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1. Hesan u 3a1a49u JUCHUTIHHBI (MOTYJIA)

Yactp 11a00paTOpPHBIX 3aHATHH JAHHOTO MPAKTUKyMa IPOBOJUTCS C HCIIOJIb30BAHUEM
yueOHOro oOopynoBanus kommanuu National Instruments (NI). OcHoBHOI 0COOCHHOCTBIO
KOHCTPYKTUBHOTO pemeHus ¢pupmbl NI sBisieTcss mocTpoeHrne 00JbIIOoro Habopa MpakKTUKYMOB MO
pa3IMYHBIM JUCIHUIUIMHAM Ha €IMHOM miardopme: yHHBepcaldbHOW JiabopaTopHoi craHimu NI
ELVIS. IlporpaMmMHBIM OOecriedeHHEM I peaju3aliy IPOSKTOB Ha OCHOBE 3TOW IUIAT(HOPMBI
sBJsieTCsl cpela BusyainbHOro mporpammupoBanus NI LabVIEW. Cpena mossonsier mpoBoauTh
o0y4yeHHe B MPAKTHYECKOM, WHTEPAKTUBHOM pEXKHME B TaKUX OOJIACTSX, KaK KOHTPOJIBHO-
U3MEpUTENbHbIE 000pYyJOBaHHME, CXEMOTEXHHKA, OJEKTPOHUKA, DIEKTPOTEXHHKA, CHUCTEMbI
yHOpaBIeHUS, CPEICTBA KOMMYHHUKAIIUH U JIP.

B onrtuyeckoil acTpomoisiMeTpUM akTHBHO Hcmoib3yercs 3¢dekt [lokkenbca, KOTOPHIA
obazaeT orpoMHBIM ObIcTpoeiicTBreM (opsiaka 1071 ¢), Graromaps yeMy, OH HAXOAUT AKTHBHOE
MPUMEHEHHE B PA3IMYHBIX TOJISPHU3AIMOHHBIX aCTPOPUZUUECKUX MPUOOpaAX.

[IporpaMmma Momynst pa3paboTaHa B COOTBETCTBHM C OCHOBHOW 00pazoBaTelbHOMN
nporpaMMoii o HampaieHuro moArotoBku 03.03.02- dwusuka, mo mPoPWII0 MOATOTOBKH

«ConHeuHo-3eMHasi _ pu3uka» TmpenHa3HaueHa Ui OOECICUeHHUs MPAaKTHKyMa 110 KypCy

«9KCHepI/IMCHTaJ'II>HBIC MCETOJBbI FeJ'II/IO(I)I/I?»I/IKe», HU3y4aeMOro CTYACHTaMU B TCYUCHUC IHCCTOIO

ceMecTpa. I[aHHaSI AUCHUIIIIMHA OIMMUPACTCA Ha KypcC «DKCIEPUMEHTAIBHEIC METOJIBI FCHI/IOd)I/I3I/IKe))

(b1.B./IB.7.1), npoBoasmuiicst B TE4EHUH /-TO CEMECTpA.
HporpaMMa CTaBUT I€Jb IIO3HAKOMUTH 6YIIYHIHX CIIEUAIUCTOB C OCHOBAMU TEXHUKH

(doToMeTpHUECKIX U3MEPEHHIA.

3apaum Kypca:
- BbIpabOTaTh y CTYJCHTOB HAaBbIKH 00OPaOOTKH 3KCIEPUMEHTAIbHBIX JaHHBIX;
- IO3HAaKOMUTh CTYAEHTa ¢ OOIIMMHU XapaKTePUCTHUKAMH acTpo(U3MYecKHX MpHOOpOB,
paboTaroNX B ONTHYECKOM JHara3oHe;
- CHaOAWTbH CTYAEHTOB 3HAHUSMH O MPHUHIIUIAX JIEHCTBUS TaKUX MPUOOPOB;
- BBIpa0OTaTh y CTYJCHTOB HAaBBIKM pPabOTHl ¢ oOopymoBaHueM kommnanuu National
Instruments mpu mpoBeAeHNH pa3IMYHBIX SKCIEPUMEHTATBHBIX UCCIIEIOBAHUH .
3HaHUSA U YMEHHs, MPUOOPETEHHBIE IPU U3YUYEHHH 3TOrO Mpeamera, OyayT BOCTpeOOBaHBI
TP BBITIOJIHEHUU JTUTIJIOMHBIX pa0oT | B Tpoliecce Oyaymiei mpodeccuoHaabHOM NeSITeTbHOCTH.
JlaGopaTopHbIil KOMILIEKC JaHHOTO MPaKTUKyMa MO3BOJISET HAYYUTh CTY/I€HTOB paboTaTh C
pa3NUYHBIMU NPUEMHHUKAMU H3JIyueHHs. B pamkax nabopaTopHbIX paOOT CTyAEHTBHl OCBaMBAIOT

OINITUYECKHE METOJIbI U3MEPEHUS PAa3IMUHBIX aCTPOPUINIECKUX MTAPAMETPOB HEOECHBIX TEJI.



2. MecTo nucuunauHsl (Mmoayss) B ctpykrype OITOIL:

JlucuuiuinHa OTHOCUTCS K BapMaTUBHOW dacTu ©Oa3oBoro 1ukina bl u  sBiusercs
obs3arenpHol aucuurumHoi (OJ]). OHa m3ydaeTcs CTyJeHTaMu B 7-M CEMECTpe IMOCie OCBOCHUS
OONBIIMHCTBA KypcoB oOmied (U3MKM W YacTH KypcoB TeopeTudeckoi ¢usuku. [lannas

JIUCHHUIUIMHA OIMpAacTCs Ha Kype «DKcrepuMeHTaabHble MeTobl renmodusuke» (b1.B.JIB.7.1),

HpOBO,I[HH.[HﬁCH B TEYEHHH 7-TO ceMECTpa.

Bxonubie 3HaHMS, yMEHUS W KOMIETCHIIMU CTYACHTOB, HEOOXOAMMBIC I U3Y4YCHUS
JTUCIUIUIAHBI, OINPEACTSIOTCSs WX O0a30BbIMH 3HAHUSMH, MOJNYYCHHBIMH Ha MIAIIINX Kypcax
OakanaBpuaTa MpU H3YYCHHM CIEAYIOIIUX IUCHUIUIMH: «MeToasl MaremaTudeckod (usuku',
«Teopernueckas dpuzukay, «OnTuka», «OU3MKa COJTHEYHON CHCTEMbD», METO bl MaTeMaTHUECKOM

bu3uKy.

3. TpeOoBaHus K pe3yJIibTATAM OCBOCHMS AUCHUIIMHBI (MOAYJISA):
IIponiecc M3ydeHus OUCLUIUIMHBI (MOXYJis) HampaBiieH Ha (OPMHUpPOBAHME CIETYIOLIUX
npopeccuonanbHbiX komnereHuuii (I1K):
- CIOCOOHOCTBIO HCHOJB30BATh CHEHHUAIM3UPOBAHHBIC 3HAHUS B 00MacTH (GU3HKH JUIs
ocBoeHUs MpoduinbHbIX pusndeckux aucuummunH (I1K-1);
- CINOCOOHOCTBIO TPOBOAMTH HaydHble HcclefoBaHMS B  u30paHHOM  obmactu
OKCIIEPUMEHTAJIBHBIX TEOPETUYECKUX (U3UYECKUX  HCCIENOBAHUH C  TIOMOUIBIO
COBpPEMEHHOU NMpUOOPHOH 6a3bl ( B TOM YUCIE CIOKHOTO PU3NUECKOr0 000PYI0BaHMS) U

MH(OPMAIIMOHHBIX TEXHOJIOTHI C y4eTOM OTE€YECTBEHHOTo U 3apyoOexxkHoro omnbita (ITK-

2).

B pe3ynbrare mpoxoxkaeHus JAHHOTO MPAKTHKYMa U U3YYCHUS JUCITHILTAHBI
«OKCIeprUMeHTaIbHbIe METO/IBI B TEMHOPU3UKE» CTYIEHT OyIeT:
3namop:
- OCHOBHBIE 9KCTIEPUMEHTAIBHBIE METOIbI, HCTIOIb3yEeMble ISl AUATHOCTUKH XapaKTEPUCTUK
HEeOECHBIX TEIl,
Ymemn:
- IPOBOJIUTH H3MEPEHUS C TIOMOIIIBIO COBPEMEHHOT'O UCCIICIOBATEIILCKOTO 000PYI0BaAHNS;
- obecreynBaTh COXpPAaHEHUE MOTYYaeMbIX JTaHHBIX;
- 00pabaThIBaTh MOYYEHHBIE B XOJE UCCIICOBAHUS JJaHHBIE.
Bnaoempy:
- METOJIUKOU pacy€Ta CIeKTPAITbHBIX XapaKTCPUCTHK;
- TEXHUKOW NU3MEpPEHUs] CBETUMOCTH HEOECHOTO Tea.



4. O0beM AUCHUNJIMHBI (MOAYJIs) M BUJBI Y4eOHOH padoThl

Bcero CemecTpnl
yacos /
Bun yyeOHoii padoTnl
3a4YeTHBIX 7
eIMHUIY
AyauTopHble 3aHATHS (BCEro) 68 68
B ToMm uncne: - - - - -
JIaboparopusie paboTs (JIP) 68 68
KCP
CamocrosiTesibHas padoTa (Bcero) 68 68
B ToMm uncne: - - - - -
[IpoBeaeHue 3KCIIEpUMEHTA B X0/1€ JJTa00OpaTOpHOH 8 8
paboThI
O06paboTKa IKCIEPUMEHTAJIbHBIX JIAHHBIX 10 10
Odopmienue oTdet 1o J1adbopaTopHOit padore 10 10
IToaroroska k 3amure oryera o JIP 40 40
Bua npomexyTouHoii artectaiuu (3a4er, SK3aMeH ) 8 3a4er
KonTakTHas padora (Bcero) 76 76
O61mas Tpya0eMKOCTh Yachl 144 144
4 4
3a4eTHBIC CTMHUIIBI

5. Conepskanue Iy CHUILTHHBI (MOTYJISA)
5.1. Coaep:xanue pa3ieioB U TeM JUCHUNJIMHBI (MOTYJISA)
Pazoen 1. Memoouka o6pabomku nadniodenui
1.1.CoBpemMeHHBIE METO/IBI 3BE3IHOM (poTOMETpUHN
1.2.06paboTka n300pakeHn it
1.3.0tHomenne curaan/mym. TemHoBo# curHan. Tunsl mymoB [13C-kamepbl: pOTOHHBIH,
TEMHOBOM, IIIyM CUMTHIBAHUS, ONITUYECKAs IIEPECBETKA.
1.4 BaustHue TeMIiepatypbl Ha COOTHOILIIEHUE CUTHAII/IITYM
1.5.HepaBHOMEPHOCTb YyBCTBUTEILHOCTH MATPHULIBI IO MOJTIO
1.6./Inana3oH JTUHESHHOCTH MATPHIIBI
1.7.Pa3pemaromasi cmocoOHOCTh. AnmapaTHasi (yHKITHSL.
Pa3zoen 2. Heeneoosanue Igpgpexma 3eemana ¢ nomouwywvto I13C-kamepot
2.1. Knaccuueckas monenb 3¢ ¢exra 3eemana

2.2. Nzyuenue r¢dexra 3eemana ¢ nmomolnbio natephepomerpa @adpu-Ilepo



2.3. Habmrogenue npocroro 3¢ dexra 3eemana

2.4. HaGmonenne anoManbHoro 3¢ dexra 3eemana

Pa3zoen 3. Inexkmpoonmuueckuii 3gpgpexm Iloxkkenvca

3.1. BaustHue 3JeKTPUYECKOTO MO Ha MIOKa3aTellb IPEIOMIICHHUS BEIECTBA.
3.2. Dddext Keppa.
3.3. Dddexr [Tokkennca.

3.4. OnpeneneHue TMHEHHOTO JIEKTPOOIITHIECKOT0 KO PHUIIHEeHTa

5.2 Pa3nenbl AMCHUIIMHBI U MEKTUCIUIIJIMHAPHBIE CBSI3H C 00ecneYnBaeMbIMHU

(mocsieAyOIIMMH) JUCHUIIMHAMHA (MOLYJISIMH)

No
/a

HaunmenoBanmne
o0ecreuynBacMbIX
(mocneayronmx)
JIACLIMILINH

Ne No pazyienioB v TeM JTaHHOW TUCHUTIUIMHBI, HEOOXOUMBIX IS
M3Yy4YeHHs 00eCTIeYNBAEMBIX (ITOCIEAYIOIINX ) TUCITUTUINH

[IpousBoacTBeHHAsA
IPAKTHUKA: IPAKTUKA IO
MIOJIy4YEHHUIO
po¢eCcCHOHATIBHBIX
YMEHHUH U OIIbITA
npodeccnoHanbHOM
JeSITENIbHOCTH

Pasnen 1

HUP

Pazgen 1

5.3. Pa3nenbl 1 TeMbl JUCHUILIMH (MOAYJ1eii) U BUAbI 3aHATHIA

Buarsl 3ansatuii B yacax
Ne HaumeHnoBanue
HaumeHnoBaHue TeMbl [Ipaxr. JIa0.
n/m paznena Jlexu. Cem. CPC | Bceero
3aH. 3aH.
1. | Pasmen 1 Hurepgepomerp Dabpa- 12 12 24
ITepo
2 | Pasmen 2 @DOTOANEKTPOHHBIH 18 18 36
YMHOKHUTEb
3 | Pasaen 3.4 MeTtonuka Ov6pa6OTKI/I 14 1 o8
HaOIIOIeHUH
UccnenoBanue Dddexra
4 | Pazmen 5 3eemana ¢ nmomoisio [13C- 12 12 24
KaMephl
5 | Pasnen 6 DnexkTpoonTHyYecKuit et 12 12 24
Iloxkensca




6. IlepeyeHb ceMMHAPCKUX, MPAKTHYECKUX 3aAHATHI U J1a00OPATOPHBIX PadoT

Ne Neo paznena u HanmenoBanue ceMruHapoB, Tpymoem | Ouenounsic | PopMupyeMsl
n/m TEMBI MPaKTUYECKUX U J1ab0paTOPHBIX KOCTh cpencraa €
JUCIUILIMHEL pa6or (dacen) KOMIIETEHIINHA
(Motyst)
1 2 3 4 5 6
UccnenoBanue xapakTepUCTUK Otyer no
[13C-kamepsbl na6.pad.
1 Pasnen 4 P 12 pao.,
cobecenoBaH
ue
N3mepenue crieKTpaabHBIX Otuer o
xapakTepuctuk ®IY 1a0.pad.
2 Paznen 2 P p 18 pao.,
cobeceoBaH
ue
DddexT 3eemana Otuer o
1a6.pad. MK-1
Paznen 5 14 ’
A cobecenopan | I1K-2
ue
Nnrtepdepomerp abpu-Ilepo Otuer no
na0.pao.
Pa3gen 1 12 pao.,
cobeceoBal
ue
OnexkTpoonTUyeckuii 3¢ pexT Otuer no
[Tokkennca na0.pao.
Pazpnen 6 12 pao.,
cobecenoBaH
ne
6.1. Ilnan camocTosiTeIbHON PA0dOTHI CTY/ICHTOB
. Konunuec
Ne Bung camocrosTeapHON Pexomennyema
HEJl Tema a0O0THI 3ananue g TUTepaTypa T8O
] P patyp 4acoB
1. Bce Tembl - U3y4YECHHE - Oopmuts oTuer | Bes 60
TEeOpeTU4ecKor yactu | mo nab.paboTe. peKoMeHIyema
nab. PaGoThl - 3aIIUTUTH padOTy | s IUTEpaTypa
- oopMJICHHE OTYETa | MPEIO0/IaBaATEIIO
- IOAATOTOBKA K 3aIIIUTe
2. Tekyuiue KOHCYJIbTALUU 8

6.2. Meroanueckue yKa3aHusi 110 OPraHu3aluy CAMOCTOSATEIbHOM PadoThI CTYACHTOB
K coBpemMeHHOMY cHenMaIUCTy OOLIECTBO MPEABSIBISIET AOCTATOUYHO LIMPOKHH IMepedeHb

TpeGoBaHUil,

cpean KOTOPBIX HCMAJIOBAKHOC 3HAUYCHUC HUMCCT HAJIUYUC Y BBITYCKHHKOB

OTIPENIETICHHBIX CIMOCOOHOCTEH M yMEHHS CaMOCTOSTEIbHO JO0OBIBATh 3HAHHUS W3 PA3TMYHBIX

HCTOYHHKOB,

CUCTEMAaTHU3HpPOBaTh MOJYyYEHHYIO HWH(GOpPMalUIO, [aBaTh OIEHKY KOHKPETHOM

¢unancoBoi curyarmu. @opMupoBaHHE TaKOTO YMEHHs MPOMCXOJUT B TEUEHHE BCEro Mepuoja

06yquH${ gepe3 ydaCTHC CTYACHTOB B IMPAKTHYCCKHUX 3aHATUAX, BBIIOJIHCHUC KOHTPOJIBHBIX
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3aJJaHUH U TECTOB, HAIMCAHUE KYPCOBBIX W BBIMYCKHBIX KBATU(PUKAIMOHHBIX pador. IIpu 3Tom
caMOCTOSITeNIbHAs PabOTa CTYJICHTOB MIPAaeT PEIIAIOILYIO POJIb B X0/ BCEro y4eOHOro mporecca.
CaMocTosiTenpHast paboTa peann3yercs:

1) HenocpeacTBeHHO B IpoIiecce ayAMTOPHBIX 3aHITUM, P BBITIOJIHEHUH J1a0OPATOPHBIX
pabor.

2) B KoHTaKTe ¢ mpernoaaBaTeieM BHE paMOK PAaCIIMCaHMS - Ha KOHCYJIBTAIUAX 110 YUEOHBIM
BOIIPOCaM, B X0JI¢ TBOPUYECKUX KOHTAKTOB, IPH JIMKBUAAINH 33J0OJKCHHOCTEH, IPU
BBITIOJTHEHUH MHIUBUAYaTbHBIX 33IaHUN U T.1I.

3) B oubamnoTeke, 1oMa, B OOIICKUTHH, Ha Kadeape MPH BHITOJHEHUH CTYACHTOM yUeOHBIX U
TBOPUYECKHX 3ajaY.

['paHuIel MEX Ty 3TUMH BUJAMH pa0OT JOCTATOYHO PA3MBITHI, & CAMH BHJIBI
CaMOCTOSITEITLHOUM paboThI IepecekaroTcs. TakuM 00pa3oM, cCaMOCTOATEILHON paboTa CTyIEHTOB

MOJKET OBITH KaK B ayJJUTOPpUHU, TAK U BHC €C.

7. [IpuMepHasi TeMATHKA KYPCOBBIX Pa0oT (MP0eKTOB) (MPU HAJIUYHNH)

KypcoBsie paboThl HE IPEYCMOTPEHBI.



8. YueOHo-MeTOMMYecKoe 1 MH(OPMAIMOHHOE O0ecTeyeHre TUCHMILIUHBI (MOIYJIfA):

@) OCHOBHas Tumepamypa

1)

2)

3)

0) OononHumenbHasa Iumepamypa

1)

2)

3)

[MTanepnsiit B.JI. Ontudeckne MeToAbl B acTpOpU3NIECKUX HCCIEIOBaHMUAIX: yued. mocodue /
B.JI. ITanepnsiii, A.A. Yepubix. — Upkyrck: U3zn-so UI'Y, 2014 . - 145 c. : un. ; 20 cm. -
bubnuorp. B konue pa3a. - ISBN 978-5-9624-1101-9. - Pexxum noctyma: D43 "bubaumorex". -
Heorpanuu. nocrym.

Brnanumupos, I'.I". ®usndeckas 31eKTPOHUKA. DMUCCUS U B3aUMOJIEUCTBUE YACTHI] C TBEPIBIM
tenoMm [Onektponssid pecype]| / I'. I'. Bmagumupos. - Mocksa : Jlanp", 2013. - Pexum
noctymna: ObC "UznatenbctBo "Jlans'". - Heorpanuu. noctym. - ISBN 978-5-8114-1515-1
[Topmaes, C.B. Kommbsioreproe MoaenupoBanue Gpuzndeckux mpoieccoB B nakere MATLAB
[Texct] / C. B. IlopmmeB. - MockBa : Jlawp, 2011. - 736 c¢. - Pexxum pocrtyma: DBC
"NznarensctBo "Jlanw". - Heorpanuu. gocrym. - ISBN 978-5-8114-1063-7

%@W e FE Aty %

Kennep, dxepemu. [Tapamnensnoe nporpammupoBanue B cpene MATLAB ist MHOTOSIACpPHBIX
Y MHOTOYPOBHEBBIX BBIYMCIMTEIBHBIX MAIIMH [ DIEeKTPOHHBIN pecypc] : yueOHoe nocobue / [
Kennep. - OBK. - M. : U3n-Bo MI'Y, 2013. - Pexum pocryna: OU3 "bubaumorex". -
Heorpanuu. noctym. - ISBN 978-5-211-06428-7

l'omukoB, A. M. Moaynauus, KOAUPOBAHUE U MOJEIMPOBAHME B TEIEKOMMYHUKAIIMOHHBIX
cucremax. Teopuss u mpakTuka [DnekTpoHHbIH pecypc] / A. M. lommkos. - l-e uzn. -
DneKTpoH. TeKCToBbIE NaH. - [b. M.] : Jlanb, 2018. - 452 c. - OBC "Jlanp". - HEOrpaHu4. JOCTYII.
- ISBN 978-5-8114-2748-2)

Kypbaros, JI.LH. OnrTosnexkTpoHuka BHUIUMOTO U HH(PPAKpaCHOrO0 IUANa30HOB CIEKTpa
[DnexTpoHHbI pecypc] : HayuHoe uzganue / JI. H. Kyp6aros. - OBK. - M. : U31-80 MOTH,
1999. - 321 c. - Pexxum pocryma: DU3 "bubmuorex". - Heorpanuu. mpoctym. - ISBN 5-89155-
041-5
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8) npocpammnoe obecneuenue

1)

2)

3)

4)
5)

6)

7)

NI LabVIEW ™ | Nmeercs KOMMepYecKast IMIECH3US IS YYeOHBIX 3aBEACHUI
(axamemuuecKast JIMIEH3MS CO CTAaHIAPTHON CEPBUCHOM MOIICPIKKOM, 3aKyIIaeTCs
eXerogHo, 1 rox).

NI ELVISmx Software for NI ELVIS 11 & NI myDAQ NI. — National Instruments. — Bepcus
MEePUOJNYECKH OECIIaTHO aBTOMATHUECKU OOHOBJISIETCS € caiiTa MPOU3BOAUTEIS YEPE3 CETh
Wutepner. M3navanbHO npuiiaraeTcst BMecTe ¢ apaiiBepamu k obopynoBanuio NI ELVIS 11
& NI myDAQ — (mponpuerapHoe IporpaMMHOe 00ecIiedeHre, He TPeOYIoIas 3aKIIF0UeHUs
KOMMEPUECKOro JOroBopa)

Microsoft Word u Microsot Excel B cocrase nakera MS Office. JIunensus Ha HOBbIE
BEPCUU TIEPUOINIECKH O0HOBIIsIeTCst LIeHTpoM HOBBIX HH(POPMAIIMOHHBIX TexHonoruid UI'Y
110 BCEMY YHUBEPCHUTETY.

LibreOffice 5.3.2 (freeware 6eccpodHo).

AcquireControl ©. — Copyright Allied Vision Technnologies GmbH. — mporpamma
ynpasnenus kamepoit Prosilica GT 2000 NIR. — nuniensuss FREEWARE. — 6ecriathHoe
ABTOMATHYECKOE OOHOBJICHHE /IO HOBBIX BepcHii yepe3 IHTEepHET ¢ caifTa MpOru3BOIUTEIIS. —
https://www.alliedvision.com/en/products/software/acquirecontrol.html

GNU Octave, version 4.0.0 © 2015. - FREEWARE. — nporpamMmma maremaruyeckoi

00paboTKHU JaHHBIX, MOJEpKUBaroias opmar GaiaoB «.m». — CBOOOHOE MPOrPaMMHOE
o0ecrnieueHne ¢ OTKPBITHIM KOJIOM.
SciDAVis 1.D013. — FREEWARE. — nporpamma 00paOOTKH JaHHBIX U MPEICTABICHUS UX

B rpaduueckoi popme. — 6eccpoyHO

2) Oaszvl aaHHblx, qubOpMdquHHO'CI’ZpaGOI{Hble U nouckoevle cucniemnsl

1)
2)
3)
4)
5)
6)
7)
8)

www.ni.com\russia

http://www.labview.ru/

http://library.isu.ru/ru

. DY3 «bubauorex» https://isu.bibliotech.ru/
. DBC «Jlanb» http://e.lanbook.com/

. 3bC «PyxonT» http://rucont.ru

. 3BC «Aidykey» http://ibooks.ru

B cucteme o6pazoBarensroro noprana UI'Y (http://educa.isu.ru/) pazmenieHs
METOJIMYECKUE MaTepHAIIbl M 33/IaHUS TI0 TAHHOW JUCITUILINHE.

9. MaTtepuaibHO-TEXHUYECKOE o0ecnedeHne TUCHUIINHBbI:

1)

JlaGopaTopHblii CTEHA MO HCCIEIOBaHUIO XapakTepuctuk @®DY ¢ KoMmblOTEpOM U

COOTBCTCTBYIOIIHUM HNPOTpaMMHBIM obOecrneuecHUEM.


https://www.alliedvision.com/en/products/software/acquirecontrol.html
http://www.ni.com/russia
http://www.labview.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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2) JlabopaTOpHBIH CTEH MO HCCaeaoBaHUi0 xapakTepucThk [13C-kamepsl ¢ KOMIBIOTEPOM U
COOTBETCTBYIOIIUM MTPOrPaMMHBIM 0OecTIeYeHUEM.

3) Jlabopatopusiit komruieke NI ELVIS 11.

4) Hoyroyku Lenovo B590 (4 miT.), ¢ ycTaBICHHOW Ha HUX MMOCTABIIMKOM OIEpPAIlMOHHON
cucremoir Windows 8 (WIN8 EM), makerom LibreOffice, npaiiBepamu ycCTpO#CTB
naboparopnoro komruiekca NI ELVIS 11, npatiBepamu muist ynipaBnenus [13C-kamepoid.

5) HMeroTcst COUCKU 3aJlaHiii U METOJUYECKOEC PYKOBOJCTBO B 3JICKTPOHHOM U IE€YaTHOM

BHUJIC, B TOM YHUCJIC B aBTOPCKOM Y4€OHOM ITOCOOHH.

10. O0pa3oBaTe/ibHbIC TEXHOJIOTHHU

HoBple 3HaHUS CTYOEHTHl TOJIYYalOT CaMOCTOSTEIBHO W3 METOAMYECKHX OMUCAHUH.
[IpakTHyeckuM HaBbIKAaM OHU OOYYarOTCS TpPH BBIIOJHEHHH JaOOpaTOpHBIX pabdoT Tmmox
PYKOBOJICTBOM IperojaBaTelis.

B xome nmabopaTtopHbIX pabOT CTyJEHT TOTOBUT OTYET, BKJIIOYAIOIIMI B ceOe cleayroume
DJIEMEHTHI:  ONHMCAaHUE OJKCIEPUMEHTa, CXeMa, TaOJMMIBl OSKCIEPUMEHTAIbHBIX  JAaHHBIX,
OCIMJIJIOTPAaMMBI (B BUJIE CKPUHIIIOTOB), OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

CTyleHTbl BBIMOJHAIOT pabOThl HEOONBUIMMHU TpyMIaMH, 00CyXJas MOCIIeA0BaTENIbHOCTh
JeWCTBUH, U BMECTe aHAJIM3UPYIOT MOJIyuYeHHbIE pe3yibTarhl. [locienoBaTeIbHOCTh BBIOIHEHUS
paboTHI 3a/1a€TCs CIAEAYIOIINM 00pa3oM:

1) Mamnas rpynna (3 denoBeka) BBIOMpAeT B COCTaBE CBOCH IPYIIbI PYKOBOAUTENS, 3aa4a
KOTOPOTO pacIpelesiuTh O00sS3aHHOCTH U CIUIAHUPOBATh BBINOJHEHHE J1a00paTOPHOM
palboThI OT MOATOTOBKU 000PYA0BaHMS IO 3aIIUTHI OTYETA.

2) CTyIeHTBI 3HAKOMSTCS C TECOPETHYSCKUM MaTEPUAIIOM.

3) 3HAKOMCTBO C TEpevYHEeM MPHOOPOB W MpHHAIeKHOCTeH. COOMpaHHE SJICKTPUYECKOMN
CXeMBbI (eCIM HYKHO), MOAKIIOYeHHE TIPUOOPOB M KOMIIBIOTEPA.

4) BebINoMHEHNE SKCIIEPUMEHTA COTIIACHO X0y Pa0dOThI, yKa3aHHOMY B METOIUUKE.

5) Hamucanue mnporpamMmbl s 0OpaOOTKH 3KCIEPUMEHTAIBHBIX JAHHBIX (BO3MOXHO
TpeOyeTcsi BpeMsi WJIM BBIOJHEHHE OTACIBHOTO 3aJaHue Ui YCBOCHHUS OCHOBHBIX
MPUHIIUIIOB IPOTPAaMMHUPOBAHMSI B HCIIOIB3yEMOM ITPOTPAMMHOM IAKETE)

6) OOpaboTka »SKCIEPHUMEHTAIBHBIX JaHHBIX. BHECEHHWE COOTBETCTBYIOUIMX TaOJIHIL,
rpaduKoOB, TMarpaMM B OTYET.

7) TloxmroroBka u odopmieHHe OTYeTa 1Mo JabopaTopHOi padoTe. OTBETHI HAa KOHTPOJbHBIE
BOIMPOCHI B MeToANuYKe. YeTkoe popMyIHpoBaHue BHIBOJIOB 110 paboTe.

8) IloaroroBka K 3aIIuTe OTYETA (C yUYSTOM U3YUYCHHUSI TEOPETUUECKOTO MaTepraa).

9) 3amura oTUeTA.
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11. Ouenounsbie cpeacrsa (0OC)

PopmMa TEKYIIETO KOHTPOJIS: CO6€CCI[OB8,HI/I€ BO BpEMmi J'Ia60paTOpHI)IX pa60T, IIPOBEPKA OTUCTOB.

Jus momycka K 3a4€Ty TpeOyeTcsl MOJTHOCTHIO BBIMIOJNHUTL BCE JTaOOpaTOpHBIC, CIaTh OTYETHI U
00CyIUTh C TIperoaBaTesieM MOTYUYCHHbBIC PE3YNIbTAThI M0 KKI0W padoTe (B TOM YUCIEC OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI), IOJTYYUB IIPU 3TOM OTMETKY O cllaue.

Bug mpoMeXyTOYHOM aTTeCTalluM: — 3a4eT.

®onp oueHouHbIX cpeacTB (POC) mpencraBieH B MPUIOKEHHUH.

11.1. OuenouHble cpeACTBa JI1 BXOJHOTO KOHTPOJISI

Jlyis u3yueHus: JaHHOTO Kypca CTYACHT JI0JDKEH 3HaTh OCHOBBI MH()OPMATUKH, YMETh MOJIb30BATHCA
KOMITHIOTEPOM Ha TMPOABUHYTOM YpPOBHE, MPOCIyLIaTh MOAPOOHYI0 TEXHHUKY O€30MacHOCTH TpPH
paboTe co CIIOKHBIM IUPPOBEIM 000PYIOBAaHHEM.

11.2. OueHouHbIe CPEACTBAa TEKYLIETO KOHTPOJISA

[IpumepHbIe BOMIPOCHI ISl TEKYIIETO KOHTPOJIIS:

1) Touemy

2) Yto npoucxoaut ¢ GOTOHOM, BbI3BaBIIMM (HoTod(hderT?

3) Buwmsier nu riyOMHA TPOHUKHOBEHUS CBETa B (JOTOKATOJ HA pacIpe-/IeieHue
(OTO3IEKTPOHOB MO SHEPTUAM?

4) Kak 3aBHCUT (POTOTOK OT YaCTOTHI © MHTEHCHUBHOCTH IaIA0IIEro ToKa?

5) B 4ém cocTout rinaBHoe oTinYne (HOTOIICKTPOHHBIX YMHOKHUTEINEH OT OOBIYHBIX
dboTos7€MEHTOB?

6) UYto Takoe BTOpHYHAS IIECKTPOHHAS SMHUCCHS M KaK OmpeessieTcs KodpUIHeHT 3Toro
SIBJICHUSI?

7) MOHO JI B KQUeCcTBE MeTaJlIa Ul SMUTTEPa HCIOIb30BaTh TAKHE, Y KOTOPBIX
KO3 PUIMEHT BTOPUUHON IMUCCUU MEHBIIE €AUHUIIBI?

8) IMouemy st U3MEPEHHUs CIA0BIX CBETOBBIX MMOTOKOB MMPUMEHSIOT HE IPOCTO (HOTOIIEMEHTHI,
a UMEHHO ()OTOAIEKTPOHHBIE YMHOXKHUTEIH?

9) CkoJIbKO 3MUTTEPOB 0DKeH uMeTh DDV, 4TOOBI 00ECTIeUNTh YCUIICHUE IEPBUYHOTO TOKA
B 1000 pa3, ecnu k03 PUIIEHT BTOPUYHONU IMUCCUH paBeH 27

10) Kak n3MeHHTCS BOJIBT-aMIIepHas xapakTeprctiuka @OV, eciiu HHTEHCUBHOCTH CBETa
YBEIIUYUTH?

11) Yem onpenenstoTcsi 3SHAYEHUSI MOTPEITHOCTH B CIIEKTPATEHOM pa3pelIeHUH HEH3BECTHOTO
nuka’?

12) Kak HaiiTi miomaap CeKTpaIbHOW JINHIH?

13) Uem onpenensiroTcst aekTpuueckue mapamerpsl [13C?

14) Yem onpenenstorcs cieKTpaibHble Xapakrepuctuku [13C?

15) Ha uém ocHoBaHbI pu3rueckue npuHIUIbI padotsl [13C mpudopos?

Tlpumep 3agaHmil K IPAKTUYECKUM 3aHATUIM:

1. 3apanme 4. UccienoBaHue CNEKTPAJbHBIX XapaKTepucTUK uHTepdepomerpa PDadpu-
IIepo.
- HapucoBarb onTHueckyio cXxemy yCTaHOBKHU.
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-  Bprumenute pa3HOCTh XO0Ja MEXAY HHTEPPEPUPYIOIIMMHU JIydaMHd € OICHHUTh
MakCUMalIbHBIM mopsagok uHTepdepennun (d= 3mm, A = 5460A - 3enénas nuHUA

pTYTH).
- Bpruuciure obGnacte cBoOomHON aucniepcun  uHTepdepomerpa Dabpu-Ilepo 1o

AZ
bopmyne Al = e AA( BBIUHACITUTH aHTCTPEMaX.

2. HccuaenoBanue xapaktepuctuk II3C-maTpuunbi:

- B cpene MathLAB wu mnoayunts wmarpumy (A = [M]) 3HaueHHH H3MEPEHHBIX
uHTeHCUBHOCTEH. Mcnonb3ys (yHKIMIO rpaduueckoro oTodpakeHusl mocTpouTh 3D-
n3o0paxenue menu. OnpenenusB U3 MaTpUIbl A 3HaYSHUS 1epBOro (M) U MOCIEAHETo
(I) cronbua, B koTOpBIX copepxkurcs WHpopMmanus. OueHHB u3 H300pakeHUs A
AMara3oH M3MeHeHus h, monydurte ycpeaH€HHyO (1o ajuHe mienu) marpuiy C =

n=1 4
1+(-m) "’
pacnpeeneHust HHTEHCUBHOCTH 110 wupuHe wemn C, .

(C = [M]). HUcnonp3ys naBymepHyio rpaduky, MmocTpoiite rpaduk

- Ckoppekrupyiite rpaguk C,, BbraTs M3 Marpuibl C BEIHYMHY HHTCHCHBHOCTH

(bOHOBOﬁ 3aCBCTKU. OHpeI[eJ'II/ITe IMAPHUHY KOHTYpPAa Ha IOJOBHUHC aMIUIMTYIAbl H

BalUIINTE [0 TPAapUKOM «A = .

- OOpaboTaB Bce n300paykeHMs 1Nl U OLIEHUB BEIMYMHY A ONpesenuTe anmnapaTHyro
¢bynkiuo g (ompenenuTe KakKoi IIUPUHE IS, T.€. KaKOMY MPOCTPAHCTBECHHOMY
pa3mepy, OHa COOTBETCTBYET).

3. 3ananue 3. [TosryyeHue ceKTPAJbHBIX XapaKTePUCTHK cUrHaia @Y

- Cobepure cxemy, Kak IOKa3aHO Ha pucyHke. Bkmouure nutanue @OV u nuranue
craniuu NI ELVIS 1.

- Ucnone3ys naker Signal Express, ouudpyiite 3KcriepiMeHTaIbHbIC JaHHBIE COTIACHO
YKa3aHHBIM TTapaMeTPaM.

- C nomourpio co3nanHoi B cpene LabVIEW mporpammbr 00paboTaiite moinydeHHbIC B
JKCIIEpUMEHTE CUTHajbl myma @OV B 3aBUCMMOCTH OT HampspkeHus nuranus OOVY.
PesynbraTsl opopmuts B MS Excel.

- Hccnenyiite crnekTpalibHble XapaKTEPUCTUKH curHaia ¢ PDY B 3aBUCHMOCTH OT
HarnpshKeHHe nmuTanus. Pesynbrarel opopmuts ¢ momorisio MS Excel.

11.3. OueHouHbIe cpeIcTBA AJIs IPOMEXKYTOUHOM aTTecTaluu

MaTepI/IaJ'ILI I TIPOBEACHU A TCKYLICTO U IIPOMEKYTOUYHOT'O KOHTPOJIA 3HaHUI CTYACHTOB:

No Kommnerenmuu,
H\;] Bun xontpons KonTponupyemsbie TeMbl (pa3/eib) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 CobGecenoBanue npu | Meroauka o0paboTku HaOII0IEHUI K-1
3alMTe OTYeTa
5 CobecenoBanue ipu | Uatepdepomerp dadpu-Ilepo [K-1
3aluTe OT4YeTa
3 CobecenoBanue npu | UccnenoBanue Iddexra 3eemana ¢ IK-1, TIK-2
' 3aIUTe OTYETA nomoinbio [13C-kamepsl
4 CobecennoBanue npu | DAEKTPOONTHUYECKHUH 3P PeKT [K-1, T1K-2
' 3aIllUTe OTYETA Ilokkenbca

IIpuMepHLIA COUCOK BOIIPOCOB K 3a4ETY

- YcrpoiictBo MOII koHIeHCaTOpa ¥ IPUHLIMII €r0 ACUCTBHUSL.
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[Tpunnun padotel mpubopoB ¢ 3apsnoBoi cBssbio [13C poToMarpuiia u e€ apXuTeKkTypa.
[IIymsi B I13C 1 MeTOABI UX YMEHBIIICHUS.

[IpuHuun cynepno3unuu.

Enuanunenii uMnynsce (1enpTa GyHKINS) ¥ eNMHUIHAS (QYHKIHS.

NmmnynbscHas peakuus (anmapatHas QyHKIHS) ¥ TIepexoaHast GyHKIIHS.

CBs13b Mex1y o(x) — y(x) u g(x) — h(x).

AYX, UKX u koo duuueHT nepenayu.

YacToTHBIN METOJ] icCleT0BaHUs KO PUITUEHTA ITepe1adH.

[Titochl ¥ MUHYCBI ompeiesieH st §(X) ¢ MOMOIIBI0 H300paKeHHUS IIEITH.

AmnmnapatHas QyHKIHS TEepeaaroeil CUCTEMBI.

[IpeumymiectBa 2— 00bEKTUBHON CXEMBI NIEpEAAYN U300paKEeHUS.

Kak paGoraeT poTOr/IeKTpOHHBIN YMHOXKHUTEIH

UYro takoe 3¢ (hHeKTUBHOCTh peructpanuu jaerekropa? OT Kakux MapaMeTpoB JAETEKTOpa H

u3nydeHus ona 3apucut? Yrto takoe ¢poroyactb U PoTodPPEeKTUBHOCTH?

IIpumep TecTOBBIX 3aaHMi VI NMPOBEPKHU C(POPMUPOBAHHOCTH KOMIIETEHUMH, YKa3aHHbIX

BbILIE I1.3:
1) ﬂeﬂbma'¢yHK1/[u€1:ll Hasvleaemcs ¢yHK1/ﬂ/lﬂ, ydoeﬂemeopﬂlomaﬂ ycaosusim.
sy ={gmni =)
% " |Omput#0’
(Omput#0 ©
6)8(t)=1_ H‘;H _on S s@adt =1
Onput+0 0
681 =1, nII)m _on [T sma=o;

2)

3)

4)

5)

Ymo npoucxooum ¢ hpomonom, evizeasuium pomosghghexm?

@) noz2nowaemcst INEKMpOHOM;

0) noznowaemces amomom,

8) nepedaem uacmo c8oell IHepP2UU INEKMPOHY;

2) nepedaem uacmo ceoell IHepUU UOHY,

Brusem au enyouna npoHuxHogenus céema 6 pomokamoo Ha pacnpeoesnenue
GpomoanekmpoHos no suepeusim?

a) enusem, m.K. C8em MOAHCem 0C8000HCOAMb INEKMPOHbL He MOTILKO € HOBEPXHOCTIU
Memanna, Ho U U3 HeKOMopoU 21yOuUHbl;

0) He enusem, m.K. INEKMPOHbL 0C8000HCOAIOMCA MOALKO C NOBEPXHOCMU KAMOOQ.
Kaxk 3asucum ¢pomomox om yacmomul u uHmMeHCUBHOCMU NAOAOUie2o Moka?

@) HUKAK He 3a8UCUm;

0) npAMO NPONOPYUOHATILHO,

8) 06pamHoO NPONOPYUOHANLHO,

2) IKCNOHEHYUATIbHASL 3A8UCUMOCTID

Teneckon umeem ouamemp odwvekmuea D=1 m. Kakoea e2o paspewarowas cnocobnocmo
coenacno Kpumeputo Panes (015 onunvl 6oanwvl 550 um)?

a) 6.7 -1077 pag

0) 1.22 nm

8) 6.7 HM

2)5.5-1077 pag
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6) 3auem 6 pomomempuu nebecnvix men mpedyemcs nped8apumMenbHO CHUMAMb MEeMHbLLL
yuacmox neoa?
a) umoovl UCKTIOYUUMb (DOH;
0) umodBL OMKATUOPOBAMb MENEeCKON;
8) UMOObLL UCKIIOUUMb UCKYCCMBEHHbLE 00bEKMbL;
7) Yem onpedensiemcst Koahhuyuenm moputHol dIAeKMpPOHHOU IMUCCUU?
@) MONBKO YUCTIOM BbIOUMBIX DNIEKMPOHOB;
0) MoabKO YUCTIOM NAOAIOWUX NEPBUUHBIX DTIEKINPOHOS,
8) OMHOWEHUEM YUCIA BbIOUMBIX IJIEKMPOHOS K YUCTLY NAOAIOWUX NEPEUUHBIX INEKMPOHOB,

8) Us-3a ueco mensiemcs ygem 8030VUIHOU NAA3MbL NPU YEENUUEHUU OAGIeHUsL OCIMAMOYHbIX

2a308 NpuU UX HaANycKe 8 Pa3psiOHbLIL NPOMENCYMOK?
a) u3-3a nepezpesa niazmvl NPU NOBLIUEHUU KOHYEHMPAYUU,
0) u3-3a HapyweHUst TIOKATbHO20 MEePMOOUHAMULECKO20 PABHOBECUSL;
8) U3-3a UBMEHeHUs. COOMHOWEHUS] KOHYEHMPAYUU 2a308 8030YUHOU CMeCU.

9) Bepno nu ymeepoicoeHue, umo JOKAIbHOe MePMOOUHAMULECKOe PABHOBECUE MOJICEN
cywecmeosams 6 cucmeme moabKo 8 MoM Cyyae, eciiu NPoYeccamu U3nydeHus MO*CHO
npenebpeysb U NAA3Ma A6IAENcs CMOIKHOBUMENbHOU?

a) 6epHo;
0) HesepHo,
10) Bmopuunas s1eKkmponnas 2MUCcus — 3mo UCHyCKaHue 371eKmpoHo8 noo Oeucmeuem
a) Hazpesanus,
0) 21eKMPOMASHUMHO20 UZTYYUEHUS,
8) BHEUWIHE20 HNIEKMPULeCcK020 NOJs,
11) 30H008b1€ MEmMOObL UCCIE008aAHUS NAA3MBL NO3BOAIONM ONPEOeIUMb
@) CpeOHI010 SHEP2UIO DNIEKIMPOHO8
0) KOHYEeHMPayuw amomos 8 8030YHCOEHHOM COCMOAHUU
8) memnepamypy HelumpaibHOU KOMNOHEHMbL NIA3Mbl
12) Cnonmannoe ucnyckanue pomona euwyecmeom
@) mpebyem @HewHe20 8030eUCmEUsi MACHUMHBIM NOJeM
0) mpebyem 6HeuiHe20 8030€UCMBUSL JEKMPUYECKUM NOTIeM
8) He 3a8UCUM OM BHEUHUX 8030ellCMEUll
13) Usmenenue noxkazamensi npeiomieHus Kpucmaiia npu nposeienuu sgpgexma Iloxkenvca
nponopyuoranbHo (E — HanpsoicenHocms 31eKmpuiecko2o nois)
a) E
6) E?
6) E1/2
14) Ilonyeonnosoe Hanpsdicenue ynpagieHus d1eKMpOONMU4ecKo20 MOOVIAAMopd — Mo
HanpsiceHue, npu KOMopom
a) nponyckaue MoOyisimopa MakCUMaibHO
0) cosue Gasz mexncoy ayvamu cocmasisiem noji08UH)Y OJIUHbL BOJIHbL
8) UHMEHCUBHOCMb NPOXOOAUE20 USTYYEHUS YEETUUUBACHICS B0B0E
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Pa3pabopunkmn:

npodeccop, 3aB.kadenpoi, A.¢.-M.H. B.JL., [TaniepHblit
(noonucs) (3aHuMaemas 00IAHCHOCMb) (uHuyuanvl,
Gpamunus)
r/yéw JOLICHT, K.().-M.H. A.A., YepHbIx
(noonucs) (3aHuMaemas 00IAHCHOCMb) (uHuyuanvl,
Gpamunus)

[IporpamMma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu PI'OC BO no HampaBieHHIO
nonarotosku 03.03.02 dusuka.

[TporpamMma paccMoTpeHa Ha 3acefannu kKadeapsl o0mieit u kocMudeckoi husuku UT'Y
«_14 » _wmapra 2022 .

[Iporokon Ne _8 , 3aB. kadenpoii @- B.JI. [1anepHbrii

Hacrosimass mporpaMma He MO:KeT OBbIThH BOCIpPOU3BeleHA HHM B Kakoid ¢opme 0e3

NpeABAPUTEIBHOI0 MNMCbMEHHOI'0 paspeuicHust Kacbe)lpbl-paspaﬁqunKa nmporpaMmmal.



