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AHHOTaIU

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

JlucuurinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA 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
MPOJIYKLIUU MPEAbSABISIEMbIM TPEOOBAHUAM

[TIK-5 «IludpoBas MeTpoOIOTHS

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

CopepxaHue AMCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSA3AHHBIX C IMPEOOPA30BAHUSIMU
pa3UYHBIX (PU3WYECKUX BEIUYHMH, C NTPUHIUIAMUA TOCTPOEHUS U OOJACTIMU TMPUMEHEHUS
TUTIOBBIX U3MEPHUTENbHBIX peoOpazoBareneii(MIT), c onpeieIeHUEM ux HOPMHPYEMBIX
METPOJIOTMUECKUX XapaKTEPUCTHUK.

[IpenogaBanue MUCIHUILUIMHBI IPEIyCMaTPUBAET cieayromue (GopMbl OpraHU3aluu y4eOHOTO
mpoiiecca: JIeKIMH, JlabopaTopHble PabOThI, CaMOCTOsITENIbHAsT padoTa O0ydaromUIerocsi, 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 gacos.

SI3bIK 00yUYeHUs IO JUCIUILTUHE 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
npeoOpazoBareieil, WX TEXHUYECKOro, TMPOTPAMMHOIO U  METPOJIOTHYECKOTO OOeCIedeHus,
MOJrOTOBKA Oyyiiero OakajiaBpa K peHICHUIO OPraHU3allMOHHBIX, HAYYHBIX U TEXHUYECKHX 3aJad
MIpU TIPOBEJICHUM U3MEPEHUN U KOHTPOJIS B HAYYHBIX MCCIEAOBAHUSIX U MPOMBIIIJIEHHOCTH, TAK)KE B
1eJb U3YYeHHs] BXOAUT IOJIy4€HHE HAaBBIKOB IMPOEKTUPOBAHHUE M3MEPUTENIbHBIX Mpeoldpa3oBaresncii 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 PE3YJIbTATOB OOYYEHHUS MO IUCHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesymnbrare u3ydeHUs AUCHMIUIMHBI OOYYAIOUIMUCS JOJDKEH O00JanaTh CIeAyIOIUMU
KOMIIETEHIIMSIMA WJIM WX YacTAMu. KOMIETEeHIIMM W WHAWKATOPHl MX TOCTH)KEHHUS TPUBEICHHI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHINKATOPOB MX JOCTHXKEHHS
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 IPUHLIMIIBI padOThI CPEICTB U3MEPEHUS,
KOMIIETEHIIUU TEXHOJIOTUYECKHE BO3MOXXHOCTH B 00JIaCTH
NOJIpa3/IeIeHUU
. IIPUMEHEHHUS CPEJICTB U3MEPEHUS
METPOJIOTHUECKOMN
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 3p(PEeKTUBHOCTH UX UCIOIb30BAHUS
I1K-3 Cnocoben
OCYILIECTBIISATh
paboThI 1O I1K-3.3.3 3Hath ¢u3nvecKre NpUHIMILI padoThI,
BBISIBJICHUIO U BO3MOXXHOCTH M 00JIaCTH IPUMEHEHUS] METOI0B U
[TpodeccuonanbHble .
IIPEIOTBPALIEHUIO CPEJICTB U3MEPEHUI
KOMIIETEHIINH .
HECOOTBETCTBUM [1K-3.3.4 3HaTh METOAMKH KOHTPOJISI UCTIBITAHUS
IPOLYKIINH POAYKIINH
MPEIbABISAEMBIM
TpeOOBaHUSIM
[1K-5.VY.2 ymeTs BeIOMpaTh HAaOOJIEE TTOIXOASAIINE TIO
CUTYaIlUH METO/bI U CPEJCTBAa U3MEPEHUIl; BHIOUPATh
M3MEpUTENIbHbIE HHCTPYMEHTHI/TIPUOOPHI (1LYTIHI,
JaTYUKU U T.J.), BCIOMOTaTeNbHbIe U (PUKCUPYIOLIHE
MpUCTIOCOOIeHUS (TUCKU, TIPU3MBI, 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 YCIOBUS
OKpYXKaroIllel cpelibl U MEXaHUUECKHUE 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
TpeOOBaHUAM pabovero yeprexa
[Tpodeccuonanbusie | [1K-7 Crocoben I1K-7.Y.1 ymeTs onpenensiTe MOoTpeOHOCTh B




KOMIIETEHIINH OpraHU30BBIBATH 000pyI0BaHUH, OCYILECTBIIATH PACCTAHOBKY
JEeATEIIbHOCTD 110 000pyI0BaHUS C YUETOM yCTAaHOBJICHHBIX TPEOOBAHHIA
METPOJIOTHYECKOMY
o0ecIeyeHnIo

2. Mecro nucuurnHbl B cTpykType OI1
JucrunianHa MoXKeT 0a3upoBaThCsl Ha 3HAHMAX, paHEe MPHOOPETECHHBIX OO0YYArOITUMUCS
[IPY U3YYEHHUH CIEAYIOUIUX AUCUUIUIAH:
— «MarepuanoBecHUEY,
— «MareMaTH4IeCcKOe MOJACIMPOBAHNE CPEACTB U3MEPECHUI,
— «DIEKTPOTEXHUKAY,
— «DIEKTPOHUKAY,
— «Mexanukay
3HaHMs, TIOJIYYCHHBbIE NPU HM3YYCHUHM MaTepuaja JaHHOW JUCUMIUIMHBI, WUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHUE, TaK U MOTYT UCIOJIb30BaThCS IPU U3YUYEHUHU APYTUX TUCLUILIINH:
— «OCHOBBI TEXHHYECKOT'O PETYJIHMPOBAHHUY,
— «OCHOBBI HCKYCCTBEHHOI'0 MHTEILIEKTA B PO ECCHOHATBHON AEATENLHOCTHY,
— «lIudpoBele METOMBI K CPEACTBA U3MEPEHUIN.

3. OOBeM ¥ TPYTO0EMKOCTh JUCITUTLIAHBI
JlanHble 00 o01ieM 00beMe ITUCHMILIMHBI, TPYIOEMKOCTH OTJENIbHBIX BUJOB y4eOHON paboTh
110 JUCUUIUIMHE (M pacnpeesieHue 3TON TPyT0EMKOCTH 10 CEMECTpaMm) MpeICTaBICHbI B TaOIUIE 2.

Tabnuna 2 — O6beM U TPYAO0EMKOCTh AUCHUTUIHHBI

. TpymoeMKOCTb 10 cemecTpam
Bun yuebHo# paboTh Bceero Nog O
1 2 3 4
Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 5/ 180 3/ 108 2/ 72
U3 Hux uacoe npaKkmuuecKkoil n0020mMoeKu 20 12 8
AyoumopHnuie 3anamus, BCEro 4ac. 32 24 8
B TOM YHCIIE:
nexiuu (JI), (dac) 12 12
npakTuueckue/ceMunapckue  3ansarus  (113), 8 8
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 12 12
KypcoBoii npoekT (padota) (KII, KP), (gac) * *
9K3aMeH, (Jac) 9 9
Camocmosmenvnas paboma, Bcero (1ac) 139 75 64
Buo npomeixcymounou ammecmayuu. 3ayer, OK3., k3 3auer
nudd. 3ager, sx3amen (3auer, Hudd. 3aq, Dx3.**) 3ader )

IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTAHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJAOEMKOCTh TTPUBECHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Tabnuua 3 — Pazjiesbl, TeMbl TUCUUILIHHBL, UX TPYJOEMKOCTh

Jexuuu | 113 (C3)| JIP KII

(1ac) (1ac) (4ac) (uac) CPC (uac)

Pasgensl, TEMBI JUCHMIIINHEI

Cemectp 8




Paznen 1.

H3mepuTenbHbIe Tpeodpa3oBaTeln Kak
COCTaBHas 4acTh cpecTB u3MepeHus. CTaHnapThl
u DenepanbHbIe 3aKOHBI, KOTOPBIC IPUMEHSFOTCS
npu pa3paboTKe U3MEPHUTEIBHBIX
npeoOpazoBarenei

Paznen 2.

®dusnko-TrexHuueckue 3PPeKTol, JIeKalme B
OCHOBe npeoOpazoBateneit. I3meputenbHbie 2 2 10
npeoOpa3oBaTen sl K3MEPEHUS BBICOTHI.
['my6uHOMEpHI, Y pOBHEMEPHI.

Paznen 3.

To4HOCTh U3MEPUTETBHBIX ITpeoOpa3zoBarTescil.
[IpeoOpazoBarenu YpoBHs. TeH301aTUNKH.
ManoMeTpsbl.

Paznen 4.

OCHOBBI IPOEKTUPOBAHUS, METO/IbI aHATH3A
KaueCcTBa M CTPYKTYPHOT'O CHHTE3a CPEICTB
u3Mmepenus. [IpoexTupoBanue BUPTyabHBIX 4 4 20
M3MEPUTEIbHBIX TTpeoOpazoBareneil. [Ipodiembr
KaJTHOPOBKHU M MMOBEPKU BUPTYATIbHBIX
U3MEPUTENBHBIX MTpeoOpa3oBaree

Paznen 5
OCHOBBI MOJIETUPOBAHUS BUPTYAJIbHBIX 2 2 20
M3MEPUTENBHBIX Ipeodpa3oBarTene
HUroro B cemectpe: 12 12 75
Cemectp 9
Paznen 6.
TepMope3uCTUBHBIE 3JIeMEHThI. IHIYKIIMOHHbIE 2 14
JATYUKH.
Paznmen 7.
CucreMsl yuera pacxo/ia 3JeKTPOIHEPTUH U ) 10
pacxojia BOJIbI.
Paznen 8.
[TpeoOpa3oBaHue aHATIOTOBBIX CUT'HAJIOB B 2 20
uugpossie. Teopema KoTtenbHuKoBa.
P .
apen 9 2 20
Peneiinbie cucTeMbl.
BrimonHeHne KypcoBoro mpoekTa 0
Htoro B cemecTpe: 8 64
Uroro 12 8 12 0 139

[IpakTiueckass ~ MOATOTOBKA  3aKJOYaeTcs B HEMOCPEIACTBEHHOM  BBINOJIHEHHUH
00y4aromyUMHUCs ONpEAENCHHBIX TPYIOBBIX (DYHKIMH, CBA3aHHBIX ¢ Oyaymied mpodeccHoHaTbHOM
JESITEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO IUKJIa



Howmep paznena

HazBanme u COACPIKAHUE pa3ZCIIOB U TEM JICKITMOHHBIX 3aHATHH

Pazgen 1 Tema 1.1.
Knaccudukanus n3meputeNsHbIX peodpazoBaTeneit
Tema 1.2.
CTpyKTypHBIE CXEMbI U MaTeMaTHUYECKHE MOIETIN
npeoOpaszoBareseil U CpesICTB U3MEPEHHUSL.
Tema 2.1
N3mepuTtenbHbIe MpeoOpa3oBaTei Ha OCHOBE (P eKTOoB
KBAaHTOBOH (PH3HKH.
Tema 2.2
Pe3ucTuBHEBIE, EMKOCTHBIE, MHAYKTUBHBIE, TEE30JICKTPUICCKUE,
ONTHYECKHE peodpazoBaTesid U NPUOOPHI.

Pa3pnen 2 Tema 2.3
duznyeckrue OCHOBbBI TEPMOMETPHUH.
Pa3paboTka TepMOMETPOB U TEPMOCTATOB.
Tema 2.4
Paspabotka kopmnycos npu6opos. [IpaBuna pazpaboTku
KOPITYCHBIX 3JIEMEHTOB
Tema 2.5
Pa3paboTka 1 mpoOu3BOJICTBO MIKAT U AUCILICEB ISt IPUOOPOB.
Tema 2.6
JlaTuuK¥ HHIYKTHBHOCTH

Paszgen 3 Tema 3.1
®dakTOopsl, BAUIIONINE HAa TTOKA3aTEeNId KauyecTBa U
METPOJIOTHUECKHE XapaKTePUCTHKH IpeoOpa3oBaTeliei.
Tema 3.2
MeTo/ 16l TOBBIIIICHHSI UX TOYHOCTH U TTOMEXOYCTOWYHUBOCTH.
Knaccudukanus MeTo10B noBeimeHust TouHoctu UI1.
Tewma 3.3
MeTtponoruueckoe odbecredeHre U TEXHUIECKHI KOHTPOJIb
CPEJIICTB N3MEPCHHSI.

Pasznea 4 Tema 4.1
COop u aHATN3 UCXOTHBIX HHPOPMAITMOHHBIX JAHHBIX JUIS
MPOEKTUPOBAHUSI CPEICTB U3MEPEHUSI.
Tema 4.2
Pacuer MeTponornueckux xapakTepuCTHK H3MEPUTETbHBIX
peoOpa3oBarTeseii U CPeICTB U3MEPEHHUS.
Tema 4.3
Pacder u mpoekTupoBaHue pa3padbaThIBACMBIX CPEICTB
M3MEPEHUH ¢ NCMOIb30BaHNEM CTaHIAPTHHIX CPEJICTB
ABTOMATH3AIMH TPOCKTHPOBAHMS.

Pa3znen 5 Tema 5.1

Tepmope3ucTuBHbIE 351eMeHTh. UTHAYKIIMOHHBIE JATYHKH.
Penelinbie cucremsl. CHUCTEMBI y4eTa pacxo/ia AIEKTPOIHEPTUN U
pacxosa BOJbI.

Tema 5.2

IIpeoOpa3oBaHue aHAIOTOBBIX CUTHAJIOB B LM poBkIe. Teopema
Korenbuukoa. Otcuersl auckperHoro curnana S(0)=1; S(1)=-2;
S(2)=0; S(3)=-1; S(n)=0,n>3. AHATUTHYECKOE BhIPAKCHHUE
AQHAJIOTOBOTO CUTHAJIA, BOCCTAHOBICHHOTO ¢ TIOMOIIBIO psAla
KotenbHukoa. [IpsMOyrosibHbIN UMITYJIBC JUIUTEILHOCTBIO T U 1
ammuutynoit E . Onpenenenne 3Ha4€HNs OTCUETOB IUCKPETHOTO
curHana, npu t=0. AHaJIUTUUYECKOE BBIPAKEHUE aHAJIOTOBOTO
CUTHAJIa, BOCCTAHOBJIEHHOIO ¢ MOMOUIbI0 psia KoTenbHUKOBa




Paznen 6 Tema 6.1

TepMOpCSI/ICTI/IBHHG OJICMCHTBI. I/IH,HYKHI/IOHHBIGI[aTLII/IKI/I .

Paznen 7 Tema 7.1

BOJBI.

CucreMsl yuera pacxoja 3JeKTPOIHEPTUN Upacxoaa

Paznen 8 Tema 8.1

Tema 8.2

[IpeoOpazoBaHue aHAIOTOBBIX CUTHAJIOB B
nudposeie. AL u LIAIL

[udposeie ocummorpadsl.
[Tpon3BoCTBO U 0OCTYKMBAHUE OCIIUILIOTPadoB

Paznen 9 Tema 9.1

Peneligrie cucTeMBI.
Tema 9.2

[TporpamMmmupyemeie pele

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBE/ICHBI B TAOIHIIE .

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/Ie 3aHATUSA U UX TPYAOCMKOCTb

W3 HUX Ne
Ne | Tewmsbl npaktuueckux | @OpMbI IPAKTUYECKUX | TpPYynOEeMKOCTh, |IIPAaKTUYECKOM |pasnuerna
/11 3aHSATUN 3aHSATUN (uac) MOATOTOBKH, | AUCIIMII
(gac) JIMHBI
Cemectp 9
1 | Pacuer pe3sucTUBHOTO [TpakTHueckoe 2 1 1
JeITUTeIs 3aHsATHE
HaANPSDKEHUS
2 | Pacuer [TpakTuueckoe 2 1 2
WHTyKTHBHOTO 3aHsATHE
JeNuTens
HaNpsHKSHUS
3 | Pacuer emKOCTHOTO [TpakTuueckoe 4 2 3
JeITUTeIs 3aHsATHE
HaIpsHKSHUS
Bcero 8
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B Ta0IUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue 1a60paTopHbIX paboT TpyAOEMKOCT®, | MPAaKTHYECKOH | pasjeia
/1 (dac) MMOATOTOBKH, TUCIIAI
(gac) JIMHBI
Cemectp 8
1 | HccnenoBanue WHIYKTUBHBIX 4 3 2
npeoOpaszoBareneit
2 | OnpeneneHnre MOTPENTHOCTH KOHTAKTHOTO U 4 3 1
0ECKOHTAKTHOTO METO]1a TMHEHHBIX
U3MEPECHUI
3 | UccnenoBanue TMHENHOIO U HEJTMHEHHOTO 4 3 4
npeoOpa3oBares




Beero | 12 \

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI

Ilenp KypcoBOTO MPOEKTa: Ha OCHOBE (DHU3MKO-TeXHHUYECKHX 3(PQeKToB, Jexamux B
OCHOBE TmpeoOpaszoBaresieil  pa3paboTaTh CTPYKTYpHYIO CXeMmy IpeoOpas3oBarers,
UCCIIeIOBATh €ro PYHKIMIO TpeoOpa3oBaHusi, pa3padoTaTh MEYATHYIO TUIATY, OCYIICCTBUTH
MoJIeTMpoBaHKe mpeobpazoBarens B cpene LabView, paccumrtars ero BoJbT-aMIiepHbIC
XapaKTePUCTHKHU, CIPOCKTHPOBATh KOPITYC, PACCYUTATh IIOKa3aTeld  HAaJeKHOCTH,
MPOM3BECTH NaTeHTHBIN oucK Ha caiite ®UIIC ¢ uenbro aHanu3a nepeaoBbIX HAIIPABICHUI
pa3BUTHUS W3MEPHUTENBHBIX mpeoOpa3oBareneidi, W3yunth (GakToppl, BIUSIONIME HAa
METPOJIOTHYECKHE XapaKTEPUCTUKU MpeoOpa3zoBaTelsis U PacCMOTPETh METOMAbI MOBBIIICHUS
€ro TOYHOCTH.

YacoB MpakTHYECKOW MOATOTOBKH: 27
[TpumepHbIe TeMBI 3a1aHUI Ha KypCOBOM MPOEKT npuBeneHs! B pazaene 10 PIT/I.

4.6. CamocrosrenbHas padoTa 00yJaronIxcs
Buiel caMocTosITeNIbHOM paOOThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabmuua 7 — Bugsl caMoCTOSTENEHON PabOTHI M €€ TPYIOEMKOCTb

o Bcero,
Bun camocrosTensHoil paboTh qac Cewmecrtp 8, uac Cemectp 9, yac
1 2 3 4
" HUE T TUYECKOr0 MaTrepuania
3y4EHHUE TEOPETUYECKOTO ep 50 35 15

nucuuruHel (TO)

KypcoBoe npoextuposanue (KII, KP) 27 27

PacuetHo-rpaduueckue 3aganus (PI'3)

Brinonnenue pedepara (P)

IToaroroBka k TCKYIIEMY KOHTPOJIIO

ycneBaemoctu (TKVY) 20 15 S
Jomamraee 3amganue (/13) 22 11 11
KonTponbubie pabotel 3a04HNKOB (KP3) 10 7 3
[ToaroToBka K MpOMEKYTOUHOM aTTeCcTallH 10 7 3
(I1A)

Beero: | 139 75 64

5. Ilepeuenp yueOHO-METOANYECKOTO OOECTIEUeHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)

yqe6HO-MCTOIlI/ILICCKI/Ie MaTCpHralibl JJI CaMOCTOSATEIbHOM pa6OTLI 06yqa}0mnxc;1 YKa3aHbl B I1.I1. 7-
11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHp MeYaTHBIX U SJIEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TAOIHUIE 8.
Tabmuua 8— [lepeueHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

KommuectBo
DK3EMILIIPOB
B OMOIIOTCKE
(kpome
AIIEKTPOHHBIX
AK3EMILISIPOB)

Mudp/

URL axpec bubnuorpaduyeckas ccpuika




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

953

Tonumnbckuid, B. b. MUKpO31€KTpOHHBIE
U3MEpUTENIbHBIE TIPeo0pa3oBaTey : yuebHoe nocodne
/ B. b. Tonunbckuid. - 4-e u3z. - Mockaa :
Jlabopatopust 3nanuid, 2020. - 496 c. - ISBN 978-5-
00101-720-2. - Texkcr : anexTponnsiid. - URL:
https://znanium.com/catalog/product/1201949 (nara
obpamienus: 11.08.2021).

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

127

Aradonos, A. U. CoBpeMeHHas penieiiHas 3aiuTa u
ABTOMATHKA JJICKTPOIHEPTETHUCCKUX CUCTEM :
yuebnoe nocobue / A. U. Aradonos, T. O.
bpoctunosa, H. b. J[>xa3oBckuii. - 2-e u3., nepepad. u
nor. - Mocksa ; Bosnorna : Uadpa-Uuxenepus, 2020.
- 300 c. - ISBN 978-5-9729-0505-8. - TekcT :
anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1168586 (iara
obpamenus: 11.08.2021).

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

DJeKTpOHUKA UHTErpalbHbIX cxeM. JlaboparopHbie
paboThI U yrpaxkHeHus : yaebnoe nmocodbue / K. O.
[Terpocsnn, I1. A. Ko3siako, H. . Ps6oB [u ap.] ;
noA. pea. a-pa texH. Hayk K. O. Ilerpocsna. -
Mockaa : COJIOH-IIpecc, 2020. - 556 c. - ISBN 978-
5-91359-213-2.

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

Tonunbckuid, B. b. MUKpOaneKTpOHHBIE
M3MEpUTENIbHbIE TpeoOpa3oBarTeiy | yuebHoe mocodue
/ B. b. Tonunbsckuid. - 4-e u3n. - Mockaa :
Jlaboparopus 3uanwmii, 2020. - 496 c. - ISBN 978-5-
00101-720-2.

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

Ilenesun, B. @. MeTponorus u cpeacTBa U3MEPEHUH :
yuebHoe nocobue / B.®. [leneBun. — Mockaa :
NH®PA-M, 2022. — 273 c. : un. — (Bricmiee
obpa3oBanue: bakanaspuar). - ISBN 978-5-16-006769-
8.

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

Maprtiomes, JI. A. Dkcrutyatanusi 1 00CITyKUBaHHE
00BEKTOB A0OBIYM HEPTH U ra3a : yuebHoe nocoodue /
. A. Maprromes, A. B. Jlekomiies. - Mocksa ;
Bonorga : Undpa-Unxenepus, 2020. - 340 c. - ISBN
978-5-9729-0478-5. - TekcT : 2IeKTpOHHBIN

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

Maprromies, J[. A. DkcrutyaTanus 1 00CITyKUBaHUE
00BeKTOB 100bIYM HEPTH U Ta3a : yueOHoe mocobdue /
. A. Maprromes, A. B. JlekomiieB. - Mocksa ;
Bomnorna : Uadpa-Unxenepus, 2020. - 340 c. - ISBN
978-5-9729-0478-5. —

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

[Mu6eko, A. C. CtpoutenbHas Teropu3nka u
TEIUIOTEXHUYECKHE U3MEpeHus : yueOHoe nocodue / A.
C. llIn6exo, M. A. PytkoBckuii. - Mocksa ; Bonorna :
Nundpa-Umxenepus, 2020. - 288 c. - ISBN 978-5-9729-
0443-3.

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

Ortunrod, M. U. IIpubdops! 11 TUHEHHBIX U3MEPEHUH :
yaeOHnoe nocooue / M.1. 3tunrod. — Mockaa :
NH®PA-M, 2021. — 264 c. - ISBN 978-5-16-109631-
4.



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/catalog/product/1858811
https://znanium.com/catalog/product/1858811
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 «MHTepHET», HEOOXOAUMBIX JUIsl OCBOEHUS AMCLMILIMHBI IPUBE/IEH B
Tabymue 9.

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

http://www.gostinfo.ru/pages/Infizd/izmer_texn/ | MeTpoJorusi u u3MepUTEJILHAS TEXHUKA, —
Kypnan. — Beixonur exxemecsiuno: PXX : Ota.
Breir. — M.: BUHUTH, 1963 - . — 2015r.

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

https://www.vniiftri.ru/ Oranounsl Beepoccuiickoro HUU duznko-
TEXHHUUYCCKHUX 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
WHCTUTYT OPOMBIIUIEHHON COOCTBEHHOCTHU

(fips.ru)

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeueHp MpPOrpaMMHOTO  OOECIIEYCHHS, HCIIOJB3yeMOTO TIPH  OCYIISCTBIICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmiie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

Ne i/ HaumenoBaHue

He npenycmotpeno

8.2. [lepeyenp HHDOPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCIIONB3YEMbIX TPH OCYIICCTBICHUN
00pa3oBaTeILHOTO MpoIiecca Mo AUCIUITHHE
[lepedeHpb uconb3yeMbIX HHOOPMAIIMOHHO-CIIPABOYHBIX CUCTEM TIpeicTaBiIcH B Tabmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepUATbHO-TEXHUYECKOU 0askl, HEOO0X0IMMOM IS OCYIIIECTBJICHUS
00pa30oBaTeNnbHOTO Mpoliecca Mo AUCIUIUTHHE, TIPeCTaBiIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHalbHO-TEXHIUYCCKOH 0a3hl

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 IPOMEXKYTOUHOM aTTeCTaIllH



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  aTTeCTaIUH
oOyJaromuxcs Mo AUCHUIUINHE IPUBEACH B Tadnuie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBENICHHSI TPOMEKYTOYHOM aTTeCTAIH

By npome:KyTo4HON aTTecTaluu IlepedyeHp OLICHOUHBIX CPEACTB
OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
DOK3aMeHalMOHHbIE OUJIETHI;
3amauu;
TecTsl.
BoinonHenue KypcoBoro npoekra DKcrepTHas OIEHKa HAa OCHOBE TpeOOBaHMN K
COJIEP’KaHUIO KYPCOBOI'O ITPOEKTA.

10.2. B xayecTBe KpUTEPHEB OLIEHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHUSI) KOMIIETCHITUI
0o0ydJarmuMucs TPUMEHSETCs S-OamibHas IIKana OIEHKH C(HOPMUPOBAHHOCTH KOMIICTCHITUH,
KOoTopas mpuBenieHa B Tabnuue 14. B Tedenne cemectpa MoxeT ucnonb3oBarbes 100-6amipHas mkana
MOJYJIbHO-PEUTUHIOBOM CHUCTEMBI YHUBEPCUTETA, MPABHIIA MCIOJIb30BaHUA KOTOPOW, YCTAHOBJICHBI
COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL.

Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OreHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITI
5-0ayuipHa mIKaia PaKTep (bopvmp

— o0yyarouuiics ri1yooKo U BCECTOPOHHE YCBOWJ MPOTrpaMMHBIN MaTepuail;
— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHHO M IPAMOTHO €r0 H3JIaraer;

— ONMHPAsACh Ha 3HAHUS OCHOBHOM M JIONIOJHUTEIBLHOW JIUTEPATyphl, TECHO
«OTIIMYHO» NPUBS3BIBACT  YCBOCHHBIC HAy4YHbIE IIOJIOXKEHUS C  NPAKTHUYECKON
«3aYTEHO» JeSITeTbHOCTBIO HAIIPABJICHHUS;

— yMeIio 000CHOBBIBAET M apPTYMEHTHUPYET BBIIBUTAEMbIC UM UICH;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOIHO BJIQICET CUCTEMOH CIIeMaIM3UPOBAHHBIX TOHITUH.

— o0yYaronuiicss TBEpAO YCBOWJI MPOTPaMMHBIM MaTepHas, TPaMOTHO H IO
CYIIECTBY M3JIaraeT ero, ONUpPasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;

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

— apPTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIJICET CUCTEMOM ClielMaIn3uPOBAHHbIX TTOHATHUH.

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

— JIOITyCKaeT HEeCYILECTBEHHbIE OIINOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GATTOHOY — UCTIBITBIBAET 3aTPYJHEHHUS] B MPAKTUYECKOM NPUMEHEHUW 3HAHUU
HaMpaBJICHUS,
— cnabo apryMeHTHPYET HayYHBIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B GOpPMYIHMPOBAHUU BBIBOJIOB U 0000IIEHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
Marepuaa;
— JIONyCKaeT CYIIECTBEHHBIE OMIMOKM W HETOYHOCTH MPH PACCMOTPEHUHU
«HEYIOBIIETBOPUTEIILHOY
npo0JieM B KOHKPETHOM HaIpaBJICHUH;
«HE 3aUTCHO)

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

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rnpeacTaBieHsl B Tadmure 15.

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

Tabmuna 15 — Borpocs! (3axaun) aist sK3amMeHa




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 [Tbe303mekTpruYecKue mpeodpa3oBaTey. [1IK-1.B.2
4 DoTOINEKTPUIECKHE TTPEOOpa30BaTEIH. [IK-1.B.2
5 EMKkocTHBIE TpeoOpazoBaTeIi. [1K-5.B.1
6 Tenzopesucropasie npeodpazoBaTenu. 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 [Ipeobpa3oBarenu cpeIHEKBAAPATUIECKOTO 3HAYCHUS [1IK-1.B.2
MIEPEMEHHOTO HAMPSKEHHSI B IOCTOSIHHOE.
11 MocToBble cXeMbl. MOCTBI IEPEMEHHOTO TOKA. [IK-5.B.1
12 KommnencaTopsl moctossHHOTO TOKA. [IprHIMI paboThl 1 [IK-1.B.2
KanmOpoBKU. Pacuer 4yBCTBUTEIBHOCTH
13 Tepmonapei— IpUHIUIT PA0OOTHI U KATTMOPOBKHU [IK-5.B.1
14 YpoBHEMEpHI — MPUHIIHI PAOOTHI M KATMOPOBKHU [1IK-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 Tenzopesucropa. Moct Yurcona. OnpeencHue [K-1.B.2
qYBCTBUTEIHHOCTH
Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3agaun) ans 3adeta / qudd. 3auera
Neo /it [epeuens BompocoB (3ama4) mist 3auera / qudd. 3auera Kon
UHANKATOpa
1 Pacuer MHAYKTUBHOTO AeIUTENS IIK-1.B.2
2 Pacuer pe3sucTuBHOrO AenuTeNs IIK-1.3.4
3 Pacuer emxocTHOrO HenuTeNs [IK-1.B.2
4 Pacuer BAX nuona [1K-1.3.4
5 Pacuer BAX crabunutpona [IK-1.B.2
6 [ToBopoTHbIe Tpanchopmaropsl. IIpuHImn paboThI. IIK-1.B.2
[TpuMeHeHHe B TPOMBIIIUIEHHOCTH
7 WUnnykrocunsl. [lpunnun padotel. [Ipumenenue B [IK-1.B.2
POMBIIIICHHOCTH
8 dotoanekrpuueckue naTyuku. [IpuHuun padboTsl. I1K-1.3.4
[IpumMeHeHne B MPOMBINIUIEHHOCTH
9 [TyreBbie 37eKTPOKOHTAKTHBIE. [IpHHIIKTT pabOTHI. I1K-1.3.4
[IpumeHeHne B IPOMBIIIIEHHOCTH
10 Pacuer tenzopesuctopa. Moct Yurcona. Onpenenenue I1K-1.3.4
YYBCTBUTEIHLHOCTHU




Ilepeuenp Tem Ui KypCOBOTO  IPOEKTHPOBAHUS/BBINOIHEHUS  KypCOBOW  pabOTHI
MpeACTaBJICHBI B Ta0wmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /i [IpumepHBIi IepeueHb TeM JUIS KypcoBoro MPOCKTUPOBAHHUSI/BBITOTHECHHSI
KypCOBOH paboTHI

1 Pa3paboTka u pacyer mapamMeTpoB CTa0MIIN3aTOPA HATIPSKEHUS

2 HccnenoBanue u pa3paboTka aHAIN3aTOPa HATWYHS aKTUBHOTO HAMIPSKCHUS

3 Pa3paboTka u pacyeT aBTOMaTHYECKOT0 HHPPAKPACHOTO IPUEMHHUKA
CHTHAJIOB

4 Pa3paboTka mprubopa peryaMpoBKH U U3MEPEHHS B CHCTEME OXJIKACHHS Ha
Tpansuctope KT819

5 Pa3paboTka nu3mepstomniero ycTpoicTa TeMOpo0IIoKa ¢ MIIEHOYHBIMH
KOH/IEHCAaTOpaMu

6 PazpaboTka cucTeMbl aBTOMAaTHYECKOTO U3MEPEHUS YPOBHS KUIAKOCTH
Ha Tpansucrope BD815

7 Pa3pabotka perynupyeMoro OJoKa MATaHUS MPUOOpPa € KOHICHCATOPOM
C1=1200 Mk®d

8 PazpaboTka nHAMKATOpA HATHMYMS TOKA

9 Pa3paboTka perynmpyeMoro 6j0ka MATaHUS HA CTAOMIUTPOHE

10 Pazpabotka u pacueT aBTOMaTH4YeCKOT0 HH(PAKPACHOTO TepeiaTInKa
CHTHAJIOB

11 [TpoekTupoBaHUE U3MEPUTEIBHOM CHCTEMBI JJIsl KOHTPOJIS YPOBHSI
KHUJIKOCTH B OXJIAKIAIOIIEM pe3epByape Ha Tpanzucrope BD167

12 Pa3paboTka u3Mepsromero ycTpoicTsa TeMOpo0Ioka Ha KepaMUISCKUX
KOHJIEHCATOpax

13 [IpoekTupoBaHUE U3MEPUTEIBHOW CHCTEMBI JIJIsl KOHTPOJISL YPOBHS
KHJKOCTH B OXJIOXKAAIOMIEM pe3epByape Ha Tpanzuctopax KT815b

14 PazpaboTka peryianpyeMoro ctabuiaM3MpoBaHHOIO OJI0Ka MUTaHUs nMpruodopa
Ha Mukpocxeme LM317T

15 HccnenoBanue u pa3paboTka aHAIN3aTOPa HATMYHS aKTHBHOTO HANIPSHKCHUS
Ha Mukpocxeme CD4011

16 Pa3paboTka mpubopa peryaMpoBKH U U3MEPEHHS B CHCTEME OXJIaKICHHS Ha
Tpansuctope KT829

17 Pa3paboTka cucTeMbl aBTOMAaTHYECKOTO U3MEPCHUS YPOBHS YKUIKOCTH
Ha TpaHzucrope BD139

18 Pa3paboTka cMCTEMbI aBTOMAaTUYECKOTO U3MEPESHHUS YPOBHS KUIAKOCTH
Ha TpaHzucrope BD815

19 Pa3paboTka cHCTEMbI aBTOMAaTUYECKOTO U3MEPEHHUS YPOBHS KUIAKOCTH
Ha TpaH3ucrope BD167

20 Pazpabotka ananmzaTopa HaM4Hsi TPOBOAKK Ha MUKpocxeme KS61J1IA7

21 Pazpabotka perynupyemoro 610ka muTaHus mpudopa Ha 6a3e MHUKPOCXEMBI
s 6stoxka LM317

Bompocsr ji1st MpoBeieHNs IPOMEKYTOYHOM aTTeCTAIlUU B BUJIE TECTHPOBAHUS MPEICTABICHBI
B Tabauie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB 1JIs TECTOB
WHJUKATOpa




//Hauamo Bompoca: BompMuoxBsi6op

WuTepBan nuckpeTusannu BbIOUpaeTcsi B COOTBETCTBUU TEOPEMOI: {
=OtBeTsl 1 1 2 BepHBI;

~KoTenpHnKoBa;

~HatixkBucra-lllenHnona;

~byrepa-Jlam6epra bepa,

}

I1IK-5.B.1

//Hauasno Bompoca: BonmpMuoxxBsi6op

Amnanoro-uuppoBoe npeoOpa3oBaHue MPEACTABISAET COOON
COBOKYITHOCTB CJICTYIOIITMX ONEePaIHii: {

=JluCKpeTH3aluy HEPEPHIBHOTO CUTHAJIA [10 BPEMEHH, KBAHTOBAHHSI
JIMCKPETHBIX 3HAUCHUH CUTHANA 110 YPOBHIO, KOJUPOBAHUS
KBaHTOBAHHBIX JIUCKPETHBIX 3HAYCHUI CUTHAIA;

~JlncKpeTH3anny HeTPepHIBHOTO CUTHAJIA [T0 BPEMEHHU, KBAHTOBAHHS
JMCKPETHBIX 3HAUCHHUI CUTHAJIA 110 YPOBHIO, IEKOIUPOBAHUSI
KBaHTOBAHHBIX TUCKPETHBIX 3HAYCHUI CUTHAIA;

~Bce 0TBeTHI BEpHHI;

¥

IIK-5.B.2

//Hauamno Bompoca: BonpMuoxBei6op

[{udpoBble cUTHAIIBI TPEACTABIISIOT COOO: {

=KBaHTOBaHHBIC 110 YPOBHIO JUCKPETHBIC CUTHAIIBI U OMTUCHIBAIOTCSI
KBaHTOBAHHBIMH PENICTYATHIMU (YHKIIHSIMHU;

~KBaHTOBaHHBIC TI0 YPOBHIO aHAJIOTOBBIE CUTHAJIBI M OITHCHIBAIOTCS
KBaHTOBAHHBIMH PENICTYATHIMU (YHKIIHSMHU;

~KBaHTOBaHHBIC TI0 YPOBHIO JUCKPETHBIC CUTHAIBI U ONTUCHIBAKOTCSI
HEKBAHTOBAHHBIMH PEIICTIATHIMU (DYHKIIHSIMHU;

ks

IIK-5.B.1

//Hauano Bompoca: BonmpMuoxxBsi6op

JIMCKpEeTHbIE CUTHAJIBI OTTHUCHIBAIOTCS: {

=PemeéTuareiMu pynkuusmu — nocienonatenbHocTsMu X(nT), rne T =
CONst — uHTEpBaN (MEPUOI) AUCKPETU3ALINY;

~[IpeppiBatonieiicst pyHKIMEN, CTpeMsIIENCs K HYIIIO;
~HenpepbIBHOH (MM KyCOYHO-HENPEPBIBHOW) pyHKIMEH X(t);

I1K-1.3.4

//Hauano Bompoca: BompMuoxBsi6op

Ha ckpunmore n3o0paxeH rpaduk Mo UCCiaeJ0BaHUIO: {
=MynbTHILIEKCODA;

~KomMmnaparopa;

~ITosieBOro TpaH3ucTOpA;

~RS-tpurrepa;

~CTabmIMTpOHa;

¥

I1K-1.3.3

//Hauamo Bompoca: BonmpMuoxBs160op

Ha ckpunmore n3o0paxeH rpaguk 1Mo UCCIeJOBaHUIO: {
=RS-tpurrepa;

~Kommaparopa;

IIK-5.B.1




~MynbTHILIEKCOPA;
~IlosieBOro TpaH3uCcTOPA;
~CTabWIUTPOHA;

¥

//Hauano Boripoca: BonpMHu0xBs160p
Ha ¢oto n3o0paxen: {
=Kouseiiepnsiii ALIL;
~Mmnoroctyneuarsiii ALIT;
~[Tapamnensubiii ALIT;

~Bce oTBeTHI BepHBI;

ks

I1K-5.3.1

//Hauasno Bompoca: BonmpMuoxxBsi6op

Ha ckpuniore n3o0paxeH rpaduk 1Mo UCCICOBAHMIO: {
=CTaObWIUTpPOHA;

~Kommaparopa;

~MybTHILIEKCOPA;

~ITosieBOro TpaH3ucTopa;

~RS-Tpurrepa;

}

I1K-3.3.3

//Hauamo Borpoca: BonpMuoxBsi6op

UYero ne xBaraet B kinaccudukanuu AL na poto?{
=[locnenoBarenpHO-MapaIeIbHBIIIMETOSI;
~MHOrocTyneH4arsli;

~KonBeiepHsiif;

~MHOTroKOHTaKTHBIN U CUrMa-aeibTa;

¥

I1K-3.3.3

10

//Hauano Bompoca: BonmpMuoxxBsi6op

AHAIIOTOBBIE CUTHAJIBI OIMCHIBAIOTCS: {

= HenpepbIBHO# (UM KyCOYHO-HETIPEPHIBHON) (hyHKIIMEH X(t);
~[IpeprpiBatonieiicst pyHKIMEN, CTpeMsIIEHCs K HYIIIO;
~@DyHKIHEH TOCTOSTHHOTO MEHSIOIIEroCs BUJIA;

ky

I1K-3.3.3

11

//Hauano Bompoca: BonmpMHuo:xBsi6op

3akonunte Qpasy: «/1s1 npeacraBnenus, nepenaun u 00paboTKH
nH(popManuy B UHPOPMAIIMOHHBIX CHCTEMaX UCIIONIb3YIOTCS PA3INYHbIC
BUIbI curHATOB. [To/ curHamoM moHumaercs. ..» {

=Du3nuecKuil mpoIecc, 3HaUCHUs TapaMeTPOB KOTOPOTO OTOOPaKaOT
HEKOTOPYI0 HHpOopMaIuio win coodmenue. MupopmaTuBHBIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT OBITh aMILTUTY/A, TUTEITLHOCTD,
yacToTa, (haza;

~®Du3nyecKuit mporiece, 3HaYeHUs MapaMeTPOB KOTOPOTO OTOOPaKAIOT
HEKOTOPYI0 HHpOpMaIHio win coodmenue. MudpopmaTuBHBIMU
napaMeTpamMy TaKUX CUTHAJIOB MOTYT OBITh COMTPOTUBIICHHE, MOIIIHOCTb;
~®Du3nYeCKUi mpoIiece, 3HaYSHHsI TapaMeTPOB KOTOPOTO OTOOPaKAIOT
HEKOTOPYI0 HHpOpMaIHio Wi coodmenne. MupopmaTuBHBIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT OBITh aMILTUTY/A, KPYTSAIIHIA
MOMEHT, U3TH0aroIee yCUIne.

ks

I1K-3.3.3

12

//Hauamno Borpoca: BonpM#uoxBs16op
UTo Takoe TUCKPETHBIN cUrHa? {
=KBAaHTOBAHHBIN U IPEPBIBUCTHIN

I1K-3.3.3




~CUTHAJI, KOTOPBI SIBISIETCS IPEPHIBUCTHIM
~CUTHaJI HENIPEPBIBHBIN

~CUTHAJI KBAHTOBAHHbBIN

s
13 //Hauano Boripoca: BonpMHu0xBs160p [1K-3.3.3
Ha ¢oto n3o0paxen: {
=MHuoroctyneuarsiii AT,
~Komngeitepnsiit AL,
~ITapannensubiii AL
~Bce oTBeTHI BepHBI;

¥

14 //Hauano Boripoca: BonpMHuo0xBs160p [1K-3.3.3
Ha ¢oto n3obpaxen: {
=[Tapannensusiit AL,
~Konseitepnsiit AL,
~Muorocryneuarsiii ALIT;
~Bce oTBeTHI BEpHBI;

¥
15 //Hagano Bomnpoca: BonpMHuoxBbi6op I1K-3.3.3
Yero ne xBaraeT B kinaccupukanuu ALIT? {
=MHoOroKOHTaKTHbIN U CUrMa-enbTa;
~[locnenoBarenbHO-nIapAIIIEIbHBIN;
~MHoroctynen4atsiii 1 KoHBelepHbI;

ky

[TepeueHb TeM KOHTPOJBHBIX Pa0OT MO AUCHHUIUIMHE O0YUYaIOIUXCs 3a04HON (POpMBI 00yUYeHHUS,
npeJIcTaBICHBI B Tabwmie 19.

Tabmuna 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycMoTpeno

10.4. MeToauveckre MaTepuaibl, OMPEISIAIONINEe MPOLEAYpPhl OICHUBAHUS WHIUKATOPOB,
XapaKTepU3YIOMIMX ASTanbl (POPMHUPOBAHUS KOMIETEHIIMH, coAepkaTrcs B JOKAJIbHBIX HOPMAaTHUBHBIX
akrax ['YAII, pernaMeHTHpyrOUIMX TMOPSAOK M MPOLEAYpY NPOBEACHUS TEKYIIEro KOHTPOJIsS
YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTanuu odyqaronuxcs 'Y AL

11. Meroanveckue yKazaHus JJisg 00y4JarOmUXCsl IO OCBOCHUIO JTUCIIUTUTHHBI

11.1. Metoauueckue yKazaHus JUisi 00y4aroIuXcsi 0 OCBOEHUIO JIEKIIMOHHOTO MaTepuana.

OcHOBHOE Ha3Hau€HHE JIEKIIMOHHOTO MaTepualia — JIOTHYeCKU CTPOWHOE, CUCTEMHOE, TIy0oKoe
U SICHOE M3JI0’KEeHHEe yuyeOHoro Marepuana. HazHaueHne COBpEeMEHHOH JIEKIIMHM B paMKax JUCLUIIIMHBI
HE B TOM, 4YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, & B OCBOCHUH (PYHJAAMEHTAIbHBIX MpoOiIeM
JTUCIUIUIMHBI, METOJOB HAayYHOTO MO3HAHUS, HOBEHIIMX MOCTHKEHUN HaydyHOW Mbiciu. B yueGHOM
npoliecce JIEKIUs BBIOIHIET METOA0JIOIMYECKYI0, OPTaHU3AMOHHYI0 M HH()OPMAIIMOHHYIO (YHKIIHU.
Jlexuus packpbIBaeT NOHATUHMHBIN anmapaT KOHKPETHON 00s1acTH 3HaHMsI, €€ MPOoOJIeMbl, JaeT LelbHOe
IIPEICTABJICHUE O AUCLUIUIMHE, [I0Ka3bIBAET B3aUMOCBS3b C IPYTUMH JUCHUILUIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YUYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— IOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
OIIPENIEIAETCS LEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIy4eHHE OIbITa TBOPYECKOH pabOThI COBMECTHO C IIPENOIaBaTEIEM;

— pa3BuUTHE NPO(ECCHOHAIBHO-CIOBBIX KauyecTB, JIOOBU K MPEIMETY M CaMOCTOSITEIbHOIO
TBOPYECKOTO MBIIUICHUS.

— TOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,




— TOJIyYeHHE 3HAHHWW O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH W TEXHHUKU U O MPOTHO3E UX
pa3BUTHS Ha OJFDKAMIINE TOJBI;

— HAY4YUTHCS METOAMYECKH oOpabaThiBaTh Marepuan (BBIACIATH TJABHBIC MBICIA U
MOJIOKEHUS, IPUXOIUTH K KOHKPETHBIM BBIBOJIAM, MIOBTOPSATH UX B PA3IMYHBIX (DOPMYITHPOBKAX);

—  MOJIyYeHHE TOYHOTO TTIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB H MTOHSATHIA.

JIEKIIMOHHBIN MaTepral MOXET COMPOBOXKIATHCS JIEMOHCTPAIIUCH CIIAiIOB M HCIIOJIb30BAaHHEM
pa3gaToyHOro MaTepuana MpPU MPOBEICHUH KOPOTKUX TUCKYCCH 00 OCOOEHHOCTSX NPUMEHEHUS
OTJCNIbHBIX TEMATHK 110 JUCIHUIUIHHE.

CrpyKTypa npenocTaBiIeHus JIEKIHOHHOTO MaTepurana;

JIEKIIMH COTJIACHO pasenaM (Tabi.3) u temam (tabi.4).

Y4ebHoe Mocodre o0 OCBOSHHIO JICKIITMOHHOTO MaTeprajia UMEEeTCsl B MU3JaHHOM BUJIC

OcuoBel MeTposioruu = Fundamentals of Metrology : yuebnoe mocodue / B. B. Okpenuios [u
ap.] ; C.-IlerepO. Toc. YH-T a3pOKOCM. MPUOOPOCTPOCHHMS. - 2-€ u31., epepad. u pon. - CII6. : M3a-Bo
['VAIL 2019. - 485 c. : puc., tabn. - Umeer rpud denepaapHoro YMO 1o B CHCTEME BBICIIETO
obpazoBanus. - bubmmorp.: c. 427 - 430 (66 na3B.). - ISBN 978-5-8088-1338-0 : b. 1. - Tekcr :
HEIIOCPEICTBEHHBIMN.

Martepuansl 1Ji5 OCBOCHHS UMEIOTCS B AJICKTPOHHOM BHIE
*Kypc nexuuit u MPaKTHK B cucreme LMS
https://Ims.guap.ru/new/course/view.php?id=2031

*Kypc JUIs BBITMIOJTHEHUSI KypCOBOTO IIPOEKTa B cUcTeME LMS
https://Ims.quap.ru/new/course/view.php?id=3502

11.2. MeToau4veckue yKa3aHus sl 00YJIArOIIUXCS TI0 BBITIOJHEHUIO JIA0OPATOPHBIX paboT

B xone BeImoMHEHHsI 1a0OpaTOpPHBIX PpabOT OOydaroLIUiics OKEH YIIyOUTh M 3aKpenuTh
3HAHUS, TPAKTHYECKHWE HABBIKW, OBJAJIETh COBPEMEHHOW METOAMKOW M TEXHHKOW HKCIEPUMEHTa B
COOTBETCTBUM C KBAIU(UKALMOHHOW XapaKTepUCTUKON oOydarouierocs. BeimonHeHne 1abopaTopHBIX
paboT  COCTOMT W3 OAKCHEPUMEHTAIBHO-TIPAKTUYECKOW, pPAaCUETHO-aHAIUTHUYECKOW dYacTell u
KOHTPOJIbHBIX MEPONPUATHH.

BrinonHenue n1abopaTopHbIX paboT 00ydaromuMCes SBISETCS HEOTHEMIIEMOM YacThIO0 M3YYEHHUS
JTUCLUIUIMHBL, OIpeieIsieMOoi ydeOHBIM IJIaHOM, M OTHOCUTCS K CpeJICTBaM, OOEeCIeYMBarOIIUM
pelIeHre CIEIYIOIMNX OCHOBHBIX 3a7a4 00y4arouerocs:

— TpHOOpeTeHHEe HaBBIKOB MCCJIEIOBAHUS MPOLIECCOB, SBJICHUNH M OOBEKTOB, M3y4aeMbIX B
paMKax JTaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHE, Pa3BUTHE U JIETATU3AINS TEOPETHUSCKIX 3HAHHMA, TIOTYYEHHBIX Ha JICKIINSX;

— TOJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH TUCIUILINHE;

— TpHOOpeTeHHEe HaBBIKOB CAMOCTOSTENbHOW palboThl ¢ Ja0OpaTOpHBIM 00OpYIOBaHMEM U
npubopamu.

3aganue u TDG60BaHI/ISI K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

3amaHue K BBITOJHEHHIO JJAOOpaTOpHON paboThI BBIAAETCS MpENojaBaTeseM B Hayayle 3aHATUS B
COOTBETCTBUU C IUIAaHOM 3aHATHH. Tembl 5abopaTOpHBIX pabOT mNpuBeAeHb B Tabia. 6 JaHHOU
IIPOrpaMMBI.

Brinmonsenue J'Ia60paTOpHOI7I pa60TBI COCTOUT U3 TPEX ITAIIOB:

¢ DOKCICPUMCHTAIIBHO-TIPAKTUYCCKOI'O;
¢ PaCYCTHO-aHAJIUTUYCCKOTIO,
¢ KOHTPOJIBHOI'O B BUAC 3alIUTHI OTYCTA.

Crpykrypa u hopma otuera o JabopaTopHOi paboTe


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

Otuer o0 1abopaTOpHOM pabOTe JOHKEH COAEPHKATh: TUTYIbHBIN JINCT, OCHOBHYIO YaCTh, BHIBO/IbI
10 pe3yJibTaTaM UCCIEN0BaHUN .

Ha TutynbHOM JMCTE TOJKHBI ObITh YKa3aHbl: Ha3BaHME TUCLMILUIMHBI, Ha3BaHUE J1a00paTOpHOM
paboThl, haMHUITUS U MHUIIUAIBI TIpenoiaBaTess, GaMuInus 1 MHULUAIbI CTYJACHTa, HOMEp ero yueOHOMH
IPYMIIbI U AaTa 3aIUThI PaOOTHI.

OcHOBHasl 4acTh JOJDKHA COAEPIKaTh 3aJlaHUE, PE3YJbTAaThl AIKCIEPUMEHTAIbHO- NIPAKTUYECKON
paboThl, paCYETHO-aHAIUTHYECKUE MAaTEPUAIIbI.

Br1BosibI 110 IpoiEIaHHON paboTe JOKHBI COAEPKATh PEKOMEHAALMH 110 YIIYUIIEHUIO YCIOBUN
TpyZAa Ha paboueM MecTe.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTOpHOIl paboTe
TUTynbHBIA JIUCT OTYETa JOJKEH COOTBETCTBOBAThH INAOJIOHY, TPHUBEICHHOMY B CEKTOpE
HopmatuBHO#M qokymenrtaruu I'Y AIT http://guap.ru/guap/standart/titl_main.shtml

OdopmieHre OCHOBHOM YacTH OTYeTa JIOJKHO ObITh opopmiieHo B cootBercTBuu ¢ ['OCT 7.32-
2001 (u3manus 2008r.). TpeboBaHus NHpUBEIEHBI B CEKTOpPE HOpMaTUBHOW nokymeHtauuu ['YAII
http://guap.ru/quap/standart/prav_main.shtml

[Ipu dopMupoBaHMM CIHCKA HMCTOYHUKOB CTYICHTaM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu cragaapra [OCT 7.1-2003. Ilpumepsr opopMIIeHHS CITUCKA HCTOYHUKOB MPUBEICHBI B
CEeKTOpe HOpMaTUBHOU JoKymeHTauu ['Y All

11.3 Metoanyeckue ykazaHus Ui 00y4JaroIuXcsl [0 MPOXO0XKICHHUIO PAKTUUECKUX 3aHATHH
[IpakTueckoe 3aHATHE SABISETCS OAHON M3 OCHOBHBIX (DOPM OpraHu3alu y4yeOHOro mpoliecca,
3aKJIIOYAIONIAsICsl B BBIMOJIHEHUM OOYYalOIIUMUCS IOJ PYKOBOACTBOM IIpenojaBareis KOMILIeKca
yueOHBIX 3aJaHuil C 1EJbI0 YCBOEHUS HAYYHO-TEOPETHMUYECKHX OCHOB Y4YEOHOH JUCLUIUIMHBI,
nproOpeTeHNsl yYMEHUH U HaBBIKOB, OIbITa TBOPUECKOM JeSITEIbHOCTH.
[enbro mpakTUUECKOTO 3aHATHUS AJi1 00ydarolerocs sBIsSeTcs] MPUBUTHE O0yYaIOLIUMCS YMEHUMN
Y HaBBIKOB IIPAKTUYECKON JAESITEIBHOCTH M0 U3y4aeMOM AUCLIUIIIINHE.
[Inanupyemsble pe3yabTaThl IPU OCBOEHUHU 00YYAIOUIUMCS MPAKTUYECKUX 3aHITHIA:
— 3aKperieHne, yriayoieHue, pacliupeHne 1 IeTaau3alus 3HaHui| pHu pellieHNH KOHKPETHBIX 3a/1a4;
— pa3BUTHE II03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH MBIIIIEHUS,
TBOPUYECKOMN aKTUBHOCTH;
— OBJIQZICHHE HOBBIMHM METOJIaMU U METOJMKAMHU U3y4eHUs! KOHKPETHON y4eOHOMN NMCUUIUIMHBI;
— BBIpAaOOTKA CIIOCOOHOCTH JIOTMYECKOTO OCMBICIIEHHUS! MOJIYYEHHBIX 3HAHUI TUISt
BBITIOJTHCHMS 3aTaHHI;
— obecreuyeHue palMoHaJIbHOTO COYETaHUs KOJUIEKTUBHOM U MHIUBHIYaIbHON (OpM 0OyUeHHUS.

TpeGoBaHust K MPOBEACHUIO MpaKTHUYECKUX 3aHATUN [IpakTHueckue 3aHATHS NPOBOASTCS B
ciemyromux hopmax:
— MOJEIIMPOBAHUE CUTYyalUi IIPUMEHHTEIBHO K npoduiio npodeccroHaNbHOI
NeSITeIbHOCTH 00yUaromuxcs;
— pelIeHHe CUTYallMOHHBIX 3a7a4



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

— TpYINIOBas AUCKYCCUS.

[IpenogaBatens npu NTPOBEACHUHM 3aHATUHA BBIMONHSIET (YHKIHMIO KOHCYJIbTaHTA,
KOTOPBII HaNpaBlisieT KOJUIEKTUBHYIO pabOTy CTYIEHTOB Ha MPUHSATHE MPABUILHOTO PELICHHUS.
3aHsTHE OCYIIECTBISIETCS B JUATIOTOBOM PEKUME, OCHOBHBIMH CYObEKTaMH KOTOPOTO SIBJISFOTCS
CTYJEHTBHI.

Tembl npakTHUECKUX pabOT MPUBEAEHBI B Ta0I.5

YyeOHoe mnocobue uMeeTcsi B HM3JaHHOM BHUAE M B BHUJE JJIEKTPOHHBIX PECYPCOB
Oubmuoreku J[MCTaHIIMOHHBIC aKYCTUYECKHE METOBI M3MEPEHUSI CKOPOCTH 3ByKa B mope / I'. H.
Cepasun, 1. . Mukymun. - Cankt-IlerepOypr : Hayka, 2019. - 174 c. : puc. - bubnuorp. B

KOHIIC TJIaB. - ISBN 978-5-02-039644-9 : b. 1. - Tekcr :
HernocpencTBeHHbIN. [Tomounsnii mudp 534/C32

HcnpiTanus MHKPOMEXaHUYECKUX CEHCOPOB IMApaMETPOB JBHIKCHHS OCHOBAHUS
yaueOHnoe nocobue / C. ®@. Crxopuna, H. A. OBuunnnukoBa ; C.-Ilerep6. roc. yH-T a’poKoCM.
npubopoctpoenus. - Cankr-IlerepOypr : Usn-so I'YAIIL, 2019. - 149 c. : puc., Tabm. -
bubmuorp.: ¢. 145 - 147 (36 Ha3B.). - ISBN 978-5-8088-1437-0 : b. m. - Tekcr
HenocpeacTBeHHbIH. [Tomounsrit mmdp 629.7/C44

MaTepI/IaJIH IJI1 OCBOCHUS UMCHKOTCS B SHGKTpOHHOM BHUJIC
. Kypc JEKIAN 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 BBIIOJHCHHUIO IMMPAKTHUYCCKUX pa60T HUMCIOTCA B M3JaHHOM
BUJIC:

Tomunbckuit, B. b. MukpoasnekTpoHHbIe U3MEPUTENIBHBIE MPeoOpa3oBaTenu : y4yeOHoe
nocobue / B. b. Tonunbckuid. - 4-e u3z. - Mocksa : Jlaboparopus 3nanuii, 2020. - 496 c.- ISBN
978-5-00101-720-2.

JIMCTaHIIMOHHBIE AKyCTUYECKHE METO/bl M3MEpeHus CKopocTH 3Byka B mope / I'. H.
CepaBun, 1. . Mukymun. - Cankrt-IlerepOypr : Hayka, 2019. - 174 c. : puc. - bubnuorp. B
koHrie raas. - ISBN 978-5-02-039644-9 : b. 1.

VcnplTanuss MHKPOMEXaHWYECKHX CEHCOPOB IIapaMeTpOB JIBMXKEHUS OCHOBAHUS
yuebHoe mocobue / C. @. Ckopuna, H. A. OBunnnukoBa ; C.-Ilerep0. roc. yH-T a3poKocM.
npubopoctpoenust. - Cankrt-IletepOypr : Uzn-so I'VAIIL, 2019. - 149 c. : puc., Tabdn. -
bubmuorp.: c. 145 - 147 (36 HazB.).

Marepwuaisl 1151 OCBOCHUSI UMEIOTCS B DJISKTPOHHOM BHJIE
*Kypc nexunii u MIPaKTUK B CUCTEME LMS
https://Ims.guap.ru/new/course/view.php?id=2031

*Kypc e BBIIIOJITHEHUS KypCOBOI'O IIPOEKTa B CHUCTEME LMS
https://Ims.quap.ru/new/course/view.php?id=3502

114 Metoauyecknue yKazaHus i1 OOydarolmuXcs MO  MPOXOXKICHUIO  KYPCOBOTO

MIPOEKTUPOBAHUS/BBIIIOJIHEHUS KYpPCOBOM pabOTHI


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

KypcoBoii mpoekT mpoBoauTcs C IeNblo (OPMHUPOBAHUS Y OOYHYAIOUIMXCS OMBITa
KOMIUIEKCHOTO PEHIeHMs] KOHKPETHBIX 3a/ad Npo(eCCUOHAIbHOM NEATENbHOCTH: pacueTa U
NPOCKTHUPOBAHUS HM3MEPHUTEIBHOTO IpeoOpa3oBaTeliss ¢ y4eTOM IpEeIBAapUTEIBHOTO pacyera
BOJIbT-aMIIEPHON XapaKTePUCTHKHU, pacueTa HaJEeKHOCTH, a Takke pa3pabOTKU IedaTHOM
IUIaTHI ¥ KOopIyca mpubopa.

KypcoBoii npoekt/ padoTa mo3BojsieT 00yJaremMycs:

CdhopMupoBaTh HABBIKM IKOHOMHYECKOTO M TEXHOJOTHYECKOTO pacueTa NpuOOpoB
cornacHo TpeboBanusim ECKJ] u ECIIJl, mpoBoauTh NpeaBapuTEIbHBIA MAaTCHTHBIA TOUCK
aHAJIOTOB, MPOBOJAUTH pacyeT OKYNAeMOCTH MPOEKTa, YTO TAKXKE MO3BOJSAET (POPMHPOBATH
NOHMMAaHWE Y  CTYACHTOB  aKTYaJIbHOCTH M  HMHTEJUIEKTYJIbHONM  YHUKAJIbHOCTH
paspabarbiBaeMoro npudopa. B xozxe BeImomHEHHs MpoeKkTa y oOydaromerocs GopMmupyercs
MOHITHE NPOEKTUPOBAHUS MPeoOpazoBaTesi ¢ HYJIEBOrO IMKIAa U A0 (UHAIBHOTO BBITyCKa
CepUIHON MPOAYKIMH, COTJIACHO COBPEMEHHBIM TEXHOJOTHUYECKUM M 3KOHOMUYECKUM
peausM.

CTpyKTypa NOsICHUTEIBHOM 3aMMCKN KYPCOBOTO IPOEKTa/ pabOThI
TUTYNBHBIN TUCT U JTUCT UHANBUIYATLHOTO 33 IaHHSI
AHHOTanusA. AKTyaJIbHOCTh IPOEKTa
[TarenTHBII TOMCK
Pacuer nHagexxHocTH npeoOpa3oBarens U ONpeaeieHre TapaMeTpoB MPeI0XpaHUTeNs
Pazpabotka mevarHoii ruiatel. [IpeacraBieHne OCHOBHBIX MapaMeETPOB

HU3MEPUTENLHOTOIIPeoOpazoBaTes

HccnenoBanme u3mepureabHoro mpeodpaszoparens B cucreme MULTISIM
Pacuer BonbT-aMnepHO# XapakTEpPUCTUKUA U3MEPUTEIHLHOTO Mpeodpa3oBaTess
Onucanrie BO3MOKHOCTEH KOMMEPITHATN3AINN TIPOSKTa
Pa3paboTka yeprexa kopimyca npeoOpa3oBatens
Pa3paboTka yeprexa rme4aTHOMN TUIAThI
Pa3pabotka crienupukanuu Ha mpudOp U KOPIyC K HEMY
3akJroueHue

TpeboBanust K 0hOPMIECHHUIO ITOSICHUTEILHON 3alMCKH KYPCOBOI'O IpoeKTa/
paboTHhI:

KypcoBoit mpoekT odopMmisieTcss COIMVIaCHO CTaHJIapTaM  YHUBEPCUTETA
https://guap.ru/standart/doc

Kypc B JIMC 1o BBINOTHEHUIO KYPCOBOT'O MPOEKTA
Kypc: KypcoBoii mpoekT. Teopus u pacueT N3MEPUTENLHBIX Tpeodpazonarencii (quap.ru)

115 Meroauueckue  yKazaHus A oOydaromuxcsi 10  TPOXOXKIEHUIO
CaMOCTOSITENIbHOM pabOThI

B xoze BBIOTHEHUS CaMOCTOSTEIBHONU pabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJAMYECKOM PYKOBOJICTBE IperojaBaTelis, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

st oOyvaronuxcsi Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITETLHON paboThl, Yy oOydaromerocs: GopMHUpPYeTCs
1enecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOCHHW W CHCTEMAaTH3allMH MPHUOOPETaeMbIX 3HAHWH, 00CCIICUYMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT NOJyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.


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

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILTNHE;

— METOJUYECKUE YKa3aHUs 10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaroImuxcs
10 3a049HOU (popme oOydeHHS).

— TlloxgroroBka 3cce MO JEKIIMOHHOMY MarepHally IO TeMaM, MPEICTaBICHHBIM B
tabmuie 3,

— B redenue ceMeCTpsl CTYACHTHI 3alIUINAIOT JabopaTopHbIe padoThI (9 1)

— BbINONHSAIOT TeCTHPOBaHUS 10 MaTepuaiaM JIeKIuH B cpeae LMS,
Jist TeKymiero KOHTPOJIsSE YCIIEBaEMOCTH MCIIONIB3YIOTCSI TECThI, IPUBEACHHBIC BTadmuie 18.

11.6 Meroaudeckue yKa3zaHHs JIg OOYYAIOMIUXCS IO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBAeMOCTH.

Texkymuii KOHTPOJb YCHEBAGMOCTH TIPEIyCMAaTPUBAET KOHTPOJIL KadecTBa 3HAHUU
00yJaroIUXCsl, OCYIICCTBIIIEMOTO B TEUYCHHE CEMECTpa C IENbI0 OIEHUBAHUS XO0Ja OCBOCHUS
IUCIHIIINHEL

B TedyeHne ceMecTphl CTYICHTHI:

- 3alUIIAT JabopaTtopHbie paboThl B hopmare cobeceoBaHUs U KOJIOKBHYMOB,;

- BBITIOJIHSIFOT TECTUPOBAHMS IO MaTepuasam JieKiuu B cpeae LMS.

HJ’IH TEKYLICTO KOHTPOJIA YCIICBAEMOCTU UCIIOJIB3YOTCA TCCThI, IPUBCACHHBIC B Ta6.]'II/II_[e
18.

11.7 Meronnueckue ykazaHus AJig 00ydarolUXCsl IO MPOXOKICHUIO TPOMEKYTOUHOMN
aTTeCTallHH.

[Ipomexxyrounasi  arrectanusi  OOy4yarOIIMXCs ~ MpPEJyCMAaTpUBAeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydJarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaAMOCTOSITENIbHONU paboThl, CHOCOOHOCTH
OPUMEHSTh MUX JUI pEIICHHs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ, HSK3aMEHALIMOHHOW CECCHMM W 3aBEpIIAETCs AaTTECTAalMOHHON OLIEHKOM «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHO.



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




