MUHHUCTEPCTBO OBPA3OBAHHMS U HAYKH POCCUMCKOM ®EJIEPAIIUA

KemepoBCcKkuil TOCYJapCTBEHHBIM YHUBEPCUTET

HNHCTUTYT QyHIaMEHTAIbHBIX HAYK

YTBEPXIAIO
Hupexrop UOH
A. M. I'ynos
0 1 CEH 2016 2016 .

Pabouass nporpaMma QM CHUILIHHBI

CHeKTpOCKOHHH TBEPAOIo T€/1a

HarmnpaBnenue noarotoBku
03.04.02 Qusura

HampasnenHnocts (poduiib) MOATOTOBKU
« DusuKra KOHOEHCUPOBAHHO20 COCMOSIHUSY

YpoBeHb mazucmpamypui

dopma oOyueHus
OuHas

Kemeposo 2016



Pabouas mporpamma IUCHUIUIMHBI YTBEPKAEHA Y UeHbIM COBETOM PU3NYECKOTO
dakynpTeTa
(mpotoxoin Yyenoro coBera pakynbrera Ne 7 ot 20 deBpans 2012 r.)

YTBepkaeHa ¢ OOHOBJICHHSIME Y YeHBIM coBeTOM Du3udeckoro (hakyapTeTa
(mpotoxoin Yyenoro coBera pakynbrera Ne 7 ot 25 despans 2013 r.)

YTBepkaeHa ¢ OOHOBICHUSIMH Y YeHBIM cOBeTOM Du3uueckoro (hakyabTeTa
(mpoTokon YdeHoro coBera pakynbrera Ne 9 ot 17 deBpans 2014 r.)

VYTBepxkaeHa ¢ OOHOBJICHUAMH YUeHbIM coBeToM Du3ndeckoro gpakyiabTeTa
(mporokon Yuenoro coBera gakyiaprera No 11 ot 20 depans 2015 r.)

YTBepxkaeHa ¢ 0OHOBIICHUSIMU YUeHbIM coBeToM Duzndeckoro dakyapTera
(mpotoxoin YyeHoro coBera paxkynbrera Ne 3 ot 19 oxTsi6pst 2015 1.)

YTBep)KI[GHa C OOHOBJICHHSIMH YUEHBIM COBETOM DH3HYECKOTO (baKYJIBTeTa

(mpotokoin YyeHoro coBera pakynbrera Ne 7 ot 15 deBpans 2016 r.)

Pabouast mporpaMmMa AUCHUIUIMHBI 0100peHa Ha 3aceaHuu Kadeapsbl
HKCIIEPUMEHTAJIbHON (PU3UKHU
3ag. kadenpoit C. JI. [llangakoB

PI1/] «CnexTpockonusi TBEpAOIO TEIa» 2



COJIEPKAHUE

1. IlepeueHb MIAHUPYEMBIX PE3YIbTATOB OOyUEHHUS MO AWCIHMILIUHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH  pe3yJIbTaTaMd OCBOEHHUSI 00pa3oBaTEIbHOM MPOrpaMMbl IO HAMpaBICHUIO
Lo 1 PP PP EPTTR T UOTPUPPPRPP 4

2. Mecto auctuuruiiHbl B CTPYKTYPE OOIT MATHCTPATYPBI ..vvvveiiiiiieeiiiiieeesiireeessiieeeessinenee s 4

3. O0beM IUCLHUIUIMHBI B 3aY€THBIX €IMHUIIAX C YKa3aHUEM KOJMYECTBA aKaJIeMUYECKHX
4acoB, BBIJCJIEHHBIX Ha KOHTaKTHYIO paboTy oOydaromuxcs ¢ mIpernojaaBareieM (IO BUIAM

3aHATUI) U HA CAMOCTOSTEIIEHYIO PAOOTY OOYUAOLIIHIXCS «.vvvvnvvenreesresieesieaseesseesneasnesieesreesnesseesneens 4
3.1. O0BEM MUCHMIUIMHBI TIO BUAAM YUCOHBIX 3AHATHH (B UACAX) ©evvrvverrvreesivreesireesiseesssnessnns 4
4. ConepkaHue IUCIHIUIMHBI, CTPYKTYPHPOBAaHHOE IO paszaenaM (TeMaMm) ¢ yKa3aHHeM
OTBEJCHHOTO Ha HUX KOJUYECTBA aKaJIEMUUECKHX YAaCOB M BUJOB YUCOHBIX 3aAHITHH. ......ccvvennee. 5
4.1. Pa3enbl NUCUMIUIUHBI U TPYAOEMKOCTbD 110 BUJIAM YYCOHBIX 3AHATUM ....veevrvveeriveenninennne 5
(B QKAZIEMIUCCKIIX MACAX ) 11vvveurveesssrresssrsesssnsesssssesssesssssesssssesssssesssssssssssesssssessnssessnssessnsssssnssessnes 5
4.2. ConepkaHue AUCHUILINHBI, CTPYKTYPUPOBAHHOE [0 TEMAM (PA3AETIAM) ...vvvvveererranreeenens 6
5. Ilepeuenp yueOHO-METOIUYECKOTO oOOecredeHusl Ui CaMOCTOSITENIbHONH paboThI
OOYYAIOUTUXCS TIO JIACIIATIITHIHE ... ..vveeutteeessteesssseesseeesssseesnseeessseeessseeessseeessseesasseesasseeesneesnsseesnsneesnnnas 7
6. ®OoHJ OLIEHOYHBIX CPEICTB IS IPOBEACHUS MPOMEKYTOUHON aTTECTallMh 00y4YarOINXCs
J8 (10 (0100408 0105 5 (T 8
6.1. ITacopt (hoHA OLIEHOYHBIX CPEACTB IO JTUCIIHATIIIHHE ...vvveesvveeeereessresssresssssessssnesssnesnnes 8
6.2. TUTIOBBIC KOHTPOJIBHBIC 3QTAHUS UITH HHBIE MATCPHAITBI ... .veerveeieeesieesnreesseesnsesssnesseessnens 8

6.3. Meroanueckue Matepuaibl, ONPEAEIISIONINE TPOLeypbl OLICHUBAHUS 3HAHUM, YMEHUH,
HAaBBIKOB ¥ (MJIM) OIBITA JIEATSIBHOCTH, XapaKTePU3YIOMIMX dTanbl  (GopMUpOBaHUS

LX) 8 (SN )500%0 % R 13
7. IlepeueHb OCHOBHOM M JOINOJIHUTENIBHON Yy4eOHOH nuUTepaTypbl, HEOOXOAUMON JUIs
(0103:101535 076 001 0% (031000 1051 615 UER 14
@) OCHOBHASL YUEOHAS JIUTEPATYPA: «v.rvveerreenreeseessreesseessreessesanneessesssneessesasneesseesnesssesansessnnesnes 14
0) TOTIOTHUTEIBHAS YUEOHAST JIUTEPATYPA: +..vvervierriiireiriasrisiresreesesseesseesesieesre s s sseesreesressnesreas 15
8. [lepeuens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn «HTepHeT» (anee
— ceTb «HTepHeT»), HEOOXOAUMBIX JIJISI OCBOCHUS TUCITUTIIIHHDBI .....c.vveenveeaieeeieesireesieeeeeesneeannas 15
9. Metoauueckue yKa3aHus JUisl 00Y4aroIIUXCs IO OCBOCHUIO JUCITUIUIUHBL ....c.vvvvveeenennne 15

10. Hepequb I/IH(I)OpMaI_[I/IOHHBIX TCXHOHOFI/Iﬁ, HUCIOJIB3YEMbIX TIpU OCYHICCTBJIICHUU
06pa3OBaT€J'II>HOFO mnmponecca nmo JUCHUILNIMHE, BKIIIOYaA NMEPCUYCHb MPOrpaMMHOI0O obecrieueHUs

U UH()OPMAITMOHHBIX CIIPABOUHBIX CHCTEM ...euvivrisriesrisieisteesresseesseessessessseasessessneesssssnsssessnessnssnens 17
11. Omnwmcanme MaTepHAIBHO-TEXHUYECKON O0a3bl, HEOOXOAUMOW Il OCYIIECTBICHUS
00pa30BaTENEHOTO MPOLECCA IO JIUCIIHTIITIIHE .....vvveesvieeseeesresseesteessesseesbeenesseesnee s e e sneesnesnnennees 18
12. VIHbIe CBEACHUS U (MITH) MATEPHAIIBL .....vveaeveenreeieeasreesieeasseesneeeneessesanseesmneaneesnnessneennneennes 18
12.1. OcobeHHOCTH peanu3alMy TUCHUIUIMHBL JUIs MHBAJIUIOB M JIMI] C OIpaHUYEHHBIMHU
BOBMOYKHOCTSIMU BIIOPOBDBST .. vvtesteesireasreesseeasseesseeasseesseeasseeaseeasneesseeasneenseeasreesneeanneennneanneesnneennee e 18



1. IlepevyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 AUCHMILINHE,
COOTHECEHHBIX C IJIAHMPYEeMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOM
nporpamMmsbl o Hanpapjaennw Puzuka

B pesynbratre ocBoenus OOIl wmaructparypsl oOydarouiuiicss J0DKEH
OBJIJICTh CJICTYIONTUMU pe3yJbTaTaMU OOYUYEHHUSI 10 TUCIUILTUHE!

Koo Pe3yabTarsl 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 (U3MKKM M pemiath WX C | CIEKTPOCKOIHU C BPEMEHHBIM Pa3peIICHUCM.
MOMOIIbIO coBpeMeHHOM | ¥Ymerh: 1.  Omnpenensitb  ONTHMAIbHYIO
amnmapaTypbl 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 IS

KOPPEKTHUPOBKM  IIJJaHA MCCIEAOBAHUU. 2.
MetogamMu  MAEHTU(UKALMM  KOHEYHBIX U
ITPOMEXKYTOUHBIX IIPOJYKTOB ¢buzuko-
XUMHUYECKHX MpPEBpAlIeHU B BEIIECTBE IpPH
BHEUTHUX BO3JEHCTBUSIX.

2. MecTto mucuunaudbl B cTpykType OOII maructparypsbl

Juciunnraa «CHEeKTpOCKONUs TBEPAOrO TENa» peaau3yercss B pPaMKax
BapuaTuBHOM dvactTw broka 1 «Jluctumiouael  (MOAYIH)»  MPOTPAMMBI
MarucTpaTyphl.

JIns  OCBOGHMSI JaHHOW  JUCHMIUIMHBI ~ HEOOXOIWMBI  KOMIICTCHITUH,
chOpMHpPOBAaHHBIE B paMKaxX OCBOCHHS AUCHHUIUIMH Monyis «OOmas (usukay,
«Teopetnueckas pusuka» u «MaTtemaTukay, JUCIHUIUTMHB «BBeaeHue B Gusnky
TBepaoro Tena», «COBpeMEHHBbIC MaTepuaibl» B 00BbEeMe, MPEayCMOTPEHHOM
y4€OHBIM TIAHOM MOJITOTOBKH 0aKajIaBpOB.

JucuunnuHa uzyyaercs Ha 1 Kypce BO 2 ceMecTpe.

3. O0beM TUCHMIUIMHBI B 324€THBIX €IMHUIIAX ¢ YKA3aHUEM KOJIHYeCTBA
aKaJleMHM4YeCKMX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYI0 Pa00oTy 00y4a0IIMXCH C
npemnojaasaresieM (10 BUIaM 3aHATHI) 1 HA CAMOCTOSITEJILHYIO padoTy
00y4aroumuXxcs

OO6mr1ast TPyZ10eMKOCTh (00BEM) TUCITUTIIIMHBI COCTABIISIET 5 3a4ETHBIX €IMHUIL
(3E), 180 akageMHnueCcKuX 4acos.

3.1. O0vém oucyunaunsvl no 6uUdaAM y4eOHBIX 3aHAMUIL (8 uacax)

Buj yueOHoi1 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
MIPAKTUYECKHUE 3aHATUS 18
Ja00paTopHbIe PaOOTHI 18
B T.4. B AKTUBHOW W MHTEPAKTUBHOHN opMax 9
BneaynutopHas pabota (Bcero): —
B ToMm umcie, nHauBUyanbHas padoTa
00y4aroIuXxcs ¢ MPernoaBaTeieM:
TBopueckas padota (pedepar) —
CamocTosiTenbHas pabota oOydaronuxcs (Bcero) 126
By npomexxyTouHOM aTTecTaliui 00y4aronierocs: — 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 o 6UOAM YUEeOHbIX 3aHAMUIL
(6 akademuueckux uacax)

Buasbl y4eOHBIX 3aHATHH, BKJIIOYAA

wa
5 CaMOCTOSITEIbHYI0 padoTy 00y4arommxcsi 1
S — DopMbI
s < § TPYAOEMKOCTD
Ne Pa3nen e =§ S (B yacax) TERYLIETO
n/n|  AUCHMILIMHBI © EE\?' KOHTPOJIst
B ayANTOpPHbIE yYeOHbIe €CaMOCTOAITE/Ib ycreBaeMocTy
3aHATHA Has pabora
o0yuarommxcsi
BCEero JICKIUH | MPAKTHYEeCKue J1a60paT0prle
3aHATHSA 3aHATHSA

1. | Baok 1. OcHoBHble | 41 5 36 TectupoBanue
MOHATHUS U Oa30BbIC
TEOPETUICCKHE
MPEICTaBICHUS
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 Brmmonnenue
DKCTepUMEHTAIbH MPAKTUIECKUX U
bI€ METO/IBI 71a00paTOPHBIX
CHEKTPOCKOIUH. pabot

4. | Baok 4. Metonpl u 47 5 6 6 30 Brimonnenue
TEXHUKA MPAKTUIECKUX U
CIIEKTPOCKOITUH C J1a00paTOPHBIX
BBICOKUM pabot
MIPOCTPAHCTBEHHBI
M ¥ BpEeMEHHBIM
paspernicHueM.




4.2. Cooeporrcanue oucuyuniunsvl, CmpyKmypupoeantoe no memam (pazoenam)

JIeKIIMOHHBIN Kypc conepxut 4 Onoka. B nepéom wm3naraiorcs OCHOBHBIE
MOHATUS W TEOpUS CHCKTPAIBHOTO aHaln3a, KIacCH(UKAIMS €ro BHIOB,
paccmaTpuBaroTcsi  0a3oBble  (pU3WYECKHWE TMPUHIUIBI  METOJUK aTOMHOTO
OSMHUCCHOHHOTO aHanu3a. Bmopou 010K TOCBSIIEH OIMUCAHUIO ammapaTyphbl
OMUCCHOHHOTO aHajn3a W BKIIOYA€T OCHOBHBIE CBEICHHUS O CHEKTPATHHBIX
npubopax W WX XapaKTEPUCTHUKAX, METOJAaX BBEACHHUS MPOO W HMCTOYHHKAX
BO30YXKICHHSI CIIEKTPOB. B mpembem 010Ke N3NATal0TCsl METOABl Ka4eCTBEHHOTO,
MOJYKOJIMYECTBEHHOTO U KOJMYCCTBCHHOTO aHaW3a: ammapaTypHas pealu3aiius,
00acT¥ MPUMEHEHUs, CPaBHUTEIIbHBIC JJOCTOUHCTBA M HEJIOCTATKH. B nocieonem
O710ke PACCMOTPEHAa METOJMKA U TPUMEPhl HCHOJIb30BaHUS B (U3HUUECKOM
HKCIIEPUMEHTE HECTAllMOHAPHOM HSMUCCHUOHHON CHEKTPOCKONMUU C BBICOKHUM
BPEMEHHBIM pa3penieHreM. [IpakTukyM COCTOUT U3 y4eOHO-HCCIIEeI0BATEIBCKUX
paboT, CBSA3aHHBIX C OJIOKaMHM JICKIIMOHHOT'O Kypca.

HaumenoBanue pa3jaesia
JUCIUIIIINHBI

Ne Conep:xanue

Cooeporcanue 1eKyuoHH020 Kypca

BJok 1. OcHOBHBIE TOHATHSA K 0a30BBIE TCOPCTUYCCKUC ITPCACTABICHUA CIICKTPOCKOIINHU.

1.1. | O630p OCHOBHBIX METOJIOB Knaccuukanuss CHEKTpPOCKONIMU IO  METOJam,
CHEKTPOCKOIIUU pelaeMbIM 3a/1a4aM, Coco0y perucTpanuu.

1.2. | I[Ipupona u OCHOBHBIE CBOMCTBA CrnekTpanbHas JIMHUA M €€ XapaKTepUCTHKH.
CIEKTPOB KBanToBanue SHEPreTUYECKUX NepeXO00B.

OcobeHHoctH ATOMHBIX, MOJICKYJISIPHBIX CIICKTPOB
" CIICKTPOB TBCPAOTO TECJIA.

Buiok 2. CnektpanbHble TPUOOPH! U TEXHUKA CLIEKTPOCKOITHUH.

2.1. | CnekTpanbHbIe TPUOOPHI XapakTepUCTUKU  CHEeKTpalbHOro  mpubopa.
Hucneprupyrone  3JIEMEHTHI:  IPU3MBI U
I (ppakMOHHBIE PEHIETKU.
2.2. | UctouHuku BOo30YyKIEHUS Ilmams, nyra, WHCKpa, TICOIIUN paspsn,
CIEKTPOB MHJIYKTHUBHO CBs3aHHas Mja3ma.

baok 3. SKCHCpI/IMCHTaJIBHLIC MCTOAbI CIICKTPOCKOIINH.

3.1. | ODmuccuonHas u abcopOuronHass | MeToabl perucTpamuu crnekTpoB. KadecTBeHHBIE U
CHEKTPOCKONUS KOJINUYECTBEHHBIE U3MEPEHMS CIIEKTPOB.

3.2. | JlromuHecneHTHas criekTpockonus | dayopecueHTHas CIIEKTPOCKOTUSL. Meton
TEPMOCTUMYJIUPOBAHHON JIIOMUHECIECHIINU.

3.3. | CnexTpockomnus Mpu UMITYJICHOM | MeTopl TeHepaluu KOPOTKHUX U CBEPXKOPOTKHX
BO30YKICHUH 3JEKTPOHHBIX u Ja3epHBIX HUMITYJIbCOB.
NMnynbcHblE My4YKH 3JIEKTPOHOB. ['eHepanus
KOPOTKHX U CBEPXKOPOTKHX JIA3€PHBIX UMIYJIbCOB.

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

4.1. | TexHuka COEKTPOCKOIIUH C Perucrpanus KOPOTKUX U CBEPXKOPOTKHX CBETOBBIX
BPEMEHHBIM pa3pelIeHueM HMITYJICOB. YcTpoiicTBa perucrpanuu:
boTOyMHOXHUTENU, (POTOAUOABI, CTPUK-KaAMEpPHI.
VYcTraHoBKkH IS HECTallMOHAPHOU

CHEKTPOCKOIIHH.
4.2. | IlpunosxeHus CIeKTPOCKOIIHH C [lpenB3psiBHBIE  SBJICHHS B  HHEPreTHYECKUX
BPEMEHHBIM M NPOCTPAHCTBEHHBIM | MaTepuanax. lIpenB3pbIBHBIE MNPOBOAMMOCTh U
pa3pereHneM JIOMUHECHEHIUS TPU  B3PHIBHOM PAa3JIOKCHHUH
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Ne HaumenoBanme pa3jaeina Conepsanne
AUCHUILINHBI
asugoB TsKEJIbIX MeTauioB. CrekTpockonus
BBICOKOTO  IPOCTPAaHCTBEHHOIO  pa3pelIeHus
HHU3KOPA3MEPHBIX CUCTEM.
Temvbl npakmuyeckux 3auamuu
1. DOnexTpoHHasi abcopOLMOHHAs OnTnueckas aOcopOIMOHHAS CHEKTPOCKOMUS B
CIIEKTPOCKOIUS peanusanuu IOJINXPOMATHYECKON u
MOHOXpPOMAaTHYECKOM  TEXHUKU  PETUCTpaLUU.
Binsdnue mIOMHHECHEHIMM TBEPAOTO Tejla Ha
pe3ynbTaT U3MEPEHUN CIEKTPOB NOTJIOIIEHUS.
2. HK-cniekTpockonust [Ipunoxenne  mMeroga  cnektpockonuu  UK-
CHEKTPOCKONMU K  HCCJIEJAOBAHMSAM  CIIOKHBIX
MOJIEKYJIIPHBIX CUCTEM.
3. Paman-cniekTpockonus Meron cnekrpockonnn CKPC B pasznuysbIx
MOJISIPU3AIMOHHBIX T€OMETPUSIX.
Temvl 1a00PAMOPHBIX 3AHAMULL
1. HK-cnexrpockonus nornouienust 1 | [Ipunoxenne  meroma  cnektpockonuu — MK-
OTpaKEHUS MOIJIOIIEHUsI K CJIOXHBIM  MHOTOCJIONMHBIM
cucrtemaM. K-oTpaxeHnue ¢ nepeMEHHbIMH YIJIAMU
BO3OYXKACHHSI M  PETUCTpalud. BO3MOXHOCTH
CKaHMpYIOLIEH cHekTpockonuu  AuQdy3HOoro
paccesHus.
2. HK-cnekrpockonus u Ocob6ennoctu nonyuenus: MK-crekTpoB B TeXHUKe
mukpockonus HIIBO CIIEKTPOCKOIIUU HapyLIEHHOTO IIOJIHOTO
BHYTPEHHETO OTPaKEHUSI.
3. Cnekrpockonus KPC. Criontannoe | M3ydyenne Bo3moxkHocTell cnekTpockonun KPC
U BBIHYXXJIEHHOE pacCestHUe P BBICOKOM MOIIHOCTH HAaKaykd B CTOKCOBOW H
AHTHCTOKCOBOW 4YacTSX CIEKTpPA.
4. Mukpo-PamaH crieKTpoCKOnus Meron CIIEKTPOCKOIIUH KPC BBICOKOT'O
MIPOCTPAHCTBEHHOI'O pa3pelieHus] B TE€OMETPUH
00paTHOTO paccessHUs C pa3HOYACTOTHON HaKauyKoOH.

5. IlepeyeHb y4eOHO-METOANYECKOT0 O0ecTIedeHUs I CAMOCTOATEIbHOM
padoThI 00y4YAKOIIMXCS 10 UCHUIIINHE

1. BeicTponpoTekaromme MpoIecchl B JHEpreTHUeckux wmarepuanax. / 3.J1.
Anykep, B.II. Anyes, I'M. benokypos, A.I'. Kpeueros, B.H. IlBaiiko /
[D7eKTpOHHBIN pecypc]: IIEKTPOH. yuyeOHOe TTocoOue Il CTYACHTOB (u3. U
XUM. crenraibHocTed By30B. / O.J1. Anykep, B.II. Anyes, I'"M. benokypos u
Ip., — DIeKTpoH. u3aaH. u nporp. — Kemeposo, M3n-so KemI'VY, 2008. — 1
anekTpoH. ont. auck (CD-R). 3apeructpupoBan B OI'YIT HTIL]
«HMudopmpeructp» 18.02.2009 r., Ne roc. Perucrparuu 0320802219.

2. Onruueckasi CIEKTPOCKONHMS MOJEKYJI U KPUCTAJUIOB: y4eOHO-METOAMYECKOe
nocobue /coct. O.I'. CeBocthsinoB, IL.II. bacaun. 'OY BIIO «KemepoBckuii
rocyJapCcTBeHHbI YHUBEpcU- TeT». — OnepatuBHas nonurpadus, Kemeposo,
2008 — 47 c. (naxoautcs B nadopatopuu UK u KP-criektpockonuu, aya. 1312)




6. @OoHJ OLIEHOYHBIX CPEICTB JISl MPOBEIeHUsI MPOMEKYTOYHOM aTTecTaluu

00y4AKOIIMXCA MO AUCIHUIINHE

6.1. Ilacnopm ¢honoa ouenounvix cpeocme no oucyunIuHe

n/n

KountpoJsnpyemsble pa3ienbl
(TeMbl) TUCHUILIHHBI
(pe3yJbTaThl O pa3aesiam)

Kona konTpoaupyemoii
KOMIIeTEeHI[UH
(nsm eé yacTm)

HauMeHoBaHUE OLEHOYHOI0
cpeacTBa

OcHoBHble noHsTHS U 6a30Bbie | [IK-1 (3HaTh: 2; ymeTh: | 3auer
TEOPETUUECKHUE MPEJICTABIICHUS | 2; BIIAJICTh: 2) Tect
CHEKTPOCKOIUHU.

CnextpasnbHble TPHOOPHI U [IK-1 (3nath: 1; ymers: | 3auer

TCXHHUKA CIICKTPOCKOIINH.

1; Bmanmers: 1)

3ammra MpakTHIeCKUuX/
71a00paTOPHBIX pabOT

3KCH€pI/IMeHTaJII>HI)IC METOAbI
CIICKTPOCKOIIUH.

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

1; Bmanmers: 1)

3auer
3aiuTa NpakTUYeCcKuX/
71a00paTOPHBIX pabOT

MeToapl U TEXHUKA
CIICKTPOCKOIIMH C BLICOKUM
IIpOCTPAaHCTBCHHLIM U

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

1; Bnamets: 1)

3auer
3ammuTa MpakTHIeCKUX/
71a00paTOPHBIX padOT

BPEMEHHBIM PAa3pEIICHUEM.

Hepeueub OUEHOUHbIX cpedcme

Ne | HammenoBanme | KpaTkasi xapakTepuCTHKA OLEHOYHOI0 IIpeacrasiienne

n/n OLICHOYHOI0 cpe/cTBa OLIeHOYHOI0

cpeacrsa cpeacrsa B poHae
1. 3auer CpenctBo KOHTpOJS YycBoeHUs ydeOHoro | Bompockr mo
MaTepuaia TEMBbl, pasliena WIM pa3JeNoB | TeMaM/pasienam
JUCHUIUIMHBI, OPraHU30BaHHOE KaK y4eOHOE€ | AMCLUILIMHBI
3aHSTHE B BUJIE cobece10BaHUS
npenojanaTelis ¢ 00yJarolIUMUCs.

2. Tecr Cuctema CTaHIApTU3UPOBAHHBIX 3adaHul, | DOHJ TECTOBBIX
MIO3BOJISIIOIIAs aBTOMATHU3HPOBATh | 3aJaHUI
IIpOLENYPY HM3MEPEHMsI YpOBHS 3HAaHUN WU
YMEHMH 00y4aromerocs.

3. 3amura CpencTtBo KOHTpPOJIS, OpPraHM30BaHHOE Kak | Bompocsl k  3ammure
MPAKTUYECKOMN/ WHIUBUAYaIbHOE cOOECeOBAHNE C KaXKbIM | IPAKTHUECKOM/
n1abopaTopHOi CTYIEHTOM (nmm MOATPYIIION) no | mabopaTopHOi pabOTHI
paboTHI TEOPETUYECKOM M MPAKTUYECKOW 4YacTu

BBITOJIHEHHON Pa0OThI, a TaKXKe M0 JaHHBIM
U pe3ysiabTaTaM 0OPMIIEHHOTO OTYETA.
6.2. Tunoswie KOonmpoJibHble 3a0aHUA UIU UHDbLE mamepuaiibl
6.2.1. 3auem

BO”pOCbl no memam 0ucuunﬂuubl

1.
2.

ook w

KJ'IaCCI/I(I)I/IKaHI/IH MCTOJO0B CIICKTPAJIbHOI'O aHaJIn3a.

Bunnl

CIICKTPaJILHOI'O

aHaJIrM3a.: aTOMHBIMN

a0bCcopOILIMOHHBIN 1 aTOMHBIN (ITyOpECIICHTHBIN.
IloHATHE CIEKTPAIBHON JIMHUH U €€ XapaKTEPUCTUKH.
SIBnenue peabcopOLK CIIEKTPATbHBIX JTHHUMA.

Tepm aToma, 0003HaUEHUS ONTUYECKUX MEPEXO0B Yepe3 KBAHTOBBIE UKCIIA.
[IpaBuia oT0Opa 3IEKTPOHHBIX MEPEXOIOB.
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7. MyIbTUILUIETHOCTH DJIEKTPOHHBIX TIEPEXO0B.

8. OcoOEHHOCTH aTOMHBIX CIIEKTPOB.

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

10. Cxema criekTpajibHOTO TIpuodopa.

11. XapakTepuCTHKH CIEKTpaJIbHOTO mpubdopa.

12. lucneprupytomue cuctemsl. [Ipu3msi.

13. lucneprupyromue cuctembl. JuppakiinoHHbie PEIIETKH.

14. Metobl BBeieHUs TPOOBI B UCTOYHUKHU BO30YXKICHUS.

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

16. Vctounuku Bo30ykIeHUsI CEKTPOB. Pa3psa B oxyaxxaaeMoM TMOJIOM KaToje,
MJIa3MOTPOH.

17. UcTtounuku BO30YyKI€HUs CIIEKTPOB. NHIYKTUBHO CBA3aHHAas I1a3Ma.

18. dpakumoHHOE NOCTYIUICHUE 3JIEMEHTOB B TIa3My.

19. Meton ppakiIMOHHON AUCTUILISIUY.

20. KadecTBeHHBIN SMUCCUOHHBIN aHAIN3.

21. BusyallbHbBIN MOJIYKOJIMYECTBEHHBIN aHAIU3.

22. ®otorpaguiecKuil MOJTyKOJIMUYECTBEHHBIA aHATIH3.

23. 3ajauu KOJIMYECTBEHHOTO aHAI3a

24. Xapaktepuctuieckas Kpubasi GOTOMaTEpPUAIIOB.

25. KonudecTBEeHHBIN aHANN3 110 METOIY TPEX ITAIIOHOB.

26. KonmndyecTBEHHBIN aHAIN3 10 METOIY TTOCTOSTHHOTO TpaduKa.

27. KonmndecTBEHHBIN aHAIN3 10 METOY J00aBOK.

28. 3amaun CIIEKTPOCKOIIMHU C BPEMEHHBIM pa3pelieHueM.

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

30. IMpuanmn  paGoThl HAHOCEKYHIHOTO  CIEKTPOMETpa C  DJIEKTPOHHBIM
HUMITYJIbCHBIM BO30YXICHHEM.

31. KanuOpoBka perucTpupyroIiero TpakTa HaHOCEKYHTHOTO CIIEKTPOMETPA.

32. YyeT cnekTpaibHONW YyBCTBUTEIHBHOCTH U3MEPUTEILHOTO TPAKTA.

33. Beixonnble naHHbIe M 00pabOTKa pE3yJbTaTOB IO METOAY «CIEKTp 3a
HUMITYJTBC.

Kpumepuu ouenusanus

OreHka «3aumeHo» BBICTABISIETCS, €CIU CTYACHT HaOupaeT Oosiee 75 OamioB u3
100 u, TeM caMbIM, IEMOHCTPUPYET:

- TOCTaTOYHBIN 00BhEM 3HAHUN B paMKax MPOrpaMMbl Kypca;

- YCBOEHHE OCHOBHOM JUTEPATYphl, PEKOMEHIOBAaHHOW Y4YEOHOU MpPOTrpaMMOi
JUCITUTUTHBL;

- ACIIOJIb30BaHNE HAYYHOW TEPMHUHOJIOTHH;

- CTUJINCTUYECKOE U JIOTHYECKOE M3JI0KEHUE OTBETa HAa BOMIPOCHI;

- YMEHUE JIeNaTh BbIBOJIbI 0€3 CYIIECTBEHHBIX OIITMOOK.

OueHka «He 3aumeHo» BBICTABISETCS, €CIM CTYJIEHT HaOupaeT meHee S50 OanioB
(u3 100) 1, TeM cambIM, IEMOHCTPUPYET:

- (parMeHTapHbIC 3HAHUS B paMKax NporpaMMbl Kypca;

- 3HAHUS JIUIIH OTACIBHBIX JINTEPATYPHBIX UCTOYHUKOB, PEKOMEHTOBAHHBIX
y4eOHOM TIPOTPaMMON TUCITUTIIINHBL,

- HEYMEHHUE UCII0JIh30BaTh HAYYHYIO TEPMUHOJIOTHIO JUCITUTUINHBL;



- HAJIMYHUC B OTBCTC I’p}’6BIX CTHJIMCTHYCCKHUX U JJOT'MYCCKHX OIHI/I6OK;
- OTKa3 OT OTBCTaA.

6.2.2. Tecm
Tunoewvie mecmoewnie 3aoanus

1. ®oTodNIeKTpUUECKHE  CTMOCOOBI  PETHCTPAllUAd  SMHUCCHOHHBIX  CIIEKTPOB
OTHOCATCS K ...
A — metomaM ¢ mocienyromieii o0paboTkol pesynbpratoB, b — Meromam
MpsSMOTO aHanu3a, B — MeTomaM BU3yadbHOTO HAOMIOACHUS CIEKTpoB, I —
METOJIaM Ka4€CTBEHHOT'O aHAJIN3a.

2. UYem obecrmeunBaeTrcsi BO30YXKIEHHWE  OMPEACISCMBIX  JJIEMEHTOB B
AMUCCUOHHOU CIIEKTPOCKOMHU?
A — WoHU3aIMel aTOMOB ONPEEIsIeMOro eMeHTa, b — hoToBO30YXIeHHEM,
B — CTOJKHOBEHMEM HEWUTPAIBHBIX ATOMOB B S4YCHMKE aroMuzauuu, [ —
BHEIIHUM UMITYJIbCHBIM BO3/ICHICTBHEM.

3. SIBieHME CENIEKTUBHOTO TMOTJIONICHUS U3Iy4YeHHUs BO30Y)KJICHHBIX aTOMOB W3
BHYTPEHHHUX O00JacTell mia3mbl nepuepuitHol 4acThiO IJIa3Mbl Ha3bIBAETCS

A — copbumeit, b — ocnabnenumem cur"Haima, B — peabcopOuueit
(camomnornomienuem), I' — poronornomenuem.

4. Yro onpenensieT pa3HOCTh TEPMOB JABYX COCTOSIHHI aroma?
A — BOJHOBOE YHMCJIO CHEKTPAJIBHOW JHMHUM, b — HHTEHCUBHOCTH
CHEKTpaJIbHOW JMHUM, B — MIMpUHY ceKTpalbHOM JIMHUU, |” — cTaOUIBHOCTD
CIIEKTPAJIbHOW JINHUMU.

5. KakoBa MyJbTHIUIETHOCTh 3JIEKTPOHHBIX MEPEXOJI0OB B aTOMaX METAJIOB C
OJIHUM 3JIEKTPOHOM Ha BHEIIHEHN 00010uke?
A-1,b-3,B-0,T-2.

6. Kak u3MeHsieTCs 4YHUCIO JHMHMA B CHEKTPE OMNPENCNIIEMbIX D3JIEMEHTOB C
YBEJIIMYEHHEM HX NOPSAJIKOBOIO HOMepa?
A — ymenbiiaercs, b — yBenuuuBaercs, B — He uamensiercs, I' — HeT sBHOM
3aBUCUMOCTH.

7. Kakoil BHUJ HMMeeT 3aBHCUMOCTb WHTEHCUBHOCTH CIEKTPAIbHON JIMHUU OT
TEMIIEPATYPHI TIA3MBbI?
A — KpuBas ¢ MaKCUMYMOM, b — akcrioHeHTa, B — kpuBasg ¢ MUHUMyMOM, [' —
napaboJa.

8. Kakas xapakTepUCTHKa CIEKTPAJIbHOIO MpuOOpa JTUHEHHO 3aBHCHUT OT 4HUCIa
HITPUXOB HA €IUHUILLY JUTMHBI B AUPPAKIIMOHHON perieTke?
A — cBerocuna, b — mucnmepcus, B — paspemaromas cnoco6HocTh, I —
WHCTPYMEHTAJIbHAS [IMPHUHA LLEIH.

9. Kakoif nCTOYHUK BO30YKIEHHUS CIEKTPOB HAmOOJEe 4YacTO HCIOIb3YeTCS B
COBPEMEHHBIX aBTOMATU3UPOBAHHBIX MPUOOPAxX AJII SMUCCHOHHOTO aHanu3a’?
A — nyra, b — uckpa, B — mimazmotpos, I' — ”HAYKTHBHO CBs3aHHAas ILIa3Ma.

10. Kakoit HCTOYHHMK BO30YXIEHHS CHEKTPOB O0OECIEYMBACT HaWOOIBIIYIO
TEeMIIepaTypy IUIa3Mbl?
A — nyra, b — uckpa, B — mna3MoTpoH, I — ”HIYKTHBHO CBsi3aHHAs IUIa3Ma.

11. Atnac 3TajJOHHBIX CHEKTPAIbHBIX JUHUM KaKOro XHMMHUYECKOIO 3JIEMEHTa
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12.

13.

14.

15.

HCIIONB3YETCsl B KAUECTBEHHOM SMHUCCUOHHOM aHaiIu3e?

A —Na,b—-Fe, B—Cu, I'- Al

Kakoii u3 METo0B SMUCCHOHHOTO AHAJIN3a HE OTHOCUTCA K KOJTMYECTBEHHOMY
aHau3y:

1. MeTon Tpex 3TajoHOB;

2. MeToJ1 TOCTOSTHHOTO rpaduKa;

3. Meton 100aBoK;

4. MeTtoa UCUE3HOBEHUS JIMHUM.

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

Kakasi xapakTtepucTuka SsBISETCA CHeUU(PUUECKONl IS HECTalMOHAPHOM
CIIEKTPOCKOIHUU?

A — crmekTpasbHOE paspemieHne, b — BpeMmeHHoe paspemenune, B —
CIIEKTpaJIbHBIN Uana3oH, [ — crekTpaibHas 4YyBCTBUTEIHHOCTb.

Ecnu B ycTaHOBKE 17151 KU3MEPEHUSI HECTALIMOHAPHBIX CIIEKTPOB UCIIOIB3YIOTCS
JUIsE BO30Y>KJIEHUS UMITYJIbCHBIM YCKOPUTENh 3JIEKTPOHOB C JUIUTEIbHOCTHIO
umiyinbca 10 HC u jmus peructpanuu  GOTOXpoHOrpad ¢ BpPEMEHHBIM
paspeuieHreM 1 He, TO 4eM ONpeAeIIsIETCsl BpEMEHHOE Pa3pelICHUE yCTaHOBKH
B LIeJIOM?

A — BpeMeHHBIM paspenieHueMm QoroxpoHorpada, b — MIMTENBHOCTHIO
UMITyJIbCA YCKOpUTENs, B — [IUTENbHOCTBIO HUMITYJIbCA YCKOPUTENS U
HIMPUHON BpeMeHHOM 11enu, I — BpeMeHHbIM pa3zpelnieHueM GoroxpoHorpada
Y LIMPUHON BPEMEHHOM ILIEIIN.

Kak u3MeHnsieTcst criekTpaabHOEe pa3pelleHue NpU3MEHHOTO CIIEKTPOMETpa Mpu
pOCTE JIMHBI BOJHBI?

A — He Mmensiercs, b — yBenuuuBaetrcs, B — HeT saBHOW 3aBucumocTH, I’ —
YMEHBIIIACTCS.

Kpumepuu ouenusanus

Maxkcumanvrno 803modxucHwulli cymmapusiil oain mecma — 30 (u3 100 neobxooumulix
0151 0bwe2co 3auema no OUCYUnuHe).

[IpomexxyTouHast OIEHKA «3aumeHo» TIO TECTy CTaBUTCA TMPU TMPABHIHBHOM
BbImosiHeHUU 85% (26 0anioB) Bcex 3a/laHui TECTa.

[IpomexxyTouHast OIIEHKA «He 3aumeHO» TI0 TECTy CTaBUTCSA B TOM Ciydae, €Cliv
MIPaBUJILHO BBITTOTHEHO MeHee 85% (25 0ayioB 1 MeHee) 3a/laHui TecTa.

6.2.3. 3amuma npaxkmuueckoit/ 1ab6opamopHnoii padomot

pruepuble KOHmMPpOJ/ibHble 60NPOCHL K 3aUiUume npakmuuecmtx/

J1a0opamopHvix padom

1. TIpupona cniektpa MK-normnoiieHus BemecTs.

2. Bwipaxxenue g kodpuIueHTa MOTIOMICHUSI.

3. Xapaktep wuckaxeHudt B cnekrpax  MK-mormomieHus,  BHOCHMBIX
CHEKTPAJIBHBIM IPHUOOPOM.

4. Tlpunnun pabotsl 1ByxiaydeBoro MK-cnektpomerpa.

5. Ilpupoga cHexkTpoB KOMOHMHAIIMOHHOTO pAacCesHHs CBETa Ha OCHOBE
KJIACCUYECKUX MPEACTABICHUMN.

6. KsanroBas Teopust KPC.
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9.

10.
11.

12.
13.

Bunpl annapaTypHbIX HCKaKEHHI, BHOCUMBIX B peasibHbIil KOHTYp JuHuii KPC
CIIEKTpA.

O603nauenus [lopro nis nonspuzoBanHbix ciekTpoB KPC;

Omnpenenenne LO u TO konebanuit B nossipuzoBaHHBIX crekTpax KPC ¢
UCIIOJIb30BaHUEM MMOHATHUS CHMMETPHH U 3aKOHA COXPAHEHHUS UMITYJIbCA;
BoiBoj Beipaxkenuit 1iig 3ppextuBHbix nHTEHCUBHOCTEN KPC;

JIBa BuJa OAHOOCHBIX KPHUCTAJUVIOB B 3aBUCHMOCTH OT MpeoOsiajaHusi CHII
JAIbHOJIEVCTBUS WA KOPOTKOAEHUCTBHUS B PELIETKE;

YrnoBasi 3aBUCUMOCTb YacTOT (POHOHOB B OJJHOOCHBIX KpUCTaJIaxX;
AHH30TPONIUSI ONTHYECKUX CBOWCTB M €€ CBSI3b C CUMMETPHEH CTPYKTYpHI
kpuctauioB. CBsa3p  Kod(pduumeHTa oTpaxeHus ¢ KodhduiueHTamu
MIPEJIOMIIEHUS U MTOTJIONIEHUS B KpUCTAJIIaX.

Makem ogopmiaenus omuema 0 6bINOJIHEHUU NPAKMUYECKOU/ 1a0OPamopHol
pabomul

NogahkowdE

Ha3Banue paboTsl
Llens

3a1auy BEIIOJTHEHUA
O6opynoBaHue

Xoxa paboTbl
OcHOBHBIE pE3yJIbTATHI
BriBog

Kpumepuu ouenusanus

MaxcumanvHo 603MOIICHBIL CYMMAPHBLIL OALL 34 BbINOJIHEHUE NPAKMUYECKUX U
nabopamopuwix pabom — 70 (uz 100 Heobxooumvix 011 o0bwezo 3auema no

oucyuniume).
Kou-Bo
Ne Ha3panune npaktuyeckux/ 1adopaTopHbIx pador
0a/110B
1 | DnekTpoHHas abCOpOIMOHHASL CHEKTPOCKOIHUS 10
2 | UK-cnekTpockonus 10
3 | PamaH-cieKTpocKOmus 10
4 | UK-crieKTpOCKOMHMsI MOTJIOIIEHUS] U OTPasKEHUS 10
5 | UK-cnekrpockonus u mukpockonus HIIBO 10
6 | Cnextpockonusi KPC. CrioHTaHHOE U BBIHYXKICHHOE paccesHue 10
7 | Mukpo-Paman cnexTpockomnus 10
Hroro 70
Kaxxmas pabora onenuBaetcs o mkaine 0—10 6amios.
Onenka «... 02JUI0B» BBICTABJIsACTCH, €CJIM CTYAEHT...
10 CaMOCTOSAITEJIbHO TOCJIeI0BATE]LHO U MNPABWJIbHO BBINOJIHUI  33JaHU

MpaKTUYECKOW/ 1abopaTopHOI pabOTHI;

NMPeI0CTABUJI OTYET O BBHIMOJTHEHUH PAOOTHI, COAECPKAHUE KOTOPOTO MOJHOCTHIO
COOTBETCTBYET TPEOOBAHISIM;

CTHUJIMCTHYECKU TPAMOTHO, JOTHYEeCKH MPABWIBLHO HU3JIaracT OTBETHl Ha
KOHTPOJIbHBIE BOIIPOCHI;

JEMOHCTPHUPYET YMECHHE JIeaTh 000CHOBAHHBbIE BHIBOJIBL;

CIOCO0EH CaMOCTOSTEIBHO MPUMEHSThH TUIIOBBIE PEIICHHS B PAMKaX BBITOIHAEMON
paboTHI.
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Onenka

«.... 0AJLTIOB» BBICTABJIACTCHA, €CJIU CTYACHT...

9 CaMOCTOAITEJIbHO MOCJIeJ0BATEJBHO U MNPABWJIbHO BbIIOJIHWI  33JaHMs
NPaKTUYECKOI/ 1TabopaToOpHON pabOTHI;

NPeAOCTABHJI OTYET O BBITOJHEHUH padOThl, COAEPKAaHME KOTOPOTO MOJHOCTBIO
COOTBETCTBYET TPeOOBaHUIM;

u3JaraeT OTBEThl HA KOHTPOJIbHBIE BONIPOCH! 0€3 OIu0oK;

JIEMOHCTPHUPYET BJaJeHHe HHCTPYMEHTApHEeM yueOHOM TUCIUIUIMHBI, yMEHUE €T0
UCIOJIb30BaTh B PEIIEHUH Y4EOHBIX U MPO(EeCCHOHAIBHBIX 3a/1ay.

8 CaMOCTOSITEJIbHO TOCJIe0BATEILHO ¥ MNPABWJIbHO BBIIOTHWI — 33JaHUS
MpaKTUYECKOW/ 1abopaTopHOl pabOTHI;

NPeA0CTABUJI OTYET O BBIOJHEHUH PabOThI, COEpPIKaHNE KOTOPOTO MOJHOCTBIO
COOTBETCTBYeT TPEOOBAHUSM;

U3JIaraeT OTBETHI HA KOHTPOJIbHBIE BOTIPOCH 0€3 OIHO0K;

AKTHBHO YYaCTBYET B IPYIIIOBBIX O0CYXJIECHHIX.

7 NMocjie0BaTeJbHO ¥  NPAaBMJIBHO  BBHIIOJHWI  3aJaHUS  NPAKTHYECKOMN/
nabopaTopHOK PabOTHI,

NPeA0CTABUJI OTYET O BBIOJHEHUH PabOTHI, COAEPKaHINE KOTOPOTO MOJHOCTHIO
COOTBETCTBYET TPEOOBAHUM;
U3JIaraeT OTBETHI HA KOHTPOJIbHBIE BOTIPOCH 0€3 CyIeCTBEHHBIX OLINOO0K.

6 BBINOJIHMUJI 33/1aHUS TIPAKTHYECKOM/ 1a00paTOpHOI pabOThHI U MPEeAOCTABUII OTYET
O BBINOJIHEHUH pabOThI, HO M3J1araeT OTBEThl HA KOHTPOJIbHBIE BOIIPOCHI C
JMHTBUCTHYECKHUMH U JIOTHYECKUMH OIHOKAMH.

5 BBINOJIHMJI 33/1aHUS TIPAKTUYECKOM/ 1a00paTOpHOM pabOThI U MPeAoCcTABUJI OTYET
O BBITIOJTHEHUH pabOTHI, HO M3JIaraeT OTBETHl HA KOHTPOJIBHBIE BOIIPOCHI C
rpyObIMH JIMHIBUCTUYECKUMU U JIOTHUECKUMH OLIUOKAMM.

4 BBINOJIHWJI 33]JTaHUs TPAKTUYECKOM/ 1abopaTOpHOI pabOThI B TOCTATOUHOM
00BbEMeE, HO He MPeI0CTABMII OTUET O BHIIIOJHEHUN PaOOTHI.

3 BBINOJIHMJI 33JIaHUSl MPaKTUUYECKOW/ J1abopaTOpHON pabOThl, HO IEMOHCTPUPYET
HEKOMIIETEHTHOCTh B PEIICHUH CTAHAAPTHBIX (THIOBBIX) 337ay;

He MPeI0CTABUJI OTYET O BBIITOJHEHUN PAOOTHI.

2 BBINOJIHMJI 33/1aHUS IPAKTUYECKOH/ 1a00paTOpHOl pabOTHI He B MOJTHOM 00béMe;
He MPeI0CTABHII OTYET O BHIITOJHEHUH PAOOTHI.

1 BBITIOJTHIJI 3aJIaHust MPaKTUYECKON/ nabopaTopHOU paboTsl Ha
HEYI0BJIETBOPUTEIbHOM YPOBHE;

He MPeI0CTABHII OTYET O BHITOJHEHUH PAOOTHI.
0 He BBINOJHMJI 33/1aHUS IPAKTHUECKOW/ 1a00opaTopHOi paboTHI.

6.3. Memoouueckue mamepuaisl, onpeoenarouiue npoyueoypsvl OUeHUBAHUS
3HAHUIl, yMEHUIl, HAGbLIK0G U (UIU) ONbIMA 0esAmeIbHOCIM U, XaPAKmMepu3yruiux

IMmansvt Gopmuposanus KomnemeHyul

[TpomexyTouHas arrecTanus MO JUCHUIUIMHE (3a4eT) BKIIOYACT CIAETYIOLIUE
BHJIbI KOHTPOJIS:
- TEKYyIIIUI KOHTPOJIb;
- UTOTOBBIN KOHTPOJIb.
Texkymuii KOHTPOJIb OCYIIECTBISIETCS B hopMe:
- mecmupoBanus,
- KOHMPOJsL  GbINOJIHEHUS U NPOBEPKU  OMYEMHOCMU N0  NPAKMU4ecKum/
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1a6opamopHbiM pabomam.

B npomecce oOydeHuss CTyleHTaM CIEAyeT Y4ecTb, YTO MIPOIYCKU
JEKIIMOHHBIX, TMPaKTUYECKUX U  Ja0OpaTOpHBIX 3aHATHH  (UKCHUPYIOTCA.
[IpomymieHHBI JIGKIIMOHHBIA MaTepuajd CaMOCTOSITENIbHO IpopadaThIBACTCs
CTYJIGHTOM B BHJI¢ HamucaHus pedepata U OOCYXKICHHUS MaTepuaga C
npenojaBareneM. Ilpaktudeckue u mabopatopHbie pPaOOThl BBIMOJHAIOTCS B
o0s13aTeNIbHOM Mopsifike. B cityyae mpornycka Ha3HayaeTcsi JOMOJIHUTENbHOE BpEeMs
JIJIS1 UX BBITIOJIHEHUSI.

KpurepueM ocBoeHusi martepuana JEKIHOHHOTO Kypca SIBISETCS YCHENIHOE
BBITIOJTHEHUE MeCmOosbliX 3a0aHuil ¢ Pe3ylnbTaToM B (OpMe BEpHBIX OTBETOB HE
MeHee 85% ot 00111ero yucia BOIPOCOB B CITUCKE TECTA.

[Ipu BBIIONHEHUU npakmuyeckux/ 1abopamopHvlx pabom, 00s3aTEIBHO
IPOBOJUTCS KOHTPOJIb MOATOTOBKH CTYAEHTOB K BBIIIOJIHEHHUIO TEKYIIEH paboThl, a
Takke (HOpPMBI U COJIEPKAHUS omuema TO YXKe BBIMOTHEHHOW paboTre. 3ayeT mo
OTIEJIBHON MpaKTU4YeCKOil/mabopaTopHoil paboTe Npeanojaraet MoJyuyeHue
MPaBUJIBHBIX PE3YJIbTATOB U3MEPEHUN M 00paOOTKM JAHHBIX, MOATBEPKIAIOIINX
JOCTHMKEHHUE 1IN, TMOCTaBICHHONM B pabore. OlneHKa TOYHOCTHU MOJIYyYEHHBIX
JTAHHBIX U PE3yJIbTATOB (C YKa3aHHEM OIMOOK) YCTaHABIMBACTCS MPENo/laBaTesieM
10 MUCbMEHHOMY OTYETY O Ka)KJ10M BBIIIOJHEHHOU paboTe.

3awuma npaxmuyeckou/ nabopamopHou pabomel TPOBOJUTCS B BUJC
WHIUBUYAIBHOTO COOECENOBAHMS C KaXJbIM CTYJAEHTOM (WM MOArPYNIOi) Mo
TEOPETUYECKOW W MPAKTUYECKOW 4YacTH BBINOJIHEHHOW pabOThl, a TaKXe 10
JAHHBIM M pe3ysbTaraMm odopmieHHoro oryeta. OTBETbl Ha MOCTaBJICHHbBIE
KOHTPOJIbHBIE BOIPOCHI CTYJIEHT aaeT B ycTHOM (opme. OneHka 3a 3allUTy
MpaKkTUYECKOM/ 1abopaTopHOil paboThl BhIcTaBisieTcs o mkaie 0—10 6amios.

HToroBplii KOHTPOJIb 3HAHUN IO KypCy MPOBOJIUTCS HA 3aKIFOYUTEIBHON
craiuu B ¢dopMe 3auema B BHIE coOeceloBaHHsS IO BOIpocaM Kypca.
[IpenogaBarens 3agaeT cTylaeHTy aABa Bompoca. CtyaeHT B TedeHue 20 MUHYT
NUCBMEHHO (PUKCUPYET OTBETHI Ha MOCTABJICHHbBIE BOMPOCHI, 3aTEM YCTHO OTBEYAET
Ha HUX MpenojaBateno. Bo Bpems coOecemoBaHus NpenoaaBaTeib OTMEYaeT
HAJIMYKME ONIMOOYHBIX JAHHBIX W 3aKIIOYEeHWHW B oTBeTe cryaeHta. OreHka
BBICTABJISICTCS TIO IIKAJIEC «3aYTEHOY/«HE 3aU4TECHOY.

Makcumanvno 603modxcuwvtit.  cymmapuviit  oaan (100 o6annos) npu
6bICMAGICHUN 3a4ema CKAA0bléaemca U3 MaAKCUmMaibHozo danna 3a mecm (30
0annos) u MAKCUMANBHOZO0 CYMMAPHO20 0an1a Nno NPAKMUYECKUM U
nadopamophuvim 3auamusam (70 é6annos). llpu sTom, HaMuue XoTs Obl OJTHON HE
3aYTEHHON MPAKTUYECKON WM J1abopaTOpHON pabOThl MPUBOJUT K BBICTABICHUIO
OLICHKH «HE 3a4TCHO».

7. IlepeyeHb OCHOBHOM ¥ IONOJHUTEIbHON Y4eOHOM JIUTEPATYPHI,
HEO0X0AMMOI 1JIsl 0CBOEHM S JUCIHUILTHHBI
@) OCHOBHAA y4eOHan rumepamypa:

1. T'aneeB, A. A. ATOMHO-aOCOPOLIMOHHBIA aHAIU3 [DJIEKTPOHHBIN pecypc]
yuebHoe nocodue / A. A. T'anees, C. E. lllonynos [u ap.]. — Cankt-IleTepoypr
: Jlanp, 2011. — 304 c. (http://e.lanbook.com/books/element.php?pll_id=4028,

PI1/] «CnexTpockonusi TBEpAOIO TEIa» 14


http://e.lanbook.com/books/element.php?pl1_id=4028

nata obpamenus 16.01.2016)

2. Tumodees, B.b. Ontuyeckas cieKTpoCKONUsi 00bEMHBIX MOJTYIPOBOJIHUKOB U
HAHOCTPYKTYp [DNEKTPOHHBIN pecypc]| : yueOHoe rnmocodue. — DIEKTPOH. JaH.
— CIIo. : Jlans, 2015. — 508 C.
(http://e.lanbook. com/books/element php?pll id=56612, gara oOpaleHus
16.01.2016)

0) oononnumenvHan yueonan 1umepamypa:

1. CrenanoB, E.B. Jluonnas na3epHasi CHEKTPOCKONMHS M aHAJM3 MOJEKYJI-
OroMapkepoB [DIEKTPOHHBIN pecypce] : MOHorpa(bI/m - DNeKTpoH. AaH. -M. :
DU3MATIINT, 20009. 416 C.
(http://e.lanbook.com/books/element.php?pll_id=2329, nmata  oOpamieHus
16.01.2016)

2. Opum, C. 3. OnTudecKue CIeKTPbl aTOMOB [ DJIEKTPOHHBIN pecypc] : yaeOHoe
nocobue / C. D. @pumt. - 2-¢ u3A., ucnp. - Caakr-IletepOypr : Jlans, 2010. -
656 c. (http://e.lanbook.com/books/element.php?pll_id=625, nata oOpamenus
16.01.2016)

3. DMHCCHOHHBIN CIIEKTPAIbHBIN aHaIn3 aTOMHBIX MaTepuaioB [Tekct]/ A. H.
3ainens ; pea. A. H. 3aiinens. - Jleaunrpan ; M. : @uszmatiut, 1960. - 686 c.

4. Kycranosuy, Mocud MouceeBnu. CriektpanbHbiii aHanu3 [TekcT] : yueOHuk /
U. M. KycTtanoBuu. - 2-¢ u31., nepepad. - M. : Boicmas mkomna, 1967. - 391 c.

5. Mannensmram, C. JI. BBenenue B cmnektpanbhbiii anamus [Tekcr] / C. JI.
MangensmTaM. - Mocksa ; JI. : Orus, 1946. - 260 c.

6. IImunr, Bepnep. OnTuyeckas CHEKTPOCKOMUS JUIsl XMMHUKOB U OHOJIOTOB
[Tekct] / B. llImunr. - M. : Texnocdepa, 2007. - 367 c.

7. Kpemepc, [aBun. JlazepHo-uckpoBas sMuccuoHHasi ciekrpockonust [Tekcrt] :
nep. ¢ auri. / 1. Kpemepc, JI. Pamsuemcku. - M. : Texunocdepa, 2009. - 358 c.

8. bekxkep, 0. Crnektpockorus [Dnextpornsiid pecype] / HO. bekkep. - M.: PUIL]
"TexHocdepa", 20009. - 528 c.
(http://biblioclub.ru/index.php?page=book&i1d=88994,  nmata  oOparicHus
16.01.2016)

8. Ilepeuennb pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHe (HaJiee — ceTb «AHTEPHET»), HEOOXOAMMBIX /1151 OCBOCHMUS
AMCIUATITAHBI

1. Hayunas cetb http://nature.web.ru/ (maTa oopamenus 16.01.2016)
2. Brenenue B CIIEKTPOCKOIHUIO TUTst y4eOHBIX nabopaTtopuit
http://oceanoptics.ru/help/54-ooilabbook.html (mara oopamenus 16.01.2016)

9. MeToauueckKkue YKazanud 1Jis Oﬁy‘lalOl]_lI/IXCﬂ 0 OCBOCHHUIO M CIIUIIJIMHBI

Cpenu pa3iaUYHBIX AHATUTUYECKHX (XUMHUYECKUX, (PU3UKO-XUMUUYECKHX U
Jp.) METOJOB U3YYEHHUSI CTPYKTYpbl M XHUMHYECKOTO COCTaBa BELIECTBA
ONTUYECKas] CIEKTPOCKOMUS SBJISIETCSI OJJHUM M3 CaMbIX OBICTPO Pa3BUBAIOLIUXCS
U NPUMEHSAIOLIMXCS Ha MPAKTUKE METONOB. Kpyr BOIPOCOB, KOTOPBIE PELIAOTCS
METO/JAMH CIIEKTPOCKOIHUH, BeCbMa OOIIMPEH: aHajIN3 0CO0O YHUCTHIX BEIIECTB,
0e3nedeKTHBIN KOHTPOJIb TOTOBBIX 1563 (115078 DKCIpECC-aHATN3
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METaJUTypruY€CKOro JINThs, pa3Be/iKa PYIHBIX MECTOPOXKIACHHM, aHAIU3 JIyHHOIO
IpyHTa ¥ COCTaBa 3BE3JHOTO BEIIECTBA, KOHTPOJIb MPOMBIIUICHHBIX U OBITOBBIX
CTOYHBIX BOJI, 3arpsi3HEHHs] BO3AYIIHOTO OacceiiHa W BO3AYIIHOM Cpe.bl
MIPOU3BOJICTBEHHBIX TOMEIICHHW W T.I. B COOTBETCTBUM C 3TUM METOABI
CHEKTPOCKONNHN OepyT cebe Ha BOOPYKEHHE CHEIMAIMCTBl CaMbIX pPa3IUYHbIX
oOnacTeil 3HAHUN: METAUTyprd, XWMHUKH, OHOJIOTH, aCTPOHOMBI, PAaOOTHUKH
CEJIbCKOTO XO35MCTBA U MEIUIIMHBI, PU3UKH U JIP.

L]env kypca — naTh MarucTpanTaMm 0a30BbIC 3HAHUS U HABBIKH 110 U3y4aeMOMY

NpeaAMETY, KaK B TCOPCTUICCKOM, TaK U B OKCIICPUMCHTAJIbHOM ILJIAHC.

1.

2.

3aoauamu Kypca SIBASIOTCS:

N3ydyenne (HU3MYECKUX TPUHIIMIIOB, TEXHUKH M OCHOBHBIX METOIMYCCKUX
MTO/IXO/I0B MCIOJIb30BAHUS CTICKTPOCKOIMH B HAYYHBIX M MAaTEPUATIOBEIUECKIX
EJISIX.

[IpakTHyeckoe yCBOGHHME METOAMK  HECTAI[MOHAPHOM  CHEKTPOCKOIHH
IIPOLIECCOB B MaTepuaiax.

CrnenoBaHue TMEPEUYHUCICHHBIM HIKE METOJUYECKUM YKa3aHUSM TOMOKET

oOy4JaronieMycst yCrenrHo OCBOUTh JUCITUTUIUHY:

=

=

no opeaHusayuu CamocmosimenbHou pa6omb1

O0s13aTeIpHO HANUTH TIpeIaracMyro JUTEpaTypy

Ouennth 00BEM Kypca, CBEPHUBIIMCH C TMPOTPAMMOM U  OTJIABJICHHEM
y4eOHUKOB

ITepen 3aHATHSIMH MOXKHO KpPAaTKO O3HAKOMHUTBCS C Pa3/ielioM IOCOOHs, IO
paccMaTpuBaeMoOl TeMe, ATO TOMOXKET OBICTpee OPHEHTHPOBATHCS B HOBOM
Marepuane.

[Ipu moaroroBKE K 3a4eTy TIIATEIBHO pPa300paTbcs € TEPMHUHOJOTHEH,
JIETABbHO W TOYHO BBISICHUB 3HAYCHHE BCEX HCIIOJIB3YEMBIX TEPMHUHOB, CMBICT
KOTOPBIX paHee MOT OBITh HE COBCEM ITOHSTEH.

Cnenyer crapaThCs TIOHUMAaTh W CAaMOCTOSITENBHO HCIOJIB30BaTh IPHU
MOATOTOBKE PO ECCHOHANILHBIN S3bIK, N30eras ByJIbrapu3MOB M YITPOIIICHUH.
EcTph cMBICT cTpeMUTHCS K MaKCUMAJIbHOMY MOHUMAaHHUIO MaTeprayia KaXkJ10ro
paszmena TMoOCJeNnoBaTelbHO, MO Mepe W3yYeHUs, HE OCTaBlsisa pa3doop
MOAPOOHOCTEH «HA TTOTOMY).

no 0C60€EHUIO TEKYUOHHO2O Mamepuaia, NnO020MOBKe K JEKYUUAM

[lepen 3aHATHAME O3HAKOMUTCS C Pa3CiiOM B JIUTEPATYPE.

[TonnpoGoBaTe  chOpMyIMPOBATH UYETKHE, KOHKPETHBIE BOMPOCHI IO
HETMOHSATHBIM (hparMeHTaM, KOTOPHIE MOKHO OBLIIO OBl 331aTh MPEOAABATEINIO.
[TocTapatbcsi  cHCTEeMAaTHYECKH  OTBEUaTh HA  HABOJSIIME  BOIPOCHI
MIPENo/IaBaTelis K ayJUTOPHH.

[Tpu mporrycke JIEKIUYU M0 KaKUM-THO0 MPUYUHAM, TTOJOUTH K TIPETI01aBaTEeII0
Cc mpoch0Ol PEKOMEHIOBATH JOMOJHUTEIbHBIE MaTepHalbl JII OCBOCHUS
POMYIIEHHOW TEMBI.

[Tocie OCHOBHO# TMOATOTOBKM K 3a4eTy O€ryio MpOCMOTPETh BECh KOHCIICKT,
eci Bel mpueTe K 3aK/II0OUEHUI0, YTO HAMCAHHOE Ha KaXIoH cTpanuie Bam
JICHCTBUTEIHFHO XOPOIIO 3HAKOMO, W BBI MOXeTe uTo-Tu00 W3 HalMCaHHOTO
(Ha K01 cTpaHMIle!) MOSCHUTH TPEThEMY JIUILY, TO MOKHO OBITh YBEPEHHBIM
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B yCIIEXE.
no npakmuyeckum/ 1a00pamopHuiM 3aHAMUAM

1. Ilepen BBINOJHEHHWEM 3KCHEPUMEHTA HY>KHO XOPOILIO IMOHUMAaTh, 4TO BbI
XOTHUTE MOJIYYUTh B PE3yJIbTATE.

2. MeTtoauueckue yka3aHus K paboTaM U MHCTPYKIIMH K IpUOOpaM HaIKUCaHbl JUIs
TOr0, YTOOBl MX YMTAJIH, IMOITOMY HEOOXOAMMO HX HM3YyYUTh MaKCHMaJIbHO
noaApoOHO!

3. Ilepen BBIIOJIHEHUEM MPAKTUYECKUX M J1a0OPAaTOPHBIX padOT JUCIUILIMHBI
CTOMT HW3Y4YUThb WM OCBEXHUTb B IIAMITH BO3MOYKHOCTM M3BECTHBIX Bam
MaTEMaTUYECKUX MAKETOB 00PaOOTKU HKCIIEPUMEHTAIbHBIX TaHHBIX.

4. Tlepen BbINOJHEHUWEM pabOT, OCOOEHHO CBSA3aHHBIX C HCIIOJIb30BAHUEM
MCTOYHHMKOB JIA3€PHOT0 U3TYyYEHHUs CIEeIyeT BHUMATENbHO MPOYUTATh MMPaBUIIa
TEXHUKH O€30MaCHOCTM C TEM pacueToM, YTO MpernojaaBaTesneM Oynaer
0053aTeNbHO CIPOILIECHO 3HAHKE ITOT0 MaTepuaa.

5. BBUay OTHOCHTENBHOM CIIOXKHOCTH MPAaKTUYECKUX M JIaDOpaTOPHBIX padoT
Kypca, Ipd HEyMEJIOM OOpallleHuU ¢ MpUOOpaMu CYLIECTBYET MOTEHIMATbHAs
BO3MOKHOCTh BbIXOZa OOOpYyAOBaHUS B HELITATHBIE PEXKUMBI SKCIUTyaTallUH.
Peub mpu 3TOM HMAET HE O HApYILIEHUU TEXHUKU O€30IacHOCTH, @ O TOM, YTO
OJIMH U TOT >€ OHKCIEPUMEHTAJbHBIH pPE3yJIbTaT MOKET OBITh JOCTUTHYT
pa3IMYHBIMHM aNNapaTHbBIMH CIOCO0aMH, HE BCE U3 KOTOPBIX SBIISIOTCS
PEKOMEHIyeMbIMU C TOYKHM 3peHusi pecypca oOopynoBanus. [losTomy mnpu
BBIMOJHEHUH PA0OT JKENaTeJbHO MPUACPKHUBATHCS IOCIEI0BATEIbHOCTH
JICUCTBUMN, MPUBEIEHHON B mocoOuu. TBopueckas WHUIIMATHBA OE3yCIOBHO
MPUBETCTBYETCS, HO JOJDKHA OBbITh YMECTHOM M  COTJIACOBAHHOM C
MPENO/IaBATEIIEM.

10. ITepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Ui, MCTIOJIb3yeMbIX NIPH
OCYLeCTBJICHUM 00Pa30BaTeIbLHOIO MPOLEcca M0 AUCHUILIMHE, BKJIIYAS
nepeYyeHb NPOrpaMMHOIo odecnedeHusi 1 UHGOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM
1. Ucnonp3oBanue crenuanusupoBanHbix maketoB (OriginLab Demo, Matlab

Demo).

2. Ucnonp30BaHue CHEUAIU3UPOBAHHBIX YIPABISIOMUX NTporpaMm (B cOCTaBe
criektpoMerpuueckux AIIK u  Apyrux HCHONb3yeMbIX HW3MEPUTEIBHBIX
cuctem): OPUS 6.5, LabSpec 5, ThorLabs PM100.

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

Texnonocuu, ucnonviyemvie npu aKMUGHOU U UHMEPAKMUBHOU (opmax
00yueHus

ITpu mocTpoeHuy JEKIMOHHOTO Kypca 00JbIlI0€ BHUMAHUE yIE€JIEHO METOAAM
CTAalMOHAPHOM CIIEKTPOCKOIIMM B CBA3M C UIMPOKMM IPUMEHEHUEM €€ B
AHAJIMTUYECKUX MATEpHUAIOBEIUECKUX Leiax. [lockonbKy HecTannoHapHbIE
METOAMKHM B HAY4YHBIX HCCIECIOBAHMAX IPOLIECCOB B MaTepuagax IPEACTaBISIIOT
Ype3BbIYAIHBIA MHTEPEC, TO 3TU METOJUKU BBIIEICHBI B OTACNbHBIN OJOK C
MOAAEP/KKOM 3a CUET IPAKTUKYMA.

[IpakTnueckue u nabOpaTOpPHBIE 3aHATUSA MO AUCHHUIUIUHE «CIEKTPOCKOMHS
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TBEPJAOrO Tela» MPOBOAMUTCS B CHEIHATIM3UPOBAHHON Jabopartopuu (pusmueckoro
(akynpTeTa YHUBEPCUTETa II0J PYKOBOJACTBOM COCTABUTEIS IPOTPAMMBI.
MaructpaHnThl NOIy4at0T UHAUBUAYaIbHbIC 3aJJaHUsI Ha IPOBEJCHUE KOHKPETHBIX
uccienoBanuil. CamocTtosdTenpHas paboTa MaruCTpaHTOB CBA3aHa C MOJATOTOBKOM K
BBIMIOJIHEHUIO ~IPAKTUYECKMX M J1a0OpaTOpHBIX paboT U  odopmiieHHUEM
IPOBEJEHHBIX padOT B (popMe HAYYHOT'O OTUETA.

OOpa3oBarenbHbI MpoOLIECC B paMKax AUCHUIUIMHBI «CIEKTPOCKONHUS
TBEPAOr0 Te€Ja» MOCTPOEH Ha OCHOBE B3aMMOCBA3M YYEOHO-IIPAKTUYECKOM U
CaMOCTOATENIBHON pabOThl MArucTpaHTOB. B  MHAMBUAYaTbHOM IPAKTHKYME
KOKIBIA ~ MarucTpanT  pemaer  (parmeHt  omHoM  oOmedt  ydeOHo-
UCCIIEOBATENbCKOM 3a7aul M MPUOOPETAaeT HABBIKM HAYYHO-HCCIIEA0BATEIbCKON
pabotel. HTor camocrosiTeabHOM  pabOThl  CTYAEHTOB  YYHUTHIBAETCS B
COBOKYIHOCTHU C UTOTaMH pelieHus 0a30BbIX 3a7a4.

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 1JIA
OCyIleCTBJIEHHSI 00Pa30BaTeJIbHOI0 MpoLecca Mo JUCHUIITIMHE

st MaTepHaAIbHO-TEXHUYECKOTO obecrieueHus JUCIUTUTMHBI
«CrHeKTpoCKONHsl TBEPIOTO TeJla» UCHOJb3yeTcs o0opynoBanue nadoparopun MK
u KP-cnektpockonuu kadeapbl SKCHEPUMEHTAIBHOW (U3UKUA  (HU3UIECKOTO
dakynpTeTa KemI'V:
UK dypre cnexkrpomerp Bruker Vertex 80V mukpockornom HeLios,
Crnexrpodorometp Cnekopa M-80,
Cnexrpodoromerp CD-2000,
Cnextpometp JDC-24,
Jlazep apron-kpuntonosbiii GS-200 AKS,
CotoBsrif ontudeckuii ctos1 Newport M-RPR-36-8 (2 miT),
PamanoBckuii cnekrpometp LabRam HR B komrmuiexTe,
Non-apronossiit nazep Coherent Innova 70C-3
AtreHroatop snazepHoro uznydeHuss Newport MVA-MT-KT-DC532,
Komnbrotep tum 1 (4 mwr).

12. inble cBeJleHUs U (MJIH) MaTepHAaJIbl

12.1. Ocobennocmu peanuzayuu OUCYUNIUHDL 01 UHBATUOO0B U JIUY C
0ZPAHUYEHHBIMU 603MONCHOCHAMU 300D 08bA

Peanuzanust TUCIUTIIMHBI OCYIIECTBIISICTCS. B UHKJTIO3UBHBIX OOIIUX TPYyIINAX.

OpraHu3aimoHHO-TIEIaTOTHYECKOE COMPOBOXKIECHUE CTYACHTOB-UHBAIUIOB U
CTYJICHTOB C OTPaHMYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) HampaBieHo Ha
KOHTPOJIb OCBOCHHSI 00pa30BaTEIHHOM MPOTPAaMMBbI B COOTBETCTBUU C TpapuKOM
y4eOHOTO TIpoIlecca W THUIOBBIM WM HWHAWBUAYATbHBIM Yy4EOHBIM TUIAHOM U
BKJIFOYAET B ce0s1, MPU HEOOXOIUMOCTH, KOHTPOJIb 33 MOCEINIAeMOCThIO 3aHSTHUH,
MOMOII, B  OpPraHW3allMl  CaMOCTOSATENIbHOW  pabOThl,  OpraHU3alUI0
WHJMBUAYAJIbHBIX KOHCYJIbTALUM, KOHTPOJb MO pe3yJibTaTaM TEKYIEro KOHTPOJIS
YCIIEBAEMOCTH, TPOMEXKYTOUYHOMN aTTECTALIUH.

Ha ocHoBe WHIMBHIyaIM3UPOBAHHOTO TOAXO0Aa (MHIMBHUyaIH3aLUs
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COJEpKaHUsl, METOJOB, TeMmMIa y4eOHOW [eATEeIbHOCTH, BHECEHHUs, IMpH
HEOOXOMMOCTH, TPeOYyEMbIX KOPPEKTHUPOBOK B JEATEIBHOCTh OOydarollerocs U
IpernoAaBareiisi) OpPraHu3yeTcsl NPOBEACHHE JICKUMOHHBIX, IPAKTUUYECKUX U
71a00paTOPHBIX 3aHATUN AJis cTyaeHToB ¢ OB3.

B npomecce oOyueHuss BO3MOXHO MCIOJIb30BAaHUE PA3NIUUYHBIX (PopM
opranuzanuu off-line 3anaTuil (006CyXKIeHHE BOIPOCOB OCBOCHMS JTUCIUILIMHBI B
pamKax (OpyMOB, Uepe3 AIEKTPOHHYIO IOUTY).

[lo  gucuunmHe — pa3paboTaH  y4yeOHO-METOAMYECKMH  KOMILIEKC,
BKJIFOYAIOIIUI MYyJIbTUMEIUITHBIC TPE3EHTAIMH JEKIIMOHHOTO MaTepHasa, yueoHo-
METOJMYECKHE  pa3padOTKM M METOAUYECKHE  PEKOMEHAAIMU IS
CaMOCTOATEIIHOTO OCBOCHUS Kypca.

B mepeyeHp OCHOBHOM W JIONOJIHUTEIBHOM JIMTEPATypbl BXOIAT W3JIAHMS,
pa3MelIeHHbIE B AJIEKTPOHHON OMOIMOTEUHON CUCTEME.

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

(Pamunus, unuyuansr u donsxxcrnocmv npenodasamens )
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