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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMeHHLIe METOAbBI UCCIICAOBAHUA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: W.H. Kocapes, kauj. pus.-mar. Hayk

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl BaKyyMHOH anekTpoHuku 29.05.2020



AHHOTANMA

Kypc "CoBpemeHHblE METOIBI HCCIEHOBAaHMKA" MpPEACTAaBIseT CcO0OW 0030p COBPEMEHHBIX METOIOB
HCCIIeJOBAaHUN MaTepHajoB, a Takke MX (U3NUECKUX CBOMCTB. B pamkax Kypca ciymiarenn 3HaKOMSTCS C
pa3IMYHBIMU KJacCaMH COBPEMEHHBIX HAyKOEMKUX JIaOOpaTOpHBIX MPHOOPOB, WX BO3MOXKHOCTSAMH U
MPUHIIUTIAME PaOOTHI.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- pacuupeHne MepBOHAYANBHBIX 3HAHUN CTYJICHTOB B BHIOOPE COBPEMEHHBIX METOIOB HMCCIIEIOBAHUS
JUTSL PEeUIeHHs 3aj1a4, CBA3aHHBIX C UCCIICOBAaHUEM PA3IMYHBIX MaTEepHUajioB, a TakKe X (PU3NUECKUX
CBOMCTB.

33]13‘[1/[ JAUCHUIIINHBI

- pacuIMpeHue Kpyrosopa CTYACHTOB B TEME COBPEMEHHBIX METOIOB JIAOOPATOPHBIX HCCIIECIOBAHHU.
O3HakoMJIGHHE C BO3MOXKHOCTSMH, OCOOCHHOCTSMU H (U3NYCCKUMH MPHHIUIAMH PaOOTHI
obopynoBanusi. O003HAUUTP 1IEJH, 33]a491 U MEPCICKTUBBI HCIIOIB30BAHUS U3MEPHUTEIBHBIX TIPHOOPOB
Pa3IMYHBIX THIIOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 Criocoben oCymiecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 AnanusupyeT 3aaaqy, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Bnameer  QyHmameHTambsHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

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

3HAThb:

OCHOBHBIC THUIIbI COBPEMCHHBIX METOJ0OB UCCICAOBAHUA U HpI/I60pOB Ha UX OCHOBE. 3HATh (1)I/I3I/I'-ICCKI/IC
NPpUHOUIIBI U OTPpAHUYCHHUA MCETOHOB, 4 TaK XC OCHOBHBLIC HCIW HUX HNPUMCHCHHA U INCPCIICKTHBLI

pa3BUTHS.
YMETb:

MPOBOIUTH OIIEHKM IapaMeTpOB M IMANa30HOB PabOTHI OCHOBHBIX THUIIOB IPHUOOPOB, OIMCAHHBIX B

JTAHHOM KypcCe.
BJIQJIETh:

NpCaACTABJICHUSIMU O (1)H3PI‘IGCKI/IX OpUHOHUITIaX I/I3MepeHI/Iﬁ " MOJYy4YCHUSA I/IH(l)OpMaLII/II/I C IIOMOIIBIO

COBPEMEHHBIX JIA0OPAaTOPHBIX MTPHOOPOB.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OcHOBHbIE IPUHIUIIBI U3MEPEHU 4 6
2 [MonyueHne CKOPOCTHBIX H300paKEHUH 2 6
3 OnTHdeckas CHEKTPOCKOIHS 4 6
4 HNK-®ypoe criekTpockomnus 4 6
5 DNeKTpOHHAsS MUKPOCKOIIHUS 2 6
6 ATOMHO-CHIJIOBass MUKPOCKOTIHS 2 6
7 Macc cnekTpoMeTpust 4 6
8 MarauTtHast paaroCIeKTPOCKOIHS 2 6
9 PeHTreHocTpyKTypHBIi aHAIIN3 4 6
10 |CBY unrepdepomerpus 2 6
Nroro yacos 30 60
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUTUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 7 (OceHHwmi)
1. OcHOBHBIE IPUHITUIIBI U3MEPEHUI
OcHOBHBIE H3MepsieMble IlapaMeTpbl. Bunbl usMmepeHuil. XapakTepUCTUKH H3MEPHUTEIbHBIX
npuOOopoB.
OO6uwmit mpuauun usmepenuii. Kannbposka. [lorpemnoctu. Tunst mrymos.

2. I[lonmyyeHne CKOPOCTHBIX N300paKEHUH

[MpreMHuKn W300pakeHUH. DIEKTPOHHO-ONTHUYECKUE MpeodpazoBarend. [IpUHIMII CKOPOCTHOMN
¢dorocbemku. Ctpuk-nzodpaxkenus. O0mas 3phekTHBHOCTh ONTHYECKON cUcTeMbl. CHHXPOHU3AIHS
OBICTPBIX TIPOIIECCOB.

3. OnTudeckasi CHEKTPOCKOIIHS

[Tpuanun pabotel cmekTpaigbHOro mnpubopa. Cnexrpockonust mnoriomeHus. CHeKTpOCKOIHs
U3TyYCHHUS.

JlazepHas cieKTpOCKOIHsL.

4. UK-®Oypbe CIeKTpOCKOIUs

[punuun paborer UK-Dypee cmekrpomerpa. llpemmymectsa u orpanuuenusi UK-Oypoe
criekTpockonuu. [IpuHIMIEI oTydeHus U pacin(pOBKU CIIEKTpA.

5. DnexTpoHHAsA MUKPOCKOTIHA




HcTouHnky 3neKTpOHOB. PacTpoBblil 3IeKTPOHHBINM MUKPOCKOII. DJIEMEHTHBIN aHaIn3 00pa3IoB.

[IpocBeunBaromIyii MEKTPOHHBIH MUKPOCKOI. OCOOEHHOCTH PadOThI M orpaHudeHus. [lepcreKkTHBBI
UIEKTPOHHOW MUKPOCKOIIHH.

6. AToMHO-CcHUI0Bas MHKPOCKOIIHA

[IpyHIMI aTOMHO-CWIOBOM MMKPOCKONMM. BHIBI CKaHMpOBaHHS IOBEPXHOCTH. Bo3MOXHOCTH
WCHOJB30BaHUSl  Pa3NWYHBIX  KaHTWIMBepoB.  CKaHUPYIOIIMH  TYHHENBHBIH  MHKPOCKOIL.
KomOuHMpOBaHHbBIE METOIBI HCCIICIOBAHUS TOBEPXHOCTH.

7. Macc cuekTpoMeTpust

OcHOBHBIE THIIBI Macc-aHaJIW3aTopoB. BpemsnponetHelii Macc cnekrpomerp. CekTopHBIN
MarHuTHBIH ~ Macc  crnekrpomerp. KBaapymompHbli Macc — crmekrpomerp.  OmerarpoHHBIN
MAacCC-CIEKTPOMETP.

MaCC—CHeKTpOMeTp HUOHHO-IIUKJIOTPOHHOI'O pC€30HAaHCA.
8. MarautHas PAaaAUOCIICKTPOCKOIINA

l'mpomarauTHOE OTHOLICHHE. DIEKTPOHHBINA U siiepHbId g — dakTop. Dddexr 3eemana. [Ipunuun
pabotel AMP cniekrpomerpa. [Ipunanun padotst SI1P ciekrpomeTpa. CiiHOBBIE 3P PEKTHI.

9. PeHTreHoCTpYKTYpHBII aHATN3

VYenosue Bynbda-Bbporra. [MpuHIMD PEHTIEHOCIEKTPAILHOTO MHUKpPOaHAIIN3a.
Pentrenopudpaxromerpudeckuii meros. Metox Jlays. Merox Jlebas — Illeppepa. JJudpakunonnas
PEHTIEHOBCKAast TOMOTpadusi.

10. CBY unTephepomerpust

[Mpuaumn CBY wuntepdepomerpun. Tunst CBY wunrepdepomerpoB.  OcobGeHHOCTH 0OOBEKTa
M3MEpEeHUI U OTpaHMYCHUS METO/a.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTuTopusi, CHaOKEHHAsI JOCKOM, IPOEKTOPOM U IKPAHOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jlureparypa BblaeTcs CTyA€HTaM Ha Kadenpe.

1. Knaaccen K.b. OcHOBBI H3MepeHHA. DNEKTPOHHBIE METOIBI K TIPUOOPHI B H3MEPUTEIHLHON TEXHUKE.
M.: [Toctmapker, 2000.

2. EnpsmeBua M.A. AToMHas u MoJekyisipHas criekrpockonusa. M.: KomKuura, 2006.

3. Jlebenera B.B. DkcniepumenTtanbras ontuka. M.: Uzn-so MI'Y, 1999

4. Kapnos H.B.. Jlekiuu no kBantoBoii anekrponuke. M.:Hayka, 1988.

5. A.T.JlebeneB. Macc-cniektpometpusi B opraunyeckoi xumun. M.: BUHOM. Jlabopatopus 3nanuii,
2003.

6. Pogun B.B. MeTtoapl MarHuTHOTO pe3oHaHca. YueoHoe nocodue. /M.: MOTH, 2004.

7. Ymxkuk B.U. Snepnas marautHas penakcanus. CII16.: Mzn. C.-IletepOyprckoro yausepcurera, 2004.

JomnonHurensHas aureparypa



Jlureparypa BbIaeTcs CTyA€HTaM Ha Kadepe.

1. Mansimes B.W. Benenne B akcriepuMeHTaIbHYIO criekTpockonuio. M.:Hayka, 1979.
2. @appap T., bekkep 3. Umnynscuas u @ypoe cnekrpockonust AMP. M.: Mup, 1973

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HC IMPEAYyCMOTPCHBI.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryaeHT, W3ydYalIUi AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPaKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JIOJDKEH 3HATh OCHOBHBIEC OIpENeTeHHs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHbIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEITLHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

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

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

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

BaxxHo 10OUTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BaKyyMHOH 3JIEKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: W.H. Kocapes, kann. ¢us.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-3 CriocobeH BbIOMpaTh U PUMEHSTh
noaxozsuiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYHCIHUTEIHHOU
CIIO)KHOCTH  HCIIONB3yeMbIX  alTOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHAara3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL <(COBpeMeHHLIe MCTOABI UCCIICOOBAHU» O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

OCHOBHBIC THUIIbI COBPEMCHHBIX METOA0OB UCCICOAOBAHUA U HpI/I60pOB Ha UX OCHOBE. 3HATh (1)I/I3I/I'-ICCKI/IC
NPpUHOUIBI U OTPAHUYCHHUA MCETOHOB, a TaK XC OCHOBHBLIC HCIW HUX HNPUMCHCHHA U INCPCIICKTHBBI

pas3BHUTHS.
yMeThb:

MPOBOIUTH OIIEHKU IapaMeTpOB M AHMANa30HOB PabOTHI OCHOBHBIX THUIIOB HPHOOPOB, OIMCAHHBIX B

JTAHHOM Kypce.
BJIaJeTh:

NpCaACTABJICHUSIMU O (1)H3PI‘IGCKI/IX OprUHOHUITIaX I/I3MepeHI/Iﬁ " MOJYy4YCHUA I/IH(l)OpMaLII/II/I C IIOMOIIBIO

COBPEMEHHBIX JIA0OPAaTOPHBIX MTPHOOPOB.

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

B mensix mpoBeeHHs TEKYIIEro KOHTPOJS YCHEBAeMOCTH IPEIyCMOTPEH KpaTKuil Ompoc Mo TeMe

NpCAbIAYHICTO 3aHATHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocs! k quddepeHnmpoBaHHOMY 3a4eTy:

1. BBICOKOCKOPOCTHBIE METOIbI

MONTyYeHHST M300paKeHUH.

Pazpemratomiass  cnocoOHOCTh |

YYBCTBUTCIIbHOCTD. CI/IHXpOHI/I3aI_II/I$I. CTpI/IK—I/I306pa)KeHI/I$I .

2. Undpakpacnas criekrpockomnusi. O61acTb IpUMEHEHHUs] METOAA, IPUOOPEI.

3. VYcnoBue Bynbda-bparra. PenrrenHocTpykrypHblii aHanmu3. [IpHHIMI PEHTI€HOCHIEKTPAIBLHOTO

MUKpOaHaJIM3a U €ro NpuMEeHCHUC.

4. Macc criekTpoMeTpuueckuil MeTof] aHanu3a. du3ndeckne OCHOBBI METO/a, 00IacTh MPUMEHEHVS,

Pa3HOBUHOCTH MPUOOPOB.




5. ChekTpbl HWCIycKaHuss W BO3OyxaeHus. JlromuHecrieHnms. KBaHTOBBIM BbIXOA. Bpems XuzHH
BO30YXJICHHOTO COCTOSHUS

6. Onrudeckas CIEKTPOCKONHMS; METOIbl, OCHOBAaHHBIC HA IMOMIOLICHUH, UCIYCKaHUU U PAacCESHUHU
cBeta. OCHOBHBIE Y3JIbI CHIEKTPAJIbHBIX TPUOOPOB.

7. llorpemrHocTH aHaNOTOBBIX W LHUQPOBBIX M3MEPHUTEIBHBIX YCTPOWCTB. XapaKTEPUCTHKH
MU3MEPHUTENIbHBIX CUCTEM: YYBCTBHTEILHOCTD, Pa3pelaronas CiocoOHOCTh, OPOT YyBCTBUTEIBHOCTH,
JUHAMUYECKHUH TUana3oH, Mojoca MponyCcKaHusl.

8. IlpuHnmn pedictBus nasepa. leHepanus KOpOTKMX HMIYNbcOB. Jlazep ¢ MOAYIMpOBaHHOMN
I0OpPOTHOCTHIO. JIa3epHbIe METO/IBI MCCIIEJOBAaHHS BEILIECTBA.

9. Maruutnas paguocnexkrpockonus: JIIP, IMP. CrpykrypHble U IWHAMHYECKHE XapaKTEPUCTUKU
MOJIEKYJI, OHIpeeisieMble PaJUOCHEKTPaIbHBIMU MeToJaMH. bilok-cxema pauocneKTpoMerpa U
pabouue 1uamna3oHbl YacToT

10. Cenexkuust wu3nydeHus. Jlucneprupyromye 5>JI€MEHTHL: Npu3Ma, IWQpakIUOHHAs PpelIeTKa,
unrepdepomerp. PoTOIMEKTPOHHBIE YMHOKUTETH. DIIEKTPOHHO-ONITHYECKUE IPeo0pa30BaTen
11.[MpuHIMTT pabOTBI U BO3MOXKHOCTH PAaCTPOBOTO BIIEKTPOHHOTO MHKpOCKoma. BzanmojeiicTBue
3JIEKTPOHHOTIO Iy4Ka ¢ 00pa3uoM. JleTeKTop BTOPUUHBIX 3JIEKTPOHOB.

12. IlpuHummel paboOTBl M BO3MOXHOCTH AaTOMHO-CHJIOBOTO M CKaHUPYIOLIETO TYHHEJIBHOTO
MHUKPOCKOIOB. THITBI CIIOCOO0B CKAHUPOBAHUS TOBEPXHOCTH.

13. Tpuanun paboret CBY wunTepdepomerpa. M3MepeHne mMminoTHOCTH 3MeKTpoHOB. CrnocoObl
npumeneHust CBY untepdepomerpos. I/Q nerekrop.

Kputepun onennBanus

Onenka ommyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmuHOo &  0GanoB - BBICTaBJsIeTCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka xopomro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIy4YEHHBIC 3HAHMS Ha MPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouro 6 0aJIoOB - BBICTABIIAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall, rpaMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO AOITYCKACcT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopouio 5 6ajioB - BBICTaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAET B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oaja - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynOBIETBOPUTENbHO 3 Oama - BBICTaBIACTCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JyUYCHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OmeHka HEYIOBIETBOPUTENBHO 2 Oana - BBICTABIAETCS CTYICHTY, KOTOPBIH He 3HaeT OojblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



OneHka HEyHIOBIECTBOPUTENbHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT 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

ITpu mposeneHun ycTHOro auddepeHMpOoBaHHOTO 3auyeTa CTyAeHTy Bbiaemsercs 40 MHHYT Ha
MTOJITOTOBKY.



