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JlabopaTopHbie pa6oThI 8 cemecTp - 12 yacos;
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JlaGopaTopnasi pabora
KontpoabsHas padora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu nywHes B. 1.
[IpenomaBaTelib Waenmugmarop | R12CBMD5-GlushnevVD-6e9a8ba7 B.JI. I'nymines
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Cepos H.A.

Waentuduratop

R708da564-SerovNA-06ab7859

H.A. Ceposn

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmucs)

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kenbakos W.H.

Waentuduratop

R839a3a63-ZhelbakovIgN-f73624c

(pacuudpoBka
TIO/ITUCH)

U .H. XXenbakos

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozmucs)

(pacmudpoBka
TTO/ITUCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoOeHMs] TUCHUILIMHBI. MU3yYEHHE OCHOBHBIX METOJOB M3MEPEHHs pacxoja >KUJIKOCTH U
ra3a, MPUHITUIIOB JICHCTBUS U METPOJIOTUIECKUX MOJIeTICH Hanboliee paclpOCTPAHEHHBIX PACX0I0MEPOB

33[{3‘11/1 AUCHHUITIMHbI

- *u3y4eHHE (PU3MYECKUX SBJICHHUI U 3aKOHOB, JICXKAIUX B OCHOBE MPUHITUIIOB JCHCTBHS

pacxoaoMcEpoOB.;

- *IIOCTPOCHHUE METPOJOIMUECKUX MOJENIEH pacX0I0MEPOB KHUIKOCTH U rasa;

- *OBJIa/ICHUE METOUKOM aHaIM3a METPOJIOIMUECKUX U SKCIUTYaTallMOHHBIX XapaKTEPUCTUK
COBPEMEHHBIX CPEJCTB U3MEPEHUSI pacXoa;

- OBJIQICHUE OCHOBAMH METPOJIOIMYECKOI0 00ECTIeYeHUsI PACX0A0MEPOB U CYETYUKOB
KOJIMYECTBA: 3TAJIOHbI, METO/Ib U METOJIUKH UCIIBITAHUN U TIOBEPKHU.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 Cnocoben
000CHOBBIBATH
IPUHUMAEMEBIC IPOCKTHBIC
PEIICHHSI, OCYIIECTBIISATh
MIOCTAHOBKY H BBITIOJHSTH
9KCIIEPUMEHTBHI 110
MIPOBEPKE UX KOPPEKTHOCTH
1 3¢ peKTUBHOCTH

N-1nk-1 JlemoHCcTpUpYeT
3HaHUE METOJIOB aHaIu3a U
CHUHTE3a JIMHEHHBIX U
HEJIMHEHHBIX 3JIEKTPUUYECKHUX,
AIIEKTPOHHBIX, IIH(PPOBBIX
cucTeM

3HATh:

- *OCHOBBI CXEMOTEXHHUKHN aHAJIOTOBBIX
U3MEPUTEIIBHBIX YCTPOUCTB B
COBPEMEHHBIX PACX0J0MEPAX KUAKOCTHU U
rasa;

- *[IPUHLHIIBI IOCTPOEHUS CTPYKTYPHBIX,
(YHKLINOHATIBHBIX U PUHIUITHAIBHBIX
CXEM aHAJIOIOBBIX U3MEPUTEIIBHBIX
YCTPOMCTB ISl peallu3aluu
MU3MEPUTEIIBHBIX POLEAYDP B CPEICTBAX
U3MEPEHHUS pacxona.

YMETh:
- *[IPOBOJUTH AHAJN3 U CUHTE3 JTMHEHHBIX
Y HEJIMHEHHBIX JJIEKTPUYECKUX U
AIIEKTPOHHBIX CXEM B CpEACTBaX
MU3MEpPEHUS PacXo/a;

- OTIPEACIIATH AITOPUTMBI 00PabOTKHI
U3MEPUTENIbHON HHPOPMALIUU OT
NEPBUYHBIX ITpeoOpa3oBarenei pacxoaa,
o0ecreunBaroIye MOBBILICHHYIO
HAJEKHOCTb U TOYHOCTb U3MEPEHUS
pacxoza.

[TK-4 Cniocoben
AQHATM3UPOBATH COCTOSTHHE
CPEICTB U3MEPEHUN B
OpTraHM3aIiH, BHSIPCHHE B
MPOIECCHI TPOU3BOICTBA
HEOOXOIMMBIX CPEJICTB
U3MEPEHUI U CTaHAAPTHBIX
00pasIoB U METOIUK
U3MEPEHU

W J1-2nik-4 [IpoBoguT
KaJTMOPOBOYHBIE MTPOLIEYPBI
MU3MEPUTENIBHBIX CUCTEM

3HATb:
- OCHOBHBIE METO/IbI TOBEPKU
pacxoaoMEpoOB U CUCTUYHUKOB KUAKOCTH,
ATAJIOHBI UCTIOJIb3yeMbI€ TIPU TTOBEPKE;

- *0COOEHHOCTH PUMEHSAEMBIX
TEXHUYECKUX PEIICHUH U X BIUSHUE HA
METPOJIOTHUECKUE XAPAKTEPUCTHKU
pPacxos10MepoB.

YMETB:
- AaHAJIM3UPOBATH PE3YJIbTAThI
JKCIIEPUMEHTAIILHON ITPOBEPKU




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

METPOJIOTHYECKHUX XapaKTEPUCTUK
pacxos0MepPOB U ONPEAETATh UX
IIPUTOIHOCTD K IKCILTyaTalllu;

- *OlICHUBATh JIOCTOMHCTBA U HEJOCTATKHU
Pa3IMYHbIX TUIIOB PACXOJAOMEPOB U
MPUMEHSEMbIX B HUX TEXHUYECKUX
pEeLICHHUIA.

2. MECTO JJUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JMcuuIuiiHa OTHOCHTCS K OCHOBHOM MNpO()eCCHOHAIBLHOW 00pa3oBaTeNbHON IporpamMme
BreruncnurensHo-u3Mepurenbabie  cuctembl (nainee — OIIOIT), wanpaBnenuss moarorosku 09.03.01

I/IH(1)OpMaTI/IKa K BBIYHUCIUTCIIbHAA TCXHHKA,

OaxanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh OCHOBBI MEXaHHUKH KUAKOCTEH (B 00beMe 0011ero Kypca GU3NKN) U TEOPETUIECKHAE OCHOBBI

QJICKTPOTCXHUKHU

YPOBCHB O6paSOBaHI/I${Z BBICHICC 06paSOBaHI/Ie -

- 3HaTh TeopeTnyecKre OCHOBbI MHPOPMAIMOHHO-U3MEPUTEIbHON TEXHUKH, METPOJIOTHH,
CTaHJApTU3aLMH U cepTU(dUKaLUU
- 3HaTh OCHOBBI AJIEKTPOHHUKH, CXEMOTEXHUKH, OCHOBBI MHUKPOTIPOLIECCOPHBIX CUCTEM M LU(PPOBOIA

00pabOTKH CUTHAJIOB.

- yMeTb AHAJIU3UPOBATh U PACCUMTHIBATH OTPELIHOCT U3MEPHUTENIbHBIX IPeoOpazoBaTeie
- YMEThb POU3BOIUTH CUHTE3 aHAJIIOTOBBIX U IIU(PPOBBIX CXEM, PEAIU3YIOIUX OCHOBHBIE AJITOPUTM

00pabOTKH CUTHAJIOB

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUM JTUCHUIUIMHBI, HEOOXOIMMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTb JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX euHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIC TOHATHS U 12 8 2 2 2 - - - - - 6 - Ilodzomogka pacuemnvix 3adanuii: Ipu
OIpe/eIICHUS B TypOyJICHTHOM TEYCHUH KHUIKOCTH B
PacxoaoMeTpUH Tpybonposoze quamerpom 100 MM
11 OCHOBHBIE TIOHATHSA: 6 1 1 1 - - - - - 3 - MaKCHMaJIbHasi CKOPOCTb B LIEHTPE
pacxoj 1 KOJIMYECTBO TpyOomnpoBoa paBusercs 2m/c. Vcnonb3ys
KUAKOCTH (Taza), CTETIEHHOM 3aKOH JJIsl IIOJIsl CKOPOCTE! B
MacCOBBIi U 00BEMHBIH TpyOompoBoze, mpu Ko3hPpHUIEeHTE
pacxozsl, THAPaBINYECKOTO COIIPOTUBIICHHS (JSIMO1a)
pacxoaoMepsl, Tpybomposoaa, pasaoro 0,025, paccauraTsh
CYETYUKH KOJIMYECTBA U pacxo/1 )KUAKOCTH U BBIPA3UTh €ro B (M3/c) 1 B
npeoOpa3oBaTenn (M3/3).
pacxona Ilodzomogxa pacuemnvix 3adanuii: 1. Ipu
1.2 MerTpomnorudeckue u 6 1 1 1 - - - - - 3 - JIAMMHAPHOM TE€YEHHUH KUIKOCTH B
3KCIUTyaTallHOHHbIE TpyOompoBojie AuamMeTpoM 20 MM
XapaKTepUCTHK MaKCHMaJlbHasi CKOPOCTh B IICHTpE
pacxoaoMepoB TpyOOnpoBOIa paBHsieTcs 2m/c. Paccunrarh
pacxo ¥ BeIpa3uth ero B (M3/c) u B (M3/4).
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[3], ctp. 7-43
2 I'upponuHamudeckue 12 2 2 2 - - - - - 6 - Ilodzomogxa pacuemulx 3a0aHuil:
METO/IbI U3MEPEHUS Paccunrars nepenasn naBieHus B TpyOKe ToKa
pacxoza JKHJIKOCTH, €CJIM Ha 3a/IaHHOM JUTMHE TPyOKH ee
2.1 Amnanus 12 2 2 2 - - - - - 6 - cedeHHue yMeHbIIaeTcs B 4 pa3a, a CKOPOCTh
THPOJMHAMHYECKUX KHJKOCTH B HAYaJIbHOM CEYE€HHU COCTaBIISIET 5
METOJIOB U3MEPEHHUS M/c. (CumraTh: MWIOTHOCTH Xuakoctu 1000
pacxona Kr/M3 , TpyOKa pacroJiokeHa TOPU30HTAIBHO)

Iloozomoeka pacuemnvix 3ad0anuii: VI3pecTHO:

5




JIMaMeTp MPOTOYHOM YacTH TYpOMHHOTO
cueTynka 45 MM, TUamMeTp oOTeKaTess U
CTYNHLBI TypOUHKY 25 MM; pacxox 20 m3/4ac;
CcpemHHid pagryc TypOMHKH (paanyc JONacTy B
TOYKE CpeAHEH CKOPOCTH MOTOKA) 23 MM U YTOJI
CKOJIBXKEHHS JIOTTIACTH B 3TOH Touke =60 rpax.
OnpenenuTs CKOPOCTh BPAIICHUS TYPOMHKH
(o6opoTHI/CeK).
H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOG:

[2], ctp. 10 - 14, cTp. 230 -242

DNeKTPOMarHUTHBIN
METOJ] U3MEPEHUS
pacxoza

12

3.1

dusznyecKkre 0CHOBBI
3JIEKTPOMArHUTHOTO
METOJ]a U3MEPEHHUS
pacxona

3.2

AHanu3 KOHCTPYKINHU
OM pacxol0MepOB;
WCTOYHHUKH
MOTPENTHOCTH
M3MEPEHUS U CIIOCOOBI
UX YCTPaHEHUS.

Iloozomogka pacuemuslx 3a0anuii:
PaccunTarh NOrpemHoCTh 3JEKTPOMArHUTHOTO
pacxojoMepa 3a CueT Mapa3uTHOro
LTYHTHPOBAHUS 3JEKTPOJOB OTIOKESHUAMH Ha
BHYTpeHHeil (yTepoBKH NpoTo4yHOM yactTu DMP
JUTS CIEIYIOIINX UCXOIHBIX JaHHBIX:
HOMHHAIIFHOE COMIPOTHBIICHHUE AIICKTPUIECKOTO
KaHana pacxogomepa Ro=25 kOwM; napasuTHoe
CONPOTHUBIIEHUE IIYHTHUPOBaHUs paBHO 1 MOM
(HOMHHAJIBHOE COTPOTUBICHUE MEXKITY
3EeKTpoaaMH (TIPU OTCYTCTBHH KUIKOCTH) -
100 MOwm.

Iloozomogeka pacuemusix 3a0anuii:
OrnpenenuTh HAMPSHKEHUE Ha DIIEKTPOIaX
uaeansHoro OMP (TpybonpoBon
MIPSIMOYTOJIBHO-TO CEYSHHS U TIOCTOSHHAS 10
CEYCHUIO BeTMYMHA MAarHUTHOW HHIYKIIAN) TIPH
pacxone 0,1M3/c, ceuennu TpyOOIIpOBOIA
100x100MM, 1 BeTMUMHE MAarHUTHON MHIYKIUH
1T

H3yuenue mamepuanog 1umepamypHsix

UCMIOUYHUKOB.®
[2], c1p. 408 - 411

Merposnoruueckoe
obecmieueHne
M3MEpEeHUsl pacxo/ia B
TpyOax G0JBIIOTO
Jamerpa

12

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
[ToxroToBka K MpakTUYECKOMY 3aHATHIO |
H3yuenue mamepuanos 1iumepamypusix
UCHOYHUKOB:

[1],ctp.7-9




4.1

Metponoruueckoe
obecrieueHne
pacxosoMepoB U
CYETYHKOB KOJIMIECTBA.
[IpobGmemsl m3MepeHns
pacxona JKHIKOCTH B
TpyOOIpoOBOIAX
00BIIOTO IHaMeTpa

12

VY bpTpa3ByKoBOIl METOA
N3MEPEHHUS pacxoza

24

12

5.1

PasznoBumHocTn
YIBTPa3BYKOBBIX
METOJIOB U3MEPECHHUS
pacxozna. Bpems-
HAMITYJIbCHBIE
YIBTPa3BYKOBBIE
pPacxoaoMepBhl.

12

5.2

[Ipe30351€KTpHUUECKE
mpeobpaszoBarenu Y3P
Y METO/IBI
BBICOKOTOYHOTO
NU3MEpEeHNUS] BpEMEHH
pacnpocTpaHeHus
YIIBTPa3BYKOBBIX
CUTHAJIOB

12

I10020mo6Ka K npaKmu4eckum 3auAmMuam:
[MonroToBka k mpakTUIecKoMy 3aHsITHIO No3
I10020mogKa K npaKmuueckum 3auAmuam:
ITonroToBka K MpakTU4YECKOMY 3aHATHIO Ne2
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], ctp. 441 - 447

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

108.0

12

12

12

0.5

36

335

HToro 3a cemecTp

108.0

12

12

12

2

0.5

69.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAmMUSA U OnpedeneHus: 8 PAcX00OMempun

1.1. OcHOBHBIC MOHATHS: PACXO/1 U KOJUYECTBO JKUJIKOCTH (Ta3a), MaCCOBBIM U 0OHEMHBIH
pacxo/ibl, pacXoA0OMepbl, CYUETYMKHU KOJIMYECTBA U IIPE0Opa30BaATEIMN pacxoaa

OcHOBHbBIEC 3aKOHBI JIBIXKEHHUS XUAKOCTU M Ta3a B TPyOONpOBOJax, HEPAaBHOMEPHOE II0JIE
CKOpPOCTEM B CEUEHHUM TPYOONpPOBOAA, PACXOJ] KaK IMOTOK BEKTOpa CKOPOCTU. MTrHOBEHHBIA U
CPEIHUMN pPacXO/Ibl..

1.2. MeTpoioruueckue u 3KCIUTyaTallMOHHbIE XapaKTEPUCTHK PACXOIOMEPOB

OyHKIMA Mpeodpa3oBaHus, KanuOpoBouyHass (yHKUMSA, (YHKIMS BIUSHUS U HOTPELIHOCTU
u3MepeHus. Jluana3oH U3MEpEHus MO pacxoiy, OTEPU JIaBIEHUS U XapaKTEPUCTUKN HAJIEAKHOCTH.
Oco0eHHOCTH METPOJIOTMYECKHUX XapaKTEPUCTUK ISl pAaCXOJAOMEPOB rasa.

2. Tuopoounamuueckue memoosbl usmepeHus pacxooa

2.1. AHanu3 ruApOAMHAMUYECKHUX METO/I0B U3MEPEHUS pacxoaa

Teopema bepnyinu, [IpuHIMIT OEHCTBUS PAacXOJOMEPOB MEPEMEHHOrO NEpenajga JaBIICHHS,
MEPEeMEHHOTO YpOBHSA U oO0TekaHus. @DyHKuuM mpeoOpa3oBaHUs, aHAIW3 MOTPEUTHOCTEH.
TypOynentnsle BUXpH, yactora CTpyxais, BuxpeBble pacxogoMepsl. TypOuHHbIe TpeoOpa3oBaTenn
U TaxoMeTpuyeckue pacxomomepbl. KopronncoBsl BUOpaIIMOHHBIE pacXodoMephl — Kak Hambosee
TOYHBIE MAaccOBbIe pacxogoMepbl. [IpuHIumbl neicTBusA, (QYHKIUM TpeoOpa3oBaHUs, aHAIN3
MOTPEIIHOCTEH.

3. DnekmpomacHUmHbLL Memoo UamMeperus pacxood

3.1. ®usnueckrue OCHOBBI AEKTPOMAarHUTHOTO METO/IA U3MEPEHUS Pacxoia

Cuna JlopeHna W mnOpuHUOUO JEHCTBUS 3JIEKTPOMArHUTHBIX PacXOJOMEpOB. YpaBHEHUS
AJIEKTPOAMHAMUKY JUIsI ONMCAHUs Mpolecca Mpeodpa3oBaHMs pacxoja B Pa3HOCTh MOTEHIMAJIOB.
O®yukuus npeoOpazoBanus 111 OM pacxoJOMepoB € MPSAMOYTOJbHBIM KAaHAJOM U IIMPOKUMU
NIEKTPOIaMU. DKBUBAJICHTHAs DJIEKTPUUECKas CXeMa U3MEpUTENbHOro kaHaua. I[lonsatue BecoBoi
¢yHkuu. OnTuManbHble MAarHUTHBIE CUCTEMBL..

3.2. Ananu3 KoHCTpYKIMU DM pacxo10MepOB; HCTOYHUKH MOTPEIIHOCTH U3MEPEHUS U
CIOCOOBI UX YCTPAHEHHUSI.

W3meputenbHble €M BTOPUYHOTO MpeodpaszoBatenss DM pacxojgomepa, SKBUBAJICHTHBIE
CXEMBI TIEPBUYHOTO TpeoOpa3zoBaTeiisi H BXOJHBIX IE€Med BTOPUYHOTO HU3MEPHUTEIHHOTO
npeoOpazoBarens (BII). Ananus snekTpuyeckux MoMeX, ACHCTBYIOUIMX Ha BXomHble mernu BIIL
AHanu3 norpemHocredi DM pacxonomepoB. BnusHue npoduiis ckopocTell Ha MOTPENIHOCTb
U3MEPEHUS. .

4. Mempoao2uyeckoe obecneuenue usmeperus pacxood 6 mpybax 60abuio20 ouamempda

4.1. Metponoruueckoe odecrieueHre pacxoJoMepoOB M CYETUYMKOB KondecTBa. [IpoGiiembl
M3MEPEHHS pacXx0/1a KUJIKOCTH B TPYOOTpoOBOAax OOJIBIIIOTO JUAMETpa

OTajloHbl pacxojia U oObeMa KHUJIKOCTH B moToke. [Ipodumnn ckopocTei 1 JaMUHApPHOTO U
TypOYyJEHTHOTO TEYEHHH KUIKOCTH. BiusHue Ha mpoduiab CKOpPOCTEl MECTHBIX TMAPABINYECKUX
conporuBieHui. Meroxa miomans-ckopoctb. ['OCT 8.439-81. CoBpeMeHHBIE H3MEPUTENH
CKOPOCTH M PacxoJ0MepbI, pean3yIolInue METO/ IO b-CKOPOCTb..



5. Yaempaseyxosoii Memoo U3MepPEeHUs DCZC)COOCI

5.1. Pa3HOBHIHOCTH YIBTPa3BYKOBBIX METOAOB U3MEpEHUs pacxoa. Bpems-ummynbcHbie
YJIbTPa3BYKOBBIE PACXOJAOMEPHI.

V3P - kak u3MepuTeNbHbIE TPeodpa3oBaTeIn napamerpuieckoro Tumna. OCHOBHbIE MOHATHUS U3
aKyCTUKH, BOJHOBOE ypaBHEHHE, BOJTHOBOE PACIIPOCTPAHEHUE 3BYKA, IPUHIIUT IEHCTBUS , PYHKITUSA
npeoOpazoBanus U QYHKIUS BIMSHUS ISl BpEMS-UMITYJIbCHBIX Y 3P..

5.2. [Ibe3oanexTpuueckue npeodpazoBatenu Y3P u METOIbI BHICOKOTOYHOTO U3MEPECHHS
BPEMEHU paclpOCTPAHEHUs YJIbTPAa3BYKOBBIX CUTHAJIOB

KoHcTpykiusi mbe30371eKTpuUecKkux mnpeodpasoBareneid Y3P. CxemHble pemieHus MpUEMHO-
u3nydaromero Tpakta Y3P.. IIpoOneMbl BBICOKOTOYHOIO H3MEPEHHS pa3HOCTH BPEMEH
pacnpoctpaHeHusi. COBpPEMEHHBIE CXEMHBIE DELIEHUS HW3MEpPUTENEH HMHTEPBAIOB BPEMEHU C
BBICOKOM pa3periaronieil CiocoOHOCTBIO. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 1.MccrnenoBanne METPOJIOrHYECKOTO 00ECTICUECHHSI NU3MEPEHNI pacxoa )KUIAKOCTH U ra3a
(4 gaca).

3.4. Tembl 1a60paTOPHBIX PadoT
1. Nel.DkcniepuMeHTalIbHOE OMPEIeICHHE METPOJIOTHUECKUX XapaKTEPUCTUK CYETUNKOB
BOJIbI HA TIOBEPOYHON yCTaHOBKE (4 yaca);
2. No 2 KOHCTpyYKIIUSI ¥ IPUHIIUIT ICHCTBHSI IEPBUYHBIX YIBTPA3BYKOBBIX ITPeoOpa3oBarTeie,
UCCIICIOBAaHUE XAPAKTEPUCTHK MTbE303JICKTPUIECKUX MTPeodpa3oBarTeeii;
3. Ne 3 HccnenoBanue pabOThI yIbTPa3BYKOBBIX PACXOIOMEPOB BPEMs-UMITYJILCHOTO TUTA. (4
yaca).

3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAYUU O KYypcosomy npoexkmy/pabome (KIIP)

1. KoHcynpranuum HampasieHbl Ha BBIIOJHEHHE pa3/ieloB KypCOBOIO MPOEKTa IO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyHIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE YAacTHW pAcUYETHBIX 3aJaHUM pasjaena
"OcHOBHBIE IOHATHS U ONPEACIEHUS B pacxoqoMeTpun"

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

1. OOcyxneHue MaTepuayioB Mo Kekicam pasnena "OCHOBHBIC TOHSTHS W ONpEACICHUS B
pacxomomerpun"
Huousuoyanvuvle koncyIomayuu no Kypcogomy npoemy /pabome (UMKKII)

1. Koucynpranmuu mnpoBofsaTcss mno pasgeny "OCHOBHbIE TMOHSTHS U ONpENENICHUs B
pacxonomeTrpun”
Texywuii koumpons (TK)

. KoHcynbranuy HampasiieHbl Ha IOJIYy4YE€HUE MHIUBUAYAIbHOIO 3aJaHUs JUIS BBITOJIHEHUS
1. K
KOHTPOJIBHBIX MEPONpUATHA MO pasjneny "OCHOBHBIE IIOHATHA M OIpPEACIICHHUS B
pacxonomeTrpun”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3angaHupOBaHHBIC PE3yIbTaThl 00YUYEHUS 110 IUCIUILTHHE Konpr JUCLUTUTMHEI (B (THIT ¥ HAUMEHOBAHHE)
(B cOOTBETCTBUU C pa3zaesoM 1) WH/INKaTOPOB | COOTBETCTBMH C 11.3.1)
1]2]3]4]5
3HaTth:
*IIPUHLIMIIBI TOCTPOCHUS CTPYKTYPHBIX, (PYHKITHOHAIBHBIX U JlaGoparopHas pabora/3ammura
INPUHLIUIHAIBHBIX CXEM aHAJIOTOBBIX U3MEPUTEIbHBIX YCTPOHCTB [UIs nabopaTopHoil paboTbr Ne2
peann3aniy H3MEPUTEIbHBIX POLEYP B CPEACTBAX U3MEPCHHUS PACXONA | P J[-1pk.1 + | + KoHTposbHAs
pabora/IloaroroBka k
KOHTPOJIbHOH padote Ne |
*OCHOBBI CXEMOTEXHHUKH aHAJIIOTOBBIX U3MEPHUTEIbHBIX YCTPOICTB B JlaGopatopHas pabora/3amura
COBPEMEHHBIX PacX0JIOMepax KUAKOCTU U Ta3a -1k + naboparopHoit paboTbr Nel
[Tepexpectnsrit onpoc/Tect Nel
*0COOEHHOCTH MTPUMEHSIEMbIX TEXHUUECKUX PELICHUH U UX BIMSHUE HA V=214 + JIabopaTtopHas pabora/3amuTa
METPOJIOTHYECKUE XaPAKTEPUCTUKU PACX0A0MEPOB ) nabopaTtopHoil paboThl Ne3
OCHOBHBIE METO/Ibl IOBEPKHU PACXOI0MEPOB U CUETUHKOB JKUIKOCTH, V-2 + | 4+ KonTtponbHas
STAJIOHBI UCHOJIb3yEeMbI€ IPU TIOBEPKE pabota/KontponbHas pabora Ne2
YMersb:
OTIpEEIIATh AITOPUTMBI 00pabOTKH M3MEPUTENBbHON HH(OPMALIUU OT JlaboparopHas padota/3amura
NEepBUYHBIX TpeoOpa3oBaTeielt pacxoia, 00ecneurnBaroe nabopaTopHoil paboTbr Ne2
TIOBBIIIEHHYIO HAJIC)KHOCTh U TOYHOCTH U3MEPEHUS pacxoia UA-1rk1 + | + KoHTposHas
pabota/lloaroroBka
KOHTpOJIbHOM pabote Ne 1
*[IPOBOJIUTH AHAJIM3 U CUHTE3 JTMHEHHBIX U HEIMHEHHBIX SJIEKTPUUECKHUX U JlaGoparopHas pabora/3amura
AJIEKTPOHHBIX CXEM B CPEJICTBAX U3MEPEHUS pacxoaa U-1nk-1 + nabopaTopHoi paboTsr Nel
ITepexpectHsriii onpoc/Tect Nel
*QILIEHNBATH JOCTOMHCTBA Y HETOCTATKHA paznnquLIx THUTIOB PacX0J0OMEPOB VTT-211104 + Ha6opaTopHafI pabora/3amnuTa
Y IPUMEHSIEMBIX B HUX TEXHUYECKHX PEHICHUI nabopaTtopHoil paboTbl Ne3
aHAJM3UPOBATh PE3YIBTATHI IKCIICPUMEHTAIBHON MTPOBEPKH VJ1-2rmca + 14 KontponsHast
METPOJIOTHYECKUX XapaKTEPUCTHK PACXOJIOMEPOB U ONPEIEISATh UX pabota/KonTposnbHas padota Ne2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)

Dopma peanuzanuu: [Tucemennas padora
1. Konrponbnas padora Ne2 (KonrponbHas pabora)

Dopma peanuzanuu: [IpoBepka 3aganus
1. [TonroroBka k kKoHTpOIbHOU padoTe Ne 1 (KonTponbsHas padora)

®dopma peanmsaiuu: Y cTHas popma
1. Tect Nel (IlepekpecTHblii onpoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
OueHka ompenensieTcss Ha OCHOBAaHMM CEMECTPOBOM W SK3aMEHAlIMOHHOM cocTaBisiomux. Bec
cpennei cemectpoBoit onieHku 40%. Bec sx3ameHanimonHoit coctaistoniei 60%

B numiom BeICTaBIsIETCS OIICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLieHOYHBIE MAaTEpUAIIbI 110 TUCIUIIIMHE IPUBEICHBI B (POH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kpemnesckuii, I1. I1. Pacxogomeps! u cuetunku konuyectsa / I1. I1. Kpemnesckuii . — 3-e u3n.,
nepepad. u gon . — JI. : Mamunoctpoenue, 1975 . — 776 c.;

2. Kpemnesckui, I1. I1. Pacxogomeps! u cueTunku konndecTsa BemecTs: KH. 1. Pacxogomepsl
IIEPEMEHHOT0 NIEpenasa JaBIeHUs, PaCX0JOMEPHI IEPEMEHHOTO YPOBHS, TAXOMETPUUECKHE
pacxogomepsl u cuetunku : CripaBounuk / I1. I1. Kpemnesckuii ; O0mr. pen. E. A. lopHukos . — 5-
e u3., mepepad. u gon . — CII6. : [Tomurexnanka, 2002 . — 409 c. - ISBN 5-7325-0410-9 .;

3. B. . Bonxonos, E. 1. llIknsposa- "Metposiorus, cranaapTusanus u ceprudukanus',
UznatensctBo: "AnpTaup/MI'ABT", Mocksa, 2011 - (246 c.)
https://biblioclub.ru/index.php?page=book&id=430004.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokondepeHuuu;
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5. Scilab.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BbC "YHuBepcurerckas 6md1MOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. ba3za nannbix Web of Science - http://webofscience.com/
3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeenus

Homep ayauTopuu, HaMMeHOBaHUe

OcHalienue

Y4eOHble ay1uTOpun
JUTSI IPOBEJICHUS
JICKUIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

E-530r, Yue6Ho-
UCCIIeIOBATENbCKas Jaboparopust
«Jlabopatopust aBTOMaTH3AIUN
MIPOIIECCOB U3MEPEHUS U
yIIpaBJICHUS MPH POBEICHUN
71a00paTOPHBIX UCCIICIOBAHMIN)

K-120, Mamunnsii 3a1 MBI

cepBep, KOHJAUIIUOHED

VY4eOHble ayuTopun
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHIATUH,
KP u KII

E-530r, Yuebno-
UCCIIeIoBaTeIbCKast T1ab0opaTopHsl
«Jlaboparopust aBTOMaTH3aUN
NPOIIECCOB U3MEPCHHUS U
YIIpaBJIEHU IIPUA IIPOBENCHUN
712a00pATOPHBIX UCCIICTOBAHHI»

K-120, Mamunnsii 3a1 UBL]

cepBep, KOHAUIIUOHED

VY4eOHble ayuTopun
JUTSL TIPOBEICHUS
1ab0paTOPHBIX 3aHATUI

E-621/1, YueOnas naboparopus
CIICIHATBHBIX KYPCOB

rapTa co CKaMbei, CTOJI
npernojiaBaTess, CTyl, J0cKa
MeJIoBast

2K-120, Mammnnbii 3a51 MBI

cepBep, KOHIUIMOHEP

VY4eOHble aynuTopun
U1 IPOBEIEHUS

E-621/1, YueOnas naboparopus
CHelHaTbHbIX KypCOB

rapTa co CKaMbeH, CTOJI
npenoaasaress, CTyJ, J0CKa

IIPOMEKYTOUHON MEJIOBast
aTTecTaluu K-120, Mammnssii 3a1 MBI cepBep, KOHIULMOHED
[Tomemenus st HTB-303, KomnbroTepHblii CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHOM YUTAJIBHBIN 3all NMCbMEHHBIN, BEIIAIKa JJIs
paboThI OJIeX/1bl, KOMITbIOTEPHAsI CETh C

BBIXOJIOM B MIHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIM,
IIPUHTEDP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBaHUS

E-621/3, KabuHeT cOTpyTHUKOB
kag. "MUT"

ITomemenus s
XpaHeHus: 000py10BaHuUs
1 y4eOHOT0 MHBEHTaps

E-403, Cxian

CTOJ JUIs pabOTHI €
JOKyMEHTaMHu, mKad, mkad 1is
JIOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

H?)MepeHI/Ie pacxoaa )KPII[KOCTGI?I H Tra30B

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

Tect Nel (ITepexpecTHBIi O1IpocC)

3ammra naboparopHoii pabotsl Nel (JIaGoparopnast pabora)

[ToaroroBka k koHTpobHOM padote Ne 1 (KoHTposbHas paboTta)

3amuta naboparoproit paboter No2 (JlaboparopHas paboTa)

Kontponbnas padora Ne2 (KontponbHas padoTa)

3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast paboTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 > 6
pasnena Henens 4 4 8 8 12 12
KM:
1 OCHOBHBIC TIOHSITHS U OTIPEICIICHUS B
pacxoJJOMeTpUu
OCHOBHBIE TIOHSTHS: PACXOJI K KOJIMYECTBO
11 JKUJKOCTH (Ta3a), MacCOBBIN U 00bEMHBIN + +
pacxoibl, pacXoA0MepHhI, CUCTUNKN KOJINIECTBA
U peoOpazoBaTesy pacxoia
12 MeTponorndecKne u SKCIUTyaTalliOHHBIC 4 +
XapaKTEePUCTHK PacX0JIOMEPOB
2 ['maponvHaMHYECKHE METOIBI U3MEPEHUS
pacxojna
21 AHau3 rUIpOANHAMHYECKUX METO0B + +
M3MEpEeHMs pacxoja
3 OJEeKTPOMAarHUTHBIA METO/ U3MEPEHUs
pacxona
31 du3nuecKue OCHOBBI IEKTPOMArHUTHOTO + +
METO]1a U3MEPEHHUsI pacxoaa
AHanu3 KOHCTpYKIMU DM pacxoaoMepos;
3.2 MCTOYHUKHU MOTPEIIHOCTH U3MEPEHUS U +
CHOCOOBI UX YCTPAHEHMS.
4 Mertponoruueckoe obecrnieueHue U3MEPEHUs
pacxoja B Tpy0ax OOJIBIIOTO TuameTpa
Mertponoruueckoe obecrieueHue
41 pPacxoJOMepOB U CYETYMKOB KOJIHUYECTBA. 4
' [TpoGiieMbl U3MEPEHUS pacxo/1a KHUAKOCTU B
TpyOONnpoBoax OOJIBIIOTO TuamMeTpa
5 VbpTpa3ByKOBOI METO U3MEPEHUS pacxoja
51 Pa3HOBUIHOCTH yIBTPa3BYKOBBIX METO/I0B +

MU3MEpPEHHUs pacxona. BpeMs-uMnynbcHbie
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yIbTPa3BYKOBBIE PACXOJAOMEPHI.

[Tbe303mekTpuueckue npeodbpazoparenu Y3P u

5.2 METO/Ibl BHICOKOTOYHOT'O U3MEPEHMSI BpEMEHU +
pacupocTpaHEHUs yIbTPa3BYKOBBIX CUTHAJIOB
Bec KM, %: | 10 20 15 20 15 20
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