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PaGouasi mporpamma aucuUMIUIMHBI «BECKOHTAaKTHbIE CHUCTEMBl HM3MEPEHHUS, KOHTPOJS U
obecrnieueHus 6€30MacHOCTH» pa3padoTaHa:

- B cootBeTcTBHH ¢ TpeboBanusiMu ®I'OC BO — marucrparypa 1o HarpaBiICHHIO MOJAIOTOBKU
15.04.04 «ABTOMaTH3aIUs TEXHOJIOTHYECKUX IPOIIECCOB M IMPOM3BOJICTB», YTBEPKICHHOIO MPHUKA30M
Muno6prayku Poccun Ne 1452 ot 25.11.2020 1.5

- HA OCHOBaHMHM YYeOHOro IUIaHA MAarkucTpaTtypbl IO HampasieHuto noarotoBku 15.04.04
«ABTOMAaTH3aIUS TEXHOJOTHUECKUX MPOLIECCOB U MPOU3BOACTBY HANpaBIeHHOCTh (Tpoduiis) «Cuctembl

ABTOMAaTU3HWPOBAHHOI'O YIIPABJICHHA B TOPHOM ACTIE).

CocrTaBuTeNb nouent kad. ATII Kynpunnkuit A.A.

PaGouass mporpaMma paccMOTpeHa M OI00peHa Ha 3aceiaHuu Kadeapbl aBTOMATU3AIMU

TEXHOJIOTUYECKUX TporieccoB U npousBoacts ot 31.01.2023 r., mporoxomn Ne 10.

3asenyrommii kapenpoit ATIIIT B.1O. baxun



1.IEJIA U 3AJAYM JUCHOUTIINHBI

L{enb M3ydeHus MUCHUIUTMHBI «BeCKOHTAKTHBIE CHCTEMbI U3MEPCHHS, KOHTPOJIS U 00eCIeYCHHS
Oe3omacHOCTHY SIBIsSIeTCS (DOPMUPOBAHKME 3HAHWN M YMEHHH B 0OJACTH COBPEMEHHBIX OCCKOHTaKTHBIX
CHUCTEM KOHTPOJII M JMAarHOCTHKH, (OPMHUPOBAHHME YIIYyOJCHHBIX MPO(MECCHOHAIBHBIX 3HAHHHA O
(u3HUeCKUX OCHOBAaX W Kiaccu(ukanuy OECKOHTAKTHBIX METOJOB M3MEPEHUS MapaMeTPOB U OOBEKTOB,
UX BBIOOPE W TNPUMEHEHHE JUISI KOHTPOJIS T'€OMETPHYSCKHX M MHBIX IapaMeTpOB OOBEKTOB H
TEXHOJOTHYECKHUX MPOIIECCOB U CHCTEM 00eCIIeUeHHS MX 0€30MaCHOCTH. .

3agayaMy JUCHMIUIMHEI SIBJISTFOTCS:
— M3yYeHHe OOIMX TMPHUHLIMIOB  TOJYYEHHS  HM3MEPUTEIbHOH  HMH(pOpPMAuu  CpeiacTBaMu
OECKOHTAKTHOT'O U3MEPEHHMSI K KOHTPOJIS B MAIIMHOCTPOCHHUH.
— OBJIQJIleHHe METOJMKOW BHIOOpA M HACTPOMKH OCCKOHTAKTHBIX CPEACTB U3MEPECHHS M KOHTPOJIS IS
HOCTpOCHI/Iﬂ CUCTEM aBTOMATHU3AllN B MaHH/IHOCTpOGHI/II/I;
— (opmupoBanue:
— IpeJCTaBICHUN 0 GU3NYECKUX OCHOBAX U IMPUHLMIIAX JIEHCTBUS CPEJICTB UBMEPEHUS, KOHTPOJIS U
obecnieueHurst 0€30MaCHOCTH B MAIIMHOCTPOCHHUH;
— HaBBIKOB  HCIIOJIb30BaHMS  M3MEPEHHs, KOHTPOJAS W  oOecreyeHus O€30MacHOCTH B

MaHH/IHOCTpOCHI/H/I ;

— HAaABBIKOB HpaKTI/ILIeCKOFO HUCIIOJIB30BaAHUS TCXHHUYCCKOIO H HpOFpaMMHOFO O6CCH€‘~I€HI/IFI

HACTPOWKH M pa3pabOTKH CPEICTB H3MEPEHHS, KOHTPOJIE M oOecreueHHs Oe30IacHOCTH B

MAaIIMHOCTPOCHUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuctumimHa «becKOHTaKTHBIE CHUCTEMbI M3MEpPEHUs, KOHTPOJs U oOecrieueHus: 0e30MacHOCTH
OTHOCHUTCSI K o0s3aTenbHON yactu brnoka 1 «/ucuuniauasl (MOIyNN)» OCHOBHOW MpodheCcCHOHATBHOM
oOpa3oBareNbHOM  TpoOrpaMmbl IO  HampaBieHuto  moarotoBku  15.04.04  «ABTomMartuzanus
TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTBY» U U3y4aeTCsl BO 2 ceMecTpe.

[IpenecTByromuMu  KypcaMi, Ha KOTOPbIX HEMOCPEACTBEHHO Oa3upyercs AMCUUILIIMHA
«becKOHTAaKTHBIE CHUCTEMBl U3MEpPEHHUs, KOHTpPOJA U obOecredeHus Oe30MacHOCTUY  SBISIOTCA:
«TexHuueckoe obOecrieueHUE CHUCTEM YympaBiieHus» U «lHTemneKkTyanbHble cHCTEMbI». JlHcuuIIMHa
«becKOHTaKTHBIE CHCTEMBl U3MEPEHHs, KOHTpPOJs U oOecrnedeHus Oe30MacHOCTH»  SIBISIETCS
OCHOBOMOJIAraromei s M3y4YeHHs CICAYIOUIMX JUCHUIUIMH: «ABTOMAaTH3alUsl TEXHOJOTHYECKUX
MPOLIECCOB B TOPHON MPOMBIIUIEHHOCTH», «MeToAbl M aIrOpUTMBl OOpPaOOTKM CUTHAJIOB H
N300paKeHUI».

OCOOEHHOCTBIO JTUCHHUIUIMHBI SBISETCS TNIyOOKOE PACCMOTPEHHE COBPEMEHHBIX IOAXOJO0B K
MPOCKTUPOBAHUIO CHUCTEM aBTOMATHU3ALIUM W YIPABJICHUA TEXHOJOTMYCCKUMHU IIpoHECcCaMU, KOTOPBIC
OTIpeICTISAI0T YCTONUYMBOE (QYHKIMOHUPOBAHUE MPEANPUATHI MUHEPAIBbHO-CBIPHEBOT0 KOMILJIEKCA.

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJIBHOM
INPOI'PAMMBI

[Iporiecc wu3y4eHUs UCHUIUIMHBI «BECKOHTAKTHBIE CHUCTEMBI W3MEpPEHUs, KOHTPOIS |
obecrieueHrs 0€30MMaCHOCTHY HAMPAaBJICH Ha (POPMUPOBAHUE CIECITYIONTUX KOMIIETEHITUN:

®opmupyeMble KOMIIETEHIIUU

Koa u HauMeHoBaHMe HHIXKATOpa

KOH JAOCTHKCHHUA KOMIICTCHIIUHN

Conep:kanue KOMIETEHIIUU
KOMIIeTeHIIUH




®opmupyemMble KOMIIETEHIIUH

Kon n HauMeHoOBaHue HHAUKATOPA

Ko
Conepxanue KOMIETeHIHH o AOCTHKEHUS] KOMIIeTeHIIUU
KOMIIeTeHIIUH
Crnioco0eH cocTaBIIsITh OIMCaHKE [IKC-1. I[NKC-1.2. 3naer: CraHmapTHble TEXHHUYECKHE

MPUHIIMIIOB JEUCTBUS U
KOHCTPYKLUU YCTPOMCTB,
MPOEKTUPYEMbBIX TEXHUYECKUX
CPEACTB U CUCTEM aBTOMAaTHU3alUH,
yIpaBJICHUS, KOHTPOJIA,
JIUarHOCTUKW U UCTIBITAHUI
TEXHOJIOTMYECKUX MPOIECCOB U
MPOU3BOJCTB
0OIIETTPOMBIIIUICHHOTO U
CIICIIMAJILHOTO HA3HAYCHUS JIJIS
pa3IMYHBIX OTpacieit
HAIIMOHAJILHOTO XO35ICTBA,
MIPOEKTUPOBATh UX APXUTEKTYPHO-
MPOrPAMMHBIE KOMIUIEKCHI

CpeICTBa CHCTEM aBTOMATH3allMH, KOHTPOJI,
JMAarHOCTUKH, UCTIBITAHWH, yrpaBieHus (o0mue
HPUHINTIBI HOJTYy4CHHS U3MEPUTETHHON
uHpOpMAIIMKA  CPEACTBAMH  OECKOHTAKTHOTO
W3MEPEHHSI K KOHTPOJIS B IPOMBILICHHOCTH)

I[NIKC-1.6.  ¥Ymeer:  BpiOupaTh  THIIOBBIC
TEXHHYECKHE CPEJICTBA YNPABISIOMICH YacTh
CHCTEM aBTOMaTH3aIlHH, U3MEpEeHUs,
HEOOXOAMMBIE Ui MH(QOPMAIMOHHOTO |
METPOJIOTHYECKOTO obecrieueHus CHCTEM
aBTOMATH3allUd ¥ METOABl  ITOBBIIICHHS
JOCTOBEPHOCTH HM3MEPHUTEIbHONH HWHPOpPMALUU

(mpuMeHSTH OECKOHTAKTHBIE CpeacTBa
U3MEPCHHH, KOHTPOJIS u obecrieueHust
0e30IMacHOCTH CHCTEM aBTOMAaTHU3aliH,
KOHTPOJIS, IMArHOCTHKH, HCIBITAHHM,
OIICHMBATh IOTIPEIIHOCTH OINTHYCCKUX CPEACTB
U3MEpCHUil)

IIKC-1.10. Buapgeer: HaBpikamMu Halaakw,

HAaCTPOWKH, PETYJINPOBKE U ONBITHONW IPOBEPKE
CPEACTB U CHCTEM aBTOMATHU3aLMU, KOHTPOII,
JIMarHOCTUKY, UCIIBITAHUM, yIipaBieHus (BpIOOpa
U HacTpOMKM  OECKOHTaKTHBIX  CpEICTB
M3MEPEHUS U KOHTPOJIA I IOCTPOEHUS CUCTEM
aBTOMATHU3AIINH)

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

061112151 TPYAOCMKOCTb yqe6H0171 JAUCHUIIIINHBI COCTaBJIACT 4 3a4eTHBIX CAWHUII, 72 ax. 4acos.

AK. 4acsbl 1o
Buj yueGHoii padoThl Bcero ak. yacos ceMecTpam
2

AyauTopHasi paboTa, B TOM YHcJIe: 48 48
Jlexruu (JI) 16 16
[Tpaktryeckue 3anstus (I13) 32 32
CamocrositesbHas padora crygentos (CPC), B Tom 24 24
qyucJe:
Ananutrueckuit ”HOOPMAIIMOHHBIHN TOMCK - -
[ToaroroBka K NpakKTUYECKUM 3aHSATUSIM 16 16
IToaroroBka K JIEKIIUSIM 8 8
IIpome:kyTouHasi aTTecTanus — 5k3ameH (9) 3ayer 9 (36)
O01as TPyA0eMKOCTb U CIUIIIHHbI

aK. yac. 72 72

3a4. efl. 2 2




4.2. ConepxaHue TUCHUILITUHBI

V4eOHBIM IJIaHOM NpEAYCMOTPECHBI: JICKIIUHU, IPAKTUYCCKUE 3aHATUA U CaMOCTOATCIIbHAA pa60Ta.

4.2.1. Pa3aejbl JMCHUILIMHEBI M BUABI 3AHATHI
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1. OcHoBHBIE  TOHATHA U onpeneneHusi| 4 2 - 2
OCCKOHTAKTHBIX CHUCTEM HW3MEpPEHHS, KOHTPOJIS U
oOecneyeHus 0€30MacHOCTH
2. DAEKTpUUECKHUE U MAarHUTHBIE METOJIbI KOHTPOJIS 20 2 10
3. AKyCTHYECKHE METO/Ibl KOHTPOJIs 8 1 12
4, OnTHYeCKUEe METOJIBI KOHTPOJIS 36 2 16 16
5. [loBblleHNE HAYYHO-TEXHUYECKOTO YPOBHS 20 2 4 2
METO/I0B U3MEPEHHsI, KOHTPOJIS U 00ecrieueHHs
0€30MacHOCTH B MAIIUHOCTPOECHUHU
Hroro: 72 16 32 - 24
4.2.2. Conepxanue pa3aeaoB AUCHUIIHHBI
Tpynoe
HaumenoBanue pya
Ne azgena Coaep:kaHue JJeKIMOHHBIX 3aHATHIA MKOCTR
n/n pasi Aep 1 B aK.
U CIHMIINHBI
gacax

1. | OcHOBHbBIE MOHATHUS Knaccudpukanus (uznyeckux MeTol0B OECKOHTaKTHOTO 2
u onpeseneHus | KOHTPOJISL MAaTepUaNoB, [CTalCH, y3JIOB H3[CIHH, CBAPHBIX U
66CKOHTAKTHIX JPYTUX HEPa3beMHBIX COSAMHEHUI M 00JIaCTH UX MPUMEHEHHS.

Mertponoruueckoe  OOecCliedeHHe  CPEeICTB  KOHTPOJISL.
CHCTEM H3MEpEHHS,
CranpapTuzanusi METOI0B KOHTPOJIS.
KOHTpOIA " [Ipsimble W oOpaTHBIE 3ala4d CO3JAHHS ONTHMAIBHBIX
obecneuenns TEXHOJIOTUH U CPENICTB KOHTPOJISL.
0€30MacHOCTH Ob0mee  mpencraBaeHHe O 0a30BBIX  DIIEMEHTaX
AaBTOMATH3AIMA KOHTPOJS KadecTBa Mpoaykiuu [IpuMeHeHue
MuKpornporeccopoB U1 OBM ans o0paOoTku pe3ynbTaToB
KOHTpOJIsi. OCHOBBI MOCTPOEHHSI THOKUX aBTOMAaTH3UPOBAHHBIX
MOAYJIEH U CUCTEM KOHTPOJISI.

2. | DnexkTpuueckue H DneKkTpuyeckoe mosie. DIEKTPUUYECKUEe METO/bl KOHTPOJIS: 4
MarHUTHBIE METOJBI | JIEKTPOCTATUYECKUN  MOPOLIKOBBIA,  TEPMOIIICKTPHUYECKUHA,
KOHTpPOIIS! SMEKTPOUCKPOBOH, HMEKTPHIECKOTO NOTEHIUANIA, EMKOCTHOH.

EMKoOCTHBIH METO/T KOHTPOJISL. [IpeoOpazoBanue
GU3NYECKUX U TEOMETPHYECKUX XapaKTepUCTUK OObEKTa
KOHTpOJISI B OJJIGKTpHUECKU mapamerp. HMHbopMaTuBHOCTH
€MKOCTHOT'O METOa KOHTPOJISI.




n/n

HaunMmeHoBaHHe
pasaena
JUCIHUILTHHBI

ConepxaHue JIEKIIMOHHBIX 3aHATHIA

Tpynoe
MKOCTh
B aK.
yacax

IIpupona  deppomarHeTusma.  DPU3UYECKHE  OCHOBBI
MarHUTHBIX METOJIOB KOHTpOJsi. MarHutHoe moje aedexrta u
CIOCOOBI €r0 PEerucTpaIiy.

MarHuTHbBIE METOABI KOHTPOJS: MarHuTOrpaduyecKuid,
(beppo30HA0BbIA, HMHIYKIHMOHHBIM, MarHUTOPE3UCTOPHBIN, C
ucnoib3oBanueM 3¢ dekra Xomna. UYyBCTBUTEILHOCTh METO/IOB
1 (aKTOphl, BIUAIOLINE HA HEe.

Metoabl KOHTPOJS (U3NKO-XUMHUECKUX U MEXaHUYECKHX
CBOWCTB MaTe€pHajOB: METOJl MarHUTHOIro (ha30BOr0 aHAJIN3a,
METOA C ucHojib3oBaHueM »Hddekra bapkrayszena, meron
U3MEpPEHUs HANPSYKEHHOIO COCTOSTHUS.

Bunel HamarHuuuBaHUS: MPOAOJIBHOE, LUPKYJISIPHOE U
KoMOuHupoBaHHOE. CrIOCOOBI KOHTPOJIS: B IPUIIOKEHHOM I10J1€
Y Ha OCTaTOYHOW HAMarHMYEHHOCTH.

AKycTuueckue
METO/]Ibl KOHTPOJIS

Tumel  aKyCTHYECKMX BOJH W OCOOCHHOCTH  HX
pactpoctpanenus.  CrnocoObl  TOJNy4eHHST U TIpUeMa
yIbTPa3BYKOBBIX KojeOanui. CBoCTBa  yJIbTPa3BYKOBBIX
konebannii.  Kiaccupukamust ~ METOJOB — aKyCTHYECKOTO
KOHTPOJISI.

[Tbe30amexkTpuueckue mnpeodpazoBatenn. WX OCHOBHBIE
KOHCTPYKIIMM M TpeOoBaHUS K HUM. YyBCTBUTEIBHOCTH,
LIMPOKOIOJIOCHOCTb, CTA0OMIBHOCTh aKyCTHUYECKOTO0 KOHTAKTa,
peBepOepaloHHO-IIIyMOBast XapaKTepUCTHKA. Tuns
MIb€30MaTEPUAJIOB U OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHUKH.
XapakTepucTUKa aKyCTHMYECKOro MO H3IydYeHUs-TIpueMa.
Crnioco0r1 hopMHpOBaHUS AKYCTUUECKUX MOJIEH.

AKycTHYecKHEe  METOJbl:  OTPaXEHUs, MPOXOXKICHUS,
PE30HAHCHBIX M CBOOOJHBIX KOJEOaHWM, UMIEIAHCHBIA U JIp.
OCHOBHBIE =~ XapaKTEPUCTUKH METOJOB UM  00JacTu  HX
npuMeHeHust. CriocoObl BU3yaan3aluy 3BYKOBBIX TOJIEH.

AxycTudeckass SMHUCCHs, €€ NpPUpOJa U PErucTpupyemble
napaMmerpsl. Jlokamus MCTOYHMKA aKyCTHUECKOM SMHUCCHUU U
OLleHKa morpemHocteil u3MepeHus. CBs3p  MapaMeTpoB
CHUTHAJIOB aKyCTHYECKOH OMHCCHHM C XapaKTePHCTUKaMHU HX
UCTOYHMKOB. Ammaparypa i aKyCTUYECKOH 3MUCCHH.
OcobeHHOCTH KOHCTPYKIHM mpeoOpa3oBareneii. O0nacTh
PUMEHEHHUS.

Onrtuyeckue
METOJIbl KOHTPOJIS

Ousnyeckue OCHOBBI M  KIAcCHU(PUKALUs ONTUYECKUX
MeTOA0B KOHTposd. Mcnonb3zoBaHue 3¢ (HeKToB OTpakeHHs,
MoJIApU3aluy, AU(pakuud U UHTepPEepeHIUH A KOHTPOJIS
TeOMETPHUH U Ae(PEKTOB U3AEITHIA.

CpenctBa omnrtuyeckoro KoHTpois. KorepenTHsle u
HEKOT'€pEHTHBIE NCTOUYHUKH U3JIy4eHUs. MeTOIbl U yCTPONCTBA
npueMa ONTHYECKUX CUTHaIoB. CpaBHUTEIBHBIA aHAIU3
CPEICTB IpHUEMa ONITUYECKUX CUTHAJIOB.

OcHOBHBIE CXEMBbI MOTy4YECHUS U3MEPUTEITBLHOU
uHbOpMAlUM O TEOMETPUYECKHX CBOMCTBaX OOBEKTOB.
CucreMbl aKTUBHOT'O U TACCUBHOT'O THIIOB.




No HaunmenoBanne ) ;l;ﬁzzgz
u/n pazaena Copepxanne TeKIMOHHBIX 3aHATHI B aK.
AUCHUIIJINHBI gacax
OnTuueckue U3MEpHUTEIIbHbIE npeoOpazoBaTeIn:
TUTOCKOTIapaJUIeIbHbIC IIACTUHKH, KIIMHbS, TUIOCKUE 3epKaa.
UyBCTBUTEIBHOCTh U TMPOU3BOAUTEIBHOCTh ONTHYECKHX
METOZOB KOHTPOJIS U 00JIaCTh UX PUMEHEHUSI.
OnTuyeckne  yCTpOMCTBA  KOHTPOJSL U COPTUPOBKH.
CpenctBa KOHTpOJNS HE3aBUCHMMBIX mapameTpoB. CpejacTa
KOHTPOJIsSI MPOU3BOJIHBIX MapamMeTpoB. CpencTBa obecrieueHust
0€30MaCHOCTH AaBTOMATH3MUPOBAHHBIX MIPOU3BOJICTB.
CucreMbl TEXHHUECKOTO 3pEHHUSI.

5. | IloBblieHue OcHoBHbIE TpeboBaHuUA K TEXHOJIOTMYHOCTH 2
HAyYHO- (KOHTPOJICTPUTOTHOCTH) U3JIEIINI MAIIMHOCTPOCHHS Ha dTamax
TeXHUYECKOTO WX pa3pabOTKU, U3TOTOBJICHHUS, IKCIUTyaTalluk U PEMOHTA.

YPOBHA  METOZIOB [IyTn TOBBIMICHUS TMPOU3BOAUTEILHOCTH M HAJACKHOCTH
METOZOB M CPEICTB KOHTPOJS KadecTBa HPOAYKIMH M UX
H3MCPCHUAL, TEXHUKO-9KOHOMUYECKOH 3(H(PEKTUBHOCTH.
KOHTpPOJIA 1 Knaccudukanuss cpenctB  obecrieueHuss 0€30MaCHOCTH.
obecrneueHus TunoBas TpexpyOexxHas cxema (pU3nYecKoi 3aluThl 00BEKTa
0e30macHOCTH
HWroro: 16
4.2.3. llpakTH4YecKkHe 3aHATHSA
Ne | Ne paznena HaumeHoBaHMe MPaKTUYECKUX 3aHATUN TpynoeMKoCTh
/0 | JUCIUILINHEI (gac.)
1. 2 HccnenoBanne KOMMYTAIIMOHHBIX XapaKTEPUCTUK 2
OECKOHTaKTHOTO MarHUTOYYBCTBUTEILHOTO
(repKOHOBOT0) AATYHMKA MOJIOKEHUS
2. 2 HccnenoBanre KOMMYTAIIHOHHBIX XapaKTEPUCTUK 2
OECKOHTAaKTHOI'O MarHUTOYYBCTBUTENIbHOTO (X0I11a)
JTaT4rKa
3. 2 HccnenoBanune 6ECKOHTAKTHOTO HHIYKTUBHOTO JaTYHKA 2
MOJIOKEHHUS

4. 2 HccnenoBanne KOMMYTAIIMOHHBIX XapaKTEPUCTUK 2

€MKOCTHOT'O IaTYMKa
5. 2 M3yueHre MITyIbCHOTO METO/Ia OTIPEACTICHUS CKOPOCTH 2
BpalleHus

6. 3 dopma 3ByKOBOM BOJIHBI M XapaKTEPUCTUKA OTPAKECHUS 2
YIBTPa3BYKOBOTO JATUHKA

7. 4 Pacuer ontrueckoil cucTeMsl 1Sl ©3MEpPEHUs 2
T€OMETPHUYECKUX MapaMeTPOB

8. 4 O1eHKa MOrpelHOCTeH CUCTEMBI TEXHUYECKOTO 3pEHUS 4

9. 4 UccnenoBanue maturka TUNa «OJHOCTOPOHHHUM CBETOBOM 2
Oapbep» WIN «OTPaKAIONIMK CBETOBOM Oapbep»

10. 4 HccnenoBanue XapakTepUCTUK YyBCTBUTEIbHOCTH 2
T Py3nOHHOTO ONITUYECKOTO JTATIYMKA C
ONTOBOJIOKOHHBIM Ka0enem




Ne Ne paznena HanMeHoBaHME NPAaKTUYECKUX 3aHATHN Tpynoemkocts
/0 | JUCHUILINHEL (gac.)
11. 4 HccenenoBanue XapakTepUCTUK YyBCTBUTEIBHOCTH 2
11 Y3MOHHOTO ONTUYECKOTO JIaTYHKA
12. 5 OcHOBBI 00pa0OTKa U aHAN3 [U(PPOBBIX H300PAKCHHI B 4
LabVIEW u IMAQ Vision
13. 5 PacnioznaBanue o6pazos CT3 4
Bcero 32

4.2.4. JladbopaTopHbie padoThl He MPETYCMOTPEHbI.

4.2.4. KypcoBble padoThbl (IPOeKThI) He MPeTyCMOTPEHbBI.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOTUHA

B xozne o0yueHus mpuMeHsoTCs:

JlekuuM, KOTOpBIE SIBIISIFOTCSI OJJHAM W3 BOKHEUIINX BHIOB YUEOHBIX 3aHATHHA M COCTABIISIIOT OCHOBY
TEOPeTUYECKOH MOAroTOBKU oOyyaronumxcs. Llenu IeKIMOHHbIX 3aHATH:

-IaTh CUCTEeMaTH3WPOBAHHBIC HAy4YHbIE 3HAHUS 10 UCHHUIUIMHE, AaKIEHTUPOBAaTh BHUMAHUE Ha
HanboJIee CI0XKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO II03HABATEIIbHYIO JIEATEIbHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTuyeckue 3aHATUs. Lleny MpaKTUUECKUX 3aHATHI:

-COBEpPLIEHCTBOBATh YMEHUS U HAaBBIKH PEIIEHHS IPAKTUUECKUX 3a/1au.

['maBHBIM cofep>kaHHEM 3TOTO BUJA YUEOHBIX 3aHITHH sABJsieTcsl padoTa Kakaoro oOydaromerocs mno
OBJIJICHHIO NIPAKTUYECKUMH YMEHUSMH M HaBbIKaMU MPo(ecCHOHAIbHON IESITEeIbHOCTH.

Koncynbranum (Tekyas KOHCYIbTaIMsl, HAKAHyHE 9K3aMeHa) sIBIIsieTcsl OJHOM 13 GopM PYKOBOJCTBA
y4eOHOM paloTOil OOydarommMxcst M OKa3aHUs MM IOMOLIM B CaMOCTOSTENIbHOM M3YYEHUHM MarepHhaia
JWMCIATUTAHEL, B JIMKBUAAIMHA NUMEIOIINXCS TIPOOETOB B 3HAHUSX, 3aJOJDKEHHOCTEH 110 TEKYIIUM 3aHSTHSIM, B
MOATOTOBKE MMCbMEHHBIX paboT (IIPOEKTOB).

Texymme KOHCYJBTAIlMM MPOBOJIATCS TMpENOAaBaTeNieM, BEAYIIMM 3aHATHA B Yy4YeOHOW TpyIme,
HayYYHBIM PYKOBOJMTENIEM M HOCST KaK MHIUBUIYaTIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTtejibHasi pa0ora o0y4yarolIMXCsl HalpaBlieHa Ha YIriyOJIeHHE W 3aKpeIuleHHe 3HaHWM,
NOJTYYEHHBIX Ha JIEKUUSAX M JIPYTMX 3aHATUSAX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITENIBHOTO AKTHUBHOIO
MPUOOPETEHUs] HOBBIX, IOTONHHUTENBHBIX 3HAHWH, MOATOTOBKY K TPEICTOSIIMM YYeOHBIM 3aHATHAM U
MPOMEKYTOYHOMY KOHTPOJTIO.

KypcoBasi padora no3BosisieT 0O0ydaronMMCsl CUCTEMAaTU3UpOBaTh IMOJYYEHHbIE 3HAHHUS U Pa3BUTH
HaBBIKM HAyYHOTO TIOMCKA.

6. OUEHOYHBIE CPEJACTBA JJISA TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,
IMPOMEXKYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHMS JUCIHUIIIUHBI
6.1. OneHoYHbIe CpeAcTBAa JUIA CAMOCTOATEJIbHOH PpadoTbl M TeKylero KOHTPOJIsI
ycneBaeMoCTH
1. OcHoBHbIE IOHATHS M ONpe/iesIeHUs] 0eCKOHTAKTHBIX CHCTeM H3MepeHHsl, KOHTPOJISA U
odecrnieyeHus1 0€30MACHOCTH
1. Kak obGecnieunBaercsi cokpaiieHrue HomeHkaarypsl TCA?
2. Kakxum oOpa3om oOecrieunBaetcs rnepenada nHGopMamuu OT 00BEKTa KOHTPOJIS K CPEICTBY
U3MEpEHUs PH OECKOHTAKTHBIX U3MEPEHUsX?
[Tepeuncnrre MeTOABI OECKOHTAKTHBIX U3MEPEHUH.
[lpuBeauTe CpaBHHUTEIbHYIO XapaKTEPUCTHUKY OCHOBHBIX BHJIOB OCCKOHTAKTHBIX CpEICTB
U3MEpPEHHIl reOMETPUUECKHUX TapaMeTpOB

How



2.

4.

5. IlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKU OECKOHTAKTHBIX CPEJICTB M3MEPEHUS IMOJIOKEHUS
00BEKTOB.

DJleKTprYecKre ¥ MATHUTHbIE MeTObl KOHTPOJIsI

1. OOwscHUTE MEXaHU3MBI JIEKTPOMArHUTHOTO M MHIYKTUBHOTO mpeoOpasoBanus. [IpuBenure
BbIpaXXEHUS PYHKIIHH TpeoOpa30oBaHUs U YyBCTBUTEIHLHOCTH.

2. OnumuTe MPUHIMI ISHCTBUS TEPKOHOBOTO JATYUKA TTOJIOKEHUS.

3. IlpuBemute cxemy mpeoOpa3oBarensi € MEPEMEHHBIM BO3AYIIHBIM 3a30pOM. YKaKUTE
¢yHKIMIO TpeoOpa3oBaHus U YyBCTBUTEIBHOCTh HHAYKTUBHOTO JATYHKA.

4. OOwsicnuTe ¢usnueckyr cymHocth 3ddekra Xosmra. IlpuBeauTe 3aBUCHMOCTb MEXIY
MarHUTHOM UHAYKIIMEN, TOKOM U HAIIPSKEHHOCTBIO AIIEKTPUYECKOTO TOJIA.

5. IlpuBenute npumepsl ucnoiab3oBanus r¢dexra Xomna B JaTUMKax Ui U3MEPEHUsI CKOPOCTH U
HAIPaBJICHUS BpalLlEHUs OCH.

OnTuyeckne MeTOIbI KOHTPOJIS

1. CdopmynupyiiTe OCHOBHBIC (PM3HUSCKHUE TPUHIIUAIIBI paOOTHI TPeoOpa3oBaTesei mpu
W3MEPEHUH IMapaMeTPOB CBETOBBIX MTYYKOB.

2. ITlpuBenute OCHOBHBIE CXEMBI MTOTyYEHHS H3MEPUTEIBHON HH()OPMAITH O TEOMETPUIECKUAX

CBOICTBaxX 0OOBEKTOB.

Kakue ocHOBHbIE BUBI ONITUKOAIEKTPOHHBIX TATYUKOB I1OJIOKEHUS CYILIECTBYIOT?

Kakue npuHIUIBI TOT0KEHBI B OCHOBY PaHalliOHHOTO METOAa U3MEPEHUs TeMIepaTyp?

OO0psicaute 3akoH Credana-bobimana.

5. OnumuTe NpUHIUI paboThl PAAHAIIMOHHOTO MUPOMETPA, AUAMa30H U3MEPSAEMBIX TeMIIepaTyp,
IIpEeUMYIIECTBA NIEpe]l APYTUMHU TUIIAMH TepMoIipeoOpa3oBaresieil, 0cO0eHHOCTH
KOHCTPYKLUH.

6. IlpeoOpa3oBareny TEIJIOBOTO U3ITyYCHHS.

7. TennoBU3MOHHBIE CPENICTBA KOHTPOJIS

AKycTHYeCKHe MeTOAbI KOHTPOJIS

OxapakTepu3yiiTe OCHOBHbIE aKyCTUYECKUE METO/IBI.

OT Kakux mapaMeTpoB 3aBUCUT PaclpoCTpaHEHUsI 3ByKa B cpezie?

Onummure TPUHIIUI U3MEPEHHS PACCTOSHUS IO 00BEKTa YIBTPO3BYKOBBIMHU JaTbHOMEPAMHU.

Kakue 10CTOMHCTBA M HEJOCTATKU CBOMCTBEHHBIX aKyCTHUYECKUM JIaTYMKAM MOJIO0XKEHUs?

OnummTe OCHOBHBIEC TUIIBI U3JTydaTeNneld U MPUEMHUKOB aKyCTHUECKHX CUTHAJIOB.

Hw

agrwdE

IToBbIICHHE HAYYHO-TEXHHYECKOI0 YPOBHSI METOA0B M3MEPEHHUs, KOHTPOJISA U o0ecnevyeHust
0e30I1aCHOCTH B MALIMUHOCTPOEHUH

OcHoBHbIE TPEOOBaHMSI K TEXHOJIOTUYHOCTU U3IAETHH.

OCHOBHBIE METO/bI TOBBIIIEHUSI TOYHOCTH CPEACTB OECKOHTAKTHBIX U3MEPEHU.

OcCHOBHBIE HaNpaBJIEHUS PA3BUTHUS CPEICTB OECKOHTAKTHBIX U3MEPEHUH.

Kakwue Buibl 0ECKOHTaKTHBIX JATYMKOB MPUMEHSIOTCS Ha TIEPBOM pyOeke 3aluThl 00beKTa?
Kakue Buibl 0ECKOHTAKTHBIX JaTYUKOB MPUMEHSIOTCS Ha BTOPOM pyOexke 3aluThl 00beKTa?

agbrwbnE

6.2. OueHo4YHbIe CpeACTBA IJIsl MPOBEAeHHUs MPOMEKYTOUHOM aTTecTanuu (IK3aMeHa)

6.2.1. IpuMepHbIii NepeyeHb BONPOCOB/3alaHMil K IK3aMeHY (110 AUCHHIINHE):

2.

w

B ueMm pa3HHIIa TOHATHI KOHTPOJIA U U3MEPEHU?

K kakoit pyHKIIMOHAIBHOM IpyIiie OTHOCATCS U3MEPHUTEIbHbIE (HOPMHUPYIOIIHUE)
npeobpazoBarenu?

Yro nmoHUMaeTcs 1moJi 06CKOHTaKTHBIM U3MepeHuem?

3a cyeT Yero OCyUeCcTBIAETCSA B3aUMOJICHCTBHE CPEACTBA U3MEPEHUS ¢ 00BEKTOM U3MEPEHUs IPU
OECKOHTAKTHBIX U3MEPEHHSIX.

K kakoMy METOAy U3MEPEHUHN OTHOCATCS METOMBI IPOTUBOIIOCTABIICHUS, 3aMEIICHUS U
COBIIAICHUSA?

[TpuBenere CTPYKTYpHYIO CXEMY U3MEPEHUN KOMIICHCALIHOHHBIM METOJOM.



7. Kaxue cTpykTypHBIE KOMIIOHEHTHI BXOST B COCTAaB MMACCHBHOIO OECKOHTAKTHOTO 1aT4ynKa?

8. Urto moHMMaeTCs O]l TS PMUHOM - THCTEPE3UC OECKOHTAKTHOTO BBIKIIFOYATEINS?

9. Uro noHumaercs moJ TEPMUHOM — pabouunii 3a30p OECKOHTAKTHOTO BBIKIIOYATENs?

10. Ha xaxoii maTrepuai pearupyet repKOHOBBIN BBIKIIIOYATEIb?

11. Kaxoii tuana3oH paccTosiHUN cpabaThIBaHUS UMEIOT OCHOBHBIE BUJIbI OECKOHTAKTHBIX
BBIKJIFOYATENEH?

12. Kakue cniocoObl ynpaBIeHUS TEPKOHOM CYIIECTBYIOT?

13. [IpuBeauTe quarpaMmbl CpadaThIBaHUS TEPKOHOBOTO JTaTYHKA.

14. Kakue Bubl UCTIOJHEHHSI MOTYT UMETh MarHUTOYYBCTBUTEIbHbIEC JATYUKHU HA OCHOBE
TEePMETUYHBIX KOHTAKTOB?

15. [lepeuncnute OCHOBHBIE MPEUMYIIECTBA U HEAOCTATKA UHAYKTUBHBIX JaTUUKOB.

16. [MepeuncnuTe OCHOBHBIE MPEUMYIIECTBA U HEJOCTATKH EMKOCTHBIX TIATYHUKOB.

17. lepeuncnute OCHOBHbBIE MPEUMYIIECTBA U HEAOCTATKUA OMTUYECKUX JTATYMKOB.

18. Ot xakux mapaMeTpoB 3aBUCHT PACCTOSTHUE CpaOATHIBAHUS UHIYKTUBHBIX JAaTYUKOB?

19. Kakue ¢akTopsl BIUAIOT HA KOMMYTAI[MOHHOE PACCTOSHUE EMKOCTHBIX TaTYUKOB?

20. Kakue u3 BUJIOB ONTHYECKHUX JATIYNKOB, COTJIACHO X KiIacCU(PHUKAIMK 110 GU3NICCKOU MTPUPOJIE,
OTHOCSITCS K CPEJICTBAM Ir€OMETPUUYECKON OMTUKU?

21. Kakoii n3 06eCKOHTaKTHBIX JATYUKOB HE IMO3BOJISET KOHTPOJIUPOBATH HATUIHE JUICKTPUUCCKUX
00BEKTOB?

22. Kakve TUIBI ONITUYECKUX JATYUKOB IO OTHOCUTEIHPHOMY ITOJIOKCHHIO 00BEKTa KOHTPOJIS,
U3ITyYaloUIero u MPpUEeMHOro KaHasna ObIBaoT?

23. 3a cyeT U3MEHEHHUs KaKuX MapaMeTPOB BO3ZMOXKHO OTPEICICHNE PACCTOSHHE 10 00HEKTa
KOHTPOJISI IPU TPEAHTYJIALIMOHHOM CXeMe u3MepeHus?

24. TlepeuncauTe OCHOBHBIE METOBI KOHTPOJISI TEOMETPHYSCKHUX TTapaMeTPOB.

25. Kaxkoii n3 6eCKOHTaKTHBIX JATYUKOB UMEET HauOOIbIIIee BPEMS MePEKITIOUEHUs?

26. Kakne macmtaOHbIe KO3 PUITUSHTH IMEIOT 0a30BbIe KOMOWHAITUY 3ePKATbHBIX
nepobpazoBareneii?

27. B Kakux YCJIIOBHSX UCTIOIB3YIOTCS ONTOBOJOKOHHBIC TATYUKH KOHTPOJIS TEOMETPUICCKUX
napamMeTpoB?

28. TlpuBeauTe yIpoIeHHYIO (QYHKITUIO TPeoOpa3oBanus 1 (pa3oBOM METOJIE H3MEPCHHUS
pPacCTOSHUS JIa3epHBIM TATbHOMEPOM.

29. Ha kakoM 3aK0HE OCHOBAHO H3MEPECHUE TEMIIEPATYPhI TUPOMETPAMH CIIEKTPATLHOTO OTHOIICHUS?

30. Kak Ha3bIBalOT MUPOMETPHI, €CIIH YYBCTBUTEIbHBIN 3JIEMEHT BOCIPUHUMAET HHTETPATbHYIO
U3ITy4aTeIbHOCTh B HEKOTOPOM OTPaHUYCHHOM WHTEPBAJIC JITHH BOJTH?

31. Kakoe yCcTpOHCTBO HUCIIONB3YyeT BECh CIEKTP U3IyUEHUs AJIs OTpeeNieHus: TeMIepaTypsl Tena?

32. Kakue mupoMeTpbl OBIBAIOT OTHOKAHAIBHBIC U IByXKaHAJIbHBIC?

33. Kakue 0CHOBHBIE XapaKTePUCTUKU TUPOMETPA, OTIPEACTISIOT TOUHOCTh U3MEPEHUS TeMIIepaTyphI?

34. OnumuTe TPUHIUTIBL JSHCTBYS HHPPAKPACHOTO JaTINKA TBHKCHUS.

6.2.2. [IpuMepHBIe TeCTOBBIE 3aJaHNUS K IK3aMEHY

Bapuanr 1

Ne

w/n Bomnpoc Bapuants! oTBeTa

1 2 3
Meron wu3MepeHui, OCHOBaHHBIM Ha TOM, | 1. HyneBbIM MeTOIOM M3MEpEHMII.

1 YTO UYYBCTBUTEJBHBIM 3JIEMEHT CpeacTBa | 2. MeToaoM HEMOCPEACTBEHHOM OIIEHKH.

' W3MEpPEHHII HE MPUBOAUTCS B KOHTAaKT C | 3. MeToaoM u3MepeHuid T0MOITHEHUEM.
00BEKTOM M3MEPEHUsI, HA3bIBACTCA. . . 4. BeCKOHTaKTHBIM METOJIOM U3MEPEHUM.




w/n Bomnpoc BapuanTe! oTBeTa
1 2 3
CpenctBa kouTposi cpennero paewctBus | 1. Ot 100 MM 10 500 mm.
2 paccuuMTaHbl Ha ONPEACIICHUS IOJIOKECHUS 2. 01 200 MM 1o 700 mM.
' 00BEKTa HA PACCTOSHUM ... 3.0t 350 mMm 10 800 MM.
4. Ot 500 mM o 1000 mm.
OcHoBHbIE XapaKTePUCTUKU Kakux | 1. MarHUTO4yBCTBUTEIHHBIX;
OCCKOHTAaKTHBIX  JATYUKOB  TIOJIOXKEHHS | 2. EMKOCTHBIX M HHIYKTHBHBIX;
MIpeJICTaBJIeH B Tabyuie 3. aKyCTHUYECKHX;
PaccTosiHie 4. oNTUYECKUX paJapHBIX.
10 - 500.000 mm
cpabarbiBaHUS
3. Pazpemenne 0,5 mm
TounocTh 2 MM
JIurelHOCTH 0,001%
Bpewms
P 1 mc
NEPEKITIOYEHUS
Huanazon BoaH ot 400 mo 780 um | 1. VYasTpaduoneroBoi obnactu
OTHOCUTCS K ... U3ITyYEHUS;
4, 2. NadpakpacHoit 0071aCTH U3ITYICHUS;
3. Buaumoii 4acTtu crekTpa;
4. 'aMMa-u3IIy4eHHIO.
[To3urueit 3 Ha pucyHke o003HaueH(a) 1. Touxka BKIIOYEHHS
HanpaBneHMe 2. Touka BBEIKJIIIOYEHUS
3 pRvEIE 3. PaccrosiHue MepeKIIoYeHUs
4. Twucrepesuc
5.
BeckoHTaKTHI
| BRIKNKHETENR
—t
Kakne  OGeckoHTakTHble  BbIKIIOYaTenu | 1. ['epkoHOBEIE,
6 HUMEIOT JBYXIPOBOJHYIO cxemy | 2. EMKocTHOH,
MOJKJIFOYEHHUS 3. UH1yKTHBHBIH,
4. ®oTo3NIEeKTpUUECKHE.
2. J1.C. Xouia OnmuchIBa€TCs BHIPAKEHUEM 1.U; =R, E’
5
15
2. Uy = Ry —,
7 RHS
: 1
3. Uy =Ry —
H HE,
15
4.Uy =Ry~




Bomnpoc

BapuanTe! oTBeTa

2

3

Ha cxeme nokasan npuHIMI JEHCTBUS
€MKOCTHOI'O JaT4MKa IIPU B3aUMOJEHCTBUU
C....

1. 3a3eMJIEHHBIMH MaTepHallaMu
MPOBOASIINX IEKTPUIECKUI TOK;
2. He 3a3eMJICHHBIMH MaTepuaiaMu
MPOBOASIINX IEKTPUIECKUI TOK;
3. MaTepuaizamMy He IPOBOASILUMU
IIEKTPUIECKHUH TOK ;

4. nonynpoBOHUKAMH.

[Ipy uMITyJIBCHOM METOZE U3MEPEHUs
pacCTOsIHUA Ja3ePHBIM 1aJIbHOMEPOM,
paccTosiHAE 10 00BEKTa OIPEEIIAETCs 110

dbopmyiie

4. L=—.

10.

Ha manHOM pucyHKe m300pakeH

Z

1. TeHeBOl OTHOCHUTENBHBIH CHOCOO
KOHTPOJISl TEOMETPUUYECKUX ITapaMeTPOB.
2. PeduekTtopHblii METOJ KOHTPOJIS
reOMETPUUECKUX [TapaMeTPOB.

3. TeneBoit  abCoONOTHBIA  crmoco0
KOHTPOJISl TEOMETPUYECKHX ITapaMeTPOB.
4. KonnumatopHbIil METOA.

11.

Omnpenenenue paccTossHUS 10 OOBEKTa B
MPEACTABICHHOM CXeMe OCYILIECTBISAETCSA

1. wu3MeHeHHEM
yria;

2. MyTeM OJHOBPEMEHHOTO W3MCHCHHUS
0a3uca 1 MapaIaKTHIECKOTO yIia;

3. CMeEIIEHUEM JIMH30BOT'O
KOMITIEHCATOopa;

4. n3meHnennemM Oaszuca mpudopa.

nmapaJlJIaKTU4CCKOro




w/n Bomnpoc BapuanTe! oTBeTa
1 2 3
[Ipu u3zmepeHnn mepoxoBaTOCTH 1. TpexIIomaa0YHbIi (OTONPUEMHUK;
MOJISIPU3AIMOHHBIM METOJIOM, OJI0KOM 4 2. UCTOYHUK U3ITYYCHHS;
SIBIISICTCSL: 3. Tpu moJIApU3aTOpa, IMIOCKOCTH
MOJISIPU3AIIUH KOTOPBIX OPUEHTHUPOBAHBI
12 1 4 | Aépe3 45° Ipyr OTHOCHTEIBHO JPYTa;
4. OJIOK DJIEKTPOHHOM 00pabOTKH.
3
2
TN
Ha kaxom 3akoHe OCHOBaHO M3MEpEHUE 1. 3axon Buna.
13, | TeMIepaTypbl ONTHYECKUMH nupomerpamu? | 2. 3akoH [lnanka.
3. 3akon Jlamb6epra-byrepa-bepa.
4. 3akon Credana-boapiiMana.
B xakux nupomerpax usmepeHue 1. OnTudeckuit TUPOMETP.
TEeMIIepaTypbl BOCIIPUHUMAETCS BU3yanbHO | 2. [IMpomeTp ciekTpaabHOro
14. KaK M3MEHEHUE I[BETa HarpeToro teaa’? OTHOILICHUS.
3. [TupoMeTpbl MOTHOTO U3ITYYEHUSI.
4. ®OTORIEKTPUUECKUE TUPOMETPHI.
Ha cxeme npuBeaeH nupomerp 1. OnTuyeckuii MUpoOMeETp.
| 2 2. ®OTORIEKTPUUECKHUI TUPOMETP.
- | { 3. PannaurioHHbIi TUPOMETP.
15. A 4. [lupomMeTp CrIeKTpaIbHOIO
o M—-Ta OTHOLLIECHMS.
7
=
—_
Ha pucynke noka3aHo MoioXeHus MsITHa 1. TOYHOCTH U3MEPEHMUS ONIPEAEIISIETCS
BU3UPOBAHUS PAIMANIMOHHOTO THPOMETPA HCKJTFOYUTENIPHO XapaKTEPUCTHKAMU
MIPH KOTOPOM npubopa U He 3aBUCHUT OT PaCCTOSHUS;
[19mHo 8u3uposaHus 2. BO3MOXHO YBEIMYCHHE MOTPEIIHOCTH
U3MEpEHUS;
16. 3. TOYHOCTb U3MEPECHHUS OTPEIEISICTCS
XapaKTepUCTHKAMU MpUoopa,
O6vbekm usmepeHus | U3TydaTeIbHON CIOCOOHOCTH O0BEKTA U
HE 3aBHCHUT OT PACCTOSHUS;
4. TOYHOCTHh U3MEPEHUS 3HAUUTEITHLHO
najaeTt, U3BMEPEHHsI POBOIUTH HE
PEKOMEHTyeTCSl.
CKopocThb pacnpocTpaHeHHS 3ByKa B l1.Cc=(kx Ej /2
o
BO3J/IyX€ OIUCHIBACTCS BBIPAKEHUEM 2.C= (kx P_#] 12
17. g

3c=(kx52

4.c=kxZ
o




Ne
w/n Bomnpoc BapuanTe! oTBeTa
1 2 3
Ha pucynke npencraBieH NpUHLINIL 1. mpuHIUI 0OHApYKEeHHs 0OBEKTa 110
oOHapykeHHsI 00bEeKTa aKyCTHUYECKUM peTpopedIeKTUBHOMY METOY;
METOJIOM: 2. IPUHIIUI HETIOCPEICTBEHHOIO;
O6vexT 0oOHapyXeHHS 00BEKTA TATYMKOM C
18. — Q pa3enbHbIM T/BquaTeneM u
MIPUEMHHUKOM;
[ ] D"D“ﬁ'ﬂ““ 3. npuHIMI oOHApY>KEHHs 00BEKTa 110
| METO]ly TIPEPhIBAHUS JIy4a;
- — - 4. BEpHOT'O OTBETA HET.
ty tedt te tesdt
Kakne w3 mepeuucineHHBIX  AaT4UKOB | 1. hoTOBBIKIIIOUATENH;
UCIONB3YIOT JUIsl OpraHu3alid BTOPOTO | 2. eMKOCTHBIE;
19. | pyGexka 3ammrsl 3. YJIBTPa3BYKOBBIE (maccuBHBIE,
aAKTHBHBIC),
4. Bce BbIIIENIEPEUNCIICHHbIE
Ha cxeme mokazan mnpuHnun paboTsl | 1. ynbTpa3ByKOBOTO,
JATYNUKA JTBUKCHUS 2. MUKpPOBOJIHOBTO,
3. KOMOMHUPOBAHHOTO,
4. uadpaxpacHoro.
o T
20.
Nnn3a Opexens
06nacTs BHAMMOCTH
JABIKEHHE HCTONHMK R -
0, a
) [ S s
Bapmuanr 2
Ne B B
i orpoc apUaHThI OTBETA
1 2 3
Juanazon BoaH ot 400 mgo 780 =wm | 1. VYabTpaduoneroBoii obmactu
OTHOCHUTCS K ... U3ITyYEHUSs;
1. 2. NudpakpacHoil 061acTu U3ITydeHUs;

3. Buaumoii yact CekTpa;
4. 'aMMa-n3IIy4EHUIO.

[To3umnwmeit 4 Ha pucyHke o003HaueH(a)

HanpaeneHna
ABHAEHNA

BECKOHTAKTHLIA
| BIKNHKYATE

Touka BKITFOUEHUS

Touka BBIKITIOUEHUS
Paccrosinne nepexiiroueHus
I'ucrepesuc

oINS




w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
Meton u3MepeHMil, OCHOBaHHBIM Ha TOM, | 1. HyneBbIM MeTOOM H3MEpEHUI.
3 YTO YYBCTBUTEJIBHBIM 3JIEMEHT CpeacTBa | 2. MeTo0oM HENOCPEACTBEHHON OLICHKH.
' U3MEpPEHUIl HEe MPHUBOJUTCA B KOHTAaKT ¢ | 3. MeronoMm u3MepeHHil JOTOIHEHUEM.
00BEKTOM M3MEPEHUs, Ha3bIBACTCA. . . 4. BeCKOHTAaKTHBIM METOJOM U3MEPEHUN.
CpencrBa KOHTpOJSL CPEOHEro JIEUCTBUS 1. Ot 100 MM 1o 500 mm.
4 paccunTanbl Ha omnpexaesneHus nonoxeHus | 2. Ot 200 mm go 700 mm.
' 00bEKTa Ha PACCTOSHUM ... 3. Ot 350 MM 1o 800 mm.
4. Ot 500 MM 110 1000 MM.
OcHOBHBIE XapaKTEePUCTUKU Kakux | 1. EMKOCTHBIX 1 MHTYKTUBHBIX;
OCCKOHTAaKTHBIX  JATYUKOB  TIOJOXKEHUS | 2. MarHUTO-4yBCTBUTEIBHBIX;
MIpeJICTaBJIeH B TabJuIe 3. Onruueckux;
PaccTosiHe 4. AKyCTHYECKHUX.
0—100 mm
cpabarbIBaHUs
S. Pa3pemenue 0,1 Mmxm
TouHOCTH 1 Mmxm
JIunehHOCTH 0,4% — 5%
Bpews 0,3mc ... Imc
MEPEKIIOYEHUS
Ha cxeme nokazana nuarpamma 1. mocTymaTenbHOM MepeMeIIeHUN
cpabaTbIBaHUS T€PKOHOBOTO JAaTYHKA MPU MarHuTa o HOpMaJH K JaTYUKY
¥mm 2. MOCTynaTeIbHOM MepeMEIICHUN
MarHuTa BJO0JIb JaTYMKA
3. MOBOPOTE MarHuTa
6. 4. mpoIycKaHUM TOKa 4epe3 0OMOTKY
Kakoii 3 nepeyncieHHbIX METAIJIOB UMEET 1. Menp,
7 HavMEHbIIIee 3HAUEHHE MOMPABOYHOTO 2. Yyryms,
koa¢ dunreHTa. 3. Hukub,

4. Cranb.




OTHOIIIEHUS?

w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
Meron cnekia-unreppepomerpun | 1. OCHOBaH Ha U3MEPEHUHM CTCIICHH
ONTUYECKOTO U3ITYUCHUS KOT'€pEHTHOCTH ONTHYECKOTrO HU3JIy4eHHUS
MOCJIe €r0 B3aMMOJACHCTBHS C 0OBEKTOM
KOHTPOJISL.
2. OcHOBaH Ha aHAJIMU3E CIIEK-CTPYKTYD,
oOpa3zyromumxcs npu OTpa)keHUU
KOTEPEHTHOTO ONTHUYECKOTO H3IIy4eHUSs
oT IepPOXOBAaTOCTU MOBEPXHOCTHU
8 00BEKTa KOHTPOJIS.
' 3. OcHoBaH Ha JOIOJHUTEILHOM
BO3JICHCTBUM Ha OOBEKT KOHTPOJIS
MarHMUTHOTO TOJISI.
4. OcHOBaH Ha  HCIIOJIb30BAHUU
MIPOCTPAHCTBEHHOM KOPPEKIHUU
WHTECHCUBHOCTHU muddy3HO-
KOT€PEHTHOTO0 ONTHYECKOTO H3IIy4eHUs
JUTSL  TIOJyYeHUs] HMHTEPPEPECHIIMOHHBIX
TONOrPaMM 00BEKTa KOHTPOJISL.
Jlns ommcaHHOrO crocoda 3amanust ocobo | 1.Sin2c S,
TOYHBIX IIEPEMENICHUI B HempepsiBHOM | 2. 4 SiNc S,
nuarasone S' = .. 3.2sinc S,
4 .| 4. 2cosS.
9. W
Ad Ul'[h E& y3 S,‘
4 w s
*5\\
CrnektpanbHasl IOTHOCTh MMOTOKA 1. M fT =C Q0T
m3nydenuss AUYT npu MaibIx 3Ha4eHHAX o 5, o0 4
10. | AT OmHUCHIBAIOT ypaBHEHHEM 2. Mo =CGA” (e -1
3. MS =oT*
4. Mg =bT®
[Ipu n3mepeHnn mepoxoBaTOCTH 1. ICTOYHUK HU3ITyYECHUS;
MOJIIPU3ALUOHHBIM METOJIOM, OJIOKOM 3 2. TPEXIUIONIaI0YHbIN (POTOMPHUEMHUK;
SIBJISICTCS: 3. Tpu moJyIApU3aTOpa, MIOCKOCTH
MOJIIPU3AIUU KOTOPBIX OPUEHTUPOBAHBI
11. | 4 > | gepes 45° IPyr OTHOCUTENBHO APYTa;
4. 610K JEKTPOHHOM 00PaOOTKH.
3
NN
N
Ha xakom 3aKk0HE OCHOBaHO U3MEpEHNE 1. 3akon I1nanka.
12, | TEMIEpaTypbl MUPOMETPAMHU CHIEKTPATLHOIO 2. 3axon Credana-bonbpimana.

3. 3akon Jlambepra-byre.
4. 3akoH Buna.




w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
Kakoe yctpoiicTBo ucnonb3yeTt Bech criekTp | 1. PanuanuoHHbIN nupoMeTp.
U3ITy4eHus JJis onpezeneHus temmnepatypsl | 2. KBasuMoHOXpoMaTHUeCKHit
13, Tena? MIUPOMETP.
3. IlupomeTp CEeKTpaIbHOTO
OTHOLIECHHSI.
4. IlupoMeTp YaCTUYHOTO U3TYyUCHHUS.
Ha cxeme nmupomerpa nokaszano nudpoit 3 1. 0ObEKTHB;
b2 3 6 . ) 2. GOTO3IEMEHT;
— 3. o0TIOpaTOp C KPACHBIM U CUHUM
14. = @ g CBETODUILTPAMH;
= T ) 4. ycunurensb.
= % =
Ha pucynke noka3aHo moyioxeHus msTHa 1. TOUHOCTH U3MEPEHUS OIpeIeseTCs
BU3UPOBAHUS PaJUallMOHHOTO IHPOMETpa UCKJIIOYUTENIHO XapaKTepUCTUKAMU
IIPU KOTOPOM pubopa 1 He 3aBUCUT OT PACCTOSHUS;
fiill - 2. TOUHOCTb U3MEPEHUS ONIPEAEIAETC:
XapaKTepUCTHKaMU Mpuodopa,
15, U3JTy9aTeIbHOM CITIOCOOHOCTHIO 00BEKTA
Y HE 3aBUCHUT OT PACCTOSHUS,
T 3. BO3MOKHO YBEJIMYEHNE OTPEIIHOCTH
W3MEF EH1A U3MEpPEHUs;
4. TOYHOCTh U3MEPEHHUS 3HAYUTEIIHHO
1a/1aeT, U3MEPEHUs IPOBOJUTH HE
PEKOMEHIYeTCsl.
Oxka3bIBaeT Jiu TeMIepaTypa BIHsSHIE Ha 1. He oxa3biBaeT
CKOpOCTh paclpoCTpaHeHus 3ByKa B Bo3ayxe | 2. U3mensiercst Ha 2% Ha kaxapii °C
16. 3. U3mensercs Ha 0,17% nHa xaxapiid °C

4. Nsmensercs Ha 0,017% Ha KaXkapIi
°C

17.

I[Ton mo3ummeit 4 Ha pUCYHKE
MOKa3aHa ...

- - -

[ ]

-

%)
\l

-

1. O6nacTh HEUYBCTBUTEIBHOCTH
2. Ob6nacTh NepeKIYeHU

3. O6nacTh YyBCTBUTEIHHOCTH
4. bokHss TpaHULA




Ne
w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
Kakoii YABTPa3BYKOBOH | 1. MeMOpaHHBIN
npeoOpaszoBarenb 00J1aaeT: 2. ¢ U3rUOHBIMH IJTACTUHAMHU
— LIUPOKOH JMarpaMMoii | 3. 2JE€KTPOCTaTUYECKHH
HAIPABJICHHOCTH U3IyYEHHS, 4. MarHUTOCTPUKLIMOHHBIH
—  OTHOCHUTEJIBHO HU3KOM 4aCTOTOM;
18. — HHU3KHUM  YPOBEHEM  3BYKOBBIX
CUTHAJIOB,
- y3KOH II0JIOCOH IIPOIyCKaHUs
(pe3oHaHCHAs cUCTEMA),
— OOJIBIIUM BpPEMEHEM 3aTyXaHus;
— OTKpBITasi KOHCTPYKILHUS (BBICOKOE
HaIpsDKEHUE).
I[lo TtumoBoil  TpexpyOexHoll  cxeme | 1. 3amura nepumerpa oObeKTa,
19, (bu3MYecCKOi  3alMTBl  00BEKTAa BTOPHIM | 2. 3amura o0beMa 00beKTa.
pyOEKOM 3aIUTHI SIBISETCS 3. 3ammTa o0beMa OMEIICHHUS,
4. 3amuTa nepuMeTpa MoMeIeHusI.
B KaKoOM Jara3oHe paboraer | 1. 1 MM ... 30 um
20. MH(PPOKPACHBIN NATUYUK JIBHIKCHUS 2.30.... 14 um
3.7.... 14 um
4.4...7 um
Bapuanr 3
No
w/n Bompoc BapuanTts! oTBeTa
1 2 3
Meron wu3MepeHui, OCHOBAHHBIM Ha TOM, | 1. HyneBbiM MeTOIOM M3MEPEHMIA.
1 YTO YyBCTBUTENBHBIM D3JIEMEHT CpeacTBa | 2. MeToI0M HeOCPEICTBEHHOW OIICHKH.
' U3MEpEHUl He MPHUBOJUTCA B KOHTAKT ¢ | 3. MeronoMm u3MepeHuid JOMOIHEHUEM.
00BEKTOM M3MEPEHHsl, Ha3bIBACTCA. . . 4. BeCKOHTaKTHBIM METOI0M U3MEPEHHIA.
Huanazon BoaH ot 400 mo 780 uwm |1 VYasTpaduoneroBoi obnactu
OTHOCHUTCS K ... U3ITy4eHUS;
2. 2. NadpakpacHOil 0061acTH U3ITydEHUS;
3. Buaumoii yactu cnekrpa;
4. 'aMma-u3JIy4eHHIo.
CpenctBa koHTponsi cpenHero paedctsust | 1. Ot 100 mm 10 500 mm.
3 paccuuTanbl Ha omnpexaeneHus mnonoxkeHus | 2. Ot 200 mm go 700 mm.
' 00BEKTa HA PACCTOSHUM ... 3. Ot 350 MM 10 800 MM.
4.0t 500 MM 1o 1000 MM.
[To3urueit 3 Ha pucyHke o003HadeH(a) 5. Touka BKItOUEHUS
HanpaBAeHMe 6. Touka BEIKIIFOUEHUS
3 pRvEIE 7. PaccTosHME NEPEKIIOYEHUS
8. T'mcrepesuc
4.
BECKOHTAKTHLIA
| BhIENKHETENR
____|-—




w/n Bomnpoc BapuanTsl oTBeTa
1 2 3
OcHoBHBIE XapaKTEePUCTUKU Kakux | 1. EMKOCTHBIX M HHyKTUBHBIX;
OCCKOHTAaKTHBIX  JAaTYUKOB  TOJOXKEHUS | 2. MarHUTO-4yBCTBUTENbHBIX;
MIPE/CTABJICH B TA0IUIIE 3. Onruueckux;
PaccTosHue 4. AKyCTHYECKHUX.
0—-100 mm
cpabarbiBaHUS
o. Pa3pemenue 0,1 Mmxm
TounocTe 1 MxM
JIuneiHOCTH 0,4% — 5%
Bpewms
P 0,3mc ... Imc
NEPEKITIOYEHUS
Meton u3MepeHuil, OCHOBaHHBIM Ha TOM, | 1. HyneBbIM MeTOIOM H3MeEpEHUI.
6 YTO YyBCTBUTENBHBIM 53JEMEHT CpeacTBa | 2. MeToI0M HeOCPEACTBEHHON OIICHKH.
' U3MEpPEHUIl He MPHUBOJUTCA B KOHTAKT ¢ | 3. Meronom u3MepeHUil JOIOIHEHUEM.
00BEKTOM M3MEPEHUsl, HA3bIBACTCA. . . 4. BeCKOHTAaKTHBIM METOI0M U3MEPEHHIA.
Huanazon BomH ot 400 mo 780 =wm | 1. VYasTpaduoneroBoi obnactu
OTHOCUTCS K ... U3ITy4CHUS;
7. 2. NadpakpacHoil 0061acTH U3ITydEHUS;
3. Buaumoii yactu CiekTpa;
4. 'aMMa-u3Iy4eHHIO.
CpencrBa KOHTPOJsL CPEIHETO JEHUCTBHS 1. Ot 100 mMm g0 500 mm.
8 paccunTaHbl Ha ompexaeneHus monoxeHus | 2. Ot 200 mm go 700 mwm.
' 00BEKTa HA PACCTOSHUM ... 3. Ot 350 MM 1o 800 mM.
4. Ot 500 MM 10 1000 MM.
[To3urueit 3 Ha pucyHke o003HaueH(a) 9. Touka BKIIOUEHUS
HaNpaBAeHMe 10. Touka BBIKJIIFOUEHUSA
3 RIS 11. PaccrosHuE TIEPEKITIOYEHHS
12. Twuctepesuc
9.
BeckoHTaKTHLIA
| BhIENKHETENR
—t
OcHoBHBIE XapaKTEePUCTUKH Kakux | 1. EMKOCTHBIX M HHTyKTUBHBIX;
OCCKOHTAaKTHBIX  JATYUKOB  TOJOXKEHUS | 2. MarHUTO-4yBCTBUTEIbHBIX;
MIPEICTABJICH B TAOIUIIES 3. ONTHYECKHX;
PaccTosHIe 4. AKyCTUYECKHUX.
0— 100 mm
cpabarbIBaHUS
10. Pazpemenne 0,1 Mmxm
TouHOCTB 1 MxM
JluaelHOCTH 0,4% — 5%
Bpewms
P 0,3Mc ... Imc
NEePEKITIOYEHUS




w/n Bomnpoc Bapuantsl oTBeTa
1 2 3
Kakne  OeckoHTakTHble  BbIKIIOYarenu | 1. ['epkoHOBEIE,
11, | Ametor JIBYXITPOBOHYIO cxemy | 2. EMKocTHOH,
MOJKJIFOYEHHUS 3. IHAYKTUBHBIH,
4. ®OTOAIEKTPUIECKHE.
Ha cxeme nokasana nuarpamma 1. mocTynarenbHOM IepeMENICHUN
cpabaThIBaHUS TePKOHOBOTO JAaTYHUKA ITPU MarHuTa 1o HOPMaJH K JaTYUKY
Xmm 2. MOCTyNaTeIbHOM IepEMELIEHUN
MarHuTa BJI0JIb JIaTYUKA
3. IOBOPOTE MarHuTa
12. 4. IpOIyCKaHMHU TOKA Yepe3 0OMOTKY
9. J1.C. Xomnna onuchIBacTCs BEIPa)KEHUEM 1. Uy =Ry g}
2. Uy = Ry —,
13. Fus
3.U o= R o E
4. Uy =Ry~
Kakoii 3 nepeyncieHHbIX METAIIIOB UMEET 1. Menp,
14, | HAUMEHbIIEE 3HAUCHUE TIOTPABOTHOTO 2. Yyrymn,
ko3¢ dunreHTa. 3. Hukub,
4. Cranb
Ha cxeme nokaszaH npuHIMI AEHCTBUS 1. 3a3eMJIEHHBIMH MaTEpUaIaMu
€MKOCTHOT'O JJaTYMKA IIPU B3aUMOJEHUCTBUM | MTPOBOJIAILUX JIEKTPUUECKHI TOK;
C.... 2. He 3a3eMJIEHHbIMU MaTepuagaMu
p MPOBOJAIINX JIEKTPUUECKH TOK;
15. 3. MaTepranaMy He MPOBOAANIMMU

ANEKTPUUYECKUH TOK ;
4. MOJTYNIPOBOTHUKAMU.




Bomnpoc

BapuanTsl oTBeTa

2

3

16.

Meton CHeKJI-UHTEePPEpOMETPUN
OINITHYECKOTO M3ITY4CHHS

1. OcHOBaH Ha H3MEPEHMM CTEIECHU
KOTEPEHTHOCTH ONTHYECKOTO H3ITY4CHHS
Mocjie ero B3aMMOJACUCTBHS C 0OBEKTOM
KOHTPOJIS.

2. OcHOBaH Ha aHaIM3€ CIEK-CTPYKTYD,
00pa3yroHxCs npu OTpaXKeHUH
KOT'€PEHTHOTO OINTHYECKOTO H3IIy4CHHS
oT IEPOXOBATOCTH HIOBEPXHOCTHU
00BEKTa KOHTPOJIS.
3. OcHoBaH Ha
BO3JICHCTBUM Ha
MarHMTHOTO TIOJIS.

4. OcHoBaH Ha
IPOCTPAaHCTBEHHOM KOPPEKLUH
WHTCHCUBHOCTH muddy3HO-
KOTEPEHTHOTO ONTHUYECKOTO H3ITy4eHHS
JUI  TIOMy4eHUs HHTep(EepEeHINOHHBIX
TOIIOTPaMM 00BbEKTa KOHTPOJISL.

JIOTIOJTHUTEIILHOM
O0BEKT  KOHTPOJIS

HCIIOJIB30BaHHUH

17.

Ha manHOM pucyHKe m300pakeH

1. TeneBoif OTHOCHUTENBHBIH CIIOCOO
KOHTPOJISl TEOMETPUYECKUX ITapaMeTpOB.
2. PednexropHblii MeTON KOHTPOJsA
reOMETPUUECKUX MapaMeTpOB.

3. TeHeBoil  aOCOMIOTHBIM  crOCOO
KOHTPOJISI TEOMETPUYECKUX NTapaMeTpOB.
4. KonnuMatopHbIil METOA.

18.

st omucanHoro crocoba 3amaHusi 0co0o
TOYHBIX TEPEeMEUICHUI B HEMPEPHIBHOM
nuama3one S' = ..

.Sin2c S,
.4 sinc S,
.2sinc S,
.2 cos S.

A OwWN -

19.

[Ipy uMITyIBCHOM METOZIE U3MEPEHNUS
PacCTOSIHUSA Ja3epPHBIM 1aJIbHOMEPOM,
paccTosiHAE 10 00BEKTa OIPEeIIsAeTCs M0

bopmyie




é\/ﬁ; Bomnpoc BapuanTsl oTBeTa
1 2 3
CBeToBOi1 Gaprep MO3BOJsIET opranu3oBath | 1.5
20 3aIlUTY OT NPOHUKHOBeHUs pyku wuid | 2. 10
" | maJjpleB B 30HY IIUPUHOIO 0 M. 3.20
4. 50

6.2.3. Kputepuu oleHOK MPOMEKYTOYHOM aTTecTanuu (3IK3aMeHa)

HpnMepHaﬂ IIKAJIa OlleHUBAHUSI 3HAHUH IO BOHpOCﬁM/BBIHOJIHeHI/IIO 3aJlaHHM dK3aMeHa.

Ouenka Onucanune

[Tocemenue He MeHee 85 % JIEKIMOHHBIX U TaOOPATOPHBIX 3aHSITHIA;
CTYACHT TBEPAO 3HACT MaTepHall, [PaMOTHO U IO CYIIECTBY M3JIaraeT ero,
HE JIONyCKasi CYIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC; BCE
IIPelyCMOTPEHHBIE POrpaMMoi 00y4€HHUs 3a/1aHUs BBIIOJIHEHbBI, KAYECTBO
UX BBIIOJIHEHUS JOCTATOYHO BHICOKOE; B TCYCHUE CEMECTPa BBITTOTHIII
TBOPYECKYIO paboTy.

3auTeHo

[Tocemenue menee 50 % NEKIMOHHBIX U JJA0OPATOPHBIX 3aHATHI; CTYIEHT
HE 3HAET 3HAYMTEIbHON YaCTU MaTepHaa, I0IyCKaeT CyIlleCTBEHHbIE

He 3auTeno OIIMOKY B OTBETAX Ha BOIMPOCHL; OOJIBITMHCTBO MPEyCMOTPEHHBIX
nporpamMmoil 00ydeHust 3aJjaHui He BBITIOJHEHO, KAYECTBO UX BBHITOJTHEHUS
OIICHEHO YMCJIOM 0aJlIOB, OJIM3KUM K MUHUMAJILHOMY.

IIpuMepHas MIKa/1a OLeHUBAHUSA 3HAHUN B TeCTOBOM (hopme:

Konn4ecTBo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-50 HeynoBineTBOpUTENBEHO
51-65 Y 10BIETBOPUTEITHHO
66-85 Xopo1io
86-100 OTimaHO

7. YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECITEYEHUE
JUCHMUIIIAHBI

7.1. Pekomenayemas aureparypa

7.1. OcHoBHas JIUTepaTypa

1.

My3zunoB, X.H. MUKpO3JIEKTpPOHHbIE JAaTYUKU M ONTHYECKHUE CPEJICTBA KOHTPOJS [DIeKTPOHHBIN
pecype] : yuebnoe mocobue / X.H. Mysunos, O.H. Ky3akoB. — Dnekrtpon. nan. — TromeHsp :
TroM'HI'Y, 2013. — 202 c.

https://e.lanbook.com/book/41032

Capsun. A.A., Kynouuyxuii A.A., Haymosea A.K. Ontuueckue MeTo/bl OECKOHTAKTHBIX W3MEpPEHUI
nuHenHbIX nepemeniennid. CI16: U3n-so: C3TY, 2011.

Hepaspymaromuii  koHTponb u jguarHoctuka: CrpaBounuk / Ilog pen. B.B. Knwoesa. M.:
Marmmunoctpoenue, 2005.

Cuctema Texuuueckoro 3penus: CrnpaBounuk / B.U. Cwipamkun, B.C. Tumos, FO.I'. Axywenkoé u
op.; I1oo obw. peo. B.U. Ceipamxuna, B.C. Tumosa. Tomck: MI'TI Aneko, 1992.

[TotanoB A. U. Ontuueckuit kouTpoib. --M.: Cnektp, 2011, 208 c.



https://e.lanbook.com/book/41032

7.2. JlonotHUTEIbHAS JIUTEpaTypa
1. Censukun, B.B. Pemenue 3amad KOMIBIOTEPHOTO 3peHUs : ydeOHoe mocoOue / B.B. CensiHkuH ;
MunuctepctBo obOpazoBaHusi U Hayku P®D, FOxubiii (denepanpHblli yHUBEpCHTET, MHXEHEpHO-
TEXHOJIOTHYECKasi akajgemus. - Taranpor : M3nmatensctBo FOkHOTO (hemepanbHOrO YHHBEPCHUTETA,
2016. - 93 c. : cxem., Tabu. - bubmuorp. B kH. - ISBN 978-5-9275-2090-9 ;
URL: http://biblioclub.ru/index.php?page=book&id=493304
Basunos B.I1. TennoBble METO/IbI HEpaA3pyIIAOIIETO KOHTPOJA. M.: Mammunoctpoenue, 1991.
IDic. Tpasuc, Joc. Kpune LabVIEW mis Beex. - IMK Tlpecc, 2011
Cypanos A.A. LabView 7: ciipaBounuk mo pysakiusm. M.: JIMK Ilpecc, 2005
@edocos B.I1. lludppoBas 00paboTka 3BYKOBBIX W BHOpocurHanoB curHainoB B LabVIEW JIMK-
IIpecc, 2010
Busunemep O. O6paboTka u aHanu3 UPpoBEIX n300paxkenuii ¢ npumepamu Ha LabVIEW u IMAQ
Vision . - M.: JIM K Ilpecc, 2007
7. I[p6uo @opcavm, Kan I[lonc Komnbrorepaoe 3peane. CoBpeMeHHbIN noaxoa. M: Bunbssmc, 2004
7.4. Ba3bl TaHHBIX, YJIEKTPOHHO-0HOJIHOTEYHbIE CHCTEMbI, HH(POPMAIMOHHO-CIIPABOYHbIE U

MOMCKOBBIE CHCTEMbI

1. Esponetickas mudpoas o6udbauoreka Europeana: http://www.europeana.eu/portal

2. Konucynerantllmroc:  crpaBOYHO-TIOMCKOBasi ~ CUCTeMa  [DJEKTpOHHBIA  pecypc]. -
www.consultant.ru/
Mupogas nugposas oubnmoreka: http://wdl.org/ru
Hayunas snexktponnas 6ubnuoreka «Scopusy: https://www.scopus.com
Hayunas anekrponnas 6udimoteka ScienceDirect: http://www.sciencedirect.com
Hayunas snexktponnas 6ubnuoreka «eLIBRARY»: https://elibrary.ru/
[Topran «I"'ymanutapHoe odpazoBanue» http://www.humanities.edu.ru/
denepanbHblii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru/
QenepanpHoe XpaHwiuie «EnuHas KOMIeKmus HUPPOBBIX 00pa30BaTENbHBIX PECYPCOBY
http://school-collection.edu.ru/

10. IMouckossie cucteMbl Yandex, Rambler, Yahoo u np.

11. DnexkTpoHHO-OUOIMOTEUHAS cucreMa U371aTeIbCKOTO [EHTpa «Jlanby:
https://e.lanbook.com/books

12. Dnexktponnas  O6ubmmoreka  Poccuiickoit  I'ocymapcrBennoit ~ bubGmuoreku  (PI'B):
http://elibrary.rsl.ru/

13. DnextponHas OubaroTeka yueOHUKOB: http://studentam.net

14. DnexrponHo-GubmHoTeuHas cuctema «9BC KOPAMT»: www.biblio-online.ru.

15. Dnektponnas OubnuoreuyHass cucrema «HarmonanpHbli 1HGpPOBOM pecypc «PyKOHT»»:
http://rucont.ru/

16. DnexkrponHo-6ubNMMOTEUHAsA cucTeMa http://www.sciteclibrary.ru/
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8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIlEeHHE Ay TUTOPHIi:

Crienmanm3upoBaHHbBIE ayIUTOPHH, HCIIOIB3yEeMbIE ITPH MPOBECHUH 3aHITHH JIEKIIMOHHOTO THIIA,
MPAKTUYECKUX 3aHATUH, OCHAIIEHbl MYJIbTHUMEAMMHBIMH MPOEKTOPAMU M KOMIUIEKTOM almaparypsl,
MO3BOJISIIOIIEH IEMOHCTPUPOBATh TEKCTOBbIE U IpadyecKue MaTeprabl.

AyIUTOpUM OCHAILEHBI CHEIMATHU3UPOBAHHBIM 000pYA0BaHHEM, HEOOXOAMMBIM JUISI BBITOJTHEHUS
MPAKTUYECKUX paboT MO TUCHHIUTHHE «BeCKOHTaKTHBIE CHCTEMbI U3MEPEHUs, KOHTPOJISA U 00ecreueHus
0€301acHOCTHY.

AyIMTOPHUM JJisl IPOBeJAEHUS JIEKIMOHHBIX 3aHATHI.

OcHnamiennocts: cron — 15 mr., cryn — 30 mr, gocka Oemas mapkepnas Magnetoplan C
2000x1000MM.

KommbroTepHas TeXHHKA: MHTEpaKTHBHBIH ceHcopHbiii LCD-3kpan iiyama ProLite PL8603U.

AyauTOpUHM ISl NPOBEACHUA MPAKTHYECKUX 3aHATHI.


http://biblioclub.ru/index.php?page=book&id=493304
http://www.labirint.ru/pubhouse/1416/
http://www.labirint.ru/pubhouse/1416/

OcHamieHHOCTh: cronm — 8 mr.,, cryn —16 mr, gocka Oemas mapkepuas Magnetoplan C
2000x1000MmMm.
Komnberotepras texuuka: Mono6ok Dell OptiPlex 7470 All-in-One CTO 23.8" FHD DDR4 16 I'b

—16 .

8.2. IloMe1eHus1 1J1s1 CAMOCTOSITEIbHOM PadoThI:

1. Ocnamennocts: 13 nmocagounsix Mect. Ctyn — 25 MWIT., CTON — 2 MIT., CTOJ KOMIBIOTEpHBIN — 13
mrT., mKkad — 2 mT., 10cKa ayaurtopHas mapkepHas — 1 mr., APM yue6Hoe [IK (MOHHTOp + CHCTEMHBIH
6mo0k) — 14 w. Hoctyn k cetu «MHTEpHET», B 3JEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpery
YHuBepcurera.

2. OcHaieHHOCTh: 17 mocanounsix MecT. Jlocka /i mucbMa Mapkepom — 1 mr., paboune mMecta
CTyneHTOB, obopynoBanHble [IK ¢ mocrymom B cerb yHuBepcurera — 17 mT., MyJIbTUMEIUWHBIN
npoektop — 1 mr.,, APM mnpenonaBarens aiast paboTel ¢ MyinbTUMenua — | mT. (CHCTEMHBIH OJOK,
MOHUTOpPBI — 2 mT.), ctoad — 18 mT., cryn — 18 mr. Joctynm x cetn «MHTEpHET», B DJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pA30BATENBHYIO CpEy Y HUBEPCUTETA.

3. OcHameHHOCTD: 16 Mocago4ynHbix MecT. CTOJ KOMIBIOTEPHBIH 11 cTyaeHToB (Tum 4) - 3 miT.,
CTOJI KOMIBIOTEPHBIN JUIsl CTYAEHTOB (TUI 6) — 2 IIT., CTOJ KOMIBIOTEPHBIN JUIsl CTYAEHTOB (TUI 7) —
1 mT., Kpecno mpenoaaBaTens (ceTka, IBET 4YepHBIM) — 17 mIT., JOCKa HamojbHas MOOWIbHas Oenas
MarHuTHO-MapkepHas «Magnetoplany 1800Mmx1200mm - 1 mT., MoHoOOK Lenovo M93Z Intel Q87 —
17 wrt., mnakat — 5 wr. Joctyn k cetu «/HTepHET», B 2IEKTPOHHYIO HHGOPMAIMOHHO-00pa30BaTeIbHYIO
cpeay YHuUBEpCUTETA.

8.3. lomerenus 1Jis1 XpaHeHHUs ¥ NPOPUIAKTHYECKOT0 00CTy:KMBAHUSI 000PY10BAHMS:

1. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcCHaIIEHHOCTh: MEPCOHANbHBIA KOMIbIOTEp — 2 MT. (AOCTyml K cetu «HTepHeT»), MOHUTOp —
4 mT.,ceTeBOi HAKOMUTENb — | MIT.,MCTOYHUK OECTIepeOOMHOTO MUTAHUS — 2 TIT., TEJIEBU30P IIa3MEHHBIH
Panasonic — 1 ., Touka Wi-Fi — 1 mr., nasiibHas cranius — 2 Wr., Apeib — 5 wr., nepdoparop — 3 mir.,
Ha0Op MHCTpyMeHTa — 4 T., TeCTep KOMITBIOTEPHOU CceTH — 3 IIT., OAJJIOH CO CXKAThIM ra3oMm — 1 mmiT.,
nacra TerionpoBojHas — | mrT., meiiecoc — 1 mWT., paanocTtaHiys — 2 WT., cToi — 4 mT., TymM0a Ha
KoJiecukax — | mT., MoACTaBKa Ha Kojiecukax — | mr., mkad — 5 mT., Kpeciao — 2 mrT., JectHuna Alve —
1 .

2. lleHTp HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:

OcHaleHHoCTb: CTOd — 5 WT., CTyd — 2 WT., Kpecio — 2 mT., mKad — 2 mT., nepcoHaIbHBIN
KoMmbploTep — 2 mT. (Hoctyn k cetu «MHTepner»), monurop — 2 wmt., M®Y — 1 mr., Ttecrep
KOMIIBIOTEPHOM ceTu — | MmIT., GaJIJIOH CO CKAThIM ra3oMm — 1 1IT., nrypymnoBept — 1 mrT.

3. llenTp HOBBIX HH(DOPMAITMOHHBIX TEXHOJIOTUN U CPEJICTB 00 yUCHHUS:

OcHaleHHOCTh: CTON — 2 MIT., CTyNbs — 4 mT., Kpecao — 1 mr., mkad — 2 mT., nepcoHaTbHBIN
koMmmbtoTep — 1 mT. (noctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 — 1 mr., KOJOHKH
Logitech — 1 mr., Tectep kKommbloTepHOH ceTn — | mT., Apens — 1 wr., Tenedon — 1 mrT., HAOOP PyIHBIX
WHCTPYMEHTOB — | mT.

8.4. JIunieH3MOHHOE MPOrpaMMHoe ofecrevyeHune:

1. Microsoft Office 2007 Standard (morosop 6eccpounsiit Microsoft Open License 42620959 ot
20.08.2007)

2. Microsoft Office 2010 Professional Plus (morosop 6eccpounbrii Microsoft Open License
60799400 ot 20.08.2012, noroBop 6eccpounslii Microsoft Open License 47665577 ot 10.11.2010,
noroBop Oeccpounsblit Microsoft Open License 49379550 ot 29.11.2011)

3. Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1
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