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AHHOTaUs

Hucuumnnuna «MeToasl U CpeacTBa M3MEPEHHM, HUCIBITAHUNW U KOHTPOJIS» BXOAMUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUST — TWporpamMmy OakamgaBpuara IO
HaIpaBJICHUIO [IOATOTOBKH/  CIIELHAJIBHOCTH 27.03.02 «YnpaBieHue Ka4yeCTBOM)»
HaIPaBJICHHOCTH «YTpaBjeHUE KayeCTBOM B MPOU3BOIACTBEHHO-TEXHOJOTUYECKUX CHUCTEMAX).
Hucnurnnuna peanusyercs kadempoit «NeSy.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTECHITUI:

OIIK-4 «CmocoOeH OCyImeCTBIATh OIEHKY J(G(EKTUBHOCTH CHCTEM YIPaBICHUS
KaueCTBOM, Pa3pabOTaHHBIX HA OCHOBE MAaTEMaTHIECKUX METOJIOB

OIIK-8  «CmocobeH  OCYIIECTBIATh  KPUTHUECKHMH  aHaMM3 W 0000IeHue
npodeccHoHanbHOM HWHPOpPMAIMK B paMKaxX YIPABJICHUS KAa4eCTBOM MPOIYKIIHH, MPOIIECCOB,
YCIyT»

Conepkanve AMCHMIUIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C H3MEPEHUSIMH,
UCIBITAHUSMU U KOHTPOJIEM MPOIYKIIUU TEXHHUYECKOr0 Ha3HAUYEHHUS, a TAKXKe C MPUMEHIEMBbIMU
IIPHU 3TOM ITpUOOpaMu U 000pyIOBaHUU.

[IpenogaBanrie AMCUMILIUHBI TpeaycMaTpUBaeT ciexyromue ¢GOopMbl OpraHU3alUuU
y4eOHOro mporiecca: JEKIHUU, 1abopaTopHbie pabOThI, CAMOCTOSITENbHAsI padoTa CTyJEHTa,
KOHCYJIbTAIIHH.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOMINE BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mast Tpy0eMKOCTh OCBOSHHS JHUCHIHUIUIMHBI COCTaBISACT 5 3aueTHBIX enuHuIl, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS O JUCIUILINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[{enbr0 MUCIUIUIMHBI SBISETCS U3YYCHHE METOAOB M CPEACTB U3MEPCHHIA, MCIIBITAHUH U
KOHTPOJISI, KOTOPBIE HEOOXOMMBI SISl 0OSCIICUCHHUS KaueCTBa U3JICIIHA COBPEMEHHBIX IPHOOPOB
U CPEJICTB PaHOIICKTPOHUKH.

CopepxaHue U MOCTPOCHHUE MPOTPaMMbI ONPEACSIOTCSA, UCXOIA U3 HEOOXOIUMOCTH pe-
HICHUSI CTICAYIONINX OCHOBHBIX 33]1a4:

- J1aTh OCHOBBI 3HAHUH B 00JIACTH U3MEPCHHMIA, UCIIBITAHUN ¥ KOHTPOJIS;

- JaTh 3HAaHUS O METOAAX M CPEICTBAX H3MEPCHH, WCIBITATCILHOM O0OpPYIOBaHUU H
CpeICTBaX KOHTPOJS B 00beMe, JOCTATOYHOM IS KBAJIHM(UIMPOBAHHOTO PEIICHUS OCHOBHBIX
3ama4  pa3pabOTKM W MPOM3BOACTBA, BKIOYAs TIOJIYYCHHE JOCTOBEPHOW W3MEPHUTEIHHOU
UHGOPMAIIHH IS TTOCISAYIOIETO HCIIOIb30BaHUS B CHCTEMaX KOHTPOJIS M HCITBITAHHIA,

- W3y4YUTH

TPpaAULIMOHHBIC

METOJIbI

U3MEPEHUN I1apaMeTpoB

U XapaKTEpUCTHUK

ANIEKTPUUYECKUX IIeTIe U CUTHAJIOB U METOJIbI M3MEPEHUS HEIJIEKTPUUECKUX BEJIMYUH, 00IaCTH
9KCIUTyaTallud CpPEACTB M3MEPEHUs OOILIero M CIelHaJIbHOTOo

INPUMCHCHUA HW OCHOBBI
Ha3Ha4YCHU.

1.2. JlucummianHa BXOIUT B COCTaB 00s3aTEILHON YacTH 00pa30BaTEIbHON MPOTPAMMEI
BhIciIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C

IUIaHUpyeMbIMH pe3yibratamu ocBoeHust OI1 BO.

B pesynbprare m3zydeHus AUCHUIUIMHBI OOYYaIOIUUCS JTOJDKEH 00J1aaTh CIeAYIOIUMU
KOMIETSHIMSIMHU WM UX 4YacTsMHu. KoMIeTeHIMH U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W HHIUKATOPOB UX JIOCTHIKCHUS
Kareropus (rpynmna) Konn Ko n HauMeHOBaHME HHIUKATOPA
HaMEHOBaHUE
KOMIIETEHIIUH MOCTHKEHUS KOMITETEHIINHA
KOMIIETEHIUHA
OIIK-4 Crocoben
OCYLIECTBIISITh
OIICHKY
s¢pexTUBHOCTH
b OIIK-4.3.1 3HaTh METOIBI OIIEHKH
O6menpodeccnoHalbHbIE | CUCTEM YIPaBICHUS .
aJIeKBaTHOCTH MaTeMaTHYECKON MOAEIH
KOMIIETEHIUH KayeCTBOM,

pa3pabOTaHHBIX Ha
OCHOBE

peaIbHOMY TEXHHUUYECKOMY OOBEKTY

O6menpodeccrnoHanbHbIE
KOMIIETEHITHH

MaTeMaTHYECKUX
METOJIOB

OIIK-8 Cnocoben OIIK-8.Y.1 ymeTh oCyIecTBIsATh
OCYILIECTBIISATh KPUTHUYECKHUH aHAIN3 U 000011IeHe

KPUTHYECKHUI aHAIN3
U 000011IeHNe
poQeCCHOHATBHON
uHpopMalnu B
paMKax yrpaBJICHHSI
Ka4eCTBOM
NPOTYKINH,
IPOIIECCOB, YCIYT

npodeccnoHanbHOM HHPOPMALINK B paMKax
yTIpaBJIEHUS] KAUE€CTBOM MPOIYKIIHH,
MPOIIECCOB, YCIYT

OIIK-8.B.1 BrageTs HaBBIKAMU
OCYIIECTBIICHHSI KPUTHUECKOTO aHATN3a
0000111eHus MpodeccuoHATBHOM
nHpOpPMAIINY B paMKaX yIpaBICHUS
KayecTBOM IMPOJYKIIMH, POLIECCOB, YCIYT

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IMpU U3YUYCHUU CIICAYIOIIUX JUCIUTIIINH:
— MaremaTtuka. AHaTUTHYECKAs TECOMETPHUSI M IMHEWHAs anredpa;




— Marematuka. MaTeMaTudecKuil aHAJIN?3,

— Hudopmaruka;

— BBejeHue B HalpaBJICHHUE,

— @usuKa U KOHUENIUS COBPEMEHHOTO €CTECTBO3HAHUS,

— Maremaruka. Teopust BEpOSITHOCTEM U MaTEMAaTHYECKasl CTAaTUCTUKA;

— Xumus,

— Marepuanosenenue;

— OIIEKTPOTEXHHUKA,

— OCHOBBI TEXHUYECKOI'O aHAM3a MPOMBIILICHHON MPOAYKIIUH;

— VYmpaBiieHUE NUHHOBAIMOHHOM JEATEIbHOCTBIO;

— Mertponorusi, crangapTU3anus U cepTudukarys,

— OIIeKTPOHHUKa,

— HudopmarinoHHbIe TEXHOJIOTHH.

3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak

CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOT'YT UCIIOJIb30BaThCS MPU U3YUEHUH IPYTUX JTACLUILIH:
TexHuueckoe peryaupoBaHue;
— Teopus u cuctemsl ynpaBiaeHus;
MuBoBanimoHHEIN MEHEKMEHT,
[InanupoBaHue U OpraHu3aIus SKCIIEPUMEHTA,;
— Teopus pemennss n300peTaTeIbCKUX 3a/1a4.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTLIAHBI
JlanHbie 00 00IIEeM O0beMe JUCIUILIMHBI, TPYJOEMKOCTH OT/AEIBbHBIX BHUIOB Y4COHOMH
paboTHI 10 TUCUIHUTUIMHE (M paCIpeIe]ICHIE 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuueckoii R0020MoeKu
AyoumopHhuie 3auamus, BCero vac. 68 68
B TOM YHCIIE:

nexrmu (JI), (dac) 34 34

npakTudyeckue/cemuHapckue 3anstus  (I113),

(dac)

naboparopusie pabots (JIP), (dac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 58 58
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, dudd. 3ay, JK3. JK3.
JK3.**)

EX3

IIpumedaHue: KaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCLUUIUIMHEI 110 pa3jieiaM U BUIaM 3aHITHIH.
Pazgenbl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.



Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMbI TUCIUITITHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
CemecTp 5
Paznen 1. U3mepuTenpHbIE 3a1a41 IPU KOHTPOJIE 8 8 15
W UCITBITAHUSAX
Pasnen 2. UcnplTaTeIbHbBIe BO3ACHCTBUS 8 8 15
Paszen 3. DIeKTpUYECKUE U3MEPEHUS TTPU 10 10 15
HCTIBITAHUSX U KOHTPOJIE.
Paznen 4. PaqnoTrexHnYecKue U3MEpEHUs IpU 8 8 13
HCTIBITAHUSX U KOHTPOJIE.
Hroro B cemecTpe: 34 34 58
Hroro 34 0 34 0 58

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEJICTBEHHOM  BBINOJIHECHUU
OoOy4JaloIMMUCS ~ OINpENeNeHHBIX  TPYIAOBBIX  (YHKUMN,  CBS3aHHBIX C  Oynymien
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep N
Ha3Banue u conepxaHue pa3fenoB U TeM JEKIIMOHHbBIX 3aHATUN
pasznena
1 OOmue cBefeHUsT 00 M3MEPEHUSIX, WCIBITAHUAX W KOHTPOJIC, UX OCOOCHHOCTH H

pasnuuuns; u3MepeHue (U3NYECKUX BEJIMYMH OCHOBA BCEX HANpPaBJICHUH YeEI0BEYSCKOM
nesrenbHocTd; Ponb u3MepeHui, "UCHOBITAHWM M KOHTPOJA B TOBBIIIEHUMM KauecTBa
MIPOIYKIINU, YCIYT U MIPOU3BOJICTBA.

WcnpiTanus; o0IIME CBEICHUS O COBPEMEHHBIX MCIBITAHUAX W HMX OTJIMYHE OT
TEXHUYECKOTO KOHTpOJs. BoznmelcTByromue (akTopbl Npu UCTHBITAaHUSAX. BHemHme u
BHYTpEHHHE  BO3JeicTBytomire  (akTopbl. BuIbl  BO3NEHCTBUIl:  AIEKTPUYECKHE,
MEXaHMYECKHUE, KIIMMaTHUeCKUe, OUOJIOTHYECKHUE U PYTUe BO3ACUCTBUS Ha m3nenus. Bus
WCIBITaHUI, OCHOBHBIE A3Tallbl IPU IPOBEICHUU HCHbITaHUH. OnacHele BO3JIEHUCTBUS Ha
YeloBeKa, €ro WMYIIECTBO W OKpyxKaromlyto cpeny. Kontpons. Bumbl xoHTpoms. Mecto
KOHTPOJIS TIPH OIIEHKE KaueCTBa U3/ICIUH.

2 BosgeiicTBust mpu ucnbiTanusaX. MexaHuueckre Bo3aeicTBua. Bubpaumu u ynapsl.
YceTaHOBKM ISl peanu3aluyd MEXaHMYeCcKuX Bo3aehcTBui. KnmmaTtuueckue BO3AeUCTBUSL.
HatypHble wucnbITaHUs W3IEAUN AJIEKTPOHHOM TeXHHMKU. BosnelcTBue TeMmepaTyphl.
[Ipumensiemoe obGopymoBaHME, €ro KiacCH(UKAIUs, OCHOBHBIE IapaMeTphbl, BO3MOXKHAS
KOHCTPYKTHUBHAs peaiu3alus; pa3paboTka MporpaMMbl U METOAWK UCHBITaHWHA. TepMo- u
xnanokamepsl. Kamepsl TemnnoBoro ynapa. bapokamepsl. PannannoHHbie BO3AEUCTBUSL.
Y cKOpeHHbIE UCTIBITAHUSL.

OcoOeHHOCTH HWCHBITAaHUK Ha (QYHKIMOHWpPOBaHWE, Ha O€30macHOCTh W Ha
HaJIeKHOCTh; CTPYKTYpHasi CX€Ma UCIBITAHUN; UCIBITAHUS Ha MEXAHUYECKHE BO3ICUCTBUS
BHOpAaIy, yJIapoB, JIMHEWHBIX YCKOPEHUH W aKyCTHYeCKHUX IIyMoB. OlleHKa HaIeKHOCTH
M3ETUH TI0 Pe3yIbTaTaM UCIIBITAaHUH.

I'enepaTopbl dneKTpUYECKUX KoJieOaHui. [ 'eHepaTopbl CHHYCOUIATBHBIX KOJICOAHUH.
OCHOBHBIE CXEMOTEXHUYECKHWE MPUHLHUIBI TMOCTPOEHUS TE€HEPaTOPOB CHHYCOMAAIbHBIX
koJieOanmii. VIMITy/IbCHBIE TeHepaTophl. | eHepaTophl MOCTOSHHOTO TOKAa W HAIPSHKCHUS.
I'eHepaTopsl cCneNUaIbHBIX CUTHAJIOB.

3 CpencrtBa UW3MEpEHHUH; OIpeneieHHe W KiIacCU(pUKAlUs CpPEJACTB H3MEPCHHMA
ANIEKTPUYECKHUX BEITUYMH; CUTHAIBI H3MEPUTEIHLHOW HH(DPOPMAIINN; aHAIOTOBBIC U IIU(PPOBBIC
n3MepuTensHple  mpuOopsl.  Ilpubopsl  ans  m3MepeHus HampspkeHHs.  BoxbpTMerpsl




MMOCTOSTHHOT'O ¥ TIEPEMEHHOTO TOKa. IMmynbcHbIe BOIbTMETpPHI. L[] poBbIe BOIBLTMETPHL.

DIIEKTPOMEXaHUUECKHE W3MEPUTENbHBIC TPHOOPHL. AMIIEpMETPHL. M3mepurenu
MOIHOCTU. M3meputenu (a30BOro cupura. DICKTPUYSCKUE HM3MEPEHUS NPU HCIBITAHUN
TpaHc(hOpPMaTOPOB, AIEKTPOJIBUTATENCH, TEHEPATOPOB MOCTOSIHHOTO W MEPEMEHHOTO TOKAa.
HcnpiTanne kadecTBa M30JSINH.

[IpeoOpazoBanue HEIIEKTPHUECKUX BEIMYMH B JJIEKTpUUECKHe. l3mepuTenbHbIC
npeoopaszoBatenu (MII); crpykrypnas cxema MWII; knaccuduramms W3MEPUTEIBHBIX
mpeoOpaszoBaTelieli: M0 Ha3HAUEHWIO, IO CBsI3U (B3aUMOJICHCTBHIO) YYBCTBHTEIHHOTO
JJIeMEeHTa c W3JIEITHEM; o
MPUHIIMITY IPeoOpa30BaHus, 0 PU3NIESCKOMY SBICHUIO, TIOJ0KCHHOMY B OCHOBY IPHHIIUIIA
JNCHCTBHS, M3MEPUTEIbHBIC IIENH TCHEPATOPHBIX W MapaMETPUYECKHX MpeoOpa3oBaTeici.
OyHknusg mTpeoOpazoBaHUs HM3MEpPUTENHFHOr0 mpeodpazoBatens. (OCHOBHBIE (DaKTOPEHL,
OTIPEMIETISIONINE IOTPEIIHOCTh  HM3MEpPUTENbHOro  mpeoOpazoBarens. Kiaccudukarms
M3MEPUTEILHBIX TpeoOpa3oBareneii. M3aMepurenbHpie MpeoOpa3oBaTeil MEXaHWYSCKUX W
TEMIIEPaTypHBIX BO3ACHCTBUH, ONITUYECKHE W aKyCTHYeCKHe mpeodOpazoBatenu. M3mepenne
MarHWTHBIX BeW4YuH. V3MepeHne BIIaKHOCTH.

4 W3mepenust paavoOTeXHHYECKUX BEIWYMH. MeTombl W CpeicTBa H3MEpEeHHS
MapaMeTpoB CHTHAJIOB. DIEKTPOHHO-ITYUYEBBIE OCHHMIUIOTpadbl. AHAIOTOBBIE W LU(PPOBBIC
4acTOTOMephl. M3MepeHne 94acTOTbl M HMHTEPBAJIOB BPEMEHH; IOHATHE AMIUTUTYIHOTO H
(ha3oBOro CrmeKkTpa CUTHama. AHANMHM3aTOPHl CHEKTpa CHUTHaia. M3MepuTenn HEIWMHEWHBIX
nckaxenuit. [Ipuboper mis usmepenus R, C, L y komnonentoB nenu. M3mepenue
Mapa3uTHEIX TapaMeTPOB JIJIEMEHTOB Ienei. DnekTpomarHuTHas coBmectumocTs (OMC).
[Tapametpsl, xapakrepusytone OMC. HcnpiTanus u3gequid U U3MEPEHHs] MapaMeTpoOB
OMC.

HcnplTanue paguOTEeXHUUECKUX M3JEIMM: 3JEKTPOHHBIX KoMmoHeHT, MMC
9JIEKTPOHHBIX MOAYJIEH Pa3INYHOIO ypoBHs. VIcIBITaHWE KOHCTPYKIHUM pagrOTEXHUYECKUX
yCTpOWCTB. ABTOMaTHU3alug M3MEpeHui. ABToMaTu3anus uchelTanuil. KoHTpons kadecTBa
W3NEIUNA  paUOdIEKTPOHUKU. HaTypHble UCHBITAHMS UM3JIEIUN  PaAMO3IEKTPOHUKHU.
O6pabotka pe3ynbpTaToB HcHbITaHuH. OueHku norpemHocTei. CraTucTuueckas o0paboTka
pE3yJIBTaTOB UCIIBITAHUM.

4.3. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HawnmeHnoBanue 1a00paToOpHBIX paboT TpynoemKocTs, | MPakTHHIECKOH | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI
Cemectp 5
1 O3HakoMJIeHHE C YCTPOUCTBOM U paboTOi 3 1
doromeTpa rranmerHoro AOI1-101
2 Brinonnenue n3mepenuit Ha poTomerpe 3 1
rrantietHoM @I1-101 B pexume 1-3
3 Brinonnenue n3mepenuit Ha poTomerpe 4 1
rrantretHoM @I1-101 B pexume 4-6
4 N3MepeHus OCTOSIHHOTO HANPSKEHUS C 4 1
nomoinbio npudopa “Kopurc-3A
3) KannOpoBka MHOTOKaHAIBHOTO BOJIBTMETPA 4 1
6 O6paboTka pe3yIbTaTOB U3MEPEHUH C 4 1
nporpammoii “VoltNew”




7 | O3HaKOMIIEHHE C OCHOBAMHU PeIICKTOMETPHH 4
u pepekromerpom mTDR-070

8 | OmpeneneHue THITA HATPY3KH MOIKIIFOYAESMOM 4
K Ka0eIro

9 OrnpenenieHne TUTIOB 1e(hEKTOB Kabes u 4
MPUOTU3UTEIBHOTO PACCTOSIHUS 10 HUX OT
Hayaja Kabems

Bcero 34

4.4. KypcoBoe NpoeKTupoBaHNe/ BBITIOTHEHUE KYPCOBOW PabOTHI

Y4eOHbIM MJIaHOM HE IPETyCMOTPEHO

4.5. CamocrosrenbHas padoTa 00yJarommxcs

Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI U €€ TPYIOEMKOCTh
Bcero, | Cemectp 5,

Bua camocrositensHOM paboTh

qac qac

1 2 3
W3yueHne TeopeTHIecKoro Marepuaia 40 40
nucuuraHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBka K TEKylIeMy KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

KontposnbHble paboTsl 3a04HKKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 8 8
attecranuu (ITA)

Bcero: 58 58

5. Ilepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00y4aromuXcst M0 JUCHUIUIMHE (MOIYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHalibl IS CaMOCTOSTENbHON paboThl 00YyYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.

Tabmuna 8— [lepedeHb MMeYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

[Mudp bubnuorpaduueckas cepuika / URL ampec KonuuecTBo sKk3eMIuIsIpoB

B Oubsmoreke
(KpoMe 3JIeKTPOHHBIX

HK3EMIUISIPOB)

005 Kopmynos I'.M. Ynpasnenue npoieccaMu 1 HHHOBAIIUSMU TIPH 115

K70 o0ecrieyeHnH KayecTBa MPUOOPOB U CUCTEM. YUeOHO-

Metoanueckoe nocodue. CII6. I'VAII, 2008. 164c.
621.317 | Mupckuii I'.51. Dnextponnsie uamepenus. M., Paguo u cBs3p,1985. | 41




Mo64 - 355c.

53 Hosuuxkwii [1.B., 3orpag M.A. Ouenka norpemHnocreii pe3ynpratoB | 13
H73 u3mepenuil. JI., Dueprousaar. JIO, 1985. 248c.

389 Mertponorus: yaeonoe nocobue / A. I'. Ceprees ; A. I'. Ceprees, B. | 3
C32 B. KpoxuH. - M. : Jloroc, 2002. - 408 c. :

JlononHuTenbHas IUTEPATYPA
[lepeueHs AOMOIHUTENBHON JINTEPATYPHI PUBEICH B Ta0IHIIE 8.

Tabmuna 8 — [lepevyenb JONOTHUTEIBHOM JTUTEPATYPHI

[udp bubnuorpaduueckas cceuika/ URL aapec KomnuecTBo 3K3eMILIIpOB
B OuOIMHMoTEKE
(KpoMe 3JIeKTPOHHBIX
9K3EMILISPOB)
Craructudeckast 00paboTka pe3yabTaTOB U3MEPEHU: 58
519.1/.2('YAII) | yue6noe nocobue / E. I'.Cemenona ; C.-Ilerep6. roc. yH-T
C30 a’pokocm. npubdopoctpoenus. - CIIO. : M3a-so I'YAII,
1999. - 36 c.
621.317 OCHOBBI METPOJIOTUU U AIIEKTPUUECKUE U3MEPEHUS: 33
075 yueOnuk / b. 5. ABnees; pen. E. M. lymuH. - 6-¢ u3m.,
nepepa0. u gor. - JI. : DHeproaromusnar. JIeHuHrp. oTa-
Hue, 1987. - 480 c.
658 ['onuapos 3.H., Kosznos B.B., Kpyrnosa b./1. Kontpons 1
I'6s KaudecTBa npoaykuun.— M.: M3narenscTBO CTaHAApTOB,
1987.— 120 c.
621.382.08(083) | M3mepenus B anekrponuke. CrnpaBounuk /ITox pex. 4
n37 Kysnenona B.A.- JI.: Dueproatomusaar, 1987
681.2 Meiizna @. DaeKTpOHHBIE U3MEPUTENIbHBIE IPUOOPHI U 10
M45 MeTO]Ibl n3MepeHuit.- M: Mup, 1990.
621.317 Jlesmmna E.C., HoBuukuii [1.B. Dnexrpuueckue 2
JI38 u3MepeHus pusndeckux BennuuH (M3meputenbHbie
npeoOpa3zoBarenn). Yue6Hoe nocobue, -JI.:
DHeproaroMmuszaat, 1983
621.317 Crexrop C.A. DnexTpuyeckue u3mMepeHus pu3nueckux 15
C71 BeIMUMH: YdeOHoe mocobue. - JI., Dueproaromusnat, 1987

Ilepeuenn
TeHeKOMMYHI/IKaHI/IOHHOI)’I CeTn

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIEKOMM YHUKAITMOHHOH ceTu «HTepHeT»

AIEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEepHETY,

npuBeieH B Tabuie 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

pecypcos
HeO6XOI[I/IMI)IX JIs1  OCBOCHUSI AOUCHUITIINMHBI

UH(pOPMAaIMOHHO-

[lepeyeHb 3NEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-

URL anpec

HaunmenoBanue

http://e.lanbook.com/books/
element.php?pll_id=55830

bonTon Y. KapmanHslii cripaBOYHUK HHKEHEpaA-METPOJIora 3- U3,
[DnexTponnsiit pecypc] / bonron V. UznatensctBo: "JIMK Ilpecc”, 2010r.,

380 cTp.

http://e.lanbook.com/books/
element.php?pll_id=146

Zaitnens A.H. Omumbku n3meperuit Gu3ndeckux BeIUYuH 3- U3,
[DnexkTpoHHbIil pecypc] U3parenscrBo: "Jlanp" , 2009r. — 112C.




http://e.lanbook.com/books/
element.php?pll_id=555

Kupumnosckuit B.K. CoBpemMeHHbIE ONTUYECKUE UCCIICIOBAHUS U
n3Mepenus [DnexktponHsiil pecype]: Msaarensctso: "Jlans", 2010 r., 2010.
- 304c.

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. Ilepeuenp mnporpaMMHOrO OOECHEUEeHHs], HCIIOIb3YEMOT0 NpPHU OCYLIECTBICHUU
00pa30BaTeNbHOIO MpoIiecca M0 TUCIHUILINHE.
[lepeuenp UCHOIB3yEeMOr0 MPOrPaMMHOT0 o0ecrieueHus mpeacranieH B Tadbuuie 10.

Tabmuna 10— [lepeueHs nporpaMmMHOTo 0O€CIIeYeHUS

Ne i/t

Hanmenosanue

He npenycmorpeno

8.2. [lepeuenn

MH(POPMAIMOHHO-CITPABOYHBIX CHUCTEM,UCIIONIB3YEMBIX pu

OCYILECTBIIEHMH 00pa30BaTEIbHOrO MpoLecca N0 AUCHUIUINHE
[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B

Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t

HanmenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKast O0a3a

CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKOH 0a3bl

Ne
/o

HanmeHnoBaHMe cocTaBHON 4acTH Howmep aynuropun
MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | MynpTuMenniiHas JEKIMOHHAS ayIUTOPUS

Crnenuanu3upoBaHHas 1adoparopus "YnpaieHne KkauecTBoM" 54-06

10. Onenounble cpeacTBa AJIs MPOBEIECHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH

Cnucok BOMpoOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amaun;

TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpPOBHSA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsT 5S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIIMM, KOTopas mpuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJBHO-PEUTHMHTOBOW  CHUCTEMBl ~ YHUBEpCUTETa,  IpaBHIIa
UCIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Ta6muma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITUN




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— oOyyJaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 HU3JIaraer;

— ONMpasCh Ha 3HAHUS OCHOBHOM W JIOTOJIHUTEIBHOW JIMTEPATYpHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MPAKTUUCCKOM
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMO CICIMAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiicss TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JlaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMATN3UPOBAHHBIX TOHATHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPHL;

— JIOIyCKAeT HECYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHU 3HAaHUU
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [T0JIOKEHMUS,

— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICE€T CUCTEMOH CIIELIMATN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyJaronuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTW MPOrpaMMHOIO
MaTepuaa;

— JIOMYCKAeT  CYNIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;

— He QOpMYIUPYET BHIBOJAOB U 00001IEHUI.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taoumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis HK3aMeHa Koz
MHAMKATOpa
N3mepenus. Tepmunsl u onpenenenus. Posb n3mepenuil B

1 Pa3IMYHBIX 00IACTAX JAeITEeNbHOCTH. BUabI U mopsiiok OIIK-4
IIPOBEICHNS UCIIBITAHNI HA MEXaHUYECKHE HArPY3KH.

Hcnbitanus. TepMunsl, onpenenacHus. Buabl UCIIBITaHUNA. OIIK-4
2 ABTOMaTH3a1Ms U3MEPEHUH, HCTIBITAHUN U KOHTPOJIS.

CrtpyKTypa cpeacTBa U3MEPEHUS.

KoHntposb. Tepmunsl u onpenenenns. Buasl KOHTpOJIS. OIIK-4

3 ABTOMaTH3a1Ms U3MEPEHUN, UCTIBITAHUI U KOHTPOJISL.
[ToBepka 1 kKanmuOPOBKA CPEJICTB U3MEPEHUIA.

OcoOeHHOCTH U pa3anyus U3MEPEHUN, UCTIBITAHUH U OIIK-4
4 KOHTpOJIL. OCOOEHHOCTH MMOCTPOCHHS U3MEPUTETHHBIX
cucteM. CHCTEMBI TEJIEMETPUH - CTPYKTYpPa U COCTaB.

3) Posib u3Mepenuil, uCBITAaHUN M KOHTPOJIS IPU 00eCTIeYeHU N OIIK-4




KauyecTBa Ha JTarnax )XKU3HEHHOT0 HUKJIA IIPOAYKLIHH.
MHorokaHainbHbIle UPPOBBIE BOIBTMETPbI. CTPYKTYPBHI.
[Ipumepsl IpuMEHEHUS.

CpenctBo uzmepenus. Onpenenennsi. CTpyKTypa mpoiiecca
M3MepeHusi. MHOTrOKaHaJIbHbBIC H3MEPHTEIBHO-
BbIYUCIIUTCIIBHBIC CUCTCMBI.

OIIK-4

CTpyKTypHasi cXeMa U COCTaBJIAIOLINE CPEACTBA UBMEPEHHUS.
CucreMsl TeJIEMETPUH TAPAMETPOB TPYOOIIPOBOAHBIX CUCTEM:
COCTaB M XapaKTEPUCTUKH.

OIIK-4

[TpuHIMIBI KITaCCU(PHUKAIIMA METOAOB U3MEPEHUI.
Cratuctnueckast 00paboTka U3MEPUTEINbHON HHPOPMALIUH B
MHOTOKAHAJIBHBIX IIM(PPOBBIX BOJIETMETPAX.

OIIK-4

[TpunHnuns! kaaccuukauy cpeacTs usmepeHuit. CucTemsl
TEJIEMETPHUH, BUIbl KAHAJIIOB CBSI3HU.

OIIK-4

10

[TpuHIMIBI KIaccUPUKAIIIH TOTPEITHOCTEN H3MEPEHU.
NmnynbcHas pediekroMeTpus: NPUHIUIBI TOCTPOSHUS U
00J1acTH MPUMEHEHHUS.

OIIK-4

11

CpenctBa usmepenuii: npeoOpazoBaTenu, IPUOOPHI, CUCTEMBI.
Dranonsl U pabodne MepshI.

OIIK-4

12

W3mepurenbHble npeodpa3oBaresnn. KoHTakTHbIE U
OECKOHTaKTHbIE Tpeo0pa3oBaTean TEMIIEPATYPhl: BUJIbI U
IpPUMEHEHHE.

OIIK-4

13

W3mepurenbHbie mpeodpa3oBarenu. OnTuieckue
npeoOpaszoBarenu. KanubpoBka u moBepka CpesicTB
M3MEPEHUIl, COCTaB IOKYMEHTOB.

OIIK-4

14

W3mepurenbHble mpeodpasosarenu. [IpeobpazoBaTenu
TeMIEepaTypbl. AHAIUTHYECKAs U3MEPUTENIbHAs TEXHUKA:
IIPUHLIMIIBI IOCTPOEHUS], BUJIbl CHTHAJIOB.

OIIK-4

15

Nsmeputenbubie mpeoOpa3zoBaTenn. AHaoro-nudpoBbie
npeobpaszoBarenu. [IpumeHeHre MUKPOIPOIIECCOPOB B
N3MCPUTCIIbHO-BBIYUCIIUTCIbHBIX CUCTCMAX.

OIIK-4

16

W3mepurensHble npeodpasoparenu. [{udpo-ananorossie
npeoOpa3oBaTen, HA3HAYEHNUE U OCHOBHBIE XapAKTEPUCTUKH.

OIIK-4

17

W3mepurenbHble peodpa3oBarTesin. AHaJIOrOBbIE
U3MEpUTENIbHbIE TPUOOPHI. AHATUTUYECKHE CUTHAJIBI.
[TpuHIMIBI ¥ CPECTBA AHAIMTHUECKUX U3MEPEHUH.

OIIK-4

18

JloCcTOMHCTBA ¥ HEIOCTATKU MarHUTORJIEKTPUUECKHX,
AIIEKTPOMATHUTHBIX M SJIEKTPOAMHAMHYECKUX TPUOOPOB.
N3mepenne mapaMeTpoB BOTHOM CPEIBI.

OIIK-4

19

Hudpossie BonbT™MeTpbl. CTPYKTYpa, OCHOBHBIE OJIOKU U
(YHKIIMOHMPOBAHUE.

OIIK-4

20

duznueckue BCJIIMYMHBI, CIUHHUIBI U3MCPCHUS.

OIlK-4

21

MeTtpoiornueckue XapakTepuCTUKU CPEICTB U3MEPEHUM.
CranuoHapHble 1 MOOUJIbHBIE CPECTBA U3MEPEHUI, CBOMCTBA
1 00JIACTH IPUMEHEHHUS.

OIIK-4

22

[ToBepka u kamOpoBKa cpeAcTB u3Mepenuid. KOpunnuecknii u
KOMMepuecKuil actieKThl. [Ipubopsl A1 3K0I0rnyecKoro
KOHTpoJIs1. VI3MepeHne KOHIEHTpaIy 3arpsi3HEHAN.

OIIK-4

23

[Tops10K BBIOTHEHHS U IOKYMEHTHPOBAHUS KaTUOPOBKU
CpEeACTB U3MEpPEHMI. BUIbI CPpeACTB U3MEPEHHUI 1JId
onpeJielIeHUs] KOHLIEHTPAIlMY MTpUMeced B BOJHOM cpeie.

OIIK-4

24

Knaccudukanms Bugo koHTpossi. OCOOEHHOCTH

OIIK-4




JOIYCKOBOTO KOHTPOJIA. [IprOOpHI U1 ONTHYECKHX
u3Mepenuil. CTpykrypa u QyHKIIHH.

25

OOk 1 1 2 posia, IPUHITUIBI OIEHKH U MAaTEeMAaTHYECKUE
MOJIETIN «BEPOSTHOCTH JIOKHBIX TPEBOT» M «HEOOHAPYKECHHBIX
OTKa30B» IIPH JIOITYCKOBOM KOHTpoJie. [TnanmeTHpIi
doromeTp. OCOOEHHOCTH KOHCTPYKITUH.

OIIK-8

26

N3amepenuns. Tepmunbl u onpeaenenus. Poiab nu3mMepenuii B
Pa3IMYHBIX 00JIACTAX ACSITENIbHOCTU. Bubl 1 mopsiaok
MIPOBEJICHUS HCTIBITAHUIM Ha MEXaHUYECKUE HArPy3KHU.

OIIK-8

27

CpenctBo uzmepenus. Onpenenenusi. CTpyKTypa mpoiiecca
M3MepeHusi. MHOTrOKaHaIbHbBIC H3MEPHTEIBHO-
BbIYUCIIUTCIIBHBIC CUCTCMBI.

OIIK-8

28

[MpuHIMOB! KaccuUKaUu METOJ0B U3MEPEHUIA.
Craructudeckas 00pabOTKa U3MEPUTENEHONW HHPOPMAITUH B
MHOTOKaHAJIBHBIX HU(PPOBBIX BOJIHTMETPAX.

OIIK-8

29

[TpunIMIBEL KIaccupUKAIMK CPEACTB U3MepeHnit. CHCTEeMBbI
TEJIEMETPHUH, BUJbI KAHAJIOB CBS3H.

OIIK-8

30

[TpuHIMIBI KITaCCU(PUKAIIMH TTOTPEITHOCTEH U3MEPEHHA.
NmnynbcHas peIeKTOMETPUS: PUHIIUAIIBI TOCTPOCHUS U
00J1aCTH TPUMEHEHUSI.

OIIK-8

31

CrpykTypHas cxeMa M COCTaBJISIOIIUE CPEICTBA U3MEPEHHUSL.
CucteMmsbl TeeMeTpUu NapamMeTpoB TPyOOIIPOBOAHBIX CHCTEM:
COCTaB U XapaKTEPUCTHUKH.

OIIK-8

32

CpezncrBa U3MepeHHii: mpeoOdpa3zoBaTesu, MPUOOPBI, CHCTEMBI.
OranoHsl 1 paboune Mepshl.

OIIK-8

33

W3mepurensHble mpeodpasoBarenn. KoHTakTHBIE U
OECKOHTaKTHbIE Tpeo0pa3oBaTeau TEMIIEPATyPhl: BUIBI U
IIPUMEHEHHE.

OIIK-8

34

W3meputenbHble npeoOpa3oBarenu. OnrTuyeckue
npeoOpa3zoBarenu. KannbpoBka 1 moBepka cpesicTB
I/ISMCpeHI/II\/JI, COCTaB JJOKYMCHTOB.

OIIK-8

35

W3mepurenbHble mpeodpasosarenu. [IpeodpazoBaTenu
TeMIEepaTypbl. AHAJIUTHYECKAs U3MEPUTENIbHAs TEXHUKA:
IIPUHLIMIIBI IOCTPOEHUS], BUJIbl CHTHAJIOB.

OIIK-8

36

Ucnbitanusa. Tepmunsl, onpeneneHus. Buibl uCbITaHUM.
ABTOMaTH3a1Us U3MEPEHUN, UCIIBITAHUN ¥ KOHTPOJIS.
CTpyKTypa CpeacTBa U3MEPECHHUS

OIIK-8

37

KonTpons. TepMunsl u onpenenenns. Buasl KOHTpos.
ABTOMAaTH3a1Ms U3MEPEHUH, HCTIBITAHUN U KOHTPOJIS.
[ToBepka 1 KaaOpPOBKA CPEJCTB U3MEPEHUH.

OIIK-8

38

OcCo0eHHOCTH U pa3anyus U3MEPEHHUH, UCTIBITAHUH 1
KOHTPOJIsl. OCOOEHHOCTH MTOCTPOSHUSI U3MEPUTENBHBIX
cucteM. CHCTEMBI TEJIEMETPUU - CTPYKTYpPa U COCTaB.

OIIK-8

39

Posb n3mepenuil, UCIIBITAHUN U KOHTPOJIS IIPH 00eCTIeYeHUH
KAaueCTBa Ha JTalax >KU3HEHHOI'0 LUKIIA IPOAYKIIUH.
MHorokaHanbHble THPPOBBIE BOIBTMETPBL. CTPYKTYPHI.
IIpuMepsl IpUMEHEHUS.

OIIK-8

40

N3meputenbabie Tpeodpa3oBaTenn. AHaIOro-nudpoBbie
npeoOpaszoBarenu. [I[pumMeHeHre MUKPOTIPOIIECCOPOB B
W3MEPUTEIBHO-BBIUYNCIIUTELHBIX CHCTEMAX.

OIIK-8

41

Buasl ucnibrranuii. OCHOBHBIE BUABI BO3ICUCTBUH NpU
UCTIBITAHUSX. I3MepuTeIbHbIE KOMIUIEKCHI, TPUMEHSIEMBIC B

OIIK-8




npoMblnieHHOCTH. [locTpoeHne u mpruMeHeHue.

Knaccudukanus ucneiranuii. O0s3arenpHbIC U OIIK-8
42 JI0OpOBOJIbHBIC UCTIBITaHUS. HazHaueHne u BUIIbI
AJIEKTPOHHBIX MUKPOCKOIIOB.
Heo0xoauMocTs ¥ BUIBI KIIMMAaTHYECKUX UCIIBITAHUIA. OIIK-8
43 CXOJCTBO M OTJIMYME aHAJOTOBBIX M HU(POBBIX CPEICTB
U3MEPEHHUIA.
44 Kanauibl cBsA3u B cucremax tesneMmerpun. [Ipunnun OIIK-8
pediekToMeTpHH.
45 DReKTpOXUMHUYECKHe TPUOOPHI. JJ0CTOMHCTBA U HEAOCTATKU OIIK-8
AQHAJIOTOBBIX AJIEKTPOU3MEPUTEIBHBIX IPHOOPOB.
16 DNEeKTPOHHBIE MUKPOCKOIIBI — BU/Ibl, HA3HAYEHUE U OIIK-8
IPUMEHEHHUE.
47 HoxymenTanus cpencts uzmepenuii — T3, TY, MK, MIL. OIIK-8
Anmaparypa Juisi IpOBEJICHHs UCTIBITAHNUMN.
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3amaun) ais 3adera / qudd. 3auera
Ne i/t [Tepedyens BonpocoB (3a1av) 11 3adeta / nudd. 3auera Kon
WHAMKATOpa

Y4eOHBIM IJITAHOM HE NPEIyCMOTPEHO

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO TPOSKTHPOBAHMSI/BBIIOJTHCHUS KYPCOBOM paOOTHI

[TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcOBOIl pabOThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocel 1yt mpoBeneHUsT TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS

npecTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne n/nn | IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

1 Uem oTiinyaeTcs CpeicTBO U3MEPEHUN OT IPYTUX TEXHUUYECKUX CPEICTB?

2 UTto onpenemnsitoT B MpoIecce N3MepeHus?

3 UTto onpenensitoT B mpouecce KOHTpois?

4 Kak npoBonsaTcs ucnpITaHus: SKCIEPUMEHTAIbHO, METOJOM MOJIETMPOBAHUS WIIH

JPYTUMHU METOJAMHU?

HOHYCKaCTCH MOZACIINPOBATH BO3ACHUCTBUSI npu HCHOBLITAaHHUAX ?

Kak perucrpupyercs pe3ynbrat KOHTpOJIsi?

B yem coctout punocopckuit acekT u3MepeHus?

B uem cocTout Hay‘-IHLII\/'I ACIICKT I/I3MepeHI/I}I?

Ol O N o o1

B yeM coCTOUT TEXHUYECKHI ACTIEKT U3MEPEHHUS?

10 Enuaunier kakux GU3nYecKux BEIMYHH MPUHATH OCHOBHBIMU B cucteme CU?




11 EnuHAnb Kakux GU3NYECKUX BETUYHH MPUHSTHI TONOTHUTENbHBIME B cucTeme CHU?

12 [TpuBenuTe KIaccu(PUKAIUIO METOI0B H3MEPEHHIA TT0 COBOKYITHOCTH ITPUEMOB
MCIOJIb30BaHUs IPUHIIUIIOB U CPEACTB U3MEPEHUN

13 Uto noHMMaeTcst o1 YCJIOBUSIMU UCTIBITAHUI?

14 B yem cxozcTBO MEXy OnepalusMy U3MEPEHUS U UCIIBITAaHNA?

15 B yem paznuune Mexay onepanusiMi U3MEPEHUs U UCTIBITAaHUS?

16 KaxoBbl 1Ba OCHOBHBIX 3Tara KOHTpoJia?

17 B uem ocHOBHOE pa3nuuue pe3ynbTaToB Olepaluil U3MEPEHUs U KOHTPOJIA?

18 B yem oTiMune aKTUBHOTO U MaCCUBHOTO KOHTPOJIS?

19 KaxoBbl Bce BO3MOKHBIE UCXO/IbI ONIEPALIMU KOHTPOIIsA?

20 Uro Takoe BeposTHOCTH ook | u Il pomos npu gommyckoBoM KOHTpOIIe?

21 Kakoe n3mepenue Ha3pIBaeTCs MpsIMbIM?

22 Kakoe n3mepenue Ha3piBaeTcsi KOCBEHHBIMU ?

23 Urto Takoe U3MEPUTEIBHBIN MpeoOpa3oBaTein?

24 KaxkoBa kiaccudukanusi n3MepuTEeNbHBIX TPeo0pa3oBaTeieil Mo BUAY BXOIHBIX U
BBIXOJHBIX BETUYHH?

25 Kaxkue cpenctBa n3amMepeHuii Ha3pIBaIOT AIEMEHTaAPHBIMU?

26 Kakue usmepurenbHble IpeoOpa3oBaTeId HA3bIBAIOTCS TEHEPATOPHBIMU?

27 Kakue cpencrsa n3mMepeHui OTHOCSTCS K KOMIZIEKCHBIM?

28 [IpuroaHs! MarHUTO3JIEKTPUUECKHE TPUOOPHI JIJIsl U3MEPEHUS ANEKTPUUECKUX BETUYHH B
LETISIX TIEPEMEHHOTO TOKa?

29 B yeM ocHOBHBIE TOCTOMHCTBA MAarHUTORIEKTPUUECKUX IIPUOOPOB?

30 | B uemM OCHOBHBIE JOCTOMHCTBA AIIEKTPOMArHUTHBIX TPUOOPOB?

31 Kaxue npuGops! CTpOSAT Ha OCHOBE ANEKTPOAMHAMUYECKON CHCTEMBI?

32 Kakue anexTponsmepuTenbHble MPUOOPHI TOCTPOEHBI HA OCHOBE MOCTOSHHOT'O MarHuTa u
KaTyIIKH?

33 | Jlst yero uCnonab3yrTCs ITYyHTHI?

34 Kakue u3 npruBeneHHBIX CPEACTB U3MEPEHUN NPEJHA3HAYEHBI 111 U3MEPEHHUS
NepeMeLeHU?

35 Kakue 13 npuBeneHHBIX U3MEPUTETBHBIX MpeoOpa3oBaTeneil OTHOCITCS K
Te€HEPATOPHBIM?

36 Kakoit 13 npuBeIeHHBIX CPEJCTB U3MEPEHUH MpeHa3Ha4YeH /11 0ECKOHTAKTHOTO
U3MEpEeHUs TeMIepaTypsl?

37 Kaxkue cpencrtBa namMepeHuii Ha3bIBalOT aBTOMATHYCCKUMHU?




38 Kakue cymiecTByoT OCHOBHBIE BU/IbI HCIIBITAHHSI 1O BO3JICHCTBUSA BHEIIHUX (haKTOPOB?

39 Kakue Bl KOHTPOJIS IPUMEHSIOTCS TIPH SKCIEPUMEHTAIBHOM KOHTPOJIE 00pa31oB?

40 Kakue ocHoBHBIE (haKTOPBI BO3AEUCTBYIOT Ha OOBEKT MPU KIMMATHYECKUX UCTIBITAHUSIX ?

41 3HavYeHHE KAKOro MmapaMerpa 13 MepeuyrcCIICHHbIX OMPEAeIIsieTCs] MpU OMOJIOTUYECKUX

UCTIBITAHUSIX ?

42 Kakue gakTopsl U3 nepedncieHHbIX BO3IEUCTBYIOT HAa OOBEKT MPU MEXaHUYECKUX

HUCIBITAHUIX?

43 Jjis 9ero npeaHa3HaueH AIEKTPOHHO-ITY4eBON ocmiiiorpad?

44 Jiig yero npeaHa3zHAuYEHbl U3MEPUTEIbHBIE T€HEPATOPbI?

45 Jlig 9ero cimy>kaT aHaM3aToOPhI CIIEKTpa CUrHaja?

46 Kakue ucnbTanust U3 nepeurciaeHHbIX HE0OX0IMMO BKJIIOYATh B IPOrpaMMy U METOAMKHU

UCTIBITAaHUNA?

47 Kax BEITTOJTHEHBI TEXHUYECKHE CpeaACTBa, IPUMCHACMBIC VI KIIMMATHUYCCKUX

UCHBITAaHUN?

48 UTo BBITIOIHAETCS TPU KBAHTOBAHUM CUTHAJIA 10 YPOBHIO?

49 W3 kakuX OCHOBHBIX YacTei COCTOUT IU(PPOBOIl U3MEPUTENbHBIN TPUOOP

50 W3 yero coctout nHpopMalmoHHO-U3MEpPHUTENbHAs crucTeMa’?

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HOH (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuasbl,  ONpPENENSAOUIMEe  MPOLEAYphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpyOmUX TOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluy 00y4aroImuXxcs
I'VAIL

11. Meroauveckue yKka3aHus JJIs 00y4JarOIIUXCs 0 OCBOCHUIO JTUCITUTUTHHBI
[lenpto AWCHMILTUHBI SBISETCA — TMOJNYyYEHHUE CTyJAEHTAaMH HEOOXOIUMBIX 3HAHUH,

YMCHI/Iﬁ W HABBIKOB CBA3daHHBIX C HU3MCPCHUAMHU, HUCHBITAHUAMHU U KOHTPOJICM IPOAYKIIHU
TCXHUYCCKOTO HA3HAYCHUS, 4 TAKIKC C IPUMCHACMBIMU IIPU 3TOM HpI/I60paMI/I )51 O60pyILOBaHI/II/I,
MpeaOCTaBJICHUEC BO3BMOKHOCTU CTYACHTAM PAa3BUThH U MPOACMOHCTPHUPOBATE HABBIKU B obiactu
aHajin3a COCTOAHHMA M JUMHAMHKH 00BEKTOB ACATCIIBHOCTH C HCIIOJb30BaHUEM HeO6XOI[I/IMBIX
MCETOHOB U CPCACTB aHAJIMN3A.

Meroanyeckue ykKa3aHusi Qs OOYy4aIOIIMXCA IO OCBOCHMK) JIEKIIMOHHOIO
MaTepuaJia

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
ry0oOKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOM JIEKIUU B




paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, 2 B OCBOCHHH
(GyHAaMEHTAIbHBIX NpoOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HAHMS, HOBEHIIMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JICKIUS BBIMOIHSIET METOJI0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIeKIus packpbIiBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 0O0MacTH 3HaHus, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AWUCIUILIUHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCLHUILINHAMHU.

Oco0eHHO Ba)XHYIO pOJIb JIEKIMOHHBII MaTepuan WUrpaer MpU H3YYEHHUU CIOMKHBIX
TEXHUYECKUX CHCTEM M INpHOOpPOB, paboTa KOTOPBIX OCHOBAHA Ha PA3IMUYHBIX (U3UYECKUX
3aKOHAaX M TMPEJCTAaBICHHE JAaHHOTO MarepHuaja, SBISETCS OCHOBHOW (opMoil u3ydeHus
JUCLUIUIMHBL «MeTobl ¥ CpelICTBA U3MEPEHUH, UCTIBITAHUM U KOHTPOJISI.

[TnaHupyeMbl pe3yabTaThl IPH OCBOSHUH 00YYaIOUTMMCS JEKIIMOHHOTO MaTepuana:

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUM, YPOBEHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOU TEME;

— pa3BuTHE NPOPECCHOHATBHO—JENIOBBIX KAUeCTB U CAMOCTOATEIBHOTO TBOPYECKOTO
MBILIICHHS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEpECca, HEOOXOAUMOTI0 JJIsl CAMOCTOSITENIbHOM paboThI;

— TOJy4YeHHUE 3HaAHUIl O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH;

— HayuyuTCcsd METOAMYECKH oOpalaThiBaTh MaTepuasl (BBLACIATH TJIABHBIE MBICTH U
MOJIO)KEHUS, MPHUXOJAUTh K KOHKPETHBIM BBIBOJIAaM, IOBTOPSATh HUX B  Pa3jIM4YHbIX
bopMyIupoOBKax).

JlekuMOHHBI MaTepual MOXET CONPOBOXKIAATBCA JAEMOHCTpalUed CIIaiI0oB W
UCIOJIb30BAaHUEM DPA3JaTOYHOIO MaTepuallia IpU IPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATUK 10 JAUCLUIIIMHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOTO MaTepuaa:

— H3MepurenbHble 3a/1a4M IPU KOHTPOJIE U UCTIBITAHUSIX (JIEKLIMU U IIPE3EHTALUN);

— HcnslTaTenbHble Bo3AeHCTBUS (JIEKIIMM U IPE3EHTALIUN);

—  DJeKTpuyYecKrue U3MEPEHUsI IPU UCTIBITAHUSIX U KOHTPOJIE (JIEKLUHU U MPE3EHTAIUN);

— PaguorexHuyeckue W3MEpEeHUS TPU HUCHBITAHUAX M KOHTposie (JIEKUUH |
IPE3EeHTALNHN).

MeTtoauyeckue yka3zaHusi AJsi 00y4alOIIHXCS MO MPOXOKIAEHUIO JIA0OPATOPHBIX
pa6oTt

B xome BbimonHeHuss 1a00OpaTOpHBIX paboTa OOydYAOIIMNCA MOMKEH YIIIyOUTh H
3aKpCIIUTh 3HAHWA, MPAKTUYCCKHUEC HABBIKHU, OBJIAACTH COBpeMeHHOI;'I MeTOI[HKOﬁ U TEXHHUKOU
DKCIIEPUMEHTa B COOTBETCTBUM C KBATH(PUKAIIMOHHON XapaKTEPUCTHKOW 00ydaroIierocs.
Bremonaenne nmabopaTOpHBIX pPa0OT COCTOMT W3 TOATOTOBUTENBHOH, SKCIEPUMEHTAIHHO-
MPAKTUYECKOH, paCUETHO-aHATTUTUIECKON YacTel M KOHTPOJIBHBIX MEPONPUITUH.

BrimonHenne nmabopaTOpHBIX pabOT OO0ydYaIOMUMCS SIBJISIETCS HEOTHEMJIEMOW YaCThIO
W3YYCHUS JUCLUUIUIMHBI, OINpeAeNsseMoil y4eOHBIM IJJAHOM M OTHOCHTCS K CPEICTBaM,
00eCTIeYNBAIOIINM pPEIIeHUE CIIETYIONUX OCHOBHBIX 33714 y 00ydJaronierocs:

— TpuoOpeTeHre HaBBIKOB WCCIEAOBAHUS TMPOIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaX JUCIUIUIUHBI «METO bl U CPeCTBA H3MEPEHUN, UCTIFITAHUN 1 KOHTPOJIS,

— 3aKpCIICHHUEC, Pa3BUTHUC U JACTaIM3allsd TCOPECTUUCCKUX 3HaHHI>'I, IMMOJIYYCHHBIX Ha
JICKIMSAX;

— TOTy4YeHHe HOBOM MH(OpPMAINH 110 U3y4aeMON AUCIHUILTUHE;

— TMpHOOpeTeHHEe HABBIKOB CAMOCTOSITENILHON pabOThI C JIa0OpAaTOPHBIM 00OPYIOBAHHEM
U pudopamu.

3ananue u TpeboOBaHUs K MIPOBECHUIO T1a00paTOPHBIX PaboT, CTPYKTypa U opMa oTyeTa
0 JabopaTopHoi paboTe, a Takke TpeOoBaHUSA K 0(DOPMIICHHIO OTYETa O JJabopaTopHOU paboTe
MNpEaACTaBJICHBI B MCTOAUUCCKHUX YKA3AHUAX:



1. PednekromeTp: METOAMYECKUE yKa3aHUS K BBITIOJIHEHUIO TabopaTOpHBIX padboT Ne 1 -
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METOJMYECKHE yYKa3aHHs K BBITOJHEHUIO JIa0opaTopHbIX paboT Ne 1 - 4 / C.-Iletep6. roc. yH-T
aspokocm. pudopoctpoenus ; Coct. I'. . Kopmrynos, /1. B. Banos. - CII6. : U3n-Bo ['YAII,
2004. - 24 c.

3. ®oToMETp IUIAHLIETHBINA: METOJAMYECKHUE YKAa3aHMs K K BBIIIOJIHEHUIO JJAOOPATOPHBIX
pabor; C.-IletepO. roc. yH-T adpokocM. npudopocTpoenus ; coct.: I'. . KopuryHoB

MeToanuyeckue yKazaHus JJisi 00y4alOIIMXCS M0 MPOXO0KIEHUI0 CAMOCTOATEIbHOI
padoThI

B xoze BBINOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYYAIOUIHIiCS BBIIOIHSAET paboTy Mo
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IPENOJIaBaTeisi, HO 0e3 ero HernocpeCTBEHHOTO
y4acTusl.

MeTogudyeckuMH ~ MaTepualaMH,  HAMPaBISIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00y4aroIuXCs SIBISIOTCS: Y4eOHO-METOAMYECKUN MaTepual 1Mo AUCIUILIHHE.

MeTtoauyeckue ykazaHusi JAJs 00y4YAIOUIUXCH 1O MPOXOKIAEHUIO NMPOMEKYTOUYHOM
arrecTaunu

[IpomexyTouHas  arrectanus  OOydYalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB OOyYEHHS MO AucCHUIUIMHE. OHA BKIIOYAET B
cebst 3aueT — 9T0 (opma OLIEHKM 3HAHMN, MOITYYEHHBIX OOYYalOIIMMCA B XOJAE H3YYEHUs
y4eOHOM UCUUIUTMHBI B 1IEJIOM UJIU MPOMEXYTOUHAs (110 OKOHYAHUU CEMECTpa) OIICHKa 3HAHUMN
00y4aromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3a4TeHO»
WJTU «HE 3aU4TEHO».

Cucrema OLEHOK NpH MPOBEACHUU NPOMEKYTOUHOM AaTTeCTallid OCYIIECTBIISIETCS B
cooTBeTCTBUU C TpeboBanusimu IlomoxkeHuit «O TeKyleM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu CTyAeHTOB [YAII, o0ydaromuxcss Mo MporpamMMbl BBICIIETO
obpazoBanus» U «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4ueOHON paldoTh
ctynentoB B 'Y AIDy».
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