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
Hucnumninaa "JlazepHble u3MepeHHsA" paccMaTpUBAaeT BOIMPOCH MO  OCHOBHBIM METOJaM HW3MEpPEHUS
XapaKTepUCTHK JIA3€PHOTO HW3JIYYCHHs, TEXHUKOM W MPaKTHUECKOW paboToH mpuOOpOB M YCTPOWCTB MAJIS
U3MEPEHUs IapaMeTPOB JIa3€PHOIO U3IYUECHHUS.
B wuznoxeHunm paccMmarpuBaercs (U3MKa SIBICHUH, MPOLIECCOB IOJIOXKECHHBIX B OCHOBY H3MEPUTEIIBHBIX
npuboOpoB M METOAWK, MAIOTCS CIEKTPajbHbIE YyBCTBUTEIBHOCTH TNPHOOPOB M UX pa3peluaroimune
CHOCOOHOCTH: TOYHOCTh M MOTPELIHOCTH U3MEPEHHUS.
CTyneHThl Ha JEHWCTBYIOIIMX JIa3€PHBIX YCTAHOBKAaX 3HAKOMATCS ¢ HMpUOOpaMHM W METOAMKAMH HM3MEpPEHHS
XapakTepUCTHK  J1a3epoB:  DHEPIHH,  JUINTEIbHOCTH,  MOIIHOCTH  HM3JIY4YEHHS,  PACXOAHUMOCTH,
IIPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK, CIIEKTPAIbHOIO COCTaBa U3IIYUECHHUS.
B pamkax kypca naroTcs OIpenesieHHs] OCHOBHBIX MMOHATHH W OOOCHOBaHMSI METOAOB W TNPHUHIIMIIOB
IIPOBEICHUST M3MEpeHMH. PaccMarpuBaloTCsi OCHOBHBIE THIIBI IIPUEMHUKOB JIa3€pHOIO  M3JIy4EHUS.
PaccmarpuBaercs mocTaHOBKA 33/1a4 M3MEPEHUS U Pa3bsCHIIOTCS MPUHLIUIBI PETUCTPALUN TOTO WM WHOTO
¢usnueckoro mapamerpa. OOCyXKTaroTCs MPHUHIMIBI COINIACOBAaHMS ONTHYECKONW H3MEPUTEIBHOM CXEMBI.
PaccmarpuBaercsi o60cHOBaHME BbIOOpa CpPEACTB PETHCTPAlMM, CPEACTB 3allMThl OT LIYMOB WU HaBOAOK.
IToka3pIBalOTCSI OCHOBHBIE AITOPUTMBI M CIIOCOOBI MPEICTABICHUS AKCIIEPUMEHTANbHOW WH(pOpPMALUU 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
Wzyuenne pus3uku ABICHUMN, IPOLECCOB MOJIOKEHHBIX B OCHOBY U3MEPUTEIBHBIX IPHOOPOB U METOIHUK.
O3HakoMJIEHHME €  XapaKTePUCTHKAaMH  HM3MEPUTENbHBIX  MPUOOpPOB: CIIEKTPaJIbHBIMU
YyBCTBUTEILHOCTSIMH, Pa3pellaoliiMU CIIOCOOHOCTSMH, TOYHOCTSIMHU U IOTPELIHOCTSIMHA U3MEPEHUH.
OcBoeHue METOAMK H3MEPEHUs XapaKTEPUCTUK JIa3epoB: HHEPIHU, JUIMTEIBHOCTH, MOIIHOCTHU
W3JIy4EHHs, PacXOIUMOCTH, MPOCTPAHCTBEHHO-BPEMEHHBIX XapPaKTEPHUCTUK, CHEKTPAIBHOIO COCTaBa
U3JIyYEeHHUS.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2 Cniocoben ynpaBisiTh YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTrar
MCCIIeIOBATEIbCKUAM MPOSKTOM Ha BCEX dTanax |IeATeIbHOCTH U TUIAHHPOBATh ITOCIIEI0BATEILHOCTD IIAar0B
ero peajan3anun ISl OCTIDKEHHMs — JaHHOro  pesynsrara.  Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYEeT KOHCTPYKTHBHOMY IPEOIOJICHUIO
BO3HHUKAIOIINX Pa3HOIIIACHNA U KOH(PIUKTOB

VYK-3.2 ~ VuureiBaeT B  CBOEM  CONMANbHON U
po¢eCcCHOHAIBHON AEATEIbHOCTH MHTEPECH], 0COOCHHOCTH
MOBE/ICHUSI W MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofIeH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOACHCTBYET, B TOM YHCIE
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 NOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

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

OIIK-1.1 Umeet npeacrapieHre 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cocTaBisTh OOIIMA TIaH PaOOTHI 1O
3aJaHHOW TeMe, Mpeajararb METOAbl HCCIIENOBAaHUS U
CHOCOOBI 00paboTku pE3YyNBTaToB, MIPOBOJUTH
MCCIIEIOBAaHHS 110 COTNIACOBAHHOMY C PYKOBOJIMTEIIEM ILIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BHIODaHHOM  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
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 Cnocoben 0000mare ¥ KPUTHUYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHMS, IPUMEHSITH 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 3a7a4d, (OPMYIUPOBAaHUS BBHIBOJOB U
OIICHKY TIOYYECHHBIX PE3yIbTaTOB
[1IK-2.3 Bnaneer HaBBLIKAMH HCIIOJIL30BaHUS

WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHUKIAIHBIX
IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOWUCTB WM
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:

XapaKTEPUCTUKU OCHOBHBIX TUIIOB YCTPOMCTB [UIs IPOBEIECHUS U3MEPEHUH;
MMETh MpPENCTABICHUE O KOHIENIMH COBMECTHOTO IMOCTPOECHMS JIa3€pHBIX CHCTEM M CHUCTEM

U3MEpEeHHUs ee TapaMeTpoB;
UMETh MPECTABICHUE
apameTpoB;

) (1)I/I3I/IIICCKI/IX IMpUHIUIIAX TPOBCACHUA H3Mep€HHI>i Pa3JIMYHBIX JIA3CPHBIX

HUMCTHh NPCACTABJICHUC O MPUHIUIIAX OPraHUu3aIluu u 06pa6OTKI/I H3M€peHPII7L

YMETB:

pPacCCUUTBIBATL COIMIACOBAHHYIO JUATHOCTUYCCKYIO CXCMY JISA MPOBCACHUA U3MCPCHUSA 3a/IaHHBIX B

IKCIIEPUMEHTE N1apaMeTPOB;

BBIOMPATh COOTBETCTBYIOLIEE MPUOOPHOE OCHAILLECHHUE Ul MPOBEACHUS U3MEPEHHUIl ¢ TpeOyeMbIM
[IPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAJIbHBIM U T.J. Pa3pelICHUEM;
MPOBOAUTH 00pa0OTKY M3MEPSIEMBIX BEIMYUH U UX MaTeMaTudeCKUi aHaIn3.

BJIAJIETh:




METO/I0JIOTHEH BHIOOpA a/IEKBATHBIX METOIOB UCCIICAOBAHMUS;

HaBBIKAMH CaMOCTOSITEIbHOU paboThI B 1aboparopun U MHTEpHETE;

KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (PU3HYESCKUX 3a/1a4;

OCHOBHBIMH HAaBBIKAMU TIPECTABICHUS CBOUX PE3YJbTATOB HA CEMUHAPAX, KOHPEPCHIIUX;
HaBBIKAMU OCBOEHUS OONBIIOTO 00beMa HHPOPMAITUH, BKITIOUast padOTy ¢ HAYYHOH JINTepaTypoii;
OCHOBHBIMH HAaBBIKAMU HAITMCAHUS HAyYHBIX CTATEH.

MaTeMaTHYeCKUM MOJICINPOBaHHEM (PU3NUESCKHX 3a/1au.

MPaKTHKOW MCCIICOBaHUS M PELICHUS TEOPETUIECKUX U MPHUKIIAIHBIX 337a4;

METO/IaMH IMarHOCTUKH JIa3€PHBIX ITapaMeTPOB.

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 UsmepeHne 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, CICKTPAIbHBIC XapaKTCPUCTUKH, IMOJSIPU3AINS, SHEPIHS,
BPEMCHHBIC  XapaKTEPUCTUKW.  XapaKTEPUCTHKU  MPUEMHHUKOB  M3JyUCHHs:  CICKTpalbHas
YyBCTBUTEILHOCTh, YPOBCHb IIYMOB, OOHAPYXUTEIbHAs CIIOCOOHOCTh, JMHAMUYCCKHN THAIa3oH,
MEPeXoHasl XapaKTePUCTHKA. MeTo[bl W HW3MEPEHHUs OKCICPUMCHTAIBHBIX BEIUYMH. Teopus
OIITNOOK.




2. [lpuemuuky Ha QOTOHHBIX dPPEKTax.

BayTpennnit potodddekxt. PoTonpoBoAMMOCTs COOCTBEHHAsI W MpUMecHas. DOTOPe3UCTOPhl U HX
XapaKTEePUCTUKHU: CIIEKTPAIbHBIC, BpEMEHHBIC, IIIYMOBBIC, ycloBus paborsl. @otonnonbl. OCHOBHBIE
XapakTepucTuku. Tumbl  (OTOIMONOB, CHEKTPaIbHBI JHMama3oH, pabouee HampsDKEHHUE,
YyBCTBUTEIILHOCTh U OBICTPOICHCTBHE.

3. Buemnuit potosddext, PoToKaTONbI.

YacToTHBIE XapaKTEPUCTUKH, CIEKTpajbHasl YyBCTBUTEIBLHOCTh, KBAaHTOBAas 3(PdekTHBHOCTH. THIIbI
(oTOKaTOAOB M HX XapakTepHble mnapameTpbl. DOTO3IeMEHTHL. THIBI KOHCTPYKLOMH H HX
XapakTepucTHKH. POTOYMHOXKHUTENH, IPUHITUIT PA0OThI, XapakTepHble mapamerpsl OOY.

4. DnekTpoHHO-oNTHYECKUE peodpaszoarenu (DOIT).

[MpuHIMT PaGOTHI U AIIEMEHTHI 3NEKTPOHHOH onTHKU. Tunoeie MoMuHOMOPE A 3kpanos DOII.
Xapakrepuctukun OOl  kospdunuent mnpeobOpazoBaHHs, MNPOCTPAHCTBEHHOE pa3pellcHHE,
HEpPaBHOMEPHOCTH CBe4eHHUA 1o 3kpany. Buasl JOII. Pexxum meneBoit pazBepTku. MHOTOKaAPOBBIi
pexuM peructpaund. biok cxema yHuBepcansHOro ¢poToxpoHorpada.

5. IlpueMHUKY Ha TETIOBBIX AP PeKTax.

Bonomerpuueckuii  3pdekr. Tumbl OOJIOMETPOB, WX XapaKTEPUCTHKA W TPUHIMII PaOOTHI.
Tepmomnaper.  Ilpuanun  paGotel.  [Tupoomekrpuueckuit  dpdexr,  ¢u3uKa  SBICHHSA,
MHUPOAJICKTPUYECKIE MaTepUalIbl, 0COOCHHOCTH MHPOAIEKTPUUECKIX ITPUEMHHKOB.

6. Kamopumerpsi.

I'maBHBIE 271€MEHTHI KanopuMeTpoB. Buipl normorurenei. IIpumepsl nConb3yeMbIX KaJOPUMETPOB.
[Ipuemuukn aBymepHOro mu3oOpaxenus. doTomarepuaibl U HX CHEKTPAIbHBIE XapaKTEPUCTHKH,
CBETOUYBCTBUTEIIBHOCTb, ~ KOHTPACTHOCTb.  MukpodortomerpupoBanue.  Perucrtpatop  Ha
tepmodororuienke. [Ipubopsr ¢ 3apsanoit cBas3bro. [I3C — marpuma. OcnoBHble Buabl [13C —
matpuil. OcHoBHBIE XapakTepucTuku [13C — marpwuir.

7. Ontryeckue GUIBTPBI: OCHOBHBIE XapaKTEPUCTHKH.

Tunbl QuasTpoB: abCOPOLMOHHBIE, OTpaXkaTelibHbIe, HHTEP(EPEHUHOHHbIE, AUCIICPCHOHHBIE U
UHTEp(EPEHIIMOHHO-TIOSIPU3aMOHHbIE. V3MepeHne 3HepreTHUecKuX XapaKTepUCTUK H3IIydYeHHS.
Buner m3mepeHuil xapakTepuCTHK u3nyuyeHus. M3mepeHue uMmmynbcHOro usmydeHusi. CrocoOsl
ocnabneHus 3Hepruu mydka. CoracoBaHue pa3MepoB IydKa ¢ IPUEMHOM IUIOIAAKONH perucTparopa.
W3mepenune sHeprum B 3aJaHHOM Y€ M3My4YCHHs. 3alldTa OT M3IYUYEHHUS HAKauKH M Napa3uTHOU
MOJICBETKH.

8. Perucrpanus KBa3suMMIIYJIbCHOI'O U3JIyUEHHUS.

Usmepenne wsnmyuenust amutensHocThio (1077 + 10)c., cmocoObl peanw3anuyd  H3MEPEHHM.
Perucrpauuss wummynscHo-nepuoandeckoro usnydenns B MK — gmamazone A=1-11 wMxwm.
Oco0OeHHOCTH perucTpanuy, NPUEeMHUKH u3iydeHus. [Ipenu3nonnele U3MepeHus dHEpruu jasepa.
OCHOBHBIE TOTPEIIHOCTH KaJopuMeTpoB. llorpemHocTr ONTHYECKOW CXeMBl H3MEPEHHS.
KannbpoBka u3mepuresneil n cxem perucTpanuu.

9. 3mepeHue BpeMEHHBIX XapaKTEPUCTUK U3ITyUEHHUS.



Perucrpanuss gopmel umnyneca g0 10c B Bugumoidt m Ommwxnaerd MK — obmactm cmekrpa.
TpeboBanuss Kk (OTONPUEMHHKAM W PETUCTPATOpPaM M3Iy4YeHHs] 10 YYBCTBUTEIBHOCTH U
OBICTPOJICHCTBHIO. DJIEKTPUYECKHE CXEMBI OCIMIUIOrpadUuecKold pEerUCTpaIii. XapaKTepPUCTUKU
ckopocTHbIX ocumiuiorpados tuna CPI. OcobeHHOCTh NHPOAECTEKTOPOB. Perucrpanus UMITyIbCOB
MUKOCeKyHaHOU anmutensHOocTH (10710 +107'?)c. Bpemsananmsupyronmii DOI1 B pexxume MmieneBoi
pasBepTku. MeToapl  pEeTUCTpalMd C  TIOMOLIbIO  HEJWHEHHON ontuku. JByxdoToHHas
moMuHecueHya. Peructpanus Qopmbl ummynabca ¢ OONBIIMM  JUHAMHYECKUM JIHAla30HOM.
MHorokaHaJlbHOE€ PaHTUPOBAaHUE.

10. 3mepeHne KOHTpacTa MOHOUMITYJIbCA.

TpeOoBaHMS K NPUEMHBIM JETEKTOpPaM: HX YYBCTBHUTEIBHOCTH, JAWHAMUYECKOMY IHAIa3oHY,
obicTponeiicTBuio. ONTHYECKUE W3MEPUTENbHbIE CXeMbl. MeTonnka H3MEpeHHs] SHEpreTH4eCcKOro
KOHTpacTa. VM3mMepeHue MpoCcTpaHCTBEHHBIX MapaMeTpoB yazepa. Perucrpanus OommkHelt 30861 (B3)
nznyyenus. llpocTpaHcTBeHHO-BpeMeHHas peructpauvs b3: MHOrokagpoBas perucTpanus, B
pexxuMe TIelieBod pa3BepTku. M3mepeHue pacxommmocTdu uanydeHws. [lonmyuenwe wnzoOpaskeHUs
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, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B PE3IYIBTATC UIYUCHUA IAUCHUIIIMHBI CTYACHT MOOJDKCH 3HAThb OCHOBHBIC IMOHATHUA WM HNOAXOIAbI 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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraeMbpIX CTyJAIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYNHEHUH W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad 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 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

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

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYeT KOHCTPYKTHBHOMY IPEOIOJICHUIO
BO3HHUKAIOIINX PAa3HOIIIACHNA U KOH(PIUKTOB

VYK-3.2 ~ VuureiBaeT B  CBOEM  CONMAIbHOM U
poeCcCHOHAIBHON AEATEIBHOCTH MHTEPECH], 0COOCHHOCTH
MOBEICHUSI U MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofeH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOACHCTBYET, B TOM YHCIE
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 HOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
00CyXIeHUE pa3HbIX UICH 1 MHEHUI

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESTELHOCTH

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

OIIK-1.1 Umeet npeacrapieHre 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cocTaBisiTh OOIIMA TIaH PaOOTHI 1O
3aJaHHOW TeMe, Mpeajararb METOAbl HCCIIENOBAaHUS U
CHOCOOBI 00paboTku PE3YyNBTaTOB, MIPOBOJUTH
MCCIIEIOBAaHHS TI0 COTVIACOBAHHOMY C PYKOBOJIMTEIIEM ILIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpPaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
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 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHMS, IPUMEHSITH 3HAHUS B
obyactTi MPOo(eCCUOHANBHON JEeATENFHOCTH JJISl PEIICHUS
MOCTABIICHHON 3amaud, (OopMyTUpOBaHUS 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 Bnaneer HaBbIKAMU UCIIOJIb30BaHUS
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHKIAIHBIX
IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOWUCTB WM
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:

XapaKTEPUCTUKHU OCHOBHBIX TUIIOB YCTPOMCTB [yl IPOBEIECHUS U3MEPEHUH;
MMETh MpPENCTABICHUE O KOHIENIMH COBMECTHOTO IMOCTPOECHMS JIa3€pHBIX CHUCTEM M CHUCTEM

U3MEpEeHHUs ee TapaMeTpoB;

HUMCThb MPCACTABIICHUC O (l)I/ISI/I‘leCKI/IX IMpUHIUIIAX TPOBCACHUA H3Mep€HHI>i Pa3IMYHBIX JIA3CPHBIX

apameTpoB;
MMETh MPEJCTABICHUE O MPHHIUIIAX OPTaHU3aIUU U 00paOOTKH U3MEPEHUIA.

yMeTh:

PacCUUTBIBATL COIMTACOBAHHYIO JUATHOCTUYCCKYIO CXCMY JISA MPOBCACHUA U3MCPCHUSA 3a/IaHHBIX B

IKCIIEPUMEHTE N1apaMeTPOB;

BBIOMPATh COOTBETCTBYIOLIEE MPUOOPHOE OCHAILLCHHUE Ul MPOBEACHUSI U3MEPEHUI ¢ TpeOyeMbIM

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

IMPOBOJAUTH o6pa60TI<y HU3MCPACMBIX BCJIMYNH U UX MaTeMaTHYSCKUI aHaJIu3.

BJIaJeTh:

METOZO0JIOTHEH BEIOOPA aIeKBATHBIX METOAOB MCCIICIOBAHNUS;

HaBBIKAMU CaMOCTOSITEIbHOM paboThl B Jaboparopuu u UHTepHETE;

KyJBTYpOW IOCTAaHOBKH M MOJEIIMPOBaHMS (PU3MUECKUX 3a]ay;

OCHOBHBIMH HaBBIKAMH TIPE/ICTABICHUS] CBOUX PE3YJIHTATOB HA CEMHHAPAX, KOH(PEPEHIIHSAX;
HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMaLUK, BKIIIOUast paboTy ¢ HAyYHOH JINTepaTypoii;
OCHOBHBIMU HaBbIKaMU HAIMCAHU HAYYHBIX CTATEH.

MaTeMaTHYeCKUM MOJAEIHPOBAHNEM (PU3NUECKHX 3a/1a4.

MPaKTUKON MCCIEOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIIAJIHBIX 3a/1a4;

METOJJaMH THarHOCTHUKH JIA3EpHBIX IapaMeTPOB.

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

1. Knaccudukanus na3epHbIX IapaMeTpoB
2. TemynoBble IPUEMHUKHU.

3. Ilpu3MeHHBIE CUCTEMBI.

4.
5
6
7

UnTepdepomerp MaiikenbcoHa

. Dmenon MalikelscoHa
. Knaccugukanus npocTpaHCTBEHHBIX U BPEMEHHBIX XapaKTEPUCTHK.

HpI/IHI_H/IHBI opraHu3ani BpPCMCHHBLIX XapaKTCPUCTUK JIA3CPHOI'O MU3JIYUCHUA B PaA3JIAYHBIX

JuarasoHax JJIUTCIbHOCTH.

8.
9.

Ocumutorpadust

OnekrpoHHo-onTrdyeckue npeodpazosarenu (DOIT). [puHiun paboThl U 3JEMEHTHI ATEKTPOHHON

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 artectauus Mo JUCHMIUIMHE <«Jla3epHble M3MepeHHS» OCYyLIECTBIACTCS 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. KOFepeHTHOCTL HU3JIydCHHdA, CTCICHb KOICPCHTHOCTH. HpOCTpaHCTBeHHaﬂ U BpPCMCHHAaA
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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO U I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT €ro, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAaTrcpuraj, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJTYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka ynOBIETBOPUTEIBHO 4 Oayula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWI, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOIO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHON HpPOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 Oajia - BBICTABISICTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHumpoBaHHbId 3aueT MPOBOTUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Owiete
NPE/ICTABICHO OJMH TEOPETUYECKUI BOIMPOC, OAHA 3aja4a M OJWH YTOYHSIOMIMK BONPOC IO TEeMe
kypca. [Ipu npoBenennn nuddepeHnpoBaHHOro 3a4era odyyaromemycs npegocrasisiercs 30 MUHYT
Ha oAroToBKY. Orpoc 00yJaromerocsi He J0JHKEH MPEBbIMIaTh OXHOTO aCTPOHOMUYECKOTO Yaca.



