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1. IlepevyeHsb MIAHUPYEMBIX Pe3yJIbTATOB 00yYEeHUsI 10 JUCHUIIMHE,
COOTHECEHHBIX C IJIAHMPYEeMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM
nporpamMmsbl o Hanpapjaennw Puzuka

B pesynbratre ocBoenus OOIl wmaructparypsl oOydarouiuiicss J0DKEH
OBJIJICTh CJIETYIONUMU pe3yJbTaTaMU OOYUYEeHHUSI 10 AUCIUILINHE!

Koo Pe3yabrarsl ocBoenuss OOII IlepeyeHb MuIaHUPYEMBIX Pe3yJbTATOB
komnemen Cooeporcanue Komnemenyuii 00y4eHHsl M0 TUCHHIIHHE
uuu
IK-1 Cnoco6HOCTh caMocToATeNbHO | 3HaTh: 1. MeToabl IJIaHUPOBAHMS HAYYHBIX
CTaBUTh  KOHKPETHBIE  3ajauu | ucciaemoBanuii. 2. basoBele  Qusnyeckue
HAyYHBIX UCCJIEJIOBaHHM B | IPUHIUIBI CTAllMOHAPHON CIEKTPOCKONHUU U
obnactu (U3MKK M pemiath WX C | CIEKTPOCKOIHU C BPEMEHHBIM Pa3pelICHUEM.
MTOMOUIBIO coBpeMeHHOU | ¥Ymerh: 1.  Ompenensitb  ONTUMAIBHYIO
anmapaTypbl 1 WH(QOPMALMOHHBIX | OCIEIOBATEIHHOCTD JEeHCTBUIM npu

TEXHOJIOTMIl € HCIOJb30BAaHUEM | BBIIIOJIHEHUU CIIEKTPATIbHBIX HCCIECIOBAHHM. 2.
HOBEUIIIETO POCCHIICKOTO u | OnpenensiTh THI CIEKTPAJIBHOIO MpHOOpa,

3apy0eKHOTO OTbITa HEOOXOAUMBIM ISl CHEKTPAJIbHOTO aHaau3a
KOHKPETHOT'O 0OBEKTA.
Baagern: 1. HaBpikamu aHaJim3a
MIPOMEXKYTOUHBIX pe3yJIbTaToOB JUISE

KOPPEKTUPOBKM IUIaHA HUCCIEAOBaHWMN. 2.
MetogamMu  MAEHTU(UKALMM  KOHEYHBIX U
MIPOMEXKYTOUHBIX MIPOJIYKTOB ¢buzuko-
XUMHUYECKUX NPEBpAIICHUH B BEILECTBE IpU
BHEILIHUX BO3JICUCTBUSIX.

2. MecTto mucuunaudbl B cTpykType OOII maructparypsbl

JucunmuimHa «CHEKTPOCKONHST TBEPAOTO TENAa» PEATU3YETCS B PaMKAX
BapuaTuBHOM dvactTu broka 1 «Jluctumiamael  (MOAYJH)»  MPOTPAMMBI
MarucTpaTypsbl.

JIist  OCBOGHHMS  JAaHHOW  JUCIUIUIMHBI  HEOOXOJUMBI  KOMIIETCHIIUH,
chOpMHpPOBaHHBIE B paMKaxX OCBOCHHS JUCHHUIUIMH Monyns «OOmas (usukay,
«Teopetnueckas pusuka» u «MaTemaTuka», TUCIUIUTMHBL «BBegeHue B Gpusuky
TBepaoro Tena», «CoBpeMEHHbIE MaTepuaidbl» B 00bEeMe, MPEayCMOTPEHHOM
y4€OHBIM TJIAHOM MOJITOTOBKH OaKajIaBpOB.

JucuunnuHa uzyyaercs Ha 1 Kypce BO 2 ceMecTpe.

3. O0beM TUCHMIUIMHBI B 324€THBIX €IMHUIIAX ¢ YKA3aHUEM KOJIHYeCTBA
aKaJleMM4YeCKMX YaCOB, BbIICJEHHbIX HA KOHTAKTHYI0 padoTy 00y4arImuXxcs ¢
npemnojaasaresieM (10 BUIaM 3aHATHI) 1 HA CAMOCTOSITEJILHYIO padoTy
00y4aroumuXxcs

O6mur1ast TpyZ10eMKOCTh (00BEM) TUCITUTIIIMHBI COCTABIIACT 5 3aYETHBIX €UHUI]
(3E), 180 akageMHUYECKUX 4aCOB.

3.1. O0vém oucyunaunsvl no 6uUOAM yueOHBIX 3aHAmMUIl (6 uacax)

Bua yueO6Hoi1 padoThI Bcero yacosn
OO6m1ast TpyT0€MKOCTh TUCITUTIITUHBI 180
KonrtaktHas paborta oOydarommxcsi ¢ mpernojaBaTeaeM 54
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Buj yueOHoi1 padoThI Bcero yacos
(o BuaaM y4eOHBIX 3aHITHI) (BCEro)
AynutopHast paborta (Bcero): 54
B TOM YHCJIC:
JIEKIIAU 18
MIPAKTUYECKHE 3aHATUS 18
Ja00paTopHbIe PaOOTHI 18
B T.4. B AKTUBHOW W MHTEPAKTUBHOHN opMax 9
BneaynutopHas pabota (Bcero): —
B ToMm umcie, nHauBUyanbHas padoTa
00y4aroIuXcsl ¢ MPErnoaBaTeNeM:
TBopueckas padota (pedepar) —
CamocTtosiTenbHas paboTa oOydaromuxcs (BCero) 126
By npomexxyTouHOM aTTecTaliui 00y4aromerocs: — 3a4er —

4. Conep:xanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE N0 pa3jesam (TeMam) ¢
yKa3aHUEM OTBeIeHHOT0 HA HUX KOJUYeCTBA aKaJeMHYeCKUX YaCOB M BU/10B
Y4eOHbIX 3aHATHI

4.1. Pazoenvl OucyuniuHnovl u mpyooemKochb no 6UOAM Y4eOHbIX 3aHAMUIL
(6 akademuueckux uacax)

Bunbl y4eOHBIX 3aHATHIH, BKJIIOYAsA

wa
5 CaMOCTOSITEIbHYIO Pa0OTy 00y4aIOUIUXCH H
S — DopMbI
s < § TPYAOEMKOCTD
Ne Pa3nen e =§ S (B yacax) TERYLIETO
n/m  JUCHUILTHHBI C EE\?' KOHTPOI5t
B ayIMTOpPHBIE Y4eOHbIE CaMOCTOATENh yCIeBaeMocTH
3aHATHA Has pabora
o0yuarommxcsi
BCEero JICKIUH | MPAKTHYEeCKue J1a60paT0prle
3aHATUA 3aHATUA

1. | Baok 1. OcHOBHBIE 41 5 36 TectupoBanue
TTOHSATHS U 0a30BbIC
TEOPETUICCKHE
MPEeICTaBICHUS
CIIEKTPOCKOITHH.

2. | baok 2. 45 3 6 6 30 Brimonnenue
CriekTpaibHbIe MIPAKTUICCKUX U
npubopsl U 1a00paTOPHBIX
TEeXHHUKA pabort
CIEKTPOCKOIHUH.

3. | Baok 3. 47 5 6 6 30 Brimonuenue
DKCTepUMEHTAIbH MPAKTUIECKUX U
bI€ METO/IBI 71a00paTOPHBIX
CIEKTPOCKOMHUH. pabot

4. | Baok 4. Metoas! 47 5 6 6 30 Brimonnenue
TEXHHKA MPAKTUIECKUX U
CIIEKTPOCKOITHH C 1a0b0pPaTOPHBIX
BBICOKUM pabor
MPOCTPAHCTBEHHBI
M ¥ BpEeMEHHBIM
pa3perieHueM.




4.2. Cooeporrcanue oucuyuniunsvl, CmpyKmypupoeantoe no memam (pazoenam)

JleximoHHas 4acTh Kypca pa30uTa Ha 4eTblpe OJ0oKa: OCHOBHBIC MOHATHUSA U
0a30BbIE TEOPETHUUECKUE MPEICTABICHUS CIIEKTPOCKONHH; CIIEKTpajIbHbIe TPUOOPHI
Y TEXHUKA CIEKTPOCKONUU; SKCIIEPUMEHTAIBHBIE METOJIbI CIIEKTPOCKOIUU; METO/IbI
U TEXHUKA CIEKTPOCKONMHMU C BBICOKMM MPOCTPAHCTBEHHBIM U BPEMEHHBIM
pa3penieHueM.

[IpakTUKyM COCTOUT W3 y4eOHO-UCCIENOBATEIbCKUX paboOT, TEMaTUYECKU
CBA3aHHBIX C OJIOKAMHU JIEKIIMOHHOT'O Kypca.

Ne HaumenoBanme pa3jaena Conepsanne
AUCHUILINHBI
Cooeporcanue 1eKyuoHHO20 Kypca
Buiok 1. OcHOBHBIE OHATHS U 0a30BbI€ TEOPETUUECKUE MPEJICTABICHHS] CIEKTPOCKOIHU.
1.1. | O630p OCHOBHBIX METOJIOB Knaccuukanuss CHEKTpPOCKONMU IO  METOJaM,
CHEKTPOCKOIIUU pelaeMbIM 3a/1a4aM, Cioco0y perucTpanuy.
1.2. | I[Ipupona u OCHOBHBIE CBOMCTBA CnexrTpaipHass JMHUS M €€ XapaKTEPUCTUKH.
CIIEKTPOB KBanToBanue SHEPreTUYECKUX EPEXO0B.
Oco0GeHHOCTH aTOMHBIX, MOJIEKYJISIPHBIX CHEKTPOB
U CIIEKTPOB TBEPAOTO TENA.
Buiok 2. CnekTpanbHble TpUOOPB! U TEXHUKA CIIEKTPOCKOIHH.
2.1. | CnekTpanbHble PUOOPHI XapakTepUCTUKU  CHEKTpalbHOro  mpubopa.
Jlucneprupyromue  3JIEMEHTbI:  NpPU3MBl U
I (ppakMOHHBIE PEHIETKU.
2.2. | UctouHuku BO30YyKIEHUS Ilmams, nyra, WHCKpa, TICOIIUW paspsn,
CIEKTPOB MHJIYKTHUBHO CBs3aHHas Mja3ma.
BbJaok 3. DxcniepyuMeHTaIbHbIE METOIbI CHEKTPOCKOINH.
3.1. | Omuccuonnas u abcopobunonHass | Meroasl peructpanun cuekTpoB. KauecTBeHHbIE
CHEKTPOCKONUS KOJINYECTBEHHBIE U3MEPEHMS CIIEKTPOB.
3.2. | JlromuHecuenTHas cnektpockonus | dayopecueHTHas CHEKTPOCKOIIHS. Meron
TEPMOCTUMYIUPOBAHHON JTIOMUHECHEHIINH.
3.3. | CnekTpockomnus nNpu UMIYyJAbCHOM | MeToabl reHepanun KOPOTKHX M CBEPXKOPOTKHUX
BO30YKICHUU 3JEKTPOHHBIX u Ja3epHBIX UMITYJIbCOB.
NMnynbcHbIE Iy4KH 3JIEKTPOHOB. ['eHepanus
KOPOTKHX U CBEPXKOPOTKHX JIA3€PHBIX UMIYJIbCOB.

Baok 4. MeToibl ¥ TEXHUKA CIIEKTPOCKOIHU C BBICOKUM TPOCTPAHCTBEHHBIM M BPEMEHHBIM
pasperieHueM.

4.1.

Texnuka CIICKTPOCKOIINHU C

PCFI/ICTpaI_II/IH KOPOTKHX U CBECPXKOPOTKUX CBCTOBBIX

BPEMEHHBIM pa3pelIeHUEM HAMIIYJIbCOB. YcerpolicTBa perucTpanuu:
(boTOyMHOXHUTENU, (POTOAUOABI, CTPUK-KaMEpHI.
YcTaHOBKH s HECTAllMOHAPHOM
CIIEKTPOCKOIIUH.

4.2. | IlpuinoskeHust CIIEKTPOCKOTIHH C [IpenB3peIBHBIE  SBIEHHS B DHEPrETHYECKHUX
BPEMEHHBIM U IIPOCTPAHCTBEHHbIM | Marepuanax. [IpeaB3pbiBHbIE NPOBOAUMMOCTL U
paspenieHueM JIOMUHECIIEHIIUST TPHU B3PBIBHOM Pa30XECHUHU

a3uao0B TsKEJIbIX MeTauioB. CHEKTPOCKONIU s
BBICOKOTO  IPOCTPAHCTBEHHOIO  pa3peuIeHUs

HHU3KOPA3MEPHBIX CUCTEM.

Temubl npakmuieckKkux 3AHAMUL

1.

| DnexrponHas a6cOpOLHOHHAS

| OnTtiueckas aGCOPOLMOHHAS CIIEKTPOCKONHS B
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HaumenoBanme pa3jaeina

Coaep:xanue
JTACHUILINHBI aep

CHEKTPOCKOIUSA peanuszanuu MOJIMXPOMATHYECKON u
MOHOXPOMAaTHYECKOM  TEXHUKH  PErucTpaluu.
BiusHue nromMuHecuHeHUMH TBEPIOrOo Tejla Ha
pe3yJabTaT U3MEPEHUIN CIIEKTPOB MOTJIOMICHUSI.

2. HK-cniekTpockonust [Ipunoxenne  mMetoma  cnekrpockonuun  MK-
CIIEKTPOCKONMU K  HCCIEIOBAHUSM  CJIOXKHBIX
MOJIEKYJIIPHBIX CHCTEM.

3. Paman-cniexkrpockonus Meron cnekrpockonun CKPC B pasznuusbIx
NOJIAPU3ALMOHHBIX [€OMETPHSIX.

Temul 1a00pamMoOpHbIX 3aHAMULL

1. UK-cniekTpockonus noryomieHus u | [lpunoxenne  meroma  cnekrpockonuu — MK-
OTpaXKEHUS MOTJIOMIEHUSI K CIOXXHBIM  MHOTOCIIOHHBIM
cuctemaM. UK-oTpaxeHue ¢ nepeMeHHbIMH YTJIAMH
BO3OYXJICHHSI ¥  perucTpanuu. Bo3MOXHOCTH
CKaHHUPYIOMIEH criekTpockonuu  AudGy3HOro

paccestHus.
2. HK-cnekTpockonus u Ocobennoctu nonydeHus: UK-cnekTpoB B TeXHUKE
mukpockonus HIIBO CIIEKTPOCKOIIUU HapyLIEHHOTO IIOJIHOT'O
BHYTPEHHETO OTPaKEHUS.
3. Cnekrpockonus KPC. CriontanHoe | M3yuenne Bo3mokHOocTel crnekrpockonuu KPC
Y BBIHYKJICHHOE paccestHue MpU BBICOKOM MOIIHOCTHM HAaKaykl B CTOKCOBOH U
AHTHCTOKCOBOW 4YacCTSX CIIEKTpPA.
4, Mukpo-Paman ciekTpockonus Meton CIIEKTPOCKOIUU KPC BBICOKOTO

MIPOCTPAHCTBEHHOI'O pa3pelieHus] B TE€OMETPUH
00paTHOTO paccesHUs C pa3HOYACTOTHON HaKauyKOH.

5. [lepeyeHnb y4eOHO-METOANYECKOTO O00ecTIedeH sl JI CAMOCTOSITEIbHOM
padoThI 00y4YAOIUXCS M0 JUCHUILITIMHE

1. BeicTponpoTeKkarmme MOpouecchl B SHEpreTHdeckux wmartepuanax. / 2.J1.
Anykep, B.II. Anyes, I'M. benokypos, A.I'. Kpeueros, B.H. IIBaiiko /
[DEKTPOHHBIN pecypc]: IIEKTPOH. yudeOHOEe mocoOue I CTyJACHTOB (3. U
XUM. criennaiibHocTer By30B. / D.J[. Anykep, b.I1. Anyes, I''M. benokypoB u
ap., — OAeKTpoH. u3naH. u nporp. — Kemeposo, M3n-so KemI['V, 2008. — 1
anekTpoH. ont. auck (CD-R). 3apeructpupoBan B OI'YIT HTI]
«Huadopmpeructp» 18.02.2009 r., Ne roc. Perucrparuu 0320802219.

2. OnTuyeckasi CIIEKTPOCKONHUS MOJIEKYJI M KPUCTAJUIOB: y4eOHO-METOINYECKOE
nocobue /coct. O.I'. CeBocthsanoB, ILII. bacuun. 'OY BIIO «KemepoBckuii
roCy/IapCTBEHHBI yHHBepcuTeT». — OmepatuBHas monurpadus, Kemeposo,
2008 — 47 c. (naxonutcsa B naboparopuu UK u KP-cniektpockomnuu, ayn. 1312)

6. @oH/1 OLIEHOYHBIX CPECTB /JIf IPOBEAEeHNsI TPOMEKYTOUHON aTTeCTALMU
00y4aromuXxcH 1Mo TUCHUIJINHE

6.1. Ilacnopm ¢honoa ouernounvix cpeocme no OUCyUnIUHE

Ne KonTposmpyembie paznensl | Koa konTposupyemoii | HaumeHoBaHue OLIEHOYHOI O
n/n (TeMbl) TUCHMTLITHHBI KOMIIETEHIIHHI cpeacTrsa
(pe3yabTaThl 10 pa3aeaam) (MM e€ 9acTHn)




Ne
n/n

KonTposmmpyembie pa3aeibl
(TeMbl) TUCHMILITHHBI
(pe3yabTaThl 0 pa3aesaam)

Kox xonTposmpyemoit
KOMIIeTeHIIHHT
(MM e€ 9acTHn)

HaumenoBanue oneHOYHOI0
cpeacTBa

OcHoBuble nousTus u 6azoseie | [IK-1 (3HaTh: 2; ymeTs: | 3auer
TEOPETHYECKHUE TIPEJICTABIICHUs | 2; BIIAJICTh: 2) Tect
CHEKTPOCKOIHUHU.

CrnexTpayibHbIC TPUOOPHI U [IK-1 (3HaTh: 1; ymeTsh: | 3ader

TCXHHUKA CIICKTPOCKOIINH.

1; Bnanets: 1)

3ammra NpakTHIeCKuX/
71a00paTOPHBIX pabOT

SKCHepI/IMeHTaJIbHBIe METOABI
CIICKTPOCKOIIHUH.

[IK-1 (3HaTh: 1; ymeTs:
1; Bmanmers: 1)

3auer
3ammra MpakTHIeCKuX/
1a060paToOpHBIX paboT

MeToabl U TEXHUKA
CHEKTPOCKOIUHU C BEICOKUM
MPOCTPAHCTBEHHBIM U

[IK-1 (3HaTh: 1; ymeTh:
1; Bnamets: 1)

3auer
3ammuTa MpakTHIeCKUX/
71a00paTOPHBIX padOT

BPEMEHHBIM Pa3pEIICHUEM.

Hepeueub OUEHOUYHbIX cpedcme

Ne | HammenoBanume | Kparkasi XapaKTepHCTHKA OLCHOYHOIO IIpencraBienue

n/n OLICHOYHOI0 cpeicTBa OLICHOYHOI0

cpeacTBa cpencta B (poHIE
1. 3auer CpenctBo KOHTpOJs YycBoeHus ydeOHoro | Bompock! mo
MaTepuaga TEMBbl, pasliena WIH pa3JesioB | TeMaMm/pasienam
JUCHUIUIMHBI, OPraHU30BaHHOE KaK y4eOHOE€ | AMCLUILIMHBI
3aHSTHE B BUJIE cobece10BaHUS
npenojanaTelis ¢ 00yJarolIUMUCs.

2. Tect Cucrema CTaHIAapTU3UPOBAHHBIX 3anaHui, | PoHA TECTOBBIX
MI03BOJISIIOIIAs aBTOMATHU3HPOBATh | 3aJaHUI
IIpOLENYpY H3MEPEHHsS YPOBHS 3HAaHUU H
YMEHHH 00y4aromerocs.

3. 3amura CpencTtBo KOHTpOJIS,, OpraHM30BaHHOE Kak | Bompocel k  3ammre
MPaKTUYECKON MHIUBUAYaJIbHOE cOOeCeOBaHNE C KaXKJIbIM | MPaKTUYECKON paboThI
paboThI CTYIEHTOM (nmm HOJTrPYIIION) 1o

TEOPETHYECKOW M  IPAKTHYECKOW YaCTH
BBINOJIHEHHON Pa0OTHI, a TaKXe MO JTAaHHBIM
U pe3ysiabTaTaM 0OPMIIEHHOTO OTYETA.
6.2. Tunosuvie KonmpoJibHble 3a0aHUA UIU UHbLE mamepuaiibl
6.2.1. 3auem

Bonpocet no memam oucuyunaunsi
Knaccudukanys MeTo10B CIEKTPAIBHOTO aHAJTN3A.

1.
2.

o0k ow

Bunnl

CHEKTPAJILHOTO

aHaJiM3a: AaTOMHBIU

a0COpPOIIMOHHBIN U aTOMHBIN (hJTyOPECIICHTHBIN.
[TonsATHE CIEKTPAIIBHOM JIMHUU U €€ XapAKTEPUCTUKH.
SIBnenue peabcopOLUU CIIEKTPATIBHBIX JTUHHM.

Tepm aroma, 0003HaYEHUS ONTUYECKUX MEPEXO0JI0B Yepe3 KBAHTOBBIE YHCIIA.
[IpaBuna oTOOpa 3MEKTPOHHBIX MEPEXOJIOB.
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7. MyIbTUILUIETHOCTH DJIEKTPOHHBIX TIEPEXO0B.

8. OcoOEHHOCTH aTOMHBIX CIIEKTPOB.

9. ®Ou3MKO-XMMUYECKUE MPOIIECCHl B UCTOUHUKAX BO30YXKICHUS CIIEKTPOB.

10. Cxema criekTpaJIbHOTO TIprbdopa.

11. XapakTepuCTHKH CIEKTpaJIbHOTO mpubdopa.

12. lucneprupytomue cuctemsl. [Ipu3msi.

13. lucneprupyromue cuctembl. JuppakiimoHHbie pEIIeTKH.

14. Metobl BBeieHUs TPOOBI B UCTOYHUKHU BO30YXKICHUS.

15. Uctounuku Bo30yxaeHus cuekTpoB. [1mams, uckpa u ayra.

16. Vctounuku Bo30yXIeHUsI CIEKTPOB. Pa3psa B oxyakaaeMoM MOJIOM KaToje,
MJ1a3MOTPOH.

17. UcTtouHnku BO30YyKeHUS CIIEKTPOB. HAYKTUBHO CBsI3aHHAs IUIa3Ma.

18. dpakumoHHOE NOCTYIUICHUE 3JIEMEHTOB B TIa3My.

19. Meton ppakiIMOHHON AUCTUILISIUY.

20. KadecTBeHHBIN SMUCCUOHHBIN aHAIN3.

21. BusyallbHbBIN MOJIYKOJIMYECTBEHHBIN aHAIU3.

22. ®otorpaguiecKkuil MOJIyKOJIMUYECTBEHHBIA aHATHU3.

23. 3ajauu KOJIMYECTBEHHOTO aHAI3a

24. Xapaktepuctuieckas Kpubasi GOTOMaTEpPUATIOB.

25. KonudecTBEeHHBIN aHANN3 110 METOIY TPEX ITAIIOHOB.

26. KomudyecTBEHHBIN aHAIN3 110 METOAY TTOCTOSTHHOTO TpaduKa.

27. KonmndecTBEHHBIN aHAIN3 110 METOIY J00aBOK.

28. 3amaun CIIEKTPOCKOIIMHU C BPEMEHHBIM pa3pelieHueM.

29. YcTpoiicTBO CTpUK-Kamepsl «Brmsim-2A.

30. [Ipunnum  pabOTBl  HAHOCEKYHAHOTO CIHEKTPOMETpAa C  DJIEKTPOHHBIM
HUMITYJIbCHBIM BO30YXICHHEM.

31. KanuOpoBka perucTpupyroIiero TpakTa HaHOCEKYHTHOTO CIIEKTPOMETPA.

32. YyeT cnekTpaibHOW YyBCTBUTEIHLHOCTH U3MEPUTEIBHOTO TPAKTA.

33. Beixonnble naHHbIie M 00pabOTKa pE3yJbTaTOB IO METOAY «CIEKTp 3a
UMITYJIBCY.

Kpumepuu ouenusanus

OneHka «3aumeHoy BBICTABIIAECTCS 00yUYaIOIMIEMYCsl, ECITH

- BBITIOJTHEH BECh 00BEM 3aJIaHUIA,

- mpakTryeckas padbota opopmieHa B TUCbMEHHOM BUJIE,

- TOJY4YeHBl TPABUIBHBIE pE3YyJIbTaThl H3MEPEHHH U O00padOTKU JTaHHBIX,
MOATBEPIKIAIONINE JOCTHKEHUE TIEJTH, TIOCTAaBJICHHOU B paboTe,

- c(opMyJIUPOBAHBI BHIBOIHI,

- CTYACHT 3aluTHII padoTy, OTBETHB Ha BOIPOCH], ITOKa3al TIyOOKHE
CHUCTEMaTU3UPOBAHHBIC 3HAHMS, BIQICCT IIPUEMaMH PACCYXKICHUS M COITOCTABIISICT
MaTepual W3 Pa3HBIX MCTOYHUKOB: TCOPHIO CBS3BIBACT C IMPAKTUKOHW, APYTUMHU
TEMaMH JJAaHHOTO Kypca, IPYTUX U3ydaeMbIX IMPEIMETOB.

Or1eHka «He 3aumeHo» BBICTABISIETCA 00yJaromeMycs, eCiu

- 9TaIbl MPAKTUIECKON pabOTHI BBITIOJHEHBI HE MIOJTHOCTHIO,

- pabota He odopMmIIeHa,

- IOJTy4Y€HbI HETPABWILHBIE PE3YyJIbTAaThl H3MEPEHUN U 00pabOTKH TaHHBIX,



- 06y‘IaIOHII/II\/’ICH IMPOsABHUII HE3HAHHUEC KIIFOYUCBBIX MOHSATHHU npeamMeTa.

6.2.2. Tecm
Tunoewvie mecmoewie 3aoanus

1. ®oTorneKTpUYeCKUe  CrIOcoObl  PErucTpali  SMUCCHOHHBIX  CIEKTPOB
OTHOCATCA K ...
A — MerojgaM ¢ mocnenyromeid o0paboTkoil pe3ynbTaToB, b — MeTonam
MpsMOro aHanu3a, B — MeTonaM BU3yaJabHOTO HAOMIOAEHUS CIEKTPOB, I —
METO/1aM Ka4€CTBEHHOTO aHAJIN3a.

2. Yem oOecrieunBaeTcsi  BO30YXKIEHHE  OINPEACNSEMBIX  DJIEMEHTOB B
SMUCCUOHHOM CIIEKTPOCKONHH?
A — voHU3aIMel aTOMOB oNpeesieMoro aemMenTa, b — hoToB0o30ykAeHNEM,
B — cronkHOBEHHEM HEUTpaJbHBIX aTOMOB B s4eliKe aroMu3auuu, [ —
BHEILIHUM UMITYJIbCHBIM BO3/IECTBUEM.

3. SIBneHue CEeNeKTUBHOTO TMOIJIOMICHUS H3JIy4YeHUs BO30YXKICHHBIX aTOMOB W3
BHYTPEHHHUX oOO0JacTell mia3Mbl NepupepruiiHON 4acThiO IIa3Mbl Ha3bIBACTCS

A — copbumeit, b — ocnabnenuem cur"Haima, B — peabcopOuueit
(camomnornonienuem), I' — poronornomeHuem.

4. Yro onpenensieT pa3HOCTh TEPMOB JABYX COCTOSHHIA aroMa?
A — BOJHOBOE YHMCIO CHEKTPAJIBHOW JHMHUM, b — HHTEHCUBHOCTH
CHEKTpaJIbHOW JUHUM, B — MIMpUHY CIEKTpabHOM JIMHUHU, |" — cTaOUIBHOCTD
CIIEKTPAJIbHOW JINHUMU.

5. KakoBa MyJbTHUIIJIETHOCTh DJIEKTPOHHBIX IEPEXOJ0B B aTOMaxX METAJUIOB C
OJIHUM 3JIEKTPOHOM Ha BHEIIHEHN 0000uke?
A-1,b-3,B-0,T"-2.

6. Kak wu3MeHseTcs 4YHCIIO JUHUWA B CIEKTPE OMPEEIsIeMbIX DJIEMEHTOB C
YBEJIMYEHUEM UX MOPSAIKOBOTO HOMEpa?
A — ymensbiiaercsi, b — yBenuuuBaercs, B — He usmensiercs, I’ — HeT sSBHOMU
3aBUCUMOCTH.

7. Kakoif BUJI uMeeT 3aBUCUMOCTb WHTEHCUBHOCTH CHEKTPAJbHOW JIMHUU OT
TeMIEPaTyphl IIa3Mbl?
A — KkpuBas ¢ MakKCUMyMOM, b — akcrioHeHTa, B — kpuBasg ¢ MUHUMyMOM, [ —
napaboJa.

8. Kakasi xapakTepuCTHKa CIEKTPAJIbHOIO MpuOOpa JTUHEHHO 3aBUCHUT OT 4HUCIa
IITPUXOB HA €IMHUILY JJIMHBI B TU(PPAKIIMOHHON perieTke?
A — cBerocuna, b — mucnmepcus, B — paspemaromas cnoco6HocTh, I —
WHCTPYMEHTAJIbHAS IIIUPUHA IIEJIH.

9. Kakoil ucTouHUK BO30OYXICHHS CIEKTPOB HamboJee 4acTO HCIOJL3YETCS B
COBPEMEHHBIX aBTOMAaTHU3UPOBAHHBIX MPUOOpaX JJIsi IMUCCUOHHOTO aHan3a?
A — nyra, b — uckpa, B — ma3amotpos, I' — UHAYKTUBHO CBsi3aHHAs ILIa3Ma.

10. Kakoit HWCTOYHUK BO30YXKICHUS CIEKTPOB 0OECIeurnBaeT HAUOOIBIIYIO
TEMIIEpaTypy IJI1a3Mbl?
A — nyra, b — uckpa, B — nmna3mMotpos, I' — ”HAYKTUBHO CBsi3aHHAas IL1a3Ma.

11. ATnac STaJOHHBIX CIHEKTPAJbHBIX JUHUH KAKOTO XMMHYECKOTO JJIEMEHTa
UCIIOJIb3YETCS B KAUECTBEHHOM SMHUCCUOHHOM aHanu3e?
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12.

13.

14,

15.

A —Na,b—Fe,B—Cu, I'—Al

Kakoii u3 METo10B SMUCCHOHHOTO AHAJIN3a HE OTHOCUTCS K KOJTUYECTBEHHOMY
aHau3y:

1. MeTon Tpex 3TajoHOB;

2. MeToJ1 ToCTOSTHHOTO rpaduKa;

3. Meton 100aBoK;

4. MeToJ1 ICYE3HOBEHMS JIMHUIA.

A-1,b-2,B-3,T -4

Kakasi xapakTtepucTuka sBISETCA CHenu(PpUUecKoil Uis HeCTalMOHAPHOM
CIIEKTPOCKOTHNU?

A — chmekTpanbHOE paspemeHne, b — BpemeHHOe paspemenune, B —
CIIEKTPAJIbHBIN AMAIa3oH, [’ — cnekTpanbHas 4yBCTBUTEIBHOCTD.

Ecnu B ycTaHOBKE IS MU3MEPEHUST HECTALIMOHAPHBIX CIIEKTPOB UCIIOJIb3YIOTCS
JUIsE BO30Y>KJIEHUS UMITYJILCHBIM YCKOPUTENh 3JIEKTPOHOB C JUIMUTEIbHOCTHIO
umiyinbca 10 HC u jmus peructpanuu  GOTOXpoHOrpad ¢ BpPEMEHHBIM
paspeiieHreM 1 He, TO YeM ONpeAeIISIETCS BPEMEHHOE Pa3pelICHUE YCTAaHOBKU
B LIeJIOM?

A — BpeMeHHBIM paspenieHueMm QoroxpoHorpada, b — MIMTENBHOCTHIO
UMITyJIbCA YCKOpUTENs, B — [IUTENbHOCTBIO UMITYJIbCA YCKOPUTENS U
MIMPUHON BpeMEHHOU 11enu, [' — BpeMeHHBbIM pa3pelienueM GpoToxpoHorpada
Y IIMPUHON BPEMEHHOM ILIEIIN.

Kak u3meHsieTcs crekTpaabHOE pa3pelIeHUE MPU3MEHHOTO CIIEKTPOMETPA MpHU
pOCTE JIMHBI BOJIHBI?

A — He Mmensiercs, b — yBenuuuBaetrcs, B — HeT gBHOW 3aBucuMocTH, I’ —
YMEHBIIAETCH.

Kpumepuu oyenuganusn

Maxkcumanvrno 803modxcHwulli cymmapuwiil oain mecma — 30 (uz 100 neobxooumulix
07151 00We2o 3auema no OUCYUNIUHe).

[IpoMexyTouHass OILIGHKA «3auymeHo» TIO TECTy CTaBUTCS TMPHU TMPABUIHLHOM
BbImosiHeHUU 85% (26 0anioB) Bcex 3a/laHui TECTa.

[IpomexxyTouHast OIIEHKA «He 3aumeHoy» TI0 TECTy CTaBUTCSA B TOM Ciyyae, €Cliv
MPaBUJILHO BBITIOJTHEHO MeHee 85% (25 0auioB U MeHee) 3aJlaHui TecTa.

6.2.3. 3amuma npakmuueckoi/ 1ab6opamopHnoii padomot

Ilpumepnvie KonmponvHble 60NPOCHL K 3auiume NPAKmMuUYecKux/
aadopamopHvlx padom

1.
2.
3.

ok

o

[Ipupona cnexrpa MK-nornomenus: BEmecTs.

Bripaxkenue nist kodhGuireHTa moryioneHusl.

Xapakrep  uckaxeHud B cnekrpax — HMK-mornomieHus,  BHOCHMBIX
CHEKTPaJIHLHBIM MPUOOPOM.

[Tpuntun padots! aByXxiydeBoro MK-crnekrpomerpa.

[Ipupona cmekTpoB KOMOWHAIIMOHHOTO pAaCcCEsHHs CBeTa Ha OCHOBE
KJIACCUYECKHX MPEICTABICHUM.

KBanToBas Teopusi KPC.

Bup! anmapaTypHbIX HCKaXXEHUM, BHOCUMBIX B peasibHbIN KOHTYp JnHui KPC
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CIEKTpA.

8. Oo6o3nauenus Ilopto mi1s nonsipuzoBannbix crektpo KPC;

9. Omnpenenenue LO u TO konebanuit B nonsipuzoBaHHbIX crekTpax KPC ¢
UCIIOJIb30BAaHUEM MOHATHUS CHMMETPHUH M 3aKOHA COXPAHEHUSI UMITYJIbCA;

10. BriBo1 BbIpaskeHuii 1t 3P hekTuBHBIX nHTeHCUBHOCTENH KPC;

11./IBa BuJa OAHOOCHBIX KPHUCTAJIOB B 3aBUCUMOCTH OT MpeoOJiajaHusi CHII
JANbHOJEHCTBUS UM KOPOTKOJIEHCTBUS B PELIETKE;

12. YrnoBas 3aBUCUMOCTD 4acTOT ()OHOHOB B OJJHOOCHBIX KpUCTaJIaxX;

13. AHU30TpONHMST ONTUYECKUX CBOMCTB M €€ CBSA3b C CHUMMETPHEH CTPYKTYpbI
kpuctaiyioB. CBsi3p  kKodd¢uimeHTa OTpaxkeHUss ¢  Kodpduuuentamu
MPETIOMIICHUS U TIOTJIONIEHUS B KPUCTAJLIAX.

Makem ogopmiaenus omuema 0 6bINOJIHEHUU RPAKMUYUECKOU/ 1aO0OpamopHoil
pabomul

Ha3Banue pa®oTsl
Llens

3a1auM BBIIOJTHEHUSA
O6opynoBaHue

Xoxa paboTbl
OcCHOBHBIE pE3yJIbTATHI
BriBog

NogakowdE

Kpumepuu ouenusanus

OneHka «3aumeHoy BBICTABIIAECTCS 00yUYaIOIMIEMYCsl, ECITH

- BBITIOJTHEH BECh 00BEM 3a/IaHMUI,

- mpakTHyeckas padbota opopmieHa B TUCbMEHHOM BUJIE,

- TOJYYEHBl TMPABUIBHBIE pE3YyJIbTaThl H3MEPEHHH U 00pabOTKU JTaHHBIX,
MOATBEPKIAIOIINE JOCTUKEHUE TIEJTH, IOCTAaBJICHHOU B paboTe,

- c(opMyJIUPOBAHBI BHIBOIHI,

- CTYACHT 3amuTHWiI padoTy, OTBETHB HA BOIPOCHL, ITOKa3al TIIyOOKHE
CHUCTEMATU3UPOBAHHBIC 3HAHMSI, BIAJICECT MPUEMaMH PACCYXKICHUSI U COMOCTABIISACT
MaTepuanl W3 Pa3HBIX MCTOYHUKOB: TEOPHIO CBS3BIBACT C IMPAKTUKOHW, APYTUMHU
TEMaMH JJAaHHOTO Kypca, IPYTUX U3ydaeMbIX MPEIMETOB.

OreHka «He 3aumeHo» BBICTABISIETCA 00yJaromeMycs, eCiu

- TaITbl MPAKTUYECKON pabOTHI BHITIOJHEHBI HE MMOJTHOCTHIO,

- pabota He odopmIIeHa,

- MIOJTy4Y€HbI HETPABWIbHBIE PE3yJIbTaThl H3MEPEHUN U 00pabOTKH TaHHBIX,

- 00yvaromuiics MPOsIBUI HE3HAHUE OCHOBHBIX MOHATHH MpeIMeTa.

6.3. Memoouueckue mamepuanslt, onpeoenaoujue npouedypovl OUeHUGaAHUs
3HAHUIl, YMEHUIl, HAGbLIKOG U (UIU) ONbIMA 0eAmeaIbHOCH U, XaPaKmepu3yrnujux
Imansvl hopmuposanus Komnemenyuii

[IpomexxyTouHast aTTecTalus MO AUCLHUIUIMHE (3a4eT) BKIIOYAET CIEAYIOIIHE
BUJIbI KOHTPOJISL:
- TEKYIIIMH KOHTPOJIb;
- UTOTOBBIM KOHTPOJIb.

Texymmii KOHTPOJIb OCYILIECTBISIETCS B OpME:
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- MmecmupoBanus,
- KOHMPOJIs BLINOJHEHUS U NPOBEPKU OMYEMHOCIU N0 NPAKMUYECKUM PAbOmam.

B npomecce oOydeHuss CTylneHTaM CcIeAyeT Y4ecTb, YTO IIPOIYCKHU
JEKIMOHHBIX M  TMPAaKTHYECKUX 3aHATUNA  (ukcupyrotcs. [IponyrmieHHbIN
JICKIIMOHHBI MaTepuanl CaMOCTOATENbHO MpopadaThIBaETCsl CTYJAEHTOM B BHJIE
HamucaHus pedepata U OOCYXKIeHUST Marepuaiga C  IpernojaBaresieM.
[IpakTuueckue pabOTHl BBIMOJHAIOTCS B 00s3aTeibHOM mopsake. B ciyuae
IPOITYCKA Ha3HAYAETCS TIONOJHUTEILHOE BPEMS 11l UX BBIOJTHEHHUS.

Kpureprem ocBoeHMs Martepuasia JEKIMOHHOTO Kypca SIBIIIETCS YCIICIIHOE
BBIIIOJIHEHUE 1MeCmOo8biX 3a0aHUl.

[Ipu BBITIOIHEHUU npakmuyeckux pabom, o0A3aTeIbHO MPOBOIUTCS KOHTPOIh
MOJITOTOBKM CTYJIEHTOB K BBIMIOJHEHHUIO TeKymied paboThl, a Takxke (OpMbI H
COJICp)KaHUsl omuema TIO YK€ BBIIIOJTHEHHON paboTe. 3adeT MO OTIEIbHOU
MPaKTUYECKON paboTe MpeArnoyiaraeT IMOJMyYeHUE TMPAaBUIBHBIX PE3ylIbTaTOB
U3MEpEeHUl M O0OpabOTKM JIaHHBIX, TOJTBEPNKAAONINX JOCTHKEHUE IIEJH,
MOCTaBJICHHOU B padoTe. OleHKa TOYHOCTU MOTYYEHHBIX JAHHBIX U PE3yIbTaTOB
(c ykazaHuem OMIMOOK) YCTAHABJIMBAETCS TMPENOJABATEIEM IO MHUCbMEHHOMY
OTYETY O Ka)KJJOU BBIIIOJHEHHOU padoTe.

3awuma npaxmuyeckou pabomwvl TPOBOAUTCS B BHJIE HHIWBHUIYATHHOTO
cobeceoBaHusl ¢ KaXJbIM CTYIAEHTOM (WJIM MOATPYIION) MO TEOPETUYECKOU U
MPaKTUYECKON YaCTH BBIMOJIHEHHOW pabOThI, a TAKXKE MO JAHHBIM U pe3yJbTaTaM
opopmieHHoro otuyera. OTBETbl Ha IOCTaBIEHHBIE KOHTPOJBHBIE BOMIPOCHI
CTyIEeHT JnaeT B ycTHoW ¢dopme. OneHka 3a 3aluTy MNPaKTUYECKOW padOThI
BBICTABJISIETCS MO MIKAJIE «3aYTEHOY/«HE 3aUTEHOM.

HToroBplii KOHTPOJIb 3HAHUN MO KypCy HPOBOJIMUTCS HA 3aKIKOYUTEIBHOU
craiui B ¢GopMme 3auema B BUIE coOeceloBaHUsS [0 BONpOcaM Kypca.
[IpenonaBarens 3agaeT cTylaeHTy aABa Bompoca. CtyaeHT B TedeHue 20 MUHYT
MMCbMEHHO (DUKCUPYET OTBETHI HA MOCTABICHHBIE BOMPOCHI, 3aT€M YCTHO OTBEUYAET
HAa HUX TpernojaBarento. Bo Bpemsi coOecemoBaHusi MpernojaBareiib OTMEYaeT
HaJIM4KMe ONIMOOYHBIX JAaHHBIX W 3aKIOYeHUHW B oTBeTe cryaeHta. OreHka
BBICTABJISIETCS TIO IIKAJIC «3aYTEHOY/«HE 3aU4TEHOY.

Hanuune xots Obl OHOW HE 3aYTEHHOM MPaKTUYECKON pabOThI MPUBOJMUT K
BBICTABJICHUIO OIICHKW «HE 3auTeHo». Hammume He o0TpaboTaHHBIX B ¢dopme
JOTIOJTHUTENBHOTO pedepara JEKIUOHHBIX MPOMYCKOB TAKXKE SIBISIETCS KPUTEPUEM
JUISl BBICTABIICHUS OLICHKH «HE 3a4TE€HO», MOCKOJBbKY 3aKpEIJIEHHAs 3a MOAYJIEM
KOMITETEHIIUSI CYUTAETCS HE OCBOCHHOM.

7. IlepeyeHb OCHOBHOI U 10NOJTHUTEJIbHON yUeOHOM JINTEpaTyphbl,
HEe00X0IUMOH /1151 OCBOCHHUS TUCIUIIINHBI

@) OCHOBHAA yUeOHaA Tumepamypa:

1. UadpakpacHas CHEKTPOCKOTHS  TBEPIOTEIBHBIX CHUCTEM  ITOHWKCHHOM
pa3MepHOCTH. [DJIeKTpOoHHBIH pecypc] : yued. mocodue / AWM. Edumona [u
np.]. — DnektpoH. nad. — CII6. : Jlans, 2017. — 248 ¢. — Pexxum noctyna:
http://e.lanbook.com/book/90860 — 3ari. ¢ sxpaHa.

2. Tumodees, B.b. Ontruueckasi crieKTpocKonusi 0ObEMHBIX TOJYIPOBOAHUKOB U
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HAHOCTPYKTYp. [ DNEKTPOHHBIN pecypc] : yued. mocodbue — DIEKTPOH. AaH. —
CIIo. : JlaHb, 2015. — 512 C. —  Pexum  goctyna:
http://e.lanbook.com/book/56612 — 3ar. ¢ skpaHa.

0) oononnumenvHan yueonan 1umepamypa:

3. Béxkep, 0. Cnekrpockonusi. [ IIEKTPOHHBIN pecypc] : pyK. — DJIEKTPOH. JAaH.
— MockBa : Texnochepa, 2009. — 528 c. — Pexum pgocryma:
http://e.lanbook.com/book/73013 — 3aru. ¢ sxpaHna.

4. CniekTpanbHble MeTOJIbI aHau3a. [IpakTuueckoe pyKkoBOACTBO. [ DNEKTPOHHBIN
pecypc] : yue6. nocobue / B.W. Bacunbena [u ap.]. — DnektpoH. nan. — CII6.
: Jlanb, 2014. — 416 c. — Pexxum nocryma: http://e.lanbook.com/book/50168
— 3ari. ¢ 3KpaHa.

5. ManpimeB, Banentun HBanoBuu. BBeaeHune B AKCIEpUMEHTAIBHYIO
cunekTpockonuio [Tekct] : Yueb.mocobue mis By3oB / B.M. Mansimes. -
Mockga : Hayka. @u3.-mar.omt., 1979. - 480 C

6. Cupotun, IOpuii McakoBud. OcHOBBI KpucTamuiopuzuku [Tekct] : yueOHOe
nocobue / F0. U. Cuporun, M. I1. Illackonbckas. - 2-¢ u3a., nepepad. - M. :
Hayxka : ®uzmatiur, 1979. - 640 c.

8. [lepeuennb pecypcoB HHGPOPMAMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AnTepHer» (naJsee — cetb «MHTEPHET»), HEOOXOAMMBIX /IJI1 OCBOCHUS
MUCIUTLINHBI

1. Hayunas cets http://nature.web.ru/ (nata oopamenus 01.02.2017)
2. BBenenue B CIIEKTPOCKOTIHIO TS Y4eOHBIX naboparopuit
http://oceanoptics.ru/help/54-ooilabbook.html (maTa obparmienus 01.02.2017)

9. MeToauyeckue yKkazaHus JJisl 00yYAKOIIMXCS 10 OCBOEHHIO M CIUNJIMHBI

Cpenu pa3iauyYHbIX AHAIUTUYECKUX (XUMHUYECKUX, (PU3UKO-XUMUYECKUX U
Jp.) METOJOB M3YyUYEHUS CTPYKTYpbl U XHUMHYECKOTO COCTaBa BEIIECTBA
ONTHYECKAS CIEKTPOCKOMHS SBIISICTCS OJHUM M3 CaMBIX OBICTPO Pa3BHUBAIOIIUXCS
U MPUMCHSIONIUXCSI Ha MPAKTHKE METOI0B. Kpyr BOMpPOCOB, KOTOpPHIE PEIIaroTCs
METOJaMH CIIEKTPOCKOIIMH, BEChbMa OOIIMPEH: aHajIN3 0CO00 YHCTBHIX BEIIECTB,
oe3nedexTHbIN KOHTPOJIb TFOTOBBIX W3EIUH, AKCIIpeCcC-aHaln3
METaJUTypTHYECKOTO JINThS, Pa3Belika PYIHBIX MECTOPOXKICHHM, aHAIN3 JIYHHOTO
IpyHTa M COCTaBa 3BE3HOTO BEIIECTBA, KOHTPOJb MPOMBIIUICHHBIX M OBITOBBIX
CTOYHBIX BOJI, 3arpsA3HCHHs] BO3AYIIHOTO OacceliHa W BO3AYIIHOW CpEIbI
MPOU3BOJICTBEHHBIX TOMENIEHUH W T.J. B COOTBETCTBUM C D3THM METOJbI
CIIEKTPOCKOTINHN OepyT cebe Ha BOOPYKEHHE CHEIMAIMCTBl CaMbIX DPa3IMYHbBIX
oOnacTeil 3HAHWN: METAUTyprd, XWUMHKH, OWOJIOTH, aCTPOHOMBI, PaOOTHUKH
CEJIbCKOTO XO35MCTBA U MEUITUHBI, PU3UKH U JTIP.

I]env xkypca — naTh MarucTpantaMm 0a30BbIC 3HAHUS U HABBIKH 110 U3y4aeMOMY
MPEIMETY, KaK B TCOPETUIECKOM, TaK U B IKCIIEPUMEHTATILHOM IIJIaHE.

3aoauamu Kypca SIBASIOTCS:

1. U3ydyenne (U3MUECKHX NPHUHIIUAIOB, TEXHUKA W OCHOBHBIX METOIMYECKHUX
MIOJTXOJIOB UCTIOJIb30BaHUS CIIEKTPOCKOIUY B HAYYHBIX U MaTEPUATOBETICCKIX
TEJISIX.
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2.

HpaKTI/I‘-IeCKOe YCBOCHHUC MCTOAUK HeCTaHHOHapHOﬁ CIICKTPOCKOIINHN
ITPpOLCCCOB B MaTCpuraliax.
CJIGI[OBaHHe MMCPCUHNUCIICHHBIM HHXXC MCTOIUYCCKUM VYKA3dHUAM IIOMOJKCT

06yan0meMyc;1 YCIICITHO OCBOUTH AUCHHUINIINHY:

=

no opeaHusayuu CamMocmosimenbHou p(l60mbl

OO0s13aTeIBHO HAWTHU TIpeIIaraeMyro JIUTEPaATypy

Onennth 00BEM Kypca, CBEPUBIINCH C MPOrpaMMON U  OTJIaBJICHHEM
y4eOHUKOB

[lepen 3aHATHAMH MOXHO KpPaTKO O3HAKOMHTBCS C Pa3esioM MOCOOWs, IO
paccMaTpuBaeMoOi TeMe, 3TO MOMOXKET OBICTPEe OPHUEHTHUPOBATHCS B HOBOM
MaTepuare.

[Ipu moaroroBke K 3a4deTy THIATENBHO pPa300paThcs € TEPMHUHOJIOTHEH,
JICTABHO W TOYHO BBISICHUB 3HAYCHHE BCEX HCIIOJIB3YEMBIX TEPMHUHOB, CMBICT
KOTOPBIX paHee MOT OBITh HE COBCEM ITOHSTEH.

Cnenyer crapaThCsd TIOHUMAaTh W CAMOCTOSITENBHO HCIIOJIB30BAaTh IPHU
MOATOTOBKE PO ECCHOHANIBHBIN S3bIK, M30erast ByJIbrapu3MOB U YIPOIICHUH.
EcTh cMBICT cTpeMUTBCS K MaKCUMAJILHOMY MOHMMAHHWIO MaTepHayia KakI0To
paszena IMoOCJelIOoBaTeIbHO, IO Mepe W3yYeHHs, HE OCTaBisia paz0op
o IpOOHOCTEN «HA TOTOM.

Nno 0CB0EHUIO JTIEKYUOHHO2O0 MamepuaJa, n0020MmosKe K JEeKYUAM

Ilepen 3aHATUAMHU O3HAKOMUTCS C PA3/IENIOM B TUTEPATYPE.

[TonpoGoBaTs  choOpMyIMpOBATH YETKHE, KOHKPETHBIE BOMPOCHI IO
HEMOHATHBIM (PparMeHTaM, KOTOPbIE MOXKHO ObLIO OBI 33/1aTh MPENOAaBATEINIO.
[TocrapaTtbcsi  CUCTEMAaTMYECKH  OTBEYATh HA  HABOMSIIHE  BOIPOCHI
PENnoaaBaTessi K ayIUTOPUHU.

[Ipu mporycke JEKIUU M0 KaKUM-THO0 MPUYUHAM, TTOJOUTH K IIPETNOaBaTEIIo
C Npoch0Ol PEKOMEHJIOBATh JAOMOJIHUTENIbHBIE MaTepHalibl JJii OCBOCHHS
MIPONYIIEHHON TEMBI.

[locne OCHOBHOM MOATOTOBKM K 3a4yeTy O€rjio MpoCMOTPETh BECh KOHCIEKT,
ecnu Bel pueTe K 3aKIIOUYEHUIO, YTO HAMMCAHHOE HA KaXI0M cTpaHuie Bam
JNEHUCTBUTEIBLHO XOPOUIO 3HAKOMO, U BbI MoeTe 4yTo-IM00 M3 HANMMCaHHOTO
(Ha ka0 cTpaHulie!) MOSCHUTH TPETHEMY JIUILY, TO MOXKHO OBITh YBEPEHHBIM
B ycIexe.

no npakmuttecmm/Jza60pam0prlM SAHAMUAM

[lepen BBIMOJIHEHHWEM OKCIIEPUMEHTA HYXHO XOpOIIO IOHMMATh, 4YTO BbI
XOTHUTE MOJIYYUTh B pE3yJIbTATE.

MeToauveckue yka3aHus K padoTaM U HHCTPYKITMH K IIPUOOpaM HAIMCAHBI JIsI
TOT0, YTOOBI WX YHTAJH, IMOATOMY HEOOXOAMMO WX H3YyYHUTh MaKCHMAaJbLHO
moApoOHO!

[Tepen BBIOJIHEHHEM IPAKTUYCCKUX M J1a0OPATOPHBIX pa0dOT AUCIUILIHHBI
CTOUT W3y4YUTh WM OCBSKHTh B TAMITH BO3MOXKHOCTH HW3BECTHBIX Bam
MaTEeMaTHYECKHUX MTAKETOB 00pa0O0TKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

[lepen BbIMONHEHHEM pabOT, OCOOEHHO CBS3aHHBIX C HCIOJIb30BAHHUEM
HUCTOYHHKOB JIA3€PHOI0 M3JIYUYCHHS CJIeIyeT BHUMATCIIBHO MIPOYUTATh IIPAaBHIIa
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TEXHUKH O€30MacHOCTH C TEeM pacueToM, YTO IMpernojaBaTesieM Oyaer
00s3aTeIBHO CIIPOILIEHO 3HAHKE ATOTO MaTepuara.

5. BBUIy OTHOCHTENBHOM CIOXHOCTH MPAKTUYECKUX U JIA0OpaTOPHBIX pPabOT
Kypca, pyu HEyMEJIOM OOpallleHuu ¢ MpUOopamMu CYyIIECTBYET MOTEHIMAIbHAS
BO3MOXHOCTh BBIXOJa OOOpYJOBaHMS B HEIITATHBIC PEKHUMBI SKCILTyaTallUu.
Peub npu 3TOM HIIeT HE O HAPYUICHUU TEXHUKH OE30MacCHOCTH, a O TOM, YTO
OIMH M TOT >€ SKCIEPUMEHTAIbHBIA PE3yNbTaT MOXKET OBbITh JIOCTUTHYT
pa3IMYHBIMKM aIllapaTHBIMK CIIOCOOAMHM, HE BCE U3 KOTOPBIX SBIISIOTCS
PEKOMEHIyeMBbIMU C TOYKH 3peHusi pecypca obGopyaoBanus. [lostomy mpu
BBITIOTHEHUH Pa0OT KelaTelbHO MPUACPKHUBATHCS IOCIEI0BATEILHOCTH
JEHUCTBUN, TPUBEICHHON B mocoOuu. TBopueckas WHUIMATHBA OE€3YyCIOBHO
MPUBETCTBYETCS, HO JOJDKHA OBIThb YMECTHOM M  COTJJACOBAHHOM C
IIPENOAaBaTEIIEM.

10. Ilepevyenb nHGPOPMATMOHHBIX TEXHOJIOT Hii, UCTIOJIb3YeMBbIX NPH
OCyIIIeCTBJIEHHH 00Pa30BaTeIbHOTO NMpolecca Mo TUCHUTINHE, BKIIOYAS
nepeyeHb MPOrPaMMHOI0 odecnedeHusi H HHGPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM
1. Wcnonp3oBanue crnenuamusupoBanHbix maketoB (OriginLab Demo, MatlLab

Demo).

2. Vcnonp30BaHue CIEIUATM3UPOBAHHBIX YIPABISIONUX TporpamMM (B COCTaBe
cnektpomerpuueckux AIIK W JOpyrux HCMONB3YEeMBbIX H3MEPHUTEIBHBIX
cucteM): OPUS 6.5, LabSpec 5, ThorLabs PM100.

3. Pabora B Open Office, OC Linux u Windows.

Texnonozuu, ucnonv3yemvie npU aKMUGHOU U UHMEPAKMUBHOU (opmax
00yueHus

[Ipu mocTpoeHuM JEKIIMOHHOTO Kypca OOJbIIOe BHUMAaHUE yEJICHO METOAaM
CTAI[MOHAPHON CIIEKTPOCKONUM B CBA3M C IIUPOKUM TPUMEHEHHEM €€ B
AHATUTUYECKUX MaTepualoBeqUYecKuX IesaX. [locKoJbKy HecTallMOHapHBIE
METOJIMKH B HAYYHBIX MCCIIEJOBAHUSX MPOILIECCOB B MaTepHaliax MPEACTABISIIOT
Ype3BbIYANHBIA MHTEPEC, TO 3TH METOJUKU BBIIEJCHBI B OTACIBHBIN OJOK C
MOJJEPAKKOM 32 CUET MPAKTUKYMa.

[IpakTideckue 3aHATHS MO AUCHUIUTMHE «CHEKTPOCKOMUS TBEPAOTO Telay
NPOBOAMUTCA B CIEIMUANTM3UPOBAaHHOW Jaboparopun (u3mueckoro ¢akyibrera
YHHBEPCUTETa IO PYKOBOJCTBOM COCTAaBUTENs MPOTpamMMbl. MarucTpaHThl
MOJTy4aloT WHANBUAYATbHbBIC 3a]JaHHs Ha POBEACHNE KOHKPETHBIX HCCIIEAOBaHUN.
CamocrosiTenbHas pad0oTa MaruCTPAHTOB CBS3aHA C TIOJTOTOBKOW K BBHITIOJHEHHUIO
MPaKTUYECKUX PaboT M odopMIIeHHEM MPOBEAECHHBIX paboT B (opMe HAYIHOTO
OTYeTa.

OOpazoBaTeNbHBIA TPOLIECC B paMKax JUCHUIUIAHBI  «CIEKTPOCKOHS
TBEPAOr0 Teja» IOCTPOEH Ha OCHOBE B3aMMOCBSI3M Yy4€OHO-TIPAKTUUYECKOW U
CaMOCTOATENFHON pabOThl MAarucTpaHToB. B HHAMBUAYaTbHOM MPAKTUKyME
KOKIBIA ~ MarucTpaHtT  pemaer  (parMeHT  ogHoM  oOmiet  ydeGHo-
UCCIICIOBATENLCKON 3a/1aul M MPHOOpPETAaeT HABBIKM HAYyYHO-HCCIIEA0BATEIHCKON
pabotel. HTOr caMoOCTOSATENBHON  pPabOTHl  CTYJASHTOB  YYHTHIBAC€TCS B
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COBOKYITHOCTHU C UTOI'aMHU PCIICHUA 0a30BBIX 3aaad.

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 11
OCYIIECTBJIEHUSI 00Pa30BaTEeIbHOI0 MpoIecca Mo AUCHUTIHHE

st MaTepHaIbHO-TEXHUYECKOTO obecrieueHus JUCIUTITMHBI
«CrneKkTpocKonusi TBEPAOIo Tela» UCHoJb3yeTcs obopyaoBanue tadboparopuu MK
u KP-cnekrpockonuu Kadeapbl SKCHEPUMEHTAIbHOW (U3UKUA (DU3UIECKOTO
daxynbreta KemI'Y:
UK ®ypre cnextpometp Bruker Vertex 80Vc mukpockornom HeLios,
Crnexrpodorometp Cnexopa M-80,
Cnextpodoromerp CD-2000,
Cnextpometp JDC-24,
Jlazep apron-kpuntonoBbiii GS-200 AKS,
CotoBsrif ontudeckuii ctosr Newport M-RPR-36-8 (2 mT),
PamanoBckuit cnektpometp LabRam HR B kommuiekre,
Non-apronossiit n1azep Coherent Innova 70C-3
ATtTentoatop nazepHoro uanydenus Newport MVA-MT-KT-DC532,
Komnrwrotep tun 1 (4 mir).

12. inble cBeleHUs U (MJIH) MATEPHAJIBI

12.1. Ocobennocmu peanuzayuu OUCYUNIUHDL 01 UHBATUOO0E U JIUY C
0ZPAHUYEHHBIMU 803MOHCHOCHAMU 300P06bA

B mporecce n3ydeHus: TUCIUIUIMHBI U OCYIIECTBIICHUS MPOIETYpP TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAI[UU JIUI[ C OIPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBSI MPUMEHSAIOTCSl aJanTUPOBaHHBIE (OPMBI OOy4YEHUS C
y4€TOM  HHIUMBHIYAIbHBIX  TMCUXO(PHU3UONOTHYECKUX  ocoOeHHocTel. Ilpu
omnpeneneHur  GopM TMPOBEACHUS 3aHIATHH C  OO0y4YaroIIMMHCS-UHBATUIAMU
YUUTHIBAIOTCS PEKOMEHJIAIMKM JaHHBIE M0 pe3yJbTaTaM MeEIUKO-COIUaTbHON
OKCIIEPTHU3BI, COJEpKAIIMECs] B WHIAUBUIYATbHOW MporpaMme peaduIuTaIiuu
WHBAJIN/A, OTHOCUTEIILHO PEKOMEHOBAaHHBIX YCIOBUN U BUIOB TpyAa.

[Ipu HeoOxomumocTH oOOywarouIecss W3 4YHClIa WHBAIWIAOB W JIHI[ C
OTPaHUYCHHBIMA  BO3MOXKHOCTSIMH ~ 37I0POBbS  TTOJIB3YIOTCS  CIEIIHATbHBIMH
pabouynMH MeCTaMH, CO3JIaHHBIMH C Y4YETOM HapyIICHHBIX (QYHKIMA U
OTpPaHUYCHHH KU3HUICSITCIBHOCTH.

s uy ¢ napywenuem 3penus (cienvix u c1abosuosuux):

— CHeluaIu3upoBaHHOE cTalmoHapHoe padodee mecto DaCHUC 201;
— CIeNUaTu3upOBaHHOE cTanroHapHoe padouee mecto InCUC 221;
— cnernuanu3upoBaHHoe MmoomipHOe MecTto ITHOT 301,

— npunTtep bpaitns (110 qns Tpancnsiuuu Tekera B wipudT bpaiis).

ns uy ¢ napywenuem cayxa:

— cucreMa uH(poOpManMoHHas I clabociblmamux craruonapHas «ctok» C-
1U;

— OecnpoBogHas 3BYKO3aIHChIBAIOLIAS ammaparypa KOJUIEKTUBHOTO
MoJIb30BaHus: paauokiace (paguomukpodon) «Coner-PCM» PM-3.1.
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na nuy ¢ napywenuem onopHo-08UcamenbHo20 annapama.
— KOMIBIOTEPHBIN CTOJ JUIS JIUI C HAPYIICHUSIMU OTIOPHOIBUTATEIILHOU CHCTEMBI
C JICKTPOIIPUBOIOM;
— KJIaBHATypa C HAKJIAJHOW M C KHOTIOYHOW MBIIIKON C PacIoIOKeHUEM KHOIOK
CBEpXY AKKOPI;
— OecrpoBoHas ML Tpexooi s [TK Logitech M570;
— KJIaBHATypa C HKOWCTUKOM JIJIsl BRIOOpa KIaBHUIIIHM Ha I[BETOBOM IIOJIE.

Oco0eHHOCTH TIpoliecca U3yUYeHUs TUCIMIUIMHBI U OCYIIECTBICHUS TPOLEYP
TEKYILIETr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTALlUN

Mna auy ¢ napywenuem 3penus 3aJaHUS U UHCTPYKLUHM 10 UX BBITOJIHEHUIO
MPEIOCTABIISAIOTCS C YKPYIHEHHBIM MPU(TOM, AJI CIAENBIX 3a1aHus 0(hOpMIISIIOTCSA
penbeHO-ToYeuHbIM pUpTOM bpaiinsg uau B BUIE 3JEKTPOHHOIO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBIO KOMITBIOTEPA CO CHEUUATU3UPOBAHHBIM MPOrPAMMHBIM
oOecrieyeHueM g clenblX, Ju00 3aduThiBatoTca UM. [lpu HeoOxoaumMocTu
obOecrnieunBaeTCsl MHANBUyaIbHOE paBHOMEPHOE ocBenieHue He Menee 300 ok,
MIPEAOCTABIACTCS  YBEJIMYMBAIOIIEE YCTPOMCTBO, a TakKkKe BO3MOXKHOCTH
UCIIOJIb30BaTh COOCTBEHHOE YBEJIIMYMBAIOLINE YCTPOMCTBO.

s nuy ¢ napywenuem ciyxa NUIAKTAYECKUN Matepual (ciaaig-npe3eHTaluu
JEKIUH, 3aJaHusl W HHCTPYKIMM K HUX BBIIOJIHEHUIO) MPENOCTABISAIOTCA B
NUCbMEHHOW  (opMe WM  DJIEKTPOHHOM  BHJE TpU  HEOOXOJIUMOCTH.
ObecrnieunBaeTCs HAJIMYME 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJUIEKTUBHOTO
NI0JIb30BAHUS, pu HEOOXOIMMOCTH CTYJEHTaM IIPENOCTABIISAETCS
3BYKOYCHJIMBAIOILIAs AMapaTypa UHIMBUIYAIBHOTO MOJIb30BAHHUS.

na auy ¢ mascenvimMu HapyuwleHusMu pedu TEKYIUUA W TPOMEXYTOUYHBIN
KOHTPOJIb TPOBOJISATCS B MUCbMEHHOU popme.

[Ipn HEOOXOAMMOCTHU UYA C HAPYUWIEHUAMU OBUSAMENbHBIX (DYHKYUL HUNCHUX
KOHeyHocmeli BBIIOJIHAIOT J1abopaTopHble paboThl Ha 0aze 1422 aynutopuu B mape
c oOyyaromumcsi 0e€3 OTrpaHMYECHHBIX BO3MOXXHOCTEH 370pOBbS; MHCHMEHHbIC
3aJlaHds  BBIMIOJIHAIOTCS  JAMCTAHIIMOHHO, TMpPU 3ITOM B3aUMOJICHCTBUE C
npenoaaBaresieM ocyuectBisiercs uepe3 DMOC; nekuun npoBoastes B 1 u 2
OJIOUHBIX ayJUTOPHUSX, IPAKTUUYECKUE 3aHIATHS B aynutopusix 1 kopmyca Keml'Y.

Jna nuy ¢ Hapywenusmu 08ucamenvublX QYHKYU 6epXHUX KOHeYHOCmeu Ulu
omcymcmeuem 6epXHUX KoHeyHocmelu J1abopaTOpHble padOThl BBINOIHSIOTCS B
nape ¢ oOydaromuMmcsi 6e3 OrpaHMUYEHHBIX BO3MOXXHOCTEN 3710POBbSI; MMCbMEHHBIE
3aJlaHUsl  BBIMIOJIHSIOTCS  AUCTAHUMOHHO, TIPU  3TOM B3aUMOJICUCTBHE C
npenojasaresieM ocyuiectisiercss udepe3 OMOC; sk3ameH cHa€rcsi B YCTHOM
dbopme WM AUCTAHIIMOHHO B BUJIE TECTA.

[Ipy HeoOXoAMMOCTH JHILy C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
MPEIOCTABISAETCA JOMOJHUTEILHOE BpeMs Ui BBINOJHEHUS 3aJaHuil M cAaydu
sK3aMeHa, HO He OoJiee yem Ha (.5 yaca.

CryieHTbl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3[I0POBbSI CHAIOT HK3aMEH B
OJTHOM ayJUTOPHUH COBMECTHO C HMHBIMH OOYYalOIIMMUCS, €CIH 3TO HE CO3JaeT
TPYJAHOCTEHN JIs1 CTYIEHTOB IIPH CIaye HK3aMEHa.

CryeHTBbl C OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/0POBbSl MOTYT B IpoLEcCe
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OOyYeHHSI W TMPOXOXKACHUS TEKYIIETO W HMTOTOBOTO KOHTPOJISI  IOJIh30BaTHCS
TEXHUYCCKUMHU CPEJICTBAMH, HCOOXOIUMBIMU MM B CBSI3U C UX WHIAUBHUIYaJTbHBIMU
0COOEHHOCTSIMH.

JlomyckaeTcsl IPUCYTCTBHE B ayIUTOPHH BO BPEMs Ca4M dK3aMEHa aCCUCTEHTA
u3 yncia padotHnkoB KeMI[Y wim npuBiIeu€HHBIX JIUII, OKA3bIBAIOIINX CTYACHTaAM
C OIrpaHUYEHHBIMH BO3MOKHOCTSIMH 370pPOBbS HEOOXOJIUMYIO TEXHHUYCCKYIO
MIOMOIIb ¢ YYETOM HMX WHAWBUIYAIbHBIX OCOOCHHOCTEH (3aHATH pabodee MecTo,
MEePEABUTATHCS, MPOYUTATH U OOPMHUTH 3aJaHUE, OOIIATHCS C MPETOAABATEISIMU ).

OcoOble  yCIOBHSI  TPEIOCTABISAIOTCS  CTYyJICHTaM C  OTpaHUYCHHBIMU
BO3MOYKHOCTSIMHU 37I0POBbSI HA OCHOBAHHH 3asBJICHUS, COJEPIKAIIECTO CBEICHUS O
HEO0OXOMMOCTHU CO3/ITaHUS COOTBETCTBYIOIIUX CIICIIMAILHBIX YCIOBHMA.

CocraBurens: CeBocthsaHoB O.I'., kauaunar ¢us.-mMat. HayK, AOLEHT Kadeapbl
HKCIIepUMEHTaIbHON Qusnku KemY

(Pamunus, unuyuansr u donsxrcrnocmos npenooagamens )
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