MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®ENEPAIIUNA

KemepoBckuit rocy1apcTBEHHBINH YHUBEPCUTET
NHctutyT pyHIaMEHTANBHBIX HAYK

YTBEPXIAIO
Hupexrop NOH
A. M. T'ynos
CEH 2016 2016 .

Pabouass nporpaMma QM CHUILIAHBI

B3anmopaencTBue JA3€PHOro U3JYYCHHUS C BCIIECCTBOM

Harnpasnenue nmoarotoBku
03.04.02 ®dusuxa

HanpasnenHocTs (mpoduiib) MOArOTOBKH
Du3uxka KOHOEHCUPOBAHHO20 COCMOSIHUSA

YpoBeHs mazucmpamypoi

dopma 00ydeHHs
OUHAs

Kemepono 2016



Pabouast mporpaMma AMCIUILIMHEI yTBEPXkKAEHA YUeHBIM coBeToM Pu3ndeckoro ¢akynpTera
(mporokon Yyenoro coBera ¢pakynprera Ne 7 ot 20 deBpans 2012 1.)

VYTBepkIeHa ¢ OOHOBICHUAMHU YUeHBIM coBeTOM Dusnyeckoro paxkyabTera
(mpotokon Yuenoro coeta dakyiabTera Ne 7 ot 25 deBpamns 2013 1.)

YTBepkIeHa ¢ OOHOBICHUSAMHU YUeHbIM coBeTOM Dusmnueckoro pakyabTera
(mpotokon Yuenoro coeta pakynbrera Ne 9 ot 17 dheBpans 2014 r.)

YTBepkIeHa ¢ OOHOBICHUAMHU YUeHBIM coBeTOM Dusnueckoro paxkyabTera
(mpotokon Yuenoro coBera pakynprera Ne 11 ot 20 denpans 2015 1.)

VYTBepxkIeHa ¢ OOHOBICHUAMHU YUeHBbIM coBeTOM Dusnueckoro pakyabTeTa

(mpotokon Yuenoro coBeta pakynbtera Ne 7 ot 15 dheBpans 2016 r.)

Pabouas mporpamMMa IUCIUIUIMHBI 0JJ00peHa Ha 3acelaHiH Kadeapbl TeopeTHIeCKOr (HU3NKU
3aB. kadenpoii A. C. IlomnaBHoi



COJEPXAHUE

1. TlepedeHp mMIaHUPYEMBIX pE3yAbTATOB OOy4YEHHUS IO AMCLUMILIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHHUsI 00pa30BaTeNIbHON MPOTrpaMMEI TI0 HampaBlieHUo Dusuxa...4
2. Mecto auctuiuirHbl B CTPYKTYpe OOIT GaKATABPHATA ....vvvvvvvveeiiieeiiieesiiee s siiie s esieee e 4
3. O0beM IUCIUIUIMHBI B 3a4€THBIX CIUHUIAX C YKa3aHHEM KOJIMYECTBA AaKaJIEMHUYECKUX
4acoB, BbIICJICHHBIX HA KOHTAaKTHYIO paboTy 00ydaromuxcs ¢ npernojgaBaTesieM (110 BUAaM 3aHATHI) U

HA CAMOCTOSITEIBHYIO PAOOTY OOYUTAFOIIIHXCSL. ... vuvvrvresreesresseesteassesseesseessesseesseessesseesbeenessnesseennesnneaneenneens 4
3.1. O0BEM TUCUUIUIMHBI IO BHAAM YYCOHBIX 3aHATHH (B ACAX ) ..ivveesvreesireesnreessreessineessns 5

4. CopepxaHue ITUCHUIUIMHBI, CTPYKTypHpPOBAaHHOE MO TeMmaM (paszenaM) C  yKa3aHHeM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJEMHUYECKUX YaCOB ¥ BUIOB YUCOHBIX 3AHATHH ....vovvveaneeeiieanenne 5
4.1. Pa3genbl AUCIUIUIMHBI U TPYJOEMKOCTD 10 BUJIaM Y4E€OHBIX 3aHATHN (B aKaJIEeMHYECKHUX

1 E 1ot ) T TP PP P PPRTOUPRTOR 5
4.2 CopepxaHue TUCHUILTUHBI, CTPYKTYPUPOBAHHOE IO TEMAM (PA3ACTAM) ....vvverveerireanreennsns 6

5. [TlepedyeHp y4eOHO-METOIUYCCKOTO OOCCIEUCHHSI JUISI CaMOCTOSTEIIBHON  paboThI
OOYUAFOIITUXCS TIO JIACIIUATIIIFIHE ......vventeesseeasseesuneanseessseasseessseanseessneaseessseassesssneasseeanseeaseeanneenseesnneessneansessns 7
6. @oH/T OLIEHOYHBIX CPEJICTB ISl MPOBEICHUS MPOMEKYTOYHON aTTECTAI[MH OOYJArOIIUXCS

Jw (010 (o) 80500 010 05 (< MTRTT TR 7
6.1 ITacriopt (hoHIA OTICHOYHBIX CPEICTB MO JTACITUTITHHE ... cevvvevveeseeessreesseesneesssnesssessseessesses 7

6.2 TUnoBbIC KOHTPOJIBHBIC 3aIAHUS HITH UHBIE MATCPHAIIBL...c.vvveesreessireesireesseessssneesseeesnns 10

6.3 Meronuueckue MaTepuaibl, OIPEEIIAIOIINe MPOLeyphl OLIEHUBAHNS 3HAaHUH, YMEHUH,
HABBIKOB U (WJIH) OMBITA IEATEIbHOCTH, XapaKTePU3YIOIIHE dTanbl HGOPMUPOBAHHS KOMITETEHIUH .12

6.4 baybHO-PEUTUHIOBASI CUCTEMA YUETA YCHEBACMOCTH ...vvvvveerreinnreesneessreesseeenesssnesneessneas 12

7. IlepeyeHb OCHOBHOH M JONOJHUTEIbHON y4eOHOW JUTepaTypbl, HEOOXOIUMOW JUIs
OCBOCHUST JIFICTIHTIITITHBL ... ... vteesteessestee st et st et se bt e et e stk e st e s s e b et e et b e bt e st e bt e bt e bt e s e b e e n e e e nne s 12
a)  OCHOBHASL YUEOHAS JIUTEPATYPA 1.uviuvreriesrissesiteesissresieessesssssseessesssessessseasnssssssnessnesseesneas 12

0)  JTOTOJHUTENBHAS YUEOHAS TUTEPATYPA: -rveuvrrerreernreareeasreesneessreessesasneesseessneessesaneesnnesnes 13

8. Ilepeuenbp pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW CeTH "NuTepHer",
HEOOXOIUMBIX TSI OCBOCHUS TUCIIAIIIIIHBL. ...ccevvvuunsssesssssssssssssesssssssssssasssssssssssssssnssesssesssssssnssseessessssnes 13
9. Meronmueckue yKa3aHus A 00Y4aroUIUXCs IO OCBOCHUIO JUCHUIUIAHBI ....vovvvervieeriieenenn, 13

10. IlepeueHp WH(POPMALMOHHBIX TEXHOJOTMM, MCIONB3YEMbIX TPU OCYLIECTBICHUU
00pa30BaTENBHOTO MPOLECCA IO JTUCIIHIIIIIHE ...euvivverriesrissessteasriassesseessessesssesssesssesieesreanesssesneesnessnesneas 14
11. Onucanume MaTepuaibHO-TEXHUYECKON O0a3bl, HEOOXOAMMOM [UIsl  OCYUIECTBIICHUS
00pa30BaTENBHOTO MPOLECCA IO JTUCIIHIIIIIHE ...euviuvrirriesrissessteessisssesseessesssesseesnesssesseesreanesssesseesnessneseeas 14
12. VIHble CBEACHUS U (MITH) MATEPHAIIBL «...veeuevienreesireesseessneeseessneesseesnneassesssneesneesnneessneaneenneesnnes 15

12.1. TlepeyeHp o00pa3zoBaTeIbHBIX TEXHOJOTMHA, HCHOJIB3YEMBIX IPH OCYILECTBICHUH
00pa30BaTEIBLHOTO MPOIIECCA TTO JTUCIIUTIIIIIHE ...uvvveessrresssreessreeessteeessseessssesssssesssssesssssesssssessnssessnsneens 15
12.2. OcobeHHOCTH peanu3aluy JUCUUIUIMHBL Ui MHBAJIUJIOB U JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JIOPOBB . ...ccuveietriessrteststestssesstesesssasessseesassee s asbe s e ssn e s e sa s e s e sen e e s bn e e s be e e s bn e e s nneesanes 15



1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCIHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHUS 00Pa30BaTeJIbHOI
nporpamMMmsbl o HanpasJjieHuo Quzuxa

B pesynsraTte ocBoenusi OOIl OGakanaBpuarta oOydaroIIMICS JOJKEH OBIAICTD
CJIEYIOIIMMU pe3ybTaTaMu 00YUYEHHUsI 110 TUCIUILINHE!

Ilepeyenns miIaHMpyeMbIX pe3yJibTa-

Koo xkomne- Pe3yabrarsl ocBoenuss OOII p
N TOB 00y4eHHs MO IMCUHUILINHE
menyuu Cooepircanue komnemenyuii y AL
[1K-1 CIIOCOOHOCTBIO CaMOCTOSITEJIBHO CTaBUTH | 3HATHL. 0a30Bble (PU3NYECKUE MPHUHIIM-

KOHKpPETHBIE 3aJjaud HAy4YHbIX HCCIIEJO- | I1bl TE€HEpAIH JIA3€PHOTO U3Jy4yeHUs U
BaHUI B 00sacTu (pU3MKM U pelaTh UX C | CBOMCTBA JIa3epHBIX IyYKOB, METOJbI
IIOMOUIBI0 COBPEMEHHOI amnmapaTypsl W | [DIJAHUPOBAaHUS HAy4YHBIX HCCIIEIOBa-
MH(GOPMALIMOHHBIX TEXHOJOTUI C MCIIOJIb- | HUM.

30BaHUEM HOBEHIIIETO0 POCCUICKOro W 3a- | YMeTh. ONpeeisiaTh HeoOXouMble Xa-
PYOEKHOTO OIbITa PaKTEPUCTUKH JIA3€PHBIX YCTPOMCTB B
3aBUCUMOCTH OT TUIA KOHKPETHOI'O
00BEKTa, OIpPENeNsATh ONTUMAIIbHYIO
IIOCJIEIOBATEIBbHOCTh  JICUCTBUU  IIPH
BBITNIOJTHEHUH UCCIIEI0BAaHUM.

Baagerb: HaBbIKAMM  IIPAKTHUYECKOU
paloThl C JlazepaMu pa3InYHOIO THIIA,
HaBbIKAMHU aHAJIM3a MPOMEXKYTOUYHBIX
PE3YJIBTATOB Il KOPPEKTUPOBKY IIJIaHa
HCCIIEOBAHUMN.

2. Mecto nucuuiuiaibl B cTpykrype OOII 6akanaspuara

JlaHHas TUCHMIUIMHA OTHOCUTCA K «MaTeMaTHYECKOMY U €CTECTBEHHOHAYYHOMY
uKITy. JlucuumimHa mo BEIOOpy».

N3ydenne nuciuiuivHbl «B3auMoaencTBue na3epHOro U3JIyd4eHHUs C BEIIECTBOM»
0asupyeTcss Ha 3HAHUSIX CTYJICHTOB TOJYYEHHBIX MPU U3YYCHUH TUCHUTUINH «OO0ras
busuka», «Pu3nKa KOHJESHCUPOBAHHOTO COCTOSTHUS». (711 OCBOCHMS TaHHOWU TUCIU-
TJIMHBL HEOOXOUMO 3HAHHME OOIMX KYypCOB (PU3WKH, pslia pa3/elioB TEOPETUUECKOM
¢bu3uKY M PU3MKK KOHJICHCUPOBAHHOTO COCTOSTHUS. JlaHHBIN Kypc siBhsieTcss 6a30i st
OCO3HAHHOTO MCMOJB30BaHUS CTYICHTAMH MPU BBIMOTHEHUH MAruCTEPCKUX JHCCEepTa-
U JaHHBIX MO B3aMMOJICUCTBUIO JIA3€PHOTO W3JIYYCHHS C BEIIECTBOM, a TaKKe IS
OCBOCHHMS TIPAKTUYCCKUX HABBIKOB PaOOTHI C JIa3€pPHOW TEXHUKOW B KauyeCTBE CIICIHA-
JIUCTA.

JlucruminHa u3ydaeTcs Ha 2 Kypce MarucTpaTypsl B 1 cemectpe.

3. O0beM QMCHUILVIMHBI B 32a4€THBHIX €IMHUIIAX ¢ YKA3aHUEM KOJIM4YeCcTBa
aKaJeMH4YeCKUX YaCOB, BbIICJIEHHbIX HA KOHTAKTHYIO pa00oTy 00y4aroImnxcs ¢
npenojaasaresyemM (Mo BUAAM 3aHATHH) U HA CAMOCTOSITEJIbHY IO
padoTy o0y4arommxcst

OO6mast Tpya0eMKOCTh (00BhEM) AUCITUIUIMHBI COCTaBISACT 3 3a4YETHHIC €IUHUIIBI
(3E), 108 akageMuyecKux 4acoB.




3.1. O0vém oucyunaunvt no eudam yueonvix 3anamuii (6 uacax)

Buj y4eOHoii padoTsl

Bcero uacos

OO6m1ast TpPyJ10€MKOCTh JUCHUTUIAHBI 108
KonTakTHas pabota oOyuaromuxcs ¢ mpernoaaBareneM (Mo Buaam 32
y4eOHBIX 3aHATHI) (BCETO)
AynutopHas pabota (Bcero): 32
B T. YUCJIC:
Jleknnn 16
[IpakTrueckue 3aHATUS
JlaGopaTopHbie pabOTHI 16
B T.4. B aKTUBHON U MHTEPAKTUBHOMN (hopmax
Bueaynuropnas pabota (Bcero): 40
B ToMm uucne - uHmuMBHayanbHas paboTa OO0y4arOIIUXCS C
PenoJIaBaTeieM:
KypcoBoe nmpoexktnpoBanue
TBopueckas pabora (pedepart, MPOeKT)
CamocTosiTenbHast pabota o0ydaronmxcs (BCero) 40

Bun  nmpomexyrouHon oOyuaromerocst  (3a-

YeT/IK3aMEH)

aTTcCTalnn

3K3aMeH — 36
qac

4. Coagepxanue TUCHUIUINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3gesiam) ¢
yKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYeCTBA AaKaJleMHUYEeCKHUX YaCOB M BU/I0B

Y4eOHBbIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl u mpyooemKocms no 6U0am y4eoHoviX 3aHAmuil

(6 akademuueckux uacax)

< Buabl yueOHBIX 3aHATHI, BKJIIOYAS ca-
.§ g MOCTOSITeJIbHYI0 padoTy 00y4yarommxcs U ®opmbI TeKy-
N E E TPYA0EMKOCTh [Iero KoH-
" | Paszmen JMCHMIUIMHBI | 3 5 (B wacax) TPOJIsi ycHeBa-
n/n g3
é % | ayIuTOPHBIE YUeOHDBIE 32~ | (pvioaroorany ag €MOCTH
C HsTHsI padoTra 06ydaomuX-
eero| sexun | P c,.
1. | CsoiicTBa JIa3epPHBIX 2 4 10 3ammura Jabo-
MTY4KOB. paTopHOi  pa-
060ThI Ne 1
2. | AToM B moJyie CHJIbHOM 4 3
CBETOBOM BOJIHBI. MHO-
ro()OTOHHBIE MTPOIECCHI.
3. | I'enepanus BBICIIIHX 2 3 10 3amura jabo-
rapMOHUK paTopHOW  pa-
60T1b1 Ne 2 KOH-
TpOJIbHasE  pa-
6ota Nel.
4. | BBEICOKOMHTEHCUBHOE 6 4 10 3ammura J1abo-
BO3JICHCTBHUE JIA3€PHOTO paTtopHOM  pa-

5




o Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-
§ ’g MOCTOSITEJILHYIO Pa0oTy o0yyaomuxesa 1 | q, OpMbI TeKy-
N Bl TPY10€MKOCTh 1ero KOH-
® | Paspen amcummimnbl | 5 é (B Hacax) TPOJisl ycneBa-
n/n g S
& % | ayauropHble y4eGHbIe 32- CaMocTosiTe L HAS €MOCTH
C HsTHS paGoTa o0y4arouux-
BCero JeKIuH NpaKkTH4YecKue cAa
3aHATHSA
U3IYy4YCHUSI Ha MaKpOCH- 60Tbl Ne 3 koH-
CTEMBI. TpoJIbHas  pa-
60Ta Ne2

5. | Bo3nukHoBeHHE Ja3ep- 2 4 10 3ammra jabo-

HOU ILJIa3MBl. paTtopHou  pa-
60ThI Neo 4
pedepatsl

4.2 Cooeprrcanue oucuyuniunvl, CHpyKmMypupoeantoe no memam (pazoenam)
No HaumenoBaHue pa3jaeJia Coxepanme
JAUCUMILTHHBI
1 CBoiicTBa 1a3epHbIX MTyy-
KOB.
Cooepoicanue N1eKyuoHH020 Kypca

1.1. | I[IpuHUMOBI TeHEpaLUH CpoiicTBa Ja3epHBIX IyYKOB: MOHOXPOMAaTUYHOCTb, KOTEPEHT-

Ja3€PHOTO U3ITyYCHUS. HOCTh, HalPaBJICHHOCTb, CIIEKTpaJibHasl APKOCTh. KBaHTOBHIE CH-
CTEMBI B I10JI€ JIA3EPHOTO M3JIyYEHHUs.

Temvl 1a60pamMOPHLIX 3aHAMULL

W3yuenue npuHuuna pa- | M3MepeHue sHEprum J1a3epHOro M3IY4YEHUs, JJIUTEIBHOCTH HM-

0O0TBI, yCTPOWCTBA, CBOM- | MyJibca, paclpeieeHe NHTEHCUBHOCTH JIa3€PHOT0 MyYKa.

CTBa UMIYJIbCHOM J1a3ep-

Hoii yctaHoBku LQ929.

2 ATOM B 1oJsie CUJIbHOU
CBETOBOM BOJIHBI. MHO-
ro()OTOHHBIE MTPOLECCHI.

2.1 | ATom B moJie CHIIBHOM OnnodoTtonHble mporieccbl. MHOTO(OTOHHBIE TIpoIecchl. Bepo-
CBETOBOH BOJIHBI. ATHOCTH MHOTO(OTOHHBIX MTPOLIECCOB.

2.2 | DKcrepuMeHTaIbHbIE MHoropoToHHas HOHM3aLUHUs aTOMOB. MHOro()oTOHHOE BO3-
uccliel0BaHUs MHOTO- Oyxnenue aroma. TeopeTuueckoe omumcaHue MHOTO(OTOHHBIX
(OTOHHBIX TPOIECCOB. | MPOIECCOB.

Temvl 1a60PAMOPHLIX 3AHAMULL
HccnenoBanue onruyde- V3MepeHune SHEPrHH JIa3epHOTO HM3ITydeHHsl. MeToa ONTHKO aKy-
CKUX XapaKTepUCTUK cBe- | CTHKH. [lokazatenb sKCTHMHKIMHU. [TpuHIMMIBI paboOTHl OCHMILIO-
TOpPACCENBAIONINX CHCTEM | rpada C BRICOKMM BPEMEHHBIM pa3peIIeHHEM. .
METOOM ONTHKO-
aKyCTHKH.
3. I'eneparus BBICIIUX rap-
MOHUK
3.1. | I'enepauus Beiciux rap- | Bo3Oyxaenue BTopoit rapMoHUKH. Bo30yxkaeHHne BBICIIUX Tap-
MOHUK MOHMK. MeTozbl ocyuiecTBieHUs] (a30BOro CHUHXpOHM3Ma. Bos-
OyXJeHue BBICIINX TApPMOHUK JIa3€PHBIM H3JIYYCHHUEM B peasb-
HBIX cpefax.
4, BBICOKOMHTEHCUBHOE




e HaumeHoBaHue pa3jaesa Conepsanne
AUCHHUILINHBI

BO3JIEUCTBUE JIA3EPHOIO

M3JIy4CHHUS HA MAaKpOCH-

CTEMBI.

4.1. | Onrtudeckuid mpo6oii ra- | OOmue 3aKOHOMEPHOCTH B3aMMOJICUCTBUS W3IIYYCHUS C ILJIa3-

3a. Mo#. OCHOBHBIE YepThl SIBICHUS ONTUYECKOro nmpobosi. Monuza-
1S ras3a 3JIEKTPOHaMH, YCKOPEHHBIMU IIPU CTOJIKHOBEHHUSX C
aTOMaMU B HOJIE U3JIy4YEeHUs

4.2. | JleficTBue na3epHOTO HecranuonapHas npoBoguMocTs. Pa3pylieHue HOMUHAIBHO 4M-

W3JIyYeHHS Ha MMPO3pad- | CTHIX AUAIEKTPUKOB. Paspymienus, o0ycaoBIeHHBIE JIOKAJTbHBI-
HbI€ TUIJIEKTPUKHU. MU MUKPOCKOIHUYECKUMHU MPUMECAMH. PaspylieHue mpo3padHbIx
TeJl.
4.3. | HeiicrBue nazepHoro u3- | HarpeBanue nosepxHocTu Metasuia. [lnaBienue u ucrapeHue mMe-
Jy4eHHUs] Ha METaJUIbl. TauIOB. TEXHOJOTHYECKHE MPUMEHEHHUs JIA3€pHOTO M3Iy4EHUs
npu 00pabOTKE METAJIIOB
Temvl 1a60pamMOPHLIX 3aHAMULL
OnTrueckuii mpoOoii B N3mepenne 3Hepruu JazepHoOro M3nydeHus. IInoTHocTh sHepruu
ra3e u JU3JIEKTPHKE. na3epHoro usnyudeHus. KamnbpoBka sHEpruu Jla3epHOTO H3IIy4e-
HUS TI0 HEUTPAJIbHBIM CBETOQWIBTpAM. DIEKTpUYECKas Harps-
YKEHHOCTD TOJIsl ONITUYECKOTO MPo0osl.
5. Bo3HukHOBEHUE na3ep-
HOU IIJIa3MBl.

5.1 | Jlazepnas mna3zma. [Tornouienue naszepHoro u3iaydeHus B niaszme. [lepemada snep-
THH OT 00JAacTH MOTJIOMIEHUS U3TY4YeHHs K TUIOTHOM mia3me. Jla-
3€pPHBIA TEPMOSIAECPHBIA CHHTES.

Temvl 1a00PAMOPHBIX 3AHAMULL

HccnenoBanus noporo- Kputnueckast sHeprus Jia3epHOro MHULMHUPOBaHMS. bpuzaHTHBIE
BBIX XapaKTEPUCTUK B3pbIBUaThie BemlecTBa. [lopor paspymenus. Kpusas uactoctu
B3PBIBUATHIX MATEPUAJIOB | B3PHIBOB.

Ha OCHOBE OpU3aHTHBIX

B3PBIBUATHIX BEILIECTB

5. IlepevyeHb yueOHO-METOANYECKOT0 00ecredeHus A5 CAMOCTOATEILHOM PadoThI

00y4ar0IUXCA M0 JUCHUIJINHE

1. Ontnueckue u mazepHsie Texnonoruu [Tekcr]| : CO.ct. / B.A. AnekceeBa; Pen. B.H. Bacunnes. -
Cankr-IlerepOypr : Cn6 TUTMO(TY), 2001.

2. ®usuka u onTrka yazepos [Tekcr] : mpaktuky™m / M. C. Manak, B. B. XykoBckuii, A. A. PeikeBuy. -
Munck : U3a-Bo BI'Y, 2004.

3. Ipuknannas ontuka [Tekct] : yued. mocobue s By3oB / [JI. I'. bebuyk [u mp.]] ; mox pen. H. I1.
3aka3HoBa. - 2-e u31., crep. - Cankr-IlerepOypr ; Mocksa ; Kpacnozgap : Jlans, 2007. - 312 c. : puc.,
Tabn. - (YaeOHuku s By30B. CrieruanbpHas JUTepaTypa).

6. ®OH/1 OLICHOYHBIX CPEACTB JIsl NPOBEICHUA IPOMEKYTOYHOM aTTecTAluN
00y4yaroumuxcst Mo JUCHUIIMHE

6.1 Ilacnopm ¢honoa oyenounvix cpeocme no OucyunIune

/o

KonTponupyemsie paznensi (Te-

Mbl) JUCIUTUTHHBI

(pe3yabpTaThl 1Mo pa3zenam)

Koa xoHTpoiupyeMoi komme-
TeHUUU (WM €€ YacTH)

HAaUMEHOBAaHUE OLIEHOY-
HOT'O CpEeACTBA




CBolicTBa JIA3€PHBIX MTYyUYKOB.

IIK-1

3Harh: 0a30Bble (UIMYECKUE
MPUHUMUIIBI T€HEpalHK Ja3ep-
HOTO U3JIy4E€HHUs M CBOWCTBA
JA3epHBIX IYYKOB, METOJIbI
MJIAHUPOBAHUSI HAYYHBIX MC-
CJIEIOBaHUH,

YMerb: omnpenensitb HE00XO-
JUMBIE XapaKTEPUCTUKU  Jia-
3€pHBIX YCTPOWCTB B 3aBUCH-
MOCTH OT THUIIAa KOHKPETHOIO
00beKTa, ONpeaensITh ONTH-
MaJbHYIO MOCJIEN0BATEIbHOCTD
JICUCTBUM TIPU  BBIOJIHECHUHU
HUCCIIEIOBAHUM.

Brnanets: HaBbIKaMU MpPaKTH-
4yeckoil paboThl C Jlazepamu
pPa3IMYHOTO THUIIA, HaBBIKAMHU
aHaJau3a IPOMEKYTOUHBIX pe-
3yJbTATOB JIJII KOPPEKTUPOBKH
IJIaHa UCCIIEI0BAaHUM.

3amura  nmabopaTopHOI
paboter Ne 1

ATOM B ITI0JIE CHJIBHOW CBETOBOM
BOJIHBI. MHOTO(OTOHHBIE TMPO-

OECCHI.

MK-1

3Harb: 0a3oBble (U3NYECKUE
MPUHIUIIB TEHEpaluK J1a3ep-
HOTO U3JIyYE€HUS U CBOKCTBA
JA3epHBIX  IMYYKOB, METOJIbI
TUTAHUPOBAHUS HAY4YHBIX HC-
cJIeJOBaHUH,

YMeTh: ompeaensiTh Heo0Xo-
JTUMBbIE XapaKTEPUCTHUKU  Jia-
3€pHBIX YCTPONCTB B 3aBHCH-
MOCTH OT THUIAa KOHKPETHOTO
00BeKTa, OMNpeAeNsTh OINTH-
MaJbHYIO TIOCIIE0BATEIHLHOCTD
JIEUCTBUA TIPU  BBIIIOJIHEHUU
HUCCIIETOBAHUN.

Bnagerb: HaBBIKAMH TMPAKTH-
4yecKkol paboTel ¢ Jazepamu
pa3IMYHOTO THIA, HaBBIKAMU
aHajgn3a MPOMEXKYTOUHBIX pe-
3YJIBTATOB JJIsi KOPPEKTUPOBKHU
IJIaHa UCCIIEIOBaHUM.

3ammra  J1abOpaToOpHOU
paboTsl Ne 2

FCHCpaI_II/ISI BBICIHIUX TapMOHHK

IK-1

3HaTh: Oa3zoBble (uzHUECKHE
MPUHIUIIBI TeHEpaluK Ja3ep-
HOTO M3JIyYE€HHS WU CBOWCTBA
JA3epHBIX  IYYKOB, METOJIbI
IUTAHUPOBAHUSL HAy4YHBIX HC-
CJIEJOBAHMM.

YMeTh: ompenensaTh HeoOXxo-
TUMBIC XapaKTePUCTUKU  Ja-
3€pHBIX YCTPOWCTB B 3aBUCHU-
MOCTH OT THUIA KOHKPETHOIO

KontponbsHast paborta Nel




00beKTa, OMpenensITh ONTH-
MaJIBHYIO TIOCJIEIOBATEIHHOCTh
JICUCTBUA TIPU  BBINIOJIHEHUU
HCCIICIOBAHMH.

BrnaneTs: HaBbIKAMU TMpPaKTH-
4YecKol paboTel € Jlazepamu
pPa3IMYHOTO THUIIA, HaBBIKAMHU
aHaJM3a MPOMEXKYTOUYHBIX pe-
3yJbTATOB JIJII KOPPEKTHUPOBKH
ILUTaHA UCCICIOBAHMIA.

BricokOMHTEHCUBHOE

BO3JIEH-

CTBHUC JIa3CpHOI'o U3JIYYCHHSA Ha

MaKpOCHUCTEMBI.

IIK-1

3Harh: 0a30Bble (UIMUYECKUE
MPUHLIMIIBI TeHepaluu Jazep-
HOTO M3JIy4E€HHs M CBOWCTBA
Ja3epHBIX  MYYKOB, METOIbI
MJIAHUPOBAHUSI HAYYHBIX HC-
CJI€IOBaHUH,

VYMerb: ompenensiTh HE00XO-
JUMBIE XapaKTepUCTUKU  Ja-
3€pHBIX YCTPOWCTB B 3aBUCH-
MOCTH OT THIa KOHKPETHOTO
00beKTa, OMNpeaensITh ONTH-
MaJIbHYIO TIOCJIEI0BATEIbHOCTh
JICUCTBUM TIPH  BBIOJIHECHUHU
UCCIIEI0BaHUN.

Brnanets: HaBBIKAMU MpPaKTH-
yeckoil paboThl C JazepamMu
pa3IMYHOTO THIMA, HAaBBIKAMU
aHaJgn3a MPOMEKYTOUHBIX pe-
3yJIbTATOB JJIsi KOPPEKTUPOBKHU
TJ1aHa UCCIIEI0BAaHUM.

3amura  nmabopaTopHOI
paboter Ne 3
KontponbHas pabota No2

Bo3aukHOBeHUE
IJIa3MBI.

Jla3epHOM

MK-1

3Hath: 0a3oBble (UINYECKUE
MPUHIMIIBI TEHEpAlNK J1a3ep-
HOTO U3JIyYEHUS U CBOKCTBA
JA3epHBIX  IYYKOB, METOJIbI
TUTAHUPOBAHUS HAYYHBIX HC-
CJIeOBaHUH,

YMeTh: ompenenirtb HeoOxo-
JTUMBIE XapaKTEPUCTHUKUA  Jia-
3€pHBIX YCTPONCTB B 3aBHCH-
MOCTH OT THUIa KOHKPETHOTO
00BeKTa, OMpeAeNsiTh OINTH-
MaJbHYIO TIOCTIE0BATEIHFHOCTD
JIEUCTBUA TIPU  BBIIIOJIHEHUU
HUCCIIETOBAHUN.

Bnagerb: HaBBIKAMH TMPAKTH-
4yeckod paboThl C Jiazepamu
pa3IMYHOTO THIA, HAaBBIKAMU
aHaJM3a MPOMEXYTOUHBIX pe-
3yJbTaTOB JJII KOPPEKTUPOBKU
IJIaHA UCCIEIOBaHUMN.

3amuTta  abopaTopHOM
pabotel Ne 4
Pedepatst




6.2 Tunoevlie KoHmpoabHBIE 3A0AHUA UTU UHBIE MAMEPUATIbL

BOI[pOCLI K 9K3aM€E€HY N0 TUCHUIIJIHHE

1.

wmn

No ok

«©

10.

11.

12.
13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
27.
28.

29.

30.
31.
32.

33.
34.
35.
36.
37.

CBolicTBa JIa3€pHOT0 U3TyYCHHUS.

JInneliHas MOJSIpU3ALUSA U JUHEHHOE pacCesiHUE CBETaA.

BeposTHOCTH MEXYpPOBHEBBIX IEPEXOJ0B B aToMaxX. KBaHTOBO-MEXaHHUYECKOE U 110~
JIYKJIACCHYECKOE ONMCAHHUE.

BupryanbHble 1 peaibpHble ONTHYECKHUE NMEPEXOABI FJIEKTPOHA B aTOME.

Henunelinag nonsgpusanus U HEJIMHEWHbBIE BOCIIPUUMYUBOCTH.

OnnodoToHHOE 1 MHOTOOTOHHOE BO30YKICHIE KBAHTOBBIX CHCTEM.

Ymmmpenue ypoBHEH B KBAHTOBBIX CUCTEMAaX U €ro BIMsSHUE HAa 3P PEKTUBHOCTH MHOTOPOTOH-
HOTO BO30Y)K/ICHHS.

MHorohpoToHHOE BO30YKIEHUE peabHBIM JIa3epPHBIM H3lTydyeHreM. CTaTUCTHUECKUi GakTop.
Ponb npomexxyToyHOro pesoHaHca B MHOrooTOHHOM BO30ykaeH. MHOrodoTOHHAs pe3o-
HaHCHAas CIIEKTPOCKOIIHS.

doronoHu3anus, Haa0apbePHBIA pacmajl U TYHHEIMPOBAHHUE B TOCTOSSHHOM AJIEKTPUYECKOM
rosie. Y C0BUs OCYLIECTBIICHUS HEJIMHEHHON HOHU3ALMHU B I10JI€ JIA3EPHOTO U3IyYECHUS.
[Ipsmoiil u pe3oHaHCHBIN MPOIIeCCHl MHOTO(POTOHHON HOHU3AUU. MeTo MHOTO(OTOHHON
PE€30HAHCHOW MOHU3AIMOHHOW CIIEKTPOCKOIIHH.

JIByxcTyneHuyartas ceJeKTUBHas (OTOMOHHU3AIMNSI ATOMOB.

CenekTUBHOE BO3/ICHCTBHUE JIA3€PHOTO U3JIYUYCHHUS HA MOJICKYJIBI.

Hapymienue cenekTUBHOCTU MPU BO30YKJACHUU JTa3€PHBIM U3TYyUYECHHEM.

YpaBHeHUss MakcBelia Juisl THHEHHON W HEIMHSHHOU cpea. Y ciioBus (a30BOTO CHHXPO-
HU3Ma.

Bo30yxkaeHne BeICIIHX rapMOHUK. [IpakTHdecKkne MeTo bl OCYIIeCTBICHUS ()a30BOTO CHH-
XPOHU3MA.

CBsi3b Tpex BOJIH B KBaJpaTU4HOH cpene. CMelIeHne 4acToT.

BrinyxaeHnHnoe paccessune Manaensiutama — bpuiitosHa.

CBs13b 4eThIpex BOJH B KyOMYHOM cpeje. 3aKOH COXpaHEeHHs yuciaa GOTOHOB U €ro clel-
CTBHUSL.

O6parienre BOJTHOBOTO ()POHTA MPHU YETHIPEXBOJIHOBOM B3aUMOJICHCTBUH.
[TapameTpuyeckasi reHepalusi CBETOBBIX UMIYJILCOB CBEPXKOPOTKOMN JIUTEIbHOCTH.
KonndecTBeHHBIE XapaKTEPUCTUKH NIpOllecca HEIMHEHHON pedpaKuui.
CamodokycrpoBKka UMITYJIHCHOTO Ja3€PHOTO U3IYYEHUSI.

SIBreHMEe CaMOMHAYIIMPOBAHHOW MPO3PAaYHOCTH.

OnTuueckuii mpo0Ooii B razax. MexaHn3Mbl HETMHEWHON HOHU3AINH, MIOHU3AIINY Ta3a dJIeK-
TPOHAMH, YCKOPEHHBIMH B TI0JI€ U3TyUCHHUS.

JluHamuka 1ra3Mel, 00pa30BaHHON HOHU3AIIMEH ra3a.

OnTruueckoe pa3pylieHne HOMUHAIBHO YUCTHIX MTPO3PAYHBIX TUIJICKTPHUKOB.

OnTHydeckoe pa3pyiieHue Mpo3pavyHbIX JUIIEKTPUKOB, 00YCIOBICHHOE JTOKATbHBIMU MaKpO-
npuMecsMu. DPDeKT HaKOTIIeHUS.

OTpaxeHue U MOTJIOIIeHUE U3TyUYeHHUsI HEMpo3pauHbIMU MaTepuanamu. HarpeBanue noBepx-
HOCTH METaJliIa.

DMUCCHUS YaCTHUIl C TOBEPXHOCTU METAJLIOB.

[lnaBnenue u ucnapeHne MeTajaoB.

BrusHue OKUCIEHUS METATITHYECKON TOBEPXHOCTH MPU OOTYISHUH Ha MPOIIECCHI IIaBIie-
HUS U UCTIAPECHUS.

duznueckue mpolecchl, MPUBOAAIINE K 00pa30BaHUIO JIA3EPHOU TJIa3MBI.
DKCIEpUMEHTAIIbHBIE METObI HCCIIEIOBAHMS JIA3EPHON IJIA3MBI.

OcHoOBHBIE XapaKTEPUCTUKH TIA3MEHHOTO (hakena.

Kputnueckas mioTHOCTh Ja3€pHOM MJIa3MBl.

[Tornomenue na3epHoro usnnyuyeHus B miasme. [lepenada srepruu oT 00J1aCTH MOTIIOMICHUS
W3JIy4E€HHUS K INIOTHOM I1a3me.
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38.

JlazepHblil TEPMOSIICPHBIA CUHTES.

KOHTpOJILHLIe BOIIPOCHI K J'IaﬁOpaTOPHOMy MNPAKTHUKYMY 110 TUCHUIIJINHE

ocoukrwhE

~

10.

11.

12.
13.

14.
15.
16.
17.
18.
19.

20.

Ornucarh ONTHYECKYIO CXEMY Jlazepa.

[TpuHnMn peanusanus cCaMOCUHXPOHU3ALUU MTPOJOIBHBIX MO/ B JIa3epe.

[Tpuniun paboThl CUCTEMBI CENEKIIMH TUKOCEKYH/IHOTO MOHOMMITYJIbCA U3 1IyTa.

[ToueMy B yCHIUTEIBHBIX KacKaJax ja3epa UCIOIb3YETCs paCXOASIIUNACS MydoK?

KakoBo npenenpHOe BpeMeHHOe paspernienue ocuuuiorpagos C8-12 u C7-19?

Uem onpenensercs BpEMEHHOE pa3pelieHHe CIIEKTPOMETpa MPU PETUCTPALIUU CBETOBBIX
curnanoB @DV wHa ocummtorpagax C8-12 u C7-19?

Kaxkoe Bpemennoe paspemienue oobecrneunBaror ®IY-97 u DY D-M?

Kakue TexHnueckue npueMbl UCIIOIb3YIOTCS ISl CHHXPOHU3ALNHU 3aI1yCKa Pa3BEPTOK
ocuusuiorpaoB U perucTpUpyeMoro curuana?

Onucarbh ONTHYECKYIO CXEMY JIa3€pPHOI YCTaHOBKH.

[TpuHIMnD peanusanuu pexuMa MOTyTUPOBAHHOM TOOPOTHOCTH B TeHEpaTOpE JIa3epHOM
YCTaHOBKH.

[TpuHIMI BpeMEHHOW MPUBSI3KH PETUCTPUPYEMBIX CUTHAIIOB C IIOMOIIBIO PEMEPHBIX
HMITYJIbCOB.

KaxoB npuHIun paboTsl U3MEepUTENS MOIIHOCTH U S3Heprun UMO-27?

Kaxkoit meTon perucrpainuu o6ecreunBaeT NpsMoe U3MEPEHHE ITTUTEIIHBHOCTU MUKOCEKYHTHBIX
HMITYJIbCOB?

[Touemy yrmoBast HacTpoiika pa30Boro CHHXpoHU3MA JUIst 2 ¥ 4 TApMOHHUK OCYILIECTBIISIETCS BO
B3aMMHO MEPIEHIUKYISAPHBIX TUIOCKOCTSIX?

Kakas ontuyeckas XapakTepucTUKa ONPEeNsieT UCI0b30BaHne (GUIBTPOB U3 IIBETHOIO
CTEKJIa JUIsl CeJICKIIUU TapMOHHUK?

IloueMy npeANOYTUTENBHEE OCYLECTBIIATH CENEKINI0 TADMOHMK CIIEKTPAIbHOW IPU3MON?
[ToueMy JTMiHA BOJTHBI TApaMETPUUECKOI reHepaluy 0O0JIbIIe JUIMHBI BOJHBI HAKauKu?
V3MeHUTCs 1M MOpOroBasi 3HEPTUsi CBETOBOrO MPOOO0s B ra3e Mpu U3MEHEHUHU CBETOCUIIBI
dhoxycupyromeit muu3e? [louemy?

Kak n3MeHuTCs moporosasi ”HTEHCUBHOCTh CBETOBOTO MPO0OsI B ra3e MpH MOBBIIEHUN
TTaBJIEHUS [IOCIIEIHETO?

Ecnu nasepHoe uzinyueHue aeicTByeT Ha HoMuHAIBHO uncThie Kprctamuibl NaCl u AgCl, to
JUIS. KaKOT0 U3 KPUCTAJUIOB IIOPOTOBasi MHHTEHCUBHOCTh ONTHYECKOT0 IPpo0ost Oy1eT MeHbIie?

IIpumepHbIe TemMbI pedepaTos.

AproHoBslii 1a3ep

I'enuii-HeoHOBBIE J1a3€P.

Jlazepbl Ha KpacUTEISIX.

Jlazepsl Ha Mapax MEeTaJIOB

JIazepsl Ha CBOOOHBIX HIEKTPOHAX.
Jlazepst Ha COs.

HeonnmoBsiii azep
[TomynpoBOTHMKOBBIE JIa3€PHI.
PyOuHoOBBII1 n1a3ep.

OKCUMEpPHBIE J1a3€pHl.

11. Meroas! ynpaBiieHUs Ja3€PHBIM U3ITYy4EHHUEM.
12. [lukocekyHaHas Ja3epHasi CIEKTPOCKOIHUSL.
13. JIazepsl B MEAUIIMHE.

14. JTazepbl B TEXHOJIOTHHU.

15. JIazepsl B METPOJIOTHH.

16. JlazepHas cBS3b.

17. OnTrueckas rogorpadus.

LCoNoOAEWNE

[EN
©
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18. Jlazepsl B nH(DOPMAITMOHHBIX TEXHOJIOTHSX.
19. JIazepsl B BOEHHOM J€€.

6.3 Memoouueckue mamepuanst, onpeoensaoujue npoyeoypsvl OUeHUSAHUs 3HAHUIL, YMe-
HUil, HABBIKOG U (UU) ONbIMA OeAmenbHOCmU, XapaKmepusyoujue 3mansvt Gopmupo-
6AHUA KOMHEmeH YUl

Pe3ynbTaThl HTOTOBOM paObOTHI OIEHUBAIOTCS KaK «3a4TCHO» Ha OCHOBAHHMH y4y&éTa
CIEQYIOIINX MOKA3aTEeIICH:

- MarucTpaHT TOCelaj JICKIIMOHHbIC 3aHSATHS MO JaHHOMY KypCcy U IpUHUMAT
ydacThe B 00CYXIEHUH IUCKYCCHOHHBIX BOIPOCOB;

- MarucCTpaHT MOCeNall U 3aUUTHII JJA0OPATOPHBIE 3aHATHS MO JAHHOMY KypCy U
YCIHEIIHO CIPaBUJICS C 3aJ]aHUEM;

- BBITIOJTHUJI KOHTPOJIbHBIE paOOTHI;

- IOJTOTOBUJI U BBICTYIIJI C MHIUBUIyJIbHOU pedepaTUBHOM paboTOM;

Jlonyck K 3K3aMEHY BBIJACTCS MPU YCJIOBUH BBIMOJHEHUS U 3aIUTHI BCEX Jlabopa-
TOPHBIX PadOT, a TAKKE YCHEITHOTO MTPOMEKYTOUHOT'O U UTOTOBOT'O TECTUPOBAHUS.

6.4 bannvno-peiimunzoean cucmema yuema ycnegaemocmu

Bun nestensnocTH (0asmm) MaxkcuMaibHOE KOJIMYECTBO 0AJLIOB
3a CEMECTp IO BHJIAM JCSITCIbHOCTH
JlexumonHnble 3aHaTH (2) 16
JlaboparopHubie paboThI (2) 16
IToaroroBka pedepara (1) 1
WTOTOBBII PEUTHHT 32 CEMECTP 33
ITpoxonHoit peiitunr (75 %) 24

Kpurepuu ouenuBanus:

e JICKIIMOHHBIC 3aHATHUS (KOHCTEKT) - 2 6aimia (1 ¢ oTpaboTKoi mporrycka);
e BoimosiHeHue (1 6amr) u 3amura (1 6amt) madboparopHol pabOTHI;

e [IloaroroBka pedepara (cm.6.2) - 1 6am.

7. IlepeyeHb OCHOBHOM U J0NOJHUTEIbHON YU4eOHOH JIUTEpPaTypPbl, HEO0X0AUMOM
JJIS1 OCBOCHUSA M CHUIIMHBI

a) OCHOBHAA yueOHasa Tumepamypa:

1. Hesonun, B.K. KBantoBas ¢usuka u Hanorexnosnoruu / B.K. HeBonun. - 2-¢
u3a., ucnp. u gom. - M. : PULL "Texnocdepa", 2013. - 128 ¢. - (Mup ¢uszuku u
texuuku). - ISBN 978-5-94836-361-5 ; To ke [DnexkTtpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=88981

2. ®optoB, Bnagumup EprenneBud. du3rka BEICOKHX IUIOTHOCTEH dHEpruu [TekcT]
: HayuHoe u3nanue / B. E. ®oprtos. - Mocksa : ®uszmariur, 2012. - 711 c. : puc.,
Tabn. - bubmumorp. B koHme riaB. - ISBN  978-5-9221-1468-4
http://e.lanbook.com/books/element.php?pll_id=59677
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0) OononnumenvHan yuebnas rumepamypa:

|

. ®@. Kaumapek. Beenenue B pusuky mazepos.- M.: Mup, 1981.

2. AnucumoB C.U. u np. JleiicTBrue u3aydeHuss OOJBIION MOIITHOCTH Ha METaJIIbL.-
M.: Hayxka.

3. Tlekapa A. HoBslil 00sk onTuku. BBeieHre B KBAaHTOBYIO 3JIEKTPOHUKY U HEJU-
HelHyro ontuky.- M.: CoBeTckoe paauo, 1973.

4. KBanToBas anekTpoHrka. Manenbkas samukionenus. / Ots. pea. MLE. Kabo-

tuHCKHi. - M.: CoB. DH1IMKI0oneaus, 1969.

CeepxkopoTtkue cBetoBble umityibchl / [Tog pea. C. [amupo.- M.: Mup, 1981.

JleroxoB B.C. Henuneiinbie cenekTuBHbBIE (POTOMPOIIECCH B aTOMaX M MOJIEKY-

nmax. M.- Hayka, 1983.

H. baombepren. Henuuelinag ontuka. - M.: Mup, 1966.

8. Kopotees H.U., lllymaii N.I'. ®u3uka MOITHOTO JTa3€pHOTO U3Ty4deHUs. - M.:
Hayka,1991.

9. 3eunro O.. [Ipunnumne! nazepos: 4-e uzn. .- CII6. : Jlans , 2008 .- 719 c..

10.®wu3uka u onTuka jazepos: npaktukyMm / M. C. Manak, B B. XKykosckuii, A. A.
PeixeBud .- Munck : M3a-Bo BI'Y , 2004 .- 100 c.

11.bnucranoB A.A. Kpucramibl KBAHTOBOM M HEIMHEHHOM ONTHUKY : yuel. mocoodue
JUTSl By30B 2-€ u3[l., uctp. .- M. : MUCuC , 2007 .- 431 c..

12.I'puropesun A.T'., lluranos U.H. u np. TexHonorudeckue mpoiecch jJa3epHoOM
00paboTKkH : y4eb. mocobue s By30B - 2-¢ u3l., ctep. .- M. : MI'TY um. H.D.
baymana , 2008 .- 663 ¢

13.B3auMopeiicTBuEe JTa3epHOTO M3MydeHus ¢ BemecTBoM. CumtoBas omTuka. [lof
pen. B. 1. Konoga.- M.: ®usmarnur , 2008 .- 309 c.

14.3axapoB FO.A., Anykep 2./1., AnyeB B.II., bemokypoB I''M., Kpeuetor A.T.

[IpenB3pbIBHBIE SIBIEHUS B a3ujax TKENbIX MeTauioB. M.: IO «Xummainy,

2002. - 115 c.

o

~

8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
"UHTepHeT", HE00XOAUMBIX JISl OCBOCHUS JUCHUIIJINHbBI

1. B. C. Xuranos. Jlazepusie TexHosorun (Cubupckas adpokocMuyeckas akaje-

MU HM. aKaJeMuKa M. ®. PemerHena)
http://ktf.krk.ru/courses/HiTech/html/index_0001.html (mata mocnemHero oOpalicHUS:
26.01.16).

2. Hayunas cets http://nature.web.ru/ (mara nocneanero odparienus: 26.01.16).

3. MexnayHapoHbIii yaeOHO-Hay4YHbIN JTa3epHbiid 1eHTp MI'Y um. M.B. Jlomono-
coBa. JlucranmmonHoe obpazomanue http://www.ilc.msu.ru/learning/multimedia/ (marta
nocieaHero ooparenus: 26.01.16).

9. MeToauueckue YKazaHnus AJist oﬁyqammnxm 110 OCBOCHHIO JUCIHUIIIMHBI

O05acTH UCNOIB30BAHUS JIA3€POB KaK HAYYHOTO M TEXHOJOTUYECKOTO HHCTPYMEH-
Ta IIOCTOSIHHO paclIUpsOTCsA. JJaHHBIA Kypc, B KOTOPOM B CUCTEMATU3UPOBAHHOM BUJIEC
paccMaTpuBarOTCAd (PU3NYECKUE MPHUHILMIBI U MPUMEPhl MPUMEHEHHUs JIa3epoB, Mpe.-
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CTaBJIIET COOOM HayYHYIO OCHOBY JIJISl TIOCJIEAYIONIEH pabOThl CIIEIIMAIMCTOB-(U3UKOB,
B TOM WJIM MHOW CTETICHU CBSI3aHHBIX C JIA3€PHOW TEXHUKOW. ITO B PaBHOM CTEIECHU OT-
HOCHUTCS KaK K UCCIIEIOBATEIbLCKOM paboTe B 001aCTH AKCIIEPUMEHTAILHON (DU3UKH, TaK
U K paboTe B KaU€CTBE HHKEHEPOB B PA3JTMUYHBIX OTPACIISIX MPOMBIIIIICHHOCTH.
[lenb Kypca — 1aTh CTyAeHTaM 0a30BbI€ 3HAHUS U HABBIKU 10 U3y4aeMOMY Mpe-
METY, KaK B TCOPETUUYECKOM, TaK U B IIPAKTUUYECKOM U IKCIIEPUMEHTAILHOM IIaHE.
3agayamu Kypca sSBIISIFOTCS:

1. 3yuenne Gu3MKU TeHEpAIMK Ja3epHOTO M3JIYYCHHS, CBOWCTB JIA3E€PHBIX ITyU-
KOB M METOJIOB MX MPeoOpa30oBaHUs, MPUHIUIIOB HCIOJIb30BaHUS JIA3€POB B HAyKE U
MPUKJIAIHBIX TETSAX.

2. DopMHUpPOBaHUE YMEHHS HCIIOIH30BATh TOJYyYCHHBIE 3HAHUS MJIsI OLICHKU pe-
3yJbTAaTOB BO3/ICHCTBUS JJA3€PHOTO U3TyUCHHS Ha BEILIECTBO.

3. IIpakTHdeckoe yCBOEHHUE OCHOBHBIX METOJIWK (PU3MYECKOTO IKCIIEPUMEHTa II0
TEMaTHUKE Kypca.

CamocTtosTenpHas paboTta 3aHUMaeT OOJBIION YACIBHBIN BEC MPH MOJATOTOBKE Ma-
ructpoB. [Io3ToOMy MarucTpaHT JOJDKEH Hamucath pedepar mo treme, onpeaeIcHHON Ha
MEPBBIX 3aHSITHUSAX.

Pedepar nomxkeH coaepkarh Cieayromre o0s3aTebHbIC pa3Ieibl:

a) JINTepaTypHBI 0030p ¢ 0hOPMIICHHBIM CITUCKOM UCTOYHUKOB;

0) yeTkas MOCTAHOBKA 3a/1a4M WJIM MPOOJIEMBI U YTHU €€ PEIICHNUS;

B) HCTOPHIO UCCJICIOBAHUS;

') COBPEMEHHOE COCTOSIHUE TTPOOJIEMBI.

[To conepkanuto pedepara q0KHA OBITH

a) MOATOTOBJICHA MIPE3CHTAIUS JIsl TyOJIUYHOMN 3allUThI;

0) MOATrOTOBJIEHBI BOMPOCHI K AyJUTOPUHU IO MPEACTABICHHOMY MaTepuaity JJis
BBISICHEHUSI YCBOCHHSI OCHOBHBIX MOJIOXKEHUHN JOKIIAa.

10. Ilepeyenb HHPOPMALUOHHBIX TEXHOJIOT U, HCIOJIb3YEMBbIX IIPH OCYyLIIECTBJIE-
HHMHU 00Pa30BaTeILHOIO NPOLECCa 0 TUCHUILIMHE

[Mudposas oOpaboTka pe3ysbTaToOB JIaA0OPATOPHBIX SKCHEPUMEHTOB MPHU MOMOIIU
nporpammHbIX laketoB Microsoft Excel, Origin, MathLab.

11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOTUMOM I
OCYyILIECTBJICHHSI 00Pa30BaTEJILHOIO MPOoIEcca MO AUCHHUILIINHE

Jlnst MaTepualbHO-TEXHHYECKOTO OoOecreueHus: MUCHUIUTUHB «B3aumoseiicTere
JA3€PHOTO U3ITYYEHUS C BEIIECTBOM» UCIOJIb3YETCA:
® MYyJIbTUMEAUINHASA ayJUTOPHUS AJIsl IPOBEACHUS JEKIIMOHHBIX 3aHSATHIA;
e Jla3ep ¢ dHeprueil uMmysabca Ha ocHOBHOM yactoTe (1064 um) He menee 1 JIx, miu-
TEJILHOCThIO UMITYJIbca He Oosee 20 Hc;
e 1udpoBol 3anoMUHAIOMMK ocuWIorpad C IIUPUHOM MPOMYCKaHUS HE MeHee
200 MTI 11
e HaOop nBetHOrO onTraeckoro crekia mo 'OCT 9411-81;
® U3MEPUTEIb SHEPrUu Ja3zepHoro uznyyenuss UMO-2H;
e IMbE303JIEKTpUYECKUE NaTUNKHU U3 kepamuku [{TC-19.
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12. Nnble cBeiennsi M (MJIM) MaTePUAJIbI

12.1. Ilepeuensv obpazoseamenbHbiX MEXHONO2UIL, UCHOIL3YEMBIX RPU OCYU{ECMEIEHUN 00-
pazosamenvHo2o npoyecca no OUCUYUNIUHE

OCHOBHBIMH TEXHOJIOTHSIMU BEJICHUS 3aHITHH SBIISIOTCS
1. JIexnuu ¢ BBIMTOJTHEHUEM MPAKTUYCCKUX 3aJIaHUN 110 Mepe HEOOXOAMMOCTU H
CTETEeHbIO MOATOTOBICHHOCTH ayautopuu; 2. JlabopatopHbie pabOThI MO Mepe pac-
CMOTpPEHHUSI JICKIIMOHHOTO Kypca; 3. Jlekuuu-6eceapl M0 WHANBUIYATbHBIM 3aJaHUSIM-
pedeparam.
TexHoIOTUN THIOTOPCTBA
TexHoMOTHS TPOOIEMHO-MOYTLHOTO O0YICHHSI

12.2. Ocobennocmu peanuzauuu OuCUUNIUHBL 0111 UHBAIUOO0B U JIUY C 02DAHUUEHHBIMU
603MOIHCHOCMAMU 300P08bA

Oprann3anuoHHO-TIeIarOTUYecKoe COMpoBoXKaeHUEe cTyaeHTa ¢ OB3 HampaBieHo Ha KOHTPOJIb
OCBOEHHUs 00pa30BaTEJIbHOM MPOrpaMMbl B COOTBETCTBUH € I'pa)uKOM y4eOHOro Ipolecca 1 TUIIOBBIM
WIA WHIUBUAYaJIbHBIM YY€OHBIM TUTAHOM U BKIIIOYAET B ce0s, MPU HEOOXOAUMOCTH, KOHTPOIIb 3a T0-
CeIL[aeMOCTbIO 3aHATUH, IOMOIIb B OPraHU3aLMH CaMOCTOSATEILHOM paboThl, OpraHU3aln0 HHAUBUY-
AJIBHBIX KOHCYJIbTAIM, KOHTPOJIb MO Pe3yJIbTaTaM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH, TIPOMEKYTOY-
HOU aTTecTallyu.

s crynentoB ¢ OB3 no ciyxy npeaycMaTpuBaeTcs NIPUMEHEHUE CYpAOTEXHUUECKUX CPENICTB,
TaKUX KaK, TEXHMKH JJIs YCUJICHHS 3BYKa, BHJICOTEXHHUKH, MYJIbTUMEIUNHON TEXHUKU U JIPYTUX
CpeACTB nepeaayn HHGOPMAIMK B JOCTYITHBIX (hopMax sl JIUI] C HAPYIIECHUSIMH CITyXa.

Jns crynenroB ¢ OB3 o 3peHuto npeaycMaTpuBaeTcsi IpUMEHEHHE TEXHUYECKUX CPECTB YCH-
JICHUS OCTaTOYHOTO 3PEHUS, B TOM YHCJIIE, CIIEMAIbHBIE BO3MOKHOCTH OTIEPAIIMOHHBIX CUCTEM (DJICK-
TPOHHBIE JIYTIbI, BUJICOYBEJIINYUTENN), BO3MOKHOCTh MacIITAOMPOBAaHUS TEKCTa U APYrHe CpesicTBa Te-
penaun HHGOPMAIIUU B TOCTYIHBIX (OopMax sl NI ¢ HApYIICHUSMHU 3PECHUSI.

JUis CTyIeHTOB € HapyIIEHUSIMU ONOPHO-ABUraTeNbHONH (DYHKIMM MpeaycMaTpUBaeTcs mpuMe-
HEHHE KOMITBIOTEPHON TEXHHKH C COOTBETCTBYIOIIMM IPOTPAMMHBIM oOecrieueHueM (BUPTyaJbHBIE
na0opaTOpHbIe MPAKTUKYMBbl, MYJIbTHUMEAUNHHbBIE ydeOHble KOMIUIEKCHI, TECThl JJIi CAMONPOBEPKHU U
KOHTPOJIS), @ TakXKe, CIelHaTbHbIe BO3MOKHOCTH ONEPAIIMOHHBIX CUCTEM, TaKHX, KaK SKpaHHas Kia-
BUATYpa, ¥ aJIbTePHATUBHBIE YCTPOICTBA BBOIA HH(POPMALIUH.

B oOpazoBarensHom nporiecce uist auil ¢ OB3 BO3MOXKHO MCTIOIB30BAHKE PA3THYHBIX (HOPM Op-
rannzauuu on-line u off-line 3anatuit (BeOMHApHI, BUPTYalbHbIE JEKIMH, OOCYXIEHHE BOIPOCOB
OCBOCHHUS TUCIMILIMHBI B PAMKaxX BUICOCBSI3U, YaTOB, JOPYMOB), UTO Jae€T BO3ZMOKHOCTh WH/INBHTYa-
JM3AIMK TPAEKTOPUHN OOYYEHHUS TaKMX KaTeropuil rpakaaH (MHIMBUAYaTU3aIUs COAEPIKaHUS, METO-
7I0B, TeMIa y4eOHOW JeATeNbHOCTH, BHECCHHS, NMPH HEOOXOIUMOCTH, TPEOYEMBIX KOPPEKTHPOBOK B
JesTeTbHOCTh 00YUaIoLIerocs U MpenojaBaress). DISeKTPOHHOE 00y4YeHue, TUCTaHIMOHHBIe 00pa3o-
BaTeNIbHBIC TEXHOJOTHH MO3BOJISIOT 3PPEKTHBHO OOecreunBaTh KOMMYHHUKaIK cryiaenta ¢ OB3 He
TOJIBKO C MpenojaBareieM, HO U ¢ APYrUMU 00ydJarolIMMHUCS B TPOLIECCe MO3HABATENbHON JesITeIbHO-
CTH.

Tak kak mpernojaBaHue JaHHOW AMCHUIUIMHBI OCYIIECTBISIETCS B MYJbTUMEIUIHON ayTUTOPHH,
He0oOXO0IUMBI HAaOOp TEXHUYECKHUX CPEICTB s paboThl co cryaeHTamu ¢ OB3 nmeercs.

CocraBurenu:
Hypmyxameros JI.P., k.¢.-M.H., cT. mpenogaBarens kad. Teop. GU3HKH,
[l'opauenko A.b. mpodeccop kad. Teop. huszuku, 1.¢.-M.H., mpodeccop.
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