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Annoranus

Hucuunnuna «Teopus U pacyeT U3MEPUTENBHBIX MpeoOpa3oBaresieil 1 mpuOOpPOB» BXOIUT B
00pa3oBaTeNbHYI0 IPOTrpaMMy BBICIIEr0 00pa3oBaHUs — MPOTpaMMy OakanaBpHara IO HaIlPaBICHHIO
noarotoBku/ cneruainbHocTH  27.03.01 «CranmapTtu3ands W METPOJIOTHs  HAIpPaBICHHOCTH
«udposas meTposiorus U cTanaapTu3anus». JucuumminHa peanusyercs kadeapoid «Ne6y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUH!

IIK-1 «Cnoco0GeH mpoBOAUTH AaHAIM3 COCTOSIHUS METPOJIOTHYECKOro OOecreyeHus B
MOJIpa3/ielIeHUU METPOJIOTUYECKOM CIYKObI OpraHU3aI|m,

[1K-3 «Crioco0eH ocymecTBIsITh pabOoThI 10 BBISIBICHUIO U MPEAOTBPAIICHUIO0 HECOOTBETCTBHM
MPOJYKIMH MPEABIBISIEMBbIM TPEOOBAHUSIM Y,

[IK-5 «{udpoBast meTposorus»,

ITK-7 «Cnoco0eH opranu30BbIBaTh ACSTEILHOCTD [0 METPOJIOTUYECKOMY O0ECIICUCHUIO.

CopnepxaHue AUCHUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBSA3aHHBIX C IPEoOpa3OBaHUSIMU
pa3IMYHbIX GU3NYECKUX BEIMYUH, C MPUHIMIIAMH TOCTPOCHUS M OO0JACTAMHU NPUMEHEHUS THUIIOB
u3MepuTenbHbIX npeoOpasosareneit (MUII), ¢ ompeneneHueM HX HOPMUPYEMBIX METPOJOTMYECKUX
XapaKTePUCTHK.

[IpenogaBanue MUCHUILUIMHBI IPEIyCMAaTPUBAET cienyroue (GOopMbl OpraHu3aluu y4eOHOro
mpolecca: JeKIHUU, JiabopaTopHble pPalbOTHI, CaMOCTOsTENbHAass padoTa 00ydaromierocs, KypcoBoe
IIPOEKTHPOBAHUE.

[IporpaMMoii AUCHMILTUHBI PEAYCMOTPEHBI CAEAYIOUINE BUbI KOHTPOJIS: TEKYIIUNA KOHTPOIb
yCIIEBaEMOCTH, MTPOMEKYTOUHAsS aTTecTanus B (hopMme dK3amMeHa (5 ceMecTp).

OO61as TpyA0€MKOCTh OCBOEHUS TUCLUIIIMHBI COCTABISET 3 3a4eTHBIX equHuIlbl, 108 yacos.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIaHUPYEMbIX PE3yIbTATOB OOYUYEHHSI MO AUCLUILTNHE
1.1. Ilenp wu3ydeHUs NUCHUIUIMHBI — TMOJIyYEHUE CTYyICHTAMH HEOOXOIUMBIX 3HAHHHA W
HAaBBIKOB B 00JacTM U3MEPUTENbHBIX MpeoOpa3oBaHUil  (MPUHLMIIOB) U  H3MEPUTEIbHBIX
npeoOpazoBareneif, WX TEXHHYECKOTrO, TMPOTPAMMHOIO U  METPOJIOTUYECKOTO OOecreueHus,
MOJrOTOBKA Oyymiero OakajiaBpa K peUICHUIO OPraHU3allMOHHBIX, HaYYHBIX U TEXHUYECKHX 3a]ad
MIpU TIPOBEJICHUM U3MEPEHUN U KOHTPOJIS B HAYYHBIX MCCJIEIOBAHUSAX U IPOMBIIUICHHOCTH, TAaKXKE B
1eNIb U3yYeHHs] BXOAUT IMOJyYeHHE HABBIKOB MPOEKTUPOBAHHUE M3MEPUTENbHBIX MpeoOpa3oBaresieii B

cucremax CAIIP.

1.2. JlucumruivHa BXOJHWT B COCTaB 4YacTd, (popMUpyeMOH y4acTHHKaMH 0Opa3oBaTEIbHBIX
OTHOILIEHHIA, 00pa3oBaTeNbHON MPOrpaMMBI BeIciero oopazosanus (nanee — OI1 BO).

1.3. IlepeueHp MIAHUPYEMBIX PE3YJIBTATOB OOYYEHHS IO TUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesymbrare u3ydeHus AUCHMIUIMHBI OOYYAIOUIMKCS JOJDKEH O0JanaTh CIeAYyIOIUMH
KOMIIETEHIIMSIMA WJIM WX 4acTAMU. KOMIETEeHIMH W WHAWKATOPHl UX TOCTH)KEHUS TPUBEICHBHI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKCHHS
Kareropus (rpynna) | Kox u HaumenoBanue Koz u HanMeHoBaHNE HHIUKATOPA JOCTHKECHHUS
KOMIIETEHIIUH KOMIETEHIIUU KOMIIETEHIIUH
[1K-1.3.2 3HaTh NpUHLMIIBI HOPMUPOBAHUS TOYHOCTH
U3MEpEHUS
IIK-1 Criocoben P
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJIOB
IIPOBOJMTDH aHAIN3
U3MEpEHUS
COCTOSIHUSI
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
METPOJIOTMYECKOT 0
[Tpodeccuonanbhble IIPUHLIMIIBI pa0OThI CPEICTB U3MEPEHUS,
o0ecrnieueHus B
KOMIIETCHIINU TEXHOJIOTUYECKHE BO3MOXKHOCTH B 00JIaCTH
IO/Ipa3IeJICHAN
. IIPUMEHEHHUS CPEJICTB UBMEPEHUS
METPOJIOrHUECKOMN
CITVIKOLL I1K-1.B.2 BnajgeTh HaBbIKAMH aHAJIM3a HHPOPMAIIUH
o ZaHI/ISaHI/II/I 00 0TKa3ax Cpe/CTB U3MEPEHUs, KOHTPOJIE UCTIBITAaHUM
p B IIPOLIECCE IKCILTYyaTALUN, COCTOSIHUM U YCIOBUAX UX
XpaHeHus, 00 3pPEKTUBHOCTH UX HCIIOIb30BAHUS
[IK-3 Cnocoben
OCYILIECTBIIATH
paboThI 1O I1K-3.3.3 3Hath (pusnueckue NpUHLUIBI pabOTHI,
BBISIBJICHUIO U BO3MOYKHOCTH U 00JIaCTH IPUMEHEHUS METOJIOB U
[TpodeccuonanbHble .
MIPEIOTBPALEHUIO CPEJICTB U3MEPEHMI
KOMIIETEHIINH .
HECOOTBETCTBUU [1K-3.3.4 3HaTh METOIMKHU KOHTPOJISI UCTIBITAHUS
MPOLYKIINH MPOAYKIINH
MPEIbABISAEMbIM
TpeOOBaHUSIM
ITK-5.Y.2 ymetsb BbIOMpaTh Hanbosee MoaxXosIue Mo
CUTYallU METOJIbl U CPEJCTBA U3MEPEHUI; BEIOUPATD
U3MEPUTENIbHBIE HHCTPYMEHTHI/TIPUOOPHI (LIYTIHI,
JATYUKH U T.J.), BCIOMOTaTeNbHbIE U (PUKCUPYIOIIHE
npucrnocoOaeHus (TUCKU, TPU3MBL, TPUKUMBI U T.11.),
UCXOJS U3 METOJMKU U3MEPEHUI; BBIOUpATh
TEXHOJIOTHIO U3MEPEHNH, MUHUMHU3UPYIOLLYIO
[Tpodeccuonansueie | [1IK-5 Hudposas BMENIATEILCTBO OllepaTopa B MPOLECC; YUYUTHIBATH IIPU
KOMIIETEHIIUH METPOJIOT s BbIOOpE TEXHOJIOTUU U3MEPEHUN yCIOBUS
OKpY’KaroIlleH cpeipl U MEXaHUYECKHE CBOMCTBA
UCIIOJIb3YEMBIX MaT€pUaJIOB, BO3MOKHBIE
MOTPEIIHOCTH U3MEPUTENILHOTO 000y I0BaHUH
[TK-5.B.1 BnaneTs HaBBIKaMU BBIOOpA METOOB U
CpPEZCTB U3MEPEHUH, B TOM YHcie HU(PPOBBIX, IS
KOHTPOJISI TapaMEeTPOB KOHKPETHOM IETaIH 110
TpeOOBaHUAM pabovero yeprexa
[Tpodeccuonansusie | [1K-7 Cnocoben I1K-7.V.1 ymeTb onpenensiTh noTpeOHOCTh B




KOMIIETEHIIUU OpraHu30BbIBATH 000pyI0BaHUH, OCYIIECTBIATH PACCTAHOBKY
JEeATENIBHOCTD 110 000pyIOBaHUS C YUETOM YCTaHOBJICHHBIX TPEOOBAHHIA
METPOJIOTHYECKOMY
obecIeyeHnIo

2. Mecro nucuumumHbl B cTpyktype OIT
JlucuumimHa MOKeT 0a3upoBaThCS HA 3HAHUAX, paHee MPUOOPETCHHBIX OO0YUYAIONTUMUCS
MIPY U3YYCHHUH CIICAYIONIUX AUCHUTLIIAH:
— «Mudopmarnkay,
— «OJEKTPOHUKAY,
— «DHEKTPOTEXHUKAY,
— «MaremaTnka. MaTeMaTHUeCKHI aHAIIN3.
3HaHUsA, MOJYYEHHBIE NpPU HM3YYCHHH MaTepHasia JaHHOW JIMCUMIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHE, TaK U MOTYT MCIOJIb30BAThCA MPU U3YUYCHUH APYTUX JUCUUILIH:
— «Teopernyeckre OCHOBLI HAHOAUATHOCTUKI,
— «HMuTerpupoBaHHbI€ HAKETHI JUISI METPOJIOTHN,
— «ABTOMaTHU3UPOBAHHbLIE IIPOU3BOJICTBEHHLIE CUCTEMBIY,
— «lIudpoBble METOIBI U CPEACTBA U3MEPEHUID,
— «MMUTAIIMOHHOE MOJICIUPOBAHKE (DHM3HMYCCKUX 1 TEXHOJOTHUYESCKHMX IIPOIECCOBY,
— «IIporHO3HLIE MOJAEIH IPOECKTHON JEATECILHOCTHY,
— «["HA».

3. O0beM U TPYAOEMKOCTb AUCHUILINHBI
Jlanubie 00 o0mieM o0beMe TUCIHMIUINHEI, TPYIOEMKOCTH OTJCIBHBIX BUJOB y4eOHOW pabOThI
0 IMCIMIUIMHE (M pacupeieieHHe 3TOH TPYJOEMKOCTH [0 CEMECTpaMm) IPeICTaBICHbI B Ta0IuIIe 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

TpynoemMkocTs 110
Bun yae6HO# paboTh Bceero ceMecTpam
Ne5
1 2 3
Oo6was mpyooemxocmo oucyunaunst, 3E/ (dac) 3/108 3/ 108
H3 nux uacoe npaxmuueckoit n0020moeKu 51 51
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHCIIE:
nexuuu (JI), (dac) 17 17
npakTuueckue/cemunapckue  3ansatus  (113),
(gac)
nabopaTtopHbie padoTs (JIP), (uac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
sK3aMeH, (Jac) 27 27
CamocmosamenvHnas paboma, Bcero (Jac) 13 13
Buo npomescymounoit ammecmayuu. 3ayer, OK3.,
nudd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) Kypc. Ok3., Kypc. Ip.
I1p.

4. CopaeprkaHue TUCHUTUTHHBI
4.1. PacnpeneneHue TpyI0E€MKOCTH JUCIUIUIMHBI [0 pa3jenaM U BUIaM 3aHsITHH.
Paznenbl, TeMbl TUCHMIIMHBI U UX TPYAO0EMKOCTh MPUBEAEHBI B Tabu1e 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh
Jlexumnm | 113 (C3)| JIP KII CpPC
(qac) (qac) (qac) (qac) (qac)

Pazgensl, TeMBI TUCITUTIIMHEL

Cemectp 5




Paznen 1. M3meputenbHbie peodpa3zoBaTenn Kak
COCTaBHas 4acTh CpeCTB u3MepeHusi. CTaHaapThI
u denepanabHbIe 3aKOHBI, KOTOPBIC TPUMEHSIOTCS 4 4 4 3
npu pa3paboTKe H3MEPUTETHHBIX
npeoOpazoBaresnei

Paznen 2. ®uzuko-Texauueckue 3G GeKTsl,
JeKalre B OCHOBE MPeoOpa3oBaTesei.
N3mepurtenbHbIe TpeoOpa3oBaTeNH I 5 10 5 3
WU3MEPEHUS BBICOTHI. | TyOMHOMEPBI,
YposHemepsl. Pa3zpaboTka KopmycoB
npuOoOpoB

Paznen 3. TouHOCTH M3MEPUTENBHBIX
npeoOpasoBareneii. [IpeoOpazoBarenu YpoBHsL. 4 12 4 3
Tenzonaturiku. MaHOMETPBI.

Paznen 4. OCHOBBI IPOCKTUPOBAHUS, METOIbI
aHaJIM3a KauecTBa U CTPYKTYPHOTO CHHTE3a
cpencts uaMepenus. [IpoekrupoBanue
BUPTYaJIbHBIX U3MEPUTEIbHBIX 2 4 2 3
npeoOpazoBareneii. [IpobiemMbl KaTMOPOBKU U
MOBEPKH BUPTYATBHBIX H3MEPUTEITBHBIX

npeoOpaszoBareneit
Paznen 5.
TepMopesucTuBHbIE 371eMeHThI. UHAYKIIMOHHBIE
natyuku. Peneiinbie cuctembl. CHCTEMBI yueTa 5 4 5 2
pacxo/1a JIEKTPOIHEPTHU U PACX0]Ia BOJIBI.
[IpeoOpa3zoBaHue aHAIOTOBBIX CUTHAJIOB B
nugpossie. Teopema KoTenbHukoBa.
BsInosiHeHHe KypCOBOTO MPOEKTa 17
Hroro B cemectpe: 17 34 17 13
Hroro 17 0 34 17 13

[IpakTHueckass  MOATOTOBKA  3aKJIOYaeTcs B HEMOCPEIACTBEHHOM  BBINOJIHEHHUH
00yYaromyUMHUCs ONpEAeNCHHbIX TPYIOBBIX (DYHKIMH, CBA3aHHBIX ¢ Oyaymieidl npodeccruoHalbHON
JESITEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHA.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKHHUOHHOT'O [UKJIA

Howmep paznena HaszBanue u copepxanue pa3aeiaoB U TEM JIEKIIMOHHBIX 3aHATHI
Pazgen 1 Tema 1.1.
Knaccudukanus nsmeputensHbIX peodpazoBaTeneit
Tema 1.2.

CTpyKTypHBIE CXEMBI I MaTEMAaTHIECKHE MOJICITN
npeoOpa3oBatesiell U CpeICTB U3MEPEHUSI.

Tema 2.1

W3meputenbHble Mpeodpa3oBaTey Ha OCHOBE 3(PPeKToB
KBaHTOBOM (PU3UKU.

Tema 2.2

PesncTiBHBIE, EMKOCTHBIE, HHIYKTHBHBIE, TTHE30JIEKTPHUECKUE,
ONTHYECKHE MpeoOpa3oBaTeNu U MPUOOPHI.




Pa3nen 2 Tema 2.3

®du3ndecKkrue OCHOBBI TEPMOMETPHUH.

Pa3zpaboTka TepMOMETPOB U TEPMOCTATOB.

Tema 2.4

Pa3zpaboTka koprycoB npubopos. [IpaBumna pazpaboTku
KOPIYCHBIX DJICMEHTOB

Tema 2.5

Pa3zpaboTka 1 Mpon3BOACTBO MIKAI U JUCILICEB )1 MPHUOOPOB.
Tema 2.6

JlaT4rKy MHIYKTUBHOCTH

Paznen 3 Tema 3.1

dakTophl, BAUSIONINE HA TTOKA3aTEIN Ka4eCTBa U
METPOJIOTHUECKHUE XapaKTePUCTHKU peodpa3zoBaTeliei.
Tema 3.2

MeTo/1bI TOBBIIIICHHSI X TOYHOCTH U MTOMEXOYCTOWYHUBOCTH.
Kiaccudukanust MmeTo10B nopsimeHus TouHoctu UIT.
Tema 3.3

MeTtposnorudeckoe odecrieueHne 1 TEXHUYECKH KOHTPOJIb
CPEIICTB U3MEPCHHUS.

Pasznea 4 Tema 4.1

COop u aHATN3 UCXOTHBIX HHPOPMAITMOHHBIX JAHHBIX JUIS
MIPOCKTUPOBAHUS CPEJICTB U3MEPCHHUSI.

Tema 4.2

PacueT MeTpoIorn4ecKkux XxapakTepruCcTUK U3MEPHUTEIIBHBIX
peoOpa3oBaTeseii U CPEeICTB U3MEPEHHUSI.

Tema 4.3

Pacder u mpoekTupoBaHue pa3padbaThIBAEMBIX CPEACTB
HU3MEPEHHH C MCIIOJIb30BAHMEM CTaHIAPTHBIX CPEACTB
ABTOMATH3AINH TPOCKTHPOBAHHSI.

Pa3nen 5 Tema 5.1

TepMope3ucTuBHbIE dNIeMeHThl. HAYKIIMOHHBIE TaTYHKH.

Penetinnie cuctembl. Cuctemsbl Y4€Ta pacxona dJICKTPOIHCPIUn U

pacxosa BOJbI.
Tema 5.2

[Ipeobpa3oBanue aHAIOTOBBIX CUTHAJIOB B IIM(poBbie. Teopema
KorenbaukoBa. Otcuersl nuckperHoro curaana S(0)=1; S(1)=-2;
S(2)=0; S(3)=-1; S(n)=0,n>3. AHATUTHYECKOE BhIPAKECHHUEC
AQHAJIOTOBOT'O CUTHAJIa, BOCCTAHOBJIEHHOIO € TIOMOIIBIO psija
KorenbHukoBa. [IpssMoyroapHbI UMIYIIbC JUIMTENBHOCTRIO T 1 1
amumitynoit E . Onpenenenne 3HaueHUS OTCYETOB TUCKPETHOTO
curHana, mpu t=0. AHanTUTHYECKOE BBIPAXKEHUE aHAIIOTOBOTO
CUT'HaJIa, BOCCTAHOBJIEHHOI0 ¢ MOMOoUIbI0 psiia KorenbHUKOBa

4.3. Tlpaktudeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tembl mpakTHUECKUX @OpMBI IPAKTUYECKUX | TpPYydOEMKOCTb, | IPAKTUYECKOH | pasziena
n/n 3aHATUN 3aHATUN (gac) IIOATOTOBKH, | AUCLIUII
(gac) JIMHBI

Y4eOHBIM MJIaHOM He TPEIYyCMOTPEHO

| |

Bcero




4.4, JlabopaTopHBbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tab6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux No
Ne HaumenoBanne 1abopaTtopHbIX padboT TpynoemKocts, | mpakTHeckoit | pasncna
/1 (dac) MOJTOTOBKH, JYCIIUII
(dac) JIMHBI
Cemectp 5

1 | HccnenoBanue WHIYKTUBHBIX 4 3 2
npeoOpazoBarenen

2 | UccnenoBanue (GyHKUMA TUIATHHOBBIX H 4 4 2
MEJTHBIX TEPMOPE3UCTOPOB

3 | OmpeneneHue MOrpenIHOCTH KOHTAKTHOTO U 4 3 1
OECKOHTAKTHOI'0 METO/1a TUHEHHBIX
M3MEpPEHUI

4 | UccnenoBanue D-tpurrepa Ha ycTaHOBKE 4 3 3
ELVIS-2

5 | HccnenoBanue TMHEHHOTO M HEIMHEWHOTO 4 3 4
npeoOpa3oBares

6 | MccnenoBanue paboThl CTaOUIUTPOHA 4 4 4

7 | UccnenoBanue paboThl MAaHOMETpA 4 3 5

8 | MccnenoBanue paboThl pacxomomepa 4 3 5

9 | HccaenoBanue JIMHEHHOTO M HEJIUHEHHOTO 2 3 3
peoOpazoBaTesi ¢ MOMOIIBIO U(POBOTO
ocrutorpada

Bcero 34

4.5. KypcoBoe npoekTupoBaHHe/ BHIIIOJHEHUE KypCOBOU padOThI

Ilenb KypcoBOro MHpoeKTa: Ha OCHOBE (U3UKO-TEXHHYECKUX 3(PPEKTOB, JEKAINIUX B
OCHOBE IpeoOpa3oBareseil pa3paboTarh CTPYKTYPHYIO CXE€My IpeoOpa3oBaressi, UCCIENOBAaTh €ro
¢byHKIMIO TpeoOpa3oBaHMs, pa3paboTaTh MEYaTHYI IUIaTy, OCYILIECTBUTH MOJEIMPOBAHUE
npeoOpasoBarenis B cpeae LabView, paccunmtath ero BoNbT-aMIepHBIE XapaKTEPUCTUKH,
CIPOEKTUPOBATh KOPIIYC, PAaCCUMTATh MOKA3aTeNId HaJeKHOCTH, MPOU3BECTH MATEHTHBIM MOMCK Ha
caifte ®OUIIC ¢ wnenpl0 aHanM3a TMEPENOBBIX HAMpPABICHUH Ppa3BUTHUS  M3MEPHUTEIbHBIX
npeoOpasoBarenef, M3yuutb (akTopbl, BIUSIOIIME HA METPOJIOrMYECKHE XapaKTePUCTUKU
peoOpa3oBaresst U paCCMOTPETh METO/IbI MOBBIIIEHUS €0 TOYHOCTH.

YacoB npakTHUECKON NOArOTOBKHU: 17
[TpumepHbIe TeMBI 3a1aHUI Ha KypCOBOM MPOEKT npuBeneHs! B pazaene 10 PIT/I.

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0uLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYA0EMKOCTh
Bcero, | Cemectp 5,

Bun camocrosTensHOM paboThI

Jac qac
1 2 3
H3yueHne TeOpeTHIecKoro Marepuasia 3 3

nucturiuabl (TO)
Kypcooe npoektuposanue (KII, KP) 2 2




PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroTroBKa K TEKyIIeMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpOMEXYTOUHOM aTTECTALUHU

(IA) 5 5

Bcero: 13 13

5. IlepeyeHp yueOHO-METOIUYECKOTO 0OCCTICUCHHS
JUISL CAMOCTOSITENIEHON PabOoThl 00yUYaroIUXCs MO JUCHUTUTHHE (MOJTYJIIO)
VY4eOHO-METOIMYEeCKHUE MaTepHaiIbl ISl CAaMOCTOSTEILHON paboThl 00yJYarOMIUXCS YKa3aHbl B ILIL. /-
11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

KonnuectBo
PK3EMILISIPOB
Mudp/ bubnuorpadudeckas ccpuika B OMOTMOTEKE
URL aagpec (kpome
PIEKTPOHHBIX
PK3EMIUISIPOB)

https://znanium.com/ca | Aragonos, A. . CoBpeMeHHas peneiiHas 3aIuTa
talog/document?id=361 | u aBTOMaTHKa JIEKTPOIHEPTETUUCCKUX CUCTEM :
727 yuebHoe nocobue / A. 1. Aragonos, T. 1O.
bpoctunosa, H. b. J[)a3oBckuii. - 2-e u3n.,
nepepad. unor. - Mocksa ; Bonoraa : Ungpa-
Nnxenepus, 2020.

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

RICTVITN TAPSFA OPUHRVTDUBAdRAVIC 5
Teopust 1 pacyeT U3MEPUTENBHBIX peoOpa3oBaTeiei 1

npubopos : npaktukyM / K. B. Enmndannes ; C.-Iletep0.
roc. yH-T a3pOKOCM. ipubopocTpoeHus. - CaHKT-
ITetepOypr : U3n-Bo I'YAII, 2023. - 41 c. : puc., Tadm. -
buGmmorp.: c. 41 (8 Ha3B.). - b. 1. - Tekcr :
HETIOCPEACTBEHHBIM.

621.317 E 67

https://znanium.ru/cata | Kamkapos, A. I1. JlaTunku B 371eKTPOHHBIX
log/product/2103629 cXeMax: OT IIPOCTOTO K CIOKHOMY :
npakTuieckoe pykoBojactso / A. I1. Kamkapos. -
2-e m311. - Mockasa : JIMK Ilpecc, 2023. - 201 c. -
ISBN 978-5-89818-392-9.

https://znanium.com/ca | IleneBun, B. . Merponorus u cpeacrsa
talog/product/1758031 | usmepenwii : yuebHoe ocobue / B.®. [TeneBun. —
Mocksa : UHOPA-M, 2022. — 273 c. : um. —
(Bricuree obpazoBanme: bakanaBpuar). - ISBN
978-5-16-006769-8.

Teopusi U pacueT M3MEPUTEIBHBIX TIpeoOpa3oBaTeneii : (5
METOANYCCKUE YKa3aHUs 110 BBIMIOJHCHUIO KypCOBOT'O
npoekta / C.-ITetep0. roc. yH-T a3pOKOCM.
npudopoctpoenus ; coct. K. B. Enndanues. - Cankr-
[TetepOypr : M3n-Bo I'YAIL, 2023. - 82 c. : puc., Tadm. -
bubmuorp.: c. 61 (7 Ha3B.). - b. 1. - Tekcr :



https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://lib.guap.ru/jirbis2/components/com_irbis/ajax_provider.php?task=show_quick_format&format=jko_disc&rec_id=662499539&bl_id=1&format_type=ko_disc&_=17778351147276
https://lib.guap.ru/jirbis2/components/com_irbis/ajax_provider.php?unit=exemplars_static&task=show_exemp&rec_id=662499539&bl_id=1&format_type=exemp&_=17778351147276
https://znanium.ru/catalog/product/2103629
https://znanium.ru/catalog/product/2103629
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1758031

HETOCPEICTBEHHBIH.

- URL: CutHukos, A. B. IlpuknanHas 31eKTpOHUKA :
https://znanium.com/ca | yueouuk / A.B. Cutaukos, N.A. CHTHHKOB. —
talog/product/1912895 | Mocksa : KYPC : UHOPA-M, 2023. — 272 ¢. —
(Cpennee npodeccruoHanbHOEe 00pa3oBaHue). -
ISBN 978-5-906923-28-8..
7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»

[lepeuens ANEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(pOPMaLIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX IS OCBOSHHS JUCIHUILIMHBI TIPUBEICH B
Tabymue 9.

Tabmuma 9 — IlepeueHb 9IEKTPOHHBIX  00pa30BATENBHBIX  PECYpPCOB  MH(OPMALUOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

http://www.gostinfo.ru/pages/Infizd/izmer_texn/ | MeTpoaorusi H H3MEPUTEIbLHAS TEXHUKA. —
XKypnan. — Beixoaut exxemecsiuno: PXK : Otx.
Bemr. — M.: BUHUTH, 1963 - . — 2015r.

https://easyeda.com/ru [Iporpamma ¢ OTKPBITHIM KOJIOM JJIsl CO3/IaHHSI
MEYaTHBIX IUIaT

https://www.vniiftri.ru/ Oranonsl Beepoccuiickoro HUU ¢usuko-
TEXHUYECKUX PalMOU3MEPEHUN

https://docs.cntd.ru/document/1200166732 DJEeKTPOHHBIN (OH/I HOPMATUBHON
uHpopmanuu «TexakcnepT»

https://www.vniim.ru/index.html caiit Beepoccuiickoro HUU metponorun um
J.N. MenneneeBa

OUIIC - PenepalibHOE FOCYAAPCTBEHHOE Caittr ®UIIC

OromkerHoe yupexuaenne OenepaaibHbld
WHCTUATYT IPOMBILIUIEHHON COOCTBEHHOCTH

(fips.ru)

Circuit Simulator Applet (falstad.com) [IporpaMMa ¢ OTKPBITBIM KOJOM JJIst
MIPOCKTUPOBAHUS TIpeoOpa3oBaTesiei u
npruOopoB

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oO€CHeYeHMs, HCIOJb3YeMOr0 TpPU  OCYLIECTBICHUU
00pa30BaTENILHOrO Mpolecca MO0 AUCLHUIINHE.
[lepeueHpb uConb3yeMOro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaunmenoBauue

He npenycMmoTtpeno

8.2. [lepevuenp WHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCIIONB3YEMBIX IPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCITUTUINHE
[Tepedyens ucnoyb3yeMbIx HHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM TIpEICTaByIeH B Tabmuie 11.

Tabnuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
Cocrtas MaTepualbHO-TEXHUYECKOW  0a3bl, HEOOXOMUMOM  AJIT  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlieH B Tabuiel 2.

Tabmuua 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl



https://znanium.com/catalog/product/1912895
https://znanium.com/catalog/product/1912895
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/

Ne HanmMeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepHaTbHO-TEXHUYCCKOM 0a3bl (ipu HEOOXOTUMOCTH )
1 JlaGopaTopus UCKYCCTBEHHOT'O MHTEIIJIEKTa U IIU(PPOBBIX 13-13
TEXHOJIOTUI B METPOJIOTUU
2 Jlaboparopus Ludpooit meTponoruu 52-50

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocTtaB  OLEHOYHBIX  CPEACTBUIA  IPOBEICHHS  IMPOMEKYTOUHOW  aTTECTALUH
00yJaromuxcs Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

By npome:KyTo4HON aTTeCTaluu IlepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K dK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.
BrinonHeHne KypcoBoro mpoekra OKcrnepTHas OLIEHKa Ha OCHOBE TpeOOBaHUM K
COJIEPKAHUIO KypCOBOT'O IIPOEKTA.

10.2. B kayecTBe KpHUTEpHUEB OLEHKH YPOBHS C(HOPMHPOBAHHOCTU (OCBOCHHS) KOMIIETEHIIHNA
o0yyarolUMuUCs TNpUMEHseTcsl S5-OamiabHas LIKajJa OLEHKHM CHOPMHUPOBAHHOCTH KOMIETEHIUH,
KOTOpas npuBeaeHa B Tadbnune 14. B reuenne cemectpa MoxeT ncnoin3oBarbesi 100-0ayuipHas mkana
MOJyJIbHO-PEHTHUHIOBOI CUCTEMbl YHUBEpCUTETa, NMpPaBWIa UCIOIb30BAHUS KOTOPOW, YCTAaHOBIJIEHBI
COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM akToM 'Y AIL
Tabnuua 14 —Kpurepuu oLeHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMITETEHLIUHN

Or11eHKa KOMITETEHIUI

Xapaxrepructuka chOpMUPOBAHHBIX KOMIIETEHIINIA
5-0ayutpHad mIKama P p (opmpo

OO6yyaromuiics:

— TI1yOOKO U BCECTOPOHHE YCBOUII MPOTPaMMHBIN MaTepua,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OTMUPAsICh HAa 3HAHWUSI OCHOBHOWM W JIOMOJIHUTEIHLHON JTUTEPATYphl, TECHO
«OTIIMUYHOY CBSI3bIBA€T  YCBOCHHBIE  HAyYHbIE TOJIOKEHUS C  IPAKTUYECKOH
(«GaAUTEHO) JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIaJIe€T CUCTEMOI CrielnaTn3uPOBAHHBIX HOH}ITI/II/I.

— npaBuWIbHO BRINOJIHUI OT 90% 1o 100% TecToBBIX 3aMaHui

OOyuaromumiics:

— TBEPJI0O YCBOWJI TIPOTPAMMHBIA MaTepHal, TPAMOTHO M IO CYIIECTBY
U3JNaraeT ero, ONUpasich Ha 3HaHUSI OCHOBHOM TUTEPaTypHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBSI3BIBAaCT YCBOCHHBIC 3HAHHUS C TIPAKTHYCCKOW JEATCIEHOCTHIO
(«GaUTEHO» HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMATN3NPOBAHHBIX TTOHITHH.

— TIpaBUJILHO BRIMOJIHWI OT 70% 110 89% TecTOBBIX 3aMaHui

706yqafom1/mcs1 YCBOUII TOJIBKO OCHOBHOH HpOl”paMMHBII/I marcpuai, 1o
CYmIeCTBY wU3JjlaraCt cro, OomnupasaCb Ha 3HAHUA TOJIBKO OCHOBHOI1

JTUTEPaATYPHI;
— JIOIYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«y/IOBJICTBOPUTENIBHOY» | — UCIIBITBIBAET 3aTPyJHEHUS B INPAKTUYECKOM NPUMEHEHUU 3HAHUM
<GauTEeHO» HATPaBIICHUS;

— c1abo apryMeHTHPYET HayIHBIE TTOJ0KEHNS,

— 3aTPYyIHSIETCS B q)opMyanOBaHHH BBIBOJIOB M 000OIIEHNIA;

— YaCTUYHO BJIAJICET CHCTEMOH CIIeMaTu3uPOBAHHBIX HOH}ITI/II/I.
— IPaBUJIBLHO BRIMOJHWI OT 51% 110 69% TecToBbIX 3aaHui




Or1eHKa KOMITETEHITNA

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayutpHas mKana P p (opmipo

— oOyyJaromuiicss HE YCBOWJI 3HAYMUTEILHOH 4YacTH MPOrPaMMHOIO
Marepuana;
— JIOMyCKAaeT CYIIECTBEHHBbIC OMIMOKM W HETOYHOCTH TPH PACCMOTPEHUU
«HEYJIOBJICTBOPUTEIILHO» | MTP0OJIeM B KOHKPETHOM HAIpPaBJICHUU;
«HE 3aYTEHO — UCIIBITBIBACT TPYAHOCTH B NMMPAKTUYECKOM IMPUMECHECHUH 3HAHUH;
— HE MOXXET apryMEHTUPOBATh HAYYHbIC MTOJIOKEHUS,
— He (hOpMYIHPYET BBIBOAOB U 000OIIICHHIA.
— MPaBWJIBHO BHINTOIHWI MeHee S 1% TecTOBBIX 3ajaHui .

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nms s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

No [lepeuens BOmpocoB (3a71a4) 11l SK3aMEeHa Kon

/o WHJIUKaTOpa

1 OOBsicCHUTE CBOMMH CJIOBaMH pabOTy aBTOMATHUYECKHUX peJie. I1K-3.3.3

2 OObsacHUTE CBOMMH CI0BaMU pabOTy mpeoOpazoBareseil Ha OCHOBE [1K-3.3.3
s dekre Xoa.

3 OOBsicHUTE CBOMMU CIIOBaMH padOTy MbE303JICKTPUUECKIX [1K-3.3.3
npeoOpaszoBaresei.

4 Kak ObI cipoekTHpoBaii aBTOMaTUYECKUN BBIKJIKOYATEIb CBETA 7 I1K-1.B.2

5 UTo BBl y3HAIM O eMKOCTHBIX TpeoOpazoBaTesix? IIK-1.3.4

6 Uto BBI y3HAIH O TEH30PE3UCTOPHBIX MpeoOpazosarensax. Kak mposectu| [1K-1.3.4
pacyeT 4yBCTBUTEIBHOCTH?

7 Uto BBl y3HAIHM 00 MHIYKTHUBHBIX H3MEPUTENBHBIX TPe0OpazoBaTesx? IIK-1.3.4

8 TennoBsle mpeoOpazoBaTeN— NPUHLUI PaOOTHI U [IK-1.3.4
KannOpoBku. Harmmmmmre opmyity pacuera YyBCTBUTEIIbHOCTH

9 HazoBute Buabl mpeodpazoBaTenel CpeTHEBBINPSIMICHHOIO 3HAYEHUS [IK-1.3.4
NIEPEMEHHOT'0 HAIIPSKEHHsI B TOCTOSIHHOE.

10 [IpeobOpazoBarenu cpeTHEKBAIPATUIECKOTO 3HAYCHUS [IK-1.B.2
NIEPEMEHHOT'0 HaIIPSKEHHsSI B TOCTOSIHHOE.

11 OObsicHUTE 11eJTh MPUMEHEHHSI MOCTOBBIX cxeM. Kakue cyiiecTByroT [IK-5.¥.2
MOCTBI IEPEMEHHOT0 TOKa?

12 [Ipoananusupyiite paboTy KOMIIEHCATOPOB MOCTOSTHHOTO TOKA. [IK-5.¥ .2
ITpuniun paboTs! ¥ KanMOpoBKHU. PacyeT 4yBCTBUTENBHOCTH

13 OOBsicHUTE CBOMMHU CIIOBaMHU pabOTy TepMOIapbl, IPUHLUI pabOThHI U I1K-1.3.4
KaJIMOpOBKU

14 OOBsicHUTE CBOMMU CIIOBaMHU paboOTy ypoBHeMepa, npuHimi padotel u | [1K-1.3.4

KaJTMOpPOBKHU

15 OOBsICHUTE CBOMMU CIIOBAMHU PabOTy CEIbCUHA I1K-1.3.4

16 [IpemyioxuTe anropuT™ padOTHI TOJIOBKU BHICOMAarHuTOQOHA. [IK-1.B.2
IToBopoTHBIE TpaHC(HOPMATOPHI.

17 [IpemioxkuTe aaropuT™ paboThl MPOMBIIIUIEHHOTO BEICOTOMEpA I1K-1.B.2
NHAYKTOCUHBI.

18 Onuimre JOCTOMHCTBA PadOTHl (HOTOAIEKTPUUECKHUX TATUUKOB. IIK-1.B.2

19 Onuimre JOCTOMHCTBA PA0OTHI MYTEBBIX IJIEKTPOKOHTAKTHBIX IIK-1.B.2
natgukoB. [IpuHIMI paboTHI

20 Hanummre hopmyny ns pacuera TEH30pe3UCTOpa. [IK-1.3.4

Bompocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.




Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Kon

Ne i/t ITepeuens Bompocos (3amay) g 3auera / nudd. 3auera
p P (3aza4) A A WHJIUKaToOpa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeyenp TeM JUIs  KypCOBOTO  IPOCKTHPOBAHUS/BBHIMOJHEHUS  KYPCOBOW  PabOTHI
Mpe/ICTaBIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

No [TpumepHBIii HepedeHb TeM JUIS KypCOBOTO HPOEKTUPOBAHNS/BBITTOTHEHHS

e KypCOBOH paboThI

1 Pa3paboTka 1 pacyer mapameTpoB cTadMIM3aTOPA HANIPSIKCHUS

2 HccnenoBanue u pa3paboTKa aHATN3aTOPa HATMYKS aKTUBHOTO HAIPSKEHUS

3 PazpaboTka u pacueT aBTOMaTH4ECKOro HH(PPAKPACHOTO IPHEMHUKA
CHTHAJIOB

4 Pa3paborka nmpubopa peryaTupoBKH ¥ U3MEPEHUST B CUCTEME OXJIXKICHUS Ha
tpan3uctope KT819

5 Pa3paboTka n3mepsromero ycrpoicTa TeMOpo0IIoKa ¢ IIICHOYHBIMH
KOH/ICHCAaTOpaMu

6 PazpaboTka cucTeMbl aBTOMAaTHYECKOTO U3MEPEHUS YPOBHS KUIAKOCTH
Ha Tpan3ucrope BD815

7 Pa3paboTka perynupyemoro OJ0Ka MUTaHUS MPUOOpa € KOHAEHCATOPOM
C1=1200 Mk®d

8 Pa3paboTka nHIMKATOpA HAIMYHUS TOKA

9 Pa3paboTka perynupyeMoro 6J0ka MATaHUs HA CTAOMIIUTPOHE

10 Pazpabotka u pacueT aBTOMaTH4eCKOT0 HH(PAKPACHOTO TepeiaTInKa
CHTHAJIOB

11 [IpoexTrpoBaHUEe U3MEPUTEITHHON CUCTEMBI IS KOHTPOJISI YPOBHS
KHJIKOCTH B OXJIQXKJAIOIIEM pe3epByape Ha TpaHzuctope BD167

12 PazpaboTka n3Mepsroero ycrpoicra TeMOpo0IoKa Ha KepaMUIeCKUX
KOHJIeHCcaTopax

13 [TpoexTHpoBaHNE U3MEPUTETBHON CUCTEMBI JUI1 KOHTPOJISL YPOBHS
KHJIKOCTH B OXJIQXKJIAI0IIEM pe3epByape Ha Tpanzucropax KT815b

14 Pazpabotka peryianpyeMoro ctabuiaM3MpoBaHHOIO OJI0Ka MUTAaHUs nMprudopa
Ha Mukpocxeme LM317T

15 HccnenoBanue u pa3paboTKa aHAIN3aTOPa HATMYKS aKTUBHOT'O HAIIPSDKEHUS
Ha mukpocxeme CD4011

16 PazpaboTka npubopa peryJIupoBKH U U3MEPEHHUSI B CUCTEME OXJIAXKICHUS Ha
Tpan3uctope KT829

17 PazpaboTka cucTeMbl aBTOMaTHYECKOTO U3MEPEHUS YPOBHS KUIKOCTH
Ha TpaH3ucrope BD139

18 PazpaboTka cucTeMbl aBTOMaTHYECKOTO U3MEPEHUS YPOBHS KUIKOCTH
Ha TpaHzucrope BD815

19 PazpaboTka cucTeMbl aBTOMaTHYECKOTO U3MEPEHUS YPOBHS KUAKOCTH
Ha TpaH3ucrope BD167

20 Pazpabotka aHanm3aTopa Halnu4Hs IPOBOAKU Ha MuKkpocxeme KS61JIA7

21 Pazpabotka perynupyemoro 610ka muTaHus mpudopa Ha 6a3e MHUKPOCXEMBI
Ut 6imoxka LM317

Bormpocsr st MpoBeieHNs IPOMEKYTOYHOM aTTeCTAIlliU B BUJE TECTHPOBAHUS MPEICTABICHBI
B Tabauie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB



Ne i/t

[IpumepHBIil mepedeHb BOMPOCOB ISl TECTOB

Kon
HUHMKATOpa

//Hauasno Bompoca: BompMuoxxBsi6op

Cdhopmynupyiite Gppasy, « UHTEpPBaJI JUCKPETHU3AIMH BEIONpAETCs B
COOTBETCTBUH TEOPEMOIi. .. {

=OtBeTsl 1 1 2 BepHBI;

~KoTenpHnKoBa;

~HatixkBucra-lllenHnona;

~byrepa-JlambepTta bepa;

ks

IIK-5.B.1

//Hauaso Bompoca: BonmpMuoxxBsi6op

Pacckaxute, uTo mpencTaBisieT co00i aHAIOTO-IIUPPOBOE
npeoOpa3zoBaHue: {

=JluckpeTHu3anus HeMPEPHIBHOTO CUTHAJIA 10 BPEMEHHU, KBAHTOBAHUS
JTUCKPETHBIX 3HAYECHUI CUTHAJIA TI0 YPOBHIO, KOJAHPOBAHHS
KBaHTOBAHHBIX JIUCKPETHBIX 3HAUCHUI CUTHAA;

~JlucKpeTru3alysi HEeMPEPHIBHOT'O CUTHAJA [0 BpEMEHU, KBAHTOBAHUS
JMCKPETHBIX 3HAYCHUH CUTHAJIA I10 YPOBHIO, IEKOIUPOBAHHSI
KBaHTOBAHHBIX JUCKPETHBIX 3HAYCHUI CUTHAJIA;

~Bce oTBeTHI BEpHBI;

¥

IIK-5.B.2

//Hauamno Bompoca: BonmpMuoxxBsi6op

OnwummTe, 9TO MPEACTABISAIOT COO0H

U poBbIe CUTHAIBI :{

=KBaHTOBaHHBIE IO YPOBHIO AUCKPETHBIE CUTHAIIBI U OMTUCHIBAIOTCS
KBaHTOBaHHBIMU PEUICTYATHIMH () YHKIIHSMU;

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

~KBaHTOBaHHBIE IO YPOBHIO JIUCKPETHBIE CUTHAIIBI M OTICHIBAIOTCS
HEKBaHTOBAHHBIMHU PEIICTYATHIMU (PYHKIIUSIMHU;

¥

I1K-1.3.4

//Hauano Bompoca: BonmpMuoxxBsi6op

Pacckaxute, yeM ONUCBHIBAIOTCS

JMCKPETHBIC CUTHAITBL:{

=PemeryareiMu pyHkuMsAMu — nocnenosarenbHocTIMU X(nT), rne T =
const — uaTepBai (Mepuoi) TUCKPETU3aIUH;

~IIpepsbiBaroeiicss pyHKIUEH, CTpeMsILeics K HYIIIO;

~HenpepriBHOH (MM KyCOYHO-HENPEPBHIBHOMN) PpyHKIMEN X(t);

I1K-1.3.4

//Hauamno Bompoca: BompMuoxBsi60op
[Ipoananusupyiite, rpaduk padboThl Kakoro mpeoOpa3oBaTelis H300paKeH
Ha (oTO, BBIIIIE TECTOBOTO Bompoca:{

R ; s

=
=MynbTHILIEKCODA;
~Kommaparopa;
~[losieBoro Tpan3ucropa;

[IK-5.¥ .2




~RS-tpurrepa;
~CTabUIUTPOHA;

¥

//Hauasno Bompoca: BonmpMuoxxBsi6op
[Ipoananm3upyiite, rpaduk padboThl KaKOro MpeodpazoBareiis n3o00paxeH
Ha (oTO, BBIIIE TECTOBOTO BoIpoca:{

i

=RS-Tpurrepa;
~Kommaparopa;
~MynbTUILIEKCOPA;
~ITosieBOro TpaH3ucTopa;
~CTa0uIUTPOHA;

}

[IK-5.Y .2

//Hagao Borpoca: BonpMHu0xBs160p
[Ipoananuzupyiite, rpadux paboTh
KaKoro nmpeoOpaszoBaTesisi H300paxeH
Ha doto,:{

BuiGopka
N

/‘\N'—1\/\
v

IN

Buibopka

t

—i i

-« L L)

o Y weans Y ot | won Y
I
N

=Konseiiepnsnii ALl
~MHmuorocryneudatsiii ALIT;
~[Tapannensnbrii AL
~Bce oTBeTHI BEpHBI;

¥

[IK-5.¥ .2

//Hauano Bompoca: BonmpMHuo:xBsi60op
[Ipoananusupyiite, rpadux padoThl Kakoro npeoOpa3oBaTes H300paxeH
Ha (OTO, BBIIIE TECTOBOTO BoIpoca:{

IIK-5.Y .2




Odparroe 4! Tipamoe
Braroyderue BraroueHue

Uem

Yo

lo
lem MuH

1lem

lera make

=CTaOuInTpOHa;
~Kommnaparopa;
~MynbTHILIEKCODA;
~ITosieBOro TpaH3ucTopa;
~RS-tpurrepa;

¥

//Hagano Bonpoca: BoripMHuoxBs160p

[Ipoananusupyiite, 0 KAKOW TEXHOJIOTMU MOAYJIALIMU UIET PEYD,
«TEXHOJIOTUS MOJYJIALMN MAJIOMOIIHOM CETH MEPEAAYH JAHHBIX CO
ckopocTtbio 0,3-50 k6/c n gampHOCTHIO OT 1 70 15 KM B
HEJIMLECH3UPYEMOM J[HaIa30He 4acToT. .. {

=Long Range;

~teopema KorenbHHKOBA;

=LORA,;

~teopus byrepa-Jlam6epta bepa;

¥

[K-5.V.2

10

//Hagano Bonpoca: BoripMHuoxBs160p
[Tpoananusupyiite ¢poro, 4To u300paxeHo Ha Hem?,:{

=IUIK-xonTpOMIED;

~LAIL

~JlaT4nK ypoBHS KUIKOCTH;
~YacToTHBIN peoOpa3oBaTeb;

}

[K-5.V.2




11

//Hauamo Bompoca: BonmpMuoxBsi6op
[Ipoananu3upyiiTe, Kakoif MeTO 1 TIpecTaBieH B knaccupukanuu AL
Ha (oTo?{

-y pay

YRE nAEAna

T4

' Mapasceavud perncTy

fa lEF
=[locnenoBaTenbHO-NIapaUIEIbHBIA METO;
~MHoroctyneHyarbli;

~KonseliepHslii;

~MHOTrOKOHTAaKTHBIN U CUTrMa-aenbTa;

ks

IIK-5.Y .2

12

//Hagano Bompoca: BonpMuokxBE160p

Omnuinmre aHaJIOroBbIe CUTHAIBL:{

= OHU OIUCHIBAIOTCS HEMTPEPHIBHOM (MJIM KYCOUHO-HEIIPEPHIBHOMN )
bynkmeit x(t);

~ OHHM ONHCBHIBAIOTCS MPEPHIBAIONICIHCS (DYHKIHEH, CTpeMsIIeics K HYIIO;
~ OHM onMchIBatOTCS (PYHKIMEH TOCTOSIHHOTO MEHSIFOILEroCs BU/a;

¥

I1K-3.3.3

13

//Hagao Bompoca: BorpMHuoxBsi60p

3akonunte Ppa3sy: «is npencraBieHus, nepeaadu u 00padboTKu
nH(popManuy B HHPOPMAIIMOHHBIX CHCTEMAaX HCIIOJIB3YIOTCS Pa3IMUHBIC
BUJIbI CUTHAITOB. [0/ cCHTHATIOM MOHUMaeTCs ... » 1

=Duznyeckuii mporiecc, 3HaAYCHHUS TapaMeTPOB KOTOPOTo OTOOpakaroT
HEKOTOpyro nH(popmanuo uiu cooduenne. MupopmaruBHbIMU
rapaMeTpamMu TaKHX CUTHAJIOB MOTYT OBITh aMILTUTY/A, [UTHTEILHOCTD,
JacToTa, (hasa;

~®DU3nYecKuil mpoliecc, 3HaYeHHs TapaMeTPOB KOTOPOTo 0TOOpaxaroT
HEKOTopyro uHpopmanuo uiu cooduenue. MupopmaruBHbIMU
napaMeTpamMy TaKUX CUTHAJIOB MOTYT OBITh COITPOTHUBIICHHUE, MOIITHOCTH;
~®DU3NYeCKUil Ipoliecc, 3HAUCHUSI MTapaMeTPOB KOTOPOTO OTOOPAKAIOT
HEKOTOpyro nH(popmanuo uiu cooduenne. MupopmaruBHbIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT ObITh aMILTUTY/A, KPYTSAIIHMA
MOMEHT, U3Tru0aroIee yCuine.

¥

I1K-3.3.3

14

//Hauano Borpoca: BonpMuoxBs160p
Omnpenenure, 4T0 TaKOE AUCKPETHBIN
curHan? {

=3TO CUT'HAJl KBAHTOBAHHBIN U NPEPHIBUCTBIN
~CUTHAJI, KOTOPBIH SIBJISIETCS IPEPBIBUCTHIM
~CHTHaJ HETIPEPBHIBHBIN

~CUTHAJI KBAaHTOBaHHBIN

ks

[1K-3.3.3

15

//Hauamno Borpoca: BonpM#uoxBs160p
Omnpenenure, 4TO U300pakeHO HA
doro?:{

=MHoroctyneuarsiii AT,
~Kongeitepnsiit AL,
~ITapannensnbiii AL

I1K-3.3.3




16 //Hagaio Borpoca: BompMuoxxBs160p [1K-3.3.3
Omnpenenute, uTo H300pakeHo Ha GoTo?:{
=[Tapamnensubiii ALIIL;

~Konsetiepnsiit AL
~Mpmuoroctyneuarsiit ALIL;

~Bce oTBeTHI BEpHBI;

}

17 //Hagano Bompoca: BonpMuoxBs160p I1K-3.3.3
Onpenenute, uro Takoe ALIII? {
=Amnanoro-udpoBoii mpeoOpa3oBaTes,
~AHTEeHHO-1TUGPOBOM TPUOOP;
~AHTEHHBIN LICHTPAJIbHBIN ITYHKT;

}

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACIAIOIIMEe  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHajga — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
byHAaMEHTaIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOrO IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

—  IOJIy4€HHE OIbITa TBOPUECKOH pabOThI COBMECTHO € IIPENOJABATEIEM;

— pa3BuUTHE MNpO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HpeaMeTy U
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENTbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAayKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.




JIeKUMOHHBIA MaTepuaJl MOXET CONPOBOXKAATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa npenocTaBieHus JEKIMOHHOIO MaTepuaa;

JICKITUU COTJIACHO pazfaenaM (1abmn.3) u Temam (Tabm.4).

YueOHoe mocodHe 1Mo 0CBOCHHIO JICKIIMOHHOTO MaTepHalia UMEETCS B M3JJaHHOM BUJIC

Emndannes, K.B. Teopus u pacuer u3MepuTeIbHBIX IPEOOpa30BaTENCH | METOMYESCKHAC YKAa3aHUS
II0 BBIIOJHEHHIO KypcoBoro mpoekrta / C.-Ilerep0. roc. yH-T a3pokocM. mpudopoctpoeHus ; cocr. K.
B. Enudanues. - Cankr-IlerepOypr : M3n-Bo I'YAIIL, 2023. - 82 c. : puc., Tabn. - bubauorp.: c. 61 (7 Ha3B.). -
B. 1. - TekcT : HemocpeACTBEHHBIN.

Enudannes, K.B, Teopus u pacuer u3MepUTEIIbHBIX IpeoOpa3oBaTeiell 1 IpUOOPOB : MPAKTHKYM /
K. B. Emudantes ; C.-Iletep0d. roc. yH-T a3pokocm. npubdopoctpoeHus. - Cankr-Ilerepoypr : M3n-so I'YAII,
2023. - 41 c. : puc., Tabun. - bubamorp.: c. 41 (8 Ha3B.). - b. 1. - TekcT : HEMOCPEICTBEHHBII.

MaTepI/IaJ'IBI IJIs1 OCBOCHUA UMCHOTCS B SHGKTpOHHOM BUIC
*Kypc neknuit u IIPaKTHUK B cucreMe LMS
https://Ims.quap.ru/new/course/view.php?id=2031

'Kpr JJIA BBITITIOJIHCHU I KprOBOFO HpOGKTa B CHUCTCMC LMS
https://Ims.quap.ru/new/course/view.php?id=3502

11.3 Metoauueckue yKazaHus JUIsl 00y4aroIMUXCs 110 MPOXOXKAECHUIO PAKTUUECKUX 3aHATHH

[IpakTHyeckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX (hOopM OpraHM3amuu y4eOHOTO
npoliecca, 3aKIryvaroniascs B BbIIOJHEHUH 00y4YaroIMMUCS MOJI PYKOBOJCTBOM IpenoaBaTess
KOMITIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOSHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

Lenbr0 MPaKTUYECKOTO 3aHATHUS JUIsI 00yYaroIIerocs SBIsSETCS MPUBUTHE 00yJarOIIUMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Inanupyemsble pe3yiabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS MPAKTUYECKUX 3aHITHIMA:

— 3aKperieHne, yriayoieHue, pacliupeHue U JeTaau3alus 3HaHU| MpH PelIeHud KOHKPETHBIX

3a/1ad4;

— pa3BUTHE IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH MBILUICHMS,

TBOPYECKOI aKTUBHOCTH;

— OBJIaJICHHE HOBBIMH METOJJAMU U METOJIMKaMHU M3Y4Y€HUsI KOHKPETHON y4eOHO! JAUCIUIITUHBI;
BbIpa0OTKa CIIOCOOHOCTH JIOTMYECKOT'O OCMBICIIEHUS! TOJIYYEHHBIX 3HaHUHN JUTS
BBITNIOJIHEHUS 3aJaHUN;
o0OecrieyeHre pPalMOHAIBHOIO COYETaHHWsI KOJUIGKTUBHOW W HWHAMBHUIYaTbHON (opm
00yJeHwusl.

TpeOoBaHUs K IPOBEICHUIO IPAKTHYECCKUX 3aHATHI

[IpakTudeckue 3aHATHs MPOBOATCS B CIEAYIOMUX Gopmax:
MOJICIMPOBAHUE CHUTYyaIUil MIPUMEHUTEITEHO K npoduIIo

npodeccnoHaNbHOM EATENBHOCTH 00YJYarOIIUXCS;
pEIIeHNE CUTYallMOHHBIX 3a/1a4
TPYIIIOBAst TUCKYCCHUS.

[IpenomaBaTens Npu TPOBEACHUM 3aHATHNA BBITIOJNHSICT (PYHKIUIO KOHCYJIbTAHTA,
KOTOPBI HAMpPaBJISET KOJJIEKTUBHYIO pa0OTy CTY/IEHTOB Ha MPUHATHE MPABHJILHOTO PEIICHUS.
3aHsATHE OCYIIECTBISECTCS B IUAJIOTOBOM PEXUME, OCHOBHBIMHU CYOBEKTaMU KOTOPOTO SIBJISTFOTCS
CTYJICHTBI.

Tembl npakTHUECKUX pabOT MpUBEIEHBI B Ta0J.5



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

Y4eOHoe mocoOue uMeeTcs B M3IaHHOM BHJIC U B BUJE M3AaHHOTO mocobwus : Teopus u
pacdeT U3MEpHUTENIBHBIX ITpeoOpazoBareseii u mpudopoB. YueOHo-MeToaudeckoe nocooue. Cocrt.
K.B. Emuganues. CII16, 'YAIIL, 2023, 47 c.

Matepuaisl 4711 OCBOCHUS UMEIOTCS B DJIGKTPOHHOM BHUJIC
. Kypc JIEKITUI u MIPaKTHUK B cucTeme LMS
https://Ims.guap.ru/new/course/view.php?id=2031

. Kypc JUTS BBIITOJIHCHUS KYPCOBOI'O IIPOCKTAa B cucreMe LMS
https://Ims.guap.ru/new/course/view.php?id=3502

11.4 Mertoanyeckue ykazaHHs Ui OOY4YarOMIMXCsl MO BBIMOJHEHHIO Ja0OpaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOPHBIX paboT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51ab0paTopHbBIX padoOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNeisieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE MU JETAIN3alUs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSX;

— TOJIydeHHe HOBOM MH(OpMAIUH 110 N3y9aeMON JUCIUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/TI0BaHHUEM U MPUOOPAMH.

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO JA00PATOPHEIX padoT

3anaHue K BBIIOJHEHUIO Ja0OpaTOpHON pabOoTHI BbIIAETCS IpenojaBaTelieM B Hadalle
3aHATUS B COOTBETCTBUU C IJIAHOM 3aHATUH. Tembl 1a00paTOpHBIX pabOT MpHUBEAEHBI B Ta0d. 6
JAHHOM MPOrPaMMBI.

BrinonHenue nabopatopHoit pabOThl COCTOUT U3 TPEX ATAIOB:

® DOKCICPUMCHTAJIBHO-IIPAKTUYCCKOI'O;
® PaCYCTHO-aHAJIMUTUYCCKOTO,
¢ KOHTPOJIBHOI'O B BUAC 3allIUTHI OTYCTA.

Crpykrypa u popma otuera o 1abopaTopHOl padboTe

Otuer o nabopaTtopHO paboTe AOIKEH COAepkKaTh: TUTYIbHBIN JMCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAHHH .

Ha TuTynbHOM mHcTe MOJDKHBI OBITh YKazaHbl: Ha3BaHHE AMCLUUIUIMHBI, Ha3BaHUE
nabopaTopHOi pabOThI, (aMUIWS W WHUIUMAIBI TpenogaBaTess, (GamMwiis W WHUAIHAIBI
CTY/IEHTa, HOMEp €ro y4yeOHOM IpyIIibl U 1aTa 3alUThl paObOTHI.

OcHOBHasi dYacTh [JOJDKHA CONEpXKaTh 3aJaHue, pe3yibTaThl dSKCIEPUMEHTAIBHO-
NPaKTUYECKON paboThl, paCUeTHO-aHAIUTHYECKHIE MaTepPHAJIbL.

BEIBOIBI 11O TIpO/IETaHHOM paboTe JOIDKHBI CONEPKaTh PEKOMEHIAINH 10 YIyUIIEHUIO
yCIIOBUH TpyJia Ha paboyeM MecTe.


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

TpeboBanus k opopMIIEHHIO OTYETa O TabOpaTOPHOI paboTe
TuTynbHBIN TUCT OTYETA TOJDKEH COOTBETCTBOBATH MIAOJIOHY, IPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT http://quap.ru/quap/standart/titl_main.shtml

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHUHU C
I'OCT 7.32-2001 (m3manmst 2008r.). TpeGoBanus TpPHUBEACHBI B CEKTOpPE HOPMATHBHOMN
nokymenraruu I'Y AIT http://quap.ru/quap/standart/prav_main.shtml

IIpu dopmHupoBaHMM CIIHMCKA MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctagmaapra ['OCT 7.1-2003. IIpumepsl odopmiIeHHS CIHCKAa HCTOYHHUKOB
IIPUBENIEHBI B CEKTOPE HOPMATUBHOM HokymeHTauuu ['Y AIl

MeTtoaudeckie yka3zaHUs M0 BBITOJHEHHUIO MPAKTHYECKUX PabOT UMEIOTCS B M3IAHHOM
BHUJIE:

Emndannes, K.B. Teopus u pacuer u3MepuTeIbHBIX IPEOOpa30BaTENeH | METOMYSCKHAC YKAa3aHUS
II0 BBIITOJHEHHIO KypcoBoro mpoekra / C.-Ilerep0. roc. yH-T a’pokocm. mpubopoctpoeHus ; cocr. K.
B. Enudanues. - Cankr-IlerepOypr : M3n-Bo I'YAIIL, 2023. - 82 c. : puc., Tabn. - bubauorp.: c. 61 (7 Ha3B.). -
b. 1. - TekcT : HemocpeICTBEHHBIM.

Enudannes, K.B, Teopus u pacuer u3MepUTEIbHBIX IpeoOpa3oBaTeiell U IPHOOPOB : IPAKTHUKYM /
K. B. Emudanrnes ; C.-Iletep0. roc. yH-T a3pokocMm. npudopoctpoenus. - Caukt-IletepOypr : U3a-so I'YAII,
2023. - 41 c. : puc., Tabun. - bubnmorp.: c. 41 (8 Ha3B.). - b. 11. - TekcT : HEMOCPEACTBEHHBIH.

MaTepI/IaJ'IBI U1 OCBOCHHA MMCIOTCA B 3JICKTPOHHOM BU/IC
*Kypc nexumii 51 IIPaKTHK B cucreMe LMS
https://Ims.quap.ru/new/course/view.php?id=2031

‘Kpr JJIA BBIITOJIHCHU S KprOBOFO HpOGKTa B CHUCTCMC LMS
https://Ims.quap.ru/new/course/view.php?id=3502

115 Meroauueckue ykazaHus s OOY4YaIOIUXCS TO MPOXOXKIECHUIO KYpPCOBOTO
IIPOEKTUPOBAHHUS/BBIITOJIHEHUSI KYpPCOBOM pabOThI

KypcoBoif mpoekT mpoBOAMTCA C IeNbl0 (OPMHPOBAHUS Y OOYYAIOLIMXCS OIBITA
KOMIUIEKCHOTO PEIIeHHs KOHKPETHBIX 3a/ad Mpo(eCCHOHAIbHOW JIEATENbHOCTH: pacyeTa U
NPOEKTHUPOBAHUS M3MEPUTENBHOTO IpeoOpa3oBaTeliss ¢ y4eTOM IpeIBapUTENbHOTO pacyera
BOJIbT-aMIIEPHON XapaKTePUCTHKHU, pacueTa HaJEeKHOCTH, a TakKe pa3pabOoTKW MeyaTHOU
IUIaThl ¥ KopIryca mpudopa.

KypcoBoii npoext/ paboTta no3BossieT 00yJaromnemycs:

CchopmupoBaTh HAaBBIKM IKOHOMMYECKOTO M TEXHOJOTHYECKOro pacueTa NpuOOpoB
cornacHo TpeboBanusMm ECKJl u ECIIJl, nmpoBoaNuTh mpeaBapUTENbHBI NaTeHTHBIA MOUCK
AQHAJIOTOB, IMPOBOAUTH  pacyeT OKYNAaeMOCTH MPOEKTa, YTO TaKke  IO03BOJIET
(OopMHPOBATHIIOHUMAHKUE Y CTYIEHTOB aKTYaJIbHOCTH M HMHTEUIEKTYaJlbHOH YHHKAJIbHOCTH
paspabarbeiBaemMoro npudopa. B xozie BbImogHEHUs mpoekTa y oOydaromierocs popMupyercs
MOHATHE MPOSKTHUPOBAHUS MPeoOpazoBaTeis ¢ HYJIEBOro IMKIA M J0 (PUHAIBHOTO BBIITyCKa
CEepUMHON MPOAYKIMH, COIJIACHO COBPEMEHHBIM TEXHOJOTMYECKMM M 3KOHOMHUYECKUM
peanusM.

CTpyKTypa NOSICHUTEJIbHOW 3aIUCKU KYPCOBOT'O MPOEKTa/ pabOThI
TUTYNbHBIN TUCT U TUCT UHAUBUAYAIBHOTO 3aaHUs
AHHOTaMsl. AKTYalbHOCTb ITPOEKTa
[TaTeHTHBII TOUCK
Pacuer Haze:)xHOCTH TpeoOpazoBaTess U ONpeleIeHUE TapaMeTPOB MPeIOXPAHUTENS



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

Pazpabotka newarHoii miatel. [IpencraBienne OCHOBHBIX MapaMeTpPOB
U3MEPUTENIbHOTOIIPeoOpazoBaTes

HccnenoBanmne uamepureabHoro nmpeodpaszoparens B cucreme MULTISIM

Pacuer BonbT-aMIepHON XapakTEepPUCTUKUA U3MEPUTEIHLHOTO IIpeodpa3oBaTess

Onucanue BO3MOKHOCTEN KOMMEpIHAIN3allUuy IPOEKTa

Pa3paboTka yepreka kopiyca npeoOpa3oBatens

Pa3paboTka yeprexa rme4aTHOM TIIaThI

Pazpabotka cienudukanuy Ha mpruodop U KOPIyC K HEMY

3axiroueHue

TpeboBanust K 0o(QOPMIICHHMIO MHOSICHUTEIHHOM 3alMCKU KYPCOBOT'O MPOEKTa/
paboTHI:

KypcoBoii mpoekt odopmisiercss COriacHO CTaHAapTaM  yHUBEPCUTETA
https://quap.ru/standart/doc

Kypc B JIMC 110 BBITIOTHEHHIO KYPCOBOTO IMPOEKTa
Kypc: KypcoBoii mpoekt. Teopust U pacueT H3MEpUTENLHEIX ITpeoOpasoBareneii (quap.ru)

11.6 Meroguueckue yKa3aHUA TS oOyuaromuxcst o MIPOX 0XKICHUFO
CaMOCTOSITENIbHOM pabOThI

B xozie BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOaBaTelis, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporecce BBITIOTHEHHSI CaMOCTOSITEIIBHON paboTh, Y oOydaromierocs: (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWH M CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHan Mo AUCIHUILTHUHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

1. IToaroToBka 3cce Mo JIEKIMOHHOMY MaTepually Mo TeMaM, MPEICTaBICHHBIM B
Tabmuie 3,
2. B TeueHne ceMecTphl CTYICHThI
- 3aIUIIAI0T JabopaTtopHbie padboThI (9 1mT);
- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTepHaliaM JIeKiuu B cpene LMS.
Jlis TeKymiero KOHTPOJIsl yCIIEBa€MOCTH HMCIIONIb3YIOTCSI T€CThI, IpUBEACHHBIe BTadmuie 18.

11.7 Meronuyeckue YyKazaHUs [JIs OOYYarOMIMXCA TIO MPOXOKICHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAyCMaTpUBAeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIATUINHEL

B Teuenne ceMecTprl CTYIEHTHI:

- 3alIUIIAI0T TabopaTopHble paboThl B popmaTe codeceToBaHUS  KOJIOKBUYMOB;

- BBITIOJTHSIFOT TECTUPOBAHMS TI0 MaTeprasam JIeKIuu B cpeae LMS.


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

JUist TEKyIero KOHTPOJIs YCIIeBaeMOCTH MCTIONIb3YIOTCS TECTHI, IPUBEICHHBIC B TAOIHUIIE
18.

11.8 Meroauyeckue ykazaHusl i 0Oy4YaIOLUUXCs O MPOXOKICHUIO MPOMEKYTOUHOMN
aTTECTaIUU.

[Ipomexyrounas  artectauus  OOydalOIIUXCS — MpeAycCMaTpUBaeT  OIICHHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHs MO AuciuIuinHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TOJNYyYEHHBIX OOYYAOIIUMCS B IIPOIECCE
M3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOM OLIEHKON «OTIMYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

CucremMa OLEHOK TMpU MPOBEACHUU TEKYIIEro KOHTPOJS M MPOMEKYTOUHOMN
aTTECTAIllMU OCYIIECTBISIETCS B COOTBETCTBUU C PYKOBOJSIIUM JOKyMEHTOM opranuzauuu PO
I'VAIL. CMK 3.76 «llonoxeHne O TEKyIIEM KOHTPOJE YCHEBAEMOCTH W IMPOMEKYTOUHOU
aTTeCTallMd CTYJEHTOB W AacCHUPAHTOB, OOYYalOIIUXCS MO O0Opa30BaTENbHBIM ITporpaMmmam
Bhiciiero oopasoBanus B ['YAID» https://docs.quap.ru/smk/3.76.pdf



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUsl U3BMEHEHUH B pabouyio MporpamMmy AUCHHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




