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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

doToMeTpuss M MOJMSPUMETPHUS SIBIAIOTCA BAKHEHIIMMHU METOJAMH ACTPOHOMHYECKUX
ucciefoBaHuii. MHoromnBeTHas (OTOMETpUs IO3BOJSET Yy3HATh paclpesielieHue SHEpruu B
CIEKTpax acCTPOHOMHYECKMX OOBEKTOB W TOJYYHTh MpeAcTaBleHHEe 00 ux (uznyeckux
XapaKTepUCTUKaX — TeMmIepaType, CBETUMOCTH, Macce. MccienoBaHue pa3javyuHBIX THUIIOB
(boToMeTpHUYECKON MTEPEMEHHOCTH 3BE3/ U TaJlaKTHK HEOOXOAMMO ISl TOHUMAHUS TPOUCXOISAIINX
B HUX IIporieccoB. B mocneanue aBa necsrtuierus 6garogapst HOBBIM COBPEMEHHBIM NPUEMHUKAM
(IT3C) Bo3mokHOCTH  (oTOMETpHH  CWIbHO yBenumuwinuch. [I3C-npuémaukn  obnamaroT
HezocTaTkaMu. HekoTopble U3 HUX CBsI3aHbl C IPOOJIeMaMM TEXHOJIOTMU M3TOTOBJIEHUS MaTpUIl U
acTpOHOMBI Tiepes] HUMH OeccuibHbl. C IPYrMMU HEJOCTAaTKAMH MOXHO OOpOTBHCS, yiydluas
METOAMKY HAOJIIOICHUH 1 UX 00pabOTKH.

Yacte 1a00paTOPHBIX U MPAKTUYECKUX 3aHSATHNA MPOBOAMTCS C MCIOJIB30BAHUEM y4eOHOTO
obopynoBanus komnauuu National Instruments (NI). OcHoBHO# 0COOEHHOCTBIO KOHCTPYKTHBHOIO
pemrenus ¢upmbl NI siBisieTcss mMoOCTpoeHHE OONBIIOr0 HabOpa MPAKTUKYMOB IO PA3THMYHBIM
JTUCIUIIIMHAM Ha eAuHOM IiaTdopMme: yHHMBepcalibHOW JabopatopHoit cranuuu NI ELVIS.
[TporpaMMHBEIM OOecCIieYeHHEM JIJIsl peaU3aliK TPOCKTOB HA OCHOBE 3TOH IMIaT(GOpPMBI SIBISICTCS
cpena BusyaipHoro nporpammupoBanust NI LabVIEW. Cpena mo3Bossier npoBoauTh oOydeHHE B
MPAKTUYECKOM, HHTEPAKTUBHOM DPEKUME B TaKUX OOJIACTSAX, KaK KOHTPOJILHO-U3MEPHUTEIHHBIC
000Opy/nOBaHUE, CXEMOTEXHHKA, HJIEKTPOHUKA, DJIEKTPOTEXHHKA, CUCTEMbI YIIPABICHHS, CPEICTBa
KOMMYHHKAITUH | JIP.

[IporpaMMa cTaBUT HeJdb MO3HAKOMHUTH OYAYIIMX CIEHUATHCTOB C OCHOBAMHM TEXHUKU
(hOTOMETPUUYECKUX H3MEPEHUH.

3apaum Kypca:

- MO3HAaKOMUTH CTYJICHTA C OOIIMMH XapaKTEPUCTHKAMH (H)OTOMETPUIECCKUX MPHUEMHUKOB;
- CcHaOOUTh CTYAEHTOB 3HAHMSAMM O INPUHOMIAX JAEHCTBHS HPUOOPOB € 3apsI0BOH
CBSI3BIO;
- MO3HAKOMUTh C IPUHIUIAMHU PaObOThl (POTOIIEKTPOHHOTO YMHOXKUTEIS;
- BBIPa0OTAaTh Yy CTYJCHTOB HAaBBIKM pPa0OTHI ¢ oOopynoBaHueM kommanuu National
Instruments mpu mpoBeAeHNH pa3IMYHBIX IKCIEPUMEHTATbHBIX UCCIIEIOBAaHUH.
3HaHUS U YMEHUS, IPUOOpPETEHHBIE IPU U3YUEHUH 3TOTO IpeaMeTa, OyayT BOCTpeOOBaHBI
IIPYU BBIIOJHEHUU KYpPCOBBIX M JHUIUIOMHBIX paboT M B mporecce Oyayuieid npodeccHoHalbHON
JESTEIbHOCTH.
JIaGopaTopHBbIif KOMIUIEKC JaHHOTO MPAKTUKYMa M03BOJIET HAYUYUTh CTYIEHTOB PaboTaTh C
pa3IMYHBIMM NpUEMHHUKaAMM U3Ty4deHHs. B pamkax nabGopaTopHbIX paOOT CTYJAEHTHI OCBAauMBaIOT
OINITUYECKHE METO/Ibl U3MEPEHUS PA3IUUHBIX ACTPOPUZNUECKUX NTaPAMETPOB HEOECHBIX Tell.

1. Mecto nucuumiaunsl (MmoayJsi) B ctpykrype OIIOII BO

JucuummuHa «OKCIEpUMEHTaIbHbIE METOAbl B TeTMO(H3UKE» OTHOCHUTCS K YacTH,
dbopmMupyeMoil ydacCTHUKaMH 0Opa30BaTENIbHBIX OTHOIICHHWH Onoka bl W sBIsieTCs AUCIUTUITMHON
o BeIOOpy (/IB).

Bxonnwie 3HaHMS, yMEHUS W KOMIIETCHIIMM CTYACHTOB, HEOOXOAWMBIC /I HW3YYCHHS
JTUCIUIUTAHBI, OINPEACNSIOTCS WX O0a30BBIMH 3HAHUSMH, IOJYYCHHBIMH Ha MIIAIIINX Kypcax
OakajmaBpuaTa TpPU HW3YYEHUH CIEAYIOMUX TUCHUTUINH: «MeToapl MareMarndeckol ¢Gu3uku",
«Teoperudeckas ¢puznka», «OnTuka», «OU3MKa COIMHEYHOU CUCTEMBI», «METOIbI MaTeMaTHIEeCKON
buzukm».



I11. TpeOoBaHusA K pe3yIbTaTaM OCBOCHHMS JMCIUIIIHHBI

[Ipouecce
KOMIIeTeHIN i

W3y4ECHUS

JTAHHOM  JTUCIIUILINHBI

HampaBieH Ha (OPMHUPOBAHUE CIEAYIOUINX

- CnocobeH MpoBOAUTh HAyYHbIE UCCIIEAOBAHUS B U30pPaHHON 00JIAaCTH SKCIIEPUMEHTAIBHBIX
U (WIN) TEOPETUYECKUX (HPU3NYECKUX HUCCIIEIOBAHUH C MOMOIIBIO COBPEMEHHON NMPHOOpHOH
0a3pl (B TOM 4YHCIEC CIOXXHOTO (U3MYECKOro OOOpYJIOBaHUA) W HMH(POPMAIIMOHHBIX
TEXHOJIOTHI ¢ yIETOM OTEYECTBEHHOTO U 3apybesxHoro omnbita ([1K-2).

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 1O JUCHHUIJINHE (MO1YJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH I0CTHKEHHUs KOMIIeTeHIN i

Komnerenuus Nuauxkaropsbl Pe3yabTarnl 00yyeHus
KOMIIeTeH U
TIK-2 HIK k21 3Haer:
CnocobeH OCylIEeCTBIISITh | -  OCHOBHBIE  SKCHEPUMEHTAIbHBIE  METOMbI,
BBIITOJIHEHHE WCIIONb3YEMBIE ISl AUATHOCTUKH XapaKTEPHUCTHK

IKCIIEPUMEHTOB U
oopmMiieHHE pe3yNIbTaTOB
HCCJICIOBAHUY U
pa3paboTok

HeOECHBIX TEJI,
- YCTPOHCTBO M MPUHUUN JCHCTBUS
(hOTOAIEKTPOHHOTO YMHOKHTEIIS;
- ycTpoicTtBo u npuHuun aeiicreus [13C-
KaMepBhl.
Ymeer:
- IPOBOJUTH U3MEPEHHS C TTOMOIIHI0 COBPEMEHHOTO
HCCIIEIOBATENLCKOTO 000PYI0BaHUS;
- obecnieynBaTh COXpaHEHUE MOTYyIaEeMBbIX JaHHBIX;
- 00pabaThIBaTh MOJYUYEHHBIE B XOJI€ UCCIIEIOBAHUS
JaHHBIC.
Baageer:
- METOJIUKOM 00paOOTKU CTATUCTUUYECKUX JAHHBIX;
- TEXHUKOM U3MEpEeHHUsi CBETUMOCTH HEOECHOTO Tela
¢ nomoiupto [13C-kamepsl.
[

HJIK k2.2

Crioco6eH oCyIecTBISITh
Hay4YHOE PYKOBOJICTBO
MPOBENCHUEM
WCCIIETOBaHU 110
OTACJIBHBIM 3aJa4aM

Ymeer
PaGorats B rpymrie, INIaHUPOBATh U PACIIPENETATH
OTJIeNbHBIE 3a7]a49u PabOTHI
Baapgeer:
L] OCHOBHBIMHA HpI/IeMaMI/I
HCCJIEIOBATENBCKOM pabOTHI.

Hay4HO-

IV. Conepixkanue u CTPYKTYpa AMCHUILINHBI (MOLYJIS1)

O0BeM QUCIHAILINHEI COCTABIISIET 4 3a4eTHBIX enuHUIB], 144 daca,

B TOM 4Hclie 94 4acoB KOHTaKTHOW PabOTHI.

3aHATHSA TIPOBOMATCS TOJNBKO B OYHOM ¢opme O0O0ydeHHs ¢ TPUMEHEHUEM JUCTaHIIMOHHOTO
KOHTPOJISI CaMOCTOSITENIbHOM paboThl cryaeHToB uepes DUOC dakynbprera. DIEKTPOHHOH H
JUCTaHIIMOHHOU (hopM 0OyUEHHUS HE TIPeyCMaTPUBACTCS.

Ha npakTryueckyro moIroOTOBKY OTBOJAMUTCS 34 ayTUTOPHBIX YacOB (BO BPEMsl BBITOJTHCHHUS
MPAKTUYECKUX 3a/IaHHH ).

dopma TPOMEKYTOUHON aTTECTALMU: 3AYET.



4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Buasbl yueOHoii paboTsl,

DopMbI TEKYLIET0

- ; BKJIIOYAsl CAMOCTOSITEJIbHYI0 PadoTy 00y4yaronuxcs, KOHTPOJS
g E MPAKTHYECKYIO MOJATOTOBKY U TPYI0eMKOCTh ycrneBaeMoCTH;
@ ? S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = c:i KonrakTHas padora npenogasares ¢ « aTTecTauuu
o 1> =
117;{ Pasges AUCHMILINHEBI/TEMa g : E '8 obyuaromumucs ] = (no cemecmpam)
%) o [} -]
o | 8 | Zxk =3
2 £ é Jlexuun Cemunapckue/ | Koncyun E 'S
5 ° NpaKkTu4eckue/ | Tauuu g :‘
= 5 JaabopaTopHbie z
= 3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1 CnekTpoCKONUYECKHE METObI HCCIICA0OBAHUS 7 4,4 2 2 0,4 2
2 | Pasnmen 2 JludpakumonHas penierka Kak CrIeKTPaTbHBIH 7 aal| 8 12 0.4 12 OTYéT 10
npudop ’ ’ nabopaTopHOii
3 | Pasgen 3 Hurepdepomerp Padbpu-Ilepo 7 |34 8 18 0,4 12 pabore, 3aruTa
4 | Paznen 4 CreKTpoMETPHUYECKHE METO bl H3MEPEHHUS 7 s04| 8 18 04 12 | oruéra, KOHTPOJIBHBIC
TEeMITEpaTypa I1a3Mbl ' ’ BOIIPOCHI
5 | Pazmen 5 Ilpubop c 3apsaoBoii cesasbio (I13C) 7 |304| 8 18 0,4 12
3auér cobOecenoBaHue
KoHnTponb 8
KCP 16
Hroro yacos 144 | 34 68 2 50




4.1. Il;1an BHeayIMTOPHOM CAMOCTOAITEJIbLHOH Pa0d0ThI 00y4ar0IMXCS 110 JUCIUIIIHHE

OO0muii 00eM CaMOCTOATEIHLHOM PAabOTHI IO TUCIUILTHHE (4Yac)

CamocTosiTenbHas pabota o0yJyaroumxcs V4ebHo-
OweHoumoe METOIMYECKOE
Cemectp HasBanue paszena, TeMbl Cpoxu T I obecnieyeHue
B CAMOCTOATEBHOI paGOTEI | BRIMOMHEH | D) 0o kOC | CPEAICTBO CaMOCTOSTENLHOM
st Tb (4ac.) pPAGOTHI
O0paboTKa MOIy4eHHBIX B redeime OTYETHI TIO
7 |Bce pazaensl IKCIIEPUMEHTAIBHBIX JaHHBIX, cemectpa 8 1a00paTOPHBIM
aHAJIM3 PE3YJILTATOB paboram Metoaunueckue
dopmynupoBaHUe BHIBOJIOB 110 OITMCaHUS K
pe3ynbratam padotsl. Padora ¢ B reucte 1a00paTOPHBIM
7 |Bce paznensr METOAMYECKIM MaTepUAIIOM K 42 paboram
KaxJ0i paboTe, OTBETHI HA cemectpa
KOHTPOJIbHbIE BOIIPOCHI CobecenoBaHue
50




4.3. Coaep:xanue y4eOHOro MaTepuaJia
CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI

Pazoden 1. Cnekmpockonuueckue mMemoowvl UCc1e006aHUA
1.1. OcHoBHbIE NOHATHSA CHEKTPAIILHOTO aHAJIN3a
1.2. JIudpakimonHas pemerka Kak ClieKTpaJbHBIH TPHOOP
Pazoen 2. Humepgpepomemp @aopu-Ilepo
2.1 Tlpuanun aeicTBus uHTEpHEpOMeTpa
2.2. CnekTpanbpHble XapakTepucTuku uarepdepomerpa @adpu-Ilepo
2.3. OOpaboTka nHTEepHEPEHIITMOHHBIX CIIEKTPOB
Pazoen 3. Cnekmpomempuueckue memoosl UsMepeHus memnepamypa niazmol
3.1. CBY u BY mna3ma
3.1.1. Cnoco6s! nomyuenust CBY-ma3mel
3.1.2. Cnoco6s1 nmonyuenus BU-mnazmbr
3.1.3. OcHOBHBIE MapaMeTPhI IJIa3MbI © METOJIbI HX U3MEPEHHUS U OLICHKH
3.2. OnToBONIOKOHHBIN criekTpoMeTp AvaSpec-2048
3.2.1. YCTpoiicTBO 1 MPUHIIHIT PAOOTHI
3.2.2. Metoauka u3MepeHHs ONTHYECKUX CIEKTPOB u3iaydeHus. Pexxum lrradiance
Mode.
3.2.3. baza JaHHBIX AaTOMHBIX CHEKTPaJbHBIX JHHUNA HalnnoHaNbHBI HHCTUTYT
CTaHJapTOB W TexHosoruil. Hactpoiiku, noiaydeHre HEOOXOIUMBIX IapaMeTpoB
JIMHUM.
3.3. MeTtoap! onpeienieHust pABHOBECHON TeMIIEPaTyphl
3.3.1. Moaenp TepMOAMHAMHUYECKOTO PABHOBECHS.
3.3.2. JIokaapbHO TEPMOAMHAMHYECKOE PABHOBECHE.
3.3.3. KoponanbHast MO/ICTIb.
Pazoen 4. Ilpubop c 3apaoosou ceazwvio (I13C)
4.1 TTpuémuuku [13C. O6mme nmoHATHs
4.2 VYcrpoiicTBO acTpodoTomMeTpa

4.3.1. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3AHATHI U J1a00pPATOPHBIX padoT

Ne Ne paznena un HaumeHoBaHue ceMUHapoOB, Tpyn | Ouenounsie | ©opm
n/m TEMBI MPAKTHYECKUX U JTAOOPaTOPHBIX 0EMK cpencTsa upyem
JUCLUTUTMHBI pabot OCTb bIE
(Momyms) (uacsl KOMIIE
) TEHIIN
"
1 2 3 4 5 6
Otuer no
JudpakimonHas pemeTka Kak 6036
1 | Pasmen1 14 | ’180-pav., K2
CHEKTpaIbHBIN mpUOop cobecemoBan
ne
Ortuer o K2
O6paboTka nHTEP(HEPEHITUOHHBIX 6.006
2 | Pazmen 2 18 | '1a%-pao.,
CIIEKTPOB cobeceoBan
ne
Kontpons IK2
CIIaKEHHOCTHU
CrnexkTpoMeTpuueCcKrne METO b KOMaHIHOM
3 | Paoen3 M3MEpEeHUs TeMIepaTypa 1mia3Mbl 18 | padors:
p PAtyp Otuer no
nab.pad.,

cobeceoBan




nuc

KonTpoas K2
CIaXXECHHOCTH
KOMaHIHOM
paboThl
OrueT 1o
nab.pao.,
cobeceroBaH

nue

Uccnenosanue xapakrepuctuk [13C-
4 | Paznen4d 18
Kamepbl

4.3.2. TllepevyeHb TeM (BOMPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEJIbHOE U3yYeHUE CTYJAeHTaMH B
paMmkax camocrTositeabHoil padotrsl (CPC)

Ne Buz Pexomennyemas
- Tema CaMOCTOSITEIIBHO 3ananue NJAK
HEJl. . IuTepaTypa
1 paboThI
1. Bce temsl AynuropHas N3yunts Meroaunueckoe HJIK nik2a
TEOPETHUYECKYIO OIHCaHue,
yacTb paboThl aBTOPCKOE
nocobue
2. Bce temsl AynuropHas N3yunts Meroaunueckoe HJIK nik2a
OIMCaHUe CTeH A, | ONHCaHuE,
XO/Jl BBIIIOJIHEHUS | aBTOPCKOE
paboTHI. nocodue
[ToaknrounTh
pUOOPHI COOPATH
CXEMY.
[ToaroroButk K
Hayany
JKCIIEPUMEHTA
HJIK k22
3. Bce Tembr AynuropHas [IpoBectn [1] HJIK 122
9KCIIEPUMEHT JIab.
O6paboTaTh
JKCIIEPUMEHTAIbH
bl€ JaHHBIE.
4, Bueaynuropnas | odhopmieHue Bea HJIK k21
OTYETA; peKomMeHayemas
MO/AITOTOBKA K JauTepaTypa
3aIuTe




4.4, MeToan4yecKue YKa3aHUs MO OPraHU3alui CaMOCTOSITeILHOI padoThl CTY/IEeHTOB

K coBpemenHOMy crienuaiucty OOIIECTBO MPEIbSBISET JOCTATOYHO HIMPOKUH MepedeHb
TpeOOBaHUM, cpeld KOTOPBHIX HEMAJIOBAXKHOE 3HAYCHHE HWMEET HAaJU4he Yy BBITYCKHUKOB
OTIpECNIEHHBIX CIIOCOOHOCTE M YMEHUS CaMOCTOSITENIbHO [OObIBaTh 3HAHUS U3 PA3IUYHBIX
HMCTOYHUKOB, CHUCTEMATH3UPOBATh IIOJYYCHHYIO HWH(OpPMAIHIO, JaBaTh OIEHKY KOHKPETHOU
¢bunancoBoi cutyanuu. GopMupoBaHHe TaKOrO0 YMEHHs MPOMCXOAUT B TEUYEHHUE BCEro IMepHoja
oOydeHHUsi 4yepe3 y4dacTHE CTYACHTOB B NPAKTHUECKUX 3aHATUSAX, BBINOJHEHUE KOHTPOIBHBIX
3aJlaHUN U TECTOB, HAMMCaHHE KYPCOBBIX U BBIMTYCKHBIX KBaNU(UKALUOHHBIX pabot. [Ipu stom
caMmocCTosiTeNIbHast paboTa CTYACHTOB UIPAET PEIIAIONIYIO POJIb B XOJI€ BCETO YyUeOHOTO Mpolecca.

CamocTosiTenbHas paboTa peann3yercs:

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

2) B koHTaKTe C mpenojaBareieM BHE paMOK PACIIMCaHUS - Ha KOHCYJIbTAIMSX 10 Y4eOHBIM
BOIIPOCaM, B X0JI€ TBOPUYECKUX KOHTAKTOB, IPH JIMKBUAALNU 33JOJKEHHOCTEH, IPU
BBITIOJTHEHUH HHIUBUAYATBHBIX 3aIaHAN U T.]T.

3) B 6ubanoreke, qoMa, B OOIIEKUTHH, Ha Kadeape mpu ohOpMIIEHHH OTYETOB J1ab0paTOPHBIX
paboT U MOATOTOBKE K MX 3alllUTE.

CaMocTosTenbHON paboTa CTyJJIEHTOB MOKET OBITh KaK B ayJAUTOPUH, TaK U BHE €€.
BueaynuropHasi camocTosiTelibHas paboTa CTYACHTOB TakyKe BKIIIOYAET B C€Osl MOATOTOBKY K YCTHBIM
ompocaM MO KaKAOMY M3 HM3Yy4aeMbIX pasfenoB. Takxke camocrosiTenbHas paboTa IOapa3yMeBaeT
CHCTEeMATHYECKUH MOIX0J K 00y4EeHUI0, B COOTBETCTBUU C IMPEJIOKEHHBIM B paszene 6.1 rpadukom,
4TO, B CBOKO 0UYepe/ib, CHOCOOCTBYET MOJTYUCHHIO 3a4eTa M0 JIAHHOW AUCIUILUINHE.

4.5. [IlpumepHasi TeMAaTUKA KYPCOBBIX padoT (MPOeKTOB) (IPU HAJIMYMH)

KypcoBbie paboThl HE IPETyCMOTPEHEI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIHHBI (MOTYJIA)

1)

2)

a) nepeuens 1UmMmepamypbl
OCHOBHAs TUMepamypa

[MTanepusiit B.JI. OnTudeckue METOAbl B acTpOPU3NIECKUX UCCIEIOBaHUAX: yued. mocodue /

B.JI. [Tanepnsiii, A.A. Yepubix. — Upkyrck: U3n-so UI'Y, 2014 . - 145 c. : wn. ; 20 cm. -

bubnuorp. B koHue pasz. - ISBN 978-5-9624-1101-9. - Pexxum nocryna: 943 "bubnuorex". -

Heorpanuu. gocryi.

Brnangumupos, I'.I'. ®usnueckas 31€KTPOHUKA. DMUCCHUSL U B3aUMOJICHCTBUE YAaCTUI C TBEPIbIM

tenoMm [OnextponHsid pecype]| / I'. I'. Bmagumupos. - Mocksa : Jlanp", 2013. - Pexum

nocryna: ObC "UznatenbcrBo "Jlanp". - Heorpanuu. gocrym. - ISBN 978-5-8114-1515-1

3) Iomuesko, B.II. MeToas! ontuMu3anuu B cucteme Matlab [Tekcr] : yue6. mocooue / B. TI.
[TomieBko ; peu.: B. I'. Antonuk, M. A. Apryunnuesa, E. B. Akcentomkuna ; Upkyrckuit
roc. yH-T. - Upkytck : U3a-o UT'Y, 2012. - 105 c. : rpad. ; 20 cMm. - (YHUBEPCUTETCKUI
yueOHuK. OnTuMu3aIys, UCCiIeJ0BaHNE ONepaluii  yrnpasieHue ; Boil. 5). - ISBN 978-5-
9624-0630-5. — (55 7k3)

OONONHUMENbHAA Jdumepamypa

1)

2)

3)

4)

[Topmnes, C.B. KomnberorepHoe monenupoBanue pusznyeckux npoieccoB B nakere MATLAB
[Texcr] / C. B. IlopmmneB. - MockBa : Jlanb, 2011. - 736 c. - Pexum gocryma: DbC
"NznarenbctBo "Jlane". - Heorpanuy. nocrym. - ISBN 978-5-8114-1063-7

KypbaroB, JI.LH. OnrosiekTpoHuWKa BUIMMOIO U HH(PPAKPACHOTO JIHAMA30HOB CIEKTpPa
[DnexTpoHHEI pecypc] : HayuHoe uznanue / JI. H. Kyp6aros. - OBK. - M. : U3a-s0 MOTU,
1999. - 321 c. - Pexxum poctyna: U3 "bubnuorex". - Heorpanuu. goctym. - ISBN 5-89155-
041-5

Onyuun, A. II. DkcniepumeHTanbHble MeTOABI siaepHOi (usuku [Tekcr] : yuebnuk / A. IL
Onyunn. - HoBocubupck : M3n-Bo HI'TY, 2010. - 221 c. ; Her. - Pexxum gocrtyna: ObC
"Pykont". - Heorpanuu. goctym. - ISBN 978-5-7782-1232-9

Kennep, dxepemu. [TapamnensHoe nmporpammupoBanue B cpene MATLAB st MHOTOSIIEpHBIX
Y MHOTOYPOBHEBBIX BBHIYUCIUTENBHBIX MAlINH [ DNEeKTPOHHBIN pecypc]| : yueObHoe mocobue / JI.
Kennep. - OBK. - M. : U3n-Bo MI'Y, 2013. - Pexxum pocrynma: OU3 "bubmmorex". -
Heorpanuu. nocrym. - ISBN 978-5-211-06428-7
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0) nepuoouuecxue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomok

1. TManmepusiii B.JI. OnTtHueckue MeTonbl B acTpO(U3MYECKHX HCCISIOBAHMSX: yueO.
nocobue / B.JI. ITanepusriii, A.A. Yepubix. — Upkyrck: U3a-so UT'Y, 2014 . - 145 c. : un.
; 20 cM. - bubnmorp. B kou1e pasa. - ISBN 978-5-9624-1101-9. - Pexxum nocryna: 243
"bubnuotex". - Heorpanu4. qoctyir.

2. B cucreme o6paszoBarensHoro mopraia WMIY  (http://educa.isu.ru/) pasmereHb

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszwl ()aHHblx, qubOpMClI/;MOHHO'CI’lpCIGO'{Hble U nouckoevle cucniemysl

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

1)

2)

3)

4)

5)

Www.ni.com\russia

http://www.labview.ru/

http://library.isu.ru/ru

. DY3 «bubanorex» https://isu.bibliotech.ru/
. OBC «Jlanw» http://e.lanbook.com/

. 3bC «PyxkonT» http://rucont.ru

. OBC «Aiibykcey» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecieyeHre JUCHMILTUHBI (MOTYJIs1)
6.1. YueOHo-12a00paTopHOE 000py/0BaHUE:

JIaGopaTopHBIiA CTEH]T TI0 MCCIEIOBAHUIO XapaKTepUCTHK BY-T1a3Mbl ¢ KOMITBIOTEPOM H
COOTBETCTBYIOIIMM ITPOrPAMMHEBIM 00€CIIEUeHUEM.

JIaGopaTopHBIif CTEH MO0 MCCIEeOBaHUIO XapakTepucTUk [13C-kaMepbl ¢ KOMIIBIOTEPOM H
COOTBETCTBYIOILIMM ITPOrPaMMHBIM 00€CIICUEHUEM.

JIa6oparopusrii komruieke NI ELVIS 11.

Hoytoyku Lenovo B590 (4 wit.), ¢ ycTaBiIeHHON Ha HUX IMOCTABIIMKOM OIEPAIlMOHHON
cucremoii Windows 8(WIN8 EM), mnakerom LibreOffice, apaiiBepamu ycTpoicTB
nabopatopnoro komiuiekca NI ELVIS 11, npaiiBepamu ans ynpasinenus [13C-kamepoit.
HmeroTcst CMCKHM 3aJaHuid M METOIMYECKOE PYKOBOJICTBO B DJIEKTPOHHOM M TEYaTHOM

BU/JIE, B TOM YHCJI€ B aBTOPCKOM y4e€OHOM MTOCOOHH.

KpOMC TOT0, HA (I)&KYJ]LTCTC HMECTCA KOMIIBIOTCPU3UPOBAHHAA aYAUTOPUS, IPECAHA3HAUCHHAA JJI1

CaMOCTOSTEILHON paGOTLI, C HCOTPAaHWYCHHBIM JJOCTYIIOM B I/IHTepHCT.

1)

6.2. [IporpamMHoe obecneveHme:

NI LabVIEW ™ | Mimeercst koMmmepueckast TMIIEH3Us T yueOHbIX 3aBeleHUi
(axamemuuecKast JTUIEH3MS CO CTaHIapPTHON CEPBUCHOM MOICPIKKOM, 3aKymaeTcst

eXeroaHo, 1 rom).


http://educa.isu.ru/
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) NI ELVISmx Software for NI ELVIS 11 & NI myDAQ NI. — National Instruments. — Bepcus

MEePHONYECKH OECTIATHO aBTOMATHYECKHA OOHOBIISIETCS C CaiiTa MPOU3BOAUTEINSI YEPE3 CETh
Hutepuer. M3HauanpHO npuiaraeTcs BMecTe ¢ apaiiBepamu Kk obopynoBanuto NI ELVIS 11
& NI myDAQ — (mponpueTrapHoe mporpaMMHOe o0ecriedeHue, He TpeOyroIas 3aKIF0YeHUs
KOMMEPYECKOI0 JIOTOBOPA)

3) Microsoft Word u Microsoft Excel B cocrase makera MS Office. JIumien3us Ha HOBbIE
BEpCUU NTepruoandecku o0HOBIseTCs L{[eHTpoM HOBBIX MHGOPMAIIMOHHBIX TexHOnorui UI'Y
10 BCEMY YHUBEPCHUTETY.

4) LibreOffice 5.3.2 (freeware 6eccpouHo).

5) AcquireControl ©. — Copyright Allied Vision Technnologies GmbH. — nporpamma
ympasienus kamepoit Prosilica GT 2000 NIR. — nunensuss FREEWARE. — GecrutatHoe
aBTOMAaTH4YeCKOoe OOHOBJICHHE /10 HOBBIX Bepcuil uepe3 HTepHET ¢ caifTa mpou3BOIUTENS. —
https://www.alliedvision.com/en/products/software/acquirecontrol.html

6) GNU Octave, version 4.0.0 © 2015. — FREEWARE. — nporpamMa maremMaTu4eckoi

00pabOTKHU JaHHBIX, MMOJICpKUBarOIIas GopMar (HaisioB «.m». — CBOOOTHOE TIPOrPAMMHOE
o0ecIeYeHne ¢ OTKPBITBIM KOJOM. — OECCPOYHO
7) SciDAVis 1.D013. — FREEWARE. — nporpamMma 00paOOTKH JaHHBIX U MPEICTABICHUS X

B rpaduueckoit popme. — 6eccpoaHO

6.3. Texuuuyeckue U 3J1eKTPOHHbIE CPeACTBA:
,Z[J'IFI 06pa60TKI/I IMOJIYYCHHBIX B XOJ€ SKCIICPUMCHTA JAHHBIX Ha MPAKTHYCCKUX 3aHATHUAX B

naboparopun  Kadeapbl HUMEIOTCS  KOMIBIOTEPhI C  COOTBETCTBYIOIIMM  IPOTPaMMHBIM
oOecreueHueM.

Bo Bpemsi 3aHsATHIl Ui TIOSICHEHUS TOCTaBJICHHBIX B MPAKTUYECKUX pPadOTax 3aJaHuit
CTy,I[GHT&M JICMOHCTpI/IpyIOTCﬂ Ha 3KpaHC C TIIOMOIIBHO npoeKTopa JOIIOJIHUTCIIBHBIEC U

BCIIOMOTaTeNIbHbIE MaTepHalbl (IPE3EHTALNN, TUITMYHBIE TPUMEPHI)

VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

HoBrle 3Hanusa CTYACHTHI TIIOJIY4alOT CaMOCTOATCIBHO HN3 MCETOAUYCCKUX OITMCaHUH.
[IpakTHyeckMM HaBbIKaM OHHM OOy4aroTCs TpH BBIIOJHEHMH Ja0OpaTOpHBIX paboT mox
PYKOBOJICTBOM IIpernoaBaTess.

B xozme mabGopaTopHBIX pabOT CTYAEHT TOTOBHT OTHYET, BKIIOYAIOMINK B cebe cieayromme
DJIEMEHTHI. OIIMCaHHEC SKCIICPUMCHTA, cxXema, Ta6.]'H/II_IBI OKCIICPUMCHTAJIBHBIX JaHHBbIX,
OCLMJIJIOTPAaMMBI (B BUJIE CKPUHILIOTOB), OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.

CTyneHTbl BBIMOTHAIOT pabOThl HEOONBUIMMHU TPYIIaMH, O0CYXJasi MOCIEI0BATEIbHOCTD
JeWCTBUH, U BMECTe aHAJIM3UPYIOT MOJyYeHHbIE pe3yibTaThl. [lociie[oBaTeIbHOCTh BBHITOIHEHHUS

paboTHI 33/1a€TCs CIAEAYIOIIMM 00pa3oMm:


https://www.alliedvision.com/en/products/software/acquirecontrol.html
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1) Mamnas rpynma (3 4enoBeka) BBIOMpAaeT B COCTABE CBOCH IPYIIIBbI PyKOBOJIUTES, 3a1a4a

KOTOpPOTO pacmpeAeiuTh OO0S3aHHOCTH W CIUTAHUPOBATH BBHIMOJIHEHHE JIaOOpaTOPHOU
paboThI OT MOATOTOBKH 00OPYIOBAHUS IO 3aIIUTHI OTYETA.

2) CTyaeHTbl 3HAKOMSITCS C TCOPETHUYCCKUM MAaTEPHATIOM.

3) 3HAKOMCTBO C MEpevyHeM MPHOOPOB W MpHUHAICKHOCTeH. COOMpaHHE 3JICKTPUYCCKOM
CXEMBbI (€CJIH HYXHO), TOAKIIOUYEHHE TPUOOPOB U KOMIIBIOTEPA.

4) BBbINOJHEHNE SKCIIEPUMEHTA COTTIACHO X0y PabOThI, yKa3aHHOMY B METOTHUKE.

5) Hamucanue nporpaMmbl s 0OpaOOTKH 3KCIEPUMEHTAIBHBIX JaHHBIX (BO3MOYHO
TpeOyeTcss BpeMsi WJIH BBIOJHEHHUE OTACIBHOTO 3aJaHue MJIsi YCBOCHHS OCHOBHBIX
MIPUHIIAIIOB TPOTPAMMHUPOBAHUS B UCIIOJIE3YEMOM MPOTPAMMHOM TTAKETE)

6) OOpaboTka OKCIEPUMEHTAIBHBIX JaHHBIX. BHECEHHE COOTBETCTBYIONIMX TaOJIMIL,
rpaduKoB, IUarpamMm B OTYET.

7) ToxroroBka u oopmieHHEe oTYeTa MO JabopaTopHOi padoTe. OTBEThI HAa KOHTPOJIbHBIC
BOIIPOCHI B MeToInuKe. YeTkoe popmynrpoBaHue BBIBOOB IO padoTe.

8) TloaroroBka K 3aIIuTe OTYETA (C YYSTOM U3YyUYCHHUS TEOPETUUESCKOTO MaTepraa).

9) 3BamuTa oTYeTA.

Oco0enHocTH padoThl ¢ HMHBAJIWAAMH W JIMHAMH ¢ OrFPAHHYEHHBIMH BO3MOKHOCTSIMH
310pPOBbsl. bonbias WCHOIB3yeMOro B MPAKTUKyME OOOPYIOBaHUS SBISICTCS IEPCHOCHBIM H
MOKET OBITh TNEPEHECEHO WU TEePEeBE3CHO B CHEIMAIBHO MOJATOTOBICHHYIO AYAUTOPHUIO IS
MPOBEJICHUS 3aHATHI CO CTyJIEHTaMH YKa3aHHOW kaTeropuu. Ha caiite (B >ME€KTpPOHHOM BHJE)
VHUBEPCUTETA BBUIOKEHBI METOJIMYCCKHE MaTepHaIbl TI0 JAHHON TUCITUIUINHE, K KOTOPBIM MOHO

MOJIYYUTh JOCTYN yJIaJI€HHO.

VIll. Oueno4yHble MaTepHaJbl 1Jsl TEKYIEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTaluu

dopma Tekylero KOHTpouis: codeceloBaHue BO BpeMsl JIaOOpaTOpHBIX padoT, MPOBEpKa OTUYETOB.

Jns gomycka K 3au€Ty TpeOyeTcsl MOJIHOCTBIO BBIMOJHUTH BCE JIAOOpaTOpHBIE, CAaTh OTYETHl U
00CYIMTb C IperoiaBaTesieM MOJy4YeHHbIE pe3ybTaThl 0 KaKAol paboTe (B TOM YUCIIe OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI), IOJTYYUB IIPU ITOM OTMETKY O Caye.

Bua npoMeXyTOYHOU aTTECTALIMN: — 3a4eT.

®onn oneHouHbIX cpeacTB (POC) nmpeacTaBieH B NPUIOKEHUH.

8.1.1. OnieHOYHBIE CpeICTBA JIJIST BXOJHOTO KOHTPOJIS
J1is u3y4eHus: JAaHHOTO Kypca CTYACHT JIOJDKEH 3HAaTh OCHOBBI HH()OPMATUKH, YMETH MOJIb30BATHCS
KOMITBIOTEPOM Ha TPOABHUHYTOM YpPOBHE, MPOCIYIIATh MOJAPOOHYI0 TEXHUKY O€30MacCHOCTH TpHU

paboTe co CIOKHBIM MUGPOBBIM 000PYIOBAHHEM.
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8.1.2. OeHOYHbIE CPEACTBA TEKYLIETO KOHTPOJISL
ITpuMepHbIe BOMPOCHI U1 TEKYLETO KOHTPOJIS:

1)
2)
3)

4)
5)

6)

7)

8)

9)

[Touemy

Uro npoucxoaut ¢ GoToHOM, BbI3BaBIIUM (oTOdPheKT?

Brnusier v rimyOuHa IPOHUKHOBEHUS CBETa B POTOKATO] HA paclpe/IeiCHIe
(hOTORJIEKTPOHOB IO SHEPTUAM?

Kak 3aBuCHT OTOTOK OT 4aCTOTHI U MUHTEHCUBHOCTHU MAaJAIOIIEro TOKa?

B uém cocTout rmaBHOE oTIIMUME (POTOAIEKTPOHHBIX YMHOXKHUTEEH OT OOBIYHBIX
($hoTO2IeMEHTOB?

Urto Takoe BTOpUYHAs 3JIEKTPOHHAs YMUCCHS U KaK orpeaenseTcs Kod(pPUIHUeHT 3Toro
SIBJICHUS?

N3-3a yero MeHsIeTCS IBET BO3YIITHOM IJIa3MbI IPU YBEITUYCHUN JABJICHUS OCTATOYHBIX
ra3oB?

[Touemy 17151 U3MEpeHUs c1a0bIX CBETOBBIX MOTOKOB MPUMEHSIOT HE MPOCTO (POTORIEMEHTHI,
a UMEHHO ()OTORJIEKTPOHHBIE YMHOKUTEIH?

KakoBsbl ocHOBHBIE O10)eHUs Moaesu JITP?

10) B uém pazHuIa MEKIAY ONTUYECKOM U AIEKTPOHHOW TeMIepaTypamu?

11) YeMm OIPCACIIAIOTCA 3HAUYCHHA ITIOI'PCUHIHOCTHU B CIICKTPAJIbHOM PAa3pCIICHUU HCU3BECCTHOI'O

nuka?

12) Kak HaliTy TII011a/1b CIEKTPAIbHON JTUHUH?

13) Yem onpeensrorcs aaekTpudeckue mapamerpsl [13C?

14) Yem omnpenenstoTes CrieKTpaibHbie xapakrepuctiku [13C?

15) Ha yém ocHoBaubI pusnueckue npuHumbl pabotst [13C npubopos?

Ilpumep 3aaaHnil K IPAKTHUYECKUM 3aHATUIM:

1.

2.

3aganue 4. UcciaenoBanue CNEKTPaIbHBIX XapaKTePUCTHK MHTeppepomerpa Padpu-

IIepo.

- HapucoBatb onTuueckyro cxemy yCTaHOBKH.

- Bpuumcnute pa3HOCTP X04a MEXAYy HHTEPQEPUPYIOIUMH JIydaMH H  OIICHUTh
MaKCHMAbHbIH TOpsmok uHTepbepenmun (d= 3mm, A = 5460A - 3enémas muHMs
PTYTH).

- Brramciure ob6nacte cBoOomHON mucniepcun  uHTEphepomerpa Dabpu-Ilepo 1o

AZ
bopmyne Al = e Ay BEIYUCITUTH aHTCTPEMAX.

Hccnenopanne xapakrepuctuk II13C-marpunsbr:

- B cpene MathLAB wu mnonyuuts Matpumy (A = [M]) 3HaueHHid HW3MEPEHHBIX
uHTeHCUBHOCTEH. Mcnonb3ys QyHKIMIO Tpaduueckoro oTodpakeHust mocTpouTsh 3D-
n3o0paxenue menu. Onpenesnus U3 MaTpuibl A 3Ha4eHUs repBoro (M) U MOCIEeTHEro
(I) cronbua, B koTOpBIX comepxkurcs WH(popmanus. OueHMB W3 W300paKeHHS A
nauana3oH w3MeHeHus N, momyumrte ycpeaHEéHHyo (MO JaMHE Mieau) matpuiy C =



Bk A

1+(-m)’

€ =

pacnpeaciiCHud HHTCHCUBHOCTH 110 IIMPUHEC HICTIA Ch'

[MD).

Ucnonb3yss AByMEpHYIO
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rpaduky, ToOCTpoiiTe Trpaduk

- Ckoppektupyiite Trpaduk C,, Bbiurd U3 Martpuubl C BEIMYMHY HHTCHCHBHOCTH

¢donoBoi 3acBeTku. OrnpeneianTe MIUPUHY KOHTYpa Ha IOJOBUHE AaMIUTUTYIbl U

3aIUIINATE O IPahuKOM «A

cloo”

- OO0paboTaB Bce M300pakeHUs IIENICH U OLIEHUB BEIIMYMHY A ONpeAeTuTe annapaTHyo
bynkuo g (omperenuTe KaKoi IMUPUHE IIETH, T.C. KAaKOMY MPOCTPAHCTBECHHOMY
pasMmepy, OHa COOTBETCTBYET).

3. 3ananme 3. U3mepenue cnekTpaibHoii Temnepatypsl BU u CBU-miiasmer BU

- Ilo3HakoMuThCs ¢ pabOTOI BHICOKOUYBCTBHTEIHHOTO ONTOBOJIOKOHHOIO CIIEKTPOMETpa

AvaSpec-2048.

Hcnonp3ys mnporpammublii makeT AvaSoft ais ympaBieHHs CHEKTPOMETPOM |

NEpPBUYHOM OOpPabOTKM CIEKTPAIbHBIX JaHHBIX CHATH crnekTpsl CBU-mmasmsel npu
Pa3HbIX JABJICHUSAX, B PA3HBIX TOUKAX.

- Hanyctuts B pabounii 066éM apros. [onyduTs CrieKTp aproHOBO M1a3MBbl.

- OueHUTh 3JEKTPOHHYIO TemIepaTypy Iia3Mmbl. VcCienoBarh moBeneHUE CHEKTPOB U
TEMIIEPATYpbl B 3aBUCUMOCTH OT I1apaMETPOB HKCIEPUMEHTA. YUECTb INOTEHLHAJbI
(L,1,11) nonu3anuu a3ora, KMCIOPOa U aproHa.

- Hsmepurs criextp BU-muia3msl npu AByX pasHbIX JaBICHUSAX OCTATOYHOIO Iasa.

- C nomouipl0 JBOMHOIO JIEHTMIOPOBCKOTO 30HJAa IIPOBECTH HEMOCPEICTBEHHBIE
n3mepenus ero BAX B BY-mmasme. Ouenuts no nosydeHHod BAX anexkTpoHHYIO
TEMIIEpPATypy U KOHLIEHTPALMIO I1JIa3MBbl.

- H3yuuth MonekyispHble cnekTpbl asora. Ilo momyudeHHbsiM crnexkrpam BY-mnasmel
OLIEHUTPH BpaIlaTeIbHYIO U KoJiebaTenpHyto Temmeparypy N2 B miazme.

- CpaBHUTb BpallaTeIbHYI0, KOJIEOATEIbHYIO U 3JIEKTPOHHYIO TEMIIEPATYPBHI.

8.1.3. OueHouHble cpeacTBa Uil IPOMEKYTOUHON aTTecTaluu

MaTepI/IaJ'ILI AJI TIPOBEACHU A TCKYILICTO U IIPOMEIKYTOYHOTI'O KOHTPOJIA 3HaHUM CTYACHTOB!

No Kowmmereniun,
H\;‘I Bua kontpoins KonTponupyemsie TemMbI (pa3/ess) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 CobecenoBanue ipu | Mccnenosanue xapakrepuctk [13C- [K-2
3alUTe OTYETa KaMephbl
5 CobecenoBanue npu | M3mepeHue teMiiepatrypsl I1a3Mbl 11O [1K-2
' 3allUTe OTYETA CIICKTpam
3 CobecenoBanue ipu | Uutepdepomerp dadpu-Ilepo [K-2
' 3alUTe OTYETA
CobecenoBanue pu | OCHOBHBIE TIOHATHS CIIEKTPATILHOTO [K-2
4. 3aIUTe OTYETA ananu3a. JludpakinoHHas penieTka
YcTHBIN OTUET Paznenst 3 u 4. [K-2
CTyZeHTa 00
OpTraHHU3aIuH
MIPOBEICHUS
5 71a0.9KCTIEpUMEHTA B

CBOEH KOMaHJIE.
BusyasbHblii KOHTPOJIB
CIIaKEHHOCTHU
KOMaHIHOU paboThI Ha
3aHATHU
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IIpruMepHBIN CIIMCOK BOIIPOCOB U VIIPAXKHEHUH K 32UETY

YerpoiictBo MOII koHA€HCAaTOpa M IPUHIUI €T0 JSHCTBUS.

[Tpunnun padotel mpubopoB ¢ 3apsanoBoi css3bio [13C poToMarpuiia u e€ apxuTeKTypa.
[IIymsl B I13C 1 MeTOABI UX YMEHBIIICHUS.

[IpuHuun cyneprno3uiuu.

EnuanuHbi nMITynsC (enbTa GYHKIMS) ¥ eMUHUYHAS () YHKIIHA.

NmmynbscHas peaknus (anmapatHas GyHKIMS) ¥ iepexoaHast GyHKITU.

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

AYX, UKX u koo duuneHT nepenayu.

YacToTHbBIN METOJ] cCcleT0oBaHUs KO PUITUEHTA ITepe1adH.

[Ti1tochl ¥ MUHYCBI omipeiesieHust §(X) ¢ MOMOIIBI0 H300pasKeHHUS IIEITH.

AnmnapatHas QyHKIUS Tepeaaroieil CUCTEMBI.

[IpeumymiectBa 2— 0OBEKTUBHOM CXEMBI IIEpeaadd H300paKECHHU.

Kak paboraeT (poTOINEKTPOHHBI YMHOXKHUTEIH?

Uro Takoe 3¢h(HeKTUBHOCTh peructpanuu jaerekropa? OT Kakux HapaMeTpoB JAETEKTOpa H

u3ny4eHus ona 3aBucut? Yrto takoe ¢porouacts U PoTodPPeKTUBHOCTH?

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

BbILIE I1.3:

1)

2)

3)

4)

5)

Henoma-gyurxyueii nazvieaemcs QynKyus, y00e1emeopaowas YCio8Uuim:

_(comput =0,
a) 8(t) = (Omput #0’
(Omput#0 ©
6) 5(t) = oon‘;m: o T s(tde =1
Onput #0 0
6) 8(t) = oonII))I/It= o 7 80t =0;

Ymo npoucxooum ¢ hpomonom, evizeasuum ¢omosghghexm?

@) noznowaemcst INEKMpOHOM,

0) noenowaemcs AmMomom,

8) nepedaem uacmo ceoell IHepUU INEKMPOHY;

2) nepedaem yacmo ceoell IHepUU UOHY,;

Brusiem nu enyouna nponuxkHoeenus céema 6 homokamoo Ha pacnpeoeiierue
GPomoanekmpornos no suepeusim?

a) enusem, m.K. C8em MOHCem 0C8000HCOAMb INEKMPOHbL He MOTILKO € HOBEPXHOCTU
Memanna, Ho U U3 HeKOMopoU 21yOuHbl;

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

@) HUKAK He 3a8Ucum,

0) npAMO NPONOPYUOHATILHO,

8) 06pamHo NPONOPYUOHANLHO;

2) IKCNOHEHYUATbHASL 3A8UCUMOCTID;

Tenecxon umeem ouamemp oovexmusa D=1 m. Kakoesa eco paspewarowas cnocoonocmo
coanacno kpumepuio Panes (05 onunvt goanvl 550 Hm)?

a) 6.7 -1077 pag

0) 1.22 Hm
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8) 6.7 HM
2)5.5-1077 pag
6) 3auem 6 pomomempuu nebecnvix men mpedbyemcs nped8apUMenbHO CHUMAMb MEMHbLLL
yuacmox neoa?
a) umoovl UCKIIOYUUMb (DOH;
0) umodbL OMKATUOPOBAMb MENEeCKON;
8) UMOoObL UCKIIOUUMb UCKYCCMEEHHbLE 00EKMbL;
7) Yem onpedensiemcst KoIhhuyuenm 6moputHol dINeKMpPOHHOU IMUCCUU?
@) MOJBKO YUCTIOM 8bIOUMBIX INIEKMPOHOS;
0) MoOAbLKO YUCTIOM NAOAIOWUX NEPEBUUHBIX DTIEKIMPOHOS,
8) OMHOWIEHUEM YUCLA BbIOUMBIX JTIEKMPOHOS K YUCTLY NAOAIOWUX NePEUYHBIX INEKMPOHO8,

8) Us-3a ueco mensemcs ygem 6030YUIHOU NAA3MbL NPU YEENUUEHUU OABLEHUs. OCMAMOYHbIX

2a308 NpuU UX HaANycKe 8 Pa3psiOHbLIL NPOMENCYMOK?
a) uz-3a nepezpesa niazmvl NPU NOBbIUEHUU KOHYEHMPAYUU,
0) u3z-3a HapyweHUst TIOKATbHO20 MEePMOOUHAMULECKO20 PABHOBECUSL,
8) U3-3a UBMEHeHUs COOMHOWEHUSL KOHYEHMPAYULL 2A308 8030YVUHOU CMECU.

9) Bepno nu ymeepoicoeHue, umo JOKAIbHOe MePMOOUHAMULECKOe PABHOBECUE MOJICEN
cywecmeosams 6 cucmeme moybKo 8 mom Ciyyae, eciu npoYeccamul UsLyYeHuss 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) BHEUIHE20 IIeKMPU1ecKo2o noJist,
11) 3on006bIe MEMOOBL UCCICO0BAHUSL NAAZMbL RO360ISION ONPEOCTUNb
@) CPEeOHIOI0 IHEPSUIO DNIEKMPOHOS
0) KOHYenmpayuro amomos 8 6030YHcOeHHOM COCMOHUU
8) memnepamypy HetumpaibHOU KOMROHEHMbL NILA3MbL
12) Cnommannoe ucnyckanue gpomona sewecmeom
@) mpebyem @HewHe20 8030eUCmEUs MACHUMHBIM NOJIeM
0) mpebyem 6HeuwHe20 8030€UCMBUS JIEKMPUYECKUM NOTIeM
8) He 3a8UCUM OM GHEUHUX 8030elCMEULl
13) Usmenenue nokazamens npeiomieHus KpUCMaia npu nposieienuu sgpgexma Iokkenvca
nponopyuoraivo (E — nanpsoicennocms 31eKkmpuiecko2o nois)
a) E
6) E?
8) E1/2
14) [lonyeonnosoe HanpsdiceHue YnNpaeienus I1eKMpOOnmMuYecKko2o0 MOOYIAmopa — 3mo
Hanpsijicenue, npu KOmopom
@) NPONYCcKaHue MoOYImMopa MaKCUMAaiIbHO
0) cosue ¢haz medncoy ayuamu cocmasisem noai08UHY OJIUHBL B0IHbL
8) UHMEHCUBHOCTMb NPOXOOAUWE20 USLYUEHUs. YBeTUYUBAECS B080€
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Paszpabopunxm:

npodeccop, 3aB.kadenpoid, 1.¢.-m.H.  B.JL., [lanepHbrit
(noonucw (3aHumaemas OOIIHCHOCMb) (unuyuanvl, hamunus)
;/%w JIOLIEHT, K.().-M.H. A.A., YepHbIx
(noonucw) (3aHuMaemast OONHCHOCMb) (unuyuansl, pamunus)

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBaHusMu PI'OC BO no HampaBieHHIO
noarotosku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl 001Iei u kocmuaeckoit duszuku UI'Y
« 15 » _wmapra 2023 .

[Tporokon Ne _8 , 3aB. kadenpoii @- B.JI. TTanepHbrii

Hacrosimass mporpamMma He MoO:KeT OBbITH BOCHPOU3BeleHA HHU B Kakoil ¢(opme 0e3

NpeABaAPUTEJIBbHOI0 NMCbMEHHOI'0 paspeicHust Raq)enpbl-pa3paﬁqunKa nporpaMmmal.



