degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: JlazepHble U3MepeHUs
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa mpoOiieM HHEPIIMOHHOTO TEPMOSIIEPHOTO CHHTE3a

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: B.H. lepxkau, kaan. ¢pu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefannu Kadeapsl podiieM HHEPIIMOHHOTO TepMosiepHoro cunte3a 04.04.2022



AHHOTANMA
Hucnuminaa "JlazepHble u3MepeHHA" paccMaTpUBaeT BOIPOCH MO  OCHOBHBIM METONAaM H3MEpEHUs
XapaKTEpUCTHK JIA3€PHOTO H3IYYECHHS, TEXHUKOH M MpPaKTU4YecKoil paboToil mpuOOpOB M yCTPOWCTB A
U3MEPEHUs IapaMeTPOB JIa3€PHOIO U3IYUECHHUS.
B wuznoxenum paccMmarpuBaeTcs (U3MKa SBICHUH, MPOLECCOB IMOJOKEHHBIX B OCHOBY HM3MEPHUTEIbHBIX
npuboOpoB M METOAMK, JalOTCS CIEKTpajbHbIE UYBCTBUTEIBHOCTH MPUOOPOB M MX pa3peliaromiue
CHOCOOHOCTH: TOYHOCTh M MOTPELIHOCTH U3MEPEHHUS.
CTyneHThl Ha JEHCTBYIOIIMX JIa3€PHBIX YCTAHOBKAX 3HAKOMATCS C MPUOOpaMH M METOJMKAMHU H3MEPEHUS
XapaKTepUCTHK  JIa3epoB:  DHEPruM,  JJIMTEIBHOCTH,  MOLIHOCTH  H3Iy4YCHHs,  PacXOAHUMOCTH,
IIPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK, CIIEKTPAIbHOIO COCTaBa U3IIYUECHHUS.
B pamkax Kkypca [aroTcsl OINpeneNeHUs] OCHOBHBIX MOHSATHH M OOOCHOBaHHMS METONOB M IPHHLMUIIOB
IIPOBEACHUS U3MEpeHui. PaccMmaTpuBalOTCsi OCHOBHBIE THUIIBI IIPUEMHHUKOB JIA3€PHOIO  M3JIyUEHMS.
PaccmarpuBaercss mocTaHoOBKa 3a7a4 M3MEPEHHUS U Pa3bSICHAIOTCS NPUHIUIBI PETUCTPALIMA TOTO WJIM MHOTO
¢usnueckoro mapamerpa. OOCyXKTaroTCs NPHUHIMIBI COIVIACOBAHMSA ONTUYECKOW HM3MEPUTENIBHOM CXEeMBI.
PaccmarpuBaercsi o0ocHOBaHHME BBIOOpa CPEACTB PETMCTPALMH, CPEACTB 3aILUTHl OT IIYMOB WM HaBOAOK.
IToka3bIBalOTCSI OCHOBHBIE AJITOPUTMBI M CIIOCOOBI HPEACTABICHUS SKCIEPUMEHTAJIbHOW HMHGpOpPMAIMKU U
METO/IbI €€ MaTeMaTu4ecKoi 00paboTKH.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBoeHuE CTyAEHTaMl OCHOBHBIX METOAOB M3MEPCHHUS XapaKTEePUCTHK JIa3epPHOTO U3IyUCHHS, YMECHHE
paborath ¢ mpubopamMu U YCTPOUCTBAMH JIsl U3MEPEHHS TapaMeTPOB JIA3€pPHOTO U3TY4YEHHS.

3agaum AU COMIIHHBI
Uzyuenne Gpus3uku ABIEHUIA, TPOLECCOB MOJIOKEHHBIX B OCHOBY U3MEPUTENBHBIX IPHOOPOB U METONIHUK.
O3HakoMJIEHME C  XapaKTePUCTHKAMU  H3MEPHUTENbHBIX  IPUOOPOB: CIIEKTPaJIbHBIMU
YyBCTBUTEILHOCTSIMH, Pa3pellaoliiMU CIIOCOOHOCTSMH, TOYHOCTSIMHU U IOTPELIHOCTSIMHA U3MEPEHUH.
OcBoeHue METOAMK W3MEPEHMs XapaKTEPUCTHK JIa3epOB: 3HEPruM, UIMTEIBHOCTH, MOIIHOCTH
W3JIy4EHHA, PACXOANMOCTH, NMPOCTPAHCTBEHHO-BPEMEHHBIX XapPaKTEPHUCTHK, CIEKTPAIbHOIO COCTaBa
U3JIyYEeHHUS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2 Cniocoben ynpaBisiTh YK-2.2 Crniocoben POTHO3UPOBATH pe3ynbrar
MCCIIeIOBATEIbCKAM MPOSKTOM Ha BCEX ATanax |IeSTeIbHOCTH W IUIAHUPOBATh MOCIEIOBATEIILHOCTh LIarOB
ero peajan3anun ISl OCTIDKEHHMs — JaHHOro  pesynsrara.  Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-3.1 Opranuzyer U KOOPAMHHUPYET PaOOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
BO3HHUKAIOIINX Pa3HOIIIACHNA U KOH(PIUKTOB

VYK-3.2  VuureiBaeT B  CBO€H  CcOUMAIbHOW U
po¢eCCUOHANBHOMN AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
IIOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUN

YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKCHUS IMOCTABICHHOMN




sad4n

VYK-3.3 CrnocobeH mpeaBulieTh pe3yabTarhl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpY4YeHUsl YjIeHaM KOMaH[bl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

YK-6 Criocoben onpeessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOTO  pa3BUTHS,  ONPEAEsITh U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥l UCCIIEI0BAaHMs1, BEIOMPATh KPUTCPHU
OLICHKH, BBISIBJIATH IPHOPUTETHI PEIICHHS 3a1a4

OIIK-1.1 NmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHOHaTBHON e TEBHOCTH

OIIK-1.2 CrnocobeH cocTaBiATh OO TuIaH paboTHI MO
3aJaHHOW TeMe, TMpeJlaraTb METOAbl HCCICIOBaHHS U
CHOCOOBI 00paboTku pE3yJIbTaToB, MPOBOJIUTH
MCCIIEIOBAaHHS 110 COIIACOBAHHOMY C PYKOBOIUTEJIEM ILIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl

OIIK-1.3 Brnameer cHCTEeMAaTHYeCKUMU 3HAHUSAMU TIO
HAIPAaBJICHUIO JEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BHIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBENICHHsI HAyYHO- MCCIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-2.3 CnocobeH apryMeHTHpPOBaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHMS, IIPUMEHSTh 3HAHUS B
obyactTi MpoeCCUOHANBHON NEeATENFHOCTH JJISl PEIICHUS

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3UYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOH PU3HKH 1
TEXHOJIOTHH

MMOCTaBICHHONW 3a7aud, (OpPMYIMpPOBaHHUS BBIBOJIOB H
OIICHKY TIOYYECHHBIX PE3yIbTaTOB
[1IK-2.3 Bmaneer HaBBIKAMU HCIIOJIL30BAHHUS

WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHUKIAIHBIX
MpOrpaMM INPH MPOEKTUPOBAHUHU U PACUeTe yCTPOIMCTB MU
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE HCCIEIOBAHUS CAMOCTOSTEIBHO WU B
COCTaBe HAyYHOTO KOJIJIEKTUBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

[J XapaKTepUCTUKU OCHOBHBIX TUIIOB YCTPOWCTB JJIs IPOBEACHUS U3MEPEHU];
[l MMETh NPENCTaBICHHE O KOHILENIHWHA COBMECTHOIO INOCTPOEHMS JIA3€PHBIX CHCTEM U CHCTEM

U3MEpEeHHUs ee TapaMeTpoB;
] UMETh MpEeCTaBICHUE
apameTpoB;

0 (bHSI/I‘{CCKI/IX MNpUHIHUIAX MpPpOBCACHUS I/IBMepeHI/Iﬁ PA3JINYHBIX JIA3CPHBIX

[] umeTh MNPCACTABJICHUC O INPUHOUIIAX OpraHu3aluu U 06pa6OTKI/I H3MepeHHﬁ.

YMETB:

[ PAaCCUUTBIBATH COITIACOBAHHYIO NUATHOCTUYCCKYIO CXEMY JIA MPOBCACHUA U3MCPCHUSA 3aJaHHBIX B

IKCIIEPUMEHTE N1apaMeTPOB;

[J BBIOMpaTh COOTBETCTBYIOIEE MPUOOPHOE OCHALICHUE IJISl MPOBEACHUSI U3MEPEHUI ¢ TpeOyeMbIM
[IPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAJIbHBIM U T.J. Pa3pelICHUEM;
[J T1poBOAUTH 00PabOTKY M3MEPSIEMBIX BEJIMYMH U UX MaTEMAaTHUYECKHUIA aHAIIU3.

BJIAJIETh:



METO/I0JIOTHEH BHIOOPA a/IEKBATHBIX METO/IOB UCCIICI0BAHMS;

HaBBIKAMH CaMOCTOSITEIEHOU paboThI B 1aboparopun 1 MHTEpHETE;

KYJIBTYPO# IOCTAaHOBKU M MOJCIHPOBaHUs (U3HYESCKUX 3124,

OCHOBHBIMU HaBBIKAMHU IIPECTABICHHS CBOUX PE3yJIBTaTOB Ha CEMHHApaX, KOH(DEPEHIHSIX;
HABBIKAMH OCBOCHUS OOIBIIOT0 00beMa HHPOPMAITUH, BKITIOUAast paboTy ¢ HAYYHOH JINTepaTypoii;
OCHOBHBIMU HAaBBIKAMHU HAIlMCAHHsI HAyYHBIX CTATCH.

MaTeMaTHueCKUM MOJICIMPOBaHHEM (PU3NUSCKHX 3a/1au.

MPaKTHKOW UCCIICJOBAHHS M PELICHUS TEOPETUICCKUX U MPHUKIIAJHBIX 33]1a4;

METO/IaMH IMarHOCTUKY JIa3€PHBIX ITAPaMETPOB.

N A A A

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 XapakTepUCTHUKH JIA3€PHOTO U3ITyUEHHS. 1 1
2 [Mpuemuuky Ha GoTOHHBIX AP PeKTaX. 2 2 15
3 Buemnnnii poroaddekt, poTokaTombl. 1 1
4 DNEeKTPOHHO-ONTHYECKUE ) )
npeobpazosarenu (D0II).
5 [IpueMHuky Ha TerIOBBIX dpdeKTax. 1 1
6 Kanopumetpsl. 1 1
7 Ontuyeckue  QuUIBTPHL: OCHOBHBIE 1 1
XapaKTePUCTUKU.
3 Peructpanus KBa3HUMITYJIbCHOTO 1 1
U3TyYCHHUS.
9 U3mepeHne BpeMEHHBIX XapaKTEPUCTHK 1 1
U3ITy4eHHS.
10  |H3mepeHune KOHTpacTa MOHOUMITYJIBCA. 1 1
1 [TpyHIMOBI  TOCTPOEHUS  ONTHYECKUX ) ’
HU3MEPUTENBHBIX CXEM.
12 Maremarndeckas o0paboTka 1 1
M300pakeHUH.
Nroro yacos 15 15 15
[loaroroska k sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 2 (Becennuit)
1. XapaKkTepuCTHKH JIA3ePHOTO U3ITyUYEHHUS.

MOHOXPOMATUYHOCTh, KOTE€PEHTHOCTb, CIIEKTPAJbHbIC XapaKTCPUCTUKH, MOJSPU3AIMS, SHEPIHS,
BPEMCHHBIC  XapaKTCPUCTUKU.  XapaKTCPUCTUKUA  TMPUEMHUKOB  HW3JIYYCHHUSA:  CIEKTpasibHAs
qyBCTBUTEILHOCTh, YPOBCHb IIIYMOB, OOHApYXHUTEJIbHAs CIIOCOOHOCTh, THHAMHUYCCKUH JMAIa3oH,
MEepexoHasl XapaKTepucThka. MeToasl W HM3MEpPEHHS OSKCIEPUMEHTAIBHBIX BeIWYUH. Teopus
OIITNOOK.




2. [lpuemuuky Ha QOTOHHBIX dPPEKTax.

BayTpennnit potodddext. PoTonpoBoMMOCTs COOCTBEHHAsI U MpUMecHas. DOTOPE3UCTOPHI U UX
XapaKTEePUCTUKHU: CIIEKTPAIbHBIC, BpEMEHHBIC, IIIYMOBBIC, ycloBus paborsl. @otonnonbl. OCHOBHBIE
XapakTepucTuku. Tumbl  (HOTOXMONOB, CIEKTpajbHBIA  JMana3oH, pabodee HampsDKEHHE,
YyBCTBUTEIILHOCTh U OBICTPOICHCTBHE.

3. Buemnuit potosddext, PoToKaTONbI.

YacToTHBIE XapaKTEPUCTHUKH, CHEKTpabHas YyBCTBHTEIBHOCTh, KBAaHTOBAs Y(PPEKTUBHOCTh. THIIBI
(oTOKaTOIOB M HMX XapakTepHble mapaMmerpbl. @DoTosnemMeHTbl. THUIBl KOHCTPYKUMH H HX
XapakTepucTHKH. POTOYMHOXKHUTENH, IPUHITUIT PA0OThI, XapakTepHble mapamerpsl OOY.

4. DnekTpoHHO-oNTHYECKUE peodpaszoarenu (DOIT).

[MpuHIMT PaGOTHI U AIEMEHTHI AIIEKTPOHHON ONTHUKU. THIOBBIE JTFOMHHOGOPHI it dkpaHoB DOIIL.
Xapakrepuctukun OOl  ko3ddunuent mnpeoOpa3oBaHus, NPOCTPAHCTBEHHOE paspelleHHe,
HEpPaBHOMEPHOCTH cBeueHus 1o 3kpany. Bunst DOI1. Pexxum mieneBoit pazsepTku. MHOTrokaapoBsIi
pexuM peructpaund. biok cxema yHuBepcansHOro ¢poToxpoHorpada.

5. IlpueMHUKY Ha TETIOBBIX AP PeKTax.

Bonomerpuueckuii 3ddekr. Tumbl OOTOMETPOB, WX XapaKTEPUCTUKA W TPUHIUI PabOTHL.
Tepmomnaper.  Ilpuanun  paGotel.  [Mupoanekrpudeckuii  dddexr,  ¢usuka  sBICHUS,
MHUPOAJICKTPUYECKIE MaTepUalIbl, 0COOCHHOCTH MHPOAIEKTPUUECKIX ITPUEMHHKOB.

6. Kamopumerpsi.

I'maBHBIE 371€MEHTHI KanopuMeTpoB. Bunpsl nomtotureneil. [IpuMepsl HCONB3yEMBIX KaJIOPUMETPOB.
[Ipuemuukn aBymepHoOro uzoOpakeHus. DoTroMarepuanbl U UX CIEKTPaJbHBIE XapaKTEPUCTUKH,
CBETOUYBCTBUTEIIBHOCTb, ~ KOHTPACTHOCTb.  MukpodortomerpupoBanue.  Perucrtpatop  Ha
tepmodororuienke. [lpubopsr ¢ 3apsanoit ceszpio. [13C — marpuna. OcHoBuble Buusl [13C —
matpuil. OcHoBHBIE XapakTepucTuku [13C — marpwuir.

7. Ontryeckue GUIBTPBI: OCHOBHBIE XapaKTEPUCTHKH.

Tunbl QuasTpoB: abCOPOLMOHHBIE, OTpaXkaTelibHbIe, HHTEP(EPEHUHOHHbIE, AUCIICPCHOHHBIE U
uHTEp(EPEHIIMOHHO-TIOSIPU3aMOHHbIE. V3MepeHne >HepreTHUecKnX XapaKTepUCTUK H3ITyUCHHS.
Bunper u3mepeHuil xapakTepucTHK u3iydeHHs. V3MepeHue HMITylIbCHOTo u3inydeHus. CrocoObl
ocnabnenus sHepruu my4ka. CoracoBaHue pa3MepoB IydKa ¢ IPHEMHOH IJIOIIAKON perucTparopa.
U3mepeHue sHepruu B 3alaHHOM yIVIe M3JIyYeHUs. 3alluTa OT M3Jy4YCHHs] HaKadyKd U Mapa3uTHON
MOJICBETKH.

8. Perucrpanus KBa3suMMIIYJIbCHOI'O U3JIyUEHHUS.

Usmepenne w3myuenust umtenbHocThio (1071 + 10)c., cnocoObl peann3aliud  HW3MEpEHUH.
Perucrpaunss wummynscHo-epuoandeckoro usnydennss B MK — gmanmazone A=1-11 wMxwm.
Oco0eHHOCTH perucTpanny, NIPUEMHUKN U3IydeHus. [Ipenu3noHHbe U3MEPEHUsT YHEPTUH Jlazepa.
OCHOBHBIE TOTPEIIHOCTH  KaJOpUMETpoB. llorpemHocTy ONTHYECKOH CXEeMBbl H3MEpPEHUSI.
KannbpoBka u3mepuresneil n cxem perucTpanuu.

9. 3mepeHue BpeMEHHBIX XapaKTEPUCTUK U3ITyUEHHUS.



Perucrpanuss gopmer umnynsca g0 10c B Bugumod u Ommxnerdr MK — obmactu cmekrtpa.
TpeboBanuss K (OTONpUEMHHKAM M PErucTparopaM M3JIy4YeHUS [0 UYYyBCTBUTEIBHOCTH U
OBICTPOJICHCTBHIO. DJIEKTPUYECKHE CXEMBI OCIMIUIOrpadUuecKold pEerUCTpaIii. XapaKTepPUCTUKU
ckopocTHbIX ocumiuiorpados tuna CPI. OcobeHHOCTh NHPOAECTEKTOPOB. Perucrpanus UMITyIbCOB
nukocekyHaAHoN nmutenbHocTd (107'° +107'?)c. Bpemsaananuzupyromuit J0I1 B pexxume mieneBoit
pasBepTku. MeTonpl  pETHCTpalMU C  IIOMOIIbIO  HeJuWHEHHONW ontukd. JIByxdoToHHas
moMuHecueHma. Peructpanus Qopmbl ummynabca ¢ OOJBIIMM  JIUHAMHUYECKHM JIMANa30HOM.
MHorokaHaJlbHOE€ PaHTUPOBAaHUE.

10. 3mepeHne KOHTpacTa MOHOUMITYJIbCA.

TpeOoBaHMS K MPUEMHBIM JI€TEKTOpaM: HX YyBCTBUTEIBHOCTH, IMHAMHYECKOMY JHAIa30HY,
obicTponeiicTBruio. ONTHYECKUE HW3MEPHUTENbHBIE CXeMbl. METoANKa H3MEpPEHUs] SHEPreTUYECKOTO
KOHTpacTa. 3mMepeHne nmpocTpaHCTBEHHBIX MapaMeTpoB Jazepa. Peructpanus Onvxuelr 30Hb1 (B3)
uznyyenus. llpocTpaHcTBeHHO-BpeMeHHass peructpanus b3: MHOrokaaposas perucrpauus, B
pexxuMe IIeneBol pa3BepTku. M3mepeHue pacxoauMocTH u3mydeHus. llomydeHne wuzoOpaskeHUsI
myuka B ganbHer 30He (3). Ocobennoctu peructpauun /3. Peructpanus 13 8 UK — obnactu.

11. I[IpuHOUIBI TOCTPOEHUS ONTHYECKUX U3MEPUTEIBHBIX CXEM.

OCHOBHBIE ONITUYECKHE AIEMEHTHI. Pacuer XapakTepuCTHK CXEM.

12. MaremaTtuueckasi 00padoTka H300paXeHUH.

ANTOPUTMBI M CIIOCOOBI IPEACTABICHUS SKCIIEPUMEHTAIBHON HH(OpMAaLHK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ®ortonpuemuuku Bunumoro u UK auanazonos» nop pen. P.Kueca, 1985.
3. A.B, IlaBnos, A.U. UepuukoB «IIpueMHUKN N3TTydyeHUsT aBTOMAaTHUYECKIUX ONTHKO-3JIEKTPOHHBIX
pubopoB»,1972.
4. B.A. 3y00B «MeTo/bl H3MEPEHUS XapaKTePUCTHK Ja3epHOTO U3IydeHus», 1973.

JomnonHurensHas aureparypa

JI.C. Kpemenuyrckuii, O.B. Poitiinna «ITuposnekrpruyeckue mpueMHUKH U3Ty4YeHUs», 1979.
O.A. I'epamenko u ap. «TemrneparypHble H3MEPEHUS», CIIPABOYHUK, 1984.

A.H. 3atinens u ap. «TexHrka u mpakTHKa CIIEKTPOCKOHUM», 1976.

N.B. CkokoB «OnTudeckre CreKTpalibHbIE TPUOOPhDy, 1984,

B.B. JleGenena. OkcniepuMenTanbHas ontuka. M., MI'Y, 1994,

kW=

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/ — snexrpoHHast Oubianoreka PuzTexa.

2. http://www.edu.ru — penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

4. http://www.i-exam.ru — eauHblii noptan MHTEpHET-TECTHPOBaHUS B cpepe 0OpazoBaHusl.

5. http://ufn.ru/ «Ycnexu Gpusnueckux HayK» 0030pbI O aKTyalIbHBIM (pr3nyueckuM npodieMam



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Skype, Zoom
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4aroIlWi IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yyIbTare HU3YyUCHUSA AUCHUIUIMHBI CTYACHT HOJIKCH 3HATH OCHOBHBIC IMOHATHA MW TOAXOAbI K
HU3MEPCHUIO JIA3CPHBIX MapaMEeTpOB, 3HATH OCHOBHBIE MOACIIM W HUX HEAOCTATKU U AOCTOMHCTBA,
MNPUMCHATH MOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraeMbpIX CTyJAIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: B.H. Jlepkay, kanz. ¢puz.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM ITPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

YK-3 CrnocoGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTuIO JUIS JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.1 Opranuzyer U KOOPAMHHUPYET PadOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
BO3HHUKAIOIINX PAa3HOIIIACHNA U KOH(PIUKTOB

VYK-3.2 ~ VuurpiBaeT B  CBO€H  cOUMAIbHOW U
po(eCCUOHANBHON AEATENbHOCTH UHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ Pa0bOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
IOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUU

VYK-3.3 CnocobeH mpeaBulieTh pe3yabTarhl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh IOpY4YeHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
00CyXIeHUE pa3HbIX UICH 1 MHEHUI

YK-6 CriocobeH onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pPa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIIEHCTBOBAHUS
COOCTBEHHOM JESTELHOCTH

OIIK-1 Criocoben ¢hopMynupoBaTh LENH U
3a/1a4¥l UCCIIEI0BAaHMs1, BRIOMPATh KPUTCPHU
OLICHKH, BBISBIIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.1 NUmeeT npeacTaBieHrE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-1.2 CrnocobeH cocTaBiATh OO TuTaH paboTHI IO
3aJaHHOW TeMe, TMpeJlaraTb METOAbl HCCICIOBaHHS U
CHOCOOBI 00OpaboTku pE3yJIbTaToB, MPOBOJIUTH
MCCIIEIOBAaHMS 110 COIIACOBAHHOMY C PYKOBOIUTEJIEM IIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl

OIIK-1.3 Brnameer cHCTEeMaTHYeCKUMHU 3HAHUSAMU TIO
HAIPABJICHUIO JIEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHOH  HANpaBIE€HHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBEIICHHSI HAyYHO- MCCIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-2.2 Cmocoben 00001maTs ¥ KPUTHYECKH OIEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
poeCCUOHATBHOM IEATEILHOCTH

OIIK-2.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHUS, IIPUMEHSTh 3HAHUS B
obyactTi MPOo(eCCUOHANBHON JEeATENFHOCTH JJISl PEIICHUS
MOCTABICHHOM 3amaud, (opMyTUpOBaHUS BBHIBOAOB U
OLICHKU IOJTyYSHHBIX PE3yJIbTaTOB




[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
Y pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOM PU3HKH 1
TEXHOJIOTHH

[1K-2.3 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHKIAIHBIX
MpOrpaMM INPH MPOEKTUPOBAHUHU U PACUeTe yCTPOICTB MIN
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH HAayYHBIE MCCIIEIOBAHUS CAMOCTOSTEIBHO WU B
COCTaBe HAyYHOTO KOJIJIEKTUBA

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHHA

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(.HaSepHBIC U3MCPCHUA» 06yqa10Lu1/11710;1 JOJIKCH:

3HAThb:

[J XapaKTepUCTUKU OCHOBHBIX TUIIOB YCTPOWCTB JJIs IPOBEACHUS U3MEPEHU];

0

HUMCTh IMPCACTABJICHHUC O KOHOCHIMU COBMCCTHOTO MNOCTPOCHUA JIA3CPHBIX CUCTEM W CUCTCM

U3MEpEeHHUs ee TapaMeTpoB;

[] uMeTh MNpEaACTaBJICHUC

0 (bHSI/II{GCKI/IX MNpUHIHUIAX MpPpOBCACHUS I/ISMepeHI/II\/’I PA3JINYHBIX JIA3CPHBIX

apameTpoB;
] ©IMETh MPEJCTABICHUE O MPHHIUIIAX OPTaHU3AUNU U 00paOOTKH U3MEPEHUIA.

yMeTh:
0

PAaCCUUTBIBATL COITIACOBAHHYIO NUATHOCTUYCCKYIO CXEMY JIA MPOBCACHUA U3MCPCHUSA 3aJaHHBIX B

IKCIIEPUMEHTE N1apaMeTPOB;

0

BBIOMpATh COOTBETCTBYIOLIEE MPUOOPHOE OCHAIICHUE AJISl MPOBEACHHUSI U3MEPEHHN ¢ TpeOyeMbIM

[IPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAJIbHBIM U T.J. Pa3pelICHUEM;

0

BJIaJeTh:

O

Ooooooooo

MIpOBOAUTH 06pa60T1<y HU3MCPACMBIX BCJIMYHH U UX MaTeMaTH4YeCKUI aHaJIn3.

METO/I0JIOTHEN BBIOOPA aIeKBATHBIX METOZ0B UCCIICIOBAHHS;

HABBIKAMH CaMOCTOSTEIbHOM paboThl B 1aboparopuu u UnTepHeTe;

KyJBTYpOW IOCTAHOBKH M MOJEJINPOBaHUS (PU3MUECKUX 3a]1ay;

OCHOBHBIMH HaBBIKAMU TIPEJICTABICHUS CBOMX PE3YJbTaTOB HA CeMUHApax, KOHQEPCHIIUsX;
HaBBIKAMH OCBOEHUS 00JIbIIOT0 00beMa HHPOPMaLH, BKIIIOUas padoTy ¢ HAyYHOH JINTepaTypoii;
OCHOBHBIMHU HaBbIKAMH HANKMCAHUS HAyYHBIX CTaTEH.

MaTeMaTHYeCKUM MOJACIHUPOBAHNEM (PU3NUECKHX 3a/1a4.

MIPaKTUKOW MCCIIEIOBAHMS U PEIICHU TEOPETUIECKUX U MPUKIIAJAHBIX 3a/1a4;

METOJaMH THarHOCTHUKH JIA3EpHBIX TapaMeTPOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1
2
3
4.
5
6
7

. Knnaccudukanus nazepHbIx mapameTpoB
. TennoBsle IPUEMHHKH.
. IIpu3sMeHHBIE CUCTEMBI.

UnTepdepomerp MaiikenbcoHa

. Dmenon MalikelscoHa
. Knaccugukanus npocTpaHCTBEHHBIX U BPEMEHHBIX XapaKTEPUCTHK.

HpI/IHI_II/IHBI opraHu3alii BPCMCHHBIX XaPAKTCPUCTUK JIA3CPHOI0 HU3JIYUYCHHA B PaA3JIMYHBIX

JuarasoHax JJIUTCIbHOCTH.

8.
9.

Ocumutorpadust
OnekrponHo-onTHyeckue npeodpazosarenu (DOII). [TpuHIMn paboOTHl U AIEMEHTHI IEKTPOHHON

orrtukn. Buner DOIT.

10. N3mepenne riryOoKoro ppoHTa UMITYIIbCA.

11. I/I3MepCHI/Ie OHCPICTUYCCKOTO U MOIITHOCTHOTO KOHTpAacCTa.

12. 3mepenne OM>KHEN 30HBI N3TYUCHHUS.

13. 3mepenue qanbHEN 30HBI H3ITYUECHHUSIIO.

14. MukpodoromerpupoBanue. [IpruOOpsI ¢ 3apsIHON CBS3BIO.

15. CnocoOsb1 ocnabneHust sHepruu myyka. CBeTOQUIBTPHL.

16. CormacoBanue pa3MepoB Myyka ¢ IPUEMHOM TUIOMIAJKON perucTparopa.




4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[IpomexxyTouHasi arrecTauus M0 AUCUUILIMHE «Jla3sepHble M3MEPEHUs» OCYLIeCTBIsieTCs B ¢opme
T PepeHIIMPOBaHHOTO 3aueTa. 3a4eT MPOBOAUTCS B IMCBMEHHOW U YCTHOH (opMme.

NPOMEXYTOUHBIA —  JOMAIlIHEE  3aJlaHusl, WUTOTOBBIN —  auddepeHnnpoBaHHBIA  3a4eT
(3K3aMEeHaMOHHBIN OMJIET COAEPKUT 2 Bompoca u 1 3agaqy).

Hepequb KOHTPOJIbHBIX BOIIPOCOB

1. Kor CPCHTHOCTb MU3JIIYUCHUSA, CTCICHb KOICPCHTHOCTH. HpOCTpaHCTBCHHaH U BpPCMCHHAasA
KOTCPEHTHOCTb.

2. ®oTodneKTpOHHbIE MPUeMHUKH. [IpueMHKY ¢ BHyTpeHHHM (oTodderTom.
3. AHanu3 COCTOSIHUS MOJSAPU3ALMH, TOJSIPU3AIIMOHHBIE YCTPONUCTBA,

4. ®ypbe CIEeKTPOMETPHs

5. IlpuHLIMIBI TOCTPOEHUS U3MEPUTEIBHBIX CUCTEM.

[TprMepsl KOHTPOILHBIX 3a/IaHUI 1 OUIIETOB TMPE/ICTABICHBI B TPUKPEIUICHHOM (aiie.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHCCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka ymoOBIETBOPUTEIbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTWYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU dTOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHOM HPOrpaMMbl, HEOOXOAUMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYIACHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIli 3a4€T MPOBOAUTCS B YCTHOH Qopme mo Owneram. B kaxmom Ounere
NPE/ICTaBICHO OJMH TEOPETUYECKHH BOMPOC, OJHA 3a/ada W OJUH YTOUHSIOIIUI BOIPOC IO TeMe
kypca. [lpu npoBenennn nuddepeHnnpoBaHHOrO 3a4era 00yvaromemMycs npegocrasisiercs: 30 MUHYT
Ha oAroToBKY. Orpoc 00yJaromerocsi He J0JHKEH MPEBbIMIaTh OXHOTO aCTPOHOMUYECKOTO Yaca.



