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AHHOTaIU

JucuumumHa «Teopust 1 pacdeT U3MEpUTENbHBIX IpeoOpa3oBaTteneil 1 mpuOOpOB» BXOIHT B
o0pa3oBaTeNibHYIO POrpamMMy BBICILIEr0 00pa3oBaHUs — Mporpammy OakanaBpuaTa 1Mo HampaBICHUIO
nonroroBku/ crnenuanbHocTH  27.03.01  «CrammapTuzaiuss W METPOJIOTHS  HAMPaBICHHOCTH
«udposas meTposiorus u ctanaapTuzanusy. JucuumiuHa peanusyercs kadeapoit «Ne6y.

JlucuurinHa HareneHa Ha (QOPMHUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIIUX KOMITETCHIIUI:

[IK-1 «CnocobeH mTpOBOAMTH aHAIM3 COCTOSIHHSI METPOJIOTUYECKOro OOecreyeHus B
MOJPa3/IeIIEHUN METPOJIOTUYECKOH CITyKObI OpraHu3alum

ITK-3 «Crioco6eH ocyIecTBIsIT PaOOTHI 1O BBISBICHUIO M MPEIOTBPAILICHUIO HECOOTBETCTBUI
MPOIYKLIUH MPEbSABISAEMbBIM TPEOOBAHUSIM

[TIK-5 «IludpoBas MeTpoOIOTHS

[TK-7 «CriocoGeH opraHu30BBIBATh ACSITEILHOCTD MO METPOJIOTHIECKOMY O0SCTICUCHUIO)

CopepxaHue AMCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSA3AHHBIX C IMPEOOPA30BAHUSIMU
pa3UYHBIX (PU3UYECKUX BEIMYHMH, C NPUHIUIAMUA TOCTPOEHUS U OOJACTIMU TPUMEHEHUS
TUTIOBBIX U3MEPUTENBHBIX TIpeoOpazoBareneii (UIT), c onpeieIeHUEM ux HOPMHPYEMBIX
METPOJIOTMUECKUX XapaKTEPUCTHUK.

[IpenogaBanue MUCIHUILUIMHBI IPEIyCMaTPUBAET cieayromue (GopMbl OpraHU3aluu y4eOHOTO
mpoiiecca: JIeKIMH, JlabopaTopHble PabOThI, CaMOCTOsITENbHAsT padoTa OOydaromUIerocsi, KypcoBOE
MIPOEKTUPOBAHUE.

[Iporpammoit TUCHUTIITUHBI TPETYCMOTPEHBI CIASAYIOIINE BUIBI KOHTPOJIS: TEKYIIUNA KOHTPOIb
yCIIEBAa€MOCTH, IPOMEKYTOUYHAs aTTecTaius B hopMe 3K3aMeHa.

OO6m1ast TpyI0€MKOCTh OCBOEHHUSI IUCIUIUIMHBI COCTABIIAET 5 3aueTHbIX enuHuil, 180 yacos.

SI3bIK 00yUYeHUs IO JUCIUILINHE KPYCCKUM »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUECHHUS 11O AUCLHUIIIIMHE
1.1. Ilenp u3ydeHUs NUCHUIUIMHBI — TOJIyYEHUE CTYyJIECHTAMH HEOOXOMUMBIX 3HAHUUA W
HAaBBIKOB B 00JacTM U3MEPHUTENBHBIX MpeoOpa3oBaHUil (MPUHIUIOB) U  HU3MEPUTEIBHBIX
npeoOpazoBareneif, WX TEXHHYECKOro, TPOTPAMMHOIO U METPOJIOTHYECKOTO OOeCIedeHus,
MOJrOTOBKA Oyyiiero OakajiaBpa K peHICHUIO OPraHU3allMOHHBIX, HAYYHBIX U TEXHUYECKHX 3aJad
MIpU TIPOBEJICHUM U3MEPEHUN U KOHTPOJIS B HAYYHBIX MCCJIEAOBAHUSIX U MPOMBIIIJIEHHOCTH, TAKKE B
1eJb U3YYeHHs] BXOJUT MOJTYYeHHE HAaBBIKOB IMPOEKTHPOBAHME M3MEPUTENIbHBIX Mpeoldpa3oBareneii B

cucremax CAIIP.

1.2. JlucumruivHa BXOJWT B COCTaB 4YacTd, (opMUpyeMOl y4acTHHKaMH 0Opa3oBaTeNbHBIX
OTHOILIEHHIA, 00pa3oBaTeNIbHON MPOrpaMMBI BeIciero oopazosanus (nanee — OI1 BO).

1.3. IlepeueHp MIAHUPYEMBIX PE3YJIBTAaTOB OOYYEHHUS IO JUCIMIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesymnbrare u3ydeHUs AUCHMIUIMHBI OOYYAIOUIMUCS JOJDKEH O00JanaTh CIeAyIOIUMU
KOMIIETEHIIMSIMA WJIM WX 4acTAMu. KOMIETeHIMM W WHAWKATOPBl MX TOCTH)KEHHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHANKATOPOB MX JOCTHXKCHHS
Kareropus (rpynna) | Kog u HaumenoBanue Kon n HanMeHOBaHUE HHAMKATOPA JOCTHKEHUS
KOMIIETEHIIUH KOMIIETEHIUH KOMIIETEHIINH
[1K-1.3.2 3HaTh NpUHLIMIIBI HOPMUPOBAHUS TOYHOCTH
U3MEpPEHUS
[1K-1 Criocoben P
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJ/IOB
IIPOBOJIUTH aHAJIN3
U3MEpEHUS
COCTOSIHUSI
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
METPOJIOTHYECKOTO
ITpodeccuonanbhble 06CCIICUCHIS B IIPUHLIMIIBI paOOThI CPEICTB U3MEPEHMUS,
KOMIIETEHIIUU TEXHOJIOTUYECKHE BO3MOXXKHOCTH B 00JIaCTH
NOJIpa3/IeIeHUU
. IIPUMEHEHHUS CPEJICTB U3MEPEHUS
METPOJIOTHUECKOM
VoKD I1K-1.B.2 BnasieTs HaBbIKaMH aHAJIN3a HHPOPMALIUU
0 }r/aHmauHH 00 O0TKa3ax Cpe/iCTB U3MEPEHUSs, KOHTPOJIE UCTIBITAHUM
P B IIPOLIECCE IKCIUTyaTallUU, COCTOSIHUM U YCIOBHIX UX
XpaHeHus, 00 3pPEeKTUBHOCTH UX HCIOIb30BAHUS
I1K-3 Cnocoben
OCYILIECTBIISATh
paboThI 1O I1K-3.3.3 3Hath ¢u3nvecKre NpUHIMILI padoThI,
BBISIBJICHUIO U BO3MOXXHOCTH M 00JIaCTH IPUMEHEHUS] METOI0B U
[Tpodeccuonanphble .
IIPEIOTBPALIEHUIO CPEJICTB U3MEPEHUI
KOMIIETEHIIUH .
HECOOTBETCTBUM I1K-3.3.4 3HaTh METOIMKH KOHTPOJISI UCTIBITAHUS
IPOLYKIINH POAYKIINH
MPEIbABISAEMBIM
TpeOOBaHUSIM
[1K-5.VY.2 ymeTs BeIOMpaTh HAaOOJIEE TTOIXOASAIINE TIO
CUTYaIlUH METO/bI U CPEJCTBAa U3MEPEHUIl; BHIOUPATh
M3MEpUTENIbHbIE HHCTPYMEHTBI/TIPUOOPHI (LLIYTIHI,
JATYUKU U T.J.), BCIOMOTaTeNbHbIE U (PUKCUPYIOIIHE
pUCTIOCOOIeHUS (TUCKU, IPU3MBI, IPUKUMBI U T.1.),
UCXO0/1 U3 METO/IMKU U3MEPEHHI; BEIOUpATh
TEXHOJIOTHIO U3MEPEHUIH, MUHUMHU3UPYIOLIYIO
[Tpodeccuonansusie | I1K-5 Ludposas BMEUIATEIbCTBO ONIEPATOPA B POLECC; YUUTHIBATH IIPH
KOMIETEHIINU METPOJIOTHS BbIOOPE TEXHOJIOTUH U3MEPEHUN YCIOBHS
OKpYXKaroIllel cpelibl U MEXaHUUECKHE CBOMCTBA
HCIOJIb3YEMBIX MaT€pHaIOB, BO3MOKHBIE
MOTPEIIHOCTH U3MEPUTENILHOTO 000pyI0BaHUU
I1K-5.B.1 BnageTh HaBbIKaMU BHIOOpA METOIOB H
CPEZICTB U3MEPEHUH, B TOM YHcie HU(PPOBBIX, IS
KOHTPOJIS TapaMeTPOB KOHKPETHOH JIeTallu 110
TpeOOBaHUSAM pabovero yeprexa
[Tpodeccuonanbusie | [1K-7 Crocoben I1K-7.Y.1 ymeTs onpenensiTe MOoTpeOHOCTh B




KOMIICTCHIIN U OpraHnu30BLIBATH
ACATCIIBHOCTD 110
MCTPOJIOTHYECKOMY

00ecCIIeueHHIO

000pyIOBaHUH, OCYILECTBIATh PACCTAHOBKY
000pyI0BaHUS C YUETOM yCTAaHOBJICHHBIX TPEOOBAHHIA

2. Mecro nucuuruinHbl B cTpykType OI1

HI/ICHI/IHHI/IHa MOXCT 6a3Hp0BaTBCﬂ Ha 3HAaHUAX, paHEC HpI/IO6peTeHHBIX O6y‘laIOH_[I/IMI/IC${

MIPU U3YYCHUH CICTYIONIUX TUCIUILINAH:
— «MubopMaTUKay,
— «DIEKTPOHUKAY,
— «DJEKTPOTEXHUKAY,

— «Matematuka. MaTeMaTHUYECKUN aHAJIN3.
3HaHUsA, MOJYYEHHBIE NpPU HM3YYCHHH MaTepualia JIaHHOW JIMCUUIUIMHBI, UMEIOT KakK

CaMOCTOSATENIFHOE 3HAYECHUE, TAK U MOTYT UCITOJIb30BATHCS TPU U3YUYEHUH IPYTUX JTUCIUATIINH:
— «TeopeTnueckue OCHOBEI HAHOAUATHOCTUKIY,

«aTerpupOoBaHHbIe HAKETEI JUISI METPOJIOTHI,

«ABTOMAaTHU3MPOBAHHBIE IIPONU3BOJICTBEHHBIE CHCTEMBD),

«IudpoBbie METOABI U CPECTBA U3MEDEHUIY.

3. OO0BeM u TpyI0EMKOCTh JUCIUIINHBI

JlanHbie 00 o01eM o0beMe TUCIHUILIMHBI, TPYIOEMKOCTH OTJENIBHBIX BUJOB Y4eOHOU pabOTHI

10 JTUCIUILIMHE (M pacupeaesieHue 3TOH TPYyI0EMKOCTH [0 CEMecTpaMm) MpeICcTaBIeHbI B TabmuIe 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITTHBI

pr,Z[OGMKOCTL 8(0)

Bun yae6HO# paboThI Bcero ceMecTpam
No5
1 2 3

Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 5/ 180 5/ 180
U3 Hux uacoe npaKxmuyecKkoil n0020moeKu 51 51
AyoumopHhuie 3anamus, BCEro Jac. 68 68
B TOM YHCJIC:

nexuu (JI), (gac) 17 17

npakTuueckue/cemunapckue  3aHsatus  (I13),

(dac)

nabopaTtopHubie padoTs (JIP), (yac) 34 34

KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17

HK3aMeH, (4Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomexcymounoni ammecmayuu. 3a4eT, s, s,

. 3auer, sx3amen (3ager, Audd. 3a4, Dx3.**)

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CopneprxkaHue TUCHUTUTHHBI

4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUINHEI 110 pa3jeiaM | BUAaM 3aHATHN.

Pa3;[em,1, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Tabmuia 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, KX TPYJ0EMKOCTh

Paszxem,l, TEMBI JUCITUITJINHBI

Jlekun
(dac)

I3 (C3)| JIpP KII
(qac) (qac) (qac)

CPC
(qac)

Cemectp 5




Paznen 1. M3ameputensHbIe IpeoOpa3oBaTeI Kak
COCTaBHas 9acTh CpeCTB u3MepeHusi. CTaHaapThI
u denepanbHbIe 3aKOHBI, KOTOPBIC TPUMEHSIIOTCS 4 4 4 10
npu pa3paboTKe H3MEPUTETHHBIX
npeoOpazoBarenei

Paznen 2. @usnko-TexHuueckue 3QHeKTsl,
JeKale B OCHOBE MpeoOpa3oBaTenei.
H3mepuTenbHbIe TPeoOpa3oBaTeH ISt 5 10 5 10
U3MEpEHUS BBICOTHI. | TyOMHOMEpBHI,
YposHemepsl. PazpaboTka kopiycos
puOOPOB

Pa3nen 3. TouHOCTH U3MEPUTENBHBIX
npeoOpasoBareneii. [IpeoOpazoBarenu YpoBHsL. 4 12 4 12
Tenzonaturiku. MaHOMETPBHI.

Paznen 4. OCHOBBI MPOEKTUPOBAHUS, METOBI
aHaJIM3a KauecTBa U CTPYKTYPHOTO CHHTE3a
cpenctB uaMepenus. [IpoekrupoBanue
BUPTYaJIbHBIX U3MEPUTEIbHBIX 2 4 2 10
npeoOpazoBareneii. [IpobiemMbl KaTnOPOBKU U
MOBEPKH BUPTYAITBHBIX H3MEPUTEITBHBIX
npeoOpaszoBareneit

Pa3znen 5.

TepMopesucTuBHbIE 371€MEeHTHI. UHAYKIIMOHHBIE
natyuku. Peneiinbie cucrembl. CHCTEMBI yueTa

2 4 2 15
pacxojia AIEKTPOIHEPTHU U PACX0JIa BOIBI.
[IpeoOpa3zoBaHre aHAIOTOBBIX CUTHAJIOB B
udpossie. Teopema KoTenbHuKOBA.
BelmosiHEHHE KypCOBOIO MPOEKTa 17
Hroro B cemecTtpe: 17 34 17 58
Hroro 17 0 34 17 58

IIpakTnueckass  NMOATOTOBKA  3aKIOYAaeTcd B HENOCPEACTBEHHOM  BBINOJIHEHHUH
00y4aroIuMuUCs ONpeAENeHHBIX TPYAOBBIX (YHKUHMMN, CBS3aHHBIX C Oyaymied npodeccruoHalbHON
JEATENBHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHOT'O IIUKJIA

Howmep pa3znena HazBanue u coneprxaHue pa3JesioB U TEM JIEKIIMOHHBIX 3aHATUI
Pasznen 1 Tema 1.1.
Knaccudukanus nsmeputeNnsHbIX peodpazoBaTeneit
Tema 1.2.

CTpyKTypHBIE CXEMBI I MaTEMAaTHIECKHE MOJICITH
npeoOpa3oBatenieil 1 CpeCTB U3MEPEHUSI.

Tema 2.1

W3meputenbHble TpeoOpa3oBaTey Ha OCHOBE 3(PPeKToB
KBAaHTOBOW (PU3UKH.

Tema 2.2

Pe3uctuBHbBIC, EMKOCTHBIC, HHIYKTHBHBIE, THE30JICKTPUIECKHE,
ONTHYECKHE MPeoOpa3oBaTeI U MPUOOPHI.




Pasznen 2

Tema 2.3

dusruecKue OCHOBBI TEPMOMETPHH.

Pa3paboTka TepMOMETPOB U TEPMOCTATOB.

Tema 2.4

Paspaborka kopmycos nmpubopos. [IpaBuia pazpaboTku
KOPITYCHBIX 3JICMCHTOB

Tema 2.5

Pa3paboTka 1 pOU3BOJCTBO MIKAI U AUCILICEB IS
puOOpOB.

Tema 2.6

JlaTYMKU MHIYKTUBHOCTH

Pa3zgen 3

Tema 3.1

®dakTopbl, BAUSIONIME HA TIOKA3aTENIN Ka4eCcTBa 1
METPOJIOTUYECKHE XaPAKTEPUCTUKH

peoOpaszoBaTenei.

Tema 3.2

MeTo/1bI TOBBIIIEHUS! X TOYHOCTH ¥ TIOMEXOYCTOWYHBOCTH.
Knaccudukarus meronos nosbimenuns Tounoct UIL.

Tema 3.3

Mertponoruueckoe obecrieueHre 1 TEXHUYECKUH KOHTPOJIb
CPEZCTB U3MEPEHUSI.

Pasznea 4

Tema 4.1

COop 1 aHATN3 UCXOTHBIX HH(OPMAITMOHHBIX JAHHBIX
JUISL IPOEKTUPOBAHUSI CPEACTB U3MEPEHHUSL.
Tema 4.2

Pacuer MeTponornyeckux XapakTepucTuK
U3MEPUTEITBHBIX

npeoOpa3oBatenieil U CpeJICTB U3MEPEHHUS.
Tema 4.3

PacueT n npoekTupoBaHue pa3padaTbiBa€MbIX
CPeACTBU3MEPEHHI C HCITOIb30BAaHUEM
CTaHJApTHBIX CPEJICTB ABTOMATU3ALIUU
POCKTHUPOBAHHSI.

Paszgen 5

Tema 5.1

Tepmope3uCTUBHBIE 3JIEMEHTHI. THAYKIIMOHHBIE JaTYUKU.
Peneiinbie cuctembl. CUCTEMBI y4eTa pacxo/ia
AIEKTPOIHEPI UM UPACXOAA BOJBI.

Tema 5.2

[Ipeo6pa3oBaHne aHAIOTOBBIX CUTHAJIOB B IIU(POBLIE.
Teopema KotenbarkoBa. OTCYETHI JUCKPETHOTO CUTHAIIA
S(0)=1; S(1)=-2; S(2)=0; S(3)= -1, S(n)=0,n>3.
AHaIMTHYECKOE BBIPAKEHHUE AHAJIOTOBOI'O CUTHAJA,
BOCCTaHOBJICHHOT'O C IIOMOLIBIO psijia

Korenbaukosa. I[IpsgsmMoyronbHbIil UMIYJIbC JIMTEIbHOCTHIO
T n n ammumuryznoit E . OnpenenieHne 3Ha4eHUs] OTCUETOB
JUCKPETHOIO CUTHaNa, py t=0. AHaTUTUYECKOE BBIPAKEHUE
AHAJIOTOBOT'0 CUT'HAJIA, BOCCTAHOBJIEHHOT'O C IIOMOLIBIO psAJia
KorenpHnkoBa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHULIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb




N3 Hux Ne
No | Tembl npakTHYECKUX ®opmbl IpakTUUECKUX | TpymoeMKoCThb, | IpaKTHYECKOH | pazjaena
/o 3aHATUN 3aHATHAN (dac) IMOATOTOBKH, | JUCIIUII
(gac) JIMHBI
Y4eOHBIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B Ta0IUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh
N3 aux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyNOEMKOCTS, | MPAKTHYCCKOH | pasiena
/o (dac) IMOJITOTOBKH, JIUCLIAI
(gac) JIMHBI
Cemectp 5
1 | HccnenoBaHue MHIYKTUBHBIX 4 3 2
npeoOpasoBareieit
2 | UccnemoBanne (QyHKIMH IDIATHHOBBIX H 4 4 2
METHBIX TEPMOPE3UCTOPOB
3 | OmpeneneHue NOrpenrHOCTH KOHTAKTHOTO U 4 3 1
OCCKOHTAKTHOT'O METOJIa JIMHEUHBIX
U3MEPEHUU
4 | UccnenoBanue D-tpurrepa Ha ycTaHOBKE 4 3 3
ELVIS-2
5 | HUccnenoBanne TMHENHOrO M HEIUHEHHOTO 4 3 4
npeobpazoBarest
6 | UccnenoBanue pabOThI CTAOUIUTPOHA 4 4 4
7 | UccrnenoBanue paboThl MaHOMETpaA 4 3 5
8 | UccnenoBanue paboThl pacxomomepa 4 3 5
9 | MccnemoBanue IMHEHHOTO U HEJTUHEHOTO 2 3 3
npeoOpaszoBatTesi ¢ MOMOIIBI0 IU(POBOTO
ocuuiiorpaga
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BHITIOTHEHUE KYPCOBOW PabOTHI

Ilens KypcoBOro MpOEKTa: Ha OCHOBE (U3MKO-TEXHHUECKHX A(P(EKTOB, JexKaIHMX B
OCHOBE TMpeoOpa3oBareneld  pa3paboTaTh CTPYKTYpPHYIO CcXeMy IpeoOpasoBareins,
HCCIenoBaTh ero (QyHKIMIO Mpeodpa3oBaHus, pa3paboTaTh MEYaTHYIO IUIATy, OCYIIECTBUTH
MoJienpoBaHue mnpeoOpazoBarens B cpene LabView, paccumrare ero BonbT-amrepHbie
XapaKTepUCTHKHU, CIPOEKTHUPOBaTh KOPIIYC, pPACCUMTATh IIOKA3aTe€Id  HaIEKHOCTH,
Ipou3BecTH naTeHTHbIM nouck Ha caite OUIIC ¢ nenbro aHanu3a nepeoBbIX HAIPAaBICHUN
pasBUTHS HM3MEpPUTENBHBIX npeoOpa3oBateneii, M3yunTh QaxkTopbl, BIHAOLME Ha
METPOJIOTHYECKHE XapaKTEpPUCTUKU MpeoOpa3zoBaTelis U PacCMOTPETh METO/bI MOBBIIICHUS
€ro TOYHOCTH.

YacoB npakTHUECKON NOArOTOBKHU: 17
[IpumepHBIe TeMBI 3aJaHUI HAa KYPCOBOW MTPOEKT NpuBeAcHBI B pasaeine 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0IuUIE 7.




Tabmuna 7 — Bunbl caMmocTosTeIbHON pabOoThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHne TeopeTHIecKoro MaTepuana 20 20
nucuuraHbl (TO)
Kypcosoe npoextuposanue (KII, KP) 17 17
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedepata (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponbubie pabotel 3a0uHnKoB (KP3)
[ToaroroBka K MpOMEXKYTOUHOM aTTECTALIMU 11 11
(IA)
Bcero: 58 58

5. Ilepeuens yueOHO-METOAMYECKOTO 00ECIEUeHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTO,I[I/ILICCKI/Ie MaTCpHraibl IJIA CaMOCTOSTEIIbHOMN pa6OTLI 06yqaroumxcx YKa3aHbl B II.II. 7-

11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U AIIEKTPOHHBIX yUEOHBIX H3TaHUI

HIndp/
URL anpec

bubnuorpaduyeckas ccpuika

KomnuectBo
IK3EMILISIPOB
B OMOIOTEKE
(xpome
AMEKTPOHHBIX
AK3EMILISIPOB)

https://znanium.com/ca
talog/document?id=365

953

Tonmnbckuid, B. b. MUKpO31eKTpOHHBIE
U3MepUTENIbHBIE Ipeo0pa3oBaTey : yuebHoe nocodue
/ B. b. Tonunbckui. - 4-e u3z. - Mockaa :
JlaGopatopus 3Hanuii, 2020. - 496 c. - ISBN 978-5-
00101-720-2. - Tekcrt : anekTpoHHBIi. - URL:
https://znanium.com/catalog/product/1201949 (nara
obpamienus: 11.08.2021).

https://znanium.com/ca
talog/document?id=361
727

Aradonos, A. U. CoBpemeHHas peneiHas 3aluTa u
ABTOMATHKa 3JIEKTPOIHEPTETUYECKUX CHCTEM :
yuebHoe nocobue / A. . Aradonos, T. O.
bpocrtunosa, H. b. [I)xa3oBckuii. - 2-e u3., nepepad. u
nor. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2020.
- 300 c. - ISBN 978-5-9729-0505-8. - Tekcr :
anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1168586 (nara
obpamienns: 11.08.2021).



https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727

https://znanium.com/ca
talog/product/1858811

DNEeKTpOHUKA UHTETPATbHBIX cxeM. JlabopaTropHbie
paboThl U ynpaxkHeHus : yaebnoe nmocobue / K. O.
[Terpocsun, I1. A. Ko3ssiako, H. U. Ps6oB [u ap.] ;
noj. pen. a-pa texH. Hayk K. O. Ilerpocsnia. -
Mocksa : COJIOH-IIpecc, 2020. - 556 c. - ISBN 978-
5-91359-213-2.

https://znanium.com/ca
talog/product/1094363

[Mamupo, JI. Komnsroreproe 3penne / JI. llamupo,
Jx. CTokMaH ; riep. ¢ auria. — 4-e u3J., 3JIeKTPOH. —
Mockaa : Jlaboparopus 3nanuit, 2020. — 763 c. —
(JIyummit 3apyOexxnbiii yueonuk). — ISBN 978-5-
00101-696-0.

https://znanium.com/ca
talog/product/1201949

Tonwmnbckuid, B. b. MUKpO31eKTpOHHBIE
U3MEpPUTENbHBIC IPeo0pa3oBaTey | yueOHoe mocodue
/ B. b. Tonunbckuid. - 4-e u3z. - Mockaa :
Jlabopatopus 3nanui, 2020. - 496 c. - ISBN 978-5-
00101-720-2.

https://znanium.com/ca
talog/product/1758031

[TeneBun, B. ®. MeTtposorus u cpeacTBa U3MEPEHUH :
yuebHoe nocobue / B.®. IleneBun. — Mockaa :
NH®PA-M, 2022. — 273 c. : un. — (Briciee
obpa3oBanue: bakanaspuar). - ISBN 978-5-16-006769-
8.

https://znanium.com/ca
talog/product/1168650

Maprtiomies, JI. A. Dkcrutyatanusi 1 00CITyKUBaHHE
00BEKTOB H0OBIYM HEPTH U Ta3a : yueOHOoe mocodue /
. A. Maprromes, A. B. Jlekomiie. - Mocksa ;
Bonoraa : Undpa-Unxenepus, 2020. - 340 c. - ISBN
978-5-9729-0478-5. - TekcT : 2IeKTPOHHBIN

https://znanium.com/ca
talog/product/1168650

Maprromies, J[. A. DkcrutyaTaus 1 00CcIyKUBaHUe
00BEKTOB 100BIYM HEPTH U Ta3a : yueOHoe ocoodue /
. A. Maprromes, A. B. Jlekomues. - Mocksa ;
Bonorna : Uadpa-Unxenepus, 2020. - 340 c. - ISBN
978-5-9729-0478-5. —

https://znanium.com/ca
talog/product/1168600

[Mu6eko, A. C. CtpoutenbHas Temnopusnka u
TEIUIOTEXHUUYECKUE U3MEPEHNs : yueOHoe nocobue / A.
C. [lIu6eko, M. A. PytkoBckuii. - Mocksa ; Bonorna :
Nndpa-Unxenepus, 2020. - 288 c. - ISBN 978-5-9729-
0443-3.

https://znanium.com/ca
talog/product/1600420

Ortunrod, M. U. IIpubdops! 11 TUHEHHBIX U3MEPEHUH :
yuebHoe nocobue / M.W. Dtunrodp. — Mocksa :
NH®PA-M, 2021. — 264 c. - ISBN 978-5-16-109631-
4.



https://znanium.com/catalog/product/1858811
https://znanium.com/catalog/product/1858811
https://znanium.com/catalog/product/1094363
https://znanium.com/catalog/product/1094363
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1168600
https://znanium.com/catalog/product/1168600
https://znanium.com/catalog/product/1600420
https://znanium.com/catalog/product/1600420

7. TlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn « HTepHeT»
[lepeuenn 3IEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAMOHHON ceTh «VHTepHET», HEOOXOAUMBIX JUIsl OCBOEHUS AMCLMILIMHBI IPUBEIEH B
Tabymue 9.

Tabmuma 9 — IlepeueHb 3IEKTPOHHBIX  00pPa30BATENIBHBIX  PECYpPCOB  MH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

http://www.gostinfo.ru/pages/Infizd/izmer_texn/ | MeTpoJorusi ¥ H3MepUTEJILHAT TEXHUKA. —
Kypnan. — Beixonur exxemecsiuno: PXX : Ota.
Breir. — M.: BUHUTH, 1963 - . — 2015r.

http://smartmetering.ru/journal/ YmHble u3Mepenus. - [lopran u xKypHa o
HOBBIX PEIICHUSIX B YUETE SJHEPrOPECypCOB.

https://www.vniiftri.ru/ Oranounsl Beepoccuiickoro HUU duznko-
TEXHHUYCCKHUX PATHOU3MEPCHUI

https://docs.cntd.ru/document/1200166732 DJIeKTPOHHBIN (OH]] HOPMATUBHOM
uHpopmanuu «TexakcnepT»

https://www.vniim.ru/index.html caiit Beepoccuiickoro HUW metponoruu um
.. MenneneeBa

OUIIC - PenepalibHOE FOCYAAPCTBEHHOE Caittr ®UIIC

OromkerHoe yupexaenne OenepaaibHplid
WHCTUATYT OPOMBIIUIEHHON COOCTBEHHOCTH

(fips.ru)

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeueHp MpPOrpaMMHOTO  OOECIIEYCHHS, HCIIOJB3yeMOTO TIPH  OCYIISCTBIICHUU
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOECTICUeHUs TTpeicTaBiieH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecieyeHHs

Ne i/ HaumeHnoBaHue

He npenycmotpeno

8.2. [lepeyenp HHDOPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCIIONB3YEMbIX TPH OCYIICCTBICHUN
00pa3oBaTeNIbHOTO MpOoIecca MO JUCIUILTHHE
[lepedeHpb UCONBb3yeMbIX HH()OPMAIIHOHHO-CIIPABOYHBIX CUCTEM TIpeicTaBiIcH B Tabmuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepUATbHO-TEXHUYECKOU 0askl, HEOO0X0IMMOM IS OCYIIIECTBJICHUS
00pa3oBaTeNbHOTO MpoIiecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmMeHoBaHME COCTaBHON 4acTH Howmep aynutopun
n/n MaTepHaIbHO-TEXHUUECKOH 0a3bl (pu HE0OXOAMMOCTN)
1 JIaGopatopusi HCKYCCTBEHHOTO MHTEIIEKTa M HU(PPOBBIX 13-13
TEXHOJIOTHI B METPOJIOTHH

10. Omnenounble CpeaCcTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTaIlH



http://www.gostinfo.ru/pages/Infizd/izmer_texn/
http://smartmetering.ru/journal/
https://www.vniiftri.ru/
https://docs.cntd.ru/document/1200166732
https://www.vniim.ru/index.html
https://www1.fips.ru/
https://www1.fips.ru/
https://www1.fips.ru/
https://www1.fips.ru/

10.1. CoctaB  OIICHOYHBIX  CPEACTBIUISI  IPOBEACHHS  IPOMEKYTOYHOH  aTTeCTAaIUH
oOyJaromuxcs Mo AUCHUIUINHE IPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHUS MPOMEKYTOYHOMN aTTeCTaIluU

By npome:KyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DOK3aMeHalMOHHbIE OUJIETHI;
3amauu;
TecTsl.
BoinonHenue KypcoBoro npoekra DKcrepTHas OIEHKAa HAa OCHOBE TPeOOBAaHUN K
COJIEP’)KaHUIO KYPCOBOI'O ITPOEKTA.

10.2. B xayecTBe KpUTEPHEB OLIEHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHUSI) KOMIIETCHITUI
0o0ydJalmuMUCs TPUMEHsSEeTCS 5S-OalyibHas IIKana OIEHKA C(HOPMHUPOBAHHOCTH KOMIICTCHIIUM,
KoTopas mpuBeneHa B Tabnuue 14. B Tedenne cemectpa MoxeT ucrnosb3oBatbes 100-6amipHas mkana
MOJYJIbHO-PEUTUHIOBOM CUCTEMBI YHUBEPCHUTETA, IIPABUJIa MCIIOJIb30BaHUA KOTOPOW, YCTAHOBJICHBI
COOTBETCTBYIOIINM JIOKAJIbHBIM HOPMAaTUBHBIM akToM ['Y ATL.

Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHN
5-0ayuipHa mIKaia PaKTep (bopvmp

— o0yyarouuiics riyooKo U BCECTOPOHHE YCBOWJI POTpaMMHBIN MaTepua,
— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHHO M IPAMOTHO €r0 H3JIaraer;

— OMHPASACh Ha 3HAHUS OCHOBHOM M JONOJHUTEIBHOM JUTEPaTypbl, TECHO
«OTIIMYHO» NPUBS3BIBACT  YCBOCHHBIC HAy4yHbIE IIOJIOXKEHUS C  IPAKTHYECKOH
«3aYTEHO» JeSITeTbHOCTBIO HAIIPABJICHHUS;

— yMeIno 000CHOBBIBAET M apTyMEHTHPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOIHO BJIQICET CUCTEMOH CIIeMaIM3UPOBAHHBIX TOHITUH.

— o0yYaronuiicss TBEpAO YCBOWJI NPOTPaMMHBIA MaTepuai, TPaMOTHO H TIO
CYIIECTBY M3JIaraeT ero, ONUPasiCh Ha 3HAHWUSI OCHOBHOM JINTEPATYPHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEI;

«XOPOILIOY — YBSI3BIBA€T YCBOCHHBIE 3HAHUS C TPAKTUYECKON  JIEATEIbHOCTHIO
«GaYTEHO» HaIPaBJICHUS;

— apPTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIJICET CUCTEMOM ClielMaIn3uPOBAHHbIX TTOHATHUH.

— o0yyarouuiicss ycBOMJI TOJIbKO OCHOBHOM MpOrpaMMHBIA MaTepuai, Mo
CYHIECTBY M3JIaraeT €ro, ONHMpasCh Ha 3HAHUSA TOJBKO OCHOBHOHU
JIUTEPaTyphl;

— JIOITyCKaeT HECYIECTBEHHbIE OIIMOKH U HETOUHOCTH;

«yZIOBJIETBOPUTEIILHO) o
GATTOHOY — WCTIBITBIBAET 3aTPYAHEHHUS] B MPAKTUYECKOM TNPUMECHEHUU 3HAHUU
HaMpaBJICHUS,
— cnabo apryMeHTHPYET HayuHBIE MOJI0KECHHUS,
— 3aTpyAHsieTcs B GOpPMYIHMPOBAHUU BBIBOJIOB U 0000IIEHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CIEIMATIM3UPOBAHHBIX MOHITHH.
— oOydJaronuiicss HE YCBOMJ 3HAYUTEIBHOM YacTH TMPOTPAMMHOTO
Marepuaa;
— JIONMyCKaeT CYIIECTBEHHbIC OIIMOKM W HETOYHOCTH IMPU PACCMOTPEHHUH
«HEYIOBJIETBOPUTEIILHOY
npo0JieM B KOHKPETHOM HaIpaBJICHUH;
«HE 3aUTCHO)

— HCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHIA;
— HE MOXET apryMEeHTHPOBATh HAYy4YHbIE MTOJIOKEHHUS,;
— He (OpMYIHPYET BHIBOJOB M 0000IIICHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK UHBIE MATEPUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rnpeacTaBieHsl B Tadmure 15.

Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Tabmnuna 15 — Borpocs! (3amaun) aist sK3aMeHa




Ne i/t [lepeuens BOompocoB (3a7au) A1t SK3aMeHa Kon
WHMKATOpa

1 CucreMbl aBTOMaTUYECKUX pEJIE. I1K-1.3.4

2 [IpeobpazoBarenu Ha 3¢ dexTe Xomia. I1K-1.3.4

3 [Tbe30amekTpruYecKue mpeodpa3oBaTemu. [1IK-1.B.2

4 DoTOINEKTPUIECKHE TTPEOOpa30BaTEIH. [IK-1.B.2

5 EMKkocTHBIE TpeoOpazoBaTeIi. [1K-5.B.1

6 TenzopesucropHsie npeodOpazoBaTenu. Pacuer I1K-1.3.4
YyBCTBUTEILHOCTHU

7 WNHIykTHBHBIC U3MEPUTEIBHBIE PE0Opa3oBaTeIIn I1K-1.3.4

8 TennoBsie mpeoOpa3zoBaTeIu— MPUHINAI PAOOTHI U I1K-1.3.4
KanmuOpoBKU. PacueT 4yBCTBUTEIBHOCTH

9 [IpeoOpaszoBarenu cpeAHEBBINPSMIEHHOTO 3HAYEHUS [1K-1.3.4
MIEPEMEHHOT0 HAMIPSIKEHUSI B IOCTOSIHHOE.

10 [Ipeobpa3zoBareny cpeIHEKBAAPATUIECKOTO 3HAYCHHS [1IK-1.B.2
MIEPEMEHHOTO HAMPSKEHHSI B IOCTOSIHHOE.

11 MocToBble cXeMbl. MOCTBI IEPEMEHHOTO TOKA. [IK-5.B.1

12 KommnencaTtopsl moctossHHOTO TOKA. [IprHIMI paboThl 1 [IK-1.B.2
KaarOpoBKH. PacueT 4yBCTBUTEIHHOCTH

13 TepMonapbl— npUHLIKI PaOOTHI U KAIMOPOBKU IIK-5.B.1

14 YpoBHEMEpHI — MPUHIIHI PAOOTHI M KATMOPOBKHU I1K-1.B.2

15 Cenbcunsl. [lpunnun padotsl. [Ipumenenue B [1K-1.B.2
MIPOMBIIIJICHHOCTH

16 [ToBopotHble TpancpopmaTopsl. [Ipunnun paboTsl. [1K-1.B.2
[IpumMeHeHne B MPOMBIIIUIEHHOCTH

17 WNunykrocunsl. [Ipunnuun padotsl. [Ipumenenue B [1K-1.B.2
MPOMBIIIIEHHOCTH

18 dotoanekTpuueckue qaTyuku. [Ipuniun paboTsl. IIK-1.B.2
[IpuMeHeHMEe B TPOMBIIUIEHHOCTH

19 [IyTeBble 31eKTPOKOHTAKTHBIE JaTYUKU. [IpuHIIMI paboThI. [1K-1.B.2
[TpumeHeHne B MPOMBIIIUIEHHOCTH

20 Pacuer Ten3opesucropa. Moct Yurcona. OnpeencHue [K-1.B.2
qYBCTBUTEIHHOCTH

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/mt [Tepeuens BonpocoB (3agau) 1 3ayera / nud¢. 3auera JHKaTOpa
Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO
Ilepeuenp Tem Juis  KypCOBOTO  INPOEKTHPOBAHUS/BBINOIHEHUS  KypCOBOH  pabOThI

MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO TPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

No 11/ [TpumepHbIil IepedeHb TeM s KypcoBoro MIPOEKTUPOBAHMSI/BBITTOTHEHUS
KypCcOBOH paboOTHI

1 PazpaboTka u pacueT napamMeTpoB CTaOMIN3aTOPa HANPSKEHUS

2 HccnenoBanue u pa3paboTKa aHATN3aTOPa HATMYHS aKTHBHOTO HATPSKEHUS

3 Pa3paboTka u pacyeT aBTOMaTUYECKOTr0 MHPPAKPaCHOTO MPUEMHHKA
CUTHAJIOB

4 Pa3zpaboTka npubopa peryJIupoBKH U H3MEPEHUSI B CHCTEME OXJIAKICHUS Ha
Tpansuctope KT819

5 PazpaboTka n3MepsoIero ycrpoicTBa TeMOpo0IIoKa ¢ TNIEHOYHBIMHU
KOH/IEHCAaTOpaMu




6 PazpaboTka cucTeMbl aBTOMaTHUECKOTO U3MEPEHUS YPOBHS KUIAKOCTH
Ha Tpanzucrope BD815

7 Pa3pabotka perynmupyemoro 0j0ka MATaHUS MPUOOpa € KOHJIEHCATOPOM
C1=1200 Mx®

8 PazpaboTka nHAMKATOpA HATMYUS TOKA

9 PazpaboTka perynupyeMoro 010ka MUTaHKUS Ha CTAOUITUTPOHE

10 Pa3zpaboTka u pacder aBTOMaTHYECKOTO HH(PAKPACHOTO TIEpeIaTynKa
CUTHAJIOB

11 [TpoekTrpoBaHUE H3MEPUTEITHLHON CUCTEMBI JUISI KOHTPOJISI YPOBHSI
KHUJIKOCTU B OXJIAXKIAIOIIEM pe3epByape Ha Tpanzucrope BD167

12 Pa3paboTka u3MepsIonero ycTpoiucTra TeMOpo0Ioka Ha KepaMUIeCKIX
KOH/IeHCAaTopax

13 [TpoexTrpoBaHNE U3MEPUTEIHHON CUCTEMBI JII KOHTPOJIS YPOBHS
KUJKOCTH B OXJIAXK/IAIOIIEM pe3epByape Ha Tpan3uctopax KT815b

14 Pazpabotka peryaupyeMoro cTabuiIn3upoOBaHHOTO OJI0Ka MUTAaHUS prOopa
Ha Mmukpocxeme LM317T

15 HccnenoBanue u pa3paboTKa aHATN3aTOPa HATMYHS aKTUBHOTO HAITPSDKEHUS
Ha mukpocxeme CD4011

16 Paspabotka nmpubopa peryaupoBKU U U3MEPECHHUST B CUCTEME OXJIAKICHUS Ha
Tpan3uctope KT829

17 PazpaboTka cucTeMbl aBTOMAaTHYECKOTO U3MEPEHUS YPOBHS KUIAKOCTH
Ha Tpanzucrope BD139

18 PazpaboTka cucTeMbl aBTOMAaTHYECKOTO U3MEPEHUS YPOBHS KUIKOCTH
Ha Tpanzucrope BD815

19 PazpaboTka cucTeMbl aBTOMAaTHUECKOTO U3MEPEHUS YPOBHS KUAKOCTH
Ha TpaHzucrope BD167

20 Pazpabotka ananmzaropa Hau4ust MPOBOAKK Ha MuKpocxeme KS61J1IA7

21 Pazpabotka perynupyeMoro 0oka muTaHus npubopa Ha 6a3e MUKPOCXEMBI
st 6moka LM317

Bomnpock! anst mpoBeeHNs TPOMEKYTOYHOH aTTECTAIlMH B BUJIE TECTUPOBAHHUS TIPEACTABICHBI
B Ta0Onuue 18.
Tabnuua 18 — [IpumepHbIil epeueHb BOIIPOCOB Il TECTOB
Ta6nuua 18 — [IprMepHbIil epedeHb BOIPOCOB JJIsl TECTOB
. Kon
Ne n/nt ITpumMepHBIii IepedeHb BONPOCOB Il TECTOB
WH/IMKaTOpa
1 //Hauano Bonpoca: BonpMuo:xBsi0op I1K-5.B.1
WHTepBan IUCKpeTH3anuy BEIOMPASTCS B COOTBETCTBHH TEOPEMOIA: {
=OtBeTsl 1 1 2 BepHbI;
~KortenpHnkoBa;
~HaiikBucra-IllenHoHa;
~byrepa-Jlambepra bepa;
ks
2 //Hagamno Borpoca: BorpMHuoxBr160p I1K-5.B.2

¥

Amnanoro-uuppoBoe npeoOpa3oBaHue MPEICTABIAET COOOM
COBOKYITHOCTB CJICIYIOIIMX OTIEPAINHi: {

=Jl1cKpeTH3aly HeTPEPhIBHOTO CUTHANA 10 BPEMEHH, KBAaHTOBAHUS
AUCKPETHBIX 3HaUEeHWI CUTHAJA 110 YPOBHIO, KOOAUPOBAHUSA
KBAHTOBAHHBIX OUCKPCTHBIX 3HAUCHUH CHUIrHajia,

~JIMUCKpeTU3alnuu HEMPEPBIBHOTO CUTHAJIA 110 BPEMEHH, KBAHTOBAHMSI
AUCKPCTHBIX 3HAUCHUI CUTHAaJIA T10 YPOBHIO, JCKOAUPOBAHUA
KBAHTOBAHHBIX IUCKPETHBIX 3HAUYEHUM CUTHANA;

~Bce 0TBETHI BEpHBI;




//Hagaino Bompoca: BompMuoxBsi60p

[{udpoBsie cUTHATIBI IPEACTABIAIOT COOOM: {

=KBaHTOBaHHBIC TI0 YPOBHIO JUCKPETHBIC CUTHAIIBI U OMTUCHIBAIOTCSI
KBaHTOBAHHBIMH PEIIETYATBHIMU (PYHKIUSAMH;

~KBaHTOBaHHBIE 110 YPOBHIO aHAJIOTOBHIC CUTHAJIBI M OTIMCHIBAKOTCS
KBaHTOBAHHBIMH PEIIETYATHIMU (PYHKIUSAMH;

~KBaHTOBaHHBIC TI0 YPOBHIO AUCKPETHBIC CUTHAIBI U ONTUCHIBAIOTCSI
HEKBAaHTOBAHHBIMH PELICTYATHIMH ()YHKIIUSIMHU;

ks

I1IK-5.B.1

//Hauano Bompoca: BopMuoxkBb160p

JIMCKpeTHbIE CUTHAJIBI OTIMCHIBAIOTCS: {

=PeméTuareivu pyakuusmu — nocnenoBatensHocTsiMu x(nT), rne T =
const — uHTepBai (Mepruoi) TMCKPETU3AIUH;

~[IpepsiBatorieiicss pyHKIUEH, CTpEeMSIIEHCs K HYJIIO;
~HenpepriBHOH (MM KyCOYHO-HENPEPHIBHON) PpyHKIMEH X(1);

I1K-1.3.4

//Hagano Borpoca: BorpMHuoxBsi60p

Ha cxpunmore n3o6paxeH rpaduk 1Mo Uccaea0BaHuIO: {
=MynbTHILIEKCODA;

~Kommaparopa;

~ITosieBOro TpaH3ucTopa;

~RS-Tpurrepa;

~CTabmIMTpOHa;

¥

I1K-1.3.3

//Hagano Borpoca: BompMHuoxBsi60p

Ha ckpuniore n300paxeH rpauk 1Mo HCCICOBaHUIO: {
=RS-tpurrepa;

~Kommaparopa;

~MynbTUILUIEKCOPA;

~IToneBoro TpaH3uCTOPA;

~CTabWIMTpOHa;

ky

IIK-5.B.1

//Hauano Borpoca: BonpMHuoxBs160p
Ha doto n3obpaxen: {
=Konseliepnsnii ALl
~MHmuorocrynedatsiii ALIT;
~ITapannensnsnii ALIIL;

~Bce oTBeTHI BEpHBI;

¥

I1K-5.3.1

//Hauamo Bompoca: BompMuoxBs160op

Ha ckpunmore nzo0paxeH rpauk Mo UCCIeIOBAHUIO: {
=CTabWIHMTpOHA;

~Komnaparopa;

~MynbTHILIEKCODPA;

~[loneBoro Tpan3ucropa;

~RS-tpurrepa;

}

[1K-3.3.3




//Hauamo Bompoca: BonmpMuoxBsi6op

Yero ne xBaraet B kinaccudukaruu AL Ha ¢poto?{
=[locnenoBaTesbHO-TIapaIEIbHBIIMETOI;
~MHOrocTyneH4arsli;

~KonBeiepHsiif;

~MHOTroKOHTaKTHBIN U CUrMa-aesbTa;

¥

I1K-3.3.3

10

//Hauano Bompoca: BonpMuoxBbe160p

AHaNOoroBble CUTHAIIBI OMUCHIBAIOTCS: {

= HenpepsIBHO (MJT1 KyCOUHO-HETIPEPHIBHOM) (hyHKIHEH X(t);
~[IpepsiBaromieiicss GyHKIHMEH, CTpEMSIIEHCS K HYIIIO;
~@yHKIKMEN TIOCTOSTHHOTO MEHSIOLIEr0cs BUA;

}

I1K-3.3.3

11

//Hauamo Bompoca: BonmpMuoxxBsi6op

3akonunute Ppasy: «Jlug npeacraBineHus, nepeaadyu u 00padoTKu
nH(popManuy B HHPOPMAIIMOHHBIX CHCTEMAaX HCIIOJIB3YIOTCS PA3IMUHBIC
BUJIbI CUTHAITOB. 101 cUrHATIOM MOHUMaeTCs . ..» i

=duznyeckuii Mporecc, 3HaYCHUs apaMeTpPOB KOTOPOTO OTOOpaKaroT
HEKOTOpYIo uHpopmanuo uiu cooduenue. MupopmaruBHbIMU
rapamMeTpaMH TaKUX CUTHAJIOB MOTYT OBITh aMILIUTY/1a, JUTUTEIILHOCTb,
yacToTa, (haza;

~®Du3nYecKuil poliecc, 3HaYeHHs TapaMeTPOB KOTOPOTo 0TOOpaxaroT
HEKOTOpYI0 HH(OpMaIHIO 1K coodiienue. MupopmatuBHbIMU
napaMeTpamu TaKUX CUTHAJIOB MOTYT OBITh COITPOTUBIICHHE, MOIIIHOCTb;
~®Du3nYeCcKuit mpoliecc, 3Ha4eHHsI MapaMeTPOB KOTOPOTO OTOOpaKarOT
HEKOTOPYI0 HHpOopMaIHio win coodmenue. UupopmaTuBHBIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT OBITh aMILTUTY/1a, KPYTAIIHIA
MOMEHT, U3rudaroiee yCuine.

¥

I1K-3.3.3

12

//Hauano Borpoca: BonpMHuoxBs160p

UYro Takoe JUCKPETHBIN curHan? {
=KBAaHTOBAHHBIN U IPEPBIBUCTHIN

~CUTHAJI, KOTOPBIH SIBJISIETCS IPEPHIBUCTHIM
~CHTHaJ HETIPEPBIBHBIN

~CUTHAJI KBAaHTOBAHHBIN

ky

I1K-3.3.3

13

//Hauamo Borpoca: BonpMuoxBs160op
Ha ¢oto n3obpaxen: {
=Mmnorocrtyneuatsiii ALI;
~Konseliepnasiii ALIT;
~[Tapamnensubiit AL

~Bce oTBeTHI BEepHBI;

ks

[1K-3.3.3




14 //Hagao Borpoca: BonpMHu0xBs160p [1K-3.3.3
Ha ¢oto n3obpaxen: {
=[lapamnenbusiii ALII
~Konseliepnsiii ALIIT;
~MHmuorocryneudatsiii ALIL;
~Bce oTBeTHI BEpHBI;

ks

15 //Hauano Bompoca: BonpMHuoxBs16op [1K-3.3.3
UYero He xBaraet B kitaccudukamuu ALTT? {
=MHOroKOHTaKTHBIM U CUrMa-JeJibTa;
~IlocnenoBarenbHO-TIapaICIbHBIM;
~MHorocryneHn4arsiii 1 KOHBEWEpHBIN;

}

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3209HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTogu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  HPOUEAYPHl  OICHUBAHUS
WHINKATOPOB, XapaKTEpU3YIOLUX JdTanbl (OpPMUPOBAHUS KOMIIETEHIIMM, coep)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernaMeHTUPYOIMX MOPSAOK W MOPOLEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTallMi O0YyJarolIuxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTLIAHEI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWE COBPEMEHHOW JICKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOIYYUTH BCIO HH(POPMAIMIO MO TeME, a B OCBOCHHH
(dyHIaMEHTAIBHBIX MpOoOJeM JUCHHMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIHX
JOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIeKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MH(POPMAITMOHHYIO (DYHKIUHU. JIeKIHs pacKpbIBaeT MOHATHHHBINA ammapar
KOHKpETHOW oO0jacTu 3HaHMS, €€ MpoOJeMBbl, JaeT IEeIbHOE MPEACTaBICHHE O TUCIUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBEHBb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpOodEecCHOHANBHO-IETOBBIX  KAuecTB, JOOBU K TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TIONy4YeHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAMIIINE TOIbL;

—  HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKECHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IUYHBIX
bopmynupoBKax);




— TONy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAllUCl  ClaliIoB U
WCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajga TMpH MPOBEACHUM KOPOTKUX JTUCKyccHid 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIMHE.

CTpyKTypa npeaoCcTaBICHHs JIEKIIMOHHOTO MaTepraa:

JISKIIMH COTJIACHO pa3zenam (Tabi.3) u remam (1abi.4).

Y4eOHoe Mocodue o OCBOSHHIO JICKIIMOHHOTO MaTeprajia UMEeTCsl B U3JJaHHOM BHJIE

OcHoBbl Merposnioruun = Fundamentals of Metrology : yuebnoe mocobue / B. B.
OxkpermiioB [u ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. - 2-¢ U31., Iepepad. u
nort. - CII6. : U3n-Bo ['VAIIL, 2019. - 485 c. : puc., Tabn. - Umeet rpud denepansuoro YMO 1o
B CHCTEME BBICIIETO oOpa3oBaHus. - bubmumorp.: c. 427 - 430 (66 nasB.). - ISBN 978-5-8088-
1338-0 : b. 1. - TeKkcT : HemoCPEACTBEHHBIN.

Matepuansl 111 OCBOCHHS UMEIOTCS B AJICKTPOHHOM BHUIE
*Kypc nexuuit u MPaKTHK B cucreme LMS
https://Ims.guap.ru/new/course/view.php?id=2031

*Kypc JUTS BBIIIOJIHECHUS KYpPCOBOT'O IIPOEKTa B cucreMe LMS
https://Ims.guap.ru/new/course/view.php?id=3502

11.3 Metoauueckue yKazaHus sl 00y4aroLMXCs 0 MPOXOKACHUIO IPAKTUYECKUX 3aHITUI
[IpakTUyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX ()OpPM OpraHM3aluu y4eOHOTO
npoliecca, 3aKIYaroiascs B BbIITIOJHEHUH 00yYalOIIMMHUCS 101 PYKOBOJCTBOM IIPEIoiaBaTess
KOMILIEKCAa YYEOHBIX 3aJaHWW C LENbI0 YCBOGHHUS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLHUIUIMHBL, TpUOOPETEeHNs] YMEHUN U HaBBIKOB, OIbITA TBOPUECKON JESITEIbHOCTH.
[enbro MpakTUYECKOTo 3aHATUS i1 O0YUaIOLIErocs SIBISIETCS MPUBUTHE O0YUYaOLUMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOW JUCLMUILINHE.
[Inanupyemble pe3yiabTaThl IPU OCBOCHUU 00YUYaOIIUMCS IPAKTUUECKUX 3aHATHI:
— 3aKperieHne, yriayolieHue, pacliupeHue U JeTaau3aus 3HaHu| NMpH pelieHNH KOHKPETHBIX
3aj1a4;
— pa3BUTHE II03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSITEJIBHOCTH MBIIIIEHUS,
TBOPUYECKOM aKTUBHOCTH;
OBJIaJICHNE HOBBIMU METO/IAMU U METOJUKAMU U3yUEHUsI KOHKPETHOW y4eOHON AUCIUITIINHBL;
BbIpa0OTKa CIIOCOOHOCTH JIOTUYECKOT'O OCMBICIIEHUSI TOJYYEHHbBIX 3HAaHUMN TUISt
BBITIOJTHCHMS 3aTaHHI;
o0ecrieyeHHe palMOHAIBHOTO COYETaHUs KOJUIEKTUBHOW M HHAMBHUAYyalbHOH dopm
o0OyueHusl.

TpebGoBanust K MPOBEICHUIO MPAKTUYECKUX 3aHATUN

[IpakTiueckue 3aHATHs IPOBOJATCS B CIEAYIOIUX GopMax:
MOJIEJIUPOBAHUE  CUTYyalUi IIPUMEHUTEIBHO K npouIIIo

npoeCCHOHATLHOMN IeATEIFHOCTH 00YJatOLINXCS;
pelleHne CUTYal[MOHHBIX 3a/1a4
IPYNIOBast JUCKYCCHSL.

[IperoaBaTens MpH NPOBENECHUM 3aHATHH BBINOJHSAET (YHKIMIO KOHCYJIbTAHTA,
KOTOPBI HANpaBiseT KOJJIEKTUBHYIO padOTy CTY/IEHTOB Ha MPUHATHE MPABHJIBHOTO PEIIEHUS.
3aHsATHE OCYLIECTBISETCS B IUATOTOBOM PEXUME, OCHOBHBIMU CYOBEKTaMH KOTOPOTO SIBJISIFOTCS
CTYJEHTBHI.

Tembl mpakTHYECKUX pabOT MpUBEAEHBI B Ta01.5



https://lms.guap.ru/new/course/view.php?id=2031
https://lms.guap.ru/new/course/view.php?id=3502

VYuebHoe mocoOue uMeeTcs B HM3JAaHHOM BHUAE M B BHJEC DIIEKTPOHHBIX PECYpCOB
Ooubmoteku /IMCTaHIIMOHHBIC aKyCTHYECKHE METOIbI H3MEPEHHsI CKOPOCTH 3BYyKa B Mope / . H.
CepasuHn, 1. . Mukymun. - Cankt-IlerepOypr : Hayka, 2019. - 174 c. : puc. - bubmnuorp. B

KOHIIE TJIaB. - ISBN 978-5-02-039644-9 b. 1. - Tekcr :
HenocpeacTBeHHbIi. [Tonounsrit mmdp 534/C32

VcnplTaHuss MUKPOMEXaHUYECKUX CEHCOpPOB I1apaMeTpOB JBMIKEHUS OCHOBAaHUS
yuebnoe mnocobue / C. @. Ckopuna, H. A. Ounnnukosa ; C.-Ilerep6. roc. yH-T a3poKOCM.
npubopoctpoenusi. - Cankt-IlerepOypr : Usn-Bo I'YAIIL, 2019. - 149 c. : puc., tabn. -
bubnmorp.: c¢. 145 - 147 (36 wna3m.). - ISBN 978-5-8088-1437-0 : b. m. - Tekcr
HernocpencTBeHHbIN. [Tonounsiii mudp 629.7/C44

MaTepI/IaJ'IBI JJIs1 OCBOCHUA UMCHOTCS B QJICKTPOHHOM BUIC
. Kypc JICKLIAN u IIPAKTHK B cucreme LMS
https://Ims.quap.ru/new/course/view.php?id=2031

° Kpr JJIA BBIITOJIHCHU A KprOBOFO IIPpOCKTa B CHUCTCMC LMS
https://Ims.quap.ru/new/course/view.php?id=3502

MeTtoanueckue YKa3aHus 110 BBIITOJHCHHUIO IMPAKTHYCCKUX pa60T HUMCIOTCA B M3JaHHOM
BUJIC:

Tommnbckuit, B. b. MukposnekTpoHHbIE U3MEPUTENIBHBIE MPeoOpa3oBaTesu : y4yeOHoe
nocobue / B. b. Tonmmibckuid. - 4-¢ uzn. - Mocksa : Jlaboparopus 3Hanui, 2020. - 496 c.- ISBN
978-5-00101-720-2.

JlMCTaHIIMOHHBIE AKyCTUYECKHE METOJbI M3MEpeHUs ckopoctu 3Byka B mope / I'. H.
CepaBun, 1. . Mukymun. - Cankrt-IlerepOypr : Hayka, 2019. - 174 c. : puc. - bubnuorp. B
koHiie ras. - ISBN 978-5-02-039644-9 : b. u.

VcnpiTanuss MHKPOMEXaHHYEeCKHX CEHCOpPOB IapaMeTpoOB IBIKEHUS OCHOBAaHUS
yuebHoe mnocobue / C. @. Ckopuna, H. A. Ounnnukosa ; C.-Ilerep6. roc. yH-T a3poKocM.
npubopoctpoenus. - Cankrt-IletepOypr : Uzn-so I'VAIIL, 2019. - 149 c. : puc., Tabdn. -
bubmuorp.: c. 145 - 147 (36 Ha3B.).

Marepwuaisl 1151 OCBOCHUSI UMEIOTCS B DJIEKTPOHHOM BH/IE
*Kypc nexunii " IIPaKTUK B CUCTEME LMS
https://Ims.guap.ru/new/course/view.php?id=2031

*Kypc JUTS BBIITOJIHCHUS KYpPCOBOTO IIPOEKTa B cucreme LMS
https://Ims.quap.ru/new/course/view.php?id=3502

11.4 Metonuyeckue ykasaHusl s OOy4yaroUIUMXCs IO BBIMOJIHEHHIO JIaOOpaTOPHBIX
pabor

B xone BeimonHeHus 1a0oOpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HaHUsS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIU(PUKAIIMOHHON XapaKTEpUCTUKOW 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrinonHenue 51a00paTopHBIX paboOT 0Oy4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpenesnseMoll y4eOHBbIM IUIaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:


https://lms.guap.ru/new/course/view.php?id=2031
https://lms.guap.ru/new/course/view.php?id=3502
https://lms.guap.ru/new/course/view.php?id=2031
https://lms.guap.ru/new/course/view.php?id=3502

— TpuoOpeTeHHe HAaBBIKOB HCCIEAOBAHMS IPOILIECCOB, SBICHUH UM OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUILTHHBI;

— 3aKperuicHHe, Pa3BUTHE W JETAM3AIMS TEOPETUYCCKUX 3HAHWM, MOJYyYEHHBIX Ha
TICKITUSX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— TMNpHOOpETeHHWE  HABBIKOB  CAMOCTOSITENBHOW  paboThl ¢ 1ab0paTOpPHBIM
000pyTI0BaHUEM U MTPUOOPAMH.

3ajaHue u TDC6OBaHI/IH K IIPOBCACHUTIO J'Ia6ODaTODHI>IX Da6OT

3amaHre K BBITIOJHECHUIO J1a00OpaToOpHOi paboThI BBIAAETCS MpENojaBareicM B Havaje
3aHSITHSI B COOTBETCTBUH C TUIAHOM 3aHSTHIA. TeMbl 1abopaTopHBIX paboT MpUBEACHBI B Ta0I. 6
JTAHHOM MPOTpaMMBbI.

Brinmonnenue nabopatopHoi pabOThl COCTOUT U3 TPEX ATAIOB:

® DOKCICPUMCHTAJIbHO-IIPAKTUYCCKOT' O,
® PACYCTHO-AHAJIUTUYCCKOTI'O,
® KOHTPOJIBHOI'O B BUJIC 3allIUTLI OTUYCTA.

Crtpykrypa u hopma otueta o 1abopaTopHO paboTe

Ot4er o mabopaToOpHOU pabOTe JTOJDKEH COACPKATh: TUTYIbHBINA JINCT, OCHOBHYIO YaCTh,
BBIBOJIBI 110 PE3yJIbTAaTaM UCCIICIOBAHUH .

Ha tuTynbHOM JMCTE MOJDKHBI OBITH yKa3aHbl: HAa3BaHWE JTUCITUIUIMHBI, HA3BaHUC
nabopaTopHOil pabOThI, (GaMuiMs ¥ WHHUIMAIBI TpernojaaBaTels, (aMuidsg W HHUAUAIBI
CTY/ICHTa, HOMEp €ro y4eOHOU IPYIIIbI U aTa 3aIIUThl PA0OTHI.

OcHOBHast dYacTh [JOJDKHA COJEpXKaTh 3a/JlaHue, pe3yibTaThl SKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKNE MaTePUAITHI.

BBIBOJIBI TI0 TIPOJICNIAHHOW PAa0OTE JOJDKHBI COJEPIKATh PEKOMEHIAIIMHU 10 YIIYUIICHUIO
yCIIOBUH Tpyna Ha paboueM MecTe.

TpeboBanus k opopmIIeHHIO OTUETa 0 TabopaTOPHOH paboTe
TUTynBHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMaTHuBHOM nokymenTtarmu I'Y ATl http://guap.ru/guap/standart/titl_main.shtml

O(I)OpMJ'IeHI/Ie OCHOBHOM dYacTH OTYeTa JOJIDKHO OBITh O(I)OpMJ'IeHO B COOTBCTCTBHHU C
I'OCT 7.32-2001 (m3pmanus 2008r.). TpeOGoBaHMs MpPHUBEAEHBI B CEKTOPE HOPMATUBHOMN
noxkymentaruu ['Y AIT http://guap.ru/guap/standart/prav_main.shtml

IIpu dopmHpoBaHMHU CIIHMCKA MCTOYHUKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
TpeboBanusimu cragaapra ['OCT 7.1-2003. IIpumepbl odopmieHHs CHUCKAa HCTOUYHUKOB
IIPUBENIEHBI B CEKTOPE HOPMAaTUBHOM nokymeHTauuu ['Y Al

Mertoauueckue YKa3aHus 110 BBIIIOJHCHHUIO IMPAKTUYCCKUX pa60T HUMCIOTCA B M3JaHHOM
BUJC:

Tonunsckuit, B. b. MuKpoanekTpoHHbIE U3MEpPHUTENbHbIE Mpeo0pa3oBaTenu : yuyeOHoe
nocobue / B. b. Tonunbckuid. - 4-e u3z. - Mocksa : Jlaboparopus 3nanuii, 2020. - 496 c.- ISBN
978-5-00101-720-2.

JIMCTaHIIMOHHBIE AKyCTUYECKHE METO/bl M3MEPEeHHs CKOpocTH 3Byka B Mope / I'. H.
CepaBun, U. . Muxymun. - Cankrt-IlerepOypr : Hayka, 2019. - 174 c. : puc. - bubnuorp. B
koHre raas. - ISBN 978-5-02-039644-9 : b. 1.


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/prav_main.shtml

VcnplTaHus MUKPOMEXaHHYECKUX CEHCOPOB IapaMeTpOB JABIKEHUS OCHOBAHUS
yaebnoe nocobue / C. ®@. Cxopuna, H. A. OBunnnukoBa ; C.-Ilerep6. roc. yH-T a’3poKOCM.
npubopoctpoenus. - Cankr-IlerepOypr : Usn-so I'YAIL, 2019. - 149 c. : puc., Tabm. -
bubnuorp.: c. 145 - 147 (36 Ha3B.).

Martepuaisl 4711 OCBOCHUS UMEIOTCS B QJICKTPOHHOM BHUIE
*Kypc nexumii u MPAKTHK B cucremMe LMS
https://Ims.guap.ru/new/course/view.php?id=2031

*Kypc JUIst BBITTOJTHEHUS KypCOBOI'O MPOEKTa B cucTeme LMS
https://Ims.guap.ru/new/course/view.php?id=3502

11.5 Meronuyeckue ykazaHUs JUIsI OOYYarOLIMXCA IO IMPOXOXKJIECHHIO KYpPCOBOTO
IPOCKTHPOBAHUS/BBITIOIHEHUS] KyPCOBOW PaOOTHI

KypcoBoii mpoekT mnpoBoAuTcs C Leiblo (OPMHUPOBAHUSA Yy OOYYAIOLIUXCS OIBbITA
KOMIUIEKCHOTO PELIEHUs] KOHKPETHBIX 3a/ad Npo(eCCUOHAIbHOMU NEATENbHOCTU: pacueTa U
IPOEKTHUPOBAHUS HU3MEPUTENBHOTO IpeoOpa3oBaTelisi ¢ y4eTOM IpeIBapUTENbHOTO pacyera
BOJIbT-aMIIEPHON XapaKTEPUCTHKHU, pacueTa HAaIEKHOCTH, a Takke pa3pabOTKu MeyaTHOU
IUIaThl ¥ KopIryca rpudopa.

KypcoBoii mpoekT/ paboTa mo3BossieT 00yJaroneMycs:

CcdopMupoBaTb HABBIKM 3KOHOMMYECKOIO M TEXHOJOTHMYECKOro pacuera NpuOOpoB
cornacHo tpeboBanusim ECKJl u ECII/l, mpoBoauTh mpeaBapuTeNbHBIA MATEHTHBIA MOUCK
AQHAJIOTOB, IPOBOAUTH  pacdyeT OKYNAeMOCTH IPOEKTa, YTO TaKXe  I03BOJIAET
(GOpMHUPOBATHIIOHUMAHUE y CTYJIEHTOB aKTYaJIbHOCTH U WHTEJUIEKTYaJbHOW YHUKAJIbHOCTH
paspabateiBaeMoro npudopa. B xozxe BbIoMHEHHUs NMpoekTa y oOydaromierocs GopMmupyercs
MOHSTHE NPOEKTUPOBAHUS IPeoOpazoBaTes ¢ HYJIEBOrO IHMKJIA U 10 (PUHAIBHOTO BBIMYCKa
CEpUMHON MPOAYKIMH, COIJIACHO COBPEMEHHBIM TEXHOJIOTMYECKMM M 3KOHOMHUYECKUM
peanusim.

CTpyKTypa NOSICHUTEIbHOM 3alMCKU KYPCOBOTO IPOEKTa/ pabOThI
TUTYNBbHBIN TUCT U JTUCT UHANBUAYAIBHOTO 3aaHUS
AHHOTaIWsI. AKTyaJbHOCTh MPOEKTA
[TareHTHBIN TTOMCK
Pacder HagexxHOCTH TIpeoOpazoBaTeNs U ONPeIeIeHUE MTapaMeTPOB MPEIOXPAHUTEIS
Pazpabotka newyatHoi ruiatel. [IpeacraBieHne OCHOBHBIX MapaMeTpPOB

HU3MEPUTEIBHOTOTIPE00pazoBaTENs

HccnenoBanue n3MepurTenbHOro npeodpasonarens B cucreme MULTISIM
Pacder BonbT-aMIIepHO# XapaKTEPUCTUKU H3MEPUTEIHHOTO MPe0Opa3oBaTeIs
Omnucanue BO3MOKHOCTEH KOMMEPIIHMATN3AIMH IPOEKTa
Pa3zpaboTka ueprexa kopmyca npeodpazoBarens
PazpaboTka yepTerka neyaTHoOM MmiIaTel
Pa3pabotka crienudukanuy Ha mpudoOp U KOPIyc K HEMY
3akJoueHue

TDe6OBaHI/I${ K Od)ODMJ'IeHI/IIO OOSICHUTEILHONU 3alUCKU KYPCOBOI'O HDOCKTa/
paboTHI:

KypcoBoit mpoekr odopmisiercs COrjlacHO CTaHAapTaM  yHHUBEpPCHUTETa
https://guap.ru/standart/doc



https://lms.guap.ru/new/course/view.php?id=2031
https://lms.guap.ru/new/course/view.php?id=3502
https://guap.ru/standart/doc

Kypc B JIMC 1o BBINOJIHEHHUIO KypCOBOI'O ITPOEKTa
Kypc: KypcoBoii mpoekt. Teopusi M pacueT H3MEPUTENBHBIX ITpeoOpaszoBareineit (quap.ru)

11.6 Meroauueckue YKa3aHUs JUISL oOyJarommxcsi 1o MPOXOKICHHIO
CaMOCTOSITeNIbHOM pabOThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jiisa oOywarommxcsi 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHS CaMOCTOSITENIBHON paboThl, Yy oOydwaromierocs: GopMupyercs
nenecooOpasHoe ImIaHupoBaHuE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MeToguyeckuMH ~ MaTepualaMH,  HANPABJISIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIMYCCKHIA MaTepHal 0 JUCIHUILTHHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

1. [ToaroTroBka 3cce Mo JEKIMOHHOMY MaTepHally o TeMaM, MPEeACTaBICHHBIM B
Tabmuie 3,
2. B Tedenune ceMecTphl CTYICHTHI
- 3aIIMIIAI0T JabopaTtopHbie padboThl (9 1wT);
- BBITTOJIHSAIOT TECTUPOBAHUS 110 MaTepuajiam Jiekiuu B cpene LMS.
JIJIst TeKyIero KOHTPOJIS YCIIEBAEMOCTH HCITOJIB3YIOTCS TECThI, MMPUBEACHHbBIC BTabmuIe 18.

11.7 Meronuueckue ykazaHusi [ OOy4aroUMXcsd MO MPOXOXKICHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH NIPEIyCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yyYaroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUIIIAHBL.

B Tedyenne cemecTpbl CTYJEHTBI:

- 3alMINAIOT JIabopaTopHbIe PaboThI B hopMarTe codece0BaHus U KOJIOKBUYMOB,

- BBITNOJIHAIOT TECTUPOBAHMS 110 MaTepuaaM Jekuuu B cpeae LMS.

Jljig TeKyIIero KOHTPOJIsl YCIIEBa€MOCTH UCIIOJIB3YIOTCS TECTHI, IPUBEACHHbBIE B TA0IHIIE
18.

11.8 Meroauueckue yka3aHus i 00yJaIOIUXCsl IO TPOXOKICHUIO MTPOMEKYTOTHOMN
aTTECTallMM.

[IpomexyTouHas  artectanus  OOydYalOIIUXCs — MpEAycCMaTpUBaeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YylIbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWH, TOJYYCHHBIX OOydJalomMUMCS B TIPOIECCe
W3Yy4EeHUs BCEH MMCITUIUTMHBI WM €€ YacCTH, HAaBBIKOB CAMOCTOSITEIHHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOM OUEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIETBOPUTEIHHOY.


https://lms.guap.ru/new/course/view.php?id=5737

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




