MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUNCKOM ®EIEPALINA
(benepaabHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIET0 00pa30BaHUs
"CAHKT-IIETEPBYPT'CKHI I'OCY JAPCTBEHHbBIN YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 6

YTBEPXIAIO
PykxoBonuTens HalpaBJIeHUs

J.3.H.,Ipo .

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

B.B. Oxpenunon

(MHHUIMAIB, (HaMHITIS)

L%

(roxrycs)

«22» uronsa 2023 r

PABOYAS [TPOTPAMMA JUCHUTIJIMHBI

«Teopml " pacucT U3MECPUTCIIBHBIX Hp606p330BaTCHeﬁ u HpHGOpOB»
(HanmeHoBaHMe TUCIUIIINHEL)

KO HaIipaBJICHUA 110 FOTOBKI/I/
/L Harip H 27.03.01
CIICOUAJIBHOCTHU

HanmenoBanmne HaITpaBJICHUA

CTaHI[apTI/BaL[I/IH " MCTPOJIOTHA
HO,I[FOTOBKI/I/ CIICIUaJIbHOCTH

HanmenoBanue HaIlpaBJICHHOCTHU I_[I/I(prBaH MCTPOJIOTHA U CTaHAAPTU3A A

dopma 00yueHust 3a04yHas

Cankr-IlerepOypr— 2023




Jluct cornacoBanus pabodeit mporpamMmbl TUCITATLTAHBI

ITporpammy cocrtaBu (a)

JIOIL.,K.T.H. o 22.06.23 K.B. Enudanuen

(TOKHOCTD, y4. CTENEHb, (moamuck, naTa) (vHUIMATBL, (HaMUITHS)
3BaHUE)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsl Ne 6

«22» nrons 2023 r, npotokos Ne 14

3aBenytomuii kageapoit Ne 6

1.3.H.,pod. Gt 22.06.23 B.B. Oxpenuios

(y4. cTeneHb, 3BaHHE) (monmuck, nata) (MHALHAITBI, (haMUITHS)

OrteerctBennsblit 3a OI1 BO 27.03.01(02)

A )
JIOIL.,K.T.H. .{;'-?/ 22.06.23 H.IO. Edpemon

(IOIXHOCTD, Y. CTENICHD, 3BaHKE) (moxmuck, nara) (MHUIMATEL, (aMUITHs)

3amecturens qupektopa uHetutyra @IITU no metoauueckoit padore

W/ —
J011.,K.(.-M.H. =g 22.06.23 10.A. HoBukoBa

(OIXHOCTD, Y. CTENICHb, 3BAHNUE) (moamuce, nata) (MHUTMANTEL, (haMUITHs)
AHHOTaINS

JucuuruinHa «Teopus 1 pacdeT u3MepuTeNnbHbBIX IpeoOpa3oBareseit 1 MpuOOPOB» BXOIUT B
00pa3oBaTeNbHYyl0 MPOTpaMMy BBHICHIETO 0Opa3oBaHHs — MporpaMMmy OakajgaBpuata IO
HampaBieHuio 1noarotoBkw/ cnenuanbHocTd  27.03.01  «CrangapTuzaiuss ¥ METPOJIOTHS»
HanpasieHHOocTH «LludpoBas Merponoruss W craHgaptTuzanus». JlucuumniauHa peanusyercs
Kaeapoit «Neby.

JlucuuniuuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETEHIUH:

IIK-1 «CrnocobeH mNpOBOIUTH aHAIU3 COCTOSHUS METPOJIOTUYECKOTO OOECIeYeHUs B
MOJIpa3/ieIEHUU METPOJIOTUYECKOM CITY OBl OpraHU3aIu»

IIK-3 «CnocoGeH ocCymecTBiIsiTh pabOThl IO BBIABICHUIO U MPEJOTBPALICHHIO
HECOOTBETCTBHI MPOAYKIIUH MPEIBSIBISIEMBIM TPEOOBAHHSIM

[1K-5 «lucpoBast MeTposorus»

ITIK-7 «CriocobeH opraHu30BbIBATh JACATEIHLHOCTD 0 METPOJIOTHUECKOMY 00€CTICUCHUTOY

ConeprxaHue JUCHMIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBS3aHHBIX C MPEOOpazoOBaHHUSIMHU
Pa3NIUYHBIX (PU3MUECKUX BEIHYWH, C TMPHHIUANAMH TIOCTPOCHUS U OONACTIMH TPUMECHEHUS
TUIIOBBIXU3MEPUTENbHBIX ipeoOpazoBateneit (UII), ¢  ompexeneHueM  HX  HOPMHUPYEMBIX
METPOJIOTHUECKUX XapaKTEPUCTHUK.

[IperonaBanre AMCUMIUIMHBL TpEAyCMaTpUBaeT cleAyiomme (OopMbl  OpraHU3alNH
y4eOHOro mpoIiecca: JeKIMH, JJabopaTopHbie pabOThI, CaMOCTOsTENbHAsT paboTa oOyuarolierocs,
KYpCOBO€ NIPOEKTUPOBAHUE.

[IporpaMMoii AMCHMIIMHBI MPEAYCMOTPEHBl CJIEAYIOIIME BHUABI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCTalMs B (popMe sK3aMeHa.



OO6m1ast Tpy10€MKOCTh OCBOSHHUS TUCIUIUIMHBI COCTABIISICT 5 3aueTHbIX enuuuil, 180 gacos.
S3bIK 00yUeHUs IO TUCIUILTUHE «PYCCKHM »



1. IlepeudeHb MmIaHUPYEMBIX PE3yIbTATOB OOYUEHHUS 11O AUCLUILIIHHE
1.1. [enp w3y4eHUs AMCHUIUIMHBI — TOMyYEHHE CTYACHTAaMHU HEOOXOIUMBIX 3HAHUU U
HaBBIKOB B 00JacTU H3MEpPUTENbHBIX MpeoOpa3oBaHUil (MPUHLIMIIOB) W  H3MEPUTENbHBIX
npeoOpa3oBareyiel, HX TEXHUYECKOro, IPOrpaMMHOTO U METPOJIOTMYECKOro 0bOecreueHus,
MOJrOTOBKA Oyaymiero 0akajgaBpa K PELICHUIO OPraHU3allMOHHBIX, HAYYHBIX U TEXHHUUYECKUX 3a/1a4
IIpU IPOBEICHUH U3MEPEHUIN U KOHTPOJISL B HAYYHBIX MCCIIEAOBAHUSIX U MPOMBIIIJIEHHOCTH, TAK)KE B
1eJIb U3YYEHUS BXOJUT MOJy4YeHHE HABBIKOB MPOSKTUPOBAHUE U3MEPUTEIBHBIX MpeoOpa3oBareneit

B cucremax CAIIP.

1.2. JlucumruivHa BXOAUT B COCTAaB YacTH, (POPMUPYEMOH Y4aCTHHKaMH 00pa30BaTeIbHBIX
OTHOUICHWIA, 00pa30BaTeIBLHOI MpOrpaMmbl Bbiciiero oopazosanus (gaiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YJIbTaTOB OOYYCHHS MO AUCIMIUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbprate u3ydeHus IUCHUIUIMHBI OOYYAaIOUIMHCS TOJDKEH OO0JIafaTh CIEAYIOIIUMHU
KOMIIETCHIIMSIMA WJIM UX YacTsAMHU. KOMIIETeHIIMM M MHIUKATOPHI MX JOCTHKCHHS IMPHUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKCHHS
Konu
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE MHIMKATOPA JOCTHIKEHHUS
HauMEHOBaHUE
KOMIIETEHINH KOMIIETEeHIIUU
KOMIETEHIINH
I1K-1.3.2 3HaTh NPUHLMIIBI HOPMUPOBAHUS
TOYHOCTH U3MEPEHUS
ITK-1 Criocoben I1K-1.3.3 3HaTh 001aCTh MPUMEHEHUS METO/I0B
IIPOBOJIUTH AHAIIN3 U3MEpeHus
COCTOSIHMS I1K-1.3.4 3HaTh KOHCTPYKTHUBHbBIE OCOOEHHOCTH U
METPOJIOTHYECKOTO HOPUHLUIBI pAaOOTHI CPEACTB U3MEPEHUS
[TpodeccronanbHble P PHHI P peA P ’
o0ecrnieueHus B TEXHOJIOTUYECKHE BO3MOXHOCTH B O0JIACTH
KOMITETEHIHH
MIO/Ipa3eJIeHAN INPUMEHEHUS CPEJICTB U3MEPEHUs
METPOJIOTHYECKOU [1K-1.B.2 Bnaners HaBbIKaMU aHaIu3a HHGOPMaALIUU
CITY>KObI 00 OTKa3ax cpesCTB U3MEPEHMsI, KOHTPOJIE
OpraHu3alu UCIBITAaHUH B IPOIECCE IKCILTyaTallii, COCTOSHUU U
YCIOBHSX MX XpaHeHUs, 00 3 PEeKTUBHOCTH UX
MCIIOJIb30BaHUs
I1K-3 Cnocoben
OCYILIECTBIISTh
paboThI 1O I1K-3.3.3 3HaTh ¢u3nvecKrue NpUHIMILI padoThI,
BBISIBJICHUIO U BO3MO>XHOCTH M 00JIaCTH MPUMEHEHUS] METOIOB U
[TpodeccuonanbHble .
IIPEIOTBPALLEHUIO CPEIICTB U3MEPEHUI
KOMITETEHIIUH o
HECOOTBETCTBUU [1K-3.3.4 3HaTh METOIMKHU KOHTPOJISI UCTIBITAHUS
IPOAYKIIUH POAYKIUH
MIPEBSIBIISIEMBIM
TpeOOBaHUSM
[1IK-5.VY.2 ymeTs BeIOMpaTh HAaOOJIEE TIOIXOISAIINE
10 CUTyallUd METO/IbI U CPENICTBA U3MEPEHMI;
BbIOMpATh U3MEPUTEIbHBIE HHCTPYMEHTBI/TIPUOOPHI
(LLyTIBI, JATYMKY | T.J.), BCIIOMOTATEIbHbIC U
¢bukcupyrouume NprucrnocodieHus (TUCKHU, PU3MBI,
IPWKUMBI U T.J1.), UCXOJ U3 METOIMKU U3MEPEHUI];
BbIOMpATh TEXHOJIOTHIO U3MEPEHUI
[Tpodeccuonansupie | [1IK-5 Hudposas p P ’
MUHHMH3HUPYIOLTYIO0 BMEIIATEILCTBO ONepaTropa B
KOMIIETEHIIH METPOJIOTHUS
MIPOLIECC; YUUTHIBATh IPU BHIOOPE TEXHOJIOTUHI
WU3MEpPEHUH YCIIOBUS OKPYXKaIOIIEH cpenibl U
MEXaHUYECKHE CBOMCTBA UCIOJIb3yEMBIX
MaTEpUajIoB, BOZMOXKHbBIE TIOTPEITHOCTU
U3MEPUTENIBHOT0 000py1I0BaHUN
[TK-5.B.1 BnaneTs HaBBIKAMU BBIOOpA METOOB U
CPEICTB U3MEPEHUH, B TOM 4Hcie HU(POBBIX, IS




KOHTPOJIS TTAPaMETPOB KOHKPETHOW JETAIH 10
TpeOOBaHUAM pabovero yeprexa

T1IK-7 Criocoben

[1IK-7.VY.1 ymeTs onpenensiTh MOTpeOHOCTH B
OpraHU30BbIBATH

IIpodeccrnonanbubie 000pyI0BaHUH, OCYILIECTBISATH PACCTAHOBK
pod NEITEIbHOCTE 110 Py i p Y
KOMIIETEHIINHU 000pyIOBaHUS C YIETOM YCTAaHOBJICHHBIX
METPOJIOTHIECKOMY N
TpeboBaHU
00ecIIeueHUI0

2. Mecto nucuumivHbl B cTpykrype OIT
JlucuurmimHa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYCHHUH CICAYIONIUX AUCIUTLIIAH:
— «Mudopmarnkay,
— «OJIEKTPOHUKAY,
— «DIEKTPOTEXHUKAY,
— «MaremaTuka. MaTeMaTHUYCCKHI aHAIIN3.
3HaHUs, MOJYYEHHbIE NpPH HM3YYEHUM MaTepuaia JAaHHOW JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HaUYEHUE, TAaK U MOTYT UCIIOJIb30BATHCS MIPU U3YUYECHUU JPYTUX JTUCIUIUINH:
— «Teoperndeckne OCHOBBI HAHOIMATrHOCTUKHY,
— «MHTErpupOoBaHHbBIE HAKETHI JIJISI METPOJIOTHI,
— «ABTOMaTH3UPOBAHHEIC IPOU3BOJICTBEHHEIC CUCTEMBIY,
— «lIudpoBble METOMABI M CPEACTBA U3MEPEHUI,
— «MMUTaIIMOHHOE MOJEINPOBaHKE (DU3HMYECKUX U TEXHOJIOTHUYECKHX IPOIIECCOBY,
— «IIporHo3HnIe MOJCIN NPOSKTHOMN JIEITEILHOCTH,
— «I'HUA».

3. O0OBeM ¥ TPYTO0EMKOCTh JUCITUTLIAHBI
JlanHple 00 o0meM o0beMe AUCLUIUIMHBI, TPYAOEMKOCTH OTAENIbHBIX BHUJOB Yy4eOHOM
paboThl MO IUCHUIUIMHE (M pacupelesieHne 3TOM TpyJA0eMKOCTH MO CEMECTpaM) Mpe/ICTaBICHbI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 5/ 180 5/ 180
H3 Hux uacoe npakmuueckoi no020moeKu 51 51
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/ceMunapckue  3ansatus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomexcymounoii ammecmayuu:. 3auerT, k3 k3
mudd. 3auer, sx3amed (3ader, Judd. 3au, Ok3.*%) ' '

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH

4. ConepxaHue AUCITUTUTHHBI
4.1. Pacnpezgenenue TpyI0€MKOCTH TUCHUIUIMHEI IO pa3enaM U BUAaM 3aHATHH.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJAOEMKOCTh TTPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




P Jlexrum | 113 (C3)| JIP KII CPC
a3/IeITbl, TEMBI JIUCIUITIIHEL

(gac) (dac) (gac) (dac) (gac)
Cemectp 5
Paznen 1. M3amepuTenpHbie TpeoOpa3oBaTeIn Kak
COCTaBHAs 9acTh CpeCcTB u3MepeHusi. CTaHaapThl
u denepanbHbIe 3aKOHBI, KOTOPBIC TPUMEHSIOTCS 4 4 4 10
npu pa3paboTKe H3MEPUTETHHBIX
npeoOpasoBaresnei

Paznen 2. @usnuko-TexHuueckue 3QGeKTsl,
JeKallue B OCHOBE Npeodpa3zoBaTesei.
W3mepuTtenbHble Ipeodpa3oBaTeny s 5 10 5) 10
U3MepEHUs BBICOTHL. [ TyOMHOMEDBHI,
YposueMmepsl. PazpaboTka kopriycoB
puOOPOB

Paznen 3. TouHOCTh U3MEPUTEITBLHBIX
npeoOpasoBareneii. [IpeoOpazoBarenu YpoBHsL. 4 12 4 12
Tenzonarunku. MaHOMETPHI.

Paznen 4. OCHOBBI MPOEKTUPOBAHUS, METObI
aHaJIM3a KauecTBa U CTPYKTYPHOTO CHHTE3a
cpencTB u3Mepenus. [IpoektupoBanue
BUPTYaJIbHBIX U3MEPUTEIbHBIX 2 4 2 10
npeoOpazoBareneii. [IpobiemMbl KaTnOPOBKU U
MIOBEPKHU BUPTYAJIbHBIX H3MEPHUTEIHHBIX
npeoOpa3oBareiei

Pasnen 5.
TepMope3uCcTUBHBIE AIEMEHTHI. THAYKIIMOHHBIE
natuuku. Peneitapie cucrembl. CUCTEMBI yueTa

2 4 2 15
pacxoza MEeKTPOIHEPTHH U PACX0/1a BOJIBI.
[TpeoOpa3oBaHue aHAIOTOBBIX CUT'HAJIOB B
uugpossie. Teopema KoTtenbHukoBa.
BeimnosHeHHE KypCOBOTO MPOEKTa 17
Hroro B cemectpe: 17 34 17 58
Hroro 17 0 34 17 58

IIpakTnueckass MOATOTOBKA  3aK/IKYAETCs B HEMOCPEICTBEHHOM  BBIIIOJHEHUH
00y4aroIMMUCS ONPEJEICHHBIX TPYIOBBIX (DYHKIIMH, CBSI3aHHBIX ¢ Oyaymied npodeccruoHalbHON
JESATENBHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHA.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

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

Howmep paznena Ha3Banue u conepxanue pa3ienoB U TeM JEKIIMOHHBIX 3aHATUI
Paznen 1 Tema 1.1.
Knaccudukanus n3mMepuTeNnsHbIX peodpazoBaTeneit
Tema 1.2.

CTpyKTypHBIE CXEMBI 1 MaTeMAaTHYECKUE MOJIETTU
npeoOpa3oBaTelieil ¥ CpeCTB U3MEPEHUSI.

Tema 2.1

W3meputenbHble Tpeodpa3oBaTey Ha OCHOBE 3(PPeKTOB
KBAaHTOBOW (PU3UKH.

Tema 2.2

Pe3uctuBHbBIC, EMKOCTHBIC, HHAYKTHBHBIE, THE30JICKTPUIECKHE,




ONTHYECKHE TTpeoOpa3zoBaTeIn U MPUOOPHI.




Paszngen 2

Tema 2.3

®du3ndecKkrue OCHOBBI TEPMOMETPHUH.

Pa3paboTka TepMOMETPOB U TEPMOCTATOB.

Tema 2.4

Paspabotka kopmycos nmpudopos. [IpaBuia pazpaboTku
KOPITYCHBIX 3JIEMEHTOB

Tema 2.5

Pa3paboTka 1 mpoOU3BOJICTBO IIKAT U JUCIUICEB IS
puOOpOB.

Tema 2.6

JlaTuuKy UHIYKTUBHOCTHU

Paszgen 3

Tema 3.1

®akTophbl, BAUSIONIME HA TIOKA3aTEIN Ka4eCcTBa 1
METPOJIOTUYECKHE XaPAKTEPUCTUKU

npeoOpa3zoBarenei.

Tema 3.2

MeTobI MOBBIIIEHUS! X TOYHOCTH U TOMEXO0YCTOWYHBOCTH.
Knaccudukarus meronos nosbimenus Tounoctu UIIL.

Tema 3.3

Mertponoruueckoe odecrieueHre 1 TEXHUYECKUH KOHTPOJIb
CPEZCTB U3MEPEHHUSI.

Pasznea 4

Tema 4.1

COop 1 aHaTM3 UCXOTHBIX WH(OPMAIIMOHHBIX JAHHBIX
JUISL IPOEKTUPOBAHUSI CPEACTB H3MEPEHHUSL.
Tema 4.2

Pacuer MeTponornyeckux XapakTepucTuK
MU3MEPUTEIBHBIX

npeoOpa3oBatesiell U CpeICTB U3MEPEHHUS.
Tema 4.3

PacueT n npoekTupoBaHue pa3padaTbIiBa€MbIX
CPeACTBU3MEPEHHI C HCITOIb30BAaHUEM
CTaHJApTHBIX CPEJICTB ABTOMATU3ALIUU
IPOCKTHPOBAHHSI.

Paszgen 5

Tema 5.1

Tepmope3uCTUBHBIE 3JIEMEHTHI. THAYKIIMOHHBIE JaTYHUKU.
Peneiinbie cuctembl. CHCTEMBI yueTa pacxo/ia
AIEKTPOIHEPI UM UPACXOAA BOJBI.

Tema 5.2

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

Korenbaukosa. I[IpsgsMoyronbHbIil UMIYJIbC JUIMTEIbHOCTHIO
T u n ammumiryznoit E . OnpenenieHne 3Ha4eHUsT OTCUETOB
JUCKPETHOIO curHana, rnpu t=0. AHaIUTHYECKOE BBIpaKEHUE
AHAJIOrOBOI'0 CUT'HAJIA, BOCCTAHOBJIEHHOT'O C IIOMOLIBIO psAlia
KorenpHnkoBa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITH
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
No | Tembl npakTUUECKUX ®opmbl IpakTUYECKUX | TpymoeMKoCThb, | IPaKTHYECKOM | pazaena
/o 3aHATAN 3aHATHAI (dac) IMOATOTOBKH, | JUCIIUII
(gac) JIMHBI
VY4eOHBIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh
N3 nux No
Ne HaumenoBanue nabopatopHbix padboT TpyNOCMKOCTS, | MPAKTHUECKOH | pasjieia
/o (dac) IMOJITOTOBKH, JIUCLIAI
(gac) JIMHBI
Cemectp 5
1 | HccnenoBanue HHIYKTUBHBIX 4 3 2
npeoOpasoBareneit
2 | UccnemoBanue (QyHKIMH IDIATHHOBBIX H 4 4 2
METHBIX TEPMOPE3UCTOPOB
3 | OmnpeneneHue NOrpenrHOCTH KOHTAKTHOTO U 4 3 1
OCCKOHTAKTHOT'O METOJIa JIMHEUHBIX
U3MEPEHUU
4 | UccnenoBanue D-tpurrepa Ha ycTaHOBKE 4 3 3
ELVIS-2
5 | HUccnenoBanne TMHENHOr0 ¥ HEIUHEHHOTO 4 3 4
npeobpazoBaTest
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/ BBIIOIHEHUE KYPCOBOU PabOTHI

[lens KypcoBOro MpOEKTa: Ha OCHOBE (U3MKO-TEXHHUECKHX A(P(PEKTOB, JexKalMX B
OCHOBE TmpeoOpa3oBareneld  pa3paboTaTh CTPYKTYPHYIO CcXeMy IpeoOpa3oBarens,
HcCaenoBaTh ero QyHKIMIO npeodpa3oBaHus, pa3paboTaTh MEYaTHYIO IUIATY, OCYIIECTBUTH
MoJienpoBaHue mnpeoOpazoBarens B cpene LabView, paccumrare ero BonbT-amrepHbie
XapaKTepUCTHKHU, CIPOEKTHUPOBaTh KOPIIYC, pPACCUMTATh IIOKA3aTead  HAJEKHOCTH,
Ipou3BecTH naTeHTHbIM nouck Ha caite OUIIC ¢ nenpro aHanm3a neperoBbIX HAapaBICHUN
pa3BUTHS HM3MEPUTENbHBIX TpeoOpaszoBateneil, M3yuuTh ¢axkTopbl, BIMAIONIME Ha
METPOJIOTHYECKHUE XapaKTEPUCTUKU MpeoOpa3zoBaTesis U pacCMOTPETh METO/bI MOBBIIICHUS
€ro TOYHOCTH.

YacoB npakTHUECKON NOArOTOBKHU: 17
[TpumepHbIe TeMBI 3aIaHUI Ha KypCOBOM MPOEKT npuBeneHs! B paszaene 10 PIT/I.

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.




Tabmuna 7 — Bunbl caMmocTosTeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositensHOM paboTh
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuana
20 20
nucuurnabl (TO)
KypcoBoe npoextupoanue (KII, KP) 17 17
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MPOMEXYTOYHOM aTTECTALUHI 11 11
(IA)
Bcero: 58 58

5. Ilepeuens yueOHO-METOANYECKOTO 00ECIEUeHUS
JUTSL CAMOCTOSITEIBHON pabOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTO)II/ILICCKI/Ie MaTCpHrabl IJIA CaMOCTOSATEIILHOM pa6OTBI O6y‘IaIOH_II/IXC${ YKa3aHbl B II.II. 7-

11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN

[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U IIEKTPOHHBIX YUEOHBIX M3TaHUIH

HIndp/
URL angpec

bubnuorpaduyeckas ccpuika

KomnuectBo
AK3EMILISIPOB
B OMOITHOTEKE
(xpome
ANEKTPOHHBIX
9K3EMIUISIPOB)

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

953

Tonunbckuid, B. b. MUKpO2neKTpOHHBIE
M3MEepUTENbHbIE TPeoOpa3oBaTeiy : yueOHoe
nocobue

/ B. b. Tonunbsckuid. - 4-e uzn. - Mockaa :
Jlaboparopus 3Hanwmii, 2020. - 496 c. - ISBN
978-5-00101-720-2. - TekcT : 2NEKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/1201949
(mara

obpamienns: 11.08.2021).

https://znanium.com/ca
talog/document?id=361
127

Aragonos, A. 1. CoBpemenHas peneiiHas 3aiuTa

Y aBTOMAaTHUKa 3JIEKTPOIHEPTETUUECKUX CUCTEM :
yuebHoe nocobue / A. 1. Aradonos, T. 1O.
bpoctunosa, H. b. J[)a3oBckuii. - 2-e u3n.,
nepepad. uzor. - Mocksa ; Bonoraa : Undpa-
Nmxenepus, 2020.

- 300 c. - ISBN 978-5-9729-0505-8.



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

Teopust u pacyeT HU3MEPUTEITHHBIX
npeoOpa3zoBareneii 1 mpudopoB. YuedHo-
meroandeckoe rmocodue. Cocr. K.B.
Emudannes. CI16, ['VAIIL 2023, 47 c.

10

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

DJIEKTPOHHUKA UHTETPATbHBIX CXEM.
JlaGopaTopHble pabOThI U yIpaKHEHHS : ydeOHOe
nocobue / K. O. [Terpocsu, I1. A. Ko3bako, H.
. Pa6oB [u ap.] ; mox. pen. A-pa TexH. Hayk K.
O. I[lerpocanna. - Mocksa : COJIOH-IIpecc,
2020. - 556 c. - ISBN 978-

5-91359-213-2.

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

Tonwmnbckuid, B. b. MUKpO31eKTpOHHBIE
W3MEpPUTEIIbHBIE MPe0Opa3oBaTeNH | yaieOHOE
rnmocobue

/ B. B. Totunbckuii. - 4-e u3n. - Mockaa :
Jlaboparopus 3uanuii, 2020. - 496 c. - ISBN
978-5-

00101-720-2.

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

[IeneBun, B. ®@. MeTtponorus u cpeqicTaa
u3Mepenuii : yueobnoe nocoodue / B.®. Ilenepun. —
Mocksa : UHOPA-M, 2022. — 273 ¢. : ui1. —
(Briciiee obpazoBanue: bakanaBpuar). - ISBN
978-5-16-006769-8.

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

Maprromes, JI. A. DkcrryaTanus 1
o0ciyXuBaHUE 00BbEKTOB JOOBIUM HEPTH U rasa :
yuebHoe nocodue / /1. A. MapTromes, A. B.
JlexomrieB. - Mocksa ; Bonoraa : Undpa-
Wmxenepus, 2020. - 340 c. - ISBN 978-5-9729-
0478-5. - Tekcr : 37IeKTPOHHBIH

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

Otunrod, M. U. IIpubops! 1151 THHEHHBIX
u3MepeHuil : yuebnoe nocodue / M.1. Otunroo.
— Mocksa : UHOPA-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/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/1600420
https://znanium.com/catalog/product/1600420

7. TlepedyeHb IEKTPOHHBIX 00PA30BATEIBLHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMaLIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTh «MHTepHET», HEOOXOAUMBIX JUIsl OCBOEHUS AMCLMILIMHBI IPUBEJIEH B
Tabymue 9.

Tabmuma 9 — IlepeueHb 3IEKTPOHHBIX  00pPa30BATENBHBIX  PECYpPCOB  MH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

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

https://easyeda.com/ru [Iporpamma ¢ OTKPBITHIM KOJIOM JJIsl CO3/TaHHSI
MeYaTHBIX [UIAT

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 HUU metponoruu um
.. MenneneeBa

OUIIC - PenepalibHOE FOCYAAPCTBEHHOE Caittr ®UIIC

OromkerHoe yupexaenne OenepaipHblil
WHCTUTYT IPOMBILUIEHHON cOOCTBEHHOCTH

(fips.ru)

Circuit Simulator Applet (falstad.com) [IporpaMMa ¢ OTKPBITBIM KOJOM JJIst
NPOEKTUPOBAHUS NpeodpazoBareneit u
pruOOpPOB

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oO€CHeYeHMs, HCIOJb3YeMOr0 TpPU  OCYLIECTBICHUU
00pa30BaTENILHOrO Mpolecca M0 AUCLUIINHE.
[lepeuyeHp uConbp3yeMoOro NporpaMMHOro odecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaunmenoBauue

He mpenycMoTpeno

8.2. Ilepeuenp WHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM,UCIONB3YEMBIX MPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUIMHE
[Tepedyens ucnoyb3yeMbIx HHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM TIPEICTaByIeH B Tabmuie 11.

Tabnuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMmoTtpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
Cocrtas MaTepuaibHO-TEXHUYECKOW  0a3bl, HEOOXOMUMOM  AJIT  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bl (ipu HEOOXOTUMOCTH )
1 JIaGopatopusi HCKYCCTBEHHOTO MHTEIIIIEKTa M HU(PPOBBIX 13-13
TEXHOJIOTUI B METPOJIOTHH



http://www.gostinfo.ru/pages/Infizd/izmer_texn/
https://easyeda.com/ru
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/
https://falstad.com/circuit/

2 ‘ JIaboparopus L{udposoit meTposioruu 52-50

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB  OLIEHOYHBIX  CPEACTBIJISI  NPOBEACHUS  MPOMEXKYTOUHOH  aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Buj npoMexxyTo4HOI arTectaiuu IlepedyeHpb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
DK3aMeHalOHHbIE OUJIETHI;
3amauu;
TecTsl.
BrimonHeHnne KypcoBoro mpoekra DKcrepTHas OIEHKa HAa OCHOBE TpeOOBaHUU K
COJICPKAHUIO KYPCOBOI'O IPOEKTA.

10.2. B xayecTBe KpUTEPHUEB OIICHKU YPOBHS C(OPMUPOBAHHOCTH (OCBOEHUS) KOMIIETEHIIUI
0o0yJarmuMUCs TPUMEHSETCS S-OalibHas IIKana OIEHKH C(HOPMHUPOBAHHOCTH KOMIICTCHITUH,
KOoTopas mpuBeneHa B Tabnuue 14. B redenne cemectpa Moxet ucrnonb3oBarbes 100-6amnpHas mkana
MOJYJIbHO-PEUTUHIOBOM CHUCTEMBbI YHUBEPCHUTETA, MIPABUJIA MCIIOJIb30BaHUA KOTOPOW, YCTAHOBJICHBI
COOTBETCTBYIOIINM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AT
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITHH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— o0yyaromuiics ri1yooKo U BCECTOPOHHE YCBOWJI MMPOTPaMMHBIN MaTepual;
— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPAsICh HA 3HAHUSA OCHOBHOW W JOIOJHHUTEIILHOW JIMTEPATyphl, TECHO
«OTJIIMYHOY MPUBS3BIBAET  YCBOGHHBIE HAYYHbIE IMOJIOKEHHUS C  IPAKTHYECKOMH
<«BGaYTCHO» JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyYMEHTUPYET BBIJBUTAEMbIE UM HUJICH;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM ClielIMaTn3UPOBAHHBIX TTOHITHUH.

— o0yyaromuiicss TBepAO YCBOWI IMPOrpaMMHBIN MaTepuai, TPaMOTHO U TIO
CYIIIECTBY M3JIaraeT ero, ONMUpasCh Ha 3HAHUSI OCHOBHOM JIUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPpOIIO» — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOM  JESTENbHOCTHIO
«3aUYTEHO) HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHUS,

— JIeNaeT BBIBOILI U 0000IIEHHS

— BJIQJICET CUCTEMOM CIIeMAIM3UPOBAHHBIX OHSITHII.

— o0yyarouuiicss ycBOMJI TOJBKO OCHOBHOM MpPOTrpaMMHBIA MaTepuai, Mo
CYLUIECTBY M3J1araeT €ro, OMNHpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

«yZI0BJIETBOPUTEIIBHOY .
GAUTCHOY — UCIIBITBIBAE€T 3aTPYJHEHUS B NPAKTUYECKOM NPUMEHEHMH 3HAHUH

HaIpaBJICHUS;
— c51abo0 apryMeHTHPYET HayuHbIE MOJIOKEHHUS;
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJICET CUCTEMOM CIENIMAIN3UPOBAHHBIX NOHITHH.
—o0yyarouiiics He YCBOWJI 3HAaYUTENbHOM 4YacTH  MPOTrPaMMHOIO
MaTepHaa,
— JIOTIYCKAaeT CYIIECTBEHHbIE OIIMOKM M HETOYHOCTU IPH PACCMOTPEHUH

«HEYIOBJIETBOPUTEIILHOY
po6seM B KOHKPETHOM HalpaBJIeHUY;

«HE 3aU4TECHO»

— HCTIBITHIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bormpocs! (3amaun) nist sK3amMeHa mpeIcTaBlIeHbl B Tadimie 15.




Tabmuia 15 — Boripocs! (3amaun) 115 2Kk3aMeHa

Ne /i [lepeuens BOmpocoB (3a71a4) A1t SK3aMEeHa Kon
MHAMKATOpa
1 OObsicHUTE CBOMMH clioBaMu paboTy aBromarmueckux pene.  [[1K-3.3.3
2 OObsicHUTE CBOMMH clloBaMH paboTy mpeoOpazoBareneit na  [[1K-3.3.3
ocHoBe 3 dexre Xoia.
3 OOBsICHUTE CBOMMH CJIOBaMH PabOTy MbE30AICKTPUICCKUX I1K-3.3.3
npeoOpasoBaresnei.
4 Kax 651 cripoexkTrpoBaiy aBTOMaTUUECKUI BhIKIIouaTenb ceeta| [1K-1.B.2
?
3) UTo BBI Y3HAIM O EMKOCTHBIX IpeoOpazoBaTessix? I1K-1.3.4
6 UYro BBI y3HAIM O TEH30PE3UCTOPHBIX mpeobOpasoBartensix. Kak | I1K-1.3.4
IIPOBECTU pacyeT YyBCTBUTEILHOCTH?
7 UYto BBl y3HAIHM 00 UHIYKTUBHBIX U3MEPUTEIbHBIX [1K-1.3.4
npeodpa3oBarensx?
8 TemnnoBbie mpeoOpa3oBaTeI— MPHUHLIUT PAOOTHI U [1K-1.3.4
kannOpoBku. Hammmmre opmyity pacuera 4yyBCTBUTEIIBHOCTH
9 Ha3zoBute Buabl mpeoOpazoBaTesneil CpeJHEBBIIPSIMICHHOTO [1K-1.3.4
3HAa4YeHUs] NEPEMEHHOT0 HAPsYKEHUs B IIOCTOSIHHOE.
10 [IpeobpazoBarenu CpeTHEKBAIPATUIECKOTO 3HAYCHUS [IK-1.B.2
NIEPEMEHHOI'0 HAIIPSKEHHsSI B IOCTOSIHHOE.
11 OObscHUTE 1eNb IPUMEHEHNS MOCTOBBIX cxeM. Kakue [IK-5.¥ .2
CYILECTBYIOT MOCTBI IEPEMEHHOIr0 TOKa?
12 [Ipoananuzupyiite paboTy KOMIIEHCATOPOB MOCTOSTHHOTO ToKa. | [TK-5.Y.2
[Tpuniun paboTel 1 KanTOPOBKHU. PacdeT 4yBCTBUTENBHOCTH
13 OOBsicHUTE CBOMMU CIIOBAMHU pabOTy TEpPMOMNApPhI, IPHUHILIUI I1K-1.3.4
paboThl U KanHOPOBKHU
14 OOBsCHUTE CBOMMU CIIOBAaMHU pabOTy ypOBHEMEPA, IPUHIIMII I1K-1.3.4
paboThl U KaNHMOPOBKHU
15 OOBsICHUTE CBOMMHU CJIOBAMU pabOTy CEeIbCUHA I1K-1.3.4
16 [IpemnoxxuTe anroput™ padoThl rojoBkH BUugeoMaruutodona. | I1K-1.B.2
IToBopoTHBIE TpaHC(HOPMATOPHI.
17 [IpemioxxuTe anroput™ paboThl MpoMBINIUIEHHOTO BeicoToMepa | [TK-1.B.2
NHAYKTOCUHBI.
18 Onwummure JOCTOMHCTBA PabOThI (POTOAIEKTPUUECKUX IIK-1.B.2
TATYHKOB.
19 Onumre JOCTOMHCTBA PabOTHI MyTEBBIX 3IeKTpoKOoHTaKTHBIX | [IK-1.B.2
natyukoB. [IpuHIMI paboTHI
20 Hanummure hopmyny nms pacuera TEH30pe3UCTOpa. [1K-1.3.4
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejpacrapieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Neo /it [Tepeuens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auera Kox
UHIMKaTopa
Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO
Ilepeuenp Tem [uIi KypCOBOTO  INPOEKTHPOBAHUS/BBINOIHEHUS  KypCOBOW  pabOThI

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJIs1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM sl KypCOBOT'O IIPOSKTHUPOBAHUS/BBITIOIHEHHS

KypCOBOM pabOThI

Pazpabotka u pacueT nmapaMeTpoB CTaOMIN3aTOPA HAMPSHKCHUS




2 HccnenoBanue u pa3paboTKa aHATN3aTOPa HATMYHS aKTUBHOTO HAITPSDKEHUS

3 PazpaboTka u pacueT aBTOMaTH4ECKOro HH(PPAKPACHOTO IPUEMHHUKA
CHTHAJIOB

4 Pa3paboTka nmpubopa peryaTupoBKH ¥ U3MEPEHUST B CUCTEME OXJIAXKICHUS Ha
Tpansuctope KT819

5 Pa3paboTka n3mepsitomiero ycrpoicTa TeMOpo0IIOKa ¢ IIICHOYHBIMH
KOH/IEHCAaTOpaMu

6 PazpaboTka cucTeMbl aBTOMAaTHYECKOTO U3MEPEHUS YPOBHS KUAKOCTH
Ha Tpan3ucrope BD815

7 Pa3pabotka perynupyemMoro OJoka MATaHUS MPUOOpPa € KOHJIEHCATOPOM
C1=1200 Mx®

8 Pa3paboTka nHAMKAaTOpA HATHYUS TOKA

9 Pa3pabotka perynupyeMoro 610ka muTaHus Ha CTAOMIUTPOHE

10 PazpaboTka u pacueT aBTOMaTH4EeCKOT0 HH(PAKPACHOTO MepeiaTInKa
CHTHAJIOB

11 [IpoekTrpoBaHUEe U3MEPUTEITHHON CUCTEMBI IS KOHTPOJISL YPOBHS
KHUJKOCTU B OXJIAXKIAIOIIEM pe3epByape Ha TpaHnzucrtope BD167

12 Pa3paboTrka n3mepsromero ycrpoicTa TeMOpo0Ioka Ha KepaMUIeCKUX
KOHJICHCATOpax

13 [TpoekTHpOBaHUE U3MEPUTEIBHON CUCTEMBI JUIsSi KOHTPOJISL YPOBHS
KHUJIKOCTH B OXJIQXKJIAIOIIEeM pe3epByape Ha Tpanzucropax KT815b

14 Pa3paboTka perynupyeMoro cTabuiM3upoBaHHOr0 OJI0Ka MUTAaHUA Ipudopa
Ha Mmukpocxeme LM317T

15 HccnenoBanue u pa3paboTka aHATM3aTOPa HATMYHS AKTUBHOT'O HAMPSDKEHUS
Ha mukpocxeme CD4011

16 Paspabotka nmpubopa peryIMpoBKU ¥ U3MEPEHHUSI B CHCTEME OXJIKICHUS Ha
Tpansuctope KT829

17 Pa3paboTka cucTeMbl aBTOMAaTHUECKOTO U3MEPEHUS YPOBHS KUIAKOCTH
Ha TpaH3ucrope BD139

18 Pa3paboTka cuctemMbl aBTOMATHYECKOTO U3MEPEHUS YPOBHS KUJKOCTH
Ha TpaH3ucrope BD815

19 Pa3paboTka cucTeMbl aBTOMaTHUECKOTO U3MEPEHUS YPOBHS KUAKOCTH
Ha TpaH3ucrope BD167

20 Pazpabotka aHanm3aTopa Halnu4Ks MPOBOAKU Ha Mukpocxeme KS61JIA7

21 PazpaboTka perynupyemoro 610ka muTaHus mpudopa Ha 6a3e MHUKPOCXEMBI
tst 6stoxka LM317

Bompocsr jiist mpoBeieHNs IPOMEKYTOYHOM aTTeCTAIlliU B BUJIE TECTHPOBAHUS MPEICTABICHBI
B Tabxuue 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne n/m [IpuMepHBIii epedeHs BOIPOCOB I TECTOB Kox
) HHIUKaTOpa
1 //Hagano Bomnpoca: BoripMuoxBr160p I1IK-5.B.1

Chopmynupyiite dppazy, « HHTEpBaJI TUCKPETU3ALUU BHIOUpaeTCcs B
COOTBETCTBUH TEOPEMOIi. .. {

=OtBeThl 1 1 2 BepHHI;

~KorenbHHuKOBa;

~Hatixsucra-1llenHona;

~byrepa-Jlambepta bepa;

}




//Hauamo Bompoca: BonmpMuoxBsi6op

PacckaxuTte, 4TO mpeacTaBiseT coo0i aHaIoro-mudpoBoe
npeobpa3oBaHue: {

=JlucKkpeTH3alys HeMPEPhIBHOTO CUTHAJIA TI0 BPEMEHH, KBAHTOBAHUS
JMCKPETHBIX 3HAYEHUH CUTHAJIA 110 YPOBHIO, KOIMPOBAHUS
KBaHTOBAHHBIX JIUCKPETHBIX 3HAUYCHHUI CUTHAIIA;

~JlucKpeTrn3anus HepepbIBHOTO CUTHANA 110 BPEMEHH, KBAaHTOBAHUS
JMCKPETHBIX 3HAYCHUH CUTHAJIA I10 YPOBHIO, IEKOIUPOBAHHSI
KBAaHTOBAHHBIX JIUCKPETHBIX 3HAUCHUI CUTHAIA;

~Bce oTBeTHI BEpHBI;

}

IIK-5.B.2

//Hauano Bompoca: BompMuoxBsi6op

OnwummTe, 9YTO MPEACTABISAIOT COO0M

U poBbIe CUTHANBI :{

=KBaHTOBaHHBIE IO YPOBHIO AUCKPETHBIE CUTHAIIBI M OMTUCHIBAIOTCS
KBaHTOBAHHBIMU PEUICTYATHIMH () YHKIIHSMU;

~KBaHTOBaHHBIE TIO YPOBHIO aHAJIOTOBBIE CUTHAJIBI M OITHCHIBAIOTCS
KBaHTOBaHHBIMU PEUICTYATHIMH () YHKIIHSMU;

~KBaHTOBaHHBIE IO YPOBHIO AUCKPETHBIE CUTHAIIBI M OTICHIBAIOTCS
HEKBaHTOBAaHHBIMHU PEHICTYATHIMU (PYHKIIUSIMU;

¥

I1K-1.3.4

//Hagano Bompoca: BonpMHoxBe160p

Pacckaxkute, yeM ONUCBHIBAIOTCS

JMCKPETHBIC CUTHAIIBL:{

=PemeryareiMu pyHkuusaMu — nocnenonarenbHocTIMu X(nT), rne T =
const — uHTepBall (IEpPUOA) AUCKPETU3ALINH;

~[IpepsIBatorieiicss pyHKIMEH, CTpeMsIIEecs K HYJIIO;
~HenpepriBHOH (MM KyCOYHO-HENPEPBIBHOM) PpyHKIMEN X(t);

I1K-1.3.4

//Hauamno Bompoca: BonmpMuoxBsi6op

[Ipoananusupyiite, rpaduk padboThl Kakoro mpeoOpa3oBaTelis H300paKeH
Ha (OTO, BBIIIE TECTOBOro Bompoca:{

=MynbTHILIEKCODA;

~Komnaparopa;

~ITosieBOro TpaH3ucTOpA;

~RS-tpurrepa;

~CTabWIMTPOHA;

ks

[IK-5.¥ .2

//Hagano Bonpoca: BoripMHuoxBs160p

[Ipoananusupyiite, rpaduk padboThl Kakoro mpeoOpa3oBaTelis H300paKeH
Ha (oTO, BBIIIIE TECTOBOTO Borpoca:{

=RS-tpurrepa;

~Komnaparopa;

~MynbTHILIEKCODA;

~[ToneBoro TpaH3ucropa;

~CTabmIMTpOHa;

¥

[IK-5.Y .2

//Hauano Boripoca: BonpMHuoxBs160p
[Ipoananusupyiite, rpadux paboTbl
KaKoro npeoopaszoBaTessi H300paxeH
Ha (OTO, BBIIIIE TECTOBOTO Bompoca:{
=Kouseliepnsiii ALLL;
~Mmnoroctyneuarsiii ALIT;
~Ilapannensubiii AL

~Bce 0TBETHI BEpHBI;

[1IK-5.Y.2




s

//Hagano Bompoca: BoipMHuoxBr160p IIK-5.Y .2
[Tpoananm3upyiite, rpaduk padboThl KaKOro nMpeodpazoBareiis n300paxeH
Ha (oTO, BBIIIE TECTOBOTO BoIpoca:{

=CTaOWINTpPOHA;

~Kommaparopa;

~MynbTHILIEKCOPA;

~ITosieBOro TpaH3ucTopa;

~RS-Tpurrepa;

}




//Hauamo Bompoca: BonmpMuoxxBsi6op

[Ipoananu3upyiiTe, Kakoil MeTOI IpecTaBieH B kinaccupukanuu AL
Ha (oTo?{

=[locnegoBaTenbHO-TIapaNIETbHBIN METOI;

~MHoroctyneHuyarbli;

~KonseliepHslii;

~MHorokoHTaKTHEIA 1 CUrMa-aeibTa;

¥

IIK-5.Y .2

10

//Hauano Bompoca: BonpMuoxkBb160p

Omnuinyre aHaJIOroBbIe CUTHANBL{

= OHU OIIMCHIBAIOTCS HEMIPEPHIBHOM (MJIM KYCOUHO-HEIIPEPHIBHOMN )
byHkumen x(t);

~ OHHM ONHMCBIBAIOTCS MPEPHIBAIONICHCS (DYHKIMEH, CTpeMsLIeics K HYIO;
~ OHHM onMchIBatOTCs (PYHKIMEH TOCTOSIHHOTO MEHSIIOILEroCs BUJa;

¥

I1K-3.3.3

11

//Hagao Bompoca: BorpMHuoxBsi60p

3akoHunTte Ppasy: «/lns npeacrapneHus, nepeaadu 1 00paboTKu
nH(popManuy B HHPOPMAIIMOHHBIX CHCTEMAaX HCIIOJIb3YIOTCS PA3IMUHBIC
BUJIbI CUTHAIIOB. 1o/ cUrHaI0OM MoHUMaeTcs...» i

=Duznyeckuii nmpoiecc, 3HaAYCHUs TapaMeTPOB KOTOPOro 0TOOpaxaroT
HEKOTOpYI0 uH(popMaruo uiu cooduenue. MupopmaruBHbIMU
rapamMeTpamMy TaKUX CUTHAJIOB MOTYT OBITh aMILTUTY/1a, JUTUTEIIbHOCTb,
yacToTa, (haza;

~®Du3nYecKuil poliecc, 3HaYeHHs TapaMeTPOB KOTOPOTo 0TOOpaxaroT
HEKOTOpYI0 nHpopmanuo uiu coodbuenue. MupopmaruBHbIMU
rapamMeTpamMu TaKUX CUTHAJIOB MOTYT OBITh CONPOTHBIICHUE, MOIITHOCTD;
~®Du3nYecKuil mpoliecc, 3HAaUCHUsI MapaMeTPOB KOTOPOTO OTOOPAKAIOT
HEKOTOpyro nH(popmanuo uiu cooduenne. MupopmaruBHbIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT ObITh aMILTUTY/A, KPYTSAIIUMA
MOMEHT, U3Tru0aroIee yCuine.

}

I1K-3.3.3

12

//Hauano Borpoca: BonpMuoxBs160p
Omnpenenure, 4To TAKOE AUCKPETHBIN
curHan? {

=3TO CUT'HAJl KBAHTOBAHHBIN U NIPEPHIBUCTBIN
~CUTHAJI, KOTOPBIH SIBJISIETCS IPEPBIBUCTHIM
~CHTHaJ HETIPEPBIBHBIN

~CUTHAJI KBAaHTOBaHHBIN

¥

I1K-3.3.3

13

//Hauamo Borpoca: BonpM#uoxBs16op
Omnpenenure, 4TO U300pakeHO HA
doro?:{

=Mmuorocryneuatsiii ALT,
~Konsenepnsii ALTI,
~ITapannensnbiii AL

~Bce oTBeTHI BEpHBI;

¥

[1K-3.3.3




14 //Hagao Borpoca: BonpMHu0xBs160p [1K-3.3.3
Omnpenenure, 4To U300paKeHO HA
doro?:{

=[Tapannensusiii AL,
~Komngeitepnsiit AL,
~Mmnoroctyneuarsiii ALIT;

~Bce oTBeTHI BepHBI;

¥

15 //Hagano Bonpoca: BonpMHuoxBsi6op [1K-3.3.3
Omnpenenure, uro Takoe ALTI? {
=AHanoro-1udpoBoit mpeodpa3oBaTeb;
~AHTeHHO-1IPPOBON TPUOOD;
~AHTEHHBIN EHTPAJIbHBIA MYHKT;

¥

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, permameHTHpyHOIIMX MOPAJOK W IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIIuXCs
I'VAIL

11. Meroaudeckue yka3aHus AJisE 00y4JarOIIUXCsl 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEIbHOE MpPEJCTaBICHUE O IUCLUIUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NPOPECCHOHATBHO-IENIOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJIEHMS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKailline rofbl;




— HAYYHTbCS METOAMYECKH 0OpadaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IWYHBIX
dbopmynHupoBKax);

—  TIOJY4YEHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPALMECl  ClIaiiIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKUX JHUCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHUK 110 JTUCIUTLINHE.

CrpyKTypa npeocTaBieHus JEKIIMOHHOTO MaTepHaia:

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

Y4debHoe Mocodre o0 OCBOSHHIO JICKIIMOHHOTO MaTeprajia UMEEeTCsl B U3JaHHOM BUJIC

OcHoBbl Merposnioruun = Fundamentals of Metrology : ydebnoe mocobue / B. B.
OxkpermmiioB [u ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHHUS. - 2-¢ U31., Iepepad. u
nor. - CII6. : U3n-Bo I'VAIIL, 2019. - 485 c. : puc., Tabin. - Imeet rpud ¢enepampaoro YMO 1o
B CHCTEME BBICIICTO OOpa3oBaHwus. - bubmmorp.: ¢. 427 - 430 (66 nass.). - ISBN 978-5-8088-
1338-0 : b. 1. - TeKkcT : HemOCPECTBEHHBIN.

Tonunsckuit, B. b. MUKpOsIeKTpOHHBIE M3MEpPUTETbHBIE MPeoOpa3oBaTeny : yueOHOe
nocobue / B. b. Tormunbckwii. - 4-e u3z. - Mocksa : Jlaboparopus 3nanuii, 2020. - 496 c.- ISBN
978-5-00101-720-2.

Matepuansl 1JisT OCBOCHHS UMEIOTCS B AJICKTPOHHOM BHIE

*Kypc nexuuit u MPaKTHK B cucTeMe LMS
https://Ims.guap.ru/new/course/view.php?id=2031

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

11.3 Metoanueckue yKazaHus JUIsi 00yJaIOMIMXCS 110 MPOXO0KACHUIO MPAKTHUECKUX 3aHATHHA
IIpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (DOPM OpraHM3aluu y4yeOHOTro
nporiecca, 3aKII0YaoNIasics B BBITOJTHEHHN 00YUJaIOMIMMUCS TOJT PYKOBOJCTBOM TpEnoiaBaTess
KOMILJIEKCa YYEOHBIX 3aJaHUH C LEeNbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JTVCIATUTMHBL, IPUOOPETEHHS] YMEHUN M HaBBIKOB, OITBITA TBOPYECKOW JACATEIBHOCTH.
Lesbto MPaKTUYECKOTO 3aHATHUSA JUIsl 00yUaroIerocs ABseTcs NPUBUTHE 00yJYaroIIUMCs
YMEHUH M HaBBIKOB NMIPAKTUYECKOH JIESTEITFHOCTH 110 U3y9aeMOU AUCIUTUINHE.
[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00YUYaIOIIMMCS PAKTUYECKUX 3aHATHI:
— 3aKperieHne, YriayoJieHHe, paclIupeHne M JeTaau3alis 3HAaHUH TPH PeIIEHUH KOHKPETHBIX
3a/1ay;
— pa3BUTHE [O3HABATEIbHBIX crocoOHoCTEH, CaMOCTOSITEJIbHOCTH  MBIIIJICHUS,
TBOPYECKOIN aKTUBHOCTH;
OBJIa/ICHUE HOBBIMU METOJIaMU M METOJAMKAMH W3y4eHHsI KOHKPETHOHM yueOHOH TUCIIUIUINHEI,
BbIPa0OTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICIIEHUSI TOJYYEHHBIX 3HaHUMN TUISE
BBITIOJTHCHMS 3aTaHHI;
o0ecrieyeHHe paAIMOHAIBHOTO COYETaHUS KOJUIEKTUBHOW U HHAMBHUAYyalbHOH (opm
o0OyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHITUN
[IpakTrueckue 3aHATHS POBOISATCS B CIEAYIOMUX hopMax:
MOJICIUPOBAHUE  CUTYyalUil MIPUMEHUTETBHO K npoduiio
npodeccHoHaNBEHON IEATENBHOCTH 00YJYarOIIUXCS;
— pEIIeHHE CUTYAITMOHHBIX 3a/1a4
— IpynInoBasi JUCKYCCHSI.



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

[IperonaBaTens MpH TPOBEACHUM 3aHATHUI BBINONHSACT (YHKIHMIO KOHCYJIbTAHTA,
KOTOPBII HanpaBiisieT KOJUIEKTUBHYIO pabOTy CTYJCHTOB Ha NMPUHATHE MPABUIBHOIO PELICHUS.
3aHsATHE OCYLIECTBISETCS B AUAJIOTOBOM PEXHUME, OCHOBHBIMH CYOBEKTaMH KOTOPOTO SIBIISIIOTCS
CTYJECHTBI.

TeMmbl mpakTUYECKUX pabOT MPUBEAEHBI B TA0MI.S

VYuebHoe mocobue umeeTcs B M3aHHOM BUJE U B BHJIE MU3JaHHOTO rocoobus : Teopus u
pacyet U3MEPUTENBHBIX peoOpazoBaTelieii u MpuoopoB. YueOHO-MeToarueckoe mocodue. Coct.
K.B. Emudannes. CI16, 'YAIIL, 2023, 47 c.

VcnpiTaHuss MHUKPOMEXaHUYECKUX CEHCOpPOB I1apaMeTpOB JBMIKEHUS OCHOBAaHUS
yuebnoe mnocobue / C. @. Ckopuna, H. A. OBunnnukosa ; C.-Ilerep0. Toc. 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 : Bb. m. - Tekcr
HernocpencTBeHHbIN. [Tonounsiii mudp 629.7/C44

MaTepI/IaJ'IBI JJ1A OCBOCHHA MMCIOTCA B 3JICKTPOHHOM BUJIC
. Kypc JEKIAN u IIPaKTHK B cucreme LMS
https://Ims.quap.ru/new/course/view.php?id=2031

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

114 Metoauueckue ykasaHusl s OOy4YaroUIMXCsS IO BBIMOJIHEHHIO JIaOOpaTOPHBIX
pabor

B xozme BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromuicss JOJDKEH YriIyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHONW XapaKTEpPUCTHKOW 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydarOIMMCS SIBISIETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUITAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JICTAIM3AlUS TEOPETHYECKUX 3HAHHH, MOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TDe60BaHI/ISI K IPpOBCACHUTIO J'Ia6ODaTODHBIX Da60T

3amanue K BBIMOJIHEHHUIO JabOpaTOpHON palbOTHI BBIIAETCS MpEnoAaBaTelieM B Hadale
3aHATHUS B COOTBETCTBHHM C TUTAHOM 3aHATHH. Tembl 1abopaTopHBIX pabOT mpuUBEACHBI B Ta0I. 6
JAHHOM MPOTrPaMMBI.

Brinonsenue J'Ia60paTOpHOI7I paGOTLI COCTOMUT U3 TPEX ITAIIOB:

¢ DKCICPUMCHTAIBHO-TIPAKTUYCCKOI'O;
¢ PaCYCTHO-aHAJIUTUYCCKOTO,
¢ KOHTPOJIBHOI'O B BUAC 3allIUTHI OTYCTA.


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

CrpykTypa u ¢popma oTueTa o 1abopaTopHOI padboTe

Otyet 0 mabopaTopHOU PabOTE MTOJDKEH COMEpPkKaTh: TUTYIbHBIN JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBaHUH .

Ha TtuTynpHOM mHMcTe MOJDKHBI OBITH YKa3aHbl: Ha3BaHUE IUCHIUIUIMHBI, Ha3BaHHE
nabopatopHoil paboOThL, (GamMmivsg W HWHUIUANB TpernojaBaTess, ¢GaMwiusg W HHUALKAAIBI
CTY/ICHTa, HOMEp €r0 y4eOHOM IPYIIbI U 1aTa 3alUThl paOOTHI.

OcHOBHast dYacTh [JOJDKHA COJEpXKaTh 3aJaHue, pe3yibTaThl SKCIEPUMEHTAIBHO-
NPaKTUYECKON pabOThl, pACUCTHO-aHATUTUICCKAE MATCPHAJIBI.

BriBoabI 110 TposieanHoONi paboTe JOJDKHBI COAEPkKAaTh PEKOMEHIAINU M0 YITYYIICHHIO
YCIIOBHH TpyJia Ha paboyeM MecTe.

TpebGoBanus kK opopMIIEHHIO OTYETA O JTabopaTopHOil paboTe
TUTYNbHBIN THUCT OTYETA JOJDKEH COOTBETCTBOBATH MIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymentaruu ['Y AIT http://quap.ru/guap/standart/titl_main.shtml

O(I)OpMJ'IeHI/Ie OCHOBHOM 4YacTH OTYeTa JOJIDKHO OBITE OQ)OpMHCHO B COOTBCTCTBHHU C
I'OCT 7.32-2001 (m3pmanus 2008r.). TpeOoBaHus MpPHUBEAEHBI B CEKTOPE HOPMATUBHOM
noxkymentanuu ['Y AIT http://guap.ru/guap/standart/prav_main.shtml

[Tpu popmupoBaHNM CrIMCKa MCTOYHUKOB CTYJEHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.1-2003. Ilpumepst oQopMmieHHS CIHUCKAa HCTOYHHKOB
IPUBENICHBI B CEKTOpE HOpMAaTuBHOHU okymMeHTanuu ['Y ATl

MeTtoanueckue YKa3aHus 110 BBIITOJHCHHUIO IMPAKTHYCCKUX pa60T HUMCIOTCA B M3JaHHOM
BUIC:

Tonunbsckuii, B. b. MUKpO3ieKTpoHHBIE U3MEPUTENIbHBIE MpeolOpa3oBaTenu : yuyeOHoe
nocobue / B. b. Tonmmibckuid. - 4-¢ uzn. - Mocksa : Jlaboparopus 3uanuii, 2020. - 496 c.- ISBN
978-5-00101-720-2.

JIMCTaHIIMOHHBIE AKyCTUYECKHE METOJIbl M3MEepeHus ckopocTu 3Byka B mope / I'. H.
CepaBun, U. . Muxymun. - Cankr-IlerepOypr : Hayka, 2019. - 174 c. : puc. - bubnuorp. B
kxoHrie raas. - ISBN 978-5-02-039644-9 : b. 1.

HcnpiTanuss MHKPOMEXaHWYECKUX CEHCOpPOB I1apaMeTpOB IBIIKEHUS OCHOBAHUS
yuebHoe mnocobue / C. @. Ckopuna, H. A. OBunnnukoBa ; C.-Iletep0. roc. yH-T a3poKOCM.
npubopoctpoenus. - Cankrt-IletepOypr : Uzn-so I'VAIIL, 2019. - 149 c. : puc., Tabdn. -
bubnuorp.: c. 145 - 147 (36 Ha3B.).

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

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

11.5 Meronuveckue ykazaHHs JUIsI OOYYaIOUIMXCA MO MPOXOXKIECHHIO KYpPCOBOTO
MIPOEKTUPOBAHHUS/BBINIOJIHEHUSI KYpCOBOUM pabOThI

KypcoBoii mpoekT mpoBOAMTCA C IeNbl0 (OPMHUPOBAHUS Y OOYYAIOLIMXCS OIBITA
KOMIUIEKCHOTO PEIIeHHs KOHKPETHBIX 3a7ad MpOoQecCHOHATBHON JEATENBHOCTH: pacdyera U
NPOEKTHPOBAHUSI W3MEPHUTENBHOTO IpeoOpa3oBaTeliss ¢ y4eTOM IpeIBapUTEIbHOTO pacyera


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/prav_main.shtml
https://lms.guap.ru/new/course/view.php?id=2031
https://lms.guap.ru/new/course/view.php?id=3502

BOJIBT-aMIIEPHOM XapaKTEPUCTUKM, pacueTa HAJSKHOCTH, a TaKXke pa3pabOTKH IMeYaTHOM
TJIaThl ¥ KOpITyca nmpuoopa.

KypcoBoii mpoekT/ paboTa mo3BosieT 00yJaronemycs:

CdopmupoBaTh HaBBIKM AKOHOMHUYECKOTO M TEXHOJIOTMYECKOTO pacueTa MpubopoB
cornacHo tpebosanusim ECKJl u ECIIJl, nmpoBoauTh mpeaBapuTENbHBIA NaTEHTHBIA MOUCK
AQHAJIOTOB, MPOBOAUTH  pacyeT  OKYMAaeMOCTH IPOEKTa, YTO TaKke  IO3BOJIAET
(OpMHPOBATHIIOHUMAHHUE Y CTYAEHTOB aKTYAIbHOCTH M MHTEUICKTYaJIbHOH YHHKAJIbHOCTH
pa3pabaTeiBaemMoro rmprubdopa. B xozae BbImoiaHeHHs mpoekTa y oOydaromierocs ¢hopMupyercs
MOHATHE MPOCKTHUPOBAHUS MPEoOpazoBaTelss ¢ HYJIEBOrO IUKIA M A0 (PUHAIBHOTO BBIITyCKa
CEepUMHON MPOJYKIMH, COTJIACHO COBPEMEHHBIM TEXHOJOTMYECKHMM M 3IKOHOMHUYECKUM
peanusM.

CTpyKTypa MOSICHUTEILHOM 3aMMCKH KYPCOBOTO IPOEKTa/ pabOThI
TUTyIBHBIN JTUCT U JTUCT UHANBUAYATLHOTO 3aaHUS
AHHOTalMsl. AKTYalbHOCTh IIPOEKTa
[TaTeHTHBIN TIOUCK
Pacder HagexxHOCTH TpeoOpazoBaTes U ONPeEICHUE TapaMETPOB MPEIOXPAHNUTEIS
Pa3pabotka nevarHoii uiatel. [IpeacraBieHne OCHOBHBIX apaMETPOB

M3MEPUTEIILHOTONPEe0Opa3oBaTeis

HccnenoBanue n3amepurenbHoro npeodpasosarens B cucreme MULTISIM
Pacyer BosbT-aMIIepHOH XapaKTEPUCTUKHA U3MEPUTEIHLHOTO ITPeoOpa3oBaTeis
Onwucanue BO3MOYKHOCTEH KOMMEPIHATH3AIMH TIPOCKTA
Pa3paboTka gepreka kopiyca mpeodpa3oBares
Pa3paboTtka yepTerka nmeyaTHOM MIaThl
Pazpabotka cnenudukanum Ha IpuOOp U KOPITyC K HEMY
3aKaroueHue

TDG6OB8.HI/I}I K Od)ODMJ'IeHI/IIO HOSICHUTEIBHOU 3alUCKU KYPCOBOI'O HDOGKTa/
paboTHL:

KprOBOﬁ IIPOCKT O(I)OpMJI}IeTC}I COorJiaCHoO CTaHdapTaM YHUBCPCHUTECTA
https://guap.ru/standart/doc

Kypc B JIMC 110 BBINOTHEHUIO KYPCOBOTO MPOEKTA
Kypc: KypcoBoii mpoekt. Teopusi U pacueT u3MepHUTeIbHbBIX peoOpa3oBaTeneit (quap.ru)

11.6 Meroauueckue yKa3aHUs JUISt 00y4JaroIIXCst o MIPOXOKIECHUIO
CaMOCTOSITENIbHOM PaboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaAIOLIUIICS BBIMOJIHAET paboTy MO
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHoOM (opme 0OydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabodero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHM M CHUCTEMAaTH3alUH MPUOOPETAaeMbIX 3HAHWUU, 00ECIeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00y4aroIUX CSASBISIOTCS:

— y4eOHO-METOAMYECKHU MaTepual Mo AUCIUILINHE;


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

— METOJUYECKHE YKa3aHUS MO BBIMOJHEHHIO KOHTPOJBHBIX PaboT (U1 00y4yaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

1. TToaroToBKa 3cce Mo JEKIHOHHOMY MaTepUaly 10 TeMaM, MPeCTaBICHHBIM B
tadnmie 3,
2. B TeueHme ceMeCTphl CTYICHTBI
- 3aUINA0T JJabopaTopHbie padoThI (9 miT);
- BBITIONTHSIOT TECTUPOBAHUS 110 MaTepHaliaM Jiekiuu B cpene LMS.
Jlis TeKymiero KOHTPOJISE YCIIEBAEMOCTH HMCIIONB3YIOTCSI TeCThI, IpUBEACHHBIe BTadmuie 18.

11.7 Meronuueckue yka3aHus Uil OOy4arOIMXCA IO IPOXOXKIACHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH IPEIYCMATPUBACT KOHTPOJb KauyecTBA 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

B Teuenue ceMecTphl CTYJEHTHI:

- 3aIIUIIA0T JJA0OpaTOpHBIE padOTHI B popmaTe coOeceIoBaHUS M KOJIOKBUYMOB;

- BBIIIOJIHSIFOT TECTUPOBAHMS 10 MaTepuaiam JieKuuu B cpeae LMS.

JIjig TeKyIIero KOHTPOJIsl yCIIEBAEMOCTH UCIIOJIB3YIOTCS TECThI, IPUBECHHbBIE B TAOIHIIE
18.

11.8 Meroauyeckue ykazaHus AJig 00y4aIOUUXCs 0 MPOXOXKICHUIO MPOMEXKYTOUHOMN
aTTecTalnun.

[Ipomexyrounas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ce0s:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYYEHHBIX OOYYAOIIUMCS B IIPOIEecce
I/I3y‘~I€HI/I$I BCCI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeﬂbHOﬁ pa6OTI)I, CHOCO6HOCTI/I
NPUMEHATh MX JJIs pEUIeHUs NMPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, IK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHOY.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio IporpaMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




