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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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX N
npodeccuoHaIBHON 1S TeTbHOCTH

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUILIMHAPHBIC CBS3U B OOJIACTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

MareMaTHK W (U3MKH M CHOCOOCH HMX MPHMEHSTh IPH
peleHny 3a1a4 MpoPeCCHOHANBHON e TeTbHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON

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 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh 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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEIIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOICTBA  MaJIbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
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

(MonenupoBaHKUe) C HCIOIb30BAaHMEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

[J XapaKTepUCTUKU OCHOBHBIX TUIIOB YCTPOWCTB s IPOBEACHUS U3MEPEHU];

0
U3MEpEeHHUs ee TapaMeTpoB;
] UMETh TpEeCTaBICHUE
apameTpoB;

HUMCTh IMPCACTABJICHHUC O KOHOCHIMU COBMCCTHOTO MOCTPOCHHUA JIA3CPHBIX CUCTEM W CUCTCM

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

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

YMETB:

[ PAaCCUUTBIBATL COITIACOBAHHYIO NUATHOCTUYCCKYIO CXEMY JIA MPOBCACHUA U3MCPCHUSA 3aJaHHBIX B

JKCIIEPUMEHTE N1apaMeTPOB;
0

BBIOMpATh COOTBETCTBYIOIEE MPUOOPHOE OCHAIICHUE AJISl MPOBEACHHUSI U3MEPEHHN ¢ TpeOyeMbIM

[IPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAJIbHBIM U T.J. Pa3pelIeHUEM;
[J T1poBOAUTH 00PabOTKy M3MEPSIEMBIX BEJIMYMH U UX MaTEMAaTHUYECKHUIA aHAIIN3.

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)

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
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

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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh 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 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHambHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

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

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. Ilokxa3aTen oLeHNBaHUs KOMIIETECHIMI
B pesynbrare u3ydeHus AUCIUTUIMHBI «JlazepHbie n3MepeHus 00yJaromnics TOJKeH:

3HATh:
[l XapakTepUCTHKH OCHOBHBIX THUIIOB YCTPOWCTB IS IPOBEICHUS U3MEPEHMI;
[J uMeTh NpeACTaBICHUE O KOHLENIMUU COBMECTHOIO IIOCTPOCHMsI JIa3€PHBIX CUCTEM U CHCTEM
M3MEpEHUS €€ MapaMeTPOB;
] UMeTh MpeACTaBIeHNEe O (U3MYECKUX NMPHUHIUINAX MPOBEACHUS U3MEPEHUH Pa3IHMYHBIX JIa3ePHBIX
apaMeTpoB;
] ©IMEeTh MpEeJCTaBICHNE O NMPHUHIUIAX OPraHU3aluU U 00pabOTKK U3MEPEHUIl.

YMeThb:
[J paccuuThIBaTh COINIACOBAHHYIO AMAarHOCTUYECKYIO CXEMY JJIS IPOBEACHUS U3MEPEHHUs 3a/laHHbIX B
JKCIIEPUMEHTE [TapaMeETPOB;
[]  BpIOMpaTh COOTBETCTBYIOIIEE MPUOOPHOE OCHAILEHHUE AJIS MPOBEACHHS M3MEPEHHH ¢ TpeOyeMbIM
MIPOCTPAHCTBEHHBIM, BPEMEHHBIM CIIEKTPAIbHBIM U T.JI. PA3pEIICHUEM;
[l mpoBOANUTH 00pPaOOTKY U3MEPSIEMBIX BEIMYMH M X MaTeMaTHYECKHH aHAJIH3.

BJIaJeTh:

O

METOJI0JIOTHEH BHIOOPA a/IEeKBATHBIX METO/IOB UCCIICI0BAHMS;

HaBBIKAMH CaMOCTOSITEIEHOU paboThI B 1aboparopun U MHTEpHETE;

KYJIBTYPO# IOCTAHOBKU M MOJCIHPOBAaHUs HU3HYESCKUX 3124,

OCHOBHBIMU HaBBIKAMHU IPECTABICHHS CBOUX PE3yJIBTaTOB Ha CEMHHApaX, KOH(PEPEHIHSIX;
HABBIKAMH OCBOCHUS OONBIIOT0 00beMa HHPOPMAITUH, BKITIOUAst paboTy ¢ HAYYHOH JINTEpaTypoii;
OCHOBHBIMU HAaBBIKAMHU HAIIMCAHMsI HAyYHBIX CTATCH.

MaTeMaTHueCKUM MOJICIMPOBaHHEM (PU3NUSCKHX 3a/1au.

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

METO/IaMH IMarHOCTUKY JIa3€PHBIX ITaAPaMETPOB.

I A B

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

. Kimaccngukanns nazepHsix napameTpoB
. TeruioBbIe MPUEMHHUKHU.
. IIpu3MeHHBIE CUCTEMBI.

1
2
3
4. Nurepdpepomerp Maiikenbcona
5. Dmenon MaiikenbcoHa

6. Knaccuduxanus npocTpaHCTBEHHBIX U BPEMEHHBIX XapaKTEPUCTHK.
7

[IpyHUMOBl OpraHu3alUy BPEMEHHBIX XapaKTEPUCTHK JIA3€PHOTO H3JIY4YEHUS B pa3IMUHbIX
Jyana3zoHax JJIUTEIbHOCTH.

8. Ocuummnorpadus

9. DnexrponHo-onTuueckue mnpeodpazosarenu (DOII). [IpuHunn paboTel U 31EMEHTHI IEKTPOHHON
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

[TpoMeskyToyHast arTecTanus 1O JUCHUIUIMHE «JlazepHble M3MEpeHUs» OCYyMIECTBISIETCS B (opme
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. KorepeHTHOCTh M3JlyuyeHUs,, CTENEHb KOIrepeHTHOcTH. IIpocTpaHcTBEHHas M BpeMeEHHas
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 ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
INPUMEHATh X Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka ommMYHO 9 OawioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.
Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHSTHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSTh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Omenka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynoBIETBOPUTEIbHO 4 Oania - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynOBIETBOPUTEIbHO 3 Oama - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKH B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM I10CIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JiellaMy yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABIAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COJCpKaHUsI y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



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



