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)

N0 THCHUTIJINHE: JlazepHble U3MepeHUs
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

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

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX N
npodeccuoHaIBHON 1S TeTbHOCTH

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

MareMaTuk ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHny 3a1a4 MpoPeCCHOHANBHON e TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

mpoOiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHAIBEHON IS TeTBbHOCTH, CITIOCOOSH
Ha Hay4YHOM s3bIKe (pOpMyITHpOBaTh
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 Cnocoben aHanu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CniocoOeH 1 roTOB K MOBBIILICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOICTBA  MaJIbIM
npodeCCHOHATBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH

IIK-1.2 CnocobeH BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ NPUKITAHBIX TIPOTPAMM)
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenMpoBaHUe) € MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

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

U3MEpEeHHUs ee TapaMeTpoB;
UMETh MPECTABICHUEC
apameTpoB;

) (1)I/I3I/IIICCKI/IX IMpUHIUIIAX TPOBCACHUA H3Mep€HHI>i Pa3INYHBIX JIA3CPHBIX

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

YMETB:

pPacCUUTBIBATL COMTACOBAHHYIO JUATHOCTUYCCKYIO CXCMY JISA MPOBCACHUA U3MCPCHUS 3a/IaHHBIX B

JKCIIEPUMEHTE N1apaMeTPOB;

BBIOMPATh COOTBETCTBYIOLIEE MPUOOPHOE OCHAILCHHUE Ul MPOBEACHUSI U3MEPEHHUI ¢ TpeOyeMbIM
[IPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAJIbHBIM U T.J. Pa3pelIeHUEM;
MPOBOAUTH 00Pa0OTKY M3MEPSIEMBIX BEIMYUH U UX MaTeMaTuYeCKUi 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)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a
Kypc: 1

KBaJIH(UKALUS: 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

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
cepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHOM

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYECHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. Iloka3are/u OlleHUBAHUS KOMIIETEHIIHH

B pesynbrare u3ydeHus AUCIUTUIMHBI «JlazepHbie n3MepeHus 00yJaromnics TOJKeH:

3HATb:

XapaKTCPUCTUKU OCHOBHBIX THUIIOB YCTPOﬁCTB JJI1 IIPOBCACHU A H3MepeHHfI;
HUMCTb IMPCACTABICHHUEC O KOHLCHILIHWU COBMCCTHOIO IIOCTPOCHUA JIA3€PHBIX CUCTEM M CUCTEM
HU3MCPCHUA €C ITapaMCTPOB;

UMETh MpEJCTaBIeHNEe O (PU3NUECKUX MPUHLIUIAX MPOBEICHHUS M3MEPEHUH Pa3IHUHbIX JIa3€PHBIX
apaMeTpoB;
UMETh MPEJCTABICHNE O MPHUHIUIAX OPTaHU3alNuU U 00pabOTKN U3MEPEHUII.
YMeThb:
paccuuThIBaTh COMIACOBAHHYIO IMArHOCTUUYECKYIO CXEMY JUIsl IIPOBENCHUS U3MEPEHUS 3aaHHBIX B
JKCIIEPUMEHTE [TapaMeETPOB;
BBIOMpATh COOTBETCTBYIOIIEE NMPHOOPHOE OCHAIICHUE JUIS MPOBENCHUS U3MEPEHUH ¢ TpebyeMbIM
MIPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAIbHBIM U T.JI. PA3pEIICHUEM;
HPOBOIUTH 00PAOOTKY M3MEPAEMBIX BEJIMUMH U MX MAaTEMaTH4eCKUN aHAIIN3.
BJIaJeTh:

METO/I0JIOTUEH BHIOOpA a/IEKBATHBIX METOIOB UCCIICAOBAHMUS;

HaBBIKAMH CaMOCTOSITEIbHOU paboThI B 1aboparopun U MHTEpHETE;

KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (HU3HMYESCKUX 3a/1a4;

OCHOBHBIMH HAaBBIKAMU TIPECTABICHUS CBOUX PE3YJbTATOB HA CEMUHAPAX, KOH(PEPCHIUX;
HaBBIKAMU OCBOEHUS OONBIIOT0 00beMa HHPOPMAITUH, BKITIOUast padoTy ¢ HAYYHOH JINTepaTypoii;
OCHOBHBIMH HAaBBIKAMHU HAIIMCAHUsI HAyYHBIX CTATCH.

MaTeMaTHYeCKUM MOJIEINPOBaHHEM (PU3NUESCKHX 3a/1au.

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

METO/IaMH IMarHOCTUKH JIa3€PHBIX ITapaMeTPOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1. Knaccudukaryst na3epHbIX mapaMmeTpoB

2. TemnoBbIe IPUEMHUKH.

3. Ilpu3smMeHHBIE CUCTEMBI.

4. Nurepdpepomerp Maiikenbcona

5. Dmwesnon MaiikenbcoHa

6. Knaccuduxanus npocTpaHCTBEHHBIX U BPEMEHHBIX XapaKTEPUCTHK.
7

[lpyHUMOBl OpraHu3alMM BPEMEHHBIX XapaKTEPUCTHUK JIa3€pHOI0 H3JIy4YeHUs] B Ppa3IMUHBIX
Jyana3zoHax JJIUTEIbHOCTH.

8. Ocuummnorpadus

9. DnexrponHo-onTuyeckue npeodpazosarenu (DOII). [Ipunuun paboTl U IEMEHTHI 3JIEKTPOHHOM
ontuxu. Bunsr DOI1.

10. M3mepenne riryboKkoro ppoHTa UMITYIIbCA.

11. 3mepeHune 3HEPreTUYECKOT0 ¥ MOIIIHOCTHOTO KOHTPACTA.

12. 3mepenue OIKHEHN 30HBI U3TYUCHUS.

13. M3mepenue nanbHEN 30HBI U3ITYUESHHUSIO.

14. MukpodoromerprupoBanue. [IprubopsI ¢ 3apsIHON CBA3BIO.

15. Cnoco0Ob1 ocnabneHust sHeprun mydka. CBETOMUIBTPHL.

16. CornacoBanue pa3MepoB IMyyKka ¢ MPUEMHOM MJIOMIAKON PerucTparopa.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TpoMeskyTouHasi arrecTanus MO JUCHUILTHHE «Jla3epHble M3MEpEHHsD» OCYIIECTBISETCS B (opMme
T epeHIIMPOBaHHOTO 3aueTa. 3a4eT MPOBOANTCS B TMCBMEHHOW U YCTHOH (opMme.

NPOMEXYTOUHBIA —  JOMAIlIHEE  3aJlaHusl, UTOTOBBIE —  auddepeHnIUpoBaHHBIA  3a4eT
(3K3aMEeHaMOHHBINA OMJIET COAEPKUT 2 Bompoca u 1 3agaqy).



IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. KorepenTHOCTh M3ilyuyeHUs,, CTEleHb KorepeHTHOCTH. IIpocTpaHcTBeHHas U BpeMEHHas
KOTE€PEHTHOCTb.

2. ®otosnekTpoHHbIE MpUeMHUKH. [IpuemMHnkyu ¢ BHyTpeHHUM (oTo3dexTom.

3. AHanus coCTOSHMS NOJISAPU3ALNY, TOJIIPU3aLOHHBIE YCTPOICTBA,

4. ®ypbe CIEKTPOMETPHSL

5. IIpyHIMIIBI HOCTPOEHUS U3MEPUTEIBHBIX CUCTEM.

HpI/IMepBI KOHTPOJIbHBIX 3a,[[aHI/Iﬁ U OHUIIETOB MMpEACTAaBJICHBI B IPUKPCTIIICHHOM (’paﬁﬂe.

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYCCKH
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
OmeHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAHHs Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO MPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJbHEWUIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABIISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziejiaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBIIl He 3HAaeT OoJblIel yacTu
OCHOBHOTO cOJepXaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOPMYTUPOBKaX
0a30BBIX TOHSTUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH



JuddepeHnmpoBaHHbIid 3a4eT MPOBOAUTCS B ycTHOW ¢dopme mo Owieram. B kaxmom Owiete
NPE/ICTABICHO OJMH TEOPETUYECKUI BOINPOC, OAHA 33aja4a M OJWH YTOYHSIOMIMH BONPOC IO TEeMe
kypca. [Ipu npoBenennn nuddepeHnpoBaHHOro 3a4era odyyaromemycs npegocrasisiercs 30 MUHYT
Ha oAroToBKY. Orpoc 00ydaromerocsi He J0JHKEH MPEBbIMIaTh OHOTO aCTPOHOMUYECKOTO Yaca.



