
OCHOBaHUU PE3YyIbTATOB MPSIMBIX H3MEPEHUN APYTUX PUINICCKUX BEITUIHH,
CBSI3aHHBIX C HCKOMOMW M3BECTHOI (PYHKIIMOHAIBHON 3aBUCHMOCTBIO

13. Bua usmepenus, mpu KOTOPOM YHUCIIO U3MEPEHUN PaBHSAETCS YUCITY U3MEPSIEMBIX
BEJIMYUH

14. COBOKYITHOCTb OTIEPALIHii, BHIMOTHSAEMBIX B LIEJIAX ONPEICICHUS
JNEHCTBUTENBHBIX 3HAYCHUH METPOJIOTHUYECKUX XapaKTEPUCTUK CPECTB
VU3MEPEHUU

15. 7

16. Metp

17, Kwitorpamm

18. CekyHia

19. KenbBun

20. Awmnep




1IK 3.2 IIpouzeooums pemonm 31eKmMpOHHO20 000PYO0BAHUA U CUCHIEM
AGMOMAMUYECKO20 YNPAGICHUSL.

1) Tecmosbie 3a0anus omkpeimozo muna

1. Texuuyeckoe CpelCTBO, MPEAHA3HAUCHHOE JIJIsl U3MEPEHUN, HMEIoIIee
HOPMHPOBAHHBIE METPOJIOTUUECKHE XaPAKTEPUCTUKH, BOCTIPOU3BOISAIINE U XPAHSIIUE CAUHUILY
buznyecKoil BeTMYUHBI, pa3Mep KOTOPOH MPUHUMAIOT HEU3MEHHBIM, Ha3bIBAETCS
WU3MEPEHUS
2. Pabouue cpencTBa u3MepeHuii- 3TO
3. TloBepka- 310

2) Tecmoevle 3a0anus 3aKpvimozo muna

21. Yxaxwure criocoO0bl HOATBEPXKACHHUS TPUTOJHOCTH CPEJCTBA U3MEPEHUS K
NPUMEHEHHIO (BBIOpATh 2 BapuaHTa OTBETA):
1)BBITa4a CBUIETENILCTBA O TIOBEPKE;
2)BBIIaua CBUICTEILCTBA 00 YTBEPKICHUU THITA
3)HaHeceHHe 3HaKa IOBEPKHU;
4)HaHeceHue 3HaKa yTBEPKACHUS TUIIA;
5) BbIAaYa U3BELIEHHSI O HEIIPUTOJHOCTH;

Ki110um 0TBEeTOB Ha BONPOCHI OTKPBITOI0 THIIA
1K 3.2 [Tpou3BOaUTH PEMOHT 3JIEKTPOHHOTO 000PYAOBAHUS U CUCTEM
ABTOMATHYECKOTO YIIPABJICHHUS.

Ne [IpaBUIBHBIN OTBET

BOIIpOCa

1. CpenctBo

2. Cpencrsa n3mMepeHuil, NpUMEHSIEMbIE AJIs IPOBEIEHUS TEXHUUECKUX U3MEPEHM,
Ha3bIBAIOTCS

3. IIpouenypa noaTBEpkKACHHUS COOTBETCTBUS CPELICTB U3MEPEHHS YCTAaHOBIEHHBIM
METPOJIOTMYECKUM TPeOOBaHUSM

Kiroun oTBeTOB Ha BOIIPOCHI 3aKPBITOI0 TUIIA

1K 3.2 [Ipou3BOAUTH PEMOHT 3JIEKTPOHHOTO 0OOPYIOBAHMS U CHCTEM
ABTOMATUYECKOTO YIPABJICHHUS.

Ne IIpaBuabHbIH
BOIIPOCA | OTBET
1. 1,3




IIK 3.3 OQbecneuusamov mecmogyio npogepkKy, npouiakmuuecKuilt ocmomp,
PecynuposKy, mexHuueckoe 00CayHcueanue u Hebo1buLoll pemMorm KOMNbIOMEPHBIX U
nepugepuitnvlx ycmpoiicme.

1) Tecmosvie 3a0anus omkpvimozo muna

1. MoryT 11 cpelcTBa U3MEPEHUH OJJTHOTO THIIA UMETh Pa3INYHbIe MOJU(PHUKAIINN
(HampuMmep, OTIANYATHCA MO TUATIA30HY U3MEPEHUIA?
2. JIuHeiHbIN pa3mep- 3TO -
1) Tecmoegvie 3a0anus 3aKpvimozo muna

1. VYxkaxure cpelcTBa NOBEPKH TEXHUUECKUX YCTPOMNCTB:
1) u3MepuTENbHBIE CUCTEMBI;
2) KanuoOpHI;
3) ATaNoHbI
4) n3MepuTeNbHbIE YCTaHOBKH;
5) u3MepuTenbpHbIE TPeodpa3oBaTeIn

2. K/104u 0TBeTOB HA BONPOCHI OTKPHITOr0 THIIA

1K 3.3 Ob6ecnieunBaTh TECTOBYIO IPOBEPKY, MPOPUIAKTUYECKUIT OCMOTP,
PETYIHPOBKY,TEXHUIECKOE O0CTY)KUBAHUE M HEOOJIBIIIOW PEMOHT KOMITBIOTEPHBIX U
nepudepuitHbIX YCTPONCTB.

No IIpaBrIIbHBIN OTBET

BOITPOCA

1. Moryt

2. UncnoBoe 3HaUe€HNE TUHEHHON BEJIMYMHBI B BHIOPAHHBIX CAMHHUIIAX U3MEPEHUS

Kiaroun oTBeTOB Ha BOIIPOCHI 3aKPBITOI'O THIIA

1K 3.3 OGecnieunBaTh TECTOBYIO IPOBEPKY, MPODYUIAKTHUECKUI OCMOTp, PETYIUPOBKY,
TEXHUUYECKOE 00CITy’)KUBaHHE U HEOOIBIIION PEMOHT KOMITBIOTEPHBIX U MEPUPEPUHHBIX
YCTPOMCTB.

Ne IIpaBuabHBIH
BOIPOCA | OTBET
1. 3

KpuTtepun olieHKHM 3HAHMI CTVIEHTOB Ha JK3aMeHe.

36-40 OamwioB (OICHKA OTJIHMYHO) — CTYACHT Ha KaXAbIH W3 TPEX BOMPOCOB
oOHapyXHuBaeT TJIyOOKOe 3HaHWE NPOrpaMMHOr0  MaTepuaiga. YMmeer  CBOOOJHO
OPHUEHTHPOBATHCS BO BCEX TpeX Bompocax. OTBET MOIHBIM M NpaBUibHBIA. CTYyIE€HT YBEpEHHO
OTBEYaeT Ha JJOTIOJHUTEIbHbIE BOIPOCHI.

30-35 GamwioB (OlEHKA XOPOINO) — CTYACHT OOHapy)KMBaeT MOJHOE 3HAHHE Yy4eOHOro
MaTepuaiga Ha BCe MpeUIoKEHHble BoOmpockl. Ho OTBeThl HE apryMeHTHpPOBaHbI, HeE
MOJTBEPKIeHBI TpuMepaMu. OTCYTCTBYeT COOCTBEHHAsI TOUKA 3PEHUS, OTBETHl COMBUYHBHI.

24-29 6amnoB (OlicHKA YAOBJIETBOPUTEIBLHO) — CTABUTCS B TOM CJIydae, KOTJa B OTBETax
Ha TPEJIOKEHHBIE BOMPOCHI IOMYCKAIOTCS MOrpenrHoCTH. [Ipu oTBeTe 00HAPYKEHO HE MOTHOE




MOHWMAaHKE CTYJICHTOM TEOPETUYECKOT0 MaTteprana. OTBET HOCUT MMOBEPXHOCTHBIN XapaKTep.

Menee 24 OamioB (OICHKA HEYJIOBJIETBOPUTEIBLHO) — HCIOHMMAaHUE CTYACHTOM
OCHOBHOTO COJIEpP’KaHUsI TEOPETUYECKOT0 MaTepuaia W JOMYIIEH Psiji CYIIECTBEHHBIX OIIMOOK.
Habmrogaercss MHOro HETOUHOCTEH.



MuHUCTEPCTBO HayKu 1 Bbicliero obpasoBaHua Poccuitckon Peagepauum
HUXKHEKaMCKUit XMMUKO-TEXHONOTUYECKUIA MHCTUTYT (dununan) depepanbHoro
rocyfapcTeeHHoro 6104:KeTHoro o6pas3oBaTesibHOrO yupeKAeHuWA Bbicluero o6pasoBaHun
«KasaHCKuWIA HauMOHaNbHbIM UCCNe0BaTENbCKUA TEXHONOMMYECKUA YHUBEPCUTET»

Hanpasnenue noarorosku 27.02.04 «ABTOMATHYECKHUE CUCTEMBI YIIPABICHHSI

KomnuiekT 1adopaTopHbIX 3a1aHUi
Lenp mepBBIX MATH Ja00paTOPHBIX pabOT- HAYYUTH CTYJCHTOB PEIICHUIO MPAKTHYECKUX
3aa4 MyTeM NMPUMEHEHUS CIEHUAIBHBIX MPOrpaMM OOpabOTKM JaHHBIX Ha IpuUMepe padOThI
nporpammsl «Excel»
JlaGoparopHasi padora Nel
Tema: «Dusnueckas BennunHa. Cucremsl enqunnl] ®B; Bocnpoussenenue u nepenaya
pazmepoB ®B; OcHOBBI Teopun Hu3MepeHuil; OCHOBHBIE IOHATHS, CBA3AHHBIE CO CPEICTBAMU
n3mepennit (CH)»
3aganue: CocTaBUTH NpPOrpaMmy /Ui pelleHHsl 327a4 MO TeMe: «AOCOIIOTHaf,
OTHOCHUTEJIbHAS U IPUBEIECHHAS IOIPELUIHOCTh)
3amaya 1. /[muHa ¥ mMprUHa KOMHATBI, U3MEPEHHbBIE C TOYHOCTHIO 10 1 cM, paBHbI, a = 5,43
M u b = 3,82 M. OLIeHUTh OTPEIIHOCTD B ONMpPECICHUH TUIOIAAN KOMHATHI S = a*b = 20.7426
M2,
3apaua 2. Ilpu mnoBepke KOHIIEBOM Mephl UIMHBI HOMHUHAJIbHOTO pazmepa 100 mm
nonydeHo 3HadeHue 100,0006 mm. OnpenenuTs aOCOMIOTHYIO U OTHOCHUTENIbHBIE MOTPELIHOCTH
MEpBI.
3agauya 3. Temmeparypa B MaciIiHOM TepMOCTaTe U3MepsieTcss O0O0pas3llOBBIM MaJOYHBIM
CTEKJITHHBIM TEPMOMETPOM M IOBEPSIEMBIM Iapora3oBbIM TepMomeTpoM. [lepssiii mokazan 111
°C, Bropoit 110 °C. Omnpenenure HCTUHHOE (JIEHCTBUTENBHOE) 3HAYCHHE TEMIIEpaTyphl,
MOTPENIHOCTh MOBEPSIEMOro Mpulopa, MOMpaBKy K €ro MoKa3aHUSM M OLEHUTE OTHOCUTEIbHYIO
MOTPEIIHOCTh TEPMOMETPA.
3agaua 4. HomunanbHoe 3HaueHue BosbT™MeTpa 15B. [leiictBuTenbHoe 3HaueHue 14B.
Knacc Tounoctu 1,0. OnpenenuTs aOCOMIOTHYIO MOIPEIIHOCTE TPUOOpa.
JlabopaTopnasi paGora Ne2
Tema: «lloHsATHE MHOTOKpaTHOrO M3MEpPEHUs. AJTOPUTMBI 00PaOOTKHM MHOTOKPATHBIX
U3MEPEHUI»
3aganue: CocTaBUTH NMPOrpamMMmy I pemieHust 3agad no rteme: «Mckiaodenue
rpyobIxX oIIHOOK».
1. Kpurepuii «Tpé€x curm».
2. Kpurepuii Pomanosckoro.
3. Kpwurepwii lllapise.
4. Kpurepuit Jlukcona

3anaua 6.1

[Ipu quarHocTUPOBAHWU TOTIMBHON CHCTEMBI aBTOMOOWIIS pe3yIbTaThl MSTH U3MEPEHUI
pacxona TornuBa coctaBuiu: 22, 24, 26, 28, 30 n va 100 kM. [Tocneanuii pe3ynbTaT BhI3bIBACT
comHenue. [IpoBeputs 1Mo kpuTepuo PoMaHOBCKOTO, HE SBJISIETCS JIM OH TIPOMAaXOM.

3agaua 6.2



bb110 MpoBeneHO MATh U3MEPEHUN HAIPSKEHUS B JIeKTpoceTu. [lomydeHs! cienyromue
nanueie: 127,1; 127,2; 126,9; 127,6; 127,2 B. Pesynsrat 127,6 B cymecTBeHHO (Ha mepBBIid
B3IJIS1/1) OTIIMYAETCS OT OCTANbHBIX. [[poBepUTD, HE SIBIISIETCA JIM OH IPOMaXOoM.

3agaua 6.3.

B HOpMaNbHBIX YCIIOBUSX TONydeH psia u3 nsatu Habmoaenwii: 10,8 B; 10,5B; 9,25 B;
9,6B; 10,1 B. Omnpenenute pesynabrar uamepenusi oueHky CKO, pesynpTrar u3MepeHus U
JIOBEpUTENbHBINA HHTEpBaJ pe3ynbrara uamMepenus npu L = 0,95

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

3anaua 6.4
3anummuTte pe3ynbratr B cootBercTBuM ¢ HM1317-86 pe3ynbratr nuamepeHus npeabaymiei
3aJ]a4M, €CJIM U3BECTHO, YTO CUCTEMAaTHUYEeCKasi MOTPemHOCTh npudopa pasHa 0,52B

3amgauda 6.5
W3Becten pesynbrar usmepenuss 15,32 B +£0,2 %, npu uucine nabmomenuid 11,
BeposiTHOCTH 0,98 ¥ HOPMAJIBHBIX YCIOBUSX.

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

3amga4da 6.6

[Mpunagnexxutr nu pesynbrar HaOmonenus 0,16 MmB x psany u3 14 nabmopenuit 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

[Ipu u3mMepeHnu Toka B HOPMaJIbHBIX YCIOBUSX MIPOBEACH Psil HAOMIOACHUI B MA:
10,07; 10,08; 10,10; 10,12; 10,15; 10,16; 10,17; 10,20; 10,40.

EcTh mogo3penue, 4To MoCiIeTHUI pe3ysIbTaT COEPKUT TPYOYIO MOTPEITHOCTb.

3anaua 6.8
Jlerans ObUTa M3MepeHa 6 pa3 M OBUTH MOJYYEHBI CIeIyIoNIne 3HadyeHus B MM: 3,8; 3,5;
3,9; 3,9; 3,4; 1,8. [IpoeprTe nocienHee 3HaueHue 1o kpureputo Lllosune.

3anaua 6.9
bein nmonyden cnenyronuii 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. ABnsercs mu 0,95 rpy0oit OrmHOKOH?

3agaya 6.10

[Ipu 3amepe TemiiepaTypbl Ha KOHTPOJIBHOM Tapenke noyry4eHsl 3HaueHust °C !

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

JlaGoparopHasi padora Ne3
Tema: «IlonsiTue merposornueckoro obecrneueHus; OpraHu3zallMOHHbIE, Hay4YHbIE U
METOIUYECKHE OCHOBBI METPOJIOIMUECKOT0 00ECTICUEHUS»
3amauu HA OKpYIJICHHUe.
3agauya 1. Pesynprar wusmepenuit nasinenus 1,0600 Ila, morpemmHocTs pe3yibprara
m3Mmepenuit J1=0,001 Ila. 3anummre pe3yabTar M3MEpPEHHUs] NABICHUS, MOJb3YSICh MpaBUIAMU
OKPYTJICHUH.



3angaua 2. [lonbp3ysich MpaBUIaMu OKPYIJICHUS, 3alUIINTE pe3yIbTaThl n3mepenuii 148935
M; 575,4555 m; 575,450 m; 575,55 m; 325,6798, ecnu mepBasi U3 3aMEHSIEMBIX MU SBIACTCS
MATOM O cUeTy (CJeBa HAIPaBo).

3apaua 3. Oxpyriaure u3MepeHus 10 nepBoi 3Havamen nudpsl 8,27; 0,0862; 857,3; 0,237,
0,00035; 43,5.

3agaua 4. PesyapTar M3MEpeHHUs OKPYIIIUTh C TOYHOCTBIO «JI0 IOTPEIIHOCTH», T.C.
MOCTICAHSIS 3HAYAIas UQpa JOHKHA HAXOJUTHCS B TOM K€ Pa3psilie, 9TO U B MOTPEIIHOCTH

243,871 £ 0,026

243,87 £ 2,6

1053 £ 47

3amaya 5. Temnoxon paccuutan Ha 1000 maccaxkupoB u 30 unmeHoB koManibl. Kaxnas
criacaTeibHas LUTIONKa MOXeT BMecTuth 70 uenoBek. Kakoe HauMmeHbllee YHMCIO HUTIOMOK
JOJKHO OBITh Ha TEIJIOXOJIe, YTOOBI B cllydyae HEOOXOAMMOCTH B HUX MOKHO OBLJIO pa3MeCTUTh
BCEX MACCaXUPOB U BCEX WICHOB KOMaH IbI?

3agauya 6. B mauke 500 nucroB 6ymaru ¢popmata A4. 3a Hegento B oduce pacxoxyercs 800
nuctoB. Kakoe HauMeHbIlIee KOJTMYECTBO Mauyek OyMaru Hy>KHO KynuTh B oduc Ha 7 Heenb?

3agaua 7. bonpHOMY IpOMUCAHO JEKAPCTBO, KOTOPOE HYKHO MUTH 1o 0,5 T 4 pasa B IeHb B
teueHue 16 mHeil. B onnoii ymakoBke 10 Tabnerok nekapcrsa mo 0,5 r. Kakoro HaumMeHbIIeTo
KOJIMUECTBA YIIAaKOBOK XBaTHUT Ha BECh KypcC JIeUueHus?

3anaua 8. Oxpyriuts uncio S = 20,7426 110 3HaYaIIMX 3HAKOB.

JladboparopHas padora Ned

Tema: «[loHsiTHE MHOTOKPATHOTO M3MEpEHHs. AJNTOPUTMBI 00OpPaOOTKHM MHOTOKPATHBIX

U3MEPEHUIN»

3ananune: CocTaBUTH NMpoOrpamMmy Jisl pelieHusi 3agay no reme: «Cucremarudeckasi

NOTIPEeLIHOCTh)»

3anaua 1.

IIpn usmMepeHHMH HanpsDKEHUS BOJBTMETp MokasbiBaeT 36B. CpenHexkBaapaTudeckoe
oTkJIoHeHne mnokazaHuil = 0.5B. IlorpemHocTs OT MOJKIIOYEHHUS BOJIBTMETpa B ceTh = -1B.

JloBepuTENbHBIE TPAHUIIBI JUII WCTHHHOTO 3HAYCHHS MaJCHUS HANpSUKEHHS C BEPOSTHOCTHIO
P=0.95 (tp=1.96) mosHO 3ammcats ...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, tr=1.96

3amaua 2.

[Ipu MHOTOKpaTHOM M3MepeHuHU IUHBI L momydens! 3HaueHus B mm: 30,2; 30,0; 30,4;
29,7; 30,3; 29,9; 30,2. VYkaxure MOBEpUTEIbHBIE TPAHUIIBI UCTUHHOTO 3HAYEHUS JUIMHBI C
BepositHOCTRIO 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+0.2MMm, P=0.98
L=30.0+0.3 mm, P=0.98

3anaua 3.

[Ipu wu3MepeHuM TeMiepaTypbl B TIOMEIIEHHMM TEpMOMETp moka3biBaeT 28° C.
ITorpemnocts rpagynpoBku tepmomerpa +0,05° C. CpenHekBaapaTHYECKOE OTKIOHEHHE G =
0,3C.

C BepositHocThIO 0,9973 (tp = 3) moBepuUTENBHBIA WHTEPBAT JJII UCTUHHOTO 3HAYCHHUS
TEMIIepaTyphl PABEH ...

1.T=28.0£09°C ;t,=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



3amaua 4.

Pe3ynbTaThl MHOTOKPAaTHOTO B3BEIIMBAHUS rpy3a (Kr.) ciexyromme: 1) 25,08; 2)25,03; 3)
25,02; 4)24,99; 5)25,03; 6)25,02; 7)24,99; 8)24,83.

CucremaTnueckas TOTPELIHOCTb, BbI3BaHHAs HETOYHOCTHIO YCTAHOBKU  BECOB,
cocrasiuset (-0,05 kr)

Pesynbrar wm3MepeHus npH J0BepUTEIbHOW BeposTHocTH P=0,95 (oTHOCHTENbHAs
IMIMPHHA JOBEPUTEIBHOTO HHTEpBAA t Ipu yuciie crenener cBo6oapl K=4 cocraBut t=2.776)
zamumercs 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

PN E

3agaua 5.

[Ipu mpoBepke aHAJIOrOBOrO0 BOJBTMETPA C MOMOIIBIO HMU(GPOBOro, YCTAaHABIMBAIN Ha
HIKaue noepseMoro npudopa nokazanue 10 B, u monyunnu psg madmaroaenumii: 10,50 B; 10,60
B; 10,30 B; 10,45 B; 10,75 B. OnpenenuTs CHCTEMaTHYECKYIO0 COCTABIISIONIYIO MOTPEIIHOCTH
M3MEpEHHS aHAJIOTOBOT'O CPE/ICTBA U3MEPEHUSI.

JlaGoparopHasi padora NeS

Tema «Ilonsitue Merponorumueckoro obOecnedeHus; OpraHuzalvOHHBbIC, HAYYHBIE U
METOJUYECKHE OCHOBBI METPOJIOTHUECKOTO 00ECIICUECHUS»

3apanue: CocTaBUTH NpPOrpamMmy AJisl pelieHus 3aga4 no reme: «Kmace rounoctm»

3apava 1

CyeTynk 5>IEKTPUYECKOM 5HepruM kKkinacca TouyHocTH 2,0 mokasbiBaer S00xBt/gac.
[Ipenen nomyckaemoit abcomoTHOM norpemHocTu paseH: 1,0; 5; 10; 25 kBt/gac

3anava 2
AmMriepMeTp Kjacca, TOYHOCTH KOToporo 1,5 umeeT koHeuHoe 3HaueHue mkanbl 300 MKA.
Onpenenuth IUANa30H 3HAYEHUH TOKA, B KOTOPOM OTHOCHUTENIbHAs MOTPEIIHOCTh HE MPEBBICUT
5%

3agaya 3
MynsTUMETP MPH U3MEPEHUU DIIEKTPUUIECKOM eMKOCTH Kiacca TouHOCTH 2/1 Ha Auama3oHe
1o 2mMk®d moxkassiBaeT 0,8Mk®D. [Ipenen momyckaemMoil OTHOCHTEIIBHON MOTPEIIHOCTH Mpubdopa
paseH: 3,5; 3,0; 1,0; 2,0 %

3anaua 4
[Ipu nmoBepke ommMmeTpa Kjacca TOUHOCTH 2.5 B Touke mkaisl 50 Om. O6pa3ioBbiit mpubop
nokazan, Om: 48,5; 48,0; 48,1; 47,9; 47,5; 47,8; 48,2. onpeaenutb rpaHULbl CIy4allHOU
COCTABJISIFOIIEH NOTPENIHOCTH oMMeTpa mnpu  BepostHoctd 0,997, cuctemaTHdeckyro
COCTABJISAIOLIYIO TOTPEIIHOCTH U COOTBETCTBYET JIM MOTPEUIHOCTh MPUOOpa €ro K TOYHOCTH.
(Jmuua mmkamel mpubopa cocTaBisger 95MM, pa3Mep OJHOTO JeJieHHS B TOYKE OTCUeTa
nokazanuit 1eHo 2 OM = 4 Mm).

3amaua 5
VYkaxute MopsakoBbliii HOMep N MaHOMETpa, 00eCreYrBaIoMero U3MEPEHUE TaBJICHUS
100kIIa ¢ HauBBICIIEH TOUHOCTHIO
K.T Bepxnuii npenen nuaMepeHus
1. 0,2 B okpyxHOCTH



0,2/0,1

0,5 B OKpPYKHOCTH 200kITa
0,5

1,0

agrwd

OO0uuii MOpsAI0K BHINMOJHEHHS JJadopaTOpHbIX padoT 6-10:

1. O3HaKOMHTBCS C COCTAaBOM J1a0OPAaTOPHOI'O CTEH/IA.

2. N3yunTh npuHLIHUIIBI pabOTHl IPUOOPOB CTEHAA.

3. IIpousBecT noBepKY (TapupOBKY) MPUOOPOB.

4. ITpoBecTH BBIYMCICHMS TEKYILUX ITOTPEIIHOCTEN TPUOOPOB.

5. IloAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

6. [TonroroBUTH OTUET: TEMA, LIETH PAOOTHI, CXEMBI padOTHI OCHOBHBIX IPHOOPOB
CTEH/1a U OJIOK-CXeMa YCTaHOBKH, TaOJIUIA C TEKYILUMHU Pe3yJIbTaTaMu, pacyeT, rpapuku,
BBIBO/IbI IO padoTe.

JlabopaTopHnas paGora Ne6

Tema «/3yueHure NpUHIMIOB pabOTHl TepMoONpeoOpa3oBaTeie B CTATUYECKOM
pEXHUMED.

3aganue:

W3yunth  OpUHLMIBI ~ U3MEPEHHUS  TEMIEPATypbl, MPOU3ZBECTH  IMOBEPKY
TEPMORJIEKTPUUECKUX NPeoOpa3oBaTesIeH.

Hcxonuble 1aHHbIE /151 BHINOJTHEHH J1a00pPaTOPHOI padoThI

1. No BapuaHTa.

2. Meronuueckue yka3aHus K JJabopaTopHoOi padoTe

IHopsinoKk BBINOJHEHUA J1a00PATOPHOM padoThI

1. O3HaKOMHUTBCS C COCTaBOM JIA0OPAaTOPHOrO CTEHAAa [Jsi TPOBEPKU U
KaJTUOPOBKU JATYMKOB TEMIIEPATYypPHI.

Bonpocsl 11s codeceroBanus mo reme Ne6:
1. KoHTtakTHbIe 1 OECKOHTAKTHBIE JATYMKH TEMIIEPATYPHI;

2. TepmomuHaMudeckas IIKaia.

3. IlpuHIMOBI ~ W3MEpPEHUsT  TEMIEPaTyphl:  TEPMOMETPHI  PACHIMPCHHS;
MaHOMETPUYECKHE TEPMOMETPBI, TUPOMETPHI.

4. TlpeobpazoBarenu Tepmodniekrpuueckue (TII); npunnun aecTBus;

5. TlompaBka Ha TemrepaTypy cBOOOTHBIX KOHIOB TOJII; BKIIOYEHHE TPETHETO
npoBoHMKA B 1enb TOII;

6. Knaccuduxanus u ycnosus padorst TOII;

7. MEXIyHapOJIHbIE 0003HAUCHUS TaTYMKOB TEMIIEPATYPHI;

8. Bropmunbie mpubopel g TOIl:  mOTEHHMOMETPUYECKHH  METOJ;
MUWITHBOJIBTMETP.

9. 3aMKHYTBIE M Pa30MKHYTBIE CXEMBI Ha MPUMEPE TAaTUMKOB TeMieparypsl. Kak
OHU peanu3oBaHbl B CHucTeMe yNpaBieHHs, BHICTPOCHHOW Ha KOHTpPOJUIEpaX.
[TpoBeauTe CpaBHUTENBHYIO XAPAKTEPUCTUKY C MPEABIAYIIMMHU NOKOJICHUSIMU
peanu3auy TaKUX CXEM.

10. Mcnonb3oBaHne HOPMATHUBHOW JOKYMEHTallMM Ha caitax  DepepalibHOro



uHpopMaMOHHOTO  (GoHAAa 1O OOECHEeUEHHIO E€IMHCTBA HM3MEpPEHUl,
POCCTAH-IAPTa, denepanbHOTO areHTCcTBa o TEXHHUYECKOMY
PEryIrpOBaHUIO U METPOJIOTHH U Ip NPU paboTe ¢ TaTINKaMH TEMIIEPaTypHlL.

JlabopaTopunas pa6ora Ne7

Tema «3ydyenue paboThl TepMOnpeodOpazoBaTeeii B JTMHAMUYECKOM PEKUMEY.

3ananmue:

WN3yunTh  OpUHUUIIBI ~ U3MEPEHUsS  TEMIIEpAaTypbl, MPOU3BECTH  IOBEPKY
TEPMODJIEKTPUUECKHUX MTpeoOpa3zoBaTeeH.

Hcxoanbie 1aHHBbIE 17151 BHINIOJIHEHUA J1a00paTOPHO padoThl

1. Ne Bapuanra.

2. Meronuueckue ykazaHus K J1abopaTopHoi paboTe

Bonpocsl s codeceroBanus mo reme Ne7:
Cratnueckas xapakrepuctuka TOIIL;
JluHaMuueckas XxapakTepucTuka. E€ oTiimune oT CTaTHYECKOM.

Crartnueckas xapakrTepuctuka TepMOMETPOB COIPOTHUBIICHHUS;
YCTpOUCTBO NaTYUKOB TEMIIEPATYPHI.
CpaBHenue nuHamuyeckux xapakrepuctuk TOII u TC;

o0k whE

[Tosicuure mony4uBIIKMecs TrpaduKd MO BOAE U IO BO3IYXY, MOJyYEHHBIE B
pabore;

/. BoiBogs! 1t npaktuyeckoro Beidopa TC u TOII;

8. Kpurepuu BpiOOpa MOrpy>kHOM ¥ BBICTYMAIOIINX YacTei MPUOOPOB;

9. HHrennexTyanabHble JaTYMKU TeMIepaTypbl. X JOCTOMHCTBA U HEIOCTATKHU.

10. KoOMMyHUKalMOHHBIA ~ MUHPOPMALMOHHBIA  CEpBUC MO  OTCIEKHUBAHHUIO
peknaManuii Ha puooOPHI U cpeAcTBa aBToMaTu3anuu. Korga on Heo6xoauMm, u
KOMY?

JlabopaTopHas paGora Ne§

Tema «/3yueHue TPUHIUIIOB H3MEPEHHUS TEMIIEpaTypbl U TIOBEpPKa JaTUYUKOB
TeMIiepatypbl. TepMOMETPbI COPOTUBIICHUSY.

3ananue:

WN3yuuTh  TPUHIOMIBI ~ HW3MEPEHHS  TEMIICPATypbl, TPOU3BECTH  IOBEPKY
TEPMOMETPOB CONMPOTUBIICHUS.

Hcxoanbie 1aHHBIE ISl BBINOJHEHUS J1Aa00paTOPHOIl padoThI

1. Ne BapuanTa.

2. Metoauueckue ykazaHus K Ja00opaTopHO paboTte

Bomnpocsl 1uist codecenoBanus no reme Ne§:
TepmonpeobpaszoBarenu conpotusnenus (TC); [IpuHiun paboTsl,

IpagyupoOBKH, 00IaCTH MPUMEHEHHS,

O0o3HavYeHNE TaTYNKOB TEMIIEpaTyphl. biaHK 3aka3za Wil OTPOCHBIH JIHCT.
Mexnynapoansie 06o3HaueHust TC. OOIHOCTD U pa3Iuyusl.

Bropuunsie npubopsl, padotatouiue ¢ TC

o0k wbhRE

YPaBHOBeH_IeHHBIe MOCTBI, BKJIFOYCHHC TCPMOMCTpa  COIIPOTHUBJIICHUA  IIO0



8.
9.

TPEXIPOBOJHOMN CXEME;

[TosicauTe paboTy reHepaTOPHBIX M ApaAMETPUUYECKUX JATUUKOB Temneparypsl. K
yemy oTHocsiTest TOII u TC?

MHoOroceHcopHbI€, MHOT0O30HHBIE HHTEIIEKTYalbHbIE JATYUKH TEMIIEPATYPHI.
[udpooii cepTUPUKAT TOBEPKU AATUUKOB TEMIIEPATYPHI.

10.I{udposas kanubpoBka mupomeTpa. JIoOCTOMHCTBA U HEJOCTATKHU.

JlabopaTopHnas pa6ora Ne9

Tema «HSY‘ICHI/IC IIPUHOUIIOB MW3MCPCHHUA MOAaBJICHUA MW IIOBCPKA OATYHUKOB

naBieHus. MaHOMETp ¢ OTHOBUTKOBOM TpyO4aToil Mpy>KHMHON».

3axanue:
N3yunTh TPUHIUIIBI U3MEPEHUS JaBJICHHS, MPOU3BECTH IOBEPKY MPYKHHHBIX

MaHOMCTPOB.

Hcxonauble 1aHHbIE /151 BHITIOJHEHUS J1a00PaTOPHOIi padoThI
1. Ne BapuanTa.
2. Meronuueckue yka3aHus K JJabopaTopHOi padoTe

Bonpocsl 1is codecenoBanus mo teme Ne9:
1.

N3mepenue nasnenus. Buabl nasnenus(rpadux). EquHUIb nu3mMepenus.
OcHoBHble XapakrepucTHku. Kiaccudukanuss MaHOMETpPOB MO Jauana3oHam
paboThI U IPUHITUIAM JIEUCTBUS. Y CJIOBHOE JaBJICHHUE.

[TosicHuTe BBIBOJBI IO paboOTe, UCXOJS U3 MPEACTAaBICHHOTO Ha CTEHJE Kiacce
TOYHOCTH;

Juddepennuansapie MaHoMeTpbl. Ha3zBaHus MOAKIIIOUAEMBIX OJHOBPEMEHHO
JABJICHUM.

[losicaute moHATHE aOCONIOTHOrO JAaBieHHs. KakuM MaHOMETpOM OHO
uzmepsercs’?

[lepeuncnauTe v MOSICHUTE NPUHLIUIIBI pA0OTHI JATYMKOB U3MEPEHUS JaBJICHMUS;
JUis 4ero NpPUMEHSIOTCA MpPYKUHHBIE S3JEMEHThl HW3MEpPEHHUs JIaBJeHUs?
[Iepeuncivte BapraHThI.

Pacumpyiite u nosicaure npuHuun padotsl DKM-1V. IlonGepure emy
aJIbTEPHATUBY, UCTIOJIB3Ys] HH()POPMALIMOHHBIE TEXHOJIOTHH.

WNHuTennekryanbHble 1aTYUKU AaBiieHus. [IpuBennTe npumMepsl TaKUX AATYUKOB.
Uto oHM ymeroT?

10.MHOFOCCHCOpHHe, MHOT'O30HHBIC HWHTCJUICKTYAJIbHBIC HJATYUKU OABJICHUS.

[Ipumepsl.
JlabopaTopHas padora Nel(

Tema «I3ydeHue NPUHLOMIIOB WU3MEPEHUs MOABJICHUS U IIOBEpKAa JATYUKOB

JaBleHHS. DIIEKTpUYECKHd IpeoOpazoBarenb naBieHus «Yokogawa EJA-530A»».

3aganue:
N3yunth TIPUHITUTIBI HU3MEPECHUS JIaBJIEHUS, MIPOU3BECTH MOBEPKY

KPEMHCMCXaHUYICCKOI'0O MaHOMCTpaA.

Hcxoanble JaHHDBIE AJ151 BbINOJHEHUS ﬂaﬁopaTopHOﬁ paﬁoTu



1
2

. Ne Bapuanra.
. MeTonnueckue ykazaHus K JlabopaTopHOil paborte.

Bomnpocs! nu1st codecenoBanus nmo teme Ne 10:

1. Onmmmre NMPOXOoXKACHUE ICKTPUUYECKOTO CUTHANIA 110 TEH30IPHUOOPY B MOMEHT
W3MEpEHUS JaBJICHHUS,

2. TlpuHIun AeicTBUS KpEMHEMEXaHUYECKOTO MaHOMETpa;

3. TlepeuncnuTte U MOSCHUTE MPUHIIUIBI PAOOTHI JATYMKOB U3MEPCHUS JaBIICHNUS,

4. Tlapamerpuueckue U reHepaTopHbIe Ipeodpa3oBaTenu gaBieHus. Pactpenenure
W3BECTHBIC BaM MIPUHITUIIBI TIO 3THUM KaTETOPHUSIM.

5. Cxema mocienoBaTelbHOr0 MNpeoOpa3oBaHusl M cpaBHEHMs. [lpumepsl 3THxX
MIPUHIIUIIOB B JJATYMKAX U3MEPCHUS JaBICHUS.

6. Tenzomerpuueckue natunku. Haznauenue. THITBI TEH30JaTYHKOB.

7. Pene naBnenus. [Tpunuun padotel. O01acTH NPUMEHEHUS.

8. Tlosicaute pabory creHma. Onummmre pabOTy MW3MEPUTEIBHOIO KaHaja
JaBjiacHMs. MOXKET JIM OH HCIOJB30BaThCS B aBTOMATHYCCKOM CHCTEME
perynupoBaHusi ypoBHsA? BrIBojbl o pabote.

9. MeTtpoaoruss KOMMYHHUKAITMOHHBIX CHCTEM HOBOTO MTOKOJICHUS, B TOM YHCIIE TS
cetreit 5SG JI1s1 JaTYMKOB JABJICHMS.

10. Micrionib30BaHME CICHATBHBIX POTPaMM JJIs POBEACHHSI TIPOIIEAYPHI IIOBEPKU
THa «MeTpoJiory.

Pa3gen nucuMIJIMHbBI KoandecTBo 0aj1710B
min/max
Jlabopamopnas paboma 3 5
Bceeo 10 1abOpaAmopHbIX pabom 30 50
Hmoeo:
Ouenka Onucanne

5 JleMOHCTpHpYET TIOJHOE TIOHMMaHue mpoOnembl. Bce TpeGoBaHwus,
MpeabsIBIsIEMbIE K 3a/IaHUIO BBITIOJIHEHBI: PaboTa BHITIOIHEHA B TIOJIHOM O00BEeMe
- 10 3 Gamios, cobmoaenue mpaBwin Th - n1o 1 Gamna, B oTyeTe MpaBUIILHO
BBITTOJIHEHBI TAOMUIIBI, TPAQUKH, BHIYUCICHHS 10 3 OalIoB.

4 JleMOHCTpHUpYET YacTUYHOE TOHNMaHue mpobiieMbl. PaboTa BhITIOJIHEHA B
MOJITHOM oOBbeMe. BoNbIIMHCTBO TpeOOBaHMM, NPEABABISIEMBIX K 3aJaHUIO
BBITTOJIHEHBI.

3 Beimonaun paboty, opopmut coriiacHO TpeOOBaHUSIM, HO TIOHSUIT JIMIIb

MOPAIOK JECUCTBUM.
JleMoHCTpHupyeT HemoHuMmaHue mpobnembl. Her otBera. He Obuto
IIOMBITKYA PEIIUTH 3a1a4y

JIsist pacyeToB SKCIEPUMEHTAIBHBIX JAaHHBIX HCIOJIB3YIOTCs mporpamMa Exel mmm
Google Tabmuma.




© o N R

MuUHHCTEPCTBO HAYKHU U BbICHIEro oopazoBanHus Poccuiickoii @enepanuun
Huxknexkamckmii XMMHMKO-TeXHOJIOrHYecKHMil HHCTUTYT (puimain) genepajbHOro
rocyAapcTBEHHOI0 0I0/IKeTHOT0 00Pa30BaTEILHOIO YUPesK/IeHHs BhICIIEro 00pa3oBaHus
«Ka3aHcKuil HALMOHAJIBHBIN HCCJIE0BaTeIbCKHIl TEXHOJIOTMYeCKHMII YHUBEPCUTET

Hanpaenenue noarorosku 27.02.04 «ABTOMATHYECKNE CHCTEMBI YITPABICHUSY

Tembl pedepaToB, 10KJIAT0B
no oucuyunaune OII 03 «Memponozun, cmanoapmusayus u cepmuuxkayusy

OcCHOBHbIE TOHATHSA, CBA3aHHBIE C OOBEKTAMU M3MEPEHMS: CBONCTBO, BEIMYUHA,
KOJINYECTBEHHBIE M KaueCTBEHHBIE IPOSBIECHUS CBOMCTB OOBEKTOB MaTEpUAIbHOTO
MUDa;

OcHOBHBIE TIOHATHS, CBsi3aHHBIE cO cpenctBamu u3Mepenuit (CH). Lludpossie
W3MEPUTEIIbHBIE TPUOOPHI U UX BUPTYAJIbHBIE MOJIEIIH.

3aKkOHOMEpPHOCTH (HOPMUPOBAHHS pe3ybTaTa M3MEPEHHs, MOHATHE IOTPEITHOCTH,
MCTOYHUKH MOTPELIHOCTEH;

3akoHOJaTeIbHas METPOJIOTUS U HUH(POPMALIMOHHBIE TEXHOJIOTUH.

[ToHATHE MHOTOKPATHOTO U3MEPEHUS;

Anroput™bl 06pab0OTKH MHOTOKPAaTHBIX U3MEPEHUH;

[ToHsiTHE METPOIOTrNUECKOTO 0OECTICUEHMUS.

[udporoii cepTuhUKaT MOBEPKH.

Mertponoruueckoe o0CiTy>KuBaHue B cepe HUPPOBBIX KOMMYHUKAIHH.

10. OpFaHI/IBaIII/IOHHI)IC, HaydYHbIC MW MCTOAMYCCKHEC OCHOBLBI MCTPOJOIHMYCCKOI'O

o0OecIieueHus;

11. IIpaBoBBIE OCHOBBI OOECIIEUEHNUS €IMHCTBA U3MEPEHUH;
12. OcHoBHBIE NON0XEHUs 3aKkoHa PP 00 obecnieueHNH eJMHCTBA U3MEPEHUI];
13. CtpykTypa U (YHKIMH METPOJOTHMUECKOW CIIy>KObl HpPEINpUSTHs, OpraHu3aliHy,

14.

15.
16.
17.
18.
19.

20.
21.
22.
23.

24,

25.

YUPEXJAECHUH, SBIAOLMXCS Iopuaudeckumu sunamu. IlepeBon e€ ¢yHkuuit B
MH(OPMALIMOHHOE TPOCTPAHCTBO.
[udposas Tpanchopmanysi METPOIOTHUECKUX YCIYT, Kak B Maciitadax Poccun, Tak u
MUpa.
[IpumeHneHne BUPTYyalnbHBIX MOJIENIEN CPEJCTB U3MEPEHUN U UX KaJTMOpPOBKA.
Metposorust KOMMYHUKAaTUBHBIX CUCTEM B IIU(PPOBHU3ALIHH.
Metposnorust isl MOAEINPOBAHUS CPENICTB U3MEPEHUS.
Mertponorus 1 aHanu3a Oonbimx naHHbIX (Big Data). [Ipumepsl mpuMeHeHus.
[IpumeHenne WHGPOPMAIMOHHBIX TEXHOJIOTHH B NpUOOpax MOBCEAHEBHOM JKU3HHU
(3ampaBKu, Mara3uHebl, IJIaTHBIE TIOPOTH U T.1.)
CucreMa «YMHEIA JIOM»
N3mepenne remneparypsl. O01ue cBeaeHus. MeTo1bl H3MEepeHUs.
WN3smepenue temmnepatypsl TOIl, rpagyupoBku, o0003Hau€HHUs, MOTPELIHOCTH,
BTOPUYHBIE IPUOOPHI, METO/IbI TOIKIFOUEHHUSL.
W3mepenue temneparypsl TC, rpagyupoBKH, MOTPEIIHOCTH, 0003HAYSHHS, BTOPUYHBIE
pUOOPHI, METOJIBI MTOIKIFOUEHUS
W3mepenue naBneHusi, OpuUOOpHI Ui M3MEPEHUs [aBJICHUS, B TOM 4HCIE U
VHTEJUIEKTYAJIbHBIE JaTYUKH.
N3mepenue ypoBHS KUAKOCTH, CUTHAJIM3AaTOPBl YPOBHS.



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

27. I3mepeHne pacxofa: METOIbl IOCTOSHHOTO M TIEPEMEHHOrO Iepernaja JaBJiCHUs,
yIBTPa3BYKOBBIE, KOPHOJIHCOBBIE PACXOIOMEPHI.

28. OnpeneneHre CBOMCTB M COCTAaBa BEILECTB; MOTCHIIMOMETPHS U aHATH3aTOPBI.

29. Xpomarorpadsl, IPUHITUIT JEHCTBUS, 00JIACTH TPUMEHEHUS

30. YerpoiicTBa onpenesieHus JOB3PbIBHBIX KOHIICHTPAIMHA, CHTHAIN3aTOPBI.

31. OnpeneneHne 3KOJIOTUUECKHUX ITapaMeTpOB.

32. KoHTpoJb KauecTBa MPOTYKIIHH.

33. UnTennexryansHbie pudopsl. [Ipenmymiecta, 001acTH NIPUMEHEHHS.

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

35. BupTtyasbHbie U3MepUTEIbHBIE IPUOOPHI

Kpurepun ouenku
[Ipu omeHKe pe3ynbTaTOB BBIIOMHEHHS pedepaToB B paMKax TUCIHILUIHHEI

«MeTpoJIoTus ¥ U3MEPHUTENIbHAS TEXHUKA» HCIIOJIb3YEeTCS PSUTHHTOBAs CUCTEMA.

CoriacHo pPEUTHHTOBOW CHCTEME, OIICHKAa pPE3yJIbTaTOB BBIMOJIHEHUS pedepaToB
dopmupyer Tekymmii pedtuHr R™. MakcumanbHOEe 3HAaUYCHHE OLEHKH pedeparoB Uit
CTYJEHTOB O4HOI opM oOyueHus paBHo 10 Gamiam.

Kputepuu orieHku npeacTaBieHsl B Ta0JI.

Kp";?&;[:);::nxn KoanuectBo 6a/110B
[TpaBUIBHOCTH MaTepuaa 0-3
KauecTBo 3amuTs! pedepara 0-4
Hcnonp3oBanue MYJTbTUMEIMUHBIX 0-3
CPEe/CTB U MH(POPMAITMOHHBIX TEXHOJIOTHUI
NTOI'O 3a pedepar 6-10
KpuTepuy onieHUBAHUS 3AIUTHI
4 Oamia — TPOJACMOHCTPUPOBAHBI 3HAaHUS HA BCE MPEUIOKCHHBIC BOIMPOCH H

CaMOCTOSITENIbHOCTh MBIIIUIEHUS], OTBET COOTBETCTBYET TPEOOBAHUSAM MPABUIBHOCTH, TOJTHOTHI U
apryMEeHTHPOBAHHOCTH.

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

2 Oamia — OTBET MpaBWIbHBIN, HO HEYETKMH U HEyOeIUTENbHbIN, HEBEpHBIC
(bOopMyITUPOBKH, B OTBETE OTCYTCTBYET KaKoe-ITu00 MpeCTaBIeHNE O BOIIPOCE.

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