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1. Hesn 1 3a1a4m JTUCUMILIMHBI (MOXYJIS)

Yactp 11a00paTOpPHBIX 3aHATHH JAHHOTO MPaKTUKyMmMa MPOBOIUTCS C HCIIOJIb30BAHUEM
yuebHoro o6opymoBanus kommnanmu National Instruments (NI). OcHoBHOH 0COOEHHOCTHIO
KOHCTPYKTUBHOTO peuieHus ¢pupmbl NI siBisieTcss mocTpoeHrne 00JbIIoro Habopa NPakTUKYMOB 110
pa3IMYHBIM JTUCHUIIMHAM Ha €IuHOM riatdopme: yHHUBEpCalbHOW JlabopaTtopHOi craHmmu NI
ELVIS. IlporpaMmMHBIM OOecriedeHHEM I peaju3alr IMPOSKTOB Ha OCHOBE ATOW ILIaT(OPMBI
sBIsieTCs cpena BusyaiabHoro mnporpammupoBanus NI LabVIEW. Cpena mosBossier mpoBOauTh
oOydeHHe B MPAKTUYCCKOM, HWHTCPAKTUBHOM pEXKHME B TaKUX OOJACTSIX, KaK KOHTPOJIBHO-
U3MEpUTENIbHbIE 000pYJOBaHHE, CXEMOTEXHHUKA, OJCKTPOHUKA, DIEKTPOTEXHHKA, CHUCTEMBI
yIpaBieHUs, CPEACTBA KOMMYHHUKAIIUHU U JIP.

B onrtuveckoil acTpomonsiMeTpun akTHBHO HCoib3yercs 3¢dekt [lokkenbca, KOTOpHIA
o6aaeT orpoMHBIM ObIcTpoeiicTBreM (opsiaka 10710 ¢), Graromaps yeMy, OH HAXOJUT aKTHBHOE
MPUMEHEHHE B PA3IMYHBIX MOJSPU3AIMOHHBIX aCTPOPU3UUECKUX MPUOOpaXx.

[IporpaMmma Mopaysnst pa3paboTaHa B COOTBETCTBMM C OCHOBHOW 00pazoBaTelbHOMN
nporpamMMoii 1o HamparieHuto moArotoBku 03.03.02- dwusuka, Mo mNPOPWIIO MOATOTOBKH

«ConHeuHo-3eMHas _u3uka» TpemHa3HadeHa IS OOECIeUeHHUs MPaKTHKyMa II0 Kypcey

<<9KCHepI/IM€HTaHBHBIe MCTOABI FeJ'II/IO(I)I/BI/IKe», HU3y4aeMOro CTYACHTaMHU B TCYUCHUC IICCTOIO

ceMeCTpa. I[aHHaH AUCHUILIIIMHA OIMUPACTCA Ha KypC «OKCIIEpUMEHTAJIbHBIC METOIbI FCHI/IOd)I/I3I/IKe))

(b1.B.IB.7.1), mpoBOasIIUiics B TEYEHUHU /-TO CEMECTpPA.
HporpaMMa CTaBUT I€Jb IIO3HAKOMUTH 6YIIYIIII/IX CIICIIUAINCTOB C OCHOBaAMH TEXHHUKHU

(boToMeTpHUECKUX U3MEPEHUI.

3apaum Kypca:
- BbIpabOTaTh y CTYZACHTOB HAaBbIKM OOPaOOTKHU SKCIEPUMEHTAIbHBIX JJaHHBIX;
- IO3HAaKOMUTh CTYAEHTa ¢ OOIIMMHU XapaKTePUCTHUKAMH acTpo(U3UYecKHX MpHOOpOB,
paloTaroLMX B ONTHYECKOM JHara3oHe;
- CHaOAWTbH CTYIEHTOB 3HAHUSIMU O MIPUHIIUIAX JIEHCTBUS TaKUX MPUOOPOB;
- BBIPa0OTaTh y CTYJCHTOB HAaBBIKM pPabOTHI ¢ oOopynoBaHueM kommanuu National
Instruments mpu mpoBeAeHNH pa3IMYHBIX IKCIEPUMEHTATBHBIX UCCIIEIOBAHUH .
3HaHUSA U YMEHHs, IPUOOPETEHHBIE IPU U3YYEHHUH 3TOrO MpeaMera, OyayT BOCTPeOOBAHBI
TP BBITIOJIHEHUU JTUTIJIOMHBIX padoT U B mpoliecce Oyaymiei mpodheccuoHaabHOM NeSITeTbHOCTH.
JlaGopaTopHbIil KOMILIEKC JAaHHOTO MPaKTUKyMa MO3BOJISET HAYYUTh CTY/IEHTOB paboTaTh C
pa3NUYHBIME TPUEMHHMKAMU M3NydyeHHs. B pamkax nabopaTopHbIX paOOT CTYAEHTHI OCBaWBAIOT

OINITUYCCKUC MCTOAbI U3MCPCHUS PA3JTMIHBIX aCTPO(I)I/BI/I‘-ICCKI/IX napameTpoB HEeOECHBIX Tell.



2. MecTo aucuunjunsl (MmoayJas) B crpykrype OITOII:

JluciuIuiiHa OTHOCHTCS K BapHaTUBHOW dYacTH 0a3oBoro 1wkiaa bl w  sBisercs
obs3arenpHOM nucrumumHoi (O/]). OHa u3ydaercst CTyAeHTaMu B 7-M CEMeCTpe TOCIe OCBOCHUS
OoNBIIMHCTBA KypcOB 0Omeld (U3MKM W YacTH KypCcoB TeopeTuueckoi ¢usuku. [lanHas

IMCHHUIUIMHA OIMMpAcTCs Ha Kype «IKCIepuMeHTaabHble MeTozbl renuodusukey (b1.B.JB.7.1),

HpOBOHHMHﬁCH B TEUEHHH 7-TO ceMECTpa.

BxonHble 3HAHUSA, YMEHUS W KOMIIETCHIIMU CTYACHTOB, HEOOXOMUMBIC IS W3YYCHHS
JTUCIUIUIAHBI, OINPEACTSIOTCS WX O0a30BBIMU 3HAHUSMH, IOJYYCHHBIMH Ha MIIAIIAX Kypcax
OakajaBpuaTa TpPH H3YYEHUH CICAYIOIMHUX TUCHUIUINH: «MeToapl MaTreMaTudeckol ¢u3nku",
«Teopernueckas ¢puzuka», «Onrtuka», «OU3UKa COTHEYHOW CUCTEMbI», MeTObl MaTeMaTUYeCKOU

bu3uKy.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHMS JUCHUIIMHBI (MOAYJISA):
[Ipouecc w3ydyeHHs] AUCUMILTAHBI (MOAYINS) HampaBieH Ha (HOPMHUPOBAHHE CIIETYIOIINX
npogpeccuonanbHbIX komnerenuuii (I11K):

- CIOCOOHOCTBIO HCHOJB30BATh CIECHHUATH3UPOBAHHBIC 3HAHUS B 00JacTH (U3UKU IS
ocBoeHHS NPOGMIBbHBIX pu3uueckux aucturum (ITK-1);

- CHOCOOHOCTBIO MPOBOJUTH Hay4yHbIE HCCIEeIOBaHMS B  u30paHHOW  obnactu
IKCIIEPUMEHTAJIBHBIX TEOPETUYECKUX (UBMUECKHX HCCIEAOBAHMA C  MOMOIIBIO
COBpPEMEHHOU NMpUOOPHOH 6a3bl ( B TOM YUCIE CIOKHOTO (PU3MUECKOr 0 000pYyAOBaHUS) U
MH(OPMAIIMOHHBIX TEXHOJIOTHH C y4eTOM OTE€YECTBEHHOTo U 3apybexHoro omnbita (IT1K-

2).

B pe3ynbrate mpoxoxkaeHus JAHHOTO MPAKTHKyMa U U3YYCHUS JUCIIUILTAHBI
«DKCnepUMEeHTaIbHbIE METOIBI B TeIMO(GU3UKE» CTYIEHT OyIeT:
3namep:
- OCHOBHBIE 9KCTIEPUMEHTAIbHBIE METObI, HCTIOIb3yEeMbIE ISl AUATHOCTUKH XapaKTePUCTUK
HEOECHBIX TEJI;
Ymemo:
- IPOBOJIUTH H3MEPEHUS C TIOMOIIBIO COBPEMEHHOT'O MCCIICIOBATEIIHLCKOTO 000y TOBAHUS;
- obecreynBaTh COXpaHEHUE MOTYIaeMbIX TaHHBIX;
- 00pabaThIBaTh MOJYYECHHBIC B XO/I€ UCCIICIOBAHUS JaHHBIE.
Bnaoemn:
- METOJIUKOU pacu€Ta CIeKTPAITbHBIX XapaKTePUCTHK;
- TEXHUKOW MU3MEpPEHUs] CBETUMOCTH HEOECHOTO Tea.



4. O0beM TUCHMILIHHBI (MO1YJIAA) U BUAbI y4e0OHOI padoThI

Bcero CemecTpsl
Bun yuyeoHoii padoTsl nacos /
3a4YeTHBIX 7
eIHHHUIY
AyauTopHble 3aHATHS (BCEro) 54 54
B ToMm uuce: - - - - -
Jlaboparopusie pa6ots (JIP) 48 48
KCP 6/0.17 6
CamocrosiTesibHasi paboTa (Bcero) 90 90
B ToMm uucne: - - - - -
[IpoBeneHUE SKCIIEPUMEHTA B X0J1€ JTa00OpaTOPHOMH 10 10
paboTHI
O06paboTKa IKCIIEPUMEHTAILHBIX JTAHHBIX 10 10
Odopmienne oTdeT 1o J1abopaTopHOit padore 30 30
IToaroroBka k 3amute otyera 1o JIP 40/1.11 40
Buyx npomexxytouHoii artecraimu (3a4er, SK3aMeH ) 3a4er
KonrakTHasi paGora (Bcero) o4 54
OOw1ast TpPyA0€MKOCTh qachl 144 144
4 4
3a4eTHBIC CTMHUIIBI

5. Coneprxkanue QJMCUMILTHHBI (MOTYJIs)
5.1. Coaep:xanue pa3ieoB U TeM JUCHUNIMHBI (MOIYJIS)
Pa3zden 1. Memoouka oopadomku naonrwoenui
1.1.CoBpemMeHHbIE METO/IBI 3BE3IHOM (hoTOMETpHH
1.2.06paboTka n300pakeHuit
1.3.0tHomenne curaan/mym. TemHoBo# curHan. Tunsl mrymoB [13C-kamepsr: pOTOHHBIH,
TEMHOBOM, IIIyM CYMTHIBAHUS, ONITHUECKAs IIEPECBETKA.
1.4 BausiHue TeMIiepatypbl Ha COOTHOILIEHWE CUTHAJI/IITYM
1.5.HepaBHOMEPHOCTb YyBCTBUTEILHOCTH MATPHUIIBI 110 MOJIO
1.6./Inana3oH JTUHESHHOCTH MATPHIIBI
1.7.Pa3pemaromast cmocoOHOCTh. AnmapaTtHasi G yHKIIHS.
Pa3zoen 2. Heeneoosanue Igpghexma 3eemana ¢ nomouwywvto I13C-kamepol
2.1. Knaccuueckas moziens ¢ ¢exra 3eemana

2.2. Nzyuenue r¢dexra 3eemana ¢ nmomoibio nateppepomerpa @adbpu-Ilepo



2.3. Habmrogenue npocroro 3¢ dexra 3eemana

2.4. HaGmonenne anoMmanbHOro 3¢ dexra 3eemana

Pazoen 3. Inexkmpoonmuueckuii 3gpgpexm Iloxkkenvca

3.1. BiusiHUE 3JEKTPUYECKOTO MO Ha TIOKA3aTellb MPEIOMIICHHUS BEIECTBA.
3.2. Dddext Keppa.
3.3. Dddexr [Tokkennca.

3.4. OnpezneneHue TMHEHHOTO JIEKTPOOIITHIECKOT0 KO PHUIIHEHTA

5.2 Pa3nenbl AMCHMILUIMHBI M MEKTUCHMIUIMHAPHbIE CBA3M ¢ 00ecleYuBaeMbIMH

(mocJiexyloUMM) TUCHUIIHHAMHA (MOIYJISIMH)

Ne
/o

HaunmenoBaunue

o0ecreyrnBaeMbIX
(mocneayronmx)

JUCLUILINH

Ne No pazenoB v TeM JTaHHOM JUCIUTUIMHBI, HEOOXOIUMBIX IS
M3Y4YEeHUs 00€CTIeYNBAEMBIX (TIOCIETYIOMINX ) TUCITUTLINH

[IpousBoacTBeHHAsA
IPAKTHUKA: IPAKTUKA IO

IIOJIy4YEHUIO

npodeccuOHaIbHBIX
YMCHMH U OIIbITa
npodeccuoHaIbHON

JACATCIIBHOCTH

Pasnen 1

HUP

Pasnen 1

5.3. Paznenbl M TeMbl AUCHUILIMH (MOAYJ1eil) U BUAbI 3aHATHI

Bunwl 3ansTuil B yacax

Ne | HaumeHoBaHue
HaumeHnoBaHue TeMbl [Ipaxr. JIa0.
n/m paznena Jlexu. Cem. CPC | Bceero
3aH. 3aH.
1. | Pasmen 1 NuTtepdepomerp dadpu- 3 18 26
[Tepo
2 | Pasnen 2 @DOTO3NEKTPOHHBIN 12 18 30
YMHOXKHTEIb
3 | Pasnen 3.4 Mertoanka Ov6pa6OTKI/I 12 18 30
HaOII0IeHU
HccnenoBanue Dddexra
4 | Pazmen 5 3eemana ¢ momolnpio 113C- 8 18 26
KaMephbl
5 | Pasnen 6 DnexkTpoonTUyecKuit 3 pexT 3 18 26
ITokkensca




6. IlepeyeHb ceMMHAPCKUX, MPAKTHYECKUX 3aAHATHI U J1a00OPATOPHBIX padoT

Ne Neo paznena u HaumenoBanue cemuHapos, Tpymoem | Ouenounsic | PopMupyeMsl
n/m TEMBI MPaKTUYECKHUX U J1abOpaTOPHBIX KOCTh cpeacrsa €
JUCLUILIAHBL pabot (uacsr) KOMIIETCHLIUU
(Motyist)
1 2 3 4 5 6
HccenenoBanue XxapakTepUCTUK Otuer no
[13C-xamepsl na0.pao.
1 Paznen 4 P 8 pav.,
cobecenoBaH
ue
N3mepenue crieKTpaabHBIX Otuer o
xapakTepuctuk OOV na0.pao.
2 Paznen 2 p P 12 pao.,
cobecenoBaH
ue
DddekT 3eemana Otuer o
na6.pad. MK-1
Paznen 5 12 ’
A cobecenoan | IK-2
ue
Nurtepdepomerp Dabdpu-Ilepo Otuer no
na0.pao.
Pazpen 1 8 pao.,
cobeceroBal
ue
DnexTpoonTuyeckuit 3G hext Otuer no
[Tokkenbca na0.pao.
Paznen 6 8 pao.,
cobeceroBal
ne
6.1. Il1an camocTosITEe/IbHON PA0OTHI CTY/ICHTOB
. Konnuec
Ne Bun camocrosTensHOM Pexomennyema
HeJl Tema a0O0THI 3ananue g TUTepaTypa T8O
] P patyp 4acoB
1. Bce Tembl - N3y4YECHHE - Odopmutsb otuer | Bes 82
TeopeTU4ecKor yactu | mo nab.paboTe. peKOMeH1yemMa
nab. PaboTsl - 3alIUTUTB paboTy | s IUTEparypa
- opOpMIICHHE OTYETa | MPETIOAABATEIIO
- IOATOTOBKA K 3aIIIUTe
2. Texyiue KOHCYIbTalUH 8

6.2. Meroanueckue yKa3aHusi 110 OPraHU3aluM CaMOCTOSATEIbHOM PadoThI CTYACHTOB
K coBpemMeHHOMY crHenHanuCTy OOIIECTBO MPENbSIBIAET JOCTATOUYHO IIMPOKHHA MEpedeHb

TpeOOoBaHUH,

cpeanu KOTOPBIX HCMAJIOBA)KHOC 3HAYCHHUC HUMCCT HAJIUYUC Y

BBIITYCKHHUKOB

OTIPENIETICHHBIX CHOCOOHOCTEH W YMEHHUS CaMOCTOSITENIbHO JOOBIBAaTh 3HAHMS W3 Pa3IMYHBIX

HCTOYHHUKOB, CHUCTEMATU3HUPOBATH IMOJTYYCHHYIO I/IH(I)OpMaHI/IIO, JaBaTb OLCHKY KOHerTHOfI

(bHHaHCOBOﬁ CUTyalllH. q)OpMI/IPOBaHI/IG TaKoro yMCHUs IPOUCXOAUT B TCUCHHUC BCCro IMEpruoaa

o6yquI/151 qepe3 y4daCTHUC CTYACHTOB B IPAKTHYCCKUX 3aHATUAX, BBINIOJIHCHUC KOHTPOJIBHBIX
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3aJJaHUii U TECTOB, HAIMCAHWE KYPCOBBIX M BBIMYCKHBIX KBaTH(PHUKAIMOHHBIX padoT. Ilpu sTom
caMocCTosITeNIbHas paboTa CTYACHTOB UIPACT PEIIAIOIIYIO POJIb B XOJIE€ BCET0 y4eOHOTO Mporecca.
CamocrosTenbHas paboTa pearu3yercs:

1) HenocpeacTBeHHO B pOIiecce ayAUTOPHBIX 3aHITHH, P BBITIOJIHEHUH J1a0OPATOPHBIX
pabor.

2) B KoHTaKTe C ImpernoaBaresieM BHE PaMOK PACIIUCAHUS - Ha KOHCY/IbTAIMSIX 110 Y4eOHBIM
BOIIPOCaM, B X0JI¢ TBOPYECKUX KOHTAKTOB, IPH JIMKBUAAINUN 33J0OJKCHHOCTEH, IPU
BBITIOJTHEHUH MHIUBUAYATbHBIX 33IaHUN U T.1I.

3) B 6ubanoTeke, qoMa, B OOMIEKUTHH, Ha Kadeape MPHU BHIIOJHEHUH CTYIECHTOM YY€OHBIX U
TBOPYECKHX 3a/1a4.

['paHuIBl MEX Ty 3TUMHU BUJAMU pa0dOT JOCTATOYHO PA3MBITHI, & CAMH BHJIBI
CaMOCTOSITENTLHON pabOTHI epecekaroTcs. Takum 006pa3oM, CaMOCTOSTENTLHON paboTa CTYyICHTOB

MOJKET OBITH KaK B ayaAUTOPUH, TAK 1 BHEC €C.

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

KypcoBbie paboThl HE IPETyCMOTPEHEI.



8. YueOHo-MeTOAMYecKOe U MH(OPMAITHOHHOE O0ecneyeHne TUCIIMILIHHBI (MOIYJIfA):

a) OCHOBHas Tumepamypa

1)

2)

3)

0) OononHumenvHas 1umepamypa

1)

2)

3)

[Manepueiii B.JI. Ontudeckue mMeTojpl B acTpoU3NUECKUX UCCISIOBaHUIX: y4eO. mocooue /
B.JI. ITanepnsiii, A.A. Uepubix. — Upkyrck: U3n-so UI'Y, 2014 . - 145 c. : wn. ; 20 cm. -
bubnuorp. B konie pa3a. - ISBN 978-5-9624-1101-9. - Pexxum nocryna: U3 "bubnmorex". -
Heorpanuu. nocrym.

Brnangumupos, I'.I'. ®usnueckas 31€KTPOHUKA. DMUCCUSL U B3aUMOJICUCTBHE YaCTHI] C TBEPIbIM
tenoMm [OnextponHsid pecype]| / I'. I'. Bmagmmupos. - Mocksa : Jlanp", 2013. - Pexum
noctyna: ObC "U3narensctBo "Jlanw". - Heorpanuu. noctym. - ISBN 978-5-8114-1515-1
[Topmaes, C.B. KomnbsiorepHoe MoaenupoBanue ¢puzndeckux mpoiecco B nakere MATLAB
[Texcr] / C. B. IlopmmeB. - MockBa : Jlanp, 2011. - 736 c. - Pexxum pgocryma: 3BC
"UznatenbctBo "Jlanp". - Heorpanuu. gocrym. - ISBN 978-5-8114-1063-7

%@W e FE Aty %

Kennep, dxepemu. [Tapamnensnoe nmporpammupoBanue B cpene MATLAB ist MHOTOSIACPHBIX
1 MHOTOYPOBHEBBIX BBHIYUCIUTENLHBIX MalINH [ DIEeKTPOHHBIN pecypc] : yuebHoe nocobdue / 1.
Kennep. - OBK. - M. : U3n-Bo MI'Y, 2013. - Pexum pocrynma: OU3 "bubamorex". -
Heorpanuu. noctym. - ISBN 978-5-211-06428-7

l'omukoB, A. M. Moaynsuus, KOAUMPOBAaHUE U MOAECIUPOBAHUE B TEJICKOMMYHHUKAIMOHHBIX
cucremax. Teopuss M mpakTuka [Onektponsslii pecypc] / A. M. lomukoB. - l-e u3g. -
DneKTpOH. TeKCTOBbIE NaH. - [b. M.] : Jlanb, 2018. - 452 c. - OBC "Jlanp". - HEOrpaHu4. JOCTYII.
- ISBN 978-5-8114-2748-2)

Kyp6aroB, JI.LH. OntosnekTpoHWKa BUAMNMOTO M HMH(PPAKPACHOTO JHAMA30HOB CIIEKTpa
[DnexTpoHHEbI pecypc] : HayuHoe uznanue / JI. H. Kyp6aros. - OBK. - M. : U3a-s0 MOTH,
1999. - 321 c. - Pexxum pocrymna: U3 "bubmuorex". - Heorpanuu. poctym. - ISBN 5-89155-
041-5
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8) npoecpammnoe obecneuenue

1)

2)

3)

4)
5)

6)

7)

NI LabVIEW ™ | Nmeercs KOMMepYecKast IMIECH3US IS yIeOHBIX 3aBEACHUI
(axamemMuuecKas JIMIEH3MS CO CTAaHIAPTHON CEPBUCHOM MOIICPIKKOM, 3aKyIIaeTCsI
exerogHo, 1 rox).

NI ELVISmx Software for NI ELVIS 11 & NI myDAQ NI. — National Instruments. — Bepcus
MEePUOINYECKH OECIIaTHO aBTOMATHUECKHU OOHOBJISIETCS € caiiTa MPOU3BOAUTEIS YEPE3 CETh
Wutepner. M3navanbHO npuiiaraeTcst BMecTe ¢ apaiiBepamu k obopynoBanuio NI ELVIS 11
& NI myDAQ — (mponpuerapHoe IporpaMMHOe 00ecIiedeHre, He TPeOyroIas 3aKIII0UeHUs
KOMMEPUECKOro J0roBopa)

Microsoft Word u Microsot Excel B coctaBe makera MS Office. JIuneH3ust Ha HOBbIC
BEPCUU TIEPUONIECKH O0HOBIIsIeTcst LIeHTpoM HOBBIX MH(POPMAIIMOHHBIX TexHonoruit UTI'Y
110 BCEMY YHUBEPCHUTETY.

LibreOffice 5.3.2 (freeware 6eccpouHo).

AcquireControl ©. — Copyright Allied Vision Technnologies GmbH. — nporpamma
ynpasnenus kamepoit Prosilica GT 2000 NIR. — nuniensuss FREEWARE. — 6ecrathoe
aBTOMATUYECKOE OOHOBJICHHE /IO HOBBIX BepcHii uepe3 IHTEepHET ¢ caifTa MpOU3BOIUTEIS. —
https://www.alliedvision.com/en/products/software/acquirecontrol.html

GNU Octave, version 4.0.0 © 2015. - FREEWARE. — nporpamma MatemaTH4ecKoi

00paboTKHU JaHHBIX, MOEpKUBatoas Gopmat GaiaoB «.m». — CBOOOJHOE MPOrPaMMHOE
o0ecrieueHne ¢ OTKPBITHIM KOJIOM.
SciDAVis 1.D013. — FREEWARE. — nporpamma 00paOOTKH JaHHBIX U TPEICTABICHUS UX

B rpaduueckoi popme. — 6eccpoyHO

2) baszwl aaHHblx, qubOpMLII/;MOHHO'CI’ZpaGOI{Hble U nouckoensle cucnmemnsl

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

Www.ni.com\russia

http://www.labview.ru/

http://library.isu.ru/ru

. DY3 «bubanorex» https://isu.bibliotech.ru/
. DBC «Jlaub» http://e.lanbook.com/

. 3bC «PykonT» http://rucont.ru

. 3BC «Aiibykex http://ibooks.ru

B cucreme o6pazoBarensrnoro moprana UI'Y (http://educa.isu.ru/) pazmenieHs
METOJIMYECKUE MaTepHAIIbl M 33/IaHUS TIO0 TAHHOW JUCITUILINHE.

9. MarepuajibHO-TEXHHYECKOe o0ecnedeHne IUCHUIINHbI:

1)

JlaGopaTopHblii CTEHJ MO HCCIEIOBaHUIO Xapakrepuctuk ®DY ¢ KommbloTepoM u

COOTBCTCTBYIOIIIUM ITPOTPAMMHBIM obecrieueHuEM.


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 HCCaeIoBaHUI0 xapakTepucTHK [13C-kamepsl ¢ KOMIBIOTEPOM U
COOTBETCTBYIOIIUM IIPOrPaMMHBIM 0OecTieYeHUEM.

3) Jlabopatopusbiit komruieke NI ELVIS 11.

4) Hoyroyku Lenovo B590 (4 miT.), ¢ yCcTaBJICHHOW Ha HUX IMOCTABIIMKOM OIEPAIlMOHHOMN
cucremorr  Windows 8 (WIN8 EM), makerom LibreOffice, nmpaiiBepamu ycTpo#CTB
naboparopnoro komruiekca NI ELVIS 11, npaitBepamu miist ynpaienus [13C-kamepoid.

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

BHUJIC, B TOM YHUCJIE B AaBTOPCKOM Y4€OHOM ITOCOOUH.

10. O6pa3oBaresibHbIE TEXHOJIOTHHI

HoBple 3HaHUS CTYACHTHI TIOJIYYalOT CaMOCTOSITEIBHO W3 METOAWYECKUX OIHMCAHUM.
[IpakTHyeckuM HaBbIKaM OHH OOYyYarOTCS TMPH BBIIOJHEHHH JaOOpaTOpHBIX paboT mmox
PYKOBOJICTBOM IperofaBaTels.

B xome nmabopaTtopHbIX pabOT CTYIEHT TOTOBUT OTYET, BKIIOYAIOMIMKA B cebe cremyrolme
DJIEMEHTHI:  ONHCAaHUE OJKCIEPUMEHTa, CXeMa, TaOJMUIbBl OSKCIEPUMEHTAJIbHBIX  JIaHHBIX,
OCIMIJIJIOTPAaMMBI (B BUJIE CKPUHIIIOTOB), OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

CTyneHThl BBINOJHSIOT pabOThl HEOONBIIMMHU TPYyMNIaMH, 0OCYXkAas IMOCIEeT0BATEIbHOCTD
JEHCTBUM, U BMECTE aHAIM3UPYIOT MOJY4YEHHbIE pe3ynbTaThl. [locnenoBaTeabHOCTh BBIMOIHEHUS
paboTHI 33/1a€TCs CIAEAYIOMINM 00pa3oMm:

1) Mamnas rpynma (3 denoBeka) BBIOMpAeT B COCTaBE CBOCH IPYIIIbI PYKOBOJIUTEIS, 3a1a4a
KOTOPOTO pacrpeleuTh O0S3aHHOCTH U CIUIAHUPOBATh BBINOJIHEHHE J1abOpaTOpHON
palboThI OT MOATOTOBKU 000PYIOBaHMS 10 3aIIUTHI OTYETA.

2) CTyaeHTHI 3HAKOMSITCS C TEOPETHYSCKUM MaTEPUATIOM.

3) 3HAKOMCTBO C TEpevYHEeM MPHOOPOB W MpHUHAIEKHOCTeH. COOMpaHHE SICKTPUYECKOMN
CXeMBbI (eCIM HY>KHO), MOAKIIIOYeHHE IPUOOPOB M KOMIIBIOTEPA.

4) BBbINOIHEHUE YKCIICPHMEHTA COTTIACHO X0y pabOThl, yKa3aHHOMY B METOJIUYKE.

5) Hamucanue mnporpamMmbl s 00paOOTKH 3KCIEPUMEHTAIBHBIX JAHHBIX (BO3MOXHO
TpeOyeTcsi BpeMs WJIM BBIOJHEHHWE OTACIBHOTO 3aJaHWe I YCBOSHHS OCHOBHBIX
MPUHIIUIIOB IPOTPAMMHUPOBAHUSI B UCIIOIB3yEMOM MTPOTPAMMHOM IAKETE)

6) OOpaboTka »SKCIEPHMEHTAIBHBIX JaHHBIX. BHECEHHWE COOTBETCTBYIOIIMX TaOJIHIL,
rpaduKoOB, TMarpaMM B OTYET.

7) ToxroroBka u odopmieHHEe OTYETa MO JabopaTopHOi padoTe. OTBETHI HAa KOHTPOJBHBIE
BOMPOCHI B MeToAnuKe. YeTkoe popMynupoBaHUE BHIBOJIOB 11O padoTe.

8) IloaroroBka K 3aIuTe OTYETA (C YYETOM U3YUCHHUSI TEOPETUIECKOTO MaTepraa).

9) 3amura oTUeTA.
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11. Ouenounnie cpeacrsa (OC)

Popma TEKYIIETO KOHTPOJIS: CO6CCCI[OB8,HI/I€ BO BpEMi J'Ia60paTOpHI)IX pa60T, IIPOBEPKA OTUCTOB.

s momycka K 3a4€Ty TpeOyeTcsl MOTHOCTHIO BBIMIOJNHUTH BCE JTaOOPATOPHEIC, CIATh OTYETHI H
00CYIIUTh C TIperoaBaTelieM MOTYYCHHBIE PE3YJIbTAThI M0 KKIOW paboTe (B TOM YUCIEC OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI), IOJTYYUB IIPU ITOM OTMETKY O cJaue.

Bujg mpoMeXyTOUYHOM aTTeCTaluK: — 3a4eT.

®onp oueHouHbIX cpeacTB (POC) npencraBieH B NPUITOKEHHUH.

11.1. OueHounble cpeacTBa AJi BXOJHOTO KOHTPOJISI

JIyist u3ydeHusl JTaHHOTO Kypca CTYACHT JAOJKEH 3HAaTh OCHOBBI HHPOPMATHUKH, YMETh IOJIb30BAThCS
KOMITBIOTEPOM Ha TPOJABHUHYTOM YPOBHE, MPOCIYIIATh MOJAPOOHYI0 TEXHUKY OE30MACHOCTH TpHU
paboTe co CIIOKHBIM MUPPOBBIM 000PYTOBAHHEM.

11.2. OnieHouYHBIE CPEACTBA TEKYLIErO0 KOHTPOJIS

[TpumepHBbIe BONPOCHI JUIsl TEKYIIIETO KOHTPOJIS:

1) Touemy

2) Yto npoucxoaut ¢ GOTOHOM, Bbi3BaBIIUM (oTod(hdherT?

3) Bumser nu riayOMHa MPOHUKHOBEHUS CBETa B (POTOKATOJ] HA pacipe-/IeieHue
(OTO3IEKTPOHOB MO SHEPTUAM?

4) Kax 3aBHCUT (POTOTOK OT YaCTOThl © MHTEHCHMBHOCTH IaIAI0IIET0 TOKa?

5) B uém cocTouT raBHOE OTIHYKE (HOTOIICKTPOHHBIX YMHOKHTEIICH OT OOBIYHBIX
dhoTOd71EMEHTOB?

6) UYto Takoe BTOpHYHAS JJIECKTPOHHAS SMHUCCHS M KaK OmpeesseTcs KodpUIHeHT 3Toro
SIBJICHUSI?

7) MOHO JI B KaUeCcTBE MeTaJlIa JUIsl SMUTTEpa UCIOIb30BaTh TAKKEe, Y KOTOPBIX
KO2(DPUITMEHT BTOPUUHON IMUCCUU MEHBIIE €TMHUIIBI?

8) IMouemy st U3MEPEHHUS CIA0BIX CBETOBBIX MOTOKOB MMPUMEHSIOT HE IPOCTO (HOTOIIEMEHTHI,
a UMEHHO ()OTOAIEKTPOHHBIE YMHOKUTEIH?

9) CKoOJIBKO 3MHUTTEPOB J0DKeH HMeTh DY, 4TOOBI 00ECIEUNTh YCHUICHUE IEPBUYHOTO TOKA
B 1000 pa3, ecnu k03P PUIHEHT BTOPUYHON IMUCCUH paBeH 27

10) Kak u3MeHHUTCs BOJIbT-aMIiepHasi Xapaktepuctuka OOV, eciiu HHTEHCHBHOCTD CBETa
YBEJIUYUTH?

11) Yem onpenensitoTcsi 3HAYCHHS TIOTPEITHOCTH B CIIEKTPATIbHOM Pa3pellieHUH HEU3BECTHOTO
nuka?

12) Kak HaiiTi miomaap CeKTpaabHO’ JTHHUH?

13) Uem onpenessiroTcs anekTpuueckue mapametpsl [13C?

14) Yem onpenensitoTcs cieKTpaibHble Xapakrepuctuku [13C?

15) Ha uém ocHoBaHbI pu3rueckue npuHIUIbI pabotsl [13C mprudopos?

IIpumep 3aaaHmil K IPAKTUYECKUM 3aHATUIM:

1. 3apanme 4. UcciienoBanue crneKTpaibHBIX XapaKTepucTHK HHTepdepomerpa Dadpu-
IIepo.
- HapucoBaThs ONTHYECKYIO CXEMY YCTAHOBKH.
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-  Bpeuumcnute pa3HOCTh X04a MEXAYy HHTEPQEPUPYIOIIUMH JydaMH H  OIICHUTH
MakCUMalIbHBIM mopsagok uHTepdepernun (d= 3mm, A = 5460A - 3enénas nuHUA

pTYyTH).
- Bprumciure ob6macte cBoOOmHON aucniepcun  uHTEpdepomerpa Dabpu-Ilepo 1o

AZ
opmyie Aly = —. Ay BEIYHUCIUTH aHICTPEMAX.
0= 34 0

2. HccaenoBanue xapaktepucTuk II3C-maTpuubi:

- B cpene MathLAB wu mnoayunts wmarpuny (A = [M]) 3HaYeHHI H3MEPEHHBIX
uHTeHCUBHOCTEH. Vcnonb3ys QyHKIMIO Tpaduueckoro oTodpakeHus: nmocTpoutsh 3D-
n3o0paxenue menu. Onpenenus U3 MaTpUIbl A 3HaYCHUS MEepBOro (M) M MOCIETHEro
(I) cronbua, B koTOpBIX comepxkutcs WH(popmanus. OUeHMB W3 W300paKeHHS A
AMara3oH M3MeHeHus h, monyunte ycpeaHEHHYIO (Io aiuHe mmienu) marpuny C =

n=1 4m
1+(-m)’
pacnpeeneHust HHTeHCUBHOCTH 110 wupuse wemn C, .

(C = [M]). Hcmonp3ys naByMmepHyr rpaduKy, IOCTpoiite rpaduk

- Ckoppekrupyiite rpadpuk C,, BbTS 13 Marpuusl C BEIMYHHY HHTCHCUBHOCTH

(bOHOBOﬁ 3aCBCTKU. OHpeI[eJ'II/ITe IIAPHUHY KOHTYpa Ha TIMOJIOBHUHC aMIUIMTYAbl U

BAIIUIINTE 0] rPapUKOM «A . = .

- OO0paboTaB Bce n300pakeHMs LIeNIel U OLIEHUB BEJIMYMHY A ONpeAeauTe annapaTHyro
bynkuuo g (ompelenuTe KakKoil IMUPUHE I, T.€. KaKOMY MPOCTPAHCTBECHHOMY
pa3mepy, OHa COOTBETCTBYET).

3. 3ananue 3. [TosryyeHue CEeKTPAJLHBIX XapaAKTEPUCTHK cUTHAIa PIY

- Cobepure cxemy, Kak IOKa3aHO Ha pucyHKe. Bxkmouure nutanue @OV u nuranue
cranuuu NI ELVIS 1L

- Ucnone3ys naker Signal Express, oundpyiite skcriepiMeHTaIbHbIC JaHHBIE COTIACHO
YKa3aHHBIM ITapaMeTpaM.

- C nomourpio co3nannoi B cpene LabVIEW mporpammbr 00paboTaiite monydeHHbIC B
JKCIIEpUMEHTE CUTHajbl myma @OV B 3aBUCMMOCTH OT HampspkeHus nuranus OOVY.
Pesynbratsl opopmuts B MS Excel.

- Hccnenyiite crnekTpalibHbIe XapaKTePUCTUKH curHaia ¢ PDY B 3aBUCHMOCTH OT
HarnpsbkeHHe nmuTanus. Pesynbsratet ohopmuts ¢ momorisio MS Excel.

11.3. OueHouHsble cpecTBa AJIs IPOMEKYTOUHOM aTTecTaluu

MaTepI/IaJ'ILI I TIPOBEACHUA TCKYILICTO U IPOMEIKYTOYHOI'O KOHTPOJIA 3HaHUM CTYACHTOB!

No Kowmmereniun,
H\;‘I Bun xoHTpOIIA KonTponupyemsie TemMbl (pa3aesnbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJUPYIOTCA
1 CobGecenoBanue npu | Meroauka o0paboTku HaOIr0AEHUI K-1
3aIUTe OTYeTa
5 CobecenoBanue ipu | Uatepdepomerp dadpu-Ilepo [K-1
3aIUTe OTYeTa
3 CobecenoBanue npu | UccnenoBanue Jddexra 3eemana ¢ IK-1, TIK-2
' 3aIUTe OTYETA nomotbio [13C-kamepsl
4 CobecenroBanue npu | DAEKTPOONTHUYECKHH 3P PeKT [K-1, T1K-2
' 3aIlUTe OTYETa Ilokkenbca

IIpuMepHLINA COUCOK BOIIPOCOB K 3a4ETY

- YcrpoiictBo MOII koHIeHCaTOpa ¥ IPUHLIMII €r0 ACUCTBHUS.
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[Tpunnun padoTel mpubdopoB ¢ 3apsanoBoi cBssbio [13C poTomarpunia u e€ apXuTeKTypa.
[Iymsl B I13C 1 MeTOIBI KX YMEHBIIICHUS.

[IpuHuun cyneprno3uiuu.

Enuanunbnii uMynse (1eapTa QyHKINS) U eNMHUIHAS YHKITHS.

NmmynbscHas peakuus (anmapatHas yHKIMS) ¥ iepexoaHast GyHKITU.

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

AYX, UKX u koo duuneHT nepenayu.

YacToTHBIN METOJ] icCcleT0BaHUs KO UITUEHTA ITepe1adH.

[Tintocel 1 MUHYCBI omipeiesieHust §(X) ¢ MOMOIIBI0 H300paKeHHUS IIEITH.

AnmnapatHas QyHKIUS IepeJaroieil CHCTEMBL.

[IpeumymiectBa 2— 0ObEKTUBHOM CXEMBI IIEpeaadd H300paKECHHUSI.

Kak paGoraeT poTOr/IeKTpOHHBIN YMHOKHUTEH

Uro takoe 3¢ (heKTUBHOCTh peructpanuu jaerekropa? OT Kakux HapaMeTpoB JAETEKTOpa H

u3ny4deHus ona 3apucut? Yto takoe ¢poroyactb U PoTodPPeKTUBHOCTH?

IIpumep TecTOBBIX 3alaHMI VI MPOBEPKU C(POPMUPOBAHHOCTH KOMIIETEHUMI, YKa3aHHbBIX

BblIIleE 11.3:
1) ﬂeﬂbma‘¢yHK1/ﬂleﬁ Hasvleaemcs ¢yHKLﬂ/lﬂ, ydoeﬂemeopﬂmma}l yciaosusim.:
5(t) = eomput = 0.
% " |Omput#0’
(Onput # 0 )
6)8(t)=1_ H‘;H _on S swat=1
Onput#0 o
681 =1, nII)m _on [T smat=o;

2)

3)

4)

5)

Ymo npoucxooum ¢ hpomonom, evizeasuum ¢pomosghgexm?

@) noanowaemcst INEKMpPOHOM,

0) noenowaemcs amMomom,

8) nepedaem uacmo ceoell IHepUU INEKMPOHY;

2) nepedaem yacmo ceoell IHepUU UOHY,

Brusiem nu enyouna nponuxkHoeenus céema 6 homokamoo Ha pacnpeoeierue
Gdomoa1ekmporo6 no dnepeusim?

@) enusiem, m.K. C8em MONCEM 0C80H0IHCOAMb INEKMPOHBL HE MOJILKO C NOBEPXHOCIU
Memanna, Ho U U3 HeKOMOpoU 21yOuUHbl;

0) He énusem, m.K. INEKMPOHbL 0C8000HCOAIOMCSA MOALKO C NOBEPXHOCMU KAMOOd.
Kaxk 3asucum ¢pomomox om yacmomul u uHmeHcusHoCmu nadaruje2o moxka?

@) HUKAK He 3a8Ucum,

0) npAMO NPONOPYUOHATILHO,

8) 06pamHo NPONOPYUOHANLHO;

2) IKCNOHEHYUATbHASL 3A8UCUMOCTID;

Tenecxon umeem ouamemp oovexmusa D=1 m. Kakosa eco paspewarowas cnocobnocmo
coanacho kpumepuio Panest (051 dnunot goanvl 550 Hm)?

a) 6.7 -1077 pag

0) 1.22 Hm

8) 6.7 HM

2)5.5-1077 pan
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6) 3auem 6 pomomempuu nebecnvix men mpedbyemcs nped8apUMenbHO CHUMAMb MEMHbLLL
yuacmox Heb6a?
a) umoovl UCKIIOYUUMb (DOH;
0) umodvL OMKATUOPOBAMb MENEeCKON;
8) UMOObL UCKIIOUUMb UCKYCCMEEHHbLE 00EKMbL;
7) Yem onpedensiemcst KoIhhuyuenm 6moputHol dINeKMpPOHHOU IMUCCUU?
@) MOJBKO YUCTIOM 8bIOUMBIX INIEKMPOHOS;
0) MoAbLKO YUCTIOM NAOAIOWUX NEPBUUHBIX DTIEKIMPOHOS,
8) OMHOWIeHUEM YUCIA BbIOUMBIX JTIEKMPOHOE K YUCTLY NAOAIOWUX NePEUYHBIX INEKMPOHO8;

8) Us-3a ueco mensiemcs ygem 6030YUIHOU NAA3MbL NPU YEENUUEHUU OAGLEHUs. OCMAMOYHbIX

2a308 NpU UX HaANYcKe 8 Pa3psOHbLIL NPOMENCYMOK?
a) uz-3a nepezpesa niazmvl NPU NOBbIUEHUU KOHYEHMPAYUU,
0) u3z-3a HapyweHUs TIOKATbHO20 MePMOOUHAMULECKO20 PABHOBECUSL,
8) U3-3a UBMEHeHUs COOMHOWEHUSL KOHYEHMPAYULL 2A308 8030VUHOU CMECU.

9) Bepno nu ymeepoicoeHue, umo JOKaAIbHOe MePMOOUHAMULECKOe PABHOBECUE MOCEN
cywecmeosams 6 cucmeme moybKo 8 mom Ciyyae, eciu nPOYeccamu UsLyYeHUst MOHCHO
npenebpeusb u NAA3Ma A615emcs CMOIKHOBUMENbHOU?

a) 6epHo;
0) HesepHo,
10) Bmopuunas s1eKmpoHnas 2MUCCUsL — MO UCHYCKAHUE JJIeKMPOHO8 NOO Oelcmeuem
a) Hazpesamnus,
0) 21eKMPOMASHUMHO20 U3TYYeHUS;
8) BHEWIHE20 JIeKMPU1ecKo2o noJist,
11) 3on006bIe MEMOObL UCCICO0BAHUSL NAAZMbL RO360ISION ONPEOCTUNMb
@) CPEeOHIOI0 DHEPSUIO DNIEKMPOHOS
0) KOHYyenmpayuro amomos 8 6030YHcOeHHOM COCMOHUU
8) memnepamypy HelumpaibHOU KOMROHEHMbL NILA3MbL
12) Cnommannoe ucnyckanue gpomona sewecmeom
@) mpebyem @HewHe20 8030eUCMEUs MACHUMHBIM NOJIeM
0) mpebyem 8HeuwiHe20 8030€UCMBUS JIEKMPUYECKUM NOTIeM
8) He 3a8UCUM OM BHEUHUX 8030elCMEULl
13) Usmenenue nokazamens npeiomieHus KpUCMaia npu nposieienuu sgpgexma Iokkenvca
nponopyuoraivo (E — nanpsoicennocms 31eKkmpuiecko2o nois)
a) E
6) E?
6) E1/2
14) [Ilonyeonnosoe HanpsdceHue ynpaeienus INeKMpPOONMuUYecKko20 MOOYIAmopa — 3mo
HanpsceHue, npu KOmMopom
@) NPoNycKanue MoOyIAmMopa MakCUMAiIbHO
0) cosue gasz mexncoy ayvamu cocmasisem noji08UH)Y OJIUHbL BOJIHbL
8) UHMEHCUBHOCMb NPOXOOAWE20 U3NYUEHUs YEeTUUUBAENICS 8080€
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