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AHHOTAIUSA

K pado4eil mporpaMme QM CHUIIMHBI «JKCIEPUMEHTAJIbHbIE METO/IbI MCCJIEIOBAHUSA TIA3MBbI 2)
Hanpasnenue: 03.03.02 ®usuka
Hanpasiennocts (npoduisb): O0mas u pyHaamenrajibHas pusnka

[TporpaMMa IUCHUIIIMHBI « JKCIIEPUMEHTATbHbIEe METOAbI HCCIeI0BAHUS IIa3Mbl 2» CO-
cTaBiieHa B cooTBeTCcTBUH ¢ TpeboBanusMu CYOC K ypoBHIO OakanaBpuaTa o HanpaBJICHUIO TO-
rotoBk# 03.03.02 ®usuka, HanpaBJdeHHOCTb «O0mas u pyHaaMeHTAIbHASA (PU3UKA», a TAKXKE
3aauamMu, CTosAmMUMHU neper HoBocMOMpPCKUM TOCYAapCTBEHHBIM YHUBEPCUTETOM T10 pealln3aluu
[Tporpammer paszputust HI'Y. {ucuunnuna peanusyercs Ha (pusudeckoM Qakynbprere Deaepainb-
HOT'O rOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOI0 YUPEKICHHUS BBICHIETO PO ecCHOHalb-
HOTO 00pa3oBanus HoBocHOMPCKHIA HAITMOHAIBHBIA HCCIICIOBATEIHCKUM TOCYIaPCTBEHHBIN YHU-
BepcuteTr (HI'Y) xadenpoit ¢pu3nku mia3mel, B KauecTBe TUCHMILIMHBI MO BeIOOpY. JucrumninHa
M3Yy4aeTcs CTyJEeHTaMH YeTBEPTOro Kypca (¢puznueckoro ¢pakyibTeTa B BECEHHEM CEMECTpE.

Lenpb kypca — gaTh yyammmcsi Habop cBeZeHUN 00 ONTUYECKUX METOAAaX MCCIET0BaHMS Tep-
MOSIIEPHOM MJIa3Mbl, 0 UX (PU3NYECKUX OCHOBAX, YCTPOICTBE U MPHUHIMIIAX CO3JaHUS ONTUYECKUX
JTUArHOCTHK, UX OCHOBHBIX TEXHUYECKUX CUCTEMAX U DJIEMEHTAX.

Jucnuninza HateneHa Ha GopMHpOBaHHUE Y BBITYCKHUKA CIEAYIOIINX KOMIETEHITHI:

® CHOCOOHOCTH HCIOJIL30BATH CHICNUATH3UPOBAHHbIC 3HAHNSA B 00/1acTH PU3NKH IS
ocBoeHHs MPOPUIbHBIX pusnyeckux qucuumiug (IMK-1);

® CIOCOOHOCTH MPOBOAUTH HAYYHbIE MCCIEIOBAHUSA B U30PAHHON 00J1aCTH IKCIIEPU-
MEHTAJbHBIX H (WJIH) TEOPEeTHYECKUX (PU3MYECKUX HCCICAOBAHUN € MOMOIIBIO CO-
BpeMeHHO# NpUuOopHOi 0a3bl (B TOM YHCJIE CJIOKHOTO (PU3UIECKOro 000py10BAHMS)

1 HH(OPMALIMOHHBIX TEXHOJIOTHI C y4eTOM 0Te4eCTBEHHOI0 1 3apy0esKHOro OnbITa
(IIK-2).

B pe3ynbrare 0CBOGHUS TUCHUILIMHBI 00Y4atOLINics JOIKEH:

e 3Harh: yueOHBII MaTepuai ¢ TpeOyeMol CTeNEeHbI0 HAyYHOH TOYHOCTH U TOJHOTHI; OC-
HOBHBIE COBPEMEHHBIE METO/Ibl ONTHYECKON JIMAarHOCTUKHU IUIa3Mbl; OCHOBHBIE 3aKOHO-
MepHOCTU (OPMHUPOBAHUS PE3YIHTATOB SKCIIEPUMEHTA; CBOMCTBA U CTPYKTYpY (pusnue-
CKHUX MPOILIECCOB, IPOUCXOASIINX B IJIa3ME.

e VYMeTh: pemarh NPUKIAJHBIEC 33a49U 10 ONPEAEICHUIO IapAMETPOB IIa3Mbl HA OCHOBE
MOJIyYEHHBIX C IMOMOIIBIO ONTUYECKUX METOJIOB SKCIEPUMEHTAIbHBIX AAHHBIX; 00BAC-
HATh TPUYUHHO-CIICACTBEHHBIE CBSI3M (U3NYECKUX IIPOLIECCOB, MPOUCXOIANIMX B
masMe.

e Buaners: HeoOXoauMOI HH(pOpMAIHEl U3 COBPEMEHHBIX OTEUECTBEHHBIX U 3apyOex-
HBIX UICTOYHHMKOB 10 METO/IaM ONITUYECKOM TMAarHOCTHKY IJIa3Mbl; HABBIKAMH CaMOCTOSI-
TEITBLHON PabOTHI CO CIICIUATM3NPOBAHHOM JIMTEPATYPOI; HABBIKAMHU PUMEHEHHS COBPE-
MEHHOT'O MaTeMaTH4YeCKOTO MHCTPYMEHTApHs Ui pelieHHs 3a7ad B 00JacTH (PU3UKU
IIJ1a3MBl.

Kypc paccunran Ha oqun cemectp (8-if). [IpenogaBanre qucuuIInHbl IpeayCMaTpUBAET Clie-
Ayrouie GopMbl OpraHu3aluy y4eOHOro mpolecca: JIEKIUU, KOHTPOJIbHbIE PA0OThI, KOHCY/IbTAIUH,
caMmocTosiTeNbHas paboTa CTY/JeHTa, SK3aMEH.

[TporpaMMoii TUCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOUIUE BUABI KOHTPOJIS:

Texyiuii KOHTPOJIb: KOHTPOJIbHBIE PAOOTHI

ITpoMexyTouHas aTTeCTalys: SK3aMeH

OO6mas Tpy1oeMKOCTh pabodeil mporpaMMbl TUCHUILIMHBI cocTaBisieT 108 akameMuueckux
gaca / 3 3ayerHbBIE CANHUIIBI.



1. IlepedeHb MUIaHMPYeMBbIX Pe3yJIbTATOB 00y4eHHS MO JUCIUILINHE, COOTHECEHHBIX € IJIa-
HHUPYEMBbIMH pe3y/J1bTAaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl.

JucrunnmHa «9KCIepUMEHTAIbHBIE METOAbI UCCIEAOBAHMS TIJIa3MBbl 2» MPECTaBISET COO0H Kype
O SIBJICHUSIX B TUIa3Me, OOYCIOBIEHHBIX KOJUIEKTMBHON TUHAMHKOW YaCTHUI[ B CAMOCOTJIACOBAHHBIX
AJIEKTPOMArHUTHBIX MOJAX. JlucuumiwHa mpenHa3sHadeHa i1 OOyYeHHsS CTYIEeHTOB-(U3UKOB,
CHETHATTM3UPYIOIMUXCS B 00J1aCTH (DU3HUKH TTIA3MBI.

Ilenp kypca — JaTh ydamuMcs HaOOp CBENCHH 00 ONTHYECKHX METOJaX HCCIeIOBaHUS
TEPMOSAJIEPHOM TJIa3Mbl, 0 UX (PU3UYECKUX OCHOBAX, YCTPOWCTBE M MPHUHIIMIIAX CO3JaHUS ONTHUYECKUX
JTUArHOCTHK, UX OCHOBHBIX TEXHUYECKUX CUCTEMAaX U DJIEMEHTAaX.

[Tpodeccuonanpuas komnerenus [1K-1 (cmocoOHOCTh UCTIOIB30BATh CIIEIMATM3UPOBAHHBIC 3HA-
HUS B 00JIaCTH (PU3UKH JJIs1 OCBOCHUS MPOPMIBHBIX (PU3NUYECKUX JUCIHILINH) B YacTH (POPMHUPOBAHUS
CIOCOOHOCTH HCIIOJIb30BaTh CIEUATU3UPOBAHHBIE 3HAHUS 110 SKCIEPUMEHTAIBHBIM METOJaM Hcclie-
JIOBaHUS TIJIA3MBI JUISI OCBOCHHS ONITUYECKUX CIIOCOOOB U3MEPEHHS TUIA3MEHHBIX MTapaMeTPOB B IKCIIe-
pUMEHTAX.

[Mpodeccuonansuas kommnetreHmus [1K-2 (cmocoOHOCTh MPOBOAUTH HAYYHBIE MCCICIOBAHUS B U3-
OpaHHOW 00JIACTH AKCIIEPUMEHTAIBHBIX U (MJIM) TEOPETHUYCCKUX (PU3MUECKUX HUCCIEIOBAHUN C TIOMO-
b0 COBpEMEHHOM MPpHOOpHOIT 6a3bl (B TOM YHCIIE, CIOKHOTO (PU3NIeCcKOro 00opyaoBanus) u uH(Op-
MaIMOHHBIX TEXHOJIOTHI C y4eTOM OTE€YECTBEHHOI'O M 3apyOEKHOTO OIbITa) B YACTHU HCIIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUN B 00JIACTH SKCIIEPUMEHTAILHBIX METOJOB MCCIICIOBAHUS IJIa3MbI B TIpodeccro-
HaJILHOU JIEITEILHOCTH.

Bce npaktrueckue 3aHATHS MPOBOMSITCS B MHTEPAKTUBHOU (popme. CriennanbHO YKa3bIBAIOTCS
TEeMbI, aKTUBHO OOCYXmaroniuecs B TEKylled mnpodeccHoHaabHON HAydyHOW JIMTEepaType W IUlaHax
JabHEUINX padOT B MHCTUTYTaX, B KOTOPOM CTYEHTHI TNIAHUPYIOT MPOXOAUTh HAYYHYIO TIPAKTHKY.
HeoOxonuMoil mpeanochbulkoi s W3Y4YEeHUs AUCLUUIUIMHBL SBISETCS YCIEIIHOE OCBOEHHE Kypca
«DQIeKkTpoInHaMuKay. Marepual Kypca yBSI3bIBaeTCS C TEOPUTHUECKUM CHEIKYpCOM Kadeapsl pusuku
11a3Mbl - «OCHOBBI (DU3UKU TLIA3MbBD».

B pesynbpTaTe ocCBOCHHS TUCIUIUIMHBI 00 YJIarOIITHICS JOJIKEH:

e 3HaTh:
- y4eOHBII MaTepuan ¢ TpedyeMoii cTeneHbI0 HaydyHOW TOYHOCTH U ONHOTHI (1K 1.1);
- OCHOBHBIE COBPEMEHHBIE METOJAbl ONTUYECKOM JUAarHOCTUKU IUIa3Mbl; OCHOBHBIE
3aKOHOMEPHOCTH (OPMHUPOBAHUS PE3YJIBTATOB HKCIEPHUMEHTa; CBOWCTBA U CTPYKTYpPY
(bu3mvecKux mporeccos, mpoucxoasamux B maazme (1K 2.1).

e YMmerh:
- peuaTh NPUKIaJHBIE 331a4U 10 ONPEAESICHUIO TApaMETPOB IJIa3Mbl HA OCHOBE IMOTYYEHHbBIX
C TIOMOIIBIO ONTHYECKUX METOJIOB dKCIIepuMeHTaNbHBIX JaHHbIX ([TK-1.2);
- OOBSACHATH NMPUYUHHO-CIECICTBEHHBIC CBSI3H (DU3MYECKHUX TMPOIECCOB, MPOUCXOMASIINX B
mnasme (I1K-2.2)

e Buapgers:
- HeoOxoauMoi nHbopMaIueil U3 COBPEMEHHBIX OTEYECTBEHHBIX U 3apyOeKHBIX HCTOYHUKOB
10 METOJIaM ONTHYECCKOM auarHocTuku miasmsl (ITK 1.3)
- HaBBIKAMHM CaMOCTOSITEILHON PabOTHI CO CIEIHATM3UPOBAHHON JIMTEPATYypOH; HaBbIKAMHU
MPUMEHEHHUSI COBPEMEHHOTO MAaTEeMATHUECKOTO HWHCTPYMEHTapwsl Ui DPELICHUS 3a1ad B
ob6nactu ¢pusuku maazmel (11K 2.3);

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTeibHOM NMPOrpaMMbl.



JucuumuimHa « OKCIEpUMEHTAIbHBIE METO/Ibl HCCIIEIOBAHUS TNIa3MbI 2) pealn3yeTcs B BECEHHEM
cemecTpe 4-ro Kypca OakanaBpuaTa, oOydaromuxcs 1mo HanpasiaeHuto nmoarotoBku 03.03.02 dusuka.
Kypc siBnsiercs oaHoit U3 npoeccuoHaNbHBIX AUCIUILTIH 0 BEIOOPY, pean3yeMbIX Kadenpoi Gpuznku
wiasmel. J[nst ero BocmpuATHs TpeOyeTcs INpeaBapUTelIbHAs MOATOTOBKA CTYJACHTOB IO TAaKUM
(GU3NYECKUM AUCIUIUIMHAM KaK 3JIEKTPOIUHAMUKA U OCHOBBI (DU3HKH I1Ia3MBbl.

3. TpynoéMKOCTh TUCHHUILVIMHBI B 32a4¢THBIX eJUHUIIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJAeMu-
YeCKHMX Yac0B, BbI/IeJIECHHBIX HA KOHTAKTHYI0 padoTy o0yualouierocs ¢ npemnojaBarejieM
(mo BUAAM y4eOHBIX 3aHATHI) U HA CAMOCTOSATEJILHYI0 padoTy.

. IIpome:xkyTouHas aTTecTanust
Bupanl yueOHbIX 3aHsATHI (B Yacax) POMEIKYTO ecran
(B yacax)
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Bcero 108 yacoB / 3 3a4€THBIC €AMHHMIIBI, U3 HHX:
- KOHTaKTHast padboTa 36 4acoB
- B IHTEPAKTUBHBIX (hopMax 16 gacoB
Kommerenmpm T1K-1, TTK-2

Peanuzarust mUCIMIUIMHBI PEyCMaTPUBACT MPAKTHYECKYIO MOATOTOBKY MPH MPOBEACHUH CIIEIY-
IOIUX BUIOB 3aHATHH, MPEAYCMATPUBAIOIINX YIACTHE O0YUYAIOIUXCS B BHITIOTHEHUH OTJEIBHBIX dJie-
MEHTOB Pa0O0T, CBA3aHHBIX C OyayIIeH MpodecCuOHATBHOU AeATEIbHOCTHIO: JICKIIUU, TPAKTUICCKUE 3a-
HSTHUS, KOHCYJITAIlUU, CAMOCTOSITENIbHAS padoTa CTYJACHTA U €€ KOHTPOJIb MPEINo1aBaTeIsIMK C TIOMO-
B0 3aJJaHUH, SK3aMEH.

[Iporpammoit AUCHUTIIMHBI IPEAYCMOTPEHBI CIAEAYIOIINE BUIbI KOHTPOJIS:

- TEKYITUH KOHTPOJIb YCIIEBAEMOCTH: KOHTPOJIbHBIC pa0OTHI, 3aJaHUs 11 CAMOCTOSTEIILHOTO PEIICHHUS;
- MPOMEXKYTOYHAs aTTECTAIUs: SK3aMEH.

OO6m1ast Tpy10€MKOCTh pabodeid MpOTpaMMBbl TUCIUTUTMHBI COCTABIISAET 3 3a4E€THBIC €AMHUIIBI.

° 3aHATHS JICKIIMOHHOTO THHa — 32 Jaca;

o IPAKTUYECKHE 3aHATHUS — 16 yacos;

° caMOCTOSITeNIbHAsI paboTa 00yJaroerocs B TECUCHUE CEMECTPa, He BKITIOUast IEPHOJT CECCHU — 38
YacoB;

° MIPOMEKYTOUHAs arTecTanus (MOAroTOBKa K clade SK3aMeHa, KOHCYJIbTAlluU U dK3aMeH) — 22
yaca;

O0BEM KOHTAKTHOM pabOThI 00YUAIOIIEToCs ¢ MPenoaaBaTesieM (3aHATHS JICKITMOHHOTO TUTIA, TPAKTH-
YECKHUE 3aHATHUS, TPYIIIOBbIE KOHCYJIbTAIIMH, SK3aMEH) COCTaBIsAET 36 4acoB.
Pabota ¢ oOyuarommmucs B MHTEPaKTUBHBIX (hopMax cocTaBisieT 16 4acoB (MpaKTHYECKUE 3aHSITHS).



4. CopepxxaHue TUCHHMILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM OT-
BEJAEHHOI0 HA HUX KOJIMYECTBA AKaJleMHUYEeCKUX YaCOB U BUI0B YUeOHbIX 3aHATHHM.

JucuumimHa «OKCIepUMEHTAIBHBIE METOAbl HUCCICIOBAHMS IUIA3MBI 2» MPEACTABISET COOOM
MOJIYTOJIOBOM Kypc, YuTaeMblii Ha 4-M Kypce ¢usmdeckoro (akynbrera HI'Y B 8 cemectpe. OGmas
TPYJIOEMKOCTh TUCHUIUIMHBI COCTaBIsIeT 3 3a4€THBIC equHULIbI, 108 akaJeMUYecKrX 4acoB.

Buabl yueOHoM padoThl, BKIIOYAS CAMOCTOATE/b-
HYI0 padoTy CTyIeHTOB U TPYA0EMKOCTH (B Yacax)
]
? Koncyan- | Ilpomexy-
2]
No Pasnen s AynuropHbie Can. TalUH TOYHAsA
n/n AUCHMILTHHBI : Hacel Cam. pabora pabota BO mepeR ote | - ATTeCTa-
5 HpaK- BO Bng;[ BpeMs 3aMCHOM s
& 3aHATHH (HE (uacoB) (B yacax)
= Bcero TTek- THYC- BKITEOUAs TPOMEKY
1 CKHC HepHoII TOYHOU
3aHA- cocCI aTTecTanu
THUS u
1 2 3 4 5 6 7 8 9 10
1. | OOGmmmii 0630p 1 4 4
3a71a4 1 METOJ0B
OINTHUYECKUX U
CBUY usmepenuii
B JUArHOCTUKE
TTA3MBI.
2. | OnTuueckue 2 7 4 3
CHCTEMBI B
JIMaTHOCTUKE
TTa3MBI.
Abepparun
ONTHYECKUX
CHUCTEM.
OCHOBHBIE
XaPAKTEPUCTUKHU
3. | Meroms! 3 6 2 1 3
CBEPXCKOPOCTHOM
dboTorpadumn.
4. | UcTouHHUKH 4 7 2 1 4
CBETA.
CranpapTsl 1JIUH
BOJIH U
WHTEHCUBHOCTHU
W3TyYEHHUS.
5. | CnekrtpanbHas u 5 9 3 2 4
CBUY anmnaparypa.
6. | CrekTpockomnus 6 8 2 2 4
TLIA3MBI
7. | TeneBsie u 7 9 3 2 4
UHTEpPEPOMETPH
YECKHE METOJIBI.




Paccegnue csera 8 10 4 2 4
IJIA3MOI.

Pe3onancHasn 9 8 2 2 4
dyopecneHIus

10.

Cnextpockonust 10-13 10 4 2 4
ATOMHBIX ITYYKOB.
Jlnarnoctuka
MOIIIHBIX IMTYYKOB
3apsOKEHHBIX Ya-
CTHIL.

11.

OnTtuueckue 14-16 8 2 2 4
JIUATrHOCTUYCCKUEC
KOMILIEKCHI
COBPEMEHHBIX
TEPMOSIJICPHBIX
YCTaHOBOK

12.

CaMocTosTenbHas 18 18
pabota B nepuox
HOJTOTOBKH K
MIPOMEKYTOUHON
aTTecTaluu

13.

DK3aMeH 4 2 2

Bcero 108 32 16 38 18 2 2

Inan gexkuuii mo kypcey (32 yaca)

I. OOwmmii 0030p 3axa4y u MeToA0B onTHYeckuX 1 CBY n3mepeHuii B AUArHOCTUKE MJIA3MBbI
(4 yaca)

II. Onruyeckue cUCTEMbI B IMATHOCTHKE IJIa3Mbl. AOeppanuu onTu4eckux cucrem. OcHoB-
Hble XapaKTepucTHKHU (4 yaca)

III. Metoabl cBepXcKOpPOCTHOM (poTorpaduu (2 yaca)

a) [Ipumenenne GoTodMYyNbCUIl U pETUCTPALIMM U3TYUCHUI: KpuBas nouepHeHus. CriekTpaibHast

YyBCTBUTEIHHOCT. CeHcnOumm3anusi ¢oToMaTepruaioB.

6) MaTpuyHbI€e MOIyIpOBOAHUKOBBIE MPpUEeMHUKH n300paxkenus. [13C nmuneiiku u matpunsl. KMOII
MaTpULbIL.

B) [IpuHIUTIBI ¥ CITOCOOBI BBICOKOCKOPOCTHOM cheMkH. IleneBast u mokanpoBas chbemMka. ONTHKO-
MEXaHNYEeCKHE KaMepbl. MeXaHNYECKHUE U DJIEKTPOMEXAHNYECKUE 3aTBOPBI. DIEKTPO- U MarHUTOOITH-
yeckue 3aTBophI (stueiiku Keppa, [Tokkenbca, @apazes). J[pyrue TUIbl 3aTBOPOB.

r) DnekTpoHHO-onTHYeckue mpeodpazosatenu (DOIT). DOII ¢ npssMbIM TEPEHOCOM H300paKEHUS,
Bpemsananusupyomue D011, nuccexkropbl. CieKTpalbHbIE XapaKTEPUCTUKH, YyBCTBUTEIBHOCTD, IIPO-
CTpaHCTBEHHOE U BpeMeHHoe pa3pemieHne. Penrtrenockue DOII. Yceunurenu upkoctu. TeneBU3noH-
HbIE TIPUEMHHUKH U300paKeHUSI.

IV. Hcrounuku cBeta. CTaHAAPTHI JJIMH BOJIH U HHTEHCMBHOCTH U3JIydyeHus (2 yaca)

VMnynbCHBIE MCTOYHUKH CBETA. ICTOUHUKM B BaKyyMHOH YIbTpa(HOIETOBOM H PEHTI€HOB-
CKOM o0nacTsaX crekTpa. JlazepHble MCTOYHUKH; THIIBI JIA3€POB, UX CIIEKTPAJIbHBIE, BDEMEHHBIE
Y DHEPreTHUYECKUE XapaKTEepUCTHKH. Jlazeprl B CyOMHIUTMMETPOBOM JHAIIA30HE.

V. Cuoekrpaabnas u CBY annaparypa (3 yaca)
a) OUIBTPHI: MOTJIOMIAIONINE U HHTEP(EpPEeHINOHHbBIE (QUIBTPBI; HHTEP(EPEHIIMOHHO-TIONSPH-
3armoHHble GribTphl. CrieKkTpanabHble TPUOOPHI ¢ OJHOMEpPHOHN aucnepcueit. Paszpemaromias
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crocoOHOCTh. AnmapartHast GpyHkius. CBeTocuiia cekrpaibHoro npubopa. [Ipusma u qudpak-
[MOHHAs pemeTka. CrnekTporpadsl © MOHOXPOMATOPHL.

6) CrnekrtpanbHble TpuOOpPHI OoNbIION paspematomield cuibl. UaTepdepomerp dadpu-Ilepo.
Ha6monenue cnextpos B UK, BY® u pentrenoBckoit ooactax cnekrpa. OnTu4ecKkrue MaTepu-
aJiel, 3epkaina, punabTpel. Borayras pemerka. Kpucrami-cieKTpoMeTpsl.

CnexkTpockonus miasmbl (2 yaca)

a) DIEKTPOMAarHUTHOE M3JIyuyeHHE MIa3Mbl: TOPMO3HOE, pEKOMOMHAIIMOHHOE U JTMHEHYaToe U3-
Jy4eHHue; U3NydyeHHe MpuMecei; HUKIOTPOHHOE H3NydyeHue. AHalu3 CIUIOIIHOTO CHEKTpa.
Onpenenenne Ne u Te.

0) MeTozbl, OCHOBaHHBIE Ha PETUCTPALMK HUKIOTPOHHOTO H3aydeHus. OnpeneieHue napamer-
POB IJIa3MbI IO MHTCHCHUBHOCTAM CIICKTPAJIbHBIX JIMHUM. MO,Z[G.HI/I IJIa3MHI. I/IOHI/IBaHI/IOHHOG
paBHOBecuHe. 3anpernieHHble TuHuU. Juddy3us uznydenns B ONTHUECKU TOJICKOH M1a3Me.

B) OnpeneneHye napaMeTpoB I1a3Mbl 10 LIMPUHE CHEKTPAIbHBIX JUHUH. [lomiepoBckoe ymn-
peHue. YIIMpeHue JaBJICHHEM: CTaTHYECKOE W yaapHoe ymupenue. Pacnipenenenue XoJbll-
Mmapka. CriekTpockonus TypOyJIeHTHOM MIa3MBbl.

TeneBbie u uHTEpPepomMeTprueckue MeToabI (3 yaca)

a) PactipocTpaneHue 31eKTpOMAarHUTHBIX BOJIH Yepe3 IUIa3My B OTCYTCTBHE MarHUTHOTO TOJIs, B

IpoaAOJIbHOM U MMONICPCYHOM MArHUTHOM ITOJIAX. KpI/ITI/I‘IeCKa}I IIJIOTHOCTS.

0) Unarepdepomerpus mnazmel. UHTEpdEepomeTpus B onTryeckoM auarazone. CyOMMmmMeTpo-

BbI€ J1a3epHbIe HHTEppepomeTpsl. ["onorpaduyeckas nateppepomerpus. PezonancHas nunreppepomer-
pus. CBY unrepdepomerpus. MaTepdepomerpust Ha OOTBITNX IIA3MEHHBIX YCTAHOBKAX.

B) PacnipocTpaHeHue 371eKTpOMAarHUTHON BOJIHBI U€PE3 HEOAHOPOAHYIO TU1a3My. TeHEBbIE METObI

HUCCICaJO0BaHUs I1J1a3MBI.

VIIL

IX.

XI.

Paccesinue cBeTa miasmoii (4 yaca)

TomconoBckoe paccesinue cBera. [Tapamerp Connurepa. KostektuBHoe paccesinue. [ paHuiibl
MNPUMCHUMOCTH MCTOAA. Texnuka SKCIICPUMCHTA.

Pe3onancuas dguryopecueHnus (2 yaca)

ATOMBI B HHTEHCHUBHOM CBETOBOM IIOJIE. HacmmeHHe (bnyopecueHuHH. 9KCHepI/IM€HTa.HBHBIC
METO/IbI.

CrneKkTpocKonus AaTOMHBIX MYYKOB. /[MATHOCTHKA MOUIHBIX MYYKOB 3aPSIKEHHbIX YaCTHIL
(4 yaca)

TomconoBckoe paccesnue ceeta. [Tapamerp Connurepa. KomuiektuBHOE paccesHue. I'paHuiibl
IPUMEHUMOCTH MeToJa. TexXHuKa dKCIIepuMeHTa.

OnTnyeckne THATHOCTHYECKHE KOMILIEKChI COBPEMEHHBIX TEPMOSIACPHBIX YCTAHOBOK (2
yaca)

TomconoBckoe paccesnue ceeta. [lapamerp Connurepa. KomuiektuBHOE paccesHue. I'paHuiibl
IPUMEHUMOCTH MeToJa. TexXHuKa dKCIIepuMEeHTa.

Ilnan npakTUYecKUuX 3aHATHH 10 Kypcy (16 yacoB)

Metoabl cBepxckopocTHOM GoTorpaduu (1 yac)

Kaxk mpoucxoaut cuntbiBaHue HHPpOpMaIUK cO CBETOUYBCTBUTENbHOU oOactu [13C mat-
puipl? YeM onpezensercs 4yacTora cbeMKU Kaapos B [13C maTpulie 1 Ha CKOJIBKO OHA OTIMYa-
€TCSI OT DKCHO3UIINU?

OneHnTe MaKCUMaJIbHYI0 CKOPOCTb BpAIlEHUs 3€pKajla B CHCTEMAaxX C ONTUKO-MEXaHUYECKON
KOMMYyTanuen nzobpaxenus (Hampumep, kamepe COP, mpenen TekydecTn MaTepraia 3epkajia
E ~ 3108 ITa)?
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Hcrounnku ceera. CtanaapThl JJIMH BOJIH 1 HHTEHCHBHOCTH n3ay4enus (1 yac)
MOo’KHO 11 yBENTUYHUTH (POTOUYBCTBUTEIHLHOCTH (POTOAMNIapaTa COBMECTUB €TI0 C OAHOKACKA/I-
HbiM DOII, mouemy? Kakoii cMBICHT Bce-TaKu UCIIONB30BATh TAKYIO CXEMY PETHCTPAIK H300-
pakeHuit?

MoxHo 11 ¢ moMotbkto cucteMbl DOIT + omHOKaIPOBEII PoToanmapaT ONnpeneIuTh BpeMeH-
HYIO ABOJTIOINIO cOOBbITHI? Kakum oOpazom?

3auyem u rae B DOII ucnonb3yeTcst oNTOBOJIOKOHHA Maiiba?

CnexkrpanasHas u CBY annaparypa (2 yaca)

Ha xakom s dexre padotaer punstp Byna? Ilokazats HarmsgHo.

Kaxum o6pazom gocturaioT ko3 uienta oTpaxkeHus oT noBepxHoctu 99.9%?

Mo:xHO 11 HHTep(HEPEHIUOHHBINA PUIBTP € Amponycxams = 6573 A ¢ mmpuHOi AL = 5A ucnoib-
30BaTh 151 peructpauun Hq = 6562,8 A? Kak?

CnexkTpockonus mia3smbl (2 yaca)

Uem onpenensercs aOCOMOTHAS MOITHOCTh U3ITyUEHUS CIICKTPATbHOU TUHUH HOHA?

MOHO 71 U3MEPUTH TEMIIEPATYPy MIEKTPOHOB B IIa3Me, U3 KOTOPOH M3JIydaeTcs JIMHeiva-
toe uznydenue? Kakum obpazom?

Ecnu Bsl 3aperucTpupoBany cekTpanbayio anano Ar!'* a munmit Ar'?" Bel ne yeudenu, to o
4yeMm 310 Bam «roBoput»?

TeneBble U MHTEPepoMeTpUUECKHE MeTO/bI (2 Yaca)

Yro Takoe kpyr Poynanna?

Uemy paBHa yriioBas IucCIiepcus B 3eJieHOM 1iBeTe nHTepdepomerpa adpu-Ilepo mmmHoi
100 mm?

Uemy paBHa yrioBasi IUCIIEPCUS B 3€JIEHOM LIBETE€ B aBTOKOJIMMAIIMOHHOM CIIEKTPOMETPE Ha
IUpPaKIMOHHOM peleTke B IepBOM TOPSIKE ¢ 4acTOTOoH mTpuxos 1200 mm!?

Paccesinue cBeTa nmia3moii (2 yaca)

Kak moka3zaTens npesoMiIeHHs! 3aBUCUT OT OMHYECKOT0 COTPOTUBIICHUS TU1a3Mbl? B kakom
CITydae 3TO SIBJICHUE HYXKHO YUYUTBIBATh IPU pacyeTax MPOXOXKIAECHHS 3/M BOJIHbBI CKBO3b
masmy?

Yem oTnmuaeTcst Ui 3/M BOJIHBI paclipoCTpaHsIOIIeiics yepes I1a3My cirydan: 0e3 MarHuT-
HOTO TOJIS; C MATHUTHBIM 11osieM Koraa Bektop kLB u E|B?

Pe3onancuas ¢uryopecuenunus (2 yaca)

B03MOXHO JTH 110 U3TY4CHHIO ONPEIeIICHIE MTOTOKAa aTOMOB/MOJIEKYJI C IOBEPXHOCTH IJIa3MO-
npuMHuka? Kakum obpazom?

EcTb 1 n3nyveHune u3 mia3mMbl MOJEKYISpHBIX TuHUi? Ecnu na, To oTKyaa oHo 6epercs?

CrnekTpocKonus aTOMHBIX MYYKOB. /[MarHocTuKa MOIIHBIX MYYKOB 3apSKeHHbIX YACTHI]
(2 yaca)

¥ Bac ecTb IMarHOCTUYECKHI aTOMapHBIi MMy4oK, IpoH3aomui wia3my. Kakue napamerpsl
Br1 MoxeTe onpenenuts, ecnu y Bac ectb nro6ast Hanepes 3a1aHHas AMarHocTHYecKas anrmapa-
Typa?

OnTryeckne THATHOCTHYECKHE KOMILIEKCHI COBPEMEHHBIX TEPMOSIIEPHBIX YCTAHOBOK (2
yaca)

B uem 3akmouaercs addext Hormnepa? Kakoii mapameTrp mia3msel o gaHHOMY 3G ()EeKTy MOKHO
ONpeETUTh?

Kaxkune mapameTpsl ma3mMbl MOKHO omnpenenuTs 1o 3¢ dekty [lrapka?

Kakum 06pa3oM MOKHO H3MEPUTH TPATUEHT IJIOTHOCTH I1JIa3MbI?

CamocrosiTesibHas padora cryneHToB (40 4acoB)
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[Tepeuens 3anstuii Ha CPC O6bewm,
qac
[ToaroToBKa K MPaKTUYECKUM 3aHSATHUSIM. 8
[ToaroToBKa K KOHTPOJIBHBIM paboTam 30
[ToaroroBka Kk 3Kk3aMeHy 18

5. IlepeyeHb yueOHOI TUTEpPATYPHI.

5.1. OcHoBHas iUuTEpaTypa

1. Manviwes B.V. BBeneHnne B SKCIEPUMEHTANIBHYIO criekTpockonuio. M.: Hayka, 1979.
2. Jlykvanos C.FO. I'opsiuas 11asma M ynpasiisieMblil siiepHblil cunTe3. M.: Hayka, 1975.
3. 3aiidenv A.U, llpetioep E.A. BakyymHas criekTpockomnus U ee nmpuMenenne. M.: Hayka, 1976.

5.2. lonoiHUTEIbHAS JIUTEPATypPa

1. Auarnoctuka miuasmel. 1100 peo. P. Xaooacmoyna, C. Jleonapoa. M.: Mup, 1967.

2. Metoas! uccnenoBanus miasmel. 1100 peo. B. Jloxme-Xonvmepesena. M.: Mup, 1971.

3. Kysueyos 3.U., Il]ecnos /].A. MeTo1bl IUarHOCTUKHU BBICOKOTEMIIEPATypHOU Mm1a3Mbl. M.: AToMus-
nmat, 1974.

4. I'onaum B.E. CBepXBBICOKOUACTOTHbIE METO/IbI HccaenoBanus asmel. M.: Hayka, 1968.

5. I'pum I'. CnekTpockonusd miazmel. M.: Atomuzaar, 1969.

6. [ pum I'. YupeHue crieKTpajabHbIX JIUHUH B Tu1azme. M.: Mup, 1978.

6. IlepeueHb yueOHO-METOAUYECKHUX MATEPHUAJIOB M0 CAMOCTOSITEJILHOM padoTe 00y4aro-
LM XCH.

He ucnons3yrorcs.

1. Ilepedenb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAUMOHHOK ceTn « MHTEepHET», HE00-
XOAMMBIX /IJISl OCBOCHUSI JUCIHUIJIMHBI.

JI71st OCBOCHUS TMCIUIUINHBI HCHOIB3YIOTCS CIIETYIONINE PECYPCHI:

- 3JIeKTpOHHAast nH(popMaMOHHO-00pa3oBarenbHas cpeaa HI'Y (OMOC);
- 00pa3oBaTeNbHBIC HHTEPHET-TIOPTATIB;

- nH(OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHAs ceTh IHTepHeT.

7.1 CoBpeMeHHbIe IPodecCHOHATbHBIE 0a3bl JAHHBIX

1. http://www-amdis.iaea.org/ALADDIN/ - 6a3a 1aHHBIX 3JIEMEHTAPHBIX IIPOIIECCOB B IIa3Me
2. www.nist.gov — ¢puzndeckue 0a3pl JaHHBIX

7.2. UndopManinoHHble CIPABOYHbIE CHCTEMBI

He ucnons3yrorcs.
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8. Ilepeuenb HH(OPMANMOHHBIX TEXHOJIOT Ui, HCIOJIb3YEeMbIX IIPU OCYLIECTBJIEHUN 00pa30-
BaTeJbHOI0 MpoLecca Mo AUCHUIIHHE.

Jlnst obecnieueHns peaau3anuyl AUCHUIUIMHBI HCIOIB3YETCsl CTAHAAPTHBINA KOMITJIEKT IPOrpaMM-
Horo obOecrnieuenust (I10), Bkmowaromuii perynsipHo oOHoBisiemoe JnneHsuonHoe 10 Windows u
MS Office.

Hcnonp30BaHue CHEIMAIM3UPOBAHHOTO MPOTPAMMHOTO OOECTeUeHUsl Uil M3YyYCHHs JUCIH-
IJTMHBI HE TpeOyeTcs.

9. MarepuajibHO-TeXHHUYecKasi 0a3a, He00XoAUMAs JIA OCYIIeCTBJIEHHSI 00Pa30BaTEJIbHOI0
npouecca no JMCUMIIINHE.

Jlnia peanuzanuy JUCHUILTUHBL « DKCIIEPUMEHTAIbHBIE METO/IbI UCCIIEeI0BAHUS TIa3Mbl 2) HC-
MI0JIB3YIOTCS CHELUAIBHBIE IOMEIIECHHUS:

1. YueOHbIe ayaAuTOpUH JUTsl MPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA, TPAKTUICCKUX 3aHIATHH,
KYPCOBOTO MPOSKTUPOBAHUS (BBIMOTHEHHUS KYPCOBBIX PaboT), TPYNITOBBIX U WHAUBUIYAIbHBIX KOH-
CyJIbTalliid, TEKYIETO KOHTPOJISA, MPOMEKYTOUHOM U UTOTOBOM aTTECTAIlUH.

2. [TomerieHust 17151 CaMOCTOSITEIBHON pabOTHl 00Y4aIOLIHXCS.

VY4eOHble ayAUTOPUM YKOMIUIEKTOBAaHbI CIEIHUATU3UPOBAHHON MeOeIbl0 U TEeXHUYECKUMU
CpeAcTBaMU O0YYEHUs, CIYKAIUMHU JUIS IPECTaBIeHUs yueOHOM nHpopManuu 60IbIION ayAUTOPUH.

[TomerneHust A711 CaMOCTOSITEIBHOM PabOThI 00YUAIOIINXCSl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM
C BO3MOXHOCTBIO NOAKIIOUEHUS K ceTtd "MHTepHer" m obecneueHHEM J0CTyNa B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHYO cpeny HI'Y.

MarepuanbHO-TEXHHUECKOE obOecreueHrne 00pa30BaTeNbHOrO Mpolecca MO AUCHUILIMHE IS
00y4aroIuXCcsl U3 YUCIA JIHI] ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbsI OCYIIECTBIISIETCS COTIACHO
«[Topsiaky oOpraHu3ali M OCYIIECTBICHHS 0O0pa30BaTENbHONW AEATEIBHOCTH MO 00pa30BaTENbHBIM
IporpaMMam JijIsl MHBAJUAOB U JIMI] C OTPAaHMYEHHBIMHU BO3MOKHOCTSIMU 3/10poBbsi B HoBOCHOUpCKOM
roCylapCTBEHHOM YHHUBEPCUTETEN.

10. OueHo4HbIe CPpeACTBA IJIsl IPOBEACHHUA TEKYLIEero KOHTPOJISI H IPOMEKYTOYHOM aTTecTa-
MM 110 M CHUILINHE.

10.1 ITopsinok npoBeeHNs TEKYILIEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAlUH 110
AUCUHMILIAHE

Texyujuii KoHmpoino
Texymuil KOHTPOJIb OCYLIECTBIISETCS B XO/€ CEMECTpa IIyTEM OIIpOCca B Ha4yaJle Ka)K10H JICKLIUHU 10
Marepuaiam npeasiaymiei seknuu. CTyaeHTaM HeoO0X0MMO TPOUTH 6 KOHTPOJIBHBIX padoT, OIIEHKA 32
KOTOPBIN YUUTHIBAETCS MPU BHICTABICHUU UTOTOBON OLIEHKH Ha 3k3ameHe. KoHTposbHbIe paboThl mpo-
BEPSIOT CHOPMUPOBABIINECS KOMIETEHIIMU Y CTYIEHTOB.

Ilpomesicymounaa ammecmayus
OcBoeHMe KOMITETCHIIUN OIIEHUBAETCS COTTIACHO IIKaJle OLIEHKU YPOBHS C(POPMHPOBAHHOCTU KOM-
neteHuuy. [lonoxxuTenpHas OLeHKa MO JUCLUIUIMHE BBICTABJISAETCS B TOM Cllydae, €CiH 3asBJICHHBIE
komnereHun [1K-1 u [1K-2 chopmupoBansl He HUXKE MOPOTOBOIO YPOBHS B YaCTH, OTHOCAMICHCS K
(GOpMHPOBAHUIO CITIOCOOHOCTH UCIOJIb30BATh CHELUATU3UPOBAHHBIE 3HAHUS B 00JIACTH KOJUIEKTUBHBIX
TUTa3MEHHBIX MPOLIECCOB B MPO(PECCHOHATBHOM 1S TETbHOCTH.
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OxoHuaTenbHas OLIEHKA paOOTHI CTY/IEHTA B TEUEHUE CEMECTPa MPOUCXOIUT Ha dK3aMeHe. DK3aMeH
IIPOBOJIUTCS B KOHIIE CEMECTPA B HK3aMEHALIMOHHYIO CECCHUIO 110 OuiieTaM B ycTHOH (opme. Bompocs!
ounera nMoaOUPaAIOTCs TAaKUM 00pa3oM, YTOObI IPOBEPUTH YPOBEHBb C(HOPMUPOBAHHOCTH KOMITETCHIIUI
I1K-1 u IIK-2.

BeiBog 00 ypoBHE CPOPMHPOBAHHOCTH KOMIIETEHIIMHA MpUHUMAeTcs mpernonaBaTeneM. Kaxmbrit
Borpoc Oumiera ornenuBaercst oT 0 g0 5 Gamios. [lomydeHHbIe Oanbl Ha 3K3aMeHE MPUOABIIAIOTCS K
Oasam, MOJyYEHHBIM Ha KOJUIOKBUYME. [lonoxkurenbHas OleHKa CTaBUTCS, KOTa BCE KOMIETCHLIUU
OCBOEHbI HE HMXE NOpPOroBOoro ypoBHsA. OLIEHKH «OTIMYHO», «XOPOIIO», «yIOBJIETBOPUTEIBHO)»
03HAYaI0T YCIIEIIHOE TPOXO0KIEHUE TPOMEKYTOUHOM aTTECTALUU.

Onucanue KPUTEPUEB U IIKAJ OHCHUBAHUA HHANKATOPOB TOCTUKCHUSA PE3YyJIbTAaTOB oﬁyqennﬂ

o JTMCHMIIJINHE ((3KCHepI/IMeHTa.HbeIe METOAbI HCCJICA0OBAHUA IIJIA3MbI 2».

Kpure- YpoBeHb OCBOCHHS KOMIIETEHIIUU
pHI O1te- [TmaHupyemble pe3yiib-
TaThl 00y4YeHUs
HUBAHHUS N . .
- (mokazarenu noctuxe- | He chopmupo- Ioporossrit BazoBsrit IIponBunyTHIl
TaTOB HUS 33IaHHOTO YPOBHS BaH YpOBEHb YpOBEHb YpOBEHb
OCBOCHHUS KOMIIETEH- (0 6ayoB) (3 bayna) (4 6aina) (5 6anmoB)
o0yue- -
HUS
1 2 3 4 5 6
YpoBeHsb 3Ha- MunumanbHO | YpOBEHb 3HAHUU YpoBeHb 3HaHUH
HUI HIKE MU- JIOTTYCTUMBIT COOTBETCTBYET IPO- | COOTBETCTBYET
HUMAaJBHBIX YpOBEHb 3Ha- | TpaMMe IIOATO- IporpamMme moj-
TpebOBaHUH. Huit. omyc- TOBKH TIO Te- TOTOBKH TIO Te-
Homtora Hmerot MecTo KaeTcs 3HaYM- | MaMm/paslenaM Juc- | Mam/pasnenam
— IIK 1.1 rpyObIe TeJIbHOE KONH- | UMIUIMHEL. [lomyc- JUCHUIIINHEI.
MK 2.1 OIIIMOKH. YECTBO HEIPy- | KaeTCsA HECKOJIBKO CB00OHO 1 apry-
ObIX OmIMOOK. | HETpyOBbIX/ MEHTUPOBAHHO
HECYIIECTBEHHBIX OTBEYAcT Ha J0-
ommbok. He oTge- MTOJTHUTEIbHEIC
YaeT Ha JOOTHH- BOTIPOCHI.
TEJbHBIE BOTIPOCHL.
OrcyrcrBue Mu- | IIpogemoH- IIponemonctpupo- | IIponemoncTpu-
HUMAaJBHBIX CTPUPOBAHBI BaHBI BCE OCHOBHBIE | POBaHBI BCE OC-
YMCHHUH. YaCTUYHO OC- | YMEHHs. PemeHst HOBHBIC YMEHUSI.
Hammane | TIK 1.2 He ymeer pe- HOBHBIE yMe- BCE OCHOBHBIE 33J1a- | PemeHsl Bce oc-
yMex K 2.2 IaTh CTaHAAPT- | HUs. PermieHsl | HUS ¢ HErpyObIMH HOBHEIC 33JJaHUS
‘ HBIC 331a4H. TUTIOBEIC 3a- OIIMOKaMU HLITH C B TIOJTHOM 00BeMe
Nmerot MecTo nauau. Jomy- HEIOYeTaMHU. 0e3 HeJJ0UETOB U
rpyObIe LIEHBI HETPY- OIIMOOK.
OIUOKH. ObIC OIINOKH.
OrcytcTBUE Nmeercs mu- Nwmeetcs 6a30BbIit Nmeertcs 6a30BbIT
BIIAJICHUSI MaTe- | HUMAaJbHBII HA0Op HABBIKOB HA0Op HABBHIKOB
Hamue pHaJoM 10 Te- Ha0Op HaBHI- TIPY PEIIeHUH CTaH- | MPU PEIICHUU
HABBIKOB Mam/paszenam KOB TIpH pe- JApTHBIX 3a7ad C CTaHIAPTHHIX 3a-
(Brate- K 1.3 JUCITUTUTHHEI. IIEHUH CTaH- HEKOTOPBIMH HeJI0- | J1ad 0e3 OmmOoK 1
N K 2.3 Her HaBBIKOB B | AapTHHIX 3a- YeTaMH. Heno4eToB. [1po-
ToM) pELICHU! CTaH- | Ja4 ¢ HEKOTO- JIEMOHCTPHPO-
JAPTHBIX 337a4. | PHIMU HEJOYE- BaHBI 3HAHUS I10
Hamuuwme rpy- TaMH. PELICHHIO HECTaH-
OBIX OIIHOOK. JIapTHBIX 3a/1a4.

10.2 Tunu4HbIe 32JaHUS HA KOHTPOJIbHBIX padoTax

1. Kaxkue napameTpsl 1a3Mbl 1 KaKUMU ONITHYECKUMU JUArHOCTUKAMHU MOKHO U3MEPAThH?
2. Hamumure tumnel abeppanuii oobekTrBoB. Kakas abepparus Ha Bam B3risin “nanbosee mio-
Xast” ¢ TOUYKH 3pEHHSI ONITUYECKOM TUarHOCTUKU, OTBET 000CHOBATH?
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N

9.

VY Bac ectb potoanmapat ¢ I13C maTpureii, y KoTopoit pazmMep HoTO4yBCTBUTEIHHON €TUHIY-
HOIt sueiikn 6x6 um?. Kakyro MUHUMAaIbHYIO AnadparMmy MOXKHO YCTAHOBUTH HA HIEaTbHOM
00BEeKTHBE, 4TOOBI pa3perieHue OblIo He Xyxe | nukcena?
V¥ Bac ectb poroanmapar ¢ [13C maTpuriei, y koTopoi pazmep GOTOUYBCTBUTEILHON €IMHNY-
Hoit sueiiku 6x6 pum®. Kakopa 6yeT rimyOuHa pe3ko-u300pakaeMoro NpoCTPaHCTBA, €CIIH BbI
XOTHUTE OCTaBUTh Juadparmy ¢ auadparMeHHbIM YHCIOM 3 ¢ POKYCHBIM pacCTOSTHHEM 00bEK-
TtuBa 18 MM u choTorpadupoBaTh 0OBEKT Ha PACCTOSTHUU 3 M?
Onumure “mocsl” U “MHUHYCBI TEJIELEHTPUUYECKON ONTHKH.
Kaxk mporcxoaut cuntbiBanue HHPOPMAIIUK CO CBETOUYBCTBUTENBbHOU oOactu [13C mat-
puipl? YeM onpezensercs 4yacTora cbeMKU Kaapos B [13C maTpulie 1 Ha CKOJIBKO OHA OTIMYa-
€TCSI OT DKCHO3UIINU?
OneHnTe MakKCUMaJIbHYI0 CKOPOCTbh BpAIlIEHUs 3€pKajla B CHCTEMAaxX C ONTHKO-MEXaHUYECKON
KOMMYyTanuen nzobpaxenus (Hampumep, kamepe COP, mpenen TekydecTn Matepraia 3epkaja
E ~ 3108 ITa)?
€ — 0Ch OJITHOOCHOTO KPUCTAILIA, No #Ne, £ — 2IEKTPOMAarHUTHAS BOJIHA, HAlTH oL = ?

i

MOXHO JI1 yBETHUYUTH (POTOTYBCTBUTEIBHOCTH (pOTOANIApaTa COBMECTUB €T0 C OJJHOKACKAI-
HbiM DOII, moyemy? Kakoi CMBICIT BCe-TaKu UCIOJIB30BATh TaKYyI0 CXEMY PETUCTpaIuy U300-
pakeHui?

10. Kak paGoTaeTt moisipu3aTtop Ha OCHOBE: (€ — OCh KpUCTaIIa)

CTCKJIO

Ucnganckunt

mimmatr
é T

11. Yem onpenensercs BpeMeHHoe paspenieHue siueiiku Keppa? Kak ona pa6oraer?

12. Yewm ompenensercst BpeMeHHOe pa3peuienue ssueiiku [lokkensca? Kak ona padoraet?

13. Yem onpenensercs BpeMeHHoe paspenieHue sueiiku @apanesi? Kak ona padboraer?

14. TTouemy DOII ¢ MuUKpOKaHaIbHOH MJIACTUHON MCIIOJIb30BaTh Jydile, yeMm 0e3 Hee? Kak yrmpas-

JIATH DKcIo3unue B takom DOIT?

15. Kakoit Ko3ppuImeHT ycuneHus MoxKHO 1ocTuyb B ourmmanapaom D011 ¢ ogHOKacKaHBIM

MKII? O6ocHyiiTe OTBET.

16. MoxHo 11 ¢ nomotisio cuctembl DOII + oHOKaIPOBEIi (hoTOAMNmapar onpenenuTs BpeMeH-

HYIO ABOJTIOINIO cOOBbITHI? Kakum oOpazom?
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17.

18

21.

22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41

43.

44,

45.

3auyem u rae B DOII ucnonb3yeTcst ONTOBOJIOKOHHAS maiiba?

. Ha xaxom a¢dexre padotaet punstp Byna? [lokazaTs HarIsHO.
19.
20.

Kakum 00pa3om gocturaioT KodppuureHTa OTpakeHus OT MOBEPXHOCTH 99.9%?

MoxHo 11 uHTepEepeHIMOHHBIN GUIBTP € Anponyckanus = 6573 A ¢ mmpuHoit AL = SA ucnonb-
30BaTh AJis peructpauuu He = 6562,8 A? Kak?

MO:KHO 11 peleTKy ¢ yrioM 6iaecka B 12 mopsmok MCIONb30BaTh il PEFUCTPALIMK CIIEKTPa
Bo 2% mopsinke? Kakoit ko3 dunienT npomyckanus OyaeT y Takoro mpudopa?

MOHO 1T yBETUYUTh YyBCTBHTEIHLHOCTD CIIEKTPOMETPA, YBEIINYNBAS IIUPUHY BXOIHOM
nienu?

KakoBa onTumalnbHas MuprUHA BXOJHOW HIETH B CIIEKTPOMETPE TIPHU PETUCTPALNH JIMHEa-
TOTO M3JTy4YeHHUs Maa3Mbl? UeMy OHa paBHa JUIsl 3€JICHOTO 1IBETA JIsl CIIEKTpOMeTpa ¢ qudpax-
LIHOHHOM PEIIeTKOM ¢ yacToToi mrpuxos 1200 mm™!, pasmepom 100x100 Mm? 1 poKycHBIM
paccTostHueM KOJUTMMaTopHOTO 00bekTHBa 800 MM?

[ToueMy B Ka4eCTBEHHBIX CIIEKTPAbHBIX MprOopax HE ncmonb3yoT THH3BI U TPU3MBI?

Urto Takoe kpyr Poymanna?

YeMy paBHa yriioBasi IUCHEPCHUs B 3eJIeHOM IiBeTe uHTephepomerpa Pabdpu-Ilepo mmnoii

100 mm?

Uemy paBHa yrioBasi TUCIIEPCHS B 3€JIEHOM IIBETE B aBTOKOJUTMMAIIHOHHOM CIIEKTPOMETPE HA
nU(PaKIMOHHOMN peleTke B MEPBOM MOPSIKE C YacTOTOH mTpuxoB 1200 mm™!?

Uem sipKOCTHAs TEMITEpaTypa OTJIMYAeTCs OT peaTbHOU TeMIepaTyphl Tena?

Kak cniekTpanbHas MOUTHOCT U3TyYEHHS] (PU3UYECKOTO Tejla 3aBUCUT OT TEMIIEPaTyphl.
BOm3u Kakoi ATMHBI BOJHBI HAXOAUTCS MAKCUMYM H3JIYYCHHS YEPHOTO Tella, HAarpeToro 10
temnepatypst 3000 K?

Kak caenatb KO3 GHUIMEHT YePHOTH MAKCUMAJIBHO MPUOIMKEHHBIH K 17

Kaxk mpoBecTn abcom0THYI0 KAIMOPOBKY CIEKTPATbHON CHCTEMBI BUIMMOTO JTHara3oHa?

UYem ormpenensercst abCOTIOTHAS MOLTHOCTh U3ITyYSHHS CIEKTPATbHON JTMHUN MOHA?

MOHO 11 U3MEPUTH TEMIIEPATYPy IEKTPOHOB B IIa3Me, U3 KOTOPOH M3IIydaeTcs JIMHeiva-
toe uznydenue? Kakum obpazom?

Ecnu Bsl 3aperucTpupoBany ciekTpanbayio auanio Ar!'* a muauit Ar'?* Bel ne ysudenu, to o
4yeMm 310 Bam «roBoput»?

B uem 3akmouaercs addext Homnepa? Kakoii mapameTrp mia3msel o gaHHOMY 3G ()EKTy MOKHO
ONpPEeNIEeTUTh?

Kaxkune mapameTpsl m1a3mMbl MOKHO onpenenuTs 1o 3¢ dekty [lrapka?

[Touemy B mIa3Me ¢ IWIOTHOCTHIO MeHee 10'* em™ npu u3sMepeHnn mapamMeTpoB IIa3MBbl O
VIIUPEHUIO CIEKTPAIbHBIX JTUHUN He yuumulearom >pdexT Illtapka oT Mukpomnoseil 3apskeH-
HBIX YacTu?

VY Bac ecTb 1MarHOCTHYECKUM aTOMapHBIN My4OK, MpOoH3aoMui miasmy. Kakue napamerpel
Br1 MoxeTe onpenenuts, eciu y Bac ectb nro0ast Harepea 3aiaHHas JMarHoCTUYeCKas anmapa-
Typa?

B03MOHO 1111 110 U3TYYEHHUIO ONIpENIeIeHNE TOTOKAa aTOMOB/MOJIEKYJI C IOBEPXHOCTH IJ1a3MO-
npuMHuka? Kakum obpazom?

. EcTp 1 u3nydenue u3 miaa3msl MOJIEKYISIpHBIX TuHMA? Eciu a, To 0TKyna oHo 6epercs?

42.

Kaxkas 5/M BoiTHa MOKET MPOMTH CKBO3b M1a3My 0e3 MarHuTHOTO nosis? Kyma nmeBaercst BosiHa
€CJIM OHA HE IPOXOJUT Uepe3 IIazmy?
Kak nokaszaTenp mpenomiieHus: 3aBUCUT OT OMHYECKOT0 CONPOTUBIIEHUS TU1a3Mbl? B kakom
cllydae 3TO SIBIICHUE HYKHO YUUTHIBATH MPHU pacdeTax MPOXOKIACHUS 3/M BOIHBI CKBO3b
mia3my?
YeM oTiMyaeTcs A7 3/M BOJIHBI PAaCIPOCTPaHSIOIIEHCS yepes3 Iuia3My ciaydyan: 0e3 MarHuT-
HOTO TTOJIsI; C MAarHUTHBIM ToJieM korza Bektop k1B u E||B?
Otkyna 6epetcst 3¢ ekt moBOpOTa MOAPU3ALUH IITIOCKOTOISIPU30BAHHOM 3/M BOJIHBI, pacIpo-
CTpaHAIOUIEHCs BOJIb MATHUTHOTO MOJIA Yyepe3 miazmy? UeMy paBeH yroJi moBopoTa Mojsipu-
3anuu’?
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46. MoseT 11 3/M BOJIHA ¢ ®<pe PACTIPOCTPAHATHCS uepes ia3my? B kakom ciydae?
47. Kakum 00pa3oM MOXKHO U3MEPHUTh I'PATUEHT TJIOTHOCTH TI1a3Mbl?

48. Bol mocTponsu UHTEpHEPOMETP M HAYAIH U3MEPSTH CABUT (a3 B CIEAYIOIIEM KCIIEPUMEHTE:!
A

v

A¢

v

Hapucyiite pe3ynbTat usmepenuii, kauectBeHHO. OOBsCHUTE TPaduK.

49. Yem ompenensercss TOYHOCTb U3MEPEHUs JIMHEHHO MI0THOCTH IJ1a3Mbl B HHTEppepoMeTprde-
CKOM1 cxeme?

50. Kak cnenan nucnepcroHHbIN nHTEpdhepomeTp? Kakue OCHOBHBIE CIIOKHOCTH B CO3/JaHUU J1aH-
HOTO MHTEephepomerpa’?

IIpumep koHTpOJBLHOI padoThl (Ha mpoepky komnereniuii [1K 2)

1. ¥ Bac ectb poroanmapar ¢ [13C matpurieit, y KoTopoit pazmep GOTOUYBCTBUTEILHON €IMHIY-
HOit sueiiku 6x6 pum®. Kakopa 6yeT rimyOuHa pe3ko-u306pakaeMoro NpoCTPaHCTBA, €CIIU BbI
XOTHTE MMOCTaBUTh uadparmy ¢ quadparMeHHBIM YUCIIOM 3 ¢ (POKYCHBIM PacCTOSTHUEM O0BEK-
tuBa 18 MM 1 choTorpadupoBarb 00BEKT HA pacCTOSHUH 3 M?

2. Onumure “iockl’” U “MHHYCHI TEJICLIEHTPUYECKOU ONTHKH.

IIpumepHbIe BONPOCHI HA IK3aMeH

Ha nposepxy cghopmuposannocmu xomnemenyuu I1K-1:

1.
2.

Kpusas nouepuenus poromnerok. [Inotaocts moueprenus. KordumueHT KOHTpaCTHOCTH.
XapakTepHasi BeTMUMHA KCTIO3MIHUH (B 3pr/cM> U (OTOH/CM?) U CHEKTpanbHas 4yBCTBUTEIBHOCT

MIPUEMHUKOB U300paKEHUS.

oL B e QR TRV, I SRS

. O ekt Keppa. Aueiika Keppa. Bpemena oTKpbITHSL.

. OddexT Iokkenbca. Sdueiika [Tokkenbca.

. O dext Dapanes. SAueiika Dapanest.

. O0OII ¢ mpsambIM niepeHocoM n3o00paxenus. Koaddurment ycunenus.
. @otokaronpl. CriekTpaibHas YyBCTBUTEIbHOCTD.

. O0IT na ocnoBe MKII. KoaddumueHT ycuneHusl.

. CTaHI[apTI)I JJIMH BOJIH U HHTCHCHUBHOCTH. CBeTHMOCTH YCPHOI'o0 TEIIA.
9.

[Tornomaromue GuIbTPHI. 3aKOH NOTJIOMICHHS.

10. ITpuntun pabotel nHTEpdepeHnnonHoro Guibtpa. MaTEpPEpeHITMOHHO-TTOISPU3AITTOHHBINA
¢unbTp. Pazpemarommas criocOOHOCTh JaHHBIX (DHIIBTPOB.

11. AnmapaTtHast GyHKIHS ¥ pa3pemiaoias ClioCOOHOCTh CIIEKTPAIBHOTO MPUOopa.

12. ludpakunonnas pemierka. [Ipunmumn aevicteus. Paspemaronias cnocoOHOCTb.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Omenert. [Ipunnumn aefictBus. Paspemaronias cnocoOHOCTb.

HNutephepomerp @adpu-Ilepo. Paspemaromas crnocoOHOCTS.

PeHTreHoBCKHE CIIEKTPOMETPBI: Ha KPUCTAIaX, MHOTOCJIOMHBIX 3epKajiaX, PEeHIeTKH.
CrnexTpasibHbIe TPHOOPHI ¢ TUGPAKIIMOHHON PEIIETKON (TUIIBI, KOHCTPYKITHS).
[Tpu3MeHHbIEe CHIEKTPAJIbHBIE TPUOOPHI.

[Tpubops! 115t CBEpXCKOPOCTHONH KMHOCHEMKH.

Marpuunsie npuemHuku nzodpaxenus (I13C, KMOII, Foveon), ux ocobennoctu.
Omnpenenenue ypoBHS TYpOYJIEHTHBIX MOJIEH MO YIIUPEHHUIO KOHTYpPA JTUHHUH.
Nurtepdepomerpust iasmsl (M3mepenus Ha ABYX ATUHAX BOJH).

JITP, ycnoBrue mpUMEHUMOCTH.

[ITapkoBCKOE YIIUPEHUE CIIEKTPATIBHBIX JUHUH B 1azme. OnpeeneHne IIOTHOCTH TUIa3Mbl.
dapazeeBcKoe BpalleHHe MI0CKOCTU MOISPU3aIIH B IJIa3Me.

Kputnueckas miaotHocThb. OTceuka 3/M u3iyueHus..

[IpoxoxaeHue 371eKTPOMarHuTHOM BOJHBI Yepes M1a3My 0€3 MarHUTHOT'O TOJIS.
[{UKIOTPOHHOE U3TyYCHHE TIIa3MBI.

Meroa puIbTPOB B pEHTICHOBCKOM AUArHOCTUKE TLIA3HI.

[Toka3zaTenb NperoMICHHS IIa3MBbl.

30.AucnepcroHHbIN HHTEPHEPOMETP.

31.

32
33
34
35
36
37
38
39

TopMO3HOE U3IIy4eHHE TUIA3MBI.

IIpoxokaeHne 37IEKTPOMarHuTHOM BOJIHBI Y€PE3 3aMarHUYCHHYIO TUIa3MYy.
OTHOLIEHNE UHTEHCUBHOCTH CIIEKTPaJIbHBIX JTUHUN ITpu JITP.

JloniepoBCKOe YIIMPEHUE CIEKTPATIbHON JIMHUU. OnipeiesieHne TeMIepaTyphl IJ1a3bl.
Wutepdepomerpus mia3mel (Cxemsl Maiikenbcona u Maxa-Lanzaepa).
HNuTtepdhepomerpust minaszmel (Cxema YopToHa).

PexomMOnHAIIMOHHOE H3ITy4eHHE II1a3hl.

KopoHansHOE paBHOBecHE, YCIOBHE TPUMEHUMOCTH.

JIMarHOCTHKH IJIa3Mbl, HCIIOJIB3YIOIINE pedPaKIIMIO CBETa B IIa3Me.

Ha nposepky cihopmuposannocmu komnemenyuu I[1K-2:

—

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

N3mepenust 3HEpreTHYecKoro CreKTpa MOIIHBIX AJIEKTPOHHBIX MYYKOB (MAarHUTHBIM aHAIU3aTopP).
Pednexromerpus.

N3mepeHust SHEPreTHIEeCKOro CIIEKTPa MOIIHBIX AJIEKTPOHHBIX MYYKOB (MHOTO(OIBTOBBIN aHAIIN-
3aTop).

N3mepenue mpocTpaHCTBEHHOTO MPO(HIIS YHEPTOBBIACIEHUS MOIITHBIX MTyYKOB.

Omnpenenenue yrioBoro pa3dpoca MOIIHBIX HOHHBIX ITYYKOB.

N3mepeHust 3HEPreTUYECKOTO CIIEKTPa MOIIHBIX 3JIEKTPOHHBIX MyYKOB (0OpaTHOE paccesHue Ja-
3€pHOT0 UMITYJIhCA).

ITapametp Conmnurepa. KonnekTuBHoe paccesiHue.

Omnpenenenue npoduist oOpaTHOTO TOKa (MOITHBIC TYYKH B IIA3MeE).

CrexTpoCcKOonusi aTOMapHbIX ITYYKOB.

JlnarHocTuka 3JeKTPOHHOM TeMIEpaTyphl MO UKIOTPOHHOMY U3TyYEHUIO TIa3MBbl.
ToMCOHOBCKOE paccesiHie Ha MaJiblil yroJl.

HNuTepdhepomeTpust ¢ BU3yanu3anuen mosis.

Meto1 BHYTpHUPE30HATOPHOU CIEKTPOCKOIUHU.

W3mepenune MaccoBOro coctaBa MOLTHBIX aTOMapHBIX/MOHHBIX ITyYKOB.

Bxutag Bo30YyXK/I€HHBIX COCTOSIHUI B TIOKAQ3aTeNb MPEIOMIICHUSI HU3KOTEMIIEPATYPHOH MIa3MBI.
TomconoBckoe paccesinne. uznueckue npuHIUIbl. Cedenne. CMeneHne 4acToThI.
ToMCcOHOBCKOE paccesiHhe Kak MEeTOJ IUarHOCTUKH ma3Mbl. [Tapamerp Conmnurepa.

Jlazepsl A1 CUCTEM TOMCOHOBCKOT'O PACCESHUS.

Perucrpupytomas anmapartypa Jyisi CACTEM TOMCOHOBCKOTO PaCcCEsiHHUSI.

Meroa pe3oHaHCHOU (DITIOOPECIICHITUH.
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IIpumep HK3aMeHANIMOHHOTO OUJIETA

1. Ilpunmun pabGotsl uHTEpdepeHUnoHHOro (GuiabTpa. MHTEpdepeHInOHHO-TTONAPU3AIMOHHBIH
buneTp. Pazpemaromnias cnocooHoCcTh MaHHbIX GunbTpoB. (Ha mposepky I1K-1)

2. ucnepcuonnslii uHTepdepometp. (Ha mposepky I1K-1)

3. TomcoHOBCKOe paccessHre Ha Manblil yroi. (Ha mposepky I1K-2)

®opma IK3aMEeHALHOHHOTO ONJIeTa MPeICTAB/IEHA HA PHCYHKeE

MHHOBPHAYKH POCCHH

Deodepanvroe 20cyoapcmeeHHOe A6MOHOMHOE 00pa306amebHoe yupercoeHue
evicuiezo 00pazoeanus
«Hoeocubupckuii HAYUOHALHBLIL UCCTIE008AM EIbCKUTL 20CY0APCM8CHHBLIL YHUGEPCUM e )
(Hogocubupckuii 2ocyoapcmeennwtit ynusepcumem, HI'Y)

Duzuueckuil hpaxyromem

3K3AMEHAIIMOHHBINA BUJIET N2

CocraButenb /®.M.0. npenonaBatens/
(nmoamucek)

« » 20 T

OreHOYHBIE MaTepUaNIbl 10 MPOMEKYTOUYHOW aTTecTanuu (MpHioKeHue 1), mpenHazHaueHHbBIE IS
MIPOBEPKHU COOTBETCTBUSI YPOBHS IMOATOTOBKH Mo muciumuinHe TpedoBanusMm CYOC, xpaHsaTcs Ha
kadenpe-pazpadorunke PII/] B me4aTHOM M 37IEKTPOHHOM BHJIC.
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JIner akryanusanuu padoyeil nporpaMmsl
10 JUCHUIIMHE «JKCIEPHMEHTAIbHbIC METOAbI HCCIeI0BAHUS IJ1a3Mbl 2)»
no HanpasJjeHn1o noaArotosku 03.03.02 ®usuka
IIpoduias «O0mas n pynaameHTanbHAsA PUIHKA»

Jara u No
XapakTepucTuKa BHECEHHBIX . [Toanuce
MPOTOKOIA YYEHOTO

H3MeHeHI’II>i C a3aHUCM I1 KTOB JOKYMCHTA OTBCTCTBCHHOI'O
(c yx YHKTOB HOKY ) | cosera ®® HI'Y
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