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ABSTRACT

Master’s degree in 12.04.01 “Instrument Engineering”

Master’s Program “Hydroacoustics”

Course title: “Non-destructive testing methods”

Basic part of Block 1, 4 credits

Instructor: Salnikova E.N.

At the beginning of the course a student should be able to:

 plan and perform a self-evaluation of self-guided work;

* ability to self-improvement and self-development in the professional
sphere, to improve the general cultural level,

* the ability to understand, use, generate and correctly express innovative
ideas in Russian;

 generalize the results of their activities and present it using modern
technologies;

« use different sources of information: books, articles, proceedings, state
and international standards, dictionaries, internet resources, etc.;

 search, analyze, select, organize, convert, store and transmit necessary
information;

« orient in information flows and extract it if necessary;

+ use information and telecommunication technologies (audio and video,
email, internet, etc.) for solving educational objectives;

« work in a group and reach compromises;

« understand the requirements imposed on the results their activities.

Learning outcomes:

* the ability to formulate the goals and objectives of the study, to identify the
priorities for solving problems, to select and create evaluation criteria;

* the ability to apply modern research methods, evaluate and present the
results of the work performed;

« ability to use a foreign language in the professional field.

Course description: This discipline enables the graduate to understand the
main problems of non-destructive testing methods used in instrument engineering,
to determine ways to solve these problems and allows them to professionally
operate modern equipment and devices for non-destructive testing.

Main course literature:

1. Kanevsky I. N., Salnikova E. N. Non-destructive testing methods /
Tutorial. Publishing house of the Far Eastern State Technical University, 2007.-
242s. http://lib.dvfu.ru:8080/lib/item?id=chamo:386981&theme=FEFU 25 copies.

2. Physical methods of non-destructive testing of welded joints: textbook for
universities / NP Aleshin. Moscow: Mechanical Engineering, 2013.-574s.
http://lib.dvfu.ru:8080/lib/item?id=chamo:810433&theme=FEFU 7 copies.

3. Nesteruk D.A., Vavilov V.P. Thermal control and diagnostics / tutorial.
Tomsk Polytechnic University, 2010. Access mode:
http://www.iprbookshop.ru/34724.html.— EBS "IPRbooks"
http://www.iprbookshop.ru/34724.html



4. Kalentyev V.K., Sidorov Yu.D., Lee N.I., Terekhov P.V., Khabibullin
A.S., Iskhakov O.A. Fundamentals of industrial radiography. Monograph. Kazan
National Research  University. -2008. 226 pp. - Access mode:
http://www.iprbookshop.ru/62526.html.- ELS "IPRbooks"

http://www.iprbookshop.ru/62526.html

5. VG Badalyan, EG Bazulin, A.Kh. Vopilkin et al. Ultrasonic defectometry
of metals using holographic methods. M .: Mechanical engineering. - 368 p. -
Access mode: https://e.lanbook.com/book/784. - Title from the screen.
https://e.lanbook.com/book/784

Formoffinal control: pass-fail test.



https://e.lanbook.com/book/784

AHHOTAIMSA TUCHUIIMHBI «MeToabl Hepa3pyuIaloIero
KOHTPOJISD)

HuctumnHa «MeToapl Hepa3pylaolero KOHTPOIs» pa3padoTaHa Jyis
CTYJEHTOB, OOydYalIIMXCi IO  HampaBlieHHIO  noAarotoBku  12.04.01
[IpubopocTpoeHue, maructepcekas rnmporpamma «l UIpoaKyCcTUKay, BXOJUT B YaCTh,
dbopmupyemMoil ydyacTHUKaMH 0Opa30BaTEIbHBIX OTHOILIEHUM y4eOHOTo IUIaHa
yueoHoro miana (b1.B.02). Jluciunnuna peanusyercs Ha 1 kypee B 1 cemecTpe.

OO6miast TpyAOEMKOCTh JUCHUILIMHBI cocTaBisier 3 3. e. (108 wuacos).
VY4eOHbIM MIIaHOM MIPEAYCMOTPEHO MPOoBeAeHUE TabopaTopHbIX padoT (18 yacos),
npakThdeckux 3aHsaTuil (18 4acoB), camoctositenbHas pabota cryaeHToB (72
yaca). @opma KOHTPOJIA 10 AUCIUIUIMHE - 3a4erT.

Hucrummaa «MeTobl Hepa3pymIaIiero KOHTPOJIS) OIMUPASTCS Ha YKe
U3YYCHHBIC JUCHUIUIUHBI, Takue Kak «Dusukay, «MaTeMaTHYeCKUN aHaIu3y,
«duzuka B npudbopoctpoeHun», «Teopuss HaMpaBICHHOTO  U3ITYYCHUS»,
«DU3UYECKUe OCHOBBI TMMONY4YeHUsS HWH(pOpManum», a TaKkKe TOTOBHOCTH
00y4Yaromnierocsi K MOBBIICHUIO OOMIEKYIHTYPHOTO M MHTEIJIEKTYaJIbHOTO YPOBHS,
K CAaMOCTOSITEIbHOMY OOYYEHHUIO HOBBIM METO/IaM UCCJIEAOBAHUM.

O6nacte TNPOGECCHOHAIIBHOM  JIESITCIHPHOCTH  MAarucTpoOB  BKIIFOYAET
UCCJIEIOBaHMSI, Pa3pa00TKN M TEXHOJOTUU, HANIPABJICHHBIC HA Pa3BUTHE TEOPUH,
MPOU3BOJCTBO M TPUMEHEHHWE MPUOOPOB M CHUCTEM, MPEAHA3HAYCHHBIX [IJIS
MOJIYYCHHS, PETUCTpaIlul U 00paboTku WHpOpMaIM 00 OKPYXKAIIIeH cpene,
TEXHUYCCKUX UM OHOJIOTHMYECKMX o0ObekTax. JlaHHas JUCIUIUIMHA JTaeT
BO3MOKHOCTh BBIITYCKHUKY OCO3HaTh OCHOBHBIE MPOOJIEMBI HEpa3pyIIAFOIINX
METOJ/IOB KOHTPOJISl, UCTOJIB3YEMBIX B MPHOOPOCTPOCHHUH, OMPEIETUTH CIIOCOObI
peleHusi ATUX TpoOJeM | TO03BOJSAET MNPO(PECcCHOHATBLHO JKCIUTYyaTUPOBAThH
COBPEMEHHOE 000py/I0BaHKE W MPUOOPHI HEepas3pymarero KoHTpoias. OcBoeHHe
JTAHHOM JTUCITUTUTUHbI HE00X0IUMO LTSI MIPOXOKICHUS HAy4HO-
MCCJIEI0BATENHCKONW M MPOU3BOJICTBEHHOM MPAKTHUK, a TAK)KE MOMOTaeT OCBOCHHUIO

TaKUX JUCHUIUIMH, Kak «IIpubopsl 3KojI0rH4ecKoro KOHTpois», «IIpubopsr u



CHUCTEMbI CEHCMHUECKUX UCCIENOBaHMID», « MeaUIIMHCKIE TPUOOPBI U CUCTEMBIY,
«MeTtposoruueckoe o0ecredeHrne Iporu3BOACTBAa MPUOOPOB U CUCTEM.

Heaun TUCHUIIMHBI:

o OCBOEHHE CYIIECTBYIOIIUX COBPEMEHHBIX METOJOB HEpa3pyLIAIOLIETO
KOHTPOJIS;
o NpUOOpEeTEHNE HaBBIKOB aHAJIN3a UCCIEAYEMBIX OOBEKTOB KOHTPOJIS C

11ebI0 BhIOOpa Hanbosnee 3 PEeKTUBHOTO METO/IA;

o TaK¥XKe pa3paboTka KOHTISTIITAN KOMITJICKCHBIX CUCTEM
HEepa3pyIIaoIIEero KOHTPOJIS.

3agaum IMCUMILINHBI:

o U3YIUTh  (U3UYECKHE  3aKOHOMEPHOCTH W COOTHOIICHUS,
XapaKTEPHU3YIOIINE OCHOBY YCTpOWCTBA M (DYHKIIMOHUPOBAHHS ammapaTrypbl H
pUOOPOB HEPA3PYILIAIOIIETO KOHTPOJIS, UCIIOJIb3YIOMIMX PA3IMYHbIC TPUHITUIIBI
JICUCTBUS,

o HAy4YUTh TPOBOJUTH aHAIU3 OOBEKTOB KOHTPOJISI M BBIOMpATH
HanOosee 2(G(GEeKTUBHYI0 METOJIMKY MPOBEICHUS HEpa3pyIIAroIIero KOHTPOJIS,
noa0upaTh anmaparypy 1 pa3padareiBaTh CXeMy MPOBEICHUS KOHTPOJIS;

o 3aKpeNuTh HCIOJb30BAHWE METOJI0OB pacyeTa W MPOSKTUPOBAHUS
u3Nydyareied W TMPUEMHUKOB, palOTAIOMIMX B PAa3IMYHBIX Cpelax C
UCITOJIb30BAaHUEM PA3TUIHBIX (PU3HUECKUX TTPUHITUTIOB.

JUist  yCremrHoro W3y4eHUs JUCHUIUIMHBI «MeTonpl Hepa3pyliaroiero
KOHTPOJIS» Yy OOYyYaromuxcsi JOJKHBI OBbITh CHOPMHPOBAHBI  CIIEIYIONTHE
MIPEIBAPUTEIBLHBIC KOMIICTCHITUH:

o CIIOCOOHOCTh  (DOPMYIUPOBATh IIEIM UM 3aJauyd  UCCIEOBaHUS,

BBISIBIIATh TPUOPUTETHI PEIIECHUsS 3a/iay, BRIOUpATh M CO3/1aBaTh KPUTEPHUH

OIICHKU;

o CIIOCOOHOCTh TPHUMEHSITh COBPEMEHHBIE METOJABl HCCIIEOBaHUS,

OIICHUBATH U TPEJICTABIISATh PE3YJIBTATHI BBITIOJIHEHHON paOOThI;

o CIIOCOOHOCTD UCII0JIb30BaTh WHOCTpPaHHBIN S3BIK B

npodeccuoHanbHOM cepe.



[Inanupyembie pe3yabTaThl OOYYEHHUS MO JAHHOW AWCIUIUIMHE (3HAHUSA,

YMCHHA, BJ'IaI[CHI/IH), COOTHCCCHHBIC C INNIAHUPYCMbBIMHU PC3YJIbTaTaMHW OCBOCHHA

oOpa3oBaTenbHOI

IPOrpPaMMBbI,

CHEAYIOIINX KOMIIETEHIINM:

XapakTepu3ylT  dTanbl  (opMUpOBaHUS

Koa n
dopmyaupoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETeHIHH
MK-3 3Haer METObI MH(POPMAIMOHHBIX TEXHOJOTHH, COBPEMEHHBIC
Crniocoben K CpEICTBA PENAKTUPOBAHMSI M IMEYAaTH B COOTBETCTBUHU C
COCTaBJICHUIO OTYETOB YCTaHOBJICHHBIMHU TPEOOBaHUSAMH K O(OPMIICHUIO OTYETOB,
Mo TeMe WM IO crareii, pedeparon
pe3ybTaTaM Vmeer HCIIOJIb30BAaTh METOJBl HMH()OPMAIMOHHBIX TEXHOJIOTHIA,
HPOBEICHHBIX COBPEMEHHBIE CPEACTBA PEIAKTUPOBAHUS M II€YaTH B
OKCIICPUMEHTOB, TOTOB COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHUSIMH K
K O(opMIICHHIO 0(hOPMIIEHHIO OTYETOB, CTaTel, pedepaToB
pEe3yJIbTATOB
. Brajeer | HaBbIKAMH HCIIOJB30BAHUS METOJOB HH(POPMAIIMOHHBIX
UCCIICIOBAHUN B BHIE .
TEXHOJIOTHH, COBPEMEHHBIX CPEICTB DPEIaKTHPOBAHUS M
OTYeTa O IATEHTHBIX
ne4aTd B COOTBETCTBUM  C  YCTAQHOBJIEHHBIMH
HCCIIEIOBAHUSIX §
TpeGoBaHMAMH K  O(OPMJIEHMIO  OTYETOB,  CTaTeM,
pedepaToB
K-4 MaTeMaTHueckue U (U3MUecCKue METOJbl U CHOCOObI
TotoB K 3aImre 3aIUTHl  TPHOPUTETA W HOBH3HBI  MOJYYEHHBIX
HpHOpHUTETA LN - pE3yJIbTaTOB HCCIIEOBAHUM, UHPOPMAI[MOHHBIE METOJIbI
HOBH3HBI TOJTyYEHHBIX HCIIOJIb30BaHUSI FOPHIMIECKOM 6a3bl OXPaHbI
PE3yIBTATOR UHTEJUIEKTYaIbHON COOCTBEHHOCTH.
HCCIICIOBAHUMH,
HCHOJIB3 YA UCIIOJIb30BATh  IOPUIMYECKYH0  0a3y Ul OXpaHbI
IOPHIHYECKYI0  Oasy HMHTEJUIEKTyAJIbHON CcOOCTBEHHOCTH, HCIIOJIB30BaTh
AT OXpaHkl | Yyeer METO/Ibl TIATCHTOBAHUS, MaTeMaTHYeCKHe M (pu3HuecKue
WHTCIUICKTyaIbHON METOJbl M CIOCOOBI 3aIlUTHl MPUOPUTETA M HOBU3HBI
COOCTBEHHOCTH; MOJIYYCHHBIX PE3YJIbTATOB HCCICIOBAHMUIA.
3HAKOM c
COBDOMEHHO MaTeMaTHYECKUMH, (HHU3UUECCKAMH, HH(POPMAIIMOHHBIME
P . . METOJIaMH W CIoco0aMu  OTCTaWBaHHWs W 3aIUTHI
HOpMAaTHBHOM 0a30il B
OpHOpPHTETA M HOBH3HBI TOJyYEHHBIX PE3yJbTaTOB
o0jacTu Bnaneer .
N HCCIIEIOBAHHIA, BJIQJIEET METO/IaMU OXpaHbl
HCCITIeTOBAHUIA .
UHTEJUIEKTYaIbHOM COOCTBEHHOCTH, HCIIONB3YS
FOPUIMYECKYIO 0a3y JUlsl €€ 3allUThI.

Jliist hopMupOBaHUS BBINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUTITAHBI

«Meto bl

AKTHUBHOI'O

OOy4YeHHS:

Hepa3pymarero KOHTPOJISD)

HUMHUTAIMOHHBIC

MPUMEHSAIOTCS  CIEAYIOIINE METOIbI

METOMBI, BKIIOUAIONMUE pa3zdoop

KOHKPETHBIX CUTYallUH, TEUCTBUSA 110 NHCTPYKIIUH.




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Teopemuueckas uacmo Kypca He npedyCMompeHa y4eOHbiM NiaHOM

. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTH

KYPCA

Ipakruyeckue 3ansitus (18, B Tom uncie ¢ npumenennemM MAO 6 gac.)

3ansarue 1. CucreMa MeHeIKMeHTa KadyecTBa (2 yac.)

1.
2.

OcHOBHBIC IMOHATHA, TCPMHHBI U OIIPCACIICHHA.

MeToapl Hepa3pylIaomIero KOHTPOJS KadecTBa Ha BCEX JTamax
MIPOM3BOICTBA MPOAYKIIUU TPUOOPOCTPOCHUS.
3.

HOpMaTHBHaSI JOKYMCHTAIIVA.

4, OneHka  BBEIABIISIEMOCTH

ne(peKToB  pazIMYHBIMU  METOJaMU

HEpa3pylIaoIero KOHTPOJIS.

S. KomIuiekcHble cucTeMBbl Hepa3pyllaromero KOoHTposisd.  Kpurepun
ONTUMAJIBHOTO BBIOOpPA METO/1a U TEXHUYECKUX CPEJCTB.

6. [Ipenmy1iiecTBa ¥ HEAOCTATKA METOIOB HEPA3PYILAIOIIETO KOHTPOJIS.
3anstue 2. MeToabl 00padoTKN pe3yJbTATOB KOHTPOJIs (24ac., B TOM
yuciie 1 yac c npumenenunem MAQ)

1.

Buner nedexroB npoaykiuu. Knaccudukanum nedektos.
2.

HcnbitaTenbable 00pasipl. MIckyccTBeHHBIE Te(EKTHI.
3. OyHKIINU

pacnpeneneHuss AedEKTOB W TOTPEIIHOCTEH METOJ/I0B
KOHTPOJISI.

4, MAQO: BpinosiHeHHe MHIWBUYAIBHOTO 33JIaHUS MO CTATUCTHUYECKOU

o0paboTke pe3ynbTaToB u3MepeHuit. OO0CyKaeHue pe3yIbTaTOB PacueTOB.

3anaTue 3. BuzyanabHo-onTHYecKHe MeTOAbI KOHTPOJs (2 4ac., B TOM
yucJie 1 yac. ¢ npumenenuem MAO)



1. Knaccudukanuss npuOGOpoB BHU3yaTbHOTO OCMOTpPAa M ONTHYECKUX
METO/I0B KOHTPOJIS.

2. QO YHKINOHAIBHBIE CXEMBI, SJIEMEHTHI pacuyeTa OTJIEIbHBIX y3JI0B

3. MAOQO: aHanu3 KOHKPETHOW CHUTyalluh: BBIOOP METOJa BU3YaJIbHO-
ONTHUYECKOTO0 KOHTPOJIS 3aJAHHOTO U3/IEIIHA.

4, MAQO: npe3eHTaiuu CTyI€HTOB 110 TEME 3aHSITUS.

3ansaTue 4. Kanuaasipable MeToAbl KOHTPoOJsi (24ac, B TOM 4HCIe C
npumeHenueM MAO 1 4ac.)

1. Knaccuduxanuys KanuisspHbIX METO/I0B KOHTPOJIS.

2. HopmatuBnas nokymenrtanus, Bo3moxkHoctu KHK, Hegocrarku

3. Annaparypa u Mmarepuaiisl KHK

4, MAO: mnpocmorp yueOHOro ¢Quibma «MeToauka MNPOBEACHUS
KaMWUIIPHOTO KOHTPOJIA JACTalW» C TMOCIEIYIONUM OOCYKJIEHUEM JTaroB
KOHTPOJIs, BELIOOpa MaTEpHUAIOB U TEXHUUECKUX CPEJICTB.

S. MAO: pacuer Bpemenu npoenennss KHK uznenus 3aganHoit popmbl
U Ta0apuTOB.

3ansaTne 5. MeToabl MATHHTHOTO KOHTPOJsi (2 4ac, B TOM 4HCJIE C
npumeHenueM MAO 1uac.)

1. Knaccudukanus u Bugst MMK.

2. HopmatuBHasi JnokyMmeHTalus, oOOJacTb NPUMEHEHHS MAarHUTHBIX
METOJ/IOB KOHTPOJISI, KPUTEPUU BHIOODA.

3. MAO: mnpocmoTrp yueOHoro duinbma «MeToauKa MPOBEIACHUS
MAarHUTHOTO KOHTPOJIA B NPUIJIOKEHHOM IIOJIE» € TOCIEAYIOMIMM O0O0CYXIECHUEM
ATANOB KOHTPOJIS, BRLIOOpA MaTepUAIOB M TEXHUYECKUX CPEJICTB

4, MAO: Ilpe3eHTannu CTyJACHTOB IO COBPEMEHHBIM MaTepuaiam JJis
MPOBEJCHUSI MATHUTHOTO KOHTPOJIS U3/IEIIHS.

3ansitue 6. DJIeKTPUYECKHiT U TOKOBUXPEBOii KOHTPOJb (2 4ac., B TOM
yucie ¢ npumenenneMm MAO 1 gac.)

1. HopmatuBHas qoxymeHTanus.



2. CpaBHUTENBHBIN aHATTN3 KAMWUISIPHBIX, MATHUTHBIX U 3JEKTPUYECKUX
METO/I0B KOHTPOJIS.

3. MAO: [IlocraHoBka  3agaud [JIsi TPOBEICHHUS TOKOBHXPEBOTO
KOHTPOJISI IPOTSXKEHHOTO WU3/IETIHSL.

4, MAQO: Ilpe3eHTanuiu CTYJEHTOB IO TEME 3aHATHSI.

3ansitue 7. CucTeMa pajMaliMOHHOr0 KOHTPOJs (24ac., B TOM YHCIE C
npumeHenuemM MAO 1 uac.)

1. Paguorpadus,  paguockonusi,  paguOMETpHs. HopmaTtuBHhas

nokyMeHrtarus. [IpaBuiia paguaiiioHHONW 0€30MacHOCTH.

2. Hcrounnku nznydenus. OCHOBHBIE TAPAMETPhI U XapaKTEPUCTHKU.

3. Jlerexropsl u3nydeHus. OnpenesneHue 4YyBCTBUTEIBHOCTH METOJOB
PK

4. MAQO: Ilpe3eHTanuu CTyAEHTOB 10 TEME 3aHATHS.

3ansitue 8. AKycTHYeCKHE METOAbI Hepa3pyuawiero KoHTpojs (24ac.)

1. HopmatuBHass  gokymeHtamus. Krnaccupukarmuss — aKyCTHYECKUX
METOJ/IOB KOHTPOJIS.

2. Metonuka omnpeneneHus pa3MepoB Je(PEKTOB C HCHOJIb30BAHUEM
APJI-nuarpamm.

3. Metonuku onpezenenus KodPphuileHTa 3aTyxaHusi.

3ansitue 9. UTorosoe 3ansitue (24yac. ¢ npumeHenunem MAOQO)
1. 3anstue npoBoauTcs B (opMe HAYYHO-IPAKTUUYECKON KOH(pEpeHIuu
«MeTonbl Hepa3pymIAIoMIETo KOHTPOJs». [IpoBOAWTCS KOHTPOIL CTENEHH

chopmupoBannoctu I1K 2.

JlaGopaTopHubie padorsl (_18 uac.)
JlaGopaTopHnas padora Nel. BuzyasbHblii MeTo1 KOHTpOJIs (44uac.)
JlaGopaTopnasi pa6ora Ne2. AkycTuueckuii nedexrockon (4 gac.)
JlabopaTtopHasi pa6ora Ne3. MaruurtHslii gedexrockon (4 yac.)

JlaGoparopHnasi pabora Ne4. TensioBoii MeTox KOHTPOJIA (4 yac.)



HUrorosoe 3anarme (2 4ac.) 3amura o0T4eTOB 1O Ja00OPATOPHBIM
padoram.
ITpu BbINOJIHEHUH BCEX PabOT KUCIOJIB3YIOTCS METO/bl AKTUBHOTO OOYYEHMS,

3aluTa 1a00paTopHBIX paboT MPOBOIUTCS B popMe KOHPEPEHIIUH.

1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
CaMOCTOSTEIILHOU paboThI

y‘le6H0-MeTO,Z[I/I‘l€CKOC obecrieucHUe

oOydarommxcss MO JUCHUILIIMHE «MeToapl  Hepa3pyllalllero  KOHTPOJIS
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

IUIaH-TpaUK BBIOJHEHUS CAMOCTOSITENbHOW paboThl MO JUCHUILIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIITOJIHEHUE 10 KAKIOMY 3aJ1aHHIO;

XapaKTepUCTHKa 3aJaHUNA JUIs CaMOCTOSITENbHOM pabOThl CTYACHTOB U
METOAUYECKUE PEKOMEH AU 10 UX BBIIIOJIHEHUIO;

TpeOOBaHUsI K  NPEICTAaBICHUIO U OQOPMIICHHUIO  PE3yIbTaTOB
CaMOCTOSATENbHON pabOThI;

KPUTEPUU OLICHKHU BBITIOJHEHUS CAMOCTOSITENIbHON PabOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne Kontpommpyemsie OneHouyHble CPECTBA -
n/n | Momynu/ pasaensl / Komp! u aTamnst HAaMEHOBaHUE
TEMBbI TUCITUTUTHHBI (dbopMUpOBaHUS TEKYIIAN MIPOMEKYTOUHAS
KOMITETEHIINI KOHTPOJIb aTTecranus
1 | MeToasl KOHTPOIS I1K3 3HAeT OKP BOK, | 3aget Bonpocsl
MOBEPXHOCTHBIX U OKP KHK, | 1-15, 16-35, 54-
MOJIIMTOBEPXHOCTHBIX OKP TBK, | 55
nedeKToB OKP DK, OKP
MHK
ymeeT JlaboparopHble | 3aueT BOMPOCHI
paborsr 1,3 1-15, 16-19, 22-
25,35
BJIaJIEET 3amura 3adeT BOIpPOCHI
nabopatopubix | 1-19, 22-25,35
pao6or 1,3
2 | MeToibl KOHTPOJIS [1K4 3HAET OKP PHK, | 3auer Bompocsl
BHYTPEHHUX OKP AK 1-15, 36-53, 54-
neheKToB 55




yMeeT JlaGopaTopHsbie | 3a4eT BOMPOCHI
paboTtsr 2,4 1-15, 43-55

BJIaJIEET 3amura 3a4eT BOMPOCHI
naboparopubix | 1-15, 43-55
pabor 2,4

KOHTpOJIbHBIE 1 METOIMYECKHE MAaTEPHAIIBI, @ TAKKE KPUTEPUU U MTOKA3ATENH
HEOOXOUMbIE /IS OLEHKY 3HAHWUW, YMEHUN, HABBIKOB M XapaKTEPU3YIOIINE STaIlbI
dbopMHpoBaHUS ~KOMIETEHIIM B  TIpollecce OCBOEHHUs  00pa3oBaTesbHON

MpOrpaMMBbI NpeICTaBIeHbI B [Iprmoxenun 2.

V. CIMCOK YYEBHOM JINTEPATYPbI U TH®OPMAIIMOHHOE
OBECHHEYEHUME JUCIUIIJINHBI
OcHoBHas auTEparypa
(anexmponmvie u nevammbvie uz0amUs1)
1. Kanesckuii W.H., CamnpaumkoBa E.H. Mertoasl Hepaspylaromero
KOHTPOJIs1/ VYyebHoe nocobue. N3n-Bo JBI'TY, 2007.-242c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:386981&theme=FEFU 255ks.

2. @usnyeckue METOAbl  HEpa3pyLIAKOIIErO0  KOHTPOJISI  CBAPHBIX
coequHeHui : yueOHuk aiist By30oB / H. I1. Anemmn. MockBa : MamuHocTpoeHue,

2013. -574c. http://lib.dvfu.ru:8080/lib/item?id=chamo:810433&theme=FEFU 7

IK3.
3. Hecrepyk JI.A., BaBunos B.I1. TemnoBoil KOHTPOJIb U AMATHOCTUKA/
yaeOHoe mocobue . Tomckuii monutexHuueckuii yHuBepcuter, 2010. Pexum
JOCTYTIA: http://www.iprbookshop.ru/34724 .html.— ObC «IPRbooks»
http://www.iprbookshop.ru/34724.html
4, KanenteB B.K., Cumopo IO.J1., Jlu H.M., Tepexo ILB.,

Xabubymmun A.C., McxakoB O.A. OCHOBBl NPOMBIIUIEHHON paguorpaduu.
Monorpadus. KazaHckuil HallMOHAJIbHBIM HCCIIEOBATEIbCKUNA YHUBEPCUTET. -
2008. 226 ¢.— Pexum gocrtyma: http://www.iprbookshop.ru/62526.html.— 3BC
«IPRbooks»

http://www.iprbookshop.ru/62526.html



http://lib.dvfu.ru:8080/lib/item?id=chamo:386981&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:810433&theme=FEFU
http://www.iprbookshop.ru/34724.html
http://www.iprbookshop.ru/62526.html

5. B.'.bagansn, E.I'.bazynmun, A.X.BormunkuH u ap. YiabTpa3ByKoOBas
nedeKTOMEeTpUsT METAJIOB C MPUMEHEHHEM ToJjiorpapuueckux MeToaoB. M.:
Mamnoctpoenue. — 368 ¢. — PesxxuM nocrtyna: https://e.lanbook.com/book/784.
— 3arJ. ¢ ’kpana. https://e.lanbook.com/book/784

JlonoJIHMTe IbHAA JTUTEPATypa
(neuammnwie u snexmporHHbie u30aHUs)

1. Hepaspymatonuii kKoHTpoiib: [B 5 kH.]/ mox pea CyxopykoBa. Mocksa,
Bricmag mikona, 1991. 4 k3.

2. Anemmun H.IL., Bbo6po B.T., Jlanre IO.B., Illepobunckuii B.I'.
VYabTpa3BykoBoit koHTposib. llom o6mieit penmakiueit akagemuka PAH B.B.
Kmoea. Cepus  "IUMATHOCTHUKA  BE3OIIACHOCTH"/  YUYEBHOE
I[TOCOBUE. U3znarensckuit nom "Cnektp" 2011. U3manue: 1-e. - 224 ctp.

3. Typo6oB b.B. Busyansusiii 1 usmepurenbHbiii KOHTpoJb/ [Tog oOmieit
penakuuet akagemuka PAH B.B. Kmoea. Cepus "INMAI'HOCTHUKA
BE3OITACHOCTHN"/ YUYEBHOE IIOCOBME. Uznarenbckuit gom "Cnekrp" -
2011. U3panme: 1-e.- 224 ctp.

4. T'epacumoB B.I'..Kmtoes B.B., llarepuukoB B.E. Metonsl u npubopsl
anexkTpoMariutHoro koHtposs. Ilox pemakuueit B.E. larepuukoBa. M3a. OO0
"Uznarensckuii qom "Cnektp", 2010. MU3mnanue: 1-e. 256 ctp.

5. Jlaure IO.B. Ilo crTpaHullaMm MHOCTPAHHBIX KypHaIOB.-KOHTpOIIb.
JlnaraocTuka. Nel0, 20009. C.5-8.
http://lib.dvfu.ru:8080/lib/item?id=chamo:386981&theme=FEFU

6. Jlanre [O.B. Tlo crTpanuriamMm WHOCTPaHHBIX KypHaIOB.-KOHTpOIB.
Juarnoctuka. Nell, 2009. C.7-9. http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-
784&theme=FEFU

/.Jlaure 1O.B. Ilo cTpaHunlaM HHOCTPAHHBIX KYpHaJIOB.-KOHTpPOIIE.

Juarnoctuka. Nel2, 2009. C.5-7.


https://e.lanbook.com/book/784
http://lib.dvfu.ru:8080/lib/item?id=chamo:386981&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-784&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:Lan-784&theme=FEFU

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOMN ceTH
«AHTEepHET»

1. Karanor I'OCT http://www.internet-law.ru/gosts/

2. DnexkTpoHHBIM kypHan TexHudeckas axycrtuka Electronic Journal

"Technical Acoustics". http://www.ejta.org

3. Exxemecstunbiii s)kypHan Koutposs. Juarnoctuka. http://www.td-j.ru/

4. UntepHer Oubnmoreka AKyCTHUECKHE METOABl  Je(EKTOCKOIHH.

http://defectoscopia.narod.ru/

5. OpunmanbHbINA CalT KypHana JHedexkTockonus

http://defectoskopiya.ru/index

VI.METOANUYECKHUE YKA3AHUS 1O OCBOEHUIO JIUCHUIIJINHBI

Huxe IIPUBCACHO PACIIPCACICHUC y‘le6HOFO MaTcpHajia 110 Buaam 3aHATUN

No HaumenoBanue paszena quCHUTIIUHBI Pacnipenenenue nmo Bumam (4ac)
JlaGopa 113 CPC
TOpPHBIE
3aHSITH
st
1 Brenenue. Ilpenmer, conepxanne u o0beM 2 7

kypca. O6mue nonstus HK.

2 Metonel HK noBepxHOCTHBIX J1e(heKTOB 4 4 12
3 OnexTpoMarauTHbie MeTonbl HK 8 4 20
4 Pannannonnsie metoast HK (PHK). 4 16
5 AKyCTHYECKHE METOJIbI KOHTPOJIS. 4 4 15
6 [lepcrieKTHBBI pa3BUTHUS anmnapaTypsl 2 2 2

HEpa3pyLIAIONIEro KOHTPOJIS. 3aKII0UEeHHE.

[TonroToBka K 3auety

Hroro 18 18 72

PaGounm y4eOHBIM MJIAHOM TPETYCMOTPEHO 72 dYaca CaMOCTOSTEIHHOU

pabotbl crygeHTta. [lo KaxaoMy 3aHATHIO TPEAYCMOTPEHO BBINOJHEHUE



http://www.internet-law.ru/gosts/
http://www.ejta.org/
http://www.td-j.ru/
http://defectoscopia.narod.ru/

OTIPEJICIICHHOTO 3aJIaHus C TIPEIOCTaBICHUEM OTYeTa, COOOIIeHus, pedepaTa b0

IIpe3eHTAalMM Ha 3aJaHHyl0 TeMy. Kaxmoe 3amaHue HMMeEeT CBOW BECOBOU

kodpdunment. IlpexycmorpeHa

ycrieBaemocTtu. Huke

OaJUIbHO-PEUTUHTOBAasl  OIICHKA  TEKYIIeH

npuBeAeHa TaliuIa, coAeprkaas 3aJdaHus, ¢ BECOBBIMU

ko3 unreHTamu.
Ne | Tema 3amanne CopneprkaHue ¥ OCHOBHBIE TPEOOBaHHS Bamn
Knaccudukarus u Buabt Kpatkuii koHCTIEKT
1| HK neiictByromux 'OCTos He meree 2 mo kaxgoMy BUAY KOHTPOJIS 1
Uzydenue tabm. 1, 2 mocobus
"Hepa3zpymaromiye MeTo bl
koHTpois" Kanesckuit 1.H.,
2 | Bugsl nedexron Canpuukosa E.H., 2007 ObocHoBaHMEe BEIOOpa METO1a KOHTPOJIS 1
3 Tect Bus! koHTpONIA 1
CraTtuctudeckas
4 | obpaboTka nas3 4
B npesenTanun 06s13aTeNbHO JOHKHO
OBITh: MIPHUHIUII JCHCTBUS,
YYBCTBUTEIbHOCTD, WILTFOCTPAIIHH,
OCHOBHEIC TTPOU3BOIUTEIH,
COOTHOIIICHHE I[eHa/KaueCTBO,
HUCTOYHUKH MH(POPMAITHH, B TOM YHCIIE
WHOCTpaHHBICe. Takke JOIKHBI OBITh
pa3paboTaHBI BOIIPOCHI AJISI KOHTPOIIS
YCBOCHWS MIPECTaBICHHOTO MaTepHala,
IMoarotoska odopmieHHBIC B BHIE TecTa. YUCIIo
BusyanbHo-onTrueckuit IIPE3EHTALMU:COBPEMEHHBIE BOIIPOCOB HE MEHEE 5, OTBETHI B TECTaX
5 | KOHTpOJIb npubopst BOK He MeHee 4. 4
B mpesenTarnmn 00s53aTeFHO JODKHO
OBITH: IPHUHIUI JCHCTBUS,
YyBCTBUTEIHHOCTb, WIDTFOCTPAIINH,
OCHOBHEIC ITPOU3BOIUTEIH,
COOTHOIIICHHE 1[EHa/KaueCTBO,
HUCTOYHUKH UH(DOPMAIINH, B TOM YHCIIC
HHOCTpaHHbIe. TakkKe JOJKHBI ObITh
pa3paboTaHbl BOMPOCH! AJIsT KOHTPOJIS
YCBOCHHS MPEICTABICHHOTO MaTepuaa,
IToaroroBka nmpe3eHTalMU: oopMIICHHBIE B BUJIEe TecTa. YnCiIo
KamunnspHeie MeToabI COBPEMEHHBIC MaTEPHAIIBI BOIIPOCOB HE MEHEE 5, OTBETHI B TECTaX
6 | koHTpONA KHK He MeHee 4. 4




B mpesenTammm 00s53aTeNFHO JODKHO
OBITh: IPUHIIMIT IEHCTBYS,
YyBCTBUTEIBHOCTD, HILTIOCTPALINH,
OCHOBHBbIE MIPOU3BOIUTEIH,
COOTHOIIICHHE IIeHa/KayecTBo,
WCTOYHHUKH MH(POPMAIMH, B TOM YHCIIE
nHocTpaHHble. Takxke JOJIKHBI ObITh
pa3paboTaHbl BONPOCH! TSI KOHTPOJIS
YCBOGHHS MIPECTaBICHHOTO MaTepHaa,
DNeKTpOMarHUTHBIE [MoxroToBka mpe3eHTaNN: odopmMIIeHHBIE B BHIE TecTa. Yucio
METOZBI HePa3pyIIAIOIIero | COBPEMEHHBIE MaTePHAIIbI BOIIPOCOB HE MEHEE 5, OTBETHI B TECTaX
7 | KOHTpOJIS MarHUTHOTO KOHTPOJIS HE MeHee 4. 4
B npesenrannu 00s3aTeNbHO JODKHO
OBITh: IPUHIMIT 1EHCTBUSI, KOHCTPYKIMH,
WLTIOCTPAIIH, TEXHIYCCKUE
XapaKTepUCTHKH, OCHOBHBIC
MIPOU3BOIUTEIN, COOTHOIIICHHE
[IeHa/KadeCTBO, ICTOYHHUKH
nHPOPMALINH, B TOM YHCIIE
WHOCTpaHHBIC. BOmpoCH! 11 KOHTPOIIS
YCBOCHUSI IIPEACTABICHHOTO MaTepHaia,
[ToaroroBka npe3eHTannu: odopmiiennsie B Busie Tecta. Yncio
COBPEMEHHBIETIPHOOPHI BOIIPOCOB HE MEHEE 5, OTBETHI B TECTaX
8 3JIEKTPUYECKOT0 KOHTPOJISI He MeHee 4. 4
[MoxroToBka mpe3eHTAINN:
COBpPEMEHHBIC TIPUOOPEI
9 | TentoBO# KOHTPOIB TETIOBOTO KOHTPOJIS TE XKE 4
IlToaroroBka npe3eHTalMn:
Mertob! pagualiliOHHOTO palvaluOHHBII KOHTPOJb
10 | xoHTpOIIs 3aJIaHHOT'O BUJIa M3JIENUi TE KE 4
Okcrpecc- KOHTPOJIbHBIE
11 paboTHI 12
[MoxroToBka mpe3eHTAINN:
MeTompl aKyCTHYECKOTO aKyCTHYECKHAH KOHTPOIIb
12 | xoHTpOIIs 3aJJaHHOTO BHJa M3JIeIHI TE Xe 4
13 W3 akycTmueckuit KoHTpoab | Pacder mapamerpoB 7
O06paboTKa pe3yIbTaTOB U3MEPEHUH,
HOATOTOBKA OTYETOB U 3aIMTa BHIBOZOB
14 3amnuTa 1ab0paTopHBIX paboT | 1Mo JabopaTopHOit paboTe 16
Wrtorosas KOHTpoOJIbHAS
15 | pabora 30
Bcero 100
CryneHTaMm TakKe MpeasiaraeTcs MOJrOTOBUTH IJIOCCAPUM O TEMAaTHUKE
JTUCIUIUIMHBI, HamucaTh pedepar MO 3aWHTEPECOBaBIICH HX TeME WU

IIOATOTOBHUTD COO6H_IeHI/IC U BBICTYIIUTL C Hp€3CHTaHHeﬁ Ha 3aHATHAX C

ucrnosib3oBanueM Taknx MAQ, kak npecc-KOH(PEPEHITHS WA KPYTIIbIA CTOM.

MeToauueckune YKa3zaHudA K COCTABJICHUIO I'JIOCCapus




I'moccapuii  oxBaThIBa€T BCE  Y3KOCHEUUAIM3UPOBAHHBIE  TEPMHUHBI,
BCTpEYArOIMecsa B TeKCTe. [ moccapuil 10KEH coaepkaTh HE MeHee 50 TEpMUHOB,
OHHU JIOJKHBI OBITh IEPEUUCIICHBI B aJIaBUTHOM MOPSIKE, COOII0/IEHa HyMepalusl.
['moccapuii momkeH ObITh OGOPMIICH MO MPHUHIMIYY peepaTUBHON pabOThI, B
00s3aTEILHOM TOPSAKE MPUCYTCTBYET TUTYJIBHBIM JIMCT U HyMepallus CTpPaHUIIL.
O6beM paboTthl AomxkeH cocTaBiaTh 10-15 ctpanun. ToiatenbHO mpopabOTaHHBIN
rJIoccapuil MoMoraeT u30ekaTh pa3HOUTEHHUH U YIy4IIUTh B IIEJIOM Ka4eCTBO BCel
JTOKyMEHTaIuu. B riooccapuu BKIIIOYAIOTCSI caMble YaCTOTHBIE TEPMUHBI U (Ppasbl,
a TaKXe BCE KJIIOYEBBIC TEPMHUHBI C TOJKOBaHUEM MX CMbIcia. ['Joccapuu MOTyT
CoJIepKaTh OTAEIbHBIE CJIOBa, (Ppa3bl, aOOpEeBUATYpPHI, CIOTaHbl U JaXe IEIbIC
MPEIIOKEHHUS.

MeToanuyecKkue yKa3aHUIO K BbINOJHEHUIO pedepara
eau u 3axa4um pedepara

Pedepar (ot nmar. refero — mokmnanaeiBaro, cooOIIa0) mpeacTaBiIseT codou
KpaTKOE U3JI0KEHUE MPOOIEMbI MPAKTUYECKOTO WJIM TEOPETUYECKOr0 XapaKkTepa ¢
(bopMyIIMPOBKOI ONPEICICHHBIX BBIBOJIOB IO paccMaTpruBaeMoii Teme. M30pannas
CTYICHTOM TIpoOjieMa M3y4aeTCsi U aHAIM3UPYETCSs Ha OCHOBE OJHOTO WU
HECKOJbKMX HCTOYHHKOB. B oTinmume oT KypcoBoi pabOThI, MpeacTaBISIONICH
co00ll KOMILUIEKCHOE HUCCJeNOBaHUE MpoOieMbl, pedepar HampaBieH Ha aHAIU3
OJIHOW WJIM HECKOJIbKUX HAyYHBIX PadoT.

Lensamu Hancanus pedepara SBISIFOTCS:

® pa3BUTHE Y CTYJACHTOB HaBBIKOB TIOMCKAa aKTyaJbHBIX MpoOIeM
COBPEMEHHOT'0 MPUOOPOCTPOCHHUS;

® pa3BUTHE HABBIKOB KPATKOIO H3JIOKEHHUS MaTepuana C BbIICICHHEM
JUIIH CaMbIX CYIIIECTBEHHBIX MOMEHTOB, HEOOXOIWMBIX ISl PACKPBITHS CYTH
po0JIeMBI;

® pa3BHUTHE HABHIKOB aHAJM3a M3YYCHHOTO Marepuaina u (HopMyIupoBaHUS
COOCTBEHHBIX BBIBOJIOB 10 BBIOpAHHOMY BOIPOCY B MHCHMEHHOU Qopme,
Hay4YHbIM, TPAMOTHBIM SI3bIKOM.

3adauamu nanucanus pedepara ABISIOTCS



- HAay4UTh CTYAEHTAa MaKCHUMAJIbHO BEPHO MEpPENaTh MHEHHs aBTOPOB,
Ha OCHOBE pabOT KOTOPBIX CTYACHT MUIIET CBOM pedepar;

- HAay4YuTh CTyJE€HTa TPaMOTHO H3JaraTb CBOIO I[O3HUIUIO 10
aHanMM3upyeMon B pedepare mpoodiieme;

- MOATOTOBUTHh CTYJIEHTAa K JaJbHEWILIEMY YYacTUIO B HAy4YHO —
MPaKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaxX U KOHKypcax;

- IIOMOYb CTYACHTY OIPEICIUThCA C HWHTEPECYIOIIEH €ro TEMOW,
JaNbHEMIIEe PACKpPhITUE KOTOPOW BO3MOYKHO OCYILIECTBUTh IPH HAIMCAHUU
KYPCOBOM WJIM BBIITYCKHOM KBAJM(DUKATMOHHOU padOThI;

- VSCHUTh JUisl ce0d M HW3JI0KUTh NPHUYMUHBI CBOETO COrjacus
(Hecornacusi) ¢ MHEHHUEM TOT'O WJIM MHOTO aBTOPA IO JTaHHOM MpoodiemMe.

OcHoBHBbIE TPe0OOBAHUA K COAEPKaHUIO pedpepaTa

CTyneHT JOJKEH HCIIONIb30BaTh TOJBKO T€ MaTepualbl (HayyHbIE CTaThU,
MoOHOrpaduu, n1ocodust), KOTOPbIE UMEIOT MPSIMOE OTHOLICHHE K M30paHHON UM
teMe. He pgomyckaroTCs OTCTpaHEHHbIE pACCYXACHHUS, HE CBSI3aHHBIE C
aHanusupyemon mpoodiemoit. Conepxkanue pedepara JT0KHO ObITh KOHKPETHBIM,
MCCJIEI0BATHCS JOJKHA TOJBKO OJIHA IpobsieMa (JOMyCKaeTCsl HECKOJIBKO, TOJIBKO
€clii OHU B3auMOCBsi3aHbl). CTYyIAEHTY HEOOXOIMMO CTPOIO MpPHUAECPKUBATHCS
JIOTUKW W3JIOXKEHUsI (HadyaThb C OMNpEACNICHUS W aHaiu3a MOHITUH, NEeperTH K
MOCTAHOBKE NpOOJIEMbl, MNPOAHATU3UPOBATh MYTH €€ pEeleHUus U CleNaTh
COOTBETCTBYIOIIME BbIBOABI). PedepaT MOMKEH 3aKaHUMBATHCS BBIBEICHUEM
BBIBOJIOB I10 TEME.

ITo cBoeit cmpyxmype pedepar COCTOUT U3:

1. TutyneHOrO JIHCTA;

2.BBenenus, rae cTyaeHT GOopMyIHpYEeT IpodsieMy, NOMIEKAIIYI0 aHATIU3Y
Y UCCJIEI0BAaHNUIO;

3.OCHOBHOIO TEKCTa, B KOTOPOM IOCJEAOBATEIBHO PpPacKpbIBaeTCA
u3OpanHas Tema. B oTimume ot KypcoBoil paOOThl, OCHOBHOM TeKCT pedepara

npeamnosiaraeT pasaeneHue Ha 2-3 maparpadga Oe3 Beimenenus riaB. llpu



HEOOXOMMMOCTH TEKCT pedepara MOXKET OMOJHATHCS  WIUTFOCTPAIUSIMH,
Tabnuiamu, rpaguKkaMu, HO UMH HE CJelyeT "Teperpyarh' TeKcT;

4.3akitoueHus, TJe CTyJAeHT (OPMYTUPYET BBIBOJbI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Criucka MCNOJb30BaHHOM JIUTEpaTrypbl. B JaHHOM CHMCKE Ha3bIBAIOTCS
KaK T€ MCTOYHHUKH, HAa KOTOPBIE CChUIAETCS CTYACHT IPHU MOJArOTOBKE pedepara,
TaK W UHBIE, KOTOPBIC ObUIH M3YYEHBI MM MPHU TTOATOTOBKE pedepara.

O6bem pedepata cocrapisier 10-15 cTpaHuil MaTUHOMKUCHOTO TEKCTA, HO B
J000M cllydae HE JOJDKEH npeBblmath 15 crpanun. MuatepBan — 1,5, pasmep
mpudra — 14, nons: nmesoe — 3cm, npaBoe — 1,5 cM, BepxHee U HUKHEE —
1,5cMm.. CTpaHuIlbl JOJKHBI OBITH TPOHYMEPOBaHbI. AO3aIHBIA OTCTYIT OT Haydaja
CTPOKH paBeH 1,25 cMm.

IMopsinok cnauyu pedpepara M ero oueHKa

Pedepar mnumercs cryaeHTamMM B TEYEHHE CEMECTpa B  CPOKH,
yCTaHaBJIMBaEeMble IMpenojaBaTesieM IO JAaHHOW JUCUUIUIMHE, W CIaercs
MpPENnoAaBaTelto, BEAYIEMY JUCLHUILINHY.

[Io pe3yapTaTaM NpPOBEPKH CTYACHTY BBICTABIISIETCS  OINpPEACIICHHOE
KOJIMYECTBO 0ajuioB, KOTOPOE BXOJUT B OOIIEE KOJIUYECTBO OAIJIOB CTY/EHTA,
HaOpaHHBIX MM B TeueHue cemectpa. [Ipu oreHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJAECpPKaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYphl pPaOOTHI,
yMeHue paboTaTh C HAyYHOM JUTEpaTypo, yMEHHE CTaBUTh MpoOJeMy U
aHAIM3UPOBaTh €€, YMEHHUE JOTMYECKU MBICIUTh, BIaJeHHe NpodeccHoHaIbHOMI
TEPMUHOJIOTHEN, FPAMOTHOCTh 0(OPMIICHUS.

MeToanyecKkue peKOMEeHIAIUN JJIs1 MOATOTOBKYU NMpe3eHTANNH

OO6mue TpeboBaHUs K MPE3ECHTALINH:

o IIPE3CHTAINS HE JI0JDKHA OBITh MEHBIIE 15 cllaifioB;

e TICPBBIM JINCT — ATO TUTYJIBHBIA JIUCT, HA KOTOPOM O0OSI3aTEIHHO JIOJKHBI
OBITh MPE/ICTABJICHBI: HA3BAaHUE NPOEKTA; PaMuUiIMsi, UMsi, OTYECTBO aBTOPA;

o CIICAYIOIIUM CHAiIOM JOJKHO OBITh COJEpXKaHUE, A€ MPEACTABICHBI

OCHOBHBIC 3Tallbl (MOMCHTLI) MMPE3CHTAIH,; XKCIATCIIbHO, YTOOBI U3 COACPKaHHUA



10 THTEPCCHUTKE MOXXHO TIEPEUTH HA HEOOXOAMMYIO CTPAHUILy U BEPHYTHCS BHOBh
Ha COJICpKaHUE;

o TN3aH-3PTOHOMHYCCKHUE TpeOOBaHMS: COYETAaEMOCTD I[BETOB,
OTPaHUYCHHOE KOJUYECTBO OOBEKTOB HA CIIali/ie, IIBET M pa3Mep mpudTa TEKCTa;

o IOCJICTHUMH CJIaiilaMHu TIPE3CHTAIMN JTOJDKHBI OBITH TJIOCCAPHIl M CITHMCOK
JUTEPATYPHI.

Bce 3aHATHS MM UX 9acTh MOXKET OBITh MepeBe/icHA B JAUCTAHIIMOHHBIN

dbopmar B Microsoft Teams. O6 sToM Oyner cooOImIEeHO A0 Hayajga 3aHITHH B

JIMCTAHIIMOHHOM (hopmaTe.

VIl. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTUH U
IHPOI'PAMMHOI'O OBECIIEYHEHUA
[IporpamMMHOe oOecrnieueHue, MAOCTYIHOE CTYAEHTaM JUJIsl BBIIOJIHEHUS

3aaHuA 110 JUCHUIINIMHC, a TAKXKC IJISI OpraHu3alin CaMOCTOSITEJIbHOM pa6OTbII

MecTo pacnoJioxxeHust
KOMIILIOTEPHOM TeXHHUKH,
HAa KOTOPOM YCTAHOBJICHO

NporpamMMHoe
olecrneyeHune, KOJIUYECTBO
padoumnx MecT

Ilepevens NMporpaMMHOro odecnevyeHust

e Microsoft  Office - nmmensus Standard ~ Enrollment  Ne
62820593. lata  oxonvanmss  2020-06-30.  Ponurenbckas
mporpamma Campus 3 49231495. Toprossiit mocpennuk: JSC
"Softline Trade" Homep 3akaza TOProBOro MOCPEIHHUKA:
Tr000270647-18.

e Kowmmnac-3D nmorosop 15-03-53 or 02.12.2015 Ilonnas Bepcwus -
Kommac 3D v17. Key 566798581 (Vendor 46707). KomuuectBo
nnen3uid 250 mryk.

e SolidWorks Campus 500 cyGnuuensuonnsie gorosop Nel5-04-
101 or 23.12.2015 Cpox nAeWcCTBHS JHIEH3MH OeccpodHO.
Komnuectso numensuit — 500 mwTyk.

KomnbrorepHslii kinacc e Adobe Creative Cloud for teams All Apps ALL Multiple

kadenpsl Platforms Multi European Languages Team Licensing
pUOOPOCTPOCHHSI, Subscribtion Renewal Kontpakr NeDA-667-17 ot 08.02.2018.

Ayn. E628, e InDesign CC for teams All Apps ALL Multiple Platforms Multi

21 European Languages Team Licensing Subscribtion Renewal

NeDA-667-17 ot 08.02.2018.

e Photoshop CC for teams All Apps ALL Multiple Platforms Multi
European Languages Team Licensing Subscribtion Renewal
NeDA-667-17 ot 08.02.2018.

e Adobe Creative Cloud for teams All Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion New Kontpakt NeDA-667-17 ot 08.02.2018.

e ESET NOD32 Secure  Enterprise Kourpakt NeDA-091-
18 or 24.04.2018.

e AutoCAD Electrical 2015. Cpok jeiicTBUs  JIHIIEH3UH
10.09.2020. Ne morosopa 110002048940 B smuuHOM KaOWHETE




Autodesk.
e CyOmunensuonnoe cornamenne Blackboard Ne 2906/1 or
29.06.2012.

e [lmardopma Microsoft Teams

ViIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITJINHBI
B  cneumumanusupoBanHHOM ~ maGopatopuu  aya. E629  ycraHoBieHo
MYyJIbTUMEANIHOE 000PYI0BaHKUE, CTEH IbI Ui BHIMOJIHEHUS J1a00paTOPHBIX padboT
N0 JIUCUUIUIMHE, a TaKXe IUIaKaTbhl M Claijpl, o0pa3lbl U MaKeTbl MpHOOpPOB

HEpa3pyLIaOIIEr0 KOHTPOJIS

MecTo pacnosio:keHus
KOMIIbIOTEPHOI TEXHUKH,
HA KOTOPOM YCTAHOBJIEHO

NMporpaMMHoe
ob0ecrneyeHune, KOJMYECTBO
padoYuxX MeCT

Ilepevens NMporpaMMHOro odecnevyeHust

e Microsoft  Office - numensus Standard ~ Enrollment  Ne
62820593. lara  okonuanms  2020-06-30. Pomurenbckas
mporpamma Campus 3 49231495. Toprossiit mocpennuk: JSC
"Softline Trade" Homep 3akaza TOProBOro MOCPEIHHUKA:
Tr000270647-18.

e Kowmmac-3D nmorosop 15-03-53 or 02.12.2015 Ilonnas Bepcus -
Kommac 3D v17. Key 566798581 (Vendor 46707). KomuuectBo
nnen3uid 250 mryk.

e SolidWorks Campus 500 cyGnumensuonnsie gorosop Nel5-04-
101 or 23.12.2015 Cpox JeWCTBHS JHIEH3UMH OECCPOUHO.
Komnaectso numen3unit — 500 mTyk.

e Adobe Creative Cloud for teams AIll Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion Renewal Kontpakt NeDA-667-17 ot 08.02.2018.

KommpioTeprbiit kimace e InDesign CC for teams All Apps ALL Multiple Platforms Multi

Kadenpsl European Languages Team Licensing Subscribtion Renewal
npUOOPOCTPOCHH, NeDA-667-17 ot 08.02.2018.
AYH-ZI%628, Photoshop CC for teams All Apps ALL Multiple Platforms Multi

European Languages Team Licensing Subscribtion Renewal
NeDA-667-17 ot 08.02.2018.

Adobe Creative Cloud for teams All Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion New Kontpakt NeDA-667-17 ot 08.02.2018.

ESET NOD32  Secure  Enterprise Kontpakt NeDA-091-
18 ot 24.04.2018.

AutoCAD  Electrical 2015. Cpok JelicTBHS  JHIEH3UA
10.09.2020. Ne morosopa 110002048940 B muvHOM KaOWHETE
Autodesk.

Cy6nunensuonnoe cornamenne Blackboard Ne 2906/1 or
29.06.2012.

[Tnardopma Microsoft Teams




HaumenoBanue
000py10BAHHBIX MOMeEIIeHUI
M NOMEINeHMH 115
CaMOCTOSITEeJIbHOM PadoThI

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

JlaGopaTtopust
I'mnpoakyCTHYECKUX CUCTEM

Yactotomep D-551A; wactoromep U3-34; Yactotomep Y3-
32,

Kadeapbl TpruOOPOCTPOCHHUS, Hoyroyk  Lenovo  ThinkPad X121le Black 11.6"
ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB
JlabopaTopHble  YCTAaHOBKHM  JJIsi  TpOBeACHUs  pabdoT

Jlabopatopus Illymo u
BUOpO3aIUTHl Kadeapsl
npudopoctpoenus, aya. E 629

Axyctuyeckuii nedexrockon Y J[2-12,

[Ilymomep sSvan, akyCTMYECKHH KamuOpaTop, reHepaTopbl
3BYKOBOM YaCTOThbI, MWJUIMBOJIBTMETPHI, Irymomeps: BIIIB
3M, KOMIUIEKT HPYKUH Il UCCIIEIOBAaHUS BUOPOU3OJISILINY,
BUOPOCTOJ, ociiuiorpad.

Komnbrorepnslii kinace, Aya.
E628

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core 13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Yuranbusle 3ai1bl Hayunoit
ouomoreku JIBOY ¢
OTKPBITBIM JOCTYIIOM K (DOHTY
(xopmyc A - yposeHb 10)

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core 13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopoctb noctyna B Unteprer 500 MoOuTt/cek.

MynbTuMenuiiHas ayIuTopus

npoekTop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 ¢ 51. mpUBOIOM; KpEIJIEHME HACTEHHO-NOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccruonansnas XK-
nanens 47", 500 Kp/m2, Full HD M4716CCBA LG;
MOJICUCTEMA BUICOMCTOYHUKOB NOKyMeHT-kamepa CP355AF
Avervision; TOJCHCTeMa BHUICOKOMMYTAIIMH; TOJCUCTEMA
ayJUOKOMMYTAallud ¥ 3BYKOYCWJIEHHS;  HOJCHCTEMa
MHTEpAaKTUBHOIO  ympasieHus;  OecnpoBonnbie  JIBC

oOecrieyeHbl cucTeMoil Ha 6a3e Touek gocrymna 802.11a/b/g/n
2x2 MIMO(2SS)

B nensx obecrieueHus CrieMaIbHBIX YCIOBUI 00y4YeHUS HHBAIMIOB U JIUIL C

OTPAHUYCHHBIMU BO3MOKHOCTAMU 310POBBA B I[BCDV BCC 31aHUA O60pyJIOBaHBI

naHgycamu, JudTamu,

OCHAaIlICHHBIMH

HaBHFaHHOHHOﬁ MOAACPIKKH.

IHOABbCMHUKAaMMU,

TyaJICTHBIMU

CIICONAIIN3UPOBAHHBIMHU  MCCTAaMHU,

KOMHAaTamMu, TaOJINIKAMHU I/IHCI)OpMaHI/IOHHO -




IIpunoxenue 1

MHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUNCKOM ®EIEPALIIN

denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHNE
BBICIIETO 00Pa30BaHUs

«/{aabHEeBOCTOUYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HNOJMTEXHUYECKUX HTHCTUTYT (IIKOJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA

10 JUCIHHUILINHE
«MeToabl HEpPa3pyMIAIIET0 KOHTPOJISD)

Hanpasienue moaroroBku 12.04.01 IpuGopocTpoeHue

[Iporpamma «I 'mapoakycTuka»
dopma NOArOTOBKYU OYHAS

BaaauBocTok
2020



Ilinan-rpaguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl 1O TUCHUILINHE

«MeTtoabl Hepa3pylIAIIEr0 KOHTPOJISD

Ne Jara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
BBITIOJTHEHHSI CaMOCTOSITETbHOI HOPMBI
n/m padoThI BpeMeHHU Ha
BBINOJIHEHH e
1 1-2 nenenun N3yuenue 3 yac Otuer
ceMecTpa HOPMAaTUBHOMN
JOKYMEHTAIUH,
nercrBytomux ['OCT
2 1-2 wenenu AHanmm3 Tabmuiy 1 gac Otyer, yCTHBI O1poc,
cemecTpa TECT
3 1-2 nenenu Bemonnenue N/13 3 vac. Otuer, yCTHBIN Onpoc
cemecTpa
4 3-5 nHepenu U3ydeHHE METOJIOB 12 3ammra 1ab0paTopHOH
HEpa3pyLIAOIIETO paboThl, BBICTYILJICHUS
KOHTPOJIS C Mpe3eHTaLUsIMH,
MOBEPXHOCTHBIX JKCIpecc-
neeKToB KOHTPOJIbHbIE pabOThI
(3KP BOK, 2KP KHK)
5 6-10 nenenn N3yuenne 20 3amura 1ab0paToOpHBIX
AJIEKTPOMAarHUTHBIX paboT, BHICTYIUIEHUS C
METO0B KOHTPOJIS Ipe3eHTalUIMH,
IKCIpecc-
KOHTPOJIbHBIE paOOTHI
(OKP TBK, DKP 3K,
OKP MHK, 5KP TK)
6 11-13 menens W3y4eHne MeTo10B 16 yac. BeicTyrenus ¢
panuamoHHOTO MIPE3CHTAISIMH,
KOHTPOJIS JKCIpecc-
KOHTPOJIbHBIE pabOThHI
OKP PHK
7 14-17 nenenu N3yuenue 15 yac. 3amuTa nabopaTopHOU
aKyCTUYECKUX paboThI, BEICTYIIIICHUS

MCTOJO0B KOHTPOJIA

C IMPE3CHTAllUAMU,
JKCIpecc-
KOHTPOJIbHBIE PAOOTHI
OKP AK, /13




aKyCTHYECKHI

KOHTPOJIb
8 18 Henensa IToaroroBka k 2y4ac. NtoroBas KOHTpOJIbHAS
UTOTOBOU paborta

KOHTPOJILHOM paboTe
U 3a4€Ty

MeTtoauyeckue yKazaHusi K COCTaBJIEHHIO IJ10CCAPHA

['moccapuii  oxBaThbIBa€T BCE€  Y3KOCHEIMAIM3UPOBAHHBIE  TEPMUHBI,
BCTpeuaroluecs B Tekcre. ['moccapuil nomkeH coaepxarb He MeHee 50 TepMUHOB,
OHU JOJDKHBI OBITH MIEpEUYHCIICHBI B al(paBUTHOM MOPSIKE, COONIOICHa HyMepaIusl.
['moccapuii nomkeH ObITh OGOPMIIEH MO MPUHLMILY peepaTUBHON paboOThI, B
00513aTeTTbHOM TOPSJIKE MPUCYTCTBYET THUTYJBHBIN JIUCT U HyMepalus CTpaHUIl.
O0BbeM paboThl AoMKEH cocTaBiATh 10-15 cTpanun. TuiatenbHO popaObOTaHHBIN
rjIoccapuil IoMoraet u30exaTh pa3HOYTEHUN U YIyYIIUTh B LIEJIOM KaueCTBO BCel
JOKyYMEHTaIuu. B rioccapuy BKITIOYAIOTCSl caMble YaCTOTHBIE TEPMUHBI U (pasbl,
a TakXe BCE KIIIOUEBblE€ TEPMUHBI C TOJKOBAaHMEM HX cMbicia. [occapuu mMoryr
CoJIepKaTh OTIEIbHBIE CJIOBa, (Ppa3bl, aOOpEeBUATYpPHI, CIOTaHbl U JaXe IEJbIC

IPEIJIOKEHMSL.

MeToauveckue yKa3aHUI0 K BbINIOJHEHUIO pedepara
eau u 3axauu pedepara
Pedepar (ot nar. refero — moxmanpiBaro, cooOIa0) MPeaCTaBIsSET COOOM
KpaTKOe M3JI0KEHHE MPOOIeMbl MPAKTUYECKOTO MM TEOPETUUECKOT0 XapaKTepa ¢
(bOopMyITHPOBKOM OMPEICTICHHBIX BBHIBOJIOB MO paccMaTpuBaeMoi Teme. M30pannas
CTYJIEHTOM Tpo0iieMa H3ydaeTcs M aHAJIM3UPYETCS Ha OCHOBE OJHOTO WIH
HECKOJIbKUX HCTOYHUKOB. B oTimMumMe oT KypcoBO#l paboOThI, MpeacTaBIIsItOIIEH
co00l KOMIUIEKCHOE HWCCJIEIOBaHUE MpoOIeMbl, pedepar HampaBiIeH Ha aHAIW3
OJIHOW WJIM HECKOJIbKUX HAyYHBIX PadoT.
L]enamu nanucanus pedepara BISIOTCA:
- Pa3BUTHE Y CTYJCHTOB HABBHIKOB MOKMCKA aKTYaJTbHBIX MPOOJIEM IITyMO U

BUOPO3aIIUTHl COBPEMEHHOTO MPUOOPOCTPOCHUS;




- pa3BUTHE HABHIKOB KPAaTKOTO W3JI0KEHUS MaTepuaja C BbIIEJICHUEM
JIUIIIH CaMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJISI PACKPBITHS
CYTHU MPOOJIEMBI;
- pa3BUTHE HAaBBIKOB  aHaIM3a MW3YYEHHOTO  Marepuaia |
bopMyIpoBaHHsT COOCTBEHHBIX BBIBOJIOB MO BBIOPAHHOMY BOIIPOCY B
MUCbMEHHOMN (hopMe, HAyUHBIM, TPAMOTHBIM SI3BIKOM.
3aoauamu HanucaHus pedepara SBISTFOTCS .
e HAy4YHUTh CTyJCHTAa MaKCHMAaJlbHO BEPHO IE€pelaTb MHEHHUS aBTOPOB, Ha
OCHOBE paboT KOTOPBIX CTYACHT MUIIET CBOH pedepar;
e HAYYUTH CTYJEHTA IPAMOTHO M3JIaraTh CBOIO MO3HIIMIO TI0 aHATH3UPYEMOM B
pedepare npobiaeme;
e TIOATOTOBUTH CTY/ICHTA K JAJIbHCUIIIEMY YJaCTHIO B HAYYHO — MPAKTHICCKUX
KOH(epeHIUIX, CEeMUHapaxX U KOHKypcax;
e IIOMOYb CTYJIEHTY OINPEAEIUTHCS C MHTEPECYIOLIEH ero TEMOM, JanbHenIee
PacKphITHE KOTOPOH BO3MOXHO OCYIIECTBUTH NPH HAHCAaHUU KYpPCOBOU
VTN BBIMTYCKHOW KBaJTM(UKAITMOHHON PabOTHI,
e YSCHHUTH 7Sl Ce€0Sl M M3IOKUTH MPUYUHBI CBOETO COTIacus (HECOTJacHsi) C
MHEHHEM TOTO WJIM MHOTO aBTOpa Mo JaHHOU mpobiieMe.
OcHoBHBbIE TPeOOBaHUA K CO/IepP:KaHUIO pedepaTa
CTyneHT JOHKEeH HCIIONIb30BaTh TOJBKO T€ MaTepuaibl (HaydyHBIE CTaThH,
MOHOTpaduu, MOcoOus), KOTOPble UMEIOT MPSMOE OTHOIICHHWE K HM30paHHOW UM
Teme. He pgomyckaioTcs OTCTpaHEHHBIE pAaCCYXACHHS, HE CBSI3aHHBIE C
aHanusupyemoi npobdiemoit. Conepxanue pedepara JOJKHO ObITh KOHKPETHBIM,
WCCJIEIOBAThCS JTOJDKHA TOJIBKO OJIHA TpoliieMa (IO0MyCcKaeTcsi HeCKOIbKO, TOJIBKO
€cliM OHM B3auMOCBsi3aHbl). CTyIEHTYy HEOOXOJUMO CTPOro MPUACPKUBATHCS
JIOTUKHW HW3JIOKEHUS (HadaTh C OMNPECNICHWs U aHaiu3a TOHITHH, MEepPerTH K
MOCTAaHOBKE TPOOJIEMBI, TMPOAHATM3UPOBATh IMYTH €€ peUIeHUus U ClelaTh
COOTBETCTBYIOIIME BBIBOJBI). PedepaT HOMKEH 3aKaHYMBATHCA BBIBEJCHUEM
BBIBOJIOB I10 TEME.

ITo cBoelt cmpyxmype pedepar COCTOUT U3:



1. TutynbHOrO JNHCTA;

2.BBenenus, rae cTyAeHT GOpMYIHPYET IPoOIeMy, TTOIICKAITYI0 aHATA3Y
U UCCJIeIOBAHUIO;

3.OCHOBHOTO TEKCTa, B KOTOPOM TOCJIEIOBATEIIbHO PAaCKpPbIBACTCS
u3OpanHasi Tema. B oTimume or KypcoBoi paOOThl, OCHOBHOM TEKCT pedepara
npeanosjaraer pasneneHue Ha 2-3 maparpada Oe3 BbiaeneHuss TiaB. llpu
HEOOXOMMMOCTH TEKCT pedepara MOXKET ONMOJHATHCS  HIUTFOCTPAIUSIMH,
Tabnuiamu, rpaduKkaMu, HO UMHU HE CJIeIyeT "meperpyxarb" TEeKCT;

4.3aka0ueHus, TJe CTyACHT (OPMYIUPYET BBIBOJBI, CACIaHHBIE HA OCHOBE
OCHOBHOTO TEKCTa.

5.Criucka MCNOJb30BaHHOM JIUTEpaTyphl. B TaHHOM CHMCKE Ha3bIBAKOTCS
KaK T€ MCTOYHUKH, Ha KOTOPBIE CChUIAETCS CTYAEHT MPU MOATOTOBKE pedepara,
TaK 1 UHbIE, KOTOPBIE ObLIN N3YYEHBI UM MPHU TIOJITOTOBKE pedepara.

O6weM pedepara coctaBisier 10-15 cTpaHuI] MAITMHOTIMCHOTO TEKCTa, HO B
J000M cllydae HE JOJDKEH mpeBblmath 15 crpanun. MuatepBan — 1,5, pasmep
mpudra — 14, nons: nmeBoe — 3cm, mpaBoe — 1,5 cM, BepxHee W HUKHEE —
1,5cMm.. CTpaHuIisl JOJKHBI OBITH TPOHYMEPOBaHbI. AO3alHBII OTCTYIl OT Haydaja
CTPOKH paBeH 1,25 cM.

IMopsinok cnauyu pedepara u ero oueHka

Pedepar mnwuimiercs cTyaeHTaMH B TEUEHHME CEMeCTpa B  CPOKH,
YCTaHaBJIMBAaE€Mble TMPENOJABaTEIEM MO JaHHOW JUCHMIUIMHE, W CHAETCSA
npenoaaBaTesto, BEAYIEeMY JUCIUILINHY.

I[To pesynbTaTaM TIPOBEPKH CTYIAEHTY BBICTABIISICTCS OMPEICIICHHOE
KOJIMYECTBO 0aioB, KOTOPOE BXOJIUT B OOIIEEe KOJUYECTBO OAIJIOB CTY/EHTA,
HaOpaHHBIX MM B TeuyeHuUe cemectpa. [Ipu omenke pedepara yduThIBAIOTCS
COOTBETCTBHE COJIEPKaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYPHI padOTHI,
yMeHHE paboTaTh C HAYYHOM JUTEpaTypo, yMEHHE CTaBUTh MpoOJIeMy U
aHAIM3UPOBaTh €€, YMEHUE JIOTUYECKU MBICIUTh, BIaJeHHe MpodeccHOHaIbHOM
TEPMUHOJIOTHEH, TPAMOTHOCTH O(OPMIICHUS.

MeToanyecKkue peKOMEHAAUM ISl MOATOTOBKU Mpe3eHTAlNMI



OO6mume TpeboBaHMs K IPE3ESHTAIUN:
Mpe3eHTaIns He JOJKHA OBITh MEHbIIe 15 cnaiinos;
NEPBBIM JIUCT — ATO TUTYJIBHBIM JIUCT, HA KOTOPOM O0OSI3aTEIHHO JIOJKHBI
OBITH TIPEICTABJICHBI: HA3BaHUE TIPOEKTA; (PaMuUIIHsl, HMsI, OTIYECTBO aBTOPA,;
CIEIYIOUIUM CIANJOM JIOJDKHO OBITh COJEp)KaHHUEe, T NPEe/ICTABIICHBI
OCHOBHBIE JTambl (MOMEHTBHI) TpPE3CHTAIMU; KeJaTeIbHO, YTOOBl U3
COJZIEp KaHMS TI0 THIIEPCCHUIKE MOYKHO MEePEHTH Ha HEOOXOAUMYIO CTPAHUILY
Y BEpPHYTbHCSI BHOBb Ha COJICPKAHUE;
J3aiH-DPrOHOMUYECKUE TpeOOBaHUS: COUYETAEMOCTh L[BETOB,
OTPaHUYCHHOE KOJIMYECTBO OOBEKTOB Ha cilaije, IBET W pa3Mep mpudra
TEKCTa;
MOCJEAHUMU CllalijlaMi TPE3CHTALMU JOJIKHBI OBITh TJIOCCAPUN U CIHUCOK

JUTEPATYPHI.
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ITACIHHOPT ®OC

Kon n
(dopMyIMpoBKa dTansl GopMUPOBAHUS KOMIIETEHIIMH
KOMIIETEeHIHH
IK-3 3HaeT METOBI MH(POPMAIMOHHBIX TEXHOJOTHH, COBPEMEHHBIC
Crniocoben K CpEICTBA PENAKTUPOBAHMSI M MEYAaTH B COOTBETCTBUHU C
COCTaBJICHUIO OTYETOB YCTaHOBJICHHBIMHU TPEOOBaHUAMH K O()OPMJIIEHHIO OTYETOB,
Mo TeMe WM IO crareil, pedeparoB
pesyybTaTaM Ymeer UCIIOJIb30BAaTh METOJBl HMH()OPMAIIMOHHBIX TEXHOJIOTHIA,
HPOBEICHHBIX COBPEMECHHBIE CPEACTBA PENAKTUPOBAHUS M II€YaTH B
SKCICPUMCHTOB, I'OTOB COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHHSIMH K
K O(pOpMIICHHIO 0(hOPMIIEHHIO OTYETOB, CTaTel, pedepaToB
pEe3yIbTATOB
. Biageer | HaBBIKAMH HCIIOJB30BAHUS METOJIOB HMH(MOPMAIMOHHBIX
HCCIICIOBAHUN B BHIE .
TEXHOJIOTUH, COBPEMEHHBIX CPEACTB DPEIAKTHPOBAHUS M
OTYeTa O MATEHTHBIX
meyatd B COOTBETCTBHH € YCTaHOBJICHHBIMH
HCCIIEIOBAHUSIX N
TpeGoBaHUsIMH K  O(DOPMIIEHHIO  OTYETOB,  CTaTel,
pedeparon
[1K-4 MareMaTHYeCKue W (PU3HYECKHE METOABl W  CIIOCOOBI
TotoB K 3alure 3aI0UTHGI  NPUOPUTETA M HOBHU3HBI  IMOJYYEHHBIX
pUOpUTETA L8 - PE3yJIbTATOB HMCCIIEA0BAHM, WH()OPMAIIMOHHBIE METOJIbI
HOBU3HBI OJYYEHHBIX UCIIOJIb30BAHUS IOPHIMIECKOM 0a3ssl OXpaHbI
pEe3yIbTATOB HHTEIUIEKTYaIbHOU COOCTBEHHOCTH.
HCCIICIOBAHMIA,
HCHOB3YA HCIIONB30BaTh  IOPUAMYECKYI0  06a3y  IUIL  OXpaHBI
IOPHIMYECKyl0  6asy MHTEJUICKTYaIbHOM COOCTBEHHOCTH, HCIIOJIb30BATh
AT OXpaHbl | Yyeer METO/Ibl TIATEHTOBAHHUS, MaTeMaTHYSCKHEe W (PU3HUECKHUE
HHTCJICKTYaIbHO METOJbI M CIOCOOBI 3allUThl MPHOPHTETa W HOBU3HBI
COOCTBEHHOCTH; MOJIYYCHHBIX PE3YJIbTATOB UCCIICTOBAHHA.
3HAKOM c
COBDEMEHHO MareMaTHYeCKUMH, (U3HYECKMMH, HHPOPMAIMOHHBIMH
P . . METOJIaMH W CIOcO0aMH  OTCTaWBaHHWs W 3allUThI
HOpMaTUBHOI 0a3oi B
NPUOPUTETA W  HOBU3HBI  IMOJYYEHHBIX DE3YJILTATOB
obnactu Bnaneer .
. UCCIIEIOBAHUIA, BJIAJIEET METO/IaMU OXpaHbI
HCCITeTOBaHMIA .
MHTEIUIEKTYaTbHON COOCTBEHHOCTH, HCIIOTB3YSI
FOPUIIHUYECKYIO 0a3y JUls €€ 3allUThI.
Ne Kontpomupyemsie OneHouHbIE CpecTBa -
n/m | Momyau/ paszaenst / Kop! 1 oTamnsl HaMMEHOBAHHE
TEMBbI JUCHUTLIMHBI (bopMupoBaHUs TEKyLIHi MIPOMEKYTOUHAST
KOMIIETEHITHIA KOHTPOJIb arTecTaIus
1 | MeToasl KOHTPOIS I1K3 3HAeT OKP BOK, | 3aget Bonpocsl
IIOBEPXHOCTHBIX U OKP KHK, | 1-15, 16-35, 54-
MTOATIOBEPXHOCTHBIX OKP TBK, | 55
nedeKToB OKP DK, OKP
MHK
yMeeT JlaGopaTopHbie | 3a4eT BOMPOCHI




paborsr 1,3 1-15, 16-19, 22-
25,35
BJIaJIEET 3amura 3a4eT BOMPOCHI
naboparopubix | 1-19, 22-25,35
pabor 1,3
2 Meto1bl KOHTPOJIS I1K4 3HAET OKP PHK, | 3auer Bompocsl
BHYTPEHHUX OKP AK 1-15, 36-53, 54-
nedeKToB 95
yMeeT JlaGopaTopHbie | 3a4eT BOMPOCHI
paboTtsr 2,4 1-15, 43-55
BJIa/IEET 3amura 3aueT BOIpOChI
nabopatopubix | 1-15, 43-55
pabor 2,4
Ixanaa OLlCHUBAHUA YPOBHSA C(l)Ole/IpOBaHHOCTI/I KOMHeTeHI];l/Iﬁ
Kon u Jranbl GOpMHUPOBAHMSA KOMIIETEHIHH KpUTepUuH NoKAa3aTeJn
¢opmyaupo
BKa
KOMIIETEHIIH
u
IK-3 3Haer METOIbI 3HaHue Kpurepun
Cnocoben MH(OPMALIMOHHBI | OCHOBHBIX s¢dexTBHOCTH
K X TEXHOJIOTHUH, | METOJIOB HMK
COCTaBJICH COBPEMEHHBIC Hepa3pymawier | JKOHOMUYHOCTh
19100 cpencTaa 0 KOHTPOJIA, bezonacHocTh
OTYETOB pEeIaKTHUPOBAaHUS | OCOOEHHOCTEM Briasisiemocts
no  Teme U TeyaTd B | IPUMEHEHUS, nedeKToB
WJIn o COOTBETCTBUH C | JOCTOMHCTBA U [TpouzBoauTensH
pe3ynbTaTa YCTaHOBJICHHBIMU | HEJTOCTaTKU OCTh
M TpeOOBAHUSIMU K OTIEPaTUBHOCTD
MPOBEACHH o opMIIeHHIO
BIX OTUYETOB, CTaTeH,
IKCIIEPUME pedepaToB
HTOB, VYmMmeer HMCIIOJIL30BaTh VYMeHne Ucnons3oBars
rOTOB K METO/bI MPOBEACHUS HOPMAaTUBHYIO
oopmiieH MH(OPMALIMOHHBI | SKCIEPUMEHTANIbH | IOKYMEHTALIUIO
1910 X TEXHOJIOTUH, oro JUTSL COCTABIICHUS
pe3ynbTaT COBPEMEHHBIC HCCTIEIOBAHUS MPOTPaMMBI
OB cpencTaa KauecTBa ¢ MIPOBEICHUS
HCCIeI0Ba peIaKTUPOBAHUS | MPUMEHECHUEM AKCTICPUMEHTAIbH
HUI B BUJIE U TIe4aTy B HMK oro
oT4eTa o COOTBETCTBHUU C HCCTIeOBaHUS
MAaTEHTHBIX YCTaHOBJICHHBIMU
HCCIIeI0Ba TpeOOBaHUSAMH K
HUSIX oopmieHuo
OTYETOB, CTaTEH,
pedepaToB
Bnaneer HaBbLIKAMU Bnanenue CocraBienue




HUCIIOIb30BaHUS TEXHUUYCKUMU MPOTOKOJIA
METOJIOB cpencTBamMu U3MEPEHUN U
MH(POPMAIIMOHHBI | MMPOBEIACHUS MPOBEJICHUE
X TEXHOJIOTUH, OTJENIbHBIX BHJIOB | 00pabOTKH
COBPEMEHHBIX Hepa3pylaer | pe3yJbTaToB C
CpelCTB 0 KOHTPOJIS pacyeTom
pelaKTUPOBAHUS CTaH/IApTHOU
U TICYaTH B HEONPEIETICHHOCT
COOTBETCTBHUU C u
YCTaHOBJICHHBIMU
TpeOOBAHUSAMU K
o opMIICHHUIO
OTYETOB, CTaTEH,
pedeparon
[1K-4 MaTreMaThu4ecKue | 3HaHue Kpurepun
['otoB K u  (u3MUecKue | OCHOBHBIX 3¢ HeKTUBHOCTH
3almTe METOJIbI U | METOJIOB HMK
MIPUOPUTET CHOCOOBI 3alTUTHI | Hepa3pyIlamiier | DKOHOMUIHOCTh
a u MpUOPHUTETA U | O KOHTPOJIS, be3zonacuocTh
HOBU3HbI HOBHU3HBI 0COOCHHOCTEH BrusisisiemocTs
MOJIy4YEHH MOJTYYEHHBIX MPUMEHEHUS, neheKToB
BIX pe3yIbTaToOB JIOCTOMHCTBA U [IpousBoauTensH
pesynbrar | o o HUCCIICI0BAHUN, HEJO0CTaTKU OCTb
OB WH()OPMAITMOHHBI OTIEPAaTUBHOCTD
ncclienoBa e METOJbI
HUH, HCHOJb30BaHUSI
UCIIONb3YsI OPUINYECKON
IOpUINYEC 0a3bl OXpaHbI
Kyto 0a3y WHTEJUIEKTyaJIbH
1St on
OXpaHbI COOCTBEHHOCTH.
WHTEJIIEKT
yaJabHOU HUCIIOJIb30BATh YMmenue Hcnons3oBaTh
COOCTBEHH FOPUTAYECKYIO MIPOBEACHUS HOPMAaTHBHYIO
OCTH; 0a3y JUig OXpaHbl | SKCIIEPUMEHTAIBH | JOKYMEHTAIUIO
3HAaKOM C WHTEJUICKTYaJIbH | OTO JUUIS COCTaBIICHHS
COBpPEMEHH on HCCIICI0BAHUS POrpamMMBbl
oit COOCTBEHHOCTH, | KauecTBa C MPOBEACHUS
HOPMAaTHB HCII0Ib30BaTh MPUMEHEHUEM SKCHEPUMEHTAIIbH
HOM Oa3oi METOBI HMK oro
B oOmactu Vaeer IMaTEHTOBAHMSI, HCCICAO0BaHUS
HcclenoBa MaTeMaTU4eCKHe
HUHT U GpU3nIecKue
METObI 1
CIIOCOOBI 3aITUTHI
MPUOPUTETA U
HOBU3HEI
MOJTYYEHHBIX
pe3yabTaTOB
HUCCIIEJOBAHUH.
Braneer MaTeMaTudeckuM | Bnagenne CocraBicHue
1, QU3UIECKUMHU, | TEXHUUCKUMH MPOTOKOJIA




WH(POPMAIMOHHBI | CPEACTBAMU HU3MEPECHHN U

MM METOJAMU U MIPOBEICHUS MIPOBEJICHHE
cnocobamu OT/ICJIbHBIX BUIOB | 00paObOTKH
OTCTauBaHUS U HEpa3pylIAMmEer | Pe3yIbTaToB C
3aIIUATEI 0 KOHTPOJIS pacdyeToM
[IPUOPUTETA U CTaHJapTHOU
HOBU3HBI HEONPEICTICHHOCT
MOJTY9E€HHBIX 51

pe3yIbTaTOB
HCCIICAOBaHUIA,
BJIageeT
METOIaMH
OXpaHbI
WHTEJUICKTYaJIbH
ou
COOCTBEHHOCTH,
HCIIOJNB3YS
IOPUINYCCKYIO
6a3y nis eé
3aIUTEI.

MeToauueckune PEKOMECHIAIUNA, OIIPEAC/IAIOIINE ITPOLHCAYPLI OLICHUBAHUA
pPe3yabTaToB OCBOCHHUA TUCIHHUILJINHBI

Texkymasi arrecrauMsi CTyAeHTOB. Tekymias arrecTanys CTYIEHTOB IO
JucuuIuMHe «MeToasl Hepa3pyIlaroero KOHTPOIsh MPOBOJUTCA B COOTBETCTBUU
C JIOKAJIbHBIMU HOpMAaTUBHBIMU akTamu J(BOY u sBasercs 00s13aTeIbHOM.

Tekymass arrecraumss 1O AUCHUIUIMHE «MeToapl  Hepa3pylLIaroLIero
KOHTPOJISDY MPOBOJAUTCS B (hOpME KOHTPOJBHBIX MEpPONpUsATUH (YCTHOTO OIpoca,
BBINIOJIHEHNUS WHAUBUAYAIbHBIX JOMAlUHUX 3aJaHUN, TECTUPOBAHUS, 3allUTHI
71a00paTOPHBIX PadOT, BBIOIHEHHS IKCIPECC-KOHTPOIBHBIX Pa0OT MO KaKIOMY
U3 U3y4aeMbIX METOJO0B KOHTPOJS) MO OLICHUBAHUIO (PAKTHUYECKUX pPE3yJIbTaTOB
OOy4eHHMsI CTYJIEHTOB U OCYIIECTBIISIETCS BEAYILIUM MPENOIaBaTeNIEM.

OObeKkTamMu OIICHUBAHUSI BHICTYTIAOT:

— yyeOHas JAMCHMIUIMHA (AKTUBHOCTh Ha 3aHSATHUSX, CBOEBPEMEHHOCTH
BBIIIOJIHEHHS PA3JIMYHBIX BHUJIOB 33JIaHUM, OCEIIAEMOCTh BCEX BHUJIOB 3aHATHI 110
aTTECTYEMOM JUCLUIUIMHE);

— CTENEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

— YPOBCHb OBJIAJICHUA IPAKTUICCKUMHU YMCHUAMHW W HABBIKAMH I10 BCCM



BUJaM y4eOHOI paboThI;

— pe3ysibTaThl CAaMOCTOSITEILHON PaOOTHI.

Kaxknomy 00BEKTYy OIIGHMBAaHUS IPUCBAUBACTCA KOHKPETHBIH  OaJll.
CocraBnsieTcss KaJIeHIapHbIX TJIaH KOHTPOJIBHBIX MEPOIPHUATHI MO AUCIUILIIUHE U
BHeceHuss JnaHHbIXx B APC. [lo okoHuaHuM cemMecTpa CTYACHT HaOupaer
OTIPENICICHHOE KOJIMYECTBO OallJIoB, KOTOPBIE IEPEBOMASTCS B ISTHOALIbHYIO
CHUCTEMY OLICHKH.

IIpome:xyTouHnasi arrecranmsi CTyAeHTOB. [IpomexyTouHass aTTecTamus
CTYAEHTOB IO JUCHUIUIMHE «MeToabl HEpa3pyLIAOMIETO KOHTPOJIS» MPOBOJIUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU akTamu JB®D®Y wu saBusgercs
00s13aTEeILHOM.

Cornacno yuebnomy tuiany OC BO JIBOY BugoM mnpomexyTOUHOU
aTTecTalldd MO  JUCHUIUIMHE  «MeToJabl  HEepa3pylIaolero  KOHTPOJISI»

MPEAYCMOTPEH «3a4€T», KOTOPBINA MPOBOJIUTCS B YCTHOM popme.

OIIEHOYHBIE CPEJICTBA JJIS1 IPOMEXKYTOYHOMN ATTECTAIIUM

IlepeyeHb THNIOBBIX BONPOCOB K 3a4€Ty

1. ObGnacti mpUMEHEHUs Hepa3pyLIAIoIUX METOJ0B KOHTpojs. Cucrema
HEpa3pylIaoIero KOHTPOJIS

2. OcHOBHBIC TpeOOBaHUS, MPEABABIIEMbIC K HEPA3pyHIAIONIUM METOIaM
KOHTPOJIS

3. Ocunoubie Bunsl HMK. Kpartkas xapakrepuctuka. OcHOBHBIC (haKTOPBI
s PextrnBHOCTH HMK

4. OrueHka BbISBIsIEMOCTH 1eexToB pa3nuunbiMu Bugamu HMK

5. OcHoBHbIe TIpeuMyIecTBa U Hepoctatku HMK.

6. CpaBHUTEIIbHBIC XapAKTEPUCTUKU PA3TMUYHBIX METOJ0B HEPA3PYIIAIOIIETO
KOHTPOJIS

7. Kommnekcuble cuctembl HMK

8. Kpurepuu oneHku kauecTBa u3aenui



9. Ortka3el cuctembl KOHTpois. IlokazaTenu HaneKHOCTH CHCTEMBI
KOHTPOJIS

10. Knaccudukarus nedpexroB MeTauioB. BeiOop meToma u mapameTpoB
CHCTEMBI KOHTPOJISI B 3aBUCUMOCTH OT PacHoJIOKEHUs 1e(PEeKTOB

11. OcHoBHble nedexThl MJIaBKKM W JHUThbS. MeToabl Hepa3pylIaroIIero
KOHTPOJIsL JJi OOHApy>KeHUs 1e(PEKTOB MJIaBKHU U JIUTHS.

12. Jledpextsr oOpabotku naBienueM. Meroast HK  ans oGnapyxenus
ne(EeKTOB KOBKH.

13. Jledextsl 00paboTku nasienuem. Metonst HK  mis oOHapyxeHus
ne(hEeKTOB MPECCOBKU

14. Hedextol coenunenus: marepuanoB. Meroasl HK mis oOGnapyxkenus
ne(eKToB CBapKu, MalKu, CKICUKHU, KICTIKU

15. Ucnsitatensubie 00pasibl. MIckyccTBeHHBIE Ne(DEKThI U UX MPUMEHEHHE
B pazimunbix MHK.

16. BwusyanbHO-ONTHYECKHE METOJBI  HEpPa3pyMIAIONMIEro  KOHTPOJIS.
[Tpu6opsr BOK

17. ®akrtopsl, Biustomue Ha 1octoBepHocTh BOK.

18. ®usznyeckre OCHOBBI JIA3EPHBIX METOJOB KOHTPOJIS

19. T'ubxue u xxectkue 3u10cKonbl. KoHCTpyK1MK, 0071acTH IPUMEHEHHUS.

20. Kanumisipabsle METOABI HepaszpylIaroiiero KouTposs. O6opyaoBaHue u
marepuansl KHK.

21. Pacuer BpeMEHM MPOBEJCHUSA KAMWUISPHOTO KOHTPOJIS 3aJaHHOMN
neranu. Pacuer pacXxoqHbIX MaTepUaioB.

22 MarHuTHblE METOJbl HEPA3PYIIAIUIET0 KOHTpOJA. Dusndeckue
SIBJICHUSI, JIeXKAIIME B OCHOBE METOJOB MAarHUTHOrO0 KOHTpois. OrpaHuyeHus
METOo/A.

23. CnocoObl HaMarHWYMBaHUS W pa3MarHUYWMBaHUsS usnenus. Kpurepun

BBIOODA.



24. CnocoObl HaMarHWYMBAaHHUS TPH  BBIABICHUU TPOJOJIBHBIX U
MONEPEYHBIX TPEUIMH Ha OOKOBOM BHYTPEHHEH IMOBEPXHOCTU TOHKOCTEHHBIX
KOJIell.

25. Jatunkun Xoia n ux npumenenne npu HMK

26. DIEKTpUYECKHE METOAbl HEpa3pyLIAKIIEro KOHTPOJs. Meroasl
peructpanuu 1eeKToB.

27. Jlns KakMx MarepualioB BO3MOXKHO HCIONb30BaHHe MeTtofoB TBK?
Onpenenute pabodyr0 YaCcTOTy NPU UCIHOJb30BAHMM HAKIAIHOTO JIaTYMKa
JMaMEeTpOM SMM, PacloJIOKEHHOTO Ha U3/EINH U3 CIUlaBa cepedpa, AJisi KOHTPOJIA
IeKTponpoBoxHoCcTH (6=70*%10"° ca*m, p=l1).

28. Kak n3meHseTcsl IIOTHOCTh BUXPEBBIX TOKOB ¢ ITyOouHO#I? Onpenenure
pabouyl0 YacTOTy IMpPU HCIOJb30BAHUM BHYTPEHHETO  IMPOXOJHOTO JaTYMKa
JUAMETPOM SMM JJIE KOHTPOJISL 3JIEKTPONPOBOJHOCTH TUTAHOBOTO TMaTpyoOKa
(yrenbHOE dekTprdeckoe compoTusierne 0,42*10™ Om*em, 1,=1,000161).

29. Ot Kakux T[apaMeTpoOB 3aBUCHUT IUIOTHOCTh BUXPEBBIX TOKOB?
Onpenenute paboyyr0 YacTOTy MpPH HUCIHOJIB30BAaHUU HAPYKHOTO TPOXOTHOTO
JaTyuKa IUaMeTpoM SMM JjIsl KOHTPOJIS AJIEKTPOIPOBOIHOCTH MEAHOM MPOBOJIOKH
(6=58*10"° Cm*m, w=1).

30. ConocTaBbTe KpuTepuu 3PGHEKTUBHOCTH MATHUTHOTO U TOKOBUXPEBOTO
MHK.

31. Kak Bamsier Ha paclpelereHue BHXPEBBIX TOKOB HAIMYHE MEIKHUX
nedexroB? Kak uaMeHHTCs BUI rojgorpada HaKIaJHOTO JaT4yhKa NP  HATUYUU
Takux aedeKToB?

32. UYro sBmsercs WHOOPMATUBHBIM CUTHAJIOM B TapaMeTPUYECKUX
natunkax? I'ne popMupyercs 3T0T curaan’?

33. [IpubopsI INEKTPUIECKOTO KOHTPOJIS

34. OcHoBHBIC TPEOOBAHUS K JATYHKAM AJICKTPHUECKOTO KOHTPOJIS.

35.  MarHuTonopoIKOBbINA U DJEKTPOIOPOLIKOBBIM  METOJbI

Hepa3pyLIaIIEro KOHTPOJIS



36.Cuctema paaMallMOHHOTO KOHTpoys. [IpuMeHeHHe pPEeHTTeHOBCKOTO
m3nyuenus g HMK.

37. beraTponsl. JIuneliHbIC YCKOPUTETH U MUKPOTPOHBI.

38. TokoBUXpEeBOW METO HEPA3PYIIAFOIIETO KOHTPOJISA

39. Pamnockonnyeckuii meton PK.

40. IlpuHiun nelcTBUA moJynpoBoaHMKOBoro aatunka WM. O6nactu
MPUMEHEHUS

41. VICTOYHHKH U CBOKWCTBA MOHU3HPYIOIINX U3TyYCHUI.

42. Pagnometpuueckuii cnocod PK

43. OcHoBHBIE (HOPMYIIBI AKYCTUUECKOTO TpakTa Y3 nedekrockomna.

44. 3agada 00 3JIEKTPOAKYCTUYECKOM TPAKTE U €€ OCOOEHHOCTH B CiIydae
MIPUMEHEHUS pa3/IeNIbHbIX, COBMEIIEHHBIX U HAKJIOHHBIX UCKATEJICH.

45. OcHoBHBIE TpeOOBaHUs, NMPEAbIBIsieMble K DA mpeoOpa3zoBaTessiM Mpu
Y31.

46.Pagnorpaduyueckrue METOIbI HEPa3pyIIAIOIIEr0 KOHTPOJIS

47. MeTtonpl OTpaxeHus y/3 KOHTPOJIS.

48. MeTtobl IPOXOXKIAEHUS y/3 KOHTPOJIS

49. Hcnonb3oBanue APJl-nuarpamMmMbl ¥ CTaHAAPTHBIX OOpa3loOB IS
HACTPOWKHU YYBCTBUTEIBHOCTH Je(PEKTOCKOMA

50. Hcnonws3oBanve APJ/l-mumarpaMmbl M CTaHZApTHBIX OOpa3lOB IS
pacuera aKyCTHYECKOTO 3aTyXaHUs

51. Hcnonw3oBanue APJ/l-muarpaMmbl M CTaHIAPTHBIX 0OO0pa3LoB s
OTpEJEIICHHS YKBUBAJICHTHBIX Pa3MepOB Je(EKTOB.

52. Hactpoiika yneTpa3BykoBoro aedekrockomna. Mcnonb3oBanue o0Opa3ioB
C UCKyCCTBEHHbIMU Aepektamu u AP/l quarpamm.

53. Oco0eHHOCTH KOHCTPYKIIMM pa3aebHO-COBMEIICHHBIX TAaTYUKOB IS
YJIBTPa3BYKOBOTO KOHTPOJISI.

54. ChopmynupyiiTe OCHOBHBIE (PU3NUYECKHUE MPUHLIUIIBI U 3aKOHBI, JIEKAIIUE

B OCHOBC pa6OTBI JAaTYUKOB JJIsI TCIDIOBOT'O KOHTPOJIA.



55. Ilepeuncnure OCHOBHBIE O0JACTH MPUMEHEHHUS TEIJIOBOTO KOHTPOJIS.

KoncTpykiinu npruGopoB TEMI0BOTO KOHTPOJIS

KpuTtepun BbICTaB/IeHUSI OLEHKH CTYIEHTY Ha 3a4eTe M0 AMCHUILIHHE
«MeToabl Hepa3pylIAIIEr0 KOHTPOJISD

Banabl Onenka
N Tpe6oBanus K chpopMUPOBAHHBIM KOMIIETEHIUAM
(pedTUHrOB 3ayera/
O OIIEHKH) IK3aMeHa
Ot 86 % no O1neHKa «OTJIIMYHO» BBICTABIISIETCS] CTYIEHTY, €CIIH OH
100 % ri1yOOKO ¥ MPOYHO YCBOMII MPOTPaMMHBIN MaTepua,

MCUYEPIIBIBAOILE, [TOCIEN0BATEIbHO, YETKO U JIOTHYECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO YBS3bIBaTb TEOPHIO C
IIPAaKTUKOH, CBOOOIHO CIPABIISAETCS C 3a/la4aMu, BOIIPOCAMHU
U IpYTMMH BUJIaMU IPUMEHEHUS 3HAHUH, IPHYEM He
3aTPYJHSETCS C OTBETOM IIPH BUIOM3MEHEHUH 3a1aHUH,
UCIOJIb3YeT B OTBETE MaTepHaj MOHOIpahuIecKOil
JUTEPaTyphl, IPABUILHO OOOCHOBBIBAET IIPUHSITOE PELICHUE.

«3aumenoy /
COMIIUYHOY

Ot 76 % mo OlieHKa «XOPOIIIOY BBICTABJISAETCS CTYICHTY, €CJIU OH TBEPAO
85 % 3HaeT MaTepua, IPaMOTHO U TIO CYIIECTBY U3JIaraer ero, He
«zaumenoy/ | AOIMYCKas CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC,
«xopouioy MPABUJILHO MPUMEHSET TEOPETUYECKUE TIOJIOKEHUS TIPU
pEIIeHNN IPAKTHYECKUX BOIIPOCOB U 33724, BIAJICET
HEOOXOTUMBIMU HABBIKAMU U MIPUEMaMH UX BBITIOJTHEHHSL.

Ot 61 % 1o OreHKa «yZ0BJIETBOPUTENIBHOY BBICTABIISAETCS CTYICHTY,
5% €CJIM OH MMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepuasa, HO He
«3aumenoy» / | YCBOWJ €ro AeTayel, ToMycKaeT HETOYHOCTH, HEJOCTATOUYHO
«y0oenemeop | MpaBUIIbHBIE (OPMYIHPOBKH, HAPYIIEHHUS JIOTUYIECKON
UMenbHOY [I0CJIEI0BATEIbHOCTH B U3JI0KEHUH POrPaMMHOT0
Marcpuralia, UCHBITEIBACT 3aTPYAHCHUS ITPU BBIITOJIHCHUN
MPaKTUYECKUX paboT.

Menee 61 OneHKa «HEeyAOBIETBOPUTEIBHOY» BBICTABISAETCS CTYACHTY,
% KOTOPBIN HE 3HAET 3HAUUTEIbHON YaCTH IPOrPaMMHOIO
«He MaTepHaa, JoIycKaeT CyIleCTBEHHbIE OIMINOKHY,
3aumeno» / HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMHU BBIITOJIHSAET

«Heyoosneme | mpakTHueckue padotsl. Kak mpaBuiio, orieHka

opumenvHoy | «HEYIOBIETBOPUTEIBHO) CTABUTCA CTYACHTaM, KOTOPBIE HE
MOTYT TIPOJIOJDKUATH 00ydeHHe 0€3 JOTMOTHUTETHHBIX
3aHATUN IO COOTBETCTBYIOUIEH AUCIUILIMHE.

OLOEHOYHBIE CPEACTBA JJId TEKYIIETI'O KOHTPOJIA
HasHaueHne  KOHTPOJIBHO-U3MEPUTEIBHBIX  MaTEpUaIOB —  TEKYILIHUU

KOHTPOJIb YCBOCHHA MaTcpuaa AUCHUILINHBI «Hepaspymafonme MCETOAbI



KOHTpOJIsD». B cooTBeTCTBHM ¢ pabounMu yuyeOHBIMU IPOrpaMMaMi JAUCUHUTIIMHBI
IPELYCMOTPEHO BBINIOJIHEHHE § IKCIPECC-OMPOCOB MOCIE KAXKIOM M3 OCHOBHBIX
TeM, | Tecta, 2 KOHTPOJBHBIX PabOT — pyOEKHOW M HTOTOBOHM, a Takxke |
VHIUBUYAJIBHOTO 3a/1aHHUS.

YciaoBusi NpUMeHEeHUs

KoHTpoap MpOBOAUTCS MUCBMEHHO BO BPEMS ayJUTOPHOTO 3aHSTHSI.

[Ipy 1poBeneHHH SKCOpEcC ONPOCOB CTYAEHT MOJy4YaeT JHUCT C
WHIUBUYyaIbHBIM 3aJJaHuEM, BKIIIOYaOmMM 2-3 Bormpoca (B 3aBUCUMOCTH OT
TEMBbI), BHIOPaHHBIX TPOU3BOJIBHBIM 00pa30M MpENoAaBaTeIeM U3 MPUBEIECHHBIX B
HACTOSAIIEH pa3pabOTKe MEPEUHEH.

[Ipy mpoBeneHUM TECTUPOBAHUS CTYIACHTY BbIJaeTcsl OJaHK TecTa.
Hcnonb3oBaHa Kak 3akpbiTas (opma, IpeaycMaTpUBarolias BbIOOP MPaBHIBHOTO
OTBETa W3 HECKOJBKHX MPUBEACHHBIX, TaK M OTKpbITas, MpU KOTOPOI
IpeyCMOTPEHA CaMOCTOsITENbHAs (DOPMYIHPOBKA OTBETA.

[Ipu mpoBeAeHUM KOHTPOJIBHOM paboThl 1 CTyOeHTy BblIaeTcsi OJaHK,
cogepxkammii 14 BompocoB, chOpMHUpPOBaHHBIX NpernoaaBaTeseM U3 OaHKa
BONpocoB g KoHTposist 1-4 pasgenoB. B KM mnpusenenst 10 BapuaHTOB
3amanuit aiist KP1.

Hroroast koHTposapHas paboTta BKIouyaeT 28 BompocoB. Paspaborano 15
BAapUAHTOB.

Jlns otBeta Ha D0 crynenty orBoautcs 10 munHyT, Ha Tect 20 MUHYT, Ha

KP1 orBoautrcs 40 munyt, Ha KP2 — 1yac 30 munyT.

NHcTpykuus Aas cTyieHTa

ITpu orBeTe Ha Bompoc 3aJaHue NMepenuchiBaTh He Hato. ClenyeT 3anucaTh
damunuio, TpyIIy, HOMEP 3aJaHusl, HOMEP BOIIPOCa U OTBET.

Jlsis ycrenrHon OLEHKH TecTa J0CTaTo4HOo HaOpath 60% u3 MakcuMaibHO
BO3MO)KHOTO KOJIMYECTBa Oa/lIoB, YKa3aHHbIX B Tecre. Jlusg ycnemmHoro
IPOXO0XKACHNUS KOHTPOJIbHBIX pabOT — MpaBWIbHO OTBETUTH Ha 8 u3 14 u 17 u3 28

BOIIPOCOB.



CooOmienne 0 pe3yJbTaTax MPOBEPKHM MU Pa3dOp TUMUYHBIX OIIMOOK

IMPOBOJATCA HaA CICAYIOIICM 3aHATHUH

TECT JJIA ITPOMEKYTOYHOI'O KOHTPOJIA

Tema «OcunoBHbBIe Buab6I HMK)»
Tect Nel
Jlata pa3zpabotku 18.09.2016

BHuMmaTenbHO MpounTanTe Hayano onpeeiaeHus, IpuBeAeHHOe B rpade 2, u
nojnoepuTe MpaBuiIbHOE OKOHUaHUE B rpade 3. OTMmerbTe BbIOpaHHBIM OTBET. B
rpade 4 kpaTko o0ocHyiTe BbIOOp. [Io pe3ynbraram OTBETOB 3aMOJHUTE TAOIUILY

Ha 000POTHOI CTOPOHE JTUCTA. YKaXUTE (aMUIIUIO, HOMED IPYIIIIbI.

Ne Hauano onpenenenust OKOHYaHuE ONpeAeNICHUS Kpatkoe
000cHOBaHUE
OTBETa
1 2 3 4
1 B cootserctBum ¢ UCO - | a) cnocoOHOCTH NPOIYKIIMK YAOBIETBOPSTD
8402 «xa4yecTBoO - 3TO TpeOOBaHUAM TTOTPEOUTETIS.

0) COBOKYITHOCTb XapaKTEPUCTUK 00bEKTa,
OTHOCSIIIASACS K €T0 CIIOCOOHOCTH YAOBJIETBOPSTh
00YCIIOBJICHHBIE WITU MTPEATIOIaraeMble
MOTPEOHOCTH.

B) COBOKYITHOCTb XapaKTEPUCTHK U3/IEIHs,
BIIMSIOIIAS Ha €r0 pad0TOCIIOCOOHOCTHY.

T') BCE TEPEUNCIICHHOE BBIIIE.

J1) HUYEro W3 NEePEUUCIICHHOTO BHIIIE.

2 HMK o0s3arensHo a) MMPOU3BOJICTBE 0COO0 OTBETCTBEHHBIX JIETalEH
NPUMEHSIOTCS TIPH U YCTPOMUCTB.

0) MpOM3BOCTBE Y3JIOB U JieTaNeH YCTPOUCTB
JUIUTENIBHON AKCILTyaTallH.

B) JIFOOOTO M3/IEIHSL.

T') XOPOILETo U30JIIUOHHOIO MaTepuaa.

) MaTepuaia ¢ BEICOKOH 3JIeKTPOIPOBOTHOCTHIO.
€) HUCCIEeOBaHUSIX CTPYKTYPBl MaTE€pPUaIOB U
ne(eKToB.

) BCE TIEPEUHNCICHHOE BHIIIE.

3) HHUYCTO M3 NCPEYUCIICHHOI'O BBIIIC.

3 Axyctnueckne HMK a) MMOBEPXHOCTHBIX JE€PEKTOB.
NPUTOAHBI IS 0) BHYTpEeHHHX J1e()eKTOB B BUJE TPELIHH.
oOHapyKeHHS B) BHYTPEHHUX JIe()eKTOB B BHJIE PAKOBHH.

T') MOJAMOBEPXHOCTHBIX JEPEKTOB.
J1) HUYETrO U3 NEPEUYUCICHHOTO BBIIIE.
€) BCE NEePCUNCIICHHOE BHIIIIE.

4 Kanmumnspasie HMK a) MOBEPXHOCTHBIX JC(EKTOB.
TIPUTOJTHBI IS 0) BHyTpeHHUX Ae(PEKTOB B BUC TPEIIUH.
oOHapyKeHHS B) BHYTPEHHUX JIe()EKTOB B BHJIC PAKOBHUH.

) MOJAIOBEPXHOCTHBIX JI(EKTOB.




JI) HHUYErO U3 MEePEUUCICHHOTO BBIIIE —
HAIUIIUTE CAMH OTBET.
€) BCE MEPEUYHCICHHOE BBIIIE.

5 BusyansHo-onTHYecKHe | a) HA U3MEPEHUH aMILTUTYAbI WX (Ba3bl
METO/bl OCHOBaHBI MPOILEALIETO CBETOBOIO H3JIyUCHHUS.

0) Ha M3MEPEHNH HHTyIIUPOBAHHOTO H3ITyYEHUSI.
B) Ha UI3MEPEHHUHU CTEIICHU MOJIIPH3aLIUU
MPOILIEALIETO U3TyUCHHS.

T') BCE TIEPECUNCIICHHOE BHIIIIC.

1) HUYEro U3 MePEevHCICHHOI0 BhIIIE — HAMUIINTE
caMH OTBET.

6 WndopmatuBHbIM a) aMIUIUTYZa IPOLIEIIIEro U3IydeHus.
napameTpoM 0) aMIIUTY1a paccessHHOTO M3ITyUYCHUSI.
PaIOBOIIHOBEIX METOJIOB | B) aMILUIUTYAA OTPAKEHHOTO U3ITyUCHHS.
ABIISIETCS I') BCE MEPEYHCIICHHOE BBILLE.

1) HUYEro U3 MPHUBEACHHOIO BBIIIE — HAMUIINTE
Baw otser

7 Hedextol B mpoBoJjioke | a) paguanmoHHBIMU MeTofamu HK.
u3 HeeppoOMarHuTHOTO | 0) pannoBoaHOBBEIMH MeTonamu HK.
MarepHuaa JydIlie BCero | B) MarHUTHbIMU MeTogamu HK .

BBISBIISIIOTCS T') BCE NEPEUMCICHHOE BHIIIE.
1) HUYEro U3 MIPUBEACHHOIO BBIIIE — HAMMUIINTE
Bam otet

8 Hdedextsl B mpoBonoke | a) kamwuisapaeiva HMK.

u3 (heppoOMarHuTHOTO 0) Marautasivu HMK.

MaTepuaa Jydiie Bcero | B) paguoBosHOBEIMA HMK.

BBISIBIISIIOTCS T') BCE NEPEUUCICHHOE BHIIIE.
1) HUYEro U3 MPUBEACHHOTO BBIIIE — HAMMUAIINTE
Baw oter

9 Haubonee noporoii u3 a) aKyCTHYECKH.

HMK 0) panuorpaduueckuii.
B) KaIlWJIJISIPHBIM.
I') BCE [IEPEUHCICHHOE BBILLE.
J1) HUYEro U3 MPUBEACHHOTO BBIIIC — HAMMUIINTE
Baw oteer

10 OcHoBHble TpeOoBanus k | Hamumure Bamr orBer
KO mpu  akyctHueckux
METO/IaX KOHTPOJIS

11 OcHoBHbIE TpeOOBaHUS K
KO npn
panuorpapuuecKom
KOHTPOJIE JIUTHIX
)40 (3 1307

12 Ilepeuncnure
NPEeUMYIIEeCTBa
pa3pylIarIrx METOI0B
KOHTPOJIS

13 Ilepeuncnure OCHOBHBIE

Hegoctatku HMK




CryneHT rpymnibl
ono

Bormpoc 1 |2 |3 4 5 |6 |7 |8 9 |10 11 12 |13 |13

OtBeT

Pesynbrar

Habpannsriii 6amn MaKCHMaJIbHO BOBMOXHBIM 1 ----
[IpenonaBarens
[ara npoBeneHus

Bompocsl st 3KCnpecc-KOHTPOJIbHOM padoThl Mo TeMe «BulyanabHo-
ONTHYEeCKHE METOAbI HePAa3PyLIAI0IIero KOHTPOJIS
1. Ha3oBuTe 0CHOBHBIE ITpenMyLIECTBA U HEAOCTATKA MeTO0B BOK.
Yem xapakrepusyercs paspelaronas crnocoOHocTh rnaza? OT Kakux
(haKTOpOB 3aBUCUT?
2. Urto noHrMaeTcs o BUANMOCTBIO 00BEKTa U OT KakuX (PaKTOpOB OHA
3aBUCHT?
OcHoBHble oOnactu npumenenus BOK.
3. OCHOBHbBIE KOHCTPYKIIUU SHOCKOIIOB.
Urto takoe octpota 3penusi? Kakue GpakTopsl BIUSIOT HA OCTPOTY 3pEHUS?
4, OT 4dero 3aBUCUT pa3peniaroiiasi CnocoOOHOCTh ria3a’?
UYto Takoe cBeToBOM mopor? I{BeToBoi mopor?
S. Kak knaccudunmpyrores npudopst BOK?
Urto Takoe sipkOCTHBIN KOHTpacT? [[BeToBO KOHTpacT?
6. Yem OTPaHUYHUBACTCA MHUHHMMaJIbHbIN pasmep nedekra,
0OHapy>KMBaeMOT0 HEBOOPY>KEHHBIM TJ1a30M KaK €AMHUYHbBIN?
Ha3oBHUTE OCHOBHBIE 3JIEMEHTHI ONITUKO-3JIEKTPOHHON CUCTEMBI.
1. JedexTbl Kakoro IBeTa BBIABISIOTCS B TMEpBYH ouepenb? B
nocieaHtow ouepens? [louemy?
[IpyHun omnpeneneHuss MOBEPXHOCTHBIX JAEPEKTOB C IMOMOIIbIO
Ja3epHOTro AePEeKTOCKOna.
8. Ot kakux QaxTopoB 3aBUCUT TocTOBepHOCTH BOK?

DU3NYECKUE OCHOBBI FOJIOI‘pa(i)I/I‘{eCKOFO MCTOJa KOHTPOJIA.



9. Oo6nacTh mpuMeHeHus roorpapuieckoil UHTEpHepoMeTpHu.

Yrto takoe BUAUMOCTh? OT Kakux (pakKTOPOB 3aBUCUT?

Bomnpocel 115 3xkcnpecc-KOHTPOJIbHOM padoThl 0 TeMe « Kanujuisipablie
MeTO/Ibl HEPa3pyLIAKIIEro KOHTPOJIs

1 Uem ompenensercs BEPXHUM W HIDKHUM TOPOT YYBCTBUTEIBHOCTU
KHK? Kakue nedexts! BoisiBIstoTCs Hanbosee moaxHo merogamu KHK?

B kakux ciyyasix BO3M0OKHO npuMeHeHue marepuaina KOMITAP?

Kak xonm4ecTBeHHO ONpeieTuTh CMAauMBAEMOCTh?

2. HazoBute ocHoBHbIE 3Tanbl KHK.

UYro Bxoaut B kanwusipHbiii Habop pupmer ARDROX OVERCHEK?

Kak onpenenuts KpaeBoul yroja cCMaurBaHUs?

3. Ilepeuncinre ocHOBHBIE JOocTOMHCTBA U HepocTatku KHK.

Urto BxoauT B KanwusipHbIi Habop pupmber SHERWIN?

OnummTe (pU3NYECKUe SBJICHUS, BbI3BIBAIOIINE MOSIBICHUE MHAMKATOPHOIO
ciena.

4. Ot xakux (akTOpOB 3aBUCUT pa3Mep UHIUKATOPHOrO ciiena?

Mosxer nu ObITh OOHapykeHa wmerogamu KHK ycamounas pakoBuHa Ha
MOBEPXHOCTH U3/’

Kakwue paznosuanoctu KHK cymectBytor?

5. OcHOBHBIE TpeOOBaHUS, IPEABIBISIEMbIC K TPOHUKAIOIIEH KUIKOCTH.

Moxer nu ObITh OOHapyxkeHa wmeronamu KHK tpemmna riyounoi O,
005MM 1 oBepXHOCTHBIM packpbsiBoM 0,3mMm. OOOCHYITE OTBET.

Crioco0Opl HaHECeHHs TTIeHeTPaHTa.

6. Kakue BemniecTBa MpUMEHSIOT B KAU€CTBE MPOSABUTEIIS?

[lepeuncinTe OCHOBHBIE METObI HAHECEHHUS MTPOSIBUTEIIS.

Kax mapkupyrotcst aedekrsl, BeisiBJIeHHBIE B poriecce KHK?

7. llepeunciutre OCHOBHBIE MPUOOPHI, MPUCIOCOOJECHHUS M MaTepualbl,
ucnons3yemsle npu KHK.

Jnst wero mpumMensiercs racurtenb? KakoB ero cocra?



[Touemy orpaHH4YMBaETCsS BPEMsI HAXOXKIAEHUS NEHETpPaHTa Ha MOBEPXHOCTH
KOHTPOJIMPYEMOIO U31eus?

8. Ha3zoBure ocCHOBHBIE CHOCOOBI ynaJ€HUs MPOHUKAIOIIEH >KUIKOCTH C
MOBEPXHOCTHU U3EIHS.

JlaiiTe BpEMEHHYIO OLIEHKY ITPOJIOLKUTENIBHOCTH pa3innuHbix 3tarnos KHK.

KaxoBbl MuHMMalbHbIE pazMepsl AepekToB, BbisiBIsieMbIx KHK | ypoBHS?

9. HazoBute ocHOBHbIE TpeOOBaHMsS, NPEABABIAEMbIE K YYacCTKy IS
nposenenust KHK.

CpaBuute no TtpymoemMkoctn BOK wu KHK. Jlalite cBOIO OLEHKY
npeumyniects MetonoB KHK nepen meromamu BOK.

OnunakoBa JIM CMa4MBaE€MOCTh INIAJIKMX M IIEPLIABBIX MOBEpXHOCcTENH? B
KAaKOM CJIy4a€ CMauuBa€MOCTb BBILIE U IOYEMY?

10. HazoBure ocHoBHbIE 3Tansl KHK.

JUist yero npumensiercs racutens? Kakos ero cocra?

Moxxet 1 ObITh 0OHapyxeHa Meroaamu KHK tpemmna rimyounoi 0, 05mMm

¥ TTOBEPXHOCTHBIM packpbiBoM 0,03mm. OO0OCHYHTE OTBET.

Bompochl i1 KOHTPOJISE TeMbl: JJIEKTPUYECKHH Hepa3pymIaruui
KOHTPOJIb

Bapuanrt 1

1. [lepeuncnure OCHOBHBIE CLOCOOBI CO3AHMSI DIEKTPUUECKOIO IMOJI B
KO npu OHK.

2. Kakue nedextsl M B KakuxX MaTepHaliax MOTYT ObITb OOHapy>KEHbI
merogamu JHK?

3. Kpatko  onwummre croco®  M3MEPEHUs]  DIEKTPUUYECKOTO

COMPOTHUBJICHUS. B Kakux ciydasix MpUMEHSETCS 3TOT CIoco06?

Bapuant 2
1. Kak wmoxno xnaccuduummpoBats OHK mo cmocoly mnomydenus

uHdpopmaruu?



2. Kpatko omnumure 3nexkrponoreHuuanbHbiii cnocod HK. B kakmx

ClIly4asiX PUMEHSETCS 3TOT COCO0?

3. [lepeuncnure OCHOBHBIE O0JACTH NPUMEHEHHUS 3JIEKTPUYECKOTO
KOHTPOJIS

Bapuanr 3

1. Kak moxxno knaccudunupoBats DHK mo xapakTtepy B3anMoaeicTBUS
¢ KO?

2. Kpatko onummTe 35ekTpocTaTiyeckuid mopomkosbiid cnocod SHK. B

KAKUX CIIy4asiX IPUMEHSETCA 3TOT C1oco0?

3. KoHcTpyKiust gaTuvka sl 3J1€KTPUYECKOTr0 KOHTPOJIISL.
Bapuanr 4
1. ChopmynupyiiTe OCHOBHBIE (DU3MYECKUE TPUHLHUIBI U 3aKOHBI,

JIEXkKaIMe B OCHOBE IPOEKTUPOBAHUS JATYMKOB JUJIS AJIEKTPUUECKOTO KOHTPOJIS.
2. Kpatko onummure MeToA 3K303JEKTPOHHOM JMHUCCUM. B Kakux
ClIly4asiX MPUMEHSIETCS 3TOT COCco0?
3. [lepeuncnure OCHOBHBIE CLOCOOBI CO3AHMSI DIEKTPUUECKOIO IMOJIS B

KO npu OHK.

Bapuant 5
1. Kpatko onumute snexkrpoémkoctHoi cocod HK. B kakux ciayuasx

MPUMEHSIETCS 3TOT Cr1oco0?

2. [lepeuncniure OCHOBHBIE OOJACTH TPUMEHEHUS DJICKTPUIECKOTO
KOHTPOJTISL.

3. Kak wmoxno xknaccuduumpoBath OHK mo cnocoly mnomydenus
uHdopmarumn?

Bapuanr 6



1. Kparko onumure tepmosnektpuueckne wmeroasl HK. B kakmx

ClIyqasiX PUMEHSIFOTCS?

2. Kak moxno knaccuduimporars DHK mo xapakrepy B3auMoaecTBus
c KO?
3. Kakue nedexThl M B KakuMX Marepuajax MOTYT ObITb OOHApY>KCHBI

Mmetomamu DHK?

Bapuant 7

1. Kpatko omumure tpubosnekrpuyeckuid meron HK. B kakux ciyuasx
IIPUMEHSIETCSA?

2. Chopmynupyiite OCHOBHBIE (PU3NUYECKHME NPHUHLHUIBI U 3aKOHBI,
JIekKaIMe B OCHOBE IPOEKTUPOBAHUS JATYUKOB JUIS AJIEKTPHUUECKOTO KOHTPOJIS.

3. KOHCTpYKHHH daTduKa OJIA 3JICKTPHUYICCKOI'0O KOHTPOJIA.

IKP TensioBble, JjIeKTPUYECKHE W PAAUALMOHHbIC METOAbI KOHTPOJIS
Bapuanr 1
1. ChopmynupyiiTe OCHOBHBIE (PU3UUECKUE TPUHIUIIBI U 3aKOHHI,

JICKAIMKUC B OCHOBC ITPOCKTUPOBAHUA AJATUMKOB AJIA TCIINIOBOI'O KOHTPOJIA

2. [lepeunciure OCHOBHBIE OOJACTH TPUMEHEHUS DIEKTPUUYECKOTO
KOHTPOJIS
3. CpaBHute 3 ()EKTUBHOCTH TEIJIOBOTO METO/Ia KOHTPOJIS W

MarHuTHoro. HazoBuTe 0CHOBHbIE TPEUMYILIECTBA U HEJJOCTATKU
4, berarponsl. [Tpuniun aeiictBusi, 001acTh NPUMEHEHHUS.
S, Pamnomerpuueckuii cnoco6 PK. Cxema xoHTposss, pabora mn/m

JIETEKTOpa UOHU3UPYIOIIET0 U3 TyUYCHHS

OKP TemnoBble, 3JIEKTPUYECKHE U PAAUALNMOHHBIE METOAbl KOHTPOJIS
Bapuant 2
1. ChopmynupyiiTe OCHOBHBIE (DM3UYECKUE TPUHIUIBI WU 3aKOHBI,

JCKAIME B OCHOBEC ITPOCKTUPOBAHUA AJATUYMKOB AJIA OJICKTPHUYCCKOT'O KOHTPOJIA



2. [lepeuncnure OCHOBHBIE 00JACTH MPUMEHEHHSI TETIJIOBOTO KOHTPOJIS

3. CpaBaute 3(PGEKTHBHOCTh JJICKTPUUECKOTO METO/Ma KOHTPOJSI U
BUXpETOKOBOro. Ha3oBUTE OCHOBHBIE MPEUMYIIECTBA U HEAOCTATKH.

4, JInHelHbIE YCKOPUTEIN U MUKPOTPOHBI.

5. Pannockonmueckuit meton PK. Cxema konTposisi, padota POOIL.

OKP TemioBble, 3JEKTpUYECKME M PAAUALUOHHBIE METOJbl KOHTPOJIA
Bapuanr 3
1. ChopmynupyiiTe OCHOBHBIE (PU3UUECKUE TPUHIUIIBI U 3aKOHHI,

JCXKamuec B OCHOBEC pa60T51 AaTUYUKOB IJIA TCIINIOBOI'O KOHTPOJIA

2. [lepeuncnure OCHOBHbIE O00JACTH NPUMEHEHHUS BJIEKTPUYECKOTO
KOHTPOJIS
3. CpaBHure 3(¢(EeKTUBHOCTh TEIUIOBOIO METO/Aa KOHTPOJS H

KanuuigspHoro. HazoBuTe OCHOBHBIE IPEUMYIIIECTBA U HEAOCTATKU
4, Pentrenosckas TpyOka. [Ipunuun neictBus, 00JacTh MPUMEHEHUS.
S. Pamunorpaduueckuit cnoco6 PK. Cxema KOHTpossi, OCHOBHBIE

ACTCKTOPHLI. CDaKTOpBI, BJIMAOIIME HA YYBCTBUTCIBbHOCTD .

OKP TemnoBble, 3JIEKTPUYECKHE W PAAUALMOHHBIE METOAbl KOHTPOJIS
Bapuant 4

1. KoHCTpyKkuMsi JaT4vKa Il SIEKTPUIECKOTO KOHTPOJIS.

2. llepeuncnuTte OCHOBHBIE O0JACTH MPUMEHEHUS TETIOBOIO KOHTPOJIS.

3. CpaBuutre 3h(PEKTUBHOCTH SJIESKTPUUECKOTO  METOJAa KOHTPOJSI U
MarHuTHoro. HazoBuTe OCHOBHbIE TPEUMYIIIECTBA U HEJOCTATKH.

4. Ilepeunciure ocHoBHble ucTouHMkn WU, wucnonb3dyemsle mpH
paauorpadum..

5. Pamnockonmuecknit Meroq PK. Cxema KOHTpOJSi, OCHOBHBIE THIIbI

ACTEKTOPOB, OITMCAHUC CBOMCTB ACTCKTOPOB.



OKP TemnoBble, 3JEKTPUYECKHME M PAJAMALMOHHBIE METOJbl KOHTPOJISA

Bapuant 5

1. KoHcTpyKkiuss naTdymka s TEII0BOTO KOHTPOJISL.

2. [lepeunciure OCHOBHBIE OOJACTH NPUMEHEHUS SJIEKTPUUYECKOTO
KOHTPOJISL.

3. CpaBHure 3((EeKTUBHOCTh TEIUIOBOIO METO/JAa KOHTPOJS H

BUXPETOKOBOr0. Ha30BUTE OCHOBHBIE MPEUMYIIIECTBA U HEOCTATKH.
4, Jluneitnpie yckoputenu. [IpuHiun aeicTBus, 00JacTh IPUMEHEHUS.
S. Panuomerpuueckuit cnoco6 PK. Cxema xkouTpoisisg, pabora n/m
JIETEKTOPa HOHU3UPYIOIIETO U3ITYUEHHUS.
6. Kcepopanuorpaduuekuit cnoco6 peructpamuu PK. Ucrounuxku WU,

MIPUHIIUIT ICUCTBUS AETEKTOpA.

Bomnpocs! AJis1 KOHTPOJIA TeMbl «MarHuTHbIe MeTOAbI KOHTPOJIS»
1. Jns m3nennii u3 kakux MarepuaiioB MoxHO npuMeHsTe MHK? Kakne
neheKThl MOKHO OOHAPYKUTh ITUMH BUIAMU KOHTPOJIS?
Kakoii cmoco6 HamarHMUMBaHUs MpEANOUYTUTENbHEE, Ha Bain B3rmsi
JUTSL KOHTPOJIS TIPOJOJIHBIX TPEIIMH Ha KOHMYECKUX MOBEpXHOCTsIX? OOoCHYyWTE
CBOM OTBET, HApHUCYWTE BBIOPAHHBIM CHOCOO HaMarHUYMBAHUA, cXeMy

PpaCIIOJIOKCHUSA ACTAJIM W HAIIPABJICHUC TPCIINHBI.

2. HazoBute OoCHOBHBIE CIOCOOBI M MpPUEMbl HaMarHU4uBaHus. Yem
onpenenseTcs BbIOop crnocoda HamarHnuuBanus? Kakoit cnocod HamMmarHu4MBaHUs
IIPEANOYTUTENbHEE, HAa Bam B3 sl KOHTPOJSA HNPOAOJBHBIX TPEUIMH Ha
nMIMHApUYeckux Aetanax? OOoCHyWTe CBOW OTBET, HApUCYHUTE BbIOpaHHBIN
cnoco0 HaMarHMYMBAaHUSA, CXEMY pAacCHOJOKEHUs AeTalld U HallpaBJICHHE

TPEILIHUHBI.

3. N300pa3ute HampaBieHHE CUJIOBBIX JMHUA MAarHUTHOTO TMOJS TpH

HUPKYJILIPHOM HaMarotmn4nBaHHU. Kaxkoit cIroco0 HaMaron4inBaHUW



NpeAnouTUTENbHEE, HA Bal B3risa AJisi KOHTPOJIA MOIMEPEYHBIX HaMpaBIIsSIIOLIEH
TPEIIMH HAa UWIWHApWYECKHX netansx? OOOCHYWTe CBOW OTBET, HapHUCYWTE
BBIOpaHHBIM CHOCOO HAaMarHMYMBAHUS, CXEMY pAacIHoOJIOKEHHUs JAeTald U

HarpaBJICHUC TPCIIWUHLI.

4. N300pa3ure HarpaBleHUE CUJIOBBIX JMHUA MArHUTHOIO MOJS IpH
MOJIFOCHOM W LHPKYJISPHOM HamMarHuuuBaHuu. Kakoil croco0 HamarHMYWBaHUS
IPEANOYTUTENBHEE, HA Baml B3MIAI A KOHTPOJS BOJIOCOBMH HA BHEIIHMX
MOBEPXHOCTSAX TOJICTOCTEHHBIX IWIMHAPUYECKUX Jeraneil? OOocHyWTe CBOUI
OTBET, HAPUCYWTE BBIOPAHHBIA CMOCOO HAMAarHWYMBaHUS, CXEMY PaCIOJIOKEHUS

ACTaJIn U HAIIPABJIICHUC TPCIINHLI.

S. Urto Takoe »snekTpokapangam’? KakoBo ero Ha3zHauenuwe? Kakwue
TpeboBaHus1, Ha Baml B3MIsi, TOJDKHBI MPEABSBISITHCS K MaTepHally Jisi HEro?
Kakoifi cnoco0 HamMarHM4YuBaHUS MPEANOYTUTENIbHEE, Ha Bamr B3risn ams
KOHTPOJISI MPOJOJBHBIX TPENIMH Ha IIIOCKUX AeTansx? OOOCHyWTe CBOM OTBET,
HapUCyHTe BBIOPAHHBIN CIIOCOO HAMATHUYMBAHUSA, CXEMY PACIOJOXKCHUS JeTalu

H HAIIPpaBJICHHUC TPCIUIWHBI.

6. [loueMy monroc MarHuta CcHnocoOOM MAarHUTHOTO  KOHTaKTa
NepeMenialoT B HAMpaBiICHUHM,  MNEPICHAUKYISIPHOM  MPEANOIaraeMoMy
HarpaBJICHUIO Je(eKTOB? Kakoit croco0 HaMarHU4YMBaHUs
MPEANOYTUTEIbHEE, Ha Bamm B3 /Uis KOHTPOJS IONEPEYHBIX TPEHIUH Ha
wiockux geransx? OOOCHyWTe CBOW OTBET, HApUCYHTE BBIOpAHHBIN CIOCOO

HaMarom4vMBaHUs, CXEMY PACIIOJIOXKCHHA ACTAIIM W HAIIPABJICHHUC TPCIIMWHEI.

1. Ot kakux (aKTOPOB 3aBUCUT TIIyOWMHA MPOHUKHOBEHUS MAarHUTHOTO
nosiga? Kakoit cnmocod HamMarHWYMBaHUS MpEANOYTUTENbHEe, HA Bain B3rmsa s

KOHTPOJIA IMPOJOJBbHBIX TPCIIUH Ha MUWJINMHAPHUICCKUX u KOHHNYCCKUX



noBepxHOCTAX? (OOOCHYHTE CBOW OTBET, HAPUCYHTE BBIOPAHHBIA CIIOCOO

HaMaron4vMBaHUA, CXCMY PACIIOJIOKCHHUA ACTAIIM W HAIIPABJICHHUC TPCIIWHLI.

8. Yro Takoe «ckuH-3¢PexT»? Kakoit cmocod HaMarHMYWBaHUSA
OpeanovTUTeNbHee, Ha Bam B3I A7 BBIABICHUS TPEUIMH Ha TOPLEBOU
INOBEPXHOCTU TOHKOCTEHHBIX Kojieny? (OOOCHyHTE CBOMl OTBET, HAapUCYWTE
BbIOpaHHBIA CHOCOO HaMarHMYMBaHUS, CXEMY pAacloOJOXEHHUS JeTald U

HaIlpaBJICHUC TPCIIHUHEI.

Q. Hapucyiite HampaBieHus pe3yJbTUPYIOIIETO MAarHATHOTO MOJIS IS
KOMOMHHPOBAaHHOTO HaMarHMYMBAaHUS, MPEACTABICHHOIO0 CXeMaMH Ha puc.S.7a..
Kakoii cnoco0 HaMarHW4YuMBaHUS MpPEANOYTUTENbHEEe, Ha Bam B3rasg s
KOHTPOJISI IOIIEPEUYHBIX TPEIIMH Ha BHYTPEHHEN IOBEPXHOCTU TOJCTOCTEHHOIO
crakaHa? OOocHyliTe CBOM  OTBET, HAapUCyHTe BBIOpAHHBIM  COCOO

HaMarom4vMBaHUs, CXEMY PACIIOJIOXKCHHUA ACTAIIM W HAIIPABJICHHUC TPCIIMWHEI.

10. Yro Takoe KOAPUHUTHBHAS CUIIA, SIUHUIIEI H3MEPEHUSI.
Kakoii crmoco6 HaMarHWYMBaHUS TPEANOUYTUTENIbHEE, Ha Barr B3ris
JUIS. BBISIBJICHUSI TPEIIMH Ha OOKOBOWM BHYTPEHHEH IMOBEPXHOCTH TOHKOCTCHHBIX
koJser? OO0oCHylTe CBOM OTBET, HAPUCYWTE BHIOPAaHHBIM CIOCOO HAMAarHUYMBAHUSA,

CXCMY PaACIIOJIOKCHHUA ACTAIM MW HAIIPABJICHHUC TPCIINHLI.

Bonpocsl 1151 KOHTPOJIsi TeMbl «TOKOBUXPEBOH KOHTPOJIbY

1. Inst kKakux MaTepuaioB BOZMOXKHO HCoNIb3oBaHKE MeTofoB TBK?

Onpenenute pabOYyr0 YacCTOTy IPH HCIOJb30BAaHMM HAKJIQTHOTO JaTdhKa
JTUaMETPOM SMM, PacroJI0KEHHOTO Ha M3/CNIUU U3 CIUIaBa cepedpa, s KOHTPOJIS
seKTponpoBonHocTH (6=70*10"° cp*m, p=1).

2. OT KaKuX NapaMeTpoB 3aBHCHUT IJIOTHOCTb BUXPEBBIX TOKOB?

Omnpenenute pabodyro 4aCTOTY MPHU KUCIIOIIB30BAHUHN HAPYKHOTO MTPOXOTHOTO

JaTuyuKa 1HaMCcTpoOM SMM AJIS1 KOHTPOJIA SJICKTPOIIPOBOAHOCTH MeﬂHOﬁ IIPOBOJIOKH



(6=58*10"° cm*m, p=l).

3. Kak u3MeHsieTcsi MIOTHOCTh BUXPEBBIX TOKOB C NTyOUHOMN?

Onpenenute pabouyr0 4YacTOTy IMpPU  HUCIHOJb30BAHMM BHYTPEHHEIO
IPOXOAHOTO JaTYMKa JUAaMETPOM SMM Ui KOHTPOJS 3IEKTPOIPOBOJAHOCTH
TUTAHOBOTO MarpyOKa

(yrenbHOE 31eKkTprueckoe conpotusienne 0,42*10* Om*cem, 1,=1,000161).

4. Kak u3mensieTcss (paza BUXPEBBIX TOKOB IO YIIIOBOW KoopauHare? OT
KaKHMX IIapaMeTpOB 3aBUCHUT pacrpezesieHue?

[TosicauTe paboty MmoctoBoi cxemsl mpubopa TBK. Kakyro cxemy moru Obl
IpeUIOKUTh BBl A ycTpaHEeHUs] OCTaTOYHOTO HAMpsDKEHUs, HaOMI0IaeMoro pu
NOMEUICHUH UJECHTUYHBIX U3AEIUHN B 1I0J€ HEUJEHTUYHBIX JaTYMKOB?

5. Kak BiausdeT Ha paclnpelesicHUE BHUXPEBBIX TOKOB HAJIUYWE MEIKHUX
nedexron?

Kak m3menutcst Bun rojgorpada HaKJIaIHOTO JAaTdydKa MpPU HAIUYUU TaKUX
nedexron?

Uro siBisieTcss ”HGOPMATUBHBIM CUTHAJIOM B MAapaMETPUUYECKUX JaTYMKax?
I'ne popmupyetcs 3TOT curnan’?

6. Kak BnusieT Ha pacrmpeleieHue BHUXPEBBIX TOKOB HalMYME KPYIHBIX
paKkoBUH?

Kak wm3menutcs Bun rojorpada MpOXOAHOTO BHYTPEHHETO [aTudKa IMpHU
HaJIMYUU TaKuX Ae(HEKTOB?

Yro siBisieTcst ”HPOPMATUBHBIM CUTHAJIOM B TPaHC(HOPMATOPHBIX JaTUHKaX?
I'ne popmupyercst 3TOT curnan’?

8. Kakue Buzpl 1eheKToB Hemb3si 00HAPYXUTh MeTofgamu TBK?

Omnpenenure pabodyr 4acTOTY MPHU HCIOIB30BAaHUHM HAKJIAJHOTO JAaTUHKA
IUaMETpOM SMM, PaAcCHOJOXKEHHOIO Ha yAaJleHUH 2MM OT M3JEIUs U3 CIUIaBa
AJIFOMUHISL, JUTSL KOHTPOIIS DIIEKTPOIPOBOAHOCTH (6=35%10"° em*m, w=1).

7. Kakue cBoiicTBa MaTepHalioB YUYHUTHIBAIOTCS OOOOIIEHHBIM MapaMeTpoM

B?



Onpenenute TyOMHY TPOHUKHOBEHHS Zy JJIS HEMAarHWTHOTO MaTepuaia
ANEKTPONPOBOJHOCTHIO 60*10° ra gactore 300 Kr.

9. Kakue Buapl garuukoB TBK Bam u3BectHb1? Kakue dhakTopsl BIUSIOT Ha
BUJ rogorpada u kakum obpazom?

MoxHo nu onpenenuTh AedeKT, paclojOKEHHBIM Ha TiyOmHe IMM B
marepuaie ¢ w=2000, 6=3*10%, ma wacrore 10 Kru? [TogkpenuTe OTBET
YUCIICHHBIMU PACYETaAMH.

10. Yo takoe rogorpad? Kakue pasHOBUAHOCTU roAorpadoB UCHOIB3YIOTCS
npu TBK?

MoxkHo nu onpenenuTh AedeKT, pacrnojoKeHHbId Ha TiyouHe 0,1Mm B
marepuane c¢ ,=2000, 6=3*10°, ma wacrore 10 Kru? [Togkpenure oTBET

YHUCJICHHBIMHA pacyCTaMu.

BOHpOCI)I AJI1 KOHTPOJIAA TCMBbI «PaIII/IaIII/IOHHBIe MCTOAbI HCPA3PYHIAOIICTO

KOHTPOJISI»

OKP PHK

Bapuanrt 1

1. UTto cobo¥i mpeAcTaBIsIeT CUCTEMA PAAUAIIMOHHOTO KOHTPOJISA?

2. Kaxkue (hakTopsl BIUSIOT HA YyBCTBUTEIBLHOCTh TIPH pagauorpadun’?

3. HazoBuTe THUOBI PEHTIEHOBCKUX IUJIEHOK W WX  OCHOBHBIE
XapaKTEPUCTUKH.

4. Onummre OCOOEHHOCTH KOHCTPYKLUMHM MHUKPOTpOHA M 00JacTh
MIPUMEHECHMUSL.

5. KakoBo Ha3Hauenue (iyopockonudeckux skpanoB? Ha yem ocHoBaH

MIPUHIIUIT JCUCTBUS?

OKP PHK

Bapuant 2



1. Knaccuduxarus PHK. Cnoco0bl peructpanuu pagualuoOHHbIX
U300paKeHHI.

2. OObsicHUTE TpoLeCC TMOJYYEHUSI PEHTICHOBCKOTO W ramma-
U3ITyYCHHUS.

3. B dyem npeumyiecTBa U HeOCTATKH Keeporpaduu u drooporpaduun?

4, KakoBo Ha3HaueHHE METANIMYECKUX DKPAHOB MPHU PaTUAIMOHHBIX

MCTOJaX KOHTPOJIA.

S. [TosicauTe nmpuHIMI paboThl OeTaTpoHA.

OKP PHK

Bapuanr 3

1. Onumyrre NpUHIMN AEUCTBHUSI MOHU3ALIMOHHOW KaMepHI.

2. OnummTe NpUHLIAI JEHCTBHS MOIYTIPOBOJHUKOBOTrO Aaruynka M.

3. Ha3oBUTE OCHOBHBIE XapaKTEPUCTHKU JIMHEWHOIO YCKOPHUTENS C

oeryiei BOJTHOA.

4, 3amuimmTe CXeMy paciaja paJuoakTHBHOTO u3oTomna * Co.

S. HazoBuTe OCHOBHBIE XapaKTEPUCTUKU PATUOU3ZOTONMHBIX MCTOUHUKOB
U3ITyYEHHUS.

OKP PHK

Bapuanr 4

1. Kakne ncrounnku NN npuMeHsIOTCSA TpU paiMOMETPUH?

2. Kakue koHcTpykuuu ramma - nedexrtockonoB Bam u3BecTHbI?

[lepeuncnure OCHOBHBIC OCOOEHHOCTH KOHCTPYKITHH.

3. HazHnadyenue u npuHUUN A€HUCTBUS PEHTTEH - BUJIUKOHA.

4, Ha3oBuTe OCHOBHBIE NPEUMYIIECTBA M HEIOCTATKH KaXIOTO U3
u3BecTHBIX Bam cmoco6oB peructpanuu nmpu PHK.

S. Urto onpenensieT 4yBCTBUTENBHOCTh paanorpadguueckoro metona PK.

OKP PHK



Bapuant 5
1. XapakTepucTuiyeckass KpuBas paauorpa@uyeckoil IJICHKH H ee

XAPAaKTCPHBIC YIAaCTKH.

2. 3anuImTe CXeMy pacraja pairioakTUBHOTO H30TOIa 2%2 Ra :

3. [IpuHnmn nevictBusa cueryurka I eiirepa-Mrosuiepa.

4, [TonmyyeHne peHTreHOBCKOro u3iydeHus. Cxema TpyOKH, MPUHIUI
JICVCTBHS.

S. Yto co00il mpeacTaBiIsieT cucTeMa paJualiiOHHOTO KOHTPOJIS?

OKP PHK

Bapuant 6

1. Kakue paxTopsl BIUSIOT HAa UyBCTBUTEIBHOCTD IPU PAIUOCKOIUN?

2. Kakue (akTophl BIUAIOT HA YyBCTBUTEIBHOCTH IPH PAAUOMETPUN?

3. Ha3oBute Tumnel skpaHOB, ucnonb3dyemblx npu PK, ux Ha3zHaueHwue,
COCTaB, XapaKTEPUCTHUKHU.

4, Knaccuduxanms  PHK. CnocoObl perucrpauuu paguanioHHBIX
M300paKECHUI.

S. HazoBuTe OCHOBHBIE XapaKTEPUCTHKU JIMHEWHOTO YCKOPHUTENS C
oeryiei BOJTHOM.

OKP PHK

Bapuant 7

1. HazoBuTe OCHOBHBIE I€TEKTOPHI PAAUOMETPUYECKOTO KOHTPOJIS.

2 Kakue pakTopsl BIUSIOT HAa YyBCTBUTEIBHOCTH NPU PATUOCKOIUN?

3 [Tpunnun neiictus cuerunka [ errepa-Mrosepa.

4, Yro onpenensieT 4yBCTBUTENLHOCTh paauorpaduueckoro metoga PK.

3) [Tpunatun padoTs! 1 o6macts mpumeHeHust POOIN.

IIpumepHoe coaep:kaHue 3aJaHUS IJIs1 UTOTOBOM KOHTPOJIbHOM padoThI



Bapuanr 1

ITepeunciaute ocHoBHBIE HenocTaTku HMK.
Haiipure maremaTtnueckoe OXHUAAHUE W JHUCHEPCUIO I  CIEAYIOLIETO

pacrpeiesieHus pa3MepoB AePEKTOB

X 0,001 0,002 0,003 0,004 0,005 0,006 0,007

n 4 4 5 9 6 3 4

Kak onpenenuts BepoATHOCTb OOHapyX eHHs [e(EeKTOB C pa3MepoM
0,005mMM 1151 JTaHHOM BBEIOOPKU?

[lepeuncinure ocHoBHbIE BuAbl HMK nmns KOHTposst pagmo3sIeKTPOHHBIX
CXEM U JeTaleH.

Kak knaccuduumpyrorces 1eeKThl 0 pacrioiaoKeHUI0?

YTO Takoe «BOJIOCOBUHBD), «CBUILNY», KPAKOBHHBD)?

KakoBbl NpUYMHBI BO3HUKHOBEHHS W XAPAKTEPHBIE NPU3HAKA TOPSYUX
TpemmH? Kakumu BUIaMHu KOHTPOJISI MOTYT OBITh OOHAPYKEHBI?

Yem xapakrepusyercs paspemiaromias crnocoOHocTs ria3? OT Kakux
(hakTOpOB 3aBUCUT?

[lepeunciure ocHOBHBIE 0OsacTh mpumeHeHus BOK.

Hasosure ocHoBHbIe dTansl KHK.

JIns yero nmpuMensieTcs racutens? Kakos ero cocras?

Mosxet iu ObITh 0O0HapyxeHa Meromamu KHK tpemmna rimyounoi 0, 05mMm
Y TOBEPXHOCTHBIM packpbiBoM 0,03mMm. OO0CHYTE OTBET.

B kakux ciyyasix BO3M0kHO npuMmeHeHne Mmarepuaia KOMITAP?

Ilepeuncinure OCHOBHBIE XapAKTEPUCTUKH MATHUTHOTO IOJIS U Pa3MEPHOCTH
OCHOBHBIX E€JIMHMII.

Kakoli coco0 HamMarHWYMBaHHS TPEANOYTHTEIbHEe, Ha Bamr B3rsm s
BBISIBJICHUSI TPEIIMH Ha OOKOBOM BHYTPEHHEH MOBEPXHOCTH TOHKOCTEHHBIX KOJIEI?
OO6ocHylTE CBOW OTBET, HAPUCYHTE BHIOPAHHBIN CIIOCOO HAMAarHUYMUBAHUS, CXEMY
PACITOJIOKEHUS AETAIN U HAIIPaBJICHNUE TPELIUHBI.

Hapucyiite cxemy co3gaHusi KOMOMHUPOBAHHOIO CIIOCO0a HAMarHUYMBaHUS

N YKQKWUTE HAIIPABJICHUA PE3YJIbTHPYIOLICIO MAarHUTHOI'O ITOJIA.




Kakne Mmarepuasibl MCHOJB3YIOTCS I M3TOTOBJIEHHS JATYMKOB XoJuia?
Kakum oOpa3zom natuvku ucnons3yrorcs npu MHK?

["abaputHble pa3Mepbl, TEXHUUYECKHE XapaKTepUCTUKH, HazHadeHne YHM-
300/2000.

JUIsl KakuX MaTepUaJIoB BO3MOYKHO MCIOJb30BaHne MeTo0B TBK?

Omnpenenure pabodyro 4acTOTy MPH HCIOIb30BAaHUM HAKIIAJHOTO JATYMKA
JUaMETPOM SMM, PacoIOKEHHOTO Ha M3/IENIUU U3 CIUIaBa cepedpa, sl KOHTPOIIS
seKTporpoBogHocTH (6=70%10"® em*m, w=1).

6. 3anuIuuTe ~— AHAJUTHUYECKOE  BBIPAXKEHUE Il ONPEIEICHUS
ko3 uieHTa MPO3PAYHOCTH MO aMIUIUTYJE€ MpU HOPMAJIbHOM MaJCHUU
3BYKOBOW BOJIHBI YE€PE3 UMIIEITAHCHI CPEL.

Onpenenure NEpPBBIA KPUTUYECKUH Yroa JUisl TPAaHULBI BOJA — CTAJlb.
CkopocTu 3ByKa B YIJIEpOAMCTOM cTaaud — NpoaoibHas BoiHa 5850 wm/c,
nonepeunas 3230 m/c.

Yro coboii mpencTaBiseT CUCTeEMa paAHallMOHHOIO KOHTPOJIs?

Kakue gaxTopsl BIUSIOT Ha UyBCTBUTEIBHOCTH NPU paguorpaduu?

OCHOBHBIE 3J€MEHThl KOHCTPYKIMU COBMEILEHHOI'O MPSIMOTO MCKAaTeNs U
KpPaTKO ONUIINTE Ha3HAYEHHE KaXKJOro 3JIEMEHTa U TpeOOBAaHUSA, IPEIbSIBISIEMbIC
K pa3zMepaM 3TOro 3JIEMEHTAa U MaTepHally, U3 KOTOPOTO OH BBIIIOJIHEH.

XapakTepucTUKa HAMPABIEHHOCTH AUCKOOOPa3HOTo mpeoOpa3zoBaTes.

Hapucyiite npocreinyro cxeMy reHeparopa 30HAUPYIOIINX HWMITYJIBCOB
V3]l u onumure ee padboTy.

OnummTe CyTh BPEMEHHOT'O TEHEBOI'O METOa AKyCTHUECKOTO KOHTPOJISL.

Hacrpoiika uyBctBUTEnbHOCTH Y 3]] o AP/I-nuarpamme.



[Tpunoxenue 3

MUWHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30OBAHMS POCCUNCKOM
®EJIEPALIUN
CDCI[CpaJIBHOG rocygapCTBEHHOC aBTOHOMHOC 06p8,30BaT€JIBHO€ YUPCIKIACHUC
BBICIIICTO 06p330BaHI/I}I
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[IpuBenens Marepuanbl 7SI CAMOCTOSITEIBHOW pPabOThI TIO TIEPBOMY
3aHSTUIO, 11 TOATOTOBKM K MPAKTUYECKOMY 3aHSATUIO M BBINOJHEHUIO
WHIMBUTYaJIbHOTO 3a/IaHUsl TI0 CTATUCTUYECKOM 00paboTKe.

1. IOHATHUA O HEPAZPYIHAIOIIINX METOHAX KOHTPOJIA

Hepaszpymaromue meroasl koutposist (HMK), unu nedexrockonusi, — 3to
o0o011aroliee Ha3BaHUE METOAOB KOHTPOJISI MaTEpUaIoB (M3eTuii),
UCIIOJIB3YEMBIX ISl OOHAPYKEHUS HAPYIIECHUS CIUIOUTHOCTH WU OJTHOPOJAHOCTH
MaKpOCTPYKTYPbI, OTKJIIOHEHUI XUMUYECKOTO COCTaBa U APYTUX LEeH, He
TpeOYIOIUX pa3pylieHus: 00pa3oB MaTeprala U/ Uiv U3ACIUs B LETIOM.

OcHoBHbIE TpeOOBaHUsI, MPEIBIABISIEMbIE K HEpA3pPyIIAIONIIM METOIaM
KOHTPOJISI, WIH J1e(DEKTOCKOTNH:

- BO3MOXKHOCTb OCYIIIECTBIICHUSI KOHTPOJIS HAa BCEX CTaAUSX U3TOTOBJICHUS,
P SKCIUTyaTallul U MIPU PEMOHTE U3EIHII;

- BO3MOXKHOCTb KOHTPOJISI KaueCTBa MPOAYKIIMH 110 OOJBITUHCTBY 3aJJaHHBIX
apaMeTpoB;

- COIIACOBAaHHOCTh BPEMEHH, 3aTPAauyMBAEMOT0 Ha KOHTPOJb, CO BPEMEHEM
paboOThI IPYroro TEXHOJIOTUYECKOT0 000PY10BaHUS;

- BBICOKas IOCTOBEPHOCTh PE3YIbTATOB KOHTPOJIS;

- BO3MOHOCTh MEXaHU3aIlU U aBTOMATU3AI[UU KOHTPOJISI TEXHOJIOTUYECKUX
MPOIIECCOB, a TAKXKE YIPABICHUS UMHU C UCMOJIb30BAHUEM CUTHAJIOB, BbIJIaBaEMbIX
CpeACTBaMH KOHTPOJIS;

- BBICOKAas HaAEKHOCTh JE(PEKTOCKONMUYECKONW ammapaTypbl U BO3MOXKHOCTh
HCIIOJIb30BaHUs €€ B Pa3JIMYHBIX YCIOBUSX;

- IPOCTOTa METOJIUK KOHTPOJIS, TEXHUYECKasl JOCTYITHOCTb CPEJICTB KOHTPOJIS
B YCJIOBHUSX ITPOU3BOJICTBA, PEMOHTA M DKCILTyaTalluHU.

OcHoBubIME OOnacTsamu npuMenennss HMK siBnsitores nedexrockonus
0COOEHHO OTBETCTBEHHBIX JIETAJICH U YCTPOUCTB (AaTOMHBIE PEAKTOPHI,
JieTaTeNibHbIE anmnaparkl, MOJABOAHBIC U HAJBOJIHBIC MJIaBaTEIbHbIE CPEACTBA,
KOCMHYECKHE KOpadiu U T.I1.); Ne(heKTOCKoNUs JeTaeld U yCTPOUCTB JUIUTEIbHON

9KCILTyaTalunu (HOpTOBBIC COOPYXKCHH, MOCThI, KpaHbl, aTOMHBIC



AIIEKTPOCTAHIIMU, KOTJIbl, UCKYCCTBEHHBIE CITYTHUKHU 3€MJIH ); HEIPEPhIBHAS
ne(HEKTOCKOMHS 0C000 OTBETCTBEHHBIX arperaroB U yCTPONCTB (KOTJIBI aTOMHBIX,
TEIIO- M DJISKTPOCTAHIINN ), KOHTPOJIb MTOA3EMHBIX BHIPA0OTOK; IIPOBEICHUE
WCCJICIOBAaHUN CTPYKTYPHl MATEPHUAIIOB U TE(PEKTOB B UBICIHSIX C IETBIO
YCOBEPIIICHCTBOBAHUS TEXHOJIOTHH.

1.1. OcnoBHble Buabl HMK

B 3aBucumoctu ot npuniuna pabotsl Bce HMK nensitcst Ha akycTuueckue
(YIBTpa3ByKOBBIC); KaWJUIIPHBIC; MATHUTHBIC (MJIM MAarHUTOTIOPOIITKOBBIC);
ONTUYECKUE (BU3YyaIbHO ONTHYECKUE); PaIUAlIMOHHbBIC; PAIMOBOTHOBBIE;
TEIUIOBBIE; KOHTPOJIb TEUEUCKAHUEM; AJICKTPUUECKHUE; JIEKTPOMATHUTHBIE, NN
TOKOBUXPEBBIC (METOJIbI BUXPEBBIX TOKOB).

AKyCTHYECKME  METOJbl  OCHOBAaHbl Ha  PETUCTpAlUM  KOJeOaHUH,
BO30Y)KJaeMbIX MJIM BO3HHMKAIOIIMX B KOHTPOJUPYEMOM 00BeKTe. MIX pUMEHSIOT
JUI1  OOHApyXEHUsI TMOBEPXHOCTHBIX M BHYTPEHHUX Je(peKTOB (HApyIICHUN
CIUIOITHOCTH,  HEOJAHOPOJHOCTH CTPYKTYPBI, MEXKKPHUCTAUIMTHOM KOPPO3UH,
ne(eKTOB CKIICHKH, IMaKW, CBAPKH U T.II.) B JETASAX U U3JICIUIX, H3TOTOBJICHHBIX
M3 pa3IuyHbIX MaTepuasioB. OHM MO3BOJSAIOT KOHTPOJUPOBATH T'€OMETPUUECKHUE
mapaMeTpbl IIPH  OJHOCTOPOHHEM JOMYyCKe K M3ACIHI0, a Takke (HU3UKO-
MEXaHMYECKHE CBOMCTBA METAJUIOB U METAIIOM3IENui O0e3 ux paspymieHus. B
HACcTofIlee BpeMs pa3paboTaHbl M YCHEIIHO TPUMEHSIIOTCS  TEHEBOM,
PE30HAHCHBIM, AXOUMITYJIbCHBIH, AMUCCUOHHBIM, BEJIOCUMMETPUYECKHH,
MMIIEJAHCHBI U METOJI CBOOOIHBIX KoJIeOaHWN. DTH METOAbl HA3bIBAIOT TAKKE
YIBTPa3BYKOBBIMU.

Kanunnsipablie METOABI OCHOBAHBI HA KAIMJUISIPHOM ITPOHUKHOBEHUM Kallejib
WHJUKATOPHBIX KUIAKOCTEH B MOJOCTH MOBEPXHOCTHBIX AehekToB. IIpu koHTposIe
STUMHU METOJaMH Ha OUYHILECHHYIO IMOBEPXHOCTh AETAIM HAHOCAT IMPOHUKAOIIYIO
KUJKOCTh, KOTOpas 3alOJIHACT II0JOCTH ITIOBEPXHOCTHBIX Je(heKTOB. 3aTeM
KHUJKOCTh YJAJIAIOT, & OCTABIIYIOCS B MOJOCTIX JAe(hEKTOB YaCTh OOHAPYKUBAIOT C
MOMOIIIBIO  TIPOSIBUTENS, KOTOPBIA  OOpa3yeT HWHIUKATOPHBIA  PHUCYHOK.

KaHI/IJ'IJI}IpHI:IC MCTOAblI HCIIOJIB3YIOTCA B IIOJICBBIX, HEXOBLBIX H Ha60paTOpHBIX



YCIOBHSIX, B IIMPOKOM JIMANa30HE IMOJIOKUTENIBbHBIX W  OTPULATEIbHBIX
temrneparyp. OHU TO3BOJSIOT OOHAapYXUBAaTh TEPMHUECKHE W IIITU(GOBOYHBIC
TPELIMHBI, BOJIOCOBHMHBI, 3akaTtel M mp. KamwuispHble MeToAbl MOryT OBITH
IPUMEHEHBI JJi1 OOHapykeHusl Ne(eKTOB B ACTalsAX U3 METAVIOB U HEMETaJJIOB
MPOCTOM U CIIOKHOUM (hOPMBI.

MarauTHsle METOABI KOHTPOJISI OCHOBAHBI HA PETUCTPALIMU MAarHUTHBIX MOJIEN
paccesiHUsI, BO3HHKAIOUIMX Hal JedeKTaMu, WIH Ha ONpEeACNCHUH MarHUTHBIX
CBOMCTB KOHTPOJUPYEMBIX H3CIIHN.

OTH MeToAbl TMO3BOJISIIOT OOHAPYXKUTh JA€PEKThl THUMA HECIUIOMIHOCTH
MaTtepuana (TpeUIuHbl, BOJOCOBHHBI, 3aKaThl), a TAKXKE ONMPEIEIUTh MEXaHUYECKUE
XapaKTePUCTUKN (EPPOMArHUTHBIX CTaJled W YYTyHOB [0 HU3MEHEHHUIO HUX
MarHUTHBIX XapaKTEPUCTHK.

BusyanbHO onTHYECKHEe METOJIbl KOHTPOJII OCHOBAaHbBI Ha B3aMMOJACHCTBUU
CBETOBOI'O M3JIydeHHUs C KoHTposupyeMbiM oOwvekToM (KO). Ilo xapakrtepy
B3aMMOJICUCTBUS PA3IUYalOT METObI IPOLIEAIIEr0, OTPAKEHHOTO, PACCESTHHOTO U
UHAYLUUPOBAHHOTO M3JIy4eHMH (TI0J MOCIEIHUM HUMEETCS B BUAY OINTHYECKOE
W3JIydYeHUE TpeaMeTa IMOJ JEWCTBUEM BHEIIHETO BO3JCUCTBUS, HaIpUMEp
JFOMHUHECIICHITHIO).

HNupopMaTuBHBIMY MTapaMeTpaMU 3TUX METOOB SIBJISIFOTCS aMIUIUTYa, (asa,
CTENEHb MOJISIPU3AIMN, YaCTOTa WJIM YACTOTHBIM CHEKTP, BpPEMSI MPOXOKICHHUS
cBeTa uepe3 OOBEKT, T'€OMETpUs IMPEIOMIICHUS WM OTPAKEHUS HU3ITyYEHUS.
OnTuyeckue METOJIbl IIUPOKO MPUMEHSIOT U3-3a OOJIBIIOTO pa3HOO0Opa3us
CIOCOOOB MOJIYYEHHs] MEPBUYHON MH(GOPMAIIMK O HAIWMYUUA HAPYKHBIX J1e(EeKTOB
HE3aBUCUMO OT MaTepHaia KOHTPOJIUPYEMOTO U3AEIIHS.

PanuanmonHbpie METOJbl KOHTPOJS OCHOBaHBI HAa PETUCTpAIlMM U aHAIU3e
IIPOHUKAIOLIET0 HOHU3HMPYIOLIEro u3iydeHus. lcnosib3yercsi peHTreHOBCKOE,
raMmma-u3jaydyeHue, MOTOKW HeUTpuHO M T.A. lIpoxons depes Tosy u3nenus,
IPOHUKAIOIIME U3JIYYEHUS IO-pa3HOMY OCJIa0JAOTCS B JACPEKTHOM U

0e31eeKTHOM CeYeHMSIX U HecyT HHGPOpPMAIUI0O O BHYTPEHHEM CTPOCHUU



BEIECTBA M HAMYNU 1e(PEKTOB BHYTPHU U3METUS. DTH METOIbI UCIIOIB3YIOTCS JIJIS
KOHTPOJISl CBAPHBIX U MasHBIX IIBOB, OTJIMBOK, MpOKaTa u T.II.

PannoBoJIHOBbIE  METOABI  OCHOBaHbl HAa  PETUCTPALMM  MapaMeTPOB
AJIEKTPOMArHUTHBIX BOJIH pajuoananazoHa, B3aumojiecteyromux ¢ KO. O0br4HO
UCITIOJIB3YIOTCSl BOJHBI cBepXBbicokoyacToTHOTO (CBY) nuanaszona nmuHoit 1-100
MM JIJI1 KOHTPOJIS U3ACNIUNA U3 MAaTEpPUAIIOB, TJ€ PAAUOBOIHBI 3aTyXalOT HE OYEHb
CUJIBHO: TUAIEKTPUKHI (mactmacca, KepamukKa, CTEKJIOBOJIOKHO),
MarHUTOOUAIEKTPUKHI (peppurtsr), MOJTYTIPOBOJHUKH, TOHKOCTEHHbIE
MeTaJTMYeCcKe O0OBbEKThl. Tak ke, KaK ONTHYECKUE U aKyCTUUYECKHUE, pa3IndyaroT
METOJbI MPOILIEAIIEro, OTPAKEHHOTO, PACCEIHHOTO HU3JIyYEHUS U PE30HAHCHBIN
METOJ.

TemnmoBble METOIBl OCHOBAaHBI HAa PETHCTPAIlMU MU3MEHEHUN TEIJIOBBIX WIIU
temriepaTypHbix nosied KO. OHu npuMeHUMBbI K JIF0ObIM MaTepuasiaM. Paznuyator
MACCUBHBIA (Ha OOBEKTHI HE BO3JICUCTBYIOT BHEIIHMM MCTOYHUKOM TEIUIA) U
aKTUBHBIA (OOBEKT HArpeBalOT WM OXJIAXKIAIT) MeToAbl. M3MmepsieMbiM
nH()OPMATUBHBIM NTAPAMETPOM SIBIISIETCS TEMIIEpaTypa WK TEIUIOBOM MOTOK.

[Ipy maccMBHOM METOJIE HU3MEPSIOT TEMIIEPATYpHOE TMoJie padoTaroIIero
oOwekTa. Jledekt ompenensieTcsi MOSIBICHUEM MECT IMOBBIIICHHON (TTOHM>KEHHON )
TeMnepaTrypbl. TakuM METOOM OIPENEsSOT MECTa YT€UKH TEIUIOThI B 3JaHUSAX;
TPEUIMHbI B JBUTATENISIX W T.A. [Ipu KOHTpoJie aKTHUBHBIM METOAOM OOBEKT
HArpeBarOT KOHTAKTHBIM WJIM OECKOHTAKTHBIM METOJIOM U U3MEPSIOT TEMIIEPaTypy
C TOM wWIM JAPYroil CTOPOHBI OOBEKTAa. ITO TO3BOJIIET OOHAPYKUBATh
HECIUIONTHOCTH (TPEIIUHBI, MOPUCTOCTh, MHOPOJHBIC BKJIIOUECHHUS) B OOBEKTAX,
U3MEHEHUS B CTPYKType (UBMKO-MEXaHMYECKUX CBOMCTBAX MaTepuaia IIo
W3MEHEHUIO TETUIONPOBOAHOCTH, TEINIOEMKOCTH, KOA(DPUIIMEHTY TeIUIonepeayuu.
N3mepeHue TemriepaTypbl WA TEIUIOBBIX MOTOKOB BBHIMIOJHSIOT KOHTAKTHBIM WIIU
O0eckoHTakTHBIM criocoboM. Hamnbonee sdhdexTtuBHOE CpeacTBO OECKOHTAKTHOTO
HAOJIOICHUS] — CKaHUPYIOUIMI TerioBu30p. Ero vcnons3yroT aiisi onpeneneHus
ne(eKTOB MalKi MHOTOCJTOWHBIX M3ACIUNA U3 METALIOB U HEMETAIOB, KJICEBBIX

COE€IMHEHUH U T.II.



MeTtoabl KOHTPOJISI TEHEUCKAHUEM OCHOBAHBI HA PETUCTPALIMN UHIUKATOPHBIX
KUIKOCTEH M ra30B, MPOHUKAIOIMNX B CKBO3HBIC NedexTsl KO. VX nmpuMeHsroT mis
KOHTPOJISI T€PMETUYHOCTH paldOoTaloUUMX IMOJA JaBICHHUEM CBAapHBIX COCY/IOB,
OAJIJIOHOB, TPYOONPOBOAOB, TOIUIMBHOM M TMApPOAIIapaTypbl, MACISIHBIX CHCTEM
CUJIOBBIX YCTAHOBOK H T.II.

K MeTozilam TeuenckaHusi OTHOCSAT THAPABIMYECKYIO OIIPECCOBKY, aMMHAYHO-
VMHJIMKATOPHBI METOJ, KOHTPOJIb C IIOMOIIBIO TEIUEBOrO0 M TallOUIHOIO
Teuenckarened U T.1. [I[pOBOJAT TEUEHCKAHWE U C MOMOIIBIO PaAUOAKTUBHBIX
BEIIECTB, UTO 3HAYNUTEIIbHO MOBBIIIAET YYBCTBUTEILHOCTh METO/IA.

DJIEKTPUYECKHE  METOJBI  OCHOBAaHbl HAa  PETrUCTpalMd  HapaMeTpOB
AIIEKTPUUECKOTO MOoJis, B3aumoiencTByromero ¢ KO (coOCTBEHHO 3JEKTPUUYECKUN
MEeTOJ), Wi ToJisi, Bo3HUKaronero B KO B pe3ynbTaTe BHEIIHETO BO3JEHCTBUS
(TEpMORJIEKTPUUECKHUI HIIU TPUOOITEKTPUUECKUN METOIbI).

[lepBuuHbiME MHGOPMATUBHBIMU TApaMETPAMU SIBJISICTCS AJIEKTpUUECKas
€MKOCTh WM TOTEHIMAN. EMKOCTHBI METOJ HCIONb3yeTcs s KOHTPOJS
JIUBJIEKTPUYECKUX WM TOJYNPOBOJHUKOBBIX MarepuanoB. [lo wu3MeHeHHIo
MPOBOJIUMOCTH, B YACTHOCTH €€ PEaKTUBHOM YACTH, KOHTPOJHUPYIOT XUMUYECKUN
COCTaB IUIACTMACC, IOJYNPOBOJHUKOB, HAJUYUME€ B HUX HECIUIONIHOCTEM;
BJI&YKHOCTb CHIITYYMX MaTEPUAIOB U IPYTHE CBOKCTBA.

JI71s1 KOHTPOJISt MPOBOJHUKOB MPUMEHSIIOT METOJI AJIEKTPUUYECKOTO
noTeHIrana. ToNIUHY MPOBOISIIETO CIOs, HATMYUE HECTUIONTHOCTEH BOIU3H
MMOBEPXHOCTEN MPOBOJTHUKA KOHTPOIUPYIOT, U3MEPSIS MMaJICHUE MOTEHIIAAIA Ha
HEKOTOPOM y4YacTKe. DJIEKTPUUYECKUM TOK Oru0aeT MOBEPXHOCTHBIN Ne(EKT, 1o
YBEIMYCHHIO TIQJICHUS TIOTCHIIMAJIA HA YYACTKE ¢ Je(heKTOM ONPEEIISIOT TITyOuHy
HECIUIOIIHOCTH C MOTPEITHOCThIO B HECKOJIBKO MPOLIEHTOB.

TepMOdRIEKTPUYECKUIT METOJI TPUMEHSIIOT JJIsl KOHTPOJS XUMHUYECKOTO
cocraBa marepuaina. Hanpumep, HarpeTslid 10 HOCTOSSHHOW TEMIIEPATypPbl MEIHBIN
ANEKTPOJ NPUKUMAIOT K MOBEPXHOCTH M3JEIUS M MO BO3HHUKAIOUIEH PA3HOCTU
MMOTCHIIMAJIOB OMNpPEICIAI0T MapKy CTalIM, TUTAaHA, ATIOMHHUA WIH JAPYroro

Marcpuaia.



Pa3HOBUAHOCTBIO 3JIEKTPUYECKOIO METOAA SIBISETCS METOJ 3JIEKTPOHHOU
OMHUCCUHU, TO €CTh HM3MEPEHUE SMHUCCHH HOHOB C IMOBEPXHOCTU M3AEIUS TOJ
BIIMSIHAEM BHYTPEHHUX HANPSDKEHUNA. DTOT METOJ UCIIOJIB3YETCsl ISl ONPEACIICHUS
pPACTPECKMBAHUI B 3MAJIEBBIX MOKPBITUAX, UIsI COPTHPOBKH JETAJCH, N3MEPEHUS
TOJILIVHBI TUIEHOYHBIX MOKPBITHI U ONpPEENICHUs CTENEHN 3aKaJIKH U3/1EIusl.

DNEKTPOMarHUTHBIA METOJ| (BHXPEBBIX TOKOB) OCHOBAaH Ha PpEruCTpanuu
U3MEHEHUN  B3aUMOJEWCTBUS  BJEKTPOMArHUTHOIO  MOJS  KaTyIIKH  C
JIEKTPOMArHUTHBIM II0JIEM BUXPEBBIX TOKOB, HABOAMMBIX 3TOM Karymkoil B KO.
Ero npuMeHstOT st 0OHapy>KEHHsI TOBEPXHOCTHBIX €()EKTOB B MArHUTHBIX U
HEMarHuTHBIX JeTaldX W noiypadpukatax. Meron Mmo3BosigieT OOHApYKUBATh
HapylIeHUs CIUIOIIHOCTH (B OCHOBHOM TPEUIMHbI) Ha pPa3jiMyYHBIX IIO
KOH(UTypaluu JeTaisx.

1.2. ¢ dexTnBHOCTE HMK

ddpdexTuBHocTh HMK omnpenensitcs 0oabmum 4uciaoM (akTopos,
rJIABHBIMH W3  KOTOPBIX  SIBJISIIOTCA  BbIIBIASAEMOCTh  Je(deKToB,
NMPON3BOANTEILHOCTh, ONIEPATHBHOCTh, 0€30MIACHOCTH U CTOMMOCTb.

BusyanbHble U KanWUIAPHBIE METOJbI KOHTPOJIA — U3JENIUi u3
(dbeppOMarHUTHLIX MaTEpPUAJIOB TO3BOJSIOT OOHAPYKUBaATh JE(MEKTHI TOJBKO Ha
IIOBEPXHOCTU U3JAeNUsA. MAarHUTHBIMU U TOKOBHUXPEBBIMU METOJAMU MOYKHO
OOHapy>KUTh KaK TIOBEPXHOCTHBIE, TaK U TMOJAMOBEPXHOCTHBIE JC(PEKTHI.
PagpanimoHHBIMU W aKYCTMUYECKMMHM  METOJaMU  MOXHO  OOHApYKHUTh
MOBEPXHOCTHBIC, TOJMIOBEPXHOCTHBIE W BHyTpeHHUE nedextei. B Tabm. 1.1
MPUBEAECHBI PUMEPHBIC OLICHKHU Pa3JIMYHBIX METOAOB KOHTPOJIS T10 BBISBISIEMOCTH
Ne(EeKTOB B U3JICTUAX U3 PA3IMUYHBIX MaTEPUATIOB Pa3IMYHOTO Ha3HadeHus [1].

C ToukHM 3peHHs] OMACHOCTH JIJIsi OOCITYKMBAIOIIETO TIEPCOHAIa BBIACISIOTCS
panuanvoHHble MeTOoJbl. OnpeneéHHOM TOKCUYHOCTBIO 00JIaat0T METOIbI
KallWJUISIPHBIE M TEYEUMCKAHWEM MPU HCIOJIB30BAHUM ONPEACIEHHBIX THUIIOB
MPOOHBIX BEIIECTB W yIabTpaduoneToBbix ocBetuteneil. Ocrampubie MeToas HK
HE OKa3bIBAIOT 3aMETHOTO BIUSHUS Ha 3/I0POBbE 0OCITYKMBAIOILIETO MepCcoHAaa.

Tabnuna 1.1. Onenka BeisiBIsIeMOCTH 1e(heKToB pa3znuuHbiMu Bugamu HMK

Bug HMK




Oo6vexm Konmpons E E >§ e E = |2
z |8 |2 |E |2 |8 |38
£ < |E o

Hegeppomaznumnwie mamepuavi

[TpoBosoka quaMeTpom, MM

0,01-1 0 5 |5 |0 |0 |3 |4

1-14 4 5 |5 (0 (0 |0 |4

[TpyTku tuameTpom, MM

3-40 5 5 |5 (0 |0 |0 |4

30-100 5 5 |5 (0 (0 |0 |4

156-1000 5 5 |5 (0 (0 |0 |4

JIMCTBI, TUINTHI TOIIUHON, MM

0,1-1 4 5 |5 (0 (4 |3 |4

0,1-3,9 5 5 |5 (0 (4 |0 |4

4-10 u 6onee 5 5 |5 (0 |4 |0 |4

CopToBoii mpokaT 5 5 |4 |0 |4 |0 |4

OTnuBKH 5 4 |0 (0 |5 |3 |4

Deppomaznummnsle Mamepuaibl

[TpoBomoka 4 5 |5 |5 |0 |3 |4

[IpyTkn nuamerpom, MM

3-4 5 5 |5 |5 |0 |0 |4

30-10 5 5 |5 |5 |0 |0 |4

TpyObl cBapHbIE TUAMETPOM, MM

30-40 4 5 |5 |5 |4 |0 |4

50-150 3 5 |5 |5 |4 |0 |4

150-1000 4 5 |5 |5 |4 |0 |4

JIMCTBI, IJIUTHI TOIIIUHON, MM

0,1-1 3 5 |5 |5 |4 |3 |4

0,1-3,9 3 5 |5 |5 |4 |0 |4

4-10 u Oonee 3 5 |4 |4 |4 |0 |4

CopToBOIi MpoKar 3 5 3 3 4 10 |4

OTtnuBku 3 4 |3 (3 |4 |0 |4




Jusnekmpuku

Pe3una 5 4 |0 (0 |4 |0 |4

Kepamuka, meTaimokepamMuka 5 4 |0 0 (4 |3 4

Beron, xene3o0eTon 3 5 0 0 4 0 4

MoHOKpHCTAIIIBI 3 4 |0 (0 |0 |5 |4

MHoroCcI0iHBIC MaTePUAITBI 4 5 0 0 0 3 0

Oxonuanue Tab6m. 1.1

Buax HMK
g ) ; , )=
Oovexm KoHmponsn E § g JE 5 = E é
A, < | &= 2 s

Crexkio 3 41 0 0 0 3 3

CTeKJI0TUTaCTHKI 3 41 0| 0] 5| 5] 5
CoennHeHns

Caapnble 3 5| 3| 3| 4| 3] 0| O

KrneeBrbie 3 5| 0| O 4| 4| 4| 5

[TastabIC 3 5| 3 0| 3 31 0] O

Pe3n0OoBbIE 0 0 3 5| 4 0 0 0
Memanu k uzoenusam

MHorocoitHbie KOHCTPYKIIUU m| 3 41 3| 0] 0| 3] 0| 4
CTEKJIOTJIACTUKOB

PannosnexTpoHHbIE CXEMBI U JETAIH 3 0 0 0 0 5 3 4

DJEeKTpOBaKyyMHBIE TPUOOPHI 4 oL 0 0 O] 3] 3| 3

I[IpuMeuanue Ouenka HMK: 5-otnnunas, 4-xopomas, 3-y/10BJI€TBOPUTEIbHAS,
0 —meynoBieTBOpUTEIHHAS.

C TOUYKM 3peHHs] aBTOMATHU3allMd KOHTPOJISl Haubosee OJaronpusTHbl METObI
BUXPEBOI'O TOKA, MarHUTHbIE METOJbl C (PEPPO3OHIAOBBIMHU, MHIAYKIIMOHHBIMH M
NoJOOHBIMH THUIAMH TpeoOpa3oBaTeseil, pagualiOHHBII M HEKOTOpbIE BUJbBI

TCIIJIOBBIX MCTOOOB.




['1aBHBIE MTPEMMYILIECTBA 3TUX METOJIOB 3aKIOYAIOTCA B OTCYTCTBUU MPSIMOTO
KOHTaKTa IpeoOpazoBaTeNs C H3ACIUEM U B MPEAOCTABICHUU HHOOPMALUU O
nedexTax B BUJIE MOKa3aHUN PUOOPOB.

Y IbTpa3ByKOBOI METOJ C ATOM TOUKHU 3pEHUS TpeOyeT KOHTAKTa
npeoOpazoBates ¢ U3JEINEM, HapUMEp, Yepe3 CJIou Bobl. TpyIHOCTh
aBTOMATHU3alIUU JPYTUX METOJO0B KOHTPOJIS 3aKIII0UYAETCS B HEOOXOJUMOCTH
BU3YyaJIbHOUM 00paboTKH mH(pOpMauu o nedexTax.

[Io cToMMOCTH BBINIOJHEHHUS KOHTPOJS K Haubojee JOPOTUM OTHOCSTCS
METOAbl paguorpauyeckue W TEYEUCKaHUs. DTO CBS3aHO C JJIUTEIBbHOCTBIO
omepaiuii KOHTPOJIS, a TaKke C HEOOXOJAMMOCTBIO KalWTaJbHBIX 3aTpaT Ha
noMmenieHuss U obopyaoBanue. Ecnu cpaBHUBaTh, Hampumep, 3aTpaThl Ha
IIPOBEICHUE PAJHALIMOHHOTO U YJIBTPa3ByKOBOTO KOHTPOJIS CBAPHBIX COEAMHEHUIN
tonmuHoi 10-20 MM, TO UIsl YIBTPa3BYKOBOTO KOHTPOJisi OHM OyayT B 3-5 pas
MEHbIIIE. DTO MPEUMYIIECTBO BO3PACTAET C YBEIWYEHHUEM TOJIIMHBI CBapHBIX
COECIVHEHNH.

B tabn. 1.2 npuBeneHbl KpaTKue CBEJACHUS O BO3MOKHOCTSX, JOCTOMHCTBAX U

HenocTaTkax ocHOBHBEIX HMK cruroniHocTi MeTanios.



Tabnuna 1.2 Bo3moxHoctu u obnactu npumenenuss MHK

AKyCTHYECKUI KOHTPOJIb

Meron OOBEKTHI KOHTPOJIS Tumbl 0OHApY)KUBaEMBIX MuHuMaNIbHBIE Pa3MeEpBI
nedeKToB 0OHapyXHBaeMbIX J1e(HEKTOB
Cnutku 1 QaconHsle | BHyTpeHHue TpenuHsl, DOKBHMBAJICHTHAS IUIOLIA/b
nedexra
OTJIMBKHU PaKOBUHBI,
> SMm?
HEMETaTNIeCKue
BKJIIOUCHUS,
(hI0KEHOTI0T00HBIC
e eKThI
[ToxoBKH, BHyTpeHHue TpenHbI, DOKBHBAJICHTHAS TUIONIA/Tb
IITAMITIOBKH, paccinoenusi, (pIOKEHbI, nedekra

COpPTOBOM MpPOKAT

TOMIIUHON > 10MM

HEMEeTaNIN4ecKue
BKJIIOUEHUS, a TaKkxke (Ipu
MaJbIX TOJILMHAX U JJIs
CIUIOIIHBIX LIWIMHAPOB
MaJIoro JUaMeTpa)
MOBEPXHOCTHBIE 3aKOBBI,

3aKaThbl, BKIIFOUCHU

> 3Mm® (B OTHCIBHBIX ciryqasix

> 0,5Mm°)

JIncroBoii mpokar

TOJIMHON > 0,5MM

BHyTpenHue paccnoenus
U JIpyrue aedeKrsl,
OpUEHTUPOBAHHBIE B

IJIOCKOCTH ITPOKATKHU

OKBHUBaJICHTHAs TLIOIIA/b
nedexra > MM vt yCIIOBHAsS

IIomans > Scm?

TpyOb1 nuamerpom >
4MM ¥ TOJIIWHOMN >

1Mm

Buyrpennue
IIOBEPXHOCTHBIE
TPELINHBI, PUCKH, 3aKaTHI,

BKIIFOUCHU S

DKBUBaJCHTHas TITyOrHA
nedekra > 3% OT TONIIUHBI

CTEHKHU TPYOBI

CBapHbIe COCTUHCHUS
CTBIKOBBIE, TABPOBBIE,
YIJIOBBIE,
KpecTooOpasHbie

TOJIIIUHON >6MM

BHyTpeHHUE TpemuHshl,
HEIpOBaphbl, Ta30BbIE
MOPBI, BKIIIOUEHUS,

HCCILIABJICHUS, YTIXKKU

DKBHUBaJIEHTHAS [LIOIA/b

nedekra > 3Mm?




Caapuble U pe3p00BbIE

COCIMHCHUA

Henposapsl, TpeluHsI,
IIOPBI, IIJIAKOBBIE

BKJIFOUCHH:, HCTIPOIIan

JlokanbHble TeEeKThI
pasmepom > 1,5-2 % ot

KOHTPOJMPYEMOM TOJIILIUHBI

Paguorpaduaeckmii
KOHTPOITh

JIuTele n3nenus

TpeuHbl, paKOBHUHBI,

PBIXJIOTHI, ITIOPUCTOCTDH

JlokabHbIe TEeQEKThI
pazmepoMm > 2 - 4 % ot

KOHTPOJIUPYEMOU TOJIIHUHBI

TpeboBanust K 00BEKTY KOHTPOJIS

HocronncTBa

HenocraTtku

I[Tpocras popma, Menko3epHUCTAS

CTPYKTYpa, 00pabOoTKa ITOBEPXHOCTH

Rz10

[Tpocras ¢popma, oO6paboTka

noBepxHocTH RZ10

OuucTKa MOBEPXHOCTH OT TPs3H,

OTCJIAaUBAIONIEHC OKAJIMHBI

Menko3epHuUcCTas CTpPyKTypa

HaIIaBJICHHOI'O METaljia

BrisiBnenue neekToB ¢
MaJIbIM PaCKpPBITHEM,
XapaKTEePHBIX TS
ne(OpMUPOBAHHOTO METAJLIA
Bo03M0KHOCTB KOHTPOJISE
OOJBIINX TOJIIMH (10 2-5 M B
3aBHUCHMOCTH OT CTPYKTYPBI
MeTaJa)

Bricokas
MIPOU3BOIUTENILHOCTh U

Majiast CTOUMOCTB KOHTPOJIA

Bo3M0XHOCTH aBTOMaTH3AIMH
(mpu mpocToit
reoMeTpuuecKoi hopme

W3S

Heob6xoaumMocTs co3nanus
AKyCTHYECKOTO KOHTaKTa uepe3
KUAKYIO CPEAY U OTpaHUYCHHUS
10 YUCTOTE 00pPabOTKH
MOBEPXHOCTHU

Manast 9yBCTBUTEIBHOCTH MPU
KOHTPOJIE KPYITHO3EPHUCTBIX
MaTepuanioB, HAPUMEp JTUTHIX
W3EJIUI U CBAPHBIX COEAUHEHHI

Y3 ayCTEHUTHBIX CTalel

OTcyTcTBUE HAMIAHOCTH U
CJIOKHOCTB paclInppoOBKU
pe3yabTaTOB KOHTPOJIS, OLIEHKA
pa3zmepoB U HopMbI 1eHEeKTOB ¢

OOJIBIIIMMH TTOT PECIIHOCTAMU

JIByCTOpOHHUI NOCTYII, OTCYTCTBUE

Bricokas YYBCTBUTCIIbHOCTDb

PagnanunonHas onacHOCTD




HapY>XHBIX J1e(EKTOB, MPEBBIIIAIOIINX

YYBCTBUTCIIBHOCTb KOHTPOJIA

KOHTpPOJIA
HarnsaHocts pe3ynbTaToB
KOHTPOJIS

Hanuune nokymentTa o

pe3yJibTaTax KOHTPOJIS

Bosbpmas qauTenbHOCTh
TEXHOJIOTHYECCKOTO LIUKJIA
KOHTPOJIS

Pacxon noporocrosiuei

paauorpaduyecKoi MmiIeHKN

Meton

OOBEKTBI KOHTPOJIA

Tunsl 0OHapYKUBAEMBIX

nedeKToB

MuHUMaTbHbBIE Pa3MephbI
00HapyKIUBACMBIX

neeKToB

MaruutHsbIit

MeTannuyeckue u3aenus,
noiy(hadpuKaThl U

CBApHBIC COCAUHCHUA

[ToBepXHOCTHBIE U
MOATMOBEPXHOCTHBIC (Ha
rIyouHe 10 2-3MMm)
TPEIIMHBI, BOJJOCOBHHBI,
3aKOBEBI, 3aKaThl,
BKJIFOUCHUS, (DJIOKEHBI,

HEIpoBapbl

PackpsiTe nedexra >
2mM, TiyouHa > 20MKM,

MPOTSHKEHHOCTH > 0,5MM

TokoBuXpeBoit

MeTtammuueckue U30eIus

U nonyhadpukaTsl

To xe

Mupuna nedexra >
0,5mMkM, TmyounHa > 100-

200MKM, IPOTSHKEHHOCTD >

0,5-1mMm




Meramumueckue usaenus, | IloBepxHocTHbIE PackpeiTue nedexra >
= nonryabpuKkaTel 1 OTKPBITBIC TPEWMHBL, | | MKM, IPOTSHKEHHOCTB > 3-
A
é CBapHbBIC COCTUHECHUS MOPBHI, KOPPO3UOHHBIE 5 MM
=
S MOpaXKEHUsI
E
<
N4

KoncTpykuuu u uznenus CkBo3HbIC 1e(hEKTHI B HedexTsl, naromme
= .
E SHEPreTUYECKUX Y3JI0B CBAPHBIX COCUHECHUSX U HaTekaHue > 6,7 11,
[av]

3

5 OCHOBHOM METaJlIe m°-ITa/c
5
=N
Q
=

B Tabn. 1.2 mnpuBeneHsl HE NMPUHIUNHAIBHBIE BO3MOXKHOCTH METOJOB, a JIMIIb T€ U3 HUX,
KOTOpPBIE MOT'YT OBITh peaTu30BaHbI C IIOMOIIBI0 CEPUMHON anmapaTypbl © UMEIOT TEXHHYECKYIO
JoKyMeHTanuio. B ctonbue 4 nns ynbTpa3ByKOBOTO KOHTPOJISI JaHBI U3MEpsSieMbIe MapaMeTphbl
nedekToB. B cronbue 5 g MOBEpXHOCTHBIX METOJOB JIaHBI TPEOOBaHHMS K YHCTOTE

KOHTPOJIMPYEMOI MOBEPXHOCTHU, MPH KOTOPBIX MOTYT OBbITh BBISIBICHBI JE(QEKThI, YKa3aHHbIC B

ctonbue 4 and  cooTBeTcTByromiero wmeroga. Ilpu  Oonee rpyOBIX MOBEPXHOCTAX
qYBCTBUTEIBHOCTb METOJJOB CHUYKAETCS.
TpebGoBanus K 00BEKTY HocTouHctBa Henocrarku

KOHTPOJIA

deppoMarHuTHbIE METAILITBI,
YUCTOTa 00pabOTKH

noBepxHocTH Rz2,5

[IpocroTa 1 HarIAIHOCTH
KOHTPOJIS
Bo3M0oXHOCTH TpUMEHEHHUS

MeTOa I U3AEIUN 110001

(hopMbI

3arpsi3HEHUE TOBEPXHOCTH
Heo0xoaumocTs
pasMarHU4MBaHUs U3/EIUN
1ocje KOHTPOJIs
BosmoxHOCTh 00pa3zoBaHus

IMPUXKOT'OB HAa ITOBEPXHOCTHU

YucTora 06paboTKu

noBepxHocTH Rz2,5

beckoHTakTHOE BO30YXKIeHHE
BHUXPEBBIX TOKOB
Bo3MOXHOCTH aBTOMaTH3aLIUH
pu OONBIINX CKOPOCTSX

KOHTPOJIA € 3allUChIO

TpyIHOCTh BBIICTCHUS
MOJIE3HOTO CUTHaja Ha (hoHe
oMeX, 00YCIIOBIEHHBIX €TO
3aBUCUMOCTBIO OT MHOI'UX

napamMeTpoB




pe3yJIbTaToOB
B03MOXHOCTBH KOHTPOJISt
BHYTPEHHUX IIOBEPXHOCTEN
Bo3M0XXHOCTB KOHTPOJISI
4yepe3 HeMETaNINYeCKUe

MTOKPBITUSA

KOHTPOJIHPYEMOTO U3ICIUS
OTtcyTcTBHE HATJISTHOCTH

PE3YJIbTATOB KOHTPOJIA

Yuctora 06paboTKH

noBepxHoctu Rz20

[IpocToTa 1 HarJISIAHOCTh
KOHTpPOJIA
B03MOXHOCTBH KOHTPOJISI

W3JIENNH pa3TnaHON (HOPMBI

HeobxomumMocTs ynaneHus ¢
MOBEPXHOCTHU 3aITUTHBIX
MOKPBITHI, CMa30K, OKaJIUHbI

U IPYTHUX 3arpsA3HEHUN

I/I3,I[€J'II/I$[, KOTOPBIC MOT'YT

OBITh IIOMCIICHEI B

BAKYYMHYIO KaMepy WU

Bonwmioit apcenan cnoco6oB
KOHTPOJISI pa3JIMYHBIX KJIACCOB

7 (050

BOJlY; 3aMKHYTbIE U
Pa30MKHYTbIE KOPITYCHbIE

KOHCTPYKIUU

YacTo HEOOXOUMO KOHTPOJUPOBATh M3JIETUE NBYMs WK OOJiee METOJIaMMU:

OOBIYHO COYETAIOT METO/bl, CIIOCOOHBIE OOHApY>KHMBAaTh BHYTPEHHUE W

NOBEPXHOCTHBIE  Je(eKThl  (aKyCTUYECKMH W MArHUTHBI  KOHTPOJIb;
MAarHMATOIIOPOIIKOBBIM METOJ KOHTPOJISI, aKyCTUUECKUI U TOKOBUXPEBOM KOHTPOJIb
U T.JI.) WIH TJIOCKUE U 00bEMHBIC Ie(heKThI (HaIpuUMeEp, YIbTPA3BYKOBOM KOHTPOJh
U panuorpadus).

KomMmrmnekcHasi cucreMa KOHTPOJIsl HECKOJIbKUMU METOJaMU MOYKET CTPOUTHCS
Ha ocHOBe 100%-ro KOHTpOJIS Bcero o0bEMa MPOAYKIMH KaXIbIM METOJOM MU
Ha OCHOBE BBIOOPOYHOIO KOHTPOJS TEM WJIM HHBIM (MJIM BCEMHU) METOJIOM
KOHTpOJisl. MHOrna MOMOJIHUTENBHBI KOHTPOJIb OCYLIECTBIIIETCS TOJIBKO B TEX
ydacTKax, IJie OCHOBHOM METOJ] He oOecrneuuBaeT 3aJaHHBbIX TpeOOBaHUM, WIIU
Ha3HayaeTcs JJIs MOBBIIEHUS MH()OPMATUBHOCTH.

[IpuBenémM HECKOIBKO MPUMEPOB NMPUMEHEHUS KOMIUIEKCHBIX cucteM HMK B
cynoctpoeHnu [2]. B 0co00 OTBETCTBEHHBIX CIy4yasxX JJs IOBBILIEHMS

HAaJCKHOCTH BbISABJICHUA I[e(l)eKTOB Pa3IMYHBIX THUIIOB TIPOBOAAT KOHTPOJb




CBAPHBIX COECIMHEHUM METONAaMH  PaJUalHOHHOIO IIPOCBEYMBAHUA U
aKyCTH4eCKMM. KOHTpOJIb OTIMBOK, KAaK TIPaBWJIO, BBIIOJHAKT METOJIOM
PaguManMOHHOIO IIPOCBEYMBAHMUSA, a AaKyCTUYECKMH METOJ HCIIOIB3YIOT I
OTIpE/ICTICHUS] MECTOMOJIOKEHHUSI BBISBICHHBIX Je(hekToB. KoHTpoib TpeOHBIX
BHUHTOB IIPEyCMAaTPUBAET COUYETAHNE aKyCTUYECKUX METOJOB C MIOBEPXHOCTHBIMU
METOIAMM, TAKUMU KaK KallWJULIPHBINA, MAarHUTHBIA U TOKOBUXPEBOM.

KOHTpOIb MOKOBOK, €CIM 3arOTOBKM HE HMMEIOT IPUITyCKa Ha «MEPTBYIO»
30HY YJIbTPA3BYKOBOI'O HMCKaTEls, TaKKE MCIOJIB3YET COYETAHUE aKyCTHUYECKOIO
Y IOBEPXHOCTHBIX METOJI0B J€(hEKTOCKOIHH.

JIns KOHTpOIS BHYTPEHHHMX IIOBEPXHOCTEH HMCHOJIB3YIOTCS TOKOBHXPEBBIC
METO/Ibl ¥ MEPUCKONMUYECKUN OCMOTP (BU3YaJIbHO - ONTHUECKUNA METOJ KOHTPOJIS)
WJIY TIEPUCKONIMYECKANA OCMOTP U aKyCTUYECKUN KOHTPOJIb.

1.3. KpuTepuu oleHKH KauyecTBAa U3/1eJIni

Jlnst BBIpaOOTKU KpUTEpHEB, KOTOPbIe MOTYT CIy>KMTb /sl 3a0paKOBBIBAHMS H3JETUS MOCIE KOHTPOIS, IIPOBOAATCS PadOTHI IO
U3YYCHHIO BIMSHUS Je()EeKTOB Ha HKCIUTYaTal[IOHHYIO HaJEeKHOCTb M3JENHUH, a TAKKe HCCIIENOBAaHHE KOPPEJSIUH Pa3MepoB Ne(eKTOB C

TeMH IapaMeTpaMHu, KOTOpble MOTYT ObITh oreHeHbl Tpu HMK.

BpaxoBouHble HOPMBI, OOBIYHO BBIPAXKAIONIHECS B 3HAYEHUSIX MUHHMMAIBHBIX Pa3MepOB HEIOMYCTUMBIX Je()eKTOB, IPHBOIATCS B
TEeXHHYECKUX YCIOBHSAX HA HPORYKIHMIO. VIHOT[a 3TH HOPMBI UMEIOT TaKKe OTPaHWYEHHS IO KOJIMYECTBY Ne(eKTOB, MX B3aHMHOMY

PACIIONOKEHHIO, (hOpMe, OPHEHTALIHH.
Ecnu cymiecTByeT Koppemsiius Mexay peaibHbIMU pa3MepaMu Ae(EKTOB U
UX MapaMeTpamMu, OIECHUBAEMBIMU TTPH HEpa3pyIIaroieM KOHTPOJIE, U B
HOPMAaTUBHOM JOKYMEHTAIlMU YKa3aHbl pa3Mepbl HEIOMYCTUMBIX 1€(PEKTOB, TO
Ne(hEeKTOCKOMUCT MOXKET 0€301IMO0YHO BIOpATh CPEICTBA U METOABI KOHTPOJIS.
Ecnu e koppensiust Mexly pealbHbIMU pazMepamMu 1e(heKTOB U U3MepSEMbIMU
HMK napamerpamu cinaba, To OpakOBOYHBIE HOPMBI JOJKHBI OBITH BHIPAKCHBI B
3HAYCHUSIX, U3MEPSIEMBIX TaHHBIM METOJIOM MapameTpoB. Hampumep, mpu
yIIbTPa3ByKOBOM METO/I€ KOHTPOJISI O pa3Mepe AedexTa CyasT 10 aMILUIUTY e
OTPaKEHHOTO CHTHAJIa U OLICHUBAIOT HE PEaNIbHBII, a «9KBUBAJICHTHBII» pa3Mep
nedexra, T.e. pazmep Mojieu AedekTa mpocToi PopMbl, JarOIIUA CUTHAII, paBHBIN
M0 aMIUTUTYZE CUTHAITy OT peajbHOro Ae(eKTa, MU OLIEHUBAIOT «YCIOBHBIIN
pa3mep, BecbMa NMPUOIMIKEHHO XapaKTepU3YIOIIMI NpoeKInIo AePeKTa Ha

MOBEPXHOCTh, CO CTOPOHBI KOTOPOU MPOBOJUTCA KOHTPOJIb. DTH MMapaMeTphbl



KOPPEIUPYIOT ¢ peaTbHBIMH pa3MepaMu e(HEKTOB TOIBKO B MIPOCTHIX CITydasx
(aKycTHYECKUI KOHTPOJIb TPYO, JTUCTOB), a IPU KOHTPOJIE JIUThS, CBAPHBIX LIBOB,
MOKOBOK KOPPEJISALNS HACTOIBKO ci1ada (BCIeACTBUE PA3IMUYHON OPUEHTAIIUU U
dbopmbl AedEKTOB), UTO OIICHUTH peabHbIC pa3Mephl 1e(PEKTOB HEBO3MOKHO. B
ATOM cilydyae OpaKOBOYHbBIE HOPMBI 33/Jal0TCS 3HAUCHUSIMU YKBUBAJICHTHBIX U
YCIIOBHBIX pa3MEPOB HEJIOMYCTUMBIX JiepekToB. [Ipu 3TOM ycraHoBIEHUE
OpaKOBOUYHBIX HOPM TPeOYET CePbe3HBIX MPEABAPUTEIBHBIX UCCIIECTIOBAHUIA.

Kakoit Ob1 mapameTrp nedexra He OBUT MOJIOKEH B OCHOBY OpaKOBOYHBIX
HOpPM, OIleHKa Jedekra B JIOOOM CiIydyae CBsA3aHa C OIpeeJIEeHHbIMU
MOTPENTHOCTSIMH, KOTOPbIE HEOOXOAMMO YUYWUTHIBATH NPH BBIPAOOTKE KPUTEPHCB
rOJHOCTH u3nenuii. O4eBUIHO, YTO OPaKOBOUHBIE HOPMBI, OTIMYAIOIIUECS JPYT
OT JIpyra MEHbIIIE, YeM Ha OIMOKY OLICHKU JedekTa, 00ecneuynBaroT (PaKTUIECKU
OJIMHaKoBOoe kauecTBO m3aenuid. Ognako 3a roael BHenpenuss MHK B orpacisix
MIPOMBIIIUICHHOCTH HAKOMUJIOCH OOJIBIIIOE KOJUYECTBO PAZIUYHBIX TEXHUYECKHUX
YCJIOBUHM Ha MPOJYKIIMIO, COCTABJICHHBIX 0€3 €IMHOW CUCTEMBI; TPEOOBAHUS ITHX
YCIIOBUM,  3a4acTyr0 OJM3KHWE TI0 CMBICITY, NPUBOJAT K HEOOXOAMMOCTU
MPUMEHEHUST Pa3IMYHBIX CPEJICTB KOHTPOJSA, B KOHEUHOM CUETE HEOIMPaBIaHHO
YBEJIMYMUBAs 3aTPATHI.

Jnst  yaudukanuu  CpeACTB  KOHTPOJIA, CTaHAAPTU3AIMH  yPOBHEU
HOPMATHBHBIX TpeOOBaHMM, a Takke OOJeTYeHUS TOHWUMAaHUS MEXIY
ne(heKTOCKOMMCTaMH U CIICUATIMCTaMU JIpYruX npoduiiel paspaboTaHa cuctema
KJIACCOB YYBCTBUTEIHLHOCTH W TPYII KadyecTBA MO OTPACISIM MPOMBIIIICHHOCTH.
OTa cucTemMa TIO3BOJISIET yCTaHABIMBATH HOPMBI OpaKkOBKM HCXOJS W3 CTEMECHU
OTBETCTBEHHOCTH W3JIEJIM C YYETOM CIIOKHBIIECIHCS TPaKTUKU pa3pabOTKH
OpaKOBOYHBIX HOPM JUIsl KOHKPETHBIX BUAOB Mpoaykmnwu. Kiaccy wim rpynme ¢
MEHBIIMM HOMEPOM COOTBETCTBYIOT Oojee BbICOKHE TpeOoBaHus. Paznuia
YPOBHEW 4YBCTBUTEIHHOCTH JABYX COCEIHUX KJIACCOB IMPEBHIIIACT HE MEHEE UYeM B
JIBa pasza MOTrPELIHOCTh OLEHKH AEPEKTOB, UYTO OOECHEUYMBAET OAHO3HAYHOCTH
pPE3yNBTaTOB KOHTPOJIS. YPOBEHb UyBCTBUTEIHLHOCTH TIEPBOTO KJIACCA WIIA TPYIITIHI

00ecreynBaeT M0 BO3MOKHOCTH CAMBIN KECTKUH KOHTPOJIb W3JICINM.



1.4. IloHsATHE O CTATHCTHYECKOH 00pabOTKe Pe3yJIbTATOB

Hepa3pylawuero KOHTpoJIs

Jlns mpoBefieHUsT Hepa3pylIalomero KOHTPOJs HEoOXOAMMO, BO-TIEPBBIX,
BBIOpATh anmaparypy, COOTBETCTBYIOIIYIO MOCTABJIEHHON 3aJaye, TO €CTh TAKYIO
anmnaparypy, KOTOpas C JOCTaTOYHOM CTENEHBIO JTOCTOBEPHOCTH TMO3BOJIUT
OOHapy>XuUThb HamOoJiee OmacHble W XapaKTepHbIE J1e(PEKThl B KOHTPOJIUPYEMOM
uznenuu.  Bo-BTOpblX,  HEOOXOOUMO  3aJaTbCd  TpeOyeMOW  CTENEHbIO
JIOCTOBEPHOCTH  OOHapyXeHusi J1e(peKToB, OMacHBIX JJs  OKCIUTyaTalluu
KOHTPOJUPYEMOIrO0 M3Jenaus. B  TpeTbuX, KOHTPOIMPYIOLIYIO ammaparypy
HEOOXOJMMO HACTPOHUThb, MOJ00paB UYYBCTBUTEIBHOCTh U  pa3peuIaroulylo
CHOCOOHOCTh TAKMM 00pa3oM, 4TOObI YAOBIETBOPUTH BTOPOMY TPEOOBaHMUIO.

Onpeodenenue cpeOHux pasmepos oepekmos u Oucnepcuu CpeoHux pasmepos.
Paccmotpum npornecc 00pabOTKU pe3yIbTaTOB MU3MEPEHUI Ha IpUMEpPE KOHTPOJIS
CIUIOIIIHOCTH MAaTEPHUAIIOB, IETAJICH U U3IEIHII.

[Ipennonoxkum, 4YTO  MPOUBBOAUTCA  KOHTPOJIb  HAJIWYMsl  PAKOBUH,
HEIPOIIaBOB, Ia30BbIX My3bIPHKOB U MOCTOPOHHUX BKJIIOUYEHUN B METAJUIMYECKOM
CIIUTKE.

[Ipesx/e Bcero HEOOXOAUMO OMpeNeNuTh CpefHuii pasmep Aedexra 0. [
ATOTO HM3MEpPSETCS MaKCHUMaJIbHBIA pa3mep nedexTtoB X; He MeHee yem y 20

paziuunbIx aedekToB (i>20). Cpennuii pa3mep AedeKTa paBeH:

0 +0y+...+0; 1

=YX (1.1)

0=

ODTa BeIMYMHA B MaTeMaTHUYECKOM CTAaTUCTHUKE HA3BIBACTCSI MaTEeMaTHUYECCKUM
OXHUIaHHUECM.

3aTem HaxoOsATCsa OTKIIOHCHUS Pa3MCPOB JlC(l)CKTOB € OT CPCAHCTO 3HAYCHUA:

ot

€,=0-0q, 8,=0—-0,, g, =X—X,,,



W BBIYUCIIACTCA JUCIICPCHA

2 .2 2
G2 &l tey+.ten 1 iglg (1.2)
n(n-1) n(n-1);3

BennuuHa G Ha3bIBaeTCs CPCOAHCKBAAPATUIHBIM OTKIIOHCHUCM!

(1.3)

[TpubnukeHHOE PABEHCTBO MOJIyYaeTCs, KOT/Ia YUCIO U3MEPEHUN N BEJIUKO,

2

tak 4ro N >>1 u n (n-1) ~n°.
Pacnpeoenenue oepexmos no pazmepam. Paccmotpum och X, Ha KOTOPOM

o

yKaKeM pa3Mepbl X; OOHApyKEHHBIX Ae(PEKTOB M HMX CPENHIO BeIU4YMHY O
(puc.1.1).

Beigenum Ha ocu X TMPOU3BOJILHO MHTEpBai OX W ompeneanM KOJIHMYECTBO
nedekro dn, momamaronMx B ATOT MHTepBal. Yem Ooinbine uHTEpBan dX, Tem
Oosbmie Oymer B HeM aedekToB dn. B To ke Bpems BenmmuwHa AN Oyaer Tem

Ooubliie, YeM Oosblie 001Iee KoarndecTBo aedekToB N, Tak yto dn~nd X.

A
A
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Puc. 1.1. Pacnpenenenue nedekToB 1Mo pazMepam



BenuurHa dn 3aBHCHT Takke OT KOOpIUHATHI (MecTa BhIOOpa) mHTEpBayia dX,
T.K. 1e(heKThl Mo ocu X pacrpeaeneHbl He paBHOMEPHO, a M0 HEKOTOPOMY 3aKOHY
dn~f(x) dx. B pesyapTare moiayduMm, YTO KOJMYECTBO jaedexToB dn,

COZEPIKAIIMXCS B MHTEpBAJie pa3MepoB dx, paBHO:

dn = n f(x) dx. (1.4)
N3 Bbipa:xkenus (1.4) caexyer, 4To

9r—1-==f(x)dx.
n

W3 Teopun BEPOATHOCTH M3BECTHO, 4YTO BbIpaxkeHue (1.4) omuchiBaeT
BepoATHOCTH coObITHs UP(X), mpu koTopom B mHTepBajie dX OyaeT oOHapyxeHo dn

nedexros. CnenoBaTenbHO,

de = dP(x) u dP(x) = f (x)dx. (15)

U3 mocienHero paBeHcTBa BUAeH ¢usnueckuii cmpica ¢pynxmun f(X). Do
TIIOTHOCTH BEPOSATHOCTU HAXOXKAeHUs Ae(eKToB ¢ pasMepoM X B uHTepBanedX :
dP(x)

fx) == .

Buiuucnenue seposmuocmu o6Hapysicenus deghpekma 3a0aHH020 pasmepa Xo.



Hcxons w3 (GU3MYECKUX MPEACTABICHUH O BO3MOXKHOM paCIpeIeiICHUH
nedekToB 1o pasmepaM (o pacmpeneneHnn nedexrtoB Ha ocm X - puc. 1.1),

OTIpPEJIINM CBOMCTBA, KOTOPBIMU JOJKHA 001anath (DYHKIMS pacrpeiesieHus
f(x).
1. Haubosnpuiee KOMUYECTBO NEPEKTOB JIODKHA UMETh pasMepbl X ;  Onm3Kue

K cpenHeil BequuuHe O, NpUYeM HPH 3HAYEHMH O (QYHKIMS pacrpeeleHus
noipkHa uMeTh MakcumanbHoe 3Hauenue: T (X) =T, -

2. ECTECTBEHHO MPEAIIONOKNTH, YTO C OJTMHAKOBON BEPOATHOCTHIO MOYKHO
0GHapyKUTH TeEKTHI C pasMepamu X ; GOJIbIIE U MEHBIIE CPETHEN BETMIMHBI O .
CnenoBarenbHO, (PyHKIUS pacpeneaeHus JOKHA ObITh YETHOW OTHOCUTENBHO
sHadenns B Touke 0: f(X —X)=f(X+X).

3. KoymuecTBo ne(heKTOB T€M MEHBIIIE, YeM OO0JIbIIE PasMephl NIEPEKTOB X
OTJIMYAIOTCA OT CpeHero 3HadeHus 0. JleeKThl 6eCKOHEUHO OONBIINX Pa3sMEpPOB

orcyrctryior, Tak uto |jmf(x)=0.
X—>00

Onnoit u3 PyHKIMIA, YAOBICTBOPSIONICH BCEM TUM CBONCTBAM, SIBJISCTCS

dbynknus [Maycca:

1 (X —X)?
f(X)=——exp(———). 1.6
()= em(-= ") (16)
Puc. 1.2. ®ynkuus ['aycca nis
f(x)

|
|
I
|
|
|
|
|
X% X

Puc. 1.3. K yucnennomy



onpenesieHuto uurerpania (1.7)
f(x)

pPAa3IUYHBIX 3HAYECHUU G

I'paduxu pynkumu "aycca (1.6) npuseaens! Ha puc.1.2. U3 rpadukoB BUIHO,
yT0 MakcuMyM QyHKIUU [aycca 1ocTUraercs Ipu 3Ha4eHUH 0 . DTOT MaKCUMyM
TeM 0OJIbLIE U TEM OCTpEE, UeM MeHblIe aucnepcus . C pocToM IUcCIepCuu
MaKCUMYM MOHMkaetcs, rpaduk pynkuuu ["aycca pacmmpsercs. B Hamem cirydae

YBEJIMUEHUE G TOBOPUT O pocTe pazbpoca 3HadeHH Xj. CormacHo dopmye

(1.5) BeposTHOCTB TOTO, YTO AC(PEKT C pa3MepoOM X MOMaaAeT B MHTEepBaa dX, paBHa:

dP(x) =f(x)dx.

Torna BeposTHOCTE OOHapykeHHs AedeKTa ¢ pasMepoM X > X paBHa:

o0
P(x > Xg)= [f(x)dx. (1.7)
X0
Ha puc. 1.3 mnoxka3an rpaduk ¢dyskiuu (1.6), Ha KOTOpOM 3aIITPUXOBAHHAS
4acTh YUCJIEHHO paBHa 3HaYeHUI0 uHTerpana (1.7). U3 rpaduka cnemxyert, uro

uHTterpan (1.7) MOXKHO NIPEACTABUTh B BUJIE Pa3HOCTHU ABYX UHTETPAJIOB:

P(x > Xg) =Ojof (X)dx — onf (X)dx .



[ToncraBuB B 31O BhIpaxkeHue Qpynkuuio ['aycca (1.6), momyuum

P(x>x0)=ﬁ(fexp( (X2 )% gy j exp(— G) Ydx . (L.8)

X —0 _
.Torma dX = odt, mpu X =X

BBenem HOByIO niepeMeHHyto 1=
o

Xg — X

BenuuuHa t=0, mpu X = Xy t= . Ipu atux ycnoBusax unterpai (1.8)

IMPpUMCT BUI

(Xo—Yy
P(X> Xo)= = [exp(—t2/2)dt— [ "exp(-t?/2dt. (1.9
Nerd| N

WuTterpan jexp( —t%] 2)dt = \/; Torna Beipakerue (1.9) MOXHO

npeaAcCTaBuTh B BUAC

(Xo—i%
P(X > Xg)= %(1—\/% | exp(—t2 /2)dt),
0

501041

P(X > xo):%(l—()(xo ).

A 124
3necs O(2) = —Iexp(—tz [/ 2)dt - unTerpan omu6ok, KOTOPHIit
T
0

TaOyJIMpPOBaH.

I[J'IH HaxXO0XIACHUA MHTCTPAJIad OIIOOK JOCTAaTOYHO HaWTHU MaTeMaTUYECKOE

OXuaaHue X , BBIYUCIINTh JUCIICPCHUIO O H 3aJ4aThb MAaKCHUMaJIbHO JOITYCTHMBIC



pa3Mepsl nedexra Xo. [Tociie 3Toro MoKHO ONpeAenuTh Z 1 10 TaOauIaM HAauTH
3HaueHue nHTerpana omubok d(z). Jlanee ompenensieTcss BEPOSITHOCTD

HaXOXICHUA ,ZIG(l)GKTOB C pasM€paMH, IIPEBBIIIAIOIHNMHU Xp.
1 R _
P(X > Xg)= 5(1—0(2)), 7=—.
0}

B nedexrockonuu 06s19HO npennonaraercs, uro P(X > Xy)=0,99. Oro

O3HAYaeT, YTO MPUOOPHI TOJBKHBI OBITH HACTPOEHHI Tak, 4To0bl U3 100 nedekToB ¢
pasMepaMu X > Xq ObLTM OOHaApyx)eHbI 99 nedeKToB; MPOIyIIEHHBIM MOXET ObITh
TOJBKO OAWH JAe(EKT.

1.5. HageskHOCTHh cCTEeMBbI KOHTPOJIA KauyecTBa U3/1eJ Uil

Cucrema KOHTPOJIA — 3TO COBOKYITHOCTh CPEACTB KOHTPOJIS U UCIIOJHUTENEH,
B3aMMOJICUCTBYIOIINX ¢ OOBEKTOM KOHTPOJIS MO MPaBUIIaM, YCTAHOBJICHHBIM
cootBercTBytomen nokymentamueit ('OCT 16504 — 81). dynkuueit Takoit
CUCTEMBI SBJISIETCS OOHAPYKEHHUE U TIPaBUJIbHASI OLIEHKA KaXJ0ro AeeKTa,
U3MEPSEMbIN TTapaMeTp KoToporo X paBeH Wi MpeBbIIaeT 3HaueHue Xo,
YCTaHOBJIEHHOE€ HOPMAaTHUBHO-TEXHUYECKON JOKyMEHTauue. B pe3ynprare
KOHTPOJIS B U3JICNIMSIX, IPU3HAHHBIX TOJHBIMU, HE JOJKHO OBITh HEAOIMYCTUMBIX
nedextoB (¢ mapamerpamu X> Xg), HO MPU 3TOM JOJKHBI OBITh 3a0paKOBaHBI
TOJIBKO T€ U3/CIINS, B KOTOPBIX HMEIOTCS HEJIOMYCTUMBIE AC(PEKTHI.
HeBrimoiHeHNE cUCTEeMON KOHTPOJISE CBOeH (hYHKIIMH MPABUIBLHOM OLIEHKH
TOJIHOCTU U3JENIHS HA3bIBAETCS OTKA30M CHCTEMBI.

K oTkazam cucteMbl MOKHO OTHECTH HEMPABUIILHOE MMPUUYUCIIEHUE B TOAHYIO
MApPTUIO U3ICTUHN, COEPKAIUX HEONMYyCTUMBIE Ae(hEKThl. ITO TaK Ha3bIBacMas
Hes100pakoBKa. J[pyruM 0TKa30M CHCTEMBI SIBISIETCS TIePEOPaKOBKa, T.€. JTOKHOE
3a0pakoBaHue u3aenus. BeposTHOCTh HenoOpakoBku 0003Ha4aroT F, a
nepeOpaKkoBKH - 3. DTH BEPOSITHOCTH YaCTO UCIIONB3YIOT JJIS OIEHKH
paboTOCIOCOOHOCTH CUCTEMBI KOHTPOJISI, €€ Ha/IeKHOCTH, IOCTOBEPHOCTH,

s dextuBHOCTH. [loKa3aTenu HAACKHOCTU XapAKTEPU3YIOT CIIOCOOHOCTD



MPOIYKIIUU K COXPAaHCHHUIO pa00TOCIIOCOOHOCTH TIPH COOJTIOICHUH OIPEICIICHHBIX
YCJIOBUH AKCIUTyaTallMu U TEXHUYECKOTro o0caykuBanusi. OqHUM U3
KOJIMYECTBEHHBIX MTOKa3aTesiel HaZe)KHOCTU SIBIISIETCS BEPOSITHOCTh 0€30TKAa3HOM

paboThI, KOTOPAs AJIsi CUCTEMBI KOHTPOJIS BhIpaxkaeTcst (hopMysIon

G =1-(F+B). (1.10)

[locnencTBusi HENOOPAKOBKM W MEPEOPAKOBKM Pa3IUYHbI, MO3TOMY
pa3iMyHbl W KPUTEPUU PpELICHUS 3a1ad ONTHMM3aLUU CUCTEMBI KOHTPOJISL.
Haubonee yacto  KpuTepueM ONTUMAJIBHOM CHUCTEMBI CUHMTAETCS MHUHUMYM

CpEIIHEero pucka, orileHuBaeMbIil pyHkuuen R:

R = C]_B + C2F,

IJIE C; U Co- CTOUMOCTD IepeOpPaKOBKU U HEAOOPAKOBKH, P.

[na KpuTepua «naeanbHoro HabnaaTensa» CTOMMOCTU Cq U C; CHUTAIOTCA PaBHbIMM,
TOrAa ONTMMas/ibHan cUCTEMa KOHTpoNA obecneunsBaeT U MUHUMYM CpeHEro puUcka, u

MaKCMMyM BEPOATHOCTHOIO NOKa3aTeNa HafeXHOCTUN G, BbluncaeHHoro no popmyne (1.1).

B KauecTBe napameTtpa ¢yHKUMK R 06bIYHO BbIOMPaKOT ypoBEHb OPaKOBKU Xo. PacueT
M SKCMEPUMEHT NMOKa3bIBaIoT, YTO GYHKUUA R(Xo) NPy NPOUMX paBHLIX YCIOBUAX UMEET
YETKMIN MUHUMYM, KOTOPbIX MCMONL3YIOT LA YCTaHOB/EHWA HPaKoBOYHOrO YPOBHS, B
PaBHOI Mepe YCTpanBaloLWero nocrasLyka (OH 3aMHTepecoBaH B MUHUMyME

nepebpakoBKu), U 3aKas4nKa (OH 3aMHTEPECOBaH B MUHUMYME Hea06pPaKoBKM).

[Ipu koHTpoJie 0COO0 OTBETCTBEHHBIX W3JEIWMN, TMOCICACTBHUS BBIXOJA W3
CTpPOSI KOTOPBIX HECOM3MEPUMBI HM C KaKMMM 3aTpaTaMd Ha MepeOpaKkoBKY,
BBIOMPAIOT JPYrod KpUTEpUN pEeIICHUs 3a1a4d ONTUMU3ALUN CUCTEMBI KOHTPOJIS.
Hanpumep, B CyAOCTpOEHMH MJIsI OTBETCTBEHHBIX H3JEJIUN MPUHAT KPUTECPUU

JOCTHMXKCHHMA 3aJaHHOI'O YPOBHA HaJCKHOCTH, OHCHI/IBaCMblfI IIOKa3aTcJICM

Gy =1-F (eposiTHOCTB OTCYTCTBHS HEIOOPAKOBKH).



OnmuuM u3 myteil moBbiieHus HaaexkHocTH HMK sBnsercss ymeHbllieHUE
norpemHocTeid omneHku napamerpa X. Jpyrum myteMm sIBISIETCS BpeMEHHOE (Ha
MOMEHT KOHTPOJIS) CHIDKCHHE TPaHHIl JOMycKa, T.e. (pukcamus 0oJjiee MEIKUX
ne(eKTOB ¢ TOCJICIYIONIUM JIOMOJTHATEIBHBIM — aHAJIH30M Opaka. Ilpu
aKyCTUYECKOM W TOKOBHUXPEBOM METOJIaX KOHTPOJIS 3TO BBIPAXKACTCA B
MOBBIIICHUN TTOMCKOBOW YYBCTBUTEJIBHOCTH, HO TIPM KOHTPOJE M3JCIHM Ha
ypoBHe X< X, Bo3pacraer mnepeOpakoBka. s ee YMEHBIICHUS ITOBTOPHO
MPOBEPSIOT  3a0paKkOBaHHYH) MapTUI0O WU JIOTNIOJHUTEIBHO  OLICHUBAIOT

3adukcupoBaHHble aedekTl. Takum 00pa3oM ynaeTcsi JOOUTHCS JOCTATOYHO

BBICOKOTO ypoBHS moKasarens Hagexnoctn Gg =0,997 npu HesnaunrensroM

(o 5%) yBeNMUEHUU JIOMIOJHUTENBHBIX 3aTPaT, CBSI3AHHBIX C MOBBIIMICHUEM
HAJIE)KHOCTU CUCTEMbI KOHTPOJIS.

1.6. CpaBHeHue pa3pylIalOUIUuX U HEPA3PYyIIAIIUX METOA0B KOHTPOJISI

Huxe npuBOASTCS MEPEYHU MPEUMYIIECTB U HEIOCTATKOB HEpa3pyIIAOIINX
W pa3pylialolux METOJ0B KOHTpoJjs. [lepeueHb Obul BIepBbIE cOocTaBiieH Mak-
Mactepom [3].

[IpenmytecTBa pa3pylarIMX METOJI0B KOHTPOJIS

1. UcnibiTanust OOBIYHO UMUTUPYIOT OJHO WMJIM HECKOJIBKO pab04YuX yCJIOBUH.
CrnenmoBarenbHO, OHU  HEMNOCPEJICTBEHHO  HAIpPaBJICHbl Ha U3MEPEHUE
AKCIUTYaTallMOHHOW HAI)KHOCTH.

2. VcneiTanust 0OBIYHO TMPEACTABISIOT COOOM KOMMYECTBEHHBIC M3MEPEHUS
pa3pymaInX HArpy30K WM CpOKa CIYXObl 70 pa3pylieHUs IPU JTaHHOM
Harpy>kKeHU 1 yciaoBusiX. Takum oOpa3om, OHU MO3BOJISIOT MOJYYUTh YHUCIIOBBIC
JAaHHBIC, TIOJIE3HBIC NI KOHCTPYUPOBAHUS WM ISl pa3pabOTKU CTaHAApTOB WITU
crienuQuKaIuu.

3. CBa3b MeXy OOJNBIIMHCTBOM H3MEPEHUHN pa3pylIaloMIMM KOHTPOJIEM H
U3MEpPSIEMBIMA  CBOMCTBaMHM  MaTepuaioB  (OCOOCHHO  TMOJ  HArpy3KoOW,
UMUTUpYIOIIEH  pabouue  ycioBusi) o00byHO  mpsiMas.  CregoBaTelnbHO,
UCKJIIOYAIOTCS CHOPbl MO pe3yJibTaTaM UCHBITAHUS W WX 3HAYCHUIO IS

3KCHHyaTaHHOHHOﬁ HaJACKHOCTHN MaTCpualia U JCTaJIN.



HenocraTku pa3pyiiaronimx METOJA0B KOHTPOJIA

1. WcnepiTanusi HEe TPOBOASAT Ha OOBEKTaX, (PAKTUUECKH TPUMEHSIEMBIX B
AKCIUTyaTallMOHHBIX  ycioBusAX.  CrlegoBaTelbHO,  COOTBETCTBUE  MEXIY
UCITBITHIBAEMBIMA OOBEKTAMHU W OOBEKTAMH, MPUMEHSEMBIMHA B JKCIUTyaTaIluu
(0COOEHHO B MHBIX YCIIOBHSX ), TOJDKHO OBITh JOKa3aHO MHBIM CIIOCOOOM.

2. WcnplTaHus MOTYT TPOBOJMTHLCS TOJBKO HA YacTU M3JENIUNA U3 TMapTHH.
Onu, BO3MOXKHO, OYIyT HMETh HEOOJBIIYI0 IIEHHOCTh, KOT/Ja CBOWCTBA
W3MEHSIOTCS OT JASTalu K JICTalIH.

3. HacTo ucCnbITaHUsI HEBO3MOKHO MPOBOJNUTH Ha LENON AeTanu. McnbiTanud
B OTOM CJydyae OrpaHUYUBAIOTCS OOpa3lloM, BBIPE3aHHBIM U3 JETAIA WU
CIEIMAJIBHOTO MaTepHuaia, OOJIalalolIuX CBOMCTBAMH MaTepuana JIeTallu,
KOTOPBIN OYJET NPUMEHSTHCS B pa0OUYNX YCIOBHSIX.

4. EnHUYHOE UCIIBITAHUE C PA3PYLICHUEM MOXKET ONPEICIUTh TOJIHKO OHO
WM HECKOJBKO CBOMCTB, KOTOpHIE MOTYT BIIMATh Ha HAJACKHOCTh H3JCIUS B
paboyux yCIOBHSIX.

5. Pazpymarorniyie MeToibl KOHTPOJIS 3aTPYAHUTEIIBHO IPUMEHATh K JCTaId B
yCIOBUAX 3KcIuryatanuu. OOBIMHO IJiI1 3TOro paboTa MpeKpalaercs, U JaHHas
JeTallb yAIsIeTCs U3 pabouuX YCIOBUM.

6. KymynsaTuBHBIE H3MCHEHHS B TCUCHHE IIEpHOJa BPEMEHH HENb3S
M3MEPUTh HA OJHOM OTIEIBbHON AeTaiu. ECiu HECKOIBKO AeTalnel U3 OJHOU U TOU
K€ TIapTUHU MCIBITHIBACTCS B TMOCJICIOBATEIBHOCTH B TEUEHHUE KAKOTO-TO BPEMECHH,
TO HYKHO JI0OKa3aTh, YTO JCTaJN ObUIA OJMHAKOBBIMU. ECiu neTanu npuMeHsoTCs
B paboyux YCJIOBHUSX W YIAISIOTCS  TOCJE Pa3IMYHBIX IEPUOJI0OB BPEMEHHU,
HEOOXOIMMO JOKa3aTh, 4YTO Kaxkaas Oblla TOJBEP)KEHA  BO3JCHCTBHIO
aHAJIOTUYHBIX pa0O4YMX YCJIOBUM, TPEXKAE YEeM MOTyT OBbITh IOJTYYEHBI
00OCHOBaHHBIE PE3yJIbTATHI.

7. Korma neranu M3roTOBJICHBI M3 JIOPOTOCTOSIIErO0 MaTepualia, CTOUMOCTD
3aMEHBI BBIMICIIINX W3 CTPOs JAeTajeli MOXKeT ObITh O4YeHb BbICOKA. IIpu 3TOM
HEBO3MOXHO BBIIIOJIHUTH COOTBETCTBYIOIIEE KOJUYECTBO U Pa3HOBUJHOCTHU

paspymaromux METOJ0B HCIIbITAaHUH.



8. MHorue paspyaronme METOIbl UCTIBITAHUN TPEOYIOT MEXaHUUECKOW WIIH
JIpyroi mpenBapuTeNbHOM  00paOOTKM  MCHBITBIBaeMoro obpasma. Yacto
TpeOyIoTCsl KpyIHOTa0apUTHBIE, JAIONINE OYeHb TOYHBIC Pe3yJIbTaThl, MAITUHBL. B
pe3yNbTaTe CTOMMOCTh HWCIBITAHUNA MOXET OBITh OYEHb BBICOKOH, a YHCIIO
o0pa3loB AJig UCHBITAHUA OrpaHuYeHHBbIM. Kpome TOro, 3TW HCHBITaHUS BeChbMa
TPYJOEMKHU U MOTYT IIPOBOJUTHCS TOJILKO PAOOTHUKAMU BbICOKOM KBaTU(UKAIIIH.

9. Pazpymaromme ucnbITaHus TPeOYIOT OOJBIION 3aTpaThl YEIOBEKOUYACOB.
[Ipon3BOACTBO J€Talled CTOUT YPE3BBIYAWHO IOPOrO, €CIM COOTBETCTBYIOIIUE
JUTUTEIbHBIE UCIIBITAHUSI TPUMEHSIOTCS KaK OCHOBHOM METO]I KOHTPOJISI KauecTBa

MPOAYKIIUH.
lIpeumywecmea nepazpyuarouwux memooo8 KOHMpoJis

1. UcnpITanust IpoBOAATCA HETOCPEACTBEHHO HA M3JAENUSAX, KOTOpbIE OYIyT
IPUMEHATHCS B pab04MX YCIOBUSIX.

2. VcnblTaHusg MOXHO MPOBOAMTH Ha JIFOOOH AeTallv, MpeaHa3HAYeHHOU IS
paboThl B peadbHBIX YCIOBUSIX, €CIM 9TO JKOHOMHYECKHM OOOCHOBaHO. JTHU
UCIIBITAaHUSI MOKHO TMPOBOJUTH Ja)Xe TOrJa, KOrja B MapTUU UMEETCs OOJbIIoe
pasnuyre MEeXy JETaIsIMU.

3. McnblTaHuss MOKHO MPOBOAMTH HA LIEJION JETAJIM WIM Ha BCEX €€ OMACHBIX
ydyacTkax. MHOrue omacHble C TOYKM 3PEHMS IKCILTYyaTallMOHHOM HaJEKHOCTU
YUYaCTKU JIETaIH MOTYT OBITh MCCIIEI0BaHbl OJJHOBPEMEHHO HJIM MOCJIEI0BATENbHO,
B 3aBUCUMOCTH OT YJ00CTBa U 11€J1€CO00pa3HOCTH.

4. MoryTt ObITh TIpoBeieHbI UcTibITaHust MHOTUMH HMK, KaXk1blil U3 KOTOPBIX
YYBCTBUTEJIEH K Pa3IMYHbIM CBOWCTBAM WM YacTSIM MaTephaia WId JEeTalH.
Takum oOpa3oM, UMeETCsl BOBMOXHOCTb HU3MEPUTH CTOJIBKO Pa3IMYHbIX CBOWCTB,
CBSI3aHHBIX C pa0OYMMH YCIOBHUSIMHU, CKOJIBKO HEOOXOIUMO.

5. Hepazpymaromnime MeTo1bl KOHTPOJISL YaCTO MOKHO HNPUMEHSTh K JE€TAJIA B
pabouux ycloBUAX, 0€3 MpeKpalleHus padoThl, KpOME OOBIYHOTO PEMOHTA HIIU
nepuoAoB npoctosi. OHM HEe HapyHIalOT U HE U3MEHSIOT XapaKTEPUCTUK pabodnx

neTajeiu.



6. Hepaszpymaroniye MeToabl KOHTPOJISI MO3BOJISIOT MPUMEHUTh MOBTOPHBIM
KOHTPOJIb JAHHBIX JCTallel B TCUEHHUE JIFOOOTO IMeproaa BpeMeHH. Takum o0pa3om,
CTETNIEHb MOBPEXKICHUN B IIPOLIECCE IKCILTyaTalluH, €CIIH €€ MOKHO OOHAPYKUTh, U
€€ CBSI3b C pa3pylICHHEM B TPOIECCE OAKCIUTyaTallud MOTYT OBITh TOYHO
YCTaHOBJICHBI.

7. Tlpu Hepa3pylIalONIMX METOJIaX UCHBITAHWM JAeTalld, U3TOTOBJICHHBIC W3
JIOPOTOCTOSIIIIETO MaTepuaia, HE BBIXOJAT U3 CTPOsl MPU KOHTpoJie. BO3MOKHBI
MOBTOPHBIE MCIBITAHUS BO BpEMS MPOMU3BOJICTBA WM JIKCIUTyaTallUH, KOTJla OHU
PKOHOMUYECKHU U MPAKTUYECKU OMPaB/aHBbI.

8. Ilpu Hepaszpymarommux METOJax HCHbITaHUN TpeOyercss HeOoJiblias (Wiu
COBCeM He TpeOyeTcs) IpeaBapuTelibHas oOpaboTka o00pa3ioB. HekoTtopeie
YCTPOMCTBA [JIi WCHOBITAHUMN SIBJISIIOTCS TOPTATHUBHBIMHU, 00J1aJal0T BBICOKUM
OBICTPOJICHCTBUEM, B psiie CIy4dasx KOHTPOJIb MOXKET OBITh IOJHOCTBHIO
aproMatn3upoBaHHbiM. Crtoumocte HMK Humxke, dYeM COOTBETCTByrOIIas
CTOMMOCTD pa3pylIatoluX METOJ0B KOHTPOJIS.

9. BONBIIMHCTBO HEpa3pyLIAKOIINX METOJIOB UCHBITAHUS KPATKOBPEMEHHBI U
TpeOYIOT MEHBIIEH 3aTpaThl YEIOBEKOYACOB, YEM THUIUYHBIC pa3pylIalolIue
METOJbl MCHBITAHUN. DTH METOAbl MOYKHO MCIIOJIB30BAaTh MJiII KOHTPOJS BCEX
JeTaJIe  MPU MEHbIIEH CTOMMOCTM  WJIM CTOMMOCTH, COIIOCTaBUMOM CO
CTOMMOCTBIO Pa3pylIAIONIUX METOJ0B UCIBITAHUMN JUIIL HEOOJBIIOTO MPOIEHTA
JIETAJIEN B LEJIOW MAPTUH.

Henocratku Hepa3pyaromux MeTo10B KOHTPOJIsS

1. UcnbiTanusi OOBIYHO BKJIFOYAIOT B c€0sl KOCBEHHBIE U3MEPEHUSI CBOWCTB,
HE MMEIOIIMX HEMOCPEACTBEHHOTO 3HAYEHUs MpHU 3KcIuTyaTanuu. CBsi3b MEXIY
TUMHU U3MEPEHUSIMU U DKCIUTyaTallMOHHOW HAJIe)KHOCTHIO JOJDKHA OBITh JOKa3aHa
JIPYTUMHU CIIOCOOaMHU.

2. VcnbiTanus 0OBIYHO KaYECTBEHHBIE M PENKO - KoJudecTBEeHHbIE. OOBIYHO
OHM HE JAIOT BO3MOXKHOCTH U3MEPEHUs pa3pylIaoNINX HArPY30K U CPOKA CITY>KOBI
70 pa3pylleHus Aaxke KOCBeHHO. OHM MOTyT, OJHAKO, OOHAPYXUTh Ae(hEeKT WIn

POCIEANTH MPOLECC PA3PYLICHUSI.



3. OObuHO TpeOyIOTCS HWCCIEAOBaHUS HA CIENHAIBHBIX 00pasmax u
UCCIICIOBAaHHE Pa0OYUX YCJIOBHU JIJII MHTCPIIPETAIMHA PE3YJIbTATOB HCIBITAHUS.
Tam, e COOTBETCTByMONIAsh CBsA3b HE ObUIAa JOKa3aHa, M B CJIy4asx, KOIJa
BO3MOXKHOCTH METOJWKH OTPAaHWYCHBI, HAOJIOIATEIIM MOTYT HE COTJIACHUTHCS B
OLICHKE PE3yJIbTATOB UCTIBITAHHIA.

Bonpoce! 1j1s1 camonpoBepku Tembl 1.

1. B kakux ciaygasx nHeoOxoaumo npumeHeane HMK?

2. Ha3zoure ocHoBHBIE Buasl HMK.

3. KaxoBel TpeboBanus, npeabsasisiembie kK HMK?

4. B yewm, Ha Bam B3I, COCTOMT OCHOBHAS 3aJa4a CUCTEMbI KOHTPOJISA

KadyecTBa TMPOTYKIIHH?

S. JlaiiTe onpenenennst OCHOBHbIX kputepues 3 dexrnHoctn HMK.

6. Uewm omnpezensieTcst Hale)KHOCTb CUCTEMBI KOHTPOJISL KauecTBa?

7. Kakue BHIBI OTKAa30B CHUCTEMBI KOHTpOJII KadecTBa BBl MOYKETE
Ha3BaTh?

8. C KakoM LEnpI0 BBEJEHA CUCTEMA KJIACCOB YYBCTBUTEIBHOCTH M

IpyII KayecTBa?
Q. ITepeuncnure ocHOBHBIE HenocTatku HMK.

10. KakoBbl OCHOBHBIE HEJTOCTATKH PAa3PYIIAIONIUX METOJA0B KOHTPOJIA?

TeKcThl Ipyrux JEKIHUOHHBIX MAaTEPUATIOB U BOIIPOCHI I CAMOIIPOBEPKHU
npenacrasiensl B mocooun Kanesckuii U.H., CansuukoBa E.H. Hepaspymaromiue
METO/Ibl KOHTPOJIs. YueOHoe nocobue. Bnanuocrok: u3a-so JABI'TY, 2007






